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Pagnonobutenbckuit High-End. 40 ny4wmx KoHCTpykuui namnosbix YM3Y
3a 40 net /Manas 3HuMknONeaus ycunutenbHol TexHuku. Coctaeutens M.
Kupees. -K., Pagioamatop, 1999, 112 c. c un.

B nocnepHue rogbl Mbl CTanu CBUAETENSAMU NOSB/IEHUS CYNEPKIACCHbIX YCUUTENEN MOLHOCTH
3ByKkoBoM 4acToTbl (YM3Y), koTopbie no ka4ecTBy oTHeceHbl K camoMy “kpytomy” knaccy - High-
End, 4TO 03Ha4aeT 3aBepLueHHUE NOMUCKA NyTEN YNyHLWEHWUs KA4eCTBa 3BYKa, NONYyHaeMoro ¢ NOMOLLbIO
ycunutenen. Takoro poga ycunutenu B GOsbLUMHCTBE CBOEM CTPOSATCS Ha Jlamnax, Kak aTo 6bino B
50-60-x rogax. U ato 3Ha4uuT, 4to High-End nosiBuncs He Ha nycTom mecTe, a Ha OCHOBe TOrO OfbITa,
KOTOpbIK OblN  HaKOMJEH B MPOLECCE COBEPLUEHCTBOBAHUA KOHCTPYKUMH, B TOM HuC/le U
pafuooBUTENIbCKUX.

B kHure cobpaHbl nyHwue paguoniobutensckue KoHCTpykumu YM3U, 0630p KOTOpbIX NOMOXET
nobUTENAM 3BYKO3anuCH pa3obpaTtbCsi B TOM, KaKMMW XapaKTepUCTMKaMW [osbkeH obnaparb
BbICOKOKA4€ECTBEHHbIM ycUnuTenb., A Te, KTO NOOUT M ymeeT cobupatb annapatypy CBOMMH pyKam,
3TO He3aMeHWMasi HLMK/IoNeAus MO KOHCTPYKUMKU U ocobeHnHocTam YM3Y, KoTopbi# BonioLweHbl 1
B COBpeMeHHbIX ycunutensx High-End.

© Wspatenncteo “Pagioamatop”, 1999 r.



Mpepncnosue

BbicokokaqecTBeHHas ycuauTeNbHas annaparypa ctasa LWMPOKO NMPUMEHSTBCS JMLLb C
NOSIB/IEHUEM PAaMMNIACTUHOK, WM3rOTOB/IEHHBIX NO OCOBO TOHHOW TEXHOMOrMM, BbITOBbIX
MarHUTOhoHOB M HacToTHO MoaynuposaHHoro (FM) YKB paavosellaH1s. ITH UCTOHHUKH
ayauo CUrHaJIoB UMeSIM AHAMUHECKUI AuanasoH, NOJIoCy HacToOT U HeJIMHENHbIE UCKaXKEHHUS
Ha MUHWUMa/IbHOM YPOBHE, NO3TOMY BO3HWK/IA HEOBXOAMMOCTb B YCUAUTENSX, MakCUMaslbHO
TOYHO BOCTIPOM3BOAALLMX MCXOAHbIM curHan. Tak moseunmce YM3Y tuna Hi-Fi (ot
aHrnuiickoro High Fidelity - Bbicokas BepHOCTb BOCMpOM3BEAEHWSs), Ha [LOecATUIeTUS
onpefesnvBLIME HanpaB/ieHWe Pa3BMTHUS 3BYKOBOWM TEXHMKM W MapaMeTpbl KadecTBa 3BYKa,
KOTOpylo OHa Bocnpoussoguna. CoBpeMeHHbIM YpPOBHEM Pa3BUTHUS AAHHOW TEXHOMOMMM
ctanim YM3Y tuna High-End, 4T0, no-euaMmoMy, o3Ha4aeT BepLUMHY BbICOKOrO Ka4ecTea
3By4aHus. Mx oT/MHaeT npeuMyLLecTBEHHOE WCMOJIb30BaHWE NlaMNn B KA4eCTBE aKTWUBHbIX
3/IEMEHTOB, 4TO MOXET NOKa3aTbC OTKATOM Ha3afd B Pa3BUTUM  PafHO3/IEKTPOHHUKH,
opnHaxko, GnaronpusTHoe Ana yxa “namnoeoe” 3BydqaHWe ye camMo no cebe cospaer
Ka4ecTBo 3ByqaHusi. A ecnv [oOaBWUTb, HTO MWCMOMb3YIOTCA HOBEWWME [OCTMXKEHWA B
TEXHO/IOTMKU U3TOTOB/IEHUS] MOHTaXKHbIX CXEM, a TaKXKe  HOBble W LOPOrocTosiuue
maTepuasnbl, TO MOXXHO KOHCTaTUpOBaTb, 4TO KOHCTpykTopbl High-End’a usbasunmn Hac ot
6ONbLIMHCTBA HEAOCTATKOB NAMMOBbIX CXEM MPOLLEAWUX 3MOX.

CnepoBatenbHo, cxemoTexHuka namnoBbix YM3Y cerogHawHero High-End’a
nosTopsieT pa3paboTku KoHua 60-x rofoBs, KOTOpbIE COXPaHSIOT CBOIKO aKTyasllbHOCTb NpPH
UCMO/b30BaHWU COBPEMEHHDBIX TEXHOMOMMIH MOHTaxKa. B paHHOM kHure cobpaHo 40 cxem
nyHwmx obpasuos YM3Y, paspabotaHHbix B 60-x...70-x rogax. ABTOpaMHu WX, B OCHOBHOM,
ABNAIOTCA PagUOIOBUTENH, XOTA L1 CPABHEHUS Mbl NPEACTABMIM HEKOTOPblE TWUMOBblE
CXeMbl annapaTtypbl MPOMbILIEHHOTO W3roToBaeHus. [lpUBOSATCA TakXKe CXeMbl,
onybnukosaHHble B 90-e rogpl, HO pa3paboTaHbl U U3roTOB/IEHbI OHU B T€ AaBHWE BPEMEHa,
Korga umeTb csol YM3Y cuutanocb fgenom Hectv ana pagvoniobutens, AOCTUrLLEro
onpefeneHHbIX BbICOT B CXEMOTEXHUHECKOM TBOPHECTBE.

B KHure ucnonb3osaHbl Matepuasbl >xypHaios “Paguo” (P), “Pagpioamatop” (PA),
BbIMYCKOB Maccosol paanobubnmnoteku (MBP) u 6ubnmotexm xypHana “Pagno” (BXKP), a
TaKKe APYrux UcToHHUKOB. CocTaBuTelb COOPHUKA CTapasica NO-BO3MOXHOCTH COXPaHUTb
aBTOPCKHI TEKCT OMUCaHUSA CXEM, OOMOJIHSSA €ro B HEOBXOAUMBIX CilyHasx COBCTBEHHbIMM
KOMMEHTapHAMMU.



Or Hi-Fi k High-End

B KAYECTBE BCTYIJIEHUA

Cneunanuctol 1 obospeBatesiM efuHOLYWHbl B TOM, 4To ycunutenu Hi-Fi,
pacTUpaXKMpoBaHHble B MacCOBOW annapatype W [OCTYMHble KayKAoMy >KefawoLlemy,
nepecrtany GbiTb 3TaIOHOM KadecTBa. Bbiparkasicb coBkoBbIM >kaproHom, Hi-Fi cootHocuTcs
¢ High-End’'om kak "xpywwobbl” W HblHewHWe “goma yiy4uweHHoM nnaHuposku”. OpgHako
NPOBECTH TOYHYIO MPaHWLY MEXAY 3TUMU ABYMS KaTeropusiMu annapartypbl Bpsig /M yAACTCS.
Benb ¢ opHoM ctopoHbl ectb cynep Hi-Fi , a ¢ gpyro# - poctynHbit High-End, otan4mtb
KOTOpble MO Ka4ecTBy rOTOBOrO MPOAYKTa - 3ByHaHWsi rOjioca W My3blKM - HE MOTYT JaXKe
"HabuBlumMe yxo” peryctatopbl OT 3ByKa. Hanpumep, usBecTHa paBHas MTOroBasi OLIEHKA,
KoTopylo paioT Kak sBHo High-End’oBckum ycunutensm Octave V50 u Arion Acoustics
Adonis, TaKk U NOXOXXMM Ha HUX MO LEHE, HO, CYAs No pekname, sBHO Hi-Fi’HbiM ycunutensm
komnnekTa Musical Fidelity n 3arago4Homy J.A. Michell Engineering Alecto.

Lna Hawmx mecT, npo4Ho 3abbiTbix BOroM Mporpecca, MOXKHO MPOBECTH aHaNOrUIo C
cuTyauueid B PafiMO3NEKTPOHMKE B coBeTckMe BpemeHa. C OOHOM CTOPOHbI - MoLlHas
PagMoNpPOMbILNIEHHOCTb C ee “cpeaHecepbiM LMpHenoTpebom”, Be4HO He ycnesaowas 3a
KOJIECHULEH nporpecca, a € [APYroM - paguotoBUTENIM-KOHCTPYKTOPbI C  €AWHWUHHBIMU
3K3EeMNNAPaMH  BbICOKOKA4eCTBEHHOW annapatypbl. M, HaobopoT, ¢ O@HOM CTOpOHbI -
HanaXKeHHas 3aBOACKasA TEXHO/IOMMS, a C APYrOM - CUrapeTHbli Menes Ha njarte, BO3MOXHO,
CTakaH BOAKHM, & MOXET ObiTb HEMbITbIE PYKM NOC/TE 3aKycCbiBaHusi casioM... COBOKYNHOCTb
3TUX YC/IOBWW HE AaBana BbiMrpbilia HU OAHOW W3 CTOPOH.

B Tom Bce ewe noTtyctopoHHeM Ansi GOJBLIMHCTBA M3 HAaC MUpPE LABHO YXKe WHble
BPEMEHa, MO3TOMY MOXHO C yBepeHHocTbio cuuTath High-End annapatypy 4em-to Bpogme
CaMOfESIOK, M3rOTOBJ/IEHHDBIX B 3aBOACKUX YC/IOBUAX, UKW MPOMPECCUOHANBHBIM MOAXOLOM K
PaAHONIOBUTENIbCKOMY  KOHCTPYMpoBaHuio (OHO Ans Hac Bcerga Obl10  3KBMBANIEHTOM
TBOpHEcKoro noaxonal). A, ckopee BCEro, aTO He CTO/IbKO OPUrMHa/IbHbIE CXEMOTEXHUHECKUE
PELLEHUs, CKOMIbKO TLLaTeNIbHasi TEXHOIOTMHECKas OTAeNKa HECEPUHHBIX MW MaioCepPUMHbIX
3K3EMMNIAPOB YCTPOMUCTB pyHHOM paboTbl.

MpaBga, ecTb ABe CyLECTBEHHblE OCOBEHHOCTH, KOTOpPbIE BbITEKAIOT U3 COEAMHEHWS
BbILUEHA3BaHHbIX NPOTUBOMONIOXKHOCTEN. [lepBas M3 HWUX - sBHOe npeHebpexxeHWe u
NOBCEMECTHOE  HapylueHWe BCAKOro poaa “Taby”, KOTopbiX B  NPaKTUHECKOM
PafuO3/IEKTPOHUKE BEJIMKOE MHOMXECTBO, PafiM AOCTHXEHWS 33[aHHOrO Ka4decTBa 3By4aHMs.
Btopass cBs3aHa C WCK/OHWTENBHO BbICOKOM CTOMMOCTBIO annapatypbl, 4TO MO3BONSET
NPUMEHATD Jilobble HETPHUBHASIBHBIE, & MOPOM - MPOCTO IK3OTUHECKHUE MOAXOLbI K CXEMHbIM M
TEXHOJ/IOrMHecKuM pelueHusM. B ceete Takoro nopxopa Hauwbosnee paswTesibHO BbILENSIOTCS
B knacce High-End’a ycunutenn mowHoctu 3Bykosol 4Hactotbl (YM3Y), akyctuueckue
CUCTEMbI W MPOWIPbIBAIOLME YCTPOWCTBA, OCOBEHHO [/1S BMHWIIOBbBIX [JWCKOB, XOTSl He
UCKJIIOHEHBI MHTepecHble peluenns W ans CD npourpbiBatenei.

Utak, no Heobbi4HoMy BHewHeMy Buay High-End YM3Y y3HaeTca cpasy, HO 3TO He Hawa
Tema. [naBHoe TO, 4TO Mbl Cpa3y BWAWM JlaMmnbl, BbINUPAIOLME HAPYXY W3 Kopnyca Yy
NOAABASIOWEro YUCNa KOHCTPYKUMH. ITO MOXKET ObITb IMBO BECb NaMNOBbIN yCUAUTENb, MO
OKOHeYHbIM KacKag, Ha siamnax, HO yAaseHue TpaH3WMCTOpoB U3 annaparypbl High-End - ato
obLias TeHAEHLMS, XOTA CAyHaloTca WCKloHeHus. Takas >ke obuias 3agaqa - obecne4uTb
JIMHENHOCTb PEXXMMa YCWU/IEHHUS, OIS Hero WCMoJsb3yloT PexXuM paboTbl NepBoro poga Waw
knacc A (6e3 oTcedqku aHOAHOrO TOKa) MM B KpakHem cnyqae AB, xoTs nocnegnuit npu
MaKCUMaJibHbIX MOLLHOCTSX HAaNOMWHAET O CBOEW HEJIMHEMHOCTU MOSIBIEHUEM MWCKaXKEHWH
TMna “cryneHbku”.

CrpykTypHas cxema YM3Y "go cnes” npocra, oHa M3BECTHA KaXKAOMY, KTO XOTb HyTb-
4yTb 3HAKOM C 3TUM AenoM. Heckonbko BXOAOB KOMMYTUPYIOTCS OBbI4HbIM FralETHUKOM, XOTS
g Hi-Fi y>xe uMeloTCs 31eKTpOHHble KOMMYyTATOpbI, ynpassseMble oT obuiero npoueccopa c
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LMCTaHUMOHHBIM ynpaeneHuem. CurHan cHaqana nonagaet B NpefnBapUTE/IbHbIM YCUIUTEND, a
notoM - B BbixoAHble Kackagpl YM3Y. Harpyskoi ycunutens sBAsiOTCA aKycTUHecKue
CUCTEMbl WM KOJIOHKM, MOAK/IIO4aeMble 4Hepe3 COrnacylolee YCTPOUCTBO, KOTOpOoe
KoppekTupyer AUX TpakTa ycuneHus U MOXKET pacnonararbcsi Kak B kopnyce YM3Y, tak v B
KonoHkax. OBbIHHO COMPOTHBAEHWE Harpy3ku nexxkut B npegenax 1..16 Om, noatomy
BbIXOAHAs MOLLHOCTb YCH/IMTENS pPa3/iMHaeTcs Mpu  MOAK/IOHEHWM Pa3HbIX KOJIOHOK.
MoeanbHbIM 1S TaKoro Kjacca annapaTtypbl CHUTAeTCsi YMEHbLUEHWE MOLLHOCTH BABOE MNpH
CHW)KEHUW COMPOTHUB/IEHUS! HArpy3KuM HanoJIoBUHY. YCHAWTENb OXBadeH OTpULATESIbHOM
obpatHoi ceasbio (OOC) c pasHoi cteneHbio rnybuHbl M oxsata: nubo secb YM3Y, nubo
YacTb Kackafos, Mbo yctaHosneHa MHoronetiesass OOC - Bce 3aBUCHT C OAHOM CTOPOHbI OT
HeobXoaUMON YCTONHMBOCTH cxeMbl, KoTopyto npugaet el OOC, U OT OrpaHUHeHHs BESIMHUHDI
HEM3DEXHO BO3PACTAIOWMX AMHAMUHECKMX WCKaXKeHWH npu yeenudenuu rnybunbi OOC c
LpYroi CTOPOHbI.

MUtak, Mbl yKe KOCHynIMCb 0OwmMx "Taby”, OObIM4HO HE WMEIOWMX 3Ha4YeHUs npw
KoHcTpyuposaHuu High-End’a. 310 u kpaiiHe Huskui KMJ nopsaka 10...15% paboTaiowmx B
pexkuMe Knacca A OKOHEHYHbIX KacKafloB. JTO M BO3BpaT K MWCMOJb30BaHWIO Jflamr, HTO
HEU3OEXKHO BbI3bIBAET NPUMEHEHWE BbIXOLHbIX TpaHChOpMaTopoB - rpo3bl U Huda
KOHCTPYKTOPOB  ylwieawen 3pbl JIaMNOBOM TexHUKU. A  eciu  p[obaeuTb  CUIOBOW
TpaHcdopMaTop M APOCCeNnH (OUIbTPOB MUTAHWSA, TO NOJTYHHUTCS MOLLHbBIM HABOP UCTOHHUKOB
HM3KOYACTOTHbIX MarHUTHbIX noned. OfHaKO TEXHONOrUs - COBPEMeHHas, M npobnembl
CTapble ywnau camu coboii: TpaHcopMaTop LefaeTcss € 3anacoM Mo MOLHOCTH, MIOTHO
naketMpyetcs M obnadaetcs B KOXyX, OH He rpeetca W He ryauT. A BbIXOAHOM
TpaHcdopMaTop ELLE U HACTOJIbKO LLIMPOKOMOJIOCHbIW, C paBHoMepHoW AYX, 4To ero BausiHWe
COBCEM He 3aMeTHO.

OuepegHoe "Taby” Ha yBesMHeHWe Maccbl M rabapuToB 3abbITO MPWU UCMOJ/Ib30BaHWM
HaBeCHOro MoHTaxka. [lalika OfHWX fAeTaned Ha JIenecTkax KOHTAKTOB KepaMUYecKUX
NIaMNOBbIX MaHenek, a Apyrux - Ha MOHTaXKHbl€ LWWHbl U3 MaCCUBHOINo MegHoro npyta B
NPUHUMNE HE 3KOHOMMUT 06bEM, HO 3aTO HET U BJIMSIHWUA I/IEMEHTOB CXEMbl APYr Ha Apyra Kak
NPY TECHOM ne4aTHOM MOHTaXke. 34ecb e WCMO/Ib30BaHO COBCEM YXKE HEMbBIC/IMMOE B
cTapble BpeMeHa, Aa U ans HbiHewHero Hi-Fi Toxe, coeguHeHne 6NOKOB, NiaT v Y3108 MeXAY
COBON MHOTOXM/IbHBIMK MPOBOAAMM, MO MAcCMBHOCTM HanoMWHaloWmMK cunosble. Cobepute
5-7 nakupoBaHHbix nposofoe guvametpom 0,1 MM B OfMH XKryT, a NOTOM 3anfeTMTe KOCUHKY
u3 7-11 Takux ryTos, 0B6TAHUTE BCe 3TO M30/UpYIOLLEN TPYOKOM M NOKPOITEe CBEPXY ONAETKOM
U3 Me[M, HaBUTOM Ha a/IloOMUHUEBbIM 3KpaH. Tak WM NPUMEPHO TaK M3roTaB/MBAOT NPOBOAA
Kak [18 MOHTaXHbIX paboT, TaKk M [ON18 CoefMHEHWs annapaTtypbl KabensMmu BHYTPH
KOMMJIeKTa.

[na nocnepHWx Hy>XHbl XOPOLUME K/IEMMbl W Pa3beMbl, HE OKWUC/SAIOLLMECS, MIOTHO
npW/eraioLLMe, NpoyHble, CIOBOM, TOJIbKO OAMH MEeTasl NOAXOLUT A/l UX W3TOTOBNIEHUS W
HasblBaloT ero - 30/10T0. Ho 310 ye W3 06/1acTH 3K3OTUKM, KOTOPYHIO MOXHO KynWTb 3a
6onbluMe aeHbru.

A BOT ewe ogHo "Taby”, Uiu cyesepue, WM 3aK/MHAHUE, KaK XOTHTE, TaK WU Ha30BMTE,
a KacaeTCcs OHO [ABYXTaKTHbIX KackafoB. Mx TeopeTuqeckue napameTpbl BeSIMKOJNENHDI,
OfHaKO MpaKTWKa MoKasana, 4TO HEeCUMMETpPUs Uuenei BO3BYXKLEHUS W Mied YCUIEeHWS
CYLLECTBEHHO WCKaXKaeT BOCMPOM3BOAMMbIA 3BYK, MO3TOMY BCE 4alle B Halle BpeMS
BO3BPALLAIOTCA K OQHOTAKTHOWM CXeMe BbIXOAHOro Kackaaa, kak B YM3Y Art Audio Diavolo,
cxema koToporo npueefeHa Ha puc.l. OHa 1 HageXHeHW, U YCTOW4MBEH, U MeHee KanpusHa B
HacTpouke, 4em AByxTakTHas. Ho Bce-taku B High-End’e nocnepHss He Tonbko He cpaet
MO3uLMK, HO W MpPU BLICOKOM YPOBHE TEXHOMOMMM MO3BONISIET peanM3oBaTb BCe ee
NPeWMyLLECTBA, B TOM YUC/IE MEHbLLEE BbIXOLHOE CONPOTHUBIEHUE, YNYHLIEHHYIO (DUIbTPALMIO
BbICLUMX FapMOHWK B Harpyske (gns pexuma knacca AB), Medbwwue TpeboBaHus K
buNbTPaLMKM NEPEMEHHBIX COCTaBAAIOWMX B Lend nuTaHus. Cxema TUNMHHOrO BO BCeX
OTHOLLIEHUSX ABYXTaKTHOro BbixogHoro kackaga YM3Y Jadis DA5 usobpaxeHa Ha puc.2.
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3pecb e nokasadbl asa sBuga OOC: mectHas Ha
3KPaHUPYIOLWWYIO CeTKY U rybokas Ha ynpasisioLLyto
ceTKy nepsoro kackaga YM34. YposeHb BbixogHoM
MOLLLHOCTH npu pasHbIxX COMPOTUBJIEHHUSIX
aKyCTUHEeCKMX CHUCTeM noabupaeTca NOAKNIOHEHUEM
aHOLHOM LeNnu K pasHbiM BblBOAAM TpaHcdopmaropa.
[nsa cHuXeHWs hoHa CeTU NUTaHWUs B HaKaslbHYHO Lerb
BKJIIOHAETCA CUMMETPHUPYIOLLMUI NOTEHLUOMETP.

Hy>xHo oTMeTUTb, 4TO nepBble Kackagpl
BbINOJIHEHbI TaK, 4Tobbl obecne4ynTb HeoOXOOMMbIM
MHUHUMYM LIYMOB, a nocnegytolie - Heobxoaumoe
ycuneHve c  nomouwpbio  AuddepeHLManbHOro
NOCTPOEHHUSA Kackafa, Kak 3to cgenaHo B Jadis DAS
(pnc.3). Kak Bugum, ewe ogHo Taby HapyweHo -
BMECTO pa3fe/IMTe/IbHbIX KOHEHCaTopoB, KOTopble
BCerga CTos/IM B JIAaMMOBbIX KacKadax, OCyLieCTB/ieHa
rajlbBaHM4ecKkas CBSi3b, HTO [N KOHCTpyKTOpa -
NWLIHAR ronoBHas 6o/b NpuU pacHeTax peXKMMOoB, a ans
cnywatenien aTux Yygaec cseta - 6anb3am Ha aylly, Tak
KaK OTCYTCTBYIOT MCKa)XKEHUSI M3-3a OrpaHU-MUBAIOLLMUX
CMEeKTP CUrHana pasgenvrencu.

A BOT ewe ogHo "HenpaBunbHoe” pelleHue -
OTCYTCTBYIOT NPEAyCHAUTENM U perynatopbl Tembpa.
Tomy "BuHoM” - paBHomepHass AYX, Beab B TakWx
YCTPOWCTBaxX KO3I(P(PULMUEHT TFapMOHMK He npeBblluaeT [ecATOW [0/AM NPOLEHTa, a
HepasHoMepHocTb AUX - nonu peunbena. ATOT NpUHUMN KOMMOHOBKM YM3Y MokHO Ha3BaTb
KOHCTPyHpOBaHUeM 6e3 M3/IMILECTB, K HEMY >Ke NpucoearHaeTcs U upma Sony: B ee cambix
CBEXXUX pa3paboTkax yCUAUTeNnelh BMeCTO CTepeoKaHasloB yCuneHus - ABoiHoe MoHo. Hapo
nonaratb, Ka4ecteo 3anucu Ha CD HocuTensx W wuprHa ctepeobasbl No3BoNAloT 0BOHUTUCH
6e3 banaHca KaHanoB. Bnpo4em, Kak roBOpAT 3HATOKM, CTepeo3adpheKT MOXKHO M3BAeKaTb
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Aake M3 MOHOMOHUHECKHUX

S0mx 120% 1,5% YCTPOWCTB, €C/IM, KOHEYHO, UX
x 3008 . r—{} » o 1> He MeHee ABYyX. 5
.L" 100x _L+ +280B EcTtb ofmMH cywecTBeHHbIH
1005 50mc HepocTtatok annapartypbi Hi-Fi,

x 4508 332x 332x ycTpaHeHHe  KOTOpOro B

yeunutensix High-End cnegyert

— OTHECTU K  JOCTHXKEHHUAM

' — nporpecca. 3HaToku

ECC82 E83CC cerraMm pekoMeHAylOT  Ans Hi-Fi

Diaal . - BIXORHOTO  na3melLeHne OKOHEHHbIX
4 - ‘ " "] Kackana KaCKafloB YCH/IEHWS B SILUMKAX
”"’fl. 920 :8;3"; 68mxc 3BYKOBbIX KOJIOHOK. U 3TO He B
x 63B Luensix akoHomuu mecta. [eno

T 464 464 + ry44,z2x F B TOM, 4TO B YyCHAUTENSX
44,2k MOLLHOCTH c CU/IbHOM

oTpULaTesIbHOM obparHoi

82,5 22x CBA3bIO  MNPU  yBeJIMHEHHUU

| €MKOCTHOM Harpysku

470% 1 HabnoaaTCA SBAEHWUA CABUra
0OC c srixonnoro Tpancgopmaropa . casbl, B pe3ynbTate Hero

Puc.3 BMeCTo oTpULAaTE/IbHOM

. BO3HUKaeT napasuTHas

nonoxutenbHas  obpaTHas
ceasb. B cnydae coBmecTHOro pasmeuieHus oboux ycunutenen Henb3s 6bino 6bl 06oMTHUCH
6e3 NMOACOEAMHSIEMOrO K BbIXOAY YCHU/IUTENS MPOBOAA, MAYLLEro K rPOMKOrOBOPMTESIIO; 3TOT
NPOBOA MPU HEKOTOPbIX OOCTOSITENbCTBAX KaK Pa3 MOXET OKa3aTbCsl TaKOW EMKOCTHOM
Harpy3koi. Takum 06pa3oM, Npu COBMECTHOM pa3MeLLEHUH FPOMKOrOBOPUTENEN WU YCHUANTENS
motyHocTv Hi-Fi ymeHbwaloTes rabaputbl yCTPOMCTBA C KOMMYTaUUEH, HETbIPbMSt UCTOHHUKaMK
nporpaMM W NpefBapuTeNbHbIM  YyCUAWTENeM, a C ApYroi CTOpoHbl B 6rioke
rPOMKOrOBOPUTENEN UCK/IOHAETCS HEXKeNaTesbHbIM CABUT ha3 B yCUUTesle MOLHOCTH. Bce
310 HecywecteeHHo ans High-End YM3Y, B KoTOpbix TexHONOrMHecku KommneHcupyeTcs
€MKOCTb HarpyskH.

N Boobue, ocobyio OCTOPOXKHOCTb HeoOXoauMMo cobniogatb MPU  UCNOSIb30BaHUM
3KpaHupoBaHHoro nposopa. CoeeplueHHO HEBEPHO 3KPaHWPOBATb KaXKAblM MPOBOL, HECYLLMH
3ByKOBYIO 4acToTy. B paHHOM cnydae dpeamepHas NpefyCMOTPUTENBHOCTb NMPUHOCHT JULLb
Bpes, MOTOMY HTO 3KpaH M >Kwia NpoBoja oOpasyloT eMKOCTHbIA LUYHT, KOTOpbIM B
BbICOKOOMHbIX LEMAX HEW3DEXKHO BbI3bIBAET MOTEPH HA BbICLUMX 3BYKOBbIX YacTOTaXx.

MpoekTWpya laccH, Hafo CTPEMWUTbCA K TOMY, 4TOBbl OBOWTUCH MWHUMYMOM
3KpaHUpPOBaHHOro npoBoja. [ns [OCTUXKEHWS 3TOW LeNM HeoBXOAMMO  MaKCUMasbHO
YKOPOTUTb BCE MPOBOAA, HECyliee 3ByKOBYlO HactoTy. Ecau nosabotutbcss o TOM, HTOObI
NPoBOAA, MAyLLMe Ha BXOAbl NPenBapUTEsIbHbIX Kackafos, He Obuiu 6bl civwkoM 6u3Ko
pacnosioxxeHbl ApPYyr K [Apyry, TO 3KpaHMpoBaTb B OCHOBHOM MPUAETCS JiMWb LeMb
YNpaBnsioLLerd CETKU NepPBOW NlamMbl NPefBapUTENbHOMO ycunuTens. B comHutensHom cnydae
nydwe B 5-10 MM oT "nofo3puTenbHoro” NpoBoAa yCTaHOBUTb METa/ISIMHECKHUHM 3KPaH, HEXeNu
NPUMEHSATb 3KPAHUPOBAHHbIA NPOBOA, TaK Kak B 3TOM C/ly4ae napa3uTHasi EMKOCTb MOHTaXa
6yneT MeHblLLe.

3Tv npaeuna He Kacaotca yecunutenen High-End, notomy 410 B HUX BHYTPEHHWM MOHTaX
M COEOWHEHWE YCWIUTENS C KOJIOHKOM BbIMOJIHAIOTCA CMeLManbHbIMKU  MHOTOXH/IbHbIMM
NPOBOAaMH, O KOTOPbIX yXKe cKka3aHo Bblwe. KcTatu, ectb cooblieHus oT paguoniobuteneil o
TOM, YTO OHU MEHSIIM B CBOWX CTapbiX KOHCTPYKLMAX COeAUHWUTE/IbHbIE NPOBOAA Ha HOBble W
MoJlyHasM COBEPLUEHHO HEOXWAAHHOE AJIS HWX Y/ydlleHWe KadecTBa 3By4aHWs. JTO JiMLb
NoATBEP>KAAET U3BECTHYIO UCTHHY, HYTO BCe HOBOE - 3TO XOpOoLWo 3abbiToe cTapoe.
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MpocTbie cxembl

OrkpbiBaeT Haw napag cxemoTexHuku High-End ogHonamnosbiii ycunutens B. Bopucosa (P-
3/176) Ha namne Tuna 6M5M1, B GanioHe KOTOPOM HaxOAATCS [ABE CaMOCTOSITE/IbHbIE NlaMribl -
TPHOL W NEeHTOA C Obuiei HUTbIO Hakasa. TpUOoA WCTOMb3YIOT B Kackafe npenBapuTesbHOro
YCHUNEHUS HANPSDKEHUs, MEHTOZ - B KacKaZle YCUIeHUs] MOLLHOCTU. YyBCTBUTENBHOCTD yCUUTeNs
100 mB. BbixogHas mMoLHOCTb, M3MepeHHas npu BxogHoM curHasie Hactoror 1000 Iy, - 1,5 Bt npu
KO3thhUUMEHTE HENMHEMHDBIX UCKakeHUM MeHee 3%. MMonoca HacToT paBHOMEPHO YCHIMBAEMbIX
konebanui 50...20 000 M.

Ha Bxop ycunutenst MoXKHO noAaBaTtb CUrHasl OT Mbe303/IEKTPUHECKOTO 3BYKOCHUMATENS UK
OT [JpYrMX MWCTOYHUKOB CMrHasIoB 3BYKOBOW 4YacToTbl. YecTHO roBops, Takas cxema
pEeKOMEeHAOBaHa aBTOPOM A/1Si HAHWHAIOLLMX, OfHAKO, B HEW HA/IMLO BCE MPU3HAKW CXEMOTEXHUKH
High-End, ecnu, koHe4Ho, A0BaBHTL COOTBETCTBYIOLLYIO TEXHOOMHIO. [la 1 HauMHaTb Befb C Hero-
TO HY>KHO.

Mrak, npuHUMNUanbHas cxema ycunutens npueefeHa Ha puc.d. HanpspkeHue 3ByKoBOM
4acTOTbl MOCTYNaeT Ha AByXrHe3nHyto Konoaky LU1, napannensHo KOTopo# BK/OHEH NepemMeHHbIM
peauctop R1, senstowmiics perynstopom rpomkocti. C ABW>KKA Pe3ncTopa CUrHasi nojaeTcs Ha
ynpaensioLyto cetky Tproga Jlla u ycunusaerca um. Yem Bbiwe (Mo cxeme) HAXOBUTCS OBUXKOK
pe3ucTopa, TeM Gosbluee HanpshkeHWe CUrHasia Ha ynpasnstowen cetke. Kcrati, obo3HaueHus
Ha CXeMe U M30OPaKEHWS 3IEMEHTOB BbINOJIHEHbI B TEX CTaHAAPTAX, KOTOPbIE MPUMEHSIUCD B
MOMEHT Ony6/IMKOBaHUA UCNO/b30BaHHbIX MATEPHASIOB.

Lns HopmanbHOM paboTbl pagvonamnbl Ha ee YNpaBsioLLylo CEeTKYy Heobxomumo nopatb
oTpyUaTeNibHOE MO OTHOLLEHWIO K Katogy HanpsbkeHue cMmellenus. B pgaHHOM  ycunutene
HaYaslbHOe cMeLLeHWe 0BpasyeTcs Npu NPOXOXKAEHWH aHOGHOTO TOKa Hepes peaucTopbl R3 v R4,
Ynpasnstowas cetka Tproga coepuHeHa qepes pesnctop R1 ¢ “3asemneHHbiM” NpoBogHUKOM M
Ha HeW, CNefoBaTeNlbHO, OTHOCHUTE/IbHO KaToAa OEMCTBYET OTPULATENIbHOE HamnpsKeHue, paBHOe
NageHUIo HaNPs>KEeHWs Ha KaTtofHbIx peauctopax -1,7 B.

M3-3a BBepeHus peauctopoB R3 u R4 mexxgy Katogom u ynpaBAsiioLLen CEeTKOW Namribl
BO3HMKaEeT OTpUuaTesbHas obpaTHas CBA3b MO MEPEMEHHOMY TOKY, CHWKAIOLLAs YCU/eHWe
Kackaga. [na ocnabneHus [nedcTeBus 3TOM OOpaTHOM CBA3W napasienbHo pesuctopy R3
noaktoyeH KonpeHcarop C1.

Pesuctop R2 BbinonHsietT ponb Harpysku aHopHou uenu Tpuopa. Cosparolueecs Ha Hem

+1808 Hé% i +2108

R1 470
U

~Z208
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HanpsPKeHWE YCUIEHHOTO CHMrHana 4epe3 paspesuTenbHbii KoHaeHcatop C2 nopaetcs Ha
ynpasnsioLLyto ceTky neHtona J116. YcunenHbii um curdan HY Hepes BbixoaHol TpaHcdopmaTtop
Tp1 noctynaer Ha 3BYKOBYIO KaTyLLKY 3/IEKTPOAWHAMUHECKOW FOIOBKM MPSMOro u3syHenus Mpl u
npeobpasyercs elo B 3ByKoBble Kosnebanus. Pesuctop R8 u koHpercatop C7 atoro kackapa
BbINOJIHSIOT TaKYIO XK€ (PYHKLMIO, HTO U aHaIOTMYHble UM LIeTa/lM NEPBOro Kackaga.

