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be30KepMHYECKHe 3BYKOCHHMa-
MaTeJyd UIHPOKO HCNOJb3YIOTCH
B NPOMbILLJIEHHBIX H JIOOHTE/b-
CKHX 3BYKOBOCNpPOH3BOASLLHX yC-
TpoHcTBax. OAHHM H3 OCHOBHBLIX YCJIO-
BHIl xopowel paboTel TaKOro 3BYKOCHH-
MaTeJsisi ABJSETCS ONTHMAaJbHOE corJa-
coBaHHe ero cO BxoaoM ycuautens HY.
[Tbe3o31eMeHT Nbe3oKepaMHUECKOro 3BY-
KOCHHMaTens npeacrtasJysier co00il KOH-
AEHCATOP C KEPAMHYECKHM [IH3JeKTPH-
KOM, €f0 3KBHBAJIEHTHas#i €MKOCTb paB-
Ha 500—700 nd, a eMKOCTHOE COMNpO-
THBJeHHe okojao 6 MOM wHa yacroTte
50 I'u 1 20 kOm Ha yactote 16 kl'u.

B snaMnoBbiX H TPaH3HCTOPHBIX NpO-
MBILUIJIEHHBIX YCHJHTEJbHBIX YCTPOHCT-
Bax, pacCuMTaHHbBIX Ha paboTy C mbe-
30KepaMHYECKHMH  3BYKOCHHMAaTeJAMH,
BXOAHOE CONMpPOTHBJEHHE OOBIYHO JEXHT
B npeaenax 1—1,5 MOwm, a Bxonuas
eMkocTb B npepenax 30—50 nd. Ilpu
TAaKHX NapaMmeTpax YCHAHTENb XOPOWIO
Ccorjacyercsi CO 3ByKOCHHMarteJseMm H
B 3a4ayy KOPPEKUHH BXOOHT TOJbKO
KOMIIEHCaAlluA cnajaa YcCiiIeHHA Ha BbiC-
LIKX 3BYKOBBIX YacTOTaX B CTaHaapT-
HOH 4YacTOTHOH XapakTepHCTHKe BOC-
IIPOH3BEJICHHS 3aMHCH C IpammaacTHHOK.

Panuonio6ureny 4acto HCNOJb3YIOT
Iy coBmMecTHOll paboTbhl ¢ mnbe3okepa-
MHYECKHMH 3BYKOCHHMAaTEJAMH YCHJH-
TeJIH ¢ BXOJAHbIMH CONPOTHBJIEHHSIMH NO-
psaaka 50—100 kOM M BXOOHBIMH €MKO-
ctaMH 300—500 nd. YacrtoTHble HCKa-
XKEeHHs1 CHMTHaJsa, BO3HHKAIOUIHE TNpH
3TOM, He MOryT ObiTb CKOPPEKTHPOBaHM
CTaHoapTHBIMH  peryJasTopamu Tembpa
H OJ19 BbIpaBHHBAHHSA 4ACTOTHOW Xapak-
TePHCTHKH BOCNPOH3BENEHHUSI TMPHAETCH
B K4)IOM KOHKPETHOM CJyyae npHMe-

HATb CBOH KOPPEKTHpYIOLUIHe 3BeHbH.
AHasiorvusbie TPYAHOCTH BO3HHKAIOT

Puc. 1

IPH 3aTHCH MY3blKaJbHbIX MPOrpaMM c
rpaMnJacTHHKH Ha MarHMTOQOH, BXOI-
HOe COMpOTHBJEHHEe KOTOPOro OTHOCIH-
TeJIbHO MaJjio, @ €MKOCTb COeIHHHTE/b-
HOFO LIHYpa BEJNKa.

