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PazpaboTraH MOIIHBII UICTOYHUK CBEPXITUPOKOTIOJIOCHOTO U3JTy4YeHUsI CyOHAHOCEKYHIHOU IJTUTEIbHOCTU
Ha OCHOBE r'MOpMIHOM aHTEHHBI C 0(bCETHHIM oTpaxkaTesieM. B hokyce oTpazkarteist pacIiojioxeHa pelieTka
2 X 2 KOMOMHUPOBAHHBIX aHTEHH, BO30YXK/IaeMbIX YeThIpeXKaHaAJIbHBIM (hOpMUPOBATEIEM OUTOISIPHBIX
AMITYJIbCOB HAIPSIKEHUS C aMILUTUTYIOM 65 KB u mmurenbHocThIO 0.5 HC Ha yacTore moBropeHust 10 100 Tir.
PeanuzoBaHbl peXXMBbI U3JIyYeHUS C MIMCKPETHBIM CKAHMPOBAHMEM BOJTHOBBIM ITyYKOM, a TAaKXe C JIMHEN -
HOI1, OPTOTOHAIBHBIMM U DJUTUTITUYECKOM MOsIpu3ausiMu. [TomydeHbl UMIYIbChl U3TYYeHUS C HaIps-
keHHocTbio noJist 40—120 kB/M Ha paccTosiHuu 4.5 M.

DOI: 10.31857/50032816223020143, EDN: GSNWFE

1. BBEAEHHE

MoliHble UCTOYHUKHU CBEPXIIMPOKOIOJIOCHOTO
(CILIT) n3myyeHus1 pa3padaThIBAIOTCS AJIsI UCCIEO0-
BaHWiI B3aMMONEHUCTBUSL CUJIBHBIX 2JIEKTPOMArHUT-
HBIX TI0JIelt ¢ o0bekTamu [1, 2], a TakKe ISl pagapoB
C BBICOKMM MPOCTPAHCTBEHHBIM paspelieHuem |[3].
B UucTuTyTe cuibHOTOYHOM 31eKTpoHuK CO PAH
co3maHa cepust uctouHukoB CIIIT-uznyyeHus: Ha
OCHOBE pelIeTOK KOMOMHUPOBAHHBIX aHTEHH, BO3-
Oy>XK1aeMbIX BBICOKOBOJIBTHBIMU OUMOISIPHBIMU UM -
nmyibcaMu aauTesbHocThio 0.2—3 He [4]. Hapsny c
MHOTOB3JIEMEHTHBIMM pelIeTKaMU, BO MHOTHUX Jabo-
paTtopusx pa3pabaTbIBalOTCS MOIIHbIE WCTOYHUKU
CHIIT-u3nydyeHUsT HA OCHOBE 3epKaJlbHbIX aHTEHH.
st BO30yXKIEeHMsI TaKUX aHTEHH MCHOJb3YIOTCS
OIMHOYHBIC M3AydaTeau cienyomux tunos: TEM
[5], amekTpuyecKuit TUTIONb [6, 7] 1 KOMOMHUPOBaH-
Has aHTeHHa [8]. B mociaenHeM citydae MCITOIb30BalI-
csl o(pceTHBIN OTpaxaTesb.

Kaxnoe HanpaBieHue UMEET CBOU JOCTOUHCTBA.
B wuctoyHuMKax Ha OCHOBE pEIIETOK BO3MOXHO
yIpaBJieHUE XapaKTepUCTUKAMU U3JIYYEHUSs, BKITIO-
yas [uarpaMMy HaIlpaBjeHHOCTH [9] 1 cieKTp usiy-
yenwus [10]. 3epkajibHble aHTEHHBI TPUBJIEKAIOT K Ce-
0e BHUMaHME MTPOCTOTON YBEIUUYEHUS MTUKOBOM Ha-
NPSDKEHHOCTH 2JIEKTPUYECKOro mosisg E, umiyibca
nsnydyeHus. [uOpuaHble aHTEHHBI, COCTOSIIIME W3
oTpaxartesi, B PoKyce KOTOPOro pacrojaraercs pe-
1IeTKa, MO3BOJSIOT OObEIUHUTh JOCTOUHCTBA JBYX
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HalpaBJeHUl B CO3MaHUU MOIIHBIX HCTOYHUKOB
CIIIT-uznyyenust. B pa6ore [11] mpenjioxkeHa ru-
OpuIHasi aHTeHHA Ha OCHOBE O(PCETHOTO OTpakaTesist
C pelIeTKOoM 2 X 2 KOMOMHMPOBAaHHBIX aHTEHH, BO3-
Oy>XKIaeMbIX OUMOJSIPHBIM UMITYJIbCOM JIJIUTEIbHO-
ctbio 0.5 He. [To pe3yabTaTaM pacyeToB BIOpaHbI MO~
nepeyHble pa3Mepbl aHTEHHBI 65 X 60 MM2. Bblta pas-
paboTaHa M co3gaHa KOMOWHMpOBaHHasli aHTEHHa
(KA) [12, 13] ¢ TpeOyeMbIMHU TTapaMeTpaMu IJIsl TIpr-
MEHEHMUS B pereTke 2 X 2.

Lenbio naHHOI pabOTHI SIBJISIETCS UCCIeIOBaHUE U
pa3paboTrka moinHoro ucrounuka CIIIT-uznydeHms
CyOHAHOCEKYHIHOM JUTMTETbHOCTH Ha OCHOBE TMOPH/I-
HoOit aHTeHHbI. BaxkHbIM 371eMEHTOM MOIIIHOTO UCTOY-
HUKa SIBJIIETCS YeThIpexXKaHaIbHEI (DOpMUPOBATEIh
ounogpHbix uMIyiabcoB (PBH). B paspaboTaHHBIX
paHee yeTblpexkaHaabHBIX DB [9, 10] B KaxknoM Ka-
HaJIe MCI0JIb30Bajach cxeMa C IByMSI pa3psiagHUKaMU
M TpeMsI KOaKCHUaTbHBIMU TUHUSAMMU [ 14]. Paspsaoan-
KW PacIiojiokeHbl B OMHOM Tra3oBOM OObeMe, W IS
CyOHAHOCEKYHIHOTO BpPEMEHM HX CpadaTbIBaHUSI
TpeOyeTcsl THIaTebHass HACTPOMKa MeEX3JIeKTPOI-
HbIX 3a30p0oB. Kaxaplil pa3psiiHUK MMEET CBOM pas3-
Opoc BpeMeHHM cpadaTBIBAaHMS, YTO CHIDKAET CTa-
OMJIBHOCTD 110 aMIUIUTYIE W JIMTEIBHOCTH BBIXOII-
HBIX OMIIOJISIPHBIX UMITYJILCOB.

