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AHAJIN3 METO/JOB ITOBBIHNIEHUA YYBCTBUTEJIbBHOCTHU AIl CPHC
3arysos MLE.,
HAY4YHbIH PYKOBOAMTE/b KaH/A. TeXH. HAyK ['pedOennnkoB A.B.
Cubupckuit @edepanvhulii Ynueepcumem

B oanmnoii pabome nposedén ananuz memooos NOBbIUEHUS UYECMBUMETbHOCTIU
annapamypsl nompedbumens (AIll) cnymuukosvix paouonasucayuonnvix cucmem (CPHC).
Paccmompenvt makue memooul, Kak ymenvuieHue coOCMEEHHbIX UWYMO8, NPOCMPAHCIEEHHA
cenekyus, cyjicenue noaochl NPOnyCKaHusl.

Kniouesvie cnosa: uyscmeumenbHocmsp, npoOCMpAnCmMEeHHAs. CeleKyUsl, COOCMBEHHbLE
WyMbl, NOI0CA NPONYCKAHUSA, CHYMHUKOBAS pAOUOHABULAYUOHHAS CUCTEMA.

Beenenune

Korna AIl, nannpumep aBroMoouins ¢ npuémuHukom CPHC, HaxoauTcst Ha OTKpbITON
MECTHOCTH, CUTHaJ, H3JIy4aeMblii C HaBUralMOHHOro KocMuyeckoro amnmapata (HKA),
OPUHUMAETCS,  pPEeLIaeTcss  HaBUTalMOHHas  3ajaya,  ONPEAEISIOTCS  KOOPAMHATHI,
gyBcTBUTENbHOCTH AlIl mocrarouno. Ho kak TONBKO B JaHHOW CHTyalMd aBTOMOOWIIb
BbE3KAET B Jiec, CHUTHaJI Mpomnajaer, uyBcTBUTesNbHOCTH AIl He xBataer. Ilostomy
aKTyaJIbHOM  3ajjadyell  sABiseTCSs aHaiM3 W pa3paboTKa  METOJOB  IOBBILIECHUS
YyBCTBUTEIBHOCTH. BBIIENAIOTCS Cleayrole METOAbI MOBBINIEHUsT YyBcTBUTENbHOCTH Al
CPHC: ymeHbieHre COOCTBEHHBIX IIIYMOB, MPOCTPAHCTBEHHASI CEJIEKIUS, CY’)KEHHUE TTOJIOCHI
HPOIYCKaHHUS.

YMeHb1IeHHe COOCTBEHHBIX LIIyMOB

Jlns nosblueHust yyBcTBUTENbHOCTH All ciemyer Kak MOXHO Ooibllle CHHU3MTH
NOTEPU B €ro BXOJHBIX 3JEMEHTaX W KO3((UIMEHT LIyMa MEpBbIX KacKaJoB, a TaKxke
o0ecrneynTh MaKCUMaJbHO BO3MOXHBIE KOA(PQGHUIMEHTHl YCHJIEHHS MO MOLIHOCTH HEPBBIX
KacKaJl0B.

AHTEHHY HEO0XOIMMO HMHTErpUpOBaTb B OJHOM MOJyJE€ C MpeABAPUTEIbHBIM
ycuuteneM/mojocoBbiM  puibTpoMm (ITY/II®D), xkoTopbiit mpenHa3zHayeH i OOCCICUCHHS
3aJJaHHOTO 3HaueHus koddduuueHta myma (mrymoBoil TemnepaTypsl) All, orpanuyenus
YaCTOTHOTO CIIEKTpa IIYMOB, PEKEKIIMH BHETIOIOCHBIX ToMex [1].

I[TY/II® o6BIYHO BKIIOYAET YCTPOMCTBO 3amiuThl Bxoaa (Y3), Majourymsiui
yewmrtens (MIY) u monocoBoit GpunbTp.

VYcTpolicTBO  3alUTHl  BXOJa JOJDKHO MpPEJoTBpaliaTh HapylleHHe (QYHKUIUH
MOCIEAYIOUUX PaJUO3JIEKTPOHHBIX AJIEMEHTOB MpPH MOCTYIJIEHUH Ha €ro BXOJ CHTHajua C
MUKOBOM MJIOTHOCTBIO MOIIHOCTH 69 KBT/M B Teuenue 10 MC MM HEMpPEpHIBHOI'O CHTHAJA C
IUIOTHOCTBIO MOIIHOCTH 348 BT/M.

