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OCOBEHHOCTH MOHTAA
MAJOTABAPHTHBIX NPHEMHHEOB

3ayacTyl0o NpPHEMHHK, cOGpPaHHBIi panuoJIOGUTeNeM 110
cXeMe COBeplIeHHO 6e301H6G0YHO, BCe XKe OKa3biBaeTcs He-
paboTOoCnOCOOHBIM HJIH He COOTBETCTBYET 3aJaHHBIM Xapak-
TepuctukaM. HecMoTpsi Ha TO, 4TO peXuUMBI TPaH3UCTOPOB
BbIOpaHbl NMPaBWIbHO H BCe NETAJTH HCIPABHbI, U3 POMKO-
rOBOpUTENSA yrgzlleMHnKa pasjaercd IlIUNEHHe, KamnaHue,
OyJibKaHbe MJIM CBHCTH IIPH HACTpOHKe Ha paAMOCTAHIUHIO.
Kak npasuso, 310 ykasbiBaeT Ha CaMOBO36YKAeHHE OTAe/b-
HBIX KacKaJOB WJIM BCero npueMHhka B uesoMm. CaMoBO3-
OyxkaeHHe OOLIYHO BbI3bIBAETCS HeXKeIaTeJNbHbIMH, He Mpe-
NyCMOTPEHHBIMH MPUHLUHINAJBHON CXeMOH, MapasuTHBIMH
CBSI3SIMM MeXAYy OTHEJbHBIMH JeTafAMH cXeMbl. Hanauuue
3THX CBfI3eH: eMKOCTHHIX — Uepe3 eMKOCTb MeXIy TPOBOJ-
HUKaMH H JeTajJsiMH MOHTa)Ka NPHEMHHKA; HHIYKTHBHBIX —
H3-3d B3aUMOHMHAYKLHH MeXAY KOHTYDHBIMH KaTyLIKaMH,
ApoccessiMd M TpaHc@OpMaTOpaMH; aKTUBHBIX — IPH IIPO-
TEKaHHH TOKOB HEeCKOJIbKMX KacCKaJoB uepe3 ofliee COMpO-
THBJIeHHe (pe3HcTop B OOLIeH LEeNH WJIH BHyTpPeHHee COMNpO-
THBJIEHHE HUCTOYHHKA MHUTAHUS) — MOXKET TaK BUIOH3MEHHUTHb
NPUHUMINAJbHYI0O CXeMy IpHeMHHKa, uTo paboTa ero cra-
HeT HeYCTOMYHMBOH WJIM [axKe HEBO3MOXKHOM.

IIpun 6/1M3KOM pacnonoxKeHuu [eTajeil HX 3JeKTpHUe-
CKMe WJIM MarHUTHbIe MOJIsl, B3aUMOJeHCTBYs APYT C APYroM,
cO3[aloT napasuTHble cBA3U. KoHpurypauus s/aeKTpHUECKHX
M MaTHUTHBIX NOJied HauboJ/ee BaxKHbIX AeTaJied, BXOAALIUX
B CXeMy NDHEMHHKA, NIpUBeieHa Ha puc. 1.

Ha npunuunuanbHbBIX cXeMax NPHEMHHKOB OGBLIYHO He
yepTAT BO3MOXKHBIe BHYTPEHHHE W BHelIHHe €MKOCTH, MOJA
U CONMPOTHBJIEHHS JeTajeldl U nNpuOOpPOB, BXOAALUIUX B CXEMY.
Hanpumep, cxeMa ycuauTesass BbICOKOH 4acCTOThl C yY€TOM
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nanbosee BAAAIOWAR na paboTy RacKaga napaMeTpos
JeraJiell BeIrsifiena Gbl Tak, KaK OHa NpeNCTaBJeHa Ha pHC.
2,6. Takne cxeMbl B pafHOTEXHUKE HAa3bIBAIOTCS S9KBUBAJIEHT-
HBIMH; OHH IO3BOJIAIOT HAIVIAAHO pasobpartbcs B pabore 0T+
JIeJbHBIX KaCKaloB pajuoan-
naparypbl. Camo coboil pasy-
MeeTcsi, 4TO MNOJOOHOe Ha-
yepTaHue cXeM IPHEMHHKOB
npuBeno Obl K CHJIBHOMY
YCJIOXKHEHUIO HX, OCOGEHHO B
COBpPEMEHHBIX  pajgHONpHEM-
HBIX YCTpPOHCTBax, NPHUHUHUIU-
aJbHblEe CXeMbl KOTOPBIX U 6e3
TOTO CJIOXKHBI.

Has toro 4To6bl MOHATH,
KaKHe MOTYT CO3/laBaTbcs Na-
pasuTHble CBA3H MeXIy oc-
HOBHBIMM JAeTaJssiMH, paCCMOT-
puM (QYHKIUOHAJTbHBIE CXeMBbI
OpUeMHHKa TpSIMOrO ycHJe-
HUA U cyneprerepoanHa. Bos-
MOXKHble CBSI3H TOKa3aHbl JH-
HUSIMU U 0603HaUYeHbl PUMCKH-

MH LH(DpaMH.

B npuemHuke mpsmoro
yCUJIeHHs, HaNpuMep, ¢ ABY-
M5 KacKalaMU YCHJIEHUs BbI-
COKOH 4acTOThl, LETEKTOPOM U
JNByMsl KacKaJaMM YCHJIeHHS
HU3KOH 4YacToThl (puc. 3) Hau-

Puc. 2. Cxema kackana ycunenus
BLICOKOH 4acTOThl.

a — NpHHUHKNHAJABHAA; 6—3KBHBAJIEHT-
Haf; Cpyy H Ry — BxonHele em-

KOCTb M CONPOTHBJIEHHE TPaH3HCTOpA;
6.k — MPOXONHAs €eMKOCTb TPaH3H-

cTopa u MOHTaxa; Cp ,— BbIXOXHAs
€MKOCTb TPaH3HCTOPa; Cpyo H Rm"

BXOJHbIE €MKOCTb M CONDOTHBJIEHHE

TPaH3HCTOPA CJeAYollero Kackajaa;

R; — BHyTpeHHee cOMpoTHBJeHHE Ga-
Taped NHTaHUsA.

6oJiee yacTo BCTpeyaeTcss eM-
KocTHasi CBs3b [ BBICOKOYa-
CTOTHOTO TpaHsucropa 1) ¢
KOHTYpPOM (heppHTOBOH aHTeH-
Hbl, MpUBOAALLAs K CaMoOBO30GYXKIEHHIO NepPBOro Kackaza
yCUJIeHUS BBICOKOH 4acTOTHl. DTa CBA3b MOXKET GbITb YMeHb-
{leHa WJIH ycTpaHeHa MyTeM yjAajeHHus NepBOro TPaH3HUCTOpPa
OT Lene#l (peppUTOBON aHTEHHbl HA PacCTOSIHHE MUHHUMYM 2—
3 cM MIH 3KpaHHPOBaHHeM TpaH3ucropa T, OT Tex Ke Ie-
neii cratuyeckuM s3KpaHoM. CBsisb [/ MOXKeT OBITb €MKOCT-
HOH uJM HHAYKTUBHOH. Ec/iu TpakKT ycu/eHHs BHICOKOH ya-
CTOTHl UMeeT pPe3UCTHBHO-eMKOCTHYIO Harpysky, TO CBsi3b
6yneT eMKOCTHOH U yCTPaHATh ee Halo OYyIeT Tak ke, Kak

5



A cBfisb /,— panmuoOHANbHBLIM pasMelleHHEM B SKPaHHpOBas
HHEM 3JIeMEHTOB HarPY3KH H TPAH3UCTOPOB.

Ecan Ha BbIXOZe TpaKTa YCHJEHHS BHICOKOH UYaCTOTHI
npuMeHeH TpaHcGOpPMaTOp HJH Apoccesb, CBA3b OyleT HH-
NYKTUBHOH. YCTpPaHATh TaKylo CBSi3b HafO NyTeM 3KPaHH-
poBaHHusi TpaHChOPMaTOpa HJH JApoccessi MAarHUTHBIM 3Kpa-
HOM WJIM YCTAHOBKOH MX Ha MOHTaXXHOH mJiaTe BHe mpeje-
JIOB MAarHUTHOTO MOJA (ePPHTOBOH aHTEHHHBI.
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Puc. 3. ®ynkunoHanabHasi cxeMa NMpHEMHHKAa NpPAMOro yCHJeHHS ¢ 06o-
3HayeHHEM BO3MOXHbBIX NapasHTHBIX CBsi3ell.

OGBIYHO CYHTAIOT, YTO KATYLIKAa HHAYKTHBHOCTH, HAMO-
TaHHasi Ha KOJIbLEBOM (TOPOMIa/NbHOM) cepHeYHHKe, He
o6GJsiafiaeT BHEIIHUM MarHUTHBIM NOJEM H YTO TaKHe KaTyll-
KM MOXHO pacnoJsiaraTb B HENOCPeNCTBEHHOH GJH30CTH
Apyr ot Apyra. TO He coBceM TOYHO. Jleno B TOM, YTO Ka-
TYLUIKH C TOPOMIAJBHBIM CEPJEYHHKOM JeHCTBHTENBbHO He
o6JsafaloT BHEIIHHM MOJieM NPH YCAOBHH, YTO OHH BecbMa
paBHOMEPHO HAMOTaHBI MO BCeHl OKPYXKHOCTH CepIeuYHHKa U
B HEMOCPeACTBEHHOH OJIM30CTH OT HHX HeT KaKHX-1u60
NpeaMeToB, HCKaxKawwux ¢opmy ux noas. M mepBoe u
BTOpPOe 00CTOSATEeNbCTBA, KAK NMPaBUJO, HAPYILAIOTCS pagHo-
JIOOUTENAMU TIPH H3TOTOBJIEHHH W Da3MellleHUH TaKOro po-
Jla KaTylleK U TpaHc(OpMaTopoB.

Cpsisb /] eMKOCTHAst © MOXET OCYLIECTBJISITbCS Uepes
NapasuTHYIO €MKOCTb KOJIJIEKTOp TpaHaucropa I — KoJ-
JeKTop TpaHsuctopa Ty B clyyae npuMeHeHuds BbICOKOYac-
TOTHBIX TpaH3uctopoB tunoB [1401 — 1403 u GauskoMm pac-
T0JI0KEeHHH UX APYT K APYTY.
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ITpu nioxo#t GUABTPALMH TOKOB BBLICOKOH 4acCTOTH B Je-
TEKTODHOM Kackale H OJHU3KOM pacroJOXKEHHU BbIXOJHOTO
TpaHchOpMaTopa UJH 3JE€KTPOMATHHTHOTO TPOMKOTOBOpPU-
TeJAsl K MAarHATHOH aHTEHHe MOXeT BO3HUKHYTb cBfizb [V
HHAYKTHBHOTO Xxapaktepa. Ilytu Gopb6Gbl ¢ Hell sicHBI U3
NpPUYHH ee BO3HUKHOBEHHA: yJyulleHHe (DUABTPALlHM TOKa
BBICOKOI YacTOTH B JE€TEKTODHOM Kackaje (MpuMeHeHHe Je-
TEKTOPDHOTO KacKala MO cXeMe IBYXHOJYNepUOLHOTO BbI-
NpsIMJIeHUs), LIYHTUPOBAHHE HArpy3KH JEeTEeKTOpa KOH-
nencatopom 10—20 n¢, ymeHblleHHe YCHJIEHHS BbICOKHX
YaCTOT B KacKaJax YCHJIEHHS HH3KOH YacTOThI, BbIHECEHHE
BBIXOJHOTO TpaHchopMaTopa 3a Hpejeabl MarHUTHOTO HOJfA
(heppHuTOBOHl aHTEHHBI, 3a3eM/eHHe KOpIMyca T'POMKOTOBODHU-
TeJis, NpaBUJIbHAS OPHEHTAlHs BBIXGIHOTO TpaHcdopmaro-
pa mo OTHOLIEHUIO K MarHUTHOMY HOJIIO aHTEHHBI U T. 1.

Kpome nepeunc/ieHHbIX cBfi3ell, BO3HUKAIOUIUX B pe3yJib-
TaTe HENPaBUJIbHOIO pAacClO/JOXKeHHs Jerasjeldl NpHeMHHKA
APYT OTHOCHTEJbHO APYra, Bo3MOXKHHI cBsisu V u VI — ye-
pe3 oGuiee akTHBHOe comporuBiende (1—100 ox) B uensx
NUTaHUSA OTHENbHBIX KackajnoB. Tak, Hampumep, IJIOXO OT-
(GUJIBTPOBaHHbIE TOKH BBICOKOH YacCTOTHl, YCHJIHBAsACh B yCH-
JUTeNe HU3KOH YacTOThl, MOTYT NPOHHKHYTb 4Yepe3 IenH
nutanus Ha Bxom tpausuctopoB (T, mau Ty) BhicOKOH ua-
CTOTHI, YTO TaKXKe MOXKET MPHBEeCTH K CaMOBO36YyXKEHHIO
IpUEMHHKA MO BBICOKOH yacrtoTe. JlJf ycTpaHeHHs 3TOro B
Uensix NUTaHUS NPUMEHSIOT pa3Bs3blBalollue (QUJIBTPHI, Ha-
npumep ¢uabTp P, KoTopbiii paspsiBaer uenb V u VI, ox-
HAaKO NMPH HELOCTATOUHBIX (UIBTPYIOILHX CBOHCTBAX 3TOIO
¢uapTpa MOXKeT HNOHALOOUTbCA [NONOJHUTEJIbHOE 3BEHO
¢unbTpa, Hampumep, B leNH IMePBOr0 BbICOKOYACTOTHOIO
TpaH3ucropa P,.

Ilpn KOHCTpPyHPOBaHHU NPHEMHHKOB CyIepreTepoauHHO-
ro THNa pasMelleHHe JeTajell YC/IOXKHAeTCA Kak H3-3a
00J/1blIer0 KOJHYEeCcTBa caMHX JeTajied, TaK M H3-3a 060Jb-
el BO3MOXHOCTM BO3HUKHOBEHMS Da3/JMYHBIX BpeIHBIX
cBsizell B cxeMe npueMHHKa. PyHKIHOHAJbHASA cXeMa TpaH-
3HCTOPHOTO NPHEMHHKA CYNepreTepoAMHHOrO THna (puc. 4)
COZepXKHUT BXOAHOH M TreTePOAMHHBIH KOHTYDBHI, mpeo6paso-
BaTeJb YacTOTBl Ha TpaH3uctope T, MOJOCOBOH (HIBLTP,
COCTOSILUMH, K NPUMEPY, U3 TPeX KOHTYPOB, MepBBI KacKaj
yCHJIeHHs] MPOMEXYTOYHON YacTOThl Ha TpaH3ucrope I, ¢
€ro Harpy3koil B BHIe KOHTYPa UJIH aKTHBHOTO CONDPOTHBJIE-
HHS, BTOPOH KacKajl yCHJEHHs] NPOMEXKYTOUHOH 4YacTOThl Ha
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rpansucTope T3 ¢ ero marpyskoff, Kar npasmao, s BAAE
KOHTypa MNpPOMEXYTOUHOH YacCTOTHl, HETEKTOPHBIH KacKaj
U TPU KacKajJa yCUJeHHs HU3KOH 4acTOThl Ha TPaH3UCTOPax
T4, — T4, npuueM OKOHEUHbIfi KACKaJ BbINOJHEH MO IBYXTaKT-
Hoit cxeMme. ITo Tako#l QyHKUHOHA/NbHOH cXeMe M3roTaBJ/H-
BaIOTCS MHOTHe MPHEMHHKH, BBITycKaeMble Halleil MpOMBbILI-
JIeHHOCTblo, Hanpumep «Atmoctepa», «Cokona», «Cenara»
T L
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Puc. 4. dynkuuoHa/nbHadA cXeMa CyNepreTepoJHHHOro NMpHEMHHKa ¢ 060-
3HaueHHEM BO3MOXKHBIX NMAPa3HTHHIX CBA3EH.

PaccmorpuM HauboJiee yacTo BCTpedalollHecs Napasurt-
Hble CBSi3Y, NPUBOAALIKE K Pa3JHYHOTO poja HemoJajgKam
B paboTe npUeMHHUKa.

CBsisp / eMKOCTHasi MeXJAy ceKHUAMH 6J0Ka KOHIEeHca-
TOPOB NepeMeHHOH eMKOCTH M MHAYKTHBHAs MeXAy KOHTY-
pamu. Bo MHOrux cxemax npeo6pasoBaTteseil 4aCTOTH C COB-
MElIeHHBIM TeTepOJMHOM eMKOCTHas CBs3b IPUBOIUT K
HeycTOHYHBOHl paboTe rerepoauHa, 0cOGEHHO B BBICOKOUA-
CTOTHOH YacTH JHamna3oHa M B B3aMMO3aBHCHMOCTH HacTpo-
€K BXOJHOTO H TeTepPOAMHHOrO KOHTYpoB. K Takum Xe moc-
JIeCTBUAM HNPUBOAUT WM MHAYKTUBHAS CBA3b MEXAY BXOM-
HEIMH W TeTepPOAMHHBIMH KOHTypamH. [locaenuss, kak
MpaBHJIO, JETKO YCTPaHAeTcAd NPaBUJbHBIM pa3MelleHHeM
reTepOAMHHOTO KOHTYpa MO OTHOUIEHHIO K BXOJLHOMY, Ha-
npuMep, B clydae BBIMOJHEHUS BXOJHOrO KOHTypa B BHAE
¢$eppuTOBOH aHTEeHHbI, MarHUTHOE TOJIeé KOTOPOH 3HauYHUTe/b-
HO, cJefyeT KaTylKy reTepOJAMHHOIO KOHTyPa pacmoJararh
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Tag, YTO6Hl HX MaTHUTHEIE NMOJS GbIJIH B3aWHMHO MepleHAU-
KYJSDHBI, HJIM 3KPAHHPOBATh KaTYIIKU KOHTypa reTepoOnH-
Ha. CBSI3H 3TOrO THIa MOTYT BO3HHKHYTb, €CJIH HET 3KpaHa
MeXAy ceKUusiMH 6J0Ka KOHIEHCAaTOPOB MepeMEHHOH eMKO-
CTH WJM ecau nocieiHu#l He 3asemJseH. U, Hakownen, u3-3a
HEeNpaBUJbHOTO BLINOJHEHUS! MepeKayaTes]s NHAaNa30HOB,
HMelwoulero 60/blIYI0 MPOXOAHYI0 €MKOCTh MeXJy COOTBer-
CTBYIOILUMH JIaMeJsMH.

Cssa3b // BO3HHKAeT, IOMUMO BJIHSHHS NPOXOJHOH eM-
Koctd TpaHauctopa T, u3-3a GJIM3KOrO DacloNOXKeHHs He-
5KPaHHPOBAHHOTO KOPINYCa-KOJJIEKTOpPa BbICOKOYACTOTHOTO
TPaH3UCTOPA U OOMOTOK Ha CTep:KHe (peppUTOBOI aHTEHHHI.
Hanuuue 3To#i cBA3M NPUBOAUT K CaMOBO3OYXKIEHUIO MpPU-
eMHHKa Ha dYacrorax, OJM3KHX K NPOMEXYTOYHOH yacToTe
(konew CB u nauaso JIB nuamasoHos).

Ceasu [I] — uHAyKTHBHAs M eMKOCTHas — oGpasylorcs
HauboJiee YacTo ¥ NPUBOAAT, KAK NMPaBHIO, K HEYCTOHYHBOH
pabore HNpHeMHHKa MOYTH BO BceM AHAMa30HE YacToT. DTH
CBSA3H, KaK IIPaBHJO, BO3HHKAIOT M3-32 IJOXOH 3KpaHHPOB-
KH IIOCTeIHEer0 KOHTYypa INPOMEXKYTOYHOH YaCTOThl IIPH
6/1M13KOM €ro pacrnoJioXeHHH K (peppHUTOBOH aHTEHHe U H3-3a
OTCYTCTBUSI 3KDAaHHPOBKH MNOCJHEIHEro TPaH3UCTOpPa YCHUJIHU-
TeJIs IPOMEXKYTOUHOH uYacToThl. Takue cBfI3H OCOOEHHO Ha-
CTO BCTpeYaloTcsi B MajoraGapUTHBIX NPHEMHHKaX, TaK Kak
npu MaJjorabapuTHON KOHCTPYKHHM [arKe MaKCHMaJjbHOe
yAasneHHe BbllleNepeuncJeHHbX JeTajed OT (eppHTOBOl
aHTEHHBl BCe JKe OKa3biBaeTcsl HeLOCTATOYHBIM H3-3a BeCh-
Ma 3HaYUTeJbHOTO KO3((ULHEHTa YCHJIEHHS BBICOKOYACTOT-
HOro Tpakra. B mpombiineHHom npueMHuke «Cokoua», mJsi
TOro 4Yro6bl YMEHBIIMTb 3TH CBSI3H, HOCJAENHHA KOHTYD
NPOMEXYTOYHOH YacTOThl MAaKCHMa/JbHO YHajleH OT BXO.X-
HbIX llenef, a TpaH3uctop T3 IOMelleH B 3a3eMJIEHHBIH
3KpaH.

Pexe BcTpeuaercsi MHAYKTHBHAA cBsidb /V BBIXOZHOTO
TpaHcpopMaTopa ¢ BXOJHOH Llenblo, yCTPaHAETCS OHA OTHe-
ceHHeM BBLIXOTHOT'O TpaHchopMaTopa OT BXOAHBIX Liemed U
NpaBUJbHOH OpHEHTalHdell ero MarHWTHOTO MOJ# IO OTHO-
LIEHUIO K MATHUTHOMY IOJIIO AHTEHHBI.

Cesizu V, VI u VII BO3MOXHBEI NPH OTCYTCTBUH 3KDPaHHU-
POBKH COOTBETCTBYIOLIMX KOHTYPOB H KOJIJIEKTODHBIX IHened
TpaH3ucTopoB Ty u T3, OHH MPHUBOAAT K CaMOBO3OYKIEHUIO
COOTBETCTBYIOIMX KacCKafloB YCHJIUTENSl TNPOMEXYTOYHOH
4acCTOTHI.
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Cesizp VIII Bo3HUKaeT npu GJU3KOM pPacHoOJOXKeHHH
JETEKTOPHOro Kackajna (peryJasropa TDOMKOCTH) OKOJO
BXOAHbIX llerned M MPUBOAHT K CaMOBO30YyXIeHHIO BO BCeM
JuanasoHe NMPUHUMAaeMbiX 4acTOT WJAM HA ydacTkax, 6Ju3-
KHX K TIPOMe’KyTOUHOH YacToTe.

Hanuune cuapbnoit emkoctHodl cBasu /X B Tpexkackai-
HOM YyCHJIUTeJe HU3KOH 4acTOTHI MOXET NPHBECTH K reHepa-
UM YCUJIUTENS Ha CBEPX3BYKOBBIX WJIH BEPXHHX 3BYKOBBIX
yactoTax. YcrpaHeHde 3TOH cBA3u Tpebyer GoJiee NpaBHIIb-
HOro pasmeilenuss getajeii YHY unu 3aBana ero 4acToTHOM
XapaKTePUCTHUKH B 06J1aCTH BBICOKHX 3BYKOBBIX 4acTOT.

CBs3b X BO3HHMKAaeT H3-32 BHICOKOTO BHYTPEHHEro compo-
THBJIEHHS] UCTOYHHKA MHTaHUS W MPUBOAMT K reHepaluu Ha
ONHOH M3 YacTOT 3BYKOBOIO AMAamasOHa WJM K pelakcallu-
OHHBIM KOJIeGaHHSIM B yCHJIMTeJe HHM3KOH vacToThl. Mephl
60pb6bl ¢ Hell — ycTaHOBJeHHe Pa3BA3bIBAIOKUX (PUALTPOB
P, Py, D3, mpuyeM eMKOCTb HX KOHIAEHCATOPOB [AOJXKHA
ObITh TeM GoJiblle, YeM Bbillle YCHJIeHHe HH3KOYacTOTHOTO
Tpakra u 4YeM Ha OoJiee HU3KOYACTOTHBIH JMamnasoH pac-
cuutaH ycujutenb. Caenyer OTMETHTb, UTO 3a4acTyl0 HaJH-
yye ¢uabrpa P; (Kak OpaBHJIO, 3TO TOJbKO KOHAEHCATOP
60JIbIION €MKOCTH) KaXKeTcsl COMHUTEJNbHbIM — COOpPaHHBI
ycuJaureab paboraer ctabuibHo. OIHAKO uepe3 HECKOJbKO
4acoB 3KCIJIyaTalliy MO Mepe HCTOlleHHA GaTapedn H pocTa
ee BHYTpEIHero CONPOTHBJEHUS IOSBJISAIOTCH HCKaKeHHA
3ByKONepeJauH, a 3aTeM BO3HHKaeT HU3KOYAaCTOTHAsl reHe-
pauus uauM peaakcauus. Heo6xoaumocts B ¢uabtpe D,
npoBepsieTc MyTeM MOACOeAMHEHHUS K MPHEMHHKY HCTOLLEH-
Hoit 6aTapen. Ecau npu 310M nmoJcoelnHeHHe KOHAEHCATOpA
Gonbioi emxoctH (100—500 mK¢h) He mPUBOAUT K yayulie-
HMIO KayecTBa paboTbl NPHEMHHUKA, TO MOXKHO €r0 B NpHEM-
HUK HE CTaBHTh.

Cps3b X/ BO3HHKaeT, Kak NPaBuJI0, B pe3yJbTaTe H3Me-
HeHUs Harpy3kM Ha HCTOYHUK nuTaHusa. CuaenctBdeM 3Tofi
CBSI3U NPH OTCYTCTBUH GuAbTPoB D@, u P; sBjsiercs Hecra-
6unbHasi pa6ora mnpeo6pa3oBaTeJLHOTO Kackajga, reHepa-
LM B BBICOKOYACTOTHOM TpaKTe CO 3BYKOBOM 4acCTOTOH,
MpeprIBUCTasl reHepalus retepoarna. Mepol 60pb6bl — ycra-
HOBJIEHHE JONOJHUTENbHOTrO ¢Guiabtpa Py, a npu Hemocra-
TOYHOCTH 3THX Mep — IPUMEHeHHe Pa3BsA3bIBAIOLUX (UIbT-
pOB BO BCEX BBICOKOYACTOTHLIX KAaCKagax MPUeMHUKA.

Cpasbp X// MOXKeT BO3HUKHYTb MpPH MJOXOM KayecCTBe
¢unbtpa Py unu ero orcyrctBuu. OHa NPUBOAMT K caMo-
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BO30YKIEHHIO TPAaKTa NMPOMEXYTOUHOH 4acTOTbl, OCOOEHHO
IpM  HaJMYHKM  TpeX KackaloB B  BbICOKOYACTOTHOM
TpakKre.

YuurpiBas Bce H3/10XK€HHOE O Mapa3uTHBIX CBA3SX, MOJb-
3y[Cb TPHHUUNHAJBHOH CcXeMOH, Heo6XOJHWMO TpeaBapH-
TeJbHO COCTABHThb HAWYYIIWH BapHaHT DacloJIOXKeHHs [e-
Tajlel Ha mJarte M BLIYEPTHTH MOHTAXHYIO CXeMy, a 3aTeM
yX&Ke TMPHCTYNaTb K MOHTaXy NpPHEMHHKA. DTO COBEpLIEHHO
006513aTeIbHO [J1s1 CJIOXKHBIX CyNepreTepoJHHHBIX H MaJiora-
6apHTHBIX MPUEMHHKOB. He HCK/IOUeHO, UTO NPH HaslaXKHUBa-
HUH CJIOKHBIX KOHCTPYKLHH BcCe Xe NPHAETCH H3MEHHTb
pacroJioXXeHHe HEKOTOphIX JeTaJsied, yTo6bl yCTPaHHTb 06-
pasoBaBUIYIOCH YCTOHYHBYIO MAapasHTHYIO CBsA3b, HE YYTeH-
HYIO paHee.

B 3akJioueHHe KpaTKO NMepeyHCAWM OCHOBHbIE NMpaBHJa,
KOTODBIMH cJlelyeT pPYKOBOJACTBOBATbCA MpH pa3paboTKe
MOHTaKHOH CXeMbl TPaH3HCTOPHOTO NMPHEMHHKA.

1. Bce kouTypnl ¢$uJIbTPa OCHOBHOH CeJIeKUHH, KpoMe
€MKOCTHOH, HMEIOT TaKXXe NMapa3uTHYI0 HHAYKTUBHYIO CBA3b,
BeJHUYHHA KOTOPOI 3aBHUCHT OT MaTepHa/aa MarHUTHOTO cep-
JeuyHHKa KaTylleK KOHTYPOB NMPOMeXVTO4HOH dactoTsl. Ilo-
3TOMY OKOJIO 3THX KOHTYPOB He cJellyeT pacrnoJjarath Jera-
JI4, caMH KOHTYpbl HaJ0 pacnosaraTb B HENOCPeACTBEHHOM
6/1130CTH OT BXOZa npeobpasoBaTens.