C nomoupto koHgeHcatopa Cb 1 pesuctopa R6 cospaetcs otpuuatesnbHas obpatHas CBsizb
No nepeMeHHOMY TOKYy, Heobxoaumas Ans PeryMpoBaHWs Tembpa 3Byka B 0OAacTH BbICLLIMX
yacToT. Yem Bbiwe (N0 cxeme) HaxoaMTCs ABMXKOK NepeMeHHoro pesaucropa R6, Tem Gosbluee
HanpsikeHHe oBpaTHOM CBA3M MOCTYMNAET Ha CETKY MEHTOAA, TEM MeHblue YCH/IEHWE Kackaja Ha
BbICLUMX HacToTax pabo4qero avanasoHa. B Takux cnyqasx roBoOpAT, YTO BbICOKME HacToTbl
YCUIIMBAEMOrO curHana “cpesatorcs’”.

Peauctop R9, coeauHsOWMi He3a3eMNEHHbIM BbIBOL, BTOPHMHHON OBMOTKM BbIXOAHOMO
TpaHcdopmatopa ¢ peauctopamu R3, R4, cozpaet BTOpYIO Lienb oTprLaTeibHON 0BpaTHOM CBA3M.
OxgarbiBasi 06a Kackaga, oHa Mo3BOJIIET MOJyHUTb BOsiee PaBHOMEPHOE YCH/IEHWE CHrHa/IoB BO
BCEM AuanasoHe pabo4MX HaCTOT U YMEHBLUWMTb HESIMHENHDIE UCKaOKEHMS.

Ycunuteno nutaetcs OT ceTM nepeMeHHOro Toka Hanpsikenwem 220 B. Bnok nutaHus
obpasyior TpaHcdopmatop Tp2 M ABYXNOAynepuomHbIM BbinpamuTenb Ha auopax [A1-[4,
BK/IO4EHHbIX MO MOCTOBOM cxeme. [lynbcaunu BbINPSAMAEHHOTO HAMPSYKEHWUS CrAaXKWBAIOTCS
koHaeHcatopom C8. lMocTosHHoe HanpskeHwe nogaeTca Ha aHop nexTopa J116 (4epes obMoTKy
| BbIXOAHOrO TpaHcopMaTopa) HEMOCPEACTBEHHO C KoHaeHcatopa C8, a Ha 3KpaHWpyoLLyto
CeTKy NneHToAa - Yepes passasbisaromi ounbTp R7C4. AHogHOoe HanpsikeHue Ha NepBbii KacKam
YCUNUTENsl NMOAAEeTCs 4epe3 JOMOJIHUTENbHBIM pasBsasbiBaiowmi punbtp R5C3. TMpumenenue
pa3BA3blBaOLLMX (OUILTPOB MO3BOSSET  NPEAOTBPATUTL NapasuTHylO OBpaTHYIO CBA3b MEXOY
KacKafamu Hepes OBLMIH UCTOHHUK MUTaHMS.

Namna Haxkanueanus J12, BkaodeHHaa napaanenbHo obmotke Il TpaHcdopmatopa,
BbINOJIHAET POJIb MHAUKATOPA BK/IHOHEHUS YCUIIUTENS.

Lns 6noka NUTaHWA MOMHO MCMOb30BaThb TpaHcdopmaTtop MoluHocTbio 40-60 Bt nioboro
TMNA, B TOM HWC/IE W OT JIaMMoBbiX MPHUEMHUKOB Win paguon. Ha obmotke Il gomkHO 6biTh
nepemerHoe HanpsbkeHue 190-210 B, Ha HakanbHoi obmotke Il - 6,3 B. MoxHO npuMeHHTb K
camopesbHbli TpaHcdopMaTop, BbINOHEHHbIM Ha cepaeyHuke LLI22X40. Ona Hanpsbkenus cetu
220 B obmotka | gpomkHa comepxatb 1040 eutkos nposoga M3B-1 0,25, obmotka Il - 965
sutkos M3B-1 0,15, obmortka Il - 34 sutka M3B-1 0,6.

BbixogHot TpaHcchopmatop Tpl - TB3-2-1 (yHudbMuMpoOBaHHbIH BbIXOAHOM TpaHcopMaTop
3BYKOBOMO KaHasia TenieBU30poB). Ero MOXKHO 3aMeHWUTb TpaHcdopmatopoM oT  Jiioboro
JlaMNoBOro PaiMoONPUEMHHKA U/ TEIEBU30PA C OAHOTAKTHbIM BbIXOAHbBIM KackafjoM B ycuuTene
H4.

Bosnblias HacTb MOCTOSIHHBIX PE3UCTOPOB U 3eKTpoUTUHeckue KoHgeHcatopbl C1 u C7
CMOHTUPOBaHbl Ha CaMOZLENIbHOW MOHTKHOW MiaTte, pasMeLLEeHHOW B MogBasie Liaccu BO3fe
namnosoi naHesnbku. Kongercatop C2 npunasH HenocpenctseHHO K Bbisogam 1 v 9 namnosom
naHenbkn (puc. 4), koHgeHcatop C5- Kk BbiBOaM NEPBUHHOM OBMOTKM  BbIXOAHOIO
TpaHcdopmatopa, peauctopbl R7 u R5 - K BbiBOAaM MooXKUTENbHBIX OBKNAA0K KOHAEHCATOPOB
C8, C4 n C3. [epkatenb npeaoxpaHWTeNs C NpPeaoxpaHWTesieM W Bblk/oHatesb nutanus Bl
HaxXOAATCA Ha 3afHEeW CTEHKE LUaccH.

He cnepyer 3abbiBatb, HTO B LEMNsSX NMUTaHWsI YCUIMTENS AEACTBYIOT LOCTATOMHO BbICOKWE
HanpsykeHus. [1oaToMy, MpUCTYNas K MCMbITAHUIO W HaNKUBAHWUIO YCUIWUTENs, Hago 6ObiTb
0COBEHHO BHUMATEsIbHbIM M, pa3yMeeTcsi, HEe KacaTbCsl MPOBOAHWKOB C  MOBbILEHHbIM
HanpskeHueM. MMpu 3ameHe OeTafied UM M3MEHEHWSX B MOHTaXKE YCWAMTENb AO/KEH 6biTbh
OTK/IIO4EH OT CETH.

Mocne npoBepkn MOHTaXKa MO MpUHUMNWaNbHOM cxeme peauctop R9 cnegyer otnastb ot
peauctopoB R3 u R4, a koHgeHcatop C6 - ot aHoga neHtopa. Cnycra 40-50 ¢ nocne BK/OHEHUS
MATaHWs, KOrga Katofbl Jlamrbl MPOrPeloTCs, B TFOJIOBKE [JOJDKEH MOSBUTLCA Cnabbiii ¢hoH
NEPEMEHHOro TOKa, ABSIOLLMICA NPU3HAKOM PaboTOCNoCOBHOCTH BOKA NWUTaHUs M BbIXOAHOMO
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Kackaga ycunutens. Ecnu Tenepb ABwkok nepemeHHoro peauctopa R1 noctaeutb B KpaiHee
BepxHee (Mo cxeMe) NONOYKEHHE U KOCHYTbCS €ro HEe3a3eM/IEHHOrO BbIBOAR, HAaNpUMEp, MMHLETOM,
TO B rOJIOBKE [O/DKEH MOABUTBCA (POH NMEpPEeMEHHOro ToKa. JTo NMpu3Hak paboTocnocoBHOCTH
YCUNUTENS B LESIOM.

Tenepb ABWXOK perynsatopa rpoOMKOCTH CriedyeT NocTaBuTb B KpalHee HibkHee (Mo cxeme)
NOJIOYKEHWE, U3MEPHTD W, EC/IH HAJ0, CKOPPEKTUPOBATb PEXMMbI PabOoTbl Namrbl. PekomeHayemble
HanpPsiXXeHWUs Na ee 3N1eKTPoAAxX, yKa3aHHble Ha NPUHLMMNUAIBHOM CXeME, U3MEPEHbI OTHOCUTE/IBHO
obuwero (“3asemneHHoro”) NPOBOAHWKA MWUTaHWA BOSILTMETPOM C OTHOCHUTE/bHBIM BXOAHBIM
conpotvenermem 10 kKOm/B. bes ywepba ana paboTbl ycunuTens 3T HanpskeHuss MoryT GbiTb
6onbiie WM MeHblue Ha 15..20%. Ecnuv u3MepeHHble HanpsyKeHWsl; 3HAHMTEsIbHO 3aBbiLLEHbI,
CieflyeT BBECTH MEXAY BbINPSAMWUTE/IEM W YCUIIMTENIEM LOMOJHUTE/IbHBIM Pa3BA3bIBAIOLLMHM OULTP
R10C9 (oH nokasaH Ha pUC.4 LUTPHUXOBBIMK JIMHWAMK) M nopobpatb peanctopom R10 (oH gonmken
6biTb MowHoCTbio 1 B) Tpebytoweeca HanpsykeHve.

HanpsykeHue cmelueHus Ha Katofe TpHoga noabupaiot peauctopom R3, Ha Katoge neHTopa
- pesuctopom R8.

3ateM K BXOAY YCW/MTENSi MOXHO MOAK/IOHUTb 3BYKOCHMMaTeslb W Npourpatb
rpamMnaacTuHKy. 3BYK [JO/KEH ObiTb MPOMKMM W M/IGBHO M3MEHATLCA MPW BPALLEHHH PyHKH
nepemeHHoto peauctopa R1. lNpu BoccTaHoBNEHWM coeanHeHus pe3vcTopa R9 ¢ katooHo# Lenbio
TPHUOAA MPOMKOCTb 3BYHaHWS TOJIOBKM HECKOJIbKO YMEHBLUMTCS, a KAa4eCTBO 3ByKa YJyHLLMTCS.

Ecnm ke nocne nogxnodeHus pesuctopa R9 nossutcs camoBo3ByKaeHUE YCHUAMTENS,
3HAYUT MEXAY BbIXOAHBIM M BXOAHbIM KacKafamu BO3HWKJIA MOJIOXKUTEbHAs obpaTHas CBs3b W
ycUnuTeNb npespatuics B reHepatop konebanuit HY. YtoBbi ycTpaHuTb HTO siBNEHWe, AOCTAaTOHHO
NOMEHATb MECTaMW NOJKJ/IoHeHUe BbIBOLOB 0OMOTKH |l BbIxOAHOTO TpaHcthopMaTopa.

Mocne BoccTaHOBNEHUS coepnHeHWst KoHaeHcatopa C6 ¢ aHoAHOW Lenblo neHToja M
NPOBEPKU NIABHOCTH PEryMpOBaH1s TeMbpa 3ByKa nepeMeHHbIM pe3uctopoM R6, HanakvsaHWe
YCUNIUTENSI MOXKHO CHUTaTb 3aKOHYEHHbIM.

Lna Ha4ana Mbl npuvBenM noapobHOe onucaHWe MPUHLMNA AEHCTBMS, KOHCTPYKUMH W
HaCTPOMKHM, 4TOBbI UMETb NPUMEP TOro, Kak cregyer pabotaTb Haf COBCTBEHHOM KOHCTPYKUMEN.
B panbHeliluem Te noApoBHOCTH, KOTOPblE BMOJHE MOXET 3aMEHWTb JIMHHbIK  OnbIT
pagvoniobutens, GyayT onyckartbcsi, Gonblue BHUMaHUs OyfeT yaensTbCa HIoaHcaM CXeMbl W
0OCOBEHHOCTAIM KOHCTPYKLMH.

MHo)ecTBO cxeM, pa3paboTaHHbIX paguonobutensamu, 6b10 npegHasHa4eHo Ans
npourpbiBaTeNied rpamnaacTMHOK, OCODEHHO MepeHOCHbIX. JTO OBbACHSEeTCA TeM, HTO
uctopudecku nepsble YM3Y craBunuMce B natedpoHbl, M nonyHascs Tak HasbiBaeMbli
paguorpamMmachoH. [lpumepoM TakoW cxembl, KoTopas nutanace ot ceth 220 B, 6bin
IBy)xiamnoBbid ycunutenb B. Muxaiinosa (BXKP-5/59), nokasaHHbili Ha puc.5. Jta cxema c
OTKPbITBIM BXOAOM, Kak W NpeablayLuas, K TOMy >Xe UMEIOTCS WU Opyrie HepTbl CXOACTBa 0benx
KOHCTPYKLMH, No3ToMy 0BpaTtiM BHUMaHWe Ha 0COBeHHOCTM.

Bo-nepsbix, otcytcTayer raybokas OOC c Bbixoga ycUIMUTeNst KO BXOdy, UMEETCA TOJSbKO
mectHas OOC B kakaoM Kackafe - 310 R2 u R6, He umetowme BNOKMPOBOHHDIX KOHAEHCATOPOB.
Bo-BTOpbIX, MUTaHWe CxeMbl, BbIXOAHAS MOLLHOCTb KOTOPOW MNpW KO3h(PULIMEHTE HEIMHEMHbIX
uckakeHui 3% cocraensetr 4 Br, ocywiectBnsercs no ofHOTaKTHOM CxeMme, MO3TOMY aHofHas
0bmoTKa Tp2 UMeeT CTONbKO K& BUTKOB, KaK M NepBUHHas ceTeBas.

KoHcTpykTHBHOM ocobeHHocTbio YM3Y, yctaHaenveaeMbIx B paguorpaMmadoHax, aeisetcs
pacrosfioXXeHUe ero BAaNM OT NPUBOLHOIO ABUraTesisi, HACKOJIbKO 3TO BO3MOXHO B OrpaHWHeHHOM
obbeMe HemMopaH4MKa, B KOTOPOM 3aK/iodeHa BCA cxema. JlonosHUTeNbHbIM  DaKTOpOM,
sawmwaowmm YM3Y ot HaBOLOK CO CTOPOHbI ABWraTesisi, SBASETCS 3KPaHMpPOBaHWe MpPOBOAA,
uayuiero ot 3BykocHuMarens K R1 v panee k cetke J11, a Takke BCero ycunutens B LEeIOM.

Mo-cBoeMy OT/MHHOM OT NpeablayLMX BbirNsauT cxema GatapeiHoro npowrpbisatens E.
JonoHosa (P-5/61), kotopbiit M3obpaxeH Ha puc.6. Cyas no HasBaHWiO, MUTaHWe YCTPOMCTBA
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ocyluecTensieTcs ot batapeu, ckopee Bcero,
aKKYMYNATOPHOM, ONs Hero B cocTas 6/10Ka
nuTaHus  BBedeH  npeobpasosaTtesnb-
reHepatop  MepPeMeHHOro  TOoKa  Ha
Hanpsixenue 150 B.

[se namnbl HEBbICOKOW MOLLHOCTH
NO3BOAIAIOT MOJTYHWUTb Ha BbIXOAE YCHIUTENS
1 B, 470 npu JOCTaTOHHO BbICOKOM K.M.A.
YCUIUTENSA HE C/IULLKOM Pa3opUTe/IbHO ANs
akkymynsaTopa. Boicokui K.n.g. nonyyaercs
nyTeM nepeBOAa OKOHEYHOro Kackaja
ycunuTens B pexkum pabotbl knacca C ¢
yrnom otcedku okosno 60 rpag. 3anac no
MOLLHOCTH He peasiM3yeTcs NoJIHOCTbIO, TaK
KaK [/ CHWKEHUS WCKaXKEHWW BBefeHa
00ocC c BbIXOLHOM 0bMOTKM

* TpaHchopmaTtopa Tpl Ha Katon BXOAHOM

namnbl J11 4epe3 uenoyky R14-C6.

B nepeom Kackage npuvMeHeHa namna
KOTOpas WMeeT [oCTaTo4HO
BbICOKYIO KPYTM3HY cTaTtudeckon BAX no
CPaBHEHWIO C [APYrMMU  MasiOMOLLHBIMM
neHtogamMu. Hakan namn 3anuTbiBaetcs
HENoCPeACTBEHHO OT BaTtapen NOCTOSAHHOIO
TOKa, NO3TOMY HWTW Hakana obeux namn
BKJ/IIO4EHbI NOC/ef0BaTe bHO.

[ns yctpaHeHusa camMoBo3byaeHus
Mo Uenu MWTaHWs CAyXXaT KOHAeHcaTopsbl
C3, C5, C8, pesuctopoi R12, Ri13.
Mpeobpasoeatens nuTaHWs cobpaH Ha
UMMyNIbCHbIX TpaHaucTopax [14B, kotopble
MOXHO 3aMeHWTb Ha Jiobble  p-n-p
TPaH3UCTOpPbl C MPEeAesbHO  [OMYCTUMOWH
moluHocTtbto 10 Br.
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CBoeobpasHbiM pasBUTMEM OLHOJIAMMOBOM TEMbl SIBSIETCS NPOCTOM CTepeotPOHUHECKHIM
yeunutenb (puc.7), npuseaertbii . TenguHbiv B nutepatype “CamopgenbHbie YHY”, MPB, 1964.
3necb vcnonbayetcs Tpuog-neHTon Tvna 63M1, koTopbii No3eonseT pa3suTb MowHOCTb B 1,5 BT
B nosoce 4actot 60...12000 Ny npu BxogHom curHane 250 mB.

3JT0T ycunutenb chenaH NosIHOCTBIO MOA UCMOJib30BaHWe ero A/ cTepeossyka. [is artoro
pesuncTop perynstopa rpoMKocTH R1 BbinosiHeH caBoeHHbIM, a B KATOGHOW LENMU NepBOro Kackaaa
ctout pesuctop R6 pnona nopctpoiiku crepeobanaHca mexpy kaHanamu. Cpasy 3ameTeH
HEAOCTATOK - MPU BOCMPOM3BEAEHUH MOHO(POHHHECKMX NporpamMm paboTaeT TOMbKO OfMH KaHal,
a BTOPOM MpW 3TOM MPOCTO rpeeT atMocdepy.

OrtcyTtctBue oxsaTbiBalolleit Becb ycunutenb OOC cospaeT pucK caMoOBO3BYKaeHus,
NO3TOMY B YCU/IUTENE NMPEANPHUHSATBI )KECTKUE MEPbI MO ero npeaynpexkaeHuyio. Bo-nepebix, B uenu
nuTaHus umeeTcs puabTp ¢ Hactoton cpesa 100 Iy, coctoswmmn u3 apoccens [Opl u emxocten
C7, C8. Bo-BTOpbIX, BO BXOOHOM Lenu nepBoro Kackaga ocyuecteieHa OOC yepes uenoqku
pesuctopos R4, R2 v 6anaHcHbii pesuctop R6. B-Tpetbux, Ha ceTke BTOPOro Kackaza AencTByer
OOC wu4epes pemutens R7-R8. [Ina CHWKeHWs BAMAHWA TemnepaTypHOM HecTabuibHOCTH
HanNpsPKEHUsI Hakana Ha napameTpbl /lamn napaifieflbHo OBMOTKaM HaKana, BbIMOJHEHHDBIM
OTAENIbHO /1 KaKAOM /laMribl, NOAKJ/OHEHbI MOACTPOe4Hble peavctopbl R11 Ha 100 Om. Wx
cpefHss TOHKa coeaMHeHa C MaccoM Hepes pesuctop R13, koTopbii sBnseTcs HacTblo genutens
HanpsbkeHusi aHogHoro nutavus R12-R13. Takoe nopkiodeHWe cO3[aeT MONOXKUTENIbHOE
cvewierve 20..30 B Ha cpegHel TouYKe HakanbHOW OBMOTKM M NO3BOASET NOAABMTb
HW3KO4aCTOTHbIM (DOH M3-3a HABOAOK HAMPSHKEHWS! HaKasa B LiENW MoJsIe3HOrO CUrHasia.

B kadecTBe BbIXOOHOrO M TpaHcdiopMaTopa MUTaHUs MOXHO MCMOJIb30BaTh TakWe >Ke, Kak
onucarbl B cxeme B. Bopucosa, nobasMB K cHAOBOMY TpaHCOPMATOPy [AOMNOMHWUTENbHYIO
0bMOTKy Hakana.

Bonee npopBuWHYTOM pasHOBMOHOCTbIO 3TOM CXeMbl fB/seTcs CcTepeodoHUHecKas
npuctaska A. Bopobbesa-ObyxoBa, KoTopas paccHMTaHa Ha BOCNPOM3BEfEHUE
CTepeodOHMUHECKMX 3anucelt C NoMoLLbio 0bbl4HONM MoHodoHUHeckol cuctembl (P-10/72). 3to
)K€ [OCTAaTOHHO CJIOXKHbIA YCWUNUTENb, HO €lle COXPaHseT Takue (popMasibHble MPU3HAKK
NpOCTOro, Kak, HanpuMmep, Ha/M4WMe EOMHCTBEHHOM Jflamnbl B KaHasle, Manas MOLLHOCTb,
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OrpaHU4eHHOe KOJIMHECTBO AeTasnen.

Pabota npucTaBkM ocHOBaHa Ha CBOWCTBE CTepeoadhheKTa NPOABAATLCA Ha HacToTax Bbllle
200-300 lu. 3710 sBneHue nossonsieT gns ycunenus 4actot Hxke 200-300 My wucnonbsoeatb
MOHOCDOHUHECKUH yCUaUTENb, @ ans ycunenus dactor cebiwe 200-300 My - gea npocteniumx
YCUIUTENS NPUCTABKKU CO CTEPEOCOHUHECKON aKyCTUHECKOM CHCTEMOM. YCTPOMCTBO aKyCTUHECKUX
CHCTEM B 3TOM CJly4ae Pe3Ko YNpPOLLAETCS, MOCKO/IbKY GO/BLUIMHCTBO YC/IOXKHEHWI B HUX BbI3BAHO
HeobxoaMMOoCTbio xopollero BocnpousseaeHusi Hactotr go 200-300 Iy, o 4em 3aBoTUTbCs He
NPUXOJUTCA, TaK Kak C 3TOM 3ajaded C YCNEXOM CMpaBsieTca OTAeNbHbIM ycunutens HY.
MpucTaska (puc.8) copepuT [hBa OAHOMAMMOBbLIX ycuauTens Ha namnax JI2 w 12 w
cMecHTeNbHbIM Kackag, Ha namne J11. MNpu Bocnpou3seaeHWH rpamsanicy HU3KKWe HacToTbl NPaBoro
M IEBOrO KaHa/IOB 3BYKOCHWMATENsi MOCTYNaloT Ha CMECHTe/IbHbIA Kackaj, WM [anee Ha BXOf,
yeunutens HY  papuonbl. Bbicokve HactoTbl nNpaBoro W JIEBOro  KaHa/IOB  YCW/IMBAIOTCS
pa3genbHbiMK yeunutensmu HY npuctasku. Huskue HactoTbl OTHMIBTPOBbLIBAIOTCH LIENOHKaMM
C6R6, C6'R6’ 1 Lienbio aBTOMaTUHECKOrO CMeLLeHHsl, Bnaroaaps Masioi EMKOCTH KOHAEHCATOpPOB
C3, C3' u C4, C4'. NoteHuromeTpbl R2, R2’ cny>xat ans perynvpoBku rpoMkoctd. C nomolubto
noteHurometpos R10, R10’ MoxkHO ycTaHOBWTbL CTepeoBanaHC W HeoBXOAMMYID MaKCUMAasbHYIO
MOLLHOCTb 32 CHET PEry/IMpOoBKU NyOWHbI OOpaTHOM CBA3W B YCUAMTENAX NpucTaBku. Bbixop
CMECHUTE/IbHOIO KacKafia paccHWTaH Ha MOAK/IOHEHUE K YCHIIMTENIIO C BXOAHBIM COMPOTHB/IEHWEM
He Huxke 470 kOm. MutaeTtcs NpUcTaBKa OT BbINPAMUTENS YCUWUTESNS.

Mpn MoHTaxke ocoboe BHUMaHWe crenyeT obpaTUTb Ha 3KPAHWPOBKY CHMIHasIbHbIX Lienem
namn npuctasku. LLHyp, coenuHAIowmi BbIXO, MPUCTABKHU C YCUMTENEM, HEOBXOAUMO BbIMOSIHWTL
3KpaHWPOBaHHbIM NPOBOAOM. MMeeT cMbiCi 3a3eMUTb CPEHIO0 TOHKY HaKa/bHOM OBMOTKM
cunoBoro TpaHcdhopmartopa ycunutens, Mo nogatb Ha Hee nosoxkutenbHoe cmelenne 10-20 B
OT MCTO4HMKA aHOAHOTO NUTaHMsl, KaK B Npeplayluen cxeme. [pOMKOroBopUTENIM LOKHBI UMETb
COMNpOTHB/EHWE 3BYKOBOM KaTywwku 4-6 Om. B kadectse noteHumomeTpoB R2, R2’ ucnonbayiotcs
cnapeHHble pesuctopbl CIM-3-7.
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Cnepyowmii YM34 6e3 BbixogHoro TpaHccthopmatopa JI. KovoHosuya (P-6/59) c ewe
6O/bLION HATSXKKOM MOXKHO Ha3BaTb NPoCTbiM. OH COAEP>KUT TPU JlaMribl, TOHKOMMNEHCUPOBAHHbIM
perynsatop rpoMKOCTH, pasfefibHbiii perynatop Tembpa Mo HWXKHUM M BEPXHWM 4acToTaM M
cBOeObpasHylo CXeMy BbIXOAHOIO Kackana, cobpaHHylo U3 NoC/IefoBaTeNIbHO BKKOHEHHDIX J1amn
tMna 618, koTopas nony4una Hassanue “Tangem”  (puc.9). BoamoxkHocTb
6ecTpaHcthopMaTOpHOro BKJIKOHEHUSI IPOMKOrOBOPUTESNA B TaKMX CXeMax OObACHSETCS TeM, HTO
NPy HaNM4MK KoHaeHcaTopa Bonbluok emkocti C14 obe namnbl J12 v J13 okasbiBaroTCa BKIOHEHDI
No MepeMeHHOMY TOKY MNapaslie/lbHO, HTO CHWXKAeT BbIXOAHOe conpoTueieHus "Tangema” po
BE/IMHMHbI MeHbLUeH, H4eM COonpoTuB/eHWe Beaywiel namnbl J12. Pexkum ee BbiOpaH TakuMm
0bpa3oM, 4TO BbIXOAHOE CONPOTHBAEHWE Kackaaa 6am3ko k 100 Om, a Harpy3Kkol ero ciy»<at asa
BKJIIOHEHHbIX NOC/Ief0BaTe/ibHO rpoMKorosoputens Ha 16 OM Kakabii.

Takue cxembl He MMenu BOMbLIOrO PacnpOCTPaHEHUsl, NOTOMY HYTO MOJYHWTb BbIXOAHOE
conpoTuBieHne B MOLLHbIX Kackagax meHee 600...1000 Om He ypaetcs, a Ans NOAKMOHeHUs K
HUM HEOBXOAMMbI CreuMasbHble BbICOKOOMHbIE rPOMKOroBopuTesn. B paHHOM cxeme 3a cuer
npUBAMKeHUs pexkuMa Namnbl J11 K HaCbILEHHIO, CYLLIECTBEHHOMY PaCcCOrIacoBaHHIO BbIXOAHOrO
CONPOTUBAEHHUS U Harpy3Kku U Hain4uio rybokoit OOC ¢ Bbixofa ycunutens Ha karog, namnbl J116
BbIXO[Has MOLLHOCTb CHWxKeHa Ao 2 Br. K pgoctouHcTBam gaHHOM CXeMbl MOXKHO OTHECTH
LMpoKyto nonocy ycunueaembix 4Hactot 30..20000 [, KoTopylo OrpaHW4MBalOT TOJIBKO
paspenuTesnibHble KoHaeHcaTopbl. TakyKe NOMOXKUTENbHBIM Ka4eCTBOM siBnisieTcs 6onbluas riybuHa
perynvpoBku Tembpa, kotopas gocturaet 20 ab. W, HakoHel, cyllecTBeHHbIM AOCTOMHCTBOM
aBnsetca GONbLLOKM 3anac YCTOMHWMBOCTM YCHAMTENs BO BCeM nosoce 4acToT. [lepedqucneHHble
[OCTOMHCTBA OBECNEeHMBAIOT BbICOKOE Ka4qecTBo 3By4aHus YM3Y.

B sakniodeHve ob3opa NpoOCTbIX CXeM npuBeseM  “MHOCTpaHHbIM”  obpasel
pagMoniobUTeNbCKOro  TBOPHecTBa, KoTopbii  6bin onybnukosaH B P-1/65. 310
crepeocpoHreckuit yeunutenb GonrapuHa M. Kycesa. Ycunutens (puc.10) npegHasHaqeH gns
CTepeohOHUHECKOTO M MOHO(POHUHECKOTO BOCMPOWU3BEAEHUSI MPOrPaMM  PafHOBELLATESNbHbIX
CTaHUMM WM rpaMMOPOHHbIX MIACTUHOK. MakcuManbHas BbIXOAHAS MOLLHOCTb KaXKOoro KaHasia
yeunutens 6 BT npu KoadbhMLMEHTE HENMHENHBIX UCKaskeHWH He 6onee 1%, HOMWHasbHas
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mowHocTb 1,5 BT, npu koadidomuneHTe HenrHeNHbIX UcKaskeHui He Gonee 0,8 %.

[ny6buHa perynmMposkM Tembpa HMU3LIMX 3BYKOBbIX HacToT Ha Hactote 20 u/ab. MnybuHa
perysMpoBk1M TemOpa BbICLUMX 3BYKOBbIX YacToT Ha dactote 16 kly +12 ab. Ycunutens
BOCNPOM3BOAUT nosiocy 3BykoBbix  4actor 20...16000 Iy npu HepaBHOMEPHOCTH HacTOTHOM
xapakTepuctuku He 6onee 0,5 %.

MepBbiii Kackag 0BOMX KaHaNOB YCH/IUTENs BbIMONHEH Ha AByx Tpuogax namnbl ECC82 no
CXemMe KarofHOro nosTopuTens. Ha Bxomax BTOpPbIX KacKa[OB YCWU/IEHUS BKJIIOHEHbI PErynsiTopbl
4acToTHOM xapakTepuctiku RY - R10. tomy perynstopy cnegyet yaenutb ocoboe BHUMaHUe, Tak
KaK OH MO3BONSET U3MEHATb YaCTOTHYIO XapaKTEPUCTUKY YCHMTENS, He yMeHbluas BeNU4HuHy
obpatHoit cesasu. Perynatopbl Tembpa Bbiclumx R25, R25a, v Hu3wux R21, R22 3sykoBbix HacToT
BKJIIOHEHDI B LiENW 4acTOTHO-3aBUCMMOM OBpATHOW CBA3W Mexay BTOPbIM M TPETbUM KacKafamu
ycunuTens.

Perynstop crepeobanaHca R37 BkioHeH Mexay TPETbMM M HETBEPTbIM Kackafamu 0Boux
KaHanoB ycunutens. [lea nocnegHWx Kackajia YCHAMTENS OXBadeHbl YacTOTHO-3aBMCHMOM
oTpyuaTenibHoM obpatHoi cBssbio rybuHon 20 ab. HanpsyeHue obpaTHOM CBA3W C BTOPUHHbIX
OBMOTOK  BbIXOAHbIX TPAHC(POPMATOPOB MOJAETC B LENU KaTOAOB Jiamn  MPEefOKOHEHHbIX
KacKafos ycunutens. Kpome nnaBHOM, B yCUAMTENE UMEETCA CTyneH4YaTas perynMpoBka Tembpa
Ha YeTbipe MosioxkeHus: “HopmasibHoe”, “opkecTp”, "pedb”, "6ac”, nossonsowas NoOyHUTL
>KesaeMblii TeMOpP 3ByHaHUs KaK BbICLUMX, TAK M HU3LLIKMX 3BYKOBbIX YacToT.

BbixogHble Kackagbl KaXKOOro KaHasia YCUMAWTENs BbinosiHeHbl Ha namnax EL84 no
ynbTpa/iMHeHHON cxeme. Kakabii KaHaul yCUMTENs Harpy><eH Ha Aga rpomkoroeoputens 6 Br
u 1,5 Br. Ytobbl yny4wuTb 3ByHaHWe FPOMKOrOBOPHTENEN MX PEKOMEHAYETCA HE3HAHMTENbHO
nepepenatb, PyKOBOACTBYSCb 3CKU3aMu, NpuBeaeHHbIMK Ha puc. 11

JNamny ECC82 moxkHo 3amenuTb namnoun 6H1M, namny ECC83 - namnoi 6H2MM, namny EL84
- namnou 6M14MN. KeHoTtpoH EZ81 3ameHsieTca aByMs, napaiiesibHO COeAMHEHHbIMA KEHOTPOHAMU
6L14C mnm opHum keHotpoHoMm Tvna 5U3C. MpruMeHUTENbHO K OTEHECTBEHHBIM Jlamnam AeTasiu
UMeloT criegytowme aaHHble. BbixogHol TpaHcdopmatop Tpl (Tp2) cobpaH Ha ceppedqHuke,
HabpaHHoM 13 nactuH LL-20, TonwmHa Habopa 25 mm (nowaap okHa 5,4 cm2). Ero nepeu4Has
obmotka copgepykut 2500 BuTkoB nposoga M3J1 0,18. OtBoA K 3KpaHUpyloLLEH ceTke aenaeTca ot
500-ro BuTKa, cuuTas oT BbiBoga 2. BropuuHas obMoTka COCTOMT M3 ABYX MOCIEAOBATENbHO
coefuHeHHbIX cekuun: 57 eutkoe nposoga M3J1 1,0 u 60 sutkos M3J1 0,12. Boisogpl nepeoit
CEKLMM COEAUHAOTCA C 3akuMamu [1, K KOTOPbIM NOAK/IIOHAETCS M Harpy3Ka - ABa NnapasiiesibHo
coenuHeHHbIx rpomkorosoputens 3MA-2 (vnm 4r1-2).

Cunogoi TpaHcgopmatop MowHoctoio 120 Bt cobpaH Ha cepaeqHWke, HabpaHHOM W3
nnactuH LL-30, TonwmHa Habopa 48 MM, nnowaab okHa 14,6 cm2. OBMOTKM copepyKarT: ceTeBas
- 440+320 sutkos nposoga M3J1 0,69 + M3J1 0,51; noebiwatowas - 870+870 sutkos nposoga M3J
0,25; Hakana keHoTpoHa - 19 Butkoe nposoga M3J1 1,2; Hakana namn: 24 sutka MN3J1 0,96 v 24
suTka M3J1 0,72,

Lpoccens comnbtpa Opl cobpar Ha cepaednuke LL-19x30, 3asop 0,2 mm. Ero obmotka
coctout u3 4500 eutkos npoeoma M3J1 0,22. Opoccenn B Lenu ceTeBod OOMOTKE CHIOBOTO
TpaHcdgopmatopa coaepykat no 110 sutkos nposoga M3 0,12. OHK HamoTaHbl Ha KAPBOHUABHbIX
cepaeyHukax CLI-2.
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CnoxHbie cxembl YM3Y

OpHokaHanbHble cxembl YM3Y

K cnoXHbIM cxemaM, B OT/IMHME OT YXKE PACCMOTPEHHbIX MPOCTbIX, MOXHO OTHECTH
Takme YM3Y, B KOTOpPbIX NPUCYTCTBYIOT B COBOKYMHOCTM KaK MWHUMYM TPU M3 MATH
cnefyoLWmnX NPU3HaKOB: UMEETCS NPeABapUTESIbHbIN YCUNWUTESb, BbIXOAHOW Kackag cobpaH no
[BYXTaKTHOM CXeMe, Nojioca 4acToT yCHNeHUsa pa3aeneHa Ha aga U bosee KaHaioB, BbIXOAHAS
MOLLHOCTb npesbiaet 2 BT, obuee Konu4ecTso namn B OfHOM KaHane ycuneHus 6osnblue
Tpex. Bnpo4em, MHOrokaHanbHble CXeMbl HE TaK Y)Ke 4acTo BCTpe4aloTcs B
paguonob1TeNIbCKOM TBOPHECTBE, XOTS M Halle, YeM 3TO fAenajsa Halla oTeqecTBeHHas
NPOMBILLNEHHOCTb B Bbinble rogpl. Ho aake 6e3 3Toro npusHaka, BCe paBHO Npepblayluas
cxema GonrapuHa Kycesa He Boluia B HMCNO CNOXHDIX, Beflb B OAHOM KaHane y Hee BCero
2,5 namnbl, cxeMa OfHOKaHa/ibHasi, a BbIXOAHOW YCW/IMTE/Ib - OLHOTAKTHbIM.

