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HACTOTHAS MOAYJIsILIWSA

Ha3spanue ugactotsas wmonyasnus (UM) Bce waime BcTpe-
qaeTCsd Ha CTPAHHLAX paJHOXYPHANOB ¥ KHUI. Di1a MoJaoNas
o6s1acTb pagMOTEXHMKH € KaXALIM JHeM OpHEjlekaer Bce 60nb-
iee BHHMaHUE paauosiobHTenel, panHOCNEUHANTHCTOB H HayuHO-
HCCJenOBaTeIbCKHX HWHCTHTYTOB. Bce Iukpe cTaHoBHIcs ee
npumenedne. HenpepolBHO pacrer kosuuecTBO MepeNaTyHKOB
C YaCTOTHOH MOAYyAsUHEH Kak paLuoEellaTesNbHbIX, TAK H pas-
JHYHOrO pONAa MepefaryHkoB CAYyKeGHON H ONepaTHBHOH CBA3A.

Yro e Takoe 9acTOTHash MOAYJSUHA H KaKHe AOCTUMHCTBA
NO3BOJIMJIN efl 3acnyXHTb TAKO® BHHMaHue?

B HCTOpHRM panHOTEXHHKM HEOAHOKpPAaTHO CJAy4anoch, 9TO
nocsie JONTHX H TUIETHLIX NONBITOK Pa3peiiHTh Kakoe-EHOynb
DPOTHBOPEYHE CIEHHANHCTH, a4 OYeHb Yacro # JioGHTeNH, Haxo-
DMAR BAPYr COBEpLUEHHO HEOXH/IAHHOE pellleHde, OTKpHBaollee
HOBbi€ ITYTH H BO3MOXHOCTH. Tak Gblio, KOrna ofiLiTH pa.anomobH-
veneft ¢ KOPOTKHMH BOJNHAMH HEOXHNAHHO [OKA3alM BO3MOX-
HOCTb YCTAaHaBNHBATb CBA3b HA OTPOMHBIX PaCCTOSHUAX MpH OYEHb
MaJbiX MOINHOCTSIX nepenatinkoB. Tak Gbuno, korla usobperedue
MHOTO3JEKTPOAHLIX JIaMN  NO3BOMMNO  €O34aBaTh CXeMbl €
6oaptmuM  ycuaenneM. Tak OblM0 € HCMO/B30BAaHHEM YJALTPAKO-
POTKHX BOJH. Tak Mpon3oluio M € 9aCTOTHOH MOAYyAfiuHed.

Ve MHOrde roabl yuenole, H3oGperaren, KOHCTPYKTOpH H
mobutend paboTaloT Haj BONPOCOM O TOM, Kak H30aBUTBCA OT
noMex paauonpueMy. ArMocdepHble nNOMexH, CO3LaBaeMble,
rnaBEbIM O6Pa3oM, IPO30BLIMU PaspsiilaMH H PacnpocTpavaioiHe-
Cf HA MHOrHe ThicAYM KHJOMerpoB (B Mockee, Hanpumep, Me-
maioT npueMy atmocdepuble noMexu u3s Cpenneit Asuu 1 Adpa-
KH); TMpPOMbILITEHHblE NOMEXH, cO31aBaeMble BCEBO3MOXHLIMA
3/IeKTPHYECKHMH MAaliMHAMH H NpHGOpaMH, M, HAKOHEl, TaK Ha3hl-
paeMnle BHYTpHIIpHEMIILE MOMEXH, BO3HHK2IOUIHe B CAMOM NpHeM-
HHMKe, OHeHb CHJIBHO MeII2IOT pajHonpHeMy.

BoJibtiie BCEro ckaswipaercs AeACTBHE TIOMEX HA OAMMHHBIX H
cpeanux pomnax. Ha koporkux Boanax moMex Membule. Eule
MeHbIlle NoMexX Ha YAsTpaKopoTkux BonHax. O[HAKO, Ha:Ke Ha
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yJbTPAKOPOTKHX BOANAX CHCTEMH SAEKIPO33aXHIAHHA ABTOMa-
LIKH, SNEKTPHYECKHE 3BOHKH, 3SJIEKTPOCBapKa, peHTrenoBcKie
annaparkl H MHOTHE IPyTHe YCTpOficTB2 CO3LAOT HHOTAA HEBHHO-
cHMble TPeCKH M rpoXoThl B rpoMkoropopurene. Kpome Toro, npu
Gosblofi 4yBCTBHTEJBHOCTH NpHEMHHKa 3ByyaHHe nepefayd co-
NpOBOXAAETCA Ha30fMUBHIM [UHIIEHHEM BHYTPHOPHEMHHIX MOMeX.
Takue Mepnr GopbGH € MoMeXxaMH, KaK YyBeJH{YEHHe MOIIHOCTH
nepeparIinx CTaHuul, co3manue nomaentenell Nomex, HCNOJb-
30BAaHHE HAlpABJEHHLIX AHTEHH, HE BCerga NPHMEHUMH H JAal0T
Juiub HeGoNbINOE ynydIUeHHe npueva.

VMeHbIIHTE NOMeXH MOXKHO, CY3HB NOJOCY NMPONMyCKaHHS NpH-
€MHHKAZ, HO NpH 3TOM YXYAIUNTCH KayecTBO npuema. lleno p Tom,
4YTOo NIpHM paaHvonepefaye ¢ aMIUIMTYAHOH MOAyAsIHell noJoca
IpONyCKaeMEIX KOHTYpaMH NpHeMHHWKA 4YacTOT [AOMKHA ObITh
BIBOE I[Mpe, YeM AHaNa30H NepenaBaeMHX 3BYKOBLIX HacTol.
Ecan Bbictiag 3BykOsas 9acroTa, KOTOPYK XOTAT NepenaTh, pas-
Ha 5 000 ey, Yo WHMpHHA NOJOCH NMPONYCKaHHA NpHEMHHKA QOJKHA
Outb pasHa 10 key. Ecam cysarb mosiocy nponmyckaHus, 10 Aei-
CTBH@ BHEIUHYX NOMeX H BHYTPHIIPHEMHEIX WIYMOB YyMeHbIIUTCR,
HO NpHEeMHHK NepecTaHer MPUHHMATh BHICIUNE 3BYKOBH@ YacTOTH,
sByyanHe OyneT HCKaeHHhIM, HEBLIPa3HTENLHEIM.

OGnacTh CABIIHMMAHIX 4EJOBEKOM 3BYKOBHIX QacToT IIPOCTH-
paerca ot 16 no 16000 e4. [lns ouenn Xxopoluefi XxynoXKecTBeH-
HOR nepenadl HyXHO Oblio Gnl nepeflaBaTh HMEHHO TaKylo WHpO-
KYIO NOJOCY SBYKOBHIX 4aCTOT # HMEeTh NONOCY NPONYCKAaHHR TIpH-
emuuKa nopsnka 32 kcy. Ho npu stoM Banisnue noMex cuenaercs
OUYCHb CHALHEIM.

Takum ofpasom, ponyuaercs NPOTHBOPEYHE: AN YMEHBLIIEHHR
NOMeX HYXXHO CYXaTk M0JIOCYy MPONyCKaHHf [pHEMHHKA, HO 3T0
CHH)K4eT KauecTBOo nepenayn. [ns ynyuwuieHus kauecTBa nepena-
uyi Heo0XOLHMO YBEJNHYMBAThL MOJIOCY NPONYCKAHHA, HO STo YCH-
qupaer feficTeHe nomex. Pa3spewiuTh 3T0 NPOTHBOpEYHe MeXIy
TpeGoBaHHeM BLICOKOK2yeCTBeHHOro npHema u TpeGoBaHHeM OT-
CYICTBHS DOMEX o4eHb TPYIHO.

[NpumeneHye yacTOTHON MOLYJAILUH NO3BOAHIO paspewdTsh
3T0 OpOTUBOPEYHEe H OCYLIeCTBHTb BLICOKOXYNOXECTBeHHHIH, BhI-
COKOK2YeCTBEHHHI NpHEM Ha YJbTPAKOpPOTKHX BosHax Ge3 nomex.
B yem ke OTAHYHE YAaCTOTHOH MOAYJSIIME OT MOLYJALHM aMIJd-
TynBOI?

Ipy amMnuuTyauofi Moryasnuu aMIJMTYAA TOKa BEHICOKOH ya-
CTOTH M3MEHAETCA NO 3aKOHY MOAyJHpylOmuXx KoqaeGannit. Ha-
npuMep, NpH nNepeflaye 3BYKOBHIX KoseOaHHH 3ByKOBBIE€ BOJIHBI,
pajaoliie Ha MHEKpodOH, H3MEHSHOT aMIAETYny KoJgeGanui,
u3jJyyaeMbiX palHonepefaTyHKoM, mnpuyeM uyem Oosblue cHAa
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3ByKa nepesl MUKPOGIONOM, TeM CHJbHee H3MEeHseTcs aMIUHTYIa
KoneGanuil BLICOKOJi 4acTOTH. AMIUmMTYHA KOJeGaHui BHICOKOH
YaCTOTHl OCTAaeTCs NMOCTOSHHON TOJNLKO TOrna, Korma Mukpoton
He BOCNPHHHMAeT HHKaKux 3ByKoB (dur. 1).

Ipr yactotHol MomynsAuuM aMmuuTyna koneGaHuii BLICOKOM
4aCTOTL OCTAeTCst BCe BPEMs HEH3MEHHOM, a mon JeHCTBHeM 3BYKa,
BOCNIPHHHMAEeMOTO MHKpPOQOHOM, H3MeHsieTCsl YacTOTa M3Jyua-
eMBIX TiepenaryMkoM kKosefGanuil. Hactora u3nyusaeMmux koneba-
HHIl OCTaeTcs NOCTONAHHON TONBKO TOrja, Korga MHKpodon He
BoCcnpHHHMaeT 3DYKoB. HauGosblliee OTKJIOHEHHe — BLICOKO#H
YacTOTH OT CBOeH CpelHeH BEJHYMHEI NpH YAaCTOTHOH MOLYJISLIMH
HasuviraeTca aepuanuell vactothl. IIpu mepenaye rpoMKHX 3BYKOB
nesHauHs nonydaercss Gonbiuofl, npH chaabeix 3ByKax J[eBHALHSA
ToXe okasmBaercs cyaboit. Ilpuw npaBunbHOii paborte nepenart-
YHKa JeFHalHs 4acTOTHl AOJXHa OHITh NPSAMC MNPONOPIHOHAJbHE
AMITINTYAE MORYJHPYIOMHX KoJieGaHui.

Bricora 3pyka npn 4acToTHON MOIYJSIMH oflpefensict 1acToTy
KayaHHii BBLICOKOH YacTUTH TepemaTydka: uyeM Bbille Tepesa-
paeMas 3BYKOBasi 4aCTOTa, TEM yalxe Kayaercs YacToTa fiepenar-
YyHKa OKOJO cpepHell yactotsl. Ilpn yacroTHoll MoAyAsLlHH MOJIO-
Ca fpONyCKaeMbiX NepefaTyHKOM M fIPHEMHHKOM BBICOKHX 4acTO1
He HMceT Toi NpsMOil 3aBHCHMOCTH OT JHANAa3oHa nepelaBaeMbix
3BYKOBHIX YaCTOT, KOTOpasi CyUlecTByeT NMpH aMIJAHTYAHOI MOLy-
JISAILLHH.

Ilupuna nosocsl mponycKanHa 3aBUCHT OT Hauboabweld ne-
BHALIMM 4aCTOTH, KOTOpas B NepelaTyMKaxX H [PHEMHHKaxX pas-
Horo Has3HayeHusi Gepercs pasnnuHol. Pasanyaror npokonosioc-
HYI0O YacTOTHYI0O MOAYJSILMIO M Y3KomoJocHylo, B panmnopeiua-
TENLHREIX YCTPOIICTBAaX IMPHMEHSIETCS IWHPOKOIONOCHAas CHCTEMa
MomyJsnuu ¢ HauGonbiuel peppanHed WacTOTH NPH TNeperaue
caMbiX FPOMKHX 33YKOB B =75 key. B croennanpHLiX paguocTas-
LHAX MpUMEHAETCH Y3KONOJOCHAasA CHCTEMAa MOAYJSALHH ¢ HaHGOMb-
weit gesnamiedl yacrota or 4-2 nc 415 key.

B uem pa3ssnyie 3THX CHCTEM?

OCHOBHLIM HOCTOIHCTBOM YACTOTHOH MOAYJIALUM ABIAETCH
ocnaGnenne pefictBust momex. llimpoxononcchHas cuctema paer
nan6osee CLICOKOS KayeCTBO NPHEMA NPHM CHJBHLIX CHIMANaX
OTHOCHTENBLHO CJa0LIX mnoMexax. B Tsikenbix yc/OBHMAX mnpueMa,
KOrA2 NpHHKMaeMble curHanbl caabhl, a MOMEXH CHJBHEL, LWHPO-
KOTIOJIOCHAA CHCTEMa He maer HeoOxomuMoro ocnalieHHs TNOMeX.
Takuw ofpaszoM, ILHPOKOMONOCHYIO cucTeMy HaunboJjee BHITOAHO
HCII0Ab30BATb NPH OTHOCHTENBHO JIerKHX YCJOBHsX mpueMa. Ha-
NpOTHB, Y3KOMOJOCHYD MOALYJSKIO HauGosee BHIMDAHO HCOJb-
30BaTh NPH TAAEbBIX YCNOBMAX INpHEMa, KOrga MNpPHHHLiACMBIC
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curtagabl cyabel, a NOMeXH CHNbHLL, B 3THX yCaoBHSIX y3Kononoc-
Haf CHCTeMa CHJIbHee oCJabjseT HeHCTBHE MOMEX, 4YeM LIHPOKO-
NoJIOCHAs, 3aTO Y3KOMNOJOCHAst CHCTeMa XyxKe paboraer npH 6onee
651aronpUsTHEIX YCJOBHSX NpHeMa, KOrja OHa MeHblle ochabnsier
NMOMeXH, 4eM IHpoKonoJiocHas cHctema. [lo sTum npuynHam B
palHOBellaH’Y, TAe OCYLIECTBJISIETCH MPHEM CMJIbHBIX CHTHAJOB
MOLUHBIX TIepeJaTYHKOB, MPHMEHSIOT LHPOKONONOCHYIO MOAYyJs-
LHI0, 3 B MaJOMOUIHLIX JIOGUTENLCKHX HJIH CNYKeOHLIX CBS3HBIX
padHOCTAHIUAX HMCMOJB3YeTCss Y3KOMONOCHast MOJIYJSLHSA.

Kpome TOro, npu WHPOKOMOJNOCHOH MORYJSILMH OpEXbSIBIS-
1orct  6oNee Hu3kHe TpeGoBaHMA K CTaGUIBHOCTH reTepOAHHA
NpUeMHHKA H K TOYHOCTH HACTpPOFKM KOHTYpOB, 4TO obGneruaet
BHINOJIHEHWE H HallaxKhBaHue NpHeMHMKa. [lpn  y3KonoJocHOR
MOLYJAAUHH YXOJ 4YacTOTH FeTepPOAMHA 3HAuYUTeNBHO GoJblie
CKa3hiBaeTcsl Ha KauyecTBe MNpHeMa, YeM MpH LIHPOKONONOCHO,
HNOITOMY NPHEMHHK Y3KOMOJOCHOH CHCTEMbl OOJXKeH HMeTb H0-
NONHHTEJbHOEe YCTPOHCTBO ISl MNOANEpKaHHS MOCTOAHCTBA ua-
CTOTHl TeTEPONMIIA WJIH JOMOJHHTENbHYIO PYYKY AJi MOACTPOHKH
rerepoauHa B npouecce pabotrbl. To 06cToATENBCTBO, 4TO IpH
IWIHPOKOMNONOCHOH CHCTeMe KaxJas pajHoBelLlaTe/bHAs CTaHOHs
3aHHMaeT «MHOFO MecTa» (Ha OaHy BellaTeJLHYK CTaHUHMIO ¢
YaCTOTHOH MoayJsuueH OTBOAMTCH KaHaj wHpHHoit 200 key),
noka elile He siBJifercs CTpaliHbIM. [lepenauu ¢ 9acTomHOl MoO-
dynsuuell BeLyTCS Ha VJLTPAKOPOTKHX BOJHAX, a Ha 9THX BOJ-
Hax 4ncJ0 CcTaHuuH, paGotawowux 6e3 B3aHMHBHIX IOMeEX,
MOXKeT ObITb 3HAYHTEJbHO OGoJblle, 4YeM B JHana3oHe KO-
POTKHX H CPelHHX BOJH. YUYHMTBHIBasi, KpOMe TOrO, 4YTO JAeHCTBHC
YKB panunoctanuufi orpaHH4eHO PajHyCcOM B HECKOJIBKO AECSTKOB
KHJIOMETPOB, MOXHO CYHTaTbh, yTo obwmee yucan YKB cranuui,
paboraomux Ges nomex APyr Apyry, MoxeT GbiTb OueHb O00Jib-
WHM, La)Xe eCJH KaxIas H3 HHX 3aHHMaeT LIHPOKYIO NOJIOCY
4acToT.

KakHe ke npeumyulecTBa HaeT mpUMeHeHHe 4YacTOTHOH MO-
Ly nsum?

Bo-nepBLiX, B 3TO rnaBHOe, MPHMEHEHHE YACTOTHOH MOLYNS-
OUH [O3BOJAET MOYTH INOJHOCTBIO H3GABHTBCA OT HelCTBHS NO-
MeX mpd npueMe. MoulHoCTh IIYMOB Ha BLIXOLE NPHEMHHKA ya-
CTOTHOH MOJAYJIHIMH MOJy4aeTcsl B COTHH pa3 M~Hblle MOLIHOCTH
WIyMOB Ha BHIXOJA€ NPHEMHHKA aMIIMTYAHOH MoaynsiuMu. Bparo-
Aaps 3TOMY CTajO BO3MOXKHBIM NepelaBaTh WIHPOKHH JHAnasoH
3BYKOBBIX YaCTOT W OCYLIECTBJSITb NOAJHHHO XYLOXKECTBEHHO®
panuoselllaHue.

Bo-BTOphbiX, TeNeonHbie NepefaTuHKd ¢ aMIHTYAHOH Mony-
Jsigucii moYTH Bce BpeMs paGoTalOT € MOWHOCTLIO, 3HAYHTEJBHO
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MeHblllell, geM npelenbHas MOLIHOCTL NepeflaTyHKa, TaK Kak
AMINHTYAA KoOJeOaHu# BBICOKOji YAaCTOTH BO BpeMsi MOMYJIRLHY
MeHbLle MaKCHManbLHOH amnnurymd. [lpu wacrornoft Momynsinuu
Nepeaaryuk MOXKeT paboTarb BCe BpPeMs € MAKCHMAJBHGH MOLL-
HOCTbIO, TAK KAaK aMIJIHTYHIa ero KoJeQaHuil nMoCTosHHa. 31O NO-
3BOJISPT FIPH OMHHX M TEX e JaMnax H HCTOYHHKAX MHTanus
nepeflaTyiKoB NOJYYaTh [pH YaCTOTHOH  MOmyJsiMH  6OJLUIYIO
JaJbHUCTb CBSI3H, YeM NpH NPHMEHEHHH aMNJHTYAHOH MOMYJIAUIH.
[lpH ONMHAKOBBIX PacCTOFHHAX CBSI3H HEOGXOMHMAasi MOLIHOCTB
NlepenaTyHKa ¢ Y4acTOTHOR MOAyJsiuHeil MoXeT OblTh 3HAYHTEJLHO
MeHble, YCM MOLIHOCTb NepelaTyHKa ¢ aMIJIMTYIOHOH MOmyJs-
uueil. IlockonbKy nepenaya LIHPOKOBELIAHHS C YacCTOTHOH MOAy-
JsillHeR BeNleTCH HAa YNbTPAKOPOTKHX BOJIHAX, K OPEHMYLIECTRaM,
CO3/laBaeMLIM YacTOTHOH MOAyJsiiHeli, no06aBISIIOTCA NpeHMYy-
wectBa cpA3u Ha YKB: Manoe snusmue atMochepHbiX NoMex H
atMocepHLEIX YC/IOBHH Ha NpHeM, OTCYTCTBHe 3aMHPAHHH TNpH-
eMa, BO3MOXHOCTb paGoThl 6OJLIIOro yHcna craHuuil 0e3 m3amu-
HbIX MOMEX, BO3MOKHOCTh BLINOMNCHHA I(H(PEKTUBHBIX AUTEHILIX
VCTPOIICTB, MPOCTOTA H MaJiblie pa3Mephbl JeTanell annaparypsl

To, uto cunraercss OCGBLIYHO HENOCTATKOM YJBTPAKOPOTKNX
BOJIH — OFpaHHYEHHLI  pajAHyc AeHCTBHS palHOCTAHIIHH, B
nNeficCTBHTeNBHOCTH BO MHOTHX CJyyasix sIBJsIETCs NpeHMyullecT-
BoM. baaromaps orparnyeHHOMy pazHycy fAeHCTBHR MECTHOE
BelllaHHe HA YJbTPAKOPOTKHX BOJHAX BO3MOXHO 6e3 MOMeX <0
CTOPOHBl APYrHX CTAHIHH [daxe NPH CPABHUTENBHO HeGOJLLIGH
MOWHOCTH nepenatunka. Orpanuyennsli paguyc neficTBHs panro-
CTaHUMi B HEKOTOPHIX CJyyasix SIBJACTCS JKeJaTeJhbHLIM TaKike
I cnyeOuol H onepaTHBHONH CBS3H,

JanbuocTe ¢BA3# W panuoBellanns Ha YKB moxer GuiTh no-
BblIIEHA BO MHOr0 pa3 NPHMeHEHHEM PeTPAHCJSIHOHHLIX CTAHIHEL
[pu 370l cucteme nepenaun Ha YKB Moryr Becrucr Ha MHOrie
COTHH KHJIOMETDOB.

YacToTHas MOLYJSINA HALLJIA TPHMEHENHE HE TOJBKO JJA pa-
[OWOBELIATeNbHOH Nepellayd 3BYKOBLIX NPOFPaMM H 3BYKOBOTO
COMpPOBOXNEHHST TEJEBHAEHHd, HO ¥ [N CJyXeGHOH CBA3H Ha
yJbTPAKOPOTKHX BOJHAaX. B nnanasoHe KOPOTKHX BOJIH INPHMeHe-
HHE YACTOTHOH MORYJAIMH IJd lleJlelt CBSI3H Takme BO3MOKHO,
HO pamuHoOBellaTes-HVIO Mepefayy ¢ 4YaCTOTHOH wMmonynsmdell Ha
KOPOTKMX BOJIHAX BECTH 3aTPYMHHTENBHO. ITOMY Mellaer To,
YTO 3aMHUpaHHs NpHeMa Ha KOPOTKHX BOJHAX O] Pa3HHIX YacTOT
OKa3LIBAIOTCH PA3JIHUHBIMH, 4 3TO NPHBOAHT K CHJIBHBIM HCKane-
HHAIM NpH mpHeMe 4YacToTHON Moaynanud. B psme cayxkebubix
ycTpoficts, B Tejlerpade, GyKponeyaTaiolllMX anmnaparax, B 1cpe-
Baye HEMOABHIKHBIX U300pax<eHuii M T. M. YaCTOTHAsT MOJY.slHS



TaKXe HaXOmWT NphMeneHne. B 3Tofl ofnacth, kak m B neasy:
psle APYrMX BONPOCOB TEOPHH M IPHMEHEHHS YacTOTHON MOAy-
asunH, Goasiast pa6ora npoAenana cneunanuncramp CCCP.

OCOBEHHOCTH ¥YJIbTPAKOPOTKHUX BOJIH

OcHoBHOE NpPHMEHEHHe YaCTOTHas MOAYJAUHA Haliia MpH [e-
peraye Ha YJLTPAKOPOTKHX BOJIHAX.

Y.nbrpaxoponme BOJIHH OOGNaNaloT LeaLM  PAAOM 0coBeH-
HOCTeH H IPEHMYILECTB AJA pagHOCBA3H.

B uem e 3akJOYalOTCS 3TH OCOGEHHOCTH M MPEeHMYMECTBa?

JlnuuHbie W cpennne BONHBI 06JafaloT cnOCOGHOCTLIO OrubaTh
TIOBEPXHOCTb 3€MHOrO 1lapa, H MO3TOMY CBA3b Ha 3THX BOJHAX
MOYKeT BECTHMChb HAa MHOIHE COTHH W THICSluH KHnomerpon. Ho sto
BO3MOMKHO TOJBKO B TOM CJydae, €CIH MOHIHOCTb NepenaTyHka
oueHb BeJHKa. Ha ANHHHLIX BONHAX MoMeXH, BO3HHKAWOLIHE 32
THICAYH KHJIOMETPOB, NPHXOAAT B MeCTO NpHeMa H JAeJaloT HHOr-
La npueM HeBo3MoxHbIM. CJUIIEMOCTL HAa 3THX BOJHAX 3aBHCHT
OT BpPEMEHH I'01a ¥ BPEMEHH CYTOK.