2. Henb3st pacnosaraTe TpPaH3UCTOPHl, paboTawliue B
yCUJIMTeJle BbICOKOH M MPOMEXYTOUHOH 4YacCTOThl, B TOpel
Ipyr ApPYry, Tak Kak 3TO NPHBOJAHT K YBeJHUYEHUIO eMKOCTH
cXeMbl H K CaMOBO306YXIE€HHIO KacKajlla MPOMeXyTOUHOH 4a-
CTOTBI.

3. TlocnenHu#t KOHTYp YCH/IHMTeJs NPOMEXKYTOUHOH ua-
CTOTHl HAJO0 pacnoJsaraTh MojaJiblie OT BXOAHBIX M TeTepo-
JUHHBIX KOHTYpPOB.

4. TlapannenbHo W B HeNOCPeNCTBEHHOH GJH30CTH K
¢deppuTOBOH aHTEHHe HeJb3sd pasMellaTb LENH AeTeKTOPHO-
ro Kackaja, B TOM YHCJe BBIXOJ J[AeTeKTOPHOTO KacKajaa
(pery/asiTop rPOMKOCTH).

5. TpancdhopMaTopbl yCHJIHTENsT HU3KOH 4YacCTOThl Hajo
pacrnoJsiaraTh TaK, YTOObI MeXJy HUMH He GblI0 MarHHTHOH
CBfI3H, NpUBOAsIEHl K TeHepauuu ycuiutessi. Heo6xomumo
nu3berath TakKe HMHAYKTHBHOH CBSI3M BBIXOJHOrO TpaHcdop-
MaTopa C MATHHTHOH aHTEHHOH.

6. Boixol mereKTOpHOro Kackajaa (pery/stop TpPOMKoO-
CTH) HJIH BXOJ YCHJIHTENS HH3KOH YacTOThl HaAO pacnoJa-
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rath mojaJfbllle OT BbLIXOAa, TAK KaK MHauye MOXeT BO3HHK-
HYTb TeHepalLusl B yCHIHTEJIe.

7. Brok KoHAeHCaTOpOB mepeMeHHOH €eMKOCTH Hajo
OpPUMEHSITb C HaWMeHblIeH eMKOCTbIO MeXAY CeKLHAMH
cTaTopa H 3a3eMJIATb UMelolluiics MeXay HHMH 3KpaH.

8. He crnenyer mpuMeHsTb TPOMKOTOBOPUTENb C KOJblLe-
BbIM MarHUTOM, KOTODbIH MMeeT 3HauHTe/lbHOE MoJe pacceH-
BaHUsA, yMeHbllalollee MarHHUTHYIO MPOHMIIAeMOCTb (eppH-
TOBOH aHTEHHBI.

9. Konnencatop 6/10KHPOBKM GaTapeu MUTaHUSA CJIeAyeT
MPUCOEAMHSATh TOCJEe BbIK/IIOUaTeas MUTaHHUsA, TaK Kak IJIO-
XOH KOHTAKT BBIKJOYaTeasl 4acTO MOXET CJAYXKHTb TPHUH-
HOH caMOBO030YXK/eHHsl.

YCTAHOBJIEHHE PERHUMOB TPAH3HCTOPOB
II0 MOCTOAHHOMY TORY

B cnpaBouHMKaX OGBIYHO NPHBOIAATCS peKOMeHAYyeMble
pexxumbl paboThl TpaH3UCTOPOB. Kpome pekomeHoyeMblX,
NPUBOAATCA TaK Ha3blBaeMble MpejebHble PeXKHMbl HCIOJMb-
30BaHusl TpaH3ucTopoB. OMHAKO B 3aBUCUMOCTH OT YCJOBHH
npuMeHeHHs U HeoGXOAUMBIX XapaKTepUCTHK H3TOTaBJHBae-
MbIX KacKaloB peXHMbl paboThl TPaH3HUCTOPOB MOTYT 3HaA-
YHTETbHO OTJHYATBCA OT CHpaBOYHHBIX. Paanomoburenn
JIOJT2KEH TPaMOTHO MOAXOJHTb K BBIOOPY peXXHMOB TpaH3H-
CTOpPOB B M3roTaB/IMBaeMOM NpHeMHHKe. B ciayuae orcyrcr-
BUSl Te€X WJIHM HHBIX PE3HCTOPOB YacCTO MOXHO, He Hapyuian
HOpMaJsibHOH paboThl NpHEMHHKA, 3aMeHUTb HX IPYTHMH,
coxpaHUB TpebyeMblil AJs HOpMaJbHOH paboOThl peXuM
TPaH3HUCTOPOB.

HesaBucuMo oT Ha3HaueHHs] Kackajga (ycHJeHHe TMOCTO-
SITHHOTO TOKa, YCHJIeHHe epeMeHHOr0 TOKa HH3KOIl YacTOTHl,
yCHJIeHHE [epeMEeHHOro TOKa BBICOKOH YacTOThl MJIM TE€HEepH-
poBaHHe BbICOKOYACTOTHBIX MJIH HH3KOYaCTOTHBIX KoJseba-
HHUH) B CXeMe KacKaja BCerja MOXHO BbIAEJHTb OCHOBHbIE
Lleny, onpeae/siolie PeXXHM TPaH3UCTOPA MO MOCTOSTHHOMY
ToKy (puc. 5). Haubosee npoctoii cnocob ycraHoB/aeHUs pa-
60yell TOYKH TpaH3WUCTOpa MpeAcTaBJeH Ha puc. 5,a. Pe-
KUM TpPaH3UCTOpa ompenensiercs pesuctopaMd R, u R,.
Pesucrop R, cayxuT Harpyskoii (MM CONPOTHBJEHHEM
pasBsiskH), a Ry — conporuBienneM nenu 6a3o0BOro cMe-
lleHUss. BesuuuHa COMpPOTHUBJNEHHUS HArpy3KH ompejnessier
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£03((PUIOHEHT yCHJEHHUn KaCKaaa, y9acTOR AMHAMHYECKOR
XapaKTepPUCTHKH, Ha KOTOPOM JGJKeH paboTaTb JaHHLIH
TPaH3UCTOpP, a CJeAOBaTe/lbHO, HampsAXKeHHe W MOLIHOCTDb
BBIXOAHOrO Kackajaa. OT BeJUYUHE CMeLleHHs 3aBHCHT pac-
noJiokeHue pabGoyell TOYKM Ha yyacTKe JHHAMHYecKoH Xa-
pPaKTepUCTHKH.

Puc. 5. Llenu TpaHsucropa, onpesfensiroliye peXUM MO MNOCTOSTHHOMY TOKY
B cXeMe C OOLIMM 3MHUTTEPOM.

J1st uamoctpauuu 3toro Ha pHc. 6 M306paXKeHbl pas-
JIMUHble MOJIOXKEeHHs1 pabouHuX TOueK Ha Harpy304YHOH mpd-
Mol R, ¥ Ha xapaKTepuCTHKe TpaH3ucropa. [Ipu Hempa-
BHJIBHO BbIOpaHHOM TMOJIOXKeHHH paboued TOUKM Ha Xapak-
TEPHCTHKE BO3HHKAIOT HCKaXKeHMs BbIXOJHOTO HaNpsiXKeHHs]
U, U..

BenuuvHa HampsiXKeHHs CMeLIeHHs, KoTopas onpefesseT
noJjoXeHue pabouell TOYKH Ha XapaKTePHCTHKe, B cXeMe
(puc. 5,a) BecbMa HecTabH/IbHA, TaK KaK OHA 3aBHCHT OT
BeJHUHHbl TOKa 0asbl TpaH3HCTOPa, KOTOPHIH B CBOIO Ouye-
pelb 3aBHCHT OT KO3((HLMEHTa YCH/IEHHS MO TOKY TpaH-
3HCTOpa, MMEIOLIEro, Kak MpaBU/IO, 3HaUMTeJbHbIH pasbpoc
1 CBOHCTBO HU3MEHSIThCSI MPH H3MEHEeHUH OKPYXKalolleH TeM-
nepaTypbl. [ToaToMy B 3TOi cXeMe HEOGXOAMMA TulaTelbHasl
WHAUBHAYaJbHAs ToAGOpPKa pesuctopa R, 3aBucumocTb
Ko3(pduuHeHTa B OT OKpyXKalolled TeMmepaTypbl H3MeHsieT
nosioKeHue paboueil TOUKH Ha XapaKTEPHCTHKE TPaH3UCTO-
pa, UTO MPHUBOMMT K TOSBIEHHIO HMCKaXKEHHH, H3MEHEHHIO
K03 (hHUMEHTa YCHJEHHS M MHOTAa K IOJHOH notepe paGo-
TOCIIOCOGHOCTH KacKaja. Pasbpoc koadoduuuedra f y pas-
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JNYHBIX TPaH3HCTOPOB aocturaer 10—100, nosTOMy npuem-
HUK, BBIMOJTHEHHbIH B MOJHOM COOTBETCTBHH C MPHHUHUIHAJD-
HOH cXeMoil, MOXeT 0Ka3aThCsl HepaboTOCNOCOGHBIM.
Uto6bl cxeMa MpoAOJKAJA Xopoulo pa6oTaTh NpU 3aMe-
He TPaH3UCTOPOB M M3MEHEHHWH TeMIepaTyphl OKpyKalolieH
cpenbl, 06bIYHO npuberalT K crabuausauuy paboyux Toyek.
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Puc. 6. 3aBucHMOCTb (OPMBI BHIXOJHOTO HampSIXKeHHS OT TOJIOXeHHS
pabodell TOUKH Ha XapaKTepHCTHKe TpaH3HCTopa.

[MpocrefituumM BUAOM cTaGHJIH3alHH ABJSETCS MOAK/IOUEHHE
pesucTopa B Lienu 6a30BOr0 CMelleHHs1 HeNOCPeACTBEHHO K
KOJIJIEKTOpPY TpaH3ucTtopa (puc. 5,0). BosHukalowass npu
3TOM oGpaTHasl CBSI3b MO MOCTOSTHHOMY TOKY NPEnsiTCTBYET
H3MEHEHHIO MOJIOXKeHHs1 pabouyell TOUYKH Ha XapaKTepHCTHKE
NpH 3aMeHe TPAH3HCTOPOB H NPH H3MEHEHHH TeMIepaTyphl
okpyxamwoulefi cpeanl. KauectBo crabuiusanuu B AaHHOH
cXxeMe TeM Jydlle, YeM MeHblle OTHOLIEHHE COMPOTHBJEHHH
pesuctopoB R, u R|, uTo He Bcerna BO3MOXKHO MO psiAy
npuuud. HanpuMep, B OkoHeUHOM Kackaje yCHIHTEsI HH3KOMH
YacTOThl BMECTO pe3ucTopa R; o6blYHO BKJIIOUEH TpaHchoOp-
MaTop ¢ MaJ/biM AaKTHBHEIM CONPOTHBJIEHHEM  OOMOTKH.
B nomobHbIX cayyasx ciaefayeT NPHMEHATb cxeMy Ga3oBoro
cMelleHHsr HanpsKeHWueM, NpHBeJeHHylo Ha puc. 5,8. Ilpu-
MeHeHHe CPaBHHUTEJbHO HM3KOOMHOIO JAejuTes1d B 6a30BOH
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Leny no3BoJfAeT N0GUThCS XOpoluell TeMrnepaTypHOR cTabu-
JIH3allUH W MAaJoro H3MeHeHHsi MapaMeTpoB CXeMbl NpH 3a-
MeHe TPaH3HCTOPOB.

Bce TpH cxeMbl, mpUBEeleHHble Ha pHC. 5, BBLIMOJHEHDI
JJIs1 OCHOBHOH CXeMbl BKJ/IOYEHHS TPaH3MCTOPOB — CXeMbl
¢ o6IUM sMHTTEpOM. BKilOueHHe TPaH3HCTOPOB B JIOOYIO
JAPYTyI0O cXeMy II0 MepeMeHHOMY TOKY MpaKTHYeCKH He H3-
MEeHsIeT CXeMbl MHTaHHSl MO MOCTOsIHHOMY TOoKy. Hampumep,

Puc. 7. Llenn TpaH3HCTOpa, OmpenefsiollHe PexHM IO MOCTO-
SIHHOMY TOKYy B cxeMme c oflilefi 6a30#.

BKJIOUYeHHe TPaH3UCTOPa B CXeMy c¢ ofluell (mo mepeMeHHO-
My TOKy) 6asofi (puc. 7,a) He U3MeHseT lened MOCTOSHHO-
ro TOKa MO CPaBHEHHMIO CO CXeMOH ¢ O6LIMM 3MHTTEPOM
(puc. 5,8). Tok 6a3oBol lenu TeuyeT MO-NpeXHeMy 4yepes
yuacToK 6asa — 3MUTTEp — pesuctop R, u nenutenn Ry,
R;, a KONJIEKTOPHbIH TOK TeYeT Mo LenH KOJNJIEKTOp — IMHT-
Tep — pe3ucTopbl Ry U R| — HCTOUHHK NMUTAHHS KOJJIEKTOp-
HOH 1enH. D10 06CTOATENBCTBO CJAENAYeT YYUTHIBaTh, 0COGEH-
HO HaYHHAlOUMM paauomobutensaMm. Ecaum nobutbes yka-
3aHHOrO B ONHCaHHH TOKa KOJIJIEKTOpa 4depe3 uenb 6assbl,
TO 3TO, KOHEUHO, NpPUBEJET K BbIXOAY H3 CTPOSl TPAH3HCTOPA.
IIpu Heo6XOAHUMOCTH BKJIOYUTb TPAH3HUCTOD B CXeMy C 00-
el 6a30d MO MOCTOSSHHOMY TOKY CJelyeT NPHMeHsTb cle-
IHa/JbHbIe CXeMbl ¢ JBYMS HCTOUHMKAMM MUTaHHS, KaK 3TO
uzobpaxkeHo Ha puc. 7,6. B Haubosee pacmpocTpaHEHHbIX
CXeMax y TPaH3HCTOPOB BBLICOKOYACTOTHHIX KacKaloB TOK
Kossektopa o6GbiyHo cocraBasier 0,5—1,5 ma, Huskouacror-
Hbix 0,1—10 ma. I1pu 3TOM HanpsKeHHUs] CMELLEHHUs B Lensax
6a3 KosebawoTca B nperenax 0,12—0,3 8 A5 repMaHHeBbIX
u 0,6—0,8 8 nns KpemHHeBbIX TpaH3ucTOpoB. Bo Bcex cay-
yasx NoJ HalpsKeHHeM CMellleHHs MOoApasyMeBaercss Ha-
npsixkeHde Mexny 6asoif M 3MHUTTepOM TpaH3HCTOpa. JTO
HaNpsKeHLhe MOXHO H3MEpUTb MEXAY COOTBETCTBYIOIIHMHU
3JIEKTPOJaMH C NOMOIIbIO BLICOKOOMHOIQ BOJIBTMETpA.
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Bce usMepenuss B TPaH3HCTOPHBIX NpHEMHHKax HeOGXO-
AMMO Je7aTb BOJbTMETPOM, BHYTPeHHEE CONPOTHBIEHHE KO-
tToporo B 5—10 pas GoJibllle CONPOTHBJEHHS H3MeEPSEMOIl
uend. O6bIYHO, KAaK MOKa3aJs ONbIT, BCE PEXHMbI B HaJaXu-
BaeMOM TPHEMHHKE MOXHO YCTAHOBHUTDL NPH HAJHUYUH O6bIY-
HOTO TecTepa C BHYTPEHHUM CONPOTHBJIEHHEM 5—10 xoM/8.
Ha puc. 8 npexncraB/ieHbl BO3MOXKHbIE CNOCOGBI H3MEpEHHS
HanpsikeHHH B PasJHYHBIX TOU-
Kax CXeMbl TUIIOBOTO YCHJIMTE/b-
HOTO Kackaja. B kpyxkouke, H3o-
6paxamilleM BOJbTMETP, YyKa-
3aHbl Tpelesbl HKaabl npubopa,
Ha KOTOpBIX CJeIyeT MPOBOAHTb
U3MepeHus.

ConporuB/eHHe  pe3HcTOpa
R, B uenu smuTTepa, Kak mpa-
BUJIO, HeBeJHKO (B mpepaenax
1—2 xom), moO3TOMY BXOIHOE
CONPOTHBJIEHHe NpUOOpa /15 U3-
MepeHMs] HaNpsIKEeHHs Ha HeM
MOXeT ObiTb CPaBHUTEJbHO He-
Puc. 8. Bruouenne mpubopa  Gosbwium (10—20 xom), uto Ha
And  MSMEpEHH: - DEXHMOB 1 xane npuGopa 3 8 COOTBETCT-

TPaH3HCTOPOB B CXeMax.

ByeT BHYTPEHHEMY CONPOTHBJe-

Huo 3—6 kom/s. Takum BHYT-
peHHHM CONpPOTHBJIeHHeM obJjanaer mnoAasJswouiee GoJb-
IIMHCTBO TecTepoB. Hanpskenne Ha KOJNJIEKTOpPe TPaH3UCTO-
pa TakKXe MOXHO H3MepsiTb OOBIYHBIM TECTEpPOM, €CJH Be-
JMYHHA COTMPOTUBJIEeHUs R, He mpeBbiaer 5 xkom. [1pu Gosb-
el BeJMUYHHE TOTO COMPOTHBJICHHS TOUHblE U3MEpEeHHs He-
O06XORMMO IPOU3BOAMTH 3JEKTPOHHBIM BOJBTMETPOM HJIH
KocBeHHbIM mnyTeM. IlpeneGperasi BennuuHoHl Toka 6asbl,
MOXHO CYMTaTb, UYTO TOKH B KOJIJIEKTOPHOH H 3MHTTEPHOH
lensx paBHbI, TOTJa, H3MepHB HaNpsKeHHe Ha pe3HCTOpe
R4 1 3Has BeJMYHHY 3TOTO pe3ucTopa, no 3akony Oma onpe-
eS0T TOK TpaH3ucTopoB Ry u R,. anee, BoIUHCIUB maje-
HHe HamnpsiXkKeHHs] Ha pe3ucTope R, U BHIUTA MOJTYYEHHYIO
BEJUUHHY OT HampsKeHHWs UCTOYHHKA MUTaHHS, MONYyYaloT
nanpsiKeHHe Ha KOJIJIEKTOpe TpaH3HCTopa.

Hanpsixkenne Ha pesaucrope R; (IpH CONPOTHBJEHHH He
6oJiee 3 KOM) TaKkKe MOMKHO U3MEDHTb C NMOMOIUbBIO OGLIYHO-
ro tectepa. OfHaKo, KaK MpaBuUJIO, CONPOTHBJIEHHE Pe3UCTO-
pa R; (a cienoBatenbHO, U R;) BhiGHpaeTcss U3 coobpake-
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HUH SKOHOMHHM THTaHUS 3HAUYHTEJIbHO GoOJbLIUM (40
30 xKom). B 3THX cayyasix HEOOGXOAMMO TNpHMEHEHHE 3JIeK-
TpoHHOro BoJbTMerpa. Ilpu manawix (0,5—1,0 ma) Koggek-
TOPHBIX TOKax TOKH 6a3bl Takxe Manabl (10—30 mka), mos-
TOMYy CONpPOTHBJeHHe ydyacTka 6a3a — 3MHTTep HMeeT 3Ha-
YUHTEJNbHYIO BelH4YHHY (5—15 kom), KoTopasi coH3MepHUMa
C BXOAHBIMH CONPOTHBJEHUSIMH JIYUYUIMX TECTEPOB Ha IIKa-
Jax 1—3 8, caenoBaTesbHO, Hampsi2KeHHe Ha ydacTke 6a-
32 — 3MHTTeD HeOOXOAUMO U3MEpPSITh TOJbKO 3JEKTPOHHBIM
BOJIbTMETPOM.

3aMeTuM, YTO mepej] BKIOUEHHEM TPaH3UCTOPOB B CXEMY
NpMEeMHHKa CJelyeT TIIaTeJbHO MPOBEPHTb MPaBHIbHOCTb
BCeX COeNMHEHUH M NONSIPHOCTh BKJIOYEHHS 3JEKTPOJMUTH-
YEeCKHX KOHJEHCATOpPOB. DJEKTPOJUTUUECKHE KOHJEHCATOPbI
NPOBEPAIOTCA HAa OTCYTCTBHE YTeUeK IO YCTAHOBKH B CXEMY
NpHeMHHMKA C MNOMOILBIO OMMeTpa, ¢ COOJIONEHHEM MOJAp-
HOCTH, YKas3aHHOH Ha KoHJeHcaTope. OwmMeTp HxOMXKeH
ObITb BKJIOYEH B TOJOXKEHHe H3MepeHUs] CONpOTHBJEHHH
60/1bwIOH BeUYHHBL. [IpH MpaBHJILHOM MOAKIIOUEHUH 3JEK-
TPOJIMTHUECKOTO KOHJeHcaTopa K OMMeTPYy H MNpPH HCIpaB-
HOM KOHJEeHCaTope B MOMEHT BKJIIOUEHHSI CTPeJIKa OMMeETpa
OTKJIOHHTCSI TeM CHJbHee, yeM OoJbllle BelHYHMHA EMKOCTH
KOHJIeHcaTopa, a 3aTeM MeJJIEHHO BO3BPaTHTCSl B HCXOAHOE
nosoxxeude. ConpoTHBJEHHE  HM30JANMM  KOHJEHCATOpa
LOJKHO GbITb He MeHee HeCKOJbKHX COTEH KHJIOOM, MeHb-
asl BeJJHYHHA 3TOr'O CONPOTHBJIEHHS MOXET NPHBECTH K U3-
MEHEHHIO B peXXMMax paboThl TPAH3UCTOPOB NPH YCTAHOBKE
KOHZEHCAaTOPOB C YTeUKOi B cxeMy mpueMHHKa. OTCyTCcTBUe
Opocka CTpesKH (3apsHOr0 TOKAa KOHJE€HCATOpa) YKasbiBa-
eT Ha BHYTPeHHHH 06pbIB KOHJEHcaTopa.

TpaHsucTopsl nMpoBepSIIOT Ha OTCYTCTBHE KOPOTKHUX 3aMbl-
KaHHH MeXJy 3/JeKTpPoAaMH W u3MepsIoT KoapduuueHt B.
[TpoBepky Ha OTCYTCTBHE KOPOTKHX 3aMbIKaHHH NPOH3BOAAT
C MOMOILbIO TecTepa, BK/IIOUEHHOTO HJsl U3MepeHHs COompo-
THBJeHHH. [ 3TOro oAMH wWyn npubopa NOACOEAHHSIOT K
BbIBOAY 6a3bl TPaH3UCTOPa, a APYTUM ILYNOM MOOYEpelHO
KacaloTcsl BbIBOJOB 3MHUTTepa H KoJsyekropa. ComnpoTuBiie-
HHe MeXAY 3THMH 3JeKTPOLaMH NpPH COOJIONEHHH MOJSPHO-
CTH Jo/KkHO ObITh OT 10 10 1 000 ox. B cayyae 3HAUHTENLHO
MEHBbUIMX UJH OOJBIIHX NMOKa3aHHH OMMeTpa TPaH3HCTOPI
JJI1 UCNONIb30BaHHUs1 He roadrca. [1pu mpoTuBonosoXHoO#H mo-
JIPHOCTH HANpPsXKEHHS TecTepa M TPaH3HUCTOpa BeJHUYHHA
COTPOTUBJIEHHS] HAa yyacTKe 3MHTTep — 6a3a J0JXKHa Obl1b
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He MeHee 10 koM, a Ha yd4acTKe 6a3a — KOJIJIEKTOP HE MeHee
100 xom. B cnyuasix MeHblIMX 3HAUYEeHHUH BEJHUUH 3ITHX CO-
IPOTHBJIEHUII HCNOIb30BaHHE TPAH3UCTOPOR HEMKeNaTeJbHO.
a mpu conpoTtuB/ieHHH mnopsaka 10—100 om coBeplLieHHO
HEBO3MOKHO.

Hau6osee npocto omnpeneauTb OPHEHTHPOBOUHO KO3(-
(DULHEHT YyCHJIEHHS MO TOKY MOXKHO cnoco6oM ommerpa. Ilpu

O

Ixﬂ 456
\————J—llllll—?
Puc. 9. T[lpocrefimas cxema Puc. 10. Cxema TtouHOro H3aMepe-

usmepenns B. uus B

3TOM TecTep BKJIOYAIOT B MOJIOXKEHHE [/ M3MEpeHH# CO-
NPOTHBJEHHUH MOpsAAKa Thicsiy oM. UTOGb HCK/IIOUUTbL BJIHSA-
HMe HarpeBa TPaH3UCTOpPa PyKaMH, NPOBOJHHK OT TecTepa
JKeJaTeJbHO CHaOGAMTh HAKOHEYHHKOM THNA <«KPOKOAHJ®.
DTUM 32)XKHMOM 3aXBaThiBalOT BbIBOJ KOJJEeKTOpa H3Mepse-
MOrO TPaH3MCTOPa, a BTOPLIM ILYIOM NMOOYEpPEJHO NMpHKaca-
1I0TCS K BbIBOAY 6asbl U sMutrepa. B oboux cayuasax npH
3TOM 3aMHChIBAIOT He BEeJHYHHY MOKa3blBAEMOTO OMMETPOM
CONMPOTHB/IEHHS, a KOJHYECTBO JAeNeHHH JI0GOH JHHEHHOH
mkasasl npu6opa, HanpuMep, NpeflHa3HaueHHOH 1/ H3Mepe-
HHUS HanpsKeHHH UJad TOKOB. [l OLleHKH BeJIHYHHBI KO3(]-
¢unueHTa § HYXKHO pa3fenuTh OoJsblilee MOKasaHHe NPHOO-
pa Ha MeHblllee (MO OAHOH W TOH XKe LIKase).

Cxema mpocToro u3Meputens kKoaddunuenta P mas
TPaH3HCTOPOB THMA p-A-p NPeAcTaBJeHa Ha puc. 9 (nnas
M3MepeHHss  TPaH3HCTOpOB THOA MN-p-fi H3MEHseTCs I1o-
JSIPHOCTb BKJIOYeHUs GaTaped U Muaauamnepmerpa). C no-
CTAaTOYHOH CTeNneHbl0 TOYHOCTH KO3(D(PHUHMEHT P OTCUMTHIBA-
eTcsi HemocpeAcTBeHHo mno uikajge (10—15 ma) muaauam-
nepMeTpa NnyTeM yMHOXKeHHs ee aejneHu# Ha 10.

Cxema H3MepeHHs, M03BofOIIAs C OOJblIeH TOYHOCTBIO
ornipeaeauTb KOdpduuuent B, nokazana Ha puc. 10. OT mpe-
Lblayllell oHa OoTIMYaercsl HaJludeM MHKpoaMmepMmeTpa co
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mKanoi 100—500 s#ka u noteHuHomeTpa Ry B LUeNH cMelle-
uua. Hannuue mocnesnHero mo3Bo.isieT ¢zesnaTtb TOUHOCTb H3-
MepeHHil He 3aBHCAILEH OT HanpsyKeuHs UCTOYEHKA IIHTa-
Husd. Biarogaps npuMeHeHHI0O MHKPOaMmepMeTpa MOBbLILIA-
eTCs TOYHOCTb M3MepeHHsi [, OCOGEHHO NpH MaJblX €ro
3HaueHHusxX. FismepeHne Bo3aMOXKHO AByMs crnocobamu. B nep-
BOM C/1ydyae B TOJOXKEHUH Mepekaouareds f BpalleHHEM
PYYKH MOTEHLHOMETpPA YCTAHABJAHUBAIOT 3HAaYeHHe TOKa KOJi-
JeKTopa He GoJsiee AOMYCTHMOTO AJs JaHHOTO TPaH3UCTOpa
M 3aMeyaloT TpPH 3TOM TOKe MOKAa3aHHS CTPEJKH MHKpOam-
nepmeTpa B lend 6a3el. Bo BropoM ciyvyae norteHuuomer-
pom R, ycraHaBIMBalOT 3ajaHHbIl MO CXeMe NpHEMHHKa
TOK KOJIJIEKTOpA TPaH3UCTOpPa W TaK:Ke 3aMeyaloT Mokasa-
HHe MHKpoammnepMmerpa. B o6oux ciaydyasx OTHOLUeHHe TOKa
KOJIJIEKTOpa K TOKY 6a3bl JaeT HCKOMYIO BeJHYHHY f.