A BOT Ha nepebli B3rnag 6onee npoctas cxema BbiCOKOKadectBeHHoro YM3Y w3
cbophuka FenguHa . C. (MPB-1965) umeet 4OCTaTOMHO OT/IMHUTENBHBIX NPU3HAKOB, HTODbI
ee MOXHO 6blI0 OTHECTH K pa3psgy CloxHbix (puc.12). BbixogHas MOLWHOCTb yCUnuTeNs,
cobpaHHoro Ha asyx namnax 6M3[ tuna Tpuop-neHton npesbiwaer 4 Br, a kadectBo
3By4aHWs - Bblle BCAKWX MOXBasl. YCWAWTENb nNpefHa3Ha4YeH A/is BOCMNPOW3BELEHHS
rpamsanucu, noatomy ero BxogHou curHan 250 MB, nosnoca BOCNpoM3BOAUMbBIX HacToT
50...14000 Iy npu HepaBHoMepHOcTH AUX 1 %, KO3(pDULUMEHT HENUHENHBIX UCKaXKeHUN He
npesbiwaet 2 % Npu HOMUHANBHOW MOLLHOCTH.

Hanbonbluyto cnoxHocTb npu HanaxueaHuu YM3Y ¢ AByXTaKTHbIM BbIXO[OM Bbi3blBaeT
obecneqeHne CUMMETPUHHOCTH 0Benx nned ycuneHus Kackaga. [epen KOHCTPYKTOpOM CTOST
HECKOJ/IbKO 3afa4, KOTOpble CIOXHbl camu no cebe, a B COBOKYMHOCTM OHW AOCTaBASIOT

CUNbHYIO rosioBHylo 60/b, M6O

Ry 47u €CJIH UX OCTaBHUTb HEPELUEHHDbIMMU,

TO NpeuMyLLecTBa [ABYXTaKTHOro
Puc.12 Kackaga npespallaloTcs B CBOIO
NPOTUBONOMOXHOCTb. HanomHio
? npevmyLiecTsa [BYXTaKTHOM

CXeMbl. ITO U OTCYTCTBUE HETHbIX
rapMoOHWK B Harpyske, 47O
yMeHbLuaeT Ko3achbbULMEHT
HE/IMHEMHbIX  WCKaXKeHWH, U
OTCYTCTBME HEHETHbIX TFapMOHHK
B LenW nuTaHus, 4Tto obnervaert
TpeboBaHua K 6AOKUpPYIOLWUM
KoHAeHcaTopaM B  (bWsIbTpe
UCTO4HMKA nuTaHus 2
obecneynBaeT AOMNOHUTENbHbIN
3anac yCTOWYMBOCTH YCHIUTENS.
Ha ycroiuusoctb  pabotaet
Tak)Ke YMeHblLUEHWe BbIXOLHOM
€MKOCTH J1aMr, HTO CYLLEeCTBEHHO
BAMseT Ha pabotry YM3Y Ha
BbICOKMX YacToTax. M, HakoHeL,
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NPy LBYXTAaKTHOM COEAWHEHWW Namn BO3pacTaeT BbIXOAHOE COMPOTHB/IEHWE Kackafa, a 3To
No3BONAET NOAHATb AOBPOTHOCTb KOHTYpa, 0Bpa3oBaHHOro NEPBHUHHON OOMOTKOMN BbIXOAHOrO
TpaHcdopMaTtopa M napasfie/ibHbiM €My KOHAEHCATOPOM, W YJyHLWWTb (PUIbTPYIOLLYIO
CNOCOBHOCTb HAarpy3Ku B OTHOLLEHWH BbICLUIMX FAPMOHMK MOJIE3HOrO CUrHasa.

Pelwenue 3apaqm peannsaunm JOCTOMHCTB ABYXTAKTHOW CXEMbl PACCMOTPUM Ha npumepe
nanHoro YM3Y. Bo-nepsbix, HyxHO nogobpatb namnbl J11 v J12, BepHee ux neHTOAHblE HacTu
TaK, 4T06bl y HUX BblIM OAMHAKOBBIMU XapaKTEPUCTUKH, B HACTHOCTH, BXOLHOE W BbIXOLHOE
COMPOTHUB/IEHUE U NPOHWULLAEMOCTb, PABEHCTBO KOTOPbIX NO3BOJISET HAAEATHCA HA COBNafEHWe
cratudecknx BAX obenx namn. Bo-Topbix, cneayer obecneqnTb CUMMETPHHHBIN PEXUM MO
NOCTOSIHHOMY TOKY, TO €CTb OAWHAKOBOE aHOLHOE MWTaHWe W CMELLEHWe, NPUHEM, eC/ii He
yaanocb noaobpatb COBEPLIEHHO MAEHTUYHbIE NaMrbl, a 3TO rapaHTUPOBAHO B BO/bLUMHCTBE
C/ly4aeB, TO PEXMM HYXHO nofobpartb Tak, 4TOObl MPUBECTH XapaKTEPUCTHKWM Nlamn K
uaeHTMHHOCTU. Kak BuaHo Ha cxeme (puc.12), BCe peXXMMHble 3/7eMeHTbl M NUTaoLMe
HanpsiKeHWUA 0Benx nney oaUHaKoBble, HO NOAHEPKHEM elue pa3 - 3TO BO3MOXKHO TONIbKO MpH
MOEHTUHHOCTU XapaKTepucTWK samn. [MoacTpolka peXkKMMOB A0 MNOJSHOM CUMMETPUHHOCTH
ABNIAETCA CAMOCTOSITE/IbHOW 3aflaqel KaXKAoro, KTO MbITaeTCs MOBTOPWUTb HyXKyto cxemy. B-
TPETbHX, HY>XHO OBecnequTb CUMMETPUHHOCTb Harpy3kKM, B KaqecTBe KOTOPOMW BbiCTynaer
nepsu4Has 0BMOTKa BbIxogHOro TpaHcdopmatopa Tpl. [ns 3aToro HamaTbiBaloT NEPBUHHYIO
06MOTKY ABOMHbIM npoeogoM B kKonudectse 1500 sutkoB nposoga M3B 0,15 Ha cepaeyHuke
LL20x30 no 5 cnosm B 500 BUTKOB, nepemexxkas ux 4 CNOAMU BTOPUHHOM OBMOTKM no 24
BATKA Kakablk, Bcero 96 Butkoe. CpepgHelt TOYKOM nepBUHHON OBMOTKM, K KOTOPOM
NOABOLMTCS HampsiKEHWEe MUTaHWs,, CTaHeT COEAMHEHWE HadaNbHbIX KOHLOB MNpPOBOAA, a
KOHE4HbIE BbIBOAbI MOACOEAUHAIOTCA K aHogam fiamn. B-veTBepTbix, Ha ynpaBasiowme ceTku
obenx namn BbIXOAHOTO KacKaja HanpsbkeHue Bo3OyxaeHus nogaercs B npoTusodase,
noatomy c aHoga Tpuoga J11 6osbluas HacTb CMrHana nofaeTcsl HaNPsAMYO Ha CETKy neHToaa
J1, a 4acTb ero c noacTpoeyHoro peauctopa R12, KoTopbii perynupyer aMnauTysy BXOQHOMO
curHana Ha ceTke neHtopa J12, nogaetcs Ha ha3ouHBepTop - TpHoA namnbl J12. Kpome Toro,
B Uenu ceTku neHtopa J12 ans BbipaBHMBaHUS Da30BbIX COOTHOLUEHWH MPWU MPOXOXKAEHUH
BXOAHbIM CUrHaJIOM HEMAEHTUYHbIX Lenel aobasneHa uenodka R9-C5. Bot tenepb MoxkHO
CHUTaTb [ABYXTaKTHbIA Kackaf CUMMETPHUYHBIM W HAC/NaXXAATbCA Ka4eCTBOM 3BYHaHMsI.

OpHako, aTo euwwe He Bce. [na Toro, 4tobbl YM3Y pabotan elie ycToMHMBee nNpu Takux
npegenbHblx ana namn 6M3I 3Ha4eHUAX BbIXOAHOW MOLLHOCTHM, BECb YCW/IMTENlb OXBAa“4€eH
0OO0C c Bbixoga Ha katog, BxogHoro Tpuoga J11 4epes penutenb R7-R4, a ¢ Hero Ha ceTky
yepes pesuctop R3. MectHbie OOC nmeloTcs TakKe B KKAOM Kackage. BbisbisaeT yBaxkeHue
1 dunbtp B Uenu nutanus C10-Ap1-C11, ymeHblualowmii KoadppULMeHT nyabcauui aHOLHOTO
Hanpsskenna no 0,1%.

Cnegyowmit YM34 pna BocnpousBeneHus rpamsanucu . KpbuioBa egsa v cnoxxHee
npegbigyliero. BoixogHas mowHocTb ero 6 Bt npu kKoadhdrumeHTe HEMHEMHBIX UCKaXKeHHUH
3%; npu BbixogHoW MowHOcTM 4 BT KoadbMuMeHT HenuHenHbIx uckakenuin 1%.
HepaBHOMEPHOCTb HacCTOTHOM XapakTepuCTHKU B AuanasoHe ot 25 ry go 16 «kly - 1 gb.
YyscteutenbHoctb ¢ Bxogja - 170 mMB. YposeHb coHa -55 gb. OcobenHocTbio ycunutens
(pnc.13), KOTOpbIM COCTOMT M3 Kackaja NPeABapUTENIbHOrO YCH/EHWS, [LBYXTAKTHOIO
BbIXOAHOIO Kackaja M BbiNpAMUTENs, sBnsieTca cBoeobpasHas cxema BO3BYyKaeHUs
OKOHEYHOro Kackaga 6e3 MCnosib3oBaHWa hasouHeepTopa.

Curvan c perynstopa rpomkoct R1 nogaetcs Ha ynpasnsiollyio CeTKy fammbl Tuna
6>K1M, ycunueaetcs eo U NOCTynaeT Ha YNpaBfsioOLLyO CETKY BbIXogHoW snamnbl J12 Tuna
6M15MN. Hanps>keHne curHana c katoga namnbl J12 noctynaer fanee Ha katog namnbi J13.

Hanps»kenune curdana U nogasaemoe Ha namny J13, MOXXHO onpefenutb M3 hopmyJibl:

U= (1 - 12)(R7 + R8),
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rae 11 v 12 - nepemenHbie coctasnstowme Tokos J12 u J13. Yeenuuutb 310 HanpsbkeHue
HEe NPEeLCTaBAAETCS BO3MOXHbIM, MOCKOJIbKY AJ1S XOPOLLEro Ucrnonb3osaHus famnbl J13 Tok 11
JomkeH Obitb 6nM30k K 12, a yBenuuuBatb conpoTuBieHue pesuctopa R8 Henb3s us-3a
CHWXEHWA aHogHoro Hanpspkenus. Ctano ObiTb, JaHHAA CXeMa NPeACTaBiseT UHTEPEC TOMbKO
NPU WUCMO/Mb30BaHWKM NaMn C OOMbLWON KPYTU3HOW, pPaboTaloWMX MPU MAasoM Hanps>KeHUu
Bo36ykaeHus. M3 pacnpocTpaHeHHbIX namn 3ToMy TpebOBaHWIO YLOBIETBOPSIET MNEHTOA
6M1501.

Llns ymeHblueHUS HESIMHEMHBIX WCKaXKEHWUH W CHWXKEHWUS| BbIXOLHOMO COMPOTWUBJIEHMS
YCUAUTENb OXBa4YeH oOTpuuaTeNnbHoM obpaTHoM cessbio rnybuHon 14 ab. Hanpspkenue
obpaTHOM CBA3KM CHUMAETCs C BTOPHUHYHOM OBMOTKM BbIXOAHOrO TpaHcchopmatopa W Hepes
pesucTop nopjaetcs Ha kartog namnbi JI1.

Cunosol TpaHcchopmatop cobpaH Ha cepaeqHuke u3 nnactuH 32, tonwuna Habopa
32 MM, okHo 16x48 mm. CeTeBas obmoTka conepxut 880, a aHoaHas 890 BuTKOB nNpoBoaa
M3 0,33, HakanbHas obMmoTka cocTouT M3 28 euTkos nposoga M3J1 0,8.

BbixogHoi TpaHcdopmatop (puc.14) ebinonHeH Ha cepgedHuke W3 nnactud  LLI26,
TonwmHa Habopa 26 MM, okHo 13X39 mm. lMepeuqHas

obmotka copepxut 1200X 2 BuTkos nposopa [M3B-2 Tp;
0,19, sTopuyHas - 88 x 3  BuTkOB Nposoga M3B-2 0,47. £ r Haepysre
HeobxoanMMo CTpOro BblaepyKaTb PaBEHCTBO 4Mcesn -
BUTKOB CEKLMM BTOPUHHOM OOMOTKM W coeauHutb  #L5.0s S—
CeKUuuKn napannesibHo. KTl CJ

Ycunutens CMOHTUPOBaH Ha LWIACCH W3 aNlOMWUHMA Puc.14
TonwuHou 1,5 Mm pasmepom 240x92X53 mm.  [lepBbin x
Kackaf, [o/keH ObiTb MaKCMManbHO YyAaneH oT yj, < T il
CMNIOBOrO M BbIXxogHOro TpaHcdopmatopoe. Kopnyc K ;=] ’: f&'—)
noteHurMomeTpa R1 cnegyer coefMHuTb € Wwaccwu. =1 # (5,05

PacctosiHue Mexay CU/IOBbIM W BbIXOAHbLIM
TpaHcdopMaTopamu JoMKHO ObiTb He MeHee 15 mm. Ocu . P
UX KaTyleK JOJKHbI OblTb B3aUMHO NepneHANKYSPHbI. K nagpysre

26



HanaxkveaHue ycunuTens CBOAMTCA K pErysMpoBKEe BeNWHWHbl oBpaTHOM CBA3W
u3MeHeHHeM conpoTusnienus peauctopa R10. Ecnu ycunutenn Bo3bykaaeTtcs, TO BblBOApI
BTOPUHHOW OBMOTKM BbIXOAHOrO TpaHcchopmaTtopa crneayeT MoMeHATb Mectamu. UTtobbl
u3bexkaTb CaMOBO3BY>KAEHUS YCUNWTENS Ha YNbTPa3BYKOBbIX 4YacToTax, rnybuHy obpaTHoM
cBA3U He cnenyeT aenatb 6onee 15 ab.

MocToBo# BbinpamuTens Ha avopax [209 MOXKHO 3aMeHUTb CEelleHOBbIM BbiNPAMUTENIEM
ABC - 120-270. KonpgeHcatopbl C5, C6 >xenatesbHO 3aMeHWTb OOHWM KOHAEHCATOPOM
emkoctbto 150 mMk® Ha HanpsbkeHuwe 300 B. pomKorosopuTtesM akycTMHecKoro arperara
LOJ/KHbI UMeTb nosiHoe conpotueieHye 8-10 Om. ABTOp NpuMeHWn fBa FPOMKOroBOPHTESNS
510, coennHeHHble nocnenoBaTtesbHO.

Jy 6Man

o
Rg2n L0

Knaccudeckoe MCnonb3oBaHWE CBOWCTB [BYXTAKTHOM CXeMbl MOXHO Habniofatb B
"npoctom” YM3Y 0. Muxaiinosa (P-8./57). B atom 6-sattHoM ycunutene (puc.15) Ha Bxoge
ctouT namna J11 - geoiHon Tprog 6H2IM, onHa nonoBuHa KOTOporo Bo3ByaaeT OfHO nieHo
OKOHe4HOoro kackaga J13 v BTopyto nonosuHy 3Tow e namnbl J11, nocnepHss B cBoto oqepeab
CNYXKUT chasonHBepTopoM anis Bo3bykaenus namnbl J12. Mytem nogbopa pesvctopos R6, R11
noabupaerca pexxum obecneqeHUs CUMMETPUHHOrO BO3BYXKAEHUS OBYXTaKTHOW CXEMbl.

OcobeHHOCTbIO CXeMbl SBASETCA Has/MHMe pasfeNibHoro perynstopa Tembpa Ha Bxoge
YM3Y, BenuyMHa BXOQHOrO HanpskeHus npu atoM pocturaet 125 mB. Kpome Ttoro, gns
obecneqeHuUss YCTOWYMBOCTH YCH/IUTENS B LUMPOKOM AMana3oHe 4acToT BBefeHa 4acTOTHO-
3asucumas OOC R5, R, R15-C9, R16-C10. lMokasaTtenbHbiM AJ/ii TakoW MPOCTOM CXeMbl
ABNIAETCA WCMNO/Ib30BaHWE HaKa/ibHOW LEMW OKOHEYHOro Kackaga C CUMMETPUHHbIM
3a3eMJIEHUEM CpefHerd TO4YKM, a [OJ18 BXOAHOrO KacKada MCMOJb3yeTCs MOHWXXEHHOe
HanpsbkeHWe Hakana 5 B pns cHuxkeHus ypoBHs BHYTpeHHWX wymoB namnbl J11. Kak v B
npenbiayllei cxeme Katoapl obeux namn okoHeqHoro kackaga J12 u J13 nopcoenuHeHbl K
opHomy pesuctopy R12, 4To obecnequBaeT AONONHUTENBHYIO PETYAMPOBKY CUMMETPUHHOCTH
pexkuma.

Ha puc.16 npuseseHa cxema cpaBHutenbHo npoctoro YM3Y c ynbTpanvHeiHoit
XapaKTepUCTUKOU Hemeukoro cneuuaivcta @. KioHe. 310 yCTPOWCTBO KOHCTPYKTMBHO
obbearHseT nepekovaTesib BXOAOB, NpeABapUTebHbIM YCUNWUTEb AN 3NEKTPOMAarHUTHOro
3BYKOCHUMATENs C (PUAbTPOM HM3LIMX W BbICILUMX 3BYKOBbIX HacToOT, perynsTopbl Tembpa, a
Tak)Ke OKOHe4HbIM Kackag U 610K nuTtaHus. Mpu HaNU4UK BbICOKOKAHEeCTBEHHOIO BbIXOAHOMO
TpaHcdopmaTtopa BOCNpPOM3BOAMMas nosioca HactoT (Mpu ycTaHoBKe perynstopos Tembpa B
cpeaHee MONOMXEHUE) UMEET JIMHENHYIO XapaKTepUCTHKY B auanasoHe ot 50 go 30 000 lu.
Ha 4actote 30 Iy BbIxOAHAs MOLLHOCTb HECKOJ/IbKO Majgaer.
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BxopHble rHe3pa 1, 2 U 3 npepHasHadeHbl ANs NOAKMOHEHUS UCTOHHWKOB MpPOrpamm,
JaOWKUX CUrHan HanpsbkeHwem nopsgka 500 mB, 1. e. pns nogaqu curHana c JIMHEMHOrO
BbIXOZA MarHUTO(hOHa, NPUEMHHKA MK OT Nbe303/IeKTPUYecKoro 3sBykocHumatens. [Hespo 4
NPeAyCMOTPEHO AJ1f MOAK/IOHEHUS BbICOKOKAHECTBEHHOMO 3/IEKTPOMArHUTHOrO CTYIUHWHOIO
3BykocHumaTens. OHO coefMHsIeTCA C [ABYXKAacKaAHbIM MPeABAPUTENIbHbIM  YCHUIIUTENEM,
cobpaHHbiM Ha namne J15. B 3aBucuMocTH OT nonoxkenus nepeknodarens M2 ycunutens
MOXKeT nponyckatb JMBGO BClO nosiocy 4actor, sMbo Korpa BkioqeH konpeHcatop C16, -
TO/IbKO CpefHWe W BbiClUMe 4HacToTbl. Hu3luMe >ke HacToTbl, HA KOTOPbIX MOFYT BO3HWKATb
BUOpaLMUM  INEKTPOABUraTens, 3amMeTHO YXyAWalowue Ka4ecTBO BOCMNPOU3BEAEHHUA
rpamsanucH, cpesaroTcs.

KonaeHncatop C17 B uenu cetku npasoro (no cxeme) Tpuona namnbi J15 U conpoTusnerune
R29 cnyxxaT ona nogbeMa HMU3LWMX 3BYKOBbIX 4HacToT. B nonoxkenun 5 nepekntoqarens M1
koHgeHcatop C14 Bkoqaercs napannenbHo koHgeHcatopy C17  nogbem HM3LWKMX HacToT
HECKO/IbKO yMeHbluaeTca. Mpu Tpex nepsbix NONOXKEHUAX NepekaloHaTens cetka npasoro (no
cxeme) Tpvoga namnbl JI5 3aMblkaeTcs Ha 3eMalo, 4TO no3BoaseT Mon nepegadqe
pafvonporpamMmbl UM MarHUTHOM 3anucy NMOAABNSATb MOMEXU CO BXOAA 3BYKOCHWMatens. B
nonoxxeHnn 4 koHpeHcatop C18 Heckonbko cpesaeT BbiClME 3BYKOBble HacTOTbl, B
nonoxxeHnn 5 atot adppekt ycunueaetcs. Cekuusa [116 3akopaquBaeT Bxofgpl, KOTopble B
JaHHbIM MOMEHT He ucrnonb3ytorcs. CnepoBaTenbHo, nNpu nosopoTe nepeksodarens (1 8
nonoxkenus 1-3 nooHepenHO BKAIOHAIOTCA BXOAbl C TeM e LMpPOoBbIM 0BO3HAHEHWEM, B
nonoxerusx 4 u 5-4eteeptbiti Bxoga (rpamsanuc).

Perynstopbl Tembpa (R2-R4) nomelleHbl nepen namnoit J1, a perynatop rpomkocti R8
- 3a He#. Mpasbit Tpuog namnbl J12 BbinoHAET YHKLMIO (ha3ouHBEpTOpa, COBPaAHHOrO Mo
cxemMe C pasgenieHHoM Harpyskol. OkoHeuHbl Kackag Ha namnax JI3 w J14 cobpan no
yNbTpaJMHEWHON cxeMe, co3pjalolieid oTpuuaTesibHylo obpaTHylo CBA3b B Lenu
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3KpaHupylowmrx cetok. Bropas uenb oTpuuatenbHoi obpaTHOM CBA3WM WAET OT BTOPHUHHOW
0BMOTKM BbIXOAHOrO TpaHcchopmaTopa Hepes conpoTueneHve R20 k katogy namnbi J12.
BbixogHo# TpaHcopmatop cnegyeT nofbupatb C yHeTOM MMEIOLWErocs rpOMKOroBOpUTESNS.

MoteHunomeTp R35 B uenu Hakana namn npegHasHaqeH ans ocnabneHus yposHs doHa.
Kpome atoro, conpotusnerus R36 v R37 B uenu Hakana namnbl J11 noHW»KaloT HanpspkeHue
Hakana go 4,5 B, Tem cambiM ymeHbluas ypoBeHb LUyMOB U choHa. ITa, no cnosam @. KioHe,
HECKOJIbKO HeobblHHas cxema, a AJjisi MHOrux paguoniobutenei Cotosa, Kak, Hanpumep, Ans
0. Muxaiinoea (puc.15) yxxe B 1957 rogy (!), BnonHe pacnpoctpaHeHHas, B TeHeHWe psaa net
C YCMEXOM MPUMEHSIach B LEMU Hakana MnepBoW samnbl Pa3fiMHHbIX YCWUIUTENEeH, NpU 3TOM
MOHW)KEHUE HANMPSDKEHUS HAaKasa He CKasbiBasiocb Ha pabote namn.

Cxema BbICOKOKA4E€CTBEHHOrO YCHAMTENsi HU3KoM 4Yactotbl Ha 8 Bt A. Kysbmenko (P-
5//57) noxoxa Ha npeaplayLLyio N0 MHOrMM NapameTpaMm, AaXKe HOMUHa/bl OTAE/bHbIX Lenew
coenagatot. ABTOp 3TOM KOHCTPYKuuM (pHc.17) nonaraet, HTO OH JOCTUT y/yHLEHHUs KadHecTsa
3ByHaHWA 3a CHET BBEAEHWs pa3HooOpasHbix obpaTHbix cBsAseH, cpeau Kotopbix OOC Ha
3KpaHHble ceTKu Hepes oTBogbl 16 v I8 BoixogHOro TpaHcopmatopa Tpl, obwas OOC qepes
nenntenb R12-R30, mectHbie OOC B uensx Bo3Oy>KAEHWUSI BCEX KaCKaAoB.

CywecTBeHHbIM  OT/IMHMEM [AHHOWM CXeMbl OT MNpeaplaylied SBAseTcs Hanuque
KoppekTupytowen uenodku R14-C7 B aHogHoM uenu feBoro no cxeme Tpuoga namnbl J12. C
MOMOLUbIO 3TOM LENOoYKW [ocTuraetcs ymeHblueHue 3asana AUX ycunutens B obnactu
BbICOKMX 4acTOT, KOTOPbIA BO3HUKAET M3-3a B/IMSHWS HECKOJIbKUX (PAKTOPOB, I/aBHbIMK W3
KOTOPbIX MOXHO CHWTaTb MMeHHO Hasu4ue MecTHbix OOC, a TakKe HWU3KOe KadecTBO
BbIXOQHOro TpaHcdopmaTopa Tpl.

Puc.17 _ + 2800

O +3708
Juma

Hyp 5,11

a1 Ros 10k A

Bonee nosgHsas mogenb wupokonosiocHoro YM3Y C. Marsuenko (puc.18) ewe 6onee
YCNOXHEHa MO CpaBHEHWIO C npenplayluMi. UYTtobbl [OCTUrHYTb BbICOKOKAHeCTBEHHOro
3sy4aHus B 10-BaTTHOM ycuiuTene, B KOTOPOM BbIXOAHOW Kackan paboTtaeT Ha npegene
MOLLHOCTH, aBTOP 3TOM KOHCTPYKUMM 000aBiseT B CXEMy CBOW 3/eMEHTbl U LieMM, KOTopble
NOMOraloT PELUUTb NMOCTaB/IEHHYIO 3a4a4y - LOCTUHb BbICOKOrO YPOBHSI paBHOMepHocTH AYX
(He 6onee 0,1 %) B wupokoh nonoce Hactot 20...30000 klu.

Yeunutens oxeaqen netneit OOC, koTtopas paboTaeT B 061acTv CPeaHUX HacToT - 3TO
ueno4ka R5-R29-R12-C8. Kpome Toro, Bce kackagbl oxeaqeHbl MecTHon OOC, npuyem B
[aHHOM  ycu/iMTesle  NpPenBbIXOLAHOM  KacKkaj, KOTOpblM CO3[aeT  CUMMETPUHHOEe
npoTusochazHoe Bo3BY>KAeHWe NoHTH "[OCNOBHO” MOBTOPSET CXeMy BbixogHoro kackaga I.
Kpbinoea (puc.13). OpgHako yKe B OKOHEHHOM Kackaje HabsogaeM [LOMOSIHUTENbHYIO
perynupoeky R27 Benu4uHbl KatogHoro conpotuenenus namn J13, J14, 6naropaps KoTopomy
UMeeTCs BO3MOXHOCTb CUMMETPUPOBATb PeXKUMbl 0Benx famn, 3aech e ocywectsneHa O0C

29



0¢

Puc.18
Sy~Aly 6121 el c
R,68x R1336x v
7 ! 3508
-«
C5100+200 8 I§ ?% I—
z S
R5100 § S I
R B, 2.410-28
Bxid €005 4
Q— 'f;. S 3
d - § 3 : :H Ty
S ST IR LT
S[S[| T —4
. - H Cxéd
L\i €x® (?, R 2,'5K
o <&
p o R,;33 3K
i
a5 |




Ha 3KpaHHble CETKW C 4YacTh BUTKOB NEpPBMYHOM OBMOTKM BbIxoaHOro TpaHcdopmatopa Tpl.

B cxeme Takke WCNO/Mb30BaHbl BCE CYLUECTBYIOLME BO3MOXKHOCTU YNpPaB/IEHWA
TeMOPOBOIO OKPAaCKOK 3BYKOBOrO curHana. [lpeaycmoTpeHa pasgenbHas peryiMpoBka
Tembpa Ha yposHe 12 ab no ebicokoi 4actote R14-C9, C10 u 14 gb - Ha Huakon R15-C14,
[p1, a Takke NpUMeHeH TOHKOMMNEHCUPOBAHHbIA PE3UCTOP PEryJIMPOBKM FPOMKOCTH R3.

Ona crtabunbHoi pabotbi YM3U HeobxoguMmMo aHofHoe nUTaHWe C  MasbiM
KO3(h(PULIMEHTOM My/ibCaLyi, NO3TOMY Ha BbIXOAE BbINPAMUTENS HEOBXOAMMO YCTaHOBMTL [1-
obpasHbiii MNbTP U3 ApOCCens WM ABYX eMKOCTel, Kak, Hanpumep, B cxeme Kycesa (puc. 9)
win Mengura (puc.12).

Lanee wuper cepus paspabotok BbiweynomsHytoro @. KioHe. Cxema
BbiICOKOKa4ecTBeHHoro ycunutens Ha 10 Bt nokasaHa Ha puc.19. Perynatopbl Tembpa c
pasgesnibHbiM perynuposadueM no Bbicokum R1-C1, C2 u Huskum Hactotam R2, R3, R4 - C3,
C4 v perynsatop rpomkocT R5 nomelleHbl Ha BXOAE YCHAUTENS, HYBCTBUTENIBHOCTb KOTOPOrO
okosio 600 mB.

Kackapa npensaputenbHoOro ycunenus cobpaH Ha namne J11. Bepxnuii (no cxeme) Tproa
namnbl  J12 pabotaeT B pexume ycunewusa. Ero ynpasnsiowas cetka coefuHeHa
HernocpeacTseHHO ¢ aHogoM namnbl J11 (koHaeHcaTop cBA3M OTCyTCTBYeT). ITUM MUCKAoHaeTca
3neMeHT casura asbl, KOTOPbIA MPH U3BECTHbIX YCIOBUSAX MOr Obl Bbl3BaTb HECTABUNbHOCTb
oTpuvuatenbHoi obpatHoi ceasu. bnarogaps HenocpencTBEHHOM CBA3M ynpasnaiowas cetka
namnbl J12 HaxoOuTCA MOA TakWMM >ke BbICOKMM noTeHuuanom (+70 B), kak v aHop namnbi J11.
MNoatomy Hanps>keHWe Ha KaTofe 3ToW JlaMnbl NpUxomauTcs noebiwatb go 71,5 B. PasHuua B
Hanpskenuu (1,5 B) u coctasnsier Tpebyemoe ceToHHOe cMeleHHe.

Ynpaensowas ceTka BepxHero Tpuoda depe3 conpotusieHne R12 ceasaHa no
NOCTOAHHOMY TOKY C HWKHMM (no cxeme) Tpruogom namnbi J12. B pesynbtate 3Toro, a Takxe
6narogaps obLieMy CONPOTUB/IEHUIO B LIENW KaToda, Ha oba Tpuonaa NoAaeTca OLHO U TO Ke
Hanps>KeHWe CMelleHWs. Ynpasnaiowas ceTka HWKHero Tpuoma depe3d kKoHgeHcatop C10
coefiMHeHa No nepeMeHHOMY TOKY C OBLMM MUHYCOM, T. €. laMna ynpaBiseTcs He CETKOM, a
KaTogoM (aHanoru4Ho KackofHoW cxeme). Tak Kak CWrHan B LEnW YNpasfsioled CeTKM
HWXXHEro Tpuoda cABWHYT no dpase Ha 180° oTHOCUTENbHO YyNpaBASAIOWEN CETKH BEPXHEro
TPHOAA, K OKOHEYHbIM flaMnaMm MOABOAATCA HaNPsXKEHUS, TaKxKe CABUHYTbIe no chase Ha 180°.
Takol cnocob nosopoTa hasbl OTIMHAETCH BbICOKOM CUMMETPUHHOCTBIO, XOPOLIMM
YCUAEHWEM H OTCYTCTBMEM ha30BbIx MCKaxkeHUH. CxeMa OKOHeHHOro Kackafga obbi4Ha.

Koppektupytowas uenodka R6-C5, BkaodeHHas napaniesibHO Harpy3o4HOMy
conpoTuesieHuio namrbi J11, H PUNLTP B LEeNK OTpULATEIbBHOM OBPATHOM CBA3M, COCTOSILLEN W3
koHpaeHcatopa C8 u conpoTuenenus R10, cTtabunusupyloT oTpuuaTesibHylo obpaTHyio CBA3b B
[A1anasoHe y/IbTPa3ByKOBbIX HacToT.

Llna kackapa npeaBapUTEbHOrO YCUAEHUS NOABHUPAIOT MO BO3MOXHOCTU ManolyMsLLmMe
BbICOKOCTabW/IbHblE COMNPOTUBAEHWS. BenuunHbl konpeHcatopa C8 u conpotuenenus R10
BbIBUPAIOT C YHETOM MOJIHOrO BbIFOAHOIO COMPOTUB/IEHWS YCUIUTENA U3 CledytoLlen Tabauubl:

BbixogHoe conpoTuenenue ycunutens, Om C8, n®d R10, kOm
180 15
16 82 33

BbixogHoW TpaHcchopMaTop HaMoTaH Ha cepAeqHuKe OpoHeBoro Tuna W3
TpaHcdopMaTopHOro kesesa TonwuHon 0,5 mm 6e3 BosaywHoro 3asopa. CeveHue cpegHero
cTepykHsa cepheqHuka 28x28 mm. MepsuqHaa 0OMOTKA COCTOMT U3 HeTbipex CEKLMH, KaKaas
no 1650 sutkoe npoeoga M3AJ1 uam NIB guametpom 0,11 mm. Mpoknagku mMexay cnosmu 13
6ymaru TonwmHon 0,03 mMm. BropuuHas oBMOTKa COCTOMT M3 ABYX CeKuuWi no 76 BUTKOB B
Ka>KOOM, HaMOTaHHOM [BYMsi C/IoAMW NpoBOJa TOW Xe Mapku guametrpom 0,6 mMm c
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npoknagkamu m3 bymaru tonwmHon 0,1 Mm.