KopoTtkue BOJHE 06JafaloT MeHblilell CnocoGHOCTbI0 oTHOATh
3€MHYIO NOBEPXHOCTb, HO 3aTO 3TH BOJIHBI OTPAXAIOTCH OT BEpX-
HHX NMPOBORALIMX cJ0eB aTtMocdepsl M BO3BPALLAIOTCSI HA 3€MJIO
Ha 6OJIbLIOM pAaccTOSTHHH OT MecTa nepenaun. Ha KopoTkmx BOJI-
Hax BO3MOXKHa Oonbluasl AaJblioCTh CBfI3H, AaXKE€ [PH OYEHb Ma-
JIBIX MOLIHOCTSIX mepenatyukoB. Ho ¢Bsi3h ma KOpPOTKHX BOJHAX
HeycToifynpa. Ha 3THX BOJIHax CHJLHO CKasLIBalOTCS 3aMHPaHuA
npieMa (dhexuHrH), KpOMe TOr0, Ha HEKOTOPBIX PACCTORHHAX OT
fIepefaTyHka CABILIHMOCTD Heye3aeT, Ha Gosee nanekux paccros-
HHSX CJABILIUMOCTL MOSABAAETCA BHOBb. lIpHeM Ha KOPOTKHX
BOJIHAX CWILHO 3aBHCHT OT BpeMenu roga H cytok. [lomexu npm
Np¥eMe Ha 3THX BOJIHAX TOXKe 32LIEeTV0 MellaloT NpHeMy, XOTsl H
chabee, 4eM HA AJHHHBIX © GPelHHX BOJIHAX.

YibTpakopoTKHE BOJHBEI c1a6o Ori6ainT 3eMHYI0 NOBEPXHOCTD
H He OTPaxamTCH OT BEPXHHX CACGCB aTMOC)eph, OHH KaK Ohbl
NpoGHBAIOT 3TH CJIOH M YXOIAT 33 npchenul 3eMad. JlamwHocTs
pacnpocTpadHeHHs! YJNbTPAKOPOTKIX BOMH JHlUb HEMHOTO MNpEeBbI-
uiaer npenenbl NpsIMOR BHANMOCTH. M3 4nCTO reomevpuyecKHx co-
obpaKeHHH, YUYHTbIBAY BEJMHUYHHY pajilyca 3eMHOrO Inapa, rfpe-
NeAbHYI0 JalbHOCTh cBsisk Ha YKB onpeacasioT no ¢opmyane:

1=355 (V' b,V ko)
rne  [—nanbBOCTHL CBfI3SH B KIJIOMETD2X;
iy 4 fi;—PBHCOTH DOXBCMA &HTENH NCPCAATYHKA K NPUEMHHKa
B Merpax (dur. 2),
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3a ppeaenamy 310i1 ZaNbHOCTH CABIUHAMOCTL GHICTPO yOBIBaeT.

Hs npuBesenicli dopmynu caeqyer, UYTO [ NOJYYeHHsA
nancHefi cBA3sn Ha YKB auTeHHH nepefaturka W NpHeMHHKA
HY)XHO TNOAHHMAThb BO3MOXHO Bblle, [Ipy noabeMe panmocraH-
1M H2 HeCKOAbKO KHJIOMEeTpOoB Haj 3eMJeil Ha CaMofeTax yiaBa-
JIOCL BeCTH CBfi3H Ha HeCKOJNLKO coTeH Kuaomerpob. Ho naxke
€C/IH pacCTOIHHC NMPHEMHHKA OT MepefaTuyHKa 3HAYMTEJIEHO MeHb-
1ite NpeAeNbHOro, BHITOAHO NOAFHMATL aHTEHHL KAK MOXHO BhLILIE.
CoBerckuM yyenbiM akanemMkom B. A. BeesenckuM Gblia Hafi-
nexa ¢opMyJaa, U3 KOTOPofi ClelyeT, YTO HAMPSKEHHOCTL NOJA B

dur. 2. MNpeacabHas KaabHOCTH CBH3M Ha YKB.

TOYKE NpHEeMa MNPAMO NPONOPIIHOHANBHA BLICOTAM MOombeMa Hal
MOBEPXHOCTLIO 3€MJIH nepenaioiiefi H NpHeMHON AHTEHH.

He ortpaxasce ot BepxHmx cyoeB aTtmocdephl, YJbTPaKopoT-
KHe BOJHLI XOPOLIO OTpaXaloTCA OT MOBEPXHOCTH 3eMJIH, H OT pas-
JiY9HbBIX npeaiMeToB Ha 3eMae. IIpH 3TOM oTparkeHible BOJIHHI,
CKJIAMBIBAACH ¢ NPAMBIMH BOJNHAMH, HHOI'ZA YCHJHBAIOT, a HHOTa
H ocnalbasioT npueM. ITUM OGbACHAETCA TO OGCTOATENECTBO, 4TO
LIHOTa Cnjla ppueMa pe3KCc H3MEHSIeTCsl NPH NepeMCILCHHH NplleM-
HOIl aHTeHHB! BCcEro Ha HeCKOJLKO MeTpoB, OcofeHHo 3TH H3Me-
HEHHSi CHJbI npHeMa HaOJMI0Nal0TCs B ropojax, rie OTparkeHus
yABTPAKOPOTKHX BOJH OT JOMOB H APYIHX COOpPYXKE€HHII CO3Jal0T
Pe3Ko MeHAIOUIMSCH YCJIOBHSA npHeMa B pa3fWuHBEIX Toukax. Ilpak-
THYECKH, YTOOBI MOJVYHTh HAUNYULIHE PE3YJIbTaThl, HYXIO Monpo-
6oBaTh YCTAHOBHTH AHTEHHY B pas3JIHYHbIX MECTaX H OTHICKaTh
NYYYI0 TOYKy MpHeMma.

Y NETPaKOPOTKHE BOJHBI CHJIBHO MOTJIOMIAIOTCA PA3JMHYHBIMH
npeaMeramMH Ha 3emJne. IlepeBbs, a0Ma, B OCOGEHHOCTH XENe30-
6eTOHHblE, PA3JIHYHbIE CTPOHTENBHEIE COOPY’KEHHSi — BCEe 39TO B
CHNBLHON CTEneHn MOrJoLIAeT Y/ALTPaKoOpoTKHe BoJiHbl. UToGbI
YMEHBIIMTE MOTEPH HA MOrJOLIEIIHE ONSAThb-TAKH BLITOAHO MOMe-
LiaTe dAHTeHHY KakK MOMHO Bhlllle.

Armocdepunie nomexu H cocTofinme aTtMocdepw Ha MpueM
VKB Bausitor mago. OrpanuyenHbifi pannyc aeficTBUS NpHEMHHKOB
VKB genaer Bausuie aTtMocQepHbIX IoMex OCOGEHHO Hc3aMer-
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ttiM, Ha VKB cka3uBaloTes NMoMexH OT aBTOMAwWH, Tposneii-
6yCOR, 3/IEKTPOCBAPKH H T. I, HO MPHMEHEHHeM YacTOTHOK Mondy-
JSLAH B STH MOMeXH MOYTH MOJHOCTBIO YHHYTOXKAIOTCS.

He mewator npuemy vz YKB wu npyrue pannocranumu. Ha
yJbTPAaKOPOTKHX BOJHAX Naxke B ONHOM paiioHe Mo:ceT paboTrarth
Goncilloe KOJHYECTBO CTavuui Oe3 B3auMHbIX nomex. Ecau, Ha-
npuMep, Kaxao# nepellaiolued PaamOCTaHLUMM NAaTh YacTOTy, OT-
JHUHYIO OT APYrofi Ha 19 xey, 10 B pa3jMYHbBIX IHana30HAX MOTAO
6ul paotath, He Mellaf JpVrK OPYTY Ha BOJHAX:

10000—1000 » . . .. ... ..... 14 panvocrangui
1000— 100 4 . ... . ..... 112 .
100— 104 ..... . ..... 142 .
10— La oo .. ... . . .14210 .

Jlna memiaresibHoOft pamMOCTAHNIHA C YacTOTHOH MonynsuHed
OTBOASITCS MoONoOCH! wHpnHoh He B 19 key, a B 200 xey, vo u npH
3TOM, ecjH Obi naie Bcch Auanason ot 10 po 1| m 3amumani
TOJLKO MepeNaTyHkH YacTOTHON MOAYNALMM C MIHPOKOI mMosocoii,
TO B 3TOM AManasoHe morso Gni pabotath

IMHRL‘—/MHH 3'108’_‘3'107
0108 200-18 1350 nepenatunkon.

[Nockoabky panmnyc nmeficTeusi nepesaluvkop YKB orpanuuen
NeCATKAMH KHJOMETPOB, NpakTHyeckH MoxKHO mo ecemy Coper-
ckomy CoOW03y YCTaHOBHTH OrpoMHOe 4HC/10 nNepenatunkoB YKB
 ony He GYAYT CO313EaTh B3aHMHUIX NOMex MpH MpHeMe.

Ha KopoTkux, 8 B OCUGSHHOCTH CpefHuX ¥ HAHHHLIX BOJIHAX
potnonHeHe 3¢ GeKTHBHEIX AHTEHH CJOXKHO, TAK KAK 3TH aHTEHHBbI
nosxubl OuiTe Gosbuinx pasvepos. OcOGEHHO CJIOXKHO HA KOPOT-
KHX, CPEAHHX H [/JMHHBIX BOJHAX CO3JaHHe AHTEHH HaNpaBJeH-
HOrO JeHCTBHA.

Ha ynbTpakOpOTKHMX BOJHAX BOIMOXKHO BHIIOJHHTL MPOCTHIE
aHTeHHH HeCOJbIIOIG pasmepa M ofJjafaioliBe BLICOKHM K. N.+I.
CpaBHMTEJIbHO HECJIOKHO CO31aTh W AHTEHHbl HAnpaBJIEeHHOro
ncicreua. [lpaBna, k anTeHHRIM ycrpoiictBam Ha YKB npeanss-
JaseTca pAn ocobennblX TpeSosanuil, HanpliMep NPOBOL, COEAHHSIO-
winii MPUEMHHMK HJM Mepela'uyvk ¢ AHTEHHOM, NoJkeH ObiTh no
BO3MOXKHOCTH KOPOTKMM # HPUXOANWTH B HCKOTOPOM OTAaNEHNH
cT cten. [lposon sTOT Romken Obiib NO BO3MtoxuocTH Ge3 u3ru-
60B, a Te H3THOW, KOTOpble HeOOXONHMBI, AOJKHH OLITH BHINOJN-
HeHbl ¢ GOJBLWHM PaNHYCOM KDPHBH3HLL
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Ias mepenaun n npuema YKB HauGonee sdexTuBHBl FOpH-
30HTaJbHHe aHTeHHb. OHH NAI0T NpH npHeMe GOJbllyio BENHUHHY
TI0JIE3HOTO CHTHaJa, a NOMEXH NPH 3TOM CKa3biBAaIOTCS MEHbILe.

Xopoline  pe3ysibTarbl  JaeT  [OPH3OHTAJbHbIH  CHMMeT-
pHUHBIG 110:1yBOJIHOBOH AunoJpb (¢ur. 3). Ero MOXHO BHIIOJHATD
U3 TOJCTHIX MCAMBIX NPOBOJOB, a enle JIYYllE — H3 MeTHOH HJH
aJloMHHEEBOM TPYOki AnameipeM okoJdio 20 ma. Kamael Jyu

! I @ur. 3. CuMMeT HYHLIA
| JHII0db € PoQACKTOPOM.

AOJXeR ObTh MJIMHOH B ueTBePTL BOJHBL li3Qaupomanublie npo-
BOHA, MAYLLHE OT Jydel, CKPyYHBAlOTCH Mexny cobofi u Iojeo-
JIATCSl K NPHEMHHKY.

Ora aHTeHHa obJjajaeT HanpaBJeHHbIM neiictBheM. [lonHsATas
BHICOKO Hajl 3evJell, aHTedHa J0JyKHa OHThL pacnoJioXeHa TakHM
o6pasom, ytoGbl HanpaBjeHue Jydell GblJIO NEPHEHIUKYASAPHO K
HanpageJieHulo Ha nepejaTyuk.

HanpaBneHHoe pnefictBHe aHTeHn MO3BOJIAET HOBLICHTH Halfb-
HOCTb H CHJIYy NpHeMa M CHH3HTbL BJUsiHHE IOMeX. 3HauMTeJLHO
60sblllyl0  HANpaBJIEHHOCTh MOJKHO JOCTHTHYTH, IPUMEHAs OTpa-
xarenp-pedpriektop. PacrnonoxuB 3a nunosieM Ha pPacCTORHUH
YeTBepTH JJIHHB BOJIbI PEACKTOp — NPOBOA HAH MeTaJJjHue-
CKYI0 TPYOKYy TOIl K6 JAJIHMHbI, YTO H JHIOJb, Mbl IOJIYUHM YCHJICHHe
fpueMa co CTOPOHBI MHMOJS H ocnablieRue ero co CTOpOHbl ped-
Jekrtopa. Peduektop sBasiercs Kak 65 3epKajioM 115 P alHOBOJIH Y
MOSTOMY CHTHAJI, MPHXOASILHE CO CTOPOHBI AKNOVIsA, OTPa3uBIIHCD
OoT peieKTCpa, NONafseT Ha AMNOJbL U ycwiuBaer npueM. Cytie-
cTByloT COJIce CJOXHbIC aHTEHHBH, naiolHe eme Gosee pe3ko
HAanpaBJCHHBI NpHeM. DTH aHTeHHbl NO3BOJISIIOT NMOJNY4YUThH GOJb-
LWVIO HBaJAbHOCTL CBA3SH, GoJee FPOMKHA H YHCTBIA NMpPHEM.

12
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Bauanne nomMex npun npuemMe 4aCTOTHOH
MOAYAAHMUHU

Kak ymxe Obio CKa3ano, OCHOBHBHIM MNpPEHMYLIECTBOM
YACTOTHOH MOAYJSILIYM N0 CPABHEHHIO C aMNJINTYAHOR Monyasiuuefi
SIBJISIETCS BO3MOXKHOCTH 3HAYMTEJIBHO CHH3HTH BJHSIHME TOMeX
panuonpreMy. ITa BO3MOXNOCTb BNEpBble Obliia MCCIENOBAHA
coBeTCKHM yueHbIM npodeccopom B. H. CudopopuiM. PaccMorpum
BOMPOC O BJSIKHM NOMEX Ha nMpueM YacTCTIOH MOAYJSIUMH.

lNepenauya u mpueM peun ¥ My3blkH N0 MeTOJy HYacTOTHOH
MOAYJSILMM BedyTCSl HA YJNbTPAKOPOTKMX BoJHax. Ha stux Boa-
Hax aTMochepHble OMeXH NMOYTH He cKasbiBaioTcsl. He ckaswbipa-
I07TCSl HA 3THX BOJHAX H 3aMUpaHusl NpHEMa, TaK YTO KOraa pedb
HAET O TOMexaX NpH NpHeMe YacTOTHOH MOAYJSAUHM, B CCHOBHOM
NPHXOAHTCH  CUHTATHCSI ¢ NOMeXaMd  HHAYCTPHAJBHOrO  HPOMC-
XOXJeHHUA: C NIOMEXaMH OT 3JIEKTPOYCTAHOBOK, OT 9JICKTPHUECKOro
TPAHCNOPTA, OT CHUCTEM 3JIEKTPO3aXKUraHHWA B aBTOMalUMHAX, OT
GbITOBHX NpUOOPOB — 3BOHKOB, MOTOPYMKOB LUBEHHbIX MAIIMH
M T. I, a TaKXKe C LIYMaMy, BO3HUKAIOILUMH B CAMOM NpHeMHHKe
¥3-32 HaJHYus LIYMOBBIX TOKOB B CONPOTHBJIEHHAX, KOHTYpax
¥ B JIAMNax,—C TaK Ha3blBA€MbIMH BHYTPUNPUEMHBIMH LIYMaMH.

CkiafpiBasicb € BhCCGKOMACTOTHLIME KOJEGAHNSIMH TOJIE3HOIO
CHTHaJa, NOMEXH CO3[al0T H3MEHEeHHE AMNJUTYNbl M H3MEeHeHHe
YaCTOTHI NMPHXOASILEr0 BHICOKOYACTOTHOTO CHMrHaja.

Ecyn npueMHHK BOCIPHHUMAET TOJIbKO AMIJIMTYAHYI0 MOZY-
JSILHI0, TO YaCTOTHble N3MEHEHMsl CHrHajia NoMeXxoil He CKa3biBa-
I0T€s1 BpeNHO HA NpUeMe, HO aMNJMTYIHble H3MEHEHHWS] CHrHAJA,
co3naliHble NoMexolt, 06ycHaBANBAIOT lUYM HA BbIXOAe NMPHEMHHKA.
DTH M3MeHEHHA aMNJMTYIbBl NOJAYYAOTCH YacTto ropasfo Gosee
CHUJIBHBIME, YeM MNoJe3Hble HIMEHCHIA aMILIUTYAbl, cO3JaBaeMble
nepenaTyliKoM NpH aMnauTynHoil MonynsiuMu. [lostomMy mym Ha
BbiXOJle NpHEMHMKA AMIJIMTYOHOH MONYJSIUMH  OKA3bIBAETCS
OYCHb TIPOMKHMM NO CPaBHEHMIO C NOJIE3HBIMM NPHHUMAEMbIMY
3BYKaMH,

Ho Hacrosiero BpeMeHH He CO3aHO cOCOGOB, NO3BOJISOLLHX
NOCTAaTOUHO HANEXHO B CaMOM NpHeMHHKe aMIuTyaHo#t Mony-
JALHMKA u30aBUTbCsT OT 3THX noMeX. Bcepo3MoskHble CHCTeMLI
AMIUIMTY IHbIX OrpaHMuMTesiel ¥ NONABHTEJCH noMeX aajeko He
NOJIIOCTLIO YCTPaHAIOT LIYMbI ¥, KpoMe TOTO, NPHBOAAT K HCKa-
JKEHHIO CaMOoro MnoJe3HOro CHrHanja,

AMIUTYIHBET OrpaHHYHTENL «OTpPAaHHYHBAaET» NPHHUMAaeMble
Kone6GaHid Mo aMOJHTyde, Ol Kak Obl cpe3aetT 7€ M3MEHEHHs
AMIUTHTYAbl CHWFHajia, KoTopule cospaiorcd nomexoil.  Oamako,
NpH 310M NPOHCXOAMT TaKXKe cpe3anue TeX NnoJeslblx H3MeHeHUl
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aMnAMTyIb KoacOamui, Kotopbie COYCJAOBNEHb aMIUIHTYAHOR MO-
AVJANKeH, YTO MPHBOLMT K CHJBHHIM HcKaxemnam npueMa. Ecaw
}C YPOBEHb OTpaHMyeHHsl CcHeJNaTp TakHM, uyToGH MoJie3Had
aMIINTYyAHAS MOAYJALUSA He HCKaXKajaach WM HCKaxKaJach cnabo,
TO OrpaHHyeHHe MOoMeX He IacT 3aMeTHLIX Pe3yNbTaToB.

[NpreMuyKy 4aCTOTHOH MOLYJSLHH HC BOCOPHHHMAIO T BPEAHBIX
BO3AEHCTBHA NOMEX ila aMOJHTYIy CcHrHana, ITO JOCTHTaeTcHd
TeM, YTO B CNCHIANBHOM Kacxkaje NpPHEMHHKa — B OTPaHHUH-
Tede — BLICOKOYACTOTHLIE KOoNefaHua CHrHajla orpaHHuHBalOTCA
o aMIJIUTYZe, TaK YTO BCe BpPEnHble H3MEHEHHST aMIJIUTYABl UX
CpPe3aloTCst W Ha JeTeKTOD YaCTOTHOH MOAYJALHH NOCTYNAaoT
KoJe6anpst ¢ HeHM3MEHHCH aMIUIUTYA0H.

IToCKOUTbKY CrpaHUyeHHe aMIUIMTYAL! He BbI3bIBACT HCKaXe-
HUll YacTOTHCH MORYJNALMM, ry6KMHa OTpaHHyeHHd NPu 3TOM MO-
XeT ObITL cOesapa JoGoil. Jaxe ecqn aMmiaMTyZa KoJeGaHui
yMeHbLIAeTCs1 B HECKOJNIBKO pa3, To M TOrAa HHKAaKHUX HCKa:Kebui
nepeflauxd He BO3HHKAeT. TakuM o6pasom, mapasuMTHash aMNJAHTYa-
Has MOLYJSUHS CHrHafa, BHI3LIBaeMan AeHCTBHEM NOMeEXH, MOXKeT
6LITL YCTpaHeHa NpH NpHeMc YaCTOTRON MOAVJISIIMY TIOUTH NOJ-
Hocthlo. [lobToMy BiMsiMHe noMex Npu npueMe 4YacTOTHOH MoOny-
JAIKY CO3MAEeTCH TONLKO TEMH H3MEHEHUSIMH YacTOThl CHCHANa,
KOTOpble BO3HHKAIOT NpH BO3AEHCTBUH NOMeXH. IDTH H3MeHEHHSA
YacTOTH! CHUTHaJja, co3faBaeMble MoMeXoH, OynyT BOCIDHHUMATDL-
Cs1 NPUEMHHUKCM YaCTOTHOH MOAYJASIIMH B BHIe WYMOE M TPECKOB.
Qnuako, wWyMsl 3Ty MOrYT OHITE CHEJIaHh! 1opasfio MeHec 3aMeT-
HBIMH, HeM LIVMbLI, BO3HMKaoUlZe HAa BHIXOHE NPHEMHHKA aMIJIH-
TYZHOI MORYJALMM.

Jeno B TOM, 4ro YaCTOTHAR MOAVJSUYS NDHHUMAEMBIX KOJIE-
Ganuil, cosnapaeMas [OMEXOH, CKa3blpaeTesi Topasfio GoJiee cia-
6c#l, ueM noOJe3Hass Y&CTOTHasi MOLYJASIUHA, CO3[aBaeMad y 3THX
KoneGanuil nepenatunkoM. ITOYTOMY TPOMKOCTL JUYMOB Ha BhIXO4e
DpHEeMHHKa YacTCTHOH MONYJALHN OKa3blBAaeTCs ropasio ciabee
IPOMKOCTH [OJE3HBIX [CPENABACMBIX 3BYKOB.

Kpome 10r0o, 0cO6EHHOCTL YACTOTHON MOOYJSAUMU TDHHAMAE-
MbIX KoJieGaunit noMexoli COCTOMT B TOM, YTO MATEHCHBHCCTHL 3TOM
MOAYASILHY OKA3LIBZeTCsl NpPSINO NPONOPUHOHANBHON YacToTe CJIbI-
UIMMOTO Ha BBIXOJe NpUemMHHKA yMa. B pesyasraTe 310TrO rpoM-
KOCTh 1IYyMa Ha BHXOAG LPHEMHHKA BO3DACTAET C €ro YacToToH,
TaK YTO HH3LIHE 4acTOTH IUyMa, Haubcjee XCPOLIO BOCMDHHHMAae-
Mbleé HeJJOBEUECKHM CJIYXOM, OXa3biBAIOTCA CaMhiMH CJ1aObIMIL

B npueMHUK2X aMOJATYRHOH MOAVJSUIMH TAKOA 3aBHCHMOCTH
HEeT B TaM BCe CNbIUKMble LIYMBI UMEIOT OAHHAKOBYIO HHTEHCHB-
HOCTb, HE3ABHCHMMO OT HX YacTOThI.
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Ha rpaduke ¢ur. 4 crextp wyMoB na BbIXOA2 MNPUEMHUKE
AMNAWTYAHOR MOAYJANOMHM HMEeT BHI 3aLTPHXOBAHAOIO RDAMO-
YrodbpHHKa, TAK Kak IDYMbl HMEIOT OfUIH2KoBbIE aMIUMTVAS B 06-
NacTH Bcex 3BYKOBHIX vactoT. CnexTp ulyvoB npe yacroruof
MOXY/sLMHE HMMEET BHWI TPEYrOJIbHHKa, 60/pluasi 4acTh IJIOLI3AH
KOTOPOTO JIEAHT B 08JacT GoJlee BLICOKMX 4acToT, YeM 4acTOThI,
Tpebylolipecs A8 BOCHPUU3BETEHHS Peult 11 My3LIKH. 2TH 4acTOTh
OTWILTPOBHBAIOTCS CNEUHATLHBIM (HAETPOM HJHM He BOCIPUHI-
MawTea HawpM yxoM. M3 rpadwka BumHo, 4TO LIyMel Ha BblXoge

flpu AM
¢ Mo

§ ‘\0@0 \(“”ﬂ\0 c‘JC‘“g
] W of
3 3*0 [ Dc\‘\ "
T 3 0“0\"
g )i (P
2 A
3 AN 5
E || i
3 A ; SGQ ?J
] O 11 Yacmomm
3 Lenee w06

. : J

maxe ~ah af
I vaCmOoms! CRE3BIOMER PUABIMAOM
JABUCLUMICING HONPAMEHUR wyma 661x082 Cimt walmoms! wyma
npu AM u Y9 npueme
&ur. 4. 3aBHCHMOCTD HAMpSKEHHs I1yMa Ha BHIXORE OT YacTOTH
wyMa nopy AM K UM npueme.
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NpHeMHMKa YacTOTHO MOAYJSIUMH H0OJy4aioTess cnabee NpH
LIMPOKONOJNOCHCH MOAYAANHA, TAK KaK Maolialp TPEYroJbHHKA
ABC wMennlue, ueM mioliaae tpeyrojieHuka AL,C. Takum obpa-
30M, YBeJiMu€HHE AEBHAUME CHUXKAET NOMEXH, XOTA OHO M Tpe-
fyerT pacUIMpEeHHs] MOJOCHI NMPONYCKAHWs NPHEMHHKA.