HMeercst elle HeCKOJbKO COCOOGOB H3MepeHHs Ko3hdu-
LMeHTa B, OHAKO OHU 3HAUUTe/JbHO OGoJiee C/JA0XKHB. 3aMe-
THM, UTO 3HaueHHe KO3 QuLHeHTa § He ABJSETCS BEJIHYH-
HOH, Tpebyollei 60JbLION TOUHOCTH H3MepeHHUs, MO3TOMY
H3TOTaB/1MBaTb 6oJsiee CJOXKHble NPUBOPBI A8 3ITHX H3-
MepeHUH B JIIOOUTEIbCKHX YCJHOBHSIX BpsA JH Lenecoob-
pasHo. - o

Hnsi oKOHeUHBIX KacCKaloOB JABYXTaKTHBIX YCHJAUTeNel
HU3KOH YacTOThl HEOOXOAHMMO MOAOOpaTb TPAH3HCTOPHI C
OAMHAKOBBIMH KO3 (PHLHEHTaMH § NPH MaJbiX H OOJbIIUX
ToKax KoJuekropa (1—2 u 20 —30 ma). DTo no3BOMUT AHO-
OHTbCS paBHOMepPHOH HArpy3KH Ha mpeiBapHTeJbHBIH Kac-
KajJ YCUJeHUs HH3KOH YacTOThl M MaJoro 3HaueHHUS KO3(-
¢dunuenTa HelHHeHHbIX HCcKaxXeHHil. OuyeBHIHO, UTO B NaH-
HOM CJyyae BaX<Ha CpDaBHHUTeJbHast TOYHOCTb H3MeDeHHH
06OHX TPaH3UCTOPOB, a abcoMIOTHAst BeJHYHHA KO3(POhHIH-
eHTa  He MMeeT CYLEeCTBEHHOTO 3HAU€HHSs, 3TO MO3BOJAET
OrPaHHYMTLCS NPOCTHIMH cXeMaMu Hu3MepeHus. Mamepss
K03 pULUHEeHT B, IPH 3HAYHTENBHBIX TQKAX KOJJIEKTOpa cJe-
AyeT BbIGMPaTb BEJHYHHY COMPOTHBJEHHA pe3ucTopa R,
(puc. 9) nopsiaka 1,5 Kom, a HanpsiKeHHe GaTapeH NMUTaHHs
CHU3UTb f0 1,5 @ (Hanpumep, NPiMeHsIss OJHH 3J€MEHT TH-
na ®BC unn «CatypH»). [Tocaennee HeobxoauMo Aas npe-
JOTBpalleHHsl BbIX0Jla H3 CTPOS TPAII3UCTOPOB, TaK KakK MpPH
toke 30 ma u HanpsikeHuH 4,5 6 Ha KOJJeKTOpe H3Mepsie-
MGIO TpaH3MCTOpa pacceWBaeTcss MOINHOCTL 135 M8T, 4TO
ans Tpausuctopos Thna IT13—I116 6.1M3ko k npexenbHOMY
3HaYeHHIO.
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Inst pa6oTbl B GOJbIIHHCTBE KacKajoB COBPEMEHHOTO
TPaH3HCTOPHOTO NDHEMHHKa MPHTONHBI TPAaH3UCTOPHI C Be-
auurnoil f=20. OgHako cjaenyer yyecTb, UTO OCHOBHbIE Ma-
paMeTpbl MPHEMHHKA: YYBCTBUTENBHOCTh, M36MpPaTEIbHOCTD
M BBIXOJHAsl MOILLHOCTb (KpOMe psjia CXeM, O KOTOphIX OY-
JeT CKa3aHO B JaJjbHellleM) — ¢ pocToM kKo3dduuuenta P
oT 20 go 200 u3MeHSIOTCS HEe3HAaUYUTeJNbHO. DTO BbI3BAHO
TeM, YTO OT BeJHUYHHHl [ (B cxeMax co crabunusaunuei pa-
604ell TOUKH) 3aBHCHT TOJBKO BXOJHOE COMPOTHBJEHHE Ka-
CKaja, KoTopoe npH 3HavyeHusx f=20—30 ass Go/bLIMHCTBA
CXe€M HMeeT ONTHMAaJ/bHYIO C TOYKM 3DeHHSl YCTOHUMBOIO
YCHJIEHH S BEJIHUHHY.

B BBICOKOYACTOTHBIX KacKajax HOMYyCTUMBIH Ko3(pdHLH-
€HT YCHJIeHHsl OrpaHHYeH BeJMUYMHOH NPOXOAHOH €MKOCTH
TPaH3HCTOpPA M COTJacOoBaHHe BXOAHOTO CONPOTHBJEHHA
TPaH3MCTOpPA NPOM3BOAMTCH TakK, YTO MPH YBEJUUYEHHU f OT
20 go 200 BesMYMHA COMPOTHBJEHHS Harpy3KW Tpeabiaylle-
ro Kackajla npakTHYeCKH He H3MeHsleTcsl, a CJel0BaTesNbHO,
He H3MEHSIeTCS H YCHJIEHHe.

B ycuauTensix HH3KOH YacCTOTbl Pe3UCTOPbl HATPY30K MpH
HU3KOBOJIbTHOM MHTaHUU (4—9 8) 0GBIUHO HMEIT He6OJb-
110e CONMpOTHBJEHHE MO CPABHEHHIO ¢ BXOAHBIM COMPOTHBJIE-
HMEM MOCcJeayIollero Kackaaa, a OHH-TO U ONMpeneNsioT Ko-
apdunueHt ycuieHus Kackapa. [Tosatomy nauGosee moaxo-
AAIUMH 11 JI060H cXeMbl 6YAyT TPaH3HCTOPH CO 3Haue-
HueM B ot 30 1o 50.

IMepen pamnonoGuTENsIMH YacTO BCTaeT BOMPOC: B Ka-
KOl M3 KacKaJoB NPHEMHHKA CJIellyeT NOCTaBHTb TPaH3HCTO-
pbl ¢ 6osmblinM 3HaueHHeM P. HuakouacroTHble TpaH3MCTO-
pBl €O 3HauYeHHsAMH Ko3ddunuenta P=20—30 pasGpaKoBhl-

n4g1 !

Puc. 11. TunoBas cxema npuem
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BAlOTCS MOMApHO M MCHOJBb3YIOTCA B BBIXOJAHBIX KacKalax
ycuJauTeNeH HU3KOH uacToThl ¢ TpaHchopmartopaMu. Has
NpeLOKOHEYHbIX KAaCKafOB MNPUMEHSAIOTCA aHaJOTHYHbIE
TPaH3HCTOPBI, B MPefABapPUTENbHBIX KaCKafdaX YCHIEHHS HU3-
KOH 4aCTOThl A/ MOJy4eHHs GOJblUIero BXOJHOTO CONPOTHB-
JIEHHSl eJaTeJbHO HCHO/b30BaTh TPa&H3UCTOPH ¢ B=40—
60. B BBICOKOYACTOTHBIX KackKalax MNPHEMHHKOB MPsSMOro
YCHJIEHHA NMPH HaJUYHH ABYX U 6oJlee KacKalOB TPaH3UCTO-
pBl ¢ 6OJBIIUM KO3(PGHHULUHEHTOM YCHJIEHHS CJIEAYeT CTaBHTh
6snXKe K BXOALYy NMpHeMHHKa. B JIByxKackagHOM yCHJHTese
NPOMEeXYTOYHOH YacCTOThI CJefyeT NMOCTynaTb TaK e, HpU
3TOM nosbiliaercss 3¢ ¢dektuBHocts APY u yayuwaiores yc-
JOBUSl paboThl 1eTEeKTOPHOTO KacKala. B cMecuTe/sbHble Ka-
CKaJbl MOXHO CTaBUTb TPaH3HCTOPbI C JOBOJBHO MaJbIMH
3HaueHHAMH f, OoTAaBas MNpeANOYTEeHHe NepBOMY KacKany
YITY.

ITocne u3MepeHus U NPOBEPKH TPAH3UCTOPOB HX MOXKHO
yCTaHaBJHBaTb B CXeMY NpPUEMHHKA M NMPHUCTyHaTh K ycTa-
HOBKe pexxuMmoB. OnucaHue Ha/la)XHBAHHS NMPUEMHUKOB Mbl
OyAeM HJJIOCTPHPOBATh THIOBBIMH CX€MaMH: NPSAMOTrO YCli-
nenusi Tuna 2-V-2 (puc. 11), cynepretepoauna (puc. 12) n
NpHEeMHHKA C NMpHMeHEHHEeM KaCKOJAHBIX cXeM (pa3paboTka
aBTopa) — puc. 13.

Kak npaBusio, HanpsixkeHHe HCTOYHHKA MUTAHHSA BBHIOH-
paloT oT 4,5 10 9 8. B cOOTBETCTBUH C 3TUM JOJKHbBI BLIGH-
paTbcsi paGouve HamMpsXKEHHS 3JEKTPOJUTHYECKHX KOHJEeH-
CaTOPOB M BeJHYUHBl COMPOTHUBJEHHH PE3HUCTOPOB B ILenax
CMellleHHs] TpaH3HCTOPOB. lckaloueHHe COCTaBJAAIT 3jek-
TPOJNIUTHYECKHE KOHJEHCATOPhl B LENAX 3MHTTepPOB, pabouee
HanpsiXKeHHe KOTOPbIX MOXeT ObiTb BbIOpaHO HHXKe (MX pa-
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6cuee HampsAKeHUe NOJKHO OblThb Ha 20—309% Bbile 0ObIY-
HO YKa3aHHOro Ha CXeMe /s JaHHOH KOHKDETHOH LemnH).

[Toaronky peKHMOB CJeAYeT HaUHHATh C OKOHEYHhIX Ka-
CKajoB NpHeMHHKAa. B cxeMax Kackanos, pa6oTaloimux B
pexxuMe A, TOK KOJJEKTOpPa yCTaHaBJAWBAaeTCss B 3aBUCHMO-
CTH OT BeJHYHHBbl BBIXOJHOH MOILHOCTH, HANpsXKEHHS MHTA-
HHUS U CONPOTHBJIEHHs Harpy3ku. [Ipu ucno/sbaoBaHun rpom-
KOTOBOPHUTENEH 3/71€KTPOMarHUTHOI'O THNA C COMNPOTHBJEHH-
eM KaTyuleK IO TMOCTOSHHOMY TOKY mnopsiika 65 on
CONPOTHBJIEHHE HATPYy3KH IS OKOHEYHOro KackKaja Ha ua-
crote 1000 ey cocraBasier npumepHo 300 om, npu 310M
MaKCHMaJibHasi MOIIHOCTb BBIXOJHOI'O Kackajla IpH Hamps-
KeHUAX OGartapelt 4,5 u 9 8 Moxer GbiTh He Gojee 30 u
200 msT cooTrBerciBeHHO. CaenyeT 3aMeTHTb, YTO BbIXOAHAS
MoIHOCTb 200 M8T B OAHOTAKTHOM KacKade OGBIYHO HeJo-
CTHKHMMA, TaK KakK IPH 3TOM OyJeT npeBblllieHa AonycTHMas
MOILLHOCTb pacCeMBaHUsI HA KOJJIEKTOpax TPaH3UCTOPOB TH-
na IT13—I116 (B okoHeuHbix Kackalax MaJjoraGapHUTHbIX Ie-
PEHOCHBbIX TPHEMHHKOB OOBIYHO HCHOJB3YIOTCH HMEHHO 3TH
TpaH3UCcTOpPbI). I/ TaKuX KacKafoB cjaelyeT CYHTATb AO-
NYCTHMOH MOILIHOCTb He OoJjlee 50 MBT, 4TO COOTBETCTBYET
MOLIHOCTH pacceuBaHus ropsnka 135 M8T U cpeHEMY TOKY
notpebyeHus He Gojee 15 ma, mpu 3TOM cjaenyeT MPHUHH-
MaTb Mepbl IO OTBOJY TerJa OT Kopnyca TpaHaucropa. Ilpn
HanpsxkeHuu Gatapeu 4,5 8 yBe/HueHHe TOKa KOJJIEKTODa
OKOHEYHOTO Kackajna Gosiee 25 ma Hellesiecoo6pa3Ho, Tak
KaK He MPUBOAUT K YBeJHYEHHUIO BLIXOAHOH MOLIHOCTH H
YMEHbIIEHHUIO HeJHHEHHBIX HCKa’KeHHH, a TOJIbKO yBEeJIHYM-
Baer Gecrojie3Hoe MajeHHe HanNpsKeHHS Ha aKTHBHOM CO-
MpPOTHBJEHHH OOGMOTKH TPOMKOrOBOPHTE/IS U MOIIHOCTbL pac-
ceMBaHWsl Ha KoJ/1eKTope Tpansuctopa. Ecan Ha Bbixone
BKJ/IIOYEH  3JIeKTPOJHHAMHYECKHH TPOMKOTOBOPHTEJb, TO
HanOoJsiee ONTUMAJbHBIMH BeJHUYHHAMH NMPUBEJEHHBIX CONPO-
THBJeHHH Harpysok sBjastorcst 200 u 800 om nast 45 1 9 8
HanpsxeHHs 6aTaped COOTBETCTBEHHO, a TOKH OKOHEUHBIX
KacKaJOB OCTAaIOTCS B NpexHUX npepenaax. [IpuBesenHbIM
COMPOTHBJ/IEHHEM HAarpy3KH Ha3blBaeTc BeJHYHHA COIpO-
THBJIEHUS MEePEeMEHHOMY TOKY MepBHYHOH OOMOTKH BHIXO.-
HOTO TpaHcopMaTopa C y4yeTOM BJAHAHHS 3BYKOBOH KaTyul-
KH TPOMKOTOBODHTE/S, MOJACOeIHHEHHOrO0 KO BTOPHYHOH 06-
motke, Jlaa mosydyeHus: HeoOXOMMON BeJMYMHBI MpPUBELEH
HOrO COMPOTHUBJIEHHS] BLIXONHOH TpaHChOPMATOP HOJIKEH
HUMeTb BNOJIHE ONpeae/elnioe COOTHOLEeHHe MeXAY BHTKaMH
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RTOPUYHOH U NMepBHUHON 06MOTOK (KO3dULUHEHT TPaHCHOD-
MALUH n), KOTOpoOe Jerko otipenesidaercda Ino H3BECTHOH Be-
JHUYMHEe CONMPOTHBJAEHHUSI 3BYKOBOH Ka1VIUKH AMHAMHKA:

R, n
n = V H ,
Ry
rue RH — COMpOTHUBJAEHHE 3ByKOBOﬁ KaTyWwKH AHHAMHKa,
R; — NpPUBEAEHHOE COMPOTHBJIEHHE HArpy3KH,

1N — K03h(UUHEHT NOoJe3HOro JAeHcTBHA TpaHchOp-
martopa (0,6—0,8).

AKTHBHBIE CONMpOTHBJEHUST OOGMOTOK TpaHcdopmaTopa
AOJ/IKHBI HM€Thb MHHHMaJ/bHO BO3MOXKHYIO BeJNHYHHY, XKeJja-
TeibHO He Gosiee 109 OT mpUBeAEHHOro COMPOTHUBJEHHS AMS
nepBHYHOH OOMOTKH M He OGosee 10% oT comnpoTus/ieHus
3BYKOBOH KAaTyLIKH T'POMKOroBopuTess AJasi BTOpPHYHOH. B
3TOM cJyuae 3HauuTejbHas yacTh (npuMepHo 80Y%) BHXOA-
HOH MOLIHOCTH OKOHEYHOro Kackajaa Oyner rnepejaHa rpom-
KOTOBOPHUTEIO,

PerynupoBka Toka KoJ/1e€KTOpa TPaH3HCTOPOB BBIXOJ-
HOTO KacKaja NMpOM3BOAMTCS NyTeM nopbopa pesncropa Ry
(puc. 11) uau Ry, B cxeme Ha puc. 14. Muanuamnepmerp
BKJIIOUAIOT B Pa3pblB KOJJIEKTOPHOH Lenu. 3aMeTHM, YTO
NpHMEHeHHe JpYFHX CXeM CMellieHHsl (HanpuMep, pHuc.
5,a) B OKOHEUHBIX KaCKajax HekKeaaTelbHO, TaK Kak B
3TOM CJydae PeXHMM CHJbHO 3aBHCHT OT KayecTBa TPaH3H-
CTOPOB W OKpYXKalollefl TeMMepaTyphl.

B cxeMe Ha puc. 14 Heo6si3aTe/bHO CTPOro MpHAEPKHU-
BaTbCsl YKa3aHHbIX BEJHYHH CONPOTHBJEHHH pe3ncTopoB R,
i Ry. VlameHeHHe BeJHUHHBI CONMPOTHBJEHHS Pe3UCTOPOB R
B 1,5—2 pasa B o6e CTOpPOHBI JONyCTHMO, TeM OoJjee, 4TO
BeJMYHHA CONPOTHBJICHHS pe3uctopa R, BCeria ykasbiBaer-
Csl ODHEHTHPOBOYHO U MOAOGHpAETCs MpPU PeryJHpoBKe. YcTa-
HOBHB CONpDOTHBJIEHHEe pe3HcTopa R, B yKasaHHBIX Opeje-
Jax, BMecTo pe3uctopa Ry B CXeMy BKJ/IOYAlOT NOTEHLHO-
MeTp ¢ conpotHBaenrem 50 —100 xox. Bpauienuem ero pyu-
KM YCTaHaBJMBAKOT HEOOXOAMMBbII TOK KoJsjektopa. [as
npefOTBPallleHUs BbIX0Ja U3 CTPOs TPaH3HCTOpa MOC/eA0Ba-
TeJbHO C DOTEHLHOMETPOM BKJIIOHAIOT OrpaHHYHBalollee
TOK Ga3bl MOCTOSIIIHOE CONPOTHBJEHHE BeTHUHHON 5— 10 KoM,
YCTaHOBUB TOK, MOTEHUUOMETpP OTHALBAIOT OT CXEMbI H W3-
MepAIOT BeJIMUYHHY ero COMNPOTHB/EHHS OMMeETPOM. 3aTeM
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noa6upaioT pe3ucTop € COMPOTHRACHHEM TOH XKe BeNHYHHBI
¥ BauBaioT ero B cxemy. JlaB nailkam octhiTh (3—5 MuH),
BKJ/IIOYAIOT MPHEMHHK H YOeXkIaloTCs, YTO BeJM4YHMHA TOKa
KOJIJIEKTOPa NEXHT B 3ajftaHHbIX Npejesax.

[pu NpHMEHEeHHH CXeMbl CMEUIEHHs, MOKa3aHHO# Ha
puc. 11, Bce omepauun NPOU3BOAATCH aHAJOTHYHbIM MyTEM.
BeinunHB CONPOTHB/IEHHH pe3HcTOpoB R  Ri3 MeHee KpH-

1/
Gso h
R Ry /]
10k
I R,
-Ex
o 5
Puc. 14. CxeMa ORHOTaKTHO- Puc. 15. CxemMa nByXTaKTHOro
ro BBIXO/JHOTO KacKaja. BBIXOJHOrO KackKaja.

THYHBl, ueM B cxeMe Ha puc. 14. ConpoTHB/IeHHe pe3HcTOpa
R\3 MOHO u3MeHsiTh B 3—4 pa3a NpH YCIOBHH COXpaHEHHS
oTHouleHUust Ry/R 3. Bennuuny conporuBaenusi R4 cnenyer
NnoAAepXuBaTh € TOuHOCTbI0 +20—30%; npu 3HAuYUTE/b-
HOM YMEHBbLIEHHH 3TOrO CONPOTUBJIEHUSi BO3MOXEH BbIXO/
M3 CTPOs TPaH3HCTOPA H3-3a YPE3MEPHOro YBEJHYEHHS KOJ-
JIEKTOPHOT'O TOKa, a MpH 3HAUMTEJbHOM YBeJUYeHWH — CHHU-
JK€HHE BBIXOJHOH MOILIHOCTH.

YcraHoB/IeHHe PEeKOMEHJOBAHHbIX PeXKHMOB B [[BYXTaKT-
HbIX BBIXOJHBIX KaCKa/JaXx 3aBHUCUT OT CXeMbl 3THX KaCKa/0B,
no3ToMy pa3fepeM KOHKPETHO KaxX/Iblii H3 Haubosee pac-
NMPOCTPaHEHHLIX cayuaeB. TpaHchopmaTopHble BbIXOIHbIE
KacKaJbl OTJHUYAIOTCS, KaK MPaBUJIO, TONbKO CXeMaMH Moja-
yu CMeILeHHS Ha BbIXOJHbBle TpaH3ucTOph. B cxeme, wuso-
6pakeHHoil Ha puc. 15, cMeleHne 060MX TPAH3HCTOPOB MOJ-
6HpaeTcsd myTeM H3MeHEHHS CONPOTHBJEHHS pe3uciopa R,.
BHauasie yCTaHaBJIHBAIOT pe3HCTOpP R, CONPOTHBJEHHE KO-
TOpPOro Moxet ObITb B mpejenax 27—270 om; yeMm MeHblile
CONPOTHBJIEHHE ITOr0 Pe3UCTOPa, TeM MeHblie AOMKHO GbITh
M CONPOTHBJIEHHE pe3rcTopa Ry, a 3TO NpUBEAET K H3MHINHE-
MV pacxoly TOKa OT HCTOUHHKA nuTaHus. Ho 4em GoJibiue
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BeJMUHHA CONPOTHBJEHHA pe3ucropa R;, TeM MeHbluas Be-
JHUYHa HanpsKeHHsi ¢ 0OMOTOK TpaHchopMaTopa [LOCTHT-
HeT yyacTkoB 6a3a — 3MHTTeD TPaH3UCTOPOB. JTO OGCTOS-
TEJIbCTBO MOXeT NPHBECTH K yMeHbLIEHUIO KosdduuueHTa
YCHJIEHHST KaCKaJa W 3aMEeTHOMY CHHXK€HHIO BBIXOJHOH MOIL-
HOCTH OKOHEYHOro Kackajga. (pHEHTHDOBOYHO TOK OGOHX
TPAH3UCTOPOB JO/KeH ObiTb B mpenenax 2—6 ma (60b-
lasg BeJHYMHA TOKA AJISl MEHbIEro HaNpsXKeHHsl MHTaHHSA).
ITono6pas compoTuBienue pesuctopa Ry, He caemyer 3TOT
pesucTop MpuMauBaTh B CXeMy OKOHYaTeJibHO, TaK KaK BO3-
MOXXHO, YTO B [JajbHeHIlleM NpPH HaJaKHBAHUH YCHJHTEIR
HHM3KOH YaCTOTHl NMPHAETCS B LEASAX CHHXKEHUS HeJHHeHHbIX
HCKaXKeHHH HeCKOJbKO H3MEHHTb €ro BeJHYHHY.

B cxeme Ha pHc. 16 ¢ TemmeparypHoil cTaGuiH3auuei
pabouell TOUKH OKOHEUHBIX TPAH3UCTOPOB pPEXHM TpaH3U-
CTOpOB MoAOHpaeTcsi TAKHM Ke CNOCOGOM € TO JHIIb pas3-
HHLEeH, YTO BMECTO pe3ncTopa R BKIIOUEH repMaHHeBbIH NH-
o, objajalomuii HeJHHEHHBIM conpoTHBiaeHHeM. [loaTomy
BO M30exKaHHe BbIXOJa M3 CTPOS TPAH3UCTOPOB cjaenyer 6o-
Jiee TUlaTebHO NMOAGHPATh CONMPOTKBJEHHE pe3ucTopa Rj.

B cxeme na puc. 17 ans noayueHHs HanpsiKeHHs cMe-
leHuss Ha 0a3pl OKOHEYHBIX TPAH3UCTOPOB HCIOJB3YeTCs
KOJIJIEKTOPHBIH TOK TPaH3HCTOpa MpPeLOKOHEYHOro KackKaja.
[TosTomy HasnakuBaHHe cXeMBbI cjeJyeT HaYMHAThb C yCTa-
HOBJIEHHS 3TOro Toka. UToObl mNpenoTBPaTHTL BLIXOH H3
CTPOS OKOHEYHBbIX TPaH3UCTOPOB, CJeJyeT pa3opBaTh LeMb
UX MHTaHUS B TOYKE @ H YCTAHOBUTb 3aAaHHbBI}l PEXHUM Mpea-
OKOHEUHOro Kackaja (BKJIOUHUB MUJIJIHAMNEPMETD B €ro KoJ-
JIEKTODHYIO 1leMb) NyTeM H3MeHeHHUs BeJHYHHBbl COMPOTHB-
JeHust pesuctopa R,. Eciu BeqHunHa ToKa KOJIEKTOpa 3TO-
ro Kackaja He OroBOpeHa B OMHCAHWH YCHJHTENsS, TO €ro
clefyeT yCTaHOBUTh B mpenenaax 0,8—6 ma, 3TOT TOK nKO.-
J)KeH OblThb TeM GoJbiliell BEJHYHHBI, YeM OOJibliie MOLIHOCTb
BBIXOJHOTO KAacCKaja H 4eM HHXKe HalpsiKeHHe MHTAHHUA KoJ-
aektopubix uenel. [Tocne ycraHoBneHusi pexkuma npegokKo-
HEYHOro Kacka/Ja MoJgGOopOM CONPOTHBJEHHS pe3ucTopa R,
yCTaHAaBJIUBAKOT KOJNJEKTOPHBI TOK OKOHEUHBIX TpPaH3HCTO-
POB; MPH 3TOM OTHAUBaTb R4 ClelyeT TOJIbKO NOCJAE BLIKIIO-
YeHHs HCTOUHUKOB NMUTAaHHS, a2 B TOYKY Pa3pbiBa a AJS KOH-
TPOJISi TOKa CJEAYyeT BKJIOUYHTH MIUIIHaMOepMeTp Co IIKa-
goit 10—15 ma. Qns npenoxpaHeHUs] TPAH3HCTOPOB OKOHeu
HOTO KacKafa OT BbIXOJAa M3 CTPOS MOXKHO BMECTO PE3UCTOpa
R, BKJIOUHTb pe3HCTOp, BesduuuHa Koroporo Ha 30—50Y%
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GoJblite BeMMUMHBE!, YKA3AHHOH Ha CXéMe, U 3aTeM, NOAcCOe-
JHHAS K HEMY MapaJJesbHO PEe3HCTOPbI C paanwiuoﬁ BEJIH-
YHHOH CONMPOTHBJIEHHS, YCTAHOBHTb KOJIJIEKTOPHBIA TOK OKO-
HEUYHbIX TPAH3KCTOPOB B 3ajaHHbiX npenenax. [Ipu usmene-
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Puc. 16. CxeMa aByxTakTHOro Puc.
BBIXOJHOTO KacKaja co cTaGHiH-
3alluedl cMeLleHHs.

18. Cxema BbIXOQHOTO
Kackaja nocjenoBaTeqbHO-Na-
panienbHOro THMA.

oY

P13

Puc. 17. Cxema nopaun cMelllendss Ha 6asbl
BbIXOJHBIX TPAH3HCTOPOB, HCMOJb3YIOULASE TOK
npelOKOHEYHOTO Kackaja.

HMH BEJHYHHBI COMPOTHBJEHHS pe3uctopa R, B 1,6—2 pasa
B 06e CTOPOHbI OT €ro HOMHHA3Ja H3MEHEHHS B peXHMe
NPeLOKOHEUHOro Kackaja NPaKTHYECKH He NPOU30HIeT, TaK
KaK CONPOTHUBJEHHe 3TOTO PE3UCTOpa 3HAYWUTENLHO MEeHblle
CONpOTHBJ/IeHHS pe3nucTopa Rj.
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Ha puc. 13 u 18 npeicras/ienbl 1Be cXeMbl OKOHEUHBIX
KacKaJ0B TaK Ha3blBaeMOrC I0C/eJ0BaTelbHO-NMapaJieb-
HOro Tunal.