B nanHoIi paboTe ¢ 1eblo YBEIUYEHUs CTaOUIb-
HOCTU OWITOJISIPHBIX WMITYJIBCOB JIJIMTEILHOCTBIO
0.5 Hc BriepBBIC MPpUMEHEHA B KaXKIOM KaHaje cxemMa
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Puc. 1. KoHCTpyKIIMsI MICTOYHMKA. [ — reHepaTop BRICOKOBOJBTHBIX MMITYIbcoB CUHYC-160; 2 — mpoMeXyTo4Hast CTyIeHb
obocTpeHus; 3 — YeTblpexKaHaJbHbIi (hOpMUPOBATEb OUTIOISIPHBIX UMITYIbCOB; 4 — O(DCETHBIN OTpaxartelb; 5 — aHTeHHasl
peleTka B IU3JIEKTPUUECKOM KOHTEHepe; 6 — KoaKCHabHble KaOesu.

C OgHUM paspsaHuKoM. OKMmaeTcs, YTO COKpalle-
HUE OOILEeTo YKcia pa3psiIHUKOB C 9 10 5 B YeThIpex-
KaHaJJbHOM (opMHUpoOBaTejie IT03BOJIUT IIOBBICUTH
CTaOMJIBHOCTD U3TyYE€HHBIX UMITYJILCOB U YIIPOCTUTH
MpoLIeIypy HACTPOUKHU CXeMbI (pOpMUpOBATENS.

2. KOHCTPYKL A UCTOYHUKA

NUcrounuk MouHbix CIIIT-ummynbscoB (puc. 1)
BKJIIOYAET B ce0sI TeHepaTop OMMOJISIPHBIX MMITYJIb-
COB M TMOPUIHYIO aHTeHHY. YeThIpexKaHaIbHBIN Te-
HepaTop OUMOISIPHBIX UMITYJIbCOB COCTOUT U3 TeHe-
paTopa BBICOKOBOJIBTHBIX MOHOIIOJISIPHBIX WMITYJIb-
cop CUHYC-160 (/), mpoMeXyTOYHOIi CTYIeHU
o0ocTpeHus 2 1 YeThbIpexKaHaJIbHOTO (hOpMUpOBaTe-
JISI OMIIOISIPHBIX UMITY/IbcOB 3. [MOpunHast aHTeHHa
COCTOUT M3 0(hCETHOTO oTpaxareis 4, B POKyce KO-
TOPOTIO PaCIIOIOXeHa pelneTka 2 X 2 KOMOMHUPOBAaH--
HBIX aHTEHH 5. AHTEHHas pellleTKa pacliojlaraeTcs B
JIUBJICKTPUYECKOM KOHTEHepe. DIEMEHThI PeIleTKN
MOJK/IIOUEHBI K BBIXOJAM IeHepaTopa KOaKCUaTbHbI-
Mu KopaeinbHbIMU Kabemssmu PK 50-17-51C (6). Ka6e-
JIA U AUBJIEKTPUIECKU I KOHTEIHED 3aI10JIHEHbI Ta30M
SF¢ non naBneHueM 5 1 1.5 aTM COOTBETCTBEHHO.

3. YETBIPEXKAHAJIbHbI TEHEPATOP
BUITOJIAPHBIX UMITVJIIBCOB

DOKBHBaJIEHTHasl CXeMa YeThIpeXKaHaJIbLHOTO Te-
HepaTopa OWMOJSPHBIX UMIIYJILCOB MpUBeIeHa Ha
puc. 2. CxeMa COIepXUT MPOMEXKYTOUHYIO CTYIEHb
00OCTPEHUS U YEThIpE UAEHTUYHBIX DOpMUpOBaTeIst
OUTONIPHBIX UMITYJIbCOB F—F,. B cocTaB mpomexy-
TOYHOM CTYNEHU BXOISAT HaKOMUTENbHAS TUHUS FL,
U paspsinHuk S),. Kaxnweiii ¢popmuposarenb codbpan
O CXEME C OIHUM Pa3psSIAHUKOM U COAEPXKUT (Hop-
mupywowiue JuHuu FLy—FLy, v FLy—FL,,, pasne-
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JutenabHble auHuu FL, —FL,,, nepenamoiive JMHUA
FLs—FLs,, pa3panHuku S, —S,4 U Harpy3ku R;;—R,,.

Cxema MoneJupoBajach B MPOrpaMMHOM MpO-
nykre PSpice. BpeMss KoMmMyTanuu, T.e. BpeMsI, B TE-
YEeHUE KOTOPOTO COMPOTUBJIEHUE PA3PSIAHUKA MEHSI -
erca oT 100 kOMm no 0.01 OM, ycraHoBIEHO MIs S,
paBHbIM 0.75 Hc, a g S, —S,, — 0.2 He. [Tpomexy-
TOYHasl HaKONWTeNbHas JUHUS FL; 3apsbkaercs 3a
Bpemst 3 Hc ot reHepatropa CUHYC-160 ¢ gyacToToii
cnenoBanus 100 I'u (puc. 3, kpusas U,). I[1pu cpaba-
TBIBAHUM pa3psaHUKa S; TIpU HaIpsKeHWUU, OIu3-
KOM K MakcuMaibHoMy 470 KB, mponcxoont 3apsiaika
3a BpeMs 0.4 Hc dopmupyrommx TUHUNA FLy —FLy, 1
FL,—FL,,9epe3 paznenurenbHbie TUHUA FL,—FL,,
(kpuBas U,). [1pu cpabaTblBaHUU PA3PSIAHUKOB S, —
S,4 B MaKCUMyMe 3apsiTHOTO HampstkeHus 360 kB B
nepefaronx JUHUAX FLs—FLs,, Harpy>XXeHHbIX Ha
cornacoBaHHble Harpy3ku R;—R,,, dopmupyrorcs
OumoJsIpHble UMIYJIbChl HamnpsixkeHus: (KpuBasi U;).
AMIUIMTYIBI OUITONSIPHBIX MMITYJIbCOB ITPUOIN3M-
TeJIbHO paBHBI MOJOBUHE 3apSITHOTO HANIPSIKEHUS Ha
yvauax FLy—FLy, v FLy—FL,,, a IIUTENBHOCTU —
JNIBOMTHOMY CyMMapHOMY Tpo0ery B Kaxmoii mape u3
STUX JUHUN. BUIosipHble UMMYIbChl HAMPSIKEHUS
UMEIOT HeOOJbllIMe MPEeabIMITYJbChl, CBSI3aHHbBIE C
MPOXOXIAEHWEM B Harpy3kKu 4acTu 3apsiIHbIX MM-
ITyJIbCOB Yepe3 (opMUPYIOLIE TUHUU.

