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PALHONPUEM

KOPOTKOBOJIHOBbIA MPHEMHHK

M. ®upcos

[IpueMHuK paccuuTad Ha MpHEM pajHOBellaTe/bHbIX
CcTaHUMil B NATH PACTAHYTHIX KOPOTKOBOJHOBBIX AUaNa3o-
pax: 14,9—16,0 Mlu; 11,6—12,5 MIu; 9,4—10,1 MI;
7,0—7,5 MI'y; 5,9—6,4 MI'n. Ilpuem BegeTcss Ha TesiecKo-
MHYECKYI0 WIH BHEIUHIOIO aHTEHHY.

UyBCTBUTEJIbHOCTh NpPHEMHMKA (OpH OTHOLIGHHH CHI-
nan/uym 20 1B) 50—100 mxB. Ma6upartenbHoctb no cocen-
Hemy KaHany (mpu pacctpoiike * 10 k['u) He xyxe 24 nb.
M36upaTtenbHOCTh MO 3epKajbHOMY — He Xyxe 12 aB. As-
TOMAaTH4YEeCKasi PeryJMpoBKa yCH/AeHHs obecrneuuBaeT u3Me-
HeHHe HANpsIKEHHs Ha BbIXOJe NPUEMHHKA He Gosee ueMm
Ha 6 1B npu usMeHeHwn HanmpsiKeHHs Ha Bxode Ha 40 nb.
Beixoguas moiusocts ycuaurens HY npuemnunka 150 mBr.
Pa6oTaer oH Ha roJioBky npsimoro uanyuesusi 0,1 T'J1-8.

[Turaerca npuemuuk ot Garapen «Kpowa-Bl» uau ak-
kyMmyagropHoit 6atapen 71-0,1, nanpsixkennem 9 B. Tok, no-
Tpebnsiemblii B pexume MoauaHus, He Gonee 12 mA. Ilpm-

©H3naTenbc1‘ao JOCAA® CCCP, 1977 r.
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eMHHK cOoxpaHseT paboTocrnocoOHOCTb NMpH paspsge Oara-
peu no 3,5 B.

Pasmep mnpuemuuka 162 X 84 X 35 mm, macca Ox0JIO
400 r.

IpunnunuanbHas cxeMa KOPOTKOBOJIHOBOTO NpPHUEMHHUKA
npuBesrieHa Ha puc. 1. Od cob6paH Ha NBYX TPaH3UCTOPHBIX
c6opKax U NsATH TpaH3ucrtopax. Ha Bcex nuamasoHax BXon-
Hble ¥ TeTepOJUHHble KOHTYPHl HACTPAUBAIOTCSH CIBOEHHLIM
tdeppoBapuomerpom LI, L3. JuanasoHbl Nepek/JTI04a0OTCs
nepekyaiouateneM Bl, nomk/oualium K Karylmkam ¢eppo-
BapuoMeTpa TNoOCTOsiHHble KoHuencatopwl CI, C3, C5, C7,
C9 u C2, C4, C6, C8, C10 BXOAHBIX U TETEPOIMHHLIX KOH-
typoB. IlIThipeBass aHTeHHa NpHCOeqNHeHa HelocpeACTBEHHO
K BXOJHOMY KOHTYpYy. BHeIIHSIT aHTeHHa HMeeT aBTOTpaHC-
¢opmMaTopHyI0 CBsI3b C BXOIZHBIM KOHTYPOM. YCHJIHTENDb
BBICOKOM 4acToThl co6paH Ha TpaH3uctope I/ mo anepuoau-
yeckoil cxeme. CBsisb ycuaurtenss BU ¢ BXOZHBIM KOHTYpOM
TpaHcpopmaropHas. CurHan c¢ kartymku ceg3u L2 mocty-
naet Ha Gasy Ttpanaucropa TJ. KosasexropHas Harpyska
TPAH3UCTOpPA COCTOMT M3 peauctopa R4 u npoccens [pl.
C xoJaextopa tpaHsuctopa I/ ycuJeHHBIH BXOAHOH CHrHaJ
nocrynaer Ha 6asy TpaHauctopa 12, paboTaiomero B cMe-
cutene. Ha sMuTTEp 3TOrO TpaH3HUCTOpPA Yepe3 KATYIIKY CBs-
su L4 nonaercs curaas refepoauHa.

TCereponuu co6pan Ha nByX TpaHaucropax I3, T4 no cxe-
Me MyJabTHBHOpATOpa C SMHUTTEpHOH CBfi3bi0. DBuaromaps
COOTBETCTBYIOIIEMY BBIGOPY 3JIEMEHTOB CXeMbl TreTepOAHH
reHepupyer KoseOaHHs, O/MH3KHE K CHHYCOHMIAJbHBLIM.

lnst ynyumeHusi cTaGUIBHOCTH YCHJIEHHS, CTaOMJIbHOCTH
9acTOTH reTepojuHa U pasBsi3ku oT ycuaurenedd ITH uw HU
3TH KacKajbl MUTAIOTCA CTAaOHJIN3HPOBAHHBIM HalpsKeHHeM
(2,5—2,7 B) or crabuauzatopa HanpsikeHHs, BHIIOJHEHHO-
ro Ha tpansucrope T95.

Yeunurear [IU co6pan Ha tpansucropax IT6—T8 no
-anepuonuueckoit cxeme. Heo6xonumass H36upaTeNbHOCTD
obecrneurBaeTcss ABYMsI Nbe30KepaMHUUeCKHMH (HIbTpaMH
IId] u [1P2. Tlepswiit Kackanp ycuautens ITU cobpan mo
cxeMe C OGUIMM 3MHUTTEpOM Ha TpaH3ucrope 6. Bropofi u
TpeTuii Kackansl co6paHsl Ha TpaHsuctopax I7, T8, koro-
pble CBsI3aHBI MeXAy COGOH TaJbBaHHYECKH H OXBayeHbl
riy6oKo# ‘oTpuLaTeNIbHOH OOpAaTHOM CBfI3bIO HO IOCTOSIH-
HOMY TOKy uepe3 pesuctop R20. Pesuctop RI9 B nemu
sMuTTepa TpaHsuctopa I7 ycTpaHseT H3OBLITOK YCHJeHHS
0 MPOMeXKYTOYHOR yacTore.



Hetekrop co6paH No cXeMe YIBOEHHs HANpPSIKEHUA Ha
auonax /12, J13. Curnan APY cuuMaercs ¢ Harpyskd me-
TeKTopa — pe3ucropa R23 — u uepes nene RI17CI7R15 no-
naercst Ha Oa3y TpaHaucropa T6 nepBoro Kackaia YCHJH-
teas ITY. .

Ycunutens HU BmimosnHen Ha tpansucropax T9—T13,
OXBaueHHBIX OTPHIATe/IbHOH O6pPAaTHOM CBSI3bI0 MO MepeMeH-
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Puc. 2. Monrtaxuasi niata npHeMHHKa

HOMY H TIOCTOSIHHOMY Toky. Hanpaxenue o6paTHOH cB3H
CHMMAeTCsi C BbIXOJAa YCHIHTeN H qeizes pesuctop R29
nojaercst Ha sMUTTep Tpausucropa I'9. I'my6una oGpaTHO#
CBSI3M N0 NEepeMeHHOMY TOKY OINpelessieTcsi COOTHOUIEHHEM
conpotusieHuit pesuctopoB R29 u R30. B ycunutene ume-
eTcsl M TOJIOXKHTeJNbHasi oOpaTHasi CBSI3b, HANpSXKeHHE KO-
TOpO# CHHMaeTcsl ¢ BBIXOAA YCHJHTeNs H 4epe3 pPe3HCTOp



R31 nonaercst na 6aswl Tpansucropos T12, T13. Ot cran-
JapTHOTO YCHJINTe/ISl OH OTJIMYAeTCs HaJHYHeM KacKaja Ha
Tpansucrope T10, BKMOYEHHOM 10 CXeMeé 3MHTTEPHOrO IO-
BTOPHUTEJSI C NOJNOKHTENbHON 06paTHON cBa3blo. Hanpsike-
HHe OOpaTHOH CBfI3M CHUMaeTCsi C 3MHUTTEPA TPAH3HCTOPA
T10 n nonaerca B TOUKy cOelyHeHus: pe3ucTopoB R27 u
R28. D10 nossoanno 3a cuer ysenuuenus 3bQeKTHBHON Ha-
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Puc. 3. KoHeTpykuns ¢eppoBapHOMeTpPOB:

1~ pyuxa HacTPOMKH 1I IIKMB WIKaJbHOrO YCTHOHCTBa, NMOJUCTHPOJ, | wWT.; 2 —
KpoHluTeHH, JaTyHb JIC-59, 1 1uT.; 3 — LIKWB, OpPraHHYecKoe CTEKJO, 3 WIT.; 4 —
OoCb, CTajb, 3 IUT ; 5 — KapKac KaTYIIKH, OPraHHYecKoe CTeKJo, 2 WT.; 6 — dep-
pHuTOBLIA cepaeyHHK 100HH, 2 mT.; 7 — TpocuK BepHbepHOro ycrpofictsa, 1 wrT.;
8 — nosuxJopBHHNIOBas TPyOKa, 1 wT.; 9 — OCb, cTalp, 1 WT.; 10 — OCHOBaH¥ue,
opraHHYecKoe cTeksao, 1 wrT.; /! — nenectok, AaTtyub JIC-59, 4 wr.; 12 — TpocHK
WRAJLHOrO yCTPONACTBAa ¢ yXa3aTejeM HacTpPoHKH, 1 wr.

TPY3KH B KOJJIGKTOpPHORA Ilenu TpaH3ucrtopa T9 mNOBHICHTH
yCHJIEHHe TI0 HH3KOH YacToTe B HECKOJIbKO pas.

Jeranu nmpueMHHKA CMOHTHPOBaHBI Ha NeYaTHOH mJjarte
H3 JIBYCTOPOHHero ()ONbrHPOBAHHOrO CTEKJOTEKCTOJHTA.
Pa3smemenne feralell Ha mjate MOKa3aHO Ha pHC. 2.

Koncrpykunio ¢eppoBapHoMeTpoB NOsICHSIET pHC. 3.
KaTyumku retepoIHHHOrO ¥ BXOLHOT'O KOHTYpPOB § 3akpemnJe-
HBl COOCHO Ha ocHOBaHuM /0 ¢ NMOMOIIBIO YeThlpeX BHHTOB
M2. ®eppuroBble CepAeUHHKH 6 H3rOTOBJEHH H3 pasjio-
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MaHHOTIO MONOJIaM CepJeYHHKAa KOPOTKOBOJIHOBBIX KaTyIUeK
oT npueMHHKOB «Mepunuan», «BO®-12» u 1. n. Peppuro-
Bble CepJCUHHKH IVIOTHO BCTABJIEHBI B NMOJHXJIOPBHHHIOBYIO
Tpy6Ky. Tpocuk 7 BepHbepHOro YCTpOHCTBA 3aKpellieH B
HOJINX/JIOPBHHUJIOBOH TpyOKe C NOMOIIBIO JABYX HNpPOGOK H3
OpPraHHyYecKoro cTekna. Xoi CepleYHHKOB [IOJIKEH COCTaB-
aaTh okosno 12 mm. asi nonyueHuss Heo6XOAMMOro Xoja
yKasaTressl HacTPOHKHM HCMOJb3yeTcsd IIKHB S HAa pPyyKe Ha-
ctpoiiku I. I1pu nuamerpe ocu 9 1,7 MM H IuaMeTpe IIKUBA

—

Puc. 4. Buemnnii BUX pagHONpHEMHHKA

IIKaJbHOrO ycTpoiictea 16 MM aBa 060poTa pydyKH HaCTPOM-
KH COOTBETCTBYIOT XOAY YKasaTeJsi HACTPOHKH 0K0Jo 95 MM.
Xon ykasaTessi HacTpPOHKM OrpaHWYMBaeTCs ABYMs ymopa-
MH Ha NOAIIKAJbHUKE,

]



[TeuatHast nnarta u deppoBapuoMeTpsl Kpenstes K I1-06-
pasHoMy miaccu BuHtamu M2. Ha opHolt 60KoBO# GTOpOHe
[laccH YKpenJsieHHl TeJecKONMuYecKas aHTeHHa W KOHIeH-
carop C25, a Ha Apyroll — mepekJioyaresib JHANA30HOB ¢
Hab6opom KoHzeHcatopoB CI—CI10. Ilaccu pasmeleHo B
Kopnyce mnpueMHHKa (puc. 4). DBokoBble cTeHKH Kopmyca
CK/leeHbl M3 YEPHOTO OPraHUYeCKOTo CTeK/a, 3aJHsis CTCH-
Ka W pelleTKa H3rOTOBJeHH K3 Genoro nosaucruposa. Ha
3ajlHeH KpBHIIIKe UMeeTcs OTceK NJist 6atapeu. Hnsi skpaHu-
POBKHM 3aJHssI CTEHKA OKJieeHa C BHYTpEHHeH CTOPOHBI Mel-
Hofi ¢oubroii. Illkana BrIrpaBUpOBaHa Ha OPraHAYECKOM
cTeKJe.

B nOpuHeMHHKe MOXKHO HCIOJB30BATb  PE3HCTQDH
MJIT-0,125, kongencaropu KJIC, KT, KO, KM-5, KM-6,
sjieKTposiuTHYecKHe KoHAeHcatophl K-53. Tlepemennmiii pe-
aucrop CII3-4BM.

Bmecro Tpansucropubix c6opok K2HT173 moxHo mpu-
MEHHTb JpyTHe YeThIpeXTPaH3HCTOPHble CGOPKH, HO CJeny-
€T y4yecTb, UTO MX IOKOJIeBKa MOXKeT GBITb HHOH, H 3TO MO-
TpebyeT H3MeHeHHs NMeYaTHOH IJIaThl.

Bmecro Tpansucropos MIT16B moxHo npumenuts MII39,
MI140, MII41, MII42 u 1. n. Bmectro MII35 — MII37,
MII38. Nuon 1220 MoXKHO 3aMeHHTb JIIOGHIM KPEeMHHEBBHIM
auonoM, crabuautponamu JI810, 811, Bx/IOUEHHBIMH B
npsiMOM HamnpaBJjieHuH, u crabucropom KC107.

Teneckonuyéckasi aHTEHHA H3TOTOBJIEHA M3 YKOPOYEHHOM
AHTEHHBI OT NpUeMHUKa «BI®P-12».

HamoTounrle naHHble KaTyllek npuBedeHnl B Taba. l.
HOnuna namortku xartymek LI, L3 22 mm. Karymky L2
HaMaTBHIBAIOT MeXJy BHTKaMH KaTymwku LI, a katymky
L4 — mexny Butkamu Katywikd L3. Hdpoccear Zpl namo-
TaH BHaBaJa. BeiBogbl katymku L/ w L3 npunasinel K Je-
necrkam /1 deppoBapuomertpa.

Tabauya 1
033*‘;',{‘:,5;' ne Yueno euTKOB Mposoa CeppieunuK
L1 2242 I3J1 0,5 100HH
@ =28MuM,/ =6Mm
L2 2,5 M3J1110 0,2 100HH
L3 24 I3J1 0,5 D =28mm, [ =6Mum
L4 4 13/1110 0,2
Apl 30 1132B-1 0,09 Pesucrop
M/IT = 0.25




HanaxuBanue NpHeMHHKA CBOAHUTCS K YCTAHOBKE pe-
XKHMMOB TPaH3HCTOPOB MO MOCTOSTHHOMY TOKYy H COMNpsiXkKe-
HHIO BXOJHBIX M TeTePOJAMHHBIX KOHTYpOB. Pexumbl TpaH-
3MCTOPOB yKas3aHbl B Talu. 2.

Ta6auya 2
Honpse- O6o3HaueHHe TIO CXeMme
HHE Ha Tl
B | Tt|T2|T8| 14| 75| 16| T7 | T8 | T9 | THO | T | Ts2
U, 0,55{ 0,55 2,1| 2,1{ 83| 0 |0,13[0,75) 4,6/ 7,9 45| 45
Us 12| 1,2} 15| 1,5| 8,1]0,65/0,75 1,4| 5,1| 7,7| 4,6/ 4,35
U, | 25| 15|26|26|26|65|14]68]77|465 90| 0

Hacrpoiika ycuaurenas HY cBoautcsi K ycraHOBKe pe-
3MCTOPOM R22 Ha BBIXOJle YCHJIMTENSI HaNpsiXKeHHsS, PaBHOrO
MOJIOBHHE HaNpSXKEHHsI MUTAHUA. PexXuMBl OCTaJbHBIX TPAH-
3MCTOPOB YCTaHAaBJHMBAIOTC aBTOMaTH4eckH. Bropo# u Tpe-
THi Kackajnbl ycuiutens [1TU HasnaxuBaHusi He TpeOyIOT.

Hanpsxenue Ha Bxose crabuju3aTopa ycTaHaBJHMBaer-
csi mofOOpoM CONpOTHBJEHHA pesuctopa RI4 B mpenenax
2,6—2,7 B. BasoBas menp TpaHaucropa I'6 muraercs cra-
OGHIM3MPOBAHHBIM TOKOM 4Yepe3 pesucrop RI12, mostomy
3TOT Kackaj] HacTpauBaeTcs NOC/e HAcTPOHKH crabuiusa-
TOpa HanpsiKeHHs.

B onucbiBaeMOM nNpHeMHHKe H3-3a MaJblX PasMepoB
Kopnyca He NPHUMEHSIOTCS NMOJCTPOEYHBble KOHIEHCATOPHI, a
CONMpsi?KeHHe BXONHBIX U TFeTEPOAUHHBIX KOHTYPOB IPOH3BO-
AHTCA C NOMOLUIBIO ABYX IpaiyHpPOBAHHBIX KOHAEHCATOPOB
nepeMmeHHoit eMkoctH. ComnpsieHue NPOU3BOAAT B cepedH-
He KaXJ0oro AMamasoHa, a 3aTeM BMeCTO KOHIEHCAaTOPOB
nepeMeHHOH €MKOCTH MOJNauBalOT NMOCTOSHHBbIE KOHJEHCa-
topul. Heo6xonumast eMKocTb MOXKeT OBITb MOJYYeHA MyTeM
fJapaJJ/esbHOrO HJH HOC/IeJOBATeNbHOIO COEAUHEHHS! KOH-
JeHcaTtopoB. Ilpu Mcnosnb3oBaHMM Kophyca GOJbLIOrO pas-
Mepa yAoGHee NPHMEHUTb MOACTPOEUHble KOHJEHCATOPBIL.
D70 NO3BOJHT OBICTPEE M TOYHEE BBHINOJHHTH CONpPSIKEHHE
KOHTYpOB. ‘

8



KB KOHBEPTEPHI

B. Kokaues

B G6GoibmHHCTBE BBIMYCKaeMBIX MPOMEIIIJIEHHOCTBIO H
paspaGoTaHHBIX pagHoJOOHTENIMH KapMaHHBIX H IepeHoc-
HBEIX CyNepreTepONMHHBIX pPaJHONPHEMHHUKOB OTCYTCTBYIOT
KODOTKOBOJIHOBBIE [HAamna30HBl, YTO CHJIbHO OTrPaHHYHUBAET
BO3MOXHOCTH paJHONPHEMHHUKOB, HCKJIOuasi NpHeM GoJb-
[IOTO0 YHCJa OTeYeCTBEHHBIX M 3apyOeKHBIX pajHOBella-
TeJbHBIX CTaHUUH. Mporue paguonOGHTeN H, Xejas T0-
GUTbCA NpHeMa B Auana3oHe KOPOTKHX BOJIH, NepelesbIBa-
0T ONMH H3 UMEIOIIMXCS B NPHEMHHUKe (IJHHHOBOJHOBBIH
HJIH CPEeIHEBOJIHOBHIH) JHama30HOB Ha KOPOTKOBOJIHOBHIM.
Takas MopmepHH3aLUsl CONpSiKeHa C ONpeleJeHHBIMH TPYX-
HOCTSIMH, TOCKOJIbKY BJjeueT 3a c000f NHeperesKy OTHelb-
IBIX KackazoB ycuJaHuteass BU, sameHy TpaH3uCTOpOB Ha
Gosiee BhICOKOUAcTOTHHle H T. A. ['opasmo mnpole K yxe
HMelolleMYcsl CylepreTepoLHHHOMY NPHEMHHKY H3TOTOBHTD
KOPOTKOBOJIHOBYIO TIpHCTaBKY — KOHBepTep, KOTopasi He
TpebyeT HHKAaKHX HM3MEHEHHH B CXeMe M KOHCTPYKLHH ca-
MOro NpHeMHHKa H coxpaHser ofa ero auMana3oHa. B my-
61MKyeMOll HHXKe cTaThe, BHUMAHHUIO JI0GHTeNell mpepna-
raloTcd TPM TAKHX KOHBepTepa: OJHOIMANA30HHBIH, Tpex-
JHana3oHHBIA W NATHAMana3oHHbIA. [Ipw ux coBMecTHOH
pabore c MPHEeMHHKOM HacTpoHKa Ha MPUHHMAaeMyl0 pajxHo-
CTAHIHMIO OCYLIeCTBJAsieTcsl PYYKof HACTPOHKHM caMoro mpH-
emuuka. [Ipn aToM ero mepek/siouartesnb JHANa30HOB JOJKEH
OLITH yCTaHOBJEH B Hosoxenue «CB», a BHIXOA HMPHCTaBKH
COefMHEH ¢ THe3J0M [J5 NOJKJIIOUeHHS BHEIUHeH aHTeHHBI
NpHUeMHHKA.

Onnonnanasonsnift KouBeprep (puc. 1) nossosser mnpu-
HAMAaTh NPOrpaMMbl pajHOBellaTesJbHEIX CTAaHUMA B JAHama-
3oHe 25 M. IlpueM MoOXKeT BeCTHCh KaK Ha IUTHIPEBYIO Te-
J1eCKOTIMYECKYI0 aHTeHHY AJHHOA 0,5—1 M, Tak U Ha Kycox
nposoaa ajuuolt 2—5 M. CBs3p aHTeHHOro koutypa LIC2
¢ TpaHsuctopoM I/ MHIYKTHBHAsdA, @ C aHTEHHOH €MKOCTHAS.
Emkocth KonpeHncaTopa cBsa3u CI ciaenyer momoGpath AJs
TOH aHTeHHBl, ¢ KoTopoi Oyzer paGorath KOHBepTep, B
npengenax ot 20 no 50 nd.

IIpeo6pasoBaTesb 4acTOTH BHINONHEH MO CXeMe C OT-
HeJbHBIM TeTepoJHHOM, G6Jarogapss 4YeMy AOCTHraercs
ycTodunBas ero paboTa BO BCeM NepeKpPLIBAEMOM AHama-
sone. CMecutenn co6paH Ha TpaHaucrope I/, a retepoaun

2 6-3040 9
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Puc. 1. IlpunuunuanbHasi cxeMa OAHOAHANA30HHOrO KOHBEpTepa

Ha TtpaHsucrope I'2. Pexum Ttpansucropa Tl mo mocrosiH-
HOMY TOKy ompefessiercsi pesucropamu RI, R2 n R8 n B
npoiiecce HaJa)XHBaHHS KOHBepTepa YCTaHABJHBaeTcs pe-
3ucTopom RI1.

Pexxum Ttpansucropa T2 omnpelenseTcsi pPe3UCTOPaMH
R4, R5, R6 u ycranaBnuBaercsi pesucropoM R). Ilo mensm
nuTaHHA o6a KacKaja pasBfisaHH pu nomomu (uabTpa
R3CA4.