Jl1st TOro 4TOGHl HCKAXKEHHsl B 3THX CXeMaX GblaH MHHH-
MaJlbHbl, PEXKHM YCTaHABJAMBAETCA KaK IO TOKY, MpPOTeKalo-
lleMy uYepe3 TPAH3HCTOP, TaK M MO HANPSAXKEHHAM Ha KOJ-
JIeKTOpax (3MHTTepax) oGOMX TpPaH3HUCTOPOB. B cxeme Ha
puc. 18 370 ocyuiecTB/aAETCA TaK: cHayajsa BMeCTO Pe3HCTO-
pos Ry u R3 BK/IIOYAIOT JI06bE pe3uCTOPHl B mpefenax
5—15 KoM OAHHAKOBOH BeJHYHHBI. BOJbLTMETPOM, BKJIIOUEH-
HbIM MeX1y TOYKOH COeJAHMHEHHS IMHUTTepa BEPXHEro M KO-
JIEKTOpPa HUXKHEro Mo cXeMe TPAaH3HCTOPOB H OGIIHM NPOBO-
JOM, TPOBEPSIOT BEJHYHHY HANPSAXKEHHS B 3TOH TouKe, JTO
HamnpsikeHHe J0JIXKHO COOTBETCTBOBAThL IOJOBHHE HAMpsiKe-
HHSl HCTOYHHKa KOJIJIEKTOPHOTO mUTaHus. B mpoBoa nuTanus
B TOYKe @ BKJKOYaeTCd MH/JIHAMOEPMETP CO WIKAJOH 5—
15 ma. 3atem napannenbHo pesucropaM R, u R3 npucoenu-
HSIOT pPaBHble N0 CONPOTHBJEHHIO PE3UCTOPLI; MOCTEHEeHHO
yMeHbllasi X CONPOTHBJEHHe, NOOMBAIOTCA HEOGXOJHMOrO
TOKa KOJ1eKTOpoB TpaHauctopoB T u Ty (B mpemenax 1—
3,5 Ma B 3aBUCHMOCTH OT MOIIHOCTH YCHJIHTENsl H HanpsixKe-
HHA nutaHus). Ilocae 3TOro NpoBepsOT CUMMETPUIO HANpPs-
JKEeHHH, MaJaloIKX Ha KaX/J0M H3 TPaH3HCTOPOB: HONYCTH-
Masi aCHMMeTPHsA He JOJKHA mpeBblwath 3—5%. B cayuae
GoJi,LIell aCHMMETPHH caelyeT MOA0OPaTh OAHH U3 PE3UCTO-
poB R, uau Rz 10 nosydyeHHsi HEOGXOAUMOH CHMMETPHH, NPH
3TQM KOJIJIEKTOPHBIH TOK TPAaH3HCTOPOB He HOJKeH 3HauH-
TeJbHO H3MEHHTHCH.

B cxeme Ha puc. 13 pesucrop R4 crenyer B3siTh B 1,5—
2 pasa 6GoJsblie yKa3aHHOH BeJHYHHbI H MOAGOPOM PE3HCTO-
pa HOJNYYHUTL HANpsXKeHHe B TOUYKE COeJHHEHHS 3IMUTTEpPOB
TPaH3UCTOPOB PaBHBIM MOJIOBHHE HANpPSAXKEHHS HCTOYHHKA
NUTAHHSA, a 3aTeM, H3MepsAsl TOK B TOUKE @ U MOACOeIMHSASA
napaJ/uiebHo R;s pasivuHble [0 BeJHYHHE PEe3UCTOPHI,
YCTaHOBUTb TOK 4Yepe3 TPAH3UCTOPHl B mpenenax 1—3 ma.

[IpenokoHeunble KacKalbl YCHAMTEJNS] HH3KOH YacTOTHI
notpe6/s0T ToK 0,8—6 ma B 3aBUCUMOCTH OT MOILHOCTH
OKOHEUHBIX KacKajloB W HaMNpsI’KeHHSt HCTOYHMKOB MHTAHHS.
Heo6xonumbHi TOK MpelOKOHEUHBbIX KacKaloOB yCTaHABJIHBA-
10T M0AGOPOM Be/IHYHHBI pe3ucTopa Rjo B cXeMe Ha puc. 11,

! TIpn OTCYTCTBHH I'POMKOTOBODHTEJISl C CONPOTHBJIEHHEM 3BYKOBOM
KaTyLIKH YKa3aHHOH Ha CXeMaX BeJHYHHBl MOXeT GLiTb NPHMeHeH Jo6oil
TPOMKOTOBODHTE/Nb ¢ TPaHCHOPMATOPOM HJIH aBTOTpPaHC(HOPMATOPOM.
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Ris B cxeme Ha puc. 12 u Rys B cxeMe Ha puc. 13. Kouaek-
TOPHBIH TOK MNpPeJOKOHEYHBbIX KacKaJoB, paboTarmoUlUX Mo
cxeMme, NOKa3aHHOH Ha pHuc. 13, s paGoTel ¢ MMHHMAaJbHbBI-
MH HCKaXXeHUSIMH JOJI)KEH HMeTb BeJIMYHHY He MeHee:
I~ 9l

K1 ™~ ’

rae [x1 — TOK KOJIJIeKTOpa NMPelLOKOHEUHOro Kackana,
Ixo — TOK KONNEKTOPa OKOHEUHOIo KacKana;
fp — KO3 PULMEHT YyCHIEHHS MO TOKY TPAH3HCTOPOB
OKOHEYHOr0 KacCKaja mpU MaKCHMAa/JbHOM TOKeE
KOJlJ1eKTOpa.

Tokn Kackanos npeiBapHTENbHOrO YCHJIHTENS HH3KOH
YacTOThl M HampsiKEHUS Ha KOJJEKTOpaX TPaH3HCTOPOB
3THX KacKaJoB AO/XKHbl ObITh MHHUMAaJbHO BO3MOXHBIMH
(0,2—0,5 ma u 0,7—2 6), 4TOGbl YyMEHBUIHTH WIYMBI TPaH-
3UCTOPOB, KOTOPble OObIYHO MPOCJYLIMBAIOTCS B IPOMKOro-
BOpHTEJIE B BHJE MEIIAaloUlero muneHus.

PeXXHMBl TPaH3HCTOPOB BBICOKOUACTOTHBIX KacKaaoB B
cxeme Ha puc. 11 mon6upatorcs pesucropamu Ry u Rs; B cxe-
Me Ha pHc. 12— peaucropaMu R; u R;, a B cxeMe Ha
puc. 13— pesucropamu Ry u Rs. Ilon6uparh HanpskeHHs
Ha KoslleKTopax TpaH3uctopos I u T3 OGLIYHO He MPHXO-
JUTCSI, OHH ¢ IOCTaTO4HOH TouHOCThIO (1—2 8) ycraHaBsJju-
BAIOTCS CaAMOCTOSITEIbHO, €C/1M HOMHHAJbl Pe3HCcTOPoB Ry H
R; BHIGpaHbl B yKa3aHHBIX Ha cXeMe Mpejenax MM NPH CO-
XpaHeHUH OTHOIIEeHHS R,/R; NpH 3HAUHTENbHBIX H3MEHEeHHAX
ux HoMuHauoB (ot 5 1o 30 xom). B ciyuae Heo6XonHMMOCTH
HU3MeHeHHs] HanpsiKeHHs Ha Koauaektopax Ty u T cienyer
nogo6Gpath pe3uctop Ry.

Eciu B uensx NUTaHUSA BK/IOYEH Pa3BA3bIBAIOLIHH pe-
auctop (HanpuMep, R;s Ha puc. 11), To noa6UpaTL pe3ncTo-
pul B uenax cmeulenus (R, Rs, Rio—puc. 11) Hano, HaunHas
¢ Ryo. IIpu 3tom KoasekTtopHble TOKH TpaH3ucTtopos Ty, T,
Ty (puc. 11) uau Ty, Ts, Ts (puc. 12) no/xkHB BHIGHUPAThCA
TAaKHMH, UYTOGHl NMPH YBEJIHUYEHHH MajeHUs HanpsiKeHHs Ha
pc3ncTopax oGLIMX Pa3BA30K OHH OCTABAaJHCh B PaMKax Tpe-
6yeMbix HopM. Hampumep, B cxeme Ha puc. 1l KoJasnekrop-
HbIH TOK TpaHsucropa Ty cleayer ycraHoBuTh Ha 10—15Y%
6oJblie HEOOXOAUMOr0 C Y4€TOM TOTO, YTO MPH OTHHPAHHUU
TpaHsuctopa Ty TOK uYepe3 Hero AOCTHIHET HeOGXOAHMOH
BEJUYHHBI,
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HAJAXRHBAHHE YCHJIHTEJIEA HU3KOH YACTOTHI

Ins  nomydyeHus Xopolueil YacCTOTHOH XapaKTePHCTHKH
YHY, HOMHHa/bHO! BbIXOLZHOH MOLIHOCTH, MHHHMyMa He-
JIMHEHHBIX HCKaXKeHHH, 3a1aHHOTO BXOJHOTO CONPOTHBJIEHHS
YCHJIUTE/I U JPYTUX NapaMeTPOB, BAUSIIONIMX HA KadyecTBO
3BYKOBOCIPOM3BEJEHHS, NPH HaMaXXUBAHHU YCHJHTeeR
HHU3KOH 4aCTOThHl JKeJaTeJbHO HMeTb CJIEIYIOIYI0 H3MepH-
TeJbHYI0 anmapartypy: reHepaTop 3BYKOBOH 4acTOThbl, H3Me-
puTesb BbIXOJla, B Ka4eCTBe KOTOPOTO MOXKET HCMNOJb30BaTh-
¢ 1000 BOJBTMETP NEepeMEeHHOro TOKa ¢ HeoOGXOAUMBIMH
npejieaMy U3MepeHus; ocUHJIorpad; MHUIJIHBOJILTMETD ne-
pPEMEHHOr0 TOKa; BOJIbTMH/IMAMIEPMETP MOCTOSIHHOTO TOKA.
OnHaKo HM3KOYAaCTOTHYIO 4acTb MPHEMHHMKA AOCTATOYHO XO-
pOLIO MOXHO HaMaAHTb W NPU OTCYTCTBHHM GOJ/IbIIHHCTBA U3
yKasaHHbIX NPHOOPOB; HampuMep, BMECTO reHeparopa 3BY-
KOBOH YaCTOTbl MOXKHO HCIOJNb30BaTh pPaJHOTPaHCISALHOH-
HYIO CeTb, PaAUONPHEMHUK HWJW TPOUTPhIBATEIb, a BMECTO
HU3MepHTeJsl BbIXOJa W BOJbTMUJJIHAMIEPMETPA — OOBIYHbIH
tecrep (TT-3, L1-20).

[Tepen Bk/IOYEHHEM cleNaHHOrO NpPHEMHHKA MOCJEN0Ba-
TeMbHO C HCTOYHHKOM IMHTAHHS BKJAIOYAETCS MHUJLIHAMIIEp-
MeTp co wkagaoi 30—50 xa u nuTaHHe KPAaTKOBpEMeHHO (Ha
3—5 cex) moak/a0YaeTCsl K YCHAUTEJIO B YKa3aHHOH Ha cxe-
Me MoJAspHOCTH. B mepBBIi MOMEHT BKJ/IIOYEHHS BO3MOXKEH
3HaUYHTe/bHbIH OPOCOK TOKa, NoJayyalolluidcs B pesyJabTate
3apsna 3JeKTPOJHUTHYECKOrO KOHAEHcaTopa GHUAbTpa B LENH
NHTaHHA, 3apsiia NepexoxHbIX KOHAeHcaTopoB U T. 4. Onna-
KO TOK TYT K€ JOJIKEH YMEeHbLIMTbCA NMPHOJIU3HUTENbHO A0
ReJIMUHUHBL 4—15 ma; B cayyae, ec/iH TOK HPOJOJIKAaeT OcC-
TaBaTbCsl 3HAYHTEJNbHbIM, YCHJAHUTENb HEOOXOAMMO BBIKJIO-
YHTb M elile pa3 TLIATEJbHO IPOBEPUTb CXeMY Ha OTCYTCTBHe
KODOTKHX 3aMblKaHUH M NPaBHJIbHOCTb MOACOEIHHEHUS HC-
TOYHHKA MUTAHHA.

[leppasi HEMpHUATHOCTb, ¢ KOTOPOH MOXKHO CTOJKHYTbCS
cpasy e nocje BK/IOYEHHS YCHJIHUTENIS — 3TO CaMOBO30YX-
nenve. OHO mposiBjsieTcss B BHAE CBHCTa HJIM CBHCTALLETO
LIHNeHusa B rpomkoroBoputene. Ilpu 3stomM Muannammep-
MeTp, BKJIIOYEHHbI B Ilenb MHTaHUA, 10Ka3blBaeT 3HaYUTe/b-
HbI TOK mopsinka 25—50 ma BMECTO YKa3aHHOTO Ha cXeMe
YCHJIATEJS] WM NPHEMHHKa TOKa nokoa (4—I15 ma B 3aBu-
CHMOCTH OT CXe€Mbl U BBIXOJHOH MOLLHOCTH).

XapakTep u yacToTa NapasuTHBIX KojeGaHHi caMOBO3-
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6yJeHuss MOTYT ObITb TOYHO ONpeJesieHbl ¢ MOMOMBIO OC-
uuajorpada, NOAKNIIOYEHHOTO K BbIXOJY IIPHEMHHKA.

Onnako mnpexjae BCero cleayeT YCTAHOBHTb, B HH3KO-
YaCTOTHOH HJIM BbICOKOYACTOTHOH 4YacCTH KpoeTcsi MPHYHHA
caMoB030yxkaeHus. Iy 3TOro cjenyer OTKJIIOYHTL BBICOKO-
YaCTOTHYIO YacTb NMPUEMHHKa (ee Ha/naXHBaHHIO Gyner mo-
CBSIILEH CJeNYIONIUH pasaen).

OTcoeiHHHM BEpPXHIOI0 TOYKY PeryJsiTopa rpoMKOCTH Ry
(puc. 11), Rys (puc. 12) nan Ry, (puc. 13), a n1BuXoK ycra-
HOBHM B TMOJGXEHHe, COOTBETCTBYIOLee MaKCHMaJbHOMH
rpomkoctH. Eciim camoBo36yxeHHe He HCuesHeT, TO IpH-
4YyHa reHepauuu B ycuautese. CHayasa HYXKHO HCKJIIOUYUTD
BO3MOXHOCTb NMapa3HTHOH CBSI3H Yepe3 UCTOYHHKH HUTAHUA.
ILast 3T0ro Hamo NOACOENHHHTH NapaJJeNbHO 3aKUMaM 6a-
Tapeu KOHAEHcAaTop eMKocTbio 50—500 K¢ u yBeaHUUTH
€MKOCTb KOHJeHcaTopoB pasBsiskn Cs (puc. 11) unu Cs,
Cs) (puc. 12) B 2—3 pasa. [Ipekpaumenne renepauuu u 6y-
JeT CBHUAETENbCTBOBATb O TOM, YTO €c NMPHYUHOI Oblaa mapa-
3UTHas CBA3b Yepe3 OOLLYIO LeNb MUTaHUSA.

OnHako pPEeKOMEHJOBAHHBIX Mep MOXET OKasaThcs He-
JOCTaTOYHO /Sl JIMKBUAALUW MapasuTHBIX cBsi3ell uepes le-
Ny NUTaHUA OTAENbHBIX KacKanos. [TosaToMy B KauecTBe cie-
npywoielt Mepbl 60pbObl ¢ CaMOBO30YKIEHHEM B yCHJUTENE
HY MoxXHO peKOoMeHIOBaTh BBeJEHHE B CXEMY OJHOTO HJH
HeckoJbKUX KoHaeHcaTopoB: Cyj, Cip. Ci3 (puc. 11); Cos,
Cs4, Cs5 (puc. 12) nau Cq, Coy (puc. 13), a TakxKe pesucto-
pa Rig (puc. 11). Bce 3T 3/ieMeHThl BJAUAIOT HA 4aCTOTHYIO
XapaKTepUCTHKY YCHJUTENS,  HHOTa BBEJEeHHE NaXe ONHO-
O U3 HHUX MOXKET YCTPaHHTb CaMOBO36yxXAeHue B o0JacTu
BBICILIHX YacTOT.

[IpokoHTpoNHpOBAaTL Ha/MHUHE 3ITOTO BHAA I'€HepalUH
MOKHO, TIOAK/IIOYHB Oocuusorpad K LensaM MHTAHHA YCHJH-
TeJds U K KOHAEHCATOopaM COOTBETCTBYIOLIMX pa3Bsasok: Cs
(puc. 19), Cs (puc. 20) uau Cis (puc. 13).

Hapsaay ¢ o6blunbiM camMOBO30yiK/AeHHEM, B pe3yJbTaTe
KOTOPOTO NPOCJYIIHBAETC HenpepbiBHbIA 3BYKOBOH CHTHAaJ,
MO>KeT BO3HHKHYTb H NpepbIBUCTAsl reHepauus (penakcauu-
OHHble KosleOaHHA), KOTOpas NPOAB/IAETCS B BHIAe XaDak-
TEPHbIX MEPHOAMYECKHX ILIENYKOB («KamaHHWe») C 4acTOTOH
OoT jnoJeit 10 coTeH repu. B ciyuae BO3HUKHOBEHHS TaKoH
reHepauuu cjefyeT yMEHbIIHTb €MKOCTb NepPeXONHbIX KOH-
nencaropoB Cq, Cy (puc. 11) u Cyy, Coy (puc. 12), a Taxke
VYBEJHYUTL COMPOTHUBJIEHHS PE3UCTOPOB W €MKOCTb KOHIEH-
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caTtopos o6uinx pasBssbiBalomux ¢uaptpoB. Ha skpane oc-
uuanaorpada npu TakOM BHEe TeHepallWd BHAHA NH/I000pas-
Hasl KpHBas WJM OTIeJibHble BHIGPOCH HaNpsXKeHHsl C pas-
JIMYHOH 4aCTOTOH MOBTOPEHUS.

[Tocne ycTpaneHus Hemosnanok B paGoTe yCHJHTeNs HU3-
KOH uyacToThl Ha 6asy nepBoro TpaHsuctopa Ts (puc. 11),
Ty (puc. 12) u Ts (puc. 13) noaparoT HanpsikeHHe HH3KOH
YacTOThl OT PaAHOTPAHCASALHOHHONH CEeTH, CO 3BYKOBOH Ka-
TYHIKM T'POMKOTOBOPHTE/ISl paJHOBElIaTeNbHOIO NPHEMHHKA,
OT 3BYKOCHHMAaTe/sl NpOHrpbiBaTe-
Jil UWJIW OT TreHepaTopa 3BYKOBOH
yactoThl. B nepBbIx Tpex cayuaax
HanpsXKeHHe CHHMaeTcs C AesuTe-
Jf, cXeMa KOTOpPOro nokasaHa Ha
puc. 19; B mocnenHeM ciaydae Heo6-
XOJAUMO CJeIUTb, YTOOBI BBIXOJAHOE :
HanpsiXKeHHe reHepaTtopa 3ByKoBoi  Puc. 19. Cxema neantens
yacToTel He npeBblmano 0,1—0,2 8 HanpsKeHHs.

BO u3bexxaHue BbIXOAa H3 CTPost U7 mpanciauuonsol cen ua-
BXOJHOrO TPaH3HCTOPA YCHJHUTENIA  R,=150 xom: ans Tpaucasuu-
HH3KOH 4acToThl. UacToTa HANPA- 909 Cimi0 map, Reos0s wom:
JKeHHSl reHepatopa OObIYHO BbLIOH- A e Ci=
paercs paBHo#i | 000 ey, a ammau-

Tyna JOJXKHa COOTBETCTBOBATb TOH

HOMHHAJ/IbHOH YYBCTBHUTEJbHOCTH, KOTOPas YKa3aHa Ha CXe-
M€ W/ B ONHUCAaHHH YCHUJIHUTENSA: OObIYHO 2—5 M8 17151 Tpex-
KackagHoro H 3—30 w8 15 ABYXKACKaJgHOTO YCHJIHTeseH.

ITpu orcyrcTBUM renepaTopa 3BYKOBOH 4acTOThI O YYBCT-
BHTE/NbHOCTH YCHJHTE/]IS HHU3KOH 4acTOThl OPHEHTHPOBOYHO
MOKHO CYAMTH 110 TOJIOXKEHUIO PYUKH NOTeHLHOMeTpa (cxe-
Ma Ha puc. 19). [lorenunomMerp B 3TOM cJaydae OOJXKeH
MMeTb JIMHEHHYI0 3aBHCHUMOCTb CONPOTHUBJEHHUS OT yraa 1o-
BOpOTa PYuku. EcC/IM yCTaHOBHTb JABHXKOK NOTEHLHOMETpa
R\ B moJsioxKeHHe, COOTBETCTBYIOLIEe MaKCHMa/lbHOH TPOMKO-
CTH, TO IPH MOAKJIOUEHHH JENHTEe]s K TPAHCAALHOHIION ce-
TH ¢ HanpsixkeHueM 15 uan 30 g HanpsKeHHe HA BXOJE YCH-
auteas coctaBut 0,1—0,2 8. [lepemeliast IBUXKOK NOTEHLHO-
MeTpa, MOXHO NpPUMEpPHO ONpeles]uTb BEJHYHHY BXOIHOTO
HaNpsKEHUs1, IpH KOTOPOM YycuauTenb Oyner paborath 6e3
CHJIbHBIX HCKaX<€HHI W pa3BUBATb AOCTATOYHYIO MOIIHOCTb.
Benunuuna sToro Hanpsi:KeHUsl H nmpencrabJser co6o# YyBCT-
BHUTENbHOCTb ycuauTteasi. [lomyTHo cnenyer 3aMeTHTb, 4TO
NofaBaTh HANPAKCHUE HU3KOM YaCTOTL! OT TPaHC/SLMOHHON
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¢eTd WM 3BYKOBOH KaTyWKH TPOMKOTOBODHTENSI CETeBOrO
NpUeMHHKA HENOCPEeACTBEHHO Ha BXOX ycuaurens (1. e. 6e3
JNeJuTeNs1) HU B KOeM C/ydyae HeJlb3s, Tak KaK 3TO NpuBejeT

K Mopue BXOJHbIX TPAH3HCTOPOB YCHJIHUTEJS.
[Ipy npaBUIBHO YCTAHOBJIEHHBIX pPEXHMAaX VCHIHTENDb
HHU3KOH 4ac10Thl cpa3y paboTaer XOpOIIO M HaJjla)KUBaHHe
€ro CBOJHUTCSl JNHUIb K KOPPEK-
THPOBKe DEeXHMa OKOHEYHOro
KacKajla W 4aCTOTHOH Xxapak-
a) 6) 6) g)  Tepuctuku. Ecnum wenuueinbie
HUCKaXX€HHUS] BO3HUKAWT ![pHU
MaJIod rpPOMKOCTH, TO HEOOXO-
3) ¢) ) 3 MO HECKOJIBKO  yBeJIHYHTH
KOJIJIEKTOPHBIH TOK TpaH3u-
Puc. 20. ®opma ckHycounanbio- CTOPOB OKOHEUHOro Kackajaa,
ro HaNpsAXKEeHHUA HAa 3KpaHe OCLHI- yMEHbU.II/lB OJ4 3TOro conpo-
Jdorpada mpH pasIMUHBIX BHAAX  TypneHus  pe3uCTOpoB R,
HCKaeHnH. (puc 11), Rys (puc. 12) unm

a — WCKaXXeHuH Her, 6 — man TOK

NOKOS TPaH3HUCTOPOB BbIXOAHOIO Kac- yBeJlH‘lPlB R22 (PHC. 12)’ R15

Kaaa, 8 — OrpaHH4eHue B BbIXOAHOM -
Kana; @Rk ODibyenne B ooy Ky (puc. 13). Ha sxpane ocuun

~20%; & — orpaHuueHHe B NpPENOKO- gorpada dopma CHHYCOH-
HEYHOM KacKajie 1pH aCHMMETDHH

B BhIXOZHOM TpaHchopmartope, anaun-  Aa/IPHOTO  HANPAXKEHUA IIpH
TenbHas pasuaua b napametpax se-  3TOM HMeEET BHJ, IPecTaBJieH-
XONHBIX TPaH3HCTOPOB; € — Mal TOK o

OKOR OKOHEUHbIX -rgaﬂauc'ropos, orpa-  HbIH Ha pHC. 20, 6.

HWYeHHe B  BBIXOJHOM  KacKage,
% — MaN TOK TPAHBHCTODOB B BHIXOL. INosiBneHne 3HAUUTEIbHBIX

HOM Kackaje, opraHmvenwe 5 npei-  HEJHHEHHbIX MCKaXKeHHH MpH
B BHXOZHOM: 5 OrpaHuvene B sn. HOMHHAJBHOH MOLIHOCTH MO-
v B;ax%';aﬂlgem“T;‘;}fczm‘;';gg;g?' XKeT ObITb BHI3BAHO OrpaHuye-

HHEM B INPEJOKOHEYHOM Ka&c-

Kaje M3-3a HeNmpaBHJIbHO yCTa-
HOBJIGHHOTO pPeXHMa WJIH B OKOHEUHOM KacKajJe H3-3a He-
NpPaBUJIbHOIO BBIMNOJIHEHHS BBLIXOJHOrO TpaHcdopMaTopa
(HU3KHH K. II. A.; OTCYTCTBHE CHMMETPHH H T. A.). Bennuuna
MaKCHMaJbHOH HeHCKa’XXeHHOH MOIHOCTH Omnpejessiercs Hua-
MepHTeNeM BbIXOLa, BOJIbTMETPOM NEPEMEHHOro TOKa, MOJ-
KJIIOUEHHBIM K 3BYKOBOH KaTylIKe I'POMKOrOBODHTE/SI HJIH
Pe3UCTOPY, PAaBHOMY I10 BeJHYHHE CONMPOTHBJIEHUIO 3BYKOBOH
KaTyIIKH, MOAK/IIOYEHHOMY BMECTO TI'DOMKOrOBOpHTEJs, IO

opmyae

2
Us)
R

H(OM)

P (wsry=1 000

uJIn 1o rpa¢uky Ha puc. 21.
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Jns usMepenusi BbiXoAHOTO HanpsixKeHHsA Ugyx NPHEMHH-
Ka MOXHO HCHOJ1b30BaTh J1I060H BOJIbTMETD MEPEMEHHOTO TO-
Ka, pa6oralouii B AHanasoHe 3BYKOBBIX YacTor (10 5—
10 key) u uMerowuH BHYTpeHHee cOnpoTHBAeHHe B 5—10
pas 6GoJbliie, YeM CONPOTUBJIEHHE HArPY3KH.

1000
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Puc. 21. I'padux nns onpenenenusi BbIXOAHOM
MOLLHOCTH.

O BesMuHMHE HeJMHEHHbIX HCKAXKEHHH YCHJHTENs MOXHO
CYIHTb IO KayecTBY 3BYKOBOCIIPOH3BeAEHHs MU MO (opMme
KpPUBOH CHHYCOHJaJbHOTO HaNpsiXKeHUsi Ha IKpaHe OCLHJJIO-
rpacda, cpaBHHUBas NMOJYYEHHYIO KPHUBYI0 C KDHBBIMH Ha
puc. 20. lna Gosnee TOUHBIX H3MEPEHWH CJEAYyeT BOCHOJMb-
30BaTbCSl H3MEpPUTEJIEM HeJUHeHHbIX HCKaXKEeHH.

KoppekTupoBKa 4acTOTHO# XapaKTePHUCTHKH IO KayecT-
BY 3ByYaHHUsl MPOHU3BOJAHUTCA o6s13aTe/IbHO C TeEM rpOMKOroBo-
putesneM (yCTaHOBJIEHHBIM B Kopmyce), KOTOpbIl Gyner HC-
MO0JIb30BaThCsl B JaHHOM NpueMHuKe. KauectBo 3ByYaHuA
MaJjiorabapUTHBIX NMPUEMHHKOB, KOHEUHO, HE MOXKeT ObiTb
TAKHM Ke XOPOIUMM, KaK y HacTOJIbHbIX, HO Bce ke noaho-
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pom emkoctu KoHaeHcatopoB Cyy, Ci, (puc. 11); Cog, Caq,
Css (puc. 12) uan Co, Coy  (puc. 13) ynaercsi nonyuuThb
yIOBJIETBOPHTENbHOE KAaYeCTBO BOCNPOU3BEAEHHS. 3aMETHM,
LTO KOPPEKTHDOBKY UYaCTOTHOH XapaKTepUCTHKH MaJoraba-
pHTHOrO NpHeMHHUKa (KauyecTBO 3By4aHHSl) HAaJO MPOH3BO-
IUTb He no rpaduky (CHUMaeMOMY NpH MOMOLIM TeHepaTo-
pa), a Ha CIyX MO KauecTBY 3By4YaHHs] MYy3blKaJlbHbIX H pe-
YeBbIX Nepejay ¢ NOMOILbI0O H3MEHEHHS YaCTOTHO-KOPPEKTHU-
pYHOIHUX Lenell, 0 KOTOPbIX YIOMHHAJIOCh Bbillle,

HAJASKNBAHUE BhICOKOYACTOTHOI'0O TPARTA

lpuemuux npsimoro ycuienusi. Hanakupanue npuemHu-
Ka NpsAMOro YCHJI€HUS] CPABHUTEIbHO HECJOXKHO, H 3a4acTylo
MOXKHO 00oHTHCh Oe3 creunalbHOH H3MEpPUTENbHOH ammnapa-
Typbol. Cpasy nocne ycranoBieHus pexxumoB BU tpansucro-
pPOB NO NMOCTOSTHHOMY TOKY M HaJjaxuBaHusa YHY wmoxuo
NoNbITaThCsl NMPHHATb KaKylo-1u6o paauocraHuuto, MHorna
IJ1s1 3TOH IleNH MOXKeT MOHaAoOUTbCA KOMHATHAs WM Jaxe
HapyXKHas aHTEeHHa.