OnHako, Kak IOKasaJjH 3IKCNepHMeH-

THI, AJ151 XOopoulel paboThl Nbe3oKepamH- -

4YEeCKOro 3BYKOCHHMaTtens HeobGs3aTtelib-
HO HMETb YCHJHTEeJb C BBICOKHM BXOZ-
HbIM conpoTHBJeHHeM. Takofl ycHJH-
Teqb Obl1 ony6aukoBadH MO. Tlrauwen-
yykoM B xypHazse «Paguno» Ne 2 3a
1972 ron. XapaxtepHoil 0cOOEHHOCTBIO
vCHaHTenss npu paboTe OT MNbe3okepa-
MHYECKOTO  3BYKOCHHMaTeasd sB.JsieTCAl
HHu3koe, meHee 3 KOM, BXOAHOE cOmNpo-
tuBjaedue., [lpy 3TOM yYacTOTHas Xxapak-
TEPHUCTHKA YCHJIMTEJs] HMEeeT Cnaja OKoO-
Jo 6 1b Ha OoKTaBy BO BceM [1Hana3oHe
pabouux wactor. HeobGxoammocTtb cna-
[la YCHJE€HHsI Bbi3BaHa TeM, YTO Hamnps-
JKeHHe,  co3/laBaeMoe 3BYKOCHHMATe-
JieM, yBEJHUYHBAETCHA ¢ POCTOM YaCTOTHI.
B 3tom HerpyaHo yGedHTbcCs, eC/M pac-
CMOTpPETb 3aMKHYTYIO Henb (pHC. 1), co-
CTOfIIYI0 H3 3KBHBAJEHTHOH CXeMbl
3BYKOCHHMAaTe s H  LIYHTHPYIOLIEro
ABYXMOJIOCHHKA, BKJIIOYEHHOrO Ha BXO-
7€ YNOMSIHYyTOrO Bbille YCHJAWTEJfl. K-
BHBaJIeHTHa# CXeMa 3BYKOCHHMaTeJss
npexncrasnasier cobol nocaenoBaTesibHO
COEHHEHHble  HCTOYHIK HamnpsiKeHHs
E un xounencatop C,. Bo Bcem nmnana-

Kanp. texu. Hayk I MUKHPTHYAH

30He 3BYKOBBIX YaCTOT COMPOTHBJIEHHE
apyxnomocHiika RIR2CI m3meHsieTcs
ot 3,6 kOm no 1 kOm, a conporuBje-
Hue eMkoctH C, ot 6 MOm no 20 xOm.
Tok B 3aMKHYTOH UenH nox aeHCTBHEM
icTounnka E OyneT onpenesiTbCsi eMKO-
cTHBIM conpotHBneHnem C, H npu yse-
JHYeHHH yacToThl curHanaa ot 50 I'm a0
20 k't Bo3pacrer npubansutesbHo B 40
pa3, a HanpsXkKeHHe Ha ABYXMNOJIOCHHKE,
C YYe€TOM YKa3aHHOrO Bbillleé H3MEHeHH$
€ro COMpPOTHBJIEHHS, yBeJHuYHTCA OoJee
yeM B 10 pas.

OCHOBHBIMH HEJOCTATKaMH YNOMSIHY-
TOro Bhille YCHJHTENsT npH paboTe oOT
Mbe303BYKOCHHMATENA  SIBJASIIOTCA: 3HA-
YHTeNbHBII TOK, notpedasiembiil OT IiC-
TOYHHKA TNHTaHUa (okoso 8 MA), 6oJib-
i€ YHCJIO 3JIEKTPOJHTHUECKHX KOHIEH-
CATOPOB, HAJHUYHE HaA BXOjAE YCHJHTEJs
W YHTHPYIOLLIETO JBYXMNOJIOCHHKA, uepes
KOTOPbIH  NPOXOAHT NMPAKTHYECKH BeChb
NoJIe3HbIH TOK, MNOJiyyaeMblH OT MNbe30-
KepaMHUecKoro 3BYKOCHHMATeAs, H,
HaKoHell, OYeHb Manas, HeAOCTAaTOUHAS
NJ1s1 3HAYHTEJbHOrO CHHXXEHHSI HeJHHel-
HbIX HCKa»XeHHil, rnyOHHa oO01el OoTpH-
laTesbHoli 0OpaTHOH CBA3H Ha 4acTo-
tax Huxe 100 T'u.

ABTOpOM npeasiaraeTcsi  YCHJAHMTEJNb
(puc. 2), cBOGOAHBIH OT yKa3aHHbIX BbI-
1€ HeAOCTATKOB. YCHJHTENin COAEPKHT
NBa Kackapa. TpaHsucrop 7/ nepBoro
KackKaZja BKJIIOYEH Mo cxeme ¢ oO6umnm
IMHTTEpPOM, a Tpau3uctopel 12 u T3
BTOPOTrOo Kackaja mno cXeMme COCTaBHOIO
TpaHsnctopa. Bce TpH  Tpausucropa
YCHJINTEJIST OXBaueHbl OTPHILATEJIbHOM
o6paTHOH CBfi3bl0, CO31aBaeMOil pesu-
ctopamu R3 u R7. Tlo nepemenHomy TO-
Ky napaJijesibHo pesHcropy R3 nonkaio-
yaetca uenouka R4C3. O6a «kackana
OXBa4yeHbl TAaKkKe€ MeCTHbIMH OOpaTHLIMH
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Puc. 2