KoHBepTep MOXeT mUTaTbcsi KaK OT aBTOHOMHO#M Gara-
peu, Hanpumep 71-0,1 wau «Kpouna-Bll», Tak u or Garta-
pen npueMHuKa. IloTpeGasieMBlil TOK He mpeBHmiaeT 2 MA.
Ilpu nuTanuu or aBTOHOMHO! 6aTapeu ee CAedyeT 3aLIYHTH-
poBath KoHAeHcaTopoM C6. Ecau Xe KoHBepTep mpenano-
JaraeTcs NHTaTh OT 6araped NPHEMHHKA, TO B KOHBEpTEp
HeoOXO0IMMO BBeCTH Pe3HCTOp Rp. DTOT pe3UCTOpP COBMECTHO
¢ xoHfeHcatopoM C6 o6pasyer ¢uabTp, NpeNOTBpalLalo-
IMA NapasHTHYIO CBA3b MeXJy NPHEMHHKOM H KOHBepTe-
POM IO LenaM NHTaHHS.

KouBeprep co6pan Ha MOHTaXHO# MJaTe, H3TOTOBJEH-
HOH H3 OJHOCTOPOHHEro (OJbLTHPOBAHHOTO CTEKAOTEKCTOJH-
Ta HJH TeTHHaKca toauwuHofi 1,5—2 mm (puc. 2). OtBep-
CTH AHMaMeTpoM 1,2 MM cayxKaT /s yCTAHOBKH H pacnafku
BHIBOZOB TPaH3HCTOPOB, PE3HCTOPOB M IOCTOSHHEIX KOH-«

10
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AeHcatopoB. IToxcTpoeunsle KOHIEHCATOPH YCTAHABAHBAIOT
B NpsAMOyroJbHble massl pasmepom 1 X 3 mm. [IBa oTBep-
CTHS JHaMeTpoM 8 MM cayxKaT AJs yYCTaHOBKHM IHJIHHIPH-
49eCKHX KapKacoB KOHTYpDHBIX KaTylIeK.

. Pacnonoxenue nerasnefi Ha MOHTaXKHO! MNJaTe rNokasa-
Ho Ha puc. 3. Ha atoM Xe pHCYHKe NpHBeJeH NeYaTHBIA
MOHTaX, KOTOPHI/I HaXOZHTCH CO CTOPOHBI, MPOTHBOHONOXK-
HOIl ycTaHOBJeHHbIM HetansiM. CoenuHeHue, 0603HaueHHOE
Ha pHCYHKe NYHKTHDHOH JIMHHeH, BHIIOJHSIeTCS JIOOBIM
NPOBOJIOM B H3OJSIHH.

KonTypHble KaTymKu HaMOTaHbl Ha CTaHAApTHHIX MO-
JHUCTHPOJIOBEIX KapKacax AHaMeTpoM 8 MM OT /060ro Jam-
NOBOTO NPOMBILIIEHHOTO HPHEMHHKA C NOJCTPOEUHEIM Cep-
JeyHHKOM auamerpoM 2,8 MM u3 ¢eppura mapkn 100 HH
nau 100 BU. Kapkackl co CTOPOHBI NpPSIMOYTOJIbHOM 4acTH
C BIPECCOBAaHHBIMH BBHIBOZAMH OTPe3alOT, YKOPAauHBAIOT [0
NauHbl 20 MM U BKJEHBAIOT B OTBEPCTHS IJIATHl C NOMOILbIO
HOJTHCTHPOJIOBOTO KJesl uiau Kies B®. KonrypHble Katyll-
Ku L1 u L3 HaMaThiBaloT BOJIM3H OCHOBAHHSI KapKacos, a
KaTymkyu cBsid3h L2 u L4 — Ha MOJABHXKHBIX Kapkacax, U3-
roTOBJeHHEX H3 KabenbHol Gymaru. Karymka LI conmep-
x)ut 13, a karymka L3 12 ButkoB nposoxa [13JIIIO 0,41.
Karymku L2 wu L4 comepxatr no 3 BHTKa [poBoaa
T13J1I0 0,12.

Hpoccenp L5 HamaThiBalOT Ha (eppHTOBOM KOJblie C
BHewHUM AuaMetpom 8—10 MM mapku 600 mam 1000 HH
H NPHKJIEHBAIOT K miate kieeM B®-2. Ero o6mMoTKa cozep-
xut 300 ButkoB mnposoga [13J1 maum [19B-1 nnamerpom
0,1—0,12 mm.

Kpome mnepeunc/ieHHBIX, B KOHBEpTepe HCHOJb3YIOTCS
caenyomue aeranu: pesucropsl YJIM-0,12 nnin MJIT-0,25;
KoHgencatops C3, C4, C7, C10 n C11 — KJIC unau KIC;
Cl1, C5 u C8 — KTM unu KT-1A; C6 — K50-6; C2 u C9 —
KIIK-1 uau KITK-1M emkocTbio 6—25 nan 5—20 n®.

Tpansucrops [1423 moxHo 3aMenutb Ha [1403, T1410
uin ['T308. Pekomennyembli KoaddunueHT nepejayd TOKa
BCT = 60—80.

Tpexanana3oHHbifi KOHBepTep (pHc. 4) Mo cxeMe aHaJo-
THYeH OJHOAMANa30HHOMY W OT/IHYAeTcs OT Hero BBeleHH-
€M HEeCKOJIbKHX HOBBIX 3JIEMEHTOB, B YaCTHOCTH NepeKJioua-
TeJsi auana3oHoB Bla, B16 u xonpencatopos C2, C3, CI0,
Cl11, C15—C18, no3BO/MHUBIIHX OCYIIECTBUTb MPHEM pajgHO-
BellaTeJbHBIX HpOrpaMMm elle B JABYX KOPOTKOBOJIHOBBIX
nuanasonax — 31 u 41 m.
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Puc. 4. TlpunnunuanbHas cXeMa TPeXIUalNa3oOHHOTO KOH-
BepTepa

KonBepTep CMOHTHpPOBaH Ha MJaTe H3 OJHOCTOPOHHETO
(ONBIrHPOBAHHOTO CTEKJOTEKCTOJIHTA TOMIIHHOA 2 MM
(puc. 5). Kondurypanus naatel 06yc/noB/NeHa HCHOJNb30BA-
HHEM KOHBepTepa COBMECTHO C pafHONPHEMHHKOM <«ATMoO-
chepa» (co CTOpPOHH pAa3MelLleHHST JeTajefl KOHBEpTep
3aKpHIBAJICSl 9KPAHOM H YCTaHaBJuBaJjcs Ha GOKOBOH CTeH-
Ke BHYTPDHM Kophnyca NpHeMHHKa BOJH3M aHTEeHHOrO BXO-
na). Pyuka nepek/ioueHus] QManasoHOB HPH 3TOM BHIBO-
JuJach Ha HapyXHyl0 G0OKOBYIO CTEHKY.

Pac¢nosnoxenne fertajefi Ha MOHTaXKHOH IJIaTe 3TOTO
KOHBepTepa mokasaHo Ha puc. 6. Touku, o603HaueHHbIe Ha
puc. 6 ctpenkaMu ¢ HHIeKCOM <«U», COEIHHSIIOT H30JHPO-
BAHHBIM SKpPaHHPOBAHHBIM IPOBOJIOM.

Hamorounrie paHHBle KaTylleK HHIYKTHBHOCTH TpeX-
JI1ana3oHHOTO KOHBepTepa Te XKe, 4TO M OJHOJHaNna30HHOTO
KOHBepTepa. JluamasoHBl NEpeK/I04aloT ¢ NOMOIIBIO OJHO-
nJjatHoro MaJioraGaputHoro nepekmiouatenss [IM 5I1-2H,
B KOTOPOM HCHOJIb30BaHbI TOJBKO TPH mosoxeHHs. KoHpeH-
catopbl C15—C18 moryt 6eite KTM unnu KT-1A. Onu pac-
nastHbl HemocpeJCTBEHHO Ha COOTBETCTBYIOIIMX NOJACTPOEY-
HBIX KOHJIEHCATOpPax H Ha pHUC. 6 He MOKA3aHHL

IsaTuauana3oHHbIil KOHBepTep (pHuC. 7) OT OHHCAHHBIX
Bblille KOHBEPTEPOB OTJIHYAET Ha/MyHe NATH [JHANA30HOB
(25, 31, 41, 49 u 52 M) ¥ IDOHOJHHTEJNBHOTO KackKajna ycH-
autejss BY, BHINOMHEHHOTO MO amnepHOJHYECKOH CXeMe Ha
Tpansucrope I3. Harpyskofi 3TOro kKackajga CJyXHT JApoc-

13
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Puc. 6. MonTaxkHasa nJaaTa TPeX[JHalasOHHOrO KOHBEpPTEpa



cenb L7 ¢ mocienoBaTesbHO BKJIIOYEHHBIM pesucTOpoM R6.
CBs3p KOHBepTepa €O BXOJOM IpHeMHHKa eMKOCTHasi de-
pe3 Konpencarop C29.

[Tpeo6pa3oBaresib YacTOTHl KOHBEPTEPa BBINOJHEH MO
cxeMe ¢ oTaenbHbIM rerepopuHoM (T — cmecurenb, T3—
rereponun). Hamnpsixkenne rerepoiuMHa mojaercss Ha 3SMHT-
Tep CMeCHTeJsl, BXOJHOM CHrHaJ Ha ero 6asy.

[To umensaM mnuTaHHs KacKajbl KOHBepTepa pa3Bs3aHbI
¢unbrpamu R2C20, R4C25 n R5C24. Tlpn nuTaHHH KOHBep-
Tepa or Garapen NpHeMHHKa (yHKIHHM (QHIbTPA BHINMOJHS-
10T pe3uctop R6 u xouzeHcarop C28. Ilas crabuiansanuu
paboThl KOHBepTepa NMpPH H3MEHEHHH HaNpSKeHHS NHTaHHA
Gatapes myHTHpyeTcs crabuantponoM [J1. Tok, notpebasie-
MBIl KOHBEpTepoM B paboueM pexXuMe, He TIpeBHIIaeT
3 MA.

ITaTuauanasoHHbII KOHBEPTEP BBHIMOJNHEH Ha IjaTe M3
OIHOCTOPOHHEro ()OJbTHPOBAHHOTO CTEKJOTEKCTOJHTA TOJI-
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Puc. 8. PasmeTka naaTel NATHIHANA30HHOTO KOHBEPTEpA
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Puc. 9. MonTaxHasa njaTa nATHAHANA30HHOTO KOHBEpPTepa



muHo#t 2 MM (puc. 8). I ycTaHOBKH Ha ILIaTe TeseCKo-
MHYECKOH aHTEHHB MPeNyCMOTPEHHl IBA OTBEPCTHS AHAMeT-
pom 2,7 MM, B KOTOPbIX BHHTaMH M2,5 Kpenurtcs KOHTaKT-
Hag €TOMKa M3 aTyHH WM RopamoMuHHA. ['OJIOBKH BHHTOB
JOJMKHB HMMEeTb HAaJeXHBIH KOHTaKT C TOKONpPOBOAS-
el WIHMHOM MeyaTHOM IJIaThl, COeJHHEHHOH C KOHJeHcaTo-
pom CI.

Pasmemnenne ferasefi Ha MOHTaX<HOM MNJaTe NMOKAa3aHO
Ha puc. 9. Coennnennsi, o603HaueHHble Ha PHCYHKe MYHK-
THPHBIMH JIHHHSIMH, BBINOJIHSIOT NMPOBOLOM B H30JAIHH CO
CTOpOHHI mnewaTHOro MOHTaxa. Huox [[/ ycraHaBaHBAIOT
Ha IJaTe BePTHKAJbHO ¥ BIAHBAIOT B ONOPHYIO TOUKY aHOJ-
HbLIM BhiBoZOM BHH3. Ipoccenn L5, L6 u L7 npuk/enBaioT
K mJiaTe IMOJHCTHPOJIOBHIM KjeeM HJau Kjieem BO.

Kontypuble katymkn L1 n L3 ¢ cOOTBETCTBYIOUIMMH Ka-
TymIKaMHu cBsisy L2 u L4 HaMaTHIBAlOT Ha TaKHX Xe Kap-
Kacax, KaK ¥ B ONHMCaHHBIX Bbillle KOHBepTepax. Kartyuka
LI comepxur 14, a L3 — 10 ButkoB nposoza I19B-1 0,51.
Katymkn L2 u L4 namaThiBalOT Ha NOABHXKHBIX Kapkacax,
H3rOTOBJIEHHHIX U3 KabesbHo#t 6ymarn. OHu comepxKaT COOT-
BeTcTBeHHO 3 M 2 BHTKa mposona [1DJIIO 0,12. Hamorka
BCeX KaTyllleK psifoBasi, BATOK K BHTKy. Katymku L5 u L7
HaMaThIBalOT HAa (eppHTOBHIX Kosbuax Mapku 2000 HH u
600 HH cooTBeTCTBeHHO T BHELIHHM JHaMeTpoM 7—8 MM.
O6mortka katymkn L5 comepxur 35 BHTKOB MHpOBOAA
IMJINIO 0,2, a xkarymku L7 —50 BHTKOB HpoBOaa
M3J1110 0,12.°

Karymka L6 HamoraHa BHaBajJ Ha TPEXCEKLHOHHOM
Kapkace, TIOMellleHHOM B GpoHeBOM KapGOHHJbHBIN cepled-
HUK CB-12a. Ee o6MoTka cogepxut 165 BHTKOB mpoBoza
[13B-0,12.

Jna mepekJioueHHss AHaNa3OHOB HCMOJNb30BaH MaJo-
ra6apuTHBHIH ONHOMJATHBIN mnepekaoyarteap IIM 5I1-2H.
Ero MOXHO 3aMeHHTb NEepeK/JIouaTesieM OT HPOMBIILIJIEHHbIX
TPAH3HUCTOPHBIX NPHEMHHKOB, HampHMep, NepeksioyaTeseM
I2T"' ot npuemuuka «Conara». Tpausucropsl I1416 MoxHo
3amenuts 11403 mau I'T308; I'T310A — I'T309 uau I'T310
¢ qo6eIMU GYKBeHHBIMU HHAekcaMu. Kosddunuenr nepena-
uyd TOKa B¢r BCeX TPAH3HCTOPOB He JOJIXKEH mpeBHILaTh 80.

Kpome ykasaHHBIX fAeTajefi B KOHBEpTepe HCHOJb3YIOT
noactpoeunsie KonmeHcatopnl KIIK-1 wuam KIIK-IM eMm-
KocTblo 6—25 mium 8—30 n®, KOHAeHCATOPHl MOCTOSTHHOMN
emkoctu CI, C3, C5, C9, C12, Cl14, C16, C18, C26, C27,
C29, C30 u C31 — KM, KTM unu KT-1A; C20, C21, C22,
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%, C24, C25, C28 u C32 — KJIC unu KJC; peauctopnt —
WIT-0,125, MJIT-0,25 uau YJIM-0,12; nuox HI— J1808,
3aMeHSITb ero He PEKOMEHAyeTcs.

HanaxuBaHne KOHBepTEpPOB HAYWHAIOT C NPOBEPKH pe-
KHUMOB TPAH3HCTOPOB 0 MOCTOSTHHOMY TOKY B COOTBETCTBHH
¢ YKa3aHHBIMH Ha NPHHLIHUMNHAJIbHHIX cxeMmax. IIpum Heo6xo-
AHUMOCTH PeXHM TpaHsuctopa T/ ycTaHaBAMBAIOT N0AGOpOM
COmpoTHBJIeHHS pe3uctopa RI, tpausucropa T2 — nop6o-
poM cONpOTHBJIeHHH pe3ucTopoB R5 (cMm. puc. 1 u 4) n

8 (cM. puc. 7), a Tpansucropa T3 — mox60pOM CONpPOTHB-
JleHHs pesuctopa R7 (cm. puc. 7).

Hacrpofika reteponuHa CBOZHTCS K NPOBEPKe reHepalHH
Ha cOOTBeTCTBylomHX uacrorax KB nogauanasonos
(12,9 MI'u — 25 m; 10,6 MI'u— 31 M; 8,3 MI'u— 41 wm;
7,3 MI't — 49 M u 6,7 MI't — 52 m). 'enepanuio npoBeps-
10T ¢ MOMOIIbIO JIAMIOBOrO BOJbTMETpAa MO H3MEHEHHIO Ha-
NpsXKeHHs Ha KOJJAEKTOpe TPAH3HCTOPAa reTepoiuHa HJH C
noMoubio ocuuiaorpada, Habmogas CHrHAJA Ha KOHType
reTepofivHa WM Ha KaTyuike cBa3d. [Ipu oTcyTcTBHH reHe-
panuM Ha BCex nojaAuana3oHax HeoOXOXMMO MOMEHATb
MeCTaMH MoJNaiKy BHIBOJOB KaTylIKH cBs3u L4, a mpu or-
CYyTCTBHHM TeHepalHH Ha KakKoM-lu60 ydyacTKe MOJAHANaso-
HOB cJjefyeT nmomo6paTh €MKOCTb KOHJEHCaTopoB o6par-
Hot cBa3u C8 (cm. puc. 1), C9 (cm. puc. 4) u C30
(eM. puc. 7). MeToguka HAacTPOHKH KOHTYPOB reTepoiuHa
Ha (PHKCHPOBaHHble YaCTOTH NOAJHANA30HOB M CONpSAKEHHE
BXOIHBIX KOHTYPOB C TI'eT€POAHHHBIMH He OTJIHYAIOTCS OT
CQOTBETCTBYIOLICH METOAHKH HACTPOHKH KOHTYPOB PacCTSHY-
tTix KB nnanasoHoB TpaH3HCTOPHHIX NPHEMHHKOB, HEOIHO-
KPaTHO ONHCAHHBLIX B paJHOTEXHHUECKOH JuTepatype. Pas-
HHLA JIHIUb B TOM, YTO COGCTBEHHasl YacCTOTa TreHepalyH
BXOJHOTO KOHTypa [OJI)KHA OTJIHYaTbCH OT 4acTOThl KOH-
Typa rerepoauHa He Ha 465 KI'L (mpoMexyTouHasi yacrtoTa
npueMHuKoB), a Ha 930 kI'l, mocko/abKy pa6ora onuchiBae-
MbIX KOHBEpTEpOB OCHOBaHa Ha NpPHHIHIE JBOHHOrO mpe-
o6pa3oBaHHsl YaCTOTHI.

B nponecce HacTpOAKH KOHTYPOB reTepoAMHAa H compsd-
MeHHs1 NPOMOAYJHPOBaHHHN mo yactote curHan ot I'CC
(nanpumep, I'4-18A uan I'CC-6) mopaioT uyepes KOHHAeHca-
top Cl, a HampsixKeHHe KOHTPOJHPYIOT Ha BHIXOJe KOHBep-
Tepa M0 MaKCHMAaJIbHbIM MOKa3aHHSIM BHICOKOOMHOrO BOJIbT-
Merpa.

Jist mojiyueHust ONTUMAJIBHOTO PeXXHMa Npeo6pa3oBaHHus
4acToThl 0 NMEPeMeHHOMY TOKY Kapkachl ¢ Karymkamu L2
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n L4 nepeMelaoT BAOJb KapKacoB KOHTYPHHIX KaTylleK
tTakuM 06pasoM, YToObl aMIVIHTyla HampsKeHHS TreTepojH-
Ha Ha 3MuTTepe cMecureas (Tpausuctop T/) cocrasasia
NpHMEpPHO TOJIOBHHY HANpSIXKeHHs CMelleHHs Ha ero 0ase,
T. e. 80—120 MB; nmpuueM aMmauTyna HanpsiKeHHsd rere-
pOAHHA, MOABOJHMOrO K CMECHTEJNIO, C MOBBIIIEHHEM YacTo-
Thl MOJAMANa30HA JNOJKHA YBEJHUHBATBHCH, a C NOHHXKEHH-
€M — yMeHbLIAThCA.

U B 3akjioueHue cjaelyeT OTMETHTb, UTO BBINOJHEHHEHIE
M3 3aBEIOMO HCIPaBHBEIX JeTajlefl U NPaBUJIbHO CMOHTHPO-
BaHHble KOHBepTepHl HpH COOMIONEHHH PeXHMOB TPaH3HCTO-
POB MO MOCTOSTHHOMY TOKYy HauMHaIOT pa6oTaTb cpasy, M
HalaXHBaHHE HX CBONHUTCS K MOACTPOIKE YacTOTHI reTepo-
JAHHA M YCTaHOBKe NMOJAHANa30HOB.



3BYKOBOCNPOH3BEJLEHHE

MAJIOTABAPHUTHBIA CTEPEO®OHHYECKHH YCHJIIHTEND
AJig JIOBHTEJIbCKOT0O PAJJHOKOMINJIEKCA

H. Tonuaun

Yeunureap (puc. 1) mpeanasnHaued s paGoTel B cTe-
peodoHHueCKOM pajHOKOMIIeKce. UyBCTBHTENbHOCTb €ro
co Bxofa pajnuonpuemHuka 50 MB, co Bxona mMaruuTodoHa
25 MB, co BXoma 3/1eKTPONPOUTPHIBAIOLIETO YCTPOHCTBA €
KoppekTupyooumuM ycuaureseMm 500 MB npu BxonHOM compo-
THBJeHHH cooTBeTcTBeHHO 200, 500 1 500 kOM. HomuHnasb-
Has BBIXOJHAs MOIIHOCTb Ka)KJOro KaxaJja ycuauteas 8 Br
Ha Harpy3ke 8 OM u 14 Bt Ha Harpyske 4,5 OM npu koad-
¢duuHeHTe HeJHHEeHHBIX HCKaxkeHHR He Gosee 1,5%. Buixon-
HOe COINpOTHBJIEHHE Ka)Kaoro Kahamsa okosio 0,3 Om. Homu-
Ha/lbHOe CONMpoTHBJeHHe Harpy3ku 8 Om. Ilmanason pabo-
yux yactor 25—15000 T'u. OTHoLIeHHe CHTHAJ/IIYM He
meHee 58 1B, nepexonHoe 3aTyxaHHe MeX1y KaHajlaMH
40 gBb B moJsoce yactor 50—8000 I'n. Perynuposka tem6pa
pasgenbHas MO HHU3LUIMM M BLICHIHM 3BYKOBHIM YacTOTaM.
Hunanasox perynupoBks % 15 nb.

CrepeoyCcH/IHTEIb HMeeT rHe3qa AJs MOJKJIOUEHHS Te-
J1edoHOB, mMpeAycMOTpeHa BO3MOXHOCTb pPaboOTHl B pexHMe
«MOHO» ¢ yIBOEHHOH BBIXOJHOH MOILHOCTbIO HAa [IBa TPOM-
KOTOBODHTeNST W C HOMHHAJbHOH MOIIHOCTbIO Ha OJIMH.

] ]
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Puc. 1. Brewmnnii BuA ycuauTens
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Pasmep ycuaureas 240 X 140 X 65 mm, macca 2,3 Kr.
[Turaercst ycunuteab OT ceTH NEPEeMEHHOr0 TOKA HampsiKe-
HueM 127 u 220 B. MakcumanbHas mnorpebJiaseMass MOII-
HocTb 42 BT,

IMpunuunuanbHas cxema OAHOrO KaHaja CTepeoyCHIHTe-
JIsl I0OKa3aHa Ha pHc. 2.