Ecin paauvocraHuusi CaAblIHA € JOCTATOYHOH TI'POMKO-
CTblO, 6€3 CBUCTOB M HMCKaXXEHHH, TO CJeayeT HNPUCTYNHTb K
MOArOHKe rpaHuu Auanasoua. Ilpu Hemonankax B paGore
npueMHHKa (CHJIbHBbIE HCKAaXKEHHUS NPUHUMaeMbIX CHCHAJOB,
CBUCTbl NpH NMpHeMe paJHOCTaHUUH, «KamaHue» U «OynabKa-
HHEe», CONPOBOXKJAIOLIEe CHTHAJ) CJledyeT B COOTBETCTBHH
¢ peKOMeHJalUsIMH, H3/]10XKeHHbIMH Ha cTp. 31—35 ompene-
JIUTb MECTO BO3HUKHOBEHUS MapasUTHOH reHepalMH U NPH-
HATb Mepbl 10 €e YCTPaHEeHHIO.

[Toaronky rpanui LuamasoHa MOXHO NpOLIe BCEro Bbl-
NOJIHUTb, nepeBeast NMepsbli kKackax YBU B pexum renepa-
uun. s 3TOro AOCTATOYHO OAHHM H3 6OJsiee NMPOCTHIX CMO-
co60B BBECTH TOJOXKHTEIbHYI0 00paTHyi0 cBA3b. MOXHO,
HampuMep, MeXIy KOJJEeKTOpOM mepBoro TpaHaucropa T
(puc. 11) u BepXHHM NO cXeMe KOHIIOM KaTylIKH KOHTypa
BKJIOUHTb KOHAeHcaTop He6Gosbmol emkocth 5—10 ng.
[Tpn 3TOM NpHEMHHK HauyWHaeT FEHePHPOBATb HA YacToTe,
BecbMa GJIH3KOH K COOCTBEeHHOH yacToTe KOoHTypa. Ecau re-
Hepalusi He BO3HHKAeT, c/eJyeT NOMEHSATb MeCTaMH KOHIIbI
KaTylmxu cBsAsu Lo.

3aTeM NpPHEMHHK MOAHOCAT K rHe3ny «AHTeHHa» OObly-
HOTO pajHOBELIATe]LHOr0 NpHEeMHEHKa (B 3TO THE310 A0JI-
eH 6biTb BCTaBJieH HeOOJIbLIOH KYCOK MPOBOAA) H, NMPHHH-
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Mast curHaMbl reHepupyiouero yeuautens BU, no wkane
pa/IHoBelLlaTeNIbHOTO NMPHEMHHUKA ONpelensloT YacToTy reHe-
pauud. D10 MO3BoJseT, MoAGHpas YUCJO BUTKOB KaTYIIKH
Ly, ycraHOBHTb HeOGXOAHMBble I'DAHHLBI AMana3oHa H MpPo-
rpajiydpoBaTh IKaJy TPaH3UCTOPHOTO mpHeMHHKa. UToObl
MOBBLICHTb TOYHOCTb OMNpee/eHHsl YacTOThl, KeJaaTeabHO
NOJb30BaTLCA pajHOBellaTe/lbHbIM MPUEMHHKOM C OnTHYe-
CKMM HHAHKATOPOM HacTpoHKu. [IpH OTCYTCTBHH MHIHKATO-
pa TOYHYIO HACTPOHKY Ha 4acTOTY FeHepallid MOXHO Ompe-
IequTh NO 3BeHSIleMY TOHY, NMOX0XXeMy Ha MHKDOGOHHbIN
3¢ ekt B ycHaUuTeAsX HU3KOH dacTothl. IIpu mocTykKHMBaHHH
[0 NMaHEeJIH TPAH3HUCTOPHOTO NPHEMHHKAa B IPOMKOrOBOpHTE-
Jle paJuoBellaTeJbHOrO NPHEMHHUKA pa3faloTcd XapakTep-
Hble LIeJYKH.

Ilpu ua/uyuu reHepaTopa CTaHAAPTHBIX CHTHAJOB K
BBIXOJly €ro Je/JHTeJbHOH TI'OJIOBKH MEXAY rHe3loM ¢ 000-
3HaueHueM / W 3eMJISIHBIM MNPOBOJOM BKJIIOUAETCS KYCOK
MOHTaXKHOro (XKecTkoro) nposoga anuHoit 15—20 cm B Bu-
Jle TMeT/H, MJOolajb KOTOPOH pacrosaraercsl MeprneHanKy-
JISIPHO MArHHTHOH aHTeHHe NpPHeMHHKAa Ha HeboJblIOM (5—
10 ¢m) paccTosiHuM OT Hero. Bkiiouaercss BHYTpPeHHS MO-
NyJasiuusl curHaj-reHepartopa (xkeaateapHo 1000 ey, Tak
kak uacrora 400 ey B MasoraGapuUTHBIX NPHEMHHKaX Mpo-
CIyUIHBaeTC AOBOJNBbHO MJ0X0), YCTaHaBJHBaeTcs Ko03d-
¢unneHT Moayasauun B npenenax 30—60Y%, u, Bpaumasn pyd-
Ky yctaHoBKH yactotel 'CC, Ha ero wmwkaJje HaXoAAT TOUKH,
COOTBETCTBYIOLIHE KPaHHHM IpaHHLaM AManas3OHa HacTpaH-
BaeMoro npueMHHKa.

CyneprerepoanHHsiii npueMHuK. HanakuBaHue npuem-
HHKOB CYyMepreTepoJUHHOrO THIA BO3MOXKHO KaK 0e3 u3Me-
pUTeNbHBIX NPUGOPOB, TaK H C MPUMEHEHHEeM TaKHMX npubo-
poB. B nmepBoM cilyuae onucaHHe HaJaXuBaHHsl OyHeT mpo-
BOINHTbCSI Ha TMpPHMepe BBICOKOYACTOTHOH YacTH CXEMBI,
rokasaHnHo#l Ha puc. 13, BO BTOpOM cayyae — Ha NpuMepe
cxeMmbl Ha puc. 12, OnHaKo 3TO He 3HAUHUT, YTO cNOCOOB Ha-
JlaXKHBaHUSA, MH3JOXKEHHble NPHUMEHHTEJbHO K CXeMe Ha
puc. 13, HenpueMJieMbl NPH HaJlaXXHBAHHUH CXeMbl, OKa3aH-
HOH Ha puc. 12, u Hao60poT.

HanauBanue npueMHHKOB CYyNepreTepoAMHHOrO THIMa
6e3 npUMeHEeHHs HU3MepHTeJbHBIX NPHOOPOB, KakK U B clydae
Ha/la*KUBaHHUsS MNPHEMHUKOB IPSIMOTO YCHJEHHs, ciaenyeT
HaYHHATL C YCTAHOBJIEHHS PEeXKHMOB TPAH3HCTOPOB MO MO-
CTOSIHHOMY TOKy M HaJaxuBahua ycuautens HY. Ilocse
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BBIMOJIHEHUSA 3THX PaboT Lesecoo6pa3HO HACTPOUTH YCHJH-
tesb [TU mpuemnunka. s storo 6a3y tpausucropa Ts ue-
pe3s KoHJeHcatop eMKoctbio 0,05 MK¢ oTpeskoM mnpoBona
COEMHSAIOT C aHOAHBIM WITHIPbKOM J1aMIOBOH MaHeNH YCH-
autens [T BcnomoraTesabHOro paaHOBELIATENbHOrO MPHEM-
HMKa, 3apaHee HACTPOEHHOTO Ha KaKylO-HHOYAb MECTHYIO
paauocTaHuuio. PeryjasTop rpoMKOCTH pajaHOBeLaTebHOIO
NpHEMHHUKA NPH 3TOM CcJedyeT MNOCTaBUTb B I0JOXKEHHE,
COOTBETCTBYIOILEe MHHHMYMY rpoMKocTH. Bpanienuem cep-
Jeunrka Koutypa Lg Cy4 (puc. 13) noGuBatoTcs mosyuyeHHs
MaKCHMaJ/JIbHOH TPOMKOCTH Ha BBHIXOJ€ HaJlaXKHBaeMoro
TPaH3UCTOPHOTO NPHEMHHKA.

Bosiee ya1o6HO BecTu HACTPOHKY He Ha CJyX, a 1O IpH-
6opy. Ilpoiie Bcero mns 3Toro BOCNONb30BAaThCS! BOJBTMET-
pOM, MOAKIIOUMB €ro napaJ/liielbHO cOMpOTHBJeHUusAM Rg, Ry
B 1enu 3MuUTTepa TpaHsucropa Is. [Ipu Bo3meficTBuu Hanps-
JKeHHsl aBTOMaTHYEeCKOH peryJupoBKH Ha 6a3y 3TOro Tpas-
3MCTOpPAa TOK B LEMH 3MHUTTEpa YMeHblIaeTcs, MOITOMY IIO
MUHHMyMY [OKa3aHuii npubopa, BK/IIOYEHHOTO B 3Ty LEMb,
MOXXHO CYAHTb O TOYHOCTH HacTpoHKH KouTypa Lg, Ci4
B cayuae neperpysku HacTpauBaeMOro NpHEMHHKa YKOpa-
YHBAIOT WJHW Ja)Ke BbIHHMAlOT COBCEM aHTEHHY BCNOMOra-
TEJbHOTO NPHEMHHKA.

Y6enusiinch B paborocnoco6HoctH ycuaurens I1H, ne-
PEeXOAAT K HacTpolike (u/IbTpa COCPENOTOYEHHOH CeJIEKLHUH
LsCy, L;Cy,. O 310rO mpoBoa, Hecyuiuii curHaa [14Y, ot
BCIIOMOraTeJIbHOro NpHEeMHHKAa INepeHOCAT Ha 0asy TpaH-
suctopa T # MO MAKCHMyMY TPOMKOCTH HJIH HaHMEHbUIEMY
OTKJIOHEHHIO CTPeJKH nNpHb6opa HACTPAaHBAIOT KOHTYpPbI
¢unbrpa. Ilono6HbIM 06pa3oM MOXKHO HAaCTPOHTb KOHTYPbI
[TY npuemHHKa, BHIIOJIHEHHOrO MO IAPYrofl cxeme, ec/H,
KOHEYHO, B 3TOM IIpHEMHHUKe MPOMeXKYTOYHasd 4acToTa paB-
Ha 465 key.

ITo okonuanuu nacrpoiiku Tpakra I nepexomsart K Ha-
JaXXuBaHUIO npeoGpasoBaTesbHOro Kackana. HanakuBanue
npeo6pasoBaTesieii yacrorel — pabora Haubosee TPYIAOEM-
Kasi u TpeGyer Goablof TmareasHocTu. Ilpeo6pasobaresn-
HBIl KacKkaj, BBINIOJHEHHBIH MO cxeMe pUc. 13, Ha/laXKHBAIOT
B ciaenylomel nociaenoBatenabHocTH. CHavasa cienyer y6e-
JUTbCSA, YTO TeTEePOAMH NMPHEMHHKa reHepupyert. s 3rtoro,
yCTaHOBHB 0J/IOK KOH[EHCAaTOPOB HAaCTPOMKH B MOJIOKEHHE
MaKCHMaJlbHOH €MKOCTH, HYXKHO MONBITaTbCA NMPHHATb CHI-
HaJ TeTepoJMHA Ha BCHOOMOraTelbHBbll BellaTeJbHbIH MpH-
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eMHHK. B c/yyae Heynauu npexkne BCero cjenyer noMeHdTb
MecTaMH KOHIBI KaTyuwikd cBsAsu L, Ecaum u B 3170M Ccayuae
reHepalisl He BO3HHKAeT, TO HYXKHO MOCTENEeHHO YBeJHYUTb
YUCJIO BUTKOB KaTYyIIKH CBfI3H, IEPHOAHYECKH MEHAS ee KOH-
Il MecTaMH A0 MOJyYeHHs YCTOHYHUBOH reHepaluu BO BceM
nuanasone. IIpin HopManbHOH paboTe rerepojiHHa ero CHr-
HaJl, IPUHATBIA pajHoOBellaTeJbHbIM NPHEMHHKOM, He 10J-
J)KeH HMeTb MapasuTHOH MOAYJSAUMH, T.2. NPH paccTpoiike
npueMHHKa B OOOHMX HaNpaBJ/ieHHSX OT OCHOBHOH 4YacTOTHI
reTepoJiHa He [OJI)KHO MPOCJAYIIHBATLCS CBHUCTOB H JOMOJI-
HHTEJbHBIX CHTHAJIOB. UTOOB Ha/laKHBaHHIO reTepOAHHA He
MellaJH pajHoBellaTe/lbHble CTaHUHUH, 3Ty paboTy cjleny-
€T NMPOH3BOAUTb B JHEBHOE BpeMs, KOTJa Ha CpPeLHEeBOJHO-
BOM JHala3oOHe MPUHHMaeTcs MaJoe YHCJIO pajHOCTaHLHUH.
Kpome ToOro, npoBoj, BCTaB/leHHbIH B THE3[0 aHTEHHHl pa-
JHOBENIaTeJbHOr0 NpPUEeMHHKA, A0JXKeH ObITb KOPOTKUM.

B cayuae, ecin nmoa6opoM KOJMHYECTBA BHTKOB KaTyilleK
CBSI3W U OTBOJAA KaTywiku Ls He ymacTcst yCTpaHHTb mapa-
3UTHYIO reHepalHuio, MOXHO NMonpo6oBaTh yBEeJHUYHTb €MKO-
ctu pasBssbiBatouiux KoupencatopoB Cg u Cyg, BBectd n0-
MOJHUTE/bHBIH Pa3BA3bIBAIOWIMNA (UABTP B LENb NUTAHUSA
KoJseKTopa TpaH3ucrtopa Ts M, HaKOHElL, YMEHbUIHTb €M-
KOCTb nepexonHoro kKouaeHcaropa Cs mo 3000—6 000 nd.

Ho6uBuwkucy HOpMaJ/bHOH pabGOThl TreTepoANMHA, MOXKHO
NPUCTYNUTb K MOATOHKE ero rpaHHuHBIX yacTor. s 3Toro
K rHe3ly «AHTeHHa» BCMOMOraTe/lbHOro NpiHeMHHKa MOACO-
eMHAIOT He6GOJbIIOH NMPOBOA M pacmosaraldT ero B Herno-
cpencTBeHHOH OJIM30CTH OT TeTEPOJMHHOrO KOHTypa TpaH-
3UCTOPHOrO NMpHeMHHKA. Ecjau KOMMyTalHs KOHTYpPOB OCY-
ecTBaseTca no cxeMe puc. 13, To HaUHHATD NOAT'OHKY cCJle-
JyeT C QJHHHOBOJHOBOrO auanasoHa. Ilpu KoMMyTauuu
KOHTYpOB o cXeme npueMHukoB «[layiis» u «HeBa» noa-
FOHKY TPaHHYHBIX YaCTOT MOXHO Ha4yHHAaTb ¢ J1060ro u3
J1ana3oHoB.

I1pu cranpaprtHoOél nmpoMexxkyTouHo# uacrote (465 Key) u
CTaHJapTHOM cpeJHeBOJIHOBOM auanasoHe (1 620—520 Key)
4acToTa TreTepolMHA [JOJKHA u3MeHATbcsa or 2085 no
985 xey. Ogna M3 3THX 4acTOT — 985 Kkey (IJIMHA BOJHBI
305 M) MoxKeT OBbITb NPUHSITA PaJHOBELIATENIbHBIM MpPHEM-
HHKOM B AManasoHe CPeAHHX BOJH. Eciu uyacrora rerepo-
IHHA TPaH3MCTOPHOrO -MpHEeMHKKa NPHHUMaeTcs Bbillle WJH
HHXKE VKa3aHHOH 4acCTOThHl, TO BpallleHHeM NOACTPOCYHOTrO
CepleyHHKa FeTepoJMHHOTO KOHTypa (NMPH MOJIHOCTbIO BBe-
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HeHHOM G6JIOKE KOHAEHCATOPOB NepeMeHHON eMKOCTH) MOA-
FOHSIIOT €ro HacTpOMKYy K 3afaHHOH 4YactoTe. BTopoe 3Ha-
yeHHe 4YacTOThl rereponuna 2 085 xey He BXOAHT B KaKOH-
au6o BelaTeabHbll auanasoH. IlosatoMy Bbicumiyio rpaHuuy-
HYIO 4aCTOTy TeTepoJHHa YCTaHABJIMBAIOT HHaue — K TpaH-
3MUCTOPHOMY TNPHEMHHKY MOAKJIOYAIOT BHEINHIOW aHTeHHY,
TIOJHOCAT €€ K reTepOJAMHHON CeKLHH 6/10Ka KOHAEeHCaTOpOB
fepeMeHHOll €MKOCTH BCIIOMOraTeJbHOro NpHeMHHKA H €ro
CHTHaJ MPUHUMAIOT HAa TPaH3UCTOPHBIA npHeMHuK. [lpu
3TOM BCIOMOTATe/NbHbIl NPHEMHHK HAacTPaWBalOT HA 4acTo-
1y 1 155 Kkey, uTo cooTBeTcTBYeT AJHHE BOJHH 257 m. Bpa-
meHdeM 6JI0Ka KOHJEHCaTOpOB NepeMeHHOH eMKOCTH TpaH-
3UCTOPHOr'O NPHEMHHKA HAaCTPaMBAalOTCA Ha YacToTy rere-
pOAMHA BCHOMOraTelbHOTO MNpHEMHHKAa U H3MEHEeHHeM
€MKOCTH MOJCTPOEYHOrO KOHAEHcaTopa MOJrOHAIOT YacTOTy
reTepojiHHa TPaH3HCTOPHOrO MPHEMHHKA TaK, YTOObl CHTHAJ
NpUHUMAJCS NPH MHHHMAaJbHOM 3HAUeHMH e€MKOCTH O0JioKa
KOH/JIEHCAaTOpPOB NepeMeHHOH eMKOCTH. 3aTeM, KaK OObIYHO,
ONsITh NMOJACTPAHBAIOT YKa3aHHBIM CHOCOOOM KOHel, AHana-
30Ha (MakcHMaJbHasi €MKOCTb 0/10Ka), MOTOM ONfATh Ha-
yajo NHanasoHa U T.J. HECKOJIbKO pas, MOKa He MOJYYHTCS
TOYHasl yKJajJKa B JuanasoH. J[JMHHOBOJIHOBBIH NHManasoH
yKJanblBaTh HECKOJNbKO MpoOlle, TaK Kak 06a 3HauyeHHs 4ya-
CTOTBl reTepOAHHA, COOTBETCTBYIOIIHE HAyaJly H KOHLY AHaA-
nasoHa, BXOAAT B AHMANa30H CPEeJHHX BOJIH BCIOMOraTesb-
Horo npuemMHuKa. YacToTbl HAcTpOHKH (OMOPHBIE YACTOTHI)
nas auanasona 1B coorBercTBeHHO paBHbl: Hauano 875 key
(342 ) u xoHnen 615 key (490 u).

Bo Bcex caydasix HacTpofiKa BXOJHBIX KOHTYPOB [Mpo-
H3BOAUTCS MO NPUHHUMAEMbIM CTaHUHAM MepelBUKEeHHEM
KOHTYpHbIX Karymek L, u L, no ¢eppuTOoBOMYy CTEpXKHIO
aHTEHHBbl (KOHeLl JHanas3oHa) U H3MEeHEHHeM €MKOCTH I0-
CTPOEYHBbIX KOHAEHCATOPOB (Hauaso AManasoHa).

B npuemHHKe, cxema KOTOpOro npuBefeHa Ha puc. 13,
JJIsi yIPOLUEHUsT KOMMYTauul fuanasoH JIB Heckosnbko co-
KpalleH H HacTpoHka ero ynpoiueHa. Ilon6opom KoHupeH-
catropa C; (mocne yknajnku puanasoHa CB) npu Mmakcu-
MaJIbHOH €MKOCTH KOHJAEHCaTopoB 06Jl0Ka HACTPOHKH Cleny-
€T MOoJNOTHaTh TOJBKO KoHell JIB nmanasoHa Ha 4acTtore
615 key no wKajie BCMOMOraTeJbHOro npuemHuka. [lpu
3TOM HayaJjio AHaNa3oHa YCTaHABJHBAaeTCsl aBTOMATHUECKH
Ha yactote 350 Key, YTO COOTBETCTBYET YACTOTE reTepoJHHa
815 xey (370 m). Bxonuoit koHTYp nuanasona 1B moxctpa-

40



HBAIOT B KOHLe H3MEeHeHHeM HHAYKTHBHOCTH KaTyuiku Ly u
non6opoM eMKocTH KoHieHncatopa C, (Havajo OuanasoHa).

B cayyae Bo36yxkAeHHs NMpUEeMHHKa B HadaJje AHamnaso-
Ha JJMHHBIX BOJMH (Ha 4acToTax, OJMM3KHX K NMPOMEKYTOU-
HOH) cJeiyeT MOMEHATb MeCTAMHM KOHIIbI KaTyuwiku Lg,
YMEHbLIKWTh YHC/IO €€ BHUTKOB WJIM 3alIYHTUPOBATb BXOAHOH
KOHTYp pesucTtopoM c conpotuBiaeHneMm 50—300 xom. [lpn
3TOM, eCTEeCTBEHHO, HECKOJIbKO yXy[Allaercs UYyBCTBHTEJb-
HOCTb MPHEMHHKA.

HanaxuBaHne NpHeMHHKOB CyMNepPreTepPOAHHHOTO THMA
3HAUHTE/IbHO YNPOILAEeTCs MPU NMPUMEHEHHH HU3MepPHTeNbHOH
anpnapatypel (I'CC, MUIJIMBOJLTMET) {IeDEMEHHOTO TOKa.
ocuusjaorpad), a pesysabraThl, Ge3yC/l0BHO, MOJYYalOTCS
JayuiinMu. B 3ToM ciayuae nocie Hasla)KMBaHHA YCHIAHTENS
NPOMEXYTOUYHOH YaCTOTbl H YCTAHOBJEHHS PEXUMOB BbLICO-
KOYACTOTHBIX TPAH3HCTOPOB MO MOCTOSHHOMY TOKY CHMTHaJ-
reHepaTtop, HacTpoeHHbIl Ha yacrory 465 xey u 30%-uyio
MOIYJALHIO, MOACOEAHHAIOT uepe3 pa3fe/HTe/]bHbI  KOH-
nencarop emkoctbio 0,06—0,1 mx¢ k Gase Tpansucropa T3
(puc. 12). 3eMnAHONH NPOBOA OT AENUTEJs reHepaTopa CHr-
HaJ/IOB MOIKJII0YAlOT K KODPIyCcy MpHEMHHKA. YCTaHOBLB Ha-
npsikeHHe Ha BbIXOJe CHTHaJ-TeHepaTopa (Ha 6Gase TpaH-
sucropa I3) 1 M8 u MOAK/IIOYHB B KauecTBe HHAWKATOPA
pe3oHaHca MUJJIUBOJAbTMETP co wwKagaol 10 m8 K BbIXOoV
JeTeKTOPHOTO Kackana (mapaJJienbHo pe3uctody Ris), Bpa-
I'eHHeM cepaeyHHKa KaTywku L5 noGUBaloTCs MakKCHMY-
Ma MoKasaHuil MU/IIMBOJbTMETpa. 3aTeM HampsxKeHue B
30—50 mK8 OT curHaJ-reHepatopa MNOABOAMTCS K Gase
tpausucropa Ty. Bpallas pyuky HacTpoOiKH curHaJj-redepa-
TOpa, ONpPEenesioT YacTOTy, HA KOTOPOH OKaXeTcHd TOuHasl
Hactpoiika KouTypa L;sCys. Ecsin n3MeHeHHe YacCTOTHI MpH
3TOM He mpeBblllaeT 3—4 Koy, TO 3TO 03HAYAET, UTO BeJHUH-
Ha eMKOCTH HeHTpaJu3aluH mocjefHero Kackaaa YIIY Bui-
OpaHa npaBuJbHO. B ciyuae 3HauMTe/NbHBIX YXOLOB 4YacTo-
Tol KOHTYpa Li5Cy; (Goabine 4—10 K2y) BeJHUHHY eMKOCTH
KouaeHcatopa Cyy cileayeT yMeHbWHThb, ecad KOHTYP Li5Cqs
HacTpOeH Bblllle yacToThl 465 K2y, W YBeJIUUHTb, €CJaH KOH-
Typ L5Co3 HacTpOEH HUXKe YacTOThl 465 key.

[Tocne nom6opa emkoctu KouzeHcatopa Cyp MuJIH-
BOJIbTMETP MOACOEAMHSIOT K 3BYKOBOH KaTyllKe I'DOMKOiO-
BOpHTENS MPUEeMHHKA W MO €ro MoKa3aHHAM Pery/jaHpyloT Bbl-
XOJHOEe HampsfixKeHue curHaJ-renepatopa Ao noayuenus 0,1
HOMHHAJILHOH BBIXOJHOH MOILHOCTH NpHeMHHKA. Beanunna
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HampsiKeHUs! CUTrHaJd-TeHepatopa OyAeT COOTBETCTBOBAThb
YyBCTBUTENbHOCTH TPAaKTa MPOMEXKYTOUHOH 4aCTOThbI, KOTO-
pasi goskwa JexaTtb B mpenenax 20—30 sks. [Ipu 3Hauu-
TE/MbHbIX OTK/IOHEHUSX UYBCTBHTEIbHOCTH OT YKa3aHHOMH
cJeayer NPOBEPHTb PeXUMbl TPaH3uCTOpoB Ty u T3 mo mo-
CTOHHOMY TOKY H, €C/JH OHH COOTBETCTBYIOT yKa3aHHbIM B
cXeMe, HECKO/IbKO YBEJHUYHTb TOKH OOOHX TPaH3HCTOPOB (Ha
10—15%) mnyreM yMeHblIEHHS COMNPOTUBJEHHS pPE3UCTOPA
Rs nnsi Ty u peaucropa Ry nas Ts. Ilpu stom caenyer yoe-
JIUTBCS, YTO B YCHJIHTEJe MPOMEXKYTOUHOH YacTOThl He BO3-
HUKaeT caMOBO30yXKaeHHe; AJS1 3TOTO OTCOEAMHSIIOT CHIHAJ-
reHepaTop OT MPHEMHHKA M K BepXHeMY (IO cXeMe) BbIBOAY
KaTylukn L;s NOAKMIOYAIOT MUJAMBOJILTMETD CO IIKaJa0H
10 ms. Tlpu Hanmuuuu camMoBO30Yy:KAeHUS cTpeska mpubopa
3alllKaJHBaeT, a NPH OTCYICTBHH — MOXeT KoJebaTbCsd B
npenenax 2---5 ms.

ITocsie HacTPORKH yCHJIHTENS] MPOMENKYTOUHOH UYACTOTHI
cleayeT MOACOEAHUHUTb CUTHAJ-FeHepaTop K 06a3e TpaH3H-
cropa T,. KoneGaHus rerepoinHa B AaHHOH cXeMe MOpH
TOM aBTOMAaTHYECKH DPeKpaTsATCs, a B Clyuae MpHMeHeHHUs
Apyroii cxembl Mnpeo6pas3oBatens, ianpumep puc. 12, ux
clefyeT MPeKPaTHTb, COEAHHHB 3MUTTep npeoGpa3oBaTe/b-
HOro Kackajla ¢ OGUIUM MPOBOJAOM KOHIEHCATOPOM €eMKO-
ctbio 0,03—0,1 mxg. CurHan-reHepaTop HacCTPauBAIOT Ha
yactoTy 465 Key W noouyepelHbIM BpalleHHEM CepaeuHHKOB
KOHTYpOB L Cy4, Li3Cys, L14Cis mOOMBAOTCA TOUHOH Ha-
CTPOHKHM KOHTYDPOB [0 MAaKCUMYMY HanpsiKeHHsl Ha BbIXOje
JleTEKTOPHOTO Kackaja. UyBCTBUTENbHOCTb ¢ 6a3bl TPaH3H-
cropa Ty npu 0,1 BbIXOQHOH MOLIHOCTH [JOJXKHA ObITb 1
npefenax 2—3 MKs.