KoHcTpyk1usi mpoMeXXyTOuHOI CTyneHu 000CcTpe-
HUS 1 0J10Ka GOpMHUPOBATENICH OUITONSIPHBIX UMITYJTh-
coB F|—F, npencrapieHa Ha puc. 4 U COCTOUT U3 1iie-
CTU Ta30BbIX 00beMOB. B mepBoM 00beMe ¢ BHYTPEH-
HUM IUaMeTpoM 54 MM B cpezie a30Ta 1101, JaBJIeHUEM
50 atMm pa3MelueHbl JUHUSA FL;, MHOTOKaHaJIbHBIA
pa3psIHUK S| U eMKOCTHBIN AeIUTENb 3aPSIAHOTO Ha-
npsokeHust D;. B deTbipex He3aBUCUMBIX WIESHTUY-
HBIX 00BbEMaxX C BHYTPEHHUMM TUaMeTpaMu 22 MM,
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Puc. 2. DxBUBaJIEHTHAS CXeMa YeThIpeXKaHAJIBHOTO reHepaTopa OUITOJISIPHBIX UMITYJIbCOB. F— dhopmupoBarenn; FL — Koak-
cHaJIbHbIC JTMHUM (3JIeKTpUYecKasl IJIMHA JIMHUU [HC]/ee BoIHOBOe conpoTuBiieHue [OM]); S — pa3psamHUKM; R — Harpy3Ku.

OrpaHUYEeHHBIX U30JISITOpaMU [ U U30JIITOpaMu pas-
NeNUTeNbHbIX TuHUiA FL, —FL,,, B cpeae a3ota nom
nmasneHueM 30—50 atMm pacrnosoxeHbl TMHUU FLy—
FLyy, FLy—FL3yy v pa3psaniHUuKU Sy —S,4. DJAEKTPOIIbI
pas3psiiHUKa S| U3TOTOBJIEHBI U3 MEAU U BCTPOCHHI B
KOHIIbI TUHUH. [1J1s1 MHOTOKaHaJIbHOTO PeXX1UMa KOM-
MYTallMU 3JIEKTPObI 3TOTO Pa3psiAHUKA YCTAaHOBJE-
HBI COOCHO ¢ 3a30poM 1.4 £ 0.05 MM, cormacHO peko-
MeHgauuu padboTsl [15]. MexXameKTpoaHOe pacCTosI-
HUE B pa3psaHukax S, —Sy paBHo 0.3—0.4 mm. Ocu
yeTbipex dopmuposareneii F,—F, pacrioioxeHbl B
JIMaMeTPaJIbHO MPOTUBOTIOJIOXHBIX TOYKAX HA OKPYXK-
Hoctu ¢ nuameTrpom 220 mMm. [aBieHue a3oTa B 00be-
Max IMIPOMEXYTOYHOM CTYIIeH! 000CTpeHUS U B (hop-
MmupoBatensix Fi—F, aBToMaTU4eCcKu NOAIepKUBaeT-
Cs C TIOMOIIBIO TISITU NAaTYUKOB NABICHUS MOMACIIU
PSD-30 u necsaru KiiarmaHOB HalTycKa 1 cOpoca rasa.
HMpaeHTUuHbIe TT0 KOHCTPYKIIMU Mepeaaloinime JUHUU
FLs—FLs, co BCTpPOGHHBIMU JEUTEISIMU HAIPSKe-
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Puc. 3. PacyeTHble UMIYJIbCHI 3apSIAHBIX HAMIPSIKEHUIA:
U, — Ha unun FLy; U, — na munusax FLyy, FLy; Us —

BBIXOIHOI OUITOJISIPHBII UMITYJILC.
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Hus D, —D,, Ha CBSI3aHHBIX INHUSIX U HATPY3KU R —
R, nmeroT razoByio (SFy) u3omauuio npu 1aBieHUN
5 aT™.

Henuresm D, —D,, KaIUOPOBAIUCH C MOMOLIBIO
nofayu OUMOJISIPHBIX HMITYJbCOB HAIpPSXKEHUST C
nnutenbHocTaMU 0.5 He Ha BXonbl TMHUNA FLs—FLs,
OT HU3KOBOJIBTHBIX TeHEepaTopoB. EMKOCTHBII nenu-
Teap D, He KaqTubpoBaH U CIYKUT JI1 OLIEHKU Bpe-
MEHU 3apsiIKU HalpsKeHUst Ha iuHuu FL,. s pe-
CUMCTPALlMA BBIXOAHBIX OMIIOJSIPHBIX MMITYJIbCOB C

FL31 FL41 Sz] 1 FLSI
\
— L/ J‘I_r
RG] ™ <

x
22

Puc. 4. KoHCTpyK1IMST YeThIpeXKaHaIbHOTO (DOPMUPOBa-
TeJIsT OUMNOJISIPHBIX UMITYJILCOB. I — U30SITOpRI; D — ne-
JIMTENU HanpsikeHust; FL — KoakcuaibHble JIMHUM; S —
pPa3pSIIHUKH.
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Puc. 5. OcuwuiorpaMMbl BBIXOZHBIX OUMOJSIPHBIX UM-
MYJIbCOB, MOJIy4eHHBIE ¢ Aeautenei Dy —D,4 pu NaBie-
HuUsX: B KaHase F; — 50 at™, B KaHanax Fr,—F, — 40 (1), 45

(2) m 50 (3) at™m.

nenutesneit HanpsokeHust Dy — Dy, 1 UMITyJIbca 3apsifi-
HOTO HanpsikeHusi ¢ D; Ha iuHuu FL| ucronb3oBa-
csa ocumsuiorpad TDS 6604 ¢ 4acTOTHOI TTOJTOCOi 10
6 I'Tu. MMnynbc 3apsiqiHOrO HAMPsKEHUsS Ha JTIMHUIO
FL, moctynan ot reHeparopa CUHYC-160, a BeIxon-
Hbl€ OUTIOJISIPHBIE UMITYJILCHI ITOCJIE TIOCIeIOBaTEb-
HOTO cpabaThIBaHUS Pa3psIHUKOB S| U S, —S,, TTepe-
JIABAJIUCH T10 YEThIPEM TEepeNaAoIUM JUHUAM FLg—
FLs, c BonHOBBIM conpoTtusieHueM 50 OM Kaxnas
JINOO B COIIACOBaHHbIE PE3UCTUBHbBIE HArPYy3KU MpU
HacTpolike TeHepaTopa, JJM0o B aHTeHHBI. [1pu yka-
3aHHBIX BbIIE 3a30pe W JABJICHUM pPa3psiAHUK |
MPOOUBAJICS C 3aePXKKOM, MTPUOJIU3UTEIBHO PaBHOM
3 Hc. Ilpu ycTaHOBKE HOBBIX DJIEKTPOJOB 4yepe3 S5—
7 MUH paboThl reHepaTopa Ha yactore 100 I'n peanu-
3yeTcsl MHOTOKaHaJIbHBIN PEeXUM pabOThl C paBHO-
MEPHOM 3P03UEN TTOBEPXHOCTU BTUX BJIEKTPOOB.