MocneposatenbHOCTb HaMOTKU cnegyolas. lMepBoi Ha Kapkac HamartbiBalOT OfHY M3
CeKLMH NeperHHON OBMOTKH, 3aTeM MOJIOBUHY BTOPUHHOM OBMOTKHM, NOCAE 3TOr0 ABE CEeKLUM
NepBMHHON OOMOTKH, NOTOM [LPYrylO MOJIOBMHY BTOPUHHOM, MOCNEAHAS HaMaTblBAeTCs
yeTBEpPTas CeKuMs nepBU4HONM OOMOTKM. [lBe cpefHWe CeKuMM nepBUHHON OBOMOTKM
COEAHHEHbI NapasiNesibHO U HaMOTaHbl B OAHY CTOPOHY, & OCTasIbHbIE - B MPOTHBOMNOONKHYIO.
Obe KpaiiHue ceKuWM TaKKe coefuHeHbl napasnesnbHo. CocTasneHHble TakMM o6pasom
rpynnbl BK/OHAOT nocnefoBatesibHo. Takyke NociefoBaTeNlbHO BKJOHaloT 06e MOOBHHbI
BTOPU4HON OBMOTKM (NpH ConpoTHBAEHHH rpomKorosopuTens 16 Om).

r
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|
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Cnepyowmin YM3U . KioHe Ha 20 BT cogepykMT MOCTOBYIO CXEMY BKJ/IHOHEHUS HArpy3Ku
B OKOHEYHOM [BYXTaKTHOM Kackage. B Helt noctosHHas coctasnsiowas (puc.20) He Teqer
4yepe3 Harpy3ky, NO3TOMYy MUTaHWe aHOAHOW LEenu OCYLLECTBASETCS MOMUMO BbIXOGHOIO
TpaHcopMaTopa, U OH npeacTasiseT coboi cornacytowmii asToTpaHcopmartop.

TpaHcdopmatop nuTaHMA WMeeT gABe OBMOTKM aHogHoro Hanpskenus (no 270 B
kakpas). [ocTosHHOe Hanps>keHMe Ha 3NeKTPOAUTHHecKuX KoHgeHcatopax C9 w C10
coctaenset 290 B, HanpsykeHue B uenu Katoga npu xosnoctom xoge 18 B. lNpumedarensHo,
YTO KOHAEHCATOPbI B 610K MUTAaHWS He COEAMHEHDbI C KOPMYCOM.

Hanps>keHue cmeleHnss okoHeuHbix namn J12 v J13 cHUMaeTcsi ¢ COnpOTUBIEHWH B Lienu
katona R13 u R14. LenecoobpasHo OAHO M3 HWUX caenaTb NepPeMeHHbIM, 4ToObl UMeTb
BO3MOYXHOCTb TOHHO OTPEry/IMpoBaTb CUMMETPHIO B 0BENX OKOHe4HbIX samnax. Hanpspkenue
Ha 3KPAHUPYIOLLYIO CETKY JlaMbl OAHOrO Nje4a NogaeTcs M3 aHOAHOW Lenu siaMnbl Apyroro
nneda. B uenu akpanupyolen cetku namnbi J13 BKAOHEHO nepemeHHoe conpoTuBnexue R17,
cy)Kaulee A8 NoAas/eHus hoHa nepemMeHHoro Toka. B ciydae cunbHoro dpoHa Heobxonumo
nepecasvpoBatb OfHy U3 0OMOTOK TpaHcdopmartopa nutanus. Conpotuenennsa R7, R10 u
R12, R15 B uensx ynpaBnsiowUX W 3IKPaAHUPYIOLLMX CETOK OKOHEYHbIX JaMn cayxat Ans
3alLUMTbI OT BO3HUKHOBEHUS! reHepaLmu, WX NpunavBatoT HEMoCPELCTBEHHO K NaHessM namr.

HanpsskeHne Ha katoge namnbi JI1, BepxHAs nosoBuHa KOTOpPOro paboTaer B pexume
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YCUNEHHS, @ HWXKHSAS CIY>XUT
-~ 14 nns nosopora cdasbl,
Rpo90| A1 coctaenset 28 B. YnpasneHue
+'.=:c, S0 HUXKHWUM TpHoAom

- T2 ocyluecTenseTcs Hepes obuiee
conpotuBnedme R5 B uenu

= 639~ Katofja, T. €. aHaNoru4Ho

i -~ g YCUNIUTENIO, CXemMa KOTOpOoro

55 npusegeHa Ha puc.19. [ns
_ 17 206 nonyueHns OMHAKOBOTO
] 0~ ceTO4HOro cCMeleHus Aans
Fig 470 ? obomx TPHMOAOB MOXHO 6blNO
=R 6b1 Kak Ha puc.19 noaknHUTL
. YNPaBASIOLLYIO CETKY HWXHEro
N2, TPMOAA K TOHKE COeAMHeHHs
conpotuenennn R1, R2, R5.
Bmecto aToro B
paccMaTpuBaeMoM cxeme AJi1 HUXKHEro TpuoJa NpUMeHeH aenutenb Hanpsixxenus R3, R4, C2,
KOTOpbIW MOJAET Ha YNpaBAsIoOWYO CETKY 3aflaHHOe HanpsiKeHWe W OLHOBPEMEHHO 4epes
koHaeHcatop C2 3ambikaeT ee Ha waccH. EMkocTb koHaeHcatopa C2 ebibpaHa 60s1bLLoi 15
Toro, 4TOObl Ha HU3WMKX 4HacTotax Bo3Hukana OOC W ycunenwe Ha wqactote 50 Iy
noaasnanocb Ha 10 % (doH NpaKTUHECKM CTaHOBUTCA HecbllHbIM), a Ha HactoTte 20 My - Ha
50 %. Hwxe 20 Ty ycuneHuwe pesko yMeHbluaeTcs. Takoe MNOCTPOEHUE CXEeMbl WMHOraa
BbI3blBAET HEKOTOPOE HeLOyMeHWe, €C/M CKa3aTb, HYTO YCWIUTENb [OO/DKEH MponycKatb
MaKCMMasIbHO LUMPOKYIO nosiocy Hactor. OpHako pafvosiioBUTEsb, WUMEIOLMIH OMbIT B
06paLLeHHH C BbICOKOKAHECTBEHHBIMU YCUIUTENIAMU, 3HAKOM C MX Kanpu3amu. TOH € 4acToToM
20 Ty npakTMHecku He npocnywmBaeTcs. TeM 6Gonee He CAbIWHbI TOHbI Bonee HU3KOM
YacToTbl. Ecnn ke Haw “cavwkoM xopowui” ycunutenb BO3BYAMTCA Ha O4eHb HWU3KMX, He
BOCMPUHMMAEMbIX C/lyXOM 4acToTax, TO B pe3y/bTaTe MNEepPeKpPecTHOM MOAYNsAUMU C
NPOC/YLWWBAEMbIMU TOHAMW MOTYT BO3HWKHYTb MOMEXH, CWMJIbHO WCKaXKaloliue 3BYKOBYIO
KapTHHY.

OkoHe4HbIN Kackag oxBadeH oTpuuaTenbHol obpaTtHoi ceasbio. OnTUManbHas Harpyska
OKOHe4Horo Kackaga okosno 800 Om. OgHako gake npu Apyrod Harpyske (Hanpumep, npu
600 vnm 1600 Om) BbixOaHas 3ByKOBas MOLIHOCTb cocTaenseT 17,5 BT. K ka4ecTBy BbIxOAHOrO
asToTpaHcopmatopa Tpl He npeabsBAlOT cTonb Bonbluux TpeboBaHWH, Kak Ans 0BblHHbIX
LBYXTaKTHbIX Kackagos. Kakgas namna pabortaer Ha uenyto 06MOTKY, a Tak Kak Jiamnbl no
NepemMeHHOMY TOKY COEAMHEHbI napassiesibHo, obLLee CONpoTHBIEHHEe OOMOTKH YMEHbLIAETCS
0o 25 % ot HomuHana. [na Toro 4TOBbl NOAYHUTb MOJHYIO CUMMETPUIO W 3a3eM/IMTb
BbIXOLHOW 3a)KWM, CPEeAHWIH OTBOA OBMOTKM COEOMHSIOT C LACCH. JTOT 3&KUM CNYXKWT
O[HOBPEMEHHO HYJIEBbIM MPOBOLOM OOMOTKM 3BYKOBOW KaTyLUKH,
KoTopas cocTaBiseT 4acTb obuiel 06MOTKM aBToTpaHcopmaTopa. /I V/

Ry9100

+

+
—

Ha puc.21 nokasaHo pacnonokeHue oBMOTOK Ha Kapkace
aBToTpaHcdopmatopa Tpl. CepaeqHWK COCTOMT M3 MAACTHH
TpaHchopMaTOpHOro Kenesa, cobpaHHbix 6e3 3asopa. CedqeHue T+I1
CpefHero cTepyHs cepaedHuka pasHo 7,3 cm2. Obmotka | copepkut
650 euTkoB nposoga 31 0,35; obmotka IV- 490 BuTKOB TOro ke

nposofa; obmotka |l comepskut 119 BuTKOB nposoma M3J1 1,0; 1
obmotka lll - 41 BuTOK TOrO e nposopa.
Ewe onHa cxema BbicOKOKa4ecTBeHHOro okoHe4Horo YM34 @. Puc.21

KioHe Ha 20 Bt npeactaeneHa Ha puc.22. B ocHoBHOM faHHbIM
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YCUNIUTENb MOBTOPSIET PACCMOTPEHHbIE MPEXKAE CXEMHbIE PELIEHUs, KoTopble obecrneuusaioT
BbICOKOKA4€CTBEHHOE 3BYKOBOCMPOU3BELEHHE, HO KaK OKOHEYHbIM YCU/IUTE/Ib OH HE COAEPXKUT
perynMpoBOK FPOMKOCTH M Tembpa, a Takke B HeM npefycMOTpeHa BO3MOXHOCTb
NOAK/IIOHEHUsI TPOMKOrOBOPUTENIEM HA pa3Hble HOMMUHANbl Harpy304HbIX COMPOTUBIEHWH. B
NOJIOXKEHWH NepeKtoHaTess, Kak noKa3aHo Ha CXeMe, CONpPOTUB/IEHUE OUHAMUYECKHX FOJI0BOK
coctagnsier 16 OMm. Huwke nom cxeMoi npuBefEeHbl MOJNOXKEHWUA MepeKkoHatesed Aans
conpotuenenus 8 Om (cnesa) u 4 Om.

BO BCEX Nepe4UCIEHHbIX CxeMax KIOHe NPUMEHeEHDbI laMnbl UHOCTPAHHOIO NPOU3BOACTBA,
NOPSAAOK 3aMeHbl KOTOPbIX HA OTEYECTBEHHble MPWBELEH B KOHLE KHUMM B ChneLWanbHOM
Tabnuue.

ns obecneveHns MOBbILEHHOM MOLHOCTU BbIXOAHOTO YCWMTENS MPU  COXPaHeHUu
Ka4eCTBEHHOro 3BY4aHWsi 4acTO MPUMEHSAIOT NapasifielbHOe COeLMHEHWE /iaMn BbIXOAHOrO
Kackafa B KaXAoOM Mjede ABYXTAKTHOW CXeMbl, Kak 310 caenaHo B 20-BaTTHOM OKOHEYHOM
YM34 B. Bonbosa (P-7/60).

B cxeme ycunutens (puc.23) umetoTcs BCero ABa Kackaga - BXOAHOW (ha3oMHBEPTOP Ha
namne 6H2M geolHOM TpHoLe U BbIXOGHOM OKOHEHHbIM KacKag, Ha HYeTbipex flamnax-TeTpoaax
tuna 61401, Bce katoabl BbixofHbix famn J12...J15 coenuHeHbl B ogHOM TOHKe Ha pe3ucTope
Leno4KM KaToaHoro asTocMelleHusi R12-C6, a camu TeTpofpl Mo NOCTOSIHHOMY TOKY BKJIHOHEHbI
Kak Tpuoapl. ITO HECKO/IbKO CHWXKaeT KPYyTM3Hy npoxoaHoh BAX, Ho penaer ee 6Gonee
JIMHENHOW.

B uenu aHogHOro nutaHus BMecTo KeHoTpoHa JI6 sydlle MOCTaBUTb MOCTHMK W3
NOJYNpPOBOAHUKOBbBIX AMOAOB Ha BesM4MHY obpatHoro Hanpsbkenus 400 B v npamon Tok B
oTKpbIToM cocTosHun 0,5 A, a Takke [obaBuTb criaxkusalowmi dunbtp M-obpasHoro Tvna.
K cnosy cka3atb, Apoccenb dubTpa fiyHile BCEro BbINOHATH HA TOPOUAANBHOM CepAeYHUKe
M 3aKpblBaTb €ro 3a3em/ieHHbIM 3KpaHoM. TpaHcdopmaTtop nuTaHus Tp2 cTaHgapTHbIM Ha
mouHoctb 200 Br.

AHaNOrU4HbIM NO CXEMOTEXHUHECKOMY pelueHuto, Ho 6onee mowHblit YM3Y Ha 100 Br
B. WywypuHa (MPB-1967) npegHasHadeH pns paboTbl ¢ annapaTtypoi aHcambns
3N1EKTPOMY3bIKa/IbHbIX MHCTPYMEHTOB, a TakKe MOXKET BbiTb MCMOMb30BaH AN O3BY4UBAHWS
HEBOJIbLIMX 32108, KYOHbIX NOMELLEHUM.

HomuHanbHas BbixogHas mowHocte ycuautens 100 Br. KoadydpuumeHT rapMoHuK Ha
yactoTe 1000 Iy He 6Gonee 0,8%, Ha 4Hactotax 30 v 18000 Iy, - He Gonee 2%. B guanasone
yactot 30-18000 Iy HepaBHOMepHOCTb 4HacToTHOM XxapakTepuctuku +1 pb. HomuHanbHas

34



yyscTeuTtesibHocTb 500 MB, HOMUWHanbHOE BbIXxOAHOE HanpskeHuwe Ha Harpyske 12,5 Om - 35
B. YpoBeHb noMex yCUAWTENS OTHOCWUTENIbHO HOMWHA/IBHOrO BbIXOGHOIO YPOBHS okoso -70
ob. MNotpebnsemaa ot cetv mouHocts 380 BA.

MpuHuMNWanbHas cxema YCWAUTENsi MOLLHOCTM npuBedeHa Ha puc.24. [lNepsblie gga
Kackaga BbinosHeHbl Ha namnax J11 w J12a. Bropoi Ttpuos namnbl Tvuna 6H6M (J126)
ucnonb3yetcsa B ha3oOMHBEPCHOM Kackage C pasgeneHHomn Harpyskoi (R10 u R12). OkoHeuHbiw
Kackag ycunutens cobpaH no ABYXTaKTHOM cxeme Ha namnax JI13, JI6, npudem pns
obecneqeHns HeoBXOAUMON MOLLHOCTM B KaKAOM NjeHe BKJ/IOHEHbl napajienbHo no Ase
namnbl.

[ns nonyyeHus paBHOMEPHOWM 4HacTOTHOW XapaKTEPUCTUKW W MasibiX HEIUHEMHbIX
UCKaXKEHWM TpWU NOCNEAHMX KacKaja YCHAWTENs oOxBaqeHbl rnyboKoW oTpuuaTesibHOM
obpaTHOM CBA3bIO NO HanpsbkeHuto. Hanpsykenue obpaTHOM CBA3W CHUMAETCA C BTOPHUHHOM
06MOTKHM BbiIxoaHOro TpaHcgopmatopa Tp2 u vepes uenoqky R19C8 nogaetcs B uenb katoaa
namnbl J12a.

Namnbr  JI8-J16  okoHeuHoro Kackapga pabotaioT B pexxume AB. OtpuuatensHoe
CMelleHHe Ha WX YhnpaBasiolwMe CeTKM nojaercs OT OTAe/IbHOro MCTO4YHWKa -
OJlHOMOJIYNEPUOAHOIO BbINPsSMUTENS Ha auope [7.

MuTaHWe aHOAHbIX Lenel OKOHEYHbIX JlaMn OCYLUECTB/SIETCS OT ABYXMOJyNepUOaHOro
BbINpAMUTENs Ha pgauopax [6-[13, BKAOHEHHbIX MO MOCTOBOM CXeMe, a MUTaHue
3KPaHUPYIOLLMX CETOK 3TUX JlaMn U aHoAHbIX uener namn J11 u J12-o1 BbinpsMuTens Ha gMomax
[2-115. ®unbTpbl BbINpsMUTENEN - eMKOCTHble. EMKOCTb hUnbTpylOWMX KOHAEHCATOPOB
BbiOpaHa TakoM, HTOObl MPU WM3MEHEHWM OTAABAEMOW YCWJIUTENIEM MOLLHOCTH OT Hy/s OO
HOMWHA/IBHON MUTAIOLLME HANPSKEHWUS U3MEHANUCL He Bonee dem Ha 10 %.

Ycunuten MOWHOCTH B BUAE OTAENBHOrO, NMOJSIHOCTBIO 3aKOHHYEHHOTO B 3/IEKTPUHECKOM

+3008

= {1+
L o0 A2k
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M KOHCTPYKTMBHOM OTHOLUEHWH 6/10Ka CMOHTUPOBaH Ha METa/UIMHECKOM LIAacCH pa3Mepamu
490X210X70 mm. CBepxy Ha LIaccH yCTaHOB/EHbI BCE 3/IEKTPOHHbBIE SlaMnbl, TpaHcdopMaTopsl
U 3NEKTPONIUTUHECKUE KOoHAeHcaTopbl. OcTasibHble AeTand CMOHTUPOBaHbI B NOABasie LIACCH.

TpaHcdopmatop nuTaHus BbinonHeH Ha martutonposoge LLI32X80. okHo 32X80 mm.
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O6morTka 1-2, paccHuTaHHas Ha Hanpsikenue ceth 220 B, copepxut 374 Butka nposoaa M3B-
11,0, obmotka 5-4-85 suTkoB nposoga M3B-1 0,25, obmoTtka 5-6-790 BuTKOB NpoBoaa MIB-
10,55, obmoTka 7-5-550 BuTKOB Npoeoaa M3B-1 0,41, obmotka 9-10-11 BuTKOB Nposoaa M3IB-
10,9, o6bmoTkun JI-12 n 13-14-no 11 euTkoB nposoga M3B-1 1,4. PacnonokeHne obBMOTOK Ha
Kapkace TpaHccopmartopa NMTaHWs NoKasaHo Ha pHuc.25.

BbixogHon TpaHcdopmatop Tp2 BbINOSHEH HA TaKOM >KE€ MarHWMTOMNPOBOAE, HTO W
TpaHcdopmatop nuTaHus. OBMOTKM ceKuvoHupoBaHbl. Cxema pacrnofioyKeHus CeKLMM
0bMOTOK Ha Kapkace u3obpakeHa Ha puc.25,6. MepsuqHas obMoTKa 1-3 COCTOMT U3 HeTbipex
cekunn nposoga M3B-1 0,55 no 450 BuTkoB B Kaxkgow cekuun. CeKuuu coefuHEeHbI
nocneaoBartenbHo, U OT cepeamHbl caenar oteog, (ebisog 2). Bropuyunas obmotka 4-5 coctout
M3 AecaTU CoefMHEHHbIX napannenbHo cekuun npoeoga M3B-1 0,55 no 130 BuTKOB B KavkaoOM
CeKLIMH.

Mpu ycnoeun npaBUABHOrO

#

gy r y MOHTaxKa, NpUMeHeHu1s
- 730 Bumnob % npeasapuTeNbHO NPOBEepPEeHHbIX
- a0 gumwof ] neTaneit ¥ M3roTOBNEHMS BbIXOMHOMO

i / 450 fumns A A
= .y wd i Fumial + Tpchq)opMaTopau no
7] ] | o0 Bumkob L2 4 pexoMeHOBaHHOM cxeme
§er 3 450 bumrob 4 | Han@KWBaHWe yCWAMTENA MOLLHOCTH
= 130 gumnos 51 ceoauTcs K ycTaHoBKe
2 b 130 bumkot 1 R4

n"__£ - -€e,,:;E , 457 fuahod NOACTPOEYHbIM  PE3UCTOPOM

a A7 Gunnok + HeobxoanUMoro HamnpsiXKeHUs
100 bumnod 4 cmelenns namn BbixogHOro Kackaga
Puc.25 ! i 450 Sumkob 4| (-35 B) u BanaHcupoBke nned namn
iy 7] ,’gg ﬁmg [7] atoro kackapa peauctopom R14.

Heobxopumo NOMHHTD, 41O
BK/IOYATb YCWWTENb MOWHOCTH 6e3 HarpyskM Henb3si, TaK Kak 3TO MOMeET Bbi3BaTb
aneKkTpu4eckuit npoboit Mexxay obMoTkaMH BbIXOAHOrO TpaHcchopmaropa.

Bbicokoe Ka4ecTBO 3By4aHus obecne4quBaeT Takke YCHAWTE/lb MOLLHOCTH
CTauMOHapHOro THna, npveegaeHHbik . FeHauHbiM B KHUre “CamogensHolie YHY”, MPB-1964.
Mo cTpaHHOMY coBnageHuio, cxema 3Toro ycunutens (puc.26) o4eHb noxoxka Ha
ctaHgapTHbiit 10-BatTHUK cpupmbl “KuHan”, kotopbii B 60-70-x rogax 6bin B KaXKAoM
paguoyssne, passe 4TO Jflamnbl 3ameHeHbl ¢ 6M3C Ha 6Gonee cospemeHHble. Cxema
chazonHBEpPTOpPa M BbLIXOAHOTO Kackaja aHasorudHa paccmoTpeHHon Bbiwe (puc.12), a
npeagapuTesibHble Kackagbl Ha namnax J11, J12 pasroHstoT OKOHEYHbIM YCUWTENb A0 TaKOM
MOLLHOCTH, 4TOBbI Npu Hanu4uu rnybokoit OOC qepes R26-R34 obecneqntb HOMUHANBHYIO
BbIXOAHYIO MOLLHOCTb.

OTan4aeT faHHbIM yCUAUTENb 3aKOHYEeHHas (PYHKLMOHANbHOCTb, B HEM WMeloTCs BCe
HeobXouMble PeryiMpoBKM, Ha BXOAE MOMXHO NoAkaoHaTb NoBOM UCTOHHUK 3ByKa, Oyhb-
TO MWKPOOH, 3BYKOCHWMATESb, MarHMTOOOH, PALHUONPUEMHUK, TENEBU30P WU
pagMoTpaHCAsLMOHHas uHUA. Ha Bbixoge MOXHO noax/todatbh filobble U3 UMEIOLWMXCS
TUNOB LUHAMMHECKUX TOJIOBOK, AJIf Hero npeaycMoTpeH nepekntodartesnbd 12 Bo BTopuqHON
0bMoTKe BbIXxOoAHOro TpaHcopmartopa Tp2.

MuTaHue aHOAHbIX Lenel OCYLEeCTBASETCA NPU HU3KOM ypoBHE Ny/bcauui 6narogaps
Hanuuuio cunbTpa C12-Ap1-C13, Bce cpeaHue TOYKM HakasbHbix OBMOTOK Hepes
noactpoedHble peauctopbl R19, R23, npuyem Ha Hux ewe nogaetca cmewenue 27 B yepes
penutenb R16-R17. B ebinpsmutene B1 moxkHO ucnonb3osate avogpl tvna [226 wau O7XK.

BbicokokavectBeHHbii YM3U H. 3bikosa  (P-4/66) ucnonb3yeT coBMecTHO
perynatopbl TemMOpa HW3WKMX W BbICWUMX HacToT W perynstopbl Tembpa Ha Tpwu
PMKCHpOBaHHbIE CPefHWE HacToTbl (Kaxaas M3 KOTOPbIX OTAM4aeTca OT npegpiaywied
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npubnmsnTensHo Ha oktapy f = 2f2= 4f3), 4To nos3sonseT NoMy-UTb NPaKTUHECKH Nobylo
HaCTOTHYIO XapaKTEPHUCTUKY KaHasa 3BYKOBOCMPOW3BEAEHHS, & TaKKe 3Ha4UTENIbHO YBEMHMBAET
BO3MOMKHYIO CTeNeHb KOPPEKLIMM XapaKTePUCTUKH YCUAMTENA Ha BbICILMX M HU3LLMX YacToTax (ao
30-40 nb). Kpome Toro, Mcnonb3oBaHHe peryisaTopoB CPEAHWX HacTOT 3HAYMTENbHO YMpoLLaeT
pa3paboTky

KOHCTPYMPOBAHWE  aKyCTUHECKHX

Konodxa
cemuy

nepex noveHuA
manpamenus

&

1

Rg 20k

——— ——

Mazwu- Poduo SAuwus

mogon

KNI A

/\/\l
—— e —

CUcteM Ona  BbICOKOKa4eCTBEHHOro

BOCMPOW3BEAEHHA 3BYKa.
HomuHanbHas  BbixogaHas
MoOlWHOCTb ycunutens 8 BrT.
MakcumanbHas 4yBCTBUTENIbHOCTb
c rHe3g 3BykocHumarens - 100-
200 MB, c nuHeWHoro Bbixoga -
0,5 B, ¢ TpaHCAALUOHHOMN NIUHKK -
10 B. Ycunuteno BOCNpoMU3BOAMT
nosocy 3ByKoBbIXx 4HactoT ot 40
My no 15 Kly, c
HEepPaBHOMEPHOCTbIO Ha Kpasx
gvanasoHa 1,5 nb  (6es
perynatopos Tembpa).

KoadbprLUMEeHT HENMHENHDIX
HcKaXkeHWH Ha vactote 1 kly npu
HOMWHaJIbHOM BbIXOHOM
mowHocTM - 0,5 % ; npw
BbIXOAHOW MolHocth 6 Bt - 0,2
%. AKTUBHOE conpoTHUBIEHHE
Harpy3ku ycunutens - 4 Owma,
ypoBeHb wymoB - 60 pn6.
BbixoaHoe COMNpOTUBNIEHUE
ycunutens - 0,3..0,5 Om.
Ycunuteno MoXKeT nuTatbcs OT
cetu nepemMeHHOro ToKa
HanpsikeHvem 110, 127 u 220 B,
notpebasemas MOLWHOCTb OT CETU
120 Br.

Ha BXO[ ycunuTens
BKJIIOHEHO KOMMyTHpYyioLLee
yctpoicteo  (cm. puc.27), c
MOMOLbIO KOTOPOro K Hemy
MOryT MOAK/MOHATECA MPUEMHUK
N (100 mB), tenesuszop T (100
mB), 3BykocHMMaTenb, NMHEMHDIN
BbIxog, MarHutocoHa M (0,5 B),
TpaHcnaumoHHas aunua J1 (10...30
B), a Takke Bxog mMarHWTOdOHa
(k nuHelHOMyY Bbixoay ycunutens

é NB).
MepBbi Kackan ycunuTens

cobpaH Ha namne Jlla, oH
ucnonbayetcs ANA  YCUNEHWs
CUrHaNoB, NOCTYNaloWMX C rHe3q
3ByKOCHUMAaTeNsA, npuemHuka [l
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win Tenesusopa T. B nocnepytowme nBa kackaga, cobpaHHbie Ha namne J12 BKJOHeHbI
TUNOBbIE PEryATOpbl TeMOpa HU3LWHKX U Bbicmx HacToT Il Tuna (noteHunomeTpsl R7 1 R10) u
perynatop Tembpa cpeaHux HacTtoT (noTeHurometpbl R22, R23 u R 24).

[na ymeHblUEHWS YPOBHS LUYMOB, COEOWHEHHblE MOC/IEOBATE/IbHO HaKaslbHble Lenu
namn JI1 v J12 nutaloTcs OT HU3KOBOJIbTHOIO BbINPAMUTENS.

Ha namne J13 cmoHTHpoBaH ycunuTenb NpefoOKOHEYHOro Kackaja M ha3ouHBepTOp.
Xopowasi CUMMeTpUsi MPHU MUHUMAJIbHBIX MCKAKEHUSIX B Cy4ae OOSbIMX YNpPaBAStOLMX
CUrHaNoB [OCTUraeTcs MPUMEHEHUEM CPaBHWUTE/IbHO HW3KOOMHOM aHOAHOM W KaTofHOM
Harpy3ku cbasouHeepTopa.

OKOHeuHbIM KacKaj, YCUNUTENs ABYXTaKTHbIM, OH cobpaH Mo yJbTpaJMHENHOW cxeme.
Tpu nocnefHUX Kackafa yCUAMTENs oxBadeHbl FyOOKOM oTpuuaTesibHoM obpaTHOM CBA3biO,
HanpsbKeHWe KOTOPOM CHUMAETCA CO BTOPHUYHONW OBMOTKM BbIXOLHOrO TpaHcdopmaropa M
noJaeTcs B KaToAHyto Lenb namnbl J13.

Cunosol TpaHccopmatop Tpl cobpaH Ha cepaedHuke W3 nnactud LU20, TonwwHa
Habopa 45 mm. Certesas obmoTka cogepxut 2x(50+315) BuTkoB nposoga [M3J1 0,38,
nosbiwatowas - 700 eutkos nposoga M3J1 0,29. O6MOTKa HWU3KOBONLTHOIO BbINPAMUTENS
cocTouT U3 45 BUTKOB TOro e NpoBofa, a obmMoTka Hakana namn - 17+4 sutka nposoga MIJ
1,0.

Hpoccenb counbtpa Opl uHaykTMBHOCTBIO 4 TH HamoTaH Ha 900 600 600 900
cepaeqnuke u3 nnactud YLL6, TonwwmHa Habopa 15 mm, ero 72 34 5 8
obmotka copgepxxut 2300 utkoB nposoga M3J1 0,25. Karywka L1
= 6,5 - HamoTaHa Ha cepgeqHuke u3 nnactuH YLU12, TtonwmHa
Habopa 18 MM, obmoTka ero coctout u3 3100 BuTKOB npoBoga
N3 0,14. Kartywku L2 u L3 BbinonHeHbl Ha 6poHeBbix l I
cepgednukax Tuna CBb-4a. Kartywku HamoTaHbl BHaBas Ha 7 89 mwn_uz

UMJIMHAPHYECKMX  KapKacax W3 36oHWTa WMAM  TEKCTONMTa U 12

cogepxat 2200 sutkos nposoga [M3B-2 0,1 (uHayktusHocTb 77 0

0,35...0,4 Th). g 8
BbixogHol TpaHcchopmarop Tp2 cobpaH Ha cepaeqHuke us 7

nnactui LL19 TonwmHoi Habopa 45 mm. Ha puc.28 nokasambi E____ -

CXeMa M BapuaHT pacnosioxeHus ero obmotok. [lepsuyHas

Pzzzz222272
| ANNNNNNNNNN

\Ppizaazid
SN

DN
] P iz

obmotka 1-6 HamartbiBaetcsi nposogom M3B-2 0,18 u copepskut !
3000 ButkoB, BTOpU4Hasa 7-12 - npoeogom [13B-2 0,57, 180 %
BUTKOB. BbiBoabl pacnonaratoTcs Tak, 4Tobbl caenarb KOPOTKUMM 6
nepembidku BbiBogoB 3-4, 7-9-11, 8-10-12. Ha BbiBOAbI HY>KHO P 28
HageTb TPYOKM M pacnasTb MX Ha MOHTaXKHbIX KONOAKaX, Huc.
YCTaHOBJIEHHbIX Ha TpaHcdopmarope.

LloCTOMHCTBOM yCHNMTENs MOLUHOCTH HU3KO#H Yactotbl A. Baesa (MPB-1967) asnsetcs
TO, HTO OH COBpaH U3 LIMPOKO PacnpOCTPaHEHHbIX paguomeTanem, aNeKTpUHecKas cxema ero
xopowo oTtpaboTtaHa M NPWU NOBTOPEHWH JErKO HANAKMBAETCA C MNOMOLbIO OAHOro
BOJIbTaMnepmeTpa. YCcuauTeb pa3sBuBaeT MakCHMasibHyto BbixoaHyto MolHocTb 30 unu 60 Br
B 3aBUCMMOCTM OT TOFO, CKONIbKO NlamMn paboTaeT B BbIXOAHOM Kackage (ase vnu Hetbipe).

Monoca Bocnpoussogumbix 4Hactor 30...18000 Tu; HenuMHeMHOCTb YacTOTHOM
XapakTepucTuku He Bonee 3 ab. UysctButenbHocTb B pexkume paboTbl "MukpodoH” nopsaka
5 mB, a B pexxume "3BykocHumaresb” - 150 mB. MMutaetca ycunutenn ot cetn 220 B;
notpebnsemas mouwHocTb 80-160 BT B 3aBMCMMOCTM OT BbIXOAHOW MOLLHOCTH.

MpuHuMnuanbHas anekTpudeckas cxema ycunutens HY usobpaxeHa Ha puc.29.
MuKpOOHHbIH ycunuTens cobpaH Ha nesom Tpuoge namnbl JI1. C Harpysku 3Toro Kackaga
yepes koHgeHcatop C1 u nepeknoqatens “MukpodhoH-3sykocHumatens” (B1) curHan
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noctynaeT Ha ceTky npasoro Tpuoga J11. B uenb katoga (R9) sToporo kackaga nopaetcs
curHan oTpuvuatenbHoi obpatHoi ceasu ¢ Bbixoga YHY (pesuctopbl R42, R43 1 koHaeHcaTop
C21). Takum obpa3om, Becb ycUaUTENb OxBaqeH ryboKol oTpyuaTenbHoH obpaTHOM CBA3bIO,
3HAYMTE/IbHO CHUXKAIOLLEN HENIMHEWHbIE UCKAXKEHMs.

AHogHbie uenu namnbl J11 nuTaloTcs depes passs3bisatowme dounbtpbl C2, R4 n C7, R17,
yMeHblualowue (hOH NepeMeHHOro ToKa W MpefoTBpallaloliMe Mapa3uTHYIO CBSA3b MEXAY
kackapamu. [llocne kackapoB npenBapUTENIbHOTO YCUJIEHWSI BKJIOHEHbI LENMU PErysiMpoBKU
TEMOPOB MO HWU3LLKMM U BbICLIMM 3BYKOBbIM HacToTam.

OcobeHHOCTbIO OKOHEHHOro Kackaja SB/ISETCS TO, HTO B LE/ISX YMEHbLIEHWS BbIXOLHOM
MOLLHOCTU W TOBbILIEHUS] 3KOHOMUHHOCTU YCUJIUTENI UMEeTCSl BO3MOXHOCTb OTKJIIOHEHUS
aByx BbixogHbix namn (/15 w J16) nepexknioqatenem B3. Tpu oTkmtoqeHwu AByx namn
COMPOTUB/IEHUE  Harpy3KU  OKOHEYHbIX  Jamn
yBEe/IMHUTCS B [fABa pasa, CJiefoBaTesibHO, W
COMPOTHUB/IEHWE HArpy3KW [OJ/DKHO YBEIMHUTLCS B
JBa pa3a; B 3TOM cC/y4ae JAfld cO3JaHus
ONTUMaJIbHOrO PeXKUMa PaboTbl BbIXOAHOTO Kackaja
cnepyeT OTK/IIO4UTb OfHY 3BYKOBYIO KOJIOHKY.

B Hawem cnydae 3To yc/noBHe BbINOJHSETCS:
COMpPOTUB/IEHWE  OBYX  3BYKOBbIX  KOJIOHOK,
BK/IIO4EHHbIX napaasiensHo, coctasnsetr 14 Owm, a
oaHou - 28 Om.