Eme Gonburero ocaalienuss nMoMexX MOXuQ IOCTHTHYTb, NOJ-
yepKHBas B NepeaTyuKe BRICOKHE 3BYKOBBIC YaCTOTHl M COOTBET-
CTBeHHO ocnalasisi HX B npreMHuKe. [Ipn1 NpaBHABLHOM. HCOJK3O-
BAHMH 3TOTO cnocoba UaCTOTHBIE HCKaxKeHHsi He BO3HHKAIOT, a
BHIMIpHLI B GophGe ¢ NOMeXoil NONYYAETCA OUEHL 3HAUMTEJISHBIM,
TaK KaK TOJaBJICHHe BhICOXUX YacTOT B LiDHEMHMEKEe NAeT 0COGEHHO
Gouibliioe ocaabnenne nomex (¢ur. 5).

Bce ckasaHHOe O TpeyroJbHOM CHEKTpe LIYMOB Ha BbIXOLE
NPREMHKUKA YacTOTHOR MOIVIFLHM COPABEAJJBO TONLKO B TOM
Clyyae, ecjiH aMNJHTYA2 BBICOKOYACTOTHONO CHIHaJlla He MEHblue
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yem B 2 pa3za npepuuaeT peAnuuHy noMexu. Tonbko B 3TOM cay-
yae [oNyuaeTcsi OTPOMHBIHl BbMCPHILI B GopLbe € nouMexofl mpH
WHPOKONONOCHON YACTCTHOH MOAYJSUMU NO CPaBHEHHIO C MOZynf-
uvell amMnautyaHcll. Ecan xe nomexa BeiavKa H NPEBHLUIAET aM-
MANTYIY BLICOKOYaCTOTHOro CHrHana, 1o ¢opma criexrpa IIyMoB
HA BLIXOJE TPUEeMHHKAa OTXCANT OT TPCYrosbHOH (ODMBI U LIHPO-
Kas noaoca NMponyCKaHMsi MPpHeMHHKA B OTHOINEHHH 6ops0bl ¢ no-
MEXaMu CTAHOBHICA TOJbKO EpedHoi. Orciofa cliefnyer BhIBOA:
KOrda MOLIHCCTb NCpefaTyHKa BeNHKA § CHIHAJ MOXET 3Haup-

6e3 ocnalaekun
GEPXHUX YUCTIOM
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(0mHOCUMEnsHBIR BEAUYLUHYI)

Ieey Eixey

Ocnalnenue mouipocmu novex Ka ebixode AMu 4M npuemtios
npu ocnalnenuy EnXHUX Yacmom

®ur. 5. OcaabuaeHue MOLIHOCTH NoMex Ha Bmixone AM u UM
DP:HEMUMKOB lipk OCAal.1eHHH BEePXHHX 4acTOT.

TeAbHO NPEBHICHTL VipOBeHb MOMeX, Lenecoo6pasHo NpAMeHsTh
LKW POKSTIOJIOCHYIO CHICTEMY YACTOTHOH MOAYAsIIHH, KOTOpas npH
3TOM NaeT OYeHb CUJILhHOE ocniabjeHte MOMEXH, HO KOTAA YDPOEEHb
[IOME€X CpPaBHHTENBLHO RHICOK, a 60AbIIas MOLUIOCTb nepenaTuHKa
He MOXXeT GLITH mMpHMeHEHa, uesiecoobpasiee HCnoONb3CBaTh Yy3KO-
MOJMOCHYK CHCTEMY UYE&CTOTHOH MOAYASILMH, KOTOpD4fl NaeT MEHb-
Lee ocnabiaeHle TOMEX, HO coXpaHsieT erc npu OoJiee TxeNnuix
ycnosuax npueMa. B kamaom cayuae cyllecTBYiOT HaMBHITOAHE(-
uMe 3HAYCHES MaKCHMAALHOH AIECHAUHH YACTOThi, GlP 3aBHCAT OT
OTHOWEHHS YpOBHS MOJE3HOr0 CHrHANA N YPOBHS NOMEXU B AaH-
HOH TOYKE mnpuema.

3ameTuniii BLIMIPLIIL B OCNAGNEHEY BJAHAMHA NOMEX NAeT TaK-
¥Ke MpHMeNHeHNe ABYXTAKTHOro YACTOTHOrO ReTeKTOPA-AUCKPAMH-
HATOpa, B KOTCPOM MOMVEXH Pa3NUYNLIX YECTOT YACTHUHO B3aUMHO
KOMMeHCUPYIo1Cs.

[permyuiecTBo 4ACTOTHON MOAYASIUMM AEPEA AMIUIUTYAHON B
cmbicne ocnabneniss moMeXx GCCCEHHO 3aMeTHo NMEM MX CPaBHEHHH
Ha-CJyX, TaK KaK CMEeKTP 3BYKOBBIX YaCTOT WYMOB fAPH YaCTOTHOHR
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MOLYAAMUN HA CPefHMX 3BYKCBHIX QAaCTOTaX, fHe YYBCTBUTEb-
HCCTb yXa HanGOJbllaf, MMEET MEHbLIUYID BEJIHYHIlY, GeM npn aM-
NANTYAHON MOAYJSIUMM, ¥ MO3TOMY NaXke NpH oNlHakosow 3thdex-
THBHOM HADPSDKCHHM [OMEX Ha BHIXOAE NPUEMITHKCS IUYMbl B
NpHeMHHKe YACTOTHON MOEYNAUMI 3AMETHO MeHblie.

TMockonbky 2MuAuTYAa KosmeGaruii, H3ayyaeMblx nepenatun-
KaMy YacTOTHON MOAyASUHH, MOCTOSINHA, MDH OZHHAKOBOH HOMH-
MAaabHOH  MOIMHOCTH JiaMN MepeiaTylik YacTOTHOM  MOAYAANMA
MOKCT N3Jv4yaTh B 4 pa3a Gosiee BHICOKY! MOLIHOCTb, 4eM fepe-
NATYHK AMIIMTYIHOH MOAYJSAIMY, PACCYHTAHHBIR HAa MaKcHMajthb-
Buifi koadduurent mMoayasauu B 100%.

Pce 310 UPUBOANT K TOMY. YTO B OTHOuWeImH GopbOut ¢ nome-
XaMH CHCTCMa YacTOTHON MOAYJAUHH AAET OrPOMHBIN BHINIPSILL
Ecnn yposeHb noMex ne OUCllb BEABK MO CDAaBHEHMIO € CHIMaJIoM,
TO 4aCTOTHAA MOAYASUHA 503BOAAET YMEHBILHTb BIHAHKE OMEXH
HA CTOJBKO 3K, MACKOJILKO 3TO yaanock Obl CHeNaTh NMpH NOBbI-
WieHHY MOIHOCTH INepejaTyHka ¢ aMIAMTYAHOH MoAynsuHei
B8 100—1 000 pas.

MEPENATUMKY C YACTOTHON MOIVJISILIMEN

Kak oCyllecTBHTh nepefayy ¢ YacTOTHCR Monysasmei?

Jlna storo HeoGXOAMMO YacTOTy, N3JIVYAEMYIO MepenaTUukoM,
W3MEeH\Th B COOTBETCTBHH C H3AMEHEHUSIMH MOAYJHPYIONINX, T. €.
3BYKOEBLIX, KoneGauunii. UeM Gonbulie aMiMTYNA 3BYKOBBIX Kome-
Ganuil, Tem Gonee CHJAbHHIMHU AOMKHBI ObiITh KAYAHHAl 4YaCTHTH
nepeaTinKa OXOJIO HEKOTOPOfi Cpedned 4YacToThl, a 4eM Rhllie
SBYyKOB2fl 4acTroTa, TeM Gosiee yacTHMIl JOJKHBLI ObITh 3TH Kaya-
HHS YacTorH pepenatudka. Ilpu oTcyTersBy 38yKOB nepeqm MIKpO-
¢oHOM MepenaTUBK AGIXKEH HINY4YaTb HEH3IMCHHYIO YaCTOTY. KO-
1opas pasHsieTCSl CPEAHCH YACTOTE MepeAaTulika MpH MOAYJSUMH
H MoxeT ObITb HA3BaNa yactotoll MoadanM<. [lpocrefiiuf nepe-
AaTYHK € YACTOTHOM MOAynfiuMell yCTpoeH no cienyioulefl cxeme
(dur. 6). IapannenbHo KOKTYPY reHepatopa ¢ caMopo36yixae-
nMeM BKMIOYEH CREeUHNANBHHI KOUAEHCATOPHBIH MHKPOGOH. DTOT
MHKPODOH NpeACTARJSET cOGOH KOHICHCATOP, COCTOSIUA U3 ABYX
NJIACTHH, OIHA K3 KOTOPbIX MOXeT KoNe6GaThel nom  JAefcTeHeM
3BYKOBHIX PBOJIH, H3MeHSIsl BEJIHYHHY €MKOCTIl KOHJEHCATOPHOro
muxpodona. Tlpn TakoM BKJIOUEHHI €MKCCTb KOHLEHCATOGHOTO
Mukpoona Cu BANAET HA YACTCTY CO3AaBAEMBIX [CHEPATOPOM
Kosie6annil. Ecnu va MikpodoHn BOspmeficTByeT 3BykO3as BOJHA H
KonieGJieT erc MOARMMKHYK NAACTHHY, TO eMKOCTb MEXXAY MJA2CTH-
HaMH MeHsieTcl, a CJCAORATENibIlo, H3MENsieTCs W Pe3OHAHCHARA
JaCTOTa KOHTYpa: npn yBeJHUYEHHH 3BYKOBOIO L aBJCHHSA NJA2CTHHLI
2 r B Meexen. 7



AMHKpodOHa COMUKAIOTCS, €MKOLTh €10 YREJNUNBAETCs M 4acToTa
reHepHpyeMbX KoneGaHWH yMeHbLIAETCH. Tlpy yMmeHblIEHHH 3BY-
KCBOTO AapJeHusl ILIaCTHHH MHKpodoHa OTDansioress Apyr OT
Lpyra, NpH 3TOM YMeHbLI2eTCH €MKOCTb muxpodolia u vacTora
resepupyeMbix KojefaHull yBeJTUUHBAETCH. )

Takum o6pa3oM 3ByKOBHE LOJIE0AHMA, [eiCTByoule Ha
MHKDO(OH, H3MEHSIOT YacTeTy [eHepaTopa ¢ CaMOBO3OYXKACHHOM.

Onucautbiii cnocod 4acTOTHGH MOAYJALNN NPOCT, HO OH OYeHbL
He coscpuienen. OCHOBIICH HEOCTATOK 3TOi CXeMbl COCTOUT B HE-

BO3MOXHOCTH TNOJYYHTb
/ CTaCUIIBHYIO 4yacToTy
Modruasud.  [lepensike-
Hus MUKpooHa MOIYT
OpUBeCTH K H3MEHEHHIO
eMKOCTH MeXJy NpOBO-
JaMH, COeIHHSAIOIUMH
MHKpPO(OH C reHeparo-
poM, a 3TO npuBeleT K
H3MeHEeHHIO yacTOTH
MoJiyanus. ABToMaTHuc-
CkM  CTabilJIM3HPOBATH
YJacTOTy MOJIYaHHUA B Ta-
= KOl cxeMe NepelaTynka
dur. 6. CxeMa RepelaTyHka ¢ yacTotHoih C YACTOTHOH MOMyJnsiLH-
Monynﬁuﬂeﬁ KOHJICHCATOPHBIM MHKPOQOHOM. eff 3aTPYAHHTEJbHD. Hs-
32 3THX HeJOCTaTKOB Ta-
Kas I@pocTefiulasi cxeMa nepeflaTudkKa € 4YacTOTHO Mopmyns-
nHeldl npaktHueckd lie npuMensiercsi. CyLIeCTBYIOT IPyrue OveHb
OCTPOYMHEI® H COBEpLUICHHBIE CXeMBl [éPeNAaTYHKOB C yaCTOTHOH
MOIVJISILLHEH.

Coserckuii yuenut IlIu1nkos paaspaGoran cxemy, B KoTOpofl
yacToTa reHeparopa H3MelseTcs GJarofapsi H3MEHCHUAM BXOIHOH
INHAMYYeCKOH eMKOCTH MOAYJSATOPHON JaMIBl, MNOAKAIYEeHHOH K
KOHTYDY IeHepaTopa. 3Ta CXeMa JaeT XOpOWNie pe3yJbLTATHI
naxe npH patore B 06NaCTH OYeHb BBICOKHX YaCTOT.

Bxonko#i puHaMByeCKOli €MKOCTbIO Ha3bIBAETCS] eMKOCTh MEXAY
KaTomoM M CeTKoll Namnsl Bo epeMsl ee paoThl B cxeMme. 3Ta edl-
KOCTb MEHSIeTCSl B 3ABHCHMCCTH OT DEJTHUNHBL [ORBEACHHBIX K
3JIeKTpoAaM JaMNbl wanpspxkenpil. MaMe:ncHue BRXOZHGH dHHAMMU-
yeCKOH eMKOCcTH OOBhAcHAeTCSl TeM, YTO [UIOTHOCTb H pasMephl
SJeKTpOHHOro obJyauxa, obpa3lylolliel'oc NpOCTPaHCTBEHNLIT 3apsan
BOKpPYF KaToJa, H3MEHAIOTCR TNpH H3MEeHeHHUSX HamnpsKeHHi Ha
3JeKTPOJAX JaMObl; DM YBCJHUCHHH OTPHHATENBHOTO Hanpsike-
Hiisi CMeIUeHHsl Ha YNPaBJAAIOIUE) CETKE JAMMbI 3JICGKTPOHL! OT HEE
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OTTaNKMBAIOTCH M INPaHHLUA [1POCTPAHCTGCHHOINO 2apsfia nepee-
IMAeTCss K K&TOAY;, Dpu VMEHBIUCHHH OTPHLATEJBHOTO FanpsKe-
HHS CMeIleHHs 112 CEeTKe rpayuLa MpocTpaHCTBertioro 3apaia yha-
JAETCA OT Karoda u NpUHEIUKAETCsT K CeTKe.

PacunpeHse Ipavil [pICTpaHCTBEHHOTO 3apsila MOXHO pac-
CMaTpHBaTh, KaK yBaJHueHMC LHaMeTpa KaTofa H NpHOMMXEHHE
KaTola K ceTke. ITosTOMY € H3MeHEHHEM HanpsiikeHHs CETOUHOr®
CMeIleHHs eMKOCTh MeKAY CeTkKOH M KatomonM JaMmbl H3MeHSCTCS.
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@ur. 7. Cxema Moay:aauyu [0 HaCTOTE H3MCHEHHeM eMKOCTH
CeTKa—KaToU MOLYJATOPHOM naMibl.

Haumenslueft 317a eMKoctb OVIeT Torfa, KOTAa yBeJNWueHHe OTpH-
NAaTEeNBHCrO ‘HANPAXKeHUs CMeILeHHs NPeKpaTuT aHONHHH TOK, T. €.
KOTJa NaMina OKakeTcsi 3amepiodl. B 3TOM cavuae BXonHad JHHa-
MMUeCKas €MKOCTh paBHa CTAaTHUeCKO! BXOINHOH ©MKOCTH JaMmbl.
Tlpi yMeHBIUEHHK OTpHIaTeNEHOrO HANPAMEHHs CMelleHNsT BXOX-
Hasi NMHAMHYeCKas eMKOCTb YBeJRUHBAETCH

TTonkmounM ceTKy ¥ KaTOX MOLYNSTOPHON JIAMabl K KOHTYpY
resepatcpa ¢ CavOBO3OVKAEHMEM, KaK 3ITO IOKa3aHO Ha CXeMe
¢dur. 7. Torna AUIIaMIUeCKAsT EMKOCTh MEXKAY CeTKOH H KaTojoM
MOZlyJIATOPHOR JNlamnbl 6yJeT BXONHMTE B KOHTYp reneparopa Il OT
BeJIHUHHEI 3TOM €MKOCTH Oyjer 3aBUCeTb YacToTa reHepHpyeMLIX
rosebannil. TTocTapue MOAYNATOPHYIO Jamny B COOTBETCTBYIOILHI
PeXi1M, T. €. MOAAB HA CCTKH W aHOJ ONpefeneHHble HANpSKeHNs,
nojeefeM K ee ynpaeJslollell ceTwe, KPOME TOro, NEpeMeHHOo
2¢ 19



Hanpsi’KeHHe 3BYKOBOH 4YacTOTH OT MuKpodoHHoro Tpancdopma-
TOpa, B HEPBHINYIO LENH KOTCPOTO BKIOYEH YFONBHHIH MHKPOGOH.
3BYKOBBIE KOJeGANHA. BOCOPHHUMAaeMble MHKPODOHOM, GyRyT npn
3TOM H3IMEHATDL HATIPAIXKEHHE CMELIEHUs HA CeTKE NAMIbl, a cJje-
JOBATEJILHO, H BEJIHYHHY BXOMHMOM AHHAMHYECKOH eMKUCTH JlaMIbl.
H3menenne e 3170l eMKSCTM MPHBCACT K H3MEHEHWIY YacTOTHI
renepatopa. Takum o6pa3oM, Mbl MOJYy4Ya€M YaCTOTHYIO MoORY-
aauuio. B cxeme, nsobpaxenroit Ha ¢ur. 7, npoccean D2, npe-
NOXpaHsieT KOHTYP TreHepaTopa OT 3aMblkaHHi MHKPO(OHHbLIM
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®ur, 8. CxeMa MOAy ARMH 1O YacTOTe C ,pPEeaKTHEHOR Aanmof*.

TpaschopmaTopoM. Kounencarop Masoit emrxoctn C, peuaTcTByeT
3aMbIKaHHIO HaTPSAXEHHS] CETOYHOIO CMEUIeHHA MOAYJATOpLOH
JaMIbl Yepe3 HHAYKTHBHOCTb KOHTypa L. barapea £, cayxur
AN floJayd HAa CETKy MOLYJSITOPHOH JaMmbl TOCTOSILHOTO
Hanpsxenus cmeulenns. ConporupieHve R npenoxpaHseT OT
3aMblKaHusi aToil 6atapeeit Tpaucdopmaropa. CompoTtiBnesuna R,
H eMkoCTh C; yBEAMYHBAIOT BXONHYI0 HMHAMHYECKYIO EMKOCTb
namnbl. Konpencatop Gonbmoft eMkoct C, CHYKHT IJisl TPeOT-
BpalieHUs 3aMbIKaHUs HaNPAKEHUS CMelleHUsT TPaHChODMATONOM.

CyutecTByYIOT W JAPYIEE CXeMsl AN TOJYUEHHS 42CTOTHON Mo-
AyAsuHH. B HexOTOpHIX palHOCTAHLISX NPHMENSIETCT, HATIPHMED,
TaK Ha3blBAEMAs CXeMma € PEAKTHUBHCH Jamnofi, u3obparkeHHas Ha
dur. 8. B 370l CxeMe K YaCTH KOHTYpa 34/laOLLEr0 reHeparopa
NOAKMOUEHB! AHOA ¥ KATCN MOAYJATOPHON JAMIBL. ¥Ynrpapasomas
ceTKa 3TOH JIaMObl TAKKe MOAKJIOUEHA K KOHTYDY Hepe3 Conpo-
tuBnedne R, u emrocth C. TpH TakoMm BKAIOYEHHH NaMmIbl, 61aro-
Aapa (aszoBoMy CABHTY HaTIpfKeHHH HA CeTKe W aHOMNE U COBNa-
nennio no (ase aHOMHOrO TOKA W HANPSIKEHHS HA CeTKe, JIaMIa
npencrasisier co0oil Kak 6bl PCAKTHBIOE COMPOrUBJIEHHE, T. €.
AHAMOTHYHA HHAYKTHBHOCTH, [OJKJIOYEHHON NapaaNiesbHO K KOH-
Typy. MlaMeHeHHe HanpsizkeHHsi CMELLEHUST HA ceTKe MOAYJATOPHOI
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JaMnnl MPUBOAUT K HM3MEHEHHIO KPYTH3HBE XapaKTEPHCTHKH JaM-
nbl, 2 3T0, B CBOIO OUYepelb, BH3LBAET H3MEHEHHe BEJIHUHHBI pCaK-
tueHocTH. [lompens x ceTke MOOYJAATOPION JIaMIbl MEpEMEHHOE
FanpnXCHHE 3BYKUBOH uacTtOoTbl OT MHKpPOQOHAa, Mbl, KaK H B
npenblIyliell cxeMe, MOJAYYHM H3MEHEHHe HacTOTH TeHEpPATOpa B
33aBHCHMOCTH OT NMOABOAUMBIX K MOAYJSITODHOH JiaMMe 3BYKOBBIX
koneGarufi. B wusoGpaxienwoii ua ¢ur. 8 cxeMe KOHICHCATCP
Gonnwofi emkoct €| 3aLIMIIAET CETKY MOIYJATOPHON JiaMIbi or
MONaAaHNsl BHICOKOrO aHOAHOTO Hanpsikenus, JIp, npenstcTByer
3aMBbIKAHHIO KOHTYPa HA HMCTOUEHK BHLICOKOTO HANPSKEHHS, 4 CO-
ApOTHRJEeHHe R, 3aILUHILAET BLICOKOYACTOTHOE HANpsiKeHue Ha
CeTKe MONYJSTOPHCH JIAMMH OT 3aMBIKAHHA MHKDO(OHHHIM TpaHC-
¢opmaropom; K, u C, chyxaT s CC3JaHHUA LNOCTOSHHOTO
HANPSX(EHHs CETOYHOrO CMElIEeHHS,

B HEKNTCPBLIX CXEeMaxX MepelaTWHKOB C 9aCTOTHON moaynsuxed
DPUMEHAETCA YABOEHHE YacTOTHI. HDHHTIHHH CXEMBl YABOCHHSA
TAKHE XKE, KaK Il B KOPOTKOBUJIHOBOI annaparype. 3apaowuit re-
Heparop paGo'raeT Ha onpeleJCHHOR 4acToTe, a B YCHJuTeNe NOI-
GIpaeTcsl TAKOR PEXHUM, MPH KOTOPOM KoOJicGaHHsS aHOINHOTO TOKa
KMEIOT CHJbHYIO BTOpPVIO rapmonmky. KoHryp B aHcanofl uenu
YCUJIUTENA HACTPAUBAETCS HA YaCTOTy 3TOH BTOpOH TapMOHHKH.
dra uacroTa, BABoe GOJEIUAS Mo CPABHEHHIO C 4ACTOTOH 3apaio-
LIero reHeparopa, nocrynaer B aHrtenny. CucTeMa 3ta BHIroJHa
TEM, YTO TIpH lled NoJyuyaeTcs YABOEHHE REBHAIHH YACTOTH [0
CPABHEHHIO C N€BHANMER YacTOTH 3ajaloulero reHepartopa. Kpome
TOTO, reHeplpoBaTh GoJiee HU2AKYK HACTOTY Jerue. ueM Gosce BHI-
COKYIO; IPH UCNIOJIb30BAHHH YIBOEHKHA AN TOJNYYEHHS OU€HL BbI-
COKHX YaCTOT B aHTEHHE MOXHO NHMEHATL B TeHepaTtope JaMIlH
OOLIYHBIX THMOB.

Hepocratkom npocrefitupx cxeM 4acroTnoli Molynsiuwy fB-
JIfeTC BO3MOMHOCTb MEAJNEHHEX H3MEHEHN — «yxoia» — cpei-
HERl YacTOTH ¥3-32 NEeCTAGKIILHOCTY ITHTAHHA, HATPEBRAa neraliefi u
no ApyruM upnurHaM. My 3Haem, uTO Bxo/lag AMHAMHYECKASN
eMKOCTb MONYJATOPHON JaMTbl, KOTOPasi BXOIWT B KOHTYpP [eHe-
patopa, 3aBHCHT OT HANDAXKEHHN Ha 3JEKTPOAAaX 3TNl  JaMmnbl
CJ1eJI0BATEbHO, eCll HANP/UKeHHe HCTOYHUKOB MUTAHHA GYAeT Me-
HATHCA, TO 4acToTa redepartcpa GyAeT TaxKe u3MeHarbed. Tavoii
«yXxof» cpelHeHd YacTOThi LepelaTunka oOueHb HeGNATONpPHATHO
cKkaxercss Ha npueMe. OCLIYEC NPHEMHHK HACTP3HBAETCs HA OMHY
HJIH HECKOJBKO (PUKCHPOBRHEBIX BOJH H Tepe:Tpoilka ero B Mo
MEHT NpHeMa HeBO3MOXHA. 1o eme GosblUie NoBHMUAET TpefoBa-
HHSl K JIOCTOAIMCTBY CpemHefl YacTOTH MepeaaTdHKa.