[Toaocy nponyckaHusi TpakTa MPOMEXYTOYHOH HaCTOThI
1 M36HpaTebHOCTb MO COCelHEMY KaHagay OLeHHBAaloT, pac-
CTpauBas cHrHaJ/-TeHepaTop B 06e CTOPOHBI OT Pe30HaHCHON
YacCTOThl H MOAJEPXKHBasi HEM3MEHHbIM BBIXOJHOe HampskKe-
HHe NMPHEMHHKA peryJHpOBKO{l BBIXOLHOTO HaMpPsXKeHHS
curHaJj-redeparopa. Ilpu 3TOM mosoca npomyckaHus mnpu-
eMHUKa Ha ypoBHe 0,5 goJskHa JexaTb B npenpenax 6—
9 key [465 (3—4,5 Key)], a ypoBeHb BXOAHOrO HampsixKe-
HHUSl, HEOOXOAMMbIH AJS1 MOAJePXKaHHA YDOBHS BBIXOJLHOTO
HanpsixkeHus npu paccrpoiike 'CC na =10 key, nonxken
ObiTh GoJbile HexoaHoro B 30-—40 pas. [Ipu xynem uem B
30 pa3 ocnabJeHur coceaHero kaHaJja M npu Godbliell uem
9 Key noJioce MpomycKaHuA CcJeAyeT TNpPOBepuTb J06POT-
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HOCTb KOHTYPOB (UJIbTPA COCPENOTOUEHHOH CeJEeKLHH H HO-
MMHaJbl KOHaeHcaTopoB cBsizn Cs u Ci7. YXynmeHnue Lo-
OpPOTHOCTH KOHTYPOB BO3MOXHO H3-3a 00pbIBa OJHOH W3
JKMJIOK JIHTLEHOpaTa, KOTOPbIM OOBIMHO HaMaTbIBalOT Ka-
TYILKH.

MakcuManbHas YyBCTBHTEJNbHOCTb NPHEMHHKA CO BXO4d
npeo6pa3oBaTeNbHOr0 Kackafa Mo HaNpsXKEHHIO MPOMerxy-
TOYHOW YacTOThl JOJXKHa ObiTb B npeaeaax 2—3 mxs. [lpu
MeHblllell YYBCTBATENbHOCTH MPHEMHHKA CACAYyeT noao6paTh
(B cTopoHy vMeHblIeHHs1) eMKOcTb KouaeHncatopa Cyy. Ilon-
HOCTBIO YCTPAHHTb €ro M3 CXeMbl He/b3fl, TAK KaK NpPH 3TOM
MOXKeT HapyWHUTbc HOpMaJbHasi paborta npeobpasoBaTeds,
oco6eHHO B HadaJje cpelHEBOJHOBOro nuama3oHa. Ecrect-
BEHHO, YTO MPH M3MEHEHHH eMKOCTH KoHaeHcatopa Cj mo-
ABUTC HEOOXOAHMOCTb VTOUYHHTb HAacCTPOHKY KOHTypa
L,C\4. UyBCTBHTEIbHOCTD MNPHEMHHKA MPH COOTHOLIEHHU
curdHad/myM Ha Bbixofe 10 : 1 moxer GbiTh B mpelenax 3—
4 mKke;, npu Xyauledl YyBCTBHUTEJbHOCTH CJELYyeT 3aMeHHTb
tTpausuctop T, Ha MeHee WIYMSAILUE.

Cnenyer OTMeTHTb, UTO HemoJaAKH, o6uapyKeHHble IpPH
HasmaxxuBaHuu YIIYU cyneprerepongHHHOro nmpHeMHHKa, aHa-
JIOTHUHbl HEMOJaJKaM B BbICOKOYaCTOTHBIX TPaKTax MpHeM-
HHKOB MpsiMoro ycujieHusa. I[lostomy Bce, uTo Kacajocb
yCTPaHEeHHs HeMoJIaAOK B MPHEMHHKAX MNPSIMOrO YCHJEHHS
crpaBeAJMBO M JJIS KacKaJOB YCHJAEHHsS TPOMCXKYTOYHOH
4acTOTbl CynepreTepoiHHHOro NpUeMHHKa.

Kpove mnpaBu/ibHOTO BbIGOpa PEXHMOB TPaH3HCTOPOB
npeoGpasoBaTenss W rerepojuHa (ecqn NPHMEHEH OTHeJb-
HbIi reTepoanH) MO MOCTOAHHOMY TOKY, HEOOXOAMMO A0-
CTAaTOYHO TOYHO BBIOpPATb M YCTAHOBHTb PEXKHUM IO MepeMeH-
HOMY TOKYy. B 3aBucHMOCTH OT npHMeHsieMOH cXeMbl mpeo6-
pa3oBaTesNs YaCTOThl BCTPeualoTCs pa3J/HuyHble TPYLHOCTH B
yCTaHOBJIEHHH 3THX peXXuMoB. B mpeobpasoBaTensix dacro-
Thl, pabOTAIOIWNX C OTAENbHbIM TreTepOJHHOM, HalaKUuBaHHe
reTepoj1Ha, Kak MpaBHJo, He Bbl3blBaeT 3aTpyiHeHui. [1pu
NpaBUJAbHOM TPUCOEIHHEHUH KOHLOB KaTylleK CBf3H K CO-
OTBETCTBYIOILIUM 3JIEKTPOAAaM TPaH3HCTOpa TeTepPOJHH reHe-
pupyet KoJeOGaHHMs [NOCTAaTOYHO CHHYCOHJAA/JAbHOH GOpPMbI.
OnHUM U3 YCJIOBHH A/ HOPMAJbHOH paboThl [eTepoaHHA fIB-
JIeTcsl CTeneHb ero Harpysku npeobpasoBaTes]bHLIM KacKa-
IOM, KOTOpasi peryJjupyercs noi60poM KOJNHYECTBA BUTKOB
KaTyWKH CBA3H TpeoOpa3oBaTe/ii ¢ KOHTYDOM reTepoiMHa
¥ moa6opoOM pexXuMa npeoOpas3oBaTesNbHOTO U FeTepPOHIIHO-
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ro TPaH3UCTOPOB MO MOCTOSTHHOMY TOKY. TOKH TpaH3HMCTO-
pos Ty u Ty B cxeMe Ha puc. 22 BhiGMpalOT B npelesnax
0,6—1 ma paa T, mo HaJUUHIO YCTOHUMBBLIX KOJeGaHHH BO
Bcex auamnasonax uacrot u 0,3—0,7 ma nas Ty mo orcyrct-
BHIO TeHepalUH Ha YacToTax, GJAH3KHX K [MPOMEXKYTOYHOH, H
MaKCHMaJlbHOMY YCHJEHHIO B pexuMe npeoGpazoBaHHs.
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Puc. 22. Cxema npeo6pa3oBaTesbHOr0 Kac-
KaJa ¢ OTAeIbHbIM reTepOIHHOM.

HanaxuBanue npeoGpasoBaTresiedl 4acTOThl, B KOTOPBIX
CMecHTe/b U reTepOJHH BbIMOJHEHbl HA OJHOM TPaH3HCTOpe,
HeCcKOJIbKO caoxXkHee. ITpex e Bcero cienyer oTMeTHTb, UTO
B CJlyyae BO3HHKHOBEHUS reHepalliM Ha 4acTOTaxX, OJH3KHX
K NpOMeXYyTO4HOH (KoHel Auana3oHa CB u Havago [IB),
Hal0 MOCTENEeHHO YMeHbIUaTb TOK KOJJIEKTOpa TPaH3HCTOpa
npeo6pa3oBaTeNbHOTO KacKkaja /A0 HCUEe3HOBEHHS CaMOBO3-
6yxneHus. [Ipu OTCyTCTBHM reHepallu B KOHIE KaKOTO-JH-
60 M3 JHAaMa30HOB C/JIelyeT HECKOJbKO YBEJHUHTb KOJHUECT-
BO BUTKOB KaTyliKu 0OpaTHOMH CBAI3M C KOHTYPOM reTepoauHa
B lieny 6a3bl TpaH3uCTOPOB T A5 cXeM Ha puc. 23,a u 6 u
B lenu KoJJektopa T a/1s cxeMbl Ha puc.23,8. [Ipu npepni-
BUCTOH reHepalluM B HauaJ/e KakKoro-iubo AMAMa3oHa cJe-
AyeT YMEeHbIUKTh YUCA0 BHUTKOB 3THX KaTylleK, YMEeHbWAaTb
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WJH YBeJIMYHRATH UHCJIO BUTKOB CjlelyeT He GoJjee ueM Ha
I—2 BuTKa, TaK KaK MOJIHOE YMCJIO BHTKOB ITHX KaTyllex
06bl4HO HeBenHKo (5—15). Ecau yka3aHHble Mepbl OKaXKyT-
Cfl HEJOCTATOYHBIMH, MOXHO MOC/JEef0BATENbHO C KaTYLIKOH
CBAI3M B Llelb 3MUTTepPa BKJIWOUUTHL pe3uctop 27—51 om. Cy-
LIeCTBEHHOe 3HAaUYeHHe B HOpPMaJsbHOH paboTe reTeponUH

Puc. 23. Cxembl npeo6pasoBaTe/bHblX KacKafOB Ha OAHOM TpaH-
3ucTOpe.

a -— reTepoiMH B CXxeMe C OGIIHM KOJJIEKTOpOM; 6 — reTepoiMH B cXeMe
C O6LHM 3MHTTEPOM; 8 — FeTePOAHH B cXeMe ¢ obuieil 6a30ii.

¥MeeT MpaBU/IbHOE BKJIOUEHHE KOHLUOB KATYLIKH CBf3H C
BXOJHbIM KOHTYpoM. [lpu HaMoTKe KaTywiKu CBA3H B Of-
HOM HamnpaBJeHHH C KaTYIUKOH BXOZHOTO KOHTypa OHH J10J-
JKHBI ObITh BKJIOUEHBI, KaK YKa3aHO B cCXeMe Ha pHuc. 23.

3aMeTuM, 4TO cxeMe Ha pHc. 23,a cjaenyeTr OTAAThb Npen-
HoyTeHHe NPW HAJMYHK MAapa3HTHBIX CBA3eH MeXIy BXO.-
HBIM M TETePONMHHBIM KOHTYyPaMH, KOTOpble OKa3blBalOT Ha
Hee HauMeHblUee BJIHsHHE. Tak KaK KOJM4YeCTBa BUTKOB Ka-
TYLIEK CBSI3H BO BCeX NPHBENEHHBbIX CXeMaX NPaKTHYECKH
OJlMHAKOBBI, TO CXeMbl Ha pHC. 23,06 U 8 MOXKHO JIeTKO fpe-
BPATHTb B CXeMy Ha pHc. 23,4, uTO MOXeT GbITb MHOTAA
TpUMeHeHO B BUJe KpaiiHel Mephl.

[Tpu HAMHYUK MUNIUBOJIBLTMETPA NMEPEMEHHOTO TOKa cJle-
AyeT MPOKOHTPOJIMPOBATb peXHM paboThl mnpeobpasoBa-
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TETbHOTO KacKaja B NMpefesax KaXXIO0ro M3 Auana3oHOB.
Hanpsaxenue Ha 3MutTepe TpaH3uctopa I; B cxeMax Ha
puc. 23, u 8 ROJKHO ObiTh B nperenax 40—80 ms (GoJib-
Iiee 3HauYeHHEe COOTBeTCTBYeT OoJiee BbICOKOH uyacToTe AHa-
nasona). IlpaBuabHOCTL peXuMa npeo6Gpa3oOBaTENbHOTO
Kackaja MOXHO TaKXe MPOBEPUTb CPABHEHHEM YYBCTBH-
TEJbHOCTH NMPHEMHHKA Ha MPOMEXYTOUHOH YacTOTe M Ha ya-
CTOTe DPUHHMAaeMOTo cHTHajsa. YyBCTBHTENBHOCTb MO 1IPO-
MeXXYTOUHOH YacToTe N0JKHA ObiTb Bbillle He 6oJiee UeM Hd
30—35%. [Tpu Ha/mMuuK CHJAbIBIX [IYMOB NPe06pa3oBaTeb-
HOTO Kackajaa cjenyer cHauasna ybemauTbcs, UTO 3TO AeHCT-
BHTEJIbHO LIYMbl TPAaH3UCTOpPA, a He MapasuTHasl FeHepalus
Ha MPOMEXYTOYHOH YacTOTe MJIH pesaKCcallMoHHble KoJeba-
HUA (aHAJOTHYHble BO3HHKAIIIMM npH paboTe TPaH3UCTO-
pa B CBepXpereHepaTHBHOM peKHMe), U TOJbKO MOCHIEe 3TO-
ro 3aMeHHTb TPaH3UCTOP Ha MeHee wywmsawui. Ilpu penak-
CallMOHHBIX KOJeOaHUAX B mpeoO6pas3oBaTeNbHOM KacKane
celyeT YBEJHUHTb €MKOCTb KOHJEHCAaTopa M CONpPOTHBIe-
HHs pe3ucTOpa B Llenmd (UAbTPa Pa3BA3KH, a MPH OTCYTCT-
BHUM (pHJIbTPA — MOCTaBHTb ero B cxemy. Huskoe kavectBo
¢buabTpa B lenH NUTaHus npeob6pasoBaTesJbHOTO KacKaja
Ha KOPOTKHX BOJIHAX MOXeT NMPHBECTH K reHepalliH, MOXO-
Keil Ha MUKPOoOHHBIA 3hdekT. ITOT BUA reHepallUH MOXK-
HO ONpeNeNUTb, YCTPAHUB aKYCTHUECKYIO CBSI3b MEXAY MOH-
TaXXHOH MJaToOH NpHeMHHMKA M TPOMKOTOBODHTeNeM, HanpH-
Mep, OTHecl T[OCJeAHHH Ha HEKOTOpOe pAacCTOSIHHeE.
MoHTaxHble coelHHEHH B cXeMe npeo6pa3oBaTeNbHOTrO
Kackaja, 0coGeHHO B L[enfaX 3MHUTTepa W 06a3bl TPaH3UCTOPA,
JOJIXKHBl ObITb BO3MOXKHO Gosiee KopoTkHMu. Caenyer Tak-
e yuecTb, YTO MHOTIA MpepbIGHCTadA .reHepalius B HayaJje
JpanasoHa MOXKeT ObiTb Bbl3BaHAa T€M, UTO KOHTYpP reTepo-
IHHA He yJOXKeH B 3aflaHHble TPAHHIbl U MepeKpbiBaer Aua-
nas3oH YacToT, 3HauuTeabHO Ooabpliui teob6xoaumoro. [lox-
coelMHeHHe KOHOeHcaTopa eMKoctblo 10—20 ng mapau-
JIeIbHO KaTyllKe T[eTepOAMHHOTO KOHTypa INpekpaliaer
3TOT BHJ reHepaluu. Bo3aMoxkHa TakKe reHepauus B KOHIE
CPelHEBOJIHOBOI'O HJM B HayaJje JJIHHHOBOJHOBOTO Auamna-
30HOB, KOTOpas BbI3bIBAETCS TeM, YTO BXOJHblE KOHTYpbI
3THX JIHaMa3oHOB H3-3a HETOUHOH HACTPOHKH OKa3bIBalOTCS
HACTPOEHHBIMU CJHIIKOM OJHM3KO K MPOMEXKYTOYHOH 4acro-
Te. MaMeHeHHeM HacTPOHKM 3THX KOHTVPOB MOXHO JETKO
y6enuTbcss B NMPHYMHE TreHepallMH Npeob6pPa3oBaTebHOrO
KackKajla H NPeKpaTHTb ee.
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ITocnie noarouku pexuma TpaH3HCTOpE TIPeOGpPasoBa-
TEJIbHOrO KacKaja cJjefyeT mepeiiTH K yK/aJdKe YacToT re-
TepoauHa B 3ajaHuble auanasonbl. CorsacHo 'OCT Ha pa-
JAMOBelliaTe/NbHble NPHEMHUKH T'PAaHHIbl [AMANasoHOB H CO-
OTBETCTBYIOLLME WM HYacTOThl HACTPOEK  ETEPOAHHHBIX
KOHTYPOB (AJI MPOMEXYTOUHOH yacToThl 465 key) HMeOT
c/elyoLMe 3HAUCHHA:

BxoaHo#t koHTyp FereponauHubit KOHTYP
1B 415—150 xey 880—615 key
CB 1 600—520 xey 2065—985 key
KB 12,1—3,95 M2y 12,565—4,415 Meu

Ecau KaTyllKu KOHTYPOB reTepoJHHa pas/H4YHbIX AHana-
30HOB COEJHHEHBl MOCJAeN0BaTeJ]bHO, T. €. KaTyluKa Mpeabl-
AylLero axanasoHa COCTaBJ/feT 4acTb HHAYKTHBHOCTH KOHTY-
pa cjelyiollero nuanasoHa, yKJAaaKy AMana3OHOB 4acToT
reTepoOJHHHOrO KOHTYpa cllefyeT HauuHaTb ¢ Gojiee BHICOKO-
YacTOTHOTO nHanas3oHa. B cayuae, ecau B cxeMe mpHeMHHKaA
NnpUMeHeHa KOMMYTAIlUsl FeTePOAMHHBIX KOHTYPOB, NpH KOTO-
pofl MJfl KaXkKAOro W3 AHaNa3OHOB NDHEMHHKA HMeeTcs OT-
JenbHasg KaTyllKa MHAYKTHBHOCTH, YKJAAJKY YacCTOT TeTepo-
A¥HA MOXHO HauMHATb- ¢ Jw6oro auanasoHa. Bo Bpewms
YKJIAMKU IHanasoHa Ha HaCTPOHKY BXOAHOTO KOHTYPa MOXKHO
He o6pallaTh BHUMAaHHUs, TaK KaK OH He OmpeessieT NpUHH-
MaeMo#l 4acTOThl M €ro MOXKHO MOACTPaHBaTh 1O 3aAaHHBIX
rpaHull nocje yKJaJKH rerepoguHHoro koutypa. Ilpu stom
cobmonaercs cjexaylollas nocaenoBatesftbHocTb. CHrHas-
reHepartop C MOMOLIbIO BHTKA CBA3H, NMPHCOGIMHEHHOro K
IeJUTeJbHOH roJIoBKe, HJIH C MOMOLIBIO CNelHaJbHOH paMKH
(omucanue ee cM. mee) CBfA3bIBaeTCs C cpeppmoson aHTeH-
Holt npHemuKKa. Konaencatop nepemeHHoO# eMKOCTH MpHEM-
HMKa YyCTaHaBJWBAaeTcsi B MOJOXKEHHe, COOTBETCTBYOLIee
MaKCHMaJbHOH €MKOCTH, H CHTHAJ/-TeHepaTop ¢ BKJIUEHHOH
309 -Ho#t MopyJslKel HACTPauBalOT C HEKOTOPHIM 3amacon
(mopsinka 1% mo yacToTe B CTOPOHY paclUHpeHHsT AHamaso-
Ha) Ha HHXKHIOI TPaHHYHYIO YacTOTy yKJaJAblBaeMoro AHa-
ma3oHa. 3aTeM BpallleHHeM MOJACTPOEUHOTo CepleuHHKa Ko-
TYLWIKH KOHTypa reTepojuHa L7 (puc. 12) no n106oMy unau-
Katopy (Ha CJAYX HJIM C MOMOLIBIO TecTepa, BKAIOUEHHOTO TaK
e, KaK IPH HACTPOiKe TPaKTa YCHJIEHHS MPOMEeXYTOYHOM
YyacTOThl) NOGHUBAIOTCA MaKCHMaJlbHOH TPOMKOCTH IIpHEMAa
curaJa. Jlajiee KoHmeHcaToOp mepeMeHHON eMKOCTH NpHeM
HIIKJ CTABSIT B MOJIOXKeHHE MHHUMAMbHOH €MKOCTH, CHrHAJ-
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reHepaTop HaCTpPauWBalOT C TEM XKe 3anacoM Ha BEPXHIOK
rpaHuIly YKJIaablBaeMOro JHana3oHa | BpallleHHeM moJACTpo-
€YHOTOo KOHJEeHCaTOpa B KOHType reTtepoxuHa A0GHBAIOTCH
npueMa 3Toll 4actoTbl. [IpH 3TOM, ecTeCTBEHHO, HECKOJIbKO
YXOAHT HAacTpoHKa reTepOAHHHOTO KOHTYpa Ha HUXKHel rpa-
HMYHOH YacTOTe, MO3TOMY KOHJIEHCATOPhl MepeMEeHHOH eM-
KOCTH ONSATh CTaBAIT B MOJOXKEeHHe MaKCHMaJbHOH €MKOCTH,
CHTHAJI-TeHepaTop HaCTPaUBAIOT Ha NpeXHee 3HAUeHHE HMIK-
Hell rpaHHIlbl H BHOBb CEPJEUHHKOM KaTyLIKH reTepOAHHHOTO
KOHTypPa YTOYHSIOT HACTPOHKy. DTo B CBOIO oYepeab HPHBO-
JIUT k paccTpoiiKe BbICOKOYaCTOTHOTO KOHIIA AManasoHa, T. e.
0/10K KOHZEHCATOPOB HACTPOHKH MPHEMHHKA BHOBb NPHIETCA
YCTAaHOBUTb B MOJIGXKEHHE MUHUMAJ/IbHOK €MKOCTH, HACTPOUTb
['CC na npexHee 3HayeHue BepXHeHd TpaHUYHOH YACTOTH H
MOACTPOEUHBIM KOHZEHCATOPOM YTOUHHTb HACTPOHKY 3TOro
KoH1a nuanasoHa. [ToBTopuB 3T onepanuu 3—4 pasa, MOX-
HO YJOXKHTb AHAna3oH NPHEeMHHKA B 3ajaHHble TPaHHILbI.

Y10XKHB BCe AMANa3oHbl 4acTOT, NePeXodAT K CONMpsxKe-
HHIO HacTPoeK BXOJHOro M reTepOAHHHOrO KOHTYpOB. UTo6Hl
CynepreTepoAHHHbIA MPHEMHHUK HMesJ MaKCHMaJbHYI UyBCT-
BHUTE/NbHOCTb H H30HPaTEAbHOCTb, HEOOXOAUMO JOOUTBLCSA TOY-
HOTO COBNAjieHHs IPUHMUMaeMoro cHruaJjaa, npeo6pasoBaH-
HOro B MPOMEXYIOUHYI YacToOTy, C [PE30HAHCHOH 4acTOToH
YCHJIUTENS NPOMEXKYTOUHOA YacTOThl. DTO AOCTUTAETCS TOJb-
KO TOT/Ja, KOTZa yacToTa reTepoJMHa lpHeMHHKa OTJIHYaeTCs
OT 4acTOTbl NPUHHMAEMOrO CHTHaJ/a Ha BEJHUYUHY NMPOMEXY-
ToyHOH 4YactoTel. I1pu 3TOM BXOJHOH KOHTYp JOJIKeH ObITh
HacTpPoeH Ha YacTOTy MPHHHMaeMOro CHrHaJga u 6Jaaropaps
CBOHM DE30HAHCHbIM CBOHCTBAM YCH/IMBATb NpPHHMMaeMbli
CMTHaJ MO OTHOIUEHHIO K HEHYXHbIM CHTFHa/JlaM Ha BXOAe
npuemuuka. OgHaKo 3TO BO3MOXHO TOJNbKO B C/lIydae, eClH
KOHJeHCcaTopbl NepeMeHHOHl e€MKOCTH KOHTypa TreTepOAHHa
HMelOT cllelHaJabHyi0 (GOpMY MJIACTHH, NPH KOTOPOH H3MeHe-
HHe eMKOCTH KOHTypa reTepojnHHa MO3BOJIUT MOJYYHTbL TOY-
HOe conmpsiKeHHe [J15 YacToT Auana3oHa.

B HeKOTOpBHIX MPOMBILIJIEHHBIX IPHEMHHKAX, Pab0oTaOWHNX
B OJHOM JMana3oHe 4YacTOT, HaXOAAT NpHMeHeHHe OJIOKH
KOH/IEHCAaTOPOB MepeMeHHOH eMKOCTH ¢ pasHoit (opMoi
naacTuH. B npueMHHKax ¢ HECKOJNbKMMHU AHala30HaMH [pH-
MEHSIIOT KOHAEHCATOPbl MepeMeHHOH eMKOCTH ¢ OAMHAaKOBbI-
M no dpopme niacTuHaMu B 060HX KOHTYypax. B atom cayuae
npuberaloT K HCKYCCTBEHHOH NOATOHKe 3aKOHA H3MEHEeHH:d
€MKOCTH TFeTepoJMHHON ceKlHH 6J0Ka KOHAEHCAaTOpOB Mepe-
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MEHHOR eMKOCTH [TyTeM MOACUeAHHERAs (0C/Ael0BaTeNbHO B
napaJiieJbHO C Hell COMpATalollHX KOHAEHCATOPOB MOCTOSIH-
1ol eMKocTH. [Ipu 3TOM TOUHOE compsXKeHHe HACTPOeK BXOJ-
HOTO ¥ TeTepPOJHHHOIO KOHTYPOB OOBIYHO MOTYYalOT TOIbKO B
HEKOTOPbIX TOUKAaX COmpsiraeMoro AuanasoHa (B HauaJje, ce-
penuHe H KoHue). Bo Bcex ocTanbHbIX TOYKax 6yner HabJio-

[+

Puc. 24. [paduky, nosicHsouine co-
npsixkeHHe KOHTYPOB B CymepreTepo- N
LHHeE.

a — CXeMbl H KDHBble MEPEeKPbITHS B KOH-
Type reTepoiuHa; 6 — CTeNeHb paccTpoil-
KH MeXJy BXOJIHBbIM M TeTePOLHHHbIM KOH- A\
Typamu; Af, —ApH  conpsiKeHuH MO
KpasiM JAuanazoHa W Af; —npu conps- N\
JKeHHH Ha pacyueTHbIX 4acCTOTaxX, 8—YyXYa- ) 500
LIeHHC CONMPSKEHHS MNPH HENpaBHIBHO g

BbI6paHHO BeJHYMHe COMPAralouleii eMKo- 6)

ctu Ci.

N

w(/

AaThCsl pacXoXIeHHe HAaCTPOeK, KOTOPbIe HOJIKHbI HAXOIUTh-
cfl B Ipeje/aax MoJochl NPONycKaHUsl BXOLAHOTO KOHTypa (4TO
He NPHBOAHT K 3aMETHOMY CHHIKEHHIO UYBCTBUTEJbHOCTH
IpHeMHHKa B 3THX TodKax). Haumenblee pacxoxnaenue
paccTpoek, a cJeaoBaTe/lbHO, H3MEHEHHE UYBCTBHTEJNbHOCTH
NpUeMHHKa BO3MOXKHO JIHUIb NPH BHOJHE OMNpefeJeHHBIX
3HAUYEHHAX COMpPATAIOLUINX KOHAEHCATOPOB, HHIAYKTHBHOCTH B
KOHTYype reTepPOAHHAa U pacnpeneJeHun TOYeK MONHOrO Conpsi-
XeHHsl 1Mo yactoraM auanasoHa. OGbluHO compsikeHHe OCy-
uiecTBaAsieTcss B TpeX ToYKax JuanasoHa (kpuBas 2,
puc. 24,6). Ilpu mpoeKTHpPOBaHHH NPHEMHHKOB 3HayeHHE
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BEJHYHH eMKOoCTell W UHAYKTHBHOCTeli ompepensiercss IpH
pacyueTe COMPSIKEHHS] KOHTYPOB, a MPH H3TOTOBJEHHH KOHCT-
DPYKIHH MO ONHCAHHIO HEOOXOAMMO C OOJBINOH TOUHOCTHLIO
NpPUAEPKUBATbCA YKa3aHHbIX BEJHUHH €MKOCTeH KOHJeHCa-
TOPOB COMpPSI’KEHHs,, a TAKXe BEJUYMHbl HHIYKTHBHOCTEH
(4McI0 BHTKOB) KaTylleK FeTepoAMHHBIX KOHTypoB. Huxke
npuBeJeHbl 3HaYeHHS YacCTOT TOYHOTO COMPSIXKeHHs AJsi CTaH-
JapTHbIX JHaNa30HOB:

f1 fep f2
1B 395 key 280 xey 165 xey
CB 1510 xey 1080 key 650 key
KB 11,5 Mey 8 Mey 4,5 Mey

OG6biuHO NMpH TOYHO MOAOGpPaHHOH BeMYHHE MOC/IeN0Ba-
TeJIbHOTO KOHJeHcaTopa M MPaBHJbHO YJIOXKEHHOM B jlana-
30H KOHType retepojHHa CONpfAXKEeHHe BXOJHbBIX KOHTYDOB
IIDOM3BOAAT B JBYX TOUKaX KaXXJOro AHana3oHa, cOOTBeTCI-

11

MpuemHiix 1 0

ﬁ\ -6 N j

I =

R=8004m

I

Puc. 25. Pamka jjs HacTpoOiKH NpPHEMHHKA
H Onpeje/NeHHe YYBCTBHTENbHOCTH MO [MOJIQ,

BYIOLIHX 4acTOTaM [ H [z, a conpsiKeHne B TOUKe fo, MOJY-
yaeTcsi Kak pe3y/abTaT pacueta H yCTaHOBKH [, H f. Touka
fep» TAKUM 0GPa30OM, CAYKHT HJsi KOHTPOJS NpPaBUIbHOCTH
BbIGOpA 3/JEMEHTOB CONpPSIKEHHS, B YACTHOCTH €MKOCTH IO-
CJ1eI0BaTEJNbHOrO KOHJEHCATOpa.