KoHcTpyKTHBHbIE napameTpbl
TpaHCHOpMaTOPOB CXeMbl NpuBeaeHbl B Tabnuue, a PHC.30
pacnosnoxeHue obmoToK BbIXOAHOTO

TpaHcdopmartopa - Ha puc.30.

O6o3Ha4eHre OBMOTKH Uucno Mapka u guametp CepreqHuku
Ha cxeme BWUTKOB npoBoja
Tpl 1-2 600 MnaB 0,69 L1125x80
3-4 92 MNnaB 0,2
5-6 908 MnaB 0,47
7-8 18 naB 1,3
9-10-1 9+9 TM3BO,8
3KpaH OpuH N3J1LLO 0,1
cnou
Tp2 1-2 62 naB 1,0 LLI25x70
3-4 1100 M3B 0,29
4-5 700 MnaB 0,29
6-7 124 naB 1,0
8-9 700 M3B 0,29
9-10 1100 naB 0,29
1-12 62 MnaB 1,0
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ConpoTueneHue Harpysku Yucno ButkoB

noctosiHHoMy Toky, Om BTOPWU4HON OBMOTKH
Ona 2-x namn Ona 4-x namn
2,25 70 99
55 110 152
8 131 180
10 147 207
1 152 216
14 175 248
28 248 350

HanaxxvMBaHWe ycunutens B OCHOBHOM 3aK/IIOHaETCS B NPOBEPKE W YCTAHOBKE PEXUMOB
paboTbl paguonamn B COOTBETCTBUM C YKa3aHHbIMWU Ha MpUHUMNUanbHOM cxeme (puc.29).
Mocne okoH4aTENbHOM NMPOBEPKM MOHTaXKa BKIOHAIOT MUTAHWE M NPOBEPSIIOT NPaBW/IbHOCTb
NOAKNIOHEHUA BTOPUHHOW OBMOTKM BbIXOAHOrO TpaHcdopmatopa. Ecnu  ycunutenn
BO36y>KpaeTca, cnenyeT NoMeHsATb MECTaMU BbIBOAbl BTOPUHHON OOMOTKH. 3aTeM C NOMOLLbIO
noteHumometpa R35 yctaHasnusaloT HanpsbkeHue (-38 B) Ha ynpasnsiowmx cetkax namn
BbIXOAHOrO Kackaga. Mocne 3toro npoBepsaioT pexxkumbl paboTbl BCEX OCTasIbHbIX KacKagos.
B cnydae ux oTknoHeHus oT HopMbl 6osiee Hem Ha 10% HeobXxoAMMO NPOBEPHUTL HOMMUHAbI
PEe3UCTOPOB U WCMPABHOCTb KOHAeHcaTopoB. B nocnepHiolo oqepeap norteHuMomerpom R42
yctaHasnuBaloT BenuquHy OOC, pyKoBoACTBYACb TeM, HTO NpU OHeHb ryboKoW CBA3M
BO3MOXHO BO36yxaeHne YM3Y Ha yibTpaHU3KuX HacToTax, a Npu MasoW CBA3W 3a cHeT
60/bLIero KO3PMULUEHTA YCHIEHHUS MOSBSETCSA MOBbILIEHHbIM )OH NEPEMEHHOrO TOKa.

MeHee MolHON, HO 6Goslee Ka4eCTBEHHOW SBNAETCS CXeMa NEePeHOCHOro YCHAUTens
3ByKoBbIX HactoT B. Mopososa (MPB-1965). Onucbisaembiit ycunutens (puc.31) moxkeT HaiT
camoe LIMPOKOE NPUMEHEHUE NPH PAAHOMHKALMHU CENbCKUX KyBOB U AOMOB Ky/bTypbl, LIKON
U OPYrUX ayauTOpHM.

HomuHanbHas BbixogHas MolwHocTe ycunutens 35 Br, a makcumanbHas 45. O
BOCMPOMU3BOAMT noJjiocy HactoT B auanasoHe oT 20 My go 20 Iy, YacToTHas xapaktepucTuka
ycunutensa umeet 3aean - 3 b Ha wactote 20 kly v nogvem Ha 4Hactote 20 ruy +7 gb.
HepaBHOMEpHOCTb 4acTOTHOM XapaKTepucTMkW B nonoce 4Hactot ot 40 My po 12 kluy He
npesbiwaet +1 ab. HenuHelHble WcKaXeHUss npu MolWHOCTM Ao 25 BT npakTu4ecku
OTCYTCTBYIOT, YPOBEHb LUYMOB MPWU MaKCHMasbHOM YCUNIEHUW W 3aKopodeHHoM Bxone-48 ab.
Mpu TexX >ke yCnoBUaX U BKIIOHYEHHOM MUKPOGIOHHOM Kackage yposeHb wyma - 40 gb. Boixog
yeunutens - 24 B, paccyutaH Ha Harpy3ky 18 oM, 12 B Ha 4,5 om, a 3 B Ha 0,28 om.

Kaxpgpi Bxop ycunutens HY umeeTr cBOM perynsitop rpoMKOCTH, HTO MO3BOJISET
NPOMU3BOAUTD KOMOMHUPOBAHHbIE 3anuCH, HanpuMep, 3anucatb pedb Ha (POHE My3biKH.
MUKpPOhOHHBIN Kackapn ycunutens cobpaH No peocTaTHO-EMKOCTHOM cxeMe Ha siesoM (no
cxeme) Tproge namnbl J11 Tuna 6H9. Bropoi kackag ycunutens cobpaH Ha NpaBoM Tpuoge
namnbl 6H9; oH npeacraenser coboi obbi4HbIM ycunuTens Hanpsbkenusi. ConpoTtuenerne R14
AB/IAETCA OMWYECKUM 3KBUBAJIEHTOM MUKPO(OHHOrO Kackaga. IJTO COMNpPOTUB/EHUE
noAfep>KMBaeT 3aAaHHbli pexxum namnbl J11 npu BbIKNOHEHUH MUKPOOHHOro Kackaaa. Hutb
Hakana namnbl JI1 NUTaeTCs NOCTOSIHHBIM TOKOM, HYTO 3HAYWUTEIHO CHWXKAET YPOBEHb (hoHa
BCEro YCWIWUTENs, KOTrAa MUKPOGHOHHbIM Kackag He pabotaer (ycunuteno paboTaer or
[OPYroro WCTOMHMKA CHrHasia), aHoAHOe MWTaHWe Nammbl MWUKPOOHHOrO Kackaga creayet
OTK/IIO4UTb BbikNtoHaTesiem Bk2. Mpu pabote ot 3sykocHumatens "3e” W TpaHCASLMOHHOM
smvHun "J1” curHan, MUHYs MUKPOMOHHDBIM Kackag, cpa3y NocTynaeT Ha CETKY JlaMnbl NepBoro
yeunutens Hanpsikenus. ConpoTuenenus R15, R16 u R6, R7 obpasyloT genutenb HanpaskeHus,
NO3BO/NSIOLLMIA NOJYHUTb PaBHbIE CHUIHa/bl OT 3BYKOCHWMATENs, TPAHCASLUMOHHOW JIMHUK U
MUWKPOCHOHOB.
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Bnarogaps Takoi rnybokoi oTpuuatenbHol obpatHol cesaam (20 ob) pesko cHuxalotcs

YacCTOTHblE U HENIMHEWHbIE UCKaXKeHUs, BHOCUMbI€ OKOHEYHbIM U NPEeAOKOHEYHbIM KacKafaMHu,

a TaK)XXe YyMeHbllaeTCA 3aBUCUMOCTb YPOBHA BbIXOOHOMO HanpsaXXeHua OT CONpOTHUBIEHUA

HarpysKy.

[ns cMMMETpUM NPEefOKOHEHHOro Kackaja BO BCEM JMana3oHe 4acToT napassefibHoO
conpotuenennio R38 (390 kOm) BkniodeH cummeTpupytowmii koHaeHcatop C17. LUyHTupys

conpotusnenre R32,

OH KOMMNEHCUpYyeT 3aBa/l H4aCTOTHOU XapaKTEepPUCTUKKU Ha BbICLUKUX

3BYKOBbIX HacToTax. UTobbl MCKNIOHUTD CaMOBO3OY>KAEHUE YCUIUTENS HA BbICOKMX HacToTax,
B Lenb ceTku BepxHero (no cxeme) Tproga namnbl 6HB ekaoHeHo conpotueneHne R32.
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OkoHeuHbIN Kackag ycunutens cobpaH no ABYXTaKTHOM cxeme Ha HeTbipex namnax 6M13;
pabotaeT oH B pexxume knacca AB1. Kakgas u3 namn 6MN3 HarpykeHa Ha oTaenbHylo
06MOTKY BbIxogHOro TpaHcopmatopa. [Ins 6opbbbl ¢ BbICOKOHACTOTHOM reHepauMen B Lenu
YNPaBAAIOLWMX U IKPAHHbBIX CETOK KaXKaoW M3 slaMn BKloHeHbl conpotusnenuns R39, R41, R42,
R43, R44, R45, R46, R4T.

OtpuuatesibHoe CMeLleHWe NOJAeTCs OT CreuuasbHOrO BbINPSAMMUTENS, HTO AenaeT
paboTy OKOHEHHOrO Kackaza 6osiee YCTON4MBOM, & TAKKE CHUXKAET BHOCHMbIE UM MCKaXKEHHS.

Ycunutenb nutaetcs oT BbINpsMUTENs, cobpaHHOro No MOCTOBOM cxeme Ha 16 auvopax
mina A7K. Ouoppl wyHTUpytoT conpotuBneHusmyd 100 koM, KoTopbie 3allulialoT MX OT
npoboss B TOM c/y4ae, €C/M COMNPOTHMB/IEHWAS [MOAOB OBpaTHOMY TOKy OyayT pesko
oT/MHaThCa Apyr OT apyra (conpoTuBieHWe AMOA0B OBPATHOMY TOKY LOJ/IKHO ObiTb He MeHee
200 kom),

Cunoeor TpaHcopmatop Tpl cobpaH Ha cepaedqHuke u3 nnactud LU-40, TtonwwHa
Habopa 60 Mm. Bce 06MOTKM TpaHcdopMaTopa HamoTaHbl Ha 0bLIeM reTMHaKCOBOM KapKace.
MepBoi HamaTbiBaloT ceTeByto 06MOTKY. OHa copepxkut 250 BuTKOB nposoga M3J1 0,93 1 190
BuTKOB nposoga [M3J1 0,74. Obe cekuun BKOHEHbI NOCNefoBaTenbHo. Ha ceteByio 0OMOTKY
HamaTbiBaloT 06MoTKy Il Hakana namn 613, BktoHeHHbIX nocnegosatenbHo. OHa coaepKUT
50 euTkoB npoeoga M3J1 0,8 c oteogom ot 25-ro BUTKa, KOTOpbIM 3a3emnsetca. Ita obMoTKa
OLHOBPEMEHHO 3JKpaHWpyeT ceTeBylo OOMOTKY OT apyrux. [loBepx HakanbHOM OBMOTKM
HamaTbiBaloT MoBbiwaloLylo 0bMOTKy, KoTopas coctouT u3 920 eutkoe nposoga M3J1 0,35.
Ha aty obmoTky ¢ opHoro kpas HamartbiBaioT 13 sutkoe nposoga M3J1 0,8 ansa nutanus
Hakana namn J12 v J13, a 3aTem, OTCTynMB Ha 3 MM OT Haka/bHOW OOMOTKM, B 3TOM >Ke psaay
HamaTblBaloT B ABa CNOsS OOMOTKY ANA NUTAHUS BbINPAMUTENA CMELLEHWA, KOTOPas COAEPMHT
160, ButkoB nposoga [13J1 0,15. lNpu HamoTke TpaHcopmaTopa Mexay Ppsaamu
NPOK/IafAbIBaIOT NapadMHUpPOBaHHy0 Bymary, a Mexzay obMOTKamMu - [Ba C/OS IaKOTKaHH.

Lpoccenb BbinonHen Ha ceppedHuke LLI26x30 Hamotkon 2000 Butkoe nposoga M3J1
0,31. Ons BbixogHoOro TpaHcdopmaropa ucnonb3ytoT Habop nnactud LL25 tonwunoin 60 mm.
AHopHas obMmoTKa cocToMT W3 4eTbipex cekuuid no 1350 suTtkoe nposoga M3JT 0,2.
BropudHas oOMOTKa COCTOMT M3 NATH ceKuui, 4HeTbipe cogepxxat 80 suTkoB nposoga M3J1
0,66 v ogHa - 25 Butkos M3J1 1,5. CHa4ana HamaTbIBalOT OAHY ceKumio | BTopuHHON 0BMOTKH
B OAWH csiok. [ToBepx Hee HamaTblBalOT ABa C/IOS NaKOTKaHW, notom - cekuuio |l aHopgHOM
0BMOTKM B NATb CAOEB, NPOKAaAblBas MX CMOEM NaKOTKaHU WK OBYMS C/IOSMWU TOHKOM
napacpuHuMposaHHoi Gymaru. [MoBepx CeKuuW nepBU4HON OBMOTKM HamaTbiBAIOT ABA C/IOS
NaKOTKaHW, NOTOM HaMaTbiBalOT CEKLMUIO BTOPU4HOW OOMOTKM, 3aT€M CHOBA NEPBUHHOM M TaK
nanee. MocnepHeh Byaer natas cekuus BTOpUHHOM OBMOTKM. lMopsaoK HaMOTKM nokasaH
NOPsiAKOBbIMU HOMEpaMH Ha CXeMe.

BbicokokaecTBeHHbli1 cTepeochoHuqeckuit ycunuteno U. CrenuHa (MPB-1967) moxker
paboTaTb Kak C Nbe303/IeKTPUHECKUE 3BYKOCHUMATENIEM, TaK M C NMPUEMHUKOM, WMEIOLLUM
YKB puanasoH W crneuuanbHyio NPUCTaBKY QAN NPUEMA CTEPEOdOHUHECKUX nepepad.
Ycunutens obnagaet 6o0NblUMM  YCHUNEHMEM M BbICOKOW 4yBCTBMTENbHOCTbiO. C Bxoga
3ByKocHUMatens oHa He MeHee 100 MB. lMNpepenb! perynvposku Tembpa yeunutenen 15-20 ab
Ha HM3WMX 3BYKOBbIX Hactotax W 12-16 b Ha Bbicmx. [uanasoH peryJMpoBKH FPOMKOCTH
ans kaxporo kaHana 40 pb. Ycunutenb Bocnpou3BoguT nosiocy 3ByKOBbIX HacTtoT ot 50 go
13000 Ny npu HepaBHOMEPHOCTH HAaCTOTHOW XapaKTepucTWukK 6 ab.

PasbanaHc perysMpoBKHM rpOMKOCTH, TEMOPOB M HaCTOTHBIX XapaKTEPUCTUK YCHUIUTENEN
nna obowx KaHanos He npesbiwaeT 4 ab. MepexoaHoe 3atyxaHue Ha Hactote 1000 'y okono
45 pb, Ha 4vactote 10000 My - 30 nb. Bnaropaps npuMeHeHWIO pa3fesbHOro MUTaHMUS
OKOHEeYHbIX W NPefBapUTENbHbIX KacKafoB YCU/IeHUsl YpoBeHb hoHA HA BbIXOAE YCH/IUTENs
npY HOMWHaNbHOM BbiIxoaHoM MoliHocTh 10 BT (ona kaxaoro KaHana) v pa3oMKHYTOM BXOfe
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He xyke 50 gb. KoadypuuMeHT HEMHEHHbIX WCKaXKEHWH MNPW HOMWHAIbHOW BbIXOAHOM
MoLHocTH He 6onee 4%. MoTtpebnsemas mowHoctb 130 Br.

Lns ctepeodoHUHECKOro BOCNPOMU3BELEHUS WCMOJIb3YIOTCA [ABA aHaOMM4HbIX
BbICOKOKA4eCTBEHHbIX YCW/IUTENS, KOTOpble C nomolbto nepeksodatens Bkl moryt 6bitb
obberHEHbI NPU BOCMPOU3BELEHUHU 3aNWUCEN C MOHOMOHUHECKUX NnacTuHOK (puc.32).

HamoTou4Hble gaHHble TpaHCOpPMAaTOpOB NPUBEAEHbI B Tabnuue.

O603Ha4eHHe Yucno Mapka u guametp CeppaeyHuk
Ha cxeMe BUTKOB  NPOBOAA, MM

Tp1, Tp2

1-2-3 1500 naB 0,15 L1120x30

4-5 96 nan1,3

Tp3, Tp4

0-1 649 naB 0,4 L1120x43
1-2 47 naBs 0,4

2-3 602 MnaBs 0,25

4-5 1470 Mn3aB 0,25

6-7 40 naBs 0,8

Tp5

0-1 385 naB 0,47 L1120x40
1-2 55 naBs 0,47

2-3 385 MnaB 0,38

4-5 830 NnaB 0,23

6-7 22 naB 1,0 1128x20, YLLI30x28

DanbHeHwnm  coBeplieHCTBOBaHWEM  cxeMoTexHukn YM3Y  MoxHo cuuTath
BbICOKOKa4ecTBeHHbli namnosbid ycunutenb E. Cepruesckoro (P-2/90). On cuutaet, 410
pasBuTHe LMPOBbIX CNOCOOOB BOCNPOW3BEAEHUS 3ByKa BHOBb obBOCTpUno npobnemy
CO3[aH1S BbICOKOKA4ECTBEHHOIO YCUWTENS MOLWLHOCTM. B nouckax nytel ee pelueHus
MHOrMe KOHCTPYKTOpbl 0OpaTW/iu CBOe BHUMaHWe Ha JiaMnoBble ycuautenu. MNpuyaunHy Takoro
UX NOBEAEHUS MOXKHO MOHSATb, €C/IU BCMIOMHUTb, YTO 3TH YCUIIUTESIM NPWU OTHOCKTENbHO Bonee
YMEPEHHbIX, 4eM Y WX TPaH3UCTOPHbIX COBPATbEB TEXHUHECKUX XapaKTEPUCTHUKaX MMeloT
6onee LMPOKUM OUHAMUHECKWI OMana3oH M obecne4quBaloT, C TOYKM 3peHUs LeHuTenen
BbICOKOW BEPHOCTM 3BYKOBOCNPOMW3BeAeHWs, Bonee HWUCTOe, €CTECTBEHHOE M npo3paqHoe
3By4aHue.

Cxema opHOro KaHana nMOJIHOrO CTePeOdIOHUHECKOro JIaMroBOro YCUAUTENS C
perynstopom Tembpa nokasaHa Ha pHc.33. On moxxeT pabotatb oT ito6oro (B ToM Hucne w
OT BbICOKOOMHOIO) WCTOHHMKA 3BYKOBbIX CMrHanoB, ODOecnequBalollEero BbIXOAHOE
HanpsbkeHwe He MeHee 0,25 B. OtauuuTenbHas ocoBEHHOCTb YCHMAUTENA - MCNOJ/b3OBaHWe
BbICOKOCMMMETPHYHBIX KaCKafoB MNPeABapUTESIbHOrO YCU/IEHHUS U NMPUMEHEHUE NEePEKPECTHbIX
0O0C, crabunusupytolwnx pexumbl paboTbl M napametpbl YM3UY.

OcHoBHble TexHWYeckue XapakTepUCTUKU: HomuHanbHoe BxopHoe Hanpskenue 0,25B.
BxogHoe conpotuenenne, 1 MOM. HomuHanbHas (MakcumanbHas) BbixogHas MouwHocTb 18
(25)Bt. HomuHanbHbIM guanasoH socnpoussoaumbix HactoT 20...20 000 u. KoadbduumeHt
rapMOHWK MpPW BbIXOAHOW MouwHocTH 1 BT B HOMMHanbHOM pauanasoHe dactot 0,05%.
OTHOcHTeNbHbIM ypoBeHb WwyMa (HeB3BelweHHoe 3HadeHue) He 6onee - 85a5. CkopocTb
HapacTaH sl BbIXOJHOro HanpsieHus He meHee 25 B/mkc. [Juana3oH perynmMpoBku Tembpa -
15...+150b.

BxogHol curHan 4depes perynstop crepeobanaHca R1 W ToHKOMNEHCUMpOBaHHbIM
perynsatop rpoMkocTy Ha anemeHtax Cl, C2, C3, R2-R4 noctynaet Ha Bxog nepBoro Kackaga
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YM3Y, cobpanHoro Ha Mmasowymsuiem neHtoge 6)K32M (VL1). B atom kackage MOXHO
ucnonb3osatb U Hysuctop 6C62H ¢ nyHwKMMK WyMoBbIMK xapakTepucTikamu (puc.34). BaxkHo
TONbKO, H4TOBbI KO3hULIMEHT YyCUNEHUs 3TOFO Kackafa no HanpsbkeHwto 6bin 6Gonee 50, Hto
[aCT BO3MOXHOCTb CKOMMEHCUMpOoBaTb ocnabneHue curHana Ha Kpasx BOCMPOW3BOAWMOrO
[Mana3oHa 4acToT, BHOCUMOE Peryiatopom Tembpa.

(Ma3orHBEPCHbIM U NPefOKOHEYHbIM Kackafbl oxBadeHbl nepekpectHou OOC, koTtopas
KOMMEHCUPYET BJIMSIHUE €MKOCTM MOHTaXKa M yyHlwaeT ¢pa3oBbleé COOTHOLIEHUS MHBEPCHbIX
CUIHa/IOB Ha BbICLUMX 3BYKOBbIX 4actoTax. Llenu atoi ceasu obpasosaHbl KoHAeHcaTopamu
C13-C16. Momumo nepekpectHoit OOC, ycunutenb oxeaTbiBaloT TPHU OCHOBHbIE Lient 0BpaTHOM
cBasn. HanpsokeHve nepBOM M3 HUX CHUMaETCs CO BTOPUHHOM OBMOTKM BbIXOAHOrO
TpaHcdopmatopa T1 v vepes uenb R34, C 17 nopaetcs Ha Bxoa (ynpasnsioltyto ceTKy namnbl
VL2.2) basouHBepTOpa, HanpsbkeHWe BTOPOM CHUMAETCA C aHOAHbIX Harpy3oK famn
okoHedHoro kackaga VL5, VL6 u qepes uenn R28C26 v R35C25 nopaetcs Ha Katopnbl
TpronoB npesokoHeqHoro kackaga VL4.1 u VL4.2. U HakoHeuw, TpeTbsa uenb OOC oxBaTbiBaeT
TOJIbKO OKOHEYHbIN Kackag, no Kr2 kR
3KPAHUPYIOLLMM CETKaM. —

YM34 cmMoHTMpOBaH Ha ne4aTHoOW
nnare u3 $0JIbrMpPOBaHHOIO
CTEKNOTEeKCToIMTa ToWMHON 1,5 MM ara. Q4 - 4 I i
(pnc.35). Ons MoHTaka MCnonb3oBaHbl ; VS
NOCTOSAHHbIE pesucTopsl MNT, A ; “ 2 l
nepemenHblie C3-308-B (RI, R2, R13, R15), ’
C3-30a (R22) wu C5-5 (R42),
koHgeHcaTopbl K50-12 (C19-C22, C27- ey ros . bp*
C29), K73-5 (C23-C26), KT (C13- C16) u 0z ¢ ™t e
KM (ocTtanbHble). & & 82 1”

BbixogHow TpaHcopmaTop i ¢
BbINOJIHEH Ha OPOHEBOM  JIEHTOYHOM

R26 g 251
MarHuTonpoBoge LLIJ125X40 (tonwmHa . o =
nentbl 0,1 MM). Mo>kHO Mcnonb3osatb u LL-  #eo m
06pasHbli  MarHMTONPOBOA, M3 NAACTHUH ‘ - =
W25 u TonwmHoi Habopa 40 wmMm. Zin g ;
O6motku 1-2 1 13-14 copeprxar no 50, a 6- . \, 0 &y ﬁfw
7-8-9 - 15+15+15 BuTKoB nposoga M3B-2 & o
1,0, obMoTkM 5-4-3 u 10-11-12 coctoaT M3
600+800 suTKOB nNposoga M3B-2 0,2. g Lim fir

Mpwu HaMoOTKe BbIXOHOIO
TpaHcopmaTopa HeobxoaMMO
obecneqnTb CTPOrylo CUMMETPUIO MONOBHH
ero nepBu4HOW OBMOTKM, pasgesnvs
Kapkac Ha [Be OAMHAKOBble HacTu o 1, 1)
neperopoaKoK, napanniesbHoi 6GOKOoBbIM. 14
Mepen HanakusaHwem YM3Y Heobxoanmo 0009’
TWATE/NIbHO  MPOBEPUTL  NPaBUbHOCTb °
MOHTaXXa M HAAEXHOCTb naek. 3arem, i
BKJ/IOHMB MUTaHUE, U3MEPHUTb HaNPSXKEHUS
B LensAx Hakana Bcex famn (OHW AOMKHbI aihr a8 R ks
HaxoauTbcsa B npepenax 6,3...6,6 B), Ha nx | 2
3/1eKTpofax M Ha KoHaeHcatopax C20-C22 Puc.35
u C28, C29 (monyctMmMoe WX OTK/IOHEHWE uc.
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OT yKasaHHbIX Ha NPUHLMMWMANbHON CXeMe He JOMKHO npesbiwats 5 %).

Lanee, yctaHOBWB perynsatopbl Tembpa B cpefHee NOMOXKEHWe, a Peryasatop ypOBHS
cuMrHana - B TMOJIOKEHWE MaKCMMaNbHOM FPOMKOCTH, NOAAaTb Ha BXOA YCHJMTENS
cuHycoupasbHbii curHan Hactoton 1 klMy u yposHem 0,1 B. 3atem, noo4epenHo nogknioyas
ocuunnorpad K ynpasnsiowmm cetkam namn VL5 u VL6, Hy>KHO npokoHTponupoBatb chopmy
NOIOXKWTESIBHOM M OTPHULATENBHOW MOJTYBOJIH CUIHA/A NP N1IaBHOM YBE/IMHEHWUHU HanpsiKEHUs
Ha Bxofe ycunuTens (8o HacbilweHus). 3aKOHHMB 3Ty Onepaumio, NOACTPOEHHbIM PE3UCTOPOM
R22 Hy»HO [OBUTLCA NOMHONM CUMMETPUU U PaBEHCTBA aMMIUTYA KOHTPOJIMPYEMbIX CUrHa/IOB
Ha ceTKax BbIXOAHbIX flamn ¢ To4HocTbio 0,05 B.

Mocne 3Toro, NOAK/MIOYMB KO BTOPUHHOM OBMOTKe TpaHcdopmatopa T1 3KBUBANEHT
Harpy3ku B BWAE MOCTOSIHHOTO pesuctopa conpoTueieHneM 16 OmM 1 mowHocTbio 20 BT u
yCTaHOBWB Ha Bxoge Yycunutens HanpsbkeHve 0,25 B, crnepyet nposepwtb nepemeHHbie
HaNpsS>KEHWUs1 Ha 3J1eKTpodax BCEX JiaMn Ha COOTBETCTBME YKA3aHHbIM Ha MPWHLMMNUANbHOM
cxeme.

[anee, KOHTpONUPYs HanpsiKeHUe Ha IKBUBAIIEHTE HArPy304HOrO COMPOTHB/IEHMS, MO
MaKCUMaJIbHOMY €ro 3Ha4€HWIO OMbITHBIM MyTEM HAaWTW MECTO BbIBOA BTOPU4HON OBMOTKM
TpaHcdopmatopa, K koTopomy cnegyet nogkntoduts  uenb OOC R34-C17. 3atem, usmepus
HoMWHanbHoe (npu BxogHom curHane 0,25 B) u makcumanbHoe (Mpu egga 3aMeTHOM
HaCbILLEHUM) HANPSHKEHUS| HA SKBUBAJEHTE HArpy304HHOTO COMPOTHBEHWS, MO WM3BECTHOM
dopmynie onpesentTb HOMUHAIBHYIO U MaKCUMaJslbHYIO MOLLHOCTH YCHUIIUTENS.

Ha npuHuMnuanbHOM cxeme nokasaH BapWaHT MOLK/IOYEHWUS HArpy3KW COMPOTHBIEHUEM
16 Om. Onsa pabotbl ycunutens ¢ AC conpotusneHvem 8 OM npu perysvMpoBke ycuauTens
cnepyeT MOAK/OHUTD K HEMY COOTBETCTBYIOLMM 3KBMBAJIEHT HAarpy3kM WU MO W3/I0XKEHHOW
Bbllle MeToAMKe nogobpatb HOBOE MeCTO OTBOAA BTOPUHHOM OBMOTKM BbIXOLHOMO
TpaHcdopmaTtopa.

CHOBa KOHCTPYKLMS YyXK€ W3BECTHOTO MO 3TOW KHWUre asTopa. JTO MOLLHbIH
nByxkaHanbHbliit YM3Y A. Baesa (MPB-1974). K MHOrokaHabHbIM 3Ty KOHCTPYKLUMIO OTHECTH
HesMb3s, NOTOMY 4TO oba KaHana MAEHTMHHbI M MOFYT WMCMOJ/b30BaTbCA OAHOBPEMEHHO B
pexkume ”pBoiiHoe MoHo” (aHanor ”"crepeo” pns curHanos c 6onbluoi crepeobasoit Mau
"kBasucrepeo” ans GONbLIMX NOMELLEHUH MK NAOWAA0K) UK “KBaapo” Npu HaUHMK OBYX
KOMM/IEKTOB YCUIUTENS.

Ycunutens vWMeeT criefytolime LaHHble: MakCMMasbHas MOLWHOCTb Ha KaHan 65 Br,
conpoTusieHne Harpy3ku kaHana 14 Om, nonoca vacrot 20...40000 My npu KoadpdpuumeHTe
HeMMHeNHbIX uckaxkenui 0,6...0,8 %, HyBcTBUTENBHOCTL C MUKpPOdoHHOrO BXxoAa.5...0,6 MB,
co Bxoga 3 - 20 mB, c Bxopa 4 0,8 B. Perynvposka Tembpa pasgenbHas Ha Hactortax 40 Iy
n 15 kly B npegenax 15 gb.

MpuHUMNManbHas cxema OAHOrO KaHana wu3obpaxeHa Ha puc.36. MukpodoHHble
ycunutenu cobpaHbl Ha TpaHauctopax T1 - T4, [Ina nony4eHus XOpOLIEro OTHOLLUEHWS
curHan/WyM M BbICOKOTO BXOAHOrO COMPOTHBAIEHMS WX MNepBble Kackafpl cobpaHbl Ha
nonesbIX TpaH3WucTopax. Kackagbl OxBaqeHbl OTpUUATeNbHOM OBpaTHOM CBA3LIO MO TOKY
(4epes peauctopbl R3 w R13), Gnaropmaps 4emMy oOHM 065afalOT BbICOKMM BXOAHbIM
COMPOTHBNIEHHEM BO BCEM JMana3oHe paboqux wHactor. [N CHWKeHUs BbIXOLHOTO
COMPOTHB/IEHUS NEPBbIX KACKaA0B TOK UCTOKA BblBpaH AoCTaToHHO 6onblwmrM - okoso 0,8 MA.
HecmoTpsi Ha 37O, ypoBeHb LWyMa Ha WX BbIXOAAaX O4EHb Mas, TaK Kak LUyMbl MOMEBbIX
TPaH3UCTOPOB He 3aBUCAT OT TOKa B KaHane.

Co crtokoB TpaHauctopoB T1 u T3 curHanbl noctynaioT Hepe3 pasfe/vTesibHble
koHpaeHcaTopbl C2 n C6 Ha BTOpble KacKampl ycunutenei, cobpaHHble Ha TpaHaucTopax T2 u
T4. Peauctopsl R4, R6, R14 n R16 saBnsioTcs anemeHTamu obpaTHOM CBA3M, a peauctopbl R4
u R14, kpome Toro, cnyxat ans nogbopa u cTabunusaumu pexkuma paboTbl TPaH3UCTOPOB.
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MNepemeHHble pe3uctopbl R7 u R17
cnyxat ANns  peryMpoBKH TFPOMKOCTH

CUrHasos, NOCTynatoLLMX Ha
MUKPOCOHHbIE YCHIIUTENN.
Onsa ycTpaHeHus doHa

NEPEMEHHOro TOKA HaKaslbHble HUTH
namn JI1 v J12 nutalotca nocTOSIHHbIM
TOKOM, MOJABAEMbIM C BbINPSMUTENS,
cobpaHHoro Ha auvopax [A17, 018

(prc.37). C atol xe uenbio B Lenb=—T"

Hakana namnbl J13 ¢ penutensa R55. R56

B4
i

+7108

~

nopaetcs NONOXHTENbHOE § { 7
(BOTHOCMTe}'IbHO katopa) Hanpsokenme 508 | R57 160
: - L
MNocne ¢ha3onHBEPTOPHOro -;05%‘ 758 180
kackaga (J12) curHanbl ycuausatoTcs *128 ['JZI
N3 woi

Kackagom Ha namne

ConpoTHBieHUs PE3UCTPOB B aHOAHbIX
Lensix TPUOAOB 3TOM Namrbl BblBpaHbl
Tak, 4T0Bbl MOAYHUTb MaKCMMasbHOe Puc.37
HeucKarkeHHoe Hanps>keHue Ha
YNPaBASOLLMX CETKAX BbIXOAHbIX Nam.
AHopHble uenu namn JI1, 12, N3
nuTaloTCa  HYepe3  pasBs3blBatoLive
dunbTpbl R27, C10, R37, C17 u R43,
C20, yctpaHsiowme hoH NepeMeHHOro Toka U NpefoTBpaLlatoLLMe Napas3nTHYIO CBA3b MEXAY
KacKajamu ycuiuTens.
OKOHeuHbIN KacKaf, yCHIUTEeNs MOLLHOCTHM cobpaH no ABYXTaKTHOM cxeMe Ha namnax J14
u J15. CmelleHre Ha ynpaBnsiolwMe CETKM JlaMN OKOHEYHOro Kackafja mnofaetcs ot
OTAEeNbHOro BbINPAMUTENS, cobpaHHoro Ha avoge [19. Mepementbiit peauctop R59 cryskut
IN1s1 YCTAHOBKW BEJIMHMHDI HaNpsiXKeHUsl CMEeLLLEeHHs Ha ynpaBasiowmx cetkax - 58 B. Mpu atom
Hanps>KeHWH TOK MOKOS KaXAoOM M3 BbIxoAHbIx snamn cocTasnsetr 40 MA. [lepemeHHbii
peauctop R47 npepgHa3Ha4eH A/ BbIPaBHWUBAHWS HaNPsiXKEHUH CMELLEHUS HA YNPaBASIOLLUX
cetkax, a peauctop R52 - pns ycrtaHOBKM HanpsiKeHWs Ha 3KpaHHOM ceTke namnbl J15,
pPaBHOro HanpsiXeHWto Ha aKpaHHoW ceTke namnbl J14. Boikntovatens B3 npepHasHaqeH ons
OTK/IIOHEHHA HaKasa BbIXOAHbIX JlaMn B TexX C/ly4asx, Korga He TpebyeTcs ofHOBpeMeHHas
pabota 06OMX YCHUAWUTENbHBIX KaHanos.
Ona  CHUXEHWUS  HENMHEMHbIX  UCKaXKeHUH WU
BbIPABHMBAHWUS 4aCTOTHOW XapaKTEPWUCTHKU MOCieaHUe 1_
HeTbipe Kackafa YCMAMTeNs oxsadeHbl rnybokoh 3 /
4 5
7[ 6
8

59 zxé:
15 MITEE -85
C2

1000%7668

oTpuuatensHoi obparHoi cessbio. Ee curnan nogaercs c
BTOPHU4HOW OBMOTKM BbIxogHOro TpaHcdopmaropa Tpi
yepe3 pesuctop R53 B uenb katopga neeoro Tpuoaa

namnbl  J12. KoHpgeHcatopbl C23 u C24 ycrtpaHsioT

BO3MOXHOE camoBo36yxaeHue ycunutens Ha 9

ynbTpa3sykoBbix HactoTax (40-200 «lu). 10
KoHcTpyKTHBHbIE JaHHble BbIXOAHOIO —

TpaHcdopmatopa Tpl npusegeHbl B Tabnuue W Ha puc.38.
OH cobpaH Ha marHutonposoge LLI24X57, okHo 24X60
MM. [laHHble ceTeBoro TpaHcdopmaTtopa Tp2 ykasaHbl B
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Tabnuue. OH BbinonHeH Ha MarHuTonpoeoge LLI32X42, okHo 32X X80 mm. Opoccens Opl
copepxut 900 BuTkOB nposoga M3B-2 0,41, marHuTonposoa-LLI20X20.