Ha puc. 5 nokazaHbl OCHAJIOTPAMMBbI BBIXOTHBIX
OUTIOJIIPHBIX UMIYJIbCOB, TIOJyUeHHbIE C AenuTelieit
D,,—D,,. B xauecTBe OIIOPHOTrO CUTHAaJja ISl 3aIlycKa
ocuuiorpada MCMoJIb30BaJICS BBIXOJHON WUMITYJIbC
KaHajna F; npu nocrossHHoM paasyieHuu 50 atM. Oc-
nuagorpamMmsl I, 2 u 3 B KaHanax F,—F, moaydeHbl
npu gasiaeHusx 40, 45 n 50 aTM, COOTBETCTBEHHO.
AMIUTUTYIBI UMITYTECOB HocTurin 65 kKB. IMpu cpen-
HEKBaJpaTUYHOM pa3dpoce aMIUIUTYIbl 3apsiAHOTO
HanpsekeHust reHepatropa CMHYC-160 otHocuTeb-
HO CpeoHel aMIUIMTyabl okosio 1% cpemnHekBampa-
TUYHBIN Pa3sOpoC aMIUIUTYA OUTONSIPHBIX UMITYJIb-
COB OTHOCUTEJIBHO CpeIHEN U151 BceX KaHaloB F|—F)
cocraBw He 6oiee 2.5%. CTabOMIILHOCTD BBIXOTHBIX
MMITYJIbCOB MEXY KaHaJlaMU OlleHUBajach U3MEpe-

MNPUBOPHI U TEXHUKA BKCITEPUMEHTA  Ne 3

HYeM pa30poca BpeMEHHOTo MHTepBaa #; OT Iepel-
Hero (poHTa UMIYJIbca KaHayla F; 10 TOYKU HYJEeBO-
ro Imepexoma Apyroro Kanama. s Bcex KaHaJIoOB
CpemHeKBaIpaTUIHOE OTKIIOHEHHE pa3dpoca BpeMe-
HU ¢, He npeBbiano 10—15 nc. Ha 3ToT pexxum reHe-
paTop BBIXOAWJI Yepe3 5 MUH IIOCJIE €r0 BKIIOYCHUSI.
JMTeIbHOCTD MMITYJIBCOB OIIPEACIsiach IyTEM arl-
NpPOKCUMALIM TIEpEeIHUX 1 3aTHUX (PpOHTOB OO IIe-
pecedyeHui ¢ HyJIeBBIMU JIMHUSIMU 1 COCTaBUJIa OKO-
g0 0.5 Hc. B otnmume ot cxeMbl (popMUpoOBaTEIIS C
Pa30MKHYTOM JMHUEN, B JAHHOI CXEMe peanu30BaHa
OoJiee BhICOKasl CTaOMJILHOCTh 3aJHEeT0 (PpOHTA M-
nyiasca. CpemHekBagpaTUUYHBIN pa3dpoC 3amaHEro
¢GpOHTA UMITYJIbCa OTHOCUTEILHO TEPEIHEeTO COCTa-
BuJ 8—10 mc, MpakTUYeCKU OH pPaBEeH CTaOMJILHOCTH
pa3BepTKHU ocutorpada.

ITpu usmeHeHun nasieHus: B KaHanax F,—F, c 50
110 40 aT™M BO3MOXXHA PETyJIMPOBKa 33I€P>KKU UMITYJIb-
coB 1o BpeMeHM B nuana3zone 70—100 mc. ITpu atom
aMIUIMTYOBl UMITYJIBCOB YMEHbIATCa Ha 6.5—16%.
BeposiTHO, 3TO CBSI3aHO C TEM, UTO 3apsITHbIC UMITYJTb-
cbl hopMuUpyromux JUHUNA FLy—FLyyn FLy—FLy, He
WMEIOT TUIOCKOM BEPITUHEL.

4. XAPAKTEPUCTUKU TUBPUIHOM
AHTEHHDI

BapuaHTbl pasMelieHUs1 aHTEeHH B pelieTke-00-
Jlydartejie TTOKa3aHbl Ha puc. 6. AHTEHHBI 3a()UKCH-
poBaHBI Ha (1aHLe U3 Oprcrekia. I'eomerpuueckue
LEHTPHl aHTEHH PAaCIIOJIOXEHBI Ha OKPYXHOCTH C
nuameTpoM 125 mM. BeiGpaHo gBa BapuaHTa pa3me-
IIEHWS aHTEHH: IJISI U3JIyYeHUS UMITYJIbCOB C JIMHEM -
HoI (puc. 6a) U OPTOTOHAJIBHBIMUY JINOO 3JUTUNTAYE -
ckoii (puc. 66) noaspusauusiMu. OTMETUM, YTO IO~
JIoca 4YacTOT COIIaCOBAaHUSI DJIEMEHTA pEIIeTKU
(0.94—6.45 T'Tu) nipu ko3 dULIEeHTe CTOSTYEt BOJI-
Hbl 110 HanpskeHnio (KCBH) <2.5 yxke, yem mis
n3onupoBaHHoi anteHHbI (0.94—6.7 I'Tu) [12]. U3-
JIydeHHe UMITYJIbCOB C JIJIMIITUYECKOM MOJIsIpu3aliu-
el JOCTUraeTcss MmyTeM BHECEHUS BPEMEHHOM 3a-
JIeP>KKU MEXIy IByMsI TIapaMU 3JIEMEHTOB aHTEHHOM
pEIIEeTKN C OPTOTOHAJIBHBIMU TTOJISIpU3alusiMu. J1ist
BapraHTa pa3MellleHUs] aHTeHH, TOKa3aHHOIo Ha
puc. 6a, pealn30BaH PEeXUM CKAaHUPOBAHUS BOJTHO-
BBIM ITYYKOM ITyT€M BHECEHUSI BPEMEHHOIO CIBUra
1 HC MeX Iy OUMOJISIPHBIMU UMITYJIbCAaMU, TIMTAIOIIUMU
BJIEMEHTBI pelleTKM-00/1yJaTesiss. BpemeHHas 3aaepx-
Ka perympyercss U3MEHEHUEM IMHbI KOAKCUAIbHBIX
KabeJieil, TMONKIIIOYEHHBIX K aHTEHHBIM 3JIEMEHTAaM.
AHTEHHBI MMEIOT JIOKAJIbHBIII LIEHTp M3JIydeHUs Ha
paccrostHuu 5.5 MM oT arteptypsl [13]. LieHTp n3imyde-
HUSI aHTEHHOM pelIeTK1-00JIydaTesIsi COBMeIIeH ¢ (ho-
KycoM odceTHOro orpaxkareisa. OrpaxaTeilb IIpemd-
CTaBIISIET cOOO0I BBIPE3KY M3 IapadoJIonIa BpallleHUS
nuameTpoM 1400 MmMm. DOKyCcHOE pacCTOSHUE OTpa-
XkateJst coctanisieT 700 MM.
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Puc. 6. Bapuantsl pasmenieHus anteHH Ne 1—Ne 4 B pe-
LIeTKe-00Iyyarese ik U3My4YeHUs] UMITYJIbCOB C JTMHEH -
HOI1 (a), OPTOrOHAJILHBIMU U JIUNTUYECKOH (0) moJisi-
pU3aLUsSMMU.