CBA3SIMH 33 CYET BKJIIOYEHHS Pe3NCTO-
poB R2 u R7 B uenu 3MHTTEpPOB TpaH-
auctopoB T1 n T2T3. TlpuMeHeHHBIH
THN oOuweH oO6paTHOH CBA3H yMeHblllaeT
KO3¢pPHUHEHT YCHACHHs 1O TOKY H
BXOLHOE  COMPOTHBJEHHE, YBeaHUHBA-
€T BbIXOJHOE COMNpPOTHBJIEHHE, a Ko3(-
(PHUHEHT YCHJICEHHSl 1O HaNpsAXEeHHIO OC-
TaBJAeT NpaKTHYECKH HeH3MeHHbIM. Ha
yactrorax Huxe 30 Tu BxoaHoe conpo-
THBJIEHHe AKTHBHOE, €ro MAakKCHMaJbHOe
3HaueHne okoao 5 kOm. C poctom ua-
CTOTHl BXO/JHO€ CONPOTHBJIEHHE YMeHb-
IIAETCA H3-32 BJHAHHS €MKOCTH KOH-
neHcatopa C3 u B nHana3oHe 4acToT OT
200 Tu no 10 xl'u nmeer yucro emko-
CTHOH xapakrtep. BxoaHas emkocTb
ycuaurteas Cpx oxoso 0,25 MK®P, eMKo-
CTHO® COMpPOTHBJEHHE €ero Ha 4acToTe
10 kI'u — 63 Om. Ilpu aanbHelwem
yBeJHUEHHH  YACTOTbl BXOZHOE COMpO-
THBJIEHHE CHOBA CTAHOBMTCH AKTHBHBIM
(BansiHMe pesuctopa R4) W npubanmxa-
e1cs1 K 40 Om.

Takum ob6pa3oMm, mbe303BYKOCHHMA-
Te/Ib OKa3biBAETCH HATPYyKEHHbIM BO BCeM
paboueM AHana3oHe 4acTOT Ha HHU3KOE,
€MKOCTHOE BXOJHOe CONPOTHBJIEHHE YCH-
JHTEJIA, TOK B ero BXOAHOH uenu Oyaer
onpenensiTbCA 3KBUBAJEHTHOH e€MKOCTbIO
3sykocHnMatens C,x700 n®P KL Cyx=
=0,25 MK®, M HanpsAXeHlle Ha eMKOCT-
HOM BXOJe YCHJHTensi He Oyner 3aBH.
ceTh OT yacToThl. [lockoabKy npumeHeH-
Hotii THn obweil OOC He n3meHser Ko-
spPHUHEHTA YCHJIEHHS N0 HAanpsIKeHHIO,
TO HanpsKeHHe Ha BbIXOJE YCHIHTENS
Takxe He OyjaeTr 3aBHCETb OT YacTOTHi
M cocTaBHT |—2 B B 3aBHCHMOCTH OT
THNa 3ByKOCHMMaTensd. BwixonHoe co-
npoTusieHne ycuaurens 4,3 kOm Bnoa-
He [OCTATOYHO, YTOOBI €MKOCTb CO€AH-
HHTEJbHOIC 3KPaHMPOBAHHOrO MpOBOAA
500 n® He oKasbiBasa Ha Hero 3amer-
HOTO BJIMAHHUS Ja)e HAa 4acTOTaX OKO0.J0
20 kTu.

MruumaabHas raybuna obumein OOC
B YCHJHTEJIe HMEeT MeCTO Ha 4acToTax
nuxke 30 Tu. Ilpn ysBeawuenun yactoThl
ray6una obwent OOC HemHoro Bo3pa-
craer (B 1,3—1,5 pasa), a 3arem ocra-
€1Csl NMPaKTHYeCKH MOCTOMIHHOM, TaK Kak
yacTh TOKa o0paTHOM CBA3H 3aMbiKaeTcs
yepe3 3KBHBAJIEHTHYIO eMKOCTb 3BYKOCHII-
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matens. Ha uacrore 20 kl'u ray6una
ob6umeli OOC He3HAyHTEJbHO YMEHbLIHT-
ci 3a cuet pesucropa R4, a xo3dduuu-
eHT YCH/JEeHHS COOTBETCTBEHHO BO3pacTer.
YBesuuenue Kos3pPHUIEHTA YCHUJCHHA
MCNOJb3yeTCA /11 BbIPaBHHBAHUA yac-
TOTHOH XapaKTePUCTIKH BOCNpPOH3Beje-
HH8 Ha vacrotax Bbimie 8 kl'u, Tak Kak
Ha 3Tux uvactorax JDJ1C 3BykocHuMare-
Al YMEHbILAETCH.