O6moTKa Yucno BuTKOB MNpoeog
Tpl

1-2 20 naB-2 1,25
3-4 1900 naB-2 0,31
5-6 40 naB-2 1,25
7-8 1900 naB-2 0,31
9-10 20 NnaB-2 1,25
Tp2

1-2 800 naB-2 0,8
3 OpuH cnoi Mnaawo 0,1
4-5 1030 naB-2 0,41
6-7 1030 naB-2 0,41
8-9 47 NnaB-2 1,25
10-11-12 11+12 naB-2 0,8
13-14-15 22422 naB-2 0,51
16-17 190 naB-2 0,18
18-19 80 naB-2 0,29

3aBepluaet 0630p 0AHOKaHAbHbIX ABYXTAKTHbIX YCUMTENEN HEAaBHO OnyBNMKOBaHHAS
B ypHane "Pagioamatop” cxema crepeodpoHu-eckoro moctosoro YM3Y K. Baiicbeiina (PA-
3/99). AeTop cHuTaeT, H4TO BbIXOAHOM TpaHCopMaTop sBAseTcs Havboniee KPUTHUHHBIM
KOMMOHEHTOM Jl0BOr0 BbICOKOKA4ECTBEHHOTO YCWU/IMTENS 3BYKOBOM HacTOTbl, MMEHHO OH
CO3[aeT MHOTME BUAbl UCKaKEHWH. BbIXOAHOW Kackaf npepsiaraemMoro yCUAWTens nocTpoeH
no cxeme nocieaoBaTeNbHO-NapasnenbHoro asyxtaktHoro ycunutens (PPP-Push-Pull-
Parallel), npeanoxeHHoro Hemeukum wuHxeHepom @yTtrepmaHom B 1953 r. Kackag
npeactaBnser cobol MoOCT, fABa njed4a KOTOporo ob6pasoBaHbl  BHYTPEHHUMHU
COMPOTUBIEHWUAMU BbIXOLHBIX JlaMn, a ABa APYrUX - COMPOTUBIEHUSIMU UCTOHHUKA aHOAHOro
NUTaHuS.

MocTosHHblE cOCTaBAsOLWME aAHOLHbIX TOKOB JlaMn MPOTEKaloT 4Hepe3 Harpysky B
npoTuBOchase, NO3ITOMY MOCTOSIHHOE NMOAMAarHU4YWBaHWE BbIXOLHOTO TpaHcdopMmartopa, Kak M
B OBbIHHOM ABYXTAKTHOM YCHAIUTENE, OTCYTCTBYET. [lepeMeHHble e COCTaBNSAIoWMe aHOAHbIX
TOKOB BbIXOAHbIX JlamMn NPOTEKAIOT HYepe3 Harpy3Ky B dase, Tak Kak Ha CETKU nlamn noaatoTcs
NPOTHBOA3HbIe HaMPsXKEeHHSI.

Ecim B 0BbIHHOM ABYXTAaKTHOM YCHAWTENE BbIXOAHbIE NaMMbl MO NepeMeHHOMY TOKY
BK/IIOHEHbI MOC/efOBaTeNlbHO, TO B MPOTUBONAPANIESbHOM YCHAWTENE - NapasfiesibHo.
MoaTtomy onTHManbHOE CONPOTUBIEHWE HArpy3KW A/ NPOTUBONAPa//IENbHOrO ycunutens B 4
pa3sa MeHblue, HeM Ans 0BbI4HOMO ABYXTAKTHOrO. ITO 3HAYMT, HTO MHLAYKTUBHOCTb NEPBHUHHOM
0BMOTKH BbIXOAHOTO TpaHcdopMartopa B NPOTUBOMAPA/IIENbHOM YCHUAWTENE NPH OOHUX W TEX
K€ HEJIMHEMHbIX UCKaXKEHUsIX Ha 3afaHHOW HW3Llel YacToTe Byaer B 4 pasa MeHblUe, H4eM B
06bI4HOM. 3Ha4UTENbHO YNPOLWLAETCs KOHCTPYKUMA BbIXOAHOrO TpaHcgopmatopa. B
NpoTMBOMNapaniesibHOM YCUIUTESle  BbIXOAHOW TpaHCOPMATOP MOXHO  3aMeHUTb
cBOeoOpasHbIM aBTOTPAHCHOPMATOPOM CO CPefHEH TOHKOM, HTO MPUBELET K YMEHbLUEHHWIO
UCKaXKEHUIH Ha BbICIUMX HacToTax, OOYCNOBNEHHbIX WHAYKTUBHOCTbIO PaccesHus W
pacnpefeneHHbIMA  E€MKOCTAMM  Mexgy oBMOTKaMu BbIXOQHOrO  TpaHcdopmaTtopa.
MpuHUKMNManbHas cxema ycunuTens nokasaHa Ha puc.39.

TexHu4eckue xapaktepuctuku YM3Y cnepytowme. BbixogHas MowHOCTb npu
HENMHEMHbIX WcKakeHusx MeHee 1 % 20 Brt. YyscteutenbHoctb no exogy 250 wmB.
YyscteutenbHocTb ycunutens mouwHocty 0,5 B. MNMonoca Bocnpoussogmmbix Hactot 10-70 000
l'u. Conpotusnenve Harpysku 2, 4, 8, 16 Om. [uanasoH perynuposku Tembpa 10 gb.
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Mepebitt Kackag ycuaUTens BbiNOSHEH Ha nonosuHe namnbl 6H23MM (6H1M, 6H2M, 6H4M),
BTOPOM Kackaj npeacraensieT coboi OBbIHHbIM PE3UCTHBHBIM ycunuTesb, Mexxay nepebiM w
BTOPbIM KAacKafoM BKJIIOMEH LWMPOKOAMANA30HHbIM perynstop Tembpa. B kadvectse
noTeHLMOMETpa MCnosib3oBaH nepekniodartess M2K.

MpuMeHeHHe ha3oMHBEPTOPHOrO Kackaga, cobpaHHOro no cxeme C KaTOAHOM CBA3bio
(VL3), obecne4mBaeT BbICOKYIO CHMMETPHIO BbIXOAHbDIX HANPSHKEHWUH B LUMPOKOM AManasoHe
4acToT W Masble HesnuHelHble uckaxenus. C  npegblgywum  kackagom  (VL2),
NPeaCTaBnsAoWMM CcoBOM  KaToAHbii MNOBTOPUTENb, (DAa30MHBEPTOPHLIM Kackajn CBs3aH
rafbBaHUHECKM, HTOObl YMEHbLUMTb CABMI (pa3 Ha HMU3KMX HacToTax, HTO y/ydlwaer
cTabunbHOCTb paboTbl ycunutens.

BbixogHol kackag cobpaH no cxeme PPP Ha namnax 6M141C, umelowmx AoctatoHHyio
MOLHOCTb M HeBonbluoe BHyTpeHHee conpoTueneHve (12 kOwm). Bmecto 6M141C moxHO
npumenntb namnbl 6M3C, 6M27C, EL34. Ycunuteno oxsaqeH oTpuuaTenbHOM oBpaTHOM
CBA3bIO, HanpsyXKeHUe KOTOPOM Yepe3 pe3ucTop NoAaeTcs C BbIXOAHOM OBMOTKM
aBTOTpaHcopMaTopa B LeMb Katofa NepBoro Kackaja YCW/MTENS MOLLHOCTH.

MutaHWe ycunutens - oT ABYX OAWHAKOBbIX OZHOMOJYNEPUOAHbIX BbiNpsMUTENEH Ha
nvopax [2376. TpaHcdopmatop nutaHus umeeT 4 0oBMOTKM aHoAHOro Hanpsbkenus no 240
B kaxxpas. MpuMeyatenbHo, H4TO KOHAEHCATOPbI B BIOKE MUTAHWS He COeUHEHbl C KOPMYCOM.

CunoBoi TpaHcopMmatop HaMOTaH Ha TOpouAasbHOM cephedqHuke. Jlydwe ecnu
KaKablM KaHan crepeoycunutens 6yaeT MMeTb OTHAE/bHbIA CUIOBOM TpaHcdopmatop. B
yCWAUTeNle NPedyCMOTPEHO pa3fesibHOe BK/IOHEHWE HaKa/lbHOrO U aHOAHOMO HarpsiKEHWH,
YTO NO3BOJNSIET YBE/IM4UTb PECYPC BbIXOAHbIX JaMn.

Ycunutens CMOHTUPOBaH Ha META//IMHECKOM LIACCU METOAOM HABECHOTO MOHTaXa C
UCMO/Ib30BAaHMEM MOHTAXKHbIX M/1aT, a TaK>Ke JIENEeCTKOB 1aMMNOBbIX NaHenen, 41O yMeHbluaeT
HaBOLKW U eMKOCTb MOHTaXa.

HanarkuBaHue cBOAMTCA K NpOBEpKe MpPaBWIbHOCTU MOHTaXKa. [lepenap HanpspkeHui
MeXay KatofoM KaTOAHOrO MOBTOPWUTENS M KaToAaMu Nlamnbl ha3oMHBEPTOPA AOMKEH ObiTh
2 B. Mpu npasunbHO cobpaHHOM ycunutene mexay BbiBogamu 10 u 13 BbixogHoro
TpaHcchopmMaTopa HanpsiKeHWe [OO/MKHO paBHATbCA Hymo. B cnydae nosenenus dpoHa
HeobxoauMo nepedasupoBaTtb OfHY M3 aHOAHbIX OBMOTOK TpaHcdopMaTopa MUTaHus.

Ha KoHcTpyKuMu BbixogHoro TpaHcchopmatopa (puc.40) cnepyer octaHosuTbes Gonee
nogpobHo. TpaHcdopmaTop HamoTaH nposogoM Mapku [13B-2 Ha TOpOMAanbHOM
MarHuTOnpoBoge, CoOBPaHHOM M3 cTanbHoM sieHTbl ToswmHon 0,35 MM W wrpuHoi 50 MM,
HapyskHbit guameTp Topa 80 MM, BHyTpeHHui 50 mm. Mapka ctanu 3330. O6moTka pasbuta
Ha CEKLMMU A1 CHUXKEHUS| MHOYKTUBHOCTU PACcCesHWUs U NONTYHEHWUS] BbICOKOH CUMMETPUM ABYX
nonoeuMH 0BMOTKW. HamMmoTouHbIE AaHHble TpaHcdopMaTopa npuseaeHbl B Tabnuue. BoixogHoh
TpaHcopMaTop MOXHO BbINOMHUTE WM Ha Ll-obpasHom ceppedqHuke ceqenunem 7-8 cm,
0BMOTKM KOTOPOro pa3butbl Ha cekumuu. Cekunn Mexkay coboi coearHeHbl Nocnef0BaTeNbHO.

O6moTka Bboieogbl [uametp npoeoga, MM Yucno B1TKOB
| 10-1 0,31 320
Il 3-4 0,31 320
n* 5-6-7-8-9 0,9 120

v 1-2 0,31 320
\" 12 -13 0,31 320

*B oguH cnow, oteogpl Hepe3 30 BuTKOB.
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CnoxxHble MHorokaHasbHble YM3Y

HecnoxxHbili no Habopy gpeTanedt AByxKaHanbHbid ycunuteno A. Cnonuma (P-9/67)
BMOJIHE MOXKHO CryTaTb C NPOCTOM CXEMOM, HO OCHOBHbIE MPHU3HAKK CJIOXKHOW CXEMbl FOBOPAT
O NPaBW/IbHOM OTHECEHMH PACcCMATPUBAEMOrO YCW/IMTENS K AaHHOM CTaTbe KJacCUMgIMKALMU.
Cxema ero npuBegeHa Ha puc.4l, oH npegHasHa4eH [N BbICOKOKA4eCTBEHHOIO
BOCMPOMU3BEAEHHS rpam3anuch. HW3KOYaCTOTHbIM KaHan YCW/IMBAeT HU3LME 3BYKOBblE
yactotbl oT 40 gpo 1 000 ru, a Bbicoko4acTtoTHbiM - Bbiclumve ot 1 000 mo 15 000 ru.
YyscteutenbHoctb ycunutens -100 gb, BbixoaHas MowHOCTb Kaykgoro kaHana -3,5 Br.

Mepsbii Kackap ycunenus cobpar Ha namne J11 Tuna 6)K4, oH saensetca obwMM Kak ans
BbICLUMX, TaK M [ HU3WMKX 3BYKOBbIX 4acToT. Mexkay nepBbiM M BTOPbIM KacKagamu
BKJ/IlOHeHbI pasgenutensHbie dounotpbol. Guabtp R5, C2, C3, C4, R9, R8 sbigensier Bbicume
3ByKOBble HacToTbl (Ha peauctope R9), a unbtp R5, C3, R6, C5, R7 - Huswme. HanpsrkeHue
BbICLLMX 4acToT ¢ peauctopa R9 nopaetcs Ha ceTky nesoro (no cxeme) Tpuoaa namnbl 6HIC.
Hanps»eHue BbiCLIMX HacToT ¢ peauctopa R7 nopaetca Ha ceTky npasoro (no cxeme) Tpyoga
3TOM >Ke namrnbl.

Takum ob6pasom, Kackan, cobpaHHbli Ha neBoi nonosuHe namnbl J12, aensetca
NPEAOKOHEYHbIM KacKafoM YCHIEHWS HU3LIMX 3BYKOBbIX 4acToT, a Kackaf, cobpaHHbld Ha
npaBo MOJIOBUHE 3TOM K€ JlaMrbl, MPEAOKOHEYHbIM KAaCKa[OM YCH/IEHUS HU3LLIMX 3BYKOBbIX
yactor. [MoteHumometpbl R14 u R16 perynupyloT ycuneHue KaXKAoro M3 KaHaloB B
OTAENIbHOCTH.

BbixogHble kackaabl oboux KaHanos oauHakosbl. OHu cobpaHbl Ha namnax 6H5C no
LUMPOKO pacnpoCTpaHeHHOM [AByXTaKTHO-NapannesnbHoi 6GecTpaHCOpMaToOpHOW cxeme.
Tpvoabi namnbl 6H5C pabotaloT B npoTMBOGhase: Ha CETKY KaKAoro npasoro Tpuoma
NOAAeTCs HanpshKeHWe CUrHasa B NPOTUBOMA3e C HanpsXKEHWEM Ha CETKe KaXKAOro JIeBoro
Tpuopa. Ito obCTOATENLCTBO MO3BONSET ObBOWTUCL 6e3 (ha30oMHBEPTOPHbLIX KACKaAOB M
COKpaTWUTb YMC/IO lamMn B ycunuTene. B Harpyske konebaHus aHOAHOro TOKa BbIXOAHbIX flaMmn

T, 6X4(6X1IT) J,6HIC(EHZN) T3 6H5C JIL6H5C
+1656 N4 20K +2086 ' .
| Rslzzox *é’ 790 Ryt Ros68k |Ciqos 76
6;5 :Li. é}bi-[l]R4 X450;I Rm/ h’éﬂﬁ 23 4.5 5 ’ +2508
200x Rz30% il

14596

+

5 S +
= R oF §~[ s
M S |f {158 +156 N L0x3008
L 71 10 2
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I Rs 2 "
R Kyzoow Rgsox |Ryp2e Rz 68% L5100x308 | 4745 Rypzon L, 4745 =
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CYyMMUpYIOTCS.

B uensx CHWKEHWs BbIXOLHOrO COMPOTUB/IEHWSI OKOHEYHbIE KacKafbl OXBa4eHbl
oTpuuaTenbHel OBpaTHOM CBA3bIO, HaNPSXKEHUE KOTOPOW CHUMAETCS C Harpy3kW KaXknoro
BbIXOOHOrO Kackafa, W 4epe3 peauctopbl R20 u R21 nopaetrcs B uenu katoga namn
NPeAoOKOHEYHbIX KackafoB. JTa Mepa MPUBOAMT TakKXKe K YMEHbLUEHWIO HeIMHENHbIX
UCKa>KEeHWH.

B uensx ymeHblueHWsi ypOBHS poHA M MOMEX MPU MOHTaXKe UCnosib3yetcs “3emnsHas”
WMHA - TONbIM NIyXKEHbIM MeAHblM NpPoBO4, HAAEXKHO coeauHeHHbi ¢ wacck. Ocoboe
BHUMaHWe cieayeT yOe/NUTb KOMMOHOBKe AeTanen pasgenutesibHbix RC-chunbtpoB u uener
perynupoeku ycunenus. Jlydwe scero RC-punbTpbl BbINOMHWTL B BUAE OTAeNnbHOro 6noka u
NOMECTUTb €ro B 3KpaH U3 TOHKOro a/IlOMWUHHUS, XOPOLLO 3a3eMJ/IMB NOC/IEeAHHN.

OcTanbHble flaMnbl MOXXHO 3aMeHWTb Ha aHaloru4Hble nasib4ukoBsble. Tak, namnbl 6K4
n 6HIC moxkHo ¢ ycnexom 3amenuTb namnamu 6XK1M n 6H2MM. HomuHanb! pgetanen, Bxogasaimx
B KacKadbl C 3TUMHU JlaMNaMHU, MOXXHO OCTaBUTb rlpe)'KHMMM, b B cnyHae 3aMeEHbl 6)"’(4 Ha
6>K1MN cnepyet ymeHblwHTb conpoTuBneHre peauctopa R4 po 1,2 MOwm.

JNamnbr 6H5C, kak M3BEeCTHO, He MMEIOT MasIbYUKOBbIX aHa/IOroB, HO MO NapameTpam K

HUM Bamke Bcero nopxoaat Tpuogbl 6C190M,
) 8 +2508 NO3TOMY MOXHO 3aMeHWTb Kaxayio namny 6H5C
601977 X Ha ase 6C19l1. Cxema Takoro BbIXOAHOro Kackaga
npuBeaeHa Ha puc.42.
+1386 OnTUManbHOM Harpy3koM KaXkhoro KaHana
—41[7/0(572) AB/IIETCA TPOMKOrOBOPUTE/Ib, COMPOTHUBIIEHHE

200x3006  3pykoBOM KaTYlWIKW KOTOPOro Konebnetcs B
npenenax ot 150 go 550 Om. Hanbonee nogxonst
ans aton uenu rpomkorosoputenn 4r45 v 5r16.
OTHOCHUTENIbHO HEemnJoxXue pe3ynbTaTbl MOXKHO
NoNy4uTb, COeMHUB nocsenoBaTesibHO
[lOCTaTO4HOE KONMMYECTBO OObIHHbIX HWU3KOOMHbIX
rpomkoroeoputenei. B camom kpakHem cnyqae
MOXHO BOCMOJ/1b30BaTbCA COrnacyloLwmm
aBTOTPAHCOPMATOPOM, HTO HEXKEesNaTesibHO, Tak
Kak BCe [AOCTOMHCTBA 6HecTpaHcthopMaTopHOro
BbIXOAA B 3TOM ciydae 6yayT cBefieHbl Ha HeT.
Puc.42 Cunoeoi TpaHcchopmatop (puc.43) cobpan

Ha cephe4HuKe, HabpaHHOM M3 nnactud LLI32,

TonwmMHa Habopa 52 mm. Cetesas obmoTka |

copepxut 385+60 Butkoe nposoga M3J1 0,64,

Y. 7 ceteBass obmotka I-325 Butkos nposopa M3JI

2206 0,41, nosbiwatowas - 900 eutkoB nposoga M3

0,2, a obmoTka Hakana - 23 euTka nposoga M3J1

A v/ 7276 1,35. Bbinpamutens cobpaH Ha ceneHOBOM
7004508 200x4508 ctonbuke ABC-120-270.

7 7 1708 HanaxxusaHve ycunutens cBogutcs K

B’; yCcTpaHeHHio dhoHa W MoaroHke pexkumos. Ecnu,

Kanady
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K xz}moiq &("‘)
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12508 Rp,ln
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2 ypoBeHb hoHa OCTaeTCsi 3Ha{MTesNbHbIM, crefyet

Py /5302 nonpoboeatb NUTaTb HUTb HaKasia NEPBOM Namribl

2 o0k MOCTOSIHHBIM TOKOM OT OTAE/IbHOFO BbINPAMUTENS,

Puc.43 Kak MokasaHo Ha puc.43. Xopoluve pesysibTatbl

NaeT npucoefiHeHWe napassieslbHO Lenu Hakana
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noteHurMomeTtpa obwmum conpotueneHrem 30-100 Om. c 3a3eMnieHHbIM CPeaHWM BbIBOAOM.
Mpn 3TOM HeNb3s UCMO/b30BaTh LWIACCH B Ka4ecTBE OAHOrO M3 NPOBOLOB HaKana.

B cnyyae npuvmeHeHWs nanb4MKOBbLIX Jlamn, NOCAeAHUe ciedyeT NOMECTUTb B XOPOLLO
3a3eMneHHble 3KpaHbl. OCHOBHbIMHM WCTOMHUKAMKM CaMOBO3BYXXAEHWA YCHUNUTENs SABNAIOTCSH,
KaKk npasuio, RC-punbTpbl v uenu perynvpoBku ycunenus. [loatomy 3tv coeguHeHus
cnepyeT BbIMOJIHATD 3KPaHUPOBAHHbIM MPOBOAOM, TLLATENbHO MPOAYMbIBAs PACMOJIOKEHHUE
netaneu.

Lnsa 6onee MoLHbIX ycUnUTeNel NOAOMAET CAeAylolas CXxeMa y>e W3BECTHOro asTopa
- AByXKaHaJbHbIM GecTpaHcdopMaTopHbiii okoHeuHbli Kackag ®. Kiote (puc.44).

MpuHUKMN aercTBUSA 3TOM cxeMbl, cobpaHHoi Ha neHToaax EL84 u UL, ocHoBaH Ha ToMm,
yto opHa u3 namn (J12) pabortaetr B kadecTtee Bemywel, a gpyrasa (J11), pabotalouwas
OKOHEYHOM, BKJIOHEHA TPHOLOM.

Hanpsi>keHHe HW3KOM 4acToTbl NMOABOAMTCS K YNPaBASIOWEN CETKe Befylled Namnbl U
ycunueaetca eto. YacTb 3Toro HanpskeHus cHUMaeTcss C conpotuBinenus R9 u yepes
conpoTtuBneHe R7  nomeogutca K
ynpaB/silolLed CeTKE OKOHEYHOW Jfiamnbl.
ConpoTuBneHue R9 OJHOBPEMEHHO
BbINOJIHAET yHKLHIO MCTOHHMKA
CMeLLEeHUs1 3TOW Namnibl.

06e namnbl (J11 m JI2) okoHe4Horo
Kackafa BKJ/IOHEHbl MO MOCTOSAHHOMY TOKY
nocnegosarenbHo.  Takum  obpasom,
Hanps>KeHWe UCTOYHUKA aHOQHOTO MUTaHUS
pacnpegensertcs mMexay HUMM
NPOMNOPLUOHANIBHO  COMPOTUB/IEHUIO  ITUX
namn NOCTOSAHHOMY TOKY.
IpOMKOroBOpHUTENM MOAKJIIOHEHDI K KaTogy
,033 OKOHEYHOM Namrbl Hepe3 pasfeNuTeNbHbIU
koHgeHcatop C9 6onbluoi emkocTH. Takum
obpazoM, obe naMnbl  OKOHEYHOro
Kackafa, nuTalolMe rPOMKOrOBOPHTEb,

oKasblBatoTCs BKJIOHEHHbIMK no
. F nepeMeHHOMy TOKY napanienbHo.
558 Bnaropaps 3ToMy onTUMasibHoe

COMPOTUB/IEHUE HArpPy3KM OKOHEYHOro
Kackaga npu JaHHbIX flamMnax W BbiBpaHHOM
0N HUX pexkume nutaHus pasHo 800 om.

Paspenenve Ha gOBa  KaHana
3Ha4MTE/IbHO YNPOLLAET LEMNU PEryisTOPOB
Tembpa. PasgenutensHbiii koHaeHcatop C2
B BEPXHEM KaHaje MponycKaeT TOJIbKO
BbICLUME 3BYKOBble€ H4acTOTbl, KOTOpble
MOryT MoAaBAATbCA perynatopom Tembpa
R4. B HWxKHeM KaHane HW3KO4YacTOTHble
CWUrHasbl MNOABOAATCA B OCHOBHOM K

perynatopy Tembpa R1, a

P 44 BbICOKOYAaCTOTHbIe CUrHanbl
”CO

A+ 2908 oThuIbTPOBbIBAIOTCS KoHaeHcatopom C4 B

Lenu ynpasnstoLen cetku namnbl J13.
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BbicokokadecTBeHHas crepeodoHU4ECKasi YCTaHOBKA, CKOHCTPYMPOBaHHas WHXKEHEPOM
. KapacesbiM (P-3/66), cocToMT W3 4eTbipexKaHaibHOrO YCHAWTENs W ABYX
LUMPOKOMOJIOCHBIX aKYCTMHECKMX arperatos, B KaXKAOM M3 KOTOPbIX pa3MeLLeHO MO NATb
OMHAMUHECKUX TPOMKOroBopuTenen. YcuneHue nogBoguMbIX 3BYKOBbBIX CMIHA/IOB B KaXKAOM
CTepeoKaHane Npou3BoauTca pasaenbHo ans Huawux (ot 20 go 500 Mu) u Bbiclwwmx (ot 500
no 30 000 Iu) 4actoT, 4TO NO3BOMIO 3HAYWUTENBHO OCNabUTb WHTEPMOAYNALMOHHbIE
UCKaXKeHWs. 3BYK NpW 3TOM npuobpeTaeT 0cobyto 4MCTOTY M "npo3paqHocTb”.

C Uenblo CHUXEHWUS HENIMHEMHbIX WCKAaXKEHWH KadKApld KaHal YCUMIEHWs OXBadeH
rnybokol oTpuuaTesibHOM OBpaTHOM CBA3bID M 3aKaHYMBAETCA [ABYXTAKTHOM OKOHEYHOM
CTYNeHbIO, BbINOJIHEHHOW NO Y/bTPAIMHEMHOM CXEME.

Bonee 4em poctatoqHas BbIxOAHAs MOLHOCTb KaXKAOro CTepeoKaHasa Mo3BOJSET
MCMO/Ib30BaTb YCHU/IMTE/Ib B “NIErKOM” pEeXXUMe W yCTpaHAeT neperpysky y nocsefHero npu
PE3KUX U3MEHEHHUAX YPOBHS BXOAHOIO CHrHasa.

HecmoTps Ha KaXKyLuytocsi rpOMO3AKOCTb CXeMbl, U3rOTOB/IEHUE YCHU/IUTENS COBEPLLIEHHO
LOCTYMHO pagvoniobuTenio cpeHen KBalMHKaLUMK, a HanakusaHWe npu NpaBUIbHO
BbINOJIHEHHOM MOHTa)Ke CBOLMTCA K MPOBEPKE PEXMMOB JIaMN BbICOKOOMHbBIM BOJIbTMETPOM.

[lManasoH BOCNPOM3BOAMMbBIX YCHIUTENEM HacTOT NpW ocnabneHnn Ha Kpasx auanasoHa
He 6onee 2 nb cocrasnset ot 20 ru go 30 kMu. Yactota pasgeneHus kaHanos ycunenus 500
ru. MakcumanbHas BbixogHas MowHocTb 24 Br, a HomuHanbHas- 16 Br. KoadhcpuumeHt
HEJIMHEMHDBIX WCKAKEHWH NMPU HOMMWHAsIbHOM MoLHOCTH Ha dactote 400 ry He 6onee 0,3%
.YposeHb dhoHa. - 70 gb.

Perynuposka Tembpa - pasgenbHas: No HU3LWKMM HactoTam B npegenax +12 ab, no
BbiclwKnM - +15 ab. YyBcTBUTENBHOCTD KaXKOOro cTepeokaHana Npu HOMWHA/IbHOW MOLLHOCTH
Ha Bbixoge - 200 mB. MNoTtpebnsemas oT ceTv mMoLHOCTb He Gonee - 100 Br.

Oba cTepeoKaHana YCWU/IEHWSI COBEPLUEHHO MAEHTHYHbI, No3ToMy Ha cxeme (puc.45)
M300paKEH OOMH U3 HUX M OOLLMN AN OOOUX KaHAIOB UCTOYHWK MUTAHMA.

Ot nepekntoyatens 11 3BykoBoW curHan nofBoAMTCA K ynpasnsiollen ceTke namnbi J11
(o BTOpOM crepeokaHane - J110) tuna 6XK32M. B uenu ceTku 3TOM nammbl HaxomuTcs
noTteHuuomeTp R2, perynupyiolmin ycunerue (rpomkocTb) 6e3 ToHKoMneHcauuu. Takas cxema
perynMpoBaHusi No3BONSAET MPUMEHWTb OBbIYHbIM CABOEHHbIM noTeHuMomeTp 6e3 OTBOAOB.
Pasymeetcs, npu Hasu4uMM  CreuuanbHOro CABOEHHOrO MOTEHUMOMETPa C OTBOAAMM
TOHKOMMNEHCaUMIO ciedyeT NpefyCcMOTPeTb.

YcuneHHbIM NepBbiM KacKagoM BXOLHOM CHUrHasi NofaeTcs 3aTeM Ha (oWIbTPbl BbICLIMX
(C6, R9, C7 R10) u nusumx (R31, C15, R32, C16, R33, C17) 4acTtor. PaspenbHas perynmMposka
Tembpa npoussoautca R12 u R30. YacTota pasgeneHus kaHanos BbiOpaHa AOBOJBHO HWU3KOM
- 500 lu, npu TakoW 4actoTe paspesieHHUs MOLWHOCTU KaHaIOB BbICLUMX W HWU3LWMX 3BYKOBbIX
4acToT AO/MKHbI ObiTb OJMHAKOBbIMM, HTO NO3BONSAET BbIMOJHWTL NOCieaylolme Kackanpl (B
TOM YMC/IE U OKOHEHHbIE) COBEPLUEHHO MAEHTUHHBIMM.

[anbHelwee ycuneHue oCyLLECTBAAETCA Pa3fesibHO MO BbICWUMM M HU3LWKMM 4HacToTam
neebiMu (no cxeme) nonosuHamu namn J12 u N15, (cootBeTcTBEHHO). AHOABI NEBBIX MOMOBMH
3TUX Jlamn HEeNoOCPeACTBEHHO COEAMHEHbl C YMPaBMSIOWMMM CETKaMW MpPaBbiX MOJIOBHH,
vrpalowmx posib dasouHeeptopos. OTCyTCTBUE NEepPexofHbiX KOHAEHCATOPOB YMeHbLuaeT
06LmMi (has3oBbIM CABMI B KaHasle W MOBbILAET YCTOMHMBOCTb YCUAWTENS NpU riyboKom
oTpuuaTtenbHol obpaTtHol cBsasu. BbixomgHble kackaabl (13, J14, N16, J17,) BbinonHeHbl no
ynbTpanuHelHoM cxeme. HadanbHbie TokM (MOKOS) OKOHEYHbIX famn  BbiPaBHUBAIOTCS
peauctopamu R26 u R45.

Mepeknioqatens M1 (>kenatenbHo Ha KepamMUHecKol ocHose) MmeeT 11 NONOMKEHMWM, HO
orpaHuyeH pgessAtbio. CooOTBETCTBYIOWME BXOAbl MOAK/IIOYEHbI Hepe3 OfHO MOJIOKEHUE,
NPOMEXYTOHHbIE KOHTaKTbl 3a3eMJIEHbI.

O6onouku koHaeHcatopos C2 u C102 (tvna MBM) Takke cnemyeT 3a3emMnuTb, eCnu
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NpUMeHeHbl KoHaeHcaTopbl 6e3 Takoh obonoqku (Hanpumep, KBIM), Hy>kHO u3roToBuTb Ans
HWUX 3KpaHbl U3 >KECTU B BUAE LMIMHAPOB, MOJIHOCTBIO 3aKPbIBAIOLWMX KOPNYC, U 3a3eMJIUTb
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LLlaccu ycunutens He [OMKHO uwrpate posb “3semnsHoro” nposoga. JTOT NPOBOA
NPOK/NafpIBAIOT M30/IMPOBAHHO OT KOpMyca U COEAWHSAIOT C HWUM OKOJIO MepBOM namnbl B
KaXk[iOM CTepeoKaHasie. DNEKTPOSIMTUHECKUE KOHAEHCATOPbI YCUUTENSA TaKXKe M30JIMPYIOT OT
LIaccH.

B WUCTOYHWKE NUTaHUSA NPUMEHEH CUIOBOMH TpaHcdopMaTtop, cobpaHHbIi Ha cepeqHHKe
u3 nnactuH LW-32, TonuwmHa Habopa 63 mm. ObmoTka | cogepxmt 381 BuTok npoeoaa MIB-
10,86, obmoTka Il -279  BuTKOB Nposoga M3B-1 0,64, a3kpaHHas 0OMOTKa-OAWH C/IOW NPOBOAA
M310.41, noebiwarowas obmoTka Il umeet 795 BuTkoB Nposoaa M3IB-2 0,41, o6moTku IV u V
conepsat no 20 sutkos nposoga M3B-1 1,35, a o6bmoTka VI - 20 suTkoB nposoaa M3B-1 1,0.
Mo>KHO MPUMEHWTL M Apyrue cuioBble TpaHccopmatopbl MowHocTbio 100 BT muan gaxe aga
- no 50 BT, BbINpsAM/IEHHOE BbICOKOE HANpPsi)KEHUE NMPU 3TOM He JOHKHO ObiTb MeHblwe 260-
270 B.

Lpoccenb dunbtpa Opl cobpaH Ha cepae4Huke M3 nnactuH LL-16, TonwmHa Habopa 45
MM, 3a30p B cepaedHuke 0,5 mm. Ero obmotka copepxut 1200- 1400 Butkoe (mo nonHoro
3anonHeHus kapkaca) nposoga M3B-1 0,44.

B sbinpsMuTene ucnonb3osaHbl HeTbipe ceneHoBbix ctonbuka [1002. Ux moxkHo
3aMeHUTb Tpemsi ceneHoBbiMU BbinpamutensmMu ABC-120-270, BkatoHeHHbIMU napanfiesibHo,
WU MPUMEHWTL NOJTYNPOBOAHMKOBbIE auoabl A7XK B napannenbHo-nocneposartenbHOM cxeme
BiJtoqenunsa (16 wr.).