Kak e c1aCHIM3MPOBATL CPEOHIOd YACIOTY MEPEAaTYHKA?

Kasannce 6bl, npollle BCEro 370 CleaaTh € NOMOWIBIO KB2Apilad,
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BKJIIOUEHHOIO B 33JaloniMit reseparop nepefaTynKa, Xak 310 Je-
JaeTcsl B CXeMAaX NEDpelaTuMKkOB € aMIJUTYAHOH Moaynsuuefi.
Onnako, TpH TaKOM BKJIOYEHWHM UacTOTa 3a/alollero reHepartopa
HACTOJNILKO CHJIBHO CTaOWJIH3HPYETCH KBapueM, 4To OCylLecTBJATH
YaCTOTHVIO MOAYJISUIKIO B 3aJAaKCIieM TeHepaTope [eJlaeTcsi HeBo3-
MoxHeIM. Tlpu Hcnosb3oBasuM KBapuepoii cTaGuJH3auHH 4acToT-
HYIO MOAYJSIIHIO NPHXOAUTCS OCYLIeCTBJISITL He B 3a4aM0IUEM reHe-
patope, a B CricUuaJbHEIX NOCJHEAYIOUHX KacKagaX, 4YTO oueHb
CHJILHO YCJIOXHSIeT cxeMy INCpefaTyHKa.

KosCTPYKTOpH HallUTH ADYrHe FeIleHMs 3aaadn craCHian3auMy
cpeielt yactothl. OgHMM M3 BO2MOKMBIX PelleHHil ABnafeTcs:
NpHMEHeHHe [JIA MOLYJAUHH ABYXTAKTHHIX CX€M MOAYJATOPOD.
B nByXTakTHEIX CxeMaX HCMONB3YIOTCH OAHOBPEMElHO IBe MOLY-
aATpHHE JaMnel, Mavelenne HanpsokeHuil noTaduss ApyX Momy-
JIITOPHBIX JIAMO NPl COOTBETCTBYIONIEM BKJIOUEHHH HX NpPHBOLWT
K IPOTHROMOJIOXKHBIM pe3yJbTaTaM B OTHOUIEHHH BJIHAHHS Ha
YacToTy 3alalolllero redeparopa. bBrnarofapsa 3TOMy MOXHO Tak
COCTABHTH M OTpEryJHpoBaTh CXeMYy JABYXTaKTHOIO. MOAYJSITOpa,
YTO p3MeNneRle HanpsKeHHs HCTOYHHIXOB NHTaHKa He Ovier cka-
3LIBATHCA Ha CpejiHell yacToTe TeHepaTopa, TaK KaK H3MeHeHue
pexmnMa OmHOH JlaMibl ABYXTAKTHOH cxeMmpl MoayJsiTepa Gyner
NPHEOJUTE K VMENEIIEHHIO CLCMiCH 4acToTs KojaedaHui, Torda
KaK TaKoe e M3MeHeHHe pexkuMa Apyrod Oyder NpUBCAHTbL K
VBEJHYEP IO CPENEH YacTOThl Ra TAKYIO K BEJHYHMHY, B ofuleM
e HM3MEeHEeHMsi yaCToThl NpH 3TeM He npouzoizer. Hanpsicenue
3BYKOBO{l YacTOTHI B TaX¥X CXeMaX MOABOAUTCA K CeTKaM JiaMmn
MozyJsaTOpa B npotnBodase, fuaarofaps ueMy JaMion AeiiCTEYIOT
COTJIaCHO U JaioT Gojiee INIVOOKYIO YACTOTHYE) MOAYJAUMIO. D ilbe
Lyl cTaGuIbHOCTL CPELHeH YacTOTHI MOXKHO NOVIYUHTb, HCMOJb-
3VA CXeMHl aBTOMNOACTEOHKHM yacTtoThl. B 3THX cxeMax nnst crafiu-
JU3alHH CcpefHel yacTorsl 3afaioliero reHepaTopa HHoIna
MOMKET KOCBEHHO HCMOJb3ORATLCS KBapIL.

YacThb HanmpsKednsl BHICOKOH 4YaCTOThl MOJAeTCH C BHIXOAA
nepexaTYNKa Ha BXOJ, CXEMK! aBTOTOACTHOHKH, COCTOAUICH H3 mpe-
06pa3onaTe{m YacTOTHI, KBapileBOr0 reTepolnHa, YCHJANTRIS Npo-
MEXYTOYHOH YaCTOoTbl M YACTOTHONO JETCKTOpa — JHCKpHMHHA-
Topa. Jlanmblie, paccMaTpHERas CXeMH NPHEMHHKOB YaCTOTHOI
MOLYJSLMM, MBI YBHANM, YTO lla BLINOJe HAHCKPHMHHATOpPa NpH
OTKJOHCHI NOABOAHMOIl K HeMYy YacToTH OT cpegHell 4YacToThl
BO3HHKaeT HEKCTOpOe HamnpsixeHMe. 3HAK 3TOrO HanpsiKeHHs 3a-
BHCHT OT TOIO, B KaKyl0 CTOPOHY OTKJOHMJIaCb YacToTa OT Cpea-
Heil yacToTH, & BeJMUHHA HANPSIKEHUSA 3aBHCHT OT BEJMYUHE
3TOT0 OTKJCHEHHS.

Ecan nanpsxenve ¢ BoiXona LHCKpUMUHATOpa MnOAATh Ha
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ynpapagouyfi SAeKTpoA MOAYNATODHOR JaMasl, TO yacToTa 3a-
jlalouliero reneparopa GYydeT 3aBHCETb OT HanpA:KeHHA Ha BLIXOLE
JUCKpPHMHHaTopa. BeAkoe menneHHoe n3MeHeHHe 4aCTOTH [eHepa-
TOpa, Bul3BaHHOe H3MeHeHHeM HalpsKeHHH HCTOYHHKOB TMHTaHHA
HNH APYTMMH NpHYHHAMH, H3MEHHT BEJNHYHHY NPOMEXKYTOUHOH va-
ctoThl. M3MeHenue BesqHUHHBI NMPOMeXyTOUHOH 4YacToThl CO3RaeT
HanpsKeHHe Ha BHIXOJE QUCKpUMHHaTOpa. TO HanpaxeHHe, BO3-
AEHCTBYsl Ha YNPaBJAIOWHKA 3JIEKTPOA MOAYJNNTOPHOM JlaMIbl, B
CBOIO OYepeNh BLI3OBET H3MEHehHe YacTOTH reHepartopa, HO B 0O-
paTHYIO CTOPOHY MO CPAaBHEHHIO € CaMOMNPOH3BOJBLHLIM  YXOOAOM
yacToTul. TakuM o6pa3oM BCe YCTPOHCTBO BO3BpalllaeT 4acToTy
reHepaTopa, B cliyuae ee yxoja, K NepBoHayaJlbHOMY 3HauYeHHIO,

Hns Toro, utoGul 3T0 YCTPOHCTBO HE NPENATCTBOBAJNO MOJY-
JISILHH KM pearypoBalie Jiillp Ha CPaBHHTEbHO Me[JIEHHBIe OTKJIO-
HEHHSl YaCTOThl, BBI3BIBAEMBlE HECTAOHJIBHOCTLIO TepelaTyHKa, B
LeNnnr asTOPEryJHpoBKu craBuica QuILTp U3 emrocta C u compo-
THBJIeHUsT R, nMelowHi GONBLIYIO MOCTCSIHHYIO BPeMeHH, KOTOpHIi
nponycKaeT K MOAY.JATOpHOH JaMne Jillub MeAJIeHHO MeHsIo-
wnecs HanpsixeHuns. Bnaronapa stomy (QUALTPY aBTOperyJiHpoBKa
He ycrneBaeT CJIeAHTb 3a ObICTPLIMH H3MEHEHHSMM YaCTOThi MpH
MOIYJSIHH H He OKa3bBaeT BPeJHOro AEeMOAyJHpYylollero nelicT-
sust. Mcnosb3oBaiue B 3T0l cXeme npeoGpa3oBaHHA YaCTOTHI YJyY-
waer ee paboTy, TaK KaK yXO# MPCMEXKYTOUHOH YaCTOTH HMEET
GoJIbLIYIO MTPOLEHTHYIO BEJNHYHHY, YyeM YXOX YACTOTH! [lepefaTyHKa.
KpapueBas craOHin3aliuA reTepoiHHA YCTPaHseT BJHsHHE He-
CTaBUJILHOCTH TeTepOJHHA Ha BEJIHUHHY MPOMENKYTOYHOH YaCTOTH!.

MPHUEM YACTOTHO-MOIYJIMPOBAHHBIX KOJIEBAHU

Temepr Mbl 3HaeM, Kak ocyllecTBiferca nepefaya kowreGanwil,
MOJlYJIPOBAHHBIX MO 4acTOTe.

Kak xe mpoHssoantcs nx npuem?

Ina toro, uro6yl peannzosaTh Bce IPEMMYLIECTBA YaCTOTHOL
MOLYJIALUHMH, TPHEMHUK ANA OpPHEMA YACTOTHO-MOAVJHIPOBAHHBIX
KoneOaHHi A0JKeH GHITL HECKOABKO CHOXKIICE H Gojiee THIaTesbHO
HaJlaXKeH No CPaBHEHIO CO CPEAHHM (IDUEMHMKOM mepeaay ¢ aM-
naprvanoil Monvasuueli. OmEako, HEKOTOpbIE TPYAHOCTH B BH-
NOJIHEHHM TIpHEeMHHKa YacTOTHOH MOAYJSIMH OKYNAalTCS TeM
BHLICOKOXYROMKECTBEIHLIM TIPHEMOM 6e3 JIoMeX, KOTGpbli OH mHaer.

Tpynunocrn B HacTpolike mnpHEMHHKa 4YaCTOTHOM MOZYJIALUY
CBA3aHH C TEMH TPESOBAHHAMH, KOTOPHE MPEIbSBILIOTCA K HeMy.
INepenaun ¢ yactoteoll Momyssiamefi penytca Ha YKB. IMoatemy
NPHEeMHHK JOJMKeH pafoTaTb B AHaNa3one YJILTPAKOPOTKHX BOJIH.
Hanee, npHeMHHK fomken npomyckats IMHPOKYI0O NOJKXY BRICO-
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kux yacrot. Jlng Han-
Jqyquiero Hadasnenns
OT MNOMEX TNpHEMHHK
YACTOTHOH MOAYJIALIIH
HOJDKEN BKAKYaTh B
CBOIO CXEMY Orpaiu-
YHTEJs — YCTPOHCTBO,
OCYLIECTBJISAIONICE MO-
AaBJieHse noaex.
Kpome TOro, npuem-
HHK JOJXKEH HMCTh
ChneuHaNbHbil  JeTeK-
TOD  4acTOTHO-MOny-
JIUPOBANHBEIX Koneba-
HHI, Ha3bIBACMBIH NU-
cKpuMHuartopoM. Ha-

Kollell, YCHITHTE B
HH3KOH YaCTOTH! MpH-
eMHHKA yacToTHof

MONYJIAIMH, TaK Xe
KaK 1 TDOMKOTOBODH-
TeJb, JOJDKEH TNpOTy-
CKaTh IWHPOKYIO TIOJO-
Cy 3BYKOBHX YacToT,
dHaye [peHMYLICCTBA
4aCTOTHCH MOAYJSLHH
OyuyT HCHOJIb3OBAHHI
HETNOJIHOCTDIO.

Flpn 6sn3kom pac-
MOAVKECHHH TIpHEMHH-
<a OT nepepaiouled
CTAaHUHKY OpPHEM MOXK-.
HO BEGCTH, He HMmen
oyenb BHICOKOTO YCH-

NCHHS, HCNOMb3YS
CXeMbl  MPHEMHHKOB
NpAMOT0  YCHMJICHHA.

Oanako, Koraa fpH-
eMHIIK HaXOAMTCA Ha
6oNbILOM PAaCCTOAHHH
oT NepegaTuHKa Tpe-
Gyercsi GoJbuioe YCH-
JeHHeE,



Manoe ycunenme, nacaeMoe KACKafaMH YCuJeHHS BHICOKORN
9aCTOTLl H2 YJLTPAKOPOTKHX ROJIHAX, 3aCTABJISET NPUMEHATDL INA
npHeMa UacTOTHOH MOAYJsLAH mnpeobpasoBanHe npuHEHMacemoft
yacToThl B GOJEC HM3KYIO, T. € NpiMeHSTh CYNeprerepolnHHbe
cxembl, Tunuunas 6JOKCXeMa NPHEMHHKA YaCTOTHOH MOAYJAWIH
usobpaxena Ha ¢nr. 9.

B HeKOTOPHIX CXeMaX NPHEMHHKOB KacXaj YCHACHHS BBICOKOA
yactoTh BooGiie He npumensierc. CXeMbl rerepoiHHOB, npeobpa-
soBatesiefl, YCHJUTCNEHl NPOMEXYTOUHCH YacTOThl MPHEMHHKOB
YACTOTHOH MOAYJALKH MAJO OTJHYAIOTCH OT CXEeM, NMPHMEHAeMBX
P NPHEMHHKAX aMIAKTYAHOH Momynsauuu. C Lepio ylyulieBns H3-
GHPATENIBHCCTH N0 3ePKAJIBHOMY KAHAMY NPOMEXYTOUHYIO HaCTOTY
BEIGHPAIOT OOBLIMHO MOPSHAKA HECKOJLKHX Merarepit (2—5 meet).
C1aBuabHOCTL YaCTOTh FETEPOAHHA JOMKHA ObiTh BLICOKCH, HHaye
NpH yXofle NPOMEXKYTOUHOH YACTOThI MOTYT BO3HHKHYTL HeMlMHel-
HBIC HCKaXEHHS.

B KOHType MeTELOAMHA XEJMATeNbuO NPHMEHATL AeTalH € Tep-
MOKOMIIeHCallHe. B XeopotueM npHeMHIIKe YaCTOTHOH MONVIAUWM
MKENATeJIbHO TaKXKe NpPHMEHEHUe ABTOMATHYCCKOM NOACTPOAKH
4aCcTOTbl TeTepoanHa.

YeunuTenn npomeiKyTouHOH 4acToTH ANA MpHeMa 4acTOTHOM
MOOYNAUHY AONMEH NaBaThb OOJLIIOE YCHJICHHE, HMEeTh BBICOKYH
#1361 PATeIEHOCTb 110 COCEAMHM KaWallaM H LUHPOKYIO foJIOCY npe-
nyckanus.

Heo6xomvmaa s npnema wacToTHOfi MOAYJAUHH IUHPHHA
NOJINCHT MPONYCKAHUA NCJDKHA DABHATLCS YIABOCHNOH AeBnaurH
YacToThl HMJINI BhICIell nepefaBaeMoii 3BYKOBOH uacToTe, CMOTPA
no TOMY, KOTOp2s M3 3THX BeNdAYHH GoJbiue. DTa LUKPHHA NOJIOCH]
NPONYCKanHsl ONPeAeNeTcs HA YPOBHE ABYXKPATHOTO ochalJjelns
curxafa.

B npuevHuKax yactortHofl MOLVISAUAN NPHXOAHTCS NPUMEHATD
JIAMOB ¢ BLICOKMMH [apameTpaMi, INfl TOTro, 4TGGLl ODH Ke6odb-
IIOM yMCAE haMi uonyuath Gonbluoe yeusenue. B kackamax ycu-
JICHHS] BLICOKOI H NPOMEAKYTOYHOH YaCTOThi NPUMEHSIOrCs vaule
Bcero namnut 6ACT. Dt namob uMeoT Kpythsuy 9 ma/s. Koad-
(UUHEHT yCHJICHIIA BXOAHBIX Henel npaeMHUKa OObYHO PABHSGTCH
2—5. KoshuHeHT yCHJICHEA KaCKaaOB BbICOKOH 4acTOThl B 3a-
BUCHMOCTH OT Thiia JaMn coctaenser 5—20. Kosdpopwuuent ycu-
JICHHS, JaBaeMuiii npeobpa3scsaTeneM uacTcThi, GbiBaer nopsanka 5.
Kackag ycuneHusi npoMexyTOUHOIi YACTOThl MOMXET HMeTb Ko3(-
¢uunent ycunenns stopsinxa 70. Takum o6pazoM, npy omHOM Kac-
KaJie YCMJIeHVsl BBICOKOH HaCTOTH A NIpH JBYX KacKagax ycHJeHis
MPOMEXYTOUNO 4YacToibl O6LNIA KOIPOHUUHEHT YCHJIeHHS MOXKeT
Okt oxouao 2 000 000.
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Ilponyckanue wupokoft nonocst 9acror AocTHUraeres Jaubo Npu-
MEHEHHEM NOJOCOBHIX PUALTPOB, MMGO, KAK 3TO NeaeTcs, HalpH-
Meép, B CXeme NpHEeMHHXA B3BYKOBOrO COTPOBOMJIEHHS TeNeBIl-
sopa «Mcckenu T-1», 1ipuMeReileM B yCHIUTENE IIPOMEXYTOUHOH
Y3CTOTHl ONHHOYHBIX B3aHMODaCCTPOEHHBIX KOHTYpoB. [Tochemuuii
crnoco6 HECKOJbKO NPOILE B BEINOJHEHHH H PEryJHPOBKE, OLHAKO
H36UpaTeNLHOCTLE fpHEMHHKA NpHM 3TOM nonyyaerca Huxe. [lo-
CKOJILKY CTaHLH{l YaCcTOTHOH MOAYJNALMH MOKA ele HEMHOrO, TaKoe
yipouleHHe BRosiHe nonycrHMo. Hacto A1 pacliHpeHHs MoOJIOCH
{IPONYCKAHHA KOHTYpPH LUIYHTHPYIOT CONDOTHBJIEHHAMH BEJHYHHOMN
B HECKOJILKO NlecaTKOoB ThicAd oM. HemocraTounast nojioca mpomyc-
KaHHfA, TOYHO TaK e KaK M HenpaBHJIbHAs HAaCTPOHKa KOHTYpOB
B YCHJIUTENSIX TPOMEIKYTOYHON YacTOThl, MOTYT NpPHBECTH K Gouib-
LM HENHHCHHbIM HCKaXKEHHSIM M TeM CaMBIM CBECTH Ha-HeT npe-
HMYILECTBa, NaBaeMbl¢ YaCTOTHOH MOMYJsIUHEdH.

TakuM o6pa3oM, Kackajkl VCHJEHHsi BBICOKOH YaCTOTH, INpe-
06pa3oBaHus YacTOTHl U YCHAECHUS INPOMEXYTOUHOH 4YacTOTHl B
NpHeMHHKe 4acTOTHOH MOJIVASIIHM Majo OTIUYAIOTCA OT AHaJNo-
THYHBIX KacKaJlloB NPHEMHHKOB aMIIHTYIHO-MORYJHPOBAHHBIX
kosieGaHKi.

CxeMul ychJanTedeH HH3KOE YacTOTHl NPHEMHHKOB YacTOTHOR
MONYJSILHK TaKke He OTJIUYAIOTCA OT CXeM ychanrejell HH3KOH
YaCcTOTHl NPHEMHHKOB aMRJMTYAHOH MCAOYJSLIH, TOJIbKO Tpehosa-
HHS K HHM HECKOJIbKO ITOBBIILAIOTCS.

OnHpnM H3 XapaxTepHbIX 3JIEMEHTOB CXeMbl MPHEMHHKA yacToT-
HOM MOAYJSUHH SBJAETCS HaJHuile CNeLHalNbHOre KacKafa—arpa-
HUYHTEAS: aMIUIHTYAHW. 3agadell OrpaHHUNTENf SIBJSIETCH YHHYTO-
XKeHHe TOH aMINIHTYIHOH MOAYJSALHH NPHHUMAeMBIX KovieGaHui,
KOTOpasg CO3[2eTCA NoMeXaM¥, Kak NPHXOmsIIUUMU H3BHE, TaK H
BOBHHMKAIOWHME B CaMOM NpHEMHHKe., THNHYHAA XapaKTePHCTHKA
orpannyutens uszob6paxena uHa ¢ur. 10.

3 Kauecrse orpanHuHTENsl OOBIYHO NpPUMEHSETCS YCHJHTCJb-
KBl KacKagi, JJaMIla KOTOpOTO CTAaBHTCSA B TAKOH peXHM, UTO OHA
paGoTaeT ¢ HachlilleHieM, eCJH NOABeAEHHCE K ee CeTKe HAIpS-
JKCHHE [MpeBbILIaeT onpelefeHnnlt yposene. [IpH 3tOoM JaMna
IepecTaer yCHNWBaTb KojieGaHHst Brille onpefiesleHHOH aMmju-
TYIb!.

Ecny na anop yCHNHTENILHON JaMIbl NOJATh HU3KOE AHONHOE
nanpsxeiie, HanpuMep nopsaka 10—30 6, To paBouni yyacTok
XapaKTepHCTHKH IIOJydaeTcss OueHb KOPOTKHM H OBICTPO HACTY-
naer HachliieHuWe AaHOAHOrO ToKa. EcM K ceTKe Takofl JaMnhl
NMOJABeCTH KojeGanua ¢ neGonbluoft aMIWIMTYACH, TO YCHJIEHHe
OyleT IPOHCXOMNTL HOPMAJbHO, HO eCNH aMINIHTYAa MOMaBaeMEX
Kone6aHul fpeBLICHT ONPEHEJIEHHYIO BIHYHHY, TO Jiamna orpa-

25



HUYHTENR HayheT paoTarb ¢ OTCeYKOH H aMmaMTyada KosneSaHuf
Ha BLIXOJle €€ OCTAHETCH NOCTOSHEOH, Kak OBl HHY U3MEHAJach aM-
MINTYA2 NOABOAMMEIX KONeGaHHH BhIlle 3TOH NOPOroBOi BEJIMYHHH.

OrpanuyeHne MOXeT ACCTHTAaTbCA M JPYIHM NyTeM, HanpuMmep
3a CyET HCNOIL3IOBAHMA CETCYHBIX TOKOB. ECJIH C YBQJIHYCHHEM
aMIJMTYOL NOABCAMMOTO CHTHAJNA B CXE€ME YBEAHUHBAIOTCH Ce-
TOYHBIE TOKH, TO, 6rarofaps LIYHTHPYIOIEMY JEHCTBHIO BXOQHOTO
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dur. 10. XapakTepucTiiKa OTrpaHRYMTENN.

COTPOTHBIIEHHA JIaMIlbl Ha KOHTYp, NpH OOABLIHX aMINHTYLax
MOJBOAUMBIX K Jamne KoleCaHui ycnjeHne Gymer najatb. ITO
CO3/aeT OrpaHHYHTeNbHOe pelcTBUe. YCHJIHBATBCA TIPH 3ITOM
6ynyt auiub KosieGaHHs ¢ aMILIHTYAOH, He NpeBocxonsuieil onpe-
JesleHHOro npepesia, NpH KOTOPOM NOABJIAKOTCH CETOYHHE TOKH.

Ha ¢ur. 11 usofpaxieHa ogHa H3 BO3MOXHBEIX CXeM OTpaHH-
YHTENst aMnauTyAel. B 3rofi cxeMe 3KpaHHas ceTKa H aHOL
JaMnel NUT2IOTC yepe3 conporusienuss R,, R,, Rs;, Kotopue
nono6panbl TakHM o6pasoM, YTo peXHM JaMfu ofecneyHBaer
OhicTPOE HacChileHHe aHOQHOrO TOKAa JaMnkl. Kpome Toro, npH no-
fage Ha B8XOJ JAaMIILl (I€PEMEHHOI0 HaNpsKEeHHSl BOSHHKAIOT Ce-
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TOuHBIE TOKH, KOTOPHE, NpoTeKasi 1o ConporHBjeHuto R, 3auwyH-
THpOBaHHOMY conpoTHpienueM C, CO3Mal0T Ha HeM OTpHLATENb-
HOE HampsiZeHHe cMellenHsl. 3TO CMellleHHe YMEHbLUaer ycune-
HHe KacKala.

TlonBonKMOe K OrPaHMYMTENIO HampsiXKeHue, MpH KOTOPOM KO-
ae6anusl epecTaloT YCHJIMBAThCS, HA3bLIBAETCS NOPOTOM OrpaHy-
yeHusl. O65IuHO 3TOT NOPOr HMEET BeJMUHHY OT UeTBEPTH BOJLTA
[0 HECKOJIbKMX BOJIbT. IloCsie HOCTHMIKEHUS BROOHBIM HaNpsiKeHHeM

e

+ 8H

dur. 11. Cxema orpanuyuTe s,

nopora OrpaHMuenHdsi HalpsiKeHHEe Ha BHIXOIE OrpaHU4HTEJNs [O-
Jlyuaercsi TOCTOAHHLIM. B npHeMHHKe 3BYKOBOrO CONPOBOXICHHS
tenesh3dopa «MockBuu T-1» nopor orpaunuenus paseu | 8, a Ha-
npAXieHse Ha BLIXOAe OrpaHHuureasi cocrasaser 0.55 e.