ITpoBeneHbI BKCIIepUMEeHTaIbHbIE UCCeI0BaHMUS
XapaKTepHUCTUK THOPUITHOM aHTeHHBI IIPU BO30YKIIe-
HUU HU3KOBOJIBTHBIMM OUTIOJISIPHBIMUA UMITYJIbCAMU.
B kauyecTBe MCTOYHMKA HU3KOBOJBTHBIX UMMYJIb-
COB HCIOJB30BaH TeHEpaTOp OUIMOISIPHBIX HM-
MyJabCOB HarpsikeHus rmpousBoactea HITIT TPUM
(https://trimcom.ru/main-page/catalog/generatory-
radioimpulsov/), TTOOK/IIOUEHHBII K 3JIEeMEHTaM 00-
JlydaTtesisi yepe3 IIMPOKOIOJIOCHBIM NeUTeb MOIII-
HocTu 1:4. 1751 peructpaliuv U3JIYy4YEHHOTO TI0JIs UC-
nonb3oBaHbl TEM-aHTeHHa ¢ pa3MepaMu arepTyphl
400 x 80 MM [16] 1 KOMOMHHUpPOBaHHAsA aHTEHHA C I10-
nepeyHbIMu pazMepamu 75 X 75 mm [17]. Ilpuemnas
aHTeHHa OBIIa pacITojoXeHa Ha pPaCCTOSHUSAX OT
4.17 no 4.5 M oT Touku ¢okyca oTpaxareisi. [ udpuma-
Hasl aHTeHHa YCTaHOBJIEHA Ha OMTOPHO-TMTOBOPOTHOM
ycTpoiictBe. CHUTHAJ ¢ BBIXOAA IMIPUEMHOMN aHTEHHBI
PETHCTPUPOBAICS CTPOOOCKONMUYECKUM OCIIUIIJIO-
rpacdoM TPUM TMRS112 (https://trim-
com.ru/main-page/catalog/cifrovye-stroboskopices-
kie-oscillogrfy/) ¢ monocoii no 12 I'T.

PacnpeneneHne Mo TMKOBOW HaMpPsSKEHHOCTU
MOJIst J1si TMHOPUIHOM aHTEHHBI B peKUMe CKaHUPO-
BaHUSI BOJJTHOBBIM ITyYKOM IToKa3aHo Ha puc. 7. Cka-
HUpoBaHue B H-miaockoctu (puc. 7a) oCylliecTBJIsI-
JIOCh TIpU BO30YXXIEHWU C BPEMEHHOI 3anepKKoi
aJIeMeHTOB peleTku-oomydatesas Ne 1 (1) u Ne 4 (2),
a B E-timockoctu (puc. 76) — npu BO30YXIEHUU dJie-
MeHTOB petneTkr-oomydarensa Ne 2 (3) m Ne 3 (4). Hy-
Mepalus 2JIEMEHTOB PellIeTKM yKa3aHa Ha puc. 6.

I1pu ckanupoBaHuu B H-II0CKOCTU HAbmI0OaeT-
csl CUMMETpUSI pactipesiesieHus 1oJisi. MakCuMyM u3-
JIydeHus Ipy Bo30yXKaeHUU seMeHTa Ne 1 Hampas-
JieH Ha yroy1 —4°, npu Bo30yKIeHur aeMeHTa Ne 4 —
Ha yroia +4°. YrioBag muprHa pacripeaeieHus oIS
o yposHio 0.707 oguHakoBa IJisi 000UX CJIy4yaeB U
cocTtaBuia 7.7°. YpoBeHb KPOCCHOISIPpU3AUI COCTA-
BuJI He 6oJtee 0.25 OTHOCUTETPHO OCHOBHOM TTONISIpU-
3aiu. B E-TITOCKOCTM MaKCUMyM U3JIy4eHUs TIpU
BO30OYXXII€HUU aHTeHHbI No 2 HampaBjieH Ha Yroj
—3.5°. IllupunHa pacrpeneienus no yposHio 0.707
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Puc. 7. PacnipeneneHre MMKOBOI HAMPSIKEHHOCTH TTOJISI
TMOPUIHOI aHTEHHBI B PEXUME CKAaHUPOBAHUSI BOJIHO-
BBIM ITYYKOM: a — B H-TJIOCKOCTH TP BO30YKIECHUU 3JIe-
MEHTOB perreTku-oomydarenss Ne 1 (/) u Ne 4 (2); 6 — B
E-nnockocTy mpu BO3OYXIEHUM 3JIEMEHTOB PEIIeTKU-
obayuaresns Ne 2 (3) u Ne 3 (4).

cocraBuia 7.1°. I1pu Bo30yXKIeHUU ¢ 3a0epKKOIi aH-
TeHHBI No 3 MakCMMyM W3JIy4eHHUsl HallpaBjIieH Ha
yrona +5°, mMpuHa pacrpeneieHnus oISt COCTaBUIa
6.6°. YpoBeHb KPOCCITOJISIPU3ALIMU COCTABMII HE 0O-
stee 0.07 OTHOCUTETLHO OCHOBHOM TTOJISIPU3ALINN.