Ecnn yecunutenb cobpaH NpaBuibHO M B HEM MPUMEHEHbl PEKOMEHAOBAHHbIE AETaNU M
37IEMEHTbI, TO B HaNaXXMBaHWU HeT HeobxoaumocTh. Cxema paccHuTaHa Takum obpasoMm, HTo
HY>KHble peXuMbl (yKasaHbl Ha CXeme) yCTaHaB/IMBAlOTCA aBTOMATUHECKHM.

Bktoume ycunutenb, cnenyet ybeautbes B ero pabotocnocobHOCTH, nopasas Ha BXOA
CUrHaN OT 3BYKOCHWMATENS WM MPUKAcasCb OTBEPTKOW K ynpasnsiowmm cetkam namn J11 v
J101. Perynsitop ycuneHusi LOMKEH CTOSATb B CPELHEM MOJIOXKEHHH.

Bknito4ast BbICOKOOMHbIM BOJIBTMETP MOOHEpPedHO MEXAY aHOAAMM OKOHEHHbIX JlaMmn
BCeX 4eTblpex KaHasnos, AobMBaloTCs € nomollbio noTeHuvometpos R26, R45, u R126, R145
MuHMManbHoro (He 6onee 1 B) nokasanua npubopa. Takylo onepauuio cnefyeT NpoAenblsatb
B COOTBETCTBYIOLLEM KaHaje W Noc/ie 3aMeHbl KaKoM-TMOO U3 OKOHEHHbIX amn.

Ecnu uctoqHuK nuTaHus obecneqvsaeT Heobxoaumoe HanpspkeHue +280 B, To pexxumbi
BO BCeX Kackagax nopbuparb HeT HeobxoaMmocTW. B mHbix cnyqasx, nopgbupas Benu-uHbl
conpoTueiennit R20 u R39, cnenyer nobutbes, 4Tobbl B Todkax A u b (npu 3akopoqeHHoM
BXO[eE) YCTAHOBW/IMCb MNOTEHUMasIbl, yKasaHHble Ha cxeme (puc.45). OcTanbHble pPeXMMb
ycTaHoBaTca asTomatudecku. OTkioHeHWe HanpsikeHuin Ha +10 % He BiusieT Ha paboty
ycunuTens.

YpoBeHb (poHA NpPU pauMOHA/IbHOM MOHTaXKe B YCW/UTENIe OHeHb HWU3O0K. Tak, npu
3aKOPOHEHHOM BXOAE M MaKCHMMaJ/iIbHOM YCW/IEHMM Ha PacCTOsiHMM B 1 M OT aKyCTUHECKMX
arperatoB (OH He MPOC/AYyLMUBAEeTCa COBeplleHHO. MuHuUManbHbIi ypoBeHb (hoHa
ycTaHaBnuBaloT noteHumometpom R49. Ecnu Her ocumnnorpaca unav  namnosoro
MUNIMBONIBTMETPEA, MUHMMYM (DOHA YCTaHaB/MBAIOT HA CAyX, MPWIOXHMB YXO K
HW3KO4YaCTOTHOMY FPOMKOIrOBOPUTESIO.

O «kadectBe paboTbl CTEPEOYCHUMTENS MOXHO CYAUTb MO MPOCAYLIMBAHWIO 3anucew
HOBbIX AOJIFOMIPAIOLLMX CTEPEOGIOHUHECKHX UM MOHOGIOHUHECKMX FPAMI/IACTUHOK, a TaKKe
nporpamm YM-BewaHus.

B ycunutene otcytcTByeT cneuuasnbHbii reHepatop, MO3BOJIAOWMWH  YCTAaHOBUTb
06beKTUBHbIM cTepeobanaHc. [MpakTudeckn Gonee BakeH CyObeKTMBHbIN cTepeobasaHc,
KOTOPbIA 3aBUCHUT OT MHOTMX (PAKTOPOB, B HACTHOCTU OT aKYCTUKU MOMELLEHHUs, B3aUMHOIo
PacnosIoXKEHHUs1 aKYCTUHECKUX arperaTtos W C/yluaTesisi, CHAMMETPUHHOCTHU BbIXOLOB MCTOHHHUKA
3BYKOBOM NpOrpaMmbi U T. M.

Cyb6beKTHBHBIM cTepeobanaHC MOXHO YCTaHOBWUTb CIEAYIOLMM NpocTbiM crnocobom. K
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ycunutenio, pabotalolieMy B pexume “MOHO”, MOABOASAT BXOAHOM curHan. Perynsatop
ycuneHus - B nonoxkerue 75 % MaxkcMMyMa, HU3LLIME HacTOTbl 3aBasieHbl, BbICLUME - NOAHATbI.
Bpawas py4ky "6anaHc”, pobusaloTca Takoro MOJIOXKEHWA, Korga 3ByK curHana 6yger
MCXOAMTb M3 TOHKH, HaXOAsLLENcs Ha BuccekTpuce yria, 0bpa3oBaHHOrO rofIOBOM CywaTess
M [OByMs KoOJIoHKaMW. B KadecTBe MWCTO4YHMKA CMrHana npM HaCTPOWKE Jyqlle BCero
MCNOJb30BaTb LWYM CBOOOAHOM OT 3an1cu JOPOXKKHU NAACTUHKK WM HaHano MarHUTHOM NeHTbl
6e3 3anucwu.

B aByxkaHasbHOM ynbTpanuHeitHom YM3U A. Mexeposckoro (P-5/68) npumenen
BeCbMa pEAKO BCTPEHAOWMHCA MeTOL Pa3fesieHUs KaHasioB C MOoMoLbio  rybokoi
oTpvuaTenbHoW 0OBpaTHOM CBA3W, HaNpPsHKEHWE KOTOPOW MoJaetcs C OBOMX BbIXOAHBIX
TPaHC(OPMATOPOB B KATOAHYIO LeMb JiaMrbl pasfe/vTeNibHOro Kackaga. 3JT0  Jano
BO3MOXHOCTb MOJIyH4UTb T€ >KE€ HaCTOTHblE XaPaKTEPUCTUKW, HTO U B pPaHee W3BECTHbIX
C/IOXKHBIX YCUIWTENSX C LOMOJIHWTE/IbHBIMU PAa3fe/IMTEeNbHbIMU KackafaMh U FPOMO3AKMMH
4acTOTHbIMKU  (PUNBTPAMM, HO MNPW 3HAYMTE/IbHO MEHBLUEM KOJIMHECTBE  YCHIIUTE/bHbIX
KackajoB, MpPWU MEHbLUEM 4uCNe UABTPOB W WX MNPefenbHO  YNPOLEHHOW CxeMme.
HomuHanbHas BbIXofHas MOLLHOCTb KaXKAOro KaHana ycunutens 7,5 BT npu HENMHEWHbIX
WCKa)KEHUAX B HM3Ko4dacToTHoM kaHane 0,8%, B BbicokodactotHom 0,85%. [Monoca
BOCMPOU3BOAMMDIX 3BYKOBbIX HactoT oT 15 ry go 30 k' npu HepaBHOMEPHOCTH HaCTOTHOM
xapaktepuctuku 0,5 gb. Yactotra pasgena kaHanos 1000 ru co CHWXKEHWEM MOLLHOCTH
Ka)KOoOro M3 HUX Ha 3ToM 4actote Ha 3 ab. [uanasoH perysMpoBKW ycCUNieHUs
HU3ko4acToTHoro kaHana +20...-30 ob Ha 4actore 30...40 'y, a BbIcOKO4ACTOTHOro KaHana
+19...-26 ob Ha 4acrtote 15 kl'u. YyscteutenoHoctb ycunutens 0,15 B. YposeHb oHa - 65 gb.

Ha exome ycunutens (puc.46) yctaHoBneHbl Tp napbl FHE3f C nepexoHatenem ans
Haubosee 4HacTO WCMONb3yeMbIX MWCTOHMHMKOB curHana. [pu paborte ycunutens ot
TPAHCNALMOHHOM CeTM HeoBXOoauMMO [006aBUTb HETBEPTYIO NaHesb BXOAHbIX rHe3d C
LenuTeNemM HanpsdPKeHUs CUrHaNa, Kak 3TO MOKa3aHo MyHKTUPOM Ha CXeMe.

Mepebit kackag ycunewus cobpaH Ha nesom Tpuoge namnbl JI. B atom kackage
COCPefoTOHEHDbI HaCTOTHbIE PEryMpoBKM 06oMX KaHanoB. BeibpaHHas cxema peryimMpoBok
Nno CpaBHEHWIO C APYrMMWU obBecnequBaeT MeHbllee M3MEHEHWE YPOBHS CUrHaia B KpamHWX
NOJIOXEHUAX PerynaTopoB Ha cpepHei Hactote (1000 ru) v Gonee KpyTble nogbem W cnap,
4aCTOTHOW XapaKTePUCTUKW Ha Kpasix BOCMPOW3BOAMMOrO Auana3oHa 4acToT.

PesoHaHcHasa uenb, cocTosiwas u3 apoccens L1 u koHpeHcatopa C6, HacTpoeHa Ha
vactoty 30 'y M Ha 3ToM 4HacToTe UMeeT MWHWMasbHOE COMPOTUBEHWE, a KoHaeHcaTtop C5
uMeeT HebOMbLLIOE COMPOTHUBAEHHE HAa BbICOKMX HacToTax. [loatomy B BepxHem (no cxeme)
NOJIOXXEHUW OBWXXKOB noTeHUuMomeTpoB R7 v R8 3T anemeHTbl LIYHTUPYIOT CONPOTUBNEHUE
aHOAHOM Harpy3kM W oCrabnaloT ycueHWe COOTBETCTBYIOLWMX 4HacToT. [ononHutenbHoe
ocnabneHue ycwieHus  MOJyHaeTcs M3-3a yBenuueHuss obpatHoM cBsasu. B HWKHeM
NOJMIOXKEHWU [ABWXKKOB noTeHuuometpoe R7 u R8 wyHTUpyeTcs katopHas Harpyska,
HanpsikeHWe obpaTHoM cBA3u Ha peaucTope R6 ocnabnserca u, cnegosatensHo, ycuneH1e Ha
HU3LUMX W BbICLLUMX HacTOTax yBE/NU4UBAETCS.

PaspeneHnve nonocbl ycunvBaembix 4HacTOT Ha HU3KOHACTOTHYIO U BbICOKOHACTOTHYHO
ocylecTeaseTcs ¢ nomolpio dunbtpoe kKaHanos R15, C11 u C17, R30, Bkalo4eHHbIX B
aHOAHYIO Lenb NpaBor NosoBWHbI famnbl JI1 pazgenuTtenbHoro kackaga.

B uenb katofa 3Toro Kackaja nofaeTca HanpsbkeHue obpaTHOM CBA3W OAHOBPEMEHHO
c oboux BbIXOAOB ycunutens. [nybuHa obpaTHOM cBA3M B 0Beux uensx peryvpyetcs
nepemeHHbiMM peanctopamn R29 u R44. Leno4ka R 6,5 kOm u C 180 n®d, nokasaHHas
NYHKTUPOM, CTABUTCA B Cly4ae CaMOBO3BY>KAEHWS YCUNUTENS.

Ha Bxope HW3KO4acTOTHOro KaHana BkoYeH npoctor RC-punbTp HU3KMX HacToT R15,
C11. Janee cnepytoT npefoKOHe4HbIM ycunuTenb u hasonHeeptop, cobpaHHbie Ha namne J12.
B uenb ceTku dpazonHBepTOpa BK/IOHEH nepeMeHHblid pe3uctop R22. OH ucnonbayercs ans

62



YCTaHOBKKW NOCTOAHHOIO ypOBHA CUrHana TOJIbKO NPHU Hala*XUBaHUU YCUNUTENA.

BbixogHOM Kackaj HM3KOHacTOTHOrO KaHana cobpaH Ha namnax JI3 w J14 no

yNbTpaNMHEHHON cxeme.
BbixogHoM TpaHchopmaTtop BbiNONHEH NO CXeMe, NpUBeAeHHOW Ha pUc.47.
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On paccuutaH Ha mouwHocts 10 Br, MHaykTMBHOCTL nepeu4HOM oBbMOTKM 18,5 TH.
HuwxkHas rpanuyHas Hactota - 40 Iy, BropuyHas obMoTKa, Kak M OTBOfbI OT Hee, CAenaHbl B
COOTBETCTBUU C WMMEBLUMMWUCA [POMKOrOBOPHUTENAMU W WX KOMMNOHOBKOM B aKyCTMHECKMX
arperarax.

OT/M4Me BbICOKOHACTOTHOMO KaHasna OT HWU3KOHacTOTHOMO COCTOMT TOJIbKO B pPa3HbiX
cbunbTpax, BK/OHEHHbIX Ha BXoge ycunutens. B octanbHom oba kaHana oguHakoBbl. Ha
3a[aHHYIO MOJIOCY MPOMNYCKAHWS PACCHMTaHbl JIULb NEPBbIM M NOCNELHWIM 3/1EMEHTbI KaHana:
Ha Bxofe hMAbTP M Ha Bbixode TpaHcdopmatop. MHAYKTUBHOCTb €ro nepBUHHON OBMOTKM
pasHa 0,6 MH. HwxHaAs rpaHuyHas dactota - 800 My, MowHocts - 10 Br.

Jlamnbl  BbIXOAHBIX M NPEABAPUTESNIbHbIX KACKaAOB YCW/MTENS MMUTAIOTCA OT ABYX
oTaenbHbiX BbinpsmuTenel (puc.48). MunbTp aHOAHOrO HanpsAXKEHWs BbIXOAHOro Kackana
OAHO3BEHHbIN, a NPEeABAPHUTE/IbHbIX KACKa[oB - [OBYX3BEHHbIM C APOCCENIAMU, WUMEIOLLUMU
uHayktueHoctb no 40 Mh kaxapii. Ona cHwkeHus rabaputoB apoccenei dmnbtpos O3 - A5
HEOBXOAMMO NPUMEHUTb CEPAEHHUKM U3 BbICOKOKAHECTBEHHON CTa/IM MM elue NyHlle Takue,
kak gns apoccens L1. B nocneaHem cnyyae ux obmoTku 6yayt copepxkatb no 5500 suTkoB
nposoga M3J1 0,1. Opoccenn [Opl v [Op2 HamoTaHbl Ha Kapkacax koHtypos CB u [B
[nanasoHoB paguonpuemiuka “Bantuka”. Ux obmoTku cogepskar no 400 BuTkoB npoBopga
N3N 0,55. Mosbiwatowas o6MOTKA CHNOBOro TpaHcopMaTopa ogHa C ABYMS CUMMETPHHHO
pacnoioXKEHHbIMK OTBOAAMMU AJ151 HANPSHKEHUS, NOLABAEMOrO Ha NpeaBapUTE/ibHbIE KacKagpbl.
HamoTouHble AaHHble cMIOBOro TpaHcdopMaTtopa npyBeaeHbl B Tabnuue.
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O6o3HaqeHHe Yucno Mapka u puametp Tun

no cxeme BUTKOB  MPOBOAA, MM cepaeqHuKa
Tpl

1-2 365 nan 0,69 YL 30x55
2-3 270 nan 0,55

4-5 20 nan 0,74

6-7 20 nan 1,25

8-9 40 nan 0,41

9-10 730 nan 0,41

10-11 40 nan 0,41

HanpspkeHne nop Harpyskol Ha Bbixoge (huibTpa OKOHeuHbix kKackagoe 300 B, a
npeagaputenbHbix 270 B. AHogtbie Toku - cooTteetctBeHHo 160...180 MA u 3 - 4 MA.

Lpoccenb L1 umeer unayktueHocTb 7 TH. Ero obMoTka HamoTaHa Ha reTMHaKCOBOM
kapkace nposogom MM3J1 0,12 u conepxut 2280 sutkoe. Cepaeqnuk Tvna OLLI-7 (2000HM),
COCTOSILLMM U3 ABYX paBHbIX HacTel. Ecnn HeT Takoro ceppevHuka, TO ero crnepyeT caenartb
U3 nepmansios, Tak Kak Heobxoaumbl Manble rabaputbl M xopoluas fobpotHocTb. Pasmepsbl
cTanbHoro 3kpaHa (BHyTpeHHue) apoccens 27x31x31 MM, To/wmMHa CTeHOK 2 MM. JKkpaH
MMeeT CbeMHYIO KpbIwKy. MoMecTUTb Apoccenb LenecoobpasHo Ha BEPXHEN NaHes M LuaccH -
ato obnerdut MoHTax. HeobxomuMmo umeTb B BUAY, H4TO HWCAO BWUTKOB ApOCCens creayer
onpefensitb NPaKTUHECKH, B 3aBUCUMOCTH OT TUNa CepheYH1Ka. B HeKoTopbIx cnyHasx MOXXHO
oboiTch Ge3 3kpaHa - 3TO OMNpenenseTcsi NPaKTUHECKU MO OTCYTCTBMIO (POHA M HABOJOK.
Peauctopbl R7 u R8 Heobxoaumo nogbupatb Tak, HTOBbl UX HaqasbHble CONPOTUB/IEHUS He
npesbiwanu 1-2 kOm.

BbixogHOM TpaHcopMaTtop HW3KOHacTOTHOrO KaHana cobpaH Ha cepaeqHuKe W3
nnactuH LU-28 tonwmHon 0,5 mm ¢ okHamu 15x46 mm. TonwmHa Habopa 23 mm. BbixogHok
TpaHcd)opMaTop  BbICOKOHACTOTHOTO — KaHasa cobpaH Ha cepaeqHuke M3 nnactud YLLI-16
TonwmHom 0,4 MM ¢ okHamu 10x28 mm. TonwmHa Habopa 16 Mm. Cxembl coefiMHeHUst 0BMOTOK
TpaHcdopMaTopoB npuBefAeHbl Ha puc.4]. Yucno BUTKOB M MecTa OTBOAOB BTOPUHHbIX
OBMOTOK He NPUBOJATCSA: 3TO 3aBUCWMT OT TWNAa MPUMEHEHHOro aKyCTMHECKOro arperara.
Moatomy npu onpeneseH1n HYUcia BUTKOB BTOPU4HbIX OOMOTOK U MECT OTBOLOB HEOHXOAMMO
nonb3oBatbCca crepytollerd opMynon KoaddpuuMeHTa TpaHcopMauuu LNs  KaXAoro
rpomkoroBoputens: n = 1,2 rrp Prp: 68000; roe rrp - akTMBHOe CONMpPOTHUB/IEHWE 3BYKOBOM
KaTywKku rpomkorosoputens, Om; 1,2 - npubanKeHHblH KO3MMUUMEHT, YHWUTbIBAIOLLMM
MHAYKTHUBHOE
COMNPOTUB/IEHWE 3BYKOBOM
K a T y w K #u
rpomkorosoputens; 68000
- KO3dhprLMEHT.

YcTaHaBnvBatb
HeobXxXoauMble
Hanps>KeHWUs1 Ha BbIXOAAX
KaHanoB ciepyeT  npu
nomowu pesuctopos R22
7 R37 ] ec/u

+ +
Cy =20 2289  notpebyetcs, T0 B
01450TMX4MT40145J&

HEKOTOpbIX npeanenax w
nocpeacTtsoOM pe3ncTtopos

55 Puc.48 R29 u R44.

I
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+25 nb Ha sactote 10000 Iu.

vyactote 30 ry v ot -25 nob...

OkoHeuHble ycunuTenu ctepeokaHanos AByxkackagHble. Ha ogHom Tpuoge namnbl 6H2M
cobpaH ycunutenb HanpspkeHus. Ycunautenb mouiHoctu (newton 6MM14I1) gna ymeHblueHus

i 6otaer B pexume knacca A. C BTOpUHHbIX OBMOTOK
TpaHcdopmatopos Tpl v Tp3 Hepes nepemeHHbie peauctopbl conpotusneHvem 47 kKOm B

HEJIMHEWHbIX UCKaXKeHWH pal
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KatogHble uenu namnbl 6H2M nopaetcs HanpskeHWe OTpUUATENBHOM OBPATHON CBA3M.
BenuuuHa atol cBasu nogbupaetcs Npu perynvpoBke Tak, HTODObl NOMYHUTb HOMMUHANbHYIO
BbIXOAHYIO MOLLHOCTb KakKAoro KaHana 2 BT npu KoadhduuueHTe HeSIMHEMHBIX WUCKaXKeHWH
meree 1% u BxogHom Hanpsskenun 500 mB (Ha wactote 1000 Iu).

JleBbit Tpuop namnbl 6H8C cayXuT Ons ycuneHus HanpspKeHus, npaeblid SBASETCA
chasouHseptopom. Ha namne JI9 6H7C cobpaHbl ycunutenu, cosgatolipe HanpsdkeHue,
Heobxoaumoe (okono 30 B) ans paboTbl ABYXTAKTHOrO KacKafa YCHAMTENs MOLLHOCTH Ha
Tpropax 6CA4C. [pyxtakTHbid Kackap pabortaer B pexkume AB1, npu 3TOM HesuHeliHble
UCKaXKEHUS1 M aHOLHbIM TOK MOKOSI HE3HAYWTEJIbHbI.

UyscTBMTeNbHOCTb yeunuTens 18 npu BbixogHoM MowHocTh 6 BTt u obpatHoi cesiam (c
BTOPHHHON 0BMOTKM TpaHcdopmaTopa Tpb B katofHyto Lenb nesoro Tpruoaa 6H8C) rnybuHoM
20 nb. HenuHeliHble uckaxxeHus npu atom MeHee 0,1%.

B cny4ae otcytcteus namn 6CAC B gByXTaKTHOM KacKkafe MOXKHO NMPUMEHUTb [BE JiaMibl
6H6IM (no aBa napannenbHo coeaMHeHHbIX TpUoaa B KakaoMm nnede). MMpu MCNONb30BaHMM
namn 6H6M B ycunutene npou3BOAATCA CheAylolMe  HE3HAYWUTESIbHbIE MW3MEHEHHSs:
HanpsbkeHuwe nuTaHus ymenbliaetcs ¢ 290 go 250 B; HanpsikeHWe CMEeLLeHUst CHUXKAEeTCs C
-67 no -15 B; Ha Bxome ycunutens ny4iue nocTaBWTb AeNUTENIb HaNpsbKkeHus; ¢ namnon 6H6I
smecto 6H8C n 6H7C xopowo pabotaet namna 6H1M.

MeHee CNOXKHbIM MO KOHCTPYKUWMM, HO 6osiee MOLHBIA BbICOKOKA4eCTBEHHbIH
nByxkaHanbHbiit YM3Y vz kiurn MPB-407,/1961 cobpan Ha 11 namnax. BbixogHas MoLwHOCTb
yeunutens 30 BT npu koadpdprumeHTe HeMHEeRHbIX UcKaxkeHun Ha HactoTte 400 Iy menee 0,5
%. Monoca sBocnpoussoanmbix Hactot coctasnset 30...15000 lu.

PaspeneHue kaHanoB npoucxoaut Ha dactote 800 Mu. [ns atoro cnyxkar douabTpbl Ha
Kaxgoro M3 kaHanoe (puc.50), a B octasbHOM oba KaHana YCHEHWS COBEPLIEHHO
upeHTu4Hbl, 06a yeunutens oxeaderbl OOC, KOTOpYlO MOXKHO peryivpoBarb B npegenax 12
4B, nobusasch KadecTBeHHOro 3ByHaHWs. OCOBEHHOCTBIO CXEMbI SBNSAETCSA NOLA4A CMELLEHHS
Ha YNpae/sioLMe CETKU BbIXOAHOIO KacKafa OT OTAENbHOrO CTabuIbHOIO MCTOHHHMKA, HTO, MO
3aMbiC/ly aBTOpa KOHCTPYKLMH, NO3BOASET HauayHwMM obpasoMm obecne4quTb CUMMETPHIO
[BYXTaKTHOro Kackaga.

Ewe 6onee npocTtoil M MeHee MOLLHOM, HO BeCbMa CXOXel co cxemol PomaHioka
ABNSeTCA ABYXKaHaNbHbIi ycunuTenb HU3Koi 4actotbl B. flynsemca (MPB-1974). Ha puc.51
npuMBefeHa CXemMa MpOCTOro [ABYXKaHa/lbHOTO YCUAUTEns, cobpaHHOro Ha naTv
Nasib4MKOBbIX saMnax. YcuauTeNlb BOCMNPOW3BOAMT nonocy 4Hactotr ot 50 Iy gmo 15 «Ilu.
KoacppuumeHT HenuHelHbix MckakeHui Ha 4actote 1000 ru coctasnsetr 1,0%, a Ha
rpaHMuax 4acToTHOro avanasoHa He 6onee 3%. BbixogHas MOLIHOCTb KaHana ycuneHus
BbICLUMX 3BYKOBbIX 4acTtoT 2 BT, a KaHana ycuneHus HWU3LWMX 3BYKOBbIX 4HactoT - 4 Br.
YyscTteuTenbHocTb yeunutens 130 mB, yposeHb dpoHa Ha BbIXxofe HM3KOHACTOTHOrO KaHasna
- 50 gb, a Ko3(ppULMEHT B3aUMHOMOAYISLUOHHBIX MCKAXKEHUH BbICOKOHACTOTHOrO KaHana
He 6onee 1,5%.

Husko4acToTHbI curHan ¢ obuiero perynatopa rpoMkocTd R1 noctynaet Ha ceTky
neesoro (no cxeme) Tproaa namnbl J11 Tvna 6H2IM, paboTatowero Bo BCeM cneKTpe 3BYKOBbIX
yactoT. PasfeneHue Ha BbICOKOHACTOTHbIM M HU3KOYACTOTHbIM KaHasibl MPOUCXOAMT Mocie
3Toro Kackapga. CurHasbl BbICLUMX 3BYKOBbIX 4actoT 4epe3 dunbtp C7, C3, R11, C9, R10
nocTtynailoT Ha npasbiii (no cxeme) Tpuog namnbl J11, ycunuealoTcs M panee nonsoasTca K
ynpasasiowei cetke namnbl J12 okoHedHoro Kackaga. DyHkuuu perynstopa TembOpa
BbICLUMX, 3BYKOBbIX 4HacTOT BbinosHsAeT noteHuwometp R11.  [uanasoH peryiMpoBku Ha
yactote 15 kly +15 gb. Bbicoko4acToTHbIM KaHan oxBadeH oOTpuuaTenbHoW obpaTHoM
CBA3blO, HanpsXeHUe KOTOPOM CHWUMaeTCA C BTOPUHHOM OOMOTKM TpaHccopmaTtopa Tpl u
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nojaetcs B KaToAHYyto uenb samnbl JI1 nepBoro Kackaga BbICOKOHACTOTHOrO YCWUWTENS.

BbixogHOM Kackag 3TOro yCW/MTENs BbINOJHEH HA OQHOTAKTHOM cxeme Ha namne J12
tana 6MM14MN. Kackap oxsaqeH oTpuuaTeNbHOM OOpaTHOM CBA3bIO, CO3AaloLIEMCs 3a cHeT
OTCYTCTBUSI BNOKMPOBOHHOIO KOHAEHCATOPA Ha CONPOTHUBIEHWH aBTOMATUHECKOro CMELLEHHS
R15. [JononHuWTesbHOe NOAaBNEHWE HU3LIMX HacTOT B BbICOKOHACTOTHOM KaHasle cos3paercs
Lenblo OTpULATeNbHOM 0BpPaTHOM CBA3M, HaNpPsKEHWe KOTOPOW CHUMAETCSi C CONPOTHB/IEHHS
R29, BKk/Il0OHEHHOrO BO BTOPHUHYIO OBOMOTKY HM3KOHACTOTHOrO TpaHcopmatopa, U nojaercs
B KaTOAHYIO LeMnb flammbl NepBOro Kackaja BbICOKOHACTOTHOro KaHana. Huako4acToTHbii
KaHan ycunutens tpexkackafHbld. OH BbinosnHeH Ha namnax J13 tuna 6H2M w J14, N15, Tuna
6rM4ri.

Hanps»keHne curHana noctynaer Ha nepBbld KacKaf KaHala HU3LIMX 3BYKOBbIX HacToT
Yyepe3 3arpagutenbHbiii unbtp R4, C3, R5, C4. Perynupoeka TemMbpa HMU3WMX 3BYKOBbIX
4acTOT OCYLUECTBSETCA noTeHuMoMeTpoM R7, BK/loHeHHbIM B Lenb 4acTOTHO-3aBUCHMOTO
nenutens Hanpsbkenus R6, R7, C5, R8, R9, C6. OuanasoH perynvpoeku Ha Hactorte 50 Iy +8
ob. Mepebii U BTOPOM Kackafbl YCUUTENS HU3KOHACTOTHOMO KaHasia BbINOJIHEHbI HA namne
N3. Mepeblt Kackap OXBa4eH OTpPULATENbHOM OOpaTHOM CBA3bIO, HanpsKEHUe KOTOPOM
CHMMaeTCsi C aHofda M NOJAEeTCA Ha CeTKy sieBoro Tpuoga namnbl 6H2MM vepes koHaeHcaTop
C14.

Btopo# kackap ycunuTens BbiNoJSHEH MO (Pa30MHBEPCHOM CXeMe C pa3peseHHoW
Harpy3KoW; COMPOTUB/IEHWUSI Harpy3ku BKJlO4HeHbl B aHogHyto R18 u katogHyio R22 uenu
npasoro Tpuoaa namnbl J13. BbixogHoW Kackag HW3KO4HACTOTHOrO KaHasa BbINOJIHEH MO
[OBYXTaKTHOM cxeme Ha namnax 6011411, koTopble Harpy»XeHbl Ha BbIXOAHOW TpaHccopMmaTop
Tp2. Bo BTOpHuHyl0 0BMOTKY 3TOro TpaHccopmaTopa BKIOHEHbI ABa FPOMKOrOBOPUTENS
mvna 5414,

Bce kackafbl HU3KOHACTOTHOIO KaHana YCU/MTENsS OXBadeHbl OTpULATEIbHOM obpaTHOM
CBA3bIO, HaNPsYKEHWe KOTOPOH cHUMaeTcs ¢ conpoTueieHus R30 Bo BTopuuHON oBMOTKe
BbIXOAHOrO TpaHcdopMmatopa W Yepe3 conpoTusieHve R21 nopaetcs B KatogHylo wuenb
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nesoro Tpuoga namnbl 6H2MM.

Ycunutenb nutaeTca ot oTaenbHoro 6naoka nutanus (puc.52). Boinpamutens cobpaH no
cXemMe HernoJsIHOro yasoeHus Ha auomax Tuna [17)K. 3ta cxema nossonser nony{utb nsa
Pas3/IMHHbIX HANPS>KEHUs ANA NUTaHUS aHOAHbIX Lenel famn ycunutens. HamotoqHble aaHHble
BbIXOAHBIX W CHJIOBbIX TPaHCHOPMATOPOB NpuBeaeHbl B Tabsuue.

#yy oo ==10;, 4700

e
1l 1a ]'33;00,; +2008

Lyy
EEE:- 150,0 Puc.52
K cemebod l g a
KUOOKE
O603Ha4eHHe Yucno Mapka u guametp CepaesHuk
no cxeme BUTKOB npoBofa, MM
Tpl
K1 - H1 1000 naB 0,18 LLI16x30
H2 - C2 30 n3B 0,59
C2 - K2 20 naB 0,59
Tp2
2-3 1140 Mn3aB 0,59 LLI22x30
3-4 860 MnaB 0,59
4-5 860 naB 0,59
5-6 1140 Mn3aB 0,59
1-7 140 MaB 0,64
Tp3
1-2 220 Mn3aB 0,59 LL132x50
2-3 32 naB 0,59
4-5 220 naB 0,59
5-6 32 naB 0,59
13-14 14 Mn3aB 1,02
16 - 15 14 Nn3B0,44
1-8 215 naB 0,59
8-7 85 naB 0,59
Op1 2000 NnaB 0,21 YLLI16x30

CBolo cxeMy TpexnosiocHoro BbicokokadectseHHoro YM3Y I. Myapeuos (MPB-1974)
npeABapui  NPOCTPaHHbIMKU  PaCCYXKAEHWUAMHU O HeODXOAWMOCTH pasfenieHWs HactoT Ha
KaHasbl. B ofHWX ycunuTenax 3To pasgeneHWe OCYLUECTBAAETCS Ha BbIXOAE: YCHAWUTENb
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ycunuBaet BCKHO MNOJIOCY HacToT, a Ha [ABe€ NOJIOCbl CUrHan pasgendertca  TOJIbKO
FPOMKOroBOPUTENAMMU. B APYrnux yCUnutenax paspeneHue npoucxoguTt Ha BXxone Uaun nepen
OKOHE€4YHbIM KaCKagoMm.

Kor,u,a ycuneHuve pasnesieHo Ha HeCKOJIbKO NMoJioC, HU3LWWKe HaCToTbl YCUIUBAKOTCA OQHUM
KaHa/IOM YCHU/IEHHUA, BbICLUHWE - OPYrUM. B atom cny4ae fayke npu HEJIMHENHbBIX UCKaXKeHUAX
Ha BbIXO4e KaXKAoro KaHasna Haubonee BpeaHbIX KOM6MHaLI,I/IOHHbIX HaCTOT HE€ BO3HHUKHET.

an pa3gesieHHn HacToT Ha BbIXoAe YCUTUTENA YMEHbLIAoTCA TOJIbKO KOM6HHaLI,I40HHbIe
H4aCTOTbl, BO3HUKaKOLWKME B TIPOMKOroBOpHUTENAX, a HUCKa>KeHUA, co3[aHHble YCUUTENeM,
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nosiHocTblo ocTatoTcs. oaToMy pasgesneHue HacTOTHOrO AManas3oHa Ha BXOAE YCHMTENS
naet 6osiee BbICOKOE Ka4qeCTBO 3ByHaHMWsl, TaK KaK YMEHbLUAKTC KOMOUHALMOHHbIE HacToTbl,
BO3HMKLLKE HE TOJIbKO B FPOMKOroBopuTese, Ho U B ycunutene. OfHako He cnedyet aymartb,
4YTO MPUMEHEeHWEe pa3fesieHHbIX TPOMKOrOBOPUTENIEM MPU  OLHOMOJIOCHOM  YCHJIEHWH
ManoadppekTueHo. Mpexkae BCero, 3Ha4MTEIbHO PACLUMPSETCSA AWana3oH BOCMPOW3BOAWMMBIX
YacToT. Ecnm nocTpouTb ycunutenb Ha LUMPOKWMM Auana3oH 4acToT, Hanpumep, 40...10000 Iy
HETPYAHO, TO BOCMPOM3BECTHM TaKyld MOJIOCY HacToT OfHWM TPOMKOrOBOPUTE/IEM
HEBO3MOXHO.