Koraa nepepatuuk ne paGoTaer, miyMbl MOTYT GHITh CJABILHEL,
HO JHWb TOJbLKO MEPEIaTUMK BKJAIOUAETCH, WYMH HCYe32l0T, Tak
Kak pabouas TOUKa NpH 3TOM MepeMellaeTcsi ¢ HAKJIOHHOro Ha
TOpU3OHTAJILHLIA YYacTOK XapaKTePHUCTHKH orpaHuuntess. Kpome
H36aBJEHHS OT LIYMOB H MOMEX OTPaHHUMTENb BHIOJHAET 3ajauy,
NOXOXKYIO Ha 3a1auy aBTOMaTHUECKOH PEryJIMPOBKH YyBCTBHTE/b-
HOCTH B OCBLIYHOM paHOBELIATEJILHOM MNpPHEMHMUKE.

Ecau npuemHuk yacToTIoff MOMynsLM OTHECTH HaA TaKoe pac-
CTOSTHHE OT flepejlafuilKa, NpH KOTOpOM [NpaKTHYeCKM nepenaua
[IOYTH He CJIBLHA, MOXKHO YCJLILIATh CHIIEHOE ILHfeHIle OT BHYTPH-
OpHeMHbLIX NOMeX M fia ero ¢ode ouenp caalulii 3ByK nepenauy.
D10 o3Wauaer, Yro OTPaHMUEHN MO AMIMJHTYIE HE [POHCXOMIHT.
Bu npuOamxaeTech K nepefaTuvky,— 3BYyK MepeflayH JeJaercs
cunbHee. IlpuSamkaerecy ellle 6JumKe,— 3BYK [E€PeNayH YCHJIH-
BaeTcsl, LIYMB MCYe3aloT. 3TO O3HayaeT, YTO OTPaHHUHTeNp Ha-
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yas neficrBoBars. Kak Gn Mm HH NpuOJMMKANHCL 3a1eM K nepe-
AATYHKY, TPOMKOCTH TpHeMa Melsitbes He 6ynetr Gnaronaps pas
Gote orpahnunteds. HHoraa BMecTo OrpanuspTeNia NpHMEHASTCH
ClICTeMa aBTOMAaTHUECKOH peryaupoBkH ycuieHns. OcoGeHHOCTH
ITHX CHCTEM B NPHEMUHMKAX YACTOTHOH MOAYNSIUHU COCTOHT B TOM,
yTo nocrosinHas BpeMeHw GHIALTpa clicTeMH OCperTcss OYeHb Ma-
noil. Tlpr 31OM cucreMa aBTOMAaTiyeCKOH peryJHpOBKH ObICTPO
H3MellsleT YCHJIEHHE NpUeMHUKA, YHHUTOXKas TeM CaMblM H3MeHe-
YA aMIUIHTYAL! NTPHHMMAeMOro CHrHaja, BHihiBaeMble NOMEXaMH.
Hekoropsie THNL YACTCTUHX NMETEKTOPOB €Aabo BOCHpHHHMAIOT
KodeSalMsl aMmIuTyIs! NPHHAMACMBIX cHTHajob. [Ipu HCnojb3o-
BAHIM TakHX ASTEKTOPOB [ApazHTHash AMIVIMTYAHaf MOAYJAAUHS
cHrHana neMexol cKasblBaeTcsl OYeHb cjlafo. ITO MO3BOJISIET HE
CTABHTH Tepel] AETEKTOPAMH TaKOro THia OrpaHMYuTe]lell aMIud-
TYABL.

Ha eixome orpaHnuMTessi Mbl LoJyuaeM KojneGauilsl, MEHSIO-
LWHeCH MO 9acToTe, HO Nocrosiiibie no amuautyne. Ecan sth kKo-
JNeSanug NoABecTr K OObIMHOMY ACTCKTOPY aMOJHTYAHON MOAYJsA-
IIMH, C BKNICYEHHLIM B €ro Lerb TEJIC)OHOM, TO HHKAKOro 3ByKa
B tenepoHe Mbl He YCNHIUMM, Tak KaK NOCTOSHHblE NO aMIJIH-
Tyne goscHauHs nocje BHINPSAMJIEGHHA AeTEKTOpOM HAalyT B TeJie-
doHe noctosinHb TOK. YTOGH npeBpaTHTh UYacCTOTHO-MOTYMH[O-
BaHHblC KOJNEGaKHsT B 3EYKODbIE, HX NPEBpALIAIOT CHauajd B KoJe-
Oatiifl, MOAYJIM[OB2HHLIE NO aMNIMTYZe, a 3aTeM JACTeKTHPVIOT
OO6LIUBLIM JIETEKTCPOM aMRJMTYAHOR Moaynstiuu. JLis npespaure-
FiIS 4aCTOTHOR MOAYJSALHH KOJeSanud B aMAlu1YAHYI0 MOOynf-
LHI0 HCMOJNL3YIOT pe30HAHCHble CBOHCTBA KoJeGaTeNbHWX KOH-
TypoB (¢ur. 12).

H3BecTHO, YTO yCHIIGHHE KOUTYPOM MONBOLHMNOT) HanpskeHust
3aPHCHT OT TOrO, HAaCKOJbKO YacToTa NOABCACHHOIO K KOHTYPY
HaMPSUKGHHA  OT/NIMYAETCH OT €ro pe3oHaHcuod uyactoTel. [lpu
COBMACHHE 3THX YacTOT YCHJICHHE NOJIYYaeTcs] MakCHMAaJIbHBLIM,
Takan 3aBucumoCTh N306paxaeTcsi H3BECTHONM pe3OHaHCHON KpH-
BOii KoHTypa. PaccTtpoHM B npHEMHHKe 4YacTOTHOH MOAyJasuuu
KOHTYp, HaxOmfilLHHCS TOCIE OrpaHuuuTeNs, NO OTHOWEHHI0 K
cpeliHeRl yactome, T. €. K TOil YaCToTe, KOTOpas Moayyaercst B Kac-
KaJlaX YCHJICHHS! NPOMEKYTO4HON uyacTOThi NMpM NpHEME YacTOThl
«MoJluanusi».  PacctpouM ern HacTonnKo, yTOOH 3Ta  CpPEAHAA
yacToTa yCHaHBanach KOHTYPOM BABOe clialee, ueM pe3oHaHCHas
gactora. Toraa nmpH MOAYASILEH YacCTOTHl AMOJNTYAA BLICOKO-
UACTOTHOTO HANpsXKEeHHs1 Ha KOHTYpe OGyAeT H3MEHATLCH B COOT-
BCTCTBHM € KOJNE€DAaHHAMH uacTOTH. YacTOTHO-MONyJMpPOBAHHLI
CIFHAJl OKAJKETCsl MCHSIOMIHMCH [0 aMIJIMTYAE B COOTBETCTBHH €
OTKJIOHEHHSMH €TO 4acToThl oT cpelHell. [loneenss 3T KoneSauuR
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¥ ofisypomy nerexrTony amnauwtynuofl momyaanm
NOJYYHTL KOJieGaHHst 3BYKOBOH 4acTOTHL

dror cnocod npeppalllelHsi YacTOTHO-MOAYJAHPOBAHHLIX KoJe-
Sannii B koscOakus, H3MeHSOLHeCK MO aMNJHTyAe, CpaBHH-
TEJLHO NPOCT W AlaeT XOpOLUHe pe3yJnTaThl [PH MOLYJSLIHH C He-
Gonewofl nepnaunel usctorel. OH 0CO6EHHO MPHMCHHM B MOPTA-
THBHBIX NpUEMHHKAaxX YacTOTHOH MOAYJALHM, HanpuMep B npueM-
IHKaxX AJif OIepaTHBHOI CBsA3H.
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®ur. 12. Tprob6paszopatne 4acTOTHO-MONYJIHPOBaHHbIX KoJcGannh
B KosebaHus asOuTYIHO-MOAYIMPUBAHABIE HOCPEACTBUM pac-
CTPUCHHOI O  KuaTypa.

IlpuMensia  cxemy CeTouHOro MeTeKTHpOBaHHs ¢ obpaTuoil
CBSI3bIO, MOX(HO MEHNTb KPYTH3HY pafouero yyacrka pe3OHaHCHOR
KpuBofl H, TakuM O6GpPA30OM, MOXHO TNOA0GDATE HauBbiroAuedlwHe
YCJIOBHSI ANA TOJYUYEHHA TPOMKOrO H HEHCKaXKeHHOro CHruaJa.
UacToTHBIl NSTEKTOp TAKOO THNA MOXEeT NMPHMEHATBCA B CBepx-
percHepaTHBHOM IDHEMHHKE.

Dosiee coBepiueHHbIME B CMEICJE MOJYUEHHS HEHCK2XKEHHOrO
npHeMa SBASIOTCS ABYAT3KTHble CXEMbl AncKpuMuuatopos. Pac-
CMOTpHUM nBe n3 HuX. B mepsoi cxeme (Pur. 13) nBa woHTypa
L\C, u L.C; nactpoens na Kkpailiime yacToThli pabouelt noJocH
yacror, Hanpumep, koutyp L,C, nactpoen na HH3wy0 rpanuuy fi
MOJIOCKl  HAacTOT, MPONYCKAEMbIX YCHiHTeJdeM NpoMexyTouHoM
gactoTel, a KouTYp L,Cs COOTBETCTBEHHO HACTPOEH Ha BHICLUIYIO
rpanuuy f; nojock wHacror. B cayuae OTCYTCTBIR MOAyJAALUH
30



CpelAn sacioia, noasoduman B xoutypasm L,C, n L.Cs, Syaer »
paBroil cTenenu ne coBnaiate ¢ HX co6Gerpentoil wacrorofi. Ina
koHTypa L,C, cua 6yner Jiexkarb BhILIE €0 pe30HALCHOH 4YacToTuW
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WM/ ¥ | IN
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®ur. 13, Cxema paGoThl ABYXTaKTHOFC AMCKPHMHHATOPa.

h, a nns koutypa LyC, cpeiusis uacToTa JNEXHT HMXE €ro peso-
HaHcholl uyactothl fo. TpH npaBunbHOl HaCTPOMKe KOHTYpPOB H
onuHaKoBOH  popMe HX pPE30HAHCHBIX  KDHBbIX Ha KOHMTY-
pax OyayT co3naeaThc OMinaxoBbie Hanpskenns. Hanpsoie-
HIS,, BO3HHKAIOUIHE Ha KaXJOM H3 KOHTYpOB, BbINPAMJSIOTCA
OXOAHLIMH JeTeKTopamy. DuinpaMJyieHHule RuofaMu TOKH MpoXo-
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AST yepe3 conpotupicnus Ry n R Bemnunnp 3THX conpornsie-
nui onuHakoBrl. [Ipoxonsline 4epe3 CONPOTHBIEHHA TOKH CO3AaI0T
naferus HanpsukKeHnfl Ha 3THX COMPOTHBJEHHNX, NpHuem ofuiee
UanpsXKeHNe Ha BbIXORe AHCKPHMHHaTOpa Mexay toukamu A n b
Ovner pagpno ajreCpaduccKOd cyMMme HNaneHHH Hanpsxennil Ha
R, v R;. B paccMOTPEHHOM CJyuyae HanpsieHHe MEXAY TOYKaMd
A u b Gynmer paBHO HYJIO, TaK KaK NaeHUst HanpskeHus Ha Ry
U R, paBHH 1 NpOTHBOMONOYXHH Mo 3HaKy. EcjH B Kakoit-Tro Mo-
MEHT yacTtora, noasomumast Kk kourypam L,Cyn L,Cs,, ymeHbluHTCS,
To ona Oyner Oamxe K coOCTBeHHOH uactore KoHtypa LyCy u
Rajbile oT coGcrBeHHON yactothl KoHTypa L.Co. IlpH 3TOM coOT-
BETCTBEHHO Hanpsixenne Ha Koutype L,C, ypemuuntcs, a nanps-
wenne na xoutype LoC, ymeusiures.

Uepe3a conporuBiesde Ry npd 3toM noteyer Gospwnil TOK, a
yepes conpoTHBieHHe Ry — MeHblHi. B pesyserate na Bblxone
AucxpuMuHatopa Mexny toukamn A u b cospaerca nanpspkenne,
OnpeaesisieMoe KAK Pa3HOCTh HAMpsiKEHHH Ha CONpOTHBJIeHHAX Ry
H Rs. B cnydae eciv yacrota H3MeHHTCs B CTOpOHY Goliee BBICO-
Kofi wacTorhl, Hanpsokenne Ha Koutype L;C; yMeHpwmTcs, a Ha
konrype LoC, yBesmynuTCs H B peasynpTate Fa BHIXOIe HHCKpHMH-
HaTopa CO371AETCA HanpspkeHHe, ofycroBrennoe pasHoOCTbIO Ha-
OPSDKERHH Ha CcomnpoTHeJeHHaX Ry m R, Ho no cpaBHeHHwo ¢
npegbaytinM CIyyacM 3HaK 3TOro Hampspkenns B Todkax A w b
fyner obpatuniM. B 3Tcii cxeMe H3MeHCHHSI YacTOTht KoJieGauui,
LiONBOAHMBIX K IGICKPHMHHATOpPY, NPHBOAST K MOABJEHHIO nepe-
MENHBIX HaNpsKeHNIH 3BYKOBOM 4aCTOTH Ha BBIXOAE ANCKPHMHHA-
topa UYem GosLile OymeT OTKAOHEHHEe 4arTOThl (B Npepedax no-
JOCH NPoNycKarinsa), TeM Gogblle Gyner aMIANTYAa HanpsKeHKs
ABYKOBOH 4acTOTH Mex<ny Toykamu A u b. OCGwyno paccrosiuue
N0 OCH YaCTOT MEzKAy BCPUIHAMH Pe30HAlCHBIX KPIUBHIX GepyT
HECKOJIBKO Gosiblile MIMPHIE NONOCH MPONycKaHHs. DTo nejaercs
IJs1 TOro, 4To0OH NPH H3MEHEeHHAX YacTOTH KoseGaHHA H36aBHTDL-
€Sl OT BO3MOKRBIX HCKarKeHnl.

Bonbiioe pacipecTpasenie B MpHeMHHMKax YacTOTHOH MOXy-
JSLHK TMoJdyuynsia cXema, u3pbpaikeHHaa Ha ¢ur. 14. Kourypal
LiCy n L:C, B 3700 Ccxeme HaCTpOEHH HA CPeRHIOK YacTOTy MNo-
Jgocul nponyckanus. Kowryp L,C, cessan ¢ Kourypom LoCy uu-
AYKTHBHO, @ Takxe yepes eMKoCTb C, MOAKIIOYEHHYIO K CpenHeit
to'ike Katywkn Ly. [lpn pe3onance, 1. e. korna Ha Koutyp L,C;
nojaercs 4acToTa. papHas CpedHeil yac1oTe noJOoCH MpomycKa-
HISl, BBICOKOuLACTOTHHIE HaNpsUKeHHs Ha aHuRax JHoHoB OymyT
PaBHHE, a BBLINPSAMJIEHHOE HaMpsi7KeHHe Ha BLIXOAE JHCKpHMHHa-
Topa Oyzer paeuo nynw. Baaropapa usmenennsy ¢a3opbHix COOT-
nolenyi B cayvyae (TXoJa yacioTel OT Cpealell BLICOKOYacTOTHbIE
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Hanpssenysi ia Ai0A3X JERGICTCA pasTiMIILIMY I H2 BLIXOTE CXe-
Myl TIOSIBJISIETCS BHINIPAMJIIEHHOe HaNpAXKEHHE, BEJIAYUHA H 3HAY
KOTOpPOTO 3aBHCAT OT BEJIIYHEBI H 3BAaKa OTK/OHEHNA YaCTOTBL
Ecan yactota MeHsercs B pe3yJibiaTe 4acTOTHOW MOLYJISILMH, TI
Ha BBIXOje AHCKPHMHNIATOpa BO3HNKaeT 3BYKOBOS HINPFzEH!e.
B caoeil BHINPAMHTENBNON YaCTH 3Ta ¢XeMa nolo6Ha npenbiny-
e, HO H3MEHEHWsi HanpsiKeHHH Ha [HOAax NPH OTKJOHEHHsIX
YacTOThl B HCll [OJIYHAIOTCA HE 33 CYET Pasjiyus Pe30HaHCHBIX
KPHBBIX KOHTY['OB, a 3a CYET M3MEHCHHs (Pa3OBBIX COOTHOLUEHHI.
B 370t cxeme npoccesib BHICOKOHR 4aCTOTHl HEOSXOOMHM [Jin 3aMbl-

Tﬁé .].@ z” "
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<¢ur, 14. Cxeua ABYXTAKTHOrO AHCKPHMHHATOPA.

KaHnn peneil BHINPSIMJAENHLIX TOKOB OOGOUX IOHONOB H BVECTe C
TEM OH MPEeNATCTBYET MynTupeBaniio KoHTypa L,Ca HiXEUM KOH-
neucatopom C, KOTOpHIE HEOGXOOMM st OCYIUECTBNCHHSI JHOJN-
HOro feTekTHpoBauus. Donee mpocToil Bapuant 3Toil cxembl, no3-
BOJISTIOLHE 0GXOAMThCst Ge3 apoccesisi, H3oOpasker Ha ¢ur. 15.

3a ANCKPHMHHATOLOM B NDHEMHHKAaXx YacTOTHOH MOLYJSUHH
YaCTO CTaBSIT CNEUHANBHHA uacToTubli  QuabTp, ocnabnsiollni
EOCNIDOH3BEJielIMe  BHICHIMX  3BYKOBBIX 4acTtoT. Kaxk rosopunoch
BHILle, 3TO ocidabiasier Binsiuve nomex. Onnako Takoll QuiabTp
MOX(HO NPHMEHSITh JIFIIb B TOM Clyuae, €CJIH NMpH nepegade npo-
H3BOAMTCA COOTBETCTBYIOIIHA MOALEM BHICWUHX 3BYKOBHIX 4acTOT.
XapakrepcTnkd GHUIbTPa B NMPHEMHNKe NOJKHBI ObITh NMPH 3TOM
cornacoBaHbl € XapakTePIICTHKAMH MepelaTyrKa.

JIByXTaKTHEYe CXeMH AMCKPHMIHATOPOB CNa6o BOCIPHHITMAICT
Kojie6aHisl aMNJNTYAB CHTHAJIOB H MO3TOMY MOrYT MpUMEHSITLECH
B MpHEMHUKAX YacTOTHOI MORyNsiiuH Ge3 orpaHHuHTened.

CymecTByIOT CnenHadLHbBie CXeMBbl IUCKPHMHHATOPOB, KOTOpLIE
COBeplUeHHO He peardpyloT Ha KouebaHHs aMnauTyAbl NpHHUMae-
MBIX CHFHaJIOB ¥ TPeAHa3HayaloTCA AN paboThl B NMPHEMHHKaX
6e3 orpannuntenell. [Tpocrefilas w3 Taknx cxeMm H3o6pa)keHa Ha
¢ur. 16. B stoli cxeMe, Kak H B npeaBIyLUIX, CHCTEMA KOHTYPOB

8 T. B. NMauxor. 33



LCy n L.C, punonnena rakum oOGPA3OM. YTO BHICOROYACTOTRLIC
HanpsKeHHs HAa JMONaX OKA3bBAIOTCA PABHBIMM ONHO APYroMy,
ecsii 4aCTOTa DPuBHAETCH Cpeareil 4acToTe MONOCH MpONYCKAHHUSL.
Ipn OTKAOHEHHAX YAcTOTHl HAMPSKEHUS HA AHOAAX AENAIOTCH HE-

¢wr. 15. CxeMa NBYITaKTHOrO JHCKPHMHHATOPA
6es npocceas.

pasubiMu. Tlpy paBencTBe HanpsKeHUH Ha AHONAX BHIMPSAMJICHHLIE
TOKHM TEeKyT uepe3 ob6a auona, ucpe3 KoHTyp L.C, ¥ uepe3 conpo-
THBNeHust Ry v R, Tlpu sToM na compotupacHun R, obpasyercd
Naleline HANPAXEHUs, KOTOpOe 3apsnkaeT KOMeHcaTop Gonbiuofi

5
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Ry
dur. 16. Cxema NNCKPHMHIATOPA ¢ CAMOOrpPalHYSHEEM.

emkoctH Ce. Tlpy MORynsinpH 4acToTEl HANPSXEHHE HA COMNPOTHR-
neHuyn R, usMensiercsl B COOTEETCTBHU C MOAYAsAuMeil.
Bnaronaps TOMY, YTO HanpshKE€HHE HA KOHAeHcaTope Gonbluoft
emMkoctH Cs HE MOXET M3MEHATLCH OLICTPO, TOKHM H HanpsiskeHus
B 3TO#l CXeMe He 3aBHCAT OT GHICTPLIX u3MeHeHUR aMOAHTYAN CHP
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pana, BEIBHIBaeMux neilctsrem noMex. [1ostromy Takaa cxema ne
Tpebyetr orpanuuesna. OnHako. rpOMKOCTb NpHEMa NpH HCNOJbe
30BAHMN TAKOTO AHCKPHAMIIHATOPA 32BHCHT OT CHJK NPUHHMaEMOro
cHrHana, TOrda KakKk B CXemax C [pHMeHelHeM orpaHuuutenefl
Takol 3aBICHMOCTH HeT. 3TO 3aCTaBJIICT HCNIOAbL30BaTh B MpUeM-
HHKAX ¢ pacCMOTPEHHBIM NHCKPHMHHATOPOM aBTOMAaTHYECKYIO pe-
ryJAHpoBKY ycunenrs. Hanpsokende nns aBTOMaTH4ecKoil perynn-
POBKH ycuJieHHsi cHUMaeTcsi ¢ koHaencatopa Ce. '

[Mpu BLiOOpe oXeML! H KOHCTPYHMPOBAHHH MPHEMHHKA 4acToOT-
FOil MOAyJsiNMHM HYXHO HMETb B BHAY Cleayioilee: npH CpasBHH-
TeJbHO HeGCNbIUNX pPACCTOAHRMAX OT NEpenaTyuKa BO3MOXKHO NpH-
MEHHTbh MDHEMHHK APSIMOrO YCUAeHNs naxe 6e3 oOpaTHOl CBs3d.
CxeMBl DPSIMOTO YCHMIEHHS HMEIOT NPEHMVLIECTBO B MPOCTOTS Ha-
JNaXiuBanis npueMHiIKa. Bonnlylo 4yBCTBETENBHOCTE AAKOT CXEME!
CBEPXPEreHEPATOPOB C PAcCTPOCHHBIM KOHTYPOM, OAlIAaKO OHH He-
CKONMLKO Gonee CHOMHEI B HaJIAAHBaHNY.

INpnMenennte coepxperenepaunn B npuemunkax YM nossonsier
npy oueHb HeGONBLLIOM yHCNE JIaMA MOJYYyaTb NOCTATOYHYIO YYyB-
CTBHTENILHOCTb JAAfl MpPHEMa CHrHajia, Jasie Ha CPaBHUTEJLHO
GoJbliOoM PAacCTOSHHH OT nepefaTyHKa.

B cBepxperencpatope npuem MOLVIHNPOBAaHHBIX CHFHanoB Be-
nercs npu obpaTHOH CcBA3W, upeebllUaUlell nopor reHepauuH.
KoneGanus, po3nHKalouiHe B CXEME, MEPHUONMYECKH TacsTcs BEe-
JeHreM B Uenb CEeTKH HanpsuKeHus racsileil HjaM, Kak ee ellle Ha-
3niBaioT, Apobsiledl yacToTul. Bennunua racsaoiedl yactoTw Gepercs
BHILIe 3BYKOBOH YacTOTHI, HHaue oHa OynCT NpoCayumBaThcsd Ha
BLIXOIlE NPHEMHHKA.

lacsman yacToTa MOMXeT c034zBaThCsl KaK OTHENBHON naM-
noft (cxema CBepX3BYKOBOrO reHepatopa), Tak H CO31aBaThCs
TOH e JaMnoH, KoTtopas CHAYyXHUT ANs NETEKTHPOBAHHS H yCH-
NeHuN,

Tak kak neficrBue cXeMBl CBepXpereHepaTopa OCHOBaHO HA
H3MEHEHHH XapakTepa HapacTaHhs renepHpyeMbix KosneGanwil nopn
BO3AefCTBHEM NPHXOAFIIMX CHPHAJOB, TO HeoOXonwmo, uto6ul 3a
BpeMsl BCTBILUKH KojseSaHW# OHH yCneBanW NOCTaTOYHO BO3PacTH,
T. €. yToObl 3TH KojeBaHuA uMesnd 6oabuioe yucno nepuonos. [To-
3TOMY CXeMHl CBEpPXPEreHepatopoB NpPHMEHUMBI B OCHOBHOM Ha
YKB u no3>ToMy e racfinias yactota He LOJ¥(HA OuITb OueHb
pbicokofi. O6biuo ee BuidHpator nopsaaka 20—100 key.