ABTOpOM mnpoBepssach 4aCTOTHAs Xa-
PDAaKTEPUCTHKA BOCMPOU3BEJEHHS Tpex
pa3ndunblx  3BykKocHMMmateneii T 3KY-
631P npu cosmectHO#l paboTe ¢ onn-
CbiBaeMbIM YCHJHUTENEM. B xauectBe
TECT-TIaCTHHKH  MCNOJb30BaJach TpaM-
niractudka OCT 5289—68, U3M 339-
0101-2. Bulad noayuenbl caenpymouiie ua-
CTOTHble XapaKTEPHCTHKH BOCMPOH3Be-
aenus: Ha uyacrore 20 kl'u cHuXeHue
ycHsaeHuss ( NO  OTHOLUGHHIO K 4acTo-
te 1 k') cocraBuno 6—12 ab, npu no-
HHAKEeHHH uvactoTrhl Ao 12,5 kl'u curuan
yBeJHuYHBaJCs, Ha uactrotax ot 12,5 kT
A0 1 kl'u nepaBHOMEpPHOCTb XapaKTEpH-
c1ukH 6bina okoJo 2 nb; Ha yacrorax
Huxe 1 kT'u go 31,0 Tu umen wmecro
noabeM ycuaenus okosno 6 nb (opu
NaBJCHHH WIJbBl Ha TJAcTHHKY  OKOJO
3 r), a Ha yacrore 20 Tu — cuuxeHHe
yenaeuusi Ha 6—10 ab. Kak senocrartok
OMHCAHHOrO BbiLE YCHJAMTeNs1, caenyer
OTMETHTb OTHOCHTE/JbHO Manaylo rjayO6u.
Hy obueit OOC no nocTosiHHOMY TOKY,
uyto Tpebyer noabopa pe3sdcropa R7
AJR TOJNY4eHHS 33aZaHHOTO pexuma pa-
G6orbl TpaHaucropa I13. HeobxoaumocTth
noabopa pesucropa R7 cBsizaHa co 3Ha-
YyWTeNbHBIM pa3bpocoM KovpPHlIHEHTA

YCHJEHHS TPaH3HCTOPOB no ToKy Ber,
ocoGenno Tpauaucropa T/.
Tak xKak Ha Bxolde YCHJWTENs HeT

IUYHTHPYIOUIEro  JBYXMOJIOCHHKA 1l
BeCb TOK KOPOTKOTO 3aMblKaHH$l OT 3BY-
KOCHHMATEeNs TOCTyNaer Ha BXOX YCH-
JUTENS, OTHOLUEHHEe CHTHaJ/ulyM  yBe-
anunpaercd. [lo 3Toit npHuMHe B YCH-
JUTeNe MOXKHO HCMOJb30BaTb TPaH3H-
CTOPbl  MPAKTHYECKH .1OOGLIX  THIOB.
Baxuo TosbKO, 4TOOBl TPAH3UCTOP nep-
BOTO Kackajga HMesa A0CTATOYHO BBICO-
KHil KO3(p(]HUHEHT YyCHJIeHHA NO TOKY
NMPH OTHOCHTENbHO HeOOJbIIOM  TOKe
Koanektopa. [loatomy  Hcrionb3oBaTh
tTpansucropol 1416, I'T308 1 ananoruu-
Hbhle HexenaTteabHo.  PexkoMenayertcs
MPpUMEHATD nmobbie cniaBHble TpaH-
auctopbl, Hanpumep MII41A, MI142b u
KpemHueBbie TpaH3uctopnt KT315b n
ap. Tlpn Hcnosb30BaHWH TPaH3UCTOPOB
KT315b caeayer u3amenuTb Ha 06paTHYIO
MOJAPHOCTb HAMPSXEHHUA HCTOYHHKA TH-
tTanng u xouaencatropos C2, C4, a npu
HCNoJAb30BaHUM TpaH3uctopo MIT41A
I Jp. YMEHbIUHTb CONPOTHBJEHHE pe3u-
cropa R7 no 510 Om Tak, uyTo6bl Hanps-
KEHHe Ha KOJJEKTOope Tpauducrtopa 13
6biio paBHO 5—6,5 B.