OcumniorpaMma N3 Iy4eHHBIX THOPUIHOM aHTEeH-
HOIf HU3KOBOJIETHBIX UMITYJIbCOB B PEXUME CKaHU-
pOBaHUsI BOJHOBBIM ITy4KOM ITOKa3aHa Ha puC. 8.
MMITyIIbCHI HA OCLIMJITIOTPAaMME COOTBETCTBYIOT CJle-
nyomuM anteHHaM: / — Ne 4; 2 — Ne 3; 3— Ne 1 (B
MakKcuMyMe pacripenesieHus mofs); 4 — Ne 2. 3a-
JIep>KKa MEXIY COCCTHUMMN UMITYJIbCAMU COCTABIISIET
1 Hc. OneHeHa 3¢ HEeKTUBHOCTD IO MUKOBOI HAIIPsi-

SKEHHOCTH 3JICKTPUYECKOTO MOJS: kp = rE, /Uy
U

rie r — paccrosiiue, U, ., — MakcUMajbHast aMILIU-
Tyda UMIIyJdbca HarpsokeHus. [InkoBast HaInpsoKeH-
HOCTh Tonist E, ompenensiercst BbipaxeHuem E, =
=U,/l,, tne U, — NMKOBast aMITATYa HANIPSKEHUS
Ha BBIXONE NTPUEMHOI aHTEHHBI, /, — 3 deKTUBHAs

IJIMHA npueMHoii aHTeHHbl. Jist TEM-aHTeHHsbl /, =
= 3.84 cm Ha yactote 2 I'T11, cooTBeTCTBYIOIICH MaK-
CUMYMY CIEKTpa U3JIydYeHUs, BOJIMU3U KOTOPOIO CO-
CpeloToYeHa OCHOBHASI YaCTh SHEPIUM M3IIy4eHUSsI.

CpenHsist BeaMuyuMHa kp B PEXMME CKaHUMPOBAHUS
BOJIHOBBIM IIYYKOM cocTaBiisieT 6.12.

IIpu cuHXpOHHOM BO30YKIEHUM 3JIEMEHTOB OOJIy-
yaresiss MAaKCUMYM U3JIydeHUS HaIlpaBJIeH 110 OCH, IIIH-
pUHa pacrpeaeaeHus MoJjist B H-TIJI0CKOCTU COCTaBIsSIET
8.3°, BeIMumMHa KPOCCIOISIPU30BAHHOII KOMITOHEHTHI
nonst He TpeBbiaeT 0.21 OTHOCUTENIFHO aMILIUTYIIbI
OCHOBHOI mossipu3anuu. B E-TLUIOCKOCTU IIMpUHA
BOJIHOBOTO ITy4Ka 9°, aMIIuTyna KpOoCCIOISIpU30BaH-
HoiT KoMITOHeHTHI He TipeBbimaet 0.04. DddexTnn-

HOCTB I10 TMKOBOW HAIPSKEHHOCTH ot ky = 15.9.

Pacnipenenenue mosst ruOpuaHO aHTEHHBI B pe-
KUME M3IYYEeHUS] UMITYJILCOB C OPTOrOHAJIbHBIMU
MO pU3aLsIMU IIPUBEACHO Ha puc. 9. /IBe maphl aH-
TeHH obaydatensi: Ne 1 + Noe 4 u Ne 2 + Ne 3 — Bo3-
OyXIATUCh OUITOJSIPHBIMU MMITYJIbCAMU C 3aIepK-
Koit 1 HCc Mexny HuMHM. Pacnpeneimenue mois B
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Puc. 8. OcumiorpaMMa M3JIy4eHHBIX UMIIYJILCOB B pe-
KMMe CKAaHUPOBAHUSI BOJHOBBIM ITydkKoM. MIMITyJabChl
COOTBETCTBYIOT CJIEAYIOIIMM aHTeHHam: [ — No 4; 2 —
Ne 3; 3 — Ne 1 (B MakCcMMyMe paclpenesieHus 1oJis); 4 —
Ne 2.

Puc. 9. PacnipeneneHrie MMKOBOI HAMPSIKEHHOCTH TTOJIST
TMOPYIHON aHTEHHBI B pEXXMME U3TyYeHUs] UMITYJILCOB C
OPTOTOHAJIBHBIMU MoJIsipU3anusiMu B H- (a) u E-miiocko-
ctu (0) rIpy BO30YXKIEHNM aHTEHH PelIeTKI-00IydaTesist
Nel+Ned (I)mNe2+ Ne3(2).

rEp, kB
600
400
200
0
-200
-400

0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45
f, HC

Puc. 10. OcuwmiorpaMMbl UMITYJILCOB M3JIy4eHUSI TPHU
CUHXPOHHOM BO30Y>KI€HUM aHTECHH PELIeTKM-00TydaTesst
M YacToTax nmoBTopeHust umitysibcoB 10 (/) 1 100 It (2).

H-ninockoctu (puc. 9a) Ipy CHHXpOHHOM BO30YXKIIe-
Huu 351eMeHTOB No 1 + Ne 4 (kpuBas /) uMeeT Ipu-
Hy 7.8°, BeTMYMHA KPOCCIOMSIPU3ALY He IIPEBhIIIA-
et 0.11 Bo BceM mmamnasoHe m3MepeHusd. [Ipm cuH-
XPOHHOM BO30YyXIeHUM 37eMeHTOB Ne 2 + No 3
(kpuBas 2) mMpHUHA BOJHOBOIO ITyYKa COCTAaBISET

MNPUBOPHI U TEXHUKA BKCITEPUMEHTA  Ne 3

8°, a BeIMYMHA KPOCCHOSIPU3AH HE TTPEBBINIACT
0.22. IIupuHa BOJHOBOro Iydyka B FE-TJTIOCKOCTH
(puc. 96) no ypoBHto 0.707 OTHOCUTEIBHO aMILJIUTY-
OBl TIpU CUHXPOHHOM BO30YKICHHU BJIEMEHTOB
Ne 1+ Ne 4 (kpuBas 1) cocrasisier 8.3°, ypOoBeHb
Kpoccroyisipuszaiiuu He Tnipesbiinaet 0.21. Ipu cuH-
XPOHHOM BO30YKIeHNH 3jieMeHTOB Ne 2 + Ne 3 (kpu-
Bas 2) IIMpuHa ITydka 14°, BeIuunHa KpOoCCHoasIpu-
3aMOHHOIT KoMITOHEeHTHI o 0.05.

5. U3JIYHEHMWE MOIIIHbLIX UMITYJIbCOB

[IpoBeneHBl 3KCIIEPUMEHTAJIBbHBIE HNCCISOOBAHMS
1o uanydyeHuo MolHbix CIHTI-umiynbcoB TMOpua-
HoIt anTeHHO#. Ha BX0o# 371eMEeHTOB pellleTKI OCTYIIa-
JI1 OMMOJISIPHBIE MIMITYJIbCHI C ITMKOBOM MOIITHOCTBIO
84.5 MBT. CymMapHasi TMKOBasi MOIITHOCTh UMITYJIb-
COB HAIIPSDKEHUST Ha BXOAE 4-3JIEMEHTHOI pelIeTKu
onu1a 338 MBT. B mamepeHunsIx ncrmoirb3oBaaach Mpu-
emHass TEM-aHTeHHa, pacriojio;keHHasl Ha paccTosi-
HUU 4.5 M OT TOUKM (poKyca oTpaxkaTelsl. 3alCh OC-
IJUIOTpaMM TIpoBoamiachk ocHuwuiorpadgom Key-
sight MR608A ¢ mosocoit iporryckanus 6.3 T'Ti.