[Tpn 3TOM YyBCTBHTENBLHOCTE CBEPXpEreHepaToOPHOro MpHEMHH-
Ka Ha YKB moxer 6biTh noBenena no HECKOJBKHUX MIKPOBOJBT.

CaepxpereHepaTHBHLIH NPHEMHHUK MaJio NMONBEPKEH NeRCTBHIO
HMNYJbCHBIX TIOMEX, NO3TOMY B HEeM MOXHO He NMpHUMEeHsiTb orpa-
nnunreas. Kpome Toro, 3tor npuemMHuk o6jafaer CBOHCTBOM
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€CTeCTBCHHOM aBTOMATHYECKOR PperyJiHpOBKH YCHJIEHHSI — CHTHA-
Jb BLILIE ONPEREJEHHOTO YPOBHS HE MeHSIOT HanpsuKeHHs Ha
BLIXOJIE.

HenocraTkaMH ceepxperenepaTopa sIBISIIOTCA: CHIbHOE H3JY-
yeHye B aHTEHHY M, CJCLKOBATENbHO, NOMEXH OKPYXaloWuM pa-
IHOYCTaHOBKaM, 3HauMTeJbHbIE HeNHHefHHe MCKaXeHHUst, MCHLIas
NOMEXOYCTOAUMBOCTE NO CPAaBHEHHIO C CynepreTepOAHHHBIM MNpH-
emukom UM ¢ orpanuuurtenem.

Ins Toro, 4yro6m NpesOTBPATHTb H3JNY4YCHHE B aHTEHHY H I0-
MeXH COCEfiM, B NDHEMHHKe HeoGXOAHMO Mepes KacKaLOM CBepX-
pereHepaTopa NPHMEHATb KacKaJl YCHIeHHS BhICOKOIT 4aCTOTLL. Lﬁrm
yBeNHYEeHHs TOMeXOYCTOHYHBOCTH U AN YMeHbLIeHHSs] HeTHHEHHBIX
HCKa)KEHHH MOXAO TNPHMEHNITb JIBa CBEpXpereHepaTopa, CUM-
METPHYHO paCCTPOEHHBIX OTHOCHTENbHO CpefHell yacToTHl. Bhbi-
XOfbi OOOHX CBEPXPEreHepaTopOB COELUHSIOTCA MO LBYXTaKT-
Hoft cxeMe. OLHaKo, Takas CXeMa CNOXHa B BLHINOJHEHHH U Hana-
KPBAHHH.

CxeMa cynepreTepOAHHHOTO NLHEMHHKA YaCTOTHOA MOMY/SIIHH,
cocTofAllas U3 OHNOro KackKafa BLICOKCI 4YacToTsl, apecOpa3opa-
Tedfl, NBYX KaCKafOB IPOMEXYTOUHOH YACTOTH, OTpaHHYHTENS,
JHCKDHMHHATOpa M JBYX KacKajoB HM3KOIi YaCTOTHl JIOBOJIBHD
rpoMO3JiKa, Tak Kak Tpefyer 8 —9 ynamm, HO faeT oueHb Xopoliie
Pe3yNbTaTel KaK B OTHOIIEHHH YYBCTBHTENLHOCTH, TaKk U B OTHO-
IIEeHHH YHCTOTH MPHEMa. DTy CXeMy MOXHO HEeCKOJBbKO YIPOCTHTb,
HE NPHEMCHAA KACKAMOB BHICOKOH YaCTOTH M orpaHuynteas. Kac-
KaJl BLICOKOfl YacTOTH XenaTeneH NPH GOJNbLLIOM pACCTOAHMM 0
nepeaatunka (30-—40 xat). I'lpy Gosee Gnuaxom paccromipm 6e3
Bero MOXHO o6ofiTick. Mowno oOofiTHch TaKke ¥ §23 orpanuu-
TeJssl, TAK KaK NpH OTCYTCTBHM NOCJCAHEro NpHeM 4YacToTHON MO-
Aynauuy, oCOGEHHO NMPM MPHMEHEHIH JBYXTAKTHONO 4YaCTOTHOID
NeTeKTopa, o4YeHb cNabo NoABepIKeH MOMEXaM.

OcoGennoe BHHMaHHe NPH KOHCTHYHPOBAHHH CYNEPTeTepOliHa
Ansl npdeMa gactotnofi MonyJasuud IOMKHO OHTb COpalleHo Ha
CTAGHNbHOCTL YaCTOTHl I'€TEPOLIHA H Ha OTCYTCTBIlE B Hem napa-
suTHoll dactrotHofi monynsinnyu. KoHTyp reTeponuna menaTennHEo
BLIMOJHHTL HACTPaHBAIOUIHMMCSH C [OMOIUbLIO HeGOJLIIOTO KOHICH-
CaTopa mepeMeHHOH eMKOCTH, 4ToOBl €ro MOXHO GLIIo NOACTPaH-
BaTb B npoiecce paSotel. Kpome 1010, B KOHTYp rerepomiaa xe-
JTAaTe/IbHO BKMIOUHTbL THKOHAGBLIN KOHHIEHCATOP EMKOCTEIO OKOJIO
5 mrmKgh; 3TO yMeHBUINT YXOM YacTOTH TeTepoiMHa H3-33a CaMo-
nporpesa. OcoGEHRO BHICOKOH CTaGUNLHOCTD 4aCTOTHI TETEPIIIHA
HOMXKHA OHTh B MpUEMH#KE, NPLHUMMAIOUIEN CHIHANbI Y3KOMOJOC-
HOM uacToTHOll MOmynsiUHH.
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IMapasuTHas wacToTHas MOAYJSAUNS B TeTerOAWHE MOXET npH-
pecTH K Goabwium HckawxennsM. IlpHuvHaMy napasutHOf MOLY-
JISHIHH MOTYT SIBTATECSl aKYCTHYeCKle BO3AeHCTBHSI TPOMKOTOBOpH-
TeJIfl Ha JJaMTly reTepoAMHa, MeXaHHyeCKHe COTPSICEeHHS, NyJbcauus
NHTaIOWNX HanpsiKenu# WM T.Nn. eTepomHH HOMKeH OblTh 3alliu-
leH OT BCEX 3THX BAastHuil. Jlns 31oro on AcmKer ObiThb XKeCTKO
CMOHTHPOBaH. NPABAJLNO PACnOJNOXKeN B MPHSMHHKE H, KpoMe TO-
0, HanpsiKeHHd, NMOABOUMMEIE K HeMy, JOJIKHbl ObITE XOPOLLO OT-
¢unLTPOBAHLL.

B kackapax ycajenyus (IpOMEXyTOUHOI HaCTOTH »KeNaTeNEHO
NpHMeHsTL JiaMnbl € Gogbiuoii  KpyTusHoid — 6AC7, 6AE7. Ilpu
NpHMEHEHNH 3THX JNami fonyuaercs Kos(phiuureHT YCHIesHus Ha
kackan nopanxa 70. Ycuanteab mpoMexyTounoll yactoibl HA OLR-
HOYHHIX KORTypax NO CpaBHEeHHIO € YCHJIUTEJeM C MOJIOCOBEIMA
(uIbTpaMH 3HAGHTENbHO Npolle B NaCTPOHKe i HAeT HCCKOJBKO
6oabilee ycuNeHue, XOTsl H oOOnajaeT MeHbmeHi wH3GHpaTelib-
HOCTBIO.

B kackagax ycunenus npOMeXXYTOIHO! YaCTOTHI JIErKO BO3MH-
Kaer camoBo3byxaenne Utolu ero mpenoTBpaTHTb, HEOGXOIHMO
pacrnofnarath [eTajid NMpHEMHHKA TakuM o6pa3oMm, yToGkl ne BO3-
HIIKajl0 B3aUMHBIX BAMSTHHE KATYLUEK, NMPOBOLHHKOB AHORHBIX H
ceTowHbIX uenelt u T. n. Ece geTanu — KOHZEHCATOPBl, CONMPOTHE-
JIEHUS] — JOJDKHB! CLITh 0 BO3MOMKIOCTH HeGCNbUIMX pa3MepoB, a
COCMIMHUTEJNIEELIE MPOROAKNMKH nanfonee KopoTKuMH. Mexay ne-
FOTOPBINH  JI€TAJISIMH, BO3MOKHO, NEHJIETCS] YCTAHOBKTL HEOOINb-
uiie 3KpaHbL.

HACTPOUKA NMPHEMHWKA UACTOTHOM
MOy JIsILYH

Jlna RacTpofikk NPHEVHHKAa YACTOTHGH MONYJSIIMW HeoGXOH-
MO HMMETh T€HCPATOP, YVBCTBHTENbHL'M BONBTMETP [OCTOSHHONO
TOKa H Kakoil-in6o HILAMKATCP RbICOKOYACTOTHOrO HampsiKeHHS.
Fenepatop momxen MasaTe 9acTOTLI, pacHble YaCTOTe MpHHMMAae-
MOro curiana, 4acloTe reTepoinHa, H, KPOMe TOrO, OH MOJIKEH
NEPEKPHBATL MAHANA20H, COOTBETCTBYIOMIHI NOJOCE MpPONMYCKaHHS
KacKaJoB YCHJIEHHSI IIPOMEXYTOMHON YacTeTH NplieMHMKA.

AnTeHHbT KOHTYD H KOHTYD KacKafla YCHMieHisi BBICOKOH ya-
CTOTHl HaCTPaWBaIOTCSl Ha vacToTy ckruana. Kowtyp rerepoumsa
NpUEMHHKA HAaCTPAHBASTCS HA YACTOTY, OTJHYHYIO OT YaCTOTEI CHI-
HaJia Ha BCJKYHHY NpOMEXKYTOYHO# uwactoth. KowTyphl Kackamor
YCHJIEHHST MPCMEXVTOMHOM YACTOTBI MOMXKEEI GBITh OTPEryNHpOBa-
HH H HACTPOEHH! TaK, YTOOH BCCh YCHJIHTENb NPOMCKYTOYHOM Ya-
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CTOTHM DPaBREOMEpPNO NpOMyCKal BCO HeoOXOHNNMYI  RUNOCY
qacToT.

Ecau B yennurene npoMexxyToyHOR 4acTOTH MPHMEHSIOTCS ONH-
AOUHbLIE KOHTYDbl, TO KaX<AbIH H3 HHX AOJKEH HaCTPaHBaThCA Ha
q4CTOTY, OTJHUYHYIO OT “aCTOTH Apyroro. Hanpumep, nepebifi KOH-
TYP HACTPaHRAETCS HAa MIUHAMANBHYIO YACTOTy MOJIOCH MPONYCKa-
HIifl, BTOPOH KUHTYp — Ha MakKCHMaJbHylo YacToTy M TpeTHHl — Ha
CPEIHION0.

Ecnn B ycunutenie napiMensitoTcA nonocoebie GuALTPH, TO BCE
KOHTYPBl MX HACTP3WBAIOTCH fia CPENHIO HacTOTy fONO0CL Npo-
nyckaHlig. TIpoBepxofi paBHSIbHOCTH pPEryaHpOBKH H HacTpoHKH
YCHJHTENST NPOMEXKYTOUHOII 4acToThl B OOOMX ClyuyasxX CAy»XOT
CJeAyiOllee: fI0KAa3aHH HHANKATOPHOTO npHOOpa, BKJIIOYEHHOIO
Ha BBIXOMG YCHJWTCNS NDOMCKYTOUHAA yacTorol (A0 OrpaHHuH-
TeNs), JOJKHE ObiTh ONHHAKODBH MpH NOAAuYe OT rereponiiHa Ma-
KCHManbHofi 0 MHHHManbHOH wacToT noJiock! nponyckauus. Ecau
Ha 3THX KpafiHNX 4acTOTax noxasaHnsg np4bopa pasinuHbl, TO
TpebyeTca NOMOJHHTENLHAS HACTPOiiKa KOHTYpuB. [lokaaanus npu-
Gopa Ha KpafHUX YacTGT2X He JONKHH OTJIHYATBLCH OT NOKa3aHWH
npubopa na cpepnefi yacrotre Gonee wem Ha 10—209. Ecan 310
He BBINOJMAETCA, HEOSXOAHMO OTPEryaupoBaTh Caf3b KOQHTYpODB
NOJNCCORBIX (DHABLTPOB H YMEHBLUHTL COTNPOTHBJEHHS, WYHTIPYIO-
Lne KOHTYPH.

ITpoBepkoft npaBubLNOCTH paGoThl OFPAHWTITENS CNYXHT cle-
ayioulee: aMnABTYyla HaNpsKEHHS HAa BHIXOAE  OFPaHHYHTENSs
JIOMHKHA OCTAaBATLCH HeH3MEHHOH NpH yBeJHUYEHHH aMIJHTYAH n0-
JlaBaeMOro Ha BXOCJA OTPaHWMUTENS HanpsKeHus Bhillle Nopora or-
paunvenusi. Ilpn 3ToM BHXOAZNOE [anpsiKeilre He HONXKHO Me-
HATBCA TaKXKe MPH 1H3MEHEHIsIX YAaCTOTH BXOAHOTO HAMNPSIKEHHS B
nmpenesiax TOMNOCH TDONYCKaHis.

Hanbonee TwaTeabHoi Aon:KHa GbITh HACTPORKA MHCKPUMHIIA-
Topa. Eciiy B ANCKpiMPHATODe NPUMEHSETCA GAHHOYHBIA KOHTYp
(HECHMMETPHUHAA CXemMa), TO ITOT KOHTY) HEOOXOAWMO HacTpau-
BaTb HA MAKCHMAaNBHVIO (TH MIHUMaJAbHYIO 4acTOTy MOJIOCH npo-
nyckanus. IIpcEepxoil NpasusibHOCTH HACTIPOAKH CRYMHT CAELYIO-
mee: UpH nofave Ha YCHIUTENL NPOMEXYTOYHOR 4YacToTel OT re-
HepaTopa 4acTOThl, DAaBHoll cpenHell yavTeTe NONOCH MponyckKa-
HHS. HA HArpyike ANCKPHUMHHATOPA AOHKHO ObiTh ONpELEAEHHOE
MOCTOSIHHOE HaMpAMXKEHHe.

Ilpn w3meneHnsx nonaBaeMoR uwacToTHl B TpeneNnax mMoJOCH
MPONYCKAHHA 3TO HAaMNPSXKEHNe JAOMKHO HIMEHSITBCHA 'pOnopuHo-
HaNbHO M3MEHEHHSM YalTOThI.

B cnyvae npHmeHerus NNCKPHMHHATOPA MO CHMMETPHYNOR
CXeMe € ABYMS KOHTYPAMH, HACTPOCHHHIMH HA2 pa3lible YacTOTh,
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KOHTYDH HOMKHH OBITh AACTPOPHL MO reHepaTopy oxrm Aa ya-
CTOTY HECKOJbKO GOJbLie MaKCHMaJIbHOR 4acTOThli NOAOCH npony-
CKaHHda, a ApYroll Ha HECKOJBLKO MEHBIUYIC 4acTOTy, YéMm MHHH-
MaJibHas 9acTOTa NOJOCHl NPONYCKaHHs YCHJHTENS NpPOMEeXYTou-
HOl wactorThl. KpoMe TOro, CBfI3H 3THX KOHTYPOB C NOEpBHYHBIM
KOHTYPOM ADJXHbI ObiTh OAWHAKOBH. [1poBEpKOI CAyXXHT caenylo-
uiee: npH noAaye oT reHepaTopa CPeAHEH YacToThl NOJIOCH MNpPOMY-
CKaHlis NOCTOAHHOE HANPSIKCHHE Ha BblXOAe JHCKPHMHHaTopa
JONKHO ObiTe paBAo HyJo. IIpH naMeHeHHH 4acToTel reHeparopa
12 BHIXOj€ AHCKPHMHHATOPaA AOMKHO BO3HHKaTh NOCTOSIHHOE Hae
npsizKeHHe.

Ecnn yactora renepatropa yBeNWuHBaeTCs TO CpPaBHEHHIO €O
cpedHefl 4acTOTOH Ha ONPEJNENEHHYIO BeNHYHHY, TO HAa BHXOAE
JHMCKPIIMHHATOPa AONIKHO NMOSIBUTLCA HEKOTuDOE HanpsikeHHe. Ec-
JIN 4acTOTy TeHEepPaTopa YMEHbIUHTB Ha TY XK€ BEJNHYHHY, TO MHa-
NpsiXKeHNe Ha BHIXOLE AMCKPHMHHATOpa HOJIKHO OCTatbCsi no ad-
COMOTHOI BeNlMuHHE TaKHM JK€, KaKk W B mpeabiiyllleM cJy4ae, HO
N0 3HAKY OHO AOJIKHO ObiTh NMPOTHBOMONOMHbIM.

Jlna wactpofikn ARCKPHMIHATOpPA, BHINOJHEHHOTO MO BTOpPOf
H TpeTbCH CHMMETDHUYHBIM CXeMaM,— HeoOXOAHMO KOHTYDHl Ha-
CTPaHBaTL Ha BEJHYHHY CpeAHeRl YacTOThl NOJOCHI MPONYCKaHHA
H noa6upath CBA3b MNOJOBHH BTOPHYHOTO KOHTYypa C f€DPBHYHBIM
Tak, yToOul ofllee HanpsHKEHHE Ha BHIXOAe NHCKDMMHHAaTOpa npil
flopaye cCpeaHed 4YacTOThl PaBHANOCh HyNO, a npH YCTaHOBKe
FeHepaToOpa Ha KpafHne 4acTOTHl NONOCKH MPONYCKAHHA HanpsXXe-
HHfi Ha BHiXoAe JAHCKPHMWHATOPa MOOMXHHI GbITh DaBHbIMH 110
aGconiotnoll BenHune ¥ oOpaTHbiMu no 3Haky. Ecnu 3t manps-
}EHHs He OAHHAKODbl, TO TPEOYIOTCS NONONHHTENbHAA PEryJiH-
POBKa CBsI3W M NOACTPOfiKa KOHTYPOB AHCKDHMHHaTopa. Bo Bcex
CXeMax Hanps>KeHue Ha BHIXOJEe NHCKPHMHHATOpPA AONIKHO H3Me-
HATbCH B Npefenax Mnojochl MPONYCKaHHA NPONOPUHOHANLHO
H3MEHEeHHAM YacTOThL

IMpakTHuecky yno6HO HanaxHBaTb MW HaCTPaHBaTh NPHEMHHK
C KOHIla CX€Mbl, T. €., NPOBEPHB YCHJHTENb HH3KOH 4YaCTOTHl, Ha-
CTPOHTL OMCKPHMHHATOP, 3aTEM Kackajabl BLICOKOH 4aCTOThl, rere-
POOMH M AaHTEHHBIA KOHTYP.

Hacrpofika npHemHuka yaetoTHOM MONYNSIHK HE mnpocra, a
rnasuoe, TpefyeT HanNKuka resepaTopa W W3MEPHTENbHWIX NDHGO-
poB. KOHCTpYKTODY-pannoniobuTesio MBl PEKOMEHIYEM 3alSThCA
BOMPOCOM Pa3sNPabOTKN CaMCAedbHbIX, YNPOLENHbIX npHGopos Aaf
Hacrpoiikn YKB annapatypu.



YCHIUTENW HU3KOM UACTOTH
U rPOMKOI'OBOPHTESU
IMPYEMHUKOB YACTOTHOIT MOOYJIGLIUH

INpuvenenre yacteTuoll MONVASIUMM Ha YJIBTPAKODOTKNX BOM-
HaX TO3BOJACT NepelaBaTh OyeHh ILUPOKYID [10JIOCY 3BYKOBBLIX
yaciot. Bce BocnpHHHMaeMble HCJOBEYECKHM YXOM 4acTOThl MOFYT
GbITh MepenaHb! NepelaTuikoM M NPHHSTH GPIeMHHKOM. Bee «Ton-
KOCTH» B 3BYYallHH TOJGCA U MY3LIKAJBHLIX HICTPYMEHTOB MO-
ryT GhITh BOCNPON3BENEHH TAKWMH, KaKile OHHM ecrh B HAeficTBH-
TeabHoCcTH. Ho BHICOXOXYIOXKeCTBEHHNLIH TTPHEM PO3MOKEH TOJLKO
NPH TOM YCJOBRHH, 4TO HE TCJRKO nepellaya, NpHeM H yCHnenpe
pPanHoYacTOT NMpOUCXoAAT Ge3 HCKalKeHUH, HO H yCHJeHHe 3BYKO-
BBIX YACTOT U BOCNPOM3BEfleH!e UX FPOMKOTOBODHTENEM SBJRIOTCH
Ge3yKOPH3HEHHEIMH.

[lpn npueMe oSuUHBIX mepefay ¢ aMIJIUTYAHOH MoOnynAuneil
H2a KOpOTKHX H CPCOHHX BOJHAX MepeRlercs CYXKCHHAA I0J0CAa
YACTOT. 3MleCh elle MOXKIO MHLHTECA C TeM, YTO YCHJIATCAL HH3-
KO# 4aCTOThl MM FPOMKOIOEODHTE b HETOCTATOYHO XOPOLIO BOC-
NPON3BOMNT BHICOKHE 3BYXOBHIE 4aCTOTH. 31CCh HHOTNA 3TO Obl-
BaeT NaXke MoJe3HO, TAaK KaK CHIDKAETCH yposeHn Wwymos. B pa-
ALOCTAlLLAX CayXKeBUoH CBA3H € waCTOTHON Momyisuuell, Korna
nepefaeTcss pa3rOBOPHAA peub, BONPOC © KaueCTBe BOCIHPOH3Befle-
HUS 3BYK2 He HMeeT OCOOeHHOID 3Ha4eHMdA, TaK Kak Tpebyerca
TOJILKO, YTOOH nepeniaua Gulia pa3bBopuupoil. Brnonwe ynopaerso-
PHTENLIIEIC Pe3VJILTATH J2€T NMPH 3TOM MOCPENCTREHHBIH NUHAMHK
nar teaedonnaa Tpy6xa. Ilpu pannopewanin ¢ 4acToTHOH Mony-
Jsailell TouTH HET WYMOB, a NOJOCA 3BYKOBBIX YacTOT fepellaeTcs!
mupokasn. Yckaxare 3RyK IIOXMM VCHJIHMTENIEM HM3KO 4acTOTH
BT NJOXHM AHHAMHKOM MpH 3TOM HexesaTesNsHo. MHorwe npeu-
MYIIECTBa PaflOBEWAHNS C 4aCTOTHOH MOnynAuueil npu TIIATeNB-
HO HaJlaXeHHOM NPHEMHHKe MOryT OLITh CBeAEHB! Ha-HeT MJIOXUM
yCHINTENeM HHU3KO YacToTel MM MJIOXHM  TPOMKXOTOBOPHUTEJIEM.
Yennutens HH2KOH yacTOTH NI IDHEMINKA YaCTOTHOH MOJyJs-
UHM NIOJIAKEH PABHOMEPHO MPONMYCKATEL NOJIOCY YacTCT B fipeflesax
c1 40 no 10 Toic. 24. Ou He NOMIKeH, KPOME TOTO, HMEThb 3aMETHAIX
HeJMHeMneIX HeKaxenkt (knupdarTop ne suiie 2% ).

B npocrsix npueMHAKAX YaCTOTHOR MOAYJNSANMU MOXKHO MNpH-
MEHRITL CXEMY ABYXKACKaHOro YCHJIMTENst HH3KON 4acToThl, fpH-
yeM mepBblii KacKkajl HeOOXOIHMO ELIIONHATL C HATPY3KOH B BHIE
OMHUYECKOro COMPOTHRJIEHHS, a BTOPoil Kackal— ¢ TpaHcdopMma-
TOPHLIM BbiXonOM. Beuunmnl eMKocTell JONMHBL GHITE NONO6PAHS!
Taxum o6pa3oM, 4TOOHl YCHNCHHE HE CHHIKAJIOCK HA CaMBIX HH3KHX
qacToTax, T. €. nepexofHas eMKOCTb AOJMHA OuTh B3ATA NO-
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paaxa 50 000— 160 000 mrmkg, a eMKocTh, napanienblias COipo-
THBJICIIKD CMEILEHHs, HOKHA CbiTh BCJHYHHOH B [LCCATKH HJH
coTHH MHKpodapan.