Bxonnple curHasbl uepe3 COOTBETCTBYIOUIHE NeEJNHTENH
HaNpsAXKeHus, pasienuTe]bHbli Kongencatop CI u pery-
JSTOp TpOMKOCTH RI mocTynalOT Ha NpelBapHTE/IbHBIA yCH-
aAuTeab, cobpannbiii Ha Tpam3ucropax I'I—T4. OH BKIO-
Yaer )iBa YCHJIMTEJbHBIX KackKala H MOCTOBOH perysasitop
TeMGpa. Kaxabili Kackaz npe/ICTaBJsieT CO60# yHUBepCaJib-
HYIO YCHJHTEJbHYI0 siuefiKy Ha TPaH3HUCTOPaxX PasiMuHOA
cTpykTyphl. Buaarogaps riyGoKo# OoTpHLlaTe bHOR 06paTHOR
cBSI3u 00e siUeHKM HMEIT BecbMa CTaGM/IBHBIE NApaMeTphl,
He 3aBUCALIMe OT H3MeHeHHs TeMNepaTyphl H MHTAIOMHX
HANpSDKEHHWH, a TaKke LIMPOKYIO MOJIOCY MPONYCKaHHUs Aa-
XKe MPM HMCNONb30BAHMH TPAH3HCTOPOB C HU3KOW TIpaHHY-
HOJ uyacToTOH. ABTOPOM BO BXOJHOW f4eHKEe HCIOJb30OBaHHI
KpeMHHeBble TPAH3HCTOPHI, HMEIOLHe MHHUMAJbHBIA KO3¢-
GbuuMeHT LIymMa, OJHAKO HMX BIIOJHE MOXHO 3aMEHHUTb Ha
Apyrue TPAH3UCTOPHl COOTBETCTBYIOIIEH CTPYKTYpHI, BHIOpaB
U3 HUX HaumeHee mwymsimue. [IuTaerca npeaBapUTebHBIA
YCHJIHTENb OT CTAOGHIN3MPOBAHHOrO MCTOYHHKA NMHTAHUS Ha-
npsxenuem -+ 30 B uepes paspAsbiBaollHe (QUIBTPH
R15C10 u RI11C6. TemGp peryaupyercsi pe3uctopamu
R6, R8.

OkoHeuHBllt ycuauTeab coO6paH Ha TpaH3ucropax T6 —
T9 mo crangapTHOi cxeMe, 0GecneyrBaoLIell HEOOX0AUMYIO
cTaGUIbHOCTb NapaMeTpoB. [l CHHXKEHHS HeJMHeAHBIX Hc-
KaXeHHA yCU/IMTeJdb OXBaueH OTPHIATENbHOH O0OpaTHOM
CBA3bIO, HANpsIKEHHe KOTOPOH CHHMAaeTcsl C BBIXOAA YCH-
auTeNs u uepes uenb R23C15 nonaercs Ha 6asy TpaH3HCTO-
pa T5. Kongencatops CI3, CI5 ycTpansiotT caMoBo3byx/e-
HMe OKOHEYHBIX KAaCKaJOB Ha YJbTPAa3BYKOBBIX 4YaCTOTaXx.
IOuon [{! npenHasHauen AJsi TEPMOCTaOM/IH3aLMH Hayallb-
HOTO TOKAa BBIXOAHBIX TPaH3ucTOpoB. Ecau ycuiutens mpen-
noJjaraercs HCNOJIb30BaTh B OOJBLIIOM TeMIepaTypHOM
nuanasoHe, auon /1 xeaaTeJbHO 3aMEHHTb ABYMS AHOna-
MH — repMaHHeBBIM M KPEeMHHEBHIM, COeIHMHEHHBIMH MOCJIe-
JOBATE/bHO, YTO YJYYIIAT TE€PMOCTAGHIbHOCTh OKOHEUHBIX
KacKazoB.

Crabuau3aTop HampsiKeHHs NMpejcTaBiser co6oi ynpo-
IEHHBIl BADMAHT CTAaGUIK3aTOPA, ONy6IHKOBAHHOrO B XKYp-
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nane «Panguo», 1974, Ne 10, c. 46. TIpu usMeneHun Hamps-
xenust cetu ot 250 no 140 B BhiXogHOE HampsiKeHHe CTa-
6unuzatopa Mensiercss ot 31 xo 30 B. Yposenp mysbcauuit
HampsiKeHHss Ha BBIXOJe crabM/IM3aTOpa He MpeBbillaer
50—60 mB. B ycuautese mpelycMOTpeHa 3alluTa BHIXOI-
HBIX TPaH3UCTOPOB OT KOPOTKOTO SaMbIKaHH§l B Harpyske.
[Ipu yBenuueHuu TOKa Harpysku GoJee 1,2 A TpaH3UCTOPBI
craGuiM3aTopa 3aKpHIBAIOTCS, MONHOCTbIO 06ecTOUMBas yCH-
JIUTE]b.

Unaukanus BKJIOYEHHS YCHJIHTEIS B KOPOTKOrO 3aMbl-
KaHHs B Harpyske ocyluecTsisercss Jammnamu JI1, JI2.

[Ipu BKIIOUEHMH YCHJIMTENs B ceTb cpabaThiBaer peJe
P1 u 3aropaercst namna JI2. Eciu Ha BBIXOZe CTaGHIH3ATO-
pa HampsiKeHHe HCUe3HET, KOHTAKThl peljie BKJIOYAT JaMmiy
JI1, u OoHa 3aropuTCsl, CUTHaJH3UPYys O Ieperpyske yCHJIH-
TeJIST UM KOPOTKOM 3aMBIKaHUH B Harpyske.

KOHCTPYKTHBHO yCHJIMTENb BHINOJIHEH B BHJe Tpex OJQ-
KOB: yCHJIHUTe/s, peryaaropoB Ttem6pa u mnutanus. Bce
OJIOKM YKpemJeHbl Ha OCHOBAHHMM M3 JIMCTOBOrO Iiop-
amoMuHus ToMMHOM 2,5 MM pasmepom 240 X 120 Mm
(puc. 3).

Baok ycunureneit (puc. 4) COCTOMT M3 HroJb4aTOro pa-
Iuartopa, Ha BHYTPeHHeH CTOpPOHe KOTOPOro Ha CTOHKax AJH-
HOH 25 MM yKpemJeHbl NMeyaTHbIe IVIATHl YCHJHTeNeH OGOHX
KaHaJ/IOB ¥ TepMOCTaGHAH3MpyOLIHe AHOAB. Huoam momx-
HBl UMeTh XOPOIHMi TEeNJOBOH KOHTAKT C IOBEPXHOCTBHIO pa-
nuatopa. Ha BHemHe#t cTtopoHe pasvaTopa pasMellleHbl BhI-
XOZHble TPAH3HUCTOPHI, NMpHueM TpaH3HCTOP I8 yKpemleH
Yyepe3 H30JHpYOLIMe NMPOKJAAKH HU3 (ropomiacta TOJLIH-
HOft 20 MKM. PanuaTop M3roToBJIeH M3 IJIACTHHBLI JIOPaJIIO-
MuHHSL pa3Mepom 240 X 80 X 4 MM. Crioco6 H3roTOBJIEHHS
onucaH B xypHaje «Paguo», 1975, Ne 2, c. 54. K ocHoBa-
HUIO PaJHaTOp KPENMUTCS C NMOMOILBIO ABYX YIOJIKOB.

B 60K pery/nupoBKM TeMOpa BXOISIT NepeMeHHbie pe-
suctopsl RI, R6, R8, a Takxe Herajiy, OTHOCSIIMECH K Ile-
nsiM PeryJMpoBKH TeMO6pa M I'DOMKOCTH, H NepekKJjiouaTesb
B1. Bce peTanu CMOHTHPOBAHH Ha JIOpPaIOMUHHEBOM YroJ-
Ke, TpPUKPeNJIeHHOM K OCHOBAHHIO MABYMS BHHTaMH.

BJok nutanua cocTouT U3 TpaHcdopmaropa Tpl, ctabu-
ausartopa (puc. 5), ycTpoHcTBAa MHAMKALHWM, BBIKJIIOYATENs
cetu B2 u mpemoxpanutens IIpl. Ilnara craGuausaropa
KpemuTCcsl Ha OCHOBaHHUM YCHUJUTENS BHHTOM M raikoi M3,
a BBHIKJIOYATeJb NMHTAHHS C YCTPOHCTBOM HHAMKALUM — HA
JUOpPaNIOMUHHEBOM YTOJIKE,
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Puc. 3. KoHCTPYKUHS YyCHJHTeNS
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B ycunurene NpUMeHeHH IIHPOKO pPacCIpOCTpaHEeHHbIE
neranu. Pesuctopm ¥YJIM-0,12, MJIT-0,125, MJIT-0,5; Kon-
nencaropnt CI—3OMU, C2, C4, C5, C7, C8—MBM, C3,
C6, C9 — K50-3, C10, C11, C12, C16 — K50-6, C14, C17 —
OTH, CI13, C15— KTK-M. [TIlepeMeHHble pe3HCTOpHI:
R1—CII-1B, a R6, R8 — CII-1A. Masnora6apuTHEI# epekio-
yaTeab JauanasonHos Bl —or npuemMHHKOB «Mepuanan»,
«Poccusi». Belk/ouaTe/ b NMUTaHUS — KHOMOYHBIH OT HACTOJIb-
Hbix Jamn. Peme Pl —P3C-10, mnacnmopr PC4.524.301.
Tpancdopmarop NUTaHHS CaMOJEJbHBIH, BHIOJHEH Ha Mar-
euronpoBoe 11J120 X 32, o6Motka I-2 conepxut 950 BUTKOB
nposozxa [139B-1 0,23, 2-8 — 700 ButkoB I13B-1 0,2, 4-56 —
190 BuTKOB 1 5-6 — 45 BuTKOB mpoBoja I13B-1 0,55.

K Tp1(4) AK 11(6)
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Puc. 5. MoHraxuas niara cra6uiau3atopa HanpsKeHHS

3 63040 25



TpaH3HMCTOPH yCHIHTeNs] AONKHB HMeTb KO3(PGhUIHEHT
Ber B cienytomux npenenax: T1—T4 — 60—80, T5—T7 —
40—50, 78—T9 — 10—15, T10 — 5—10, T11 — 30—50.

Hanaxunpanue ycunuress xeaaTeJbHO HAYMHATH C 6JI0-
Ka nutaHud. BKIIOYHB ycHJIMTENb B CeThb, NOAGOPOM COMpO-
THBReHHs pesuctopa R34 Ha Bnixoe crabuimsatopa cie-
Lyer ycTaHOBuUTb Hanpsixkenue 30 B. Ilasee, MOAK/IIOUHB K
BBIXONY CTaGM/IM3aTOpa aMIepMeTp C NpelefaMH H3Mepe-
Husl 2—3 A, Heo6x0nHMO y6ennTbesi B paGOTOCIOCOGHOCTH
cucteMbl samuthl. Ilpu HcnpaBHOH paGoTe cHCTEMBI 3alH-
TH TOK Yepe3 aMIepMeTp AOJKeH OTCYTCTBOBATb.

ITocne 3TOr0 MOXHO NMPUCTYNHTL K HAJaXKHMBAHHIO OKO-
HEYHBIX KaCKafioB YCHJIHTEJs, PYKOBOJCTBYSCh OOGILENpHHS-
TOi MeToaukoH. [Tompo6HO ¢ Hefl MOXHO NO3HAKOMHTHCS
B XypHaje «Paxuo», 1970, Ne 2, ¢. 29—30. Tox mnoxos
OKOHEYHBIX KaCKalloB JoJKeH ObiTh B mnpegenax 20—
30 MA, a o6umuit TOK, NOTpe6asSeMBIl YCHIUTeNeM OJHOTO Ka-
HaJja B pexXHMme MoJuanus, 286—38 MA.

IIpenpapuTenbHble yCHINTENM HaJlaXKUBAWOT, NoabHpas
CONMpPOTHBJIEHHS pe3ucTopoB R3, R12 Tak, uto6H HAa 3MHTTe-
pax TpausucTopoB T2, T4 ycTaHOBHJIHCH HaNpSIXKEHHS, yKa-
3aHHBIe HA NPHHLUMIHAJIBHOH cxeMe. Eciu BHISICHHTCS, 4TO
ycunuTteab BO30yxKAaeTcss Ha YJbTPa3BYKOBEIX YacTOTax B
BepXHeM NOJIOKEeHHH ABHXKKA RI, HeoGX0AHUMO MNapaJ/ienbHo
pesucropy R3 mnomkmiouutb KOHAEHCATOpP eMKOCTbio 10—
20 n®, KOTOpHIH, MPAKTHYECKH He BJMfAS HA YaCTOTHYIO Xa-
PaKTePHUCTUKY YCHJHUTEJS, YCTPaHseT CcaMOBO30YyXKAeHHE
BXOLHOI'O KacKaja.

Hanee ycuiutenb npoBepsieTcsi Ha COOTBETCTBHe IHa-
pameTpam, yKasaHHHIM B HauaJje ctatbu. Ha atom nHacrpoii-
KY MOXXHO CYHTAThb 3aKOHUEHHOMH.

YHUBEPCAJIbHBIA JBYXKAHAJIbHbIA MNPEOBAPHUTEJIbHBIA
YCHJIMTEJb HY

I. Ataes

Kak nokaselBaer npakTHKa, AJs NOJYYeHHS XOpOLIeH
Y9aCTOTHOH XapaKTePHCTHKH JI060e 3JeKTPOIPOHTpHIBalolLee
YCTPOHCTBO H C 3JEKTPOMArHHTHBIM, H C Ibe303JEKTPH-
YeCKHM 3BYKOCHHMAaTesleM HeO6XOJHMO [OMOJHHTb KODpEK-
THPYIOIIYM NPeABAPUTEJNBHEIM YCHIHTENEM.

Hdeno B TOM, 4TO 3JEKTPOMArHUTHHIE 3BYKOCHHMATEJH,
o6sazasi XOpOLIMMH JIHHAMHYeCKHMH cBoHcTBaMu (ru6-
KOCTb MOJBH>KHOH CHCTEMBI), HMeEIT HeGoJblIyi0 (0KOJIO
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1 MB c/cM) 4yBCTBHTEJNBHOCTD M TPe6GYIOT ChelHaJbHOR
YacTOTHON KOPPEKLHH B YCHIHTeNbHOM TpakTe. [Ipu ucnonb-
30BaHHH Xe HanOoJiee pacCIPOCTPAHEHHBIX B HacTodllee
BpeMsl Mbe303JIeKTPHUECKHX 3BYKOCHHMaTeJied BXOJHOE CO-
NPOTHBJ/IEHHE YCHIUTENsl BOCIPOU3BEEeHHs A5 HOPMaJbHOH
nepefayd CHrHAJOB B 06JIaCTH HH3KHX 3BYKOBHIX 4acTOT
IOJI)KHO COCTaBJISITh GoJiee Thicsiyd KujooM. [losyuuTb Tta-
KO€ BBICOKOE CONpPOTHBJIEHHE B TPAH3UCTOPHOM YCHIIHTeJeE,
BOOGIe rOBOps, 3aTpynHHTEeNbHO. [TOMHMO 3TOr0 BBHICOKO-
OMHBI BXOJ yCHJHUTeJNell MMeeT M ApyTrHe HEJOCTATKH: IO-
BBHIIIEHHYIO ONACHOCTb CaMOBO30YXKAeHHSA M3-32 Mapa3HTHHIX
€MKOCTHBIX CBSI3eH, HH3KYI0 TeMIepaTypHyl0 CTaOHJbHOCTb,
YyBCTBUTEJIbHOCTh K PA3JHYHBIM HAaBOAKAM, NOBBHILIEHHBIA
YPOBeHb IIYMOB NpH paGoTe TOJNOBKH HA BBICOKOOMHYIO Ha-
IPY3KYy U T. IL

BesnunHa BXOZHOTO CONpPOTHBJIEHHS  YCHJHTEIbHBIX
YCTPOHACTB, C KOTOPBIMHU-PABGOTAIOT 3/1€KTPONPOUTPHIBATEINH,
Kosebaerca or 100 xOm o 2 MOwm, 4To, B CBOIO Ouepelb,
OPUBOIUT K PAa3/JHYHBIM YacCTOTHBHIM M (Pa30BEIM HCKaxKe-
HHAM CHTHAJIa, CHHMAeMOro C TOJIOBKH. DTH HCKaXKeHHUs He
BCeraa ypaercs YCTPaHHTb, OCOGEHHO mMpu paboTe C YCH<
JUTEJNSMH 3aMUCH MarHUTO()OHOB, UMEIONIUMH HHU3KOe BXOJ-
HOe CONPOTHBJIECHHE.

Kpome TOro, BHIXOJ, 3J@KTPONPOUTPHIBAIOLIETO YCTPOMi«
cTBa OOBIYHO Harpy:KeH Ha HeCOIVIaCOBAHHEIH NJHHHBIA Ka<
6esb, NTO9TOMY BCErga »KeJaTeJbHO, YTOObl OH Gbl HH3KO-
OMHBIM. DTO MO3BOJHUT YMEHBIINTb NOTEPH CHUTHAJA HA Bhl-
COKOUYaCTOTHOM KOHIle pabouero AuamnasoHa.

B 2TO#f cTaThbe ONHCHIBAETCS CXeMa YHHBEPCAJbHOTO
IBYXKAHAJIbHOTO IPeBAPUTEJIbHOTO YCHJHUTEN]S, KOTOPHIH
MOXKeT OBITh HCIOJb30BAH C MAarHUTO3JEeKTPHUECKUM H Iibe-
303JIEKTPUUECKUM CcTepeo(POHHUECKUMH 3BYKOCHHMATE/SIMH.
[Ipu pabore ¢ MOHODOHHUECKHM 3BYKOCHUMATeJeM Bbl«
Xonpl ycuauteaell oObelHHAIOTCS, oOecleunBasi BbICOKOKa-
YyecTBEHHOEe  MOHO(OHHYECKOe BOCIIpOM3BeJeHHEe TIpam-
3anucu.

ITpu ucnosbzoBanuu rojosku '3K-Y631P nepaBHOMEp-
HOCTb YaCTOTHON XapaKTepUCTHKH CHCTEMBI <TOJIOBKAa —
ycuaureab» B puanaszode 30—16 000 ' He npeBbimaer
3 nb.

BrixofHOe HamnpsikKeHHe YyCUIUTeNss Ha dactote 1 K[
NpH BOCHPOM3BEJIEeHHH HOMHHAJBHON 3aNHCH Ha CKOPOCTH
33 /3 o6/mun cocraBaser 300 mB. Bxonnoe comporuBie-
HUe ycuautens okosao 40, Beixonuoe 2 KOM. OTHomIeHHe
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CHUTHAJI/LIYM B KaxJOM KaHaje He MeHee 58 nB; mepexon-
HOe 3aTyxaHHe MeXAy KaHajaMmu He MeHee 44 nb. Ilura-
eTcsl yCHJIHTe/b OT CTaGH/IH3UPOBAaHHOTO MCTOYHHMKA Hamps-
xKenueM 12,6 B, motpebnseMbiit Tok He Gosee 1,5 MA (Ha
KaXJAbld KaHaJg).

[IpunnunuanbHass cxemMa YCHJHMTeNsl IpHBeleHa Ha
puc. 1.

Ycunurtesnb COCTOMT U3 ABYX HIEHTHUHBIX KaHaJOB, CO-
O6paHHBIX Ha TPAH3UCTOpPAX PasJHUYHOH CTPYKTYpbl — T1, T2
u TI’, T2. TlpumeHeHHe TaKuHX TPAHIUCTOPOB MO3BOJISET
AOJHOCTBIO HCKJIOYHTh CaMOBO30YXKIeHHE YCHJIHTEN H
o6ecreduBaeT BHICOKYIO CTeNeHb NOBTOPSIEMOCTH €ro Xapak-
TEPHCTHK.

Ceasbp mexnay nepsuiM (T7) u BropuiM (T2) Kackagamu
HeNoCpeACTBEeHHAs], YTO NMO3BOJISIET CHU3UTh 4aCTOTHLIE U (a-
30Bble HCKaXKeHHsl YCHIHBAEMOTO CHTrHaJa.

Jsi MCK/IIOUEHMsl BJIMSIHHS JJIMHBL Kalessi, COeNHHSIO-
IErO TOJOBKY 3BYKOCHHMATE/Sl CO BXOJOM YCHJHTENs, B
6asoByio nenb tpansuctopa I'/ (T1’) BBeleH aHTHIApa3UT-
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Puc. 1. [IpHununHanbHas cXeMa YCHJAHTENR
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Hblfi pesucTop R4, HCKMOYAOMMA CaMOBO3OYXKIEHHEe Nep-
BOTO KacKaja M CTaGHIH3UDYIOIUA €ro pexXuM. .

HOna ¢opmupoBaHus Heo6XOLUMOA YACTOTHOH XapakTe-
PHCTHKH YCHJINMTe/Nb OXBAaueH YaCTOTHO-3aBHCHMOM OTpHlla-
TeJbHOH OOpaTHOH CBSI3blO, HaNpsXKeHHE KOTOPOH CHHMa-
eTcs ¢ KoJulekTopa TpaHsucropa T2 M uepes IENOYKH
RI10C5, R11C6 u RI12C7 nopmaetcss B LeNb 3MHTTepPa TPaH«
suctopa T1.

C nomouipio nepekmaiouatenss Bl KO BXOLY YCHIATENst
NOZKJIOUAIOTCS  KOppeKTupyiomue uenouku C2RS unau
RIR2C]. TlepBass KOppEKTHpyeT YaCTOTHYIO XapaKTepuc-
THKY 3JIeKTDOMarHUTHOrO 3BYKOCHHMaTeJsi, BTOpas — Ibe-
303JIeKTPHYECKOTO.

Ycunurtenr HeKPHUTHUEH K NapamMerpaM HCHOJb3yeMBIX
tTpan3uctopoB. Hanpumep, koapdunuent Ber AaA TPaH3M-
cropoB T/ u T2 mMoxer sexaTb B npenenax ot 30 go 120.

B ycuiutene ucnonbsoBaHwl pesuctopst MJIT-0,25 ¢ no-
nyckoMm = 10%, a xoupmencatopel — KM5 u K53-1.

OcCHOBHbBIE JIeTa/IM Y KaKJOro YCHJIHTENs] CKOMIIOHOBAHBI
B BHJe MOAyss paaMmepoMm 16 X 16 X 20 MM, nomelieHHOro
B 9KPaH H3 XeCTH H YKPeIIeHHOro PSJOM C OCHOBAHHEM TO-
HapMa. 3Jech Xe pacmosararmTcs nepekiiouatesun Bl u
B2. Takas mwioTHas KOMIIOHOBKa MO3BOJISIeT MOCTHYb XO-
POLIMX YACTOTHBIX XAapPAaKTEPHUCTHK YCHJHTENs, HH3KOTO
ypOBHS IIyMOB H,poHa M, CaMOe IJ1aBHOe, NOBTOPSIEMOCTH
€ro xapaKTepHCTHK.

HanaxkuBanue ycuiuressi HAQUHHAIOT C NPOBEPKH HOMH-
HaJIOB HANpSXKEHUH Ha COOTBETCTBYIOIIHX HOXKAX MOXYJS
u BeJqU4MHHE motpebasiemMoro Toka. [Tocsie 3Toro ormauBaloT
NPOBOJ, COeNUHSAIOUNA Nepekoyatesb Bl U KOHZeHCATOP
C3, oTKJI0UAIOT YaCTOTHO-3aBHCUMYI0 00paTHyIo cBsisb. Ha
BXOJ YCHJHTENS OT 3BYKOBOrO reHepaTtopa MOZAlOT Hanps-
xkeHue 3—5 MB ¢ yacroroft 1000 ', a K BHIXORY (KOJ/IEK-
Top TpaHsuctopa I'2) moxkmiouaior ocuuanorpad. [InasHo
yBeJHUUBasi BBIXOJHOM CHTrHaJ 3BYKOBOTO reHepartopa, HO-
OGUBAIOTCA CHMMETPHYHOTO OTPAHHYEHHS CHHYCOHJBl Ha 3K-
paHe ocuuanorpada. OrpaHuyeHHe CHHYCOHJBI JOJKHO
HacTynaTh INpH HAaNPsKeHHH Ha BXOJAe YycHJAHTens 12—
15 MB.