ITocne yka1amku retepOJHHHBIX KOHTYPOB B 3aJaHHbI
AMana3oH MepeXOAAT K COMNpPSKEHWI0 BXOJHBIX KOHTYPOB.
CurHaJ-reHepaTop cjaelyeT cnabo CBA3bIBaTb C BXOJHBIM
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KOHTYPOM: Nu60 C [OMOUIbIO BUTKa CBSI3H,JJH6O C MOMOILbIO
CrnelHaJbHOH paMKH, KOTOpas Mo3BOJsieT OJHOBDPEMEHHO H3-
MepHTb YYBCTBHTENBbHOCTb NPHEMHHKA MO IOJIO, BbIpaXKeH-
HYI0 B MK8/m' (raGapuTbl, paMKH U cnoco6 CBfI3H C He# MpH-
eMHHMKa NpHuBelleHbl Ha puc. 25). Jlajee mo miKaJje CHrHaJ-
reHepartopa yCTaHaBJHBAIOT YacCTOTy fz U M3MEHEHHEM €M-
KOCTH 6JIOKA KOH/IEHCATOPOB HAaCTPOHKH JOGHBAIOTCS TOYHOM
HacTPOMKH NpHEeMHHKAa Ha 3Ty uacToTy. [locie 3toro Hus-
MeHeHHeM HHIYKTUBHOCTH BXOJHOrO KOHTypa (MmyTeMm mepe-
MeLIEHHs] KaTyIIKH KOHTypa MO CTepXKHIO (eppHTOBOH aH-
TeHHbl, BpallleHHeM MOACTPOEYHOro cepleyHHKa KaTyLIKH
KOHTypa B NpHeMHHKe 6e3 (peppUTOBOH aHTEHHbI HJIH H3Me-
HEHHEM 4YHCJa ee BHTKOB IPH OTCYTCTBHH INOJACTPOEYHOTO
cepleyHHKa) N00OHBAalOTC MaKCHMAaJbHOTO HaMpsiKeHHS Ha
BbiXole mpueMHHKa. [loacTpofiKy cielyeT NMpOU3BOAHTEL NPH
MHHHMAaJbHO BO3MOXKHOM BBbIXOJHOM HaNpSIXKeHHH CHTHaJ-
reHepaTtopa, ytoObl H36exKaTb MacKHpyloLlero feHcTBHA CH-
crembl APY B nmpueMHuKe.

3areM cHrHaJI-TeHepPaTOp HACTPaMBAIOT HA YacToTy fi, Ha
3Ty e YacTOTy BO3MOXHO TOYHee HACTPaWBalOT MPHEMHHK
H NPOH3BOAAT MOACTPOAKY BXOJHOro KOHTYypa (C MOMOLUIBIO
H3MEHEeHHs] eMKOCTH MOJCTPOeYHOro KoHAeHcaTopa). B naasb-
HeHlleM MOBTOpPSETCS TOT e Mpollecc, YTO U MPH YKAaaKe
4acTOT TeTePOJHHHBIX KOHTYPOB: CHFHaJI-reHepaTop U MpH-
eMHHK ONATb HacTPauBaIOT HA YaCTOTY fa H MPOM3BOIST MO~
CTPOHKY BXOJHOTO KOHTYpPa HHAYKTHBHOCTbIO, 3aTE€M CHTHaJI-
reHepaTop M NMPHEMHHK NepecTpauBalOT Ha 4acToTy [ H Mpo-
M3BOJSIT MOACTPOHKY BXOAHOIO KOHTypa €MKOCTbIO H Tak
HECKOJIBKO pa3 10 MOoJy4YeHHs] MaKCHMaJbHOH UyBCTBHTENb-
HOCTH NpHEMHHKA.

B paano/io6uTebCKUX KOHCTPYKUHAX NMPHEMHHUKOB MpH-
MEeHSIOTCSl HHOTZla caMojeJibHble NOACTPOeYHble KOHIEHCATO-
pHl, TpeAcTaBJsAOLIHe cOOOH OTpPEe30K MeJHOH NPOBOJIOKH
auamerpoM 1—1,5 mm u anuuo#t 1,5—2 cm B nakoBoii u3o-
JSIHH, OOMOTAaHHOH NMpoBOJAOM MeHbllero auamerpa (0,1—
0,2 mn). U3aMeHeHHe eMKOCTH TaKOro KOHJEHCaTopa MpOH3-
BOJLUTCSl CMaTbiBAHHEM HJ/IH JOMaTbIBAHHEM TOHKOTO MPOBO-
na. MamMeHeHHe HHAYKTHBHOCTH BXOJHBIX KOHTYPOB, KaTYILKU
KOTOPBIX HaMOTaHbl Ha cTepxkHe (eppHUTOBOH aHTEHHBI,

! Ecii MpHEMHHK He pacCydTaH Ha paboTy ¢ ¢eppHUTOBON aHTEHHOHR,
CHTHaN-TeHepaToOp MOACOeAHHSIOT K rHe3flaM «AHTeHHa» H «3eMJs» ue-
pes3 KoHjeHcaTop eMKocTsio 100 ng,
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OGBIYHO POM3BOASAT llePeMelleHHeM 3THX RATyleR BAOJIb (10
crepxHi0. B oboux cayyasix BJAHSIHHE PYK 3aMETHO YCJIOXKHSA-
e1 lpouecc HacTpoiku. UToGwl YCTaHOBHTb, TOYHO JH Ha-
CTPOEHbl BXOJHble KOHTYPHl MOCJ€ OYepeliHOro H3MeHeHH:
HAaCTPOHKH, OObIYHO MPHUMEHSIOT UHAMKAaTOp HACTPOHKH, CO-
CTOSILIMI U3 OTpe3Ka (peppHTOBOrO CTEPXKHS H KOPOTKO3aMK-
HYTOro KoJ/blla MeJHOH ro/iofi MpoBOJIOKH auamerpom |—
1,5 mm. IlonHeceHue heppuTOBOro CTEPIKHA K KaTyIlIKe BXO/-
HOI'O KOHTypa MOHHKAeT YacTOTy ero HacTPoiikH, MojHece-
HUe KOpPOTKO3aMKHYTOrO0 BHTKA IIPOBOJIOKII — MOBbILIAET.
[Tostomy, Hanpumep, ecad NpH MOJHECEHHH (HEPPHTOBOTO
CTepzHSl K HacTpaHBaeMOMYy KOHTYDY HaMpsi>KeHHe Ha Bbl-
XOlle NMpPHEMHHMKa YBe/JHYHBAaeTCs, HeOOXOAHMO YMEHbLIHTb
4acTOTy KOHTypa yBeJHYEHHeM ero WHAYKTHBHOCTH (Ha 4a-
cToTe fs) HJIH eMKOCTH (Ha 4YacToTe f;). YBe/jHueHHe BBIXOJ-
HOr'0 CHTHaJla NpH NMOJHeCeHHH MeJHOro KoJblia Tpebyer no-
BbILIEHHS] 4acTOTbI KOHTYypa.

ITo oKOHYaHHH COMPSIXKEHHST KaXA0ro U3 JHana3oHoB cJe-
LyeT NMPOBEPHTb TOYHOCTb COMpSI)KeHHsT B Touke f,. Ecin
[IpH 3TOM OKa’KeTcsl, YTO BXOAHOH KOHTYP 3aMeTHO paccTpo-
€H, a YyYBCTBHTENbHOCTh NPHEMHHKa MOHHXKeHa, TO Heo0Xo-
AMMO H3MEHHTb €MKOCTb MOCJAEL0BATENBHOrO COMpPSraloLlero
KoHJeHcaTopa. /s storo Heo6XOAMMO YCTAaHOBHTb, KyJa
ylllla HacTpoHKa BXOJHOTO KOHTypa: Bbllle HJH HHXKe 10
yactote. Ecain Bblllle (CHrHas yBeJUYHBAeTCsl MpPH MOJHECe-
HHH (DeppHTOBOrO CTEPXKHSA), TO eMKOCTb KOHAEHcaTopa Co-
npsi’KeHHs HeOOXOJAHMO YBEJNHUYHTb; €C/H HHXKe (CHrHas yBe-
JIUYHBAETCS MPH NOJAHECEHHH MELHOro KOoJblla), TO €MKOCTb
9TOr0 KOHjpeHcaTopa Heo6XoAuMo yMeHblHTb. OueBHIHO,
4TO MOCJIe H3MEHEeHHsl eMKOCTH collpsralolilero KonjeHcaropa
YKJaiKy AHalNa3oHa reTepoAHHHOrO0 KOHTypa M Ipoliecc Co-
npsi’KEeHHs] PULeTCS NPOH3BECTH 3aHOBO.

B psize TpaH3HCTOPHBIX NPHEMHHKOB, 0COOEHHO aBTOMO-
GUJIBHOTO THMA, AJS NepecTPOMKH BbICOKOYACTOTHBIX KOHTY-
poB npHMeHsieTcsl 6J10K NMepeMeHHbIX HHAYKTHBHOCTeH. O6bIy-
HO H3MeHEHHe HHAYKTHBHOCTH KaTylleK TaKoro 6J/i0Ka
MPOU3BOJUTCA NyTeM MEepeiBHKEHHSl ajJbCH(epoBbLIX HJH
(GeppHTOBLIX CepAEYHHKOB (I103TOMY TaKoH 6/10K 4acTo Ha3bl-
BawoT (peppoBapuoMerpoM). ConpsixkeHHe KOHTYPOB B TAKOM
NpHEeMHHKe OCYIIeCTBJISIETCS He C MOMOLIbIO CONpPSIralollnx
KOH/IEHCATOpOB, a ¢ MOMOLIBIO CONPSATaloOIUX KaTylleK HH-
aykruBHoctd. Ha puc. 26 npexacraBiena BbICOKOYAcTOTHAsI
YacThb CXeMbl [PHEMHHKa C NePEeCTPOHKOH KOHTYPOB C IHO-
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moninio heppoaproMerpa. Tak Kak 0GbIYHO MOJTYUUThH GOJb-
L1o€e nepekphiTHE M0 HHAYKTHBHOCTH He yjlaeTcsl, BXOJHbie
KOHTYpbl HE€ HMMEIOT 3JeMeHTOB YKJAJKH Hauaja M KOHIA
M10,14HaNa30H0B. JTO 06CTOATENBCTBO OOYCJHOBJIHUBAET HEKO-
10pLIe TPYAHOCTH B CONPSIXKEHUH BXOAHBIX H TFeTePOJHHHLIX
KOHTYpoB. HacrTpoiika npueMHHKOB MOJ0GHOTO THUNa Ge3 mo-
MCIIH H3MepUTeJbHbIX NPUOOPOB BecbMa 3aTpPYyAHUTENbHA,
a MpH HaAJUYUHU NMOCJAEeNHHUX OCYUIECTBJSETCS CJAEAYIOLUM 06-

G
T, me02 750

Puc. 26. Cxema npeo6pa3oBaTe/NbHOrO Kackajga ¢ HacTPOMKOH KOH-
TYPOB HM3MEHEHHeM WHAYKTHBHOCTEH.

pasoM. ['eHepaTop cTaHZapTHBIX CHFHAJOB Yepe3 3KBHBa-
JICHT aHTeHHbl NOJACOeJHHSAIOT K BXOAYy npHeMHHKa. K 0Oase
nepBoro TpaHaucropa Iy MOAKIIOYAIOT MHJIJIHBOJILTMETD, U C
nmoMolbio Koujencaropa Cg Ha CPEAHEBONHOBOM H KOH[EH-
catopa C3 Ha NIMHHOBOJIHOBOM AHMamna3oHaxX YacTOTkl BXOJ-
HOTO KOHTYpa yKJaaJblBAalOTCH B 3aJaHHble rpaHUllbl. 3aTeM
10 1KaJie CHrHaJ-TeHepaTopa yCTaHaBJAHBAIOT YacTOTy TOY-
HOTO COMPSAXEHHUs [JHana3oHa CPefHHX BOJH H MO MaKCHMYy-
My MOK4a3aHHH MHJJIUBOJILTMETPA HaACTPauBaOT BXOLHOH
KOHTYp Ha 3aJaHHYIO YacToTy. 3aTeM, yMeHbLIHB BbIXOJHOE
llalipsiXkKeHHe CHTHaJI-reHepaTopa Bo H30eXKaHue neperpysku
npHeMIIMKa, NOACTPaHBalOT KaTyuKy Ls KOHTypa rertepoau-
Ha [0 MoJiyueHHs MaKCHUMaJIbHOrO CHUTHAJa Ha BbIXOJe NpH-
eMHHKa. B Takoil ke mnocsienoBaTeNbHOCTH NEepecTpPauBaioOT
BXOAHOH KOHTYp Ha4 4acTOTy fs U COMPSIFAIOT C HAM KOHTYD
reTepofiMHa Ha 3TOH YyacToTe ¢ MOMOLIbIO KaTywkHu Ly Ecan
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B KOHTPOJIbHON TOUKE [c; TOYHOTrO COMPSXKEHHS He MOJy4YHT-
csl, cJIeAyeT HECKOJNbKO H3MEHHTh eMKOCTb KoHaeHcaTopa Ce
H TOBTOPUTb OMEPaLHIO COMPSKEHHUS CHOBA.

Ha piuHHOBOJIHOBOM AuMana3oHe HA 4acToTe f, compsike-
HHe OCYylLecTB/IseTCs H3MeHeHHeM HHAYKTHBHOCTH KaTYyLIKH
Ls, a na uacrore f3 — KaTywKkoit Le. [Ipu npaBusbHO conps-
JKEHHOM JlHanas3oHe CPeAHHX BOJIH Ha JJIHHHOBOJIHOBOM JHa-
nasoHe MOCJe YKJIa4KH KOHTypa reTepoJiHHa C [IOMOLIbIO Ka-
tymek Ls u Lg moAcTpofiKH Ha yacToTe [, Kak MPAaBHJIO,
He TpebyerTcs.

[Tocsie okoHUaHHUST HACTPOHKH NPHEMHHUKA ¥ MOJAKJ/JIIOUYEHHS
aHTEHHbl HEOGXOAMMO NPH MpHeMe KaKOoH-MM00 paaHOCTaH-
LUK B J1I060H TOYKe AManasoHa MOACTPOUTb MO MaKCHMaJb-
HOW TpOMKOCTH npueMa KonaeHcaTtop C,. JKenartesibHO, 4TO-
6bl CUTHAJ OT PaJHOCTAHIHHA He Obl]l CJAHIIKOM BeJHK, B MPO-
THBHOM cjyuae feiictBue cicreMbl APY 3aTpynHser TouHyio
NOACTPOAKY NPHEMHHKA Ha CJaYX.

OCHOBHBIE XAPARTEPUCTHKH NPHEMHHEKOB
H HX U3MEPEHME

ITocne Toro Kak MpUeMHHK HaJlaXKeH, eCTeCTBEHHO, MOsB-
JisieTcsl JKesMaHHe OLeHHTb KauyecTBO ero pabGoThl MPHMEHH-
TEJbHO K aHAJOTHUHBIM 3aBOACKHM MPHEMHHKaM.

Onenka kayectBa paboTbl MpHEMHHKa NPOHU3BOAHTCS MO
3/J1eKTPHYECKHM XapaKTepUCTHKAM, MpeaycMorpeHHbM [o-
cyaapcTBeHHbIM oOuiecoro3HbiM crangaprom. 'OCT npeny-
cMaTpHBaeT Takxe JeJjeHue Beinyckaemblx B CoBeTckoM
Coro3e npueMHukoB Ha Kaaccel. B T'OCT BxomsT MHorue
napameTpbl NPHEMHHKOB, H3MepeHHe KOTOPBIX He M0 CHJaM
panHoJIIOOUTeNSIM H3-3a OTCYTCTBHSl CMellHaJbHOH H3MepH-
TeJqbHON anmapatypbl. I[losToMy oOcTaHOBHMcSI TOJMbKO Ha
Hauboslee BaXKHbIX NapaMeTpax, 4eTKoe MpeJcTaBJeHHe O
KOTOPBIX HeOGXONAMMO HMeTb KaXX[IOMy paiHOJIOGHTEIO.

YyBCTBHTENBHOCTb — CINOCOGHOCTh INPHHHUMAaTb cjabble
cCHrHaJsbl. Pa3inyaior 4yBCTBHTEJNBHOCTD 10 HANPSAKEHUIO Ha
BXOJie NMpHEMHHUKa (CHTHAaJ OT BHeIUHel aHTeHHBI), U3Mepsie-
MYIO B MHKpPOBOJIbTaX, H UyBCTBHTEJNBHOCTb MO MOJI0, H3Me-
psieMylo B MHKPOBOJIbTaX Ha MeTp. 3aMeTHM, YTO HalpAxKeH-
HOCTb [10JIS1 YHCJIEHHO PaBHA HANpPSXKEHHIO CHrHaJ/a, HaBOJH-
MOro B aHTeHHe ¢ aedcTBywoLLelt BoicoToll 1 m. eiicTBylolas
BbICOTA aHTEHHBl — YCJOBHOE NOHSTHE H OOBIYHO COCTABJSAET
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0,7—0,8 oT ee reomerpuueckux pasaMmepoB. Besnnunma Ha-
npsKeHus (3.[1.C.) B MHKPOBO/bTAaX Ha BXOLe NMPHEMHHKA,
pa6oraolilero ¢ BHelIHell aHTeHHOH, O6yaeT paBHA MpOH3Be-
JeHHIO NeACTBYIOLIEH BbLICOTHI aHTEHHbl HAa HAaMpsiKeHHOCTb
noss. BennuuHa HampsiXkKeHHs HAa BXOJLHOM KOHType NpHeM-
HHKa, paboTtalolilero ¢ ¢eppuTOBOH aHTEHHOH, paBHa MpPOH3-
BeJ€HHIO JeHCTBYIOLLEeH# BbICOTH (DeppHTOBOH aHTEHHB Ha
HaNps’)KeHHOCTb MOJIS U AOOPOTHOCTb KaTYLIKH aHTEHHOTO
KOHTypa. JleficTByiol1as BbicoTa (peppHUTOBOI aHTEHHbI OUeHb
MaJja: AJIsl aHTeHHbl, pa3MellleHHOH B Kopryce KapMaHHOro
NpHEMHHKA, OHa o6blyHo coctaBaser 0,01—0,02 » nasa nua-
nasona cpenuux BoJH u 0,006—0,01 » aas guanasoHa LJHH-
HBIX BOJIH.

CyanTb 0 BO3MOXKHOCTH NMpHEMa TeX WJM HHbIX palaHo-
CTaHUUA MOXHO MO CJeAYIOUIUM OPHEHTHPOBOYHBLIM JaHHbBIM,
Ouenb Xopowo (FpOMKO) MOTyT ObiTb CJBILIHBI MECTHblE
CTAHLIMH, KOTODble CO3Jal0T HampsikeHHoCTb mosast 5000—
10 000 mkxe/m. Xopowo cabIIKMbIE AaJibHHe CTAHIHMH CO3]a-
10T HanpsikenHocts moas ot 500 no 1500 mkxs/m, craHuuu
cpelHed CABILIMMOCTH Pa3BHBAIOT HAMPSKEHHOCTb [0/ M10-
psaaka 100 mxs/m.

H3amepenne yyBCTBHTENBHOCTH MPHEMHHKA, PACCUHTAHHO-
ro 1Jisi paGoThl ¢ BHelUHeH aHTEHHOH, NPOM3BOJAUTCA MO CXe-
Me, NpUBeNeHHON Ha pHc. 27. Hanpsi:keHre BBICOKOYACTOTHO-
ro MOAYJMPOBAHHOTO CHTHA/Ma MOJABOAUTCS K BXOLY MpHEM-
HHKa OT JeJNHTeNbHOH TOJIOBKH CHrHaJ-reHepaTopa uepes
9KBHBAJIEHT aHTeHHbl (KoHIeHcaTop C;). CHUruan Ha BbIXOZE
NpHeMHHKa H3MepsieTcsl BOJbTMETPOM MePEeMEeHHOTO TOKa.
BBuay Toro uto ypoBeHb peueBbIX M My3blKaJbHBLIX NMepeaay
(HanpsixKeHHe Ha BbIXOJle MPHEMHHKA) 3aMeTHO H3MeHsieTcs
B TaKT C BOCIIPOM3BOAMMOH Mepejadyeill OT MHHHMaJAbHOrO B
nayse 10 MaKCHMaJbHOTO B MOMEHTax I'DOMKOH peuH HiH
MY3bIKH, a MOAYJISILUS B CHTHAJI-T@HepaToOpax, Kak MnpaBuJo,
OCYLIEeCTBJIETCS OJHOH 3BYKOBOH 4acTOTOH C MOCTOSIHHBIM
YpOBHEM, H3MepeHHe YYBCTBHTENBHOCTH HOCHT YCJOBHBIH Xa-
pakrep. [1y6uny Moayasiliy B CHTHAJ-TeHepaTOpe yCTaHas-
JuBaloT paBHo# 30% NpH yacToTe MOAYJHMpYIOLIEr0 CHrHa-
sa 400 uan 1000 ey. B sToM cayuae HanpsiKeHHe HH3KOM
YacToThl Ha BbIXOAE AETEKTOPHOro Kackaja NpHEMHHKa 6y-
IeT MpHMepHO B 3 pa3a MeHbllle MaKCHMaJbHO BO3MOMKHOTO
npH HanGoJbliued ponycTUMo# ray6uHe Moayasuuu 1009%.
Ci/lenoBaTenbHO, BbIXOHAs MOUIHOCTL MPHEMHHKA, MPOMop-
UHOHA/IbHAA KBaJpaTy HaNpsiXKeHHs, yMeHbluTcs B 10 pas.
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Uro66l M3MEpPHTb UYBCTBHTEJbHOCTb NPHEMHHKA Ha KaKoii-
JH60 YyacToTe, HEOGXOAHMO YCTAHOBUTbL 3HAYEHHe 3TOH 4acCTo-
Thl Ha LKaJle CHrHaJ-reHepaTopa. 3aTeM pyukoi «YcTaHoB-
Ka Hecyllei» yCTaHOBHTb YpOBEHb HecylleH YacTOThl MpH
BBIKJIIOYEHHOH MOAYJISIHK 10 LIKaJe npubopa «YpoBeHb He-
cyuieit» (06b14HO 1 6). BKIIOYMTH BHYTPEHHIOW MOAYJAIHIO
U no wKagne npubopa «lay6uHa MOAYJALMH» YCTaHOBHTH
ray6uny monyasuun 30%. ITpueMHMK HacTpauBalOT Ha 3a-
JaHHYI0 YacTOTy MO HaHOOJblied TPOMKOCTH HJIM MaKCH-

rec - H3amepumerns
. lpuemrur bb1zoda

@oo“ @
O OO

IZ

Puc. 27. Cxema H3MepeHHMs UYBCTBHTENbHOCTH W H36HPATeNbHOCTH MNpH-
€MHHKOB,

MaJibHOMY OTKJIOHEHHIO CTpesaKH Npubopa, MOAKJIIOUEHHOTO
K BBIXOAY [PHEMHHKA MapaJ/ljielbHO 3BYKOBOH KaTyllKe
rpOMKOroBopuTessi. Pery/sitop rpoMKOCTH NPHEMHHKA J0J-
JKeH CTOSITb B MOJIOXKEHHH Haub6oJgblieli rpoMkocTd. Ecau
pagHoIOGUTE/I0 HEH3BECTHA NpPHMepHas YyBCTBHTEJIbHOCTL
HCMBITHIBAEMOTO NPUEMHHKA, TO HANpPS’KeHHe Ha BBIXOJe CHT-
HaJi-reHepaTopa MNpH MepBOHAYAJIbHOH YCTAHOBKE YacTOThI
Jo/KHO GbiTh B mpepenax 1 000—>5 000 uks.

Curnan ot I'CC nosiKed GbITb TAKOH BEJHYHHBI, IPH KO-
Topo#l npubop Ha BbIXOJE NPHEMHUKA NOKa3blBaeT Hamnpsixe-
Hue Ha 10—159% MeHblie MaKCHMaJibHO JOMYCTHMOro. DTO
OyneT COOTBETCTBOBATb MOJHOH BBIXOAHOH MOLIHOCTH MpH-
eMHHKa. 3aTeM py4YKOH NJaBHOrO aTTeHI0aTopa A0OGHBAIOTCSA
TaKOr0 MOJIOXKEHHS, MPH KOTOPOM Ha BbIXOJE NMPHEMHHKa Ha-
npsi’KeHHe yMeHblllaeTcs B 3 pa3a, 4 OTCUUTLIBAIOT BEJIHYHHY
BBIXOJHOrO HampsiKeHUsi curHaJ-reHepartopa. [lonyueHHas
BeJUYHHA OYy/JeT COOTBETCTBOBATb MAKCHMaJbHOH YyBCTBH-
TEJBHOCTH NPHEMHHKA B MHKpOBoJbTax. MlHorna mpu 60ib-
LIOM CHTHAJIe Ha BXOJ€e MPHEMHHKA OCYLIeCTBUTh TOYHYIO Ha-
CTPOHKY Ha 4aCTOTy CHrHaJja He yjaercd, I[03TOMY Ipi
yMeHbIIIEHHH CHTHAaJ/a Ha BXOJe cje/lyeT NepHOLHYEeCKH MOA-
CTpauBaTh NPHEMHHK.
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A1 BHICOROKAUECTBEHHOTrO BOCIPOM3BEIEHHS 3BYKa ypo-
BeHb COOCTBEHHbIX IIYMOB MPHEMHHKA JOJ/IXKEeH OblThb 3HAYHU-
TeNbHO HHXe NMpuHHMaeMbix curHanoB (mo 'OCT He meHee
yeM B 10 pa3). Uro6bl onpeaesuTs ypoBeHb LIyMa Ha BbIXO-
Je NMpHeMHUKA, MPH H3MEPEHHH YYBCTBHUTEJIbHOCTH CJeayeT
BBIKJIIOYHTb MOAVJSIHIO CHTCHAJ-TeHepaTopa W H3MEepHTb
Hanpsi’keHde Ha BbIXOJe NMPHEMHHKA; OHO AOJIKHO ObITb HE
MeHee yeM B 10 pa3 MeHblle MaKCHMaJ/JbHOI'O BBIXOAHOTO Ha-
npsxenus. Eciu oTHowenue curaan/uym He mesee 10, cie-
JlyeT yMeHbIUUTb HaNpsAXKeHHe IIYMOB Ha BbIXOJe NPHEMHHKA
BpallleHHeM pyYKH peryastopa rpoMmkoctd. Ilpu 3Tom,
eCTeCTBEeHHO, YMEHBUINTCS YYBCTBUTENbHOCTb NPHEMHHKA, H
HalpsXKeHHe Ha BbIXOJE CHTHaJ/-TeHepaTopa MNpHUIAeTcs He-
CKOJIbKO YBEJMUYUTb (MOAYJSILHA JOJIXKHA OblTh BKJIOYeHal),
HOBOE HaNpsiKeHHe Ha BbIXOJ€ CUTHaJ-reHepatopa GyaeT co-
OTBETCTBOBATb 3HAYEHHI0O HOMHHAJbHOH YyBCTBHUTENbHOCTH
npUeMHHKA.

HMHorna Heo6XonMMO U3MEpPUTb YYBCTBHTEJNBHOCTb BXOAa
TOTO HJIH MHOTO KackKala yCHJIEHHS BbICOKOH MJIUM MPOMEXY-
TOYHOH yacToThl. B 3THX ciyuasx npHCOeAHHATb CHrHaJ-Te-
HepaTop K BXOAY OTAe/]bHbIX KaCKaJOB MDHEMHHKA HAlO ye-
pe3 pasjenuTeJbHbIH KOHJeHCAaTOp, YyToObl He HapyulaThb
peXXHUMOB TPAH3UCTOPOB MO MOCTOSSHHOMY TOKY. Bemnuuna
€MKOCTH 3TOTO KOHJeHcaTopa IOJI)KHa ObITb TaKoiH, 4TOOb
€MKOCTHOe CONMPOTHBJIEHHE KOHIEHCATOopa NnepeMeHHOMY TO-
Ky BBICOKOH YacTOTbl, MOJABOAUMOH OT CHTHaJ-reHepaTopa,
6bl/I0 3HAUUTEJbHO MEHbllle BXOJHOTO COMpOTHBJeHUS Ga3o-
BOH LleMH, K KOTOPOH MOJABOAHMTCA 5TO HaNpsiXKEHHe.