ManomyMsauii yCuuTenb J0KeH uMeTh koaddunuent myma K, < 4 nb, padorars
B TPaKTe ¢ BOJHOBBIM corpoTuBieHneM Ro= 50 Om, umets no Bxoay u Beixony KCB <2 u
obecrnieynBaTh B pabouyeM JauanasoHe 4acToT koddduuuent ycunenus K, = 26...30 ab. Ilpu
BBIMIOJTHEHUH JIAaHHBIX TpPeOOBaHWN IIyMbl  MOCIEAYIOIIUX KacKaJoB paJHONpHEMHUKA
NPaKTUYECKH HE BIUSAIOT Ha UTOrOBOE 3HadeHue Kodpduimenta myma All

[TosocoBoii GUIBTP OCYIIECTBISECT GUIBTPAIMIO CUTHATIOB B mojioce yactoT Af =~ 60
MI't (OTHOCHTENBHO HeECyIled 4YacTOThl) W TOJAaBJIEHHE IIYMOB M MHBIX [OMEX,
JICHCTBYIOIIMX BHE JAHHOM IOJOCHI MpomyckaHus. [lapaMerpsl aMIUIMTYIHO-4aCTOTHOM



xapakrtepuctuku [I® BpIOMparOT B 3aBUCUMOCTH OT TpeOyeMOoro YpOBHS IOJaBICHUS
BHEIIOJIOCHBIX ITOMEX.

[Torepu MOIIHOCTH B YCTPOMCTBE 3aUTHI BX0J1a cocTaBiisitoT 1 ab, B [1® okomno 2 ab,
tak yTo ooue norepu B [1Y/I1® He npeBocxoasr 3 nb [1].

HpOCTpaHCTBEHHaH CeJICKII S

B cuny Toro, 4To HaBUrallMOHHbBIE CIIYTHUKM HaxoAsTcs Ha BbicoTe 0K0i10 20000 kM,
U3ITy4aeMble AJIEKTPOMArHUTHbIE KOJIEOaHUs JOCTUTHYT OBEPXHOCTH 3€MJIU B BUJIE IIIOCKUX
AJIEKTPOMATHUTHBIX BOJIH. DJIEKTPOMArHUTHBIE BOJHBI MOCTYNAIOT B AHTEHHBIN TPAKT KaK B
BUJIE TIPSIMBIX BOJIH, U3 KOTOPBIX W3BJIeKaeTcs TpeOyemas mHbopMalus, Tak U B BUJEC BOIH
OTPa)KEHHBIX OT IPEIMETOB OKPYKAIOIINX aHTEHHY [2].

[Toatromy AIl uwacrto paboTaer B yCIOBHUSIX BO3JIEHCTBUS TOMEX, MPHUXOASIIUX C
HANPaBIICHUH, OTIMYHBIX OT HAMpaBIICHWH NPUXOJa CIYTHUKOBBIX CUTHANOB. HamOomee
3(PEeKTUBHBIM CIIOCOOOM MOBBICUTH MOMEXOYCTOHYUBOCTh U uyBcTBUTEIbHOCTH AIl PHC B
9TOM Ciy4yae sBJSE€TCA mpocTpaHcTBeHHas oOpaborka curHainoB (I1OC), xotopas
mpearnoyiaraeT  MCIOJNb30BaHHE aHTeHHOH pemetku (AP), chmyxkamiedl — aaT4ukom
IPOCTPAHCTBEHHBIX PAa3IMYUil NpUXoaAmmx curHaioB. Mcmonb3ys »tu paszmmums, [1OC
crocoOHa 00ecTeunTh TOMOJHUTEIbHOE ToaBienue momex ot 30 mo 50 nb u Gonee [1].

Jnst pemieHus aHHOW 3a7aud aKTHBHO TMPUMEHSIOTCS AHTEHHBI C aJalTHBHO
yIOpaBiIsieMOM auarpaMMoill HampaBlIEHHOCTH, T.€. C IOMOIIBIO AJaNTUBHBIX AHTEHHBIX
pemerok (AAP). Ho nmns AIl maccoBoro mnpumMeHEHHs CYILIECTBYIOT OIPaHUYEHHUS IIO
WCIIOJTHEHUIO AJaNTHUBHBIX aHTEHH, Kak MO radapuTraM KOHCTPYKLHH, TaK U C Y4ETOM
HEOOXOIUMOCTH MX cTa0uiau3auuu B IpocTpaHcTBe. llosTomMy, Ha mpakTHKe IS
CIIEIUATILHBIX HOCHUTENEH (CaMOJIETOB MCTPEOMTEIIBHOW M OOMOApIUpOBOYHON aBHAITUH)
ctpad HATO npumensitor AAP cpaBHUTENBHO MalbIX Pa3MEPOB C YIPABISAEMbIM JIyUOM U C
aJIalITUBHBIM HABEICHUEM MHHMMYyMa JUarpaMM HaIpaBICHHOCTH Ha momexy [ 3].