Ecnu orpaHuyeHne HeCUMMETPHYHOE, TO BMECTO PE3UCTO-
pa R7 BpeMeHHO YCTaHaBJIHBAIOT INePeMeHHBIA pPe3UCTOp
conporuBiaeHuneM 15—22 kOwm u, perynupys ero, nobusa-
IOTCSI CHMMETPHYHOTO OTPaHHYEHHS CHHYCOHIBL. 3aMepHB
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CONPOTHBJIEHHE MNEPeMeHHOro pes3ucTopa, YCTaHABIHBAIOT
B3aMEH HEr0 MOCTOSIHHBIH.

Hanee H3MepsOT KO3(QGHUUUEHT YCHIEHHS YCHJIHMTENS.
Has 3TOrO, He H3MeHSIsT YacTOTHl I'eHepaTopa, MORAIOT HA
BXOJ ycuauTteass Hanpsikenue 10 mB. BrixogHoe Hampsixe-
HHe YCHJIHTeNs JOJXKHO GHTh B mpeznenaax 2B =+ 10%.

Ecnu ko3aduUMEHT yCHJIeHHsT He YKJIaAblBaeTCsi B yKa-
3aHHBIH JuanasoH, TO, MOAGHpPAsl CONPOTHBJEHHE PE3HCTO-
pa RY, ycraHaBauBalOT KO3(QOHLMEHT YCHJEeHHS DPaBHBHIM
200.

Jlanee cCHHMAIOT YaCTOTHYIO XapaKTepHCTHKY Oe3 memH
YacTOTHO-3aBHCHMO# o6partHofi cBsisu. Ha Bxon ycuauTe-
Jisl IORAIOT CHTHAJ OKoJ10 5 MB H, BeiepxKuBasi 3TO Hanpd-
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XeHHe MOCTOSHIBIM, CHHMAIOT YacTOTHYIO XapaKTepHCTHKY
yCHJHUTEJS, KOTOpast NOJIKHA HMeTh BHJ, TMPHBEICHHOH Ha
puc. 2 (IWTpUXOBAasI JUHHI).

XapakTepHCTHKA YCHJIHTENSI, OXBAYEHHOr0 4agTQTHO-3a-
BHCHMOH OTpHIIAaTeJbHOH OOpaTHOH CBs3bl0, MpHBeJEHA
Ha puc. 3.

OKOHUYATE/IbHO YCHJIHTE/Nb HACTPAMBAIOT ¢ MOMOILBIO H3-
MepHTEeJbHOH MJaCTHHKH.

XapaKTepHCTHKA YCHJIMTENS] MPH BOCHPOH3BEJEHHH Ue-
pe3 Hero miactuHKH Gupmse «Menonusa» MY gg s
33,3/9TO 5514/2-4 ¢ 3amuchlo 4aCTOT MO CTAaHIAPTHOH Xa-
PaKTepHCTHKe 3alUCH JIJS Nbe303JeKTPUUeCKOTO 3BYKOCHH-
matens 'SK-Y631P npuBemena Ha puc. 2 (cmJowHas JH-
HHUS).

ITpu OTK/IOHEHHH XapaKTEPHCTHKH OT YKAa3aHHOH MNO.-
6upaloT 3jeMeHTH lenu obpatHoi cBsa3u RI0CH5, R11C6 u
R12C7 wnu nomuuanw pesucropa R2 m Kougencaropa Cl.

OKOHEYHbIA YCHJIHUTENDb HY

I'. Tiopun

[MpennaraeMblit BHUMaHU0 yuTaTEe/NeH YCHIUTENb BHINIOJ-
HeH no GecTpaHcHOpMATOPHOH CXeMe Ha LIMPOKO pacrmpo-
CTpaHeHHBIX TpaH3HcTOpax. PasjenuresbHBI KOHIEHCATOP
NpHMeHeH TOJIbKO' BO BXOJHOH [eMH; CBfI3b MEXKAY BCEMH
KacKaJlaMH M Harpy3koil rasbBaHHuecKas. Beixoanas mor-
HOocTh ycusutenass 20 Bt npu kKosdduuueHTe HeJHHEHHBIX
nckaxenuit 0,8%. duanason pabounx yacror ot 30 I'y mo
20 k' npu HepaBHOMEPHOCTH YaCTOTHOH XapaKTePHUCTHKH
=+ 3 n1B. Ha uyacrore 1 kI BXOZHOe CONPOTHBJIEHHE YCH-
aurets 10 kOwm, Berxonnoe 0,15 OM. OTHOlIeHHE HampsiKe-
HHs MOJIE3HOTO CHTHAJ/1a K HANpPSKEHUIO NMOMEXH Ha BhIXOHe
yeunureas 80 nb. Ono onpegpensisioch Kak OTHOIIEHHE Ha-
OpSIKEHHs HA HArpyske NMpH Psux = 20 BT K HanpskeHHio
Ha Harpyske NpPH OTCYTCTBHH BXOJHOIO CHTHAa/Ja H pPa3oM-
KHYTOM BXofe ycuJsHtend. IIpu atoMm miasa obGecrneueHus Ta-
KOro K€ HaNpsKeHHs MyJabCalMHl HCTOYHHKA NHTAHUS, KaK
U npH Ppux = 20 B, nocjennuit Harpyxasnaca tTokom 0,9 A.
[TuTaercss ycu/aHTeJb OT HeCcTaGHJIM3MPOBAHHOrO BHINPSIMH-
TeJisl C 3a3eMJIEHHOH cpefHell TOUKOH.

B ycusaurtese NpUHATH Mepbl AJS TOrO, YTOOHl TOK, IIO-
TpebJisseMbll OT MCTOYHHMKA MUTAHUS HA BEPXHHX YACTOTaX
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71,72,T3 KT3I5T T4 [T4028 15 [T4048 77 2448

+2158

~Z2j58

A142 4220 76 [74028 T8 112748
Puc. 1. [IpunnunuanbHas cxeMa yCHJHTENS

(or 20 KI'L u Bele) He NpeBHINAJ TOKa, MOTpebJseMOro
npu curHaje wacroroit 1 kIl'm, Gosee uem B 2,5 pasa.

C TakuM yBeJHUeHHEM MOTPeb/IsIeMOro TOKa, Kak MoOKa-
3BIBAE€T MNpPAKTHKA, BHOJHE MOXHO MHPHTBCS, MOCKOJbKY
YPOBEHDb BRICOKOUACTOTHBIX COCTABJSIOIIHX B peabHbIX NMpo-
rpaMMax MeHblIe, Y4eM HU3KOYACTOTHBIX.

[IpunununuanbHasl CXeMa YCHJAHTeNs IIpHBeJeHa Ha
puc. 1. Tpausucropst T1, T2 o6pasyior auddepeHIHANBHbIA
BXOJHOH Kackal., DMHTTepHble Ield TPAH3HCTOPOB MNHTa-
10TCs1 OT cTabmiausaTopa Toka Ha TpaHsucrope T3. Hanee
CHAEeNYIOT YCHJHMTEIb HANpsiKeHHs Ha TpaHsuctope T4, da-
30uHBepTOpP HA TpaH3uctopax TH, T6 u BBIXOZHON KacKap
Ha Tpansuctopax I7, T8. M3BecTHO, 4TO NMOJIHOCTBIO peaJtiu-
30BaTh JNOCTOMHCTBA Au(depeHUHAIBHOTO KacKaaa MOKHO,
BKJIIOYHB B €r0 3MHTTEPHYIO LeNb reHepaTop CTabuIbHOrO
toka. IIpu 3TOM CTAaGHAM3UPYIOTCH pEXHM TPaH3HCTOPOB
T1, T2 u, KaK CJAENCTBHE, PEXUM YCHJIUTE/]S B IEJIOM.

ITockosbky Tpanauctop I3, paGoTalomuil B pexHMe re-
HepaTopa TOKa, HMeeT BBICOKOEe BHYTPEHHEE CONpPOTHBJEHHE
NepeMeHHOMY TOKYy, ofecrneyHBaeTcsl NMPAKTHUECKH MOJHOe
nomaB/jeHHe CHHGA3HBIX CHTHAJOB, KAKHMH SIBJISIOTCS, B
YaCTHOCTH,  MyJbCALMH HCTOYHHKA NMHTAHUS H BOOGIle BCs-
KHe M3MeHeHMs: HaNpsSI)KeHUs] HCTOUHHKA MUTAHHUS.

B naHHOM ycuauTese (eCay BbIIEPKAHB HOMHHAJBL 3Ji€-
MEHTOB, yKa3aHHBIe HA cxXeMe) 6aJlaHCHPOBKA COXpaHsAETCs
1pyU M3MeHeHHH HanpsikeHus nurtanus ot 10 mo 25 B. Us-
MeHsieTCsl JIMIIb BeJHYHHA MAKCHMAaJbHOH MOIIHOCTH HeMc-
KaXeHHOro CHrHaJja.
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Ycunutenb oxpaueH rayGoKofi OTpHIlaTeNbHOR 06paTHOM
CBSI3bI0 KaK IO NOCTOSHHOMY (4epe3 pesuctop RS8), Tak A
no mepeMeHHOMY (4epe3 uenouky RSER6C4) ToKy.

Ins orpaHuyeHust TOKa, NOTPeGJSeMOTO YCHJIHTENIEM
OT HCTOYHHKA MNHTaHHS Ha BBHICIIMX 3BYKOBBIX YacTOTaXx,
BBeJlecHa oGpaTHas CBsA3b yepe3 KoHpeHcatop C3, u ¢ Tof xe
HeJbl0 PE3NCTOP HArPy3KH HepBOoro Kackaxa RS 3allyHTH-
poBaH KoHzxeHcatopom C2.

B kackan ycuienus Hanpsxenus (74) BBemeHa moJsio-
KHTeJbHasi oOpaTHas CBA3b IO MUTAHUIO (BOJbTOLOOABKA),
B Lienb KOTOPOR BXOIAT 3/1eMeHTH R10, R11, C5.

Yeusnuresr  CMOHTHPOBAH  Ha  IJlaTe  pas3MepoM
40 X 60 MM, H3rOTOBJIEHHOH H3 CTEKJOTEKCTOJNHTA TOJILH-
Hoft 3 MM (puc. 2). OKoHeyHEIE TPAH3HCTOPHI YCTAHOBJIEHBI
Ha paamatopax (cM., Hampumep, «Pammo», 1976, Ne 4,
c. 35).

B ycuaurtene mnpumeHeHn pesucropnl RI — RI3 —
MJIT-0,25, xkeaateabHo ¢ pgomyckom = 5%; pesucropsi
R14, R15 — npoBosiouHble, HaMOTaHbl npoBogoM [I19MM-0,4
Ha xopmyce pesuctopa MJIT-0,5 B oxuH psif. DneKTPOJH-
THyeckne KoHaeHcatopbl — K50-6; octranabHbie — KM.

Tpausucropet '/, T2, T3 — KT315I' ycranaBnusaJjinch
6e3 nong6opa no Ber. Tpauaucroput 74, T6 — I'T402B, T5 —
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['T404B, npumenenst ¢ B¢r = 60—80. Tpansucropsr 77,
T8 —I1214B ¢ Bcr=40—80. Tpausucropw T5, T6, T7, T8
noabupajnuch ¢ pasépocom nmo Ber He Gosee 20%.

Hanaxusanue ycuaurens. IlepBoe BK/IOUEHHE MPOU3-
BOJSAT NPH NMOHHKEHHOM Hampsi:KeHHH nutaHuf 10—12 B u
OTK/IOYeHHOM CONPOTHBJEHHH . Harpy3kd. CONpoTHBJIEHHE
pesucropa R5 mnopbupawotr Tak, uTo6H B TOuKe «A»
(cMm. puc. 1) ycranasauBasoch Hanpsikenue 0 = 0,1 B.

3aTeM MOIKJIOYAIOT CONMPOTHBJEHHE HATPY3KH W Hamps-
JKeHHe IIHTAHHS MOBBIAIOT X0 HEOOXOIUMOH BeJHYUHEL
Hanpsaxenune B Touke «A» He MO/MKHO H3MEHSTbCH MpH
3TOM OoJsiee uem Ha = 0,05 B.

OCOBEHHOCTH PABOTHbl IOJIOBKH TFPOMKOIOBOPHUTEJIA
B AKYCTHYECKOM O®OPMJIEHHUH

A. Joabuuk

I'poMKOroBopuTe/H, HCNOJb3yeMble B NMPOMBIMIJIEHHOH H
JIOOUTENbCKOR amnmapartype, B OGOJBLIMHCTBE CJAy4yaeB CO-
CTOAT M3 ONHOHM WM HECKOJbKHX JHHAMHYECKHX TOJIOBOK
NpSMOr0o H3/y4YeHHS], YCTAHOBJEHHBIX B OIHOM SLINKe C
paJHO3EeKTPOHHON YacThi0 WJIH B OTHAEJNBHOM fIIHKE.

OOwuii WIK OTHEJbHBIH SILIMK, 06Gpasylolufl aKyCTH-
yecKoe oopMieHNe TPOMKOrOBOpDHTENs, OKa3blBaeT Cyllle-
CTBEHHOEe BJIMSHHE HA BOCIPOH3BeleHHe HH3LIHX 3BYKOBBIX
9acToT.

B suTepaTtype onucaHbl pas/HuHbIEe BHIBI aKyCTHYECKOrO
odhopmJieHUsT T'POMKOrOBOpHTeNedl (LIUTHl, OTKPHITHlE H 3a-
KDBITBE SIIUKY, (a30HHBEepTOPH], JAGHUPHHTH H T. I.), HX
0COGeHHOCTH M pacueT. B Hacrosillee BpeMs, OAHAKO, MOXK-
HO CYHTATh, 4TO HauOboJiblllee paclpoOCTPaHeHHe TOJYUHJIH
OTKPHITHIE SIIIHKH, B KOTOPBIX aKyCTHYeCKas 4acTb OOBbEAH-
HeHa ¢ pamuo3jiekTpoHHOH. [TouTu Bce mpueMHHKH (KpoMe
NPHEMHHKOB BHICLIETO Kjacca), TeJeBH30phl, paAHOJEl, a6o-
HEeHTCKHe IPOMKOTOBOPHUTENH U T. M. COGPaHBl B TAKHX SIIHU-
Kax. MeHee pacnpocTpaHeHbl 3aKpbITble SIIUKH, NPHMeHsIe-
Mble At odopMJieHHS TPOMKOroBopHTesJeH crepeodoHH-
4eCKOH ammapaTtyphl.

OTKpHITHIH fIIIHK C YCTAHOBJIEGHHOH B HeM pPaJHO3JIeK-
TPOHHOH anmapaTypol HEBO3MOXKHO PacCyHTaThb ¢ JOCTATOY-
HOM TOuHOCThIO. PexoMmeHnayercs Julib BHIGHPATh pe30HAHC-
Hyl0 4acToTy simuka B 1,6—2 pasa GoJblie 4aCTOTH OC-
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HOBHOrO pe3oHaHca roJioBku. IloaToMy mnpencrasasiercs
IleslecO0Opa3sHBIM NMOKAa3aTh 3KCNEePHMEHTAJbHO NOJTYyYeHHbIE
3aBHCHMOCTH YaCTOTHOM XapaKTePUCTHKH IPOMKOTOBOPHTES
0T KOHQHrypaluH, Pa3MepoB H KOHCTPYKUHMH OTKDHITBHIX
SIILLUKOB.

Brewnsasa ¢gopma flmHKa OKasbiBaeT BIHAHME HA 4acToT-
HYI0 XapaKTepHCTHKYy TDOMKOTOBOPHTeJii BCJeICTBHe 3¢-
tdexra audpakuuu (oruGaHus 3BYKOBOH BOJHOH MpensiT-
crBusi). Ha puc. 1 npuBefieHB! YacTOTHBIE XapaKTePHCTHKH
OIHOU M TOH XKe TOJIOBKM, YCTAHOBJEHHOH B SIIHKAx OAN-
HaKoOBOro o6bema, HO pasHoii ¢opmbl. M3 3THX xapakre-
PHCTHK BHIHO, 4TO, yeM GoJiee MJIaBHYIO (pOpMy ¥MeeT mo-
BepXHOCTb, MpHuJeraiomas K rojioBke, TeM caabee sddexr
IudpaKIUK W TeM pOBHee YacTOTHAs XapaKTePHCTHKA IpPOM-
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Puc. 1. YacToTHbie XapaKTEepHUCTHKH TPOMKOrOBODHTeNsS B sIIMKaX
pas3nuuHOf ¢opMbl (TOUKOH 0603HAYEHO MECTO pa3MellleHHS T'OJIOBKH)
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Puc. 2. Bausune pasmepa flH-
Ka Ha BOCIPOMBBEeJeHHe HHUIHX
4acToT:

1 — nna amuxa 130 X 130 X 30 cM; 2 -
65 X 65X 20 cM; 3—30 X 30X 15 cM

KOT'OBOpPHTEIA. [Tostromy
Hauayyiel Gopmoii mosep-
XHOCTH OKasaznach cdepa
(wap). Huiaunnpuueckas
HIn chepuyeckas Gopma
aKyCTHYeCKOro 0(hOopMJIeHHS
NpPUTOJlHA B OCHOBHOM JJIf
3aKPBITBHIX  aKyCTHYECKHX
cucreM. Hamelt npombim-
JICHHOCTBIO B HAacTosllee

BpeMsl BbIMYCKAIOTC LIAPOBble AaKyCTHYECKHE CHCTEMb
6ACII-1. Jlio6Gureanckag

TPOMKOrOBOpHTe/st Oblia OnucaHa B XypHaje «Panuo»,

1969, Ne 12.
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KOHCTPYKUHUSI  cepHUeCKOro

Biusaune pasmepa ot-
KPBITOTO fIIIIHKAa Ha BOCIPO-
H3BeJleHHe HHM3LIHX 4acTOT
NOKasaHo Ha pHC. 2,
rie TPHUBOAATCA  YacTOT-
Hble XapaKTEepUCTHKH TIo-
JIOBKH, HMelOlilell AuameTp
25 ¢cM Hu OCHOBHOR pe-
30HAHC NOJBHIKHOH CHCTe-
mbl Ha uacrote 30 T
CpaBHeHHE YaCTOTHHIX Xa-
PAKTEPHCTHK TOKa3bIBaeT,
4TO C yMeHbllIeHHEeM pasMe-
pa slHKa CHHXKaeTcs OTAa-
ya TPOMKOrOBOpHTENS Ha
HH3LIHX 3BYKOBBIX 4acTOTaX

Puc. 3. Bausiune riyOHHBL SIIH-
Ka Ha BOCIpOHM3BeJeHHe HH3IIHX
4acToT:

!l — paa awuka 60 X 60 X 20 cm; 2 —
60 X 60 X 40 cM; 3 —60 X 60 X 60 c!



M BMeCTe C TeM PacTeT HePBHIH Pe30HAHCHBIA MUK YaCTOTHOM
XapaKTePUCTHKH, KOTOPBHIA OJHOBPEMEHHO MepeMeliaercs
B o6JjacTb Gosiee BBICOKHX 4YacTOT. DTO SIBJEHHE YKa-
3bIBAaeT HA PE30HAHCHLIA XapakTep BJHSAHHUS SIIIHKA HA yac-
TOTHYIO XapaKTepHCTHKy. DoJsiee 3ameTHO nposiisieTcs pe-
30HAHC TIPH YBeJUUYEHUH IIyOHHBI SlLIMKA, YTO HATJSTHO
HO/JTBEPKIAeTCs] YAaCTOTHBIMU XapaKTEPUCTHKAMH TOJIOBKH,
NOMEULIEHHOA B SIUMKH pasiauyHol raybuunl (puc. 3). Kak
BHJHO M3 DHCYHKa, KpuBas 3, COOTBETCTBYIOIlast HauGOJb-
meH rayGuHe SIIMKA, UMeeT caMblil 60JbIIOA M OCTPHIH pe-
30HAHCHBIH MUK Ha yactore okojo 110 I'm, uto BocnpuHu-
MaeTcsl KaK HeNPHATHBIA TyAdaiiui 3ByK. UToGH Takoro He-
JKeJaTeJIbHOTO NMHKa He OblJIO, FIMIyOHMHA AIKHKA NOMKHA OBITh
He Gosiee s NIMHBI BOJIHBI CaMOH HH3mIeHd yacTOTH paGoue-
ro AManasoHa.
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Puc. 4. Yacrotuble XapakTepH: _ H2 SV |
CTHKH T'DOMKOTOBODHTEJNS B SLIHU- 16 400
Ke o6beMoM 25 nM® (AHTPOB): 2 [ [
1— ¢ OTKPBHITOR 3aaHefd, CTEHKOH; 2 — S0 703010° 200 400 mﬂ&?ﬂ’
¢ SaKphiTOH fily

YkasanHble Bbllle 0COGeHHOCTH (OPMHPOBAHHSA YacCTOT-
HOH XapaKTepHCTHKH I'DOMKOTOBOPHTE/SI C OTKPHITHIM SILIH-
KOM OOBbsCHAIOTCS HHTepdepeHldell, T. €. B3aHMOAEHCTBHEM
3BYKOBBIX BOJIH, NPUXONSILIAX B MECTO HPOCJAYIIHBAHHS OT
nepefHedl M 3ajHell CTOpPOH Aud(Py3opa W NPUBOIALIMX K
oc/1aGJIeHHIO WIH YCUJIEHHIO 3ByKa B 3aBHCHMOCTH OT COOT-
HomleHus1 ¢as.

B 3aKpbiTOM siuKe Takue HHTep(depeHIHOHHble siBJie-
HuS HCKJouaiores. OmHAKO yIpyrocTb HaXOAALISTOCS B
3aKpBLITOM fIIMKe BO3[yXa CKJAJIblBAETCS C YHPYTOCThIO
MOJIBHXKHOH CHCTEMbI FOJIOBKH. B pesyJ/ibTaTe NoBhILIaeTcH
OCHOBHAsl Pe30HAHCHAsi 4acCTOTa [POMKOTOBOPHTENs, a OT-
Jaya Ha HH3LIKNX 3BYKOBBIX YacTOTaX CHUXKAeTcs. BuusHue
3aKPBLITOH CTEHKH HAa YaCTOTHYIO XapaKTePHCTHKY TIPOMKO-
roBopuTeNsi B 06J1aCTH HH3IUHX YacTOT NOKA3BIBAIOT KpH-
Bble, MPHBe/JeHHbIe Ha pHC. 4, Ha KOTOPLIX BUAHO GoJee pes-
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Puc. 5. Bnusuue ocHoBHOro (Me-
XaHHYECKOT0)  pe3oHaHca  INo-
JBUXKHOH CHCTEMBI T'OJIOBKH, pa-
Goramouieli B OTKPBHITOM SILIHKE:

1 —gacroTa pesonaHca 150 TI'my 2-e
yacrora pesoHaHca 30 I'y

KOe  CHHXKEHHEe  OTHauH
TPOMKOTOBODHTENSl € 3aK-
pBITOH 3aJHeH CTEHKOH Ha
gacrorax Huxke 100 I'm.
Cuoenyer, OQHAKO, HOA-
YepKHYTb, UTO NMPAaBHJBHBHII
BLIGOp pasmepa  fIIKKA
TPOMKOrOBOpHTE/IsI € 3aK-
PLITOH CTEHKOH H NpHMeHe-
HUe B HEM COOTBETCTBYIO-
11ero 3BYKOIOIVIOLIAIOIIEro
Marepuasa No3BOJISIOT 3Ha-
YHTENBHO OCcNabUTbh CHHUXKe-

HHe OTAAay¥ Ha HHU3IMNX 3BYKOBBIX 4ACTOTAX H IOJYYHTb XO-
pouue pe3yJbTaThl. Bce BbllIENIpUBEACHHbIE YaCTOTHbIE Xa-

2

.
KT o 200

500
fily

PAKTepHCTHKH, IOKa3biBa-
IOl{He BJIHSIHHE BHEIUHEro
odpopmiyennss Ha paboTy
rPOMKOrOBOpHUTeNeld B 00-
JIaCTH HU3MIHX YacTOT, U3Y-
YaJuch ¢ TOJNIOBKaMH, HMe-
IOHUMH  BecbMa HHU3KYIO
(20—30 I'u) ocHOBHYIO pe-
30HAHCHYI0 4YacTOTy NOJ-
BHXKHOI cucteMul. Ecin xe
yacToTa HHXKe 3TOH, pe3Ko
CHHIKAeTCHd O0Taya, MOBHI-
CUTb KOTOPYIO HEBO3MOXHO
HUKAaKHMH aKyCTHYeCKHMH
SKpaHAMH WJIH SIIHKAMH.