Ha puc. 10 npuBeaeHbl oCcLUIIOrpaMMBbl 3aperu-
CTPUPOBAHHBIX MMMYJIbCOB M3JIYy4YeHUS] MpPU CUH-
XPOHHOM BO30Y:KIE€HUM aHTEHH pelIeTKU-00IyJaTe-
JISl M yacToTax IMOBTOpeHUsI UMITYJIbcoB 10 (kpuBas 1)
u 100 I'q (kpuBag 2). CnekTp U3Iy4eHUS IO YPOBHIO
—10 ob, olleHEHHBIN C ITOMOIIBIO TIPeoOpa3oBaHUSI
dypbe, Haxomuscs B auanazoHe dyactor 0.9—
3.16 I'Tu. MakcuMyMmy CHEKTpa COOTBETCTBOBAJIa Ya-
crora 2.05 I'Tiw. [poussenenue rE, pasHo 580 KB mnpu
gactote nmoBropeHus 10 I m 540 kB mmpm wacrore 110-
BropeHust 100 T, DddekTnBHOCT, MO MUKOBOI Ha-
NPSDKEHHOCTY OIS k= 8.9 IIPU 4acToTe NOBTOPEHMUS
10 Tu u k; = 8.3 mpu yacrore nosropeHust 100 I
B nocnenHem cnydae olleHeHHasl TUKOBasl TIUIOT-
HOCTb MOIIIHOCTU M3JTy4YeHUSs] B IPUOIMKEHUU Jab-
Heli 30HbI (IUIOCKOM BOJIHBI) paBHsIach 38 MBt/M2.

OcuuorpaMMbl 3aperuCTpUPOBAHHBIX UMITYJIb-
COB U3JIYYEHUS B PeXKUME CKAaHUPOBAHUSI BOJTHOBBIM
MYyYKOM MOKa3aHbl HA puc. 11. DaeMeHThI pelieTKn
BO30YXIalMCh TIOCIEIOBATEIbHO WMIIyJIbCAMU C
BpeMEHHOM 3aaepxxKoit 1 He. OcumaaorpaMmmel TIpu-
BeJeHbI TPU yrjax MoBOpOTa rUOpUAHON aHTEHHBI,
COOTBETCTBYIOIIMX MAaKCUMyMaM U3JTy4YeHUs] aHTEH-
Hbl. B H-1i10CKOCTY MpU BO30OYXKAEHUM aHTeHH No 4
(puc. 11a) u Ne 1 (puc. 116) npousBeaeHe MUKOBOM
HampsiKEHHOCTU TI0JISI Ha PAacCTOSIHUE COCTaBUJIO
220 xB. OddHeKTUBHOCTH MO MUKOBOM HAMPSIZKEHHO -
ctu nonst ky = 3.4. B E-TiJ10CKOCTH IPpU BO30YyX[Ie-
Huu aHTeHH Ne 3 (puc. 11B) u Ne 2 (puc. 11r) npous-
BeJieHE MMKOBOM HANPSXKEHHOCTH T10JIS1 Ha pacCTo-
ssHue coctaBujio 210 u 200 kB cooTBEeTCTBEHHO.
DD eKTUBHOCTD 110 MUKOBOM HAIPSKEHHOCTH II0JIS

ky; = 3.2 npu Bo30yXneHnM aHTeHHBbI Ne 3 11 k, = 3.1
MpU BO30YyXKneHUU aHTeHHbI Ne 2. M3MepeHus B pe-
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Puc. 11. OcuwuiorpaMMbl UMITYJILCOB U3JIYyYEHUSI B pe-
KMME CKaHMPOBAHUS BOJIHOBBIM ITYJKOM [UISI aHTEHH
Ne 4 (a), Ne 1 (0), Noe 3 (B) u Ne 2 (r).

KUMe CKAaHUPOBAaHMS MPOBENEHbBI IIPU YacTOTE IMO-
BTOpeHUS nMIysibcoB 10 I,

MeHbliiee 3HaUY€HUE Kk MO CPABHEHUIO C HU3KO-
BOJIGTHBIMU U3MEPEHUSIMI O00YCIIOBICHO pa3InyueM
¢dOpM UMITYJILCOB ¥ OTEPSIMU MOIITHOCTU B Kabesax
PK 50-17-51C gnnHOM 10 4 M. AMIDIMTYIHO-9aCTOT -
Hasl XapaKTepuCTHKa KabeJIbHOro TpakKTa I10 YPOBHIO
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Puc. 12. 3aBUCMMOCTD ITPOM3BEACHUS ITMKOBOI HAIIpPsI-
SKEHHOCTH I10JIsI HAa paCCTOSTHUE OT BPEMEHM TTPU YacTOTe
noBTopeHus uMnyiabcoB 100 I

—3 n1b Haxomunack B nipeaenax 0—6.75 I'Ti. JIuneii-
HOCTb (Pa304acTOTHOI XapakTtepucTtuku (F+11.25°)
COOTBETCTBOBasIa yacToTHOM Ttosioce 0—4 I'Tu. Ipu
sToM B Ttoitoce yactoT 0—4.9 I'Tty Bemmunna KCBH
He mpeBbliaia 2.5.

Pesynbrarsl MI3BMepeHuit U3ydeHusi TMOPUIHOMN aH-
TEHHBI IPU YacToTe TOBTOpeHUsT UMITYIbcoB 100 Iy Ha
npoTskeHun 20 MUH TIpuBeaeHbI Ha puc. 12. Cpen-
Hee 3HaueHUe MUKOBOM HaNpsSXKeHHOCTH TOJIs najga-
eT He 6osree YeM Ha 18%. [1pu 3TOM OCHOBHOE TTaficHIE
HaOMoAaeTcsl B TeUEHWE MEPBbIX 5—7 MHWH, YTO COOT-
BETCTBYET BPEMEHU YCTAHOBJIEHWSI MHOTOKAaHAJILHOTO
pexxuma paboThl pa3psiIHUKOB reHepaTopa.