Cy:xkeHue 1moJ10CchbI NPONyCKaHUs
B AIl PHC mumpoko mnpHUMEHSAETCS KOPPEISLHUOHHBIA INPUHLIUI H3MEPEHUs

napaMeTpoB curHajga. Ha pucynke 1 mpuBeneHa CTpyKTypHas cxema KOPPEISIIHOHHOTO
MpHeMHHKa, coctosias u3 nepemuoxxkutens (I1) u unrerpatopa (M1).

I1 n

Six(t)

— X

Y
—

Son(t)
Pucynok 1 — CtpykTypHas cxema KOPpPeIIIHOHHOT0 IPUEMHNKA

I/IHTCFpaTOp npeaHa3HauCH JId BBIACICHUS IIOJIC3HOI'O CUTHalla U3 CMCCHU SCM(t)
CHUIHaJIa U IIOMCXU:

Sen(t) = S5c(8) +&(0). 1)



CrnektpasibHasi IJIOTHOCTh CUTHAJIA COCPEAOTOUYEHA B OUYE€HB Y3KOM MoJioce 4yacToT. Tak
KaK [IyM OeJblii, ero CHeKTpalbHas INIOTHOCTh pachpesiesieHa paBHOMEPHO IO BCEH moiioce
4acToT.

C YBCIMYCHHUEM BpPCMCHHU HHTCIPUPOBAHUA, I10JI0CA IMPOIIYCKAHUSA HHTETpaAaTOopa
CY’KaeTcsl, CJIE10BaTENbHO, OCIA0UTCS MOIIHOCTD ITOMEXHU P,

B, = AfN, ()

a MOILIHOCTb CUTHaJIA P. He U3MEHUTCS
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W3 ¢opmynsl (4) BHIHO, YTO C CYKEHHEM IOJOCHI MPOMYCKAHUS YBEIUYUBACTCS
OTHONIICHHE CHUTHAI/IIYM, a 3HAYMT, I[IOBBIMIACTCS YYBCTBUTEIBHOCTh TMPUEMHUKA.
OTHOILIIEHHE CUTHAJ/IIYM MOXXHO YBEJIMYUTH BO CTOJBKO pa3, BO CKOJIBKO MOKHO CY3HUTh
MOJIOCY MPOIYCKAHUS.

3akiao4yeHue

B nanHo#i paboTe mpoBen€H aHalM3 METOAOB IMOBBILICHUS 4YyBCTBUTENbHOCTH All
CPHC. PaccmoTpeHsl Takue METOJbl, KaK yMEHbIIEHUE COOCTBEHHBIX IIIYMOB,
IPOCTPAHCTBEHHAs CEJIEKIINS, CY>)KEHHUE I0JIOCHI NMPOINYCKAHUSA. YMEHBIIEHHE COOCTBEHHbIX
IIyMOB TIO3BOJISIET JA0OUThCA 00mux moreph MomHocTH B I[IY/II® 1o 3  ab.
[TpocTpaHcTBeHHas celleKlUs CIOCOOHA 0OECHeunTh JIOTOJIHUTENbHOE MO/IaBIeHUE TOMeX
ot 30 1o 50 nb u 6onee, HO M1t AIl MaccoBOro nmpuMEHEHUs CYIIECTBYIOT OTPAaHUYEHUS 110
UCTIOJIHEHUIO aJlalTUBHBIX AHTEHH, KaKk IO TradapuTaM KOHCTPYKIHMH, TaK U C YY€TOM
HEO0OXOUMOCTH MX cTaOuiau3anuu B npoctpaHcTse. CyKeHHe M0JIOChl IPOMYCKaHUSI MOXKHO
JNOOUTbCA YBEIMYEHUEM BPEMEHH MHTEIPUPOBaHMS KOPPENALUOHHOTO mnpuéMmHuka. C
CY’KEHHUEM II0JIOCHl TPOIYCKaHUsl YBEIMYMBAETCS OTHOLIEHUE CUTHAJ/IIYM, a 3HAuuT,
MOBBIIIAETCS YYBCTBUTENIBHOCTh MPUEMHUKA. OTHOIIEHHE CUTHAJ/IIYM MOXHO YBEIHYUTH BO
CTOJIBKO a3, BO CKOJIbKO MOKHO CY3UTh II0JIOCY MPOIYCKAHHUS.

Takum obpazom, Hanbonee 3(p(HEeKTUBHBIM METOJOM IOBBILIEHHUS YyBCTBUTEIBHOCTH
ATl CPHC siBnisiercs cyKeHUE TIOJIOCHI MPOTYCKaHUSI.
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