Puc. 6. BausHue OCHOBHOTO pe-

30HAHCA MOJBHIKHOH CHCTEMBI rO-

JIOBKH, pa6oTalolieii B 3aKPBLITOM
SIHKe:

! — yacrora pe3onanca 150 T'u; 2—
yacToTa pesoHaHca 30 Iy



3aBHCHMOCTb HYaCTOTHOH XapaKTEPHCTHKH TIPOMKOTOBO-
putesss B 00JIaCTH HHU3IIMX YacTOT OT YacTOTHl OCHOBHOIO
pe3oHaHCa TIOJBHXKHOH CHCTeMBl TOJIOBKH IIOKasaHa Ha
puc. 5 H 6 —COOTBETCTBEHHO /I OTKPHITOrO H 3aKpPHITOTO
SIIIUKOB. 13 npuBeleHHBIX YaCTOTHBIX XapaKTEePHCTHK BHIHO,
rPOMKOTOBODHTENb C TOJIOBKOH, OCHOBHAasi DE3OHaHCHas
yacTotTa KOTOPOH B OTKpHITOM siuke pasHa 150 I,
HMeeT 3HAuYHTeJbHHIH NHK Ha 3Tod uyacToTe (KpuBas I,
pHuc. 5) H pe3KOe CHHKEHHe OTIAuM Ha YacToTax, JexKallux
HuxXe ee. [IpuMeHeHMe B TOM XKe sI[MKe FOJOBKH, HMEiO-
weft yacrory 30 I', 3aMeTHO yaydllaeT 4acTOTHYIO Xapak-
TEPUCTHKY TPOMKOroBOpHTeNsi (KpuBas 2, puc. 5) B obiac-
TH HHU3WMX 4acToT. IIpu 3akpeiTOM simEKe 6ojiee 3aMeTHA
pasHHIla B BeJIMYHHE OCHOBHOH PE30HAHCHOM 4acCTOTHl rO-
JIOBKH M3-3a YNPYrOCTH 3aMKHYTOro obbemMa BO3AyXa, NpH-
BOJSAIIEr0 K TNOBHILEHHIO 3TOH yacToThl. M3 puc. 6 (kpH-
Bass I) BMJHO, YTO OCHOBHOH pe30OHAHC TMOBHICHJICH JO
200 T'n, m mO3TOMYy MOBBIIEHHE YDPOBHSI HH3LIMX YacCTOT,
HECMOTPSl Ha OTCYTCTBHE H3JyYeHHs C 3ajHel CTOPOHHI,
BecbMa He3HauuTeJbHOe. IIpuMeHeHHe Xe B 3TOM slIHKe
TOJIOBKY C OCHOBHO! pe3oHaHcHOM yacroroit 30 ' mpusonut
K 3HayYMTe/IbHOMY YJ/YYLIERHIO YaCTOTHOH XapaKTepPHCTHKH
(kpuBasi 2, puc. 6), TaKk KaK OCHOBHOH pe30HAHC CHCTEMBI
okasasnca paBubiM 70 I'm. Ilpum oTHocuTesbHO MaJjom pas-
Mepe 3akKphiToro-simuka (60 X 60 X 20 cm) wacToTHas xa-
paKTepHCTHKA TPOMKOTOBODHTENs NpaKTHYeCKH DaBHOLEH-
Ha TOH, KOTOpasi MOJyYaeTcsl NPH OTKPHITOM AUIMKe pasMe-
pom 130 X 130 X 30 cm (xpuBas I, puc. 2). CliegoBaTeJbHO,
B 3aKpPHITOM slIHKe LeJecooOpa3HO MNpHMEHSITh T[OJIOB-
KH C OYeHb HH3KOH OCHOBHOH pe30HaHCHOH uacToToH (20—
30 I'm).

Kpome cMemleHus (HOBHIIEHHSI) YacTOTHI OCHOBHOTO
pe3oHaHca, 3aMKHYTHII 06beM BO3ZyXa BHI3BIBAeT HOINOJHH-
TeJbHble PE3OHAHCHBle $IBJeHHS Ha 6oJiee BHICOKHX 4acToO-
tax. OHH yBeJHYHBAIOT HepaBHOMEPHOCTh YacCTOTHOM XapaK-
TEPHCTHKH TPOMKOroBoputens. s ycrpaHeHHS JOINOJRHH-
TeJbHbIX PE30HAHCOB, CO3[aBaeMbIX BO3JYLIHbIM 06beMOM
AllUKAa M OTPAXKEHHSIMH, BHYTPEHHHe IIOBEpXHOCTH SILMKa
IIOKPHIBAIOT 3BYKOMNOIVIOHIAIOMIUM MaTepHasoM HJIH 3amnoJj-
HAIOT UM BeCb 00beM SLIHKA.

Kpome yayumieHus otmaun B 06J1acTH HHBLIMX 4YacToT,
aKycTHuyeckKoe obopMJeHHe I'POMKOrOBOPHUTEJSI MOXET OKa-
3aTh CYIIECTBEHHOEe BJIMSHHEe Ha JeMn(pHpoBaHHe IOJABHIK-
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HOH cucTeMbl rosioBKH. Ilpu sddektuBHOM pemnbuposa-
HUH 3HAYHTEJIbHO YJNYYIIAIOTCH TAaK Ha3blBaeMble Nepexo-
Hble XapaKTEePHCTHKH T'POMKOTOBODUTENS, YTO MO3BOJAET
6e3 HCKa)KeHHH BOCHPOM3BOAHTb 3BYKH HMIYJbLCHOrO Xa-
pakrepa.

Ilunamuyeckass CTPYKTYpa pPedd H MY3bIKH KakK pas H
HMeeT HMNYJbCHBIH XapakTep, a MNO3TOMY Hajajexallee
AeMi(HpOoBaHHe B TPOMKOTOBOPHTEISX NPHBOAHT K yMeHb-
HIEHHIO YAaCTOTHBIX U HEeJHHEHHBIX HCKaXKeHHUH.

3BecTHbl pa3Hble cocoGbl HeMIpHPOBAHHUS IOIBHKHON
CHCTEMBI: KAaK 2JIeKTPHYeCKHe, TaK W akycTtHueckue. K mo-
CJeJlHHM OTHOCHUTCA AeMndupoBaHHe C NOMOINBIO NMaHesed
akyctHyeckux conporusienusi ITAC (cm., «Paawo, 1969,
Ne 4},

MaroroBjieHHe M NpPHMeHEHHe HX JOCTYMHO 1Js pa-
nuoso6uTesell, 3aHUMAIOIUXCS BHICOKOKAUECTBEHHBIM 3BY-
KOBOCIIPOH3BEA€HHEM.

ITonnskeHne HHXKHeH TIpaHHIBI YaCTOTHOTO JHaNna3oHa
OGBIYHO NMPHBOIUT K YBEJHUEHUIO Pa3MepPOB aKyCTHYECKOTO
othopMJIeHHs. DTO OTPAHHUUBAET BO3MOXKHOCTH NPUMEHEHHUS
TAKHX OOJIBIIHX arperaToB B JIOOUTENbCKHX YCJIOBHSX, a
0eoGeHHO TpH cTepeodHOHHUECKOM BOCIPOU3BELEHHH, KOTIa
TpebyloTcsl JBa arperara, Ja ellle CHMMETPHYHO pasHeceH-
ukie Ha 1,5—2 M. IlosToMy u BO3HHK/JA HEOOXOZHMMOCTb 1
paspaGoTke MasoraGapuTHbIX aKycTHyeckHx cucreM MAC,
B KOTOPBIX HeGoJsiblliasi, HO HOCTATOYHO MOLLHAsl TOJIOBKA C
HH3KOH OCHOBHOH PEe30HAHCHOH 4acCTOTOH yCTaHaBJHBAETCA
B CPaBHHTE/NbHO HeGOJBIION 3aKPHITBIA SUIHK, 00beM KOTO-
poro, a Takke KOJHYECTBO 3BYKONOIJIOLIAIOUIEr0 MaTepHa-
Jla HaxonsTCd B CTPOrOM 3aBHCHMOCTH OT THIA TOJOBKH.

st paGoTHl B OTKPHITHIX SILIMKAX TaKHe TOJIOBKH He
IPUTOAHBI, B 3aKPBITOM XKe fIlIMKe OCHOBHAs pPe30HAHCHAas
YyacToTa TPOMKOTOBOPHTE/ISI, KOHEYHO, MOBLIIIAETCS, HO He
BBIXOAHUT 3a 3aJlaHHble HOMUHaJAbHble rpanunel. Cienyer oT-
MeTHTh, UTO NpHU aKyCTHYeCKOM HeMN(UPOBAHHH CHUIKEHHE
OTAayd HAa HH3IIHX 4acTOTaX MOXKHO CKODPEKTHPOBAaTb CO-
OTBETCTBYIOLIHM NOABEMOM YaCTOTHOH XapaKTepPHCTHKH yCH-
anteqs HU.

Jlsisi BOCMPOU3BEIEHUST BBICIIHX 4ACTOT NPUMEHSIETCS OT-
LesJbHas BHICOKOYACTOTHAsl TOJIOBKA, T. €. aKYCTHUeCKHH ar-
peraT BBINOJIHAETCS JBYXIIOJOCHBIM.
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KACKOAHBIA BXOAHOM KACKAJLL
B MATHUTO®POHHOM YCHJIIMTEJIE

Bb. HoBoxuior

Yeunutean MarHuTOGOHOB C YHCJAOM JOpOXKeK OGosee
IBYX paboOTalOT NpPH MEHBUINX YPOBHSAX CHTHAaJa, YeM YCH-
JIUTeNH OOLIUHBIX, IBYXIOPOKEUHBIX MarHutodoHoB. B cBa-
3H C 3THM /9 NOJYyuYeHHs TpeOyeMOTO OTHOLIEHHSI CHT-
HaJ1/uyM He06XOAUMO MaKCHMaJbHOE CHUKEHUE YPOBHS CO6-
CTBEHHBIX IIYMOB ycuJuTess. [I0CKONbKY OHH OnpenessoTCs
rn1aBHBIM 00pasoM IyMaMy MEPBOrO KacKaja, NpaBUJbHBIH
BHIOOD YCHJIMTEJISI HTpaeT pellaoiiyio posb. BxonHoft Kac-
Kaj JoJxKeH 00ecleydTb MHHHMAJBHBIL YPOBEHb LIYMOB H
JOCTATOYHOE YCHJIEHHE IIOJIE3HOTO CHTHAJa. YKas3aHHBIM
TpeGOBaHUAM YAOBJETBOPSET KACKONHBIN YCHUJIHTENb, KOTO-
PBIEl NO3BOJISIET TOJNYYHTb BBIUTPHILI B OTHOLIEHHH CHT-
naj/mym Ha 2—3 nb.

" CxeMa MarHHTO$OHHOTO YCHJHTEJS C BXOAHBIM KacKOJ-

EBIM KackaJoM, NpejHasHAuYeHHAs AJS YeThIpexJOpOKeyHo-
ro marautodoHna, npuseneHa Ha puc. 1. Maraurodon c ra-
KHM YCUJHUTENEeM M MArHUTHOH TOJIOBKOH OT MarHuTodoHa
«fly3za-10» obsamaer ciaeAyOLIUMH NapameTpaMu (Ha Ju-
HeHHOM BHIXOJIe): NHHaMUuecKUll nAuanasoH He MeHee 45 1B
(ypoBeHb COOGCTBEHHBIX LIYMOB ycuaureas 60 nB), mosoca
3anHCHIBAeMBIX M BOCNPOM3BOAHMBIX uacTor 30—17 000 I'yy
C HepaBHOMEPHOCTbIO He Gosee =2 1B, kKoagdumueHt He-
JUHeHHBIX HcKaxeHull 2%. YkasaHHble mapameTphl Hogayue-
Hbl ¢ TnpuMeHeHueMm JeHTh Tuma CR-50 Ha cKopocTH
19,5 cm/c. IIpu ucnosp3oBaHuy JeHT Tuna 6 uiau 10 nosnoca
yacror pacummpsierca no 18—20 xl'n. UYactoTHele xapaxre-
PHUCTHUKH YCHJIMTENs LAHBI HA pHC. 2.

Kag BUIHO M3 NPUHLIHIHAJBHOH CXeMBbl, BXOLHOH KacKar
ycuauTeNs cO6paH Mo KacKOAHOH cxeme Ha Jamme JII. Mar-
HHMTHAs TOJIOBKAa IIPH BOCIPOH3BEJESHHH MNMOJKIIOUaeTcs He-
NOCPENCTBEHHO K CETKe JIeBOrO (M0 CXeMe) TPHOAA JIaMIIbl
JI1. Tlpu TakoM BKJIOUEHUH OTHOLIEHHE CHTHAJ/IyM B 00-
JACTH HHM3KHUX YacCTOT Jyulle, 4eM IpPH OOBIYHBIX CXeMaX.
3T0 JAOCTUTAETCS 3a CUET TOTO, UTO CONPOTHBJIEHHE PEe3UCTO-
pa, BKJIIOUYEHHOTO MeXJy CEeTKOH M KaTOIOM JIeBOrO TPHOZZ,
noJiyuaercss 3HAuUHTEIbHO MeHbIUMM. [To3TOMy HaBOAKH Ha
Lelb CeTKH Takke OynyT MeHblle. CMelieHne, Heo6xo uMoe
IJ1s1 HOpMaJibHOM paGoThl Kackaja, NoJydaercsd 3a cUeT ma-
IeHHsl HamnpsiKeHHsi Ha peaucrope R7, BKJIIOUEHHOM B Ka-
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Puc. 2. YacToTHblE XapaKTePHCTHKH YCHJIHTeNs

TOJ, JIEBOrO TpHoAa Jamnul. [las yMeHblieHusi ypoBHs (ona
peauctop R7 3allyHTHPOBAaH KOHIEHCATOPOM O6O0JIbLIOH eM-
koctu C2. Ilpaswifi (o cxeme) Tpuon Jamnel JI1 BKaOYeH
NocJel0BATeNbHO C JIEBBIM, KaK 3T0 OObIYHO OLIBaeT B Kac-
KOJHBIX cXeMax, U nostomy o6a Tpuoia paGoTaloT mpH Mo-
HMXKEHHOM HamnpsiKeHHM Ha MX aHojzax. [as noBbiluieHus
ko3 dHuunenTa ycuJeHHs1 BXOZHOTO KacKajia B aHOIHYIO
nenb Jesoro (no cxeme) Tpuona JII BkaoueH pesucrop R9I.
Ilpu sTom yBennuuBaeTcsi KpyTH3HAa paGoueill XapakTepH-
CTHKH, a 3HAYUT, U yCHIeHHe KacKajna. Hute Hakana sammnel
JI1 nutaercs NMepeMeHHBIM TOKOM C HCMOJIb30BAHHEM CMe-
LIeHHs MeXJAy KaToIOM H mojorpesareneM. Bropo#i u Tpe-
TUA KacKaJbl YCUJHMTENs BHINOJHEHB MO OOBIYHBIM CXeMall
Ha Jamre JI12.

KoppeKuusi yacTOTHBIX XapaKTEPHCTHK B pexHMax BoC-
[IPOM3BEICHUS U 3aMHCH UMeeT HeKoTophbie ocobennocTtH. Kaxk
H3BECTHO, XapaKTePHCTHKA YCHJIHTeasl NpH paboTe B pexu-
Me BOCIPOM3BeJeHHS AOMXKHA HMeTh 3HAUUTEJbHBIA NMOIbeM
Ha HU3KUX yactoTax. OOBIYHO KOPpeKIHI0 B 3TOH o6JacTu
BHINOJIHAIOT JIMO6O 10 CXeMe C YaCTOTHO-3aBHCHMBIM JeJIMTe-
JieM, U060 ¢ 4acTOTHO-3aBHCHMOM OTpHIaTesbHOM 06paTHOM
cBsizpio. OTAaTh NPENNoYTeHHe TOMY HJIH HHOMY BapHaHTy
3aTPYAHHUTE/]DHO BBHAY HENOCTATKOB, MPUCYIIHX KaXKAOMY
u3 Hux. Hanpumep, 4acTOTHO-3aBUCHMBIN Je/HTeNb NaeT He-
KOTOpOe TOBLILIEHHE YDOBHAl CPelHeYacTOTHHIX WyMOB. K
TOMY e HCIHOJIb30BaHHE €r0 BO3MOXKHO JIMLIb NPH BHICOKOM
BBIXOJJHOM CONDOTHBJIECHHH MNpeAblAYIIEr0o KacKafa, YTo He
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Bcerfia MOXHO ofecmeudTb. YacToTHO-3aBHCHMAasi OTpHIA-
TeqbHasi oOpaTHas CBSI3b YBEeJHUYMBAET yDOBeHb HH3Koua-
CTOTHBIX IIYMOB BBHAY NPOHHKHOBEHHS NYJbCallHH aHOAHO-
ro HamnpsiKeHUs BO BXOMHBIE LIEMHM KAacKaJoB, OXBAYeHHHIX
CBfI3bI0. B omHChIBaeMOM YCHJHTeJe HH3KOYacTOTHas Kop-
PEeKIUsi paclpeleseHa MeXAy BCeMH ero cTyneHaMmu. Bo
BXOJHOM KacKale KOpPPEeKTHPOBAaHHE NPOHCXOAHT B aHOIHOM
menu npasoro (mo cxeme) Tpuoxa JII, rie mpuMeHeHa ya-
CTOTHO-3aBUCHMasi aHOIHAs Harpyska (pesucropsl R10, R11
7 Koumencatop C5). Ilpu nmoHMKeHMM YacCTOTHI CHTHajla pe-
aKTHBHOe CONpPOTHBJeHHe KoHIeHcaTopa CH pacrer, B pe3sy-
JbTaTe 4Yero ycHJeHHe Kackajga noBbimaercd. Ha Breicokux
YaCTOTAX CUTHAJMa NPOUCXOAUT 06paTHOe ABJIEHHe.

YacToTHas XapaKTePHCTHKA YCHJAUTENS MNPH YCJOBHH
HCMO/Nb30OBAHHSI B HEM ONMCAHHOH IeNH KOPPEKUHH HH3KHX
YacToT TOJNbKO B NepBOM Kackajle NpHBeleHA Ha pHC. 2
(kpuBast 3). Kak BugHO M3 3TO# KpHBOH, OXHA Lenb KOD-
peKuuy He oGecreyHBaeT HYXKHOTO MOAbeMa HM3KHX 4acTOT.
ITosToMy B ycuiuTesNe NMpHMeHeHA ellle OJHA KOPPEKTHPYIO-
masi siuefika, YCTaHOBJEHHAss MeXAYy BTOPHIM M TPETbHM
KacKanamu. Dta siueilka COCTOMUT H3 pesuctopoB R22, R25
n xougencaropa CI14. B pesysnbraTe ee NpuMeHEHHS YacTOT-
Has XapaKTePHCTHKA yCHJHTENS CTAHOBUTCS TaKOH, KakK mo-
Ka3aHo Ha pHuc. 2, kpunas 4.

Heo6xonumbli noabeM BBICOKHX YacTOT KakK B pexXHMe
3amucH, TaK U B PEXHMe BOCIPOHM3BENEHHUS OCYLIECTBJSETCS
pe3oHaHCHBIM KOHTYpoM LIC13, BK/IIOUEHHEIM B LieNb OTPH-
natesbHOM 06paTHO# cBsidu (pesucropel R20, R21). C nenbio
yMeHbUIEHHS] BBICOKOYACTOTHBIX LIYMOB 3TOT NMOJBEM Orpa-
HuuuBaetcs pesucropamu R23 u R24. Pesucrop R23 cayxut
TaKXKe 1Jg NoA60pa HyXKHOro NMOAbeMa BEICOKHX YacCTOT {IpH
3amyCH.

BrixonHO!M KacKal yCHJHMTe]sl 3alHCH HArpyKeH KOMI-
JIEKCHOH HArpysKoH, cocTosilliell H3 mapaJjiieJbHO COeJHHEH-
HBIX pesuctopa R27 u KoHpencatopa C17, ouabTpa-npo6Ku
L3C19 n ynuBepcanbHOil rosoBku I'Y. Takass Harpyska
M03BOJISIET TOJYYHTb MaJIbifi ypOBEHb HeJNHHEHHBIX HCKaxe-
HHH cursaja B rosoBke ['Y. @uabtp-npobka L3C19 npen-
Ha3HaueH [J/9 3aIUUTH YCHJAMTENS OT HANPSIXKEHHsS BHICOKO-
YaCcTOTHOI'O MOAMAarHU4YuBaHuS.

[TockoabKy ypoBeHb CHrHasla, HeOGXOAUMBIN [JIsi MOJHOM
MOAYJSLUH, HeBeJHK, NPUMEHATb 3JEKTPOHHO-ONTHUECKHIT
HHIMKATOD Helleslecoo6pa3HO M3-32 BHOCHMBIX HM 3HAUHTe-
JAbHBIX HMcKaxeHnuH. [losromy B ycumiauTese nmpuMeHeH cTpe-
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JIOYHBIA MHAMKATOP YPOBHA C KAaTOAHBIM MOBTODHUTEJEM,
co6panHbBIM Ha TpHOZe JI3. DTOT HHANKATOp GOJee UyBCTBH-
TeJIeH, YeM 3JIeKTPOHHO-ONTHYECKHH, H BHOCHT MEHbIHHE HC-
KaXeHHsd. B HeM npuMeHeH MHKpoammepMeTp THna M476,
C nomompio peaucropa R30, u xonpencaropa CIl6 MOXKHO
Tak nojo6paTth BpeMsi 06paTHOTO X012 CTPEJIKH HHIHKATOPA,
YTO ero NnokasaHus OyAyT H3MeHATbcsi HaubGoJiee MJIaBHO.
UyBCTBHTENPHOCTD HHIHKATOPA pETYJHPYIOT INE€peMeHHBIM
pesucropom R26. OT BHICOKOYACTOTHOrO HANpPSIXKEHHS WHIHU-
Katop 3amuited ¢puabtpoM-npookolt L2C18. YacroTHas xa-
PaKTEpHUCTHKA YCHJIHTEJsE B DeXXHMe 3alHCH [OKasaHa Ha
puc. 2 (kpuBas 2).