[Npumeltenre ToNQAILTPOB (pEryisTOpOB TOHA) B CXeMaX MpA-
eMI'HKOB YACTOTHON MOLYJSAUHM MKEeJaTeNhHO, HO BeJHYHWHH €MKO-
cTeil ¥ CONPOTHBJEHHT JOJIKHBI 3HAUMTENLHO OTNHYATHCS OT
BEJIMUMH TeX Ke jeTaled, NpHMeHseMBIX B yCHJUTeNAX HI3KOH
YaCTOTH NMPHEMHIKOB AMILTHTYAHOK MOAYJAUHH WJIKM B paluorpam-
MO(QCHHBIX yeuanTensix. OOHYNO LM YeuauTesell HU3KO# 4acTto-
TH pannorpaMModoHa NPUMEHRAIOTC (QUALTPHL, cpe3atolline BCe
yacrorel ebiite 5000 ey. B npueMHuke uvacToTHOH MOIYHALHH
takoll GuasTp npuuecetr Goasiioli Bpen. JKejarteisHo npirMe-
HEHHE OTpHIAaTeNbHOH O6paTHOM CBSA3H, TaK KaK oTpHUAaTesbHas of-
paTHad CBA3b YJyLIACT YaCTOTHYIO XapaKTePHCTHKY, VMeHbLiaeT
HeJuHeHHbIe HCKAMEHHST B MCBBILIAET YCTOHYHBOCTL YCHAHMTC.IS.

Jlamunm MOryr ObiTh B3AThl PasjHUHBIX THIOB, OAHAKO NPH
APUMCHEHHAW TPHOAA B BhIXOJMIIOM KacKaje HECKOJLKO yMeHblua-
JOTCS1 HeqliiHelHRe HCKaXKXenHs.

B 6onee MOMIIHEIX NpHEMIHKAX JKEJATENLHO MPUMEHATH IOBYX-
TakrTHble cxeMbl. JIByXTaxkTHEE CXEMBI YHHYTOXAIOT YeTHbhie rap-
MOHHKH, NOSIBAAICIHPECH B PE3yAhTaTe HCKAIKEHHH, BHOCHMbIX Bhi-
XOAHEIM KacKamoM. Ilpu BeICOKHX TpeCOBAHHAX K KaieCTBY me-
pCAauy IBYXTAKTHBIl BEIXOOHOB Xackal npUeMHMKA 4acTOTHG
MOnLyMsiilnd JIOJUKEH paforaTh B per<uMe Kjacca A, T. €. HCXOZ-
Hasi paGouas TOUKAa NOJAXHA BMOHPATHCA HA CepeAHHE NPAMOJi-
REfiHOFO yuacTika JIaMNOROH XapakTepucTHkH Takoli pexHM nos-
BOJISIET OOGCHEYHTh BLICOKOE KauCCTEO DBOCTPOH3BENEHMS 3ByKa.
TIpH npanusibioM BHINMOJHEHUM NBYXTaKTHAS CXeMa MOXKer IaTb
OUEeHb HE3HAYMTENbHHE HCKAJKeHHA.

Ecnu K yCHAMTENO nNpeabaBisieTcs TPeSoBalue MaKCHMabROR
SKOHOMHH BCTOYHHKOB MNBTAHHS, TO BO3MOXHO TMPHMEHHThL BLIXO-
Ol Kackan, RLINOJSHEHHbIA No JIBYXTaKTHON cXeMme, paGoraiomnied
B pexxume AB wmm B pexxnMe B. Hckaxenus npu 3Tux pexumax
HECKOJIbKO BhIlIE, ONHAKO BBIXOLHAS MOUIHOCTD, KOTOPYI MOXKIHO
NOJAYYNTh MpH TeX JKe JiaMiax H TeX Ke ICTOYHMKaX IHTaHHs,
3H2YATEJILHO GoJbLIe TI0 CPAPHEHHMIO C MOILHOCTBIO YCUJIITeNs, pa-
Gotaromero B pexume A. HMckaxcenwna npu paborte ycusmurens s
pexxume AB pau B pexiiMe B MOXKHO 3HAYNTENLHO YMEHBLLUINTB,
NpUMEeHssT OTPHLATENLHYI0 COPaTHYIO CBA3D.

Odens xopollpe pe3ynbTatel MOTYT HNATH CXeMbl NBYXKaNalb-
HBIX yCHJIUTEJEeH HU3KOK vactorhl. Ilpu atix cxeMax ycuiexue
BLICOKHX H HH3KHMX 3BRYKOBBIX 4aCTOT BeJIeTCSl MNOCJe LeTEKTopa OT-
DENLHBIME YCHIMTENAMH H  MOXA€TCA  COOTBETCTBEHMO HA [Ba
TPOMKOFCBCPHTENA, B2 KOTOPBIX OJHH BOCHPOH3BCAHT  BLICOXHE
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SBYKOBble Y4CTOTH, a BTOpO# — HH3kne. Takoe ycrpoficTBo nos-
poJiAeT B ILUHUPCKHX NpelienaxX peryJiHpoBaTh YaCTOTHYIO Xapakre-
PMCTHKY BOCHpOH3BCAsiUIEro ycTpodcrBa M noabuparb Hanbosee
NPHATHOE IJist cyXa H NpuUGAMIKAIOLIEeCA K eCTECTBEHHOMY 3BY-
yaune. KpoMe 1oro, BuiMONHUTL ¥ HANaANTb OTAENIBHO YCHJIHTEJIH
JNA BLICOKHX H HH3KAX 3BYKOBBIX YaCTOT, Aawllee HeOOJbLIYIO
BCIMYUHY MCKaXKEHHi, npoiue, YeM BHINOAHHTb ILHPOKONOJIOCHHIN
HeHCKaXalIUHi yCUNHTeNb ¢ OOLIHM KaHanoM BBICOKHX H HH3-
Kix yacror. OOHaKo, Takie CXeMBl, KaK TpeOylouHe yABOEKHOrO
yHcsia Jiamn, 1enecoo0pa3Ho BBINOAHATL JHIbB B YCTaHOBKaX
MOILHOTO THNA, HANPHMED B KJAYGHBIX NpHEMHHKAX, B fpHeMHHKaX
KOHLI€PTHONO THINA KOJJIEKTHBHOTO Nojb3opanud. B maccoBux npH-
eMHHKaX MHAHBUAYAJILHOIO TOJb20BAaHHA BOOJIHE YAOBJCTBOPH-
TeNbHbIE pe3yNbTaThl MOXET HaTh JABYXJaMIOBHIT YCHRKTEh €
oTpulIaTeNibHO| O6patHofi CBs3bI0 i BLIXOAHCH Jiamnoil tnna 66,
6V6 ugn GJI6.

JI0BONBHO CJIOKHBIM SIBJIICTCH BONPOC 0 BBIGOpE JHHAMHKA sl
NpHEeMHUKA MacTOTHOH MOAYJASIKH. DOJNBLIMHCTBO  MAJOMOIHLIX
JUHAMHKOB, BBINYCKAaeMbIX MPOMBILLJIEHHOCTHIO B HACTOSIULIEE Bpe-
MSl, HE PACCUHTAHO Ka MpoNyCKaHme Takoll MNIPOKoH NOMOCH 3BY-
KOBBIX YacTOT, KOTOpYIO [O3BOJAET NepeAaBaTh 4acTOTHAs MOLy-
Jsuun. Bo3moikHo, uto B GaunxaiinieM GvaymeM Takue AHHAMHKH
OyAyT BbInyuleHbl HAUlel NPOMBILLNEHHOCTHIO. [loka ke JoGure-
JIIO JIyulle BCEro NMpuMeHsATb ABA-TpH AMHAMHXA, NoAc6paHHBIX Ta-
KuM 006pasoM, utoGb B CYMMe OHH nepelaBalii BC3MOXHO Gojee
LINPOKYIO NONOCY YacToT. TakHe arperarthbl, COCTABJEHHEIE JaXe U3
[BOCPENCTCEHHBIX TPOMKOIOBOPHTENEH, JaloT HMOraia OYEeHb XOpo-
wre pesynbTatel. HanGonbliee saTpynueHne Bbi3niBaeT noadop
JHHAMHKA, ofecrnedlBatllero BOCNPOM3BEACHHE BHICOKHX YacroT.
Buinyckaevple B HACTCRLIEE BpeMs MNPOMBILLJENHOCTLIO MANOMOLL-
HLle  JHHaMIIKH OOblYHO NJIOXO BOCHPOH3BOASIT YAaCTOThI BhILUE
8 000 ey.

I3 naleii neuat# noMewmaniCh ONHCAHUA CAMONENLHBLIX [HHA-
MHKOB, CIICUHAJLHO pacCUMTAHHBIX Ha BOCHPOH3BEACHHE BBLICOKX
4acToT — TaK HasbiBaeMblx nniuaynok. OO H3 IHTEpeCHHX TeM
41 pannonrcOHTeNs-KGHCTPYKTCPa ABJSIETC paspaboTka NpocThiX
B BLINOJIICIHH FPOMKOTOBUPHTEREIH-NHUIAROK H IUHPOKOTOJOCHLIX
FPOMKOTOBCpHTENEH AJIA TpHEeMa YacTOTHOH MOLYJSILHH.

Hu3kue wacToThl MiuOrHe AMHAMUKE MPOMYCKAIOT XOPOLIO, Of-
Hako pafromOOHTENb NOJXKEH HUMEeTb B BHIY, YTO KavecTBO 3BY-
UaHHus, K OCOOEHHO KaleCTs0 BOCHOPOW3BEHAEliHS HH3KHX 4acror,
33BUCHT He TOJIbKO OT CaMOro rPOMKOrOBOPITENS, HO K OT aKVCTH-
KH AHKA WAN JOCKA, B KOTOPYIO YTOT IPOMKOIOBOPHIEAb BMOH-
THpoBaH. [N BocnpoisBezeHus HH3KHX 4acTOT AOCKA HAH ALK
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LOMXKHBl 6HITh HOCTATOYHON BEMMIHHBI H CAENaHLI U3 CPaBHHTEJb-
HO Tchctoro Matepuana (nmepeBo rtonmunHoit 1—2 cm). Tonkne
(;aHepHble H MJ1aCTMAacCoBble SIULMKH NAKT 3HAYMTENLHO XYILUHE
pesysbTathl. B HekoTUDWX cllyyasX KauecTBO 3BYHaHHsl FPOMKO-
rOBOPHTENA 3HAUMTEIbHO MOBBILLAETCS1 YCTPOHCTBOM ocoloro aky-
cTHyeckoro jgalnpvHTa.

Hanamxnupanue 3ByKOBOH YacTH palKoOnpHeMHHKA HYIKHO Be-
CTH B UeNOM, T. €. fuabGupaTh 3ByuaHue rpoMxoroBopuiediefl npu
paboTe ¢ TEM YCHAHMTENEM, C KOTOopbiM ORI Oyayr pa6ortath B
nanbueiitneM. HMuornma wenpaBunbioctH paGoThl MpOMKOroBOplTe-
Jefi KOppeKTHPyIOTCSl oOpaTubiMH  HenpaBHJBHOCTAMH B pabore
ycnaurens.

CXEMB M KOHCTPYKLIMH NPHEMHHKOB
YACTOTHOW MOYVJISLIMU

B Hacrosiuee speMs B CoBerckom Coose paGoraloT Tpu Beilla-
TEeNLhHBIX NepejaTiHKa ¢ YacTOTHOH MoAyJsidei: 310 — nepenar-
THKH 3BYKOBOrQ colporoxaenna Mockosekoro u Jleannrpaackoro
TCNEBI3MOHHLIX UEHTPOB # MrickeBekuil pammoBemlatensHbll ne-
peaarudx ¢ 4actoTHOR Moaynsiied. B Gawxafiuee BpeMsi Takue
nepenatyukd nosesrcy Bo MHorux ropopmax CCCP, npauem
YacTb M3 HHUX, HECOMHEHHO, OyleT COOpYMeHa CHIaMH pamHojiio
Guteneit.

Mpl npuBOIMM 3mech ONHCAHHMSI KOHCTPYKIMA OBYX NpHEMHH-
KOB, MpeJHa3HaYeHHLIX pAAs npuema pa6oT 3TUX 1Mepejiat-
YHKOB.

Ilpu noctpofike n Haha)XKHBaHWH TAKHX NPHEMHHKOB CHELYeT
AMETbh B BHIY, YTO ANA pANHOBEIATENbHHX Nepenay ¢ JacToTHoll
Monynsunel oTBeaeH nHana3on wactor 42—50 mezy. B yartrocTy,
MockoBekuit BeluaTeNbHbI NEPENATYIIK C YACTOTHOH MOAVAsilieil
paboraer Ha yactote 46,5 meey (6,45 a). HanGonbiran nepuaitis
4aCTOTHl, YCTAHOBNIEHHAs cTaHaaptoM, cocrasnser + 75 key. Co-
OTBETCTBEHHO, N0OJIOCA NPONVCKaHHS MpHEMHHKA, OTCUHTLIBaeMas
Ha YpOBHe NBYKpaTHOro ocliabGjieHHsl CUrHajia, He IOJIKHAa OLITh
yxe 150—200 meey.

Beicwas 3BvkoBas vacTcra, NepeiaraenMas YacToTiON Mony-
naureil, coctaBnser 15 ke. Haxonen, cienyer users B BHOy, uTO
npu nepenadye NPOW3BOJANTCH MCABEM BLICHINX 3BYKOBHIX 4acToT,
TaK 4TO TPAKT HH?KON 4aCTOTLI MpHEMMIKA JOJXKEH HMETb YCTDOii-
CTsa Ans ocgaabaeHHs GOCHPOW?BeNeHHsl BBICOKHX 3BYKOBLIX 4a-
CTOT.



CoepxpereHepaTHBHBIN NPpHeMHHMK 49acCTOTHOR
MOAYJNALHH

BB kauectee npnMepa OAHOro U3 NpocTefliMX NPHEMHHKOB ya-
CTOTHOH MONYJAUHH PaCCMOTPHM CXeMY M KOHCTPYKUHIO MpHEM-
HMKAa 3BYKGEO'O CONPOBOKAEHNs JIOGHTENhCKOTO  TeJNEeBH30DA
TAT-5. paspa6otaunoro T. A. layxmanoM. Cxema 3TOro npHeM-
HHUKA npupeneHa Ha ¢ur. 17. Ona conepxut Bcero 4 namnbl (6e3
BLINPSIMATENsI) H JAaeT XOpOoWEil npueM Ha paccrosiiny po 30—
40 km ot MOCKORCKOTO MJIH JIeHHHIpaACKOro TEJeUenTPpOB HIH OT
MocroBcroro nepenatuska 4actoTHoil moayasmnn. Ecau npuem
sefiercst Ha Oonee GAN3WHX PACCTOSIHHSAX, M3 CXeMbl NpHEMHHKA
MO HO HCKJIIIOUHTL BTOPOH Kackan. Ilpy xenanHH HecXONBKO yBe-
JIHYHTDL AANbHOCTDL NipreMa jaMny 6K7 Bo BTOPOM Kackane MOXKHO
3aMennts namnoit 6AC7.

M3o6parkeHHas cxeMa CONEPIKHT ABa KacKala yCHJEHHs BBHICO-
KOil uacTOTH, B KOTOpHIX paGstarot namnwt HAC7 w 6K7, cBepx-
pereHepaTHBHBIN AETEKTOPhHH KaCKaj, B KOTOPOM HCMOJib3yercsl
JeBast nojoBHHa JgaMnel 6SN7, W ABa KacKaia VCHIEHHsI HU3KOMH
uacTOTH, COGpaHHBIE HA NpaBoil nososuHe Jamne 6SN7 u va namne
6P6. lerekTHpobande TMPOU3BOAMTCS B CBepXpereHePaTHBHOM
Kackaze, KoaTyp koroporo LyCe 11eCKOJIBKO PACCTP2HBAETCS OTHO-
CHTEJIBHO Cpe/lHed YaCTOTH CHIrHAJa. DTOT KOHTYP JOJXEH ObTh
BBICOKOrC KauecTBa, AJf 'ero karymka L4 Mortaercst JHO0o Ha Ke-
paMiyecKkoM KapKace, JuGo ke naeqaercsi GeckapkacHoil. B kaue-
ctBe KoHjeHcatopa (g Hcmosib3veTcsi BO3NYIUHBLI TPHMMep Bbl-
COKOTo KauecTBa, €MKOCTb KOTOPOrO MOXET MEHSTbCA OT O 10
25 axmkg. Ocb 3TOr0 KOHIEHCATOPA BBLIBOAMTCH Ha JIHIEBYIO Na-
HEJIb ¥ CNYAKHT AN HaCTPOHKH NplievHHKA Ha pasjiMyHble CTaH-
uun. Hasi nonyuenust ycroftumpoll paGotwl cBepxpereHepatopa Ha
CeTKY €ro MOJaeTcs MOJOKATeJblioe Hampsi:eHde uepe3 COnpo-
tupaenne Re B 10 meosm. Koumencatrop Cio, WIYHTHpPVIOWHH aHOL
JIAMIBL Ha 3EMJI0, CJAYXHT GIOKHPOBKOT BBICOKOM yactorhl. OT Be-
JIHYHIILL 3TOTO KOHAEHCATOPa 3aBHCHT TAKXE YacToTa NpepeiBaHUs
Kosie6anuil ceepxpercneparopa. B usoOpaxxenHoil cxeme 3Ta ua-
crora paBHa 20—30 key. OrpanuuuTeNss B CXeMe HeT.

Kackaap ycuneHusi BbICOKOH YactoThi He TOJBLKO MOBHILAIOT
TPOMKOCTb DpHEMa, HO M NPEnATCTBYIOT MPOHHKHOBEHMIO YaCTOTh
cBepxperenepaTopa 3 anTeHuHy. EMKOCTSIMH KOHTYpPOB B 3THX Kac-
Kajgax CJIyaT pacrnipeAcAeHHbl2 eMKOCTH MOHT#Xa § MeXIY3JeK-
TPOJHBIE ©MKOCTH JIAMIL. DTH XOHTYpPH! HACTPANBAOTCH NPH HaNaK-
Ke NPHeMHHKAa Ha 4acTOTV, COOTBETCTBYIOLUYIO CepediiHe TNpIHHH-
maeMoro nuanaszoHa. IUupokasi monoca mponyckaHHsI NO3BOJifieT
He rnepecTpaHBaTh MX NpPH NepecTPOiiKe NMpHEMHHKa C OfHOM cTaH-
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uvu Ha Opyryo. Cxema ycHNIKTeNs HH3KON YacTOTL OGLITHAS.
Kongencaropwt Cyp B Cig 0CN26JsIOT yCHAEHHE BULICOKHX 3BYKO-
BLIX 9aCTOT, KOMIEHCHPYS NOATReM Nocjienqux B nepeaaruuxe. Co-
npoTuByeHte R; CAYXHUT perynatopoM rpoMKOCTH.

BennukHkm neranell npueMHHKa NpHBEAEHH HA CXeMe.

Karywxu Ly, L3, L3y naMoTann Ha 3GOHMTOBBIX HJM MJICKCH-
FNaCOBLIX KApKAaCaX, pa3Mepbl KOTOpbIX NpuBedeHu Ha ¢ur. 18,4
KaTyuwik# HacTpauBaloTCsl JaTyHHbIMM cepheusukamu. Katyuika
L, umeer 11 surkor npoeroga N3O 0.8; L, — 4 eutka (co cpen-
nefi Toukefl) npoeona 31O 0,3, namoTanHHX noBepxX KaTywk:
L, 6auxe & ee 3asemyiensoMy Kouly; Ls — 8 BHTKOB npoposa
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Pt 18 Kapwaco kaTywek.

13110 0,8. Katywku Ly n Ls MoTaioTcs H2 KepamiueckoM Kap-
Kace € METAJJIMYECKHM OCHOBAHWEM, Pa3Mephi KUGTOPOIO MNpHBeLC-
Hul Ha Qur. 18,6. Karywixa L, nmeer 9 surkos [121UO 0,6. Huux-
HHE KoHel OOMOTKH TpPHMasiH K MeTalJHuecKOMY OCHOBaHHIO Kap-
kaca. Karymika Lg cocront u3 tpex urkos N3O 0,3, HamoraH-
HBIX NOBEPX KaTyuikd L, B Ty Me CTOPOHY, Hauano €€ TaKie
OpunafBaercs K OCHOBaHHIO Kapkaca. Bce katywkd Moramorcs
PUTOK K BHTKY (6e3 3a30pos).

HOpoccenn Zlp;, n [lp; HaMaTeIBaIOTCA WA CONPOTHURICKHAX THia
TO 0,25 67 senununHoli Buime 50000 om. Hamorka coCToHr H3
AByX CekUKf, B Ka¥UIyl0 CeKuHio ykaaausaercs no 50 BuTkoB
npoBona [13UIO 0,15 (dur. 18,8).

Boixonuofi tpaucopMartop paccudrbisaercs nop JjamMny 66
B UpuMeHsieMblil IHHaMUK.

MonTax npHeMilnka AoMKeH GbiTbh BHINCJHCH OUYEHb THIATEb-
HO, ¢ palliOHaJiblIbIM pa3MellenneM fAeTajiedl # OoueHb KOPOTKMMY
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COE/MHHTENBHHMHE NpPOBOIAMM Mexay HuMY. OcobeHnloe BHHMA-
HUe Hano o6paTUTEL Ha To, YToOn Katyuwiku L., Ls B KoHJeRcartop
Cs pacnovaranvch B6snzu or naMnul 65N7 ¢ tem, ureOul npoBox,
uaymuh or Karolda SSA7 k Karyuike [;, 6bu1 BO3MONHO KOpOUe.

JIo6uTenbCRUN cynepreTepoAHHHH
OpHEMHHK YacTOTHOH MOAYJSWHH

CxeMa ¥ KOMCTPYKIiHsi 3TOro mpueMmiHka pa3paborzan ®. WM.
TapacobriM. TTpuemuuk umeer Bcero 7 JlaMr, W3 KOTOPHIX HLIECTb
HCTIOJIB3YIOTCA B COGCTBEHHO TPHEMHHX KackajaxX, TOoraa Kak
cenbMas SIBASieTcs KeHOTPOHOM Bhnpsmurens (¢ur. 19).

Bxon npueMHHKa paccuHTaH AN paGoThl oT oOLIYHON KOMHAT-
Hoil aHTeliHb” JIpH >KeJaHHM NOBBLICHTH JaJbHOCTDL IIPHEMA Hamo
KCTIONB30BATL AHNIONE H H3MEHHTL CXeMy BXOAa TakK, Kak 310 6ullo
CoelaHo B Npeabiayutedl KOHCTpYKUuH. BxopHoll kKoHTyp npH mo-
mould apyx Tpummepos C; u Cp, mepexsioyacMbIX nepekJioyare-
JieM HacTpOWKH, HaCTPaMEBaeTcs Ha YacToTH ABYX NPHHHMAaeMBIX
craansi. Ilpr xenanuy uncno GHKCHPOBAHLEIX HACTPOEK MAORKHO
yBEINYHTL A0 TPeX, KHCnoab3ys Ttpertuii Tpumnmep Ci. IpeoSpaso-
£aTeJIb YaCTOTH CO6paH No oO6bMHON cxeMe Ha jamne 0SA7. [e-
TEPOANHHLIE KOHTYp Tawke uMeeT (QUKCHPOBAHHBE HACTPOHKH,
cosnapaeMble nepekgiotaemuivu tpummepamu Cy Cs u Ce. Has
TOYHOH NOACTPOfiKKM 4YACTOTHI reTepOoANHA CJYHKHUT mNepeMeHHbIH
koieHcaTop Magoit emroct C7, oCh KOTOPOTO EHIBEA€Ha Ha JH-
UeBYio naHep npHeMHHKA. HacToTa reTepofMHa HHXe MpUHHMae-
MOl Ha BeNUYHHY NPOMEAKYTOYHOH Yacrorwl, KOTOpast B 3TOM
npueMHnke papHa 4,3 meey.

B awonnywo uens npeo6pasoBaTeNibHOA J1aMMb BKJIOYEH MOJO-
coofi Guiietp Cel 3—CoL,. Hun pacimpesns nosocw nponycka-
HHsl KOHTYpPBl 3TOTO H MOCHERYIOLHX DHILTPOB LUYHTHPYIOTCS CO-
npotusnednsiMi. Hanpsokenwe ¢ 3toro  nosocoBoro  (mastpa
MOA2ETCH Ha MEepPBhil KacKajl YCHJIeHHS! MPOMEXYTOUHOM 4acTOTR,
coGpaHHuil Ha naMne 1851 (aamna 18351 MoKeT Gbithb 3aMeHeHa
aamnofi 6AC7). B anomnylo uenn 310fi naMnbl BKJIOYEH BTOpOM
nonocoeoii Qunbtp Cisls—CizLe. 3aiem cienyer Bropoit Kackaj
YCHJICHHS! TPOMEXKYTOUHOH 1aCTOTH TAaKXe Ha Jamne /851, & anon-
HYI0 penb KOTOPOro RKJIOUSH NEPBHYHBLIH KOATYP “IHCKPUMHHATO-
pa. B 31oM npHeMHHKe HCNOVIL3YeTCA NUCKPHMIHATCP ¢ CaMooTrpa-
HH'IEHKEM, YTO 1IO3BOJHNO HCKIIOYHTL H3 CXEMH IIPHEMHHKa Orpa-
HHYLTENb, HO 3aCTABHJO BBECTH B CXeMY NPHEMHHKA aBTOMAaTH-
yeckylo perymuposky ycunenns (APY). Hanpsugenue APY cHu-
Maerca ¢ kouaencatopa Cy. 3ByKOBoe HanpsiKeHHe CHHMaeTcs ¢
conpotusaenka Rys. llenp Ry —Csp cayXuT AN yMeHbuienus
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YyCHJIEHHS] BBICOKHX 3BYKODHIX 4YaCTOT, MOMICPKHBAEMBIX B Hepe-
HaTuhKe. YCHJNTENb HH3KOH YacTOTH BHIMNOJHEH HA jgamnax 6)K7
1 6V6C no oOwWuyHOU cxeme.