Hetaan B ycuautene Hcnodsbsy-
1o1csi pesucropt MJIT-0,125 MJIT-0,25,
konaeHcatop C! — MDBM, C2, C4 —
K50-6, C3 — KCO-2 uan aHa;JOTHYHbIH.
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Pacnoaoxeune petrajneil Ha naarte, H3-

rotaBiHBaeMoii M3 reTHHaKca, MNoKasa-
o Ha puc. 3. [lnara moxer ObiTb H3-
roTOBJeHa € HCMOJb30BaHHeM .1H6O0 ne-
YAaTHOrO MOHTa)a, Jubéo ¢ 3anpeccos-
KOH B OTBEPCTHA <«NHCTOHOB», ¢ TMoO-
MOULbIO KOTOPHIX KpensiTcd JeTaljii M
COe/IHHHTE/IbHBIE TIPOBOAA.

Hactponxka. Tlocne cGopkH ycH-
JATENb TOAKJAIOYAIOT K HCTOYHHKY [H-
TaHHS KOPPEKTHPYIOUErO H OKOHEYHOro
ycunurteneil. Ecan 3to no kKakuMm-an6o
coobpaKeHHsiM HeyaoOHO, MOXHO H3-
FOTOBUTbL OT[EJbHbIA HCTOYHHK NHTAHHA
Ha TOK 4—5 MA, an6o nHUT4aTb YCHJIH-
TeJb OT TpeXx TMOoCaef0BaTeNbHO COelH-
HeHHbIX Gartapei 3336J1. B mnocieaHem
cayuae pesuctop R8 cjienyer 3aMKHYTb
Hakopotko. [loTpebGisieMbii AByMs YyCH-
JUTENAMH TOK B CTepeOBapHaHTe He
npepuiier 4 MA, MO3TOMYy OT OIHOrO
KoMriieKTa Oatapeil yCHAHTeNb MOXKET
pa6oTaTh BecbMa [JIHTEJbHOE BpeMs H
KO3} dHUHEHT nepefauyd TPAaH3HCTOPOB
NPAKTHYECKH He Oyler 3aBHCETb OT H3-
MEREHUs HX peXHMOB paboThl B MNpoO-
uecce pa3psaaxkd OGartapeu. [lpu HanaxKH-’
BaHUH YCHJHTEJs Npexae BCero npose-
PAIOT COOTBETCTBHE peXIMOB palboThl
TPAH3HCTOPOB JAHHBIM, TPHBEIEHHLIM
Ha CXeMe H TNpH Heo6X0AHMOCTH noalH-
palotr peauctop R7. 3arteM npoBepaioT
paboTy YyCHJAHTENS, NOAK/IOUHB  €ro
BXOJL K 3BYKOBOMY reHepaTopy  uepes
KoHaeHcaTop eMkocTtbio 680 nd. ¥Ycra-
HOBHB HanpsXeHHe BbiXOaa 3BYKOBOrO
resepatopa 0,7—1 B, usmensior uacro-
Ty reHepaTopa H N0 MNOJAKJIOYEHHBIM K
BbIXOJAY JAMIOBOMY BOJbTMETPY H OC-
unaaorpagy yb6exkaaloTcs B TOM, UTO
KO3(pPHIIMeHT nepejauH ycHaHTeas 6H-
30K K 1,8—25 (B 3aBHCHMOCTH OT HC-
MOJb30BAHHBIX B HEM TPaH3UCTOpPOB),
¢dopma cHrHana CHHYCOHJAanbHasf, d Ha-
NPSAXKEHHEe HAa BbIXOAE YCHJAHTENS OKO0JO
2 B He H3MeHseTcs Ha uyacToTax  oOT
200 Tu no 10 xI'u. Ha wacrorax Huxe
H Bbllllé YKa3aHHBIX AOJXKHO HMETb Me-
CTO COOTBETCTBEHHO CHH)KEHHEe H NOIb-
eM ycuaeHHs. BMecTo 3ByKoBOro reme-
paropa MOXHO HCNOJb30BaTb H3MEpH-
TeAbHYI0 nAacTHHKY. B 3tom cayuae
BXOA YCHAMTEJA TOAKAIOYAETCH MNPAMO
K BBIXO/ly 3BYKOCHHMATENf.
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