Ha cBoGognom Tpuozne samnsl JI3 MOXHO co6paTbh OLHO-
TAaKTHHIH TeHepaTop CTHPAHMS M NOJMAarHHYMBaHHSA, OXHAKO
6oJlee MpeNMOYTHTENBHO NMPUMEHeHHe NBYXTAKTHOTO FeHepa-
TOpa, YTO 3HAUUTENbHO yJXydlllaeT KauecTBO 3anucH. Ilapa-
MeTphl YCHJIHTEJS, YKa3aHHble B Hayajle CTaTbH, NOJy4YeHH
IpH YCTAHOBKE HMEHHO TaKOro reHeparopa Ha 4YacToTy
110 xI'm. Hauuvle petanefi ¢uabrpoB-npo6ok L2CI18 u
L3C19 ne npuBoaTCs, TaK KaK OHH 3aBUCAT OT KOHKPETHO-
FO 3HAaYeHHs YacCTOTH FeHepaTopa NOAMAarHuuMBaHud. [eHe-
paTop MOXKHO cob6paTh.no J1060H cxeMe.

Karymka LI KoppeKTHpyIOIlero KOHTypa HaMoTaHa Ha
Kosiblle K10 X 6X2 us ¢eppura 1000HH (uau HM). O6moT-
ka LI comepxut okoso 100 ButkoB mposoza [13JIIIIO 0,15
(TOYHOE KOJIHYEeCTBO NMOAGHPAIOT NPH HACTPOHKe).

KoMMyTanusi YCHIHTENST OCYLIECTBJSETCS NPH IOMOLLH
JNUCTaHIHOHHHIX mepeknaiouateneli tunma PIIC-20 (macmopt
PC4.521.752). Onu cpaGaTeiBaloT Opu noxaue Ha OOGMOTKH
aHOIHOTO HAaNpsiKeHHs uepe3 GasjaacTHbH pesuctop R32.

HanaxuBaioTr ycuiuTelb no oO6NIeNnpHHATOH MeTOAHKe.
Oco6o caenyer o6paTHTh BHMHMAaHHe Ha NOXGOP KOHIeHca-
topa C13, OT KOTOPOrO 3aBHCHT XOJ YaCTOTHOIN XapaKTepu-
ctuku. [Ipu cammkom O0JbIIOA ero BeJHYHHe CcyXaeTcs
YaCTOTHBIH JMaNasoH, NPH CJIHIIKOM MaJoil — BO3pacTaer
HepaBHOMEPHOCTb YaCTOTHOH XapaKTepHCTHKH CKBO3HOTO Ka-
HaJja.



PALUOBEIMAHHE

NMPOCTOA TPEXNPOTPAMMHBIA TPOMKOIOBOPHTEJIb

10. Maasimesn

B ny6ankyemofi craTbe BHHMAaHHIO pajHOMIOOHTENEH
npejJaraeTcs JOBOJBHO NMPOCTasi NepefiesKa OXHONPOrpaM-
MHOro abOHEHTCKOTO TPOMKOTOBOPHTE/Si B TPeXIpOrpaMm-
Hoifi. [IpuHnunmuaspHast cxema TPeXNporpaMMHOTO TPOMKO-
rOBOpHTEJs NpuBeieHa Ha puc. 1. I3 cxembl BHIHO, 4TO ANA
OCYILECTB/IEHHSI TMepelesKH K yKe HMEIOUUMCS B KakKIOM
a00HEHTCKOM TIPOMKOrOBOpHTeNe HAeTaasM (rojioBKa mps-
MOro H3JyueHHs, BBIXOJHOH TpaHcPopMaTop H peryasaTop
IPOMKOCTH) cJefyeT J00aBHTb fABa MNOJIOCOBHIX (HUILTPA,
HacCTPOeHHHX Ha yactoThl 78 u 120 kI'n, ycunureas HY n
60K nutanus. [IporpamMMbl KOMMYTHPYIOTCSH MepeKJOuaTe-
JIeM Ha TPH MOJIOXKEHHS.

[Ipy mpocnymHBaHWM IepBOH NpPOrpaMMbl paizHOTPaHC-
JSIIMOHHOM CEeTH CUTHAJ MOCTYNAaeT Ha Pery/asiTop rPOMKOCTH
R6, BuixonHo#t Tpancdopmatop Tp2 u na ronosky I'pl, mu-
Hysa ycuaurtenr HY. IIpu npociylinmBaHHH BTOPOH U TpPETh-
efl POrpaMM CHTHaJIBl MOCTYNAIOT HA MOJOCOBble (HABTPHI
RILICIC3C5L3R4 u R2L2C2C4C6L4R5, nacTpoeHHbie CO-
otBeTcTBeHHO Ha 78 u 120 kI'n, merekTupylotcss auvonamu

Bla
1 b1, 74

TIIT3088  T4-TS I

Puc. 1. [TpuHnunuanbHas cxe-
Ma TPOMKOTOBODHTENS
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A5, [I6 n uepes perynsiTop rPOMKOCTH NOCTYNAIOT HA YCH-
autear HY,

IMonoca mponyckanus ¢uaprpoB 10 kI'u, Kosddunuent
nepenaun 0,4. Katymkun LI—L4 HamMoTaHBl Ha KOJbLax
K16 X 10 X 4,5 MM us ¢eppura 2000 HM. O6morku Ka-
rymek LI, L3 comepxar mo 30 BuTkoB mpoBoza [I2JIIIO
0,1, a L2, L4 no 24 BuTKa TOTO Xe HPOBOJA.

OuapTpbl HacTpauBaloT, U3MeHsis (B Ipelenax OAHOrO-
TPeX BHTKOB) 4HCJIO BHTKOB Katymek L/ u L2 u no6uBasich
CHMMEeTPHYHOH IIOJIOCH TNPONYCKAHHS OTHOCHTENBHO Hecy-
mux yacror 78 u 120 kI'u.

Jns NeTeKTHPOBAHHS HCHOJb3YIOTCS TepMaHHeBble IHO-
ael JI311, ux MoxHO 3ameHuTh Auoxamu 19 c nobbim Gyk-
BEeHHbIM HHIEKCOM.

Yeunurens HU aByxkackaauwii. Ilpensapurenpnoe ycu-
JeHue obecneunBaercsa TpaHsucTopom T/ c¢ GoJsibLINM KO-
sdpdunnentom nepenayn mo ToKy. OKOHeUHBIH YCUJIHTENb
BHIIOJIHEH Ha TpaHsuctopax 12—7TH mno cranpaprtHoil Gec-
TpaHchopmaTopHO# cxeMe. PeXuMB TpPaH3HCTOPOB pery-
Jgupyiorcsi pesncropoM RY. BrixogHasi MOHMIHOCTb YCHJIHTe-
as 50 mBT, qnanason pa6ounx yacrtor 60—8000 u, Bxox-
HOe compoTuBjieHue 5,5 KOM, CONpOTHB/EHHE HArpy3KH
8 Owm.

ITuraercsi ycuJiuTeJb OT CETH TepEMEHHOTO TOKa 4epes
BCTPOEHHBIA GJIOK NHTaHHA, COCTOSLIMH M3 MNOHHXKAIOLLEro
tpanchopmaropa Tpl, MOCTOBOro BHINPSMHTENs Ha JHO-
nax JI1—/4 u crnaxuBatomero ¢uabrpa C7R3CS. Hanps-

125
c3 R4 /15 €9 RID A1-44
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Puc. 2. MonTtaxXHas nJjata rpoMKOFOBOPHTENS
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JKeHHe NUTaHus ycuaurtens 4—7 B. MoxHo o6ofituch u 6e3
6/0Ka TMHTaHHs, YCTAaHOBHB B I'DOMKOr'OBOpHTeJe 6Gatapeio
3336 unn «Py6uns.

TpaHcdopmaTop nmuTaHus BHINIOJHEH HAa MAarHUTOIPOBO-
ne 1112 X 16, ero nepBuuHas o6MoTKa comepxkut 5500 Burt-
KoB mpoBozaa [12B-2 0,09, a Bropuunast 180 BUTKOB IpoOBO-
na I19B-2 0,41.

B TpexmporpaMMHOM T'DPOMKOrOBOPHTENE HCIO/Nb3YIOTCS
pesucropnt MJIT, KoHZeHcaTOpH MOCTOSIHHOH €MKOCTH
MBM, asnekTpoauTHuYecKHe KoHmeHcatopu C5, C8, Cll—
K50-6, C10—K?53-1, nepekmouatens nporpamm [1I'T-3T16H.

Hetanun rpoMKOroBOpHTE]sI CMOHTHPOBAHEI Ha medar-
HOIl miate pasmepoM 125 X 50 MM u3 (HO/JBrEPOBAHHOTO re-
THHaKca ToJuuHOH 1,5 MM (puc. 2). MoHTaXHYyI0 IJaary
pasMelamT Ha GOKOBOI cTeHKe aGOHEHTCKOro IPpOMKOTOBO-
pHTessl, a NepekJiouaTesNb NPOrpaMM Ha JIMLEBOH NaHesaH
PAIOM C PETYJASATOPOM I'POMKOCTH.



AJIEKTPOMY3bIKA

YCUJIUTEJDb HY JOJid AHCAMBJISI 3JEKTPOMY3bIKAJBbHBIX
HHCTPYMEHTOB

B. Wlymypun

B nyGaukyemoii craThe BHHMAHMIO pagHOMIOGHTeNER
npejnaraetcs onucaHue ycuautenss HYU pgns  aHcambuas
3JIEKTPOMY3HIKAJbHBIX HHCTPYMEHTOB. YCHJIHUTENb MOXKET
OBITh MCNOJIb30BaH AJSI YCHJIEHUS] My3bIKAJbHEIX H PEYEBbIX
NporpaMM OJHOBPEMEHHO C TPeX BXOHOB: IBYX MHUKPOQOH-
HBIX M OJHOTO 3JeKTporutaphl. IIpenycmMoTpen Takke OT-
HeNbHbIl BXOJ AJS MOAKIIOUEeHHs peBepbepaTopa HJH 3JeK-
Tpooprasa.

UyBCTBUTENbHOCTh ycH/IHMTest Ha uacrore 1000 I'm c
MUKPO(OHHBIX BXOHOB 1,65 MB, co BXoma 3ieKTporutapsl
39 MB, co Bxoma peBepbGepatopa 775 MB mpu BXOmHHIX CO-
npoTtuB/eHusx cootBerctBeHHo 6,8; 180 u 300 kOm. Homu-
HaJbHas BBIXOJHAs MOIIHOCTb Ha Harpyske 4 Om — 70 Br
npu KodpduiueHTe HeJHHEHHBIX HCKaXKeHHH He Gosee 1%.

[Tonoca pabGouyux 4acTOT MO 3JEKTPHUECKOMY KaHasay
30—20 000 i npu HepaBHOMEDHOCTH YaCTOTHOH Xapakre-
PHCTHKH OTHOCHTEJBbHO YypoBHA Ha uacrote 1000 I'm He
6osee —3 nb. T'my6uHa KOppeKHHH YaCTOTHBIX Xapakre-
puctuk Ha uactore 30 I' peryasitopom tem6pa *14 1B,
BBICOKOUACTOTHBIM  ¢uabtTpom —24 1B; Ha wuyacrore
20000 I'm coorBercrBeHHo =13 u —14 nB. OtHOCuTEND-
HbIHl ypOBeHb 'COOCTBEHHHIX IIYMOB C MHKPO(OHHBIX BXO-
JIOB ¥ CO BXOJa 3/JeKTporutapel — 55 1B.

[Muraercs ycuauTesb OT CeTH MepeMeHHOro TOKa Ha-
npsikenueM 220 u 127 B, notpebasemas momuocts 150 Br.
Pasmep ycunutenas 418 X 310 X 100 mm.

IpuHuunuadbHas cXeMa YCHJHTeNs [pHUBeJeHa Ha
puc. 1. Ycunurenp moctpoeH mo 6JOYHOMY NPUHLHUIY H CO-
CTOHT H3 WecTH (QYHKIMOHANbHO-3aKOHYEHHBIX OJIOKOB:
IBYX BxonHbx (¥1, ¥2), cormacyiolero SMHTTEPHOTrO NOBTO-
putens (¥3), mpeasapurteabHoro ycuautens (¥4), mpen-
oKoHeuHoro ycuautensi (¥5) u nuranus (¥6).

Bxonubie 6g0ku (&1, ¥2) BbinOJHEHH MO HAESHTHYHBIM
cxemaM Ha TpaHsuctopax I, T2. IlepBuili TpaH3HCTOP
BKJIIOUEH II0 cXeMe C OOLIHM 3MHTTEPOM, a BTOPOH MO cXe-
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Me 3MuTTepHOro mnoBropuresns. O6a kackaja OXBaueHH
OTpHUIlaTeNILHOH O6paTHOH CBA3bIO MO NMOCTOSTHHOMY H Iepe-
MEHHOMY TOKY, YTO TOBHIIIAeT CTa6HJABHOCTb HUX PabOTH H
3HAUHTEJbHO YMEHbUIAeT HeNHHeHHble HcKaxeHus. Hampa-
JKeHHe OOpaTHOH CBSI3W CHHMAeTcs C SMHTTepa TPAH3UCTOPa
T2 u uepes pesuctop R4 monaercss B uenb 6a3wel TpaH3u-
cropa T1.

Koupencatop C2, BKJIIOUEHHBIH MeX1y SMHUTTepOoM U Oa-
30# TpaHsucropa T'l, cnoco6CTBYeT CHHXKEHHIO YPOBHSI pas«
JIHYHEIX BBICOKOYACTOTHHIX COCTaBJSIIOIIMX B JHanasoHe
Bhime 15—20 xI'n.

C BxonHbIX 6JIOKOB YCHJIEHHBIi CHTHaJ MNOCTyNaeT Ha
peryasaropsl ypoBHs R2, R3 u najee Ha 640Kk corJjacyio-
LIEr0 3MHTTEpPHOro NOBTOPHTENs (¥5), BLINOJIHEHHBIA HA
tpansuctope Tl. Coma e uepe3 peryasitop ypoBHs R4
NOCTyNaeT CUrHaJj co BXoia pesepbeparopa.

C BBIXOJa 3MHTTEPHOrO NOBTOPHTENS] CHTHAJ TNOCTYNa-
€T Ha peryJsiTopbl TeMOpa, BKJIOUEHHHIE IO CXeMe 4acTOT-
HO-3aBHCHMOH oOpaTHO# cBsisu. Ilepemennmiit pesucrop R9Y
KOPPEKTHPYeT 4acCTOTHYIO XapaKTepHUCTHKY yCHJHTeNas B 00-
JaCTH HH3WHX, a RI2-—B o061acTH BHICIIHX 3BYKOBHIX
yactor. Uactoritie xapamepncmxn peryasTopoB Tem6pa
TIpHBeNEeHbl Ha pHC. 2.

C perynsitopoB TemMO6pd cCHrHaJ NOCTyNaeT najee Ha
6710k mpenBaputenbHoro ycusaurteas (¥4). Ilna komnenca-
nud ocuabieHusi CUTHAaNa, BHOCHMOTO DeryJsTopaMu TeM-
6pa, CIyKHT KacKajl Ha TpaHsuctope T/, HATPYKeHHBIH HA
SMHUTTepHHIA NoBTOpHTeNb (7T2). B memp Harpysku srtoro
TPaH3UCTOpa BKJOYeH OOWHUHA peryastop ycujaenus RI4.

Caenyrollee 3BeHO NpPeBADHTENbHOIO YCHJIHTEJS — Kac-
Kaj Ha TpaHauctope I3, BKJIIOUEHHOM IO CXeMe ¢ oOuuM
smutTepoM. OTpuiarenbHast o6paTHas CBA3b IO TOKY, BO3-
HHKAIOIlasl 3a CYeT OTCYTCTBHS LIYHTHPYIOIIEro KOHJeHCa-
Topa y pesucropa RI2, crabunusupyer Kod3pQHLHEHT ycH-
JeHHs, a TakXke YMeHbIIaeT HeJHHeHHbIE HCKaXKEHHUS.
C KONJNeKTOPDHOH Harpysku TpaHaucropa I3 YCHJIEHHHI
CHrHaJl nNocTynaeT Ha (HJAbTPH BBICOKHX H HH3KHX
9acTor.

@unbrp BbicoKux uyactor C8RI4CYRI15 ycrpaHsier HuU3-
KOYacTOTHBEIE aKyCTHYeCKHe NMOMeXH (3BYKH IIaroB no cle-
He, 3BYKH, BO3HHMKAIOIlUEe NPH ABIXaHHH, U T. L.). QUIbTp
Hu3KuX yacror RI6CI0R17R18C11 noBhiliaeT yCTOAYHBOCTD
yCHJIHTes1 NpH paGoTe B aKyCTHYECKH He6J1aronpHsTHBIX
YCJOBHSIX U YMeHbIIaeT yPOBeHb BBICOKOUACTOTHHIX IIYMOB.
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YacroTHele XapaKTEPHCTHKH (GHJILTPOB NPHUBENEHB HA
puc. 3.

ITpu xesaHuu QUALTPHI MOKHO BBIKJIIOUHTb, 3aMKHYB
KOHTAaKTHI Nepekaiouarenes Bl, B2.

ITocne GuapTpoB uepes pasmesHTENbHBIH KOHIEHCATOP
CI12 curHan mocTymaer Ha SMHUTTEpPHBI NOBTOPUTENb HA
TpaHaucTope T4, corsacyioumuil npeaBapHUTEJNbHBIA YCHIH-
Telb C HH3KOOMHBIM BXOJOM IPEIOKOHEUHOTrO YCHJIHTENS.

C Harpyskn 3MHTTEPHOrO NOBTOPHTENs uYepe3 LENOYKy
C14R24 cwrnan nocrynaer Ha TpaHusuctop Tl 6/0Ka npen-
OKOHEYHOro ycuaurenass (¥5), BK/IOUeHHBIH MO cxeMe ¢ 06-
IIMM 3MHTTEPOM, M Jlajlee Ha BBHIXOJHOH KacKal yCHJHTeJd,
coO6panubll Ha TpaHsucropax T2, T3 (¥5) u T1, T2 no
IBYXTakTHOH GecTpaHcGOpMaTOPHOH CxeMe C KBa3HIOMOJ-
HHTEJbHOH CHMMeTpHel H NOJOXKHUTEeIbHOH 06paTHOH CBA3bIO
no nuraHuio. B BHIXOZHOM Kackame, Gjarogapsi rJ1yGOKOH
0GpaTHOM CBSI3W MO NOCTOSSHHOMY M INIePeMEHHOMY TOKaM,
obecnieydBaeTcs BHICOKAsi CTA0UNBHOCTh PEXXHUMOB H MaJbii
ypOBeHb HeJIMHeHHBIX HCKaxeHuH. PasonHBepCHBIH Kackap
BBHIIONIHEH Ha TpaHsucropax T2, T3 (¥5). HauanbHoe cMe-
LleHHe Ha 9TH TPAH3UCTOPBI IOJAeTCsT C MOMOIIbIO JHONOB
A 1—/13, rotopble 06eCneyHBaIOT TaKKe HEOGXOAUMYIO TEM-
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Puc. 2. YacToTHble XapakTepHCTHKM DeryJaTopoB TeM6pa
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nepaTtypHyio crabunusaunuio. Ina ycTpaHeHHs] BO3MOXHOCTH
€caMoBO36YXIEeHHS YCHJIHTENs Ha YJbTPAa3BYKOBBIX 4acTo-
tax cayxar RC-uenoukn RI11C4, RI12C5 u KoHIeHCATOp
Cl. B ycunutene nmpefyCMOTPeH KOHTPOJb OTHaBaeMofi B
HArpy3Ky MOIIHOCTH, a TaKXe HHAMKAlUMs INEeperpysku c
TIOMOILBIO CTPEJNOYHOro HHAMKaTopa MI11.

Baok nuranus (¥6) coctouT M3 ABYX BHIIpSAMHTEJERH.
IepBuift BoimpsMutens ([41—/14) — cTraGUIN3HPOBAHHbIN,
C 3alIMTOH OT Neperpy30K M KOPOTKHX 3aMbIKaHHH, Ipel-
Ha3HauyeH AJIs1 NHUTAaHUS TPAH3HCTOPOB BHIXOIHOTO Kackaja.
Cra6unnsaTop BbIMOJHEH Ha TpaHaucropax I3, T2 (6a0k
¥6) u T3, T4 (BHe GJOKOB), MO IOCJENOBATENbHON KOM-
NIeHCAllMOHHON CXeMe C COCTaBHBIM peryJHpYIOUIHM TpaH-
3ucTopoM. HoMuHa/bHOE BBHIXOJHOE HAampsiKeHHe CTabuJIH-
3atopa +62 B. MakcumanabHHE TOK, NOTpeGisieMBIil BHI-
XOJHBIM KacKajoMm, He npeBbimaer 2 A. YcTpoAcTBO 3alIUTHI
co6pano Ha Ttpansucrope I'l. PaGoraer oHO cienyommum
ob6pasom. Tok Harpysku, mportekas uepe3 pesuctop RS,
co3faeT HAa HeM IMaJieHHe HAaNpPSMXKEHHs, NPHUJIOKEHHOEe K
6ase tpanaucropa I/, KOTOpBII B HOPMAaJbHOM COCTOSIHHH
3aKpHIT. [Ipn HOCTHXKEHHH TOKOM Harpys3kd OIpeleseHHOTO
YPOBHSI Hampsi)KeHHe Ha pesuctope RH, a cienoBaTesbHO,

K, 06
+5]

gl
.
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Puc. 3. UYacToTHbie XapakTepHCTUKH (HJLTPOB
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u Ha 6ase Tpanaucropa I'l ysennumuBaercst. Tpausucrop T/
OTKpBIBaeTcsl, U pesie PI, BKIOUEHHOE B €r0 KOJNJIEKTOPHYIO
uenb, cpabarteiBaer. [Ipu 3ToM crabuausaTop W Harpyska
OTKJIIOYAIOTCS OT HCTOYHHKA NHTAHHS, a pesie CaMOOJOKH-
pyercsi. Ilocie ycTpaHeHuss mneperpy3kd HeOOXOIMMO BHI-
K/JIOYUTb U CHOBA BKJIIOUHTb BBINPSIMUTEb.

Hdnsa ycrpaneHus «zapeGesra» npu cpaGaTBIBAHHH pele
€ro KOHTAaKThl IIyHTHpYyloTcsi KoHIaeHcatopom C4. EmkocTb
3r0r0 KOHJeHcaropa JeXuT B npepenax 0,22—1 mMx® u
nopbupaercsa nmo HaubGosee ueTKOMY cpabaThiBaHHIO pelle.
BrixofHCe HampsiKeHHe cTaGUIH3aTOpa yCTaHABJIHBAaETCS
nepeMeHHbIM pe3uctopoM RI12, a nopor cpabarbiBaHHA
YCTPOHCTBA 3aILMTHI pe3UCcTOPOM R4.

Bropot#i Brnpsamurens ([5—/8) npennasHauen gnas nu-
TAHHS KacKaloB NpeIBapHTEeNbHOrO ycCHJeHHS. B HeM mpu-

o [ ena i of
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Puc. 5. Buewnnii BHA ycuaHTens (CO CTOPOHBI 3ajiHell CTEHKH)
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MeHeH IMapaMeTpHUecKHH CTa6HIN3aTOp HaNpSKEHHd, CO-
GpaHHbIH Ha 3neMeHTax RI4, 9. BuixomHoe HampsikeHHe
sToro crabuausatopa —33 B npum TOKe Harpysku OKOJIO
35 MA.