Ris cnymuT perynstopom rpoMKOCTH, a Rgr — peryastopom
TemGpa.

Bce nmerany npueMPHKa DacncJaralorcss Ha  METaJJTHYecKoM
waccH o6biyHOH KOHCTpYKIHKH. Ha Jmnepyr naHeldL WaccH BbiBO-
ASTCH YeThpe PYUYKM YNpaBJenHs — Neperouatesb  CTAHLHK,
NOACTPORKA, PEryJSTOp TPOMKOCTH M perynstop temSpa. Kpome
TOTO, Ha JIHIEeBYID MaHeNb 11acCH BLIBOAATCH GCH TPHMMEpOB (HK-
CHPOBaHHOH HaCTPONKH, HACTPOHKA KOTODPBIX NPOH3BOIMTCA B NpO-

necce HaJaxHBaHuA NMPHEMHHKa «NOA LIJHL>». I'uesna mns exilo-
YeHHH AaHTEeHHEl, 3a3eMJie-

K cemne HHf, ajanTepa W MHTAHAS

pacrosaratorcs Ha 3ajHci

o ctenke waccH. OcranbHble

fanmenne 3 # pomoly  neTanid  pa3MellaloTCa  Ha
pepxHefl naHesH LIACCH.

Bxontas kaTtymka L,

H 3emrio H3eme
,,7 COCTOHT H3 NATH BHTKOB ¢
KOIMyw=a AXOINOZD Komywna gerepoduna Ly OTEOOM ©OT [EPBOTO, 611
nonmypa L, o
JKANWICEro K Kopiaycy BHT-
dur. 20, Katymkn. ka. K 3ToMy BHTKY npHCO-

eawHsgercAd  aHTeHHa, Ka-
TYLIKA reTepoAHHa COCTOMT H3 CeMH BHTKOB C OTBOJAOM OT BTO-
pOro BHTKa, CYHTas OT 323eMJEHHOro KOHILA.

Karywku Bxoanoro KoHTypa L, 0 KOHTYpPa retepoivHa BHIOJN-
HeHL!I B BHAe GeCKaLKacHLIX crimpajell u3 MeJHOTO npoBOAa JMa-
MeTpoM 1,5 MM, KOHIW KOTOpBIX ECTKO NMPHNAUBATCH K Heo-
IBHMXKHBIM TOYKaM MoOHTaxa. Pa3Mepbl 3THX KATYLIEK MOKa3aHLE
Ha ¢ui. 20. DTH KATYLWKH Pacnonaraiorcs NOA BepXHeil naHennio
LIacCH HA HEKOTOPOM PacCcTCOSHMM OjHa oT Apyrof. Karyuwky kon-
TYPOB NOJIOCOBLIX (DHALTPOB H AHCKPHMHHATOpP2 MOTAKOTCH HA
Kapkacax oT QUALTPOB NMPOMEXYTOUHOR YacToTbl npuemHuKa 6f 1
{1CnoNb3y!OTCA MarseruThl, 3KpaHul U Kapkaco). Pacnosoxenune
KaTyleK Ha KapKacax, JaHHble BHTKOB H BKJIOYEHHE KOHIOB YKa-
3aHbl Ha ¢ur. 21. Bce KaTyLWKH — OIHOCJOHHHE H MOTAaKTCS B
ofHCM HanpabeJeluH nposoafom I12-0.25. Ilis ynoGerea perydu-
POBKH CBSi3H KOHTYpPOB NOJOCOBLIX (DBJILTPOB OJIHA M3 KaTyllek
Kaxiporo ¢uasrpa mMoTaercs Ha GyMariofl riubse, KoTopasi Mo-
JeT nepeiBHraThesl BIOJbL KapkKaca.

Jlng cuMMeTpHH cXeMbl ANCKDHMHHATOp2 KaTyllKa ero BTo-
pHYHOrO KOHTypa pa3buBaercs Ha JBe noJioBHub! Lg 0 Lg, KoTopLle
noMenlaroTess Mo GOKAaM KaTyUwlKH nNepeHYHOro KoHtypa L,;.- O6e
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3TH KaTywke Lg u Ly moratorcs na 6ymMakyHX THAB33X H MOryl
nepeMellathcs no kapkacy. Mx Hacrpofika ocywecteasier-
€ MATHETHTOBHIME CEpAeUHHKAMHE, KOTOpble YKOPAuYMBaiOTCA 4O
15 mm. Hacrpoiika nepruuHoro KoHTypa RHCKpHMEHATOPA ApO-
H3BOAHTCs TpuMMepoM Coa. KoHUBM KaTyllek nprnauBaioTes K
BBIBCIHBIM JIENECTKAM KapKacOB BMeCTE ¢ KOHLEHCATOpamMu H CO-
NPOTUBNEHHEME [AHHOTO KOHTVDA., KOTODhIE NOMELIANTCH B TOM
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&ur. 21, Katywky npremiuka.

we skpawe. Karymka Lo — onvocnoiinas, nwamerpom 11 amu,
ANHAa HaMoTKke 22 mM, npoeoa [13 0,15. OHa moxer OuITh 3ame-
HeHna JilOGHM KOPOTKOBOJHOBWM I POCCENEN,

Kounnencarop noactpoiiku koutypa retepomnna C; nepefensh
113 MOACTLOCUHOrO TPUMMEDA C BO3AYWHLIV AHU3IJEXTPHKOM. B KO-
TOPOM YIJIHHEHA OChb H yha/eHbi BCe MJACTHHbLl, KPOMe OfHOMA He-
NOABHHOK 9 ABYX NOMBYXHBIX.

Octanenuwe petaju — ofbiunble. IIWnaMuk noJiskeH OblTh XO-
pollero KauectBa Hanakupanie npueMHHKa CJelyeT HauaTo C
YCTaHOBNEHUA TIPABHUALHOTO 3IE€KTPHYECKOTO pexuMma namn. 3a-
TeM OpoBepsercs padora ycuianteas Huskofi yactotw. [locae sto-
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O NPOM3BOAHTCA HacTPO#Ka KOHTYPOE AucKpuMHHaTopa L;Cy3Cas—
LgL4Cye. Kaxnnifi u3 3Tux KOHTYpPOB HacTpauBaercsi Ha npo-
MeXYTOUHYI0 4acToTy. MHIHKaToOpoM HacTpoOiiKH MOXKeT CJaYXKITh
YYBCTBHTEJLHE I BOJALTMETD HIOCTOSIHHOTO TOKA, NPHCOEAHHSIeMblii
napanjensho Rj;. MoMeHT nocTHeHHs1 pe3onaHCHOfi HacTpoHKH
ODOHX KOHTYPOB OTMEYa2eTCs MO MAaKCUMAJIBHOMY OTKJOHEHHUIO
crpeaku storo npuGopa. Ilpm wHactpoiike BTODHYHOrO KOHTYpa
LgLoCoe cnenyer HOOHBaATLCS HOJNYYEHHs] PE3OHAHCa HpH OAHHa-
KOBOM TICJIOKEH#H MAarieTHTOB NS Toro, 4To6Gbl HWHAYKTHBHOCTH
Lg n Ly 6btn paBHbl 1 cxeMa Gblla CHMMeTPHYHA.

3aTeM npON2BONKTCS TNPOBCPKA JMHEHHOCTH XapaKTepHCTHKH
auckpumuaaropa. Jlns 31oro paccTpawBaioT reHepatop  OTHOCH-
TeJBHO Pe30HAHCHOIl 4acTOThi KOHTYpPOB AMCKpHMHHATOpa H Npo-
H3BONAT H3MEpeHHe HaNpSKeHHs HA conpoTuBieHuH Kjs. D10 Ha-
NpAXKKEHUe HAOJMHO N3MEHHSTBhCH [PONOPLUHOHAALHO BeJIMUHHE pac-
CTPOHKH B mpefejaX OTKJIOHeHHH dactorhl -+75 key. B ciayuae,
ecJin TaKoW JKMHE{iHoil 3aBHCHMOCTH HeT, HeOoOXOQHMO H3MEIUTh
BeaHYHRY CBSI3H KaTtywek Lg 1 Ly ¢ KatywkKoit L;. Meusin cpssb,
12RO CJeNHTh 3a COXPaHEeHHECM CAMMETPHH CXeMbl, T. €. 33 TeM,
yTOObl KaTywkH Lg u Ly 6hm pacnosiokenbt Ha OJINHAKOBBIX pac-
CTORHHAX 0T KaTywku L;. HU3meHus cBsi3b, ciienyeT NOACTPOUTH
KOHTYpPHl H MPOBEPHTH NOJYYHUBIUYIOCS XapaKTepHCTHKY.

HacTpofika KOHTYpOB yCHJMTCNSi NPOMEIKYTOYHOW YaCTUTH
NPOM3BOAMTCSA, KdK CObIYHO, N0 MAaKCHMyMy JIOCTOSIHHOTO  Ha-
npsuxeHnsi Ha Ry;. Ipu atom cnenyer otkaiounts nens APY. Io-
Joca [ponycKains NoJKHa OLITh HACTOAbKO WHpoKoil, 4yTo6GH NpH
paccTpofikax reHeparcpa Ha =-75 keq uanpsiendc Ha Ry; name-
HAJoCck He Gosibllle yem B 2 pasa. Ccad 3To ycloBHe He BLINOJ-
HsieTcsl, HEeOGXONLHMO YBGNHYNTH CBSI3h KONTYPOB [OJICCOSBIX
(UABTPOB M YMSHBUIUTD BCAUYHHY INYHTHPYIOLIEX COMNPOTHBIE:
unii. Ilocsie nepeMenleHEsl KaTyleKk KOHTYPbl HeOOXOJ¥MO NOI-
CTpauBaTh.

Ilocnenuelt onepanueil fAArNsfeTcss HACTPoHKA KOHTypa rerepo-
IMHA ¥ BXOMNHOrO KOHTYDA. DTy HACTPOHKY CJCAYET NpOH3BOANTH
[0 yJBTPAKOPOTKOBOJHOEOMY TeHepaTopy IUIH HeNOCpPelCTHeHHO
no cranuuHd. Hacrpofika npouscoonTCs NCCPEICTBOM TPHMMEOR,
MOMEHT TOYHOA HaCTPOIKH onpeneyisieTcs 10 M3KCIHMYyMY [oCTOsH-
Horo Hanpsixenuss Ha Ryz. Ilns Toro, 4ro6ul 3TOT MaKCHMyM GRiJ
sametHee, uenb APY HeoGxomumo orkiwouuth. KoHTyp rereponn-
Ha HacTpanuBaeTrcss Ha YacTOTy, J/EXKALYI0 HIKE YacTOTH MNpH-
HAMaeMOro curHajia Ha 4,3 sezy. Hacrpo#ika 3TOro KoHrtypa
NpPOM3BOAMTCA TPR CpejHeM MNOAOXKeHHH TNOJACTPOEHHOTO KOHOeH-
caropa,
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TEMbBl U 3A0AUH KOHCTPYKTOPY
H 3KCNEPHUMEHTATOPY
10 BOIIPOCAM ¥YKB U UM

Henckamennnfi npuem, Gosbwmas sdodekTUnHocts pabotm ne-
penaTuKKa, OTCYTCTBHE pPa3zjiHUHHIX OMeX, B TOM uHClie H B3auM-
HbIX IOMeX pajHOCTAHUME, BO3MOXKHOCTE NpHMeHeHHsi sthexTus-
HbIX aHTEHH W MHorve JpYyrue [OCTOMHCTBA [eNaioT CBs13p Ha
YJIETPAaKOPOTKHX BOJHAaX C MNPHMEHEHHeM HacTOTHOH MONYyJAUHH
UeHHelllInM Cpe/ICTBOM BHICOKOKAaueCTBEHHOT0 palHORELUAHUST U
onepaTHBHOH pan#ocesiau. YacToTHas MOLYNAUHA SBJISETCH cpas-
HATENIBHO MOJIOAOH OBNacThio panuoTeXHHKH. MHorue Bonpocsf
cBsi3aHHble ¢ nepepmauefl ¥ npHeMoMm koneGaHUM € YacTOTHOH MO-
LYNSUMEH, ellle He SBASIIOTCA OKOHYaTeNbHO DEIICHHBIMY H Tpe-
6yioT GonbluOH TBOPYECKOH H 3SKcnepuMeHTanbHOM pabotul. Paauo-
MoGHTENH H pagHOCHEeNHaNHCTH CBOHMH NPenNOKeHHAMH, HecoM-
HEHHO, BHeCYT B 3Ty ofjacTb ellle OuYeHb MHOTO HOBOTO.

Kakue e OCHOBHbBie 3a0aYH CTOAT cefiyac B oBGNacTy 4acror-
no#l MOLYJNAUHH nepell PaAHONIOOHTE/siMH, KOUCTPYKTODaMA & H30-
6peraTesisMu?

B nepryio ouepenb HeOGXOMKMMO CO3AaThb KOHCTPYKIHH fIDHEM-
HUKOB 4acTOTHOH MOILVNAIINH, BO3MOXHO GoJsiee NpOCTHE NO Bhl-
IONIHEHHIO Y COXpaHsIOLlHe, HECMOTPA Ha CBOKO NPOCTOTY BCE (IO-
JIOWUTEJILHEIE KauecTBa CJIOXHRX [PHEMHHKOB 4acTOTHOH wmony-
JIAURH, T. € OTCYTCTBHE YaCTOTHBIX u HEJIHHE[HHHIX HCKaMenuii
s¢pbdeKkTUBHOE NORARJEHHe LYyMOB ¢ NoMeX. 31eCh MOXHO HTTH
[0 NYTH HCMNONb3OBaHKS ONHOH H TOH e JaMnu B Pa3fHYHbIX
Kackadax, no nyTH npuMeHeHns KOMOHHHPOBAHHLIX Jlamn, 1o Oy-
TH HCOONB30B2HHSI HOBHWX CXeM p Meronos npneMa. [lpm npume-
HEHHH cXeM CBepXpereHepaTOpPOB BO3MOIKHO CO3[aHHe NBYX- HJH
TPEXJAMIIOBBIX  CXeM, JaiOmHX BMOJHE  YAOBJETBOPUTENIBHLIE
pe3yJbTaThl.

C 3agaueli 06 ynpollendy npHeMHHKa CBsi3aHa 3afava co3fa-
HHS KOMOHHHPOBAHHOIO NMpPUEMHHKA [Jisl NpHeMa pag#oBellaTenb-
HBIX CTaHuHE C 9acTOTHGH Monynsuueil Ha VKB u ¢ amnautyasod
MonyJisiineil 8 KOPOTKOBOJIHOBOM, CPEAHEBOJHOROM H HAJHGHOBOJ-
HOBOM n11anasoHax. 3aech HeoGXOIUMO BO3IMOXHO 60/1€e POCTEIM
nyreM (Moxer Ob1b, NPHMEHEHHEM HECJOXHBIX MEPEKJIOUeHyii)
HMeTb BO3MOMHOCTE Ha OAWH NPHEMHHK NPHHEMAaTb CTAHUHW KaK
YKB, tak H Apyrux OHanas’oHORB, T. €. HMETL MOMJIHHHO BCEBOJ-
nopuifi npHeMHUK. Takol npueMHRK IJs HAuWAyYIUero HCNo/b3o-
BaHiUA JeTanell 1 JaMfi OOMKEH HMEThb BO3MOMKHO Gosbillee 4HCnO
3JIEMEHTOB CXEMBI, OGLUMX JJIn NPHeMa yacTOTHOR M aMINHTYAHOH
MoAyJsilun. He TOABKO BbINPSIMHTENL H KacKall 1U3KOH yacTo-
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THI, HO H JIETEKTOp, KaCKaJH YCHJeHHS NPOMEKYTOYHOfI JacTOTHl,
reTeposiu, CMeCUTesib H CHCTEMB aBTOPEryJHPOBOK HO/DKHE OHTDb
Y 9THX NPHEMHHKOB OOUIMMH.

Oco6oe snumaHue AOMKHO OnLITh OOpanleHo Ha pa3paboTKy
HCHCKAXAIOLMX LIHPOKONOIOCHHX CHCTEM YCHJHTeNell HH3XOH
YacTOTH M rpoMkoroeoputesiefl. Toapko NPy HANMMYNA BLICOKOKaYye-
CTBEHHOIrO BOCTIPOU3BENEHHA HU3KOfi 4acToTH MOryT OuiTh NOJHO-
CTbIO OCYUIECTBIEHB RO3MOMAQCTH XYyHNOXKECTBEHHOro IfpueMa fpH
YacToTHOR Monynsiuuu. Bo3MmoXHO, pamuoaobHTENsSM Opunercs
pa3paboTarh criellHaTbibie CaMOJEeNbHbie KOHCTPYKUHH HIHPOKONO-
JIOCHEIX JMHHAMHKOB H arperatoB rpOMKOFOBOPUTENER.

- BonpocHn KOHCTPYKUHY NepelaTylKoB 4YacTOTHOH MOLYNAUHH
TaKXe OYeHnb akTyanbhun. Co3naWne mpocToro M BMecTe C TeM
CTabuNpHOro MepefaryHKa sIBAAETCS OUEHbL HWHTepecHoli Temod. [le-
penaruuk B 50—100 67 ¢ yactoTHO#R moaynsuuedi Mmoxer ofeny-
IUBATH CpaBHUTENILHO GOJNBILOR pafion W CAYMHUTH HE TOJBKO AJA
aKcrepuMeHTanbHOl paborh, HO B Oasi MectHoro Bewattis. Oco-
Geuno uHTEepecHa Tema pa3paboTKN OOPTAaTHBHLIX [plieMHonepe-
AAIoMUX pafHOCTAHUHA C YAaCTOTHOR MOAyJsiuKeld ManoR MOILHO-
CTH, BOSMOXHO MEHBbUIETO Beca K pa3mepa B Haubonee OpoOCTbIX
no ycrpofictey. Takue paauoctaHuuu oco6eHHO MNPUNONHBL AR
3KCTIepUMeHTanbHON paGoTH B 0GJACTH NPOXOKAEHHUS PadHOBOJH
B TOH uiu WHOA MeCTHOCTM. OTH NOPTATHBHHE PANKMOCTAHUMH MO-
ryT HalTd TaKXe NpHMEHeHHe ANsl pasHOro poma CAyxeGHOH H
OnepaTHBHUR CBfI3H — ANs CBSI3W B KOJX03aX, AJS CBSI3H 3KCIe-
nunnii ¢ 6a3zof B T. N

AddexTunraocTs paboTh nepenaTinka aesiaer SacTOTHYIO MOLY-
JauMio occOeHHO NPWFOAHOA I NOPTATHBHBIX pPanHOCTAHUURA.
Ilpu ToM ke Bece W TeX Ke NaMNax nepefaTdWK C YacTOTHORM
MOZYJIsitHel NO CPAaBHEHHIO € TNEpPelaTiuKOM C aMIJIHTYAHOH
Mopynsuuedl MoOXeT NepeKpHTL 3HAuATeNbHO OoJbliee PaccTos-
Hue. Menbiiee BJIHSHHE NOMeX RPU HCNONB3OBAHHM YaCTOTHOH MO-
LyJAUHY ABASETCA OYEHb UEHHBIM KauecTBOM JJIst NOABHXXHHIX pa-
AuocTaHumil, paborajoUIuX HHOTAAa B CAMBIX HeONaronpHsSTHLIX
yCcJOBHAIX € TOUKH 3penusi nomex. Hanpumep, paborast Ba-xony B
aBTOMaLIKHE ¢ paaHoCTaHuueli 9acTOTHON MONVASIMEH, MH HEe HuC-
NLITHIBAEM HHKAKHX BJIHSIHHA OT CHCTEMH 3JIeKTPHYECKOTO 3aHU-
ranvus, TOrla Kak npH pabore ¢ paanoCcTaHurell aMOnUTYAHON
MOLyJIIINH RPUEM B PE3YJIbTaTe NOMEX OT 32:KUraHusl MOXeT DKa-
3aThCSl COBEPIEBHO Hepa3lbopuyMBHM. B nopratuBHHX pamvocTan-
nuaX BO3MOXKHO (IN1s SKOHOMWM Beca) npHMEHSTh TpasCHBepPHHE
CXeMH, T. € TaKue CXeMhl, B KOTODHLIX ONHH W Te e HeTany H
JIAMNBl NyTeM Nepexknalovenuii UCnOMb3YIOTCA KaK B CXeMe nepegar-
Y#Ka TaK 4 B CXeMe [pHEMHHKa.
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Ovyenb BHTepeCHA H aKTyaJbHa TeMa o yBeJMYeHlUd ganbHo-
CTy npueMa uactotHoll Moaynsuud. OZuH U3 BO3MOX(HBIX Bapuay-
TOB pELUEHHS] 5TOrp BONpOCA — CO3LAHHE TNPOCTHIX ¥ HameXKHHX
perpascasuncHHEX cranunfl, [lepenava no uenouke crasHumil, u3
KO10pblX KaXJasi NpUHMMAET CHrHaJ npeanayuleil u nepenaet ero
nocyienymouied CTaHLHY, NPU YacTOTHOH MOAYJSILHH BO3MOXHa Ha
COTHH KHJIOMETPOB €3 3aMEeTHHX HCKaXeHHil. YCTaHOBKA He-
CKONbKHX TaKux CTaHuHﬁ MOXEeT NO3BOJIHTL, HAalpuMep, fOpuHU-
MaTh MOCKOBCKHE MNepefadd panHoBeLlaHdst (U TenEBHIEHHs) B
APYTHX IOPOA3X M AAJBHUX KOJNX03aX., 3A€Ch OTKPBIBAIOTCA GONb-
IIHE BO3MOXHOCTH 1A SKCMEPHMEHTaJbHOH paboTH pagHoKayGoB
H OTHENbHLIX pagnosobuTeset.

Hansuocts cBsizn na YKB ysenuuusaercs npd nogwneMe aH-
tennw Hap 3semiaefi. Cosuanue npoCTHX ¥ 3(P(EKTHBHHX AHTCH-
HBEIX YCTPGHCTB C BBLICOKHM MON'beMOM Hal 3eMnel, a Takxe Ha-

OpPaBJEeHHBX AHTEHHHX YCTPONCTB, 3HAYWTEJIBHO YBEJHUHBAMOMIAX
noJgesubid cHruag

noMexa ’

AaNbHOCTb CBA3H ¥ NOBHUIAIOWIHX OTHoLUeHHe

SIBISIETCA OQHOH W3 BAXKHEALIMX TEM.

Croxunle ycnosust pacnpocrpavesns YKB B ycaoBusx Godb-
IIOFO ropoaa BH2LIBAIOT HEOOXONHMOCTb B SKCNEPHMEHTAJNLHOHA pa-
Gore no M3yueruio pacnpocrpaneHuss YKB u, B ocoGensoctH, 1o
pacnpocrpadenuio YKB wa npenenbnnix paccrosinusx. K sromy
K€ BOTI;OCY OTHOCSATCS 3KCHEpHMeHTaJbHble HabnIomeHus B obna-
CTH BJHAHHA aTMOCQEPHBIX YCIOBHA H BCAKOro pofa noMex Ha
npuem YKB c uacrornoét momyasumedi. HMurepecno nccnenosath
OCOOEHHOCTH paboTH ¢ pasfHYHHMH BeJMYHHAMY IeBHAUUH Ya-
cToThl. ToNBKO 6GOMBLILOH ONHIT MHOTHX PaTMOMIOBHTENEH MOXKET
CO3NaTh NONHOE NpPEACTABJICHHE O BCeX OCOGEHHOCTAX 110Be1eHNs
YKB B Cl0xHBIX ycaoBnsx H 1aCT BOSMCZKHOCTD CAeNatb CBs3b
elle Gosiee Halex<HOM.

He tonbko pewenie «Gonbuinx npobieM» B 06JACTH YacToOT-
HO# monynsiuuu Tpebyer BHHMaHHSi CO CTOPOHEI  KOHCTPYKTOPa,
u3cbreraTess U IKCIEPUMEHTATOPa-panuonobutens. Muorie «me-
JI0YU» TAKKE SIBJARIOTCA OYeHb  CYIECTBeHHBIMH — KOHCTPYKUHH
nerajedl, METONN HaCTPONKH, npaBuiia obpalieHusi ¢ panuoanaa-
partypoil vacToTho#i Moaynsiumu. Pewenue Bcex sTHx BOmpocos
no3BoArT ewe GOoJibille YyCOBEPUIeHCTBOBATL H Pa3BHTb PAlHOCES3b
H pafiHOBeIladie ¢ NpHMEHEeHHeM YAaCTOTHOH MOAYASIUH.
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