[1pu M3MepeHHH YYBCTBHTE/JbHOCTH NPHEMHHKA B 11€JIOM
11e06X0AHMMO CBSi3bIBaThb CHIHAJ-re€HepaTop ¢ MNPHEMHHKOM
TaKUM 06pa3oM, 4ToObl H306eXaTb PacCTPOHKH H IIYHTHPOBa-
Hus1 BXoaHoro Koutypa. O6bluHO Takoe MOACOEJHHEHHE OCy-
LeCTBASETCS OJHMM H3 CJelyloIlHX crnoco6oB. Ecau npu-
e€MHHK paccyHTaH AJd paboThl C BHEIIHEH aHTeHHOH NJHHOH
B HECKOJIbKO METpPOB, TO [0CJA€J0BAaTeIbHO C BbIXOAOM CHT-
HaJl-TeHepaTopa BK/AIOYAIOT 3KBUBAJEHT aHTEHHbI, COCTOSLIEL
U3 €MKOCTH, HHIYKTHBHOCTH M AaKTHBHOTO CONPOTHBJIEHHS.
Paauno/sio6uTe/IIM He BCErga ynaeTcsl BbIMOJIHUTb MOAOOHbBIH
5KBHUBaJIEHT aHTEHHbI, 1 OObIYHO BMECTO HEro BKJIOYAIOT KOH-
gencatop emkoctblo 75—150 n¢. Ecnn npueMHHK paccuu-
TaH 1451 paGoThl cO LITbIpeBOH aHTEHHOH, TO B KayecTse €e
3KBHMBaJIeHTa [OCJel0BaTeJbHO C BBIXOAOM CHTHaJ/-reHepa-
TOpa BKJIOYAIOT KOHAeHcaTop eMKOCTblo 10—15 ng. Ilpn
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HaJIMYMM B NPUEMHHKe BCTPOEHHOH (epPPHUTOBON aHTEHHBI K
BBIXOJY CHTHAJ-Te€HepaTopa MOJAKII0YalT BUTOK NPOBOJIOKH,
KOTOpDHI CO3/aeT 3JeKTpPOMarHuTHoe mnoje (cM. ctp. 50).

U36upaTeabHOCTb — CMOCOGHOCTb NMPHEMHHKA BbIJEIUTD
HEO6XOAMMbIH CHTHAJ W3 MHOXKecTBa curianos. [Ipu nmoxoi
1¥36MpaTeSbHOCTH NPHEMHHUK JaXe C BbICOKOH UYBCTBHTE/b-
HOCTBIO OKa’XKercs HEMPHUrOAHBIM, TaK Kak OH OyldeT NPHUHH-
MaTb CHTHaJbl Cpa3y HECKOJNbKHX pafHOCTaHLHMH, pacroJo-
JKeHHbIX 6/1M3Ko mo yacroTe. [losoca yacToT, 3aHMMaeMbIX
pajavoBeLlaTe]bHbBIM NepeflaTiHKoM, OOBbIYHO COCTaBJSET
oKoJ10 9 key. Ilo MeXAyHapOAHBIM COTJIAlIEHHSIM YacTOTh
pajauoBelllaTeNbHBIX CTaHUMHA pacnosaraioorcs yepesd 10 xey.
CaenoBare/sbHO, HauboJiee OJHU3KHMH M ONACHbIMH C TOYKH
3peHHs nMoMex SIBASIOTCA pajHOCTaHUUH, paboTamliue B CO-
cellHEM KaHaJje, T. €. OTCTOsIlMe Mo yactoTe Ha =10 xey.
ITpu ocsabiennn mewalowux curianos B 10 pas momexa ot
coceqHell paAHOCTAHLUMH MPOCAYLIMBaeTCs elle AOCTaTOUHO
xopouwo; npu ocnabaeHdd B 100 pas oHa mpaKTHYecKH He
Mewlaer npuemy. Tak Kak HanpsXKeHHOCTb MOJSI paJAHOCTaH-
1 HH, paboTtalouleil B coceHeM KaHaJe, MOXeT ObITb 60Jblile
HaMpsi>KeHHOCTH MOJIsi NPHHUMaeMOH paJMOCTaHIHH, TO XKe-
JaTeNbHO HMeTb ocsaalbJ/ieHHe CHFHAJO0B MellaloLUX paiHo-
CTaHIHH BO3MOXKHO GOJIBLIUM.

HabuparenbHOCT MPHEMHHKA 3aBHCHT OT KOJIMYECTBa
HaCTPaHBAIOIIUXCA DPE30HAHCHBIX KOHTYypoB. UeM Goabliie
KOHTYpOB B NpHEMHHKe, TeM Bblllle €ro H36HpaTeabHOCTb.
B npueMHHKax MpSAAMOro YyCHJIEHHSI MOJNYYHTb YAOBJETBODH-
TeJbHYI0 H36HpPATeNbHOCTb NMPH COBPEMEHHOM KOJHYECTBe
nepefaloUUX CTaHUHWHA, KaK NpaBHJIO, He ynaeTcsl. 3aMeTuM,
4TO yBeJHYEHHE KOJHYecTBa lepecTpauBaeMbIX MO 4acToTe
KOHTYPOB NMPHUBOAHUT K 3HAYUTENbHOMY yBeJHUEHHIO rabapu-
TOB NMpHEMHHKA H HEPAaBHOMEPHOCTH YCHJIEHHS M0 11anasony
yacToT. [To cxeme npsMoro ycusieHus MOXXHO H3rOTaBJAHBATh
NPHEMHHKH, MpeJHa3HaYeHHble TOJbKO AJSl MpHeMa MecT-
HbIX MOIUHBIX PaJAHOCTAHIUH, CUTHAJbl KOTOPbIX 3HAYHTE/Ib-
HO MPEBLILIAIOT YPOBHH CHTHATOB NOMEX.

[IpueMHHKMU cynmepreTepOAUHHOrO THNA B 3HAYHTE/bHOH
CTeneHH CBOOOAHBI OT FEAOCTAaTKOB MPHEMHHKOB MPSIMOro
YCHJIEHHS, TaK KaK B HUX BCe IDHHHMaeMble CHTHaJbl npeos-
pasyloTcs B OfIHY M Ty JKe MOCTOSHHYIO 1POMEXXYTOYHYIO Ya-
cToTy. KOHTYpHl MpOMeKyTOYHOH YacTOThI MPHEMHHKa HMe-
10T (PUKCHPOBAHHYIO HACTPOAKY H BCJEACTBHE 3TOrO MOTYT
ObLITb XOpPOLIO 3KPAaHUPOBaHbl OT IIOCTOPOHHHX CHCHAJIOB;
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KpPOMe TOTO, OHH HMEIOT MaJiblie ra6apHuThl, u60 B HHX OTCYT-
CTBYIOT KOHAEHcCaTopbl nepeMeHHoH eMmKoctd. [locsiennee
006CTOATENbCTBO NO3BONSET AaXKe B MaJoraGapuTHBIX MpHeM-
HHKaxX NMPUMEHHUTb CPAaBHHTEJIbHO 60J/bLIOE KOJHYECTBO KOH-
TYpOB H TeM CaMbIM MOJIYYHTb XODOLIYIO H36GUPaTEeNbHOCTD.
[Nogasasitontee GOMBLIIMHCTBO COBPEMEHHBIX MPHEMHHKOB
BbIMOJIHSIETCS 110 CYyNepreTepoJHHHBIM CXeMaM.

Ouenky H36MpaTeJIbHOCTH MPHEMHHKA MPOU3BOAAT MO
TOH XKe cXeMe, YTO 1 U3MepeHHe YyBCTBUTeNbHOCTH (pHuc. 27).
Hau6osee mnpocto 3T0 nesaercss CjaeAyOLMM 06pasoM:
OMpeJeNuB YyBCTBHTENBHOCTb IPHEMHHKA H 3aMETHB YPOBEHb
BbIXOJHOT'O HaMpsiKeHHsl, NepecTpauBaloT CHIHaJ-FeHepaTop
Ha 10 Key BBIlIE WK HHXKE MO YaCTOTE H YBENMYHBAIOT €ro
BBIXOJHOE HaMpsiKeHHe 0 MOJYYeHHsl TOro XKe caMoro 3Ha-
YeHHsl HaNPS’KeHHs Ha BbIXOJe MPHEMHHKA, UTO H MPH U3Me-
PeHHH YYBCTBUTENBHOCTH. [IpH 3TOM MOIYJSLHSA YacTOTHI
curHaJjJ-reHepaTopa JO/I)KHa HMeTh TO XKe 3HaueHHe, YTo U
npH H3MepeHHH yyBcTBHTeabHOCTH (30% ). OTHolleHue Ha-
NPSI’KeHHs] Ha BbIXOJE CHT'HAJ-reHepaTopa MpH MepecTpoiike
ero Ha 10 xey K Hanpsi>KeHHWIO Ha €ro BbIXOJE Ha OCHOBHOM
yacToTe H OyneT XapaKkTepH30BaTb H3OHPATENbHOCTb MPHEM-
HHKa. 3aTeM CHTHaJ-reHepaTop mepectpauBaiot na 10 xey B
ApYTyI0 CTOPOHY H MPOHM3BOAAT aHAJOTHYHOE H3MepeHHe
(monaB/jieHHe MOMeX Ha YacTOTaX BBILE H HHXKe YacTOThl Ha-
CTPOHKH NMPHEMHHKA MOXeT GbiTb HEOJHHAKOBbIM) .

B TeXHHYeCKHX XapaKTepHCTHKaX NMPHEMHHKOB BeJHYHHA
u36upaTesbHOCTH OObIYHO Bbipaxcaercsi B Aeuubenax. Cpas-
HATb H30HPATEJIbHOCTb CBOErO NMPHEMHHKA C IPOMbILIJIEHHBIM
panuo/ioOUTeIH MOTYT, PacCYMUTaBR BeJHYMHY Oc/a1ab/eHHs
npu paccrpoiike Ha 10 key:

d:?Olgg—p,

rie d — ocnabnende Memaloulel cTaHUuH, 06;
U. — Hanpsixenue Ha BXOJe NPHEMHHKA Ha YacTOTe npu-
HHUMAaeMbIX CUTHAJIOB, MK8;
UIJ — Hamnpsi)KeHHe Ha BXOJe NMPHEMHHKA NPH pPaccTpoi-
Ke cHrHaJ-reHeparopa Ha =10 key, mxs.

B npuemMHHKax CynepreTepoaMHHOrO THMA BO3MOMHBI MO-
MeXHu OT panuocmuuuﬁ, PacnoJIO2KEeHHbIX OT l'lpl/lHHMaeMOI'/'l
4aCTOThl Ha yJBOEHHOe 3HayeHHe I[POMEXYTOYHOH YacTOThI
(Tak HasbiBaeMble MIOMEXH M0 3ePKaJbHOMY KaHaJy), a Tak-
e OT paAHOCTaHUHH, paboTalolllux Ha YacCTOTaxX, PaBHBIX
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fIpOMeXYTOuHON qacroTe. OcnalneHne NPAEMHAKOM STHUR
NOMeX Ha3blBaeTcsi H30MPaTeNbHOCTbIO N0 3€PKaJbHOMY Ka-
Haly ¥ H30HpPATeNbHOCTbIO MO MNPOMEXYTOUHOH wYacToTe.

H3mepenue 3THX BHIOB H306UPaTeJbHOCTH MPOH3BOLHTCS
TaK Xe, Kak H3MepeHHe H30MpPaTe,1bHOCTH 10 COCEAHEMY Ka-
HaJsly, HO CHTHaJ-TeHepaTop B 3THX CJayuyasix HaCTpauWBaetcs
Ha 4acToThl: }¢ +2 ;.4 — NpH HU3MCPEHHU H36UPATETBHOCTH
Mo 3€PKaJbHOMY KaHalny H fn.q— 11pu M3MepeHuu H3bupa-
1000 TeJbHOCTH MO MPOMEXY-

Ullc | %-466nog - TouHOH wuacrorte (f. —
500 4acToTa CHrHana; fn.,—
300 NpOMeXyTouHasi YacTo-
200 © Ta). H3-3a morpemHo-
100 CTH TPaAyHPOBKH LIKa-

\ Jbl  CHTHaJ-reHepaTopa
gg \ 0ObIYHO He yjJaercs cpa-
20 3y HaCTpOWTbCA Ha yKa-

\ 3aHHble yactoTel. llo

10 lIKaJje CHrHaJ-reHepa-
5 \ | TOpa  OPHEHTHPOBOYHO
3 \ l yCTaHaBJAHBAIOT 3ajaH-
2 HYIO 4acTOTY, 3HaUHTeNb-
Ho (B 100—1000 pas)

-30 =20 ~10 0 10 20 30 YBEJHUHBAIOT BLIXOAHOE
HampsiXkeHHe H, NepeMme-
11asi HaCTPOHKY CHUrHAJ-
reHepartopa, AoOuBaw7-
csl MaKCHMaJbHOrO Ha-
NpsKEeHHs] Ha BbIXOAe NpHEMHHKAa 3aTeM  PeryJupoBkoH
ypoBHusi curHasnia 'CC nanpsikeHue Ha BbIXOAe NPHEMHHKE
yCTaHaBJAHBAIOT TaKUM, KakMM OHO Obl1O NpPH H3MEHEHHH
yyBCTBUTe/bHOCTH. OTHOUIEHHE BBIXOJHOrO HanpsiKeHus re-
HepaTopa Ha yactoTax f. +2f,, ¥ f,., K HanpsKCHUIO Ha
uacToTe f, AaeT BeJHYMHY H30HPATENbHOCTH NPHEMHHKA Ha
3THX 4acTOTaXx.

KpoMme ykasaHHBIX MPOCTBIX CMOCOOOB OMpeNe/eHHsT H3-
6upaTeabHOCTH, AJs 6oJee MOJHON OLEHKH ero H3bupareb-
HbIX CBOHCTB MOXHO CHATb KPHBYIO H306HpaTeNbHOCTH MpH-
eMHHKa (puc. 28). B atoM cayuae curHaji-reHepatop nocre-
lieHHO MepecTpanBaloT B 06e CTOPOHBI OT OCHOBHOH YacTOTHI,
yBeqIMUHBasl Hanpsi>KeHHe Ha ero BbiXOJAe N0 MoJydeHHs Of-
HOTO H TOro XKe HanpsXkeHHs Ha BhIXoAe npueMHuka. [ua-
na3oH NepecTPOfiKM CUrHaJA-reHepaTopa (npuMepHo 20—

Puc. 28. Kpusas wusbupaTesbHOCTH
NIpUEMHHKA.
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30 xey) pasbuBatoT uepes 2—b5 Key B B KaXXJIOH M3 3THX TO-
YeK ONpelensiioT HamnpsiKeHle Ha BbIXOJe CHTHaJ/I-TeHepaTo-
pa. OTHOLIeHHe BBIXOIHBIX HANpPsSIKEHUII CUTHAJ/-TeHepaTopa
B KaXKAOfl W3 3THX TOYEK K HAaNps’KEHHIO Ha Pe30HAHCHOH
yacTote f. OTKAanbiBaiorT Ha rpacduke. ITosyueHHbIE TOUYKH
COEMHAIOT MaBHOH KPUBOH, KOTOpas M SBJASAETCH KPHUBOH
H3bupaTelbHOCTH npueMHHKa. OTHOILIEHHe HaNPsKeHHH Ha
rpaduke OOBIYHO OTKJafbIBAIOT B JOrapuMHYECKOM Mac-
mtabe, Tak Kak JuHeHHbIl MacliTa6 3aHsaa Obl MHOTO MecTa,
0COOEHHO NpH 3HAYHTEJbHBIX OCJHadJeHHsAX (B NpUeMHHKax
¢ Xopouleil U36HPaATENbHOCTBIO).

B npuemMHHMKax cynepretepoAMHHOrO THNMa H36upaTesb-
HOCTb N0 COCEJHEMY U MO 3epKa/JbHOMY KaHaJjaM H3MepsioT
Ha BbICLIeH 4acToTe AuWana3ona. Ma6upaTesbHOCTb MO npo-
MEXYTOUHOH yacToTe H3MepSIOT Ha YacToTaxXx J[uanasoHa,
HauboJiee GJIM3KHX K NMPOMEXYTOuHOH. /s mpHeMHHKOB ¢
NpOMeXyTOUHOH yacToToil 465 Key TakuMH yactoTraMu GyayT
KOHelLl CpeHeBOJHOBOrO JAuMamadona (520 Key) u HauaJo
JJIHHHOBOJIHOBOTO Auanasona (43¢ xey).

BoixonmHas MOIHOCTD MPHEMHMKA — MOIUIHOCTb CHTHAJOB
3BYKOBOH YacCTOTBl, KOTOpasi NMOJBOJAHTCS K T'POMKOIOBOpHU-
TeJI0 NMpHeMHHKA. BBIXOAHYIO MOIIHOCTb YCJAOBHO pasjens-
I0OT Ha MaKCHMaJIbHYI0O BBIXOJHYIO MOIIHOCTb — MOILIHOCTbD,
60JIbllle KOTOPOH B [JaHHOM IMpHEMHHKE TMONYYHTh HeJb3f;
HOMHHAJIbHYIO BBIXOJHYIO MOIIHOCTb — MOLUHOCTb, NpPH KO-
TOPOH CHTHaJbl HU3KOH YACTOThl UMEIOT AOMYyCTHMble C TOU-
KM 3peHHsl KauecTBa BOCHPOU3BEJEHHs MCKaXKeHHUs, U HOD-
MaJbHYI0O MOUIHOCTb — MOILHOCTb, cooTBeTcTBylOWY0 0,1 OT
HOMHHaJ/bHOII BBIXOZHOH MowHocTH. OmnpejeneHuemM <«HOP-
MaJlbHasl BBIXOAHAsl MOIIHOCTb» IOJIb3YIOTCSl MPH U3MEPEHHH
YyBCTBHTEJNbHOCTH MPHEMHUKA.

B Masora6apuTHbelx NMpHeMHHKAaxXx BBIXOAHAs MOILLHOCTb
06bIuHO cocTaBJsieT noau BatT. [1o3TOMy ee ynoGHee Bblpa-
’KaTb TBICSYHBIMH JOJNSIMH BaTTa — MUJAJHBaTTamu (06
ornpeJeseHHH BbIXOJHOH MOILHOCTH CM. CTp. 34).

YacroTHbie McKaxkenus. KauecTBo 3ByKOBOCNpOH3BENe-
HUSI MPUEMHHKA 3aBUCHT OT CTENeHH HCKaXKeHHH NMpUHUMae-
MBIX CHTHAJIOB. DTH UCKaXKeHUs NMOABJSIOTCS, BO-NEPBHIX, OT
TOTO, UTO PE30HAHCHbIE KOHTYpbl NPUEMHHKA OCIabJAAI0T He
TOJIbKO CHTHAJIbl MeLIAIUX CTAHUHUHA, HO U YaCTb MOJIE3HBIX
curHaJoB. Bo-BTOpbIX, H3-32 HMEIOUIHXCS B YCHIHTENbHOH
YacTH NpPHEMHHKa pa3feNuTe/bHbIX KOHIEHCATOPOB IJIOXN
YCHJIHUBAIOTCS CaMble HU3KHe KoJeOaHHsI 3BYKOBBIX YacCTOT.
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MckaxeHnns, BbI3BaHHble TAKOji HEPAaBHOMEDHOCTLIO B YCHs
JIEHHH, Ha3bIBAIOTCS 4aCTOTHbIMH. O CTENEHH 4aCTOTHBIX HC+
Ka)XXeHU#l B NpUEMHHKE MOXKHO CYIHTb MO ero YyacTOTHOH Xa-
pPaKTEpUCTHKE, NMPHYEM YaCTOTHAsI XapaKTEPUCTHKA, CHATAdA
CO BXOJa MpHeMHHKa, Ha3biBaeTCsi CKBQ3HOH YaCTOTHOM Xa-
PAKTEpUCTHKOH, HJIU KPHBOH BEPHOCTH.

Cxema, no3BosAOlLas CHATH YACTOTHYIO XapPaKTePUCTHKY
YCHJIHTENs] HU3KOH 4acTOTHl, NpuBefeHa Ha puc. 29. Hanps-
JXKeHHe c BbIX0Ja 3BYKOBOro reHepaTopa mojaeTcss Ha BXOJ

leneparmop
8byraboi yacmome
Usmepumens
@ boizoda
) o, S
Y
0O O o lcunumens

Puc. 29. Cxema /11 u3MepeHHsS YaCTOTHbIX XapaKTePHUCTHK.

YCHJINTENs] HH3KOH YacTOThl NDHEMHHKA, a HalpsXKeHHe Ha
BHIXOJle MPHEMHHKA M3MepsieTCsl BOJbTMETPOM MepPeMeHHOro
TOKa. YCTaHOBHB Ha llIKaJe FeHepaTtopa 3BYKOBOH 4acCTOThI
cpenHioi0 uactory aguanasona (800—1000 ey), peryaupos-
KO#l CTyMeHYaToro M IJIABHOTO AaTTEHIATOPCB (JenuTeseit
BBIXOJHOrO HaMpsiKeHHsi) NOOHBAIOTCS Ha BBIXOMAE YCHJHTE-
Jisl HanpsKeHUs, COOTBETCTBVIOILEr0 HOPMaJbHOH BBIXOXHOM
moiuHocTd. Ilocse 3Toro reHeparop HacTpauBalOT Ha HHXK-
HIOI0 BOCHpPOM3BOJMMYIO 3BYKOBYyI0 uacToTy (50—300 ey) u
peryJupoBKOH BBIXOJHOrO HaINpsiXKeHUs reHepaTopa a06u-
BalOTCs MpeXHHX MOKa3aHui npubopa Ha BHIXOJE YCHJIHUTeE-
as, OTHolIeHHe BBIXOJHOTO HANpsikKeHHs TreHepaTopa Ha
cpenHeit yacrore (Hanpumep, 1000 ey) kK HanpsKeHHio Ha
yacrore u3Mepenus (50—300 2y) oTknazbiBaioT Ha rpadu-
Ke. Pa36uB 3ByKkoBoOfi Hana3od Ha psiL TOYEK U MPOU3BeNs
aHaJOTHYHbIe H3MEPEeHHs, CTPOAT YACTOTHYIO XapaKTepPUCTH-
Ky, COeIHHAS MJ1aBHOA KPUBOJ NOJydYeHHbie TOUKH (pHuc. 30).

B pagnoso6UTENbCKHX YCJAOBUSIX CHHMATb YaCTOTHBIE
XapaKTePHCTHKH HMEEeT CMBbIC] TOJIbKO JiJIsT BBICOKOKAYeCT-
BEHHBIX TPaH3UCTOPHBIX NMPHEMHHUKOB M YCHJHUTEJIEH, pac-
CYUUTAHHBIX [/ paGOThl C XOPOLUIMMH I'DOMKOTOBOPHUTE/ISIMU
¥ NIpPH 3HAYUTEJbHbIX O06beMax KODPIYCOB, TaK Kak OObeEM H
KOHCTPYKIHSI KOpIyCa B 3HAUHTEJNbHOH CTelleHH BJIHAIOT Ha
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KauecTBO 3BYKOBOCIPOM3BeleHHs. B MasnoraGapuTHHX U
KapMaHHBIX NPHEMHHKAX KauecTBO BOCIPOH3BeleHHs MOAGH-
paeTcs COOTBETCTBYIOLIMMH U3MEHEHHSMH OTHeJNbHBIX J1eTa-
Jieit cxembl (pe3HCTOpbl, KOHAEHCATOPbI) MpPH HaJaXUBaHHHU
N0 3BYYaHHUIO Nepejay.

Heauneiinbie uckaxenns. Kpome uacToTHBIX HcKaxe-
HUH, Ha Ka4yecTBO 3ByyaHus INPHEMHHKA BJHSIOT TaK Hasbl-
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Puc. 30. YacroTHas XapaKTepHUCTHKA MpHEM-
HHKA.

BaeMble He/NUHEHHble HCKa)KeHHs. IDTOT BHJA HCKaKeHH#H
(o6b1uHO nposABJsieTcs B BUAe Apebe3xKaHusi B TPOMKOTOBO-
pHuTeJie) BbI3bIBAeTCS MOSIBJEHHEM B BOCMPOM3BOAMMBIX CHT-
HaJlaX HOBBIX YaCTOT, OTCYTCTBYIOLIUX B NepenaBaeMoil Npo-
rpaMme. DT 4acCTOTbl MOABJSAIOTCA KaK FapMOHHYECKHE CO-
CTaBJsOLHEe BOCNIPOU3BOAUMBIX YacTOT, (opMa KOTOPbIX
HCKaxaeTcss B pe3ysabTaTe HapyleHHs pexuMma paboThl.

O npuYyvHax HeJMHEeHHbIX HCKaXKeHHH MOXKHO CYyAUTb MO
aMIUIMTYHOH XapaKTEPHCTHKe NpHEMHHKA. AMIVIHTYAHAs
XapaKTepUCTHKA CHMMaeTCsl Mo cxeMe puc. 29 s HU3KOYa-
CTOTHOH 4YacCTu IpHEMHHKA.

HanoMHuM, YTO aMIJIMTYIHOH XapaKTePUCTUKOH Ha3bI-
Baercss 3aBHCHUMOCTb BBbIXOJHOrO HampsXKeHHs OT Hampske-
HUA Ha BXoje. B naeanbHOM ciyyae H3MeHeHHe 3TUX HaMps-
eHUH JOJXKHO ObITb MPAMO NMPOMOPLHOHAIBHO APYT APYTY.
OjHako MPaKTHYECKH, HAauMHAsi ¢ KaKOH-TO BeJNHYHHBI, Bbl-
XOZIHOe HampsiKeHHe (BbIXOJHAs MOLLHOCTb) BCe MeHee H
MeHee MPOMOPLHOHANBHO CJlelyeT 32 M3MEHEHHEM BXOJHOro
HaOpsXKeHHs, U ¢ HEKOTOPOro 3HaueHHsi BXOJHOro Hampsxe-
HHSI BBHIXOJHOe HamNpsiKeHHe MepecTaeT yBeJIMYMBATbCS, Ha-
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CTyTaeT OTPaHHYEHHe, 2 MHOrAa flaXke H MajleHHe BbIXOJHOTO
Hanpsxkenusi. Ec/lv Ha BXOZL yCHJIHTENS, HMEIOIEro HeJHHei-
HYIO aMIUIHTYAHYIO XapaKTEDHCTHKY, MOJATh HanpsiKeHue
CHHYCOM/1a/1bHOH (hOpMbI, TO Ha BbIXOJle OHO Oy/ler uckaxe-
HO. }I3BeCTHO, YTO MOJyuMBIIASiCS CJOXKHAs YOpMA KPHBOH
MOXeT ObITb COCTaBJeHa W3 HECKOJNbKHX MpPOCTEHLINX, KpaT-
HBIX YaCTOTe M Pa3/IMYHbIX MO aMILIMTYAe, CHHYCOHAA/bHBIX

Puc. 31. Pasnoxenue
KpuBoOit / Ha rapMOHH-
yecKHe COCTaBJIsIOLIKe.

Kosie6anuil. Tak, Hanpumep, caoxuas kpusas I (puc. 31) co-
CTOHT M3 CHHYCOU[bl 2, HMeIOlIeH 4acTOTy, PaBHYIO YacTOTE
CJI0KHOTO KosneGaHus, U KPpUBOH 3 ¢ uacToToil, BaBoe GOb-
Llefi, yeM OCHOBHasl (TaK Ha3blBaeMasi 2-s rapMOHHKA).

O KONHYECTBEHHOM COCTaBe BHOBb MOSIBUBIIHXCSI 4acCTOT
B HCXOJHOM CHTHajle MOXHO CyAHTb N0 KO3(h(HUIHEHTY He-
JIMHeHHbIX HCKaXKeHUH, KOTOPBIH H3MepsieTcsa chelualbHbIMH
npubopaMu M MpeJcTaB/sieT coG0oii OTHOUIEHHE KOPHS KBajl-
pPaTHOro M3 CyMMBbl KBaApPaTOB HampsKeHWH BCceX FapMOHH-
YEeCKUX COCTABJSAIOUINX K HaNpSXKeHUI0O OCHOBHOH 4acCTOTHI.
B panunomo6urenbckoil npakTHKe n3MepeHue KosbduieHTa
HeJIHHeHHbIX MCKaXKeHUH OObIYHO NpPOM3BOAST OPHEHTHPO-
BOYHO 110 (hopMe BLIXOJHOrO HalpsiXKeHHs] Ha 3KpaHe OCLHJI-

Jorpaa HJIHM MPOCTO MO €CTECTBEHHOCTH 3BYYaHHsi MPHUEM-=
HHKa,



LleHa 14 kon.
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