Koncrpykuus ycuautens. Bee 6/10KM yCHJIHTENsT CMOHTH-
pOBaHBI Ha mJjaTe M3 TEKCTONHTa pasmepoMm 416 X 308 X
X 4 mM. Ilepennsas u 3afHAsA MaHeNH H3TOTOBJIEHBI U3 JIHC-
TOBOTO AlopajioMmunus toimuHol 1 mMm. Ha mepenneii na-
HeJqH (pHuc. 4) YCTaHOBJIEHbl BXOJIHBIE pPa3beMbl, PeryJsiTo-
pHl ycHieHHs H TeM6pa C OTHOCAIUMMHCS K HHM 3JieMeH-
TaMH, Nepek/1i04aTesu GUIBTPOB BHICOKHX H HH3KHX YacToT,
BBIK/IIOYATe b MUTAHHUS, HHAMKATOPHl BK/IIOUEHHST YCHIUTENS
M YPOBHSI BBIXOJHOH MOIIHOCTH.

Ha 3apneill creHKe (puc. 5) pacnosoxkeHEl ceTeBo npeao-
XpaHMTeNb, IIHYP NUTAHHS H Pa3beMbl IJIS MOLKIIOUEHHS
rPOMKOroBOpHTeNe. BHyTpeHHMI BHI YCH/IHTENs NOKa3aH
Ha pHc. 6. OtnenbHble 6JIOKM €ro CMOHTHPOBAHBl Ha Ile-
YaTHBIX IJaTax, 3CKH3bl KOTOpPHIX MOKasaHbl Ha puc. 7—I11.

BbixomHBIE TpPaH3HCTOPHI pa3MelleHbl Ha paguaTope,
yepTeX KOTOpPOro npuBejneH Ha puc. 12, Ha ananornunom
o pa3MepaM paauaTtope pa3MellleHbl H TPaH3HCTOPHI CTa-
6unusaropa T3, T4.

o i

2 | ——

Puc. 6. BHyTpeHHHA BHA yCHIHTENS
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B ycunutene B OCHOBHOM HCHONB3YIOTCS (pabpHuHBIE
Ieranu. Bece nocrosinnble pesnctopnl Mapku MJIT. Pesucro-
pu RI3, R14 (6n0k ¥5) u R5 (6nok ¥6) mamoTaHm Ha
pesucropax MJIT-2 BHICOKOOMHBIM IpoBOOM. Pesncroph
perynsaTopoB ypoBHs u TeM6pa — CI13-12B, nopcrpoeunsie
pesuctopu R2, R5, R10 (6nok ¥5) u R12 (6mox ¥6) —
CII3-1B. Pesucrop R4 (6s10k 6) — CIT5-28A.

OnekTpoanTHieckHe KoHIencatopn C6, C7, C9 (sHe
610koB) — K50-3B.  Ocranbubie — K50-6.  Konmencaroph
nocTosiHHOA emMKoctd — MBM, BM-2, KM, KJIC. Peae

Pl —P3C-9, nacnopr PC4.524.200 uau PC4.524.201.
Tpancdopmarop nuTanus HaMOTaH Ha MarsuTONpoBoe
n3 maactun 1120, Tommuna na6opa 64 MM, nuouanb OKHA
20 X 50 mM2 O6morka [-2 copepxut 353 BHTKa mpoBoza
I12B-1 0,49; 2-3 — 481 Butok II9B-1 0,65; 4-5 — 223 BUT-
ka II9B-1 1,25 u 6—7 — 132 Burka I19B-1 0,18.
Bxoanbie M BHIXOZHBHIE pasbeMbl — YHHDUIHPOBAHHEE
CI’-3. Ceresoii npenoxpaunutens I1pl — TIM-1. Unnuxaro-
POM BKJIOYEHHSI yCHJHTeNs CAYXKHT jJamna KM60, 55 mA.
B KauecTBe CTPeJIOYHOrO MHIMKATOPA HCHOJb30BAH npu6op
M4283 ¢ Tokom nosHOro oTkI0HeHHS 250 MKA.
HanaxusaHue ycuiautens HauuHAOT C peryJinpoBKH

[
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Puc. 7. Mukpodounsi yenautens (¥1, ¥2):

@ = neYaTHad MJaTa; 6 = OGUHY BHX
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6s0Ka nutaHus. 19 3TOro MOMHOCTHIO CMOHTHDPOBAHHBIA M
NpPOBepPEeHHHIA GJIOK MHTAaHHA BKAIOYAIOT B CeThb NEePEeMEeHHO-
ro Toka (YCHJHTeJNb NPH 3TOM HOJNXKEeH OHITh OTKJIOUEH).
C noMmoIB0 NOACTPOEYHOro peauctopa RI12 mo BOLTMETPY
NIOCTOSIHHOTO HaMpsKeHHs, NOAKIIOUYEeHHOMY K BBIXOAY CTa-
6MIM3aTOpPa, YCTAHABJHBAIOT BHIXOJHOE  HamNpsKeHHe
+62 B. Ilanee K BHIXOAY cTaGH/IM3aTOpa CJELyeT MOLKJIIO-
YHTh IIeNIOYKY, COCTOSIILYI0 M3 MOC/Jef0BaTeJbHO COeJHHEeH-
HBIX 5KBHBAJIEHTa Harpy3kH (MOLLHOTO IIPOBOJIOYHOTO pesH-
cropa conpotuBieHueM 30 OM) u aMmmepmeTpa C TOKOM
NOMHOTO OTKJNOHeHHs He MeHee 2,5 A. Ilokasanus amnep-
MeTpa MOJXKHH GBITh OKOIo 2 A, a HampsikeHue -+62 B,
KOHTPOJHpyeMOe BOJIbTMETPOM, NPAKTHYECKH He MIOJIKHO
H3MEHHTbCH, YTO CBHIAETENbCTBYET O HOpPMaJbHOH pabore
crabuausartopa.

[Tocne aToro mpHcTymaloT K HaJlaXXHWBaHHIO YCTPOHACTBA
3aiuTe. V3MeHsisT CONpOTHB/IEHHe Harpy3o4HOTO pPe3HCTO-
pa, ycraHaB/JMBAaIOT TOK uepe3 crabuiausarop 2,3 A u, Bpa-
umas ABHXKOK NepeMeHHOro pe3ucropa R4, moGuBaioTcs Ha-
HexHoro cpabaThiBaHHS yCTPOACTBA 3aLIHTHI.

Cra6uau3aTtop Hanpsixkenus Ha —33 B pery/aupoBku He
Tpe6yeT, HEOGXOAUMO JHIIb YGEIHTbCA B HAJHYHH Ha ero
BEIXO/Ie YKa3aHHOrO Bhillle HanpsixkeHus. Ha stom peryan-
poBka 6Ji0Ka NHTaHHS 3aKAHYHBAETCH, M MOXHO INPHCTY-
naTth K HaJlaXXHBAHHIO YCHIIHTES.
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Puc. 8. DmurrepHulit noBTOpUTEND (¥3):
@ = eYaTHas NJaTa; 0 = OOLHA BHI
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[Tpn npaBunbHOM MoOHTaxe 6aoKH ¥I—¥4 B Hanmaxn-
BaHHH He HyXzaiworcsl. Il pery/svpoBKH YCHJHTENS MOIL-
HOCTH K OJHOMY K3 BXOJOB YCHJHTE/NS] MOAKJITIOYAIOT 3BYKO-
BOA reHepaTop, a K BHIXOAY — COeJHHEHHBIE NMapaJesbHO
SKBHBAJIEHT Harpy3kd (MOIUHBIA MPOBOJIOYHBIA pPE3HUCTOP
conpotusieHuem 4 OM) u ocumanorpad. K cpenneit Touke
OKOHEYHOro ycHJIuTeNsl (MOJNOXKHTeNbHAs OOK/JIajgKa KOH-
neHcatopa C7) MOAKMIOYAIOT BOJIBTMETP MOCTOSIHHOTO HA-
npsixkenusa. C momouipio NOACTPOEYHOro peauctopa R2 mpo-
M3BOJAIT CHMMETPHpPOBaHHE BBHIXOXHOrO Kackaja, Jo6uBasch,
yTOGbl HANpsSXKeHHE B CpPefHell TOuke OBLLJIO PaBHO MOJIOBH-
He HaNpsXKeHHs HCTOUHHKA nutaHudA. Jlanee co 3ByKOBOro
reHepaTopa Ha ONWH H3 BXOAOB MOZAIOT CHIHAJ YacTOTOil
1000 My u aMnNAATYNOH, ONpenesaeMOd YYBCTBHTENbHOCTBIO
ycuauTtens. Bpamas nBHKOK nmepeMeHHOro pesucropa R0,

\ %43 \

Puc. 9. INpeasaputenbuuit yeuanteab (YA):
@ — neyaTHas NJaaTta; 6 -- oGLMA BHA



Puc. 10. Okoneunntii ycuaurean (¥5):
a — nevatHas miaata; 6 — oGLIUH BHA
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Puc, 11. Box nuranus (¥6):

a - nevaTHaa mjaara; 6 - oGWHA BUO
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Puc. 12, Pagnatop BbIXOAHBIX TPaH3HCTOPOB
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Puc. 13, CoesHHeHHEe rOJIOBOK TPOMKOTOBOPHTENS



YCTaHABAHBAOT HOMMHA/bHYI0 UYYBCTBHTENBHOCTb YCHJM-
Teasd, JOOMBasiCb HaNH4YHsA Ha 3KpaHe ocuujiaorpada cu-
HYCOHAJILHOTO CHTHaJa aMIVIUuTY0# 47B, 4T0 cOOTBETCTBY-
eT BuIXoxHO# MomuoctH 70 Bt. Ilpn amnautyne BHIXOZHOrO
curHana 51—54 B posxHO HacTynmaTh ero CHMMETPHYHOC
OrpaHHyYeHHe, UYTO CBHAETeNbCTBYeT O IpPaBHJBHOA pery-
JIIPOBKE YCHJIHTENS.

Tox mNOKOA BHIXOJHBHIX TPAH3HCTOPOB YCTAHABJHBAIOT
NOJCTPOEUHLIM pe3ucTopoM RS okono 70—100 mA. Ilpm
3TOM HCKaXKeHHs BBIXOJHOTO CHTHaJa MHHHMaJbHHL. H3Mme-
peHHe OCTa/JbHBIX NMapaMeTPOB YCHJIHTENS] NPOH3BOAAT MO
MeToJHKe, MpuBeneHHOH B ctaThe }0. [TaxomoBa «OcHOBHHIE
napaMmerpn ycuaurens HU u ux usmepenue» («Panuo»,
1974, Ne 4, c. 51—54).

I'pomkorosopurean. Ing coBMecTHO# paGoOTH ¢ yCHJIHTE-
JIeM HCTOJIb3YIOTCS IBA HAEHTHYHBIX TPOMKOrOBOPHTENS 3a-
KPBHITOTO THNA, B Ka)KIOM H3 KOTOPHIX YCTaHOBJEHO CeMb
TOJIOBOK: ueThipe HH3KoyacTOTHHIX 10I'J1-30 M TpHu BHICOKO-
yactotbix 3['JI-15. CxeMa coeauHEHHS TOJIOBOK TPOMKOro-
BOpHTe/ell NMpHBefeHa Ha puc. 13. SIIHMKH TPOMKOrOBOpHTE-
Jiell H3TOTOBJEHB H3 JAPEBECHO-CTPYXKEUHBIX IUIHT TOJIIH-
Ho#t 18 Mm. Pasmep kaxnporo simuka 750 X 550 X 260 mm.
3azHHe CTeHKH H3roToBJeHH M3 10-MM (aHepH H HarJyxo
NpUBHHUYEHBl K Kopmycy. BHyTpenHuii o6beM SILIHKOB 3a-
MOJIHeH XxJ0m4ato6yMaKHOH BaToH.



U3MEPHTEJIbHAS TEXHHKA

TEHEPATOP KAYAIOHIEACS YACTOThHI

B. Kosaxaen

Jlns HacTpOHKH ycHAHTeNel NMPOMEXKYTOUHON YacTOTH,
pasnuyHLIX (GHABTPOB, B TOM uHuc/ae (QHILTPOB COCPENOTO-
YeHHOH ceJIeKLMH, O4eHb YJOGHO HCIOJb30BAaTbh IeHEpaTop
kauaroutefica yactorel ('KU). Onnako GoNbIIMHCTBO TaKHX
YCTPOHCTB HOBOJILHO CJOXKHO, M HX HM3rOTOBJIEHHE H HaJja-
)XHBaHHe 3aHHMAIOT MHOro BpeMeHH. B my6aukyeMon cTa-
Tbe NPHBOIHTCS ONHCAHHE CXeMbl M KOHCTPYKIHH NpPOCTOro
I'KY na cpepniolo yacrory 465 kI'n. HecMotpst Ha mpocro-
Ty, 3ToT 'KU nosBossier Guictpo Hactpouts ¢uaptp ITU ¢
IOCTaTOUHOR 151 Jo6GuTeNbCKUX Iesell TouHocThi0. 'KU
paccuutal Ha paboTy ¢ Ja06HIM ocuuaaorpadom, moaoca
pa6ouyHux 4YacTOT KOTOPOTO COOTBETCTBYET IOJIOCE YacTOT
HacTpauBaeMoro GuabTpa.

[Mpunnun pa6orer 'KY yno6HO paccMOTpeTh, MOMB3Y-
fCb €ro CTPYKTYpHOH cxeMoOH, u3oOpaxkeHHOH Ha puc. 1.
Yacrora 3ajaioumero reseparopa ! uaMeHsieTcsi ¢ MOMOLIBIO
BapuKamna 2, ynpasJasemoro Hanps:keHueMm cetd 50 I'n. Ha-
NpsiKeHHe 3aJalollero reHeparopa ¢ H3MeHswoLlefics yacro-
TOl yepe3 GydepHhIfl Kackaj 3 MOCTyNmaeT Ha CYMMHUpYIOLLee
ycrpoiictBo 4. OIHOBpEMEHHO CIONA Xe uepe3d apyroit Oy-
(depHBIfi Kackag & mOCTymaerT CHrHaa KajauOpOBOUHOTO

) »> J 4 - I 6
f Y

Uynp
2 | 5ty 7 |—= Boixod

Puc. 1. CtpykTypHas cxema reHeparopa:
1 — 3ajalomull renepatop; 2 — ynpapasieMblfi sJeMeHT (Bapukan); 3, 5 — 6ydepHnsie

KacKanbl; 4 — CyMMHpylollee YCTPOHCTBO; 6 == KaIHOGPOBOUHBLIA reHepaTop; 7 — SMHT=
TepHbIl NOBTOPHTENb
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reHepaTopa 6, ciay:Katero Jjs 06pasoBaHHs METKH YaCTOTHI.
C BhIXOJa CyMMHpYyIOIIEro yctpoiictBa 06a CHrHaja MOCTY-
NaloT Ha SMHTTEPHBLIA MOBTOPHTENb 7 M C HETO Ha BLIXOA
ycrpofictBa. Curnaa ¢ Beixoga 'KU nonaercs Ha Hactpan-
BaeMble yCHJIHTeAb WX GuabTp ITU, BEIXOABI KOTOPHIX NMOA-
KJIOYAIOTCS HEMOCPEeJCTBEHHO K ocuuiorpady ¢ CHHXpO-
HHM3aLMed pasBepTKH OoT cetd. Ha skpaHe ocumanorpada B
3TOM cJydae Oymer HabMIOZATbCS ABYXMOASPHBIA CHrHaJ
¢ oruGaouledf, COOTBETCTBYIOLIEH YaCTOTHOR XapaKTepHCTH-
Ke HacTpauBaemoro Guabtpa uau ycuaureas [TU.

YacroTHas mMeTKa GOpMHpYeTCH METOJAOM HYJeBHIX Oue-
HUA orubalollelt cyMMbl HampsixKeHHH resepartopoB. Hauu-
yHe CBAI3U MeX]y reHepaTopamMy NPHBOIUT K 3aXBaTHIBAHHUIO
HX 4acTOT M paclupeHH0 MeTKH. UToObl yMeHBIIHTb 06-
J1acTh 3aXBaThiBAHHA H CY3HTb MeTKy, B onuchiBaeMoM I'KU
HCNOJB3YIOT ABa Oy(depHBIX KacKana.

IMpunuununaneuas cxema KU npuBesena Ha puc. 2.
3aparouiuit reHepaTop coGpaH Ha TpaH3HCTOpe T1 mo cxeme
c HH,LIyKTPIBHOH ca3blo. KonebGatenpHHfi KOHTYp 06paso-
BaH mepBHuYHOA oOMoTkol I Tpancdopmartopa Tpl u
€MKOCTbIO 3aKPHITOTO Nepexoja auona /3. dta eMKOCTb H3-
MeHseTCs NPH NMOJaye HA AHMOJ HampsiKeHHS CeTH uepe3 Ie-
peMeHHBIA pesrcTop RS, ¢ mOMOLIbI0O KOTOPOrO MOXKHO ycTa-
HOBHTb HYXKHYIO JeBHalui0 uactoThl. Uro6el auox 3 He

11173068 T2[T308A T3[T308A 74 [T3088
16200353

A/l ,4704R6
150 68K

-78 TS [T306A

lﬁ?

-]-m %5
%m o052

Puc. 2. [puduunuanbuan cxema reneparopa
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OTKpPHIBAJICSI TPH AaMIIUTYIHBIX 3HAuUeHHAX HamNpsiKeHHus
reHepartopa, ¢ nomouipto auonos A1 um /2 310 Hampsxke-
HMe orpaHuuuBaercs no ypoHs 0,5 B. B menbp smurtrepa
tpaHauctopa T/ BKIOYeH pesuctop R3S, yaydllaomui
¢dbopMy HanpsKeHUs 3aJalolIero reHeparopa.

CurHal ¢ 3ajamooluero reHepatopa uepe3 KOHIEHCATOD
C4 u pesucrop R4 nopmaercsi Ha GydepHbIi KacKaf, BHINOJ-
HeHHBI Ha Tpausuctope T2 mo cxeme c o6mel 6asof.
C KOJIJIEKTOPHO! HAarpy3KH 3TOr0 TPaH3HCTOpPa — Pe3HCTOpa
R7 curnan mocrynaer Ha 6asy tpansucropa T8, BKJIOYeH-
HOTO IO CXeMe 3MHUTTepHOoro mostopuress. C aMHTTepa 3TO-
ro TpaHsucropa uepes KoHuencarop CII curnan nojaercs
Ha Brixo# I'KU. YpoBeHb BHIXOAHOrO CHTHAJa peryjaupyercs
nepeMeHHBIM pe3ucTopoM R7.

FenepaTop KanuOpoBOuWHOH uacTOThl co6paH Ha TpaH-
sucrope T4 mo cxeme ¢ o6mie#t 6asoit. Yacrtora sToro reHe-
patopa H3MeHsIeTcs ¢ MOMOIIbI0 KOHJEHCATOpa MepeMeHHOR
emgoct C10. CurHan KajauGpOBOUHOH 4ACTOTHI uyepe3 pe-
auctop RY mocrynaer Ha GydepHBIfi Kackan, co6paHHLIH Ha
TpaHsucrope T3 Takxke mo cxeMe c¢ obmeli 6a30f, HO pa-
Goralomuii 6e3 HauaabHOro cmellenusi. Curran Kaan6po-
BOYHOH YacTOTHl BBIJENseTcs HA obumeM Aas oboux Gyde-
poB pesucrope R7. .

Brimpsamutens 'KU cob6pan na nmuomax [A5—[6. Bu-
NpsIMJIeHHOe HamnpsxXKeHue craGHAu3upyeTcss CTaOHIH3ATO-
pom Ha TpaHsucrope I'6 u mopmaercsa Ha kKackaaw 'KU.

B npuGope wucnoabsylorcsi Tpanchopmartopnt Tpl
Tp2, BHINOJNHEHHHIE Ha TOPOMAAJNBHHIX cepleuHukax K7X
X 4 X 2 u3 ¢peppura M600HH. IlepBuunas o6mMoTKa TpaHc-
¢opmaropa Tpl comepxur 80, BTOpHUHAsi 7 BHTKOB, a
tpaHcdopmaropa Tp2 coorBerctBeHHo 140 u 11 BuTKOB. Bee
o6MOTKM HamoraHel mposogoM [I3JIINIO 0,12. B kauectse
TpaHchopMaTopa MHTAHHS MOXKHO HCHOJAB30BaTh TpaHchop-
matop TBK or teneBusopos «Pexopa», «3eHHT», «Jlyu».

KoncrpyktuBHo I'KU BrimosHeHn B BHAe 6J0Ka pa3me-
pom 156 X 86 X 58 mm. Ha nauneBoii maHenu 6Jioka pas-
MelleHb: TyMGJep BK/IIOYEHHS, JaMIla CHTHAJIH3alul pabo-
THl, py4Ka KOHIeHcatopa reHepaTtopa KajnOGpoBOYHOH uac-
TOTHI, @ TaKXKe PYYKH IepPeMEeHHBIX PE3UCTOPOB PEryJIHPOBKH
IeBHANWH YacTOThl R5 W peryJHpOBKH YPOBHS BBIXOIHOTO
curHana R7. Ha TopueBbIX CTEHKax pacmo/ioxKeHbl BHIXOI-
Hble THe3/la W HIJIaHT MUTaHHUSA.

IMopsanok pa6otkl ¢ mnpuGopom caexnywomufi. Ilpubop
BKJIIOYAIOT B CeTh, H K €r0 BHIXOAY NOAKJIIOUAIOT HaCTpau-
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BaeMbld uabtp u ocmmasnorpad. I'eneparop kanmu6posou-
HOH YaCTOTHI YCTaHaBJHBAIOT Ha TpeGyeMyl0 4acTOTy Ha-
CTPOHKH (HIBTPAa M HACTPAHBAIOT (PUABTP MO PE30HAHCHOH
KpHUBOH Ha 3KpaHe ocuussiorpada. Has 6osee TOUHOH Ha-
CTPOFKH METKY «OTBOJASAT® B CTOPOHY, UTOGH OHa He HCKa-
xana ¢opmy orubatomeit. [locne Hacrpoitku ¢uabTpa mnpo-
BEPAIOT €ro CPeJHIOI YacTOTy M MOJIOCY TpPOINYCKaHHUA,
yCTaHaB/JHBAasi METKy B HYKHOM MeCTe Ha 3KpaHe OCLHJJIO-
rpada. Bosee TOuHyI0 YacTOTHYI0 XapaKTEDPHCTHKY (HJIb-
Tpa cHuMaloT ¢ nomoumpio I'CC M J1aMImOBOrO BOJBTMETPA.

H3MEPHUTEJb JOBPOTHOCTH

H. 3umus

[Tpu6op npenHasHaueH AJs U3MepeHHA NOGPOTHOCTH Ka-
TylleK HHAYKTHBHOCTH M KOHTYpOB B mpeaenax ot 10 mo
600. ITorpeurHocTh H3MepeHHs Ha yactoTtax a0 15 MIn
okoso 10%; Bbime 15 MI' morpeilHOCTh BO3pacTeT W Ha
yacrote 33 MI'n mocturter 30%.

[MpuHnunuanpHas cxemMa u3MepuTeNss TOGPOTHOCTH H30-
6paxeHa Ha puc. 1. Jlo6poTHOCTb H3MepSIOT BBeleHHEM B
HCC/IeyeMbIll MOc/Ie0BaTeNbHbIH KOHTYp LxCx 3TanoOHHOTO
HaNpsIKEHHsl e OT TeHepaTopa C MaJibiM BHIXOJHBIM COHpO-
tuBienueM. IIpu HacTpofike KOHTypa B pe3OHaHC Hampsxe-
HHe Ha eMKocTH KOHTypa Uck Bo3pacraer B Q pas:

ch = eQ
HJIH
U

Q= ecx .