ITpoBeneH 3KCIepruMEHT MO U3JIYyYEHU IO MOIITHBIX
UMITYJIbCOB C BJUIUINITUYECKON mnossipusanueit. Ha
puc. 13 nokazaHbl romorpadbl M3JIy4eHHOTO TUOPU -
HOIi aHTEHHOM IOJISI MPU CUHXPOHHOM HM3MEHEHUU
JlaBJIeHUs B IBYX KaHajiax reHeparopa. B octaBumux-
csl IBYX KaHaJlax JaBjeHue MOCTOSSHHO U COCTAaBJISIIIO
50 atM. MI3MeHeHUe naBiaeHus B IBYX KaHajdax reHe-
paTopa NpUBOAUT K BO30OYKIEHWIO C BpeMEHHOI1 3a-
JIeP>KKOM Tapbl aHTEHH pelIeTKU-00IydaTesiss ¢ op-
TOTOHAJILHOM moJisipu3anueit. PacronoxeHue sie-
MEHTOB peELIETKU COOTBETCTBYEeT puc. 66. Ilpu
maBieHun 50 at™ (kpuBas /) 3amepXKa MUMIYJIbCOB
MEXIy AByMs apaMM aHTeHH MaJjla M MoJsipu3arust
O0nu3ka K nauHeliHo#. Tlpu manbpHeleM yMeHbIe-
HUU JaBJIEHUS B IByX KaHajax reHepaTtopa BpeMeH-
Has 3a7epXKa yBeJMYMBAETCs, UYTO MPUBOAUT K U3-
MeHEeHMIo rogorpada 1 yBeJImdeHIIo KoahPUIrueHTa
BIUTUTITUYHOCTU U3JIYyYeHHOTO moJisi. OTMETUM TaK-
K€, UTO C YMCHBIIIEHWEM JaBJICHUSI YMEHbIIAeTCs
aMITIMTYJa UMITYJIBCOB HanpskeHUs . O1ieHKa Ko3 -
¢duLmMeHTa IIUIITUYHOCTA MPOBEAEHa IO CpelHe-
KBaJIpAaTUMHOMY OTKJIOHEHUIO KOMITOHEHT ToJist E), 1
E.. llpu naBnenuu 50 atM k03hGULUEHT JUTUNITUY -
Hoctu paBeH 0.14; ipu 45 at™ (xpuBas 2) — 0.16; npu
40 at™m (xpuBas 3) — 0.23; opu 35 atm — 0.33; npu
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Puc. 13. M3meHeHue rogorpada U3aydeHHOTO MOJIS IIPU
pPa3IMYHOM JaBJICHUM B Pa3psiTHUKAX IBYX KaHAJIOB Ie-
Hepatopa: 50 (1); 45 (2); 40 (3); 35 (4); 30 at™ (5).

30 arm — 0.74. Ilpoussenenue rE, nNpu 5TOM U3Me-
Hsetrcd oT 330 mo 255 kB.

I1o pesynbTaTaMm pacyeToB MaKCUMaJIbHbI KO3 (-
(GULMEHT JUIMITUYHOCTU JOCTUTAETCS TIPU 3a1€PK-
K€ UMITYJIbCOB MEXIy NBYMs ImapaMu aHTeHH 120 1ic.
Ha puc. 14 moka3aH rogorpad U3JIy4eHHOTO THOPUI-
HOW aHTEHHOH IIONSI TIPU BO30OYKIEHWM BBICOKO-
BOJIETHBIMU OUTIOJISIPHBIMU UMITYJIbCAMU U 3aCPKKe
MEXIy UMITYJIbCaMU C OPTOTOHAJbHBIMU MOJISIpU3a-
My 120 ric. laBieHre Bo Bcex KaHaIax reHepaTopa
obuto 50 aT™M, a BpeMeHHas 3aJepXKa peryInpoBa-
Jlach OTpe3KaMu KoakcuaibHoro Kabens. Koahou-
nueHT syuunTudHocTu coctaBun 0.74. Tlpu aTom

npoussesieHue rE, nocturano 290 xB.

6. 3BAKITFOYEHUWE

Co3gaH MOIIIHBIM MCTOYHUK CBEPXIIMPOKOMO-
JIOCHOTO M3Jy4YeHUSI CyOHAHOCEKYHOHOM MIUTECIb-
HOCTHU Ha OCHOBE TMOpUIHOI aHTeHHEI. Peann3oBa-
HBI PEKMMBI M3Iy4YEeHMsI C TUCKPETHBIM CKaHUPOBa-
HUEM BOJIHOBBIM ITy4KOM, a TakKXe C JIMHEIHOM,
OPTOTOHAJILHBIMU U 3JUIMITUYECKON MONSIpU3aLnsi-
mu. [lojiydeHBI MOIIHBIE UMITYJIbCHI M3IYYECHUS C
MMpoUu3BeAeHUEM MUKOBOKM HANPSKEHHOCTU MO HA
paccrosiHue 10 540 kB B pexxuMe CMHXpOHHOTO BO3-
OyKIEHMSI aHTCHH OOJIyJaTtesist TIpU 4acTOTe TIOBTOpEe-
Hus 1o 100 Ih1. B pexxuMe 1ucKpeTHOro CKaHUPOBaHUS
BOJIHOBBIM ITyYKOM ITOJTy4€HbI UMITYIbChI U3TYyYeHUS C
MPOM3BEICHNEM ITMKOBOM HAIIPSDKEHHOCTU I10JISI Ha
paccrostHue o 220 kB mpu uyactoTre MOBTOpEHUsI
10 I'm. B pexxuMe U3JIy4eHUS C DIUIMOTUICCKOMN 1MO-
JIsIpy3aliveii oIl TOJIydYeHbl UMIIYJIbCHI C IIPOM3Be-
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Puc. 14. T'onorpad mnonst pu 3amepxkke 120 mc Mexmy
HMMITY/JIbCAMU U3JIyYEHUSI C OPTOTOHATBHBIMM TTOJISIPU3a-
LIUSIMU.

JIeHHeM IIMKOBOI HANPSIKEHHOCTH MOJIsT Ha PAcCTOsI-
Hue 255—290 kB u ko3 dumeHToM 3ITUITUYHO-
cty 0o 0.74.

PaspaboraH HOBBII YeThIpEXKAaHAIBHBIN (DOPMI-
pOBaTeNb OUIOISIPHBIX MMITYJIBCOB JUTUTEITLHOCTHIO
0.5 HC ¢ aMIUIMTYIaMU UMITYJIbCOB 10 65 KB. Peanu-
30BaH PEXUM YIIPaBJICHUS BPEMEHHON 3alepsKKOif
Mpy U3MEHEHUM NaBJICHUS B KaHalaxX TeHeparopa.
ITpu u3meHeHuu napjieHus B KaHajax ¢ 50 o 40 atM 3a-
JepskKa MMITYJTBCOB TT0 BpeMeHH Bo3pacTtaia mo 100 1ic.
IIpu 5TOM aMIUTUTYIBI UMITYJIbCOB YMEHBIATHUCH Ha

16%.

OPMHAHCUPOBAHUE PABOTHI

Pa6oTa 6b11a mompnepxxaHa Poccuiickum oHaoM pyH-
JTaMeHTaJbHBIX UccaeqoBaHmii, IIpoekT Ne 20-08-00529.
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