[IpunaB sTanoHHOE HAampsiKeHHEe e 3a €INUHHIY, OTCYeT
JNOGPOTHOCTH MOXKHO TPOHU3BOAMTbL HENOCPENCTBEHHO MO
IIKaJie JIaMIIOBOTO BOJILTMETpA.

®yHKuHOHAMLHO MPHGOP MOXKHO pasfesnuTb Ha Tpu 6Jo-
Ka: maaBHBIf reHepaTop BU, uamepuTeap TOKa H J1aMNOBHIA
BOJIBTMETP.

Fenepartop co6paH Ha jgammne JI/ mo cxeMe HHAYKTHBHOH
TpexTOukd. YacTOTHBI JAWanasoH IJIaBHOrO TreHepaTopa
pas6ut Ha naTth moanuanasonoB: 100—330 klm; 330 k['u—
1 MI'y; 1—-3,3 MrI'ii; 3,3—10 MI'y; 10—33 MTI'u. Tounoctb
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ycTaHoBKH 4actothl 2%. Koaddunuent nepekpbitus no wac-
TOT€ Ha KaX[IOM M3 NATH AuanasoHoB 3,3. Yacrora mepe-
cTpauBaeTrcs 6JI0KOM CIBOEHHHIX KOHAeHcaTopos CI3—Cl14,
IpUYeM Ha MePBHIX YeThIpex AHama3oHax paboraioT o6a ma-
paJjieIbHO BK/IIOUEHHBIX KOHAEHCATOpa, a Ha NATOM OJMH
kougencarop CI13. Ilnsa ymeHblueHusi Koadduunenra rap-
MOHHMK H NOBBILIEHHSI CTAOHUIBHOCTH AMIIHTYABl BHIXOJHOTO
HAQNpSAXeHHs B Ilellb OGPATHOH CBA3H BKJIIOUEHBI PE3HCTOPHI
R2—R5. VaMepHTe/bHBI/l KOHTYD CBSI3aH C TeHepaTOPOM
np¥ momouu Kartymek cBf3n L6—LI10. Uto6bl BHICOKO-
YacTOTHOe HaMpsiKeHHe He MOMaJ0 B M3MEPHTENbHBIA KOH-
TYp NMOMHMMO BXOZa, TeHEpaTOp 3KPaHUPOBAH; I/l 3TOH Ke
HeJaH CcJyXKaT NOPOXoAHble KoHIeHcaTopnl C5—C7 u ppoc-
cenu Apl—/p3.

HaMepuTenbHas yacTh CXeMbl COCTOHT H3 BHICOKOYACTOT-
HOro TepMonpeo6Gpa3oBaress, pesucTopa cBs3u R6, uHauKa-
Topa u Jammnosoro BoabtMerpa (J12, JI3). Humukatopom
TOKa M BOJbTMETPOM CJYXKHT MHKpoamnepmerp M24 c ro-
KoM moJsiHoro oTkJoHeHus1 200 MxA. Tepmonpeo6pasoBareb
paccuMTaH Ha HOMHHaJbHBIA TOK 220 MA, BBIXOAHAfA Tep-
MO37c ero cocrasiaser 15 MB, uto mocTaTouHO AJA OTKJIO-
HEHHSI CTpeJKH MHKpoaMnepMmerpa Ha Bcio wiKaay. [lpu
YKa3aHHOM 3HaUeHHH TOKA M CONPOTHBJIEHHU pe3ucropa R6
0,05 Om BBOAMMOE B KOHTYpP LxCx BHICOKOUACTOTHOE HAmps-
)eHHe cocrasisier 10 MmB. MakcumasbHOe 3HaueHHe 106poT-
HOCTH 10 OCHOBHO# IKaJse paBHo 200. Pacmupenue mpene-
Ja H3MepeHHH [OCTHUraercsi YMeHbIIEHHEM BBOJHMOIO B
KOHTYp BBICOKOYAaCTOTHOrO HampsikeHHd. B arom cuayuae
3HayeHHe NOOPOTHOCTH MO OCHOBHOM IKaJjle YMHOXaeTcs Ha
COOTBeTCTBYIIHA KO3 dunueHt. BrixoqHOe HampsiKeHHe
reHepaTopa peryjaupyercs o 5KpaHHOR ceTke Jamnsl JI/
pesucropom R8.

Pesucrop cBsisu R6 nonxeH GbiTh Ge3peaKTHBHHIM. Ero
KOHCTPYKIHsI IOKa3aHa Ha pHuc. 2.

JlaMnoBuIfi BOIbTMETP cob6paH MO MOCTOBOH GajaHCHON
cxeMe Ha Jamnax J12, JI3. OyHKUMH H3MepUTENbHOTO Je-
TEKTOpa BHIMOJIHAEeT ABOAHOA nauox JI2, JeBas MOJOBHHA
KOTOpPOro paGoTaer JeTEKTOPOM BLICOKOYACTOTHOTO Hampsi-
XKEHHs, a [paBasi UCHOAb3yeTcs AJs KOMIEeHCalMH Hayajb-
HOTO TOKa JeTekTopHo#l Jammel. Hyap BosbTMeTpa ycra-
HaBJHBaeTcs IepeMeHHbIM pe3uctopoM R15. OnuchiBaemoe
ycTpoiicTBO O6safaeT MadbiM ApefoM HyJsl, MO3TOMY HeET
Heo6XOAHMMOCTH BHIBOXHTb OCb pesuctopa RI5 Ha mepex-
HIOI0 MaHeJb mpubopa,
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H3mepurenbHbEIM KoHAeHCAaTOpOM CI7 MOXKET CAYXHTb
BBICOKOJOOPOTHBIAI KOHAEHCATOp C NPONAasiHHBIMH CTaTop-
HEIMH H POTOPHHIMH mjactHHamu. TpanchopmaTop muTaHus
MOXeT ORITh JI06oro tumna, Ha momHuocts 20—30 BT, ¢ BHI-
XOIHBIMH HanpsixkeHusimu 250 u 6,3 B.

KoncrpyktuBHo npu6Gop (puc. 3) BHINONHEH B BHIAE OT-
nelbHBIX OJIOKOB, YKpeIUIEHHBIX Ha INepefllHell MaHe H HpH
MOMOIIH CTOeK. BosbTMeTp coOpaH Ha newyaTHol Iuiate
(puc. 4), Ha 3TOH Xe MJIaTe YCTAHOBJIEH KOHIEHCATOp H3-
MepHTe/bHOrO KoHTYypa CI7.

Hans nacTpofiku uaMeputens AOGPOTHOCTH HEOGXOLHMO
uMeTh BoabTMerp 1156/1, muanusonbtmerp B3-3, uamepn-
teib L u C Ttuna E12-1A ¥ reTepoAHHHBII BOJBLTMETP
Y4-1. Ilpu OTCYTCTBHH yKa3aHHBIX NPHGOPOB HX MOXKHO
3aMeHHTb APYTMMH aHAJOIMYHOTO Ha3HayeHHs.

Hacrpoiitka reHepatopa cocToHT B NORGOpe €MKOCTH
KoHzeHcaTopoB C8—C12 B mpepenax 5—30 n® no moay-
YeHHsl 3aJaHHOTO MePeKPBITHA MO QHANa3OHy H TPafgyHpOB-
Ke mkajabl. Karymgu LI/—L5 He HMeIOT NOJICTPOEUHBIX
CepleyHHKOB, HX HHAYKTHBHOCTb MOJTOHsIeTCs INpPHOGO-
pom El12-1A no nosyueHHs 3HaueHHsl, YKa3aHHOro B Ta6-
JHLe.

WUUHI""MMH

033 ~10, 33 ID

Bl

I|'

'JACTGTA

'“ ”HHqumllll“”m

Puc. 3. BHeumnuit BuA npuGopa
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HIkany MHOXKMTeNsT BOOPOTHOCTH IPAAyHPYIOT Ha 4acTo-
te 50 'n. Hnsa aToro JeBblfi MO cXeMe KOHell IOJOrpeBare-
Jisl TepMOHaphl MOACOENHHAIOT K HCTOYHHMKY Hampsi:KeHUs
50 I'u, Kk BEIXOJHBIM THe3[aM IapaJlielbHO pe3ucTopy R6
HOAKJMOUaleT MuiauBoabT™Merp B3-3. Mcrounukom Hamps-
KeHus dactoroil 50 ' MoxkeT cay:XKHUTb HakanbHasg oOMOT-
Ka TpaHcopMaTopa NMHTaHHs, NOAK/IOYaeMas K OJOrpeBa-
Tesll0 TepMONaphl yepe3 noGaBqubm nepeMeHHBIH Pe3UCTOP
conporusiaennem 100—150 Owm. Ilpu rpagyupoBke MIKa/bi
MHOXKHTeAs HOOPOTHOCTH cJeAyeT wu3beraTb MNeperpysok
TepMOIapsl, NOBLILIATL HANPSKEHHE HYXKHO OCTOPOXKHO, Ha-
ypHafd C MHHHMaJbHOrO 3HauyeHHs. [las pacuimpeHus mpe-

> 77877 {

=

Mecmo  rpennenua CT7,

-

Puc. 4. Ileuatuas naara BoJbTMETpa
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Tabauya

OGo3naue- HuaykTus- | Inamerp
HHE IIo Uncao BUTKOB Iposoa HOCTB, Kapkaca,
cxeme Mkl mm

L1 444 [Mocepe6p. 0,8 0,77 16
L2 136 I13B-2 0,75 4,75 20
L3 264-26x 2 JI21O 110,07 47,5 12
L4 824-82x2 JIUIO 110,07 475 12
L5 [130+4-48--178x 3| JIDLUIO 5x 0,09 4750 18
L6 0,7 I19B-2 0,6 — 22
L7 0,7 I13B-2 0,6 — 24
L8 0,7 [19B-2 0,6 - 18
L9 0,7 [19B-2 0,6 - 22
Lio 0,7 [19B-2 0,6 - 27

Mpumeuwanne. Karywku LI u L2 umelor psposylo HaMOTKy. L3—L5 na-
MOTKY <«YHHBEpCaJb» B TPeX CEKIHAX, IIHDHHA CEeKUHH 4 MM, PacCTOSHHE MeXAYy
#uMH 3 MM. Katymku cesisu L6—LJ0 pacrnonaralorcsi HNOBEPX COOTBETCTBYIOUHX
KOHTYPHBIX KaTyumeKk L/—L5 B ux cpeanel 4acTH.

JeJIOB H3MepeHHs HCHOJb3yIOTCs 4eThipe MHOXHTeas: 1,5;
2; 2,5; 3, uTO B efMHHIIAX HANpPSKEHHS] COCTABUT COOTBET-
cTBeHHo 6,66; 5; 4; 3,33 MB.

[lIxany naMnoBoro BOJBTMETPA B €AMHHLAX AOGPOTHOC-
TH TPajayupyioT Takxke Ha yacrore 50 I'u. IIas storo me-
pexmouartenr B2 cTaBAT B HHXKHee IO CXeMe MOJIOXKeHHe.
Anop neBoit moJioBUHBI JaMnbl JI2 yepe3 pasieaHTeJbHBIH
KonjeHcatop eMKocTbio 0,1 MK® nmoakmoyaloT K HCTOUHHKY
HanpsixeHus yacroroil 50 I'm; mapanaenbHO eMy BKJIIOYAIOT
o6pa3uoBblii BoabTMeTp. KICTOUHHMK HAmpsiXKeHUs [NOJIXKeH
HMeTb BO3MOXKHOCTb PEryJHPOBKH BbIXOJHOTO HaNpsiKeHHs
ot 0,1 1o 2 B, uTo cooTBeTCTBYeT 3HAuUeHHSM NOGPOTHOCTH
ot 10 no 200. ITocne mATHaAATHMHHYTHOIO NPOTpeBa BHI-
CTaBJAIOT HYJb BOJbTMeTpa. BhiXxoJAHOe HampsiKeHUe BOJIBT-
MeTpa ycTaHaBJuBaloT okosio 2 B. Pesucropom RI2 crpean-
Ky npubopa cTaBsT B KpaliHee npasoe nojsoxenue. ['panyu-
POBKY MpPOHM3BOAAT B eIWHHMUAX HOGPOTHOCTH, YYHTHIBas,
4T0 Ha eAMHHLY AOGPOTHOCTH ycaoBHO mpuxoputcs 0,01 B
HamnpsixKeHus.

HIkany emkoctH n3mepuresabHoro kourypa CI7 rpanyu-
pylotr no nmpubopy E12-1A. Bxon npuGopa noJk/aiouaioT K
BBIXOJHBIM THe3[aM H3MepHTels LOOPOTHOCTH O BO3MOXK-
HOCTH KOPOTKHMH NpOBOJLaMH. ['payHpOBKY NpPOU3BOAAT B
MOJIHOCTbIO COOPAHHOM M BCTABJAEHHOM B KOXYX npuGope.
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SJIEKTPOHUKA B ABTOMOBHIJIE

THPUCTOPHbIM 3ANYCK NMOJOTPEBATEJIEA

B. Jlomanosuy, A. Kysbmuuckuit

3uMHHM# 3amycK aBTOMOGHJILHOTO JBHraTesisi C XHIKOCT-
HBIM OXJIaXIeHHEM 3HAUUTeNbHO o6GJierdaercss NpH HaJIHYHH
NpeaNyCKOBOro mnoporpeBatens. [opiouas cMmech MOJIXKHra-
eTcs B KaMepe TOpeHHs NojorpeBaTess JuOO C NOMOIIbIO
CBeuH HaKaJMBaHHUfA, JHOO OT OOBIYHOA cBeyd U HOMNOJHH-
TeJbHOH KATYIIKH 3aXKHTaHHs C 3JEeKTPOMAarHUTHBIM Mpe-
peiBaTesieM TOKa. [TOMKHI C NMOMOIIbLIO CBeYH HAKaJHBaHHUSA
HaHMeHee 3KOHOMHYEH, TaK KaK TOK, MOTpebiseMbldi Ta-
KoM cBeyoll, MoxeT AoctHrath Gosee 10 A. 3HauuTeNbHO
s deKTHBHEe HCKPOBOE YCTPOHCTBO MOJXKHra C KaTyIIKOH
3axurasus. B sTom ciyuae BmecTo cBeuM HaKaJHBaHHA
Hcrosib3yeTcss OObYHAs 3aliajbHasi cBeya WM PaspsiiHHK.
TIpepbiBaTesleM TOKA CJIYXHT 3/1eKTPOMAarHHTHOE  pelle,
BKJIIOUeHHOe Kak 3ymmep. Hanmume B 3TOH CHCTeMe Mexa-
HHYEeCKHX KOHTAKTOB fBJseTcs ee HaubGosee caabbiM Mec-
TOM, TaK KaK KOMMYTHpYeMHIHi HMH TOK nocturaer 3—4 A
M TmpephIBaTeNb OBICTPO BBIXOJHT U3 CTPOSL.

Huxe npuBomuTcs omucanue OeCKOHTAKTHOTO YCTpOM-
CTBa MOJIXKHTa, BHINOJHEHHOe Ha TupHcTope. OHO obGecneyH-
BaeT HauboJiee MOIIHYIO HCKPY H OTJIHYaeTcqd OT APYTHX CH-
CTeM BBICOKOH HaJeXHOCTbIO, IOJTOBEUHOCTHIO PaGOTH H
9KOHOMHYHOCTEIO.

[IpuHnunuanbHasi cxemMa mpeljaraeMoro ycTpofcrTsa
npuBeneHa Ha puc. 1. [IuTaeTcs oHO OT HCTOYHHMKA NMOCTOSH-
Horo Hanpsixkenus 220 B. Hampumep, ot npeoGpasoBarens
HanpsixkeHus: 12—220 B. Onucanusi nogoGHEIX TPaH3UCTOP-
HBIX npeoGpasoBaTesiell MOCTOSIHHOrO HAampsiKeHUs] HEOX-
HOKpPAaTHO NpPHUBOAMJINCH B Jurepatype. Ecau Ha aBTOMOGH-
Jie yCTaHOBJIeHA THPUCTODHAs CHCTeMa 3a*KMraHus (HampH-
Mep, BBINOJHEHHas IO CXeMe, IOMEIEeHHOA B XKypHaJe
«Panuo», 1966, Ne 6), To MOXKHO BOCIHOJIb30BaThCHA €0 JJIsl
INUTaHUSA yCTPOHCTBA nojkura. s sToro Hy:XHO HaMoTaTh
JOMNOJIHUTEJbHYIO NMOBHIIAOMYI0 060MOTKY Ha TpaHchopma-
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Tope npeo6Gpa3oBaTelisl HalpsiKeHHs:, cofepxayo 900 Bur-
koB nposoza II2JIIIO 0,15. K 06MOTKe MOAXAI0YAIOT BhI-
NpSMUTEbHBIA MOGT, BBHINOJIHEHHBI Ha 4YeTHIpeX IHOLAX
1226 B. BoinpsimiieHHOe HaMpsiXKeHHe NOMAIOT HA 3aXKHMBL
I u 2 ycTpoiicTBa NMOAKHra B yKasaHHOM Ha cXxeMe MOJsIp-
HOCTH.

B ycTpolicTBe HCHOJIb3yeTCsl MPHHUMN KOHAEHCATOPHO-
THPUCTOPHOH cHCTeMBl 3a)kurauusa. Heo6xonumasi sHeprus
HCKpoOOpasoBaHusl obGecneuMBaeTcsi C MOMOLIbIO HAaKOIH-
TeJIbHOrO KoHJeHcatopa C2. 3apskasick OT HCTOYHHKA MO-
CTOSIHHOTO HanpgaxeHus 220 B, oH mepuoAuuecKd OTHAET
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Puc. 1. Ipununnnanbhasi cxemMa GeCKOHTaKTHOTO YCTpoOil-
CTBa MOMXKHra C IHHHCTOPOM

HAKOIVIEHHYI0 3SHepruio, paspsiKasch uyepe3 TtHpucTOop /2
Ha NepBHuHYI0 06MOTKY / KaTymku 3axuranus 1pl. Penak-
CAallMOHHBIH TeHepaTop, BLINOJHEHHBIH Ha BpeMs3ajalollel
nenouke RICI n punucrope [J1, obecneunBaer nepekJioue-
aue tupucropa A2 c uacroroét 5—8 I'u. Tlpouecc npote-
KaeT B TAKOH MOCJeJJ0BaTeNbHOCTH: NIOCJe 3aMbIKaiHHsl KHOI-
ku Krnl xonpencarop CI HauuHaer 3apsKaTbcs yepe3 pe-
sauctop RI ¥ mepBHuHyI0 OOMOTKY KAaTYWIKH 3aKHraHHS
Tpl. Ouuucrop A1 u thpucrop J2 nepBoHauaJbHO 3aKphI-
Thl. Kak TOJIbKO HampsiKeHHe Ha OOKJalKax KOHIeHcaTopa
C! craHeT paBHBIM HANpPSIKEHHIO NEPEKNIOUEHHS] NMHHCTOPA
Jl1, nocaeHHl NEPEXOAHT B NPOBOASILEE COCTOSIHHE; KOH-
nencatop CI1 paspsikaercss yepe3 aunucrop I u ynpas-
asouuin anekrpoa tupucropa A2. Tupucrop A2 oTkphiBa-
eTcsl, ¥ HaKONMHUTeJbHBIH KoHAeHcaTop C2 paspsiKaercs ue-
pe3 Hero W NMepBHYHYI0O OOMOTKY KaTYIIKH 3axurauusi Tpl.
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Umnysbc BLICOKOTO HaNpPsi)KEHHA CO BTOPHUHOH OOMOTKH
KaTyLIKH 32)KUraHus MOCTYNaeT Ha 3amajbHYI0 CBeYy HJH
paspsiHUK, YCTAHOBJEHHLI B KaMepe FOpPeHHsI NOAOrpeBa-
reas. dunucrop Z1 u tupucrop J2 npu 3TOM 3aKpHIBAIOT-
csi, © KoHzeHcatopelt CI m C2 sapsxaioTcs. 3aTeM Bechb
npollecc mnoBropsiercd. HacToTa HCKpooOpas3oBaHUS INPH
yKa3aHHBIX HAa cXeMe pHC. 1 mapaMerpax BpeMmsi3azaioule
nenoykn RICI wnaxomurcsi B mpepenax 5—8 T'u. Hauna
HCKpHl B Bo3Ayxe gpocturaer 15 mm. Tok, norpebasembril
YCTPOMCTBOM MOMXKHTA OT AaKKyMyJsiTOpa, He MpeBHIIAET
0,5 A.

[Ipn OTCYTCTBHM [AHMHHUCTOPA THPHCTOPHOE YCTPOACTBO
MOJKHra MOXHO BBINOJHHUTH MO CXeMe, NpHBeNeHHOH Ha
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Puc. 2. ITpusuunuanbiad cxema GeCKOHTAKTHOTO YCTPOMCTBA NOJA-
¥KHra ¢ THPHCTOPOM

puc. 2. YupaBneHue tupucropom 1 ocymecTBasiercs ¢ mo-
MOIIbIO PeJAaKCAllHOHHOTO reHepaTopa, cOGpPaHHOroO Ha Heo-
HoBOl Jawmne JII u pesuctope RI. Ilns 3anmycka ycTpoii-
CTBa HAXKHMMAIOT JBYXMOJIOCHYIO KHONKY Krl, KOMMyTHDYIO-
Iyl LeNd NMUTaHHs HMIyJbcHOro yctpoiictBa. Ilpu stom
konznencatop C/ 3apsikaercsi uepe3 pesucropol RI m R2,
a aMuTTep TpaHaucTopa I'/ OKasblBaeTCsl NMOJAKJAIOYEHHBIM K
412 B. Kax ToJbKO HampsiKeHue Ha OOKJIaAKax KOHIEH-
catopa CI JOCTHTHET YDOBHSI 3aXKHTAHHSI HEOHOBOH JaM-
nu JI1, ona BCubIXHBaeT, ¥ Ha 6a3y Tpansucropa Il nocry-
naeT OTPUIIATENBHBIH MMITYJbC, OTKPHIBAIOWIKI TPAH3HCTOD.
ITonoXUTeNbHBIE HMIYJbC C KoJuiekTopa Il mocTymaer Ha
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yIpaB/sIOIHA 3JeKTpo] Tupucropa I, THPUCTOP OTKpHI-
Baetcs, M KoHaeHcatop C2 paspsikaeTcsl yepe3 NEPBHUHYIO
OOMOTKY KaTyIIKu 3axuranus Tpl. Jlajee Becb mpomuece
NpoTeKaeT TaK XKe, KaK U B YCTPOHCTBE, CXeMa KOTOPOTO
npuseneHa Ha puc. 1. Yacrora mnepek/io4eHHN THPHCTOpa
Jl1 ompenensieTcsi mapaMeTpaMH HeOHOBOH JsaMmnbl JII u
CONpOTHBJIeHHeM pesHnctopa RI. Kak TonbKO moporpeBarenb
3apa6oraer, KHomKy Kuxl OTHyCKalOT, H LeNH NHTaHHS
YCTPOHCTBA MOJXKHUIra PasphblBAIOTCH.

OnucaHHBle YCTPOHCTBA C OAMHAKOBBIM YCIHEXOM MOTYT
ObITb HCNOJB30BAHBl M JJIs 3allycKa NOJOrpeBaTteliss Ha aB-
ToMoGune «3amopoxen». s 3TOro n0CTaTOYHO 3aMEHHTh
B HeM CBeuy HaKa/JHBaHHMs Ha HCKPOBYIO H NOJAKJIIOUUTH K
Hell yCTPOMCTBO NMOJKHra B COOTBETCTBHH C NpPUBEAEHHBLIMH
BhIIIle PEKOMEHJALHUIMH,
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