MpuMeHeHWe HECKONBbKUX FPOMKOrOBOPHUTE/IEH YMEHbLUAET WCKaXKEHWs, Bbl3BaHHble
adppektom [onnepa. Mpu BOCnpousBeaeHUHM OLHWUM TPOMKOrOBOPHTENIEM OLHOBPEMEHHO
HU3WMKX M BbICLUMX HacTOT curHana auddy3op MeaneHHo Konebnetcs ¢ 6onbLIOK
aMMAMTYAOM Ha HU3LLMX HacToTax WM B TO >Ke Bpems cosepLuaeT BbicTpble konebaHus ¢ Mano
aMNIMTYOHOM Ha BbICLWIMX YacToTax. Bbicoko4dacToTHOe 3By4aHMe MO HacToTe OKa3biBAETCS
NPOMOAY/IMPOBaHHBIM HWU3KOHacTOTHbIM. [lofoBHas HacToTHas MOAyNAUMS BOCMPUHWUMAETCA
Ha CyX NOAOBHO HESIMHENHBIM UCKaXKeHUsM.,

MHOrononocHble CUCTEMbI BOCNPOU3BEAEHHA 3BYKa 3(PhEKTUBHO yMeHbLIaloT Haubonee
BPEeAHble BWAbl MCKAKEHUM - KOMOMHALMOHHbIE HacTOTbl M HacTOTHYIO MOAYMSALMIO OT
adpdpekta Jonnepa B rpoMKOroBopHTENSX,

Mpu TPEXnonocHOM ycuneHwu oTnagaer HeobxoAMMOCTb B 0COBOM perynstope TOHa;
PeryNMpoBKa 4acTOTHOW XapaKTEPUCTUKU B LUMPOKMX NpeAenax OCyLLeCTBAAETCS OOblHHbIM
PEryNsTOPOM YCHUIEHWS HA BXOAE HU3KOHACTOTHOrO M BbICOKOHACTOTHOIO KaHasoB.
OtcyTcTBHE OTAE/NIbHOrO perynstopa TOHA 3aMeTHO ynpolwaet cxemy. o cpaBHeHuio ¢
OBYXMNOJIOCHbIM YCUAMTENIEM, Y KOTOPOro oba KaHaia MMEIT OAMHAKOBYIO MOLLHOCTb W
OAMHAKOBO BbICOKOE Ka4eCTBO BOCMPOM3BEAEHWA, B TPexnonocHoM nobasneHbl BCero Asa
Kackaja KaHana BbICWUMX 4YacToT. Bbicokoe kadecTtBo BocnpousBefeHus, yanobcTBo
PEeryJIMpoBKA MpPU HE3HAYUTENIbHOM YC/IOXKHEHWW - TaKOBbl MPEUMYLLECTBA TPEXNOJOCHOrO
ycunurens.

MpuHUMNManbHas cxema TPEexXMnosoCHOro ycunuTens npusegeHa Ha puc.53. MMepsbik
Kackag, YCUNEHHWA, BbINOJHEHHbIN Ha NneBoi (no cxeme) nonosuHe namnbl J11, o6Lwkit ans Bcex
TPex KaHasioB; OH YCW/IMBAeT BClO nosiocy 4actoTr. [locne Hero npoucxopuT pasgesieHue
[ManasoHa YCWU/IMBAeMbIX HacTOT Ha TP mosiocbl. Yactota pasgeneHus KaHanoB HU3WWX W
cpepHux vactot 300 Iy, cpepHnx u Bbicmx - 2500 lu. Mpu TakKMx HacToTax pas3 AeneHus Ha
KaXK[bli KaHan NMPUXOAMTCA OAMHakoBas nonoca YactoT (B norapudmudeckom Macwitabe
4aCTOTHOM LWKanbl).

B kaHane Bbiclumx 3ByKoBbix 4actoT (namnbl JI2 w JI3) gna ocnabneHus HU3LWMX U
cpeaHux 4actoT nepexogHble kKongeHcatopbl C1 u C3, a Takke KoHgeHcatop B uenu
cMeLeHust nepeoro Kackaga C2 UMeloT eMKOCTb 3HAYUTENIbHO MeHbLUe OBbIYHOM BEJIMHUHDI.
OKOHe4HbIM M NpPefOKOHE4HbIM KacKafbl OXBaqeHbl OTPULATENbHOM OBpaTHOM CBA3bIO,
Hanps>XeHWe KOTOPOM NOJAaeTcs B LENb Karoda BTOPOro Kackaga.

KaHan cpefHWx 4acToT MMeeT fABa KacKafa YCWJIEHWSI HanpPs>)KEHWsI, BbIMOJIHEHHbIX Ha
npasol nosnosuHe namnbl J11 1 namne J14 u ABYXTaKTHbIM OKOHe4YHbIM Kackafj Ha namnax J15
u J16. Llenb H4acToTHOro pasfeneHus umeeT 3fecb Haubosiee CAOXKHYIO 3afadqy: HeoBXoauMo
0CNabuTb HWU3LWIKE U BbICLLME HaCTOTbl NPU XOPOLLEM YyCHNeHUH cpefHux HacToT. Ocnabnenve
HU3LLIMX HaCTOT AOCTUraeTCsl 3a CHET YMeHbLUEHUs eMKOCTU nepexofHbix KoHaeHcatopos Cl1
n C14 u KoHpeHcaTopa uenu cmeleHus C13, T. e. TakMMMU >Ke CpeAcTBamMW, Kak B KaHane
BbICLUMX 4aCTOT, HO E€MKOCTM KOHAeHcaTopoe 3aecb Gonbiwe. OcnabneHue BbiCLIMX HacToOT
[OCTUIHYTO 3a CHeT LyHTUpYylolero aercteus koHgeHcatopos C12 u C15. ®DasouHBepcHbIn
Kackag, BbIMOJIHEH MO CXeMe C 3a3eMJIEHHOM CETKOW Ha npaeow nosioeuHe namnbl J14. Takas
cxema obnafaer Xopolued CUMMETPUHYHOCTbIO M yaobHa ans BBefeHWsi obpaTHOW CBA3M.
HanpskeHve obpaTHOM CBA3M NOAaeTcs Ha ceTKy npasoro Tpuoga namnbi J14. Moxert
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noKasarbCsi, 4TO NP TakoW cxeme obpaTHas CBA3b OyneT AEeMCTBOBaTb TOJIbKO Ha Mpasbii
Tpuog namnbl J14. OpgHako 310 He Tak. [paBbii WM neBbld Tpuopbl namnbl J14 BKAOHEHDI
COBEpPLUEHHO CUMMeTpHU4HO. Ha ceTky neBoro Tpuopa mnopaeTcs MPsIMOW CHrHas; M3-3a
CONMPOTHB/IEHUS CBSA3W MEXAY KacKafaMu OH LEeHCTBYET U Ha CeTKy npasoro Tpuoga. [nybuHa
06paTHOM CBA3M 3aBMCHT OT COOTHOLLEHUSI BE/IMHWMH CONpPOTHBAeHHH R22 n R24.KoHaeHcatop
C20 npepoTBpallaeT BO3HMKHOBEHWE BbICOKOHACTOTHOW reHepauuu. [lns nogbema HU3LWKMX W
BbICLLMX HaCTOT YCUJIeHHE CPeHEHACTOTHOrO KaHana B HECKOJIbKO pa3 3aHWXKEHO fesuTenem
Hanpskenua R14, R15. Yem 6onblie ocnabneHue 3TOro AENUTENs, TeM Bbille MOXeET ObiTb
OTHOCHTE/IbHbIM MOAbBEM HACTOTHOM XapPaKTEPUCTUKU B OBNACTH BbICLUMX M HU3LLKMX HacToT.

O603Ha4eH1e Konuyecteo Mapka 1 guametp CeppeyHuk
no cxeme BWUTKOB npoeoAa

Tpl

| 1500 nan 0.14 L1-12x12

Il 4 nano,74

TP2

| 1000x2 nan 0.14 L1-16x24

Il 40+5 Mnan 0,74

TP3

| 1500x2 nan 0.14 L1-20x30

| 45+45 nano,74

Tp4

| 286 Mnan 0,68 L1-25x64
Il 44 Mnan 0,68

i 285 nan 0,68

v 44 Man 0.68

\' 600 nan 0,41

VI 18 nan 2,1

Op1 1200 nan 0,34 LL-16x 24

KaHan HU3WHMX 4acToT BbINOJHEH MO AHAIOTMHHOM CXEME, 3a MWCKJ/IIOYEHUEM Leny
HaCTOTHOro paspeneHua. ,u,l'lﬂ ocnabnieHus BbICLUMX W CpefHUX 4HacCcToT B NepBOM Kackape
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kaHana (namna Ji7a) BBegeHa oTpuuaTenbHas obpaTHas CBA3b, HanpsKEHWe KOTOPOW
nopjaertcs ¢ aHoja Ha ceTky namnbl JI7a Hepes koHgeHcatopbl C23, C24, C22. Kpome Toro,
BXOJ, BTOpPOro Kackaga (namna J18a) sawyHTuposaH koHaeHcatopom C28.

Boinpamutens (puc.54) umeer uabTp AN OKOHEHHbIX KAacKafOB HW3LUMX M CPEAHWX
4acTOT W BCEX OCTa/IbHbIX KACKafOB YCU/IEHUS.

Letanu ycunutena pacnonioxkeHbl Ha MOHTaKHbIX niatax (puc.55).

LaHHble TpaHcchopMaTopoB W apoccenei npuseaeHsl B Tabnuue.

3sykoBocnpoussogsas yctaHoska B. BnaceHko (MPB-1969) sbinonHeHa no
TPexKaHa/lbHOW CxeMe, H4TO MO3BOAseT ycuaueatb guanasoH dactotr or 20 My mo 20 «lu.
Kpome obluei peryiMpoBKU yCUEHWA C TOHKOMNeHcaumen raybuHol 50 ab, kaxapii kaHan
MMEET OTLE/IbHYIO PEry/MPOBKY YCW/IEHWS,, YTO AaeT BO3MOXHOCTb B LUMPOKUX Npeaenax
perynupoBatb TeMbp 3Byka. HoMWHanbHasi BbIXOAHAs MOLHOCTb HM3KOHACTOTHOTO KaHana -
6 BT npu KoadpuumeHTe HenuHeiHbix WckakeHwi 1%, cpepHedactotHoro - 4 Bt npu
HenuHenHbIX uckaxenusax 0,7 % u BbicokoHacToTHoro - 2 BT npu uckaxenusx 1 %. YposeHb
doHa - 65 gb. MuHUManbHas HyBCTBMTEIbHOCTb NPU HOMWHAJ/IbHOM BbIXO4HOM MOLHOCTH - 50
MB. MouHocTb, notpebnsemas ot cetH, - He 6onee 100 Br.

Mpu paboTe ycTaHOBKM BXOAHOM CWMrHan nocTynaeT Ha oAvH M3 ee Bxomos Bx1, Bx2
(pnc.56). Ko Bxoay Bx1 nogknioHaloTcs MCTOHHUKM curHana HanpskeHuem 6Gonee 3 B, ko
Bxony Bx2 - Hanpskenuem ot 50 mB po 3 B.

Mepebit kackag ycunutens cobpaH Ha nesoi nonoeuHe namnbl J1I. C ero Harpysku
yepe3 KoHpeHcatop C3 ycunuBaeMbli CUrHal NOJAeTCs Ha TOHKOMMNEHCUPOBAHHBIM PErySTOP
rpomkoctu R5, R7, R8, C4 u C5.

Ha nesoit nonosure namnbl J12 cobpaH BTOpO#H Kackag ycunutens. [nsa cornacosaHus
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U CBA3bIO.

¥ obpatHo

1 OoTpHLaTesIbHO

60KO
Yepes konaeHcatop C6 u perynstopbl Tembpa R12, R13, R14 curHan npoxogut Ha Bxogpl

HENIMHEWHDBIX UCKaXKEHUH Kackap, OXBa4eH rny

€ro BbiIxoga C BXOAHbIM COMNPOTUBJIEHUEM Harpy3o4HbIX (*)MﬂprOB M yMeHbLUeHUA

Ka>XXAblh M3 KOTOPbIX MNPONyCKae€T TOJIbKO onpeneneHHbie

4acToTbl. Takum o6pa30M, B€Cb [Auana3oH YCWU/IMBaAEMbIX 4HaCToT pa36MBaeTcn Ha TpH

pa3penuTenibHbIX  (OUIBTPOB,
nopnvanasoHa.
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C dmnbtpa C9, R17, C8, R16 HaunHaeTcs kaHan HU3KMX HacToT. Ero chazonHBepTOpHbIH
Kackag cobpaH Ha npaBol nonosuHe namnbl J12, a BbixogHoW-Ha AByx namnax J13, J14.
CHUMMETPHS BbIXOAHOrO Kackaja yCTaHaB/NWBAETCS NepemMeHHbIM peauctopom R31.

[ns ymeHblueHUs HESIMHEMHbIX WCKaXKEHUW W CHWXKEHWUS| BbIXOAHOMO COMPOTHUBIEHMS
KaHa/i HM3KMX 4HacTOT OXBadeH OTpULATENbHON OBpaTHOM CBA3bIO, HANPsHKEHWE KOTOPOWH
CHUMaeTCsi C BTOPU4HOM OBMOTKHM BbIXOAHOro TpaHccopmatopa Tp2 u depes pesuctop R33
NnoJaeTcs Ha BTOPOM Kackag ycunutens. KaHan HU3KUX HacTOT Harpy>KeH Ha AWHAMWUYECKWUH
rpomkorosoputens Tuna 6MA-1 PP3, noaxniodeHHbit k obmotke 6 - 7 BbIXOAHOro
TpaHccopmaTtopa Tp2.

KaHan cpepHux 4HacTtor HaqmHaetcsa ¢ domnbrpa C10, R18, C11, R19, dasouHseptop ero
cobpaH Ha npaBol nonosuHe namnbl JI11, a BbIXOAHOM Kackaf - Ha ABoWHoMm Tpuoge J15.
CuMMeTpHs BbIXOAHOTO Kackaja ycTaHaBnuBaeTcs pesuctopoM R39. Harpyskoi ero cnyxwr
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OWMHAMUHECKUK rpomkorosopuTesb tuna 5M4-1 PP3.

YnpaBnaiowme CeTKU BbIXOAHbIX flaMn OBOWX KaHanoB HWMelT (hUKCUPOBaHHOE
cmeuleHve. ObecneqrBaeT ero BbiNPAMUTENb, BbINOJHeHHbIM Ha avomax A1 - 12 no cxeme
YOBOEHHUS HamnpsKeHUs, MUTAIOWMHCA OT HakajbHOM obmotku 4 - 5 cunosoro
TpaHccopmatopa Tpl.

KaHan Bbicokux HacToT umeeT Ha Bxoge cpuabtp C18, R40, C19. BoixogHol Kackag ero
cobpaH Ha namne JI6 W Harpy>keH Ha [iBa [OMHaMU4eckux rpomkorosoputens 1I4-1 PP3.

[na ymeHblieHus ypoBHA ¢poHa HUTU Hakana namn JI1 v J12 nutatotcs NOCTOSHHBIM
TOKOM OT BbinpsMUTeNns Ha puode I3 c dounbTpom Ha TpaHauctopax T1, T2.

Cunoeoi TpaHcdopmatop Tpl MOXHO B3sATb NtoBOK, MowHocTbio He MmeHee 100 Br,
HamMoTaB JONOJIHUTENbHYI0 0BMOTKY 6 - 7 Ha 12 B gns nutaHus BbINpAMUTENs Hakana namr.
Tpanauctop T1 HeobxoaMMO YKpenuTb Ha M30JMPOBAHHOM OT Laccu paguatope (MegHOM
nnactuHe TonwpmHok 1...3 Mm u pasmepom 50x50 mm) ans ny-iero ero oxnaxaenus. Ouoap
BbINPAMUTENS aHOAHOIO MWUTaHWA LWYHTUPYIOT pe3auctopamu conpoTueieHvem 80...100 kOm.
MUnayktueHocTb apoccens [pl He menee 3...4 TH, pabouuit Tok 150-200 MA.

Brnok ycunutens umeer pasmepbl 290x210x130 mm. Ero nyqwe Bcero cMoHTMpoBaTbh Ha
pekomeHayemoi nedatHol nnate (puc.57). 1o AacT BO3MOXHOCTb M3BexaTb oOWMOOK B
MOHTa&XKe U YNPOCTUT HacTpolKy (ocobeHHo 6opbby ¢ hoHoM). Psgom ¢ nedatHol nnatom
Ha cneuuWanbHoM ckobe pasmeLLaloT BbIxoAHOM TpaHccopmaTtop Tp2 u koHaeHcaTopbl C24 u
C7. Cxema coefuHeHwit B 6noKke ycunuTens wusobpakeHa Ha puc.58. Ecanm ke Het
BO3MOXXHOCTU CAenatb ne4atHbid MOHTaX, TO Mpu 0BblMHOM MOHTaXe crepyeT cobofatb
npaBWfia NPOKJafAKU NPOBOLOB Hakana u obuei "semnn”. MHaqe TpyaHO NONy4UTb YPOBEHb
doHa 65 gb.

HamoTou4Hble faHHble BbIXOAHbIX TpaHCHOPMaTOpoB NpueeaeHbl B Tabnuue.

O603Ha4eH1e Yucno T[posog, Ceppaeynuk
no cxeme BWUTKOB

Tp2

1-2 1140 Mnan 0,18LLU19X2
2-3 860 nan 0,18

3-4 860 nan 0,18

4-5 1140 nan 0,18

6-7 100 nan 0,74

Tp3

1-2 1000 M3an 0,15LL16x26
2-3 1000 nan 0,15

4-5 35 nan 0,64

Tp4

1-2 1000 M3an 0,12L12x12
3-4 25 Ma..0,64
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Ycunurenu MOLWHOCTH 3BYKOBOW HacTOTbI
NPOMBbILL/IEHHOrO NPOW3BOACTBA

Ona npumepa K Bonpocy 00 OTAMHMAX M CXOACTBE annapatypbl, KOTOPYIO
paspabaTtbiBaiv paaroNiobUTENU, U KOTOPYIO BbiNyCKasla OTEHECTBEHHAS MPOMbILLIEHHOCTb,
NPUBEAEM HECKOMbKO CXeM Haubosnee nomny/isipHbIX M3AEMM  3aBOAOB  TOrAALIHEro
MuHucTepcTBa PaMONPOMbILLIZIEHHOCTH. YnuTaTenb caM CMOXET OLEeHUTb BCE LOCTOMHCTBA
M HEOCTaTKU KaK PagroNoBDUTENbCKUX, TaK W MPOMbILLIEHHbIX Pa3paboToK.

MarnutogoH "Actpa-2” Bbinyckasca ogHuMm u3 3aBogos JleHuHrpaga. MarHutodpoH
NO3BO/ISIET MPOW3BOAMTL 3aMWCb OT MHKPOCIOHA, 3BYKOCHUMATENs,  PafMONPUEMHUKA,
TPaHCAALMOHHOW CEeTH W nepesanucbiBaTtb hOHOMPaMMbl C APYrMX MarHUTOGIOHOB.

HomuHanbHasi BbIXxogHas MOLWLHOCTb ycunautens MarHuTodoHa 2 BT, nonoca
3anucbiBaeMbIX W BOCMPOU3BOAMMbBIX 3BYKOBbIX HacToT Ha 6onbluer ckopoctu 50...10000 Iy,
a Ha metbluer 50...5000 Mu. HenunelHble mckakeHnus Ha dacTtote 400 My He Gonee 5 %.
Mony4eHHble  hoHOrpaMMbl  MOXHO NPOC/AYWMBaTb KakK 4epe3  COOCTBEHHble
FPOMKOrOBOPHUTENIM MarHUTOYOHa, TaK M Hepe3 CreuuasibHYIO BbIHOCHYKO aKyCTUHECKYHo
cuctemy, obecne4msaroLLyto ncesaoctepeodioHueckoe 3syHaHue. Marnutocor "Actpa-2”
nUTaeTcs OT CeTU nepemeHHoro Toka 4actotor 50 Iy v Hanpspkenuem 127 wan 220 B,
notpebnsemas MowHocTb pasHa 70 Br.

YM3Y marnutodpoHa npepctaensier coboi npoctyto cxemy (puc.59), KomnakTHylo W
JOCTaTo4HO ycTon4ueyto B pabote. B koHue 60-x rogos "Actpa-2” 6bln1a CUMBOSIOM YPOBHS
>KM3HW, KOTOPbIM MOMXHO Obl0 Ha3eaTb “Bbllle cpeaHero”, no3ToMy W KOMMOHOBKa
ycunutens Kak Obl HegoAenaHa: NpeaycMOTpeHa BO3MOXHOCTb MOAK/IOMEHWUS BHELLHEH
aKyCTMHEeCKOW CUCTEMbI, HO He NpPeAyCMOTPEH [OMNOSHWUTE/bHbIM 3anac MOLLHOCTH Ans
NOJTyHEHUS! HY>KHOIO KadecTsa BocnpousseaeHus. OTanHuTeNnsHOM OCOBEHHOCTBIO CXeMbl
asnsetca Haamdne OOC oT Harpy3o4HOro TpaHcq)OopMaTopa OKOHEYHOro Kackaga B
KaToZHYO LieMb 3TOW >Ke SaMribl.

Ycunutenb MarHMTohoHa YHUBEPCasbHbIM, OH MOOHEPEAHO WCMOJSb3yeTcs W Ans
3anucu M s BOCMPOU3BEAEHWS. YCHUAUTENb BbIMOJIHEH Ha YeTblpex famnax tvna 6H20M,
6H1M, 6IM14I 1 6E1MN. B pexxume 3anuck uUcnonb3ytoTcs TpW Kackaga ycunenus HY, npudem
nepebii Kackag (nesas nonoeuHa namnbl 6H2[M) ucnonb3yetcs TOAbKO NpW 3anmcK C
MUKpodhoHa. B ocTanbHbix ciyqasx 3anucbiBaeMbld CMrHasl NojaeTcs cpa3y Ha BTOPOM
Kackag, cobpaHHbIli Ha Npaso Nosos1He namnbl 6H2MM.

MNoteHumomeTp R7 npegHasHaYeH Ais peryMpoBKH rPOMKOCTU MPW BOCMPOU3BELEHWH
M YCTAHOBKWM HEODXOOMMOrO YPOBHS 3aMMUCbIBAEMOrO CUrHasia no ONTUHECKOMY MHAWKATOpPY
B PEXMMe 3anucu. YCWUNEHHOE HanpsPKeHWe curHana C NepBUHHOM OBMOTKM BbIXOOHOrO
TpaHccopmatopa Tp2 yepes uenoqky R40, C29 nopaercs Ha MHAOMKATOP YPOBHS 3aMMCH,
cobpaHHbii Ha namne 6E1M no obbivHoM cxeme.

B pexxume BocnpousBepeHusl CurHasi C yHuBepcasibHOM rosoeBku Y nopaetca Ha
ynpaensiollylo ceTky niesoro (no cxeme) Tpwoma namnbl 6H2IM, ycunusaetcs Bcemm
4eTbIpbMs Kackafamu npeasaputenbHoro ycunenus (namnbi 6H2M v 6H1M) u noctynaet Ha
cetky namnbl 614 ycunutens mowHocTM. OKOHeYHbIM KackKaf, Harpy>keH Ha ABa
rpomkorosoputens tvna 1M[0-9, pasmelueHHbIX HENOCPEACTBEHHO B KOpMyce camoro
marHutooHa. Bonee BbiICOKOKa4ecTBeHHOE 3BYy4HaHME MOXHO MOJyHWUTb, €CIAM K
MarHUTO(POHY MOAK/IOHUTD aKYCTUHECKYIO CUCTEMY, B KOTOPYIO BXOZAT [ABa
roomkorosoputens Ttuna 4r[A-7, katywka L2, koHpeHcatopbl C33, C34 u pgga
rpomkorosoputens tvna 1r4-9.

PerynupoBka Tembpa BbICLUMX 3BYKOBbIX 4acTOT OCYLLECTBAAETCA MNOTEHLMOMETPOM
R24, a Hu3WKX - noteHuromeTpom R27.
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"Actpa-2”

BbinpsaMuTenb aHOOHOrO HanMpsXXeHUs B yCU/IMTeNe MarHuTodoHa

ceneHosbir, TMna ABC-80-260. BoinpsamneHHoe HanpsikeHue criaxueaeTcs

dunbTPOM,

R38 u pmByx koHmeHcatopos C26, C27. [ns

’

R37
CHWKEHUSs (hoHa MEepeMeHHOro TOoKa OBMOTKa Hakasia CM/I0BOro TpaHcdiopmaropa

COCTOALLMM U3 OBYX CONPOTUBIIEHUMU
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WyHTHUpPpYyeETCSA
noteHuuometpamu R31, R32.

B Te xe ronpl
JocTaTo4HO nonynspHoM
6bina mariutona “Munus”
JIMTOBCKOrO  NPOW3BOACTBA.
PapronpuremHas 4actb cxembl

onyuieHa (puc.60),
npeacrasneH TO/IbKO
OKOHEeYHbIM YM3Y.
HomunanbHas BbIXOJHas

MOLLHOCTb MarHuTosbl 1,5 BrT.
Boinpamurtens

MarHutonbl  cobpaH  Ha
YeTbipex Ce/IEHOBbIX
ctonbax ABC-120-270
(puc.61), BKAlOHEHHBIX  NO

v

M O C T O B O H
[BYXMOJIYyNEepUOSHON CXeme.
AHopHO-3KpaHHOE
Hanps>keHWe nopaerca Yepes
MHOro3BseHHbi  RC-domnbTp.
Motpebnsemas MoLWHOCTb OT
cetn He cebiwe 80 Br, npu
NOAK/IOYEHUH  MarHUTOhoHa
notpebnsemas  MOLHOCTb
Bo3pacrtaeT go 125 Br.

Ha MarHUTO(POHHOM
naHesu pacnonaraetcs
YHUBEpPCA/IbHbIH,  KOTOpPbIW
paboTaeT Kak B pexume
3anucK, Tak U B pexume
BocnpoussegeHus. Bo Bpems
sanucu namnbl JI1 w J12
paboTaioT Kak ycunutenb HY,
a namna J14 - uHpvkaTopom
ypoBHsi 3anucu. Kackag Ha
namne J13 uvcnonbsyetcs Kak
reHepatop  CTUpaHWs U
nogmarHu4usanua (4actota
55 Klw). Mpu
BOCMPOMU3BEAEHWH CUrHa/I C
YHUBEpCaNbHOM rONIOBKH
nocTynaet Ha cetky famnbl J11
K JNIEBYlO, MOJIOBUHY JlaMmribl
J12, koTopbie wWcnonb3aytoTCs
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kak ycunutens HY. leHepatop cTvpaHus W nogmarHuqusamus (namna J13) npu 3atom
oTkntoHaetcs. Mpasas nonoeuHa namnbl J12 npy BOCNpOU3BELEHWH HE UCMO/b3YETCA.
HamoTo4Hble aaHHble BbIXOLHOTO W CWMJIOBOTO TPaHChOPMATOPOB MpPUBELEHb! B

Tabnuue.
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O6o3Ha4eHue Konu4ectso Mapka 1 guametp Tun

no cxeme BWUTKOB npoeoAa, MM cepaeqHHKa
Tpl

1-2 460 MaB 0,31 L1119x40
2-3 670 MN3aB 0,47

4-5 34 MNaB 0,93

6-7 1475 MN3B 0,23

Tp2

1-2 2250 MNaB 0,12 L1118x38
3-4 75 MnaB 0,59

4-5 35 naBs 0,8

6-7 90 MNaB 0,12

Papvona Bbicokoro knacca "PuroHpa” - paspabotka pwkckoro 3asoga "B3®”. Ona
paccHMTaHa Ha MpPUEM MPOrpamMM MEeCTHbIX U AasIbHUX LUMPOKOBELLATESIbHBIX CTaHUMK B
OManasoHax AJIMHHBIX, CPEAHWX, KOPOTKUX W Y/IbTPAKOPOTKUX BOJH. BocnpousseneHue
curHana Morno 6biTb  CTepeohOHUHECKMM WM MOHO(POHUHECKWM, B 3aBUCUMOCTH OT
KOMIUIEKTaLMHU U3LENUS.

B ycunutene HY ucnonbsyiotcs fea kackaga Ha asodHom Tpwoge 6H2M (puc.62).
Perynvposka Tembpa HW3LIMX HacTOT OCYLLECTBISETCS HaCTOTHO-3aBUCHMbIM Ae/TeNeM
RC, a perynvposka Tembpa BbICLUIMX HacToT AUdEPEHLMATBHON CXEMOW MOJIOKUTEIbHOM
W OTpULATE/IbHOM OBpPaTHOM CBA3MW.

BbixopHol kackap, BbinosHeH Ha namne 614l no ynbTpanuHeiHon cxeme.

Y5-0nox YHY Arxycmiyeckas
cucmena
JAY]
1 Lzom
Kys0x | 5 = /
z
4 IA \
g 61113 2’7"['7 L daus
2
a2 / 2 ﬂ/g
i 71 J74 472
% Lonpnnument-
701 HOIU eporK0eobo-
PUmMENt U 3anuch
it Uy, HE MacHUITIOPOH
qo1 I
Puc.62
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A A Knpu Brok nutaHus  (puc.63)

| [ BbINOJIHEH B BWAE OTAE/IBHOIO
e 71elER y3na, BKJIOHAtOLLLEro LLI-
ABC-80-260 26 233 7l 0bpasHbld WKW JIEHTOHHbIN
K126 Rplzn | cunosoii TpaHcdopmarop TC-50,
290 rvm ) cefieHoBbIM  BbinpaMuTens ABC-
S HAq P [ 597 | 80-260 u 3nekTponMTMHeckue
+ .+ |+ 1+ |+| kongeHcaTopbl c
fo’zgzofwlgz Izlo}af T | conpotmenermamu.  Ha 6noke
i i’ % T, | Ppasvewaercs TaKxe
740 240 ) BbIK/IOHATENb HAMPSYKEHUS CETH,
,’75 3KpPaHUWpPOBAHHLbBH
MeTaN/IMHeCKUM 3KpaHoM.
i = HamoTo4Hble AaHHble BbIXOAHOIO
~0n0K numarus M CWIOBOrO TPaHCqOPMaTOPOB
Puc.63 coca npvBefeHbl B Tabnuue.
O603HakeHHs Yucno Mapka u guametp Tun
no cxeme BUTKOB  MPOBOAA, MM cepaeqHuKa
Tp1 BbIX
1-2 650 Mnan o,15 LLI20X20
2-3 2250 N3, 0.15
4-5 120 M3 0,55
Tp1 nutanue
1-2 160 Mnan 0,41 YLLI26X28
2-3 435 Mnan 0,35
4-5 435 Mnan 0,35
7-8 1200 Mnan 0,23
9-10 34 Mnano,8
1-12 16 Mnan 0,51
12-13 16 Mnan 0,51

MarnutopoH "OHipo-12H” npepHasHaqeH [n1s 3anMcHM peYeBbIX M My3blKaslbHbIX
nPoOrpaMm OT MHUKPO(POHA, 3BYKOCHUMATENS! U TPAHC/ISILMOHHON JIMHUKW. JIeHTONPOTSKHbIN
MexaHU3M MarHMTohoHa MMeeT [Be CKOPOCTWU mABWkeHWs nieHTbl 9,53 u 4,76 cm/cek.
Cuctema 3anucu AByxaopoxkedqHas. UyBCTBUTENBHOCTb yCUAWTENs MarHWTOhOHa C
MUKpodoHHoro Bxoaa 3 MKB, co Bxopa 3BykocHumatens 0,2 B, ¢ nauHenHoro sxopa 10 B.
HomuHanbHoe BbixogHoe Hanpsixenue -0,5 B. MNonoca 3anucbieaeMbix U BOCMPOU3BOAMMbIX
vactoT npu ckopoctn 9,53 cm/cex-60...10000 'y, npu ckopoctn 4,76 cm/cek -80...5000
My HenuHeliHble UCKaXKeHWsi NPU HOMMWHAIBHOM HaMarHW4MBaHWM NeHTbl cocTtasnasioT 3%
(He 6onee). CyMMapHbIi OTHOCHTEIbHDIM YPOBEHD LLIYMOB CKBO3HOMO KaHana OBbIHHO NIEXHT
B npegenax 40-45 gb. YposeHb wymos Ha 4HactoTtax cebiwe 200 My - 50 gb.

BbixogHas MOWHOCTb Ha AMHAMHUHECKUX TPOMKOrOBOPHTENSX pasHa 3 Br.
KoathhULMEHT HenMHeNHbIX WcKadkeHuh Ha 4actote 400 Iy npu 3tom - meHee 5%.
YacToTHas XxapaKTepuCTHKa MpW MOMOLM MMEIOWMXCA B MarHUTOQIOHE pasfaesibHbIX
perynatopos TeMbpa MoXeT MeHsTbcsi B npefenax ot +5 go +9 ab (Ha wactotax 60 u 10
000 Iu, npu ckopoctv 9,53 cm/cek).

MarH1TohoH NUTaeTcs OT ceTh nepeMeHHoro Toka Yactotoi 50 Iy HanpskeHnem 220
wm 127 B.

Ycunutens cobpaH Ha cemMu pagvofiamMnax M LIECTU MOJYNPOBOAHWKOBbIX AWOAax
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M Kackagbl ycusieHuss U 3 -

M U MOLLHDbI

y 2 - npenoKOoHe4YHbl

BbICOKO4aCTOTHbIXW reHepaTtop.

(pnc.64). OcHoBHble y3Nbl YCUIUTENS CMOHTUPOBAHbI Ha TPeX (hyHKLMOHaNbHbIX naatax: 1 -
npefBapUTENbHbIA YCUIUTENb

v

(pesxrm

WU roJI0BKe

C4 nogxnoqaetcs 6O K yHUBEPCASIBHO

ﬂepeKmoaneneM poaa pa60TbI ynpaeafiowaa CeTKa JlaMrbl NepBOro Kackaga 4epes
pasnennTtenibHbl KOHOAEHCaToOp
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"BocnpoussefeHue”), nMbo K eBxomHbiM rHesgam 2, I3, T4 ("sanuch”), coenuHeHHbIM C
nenutenem exopgHoro curdana R9, R10, R11, R12.

0603Ha4eHHe Yucno Mapka v guametp Tun

no cxeme BUTKOB MPOBOAQ, MM cepaeHH1Ka
Tp2

1-2 384 MnaB 0,38 LLI32x40
2-3 225 MnaB 0,38

3-4 159 M3aB 0,31

4-5 289 MnaB 0,31

5-6 310 M3B 0,2

7-8 1272 M3B 0,2

a-6 35 Mnan1,0

9-13-10 37437 N3N 0,38

Tp1

1-2 60 Mnan 0,69 L1119x33
3-4 800 M3B 0,12

4-5 600 M3B 0,12

5-6 600 MN3aB 0,12

6-7 800 M3B 0,12

CmelueHWe Ha ceTke namnbl MEPBOTO Kackaja YCWMTENs CO3jaeTcs 3a CcHeT
CETO4HOro TOKa, npoTekatoulero no peauctopy R6. C aHopHoW Harpysku namnbl J11
YCUNIEHHbIW CUrHas Hepes3 pas3peniuTtesibHbld KoHaeHcatop C3 nocTynaer Ha ceTKy Jfiamnbl
BTOPOro Kackaga yCu/ieHus U 3aTteM, ¢ peauctopa R3 vepes koHaeHcatop C2 Ha nnary. Ha
nnate 2 pasmellerbl namnbl: JI1 Tuna 6H1M (okoHe4HbIM Kackap ycuneHus KaHana 3anvcu
M NpeaoKOHEeYHbIM Kackaj, KaHana socnpousseaeHus), J12 tuna 6H2M (npemokoHeqHbIi
Kackag ycunenus u cpasouHeepTop) U J13 - J14 tuna 6MM14M (oKoHeuHbIM ABYXTaKTHbIM
kackag). Oba Tproga namnbl J11 BKAKOYEHDbI B Napannesb, HTO 0ByCNOBAEHO CreLrdmuKom
pabotbl 3Toro Kackaga. CurHan, ycuneHHbli TpeTbMM KackaioM, ¢ pesuctopa R1 (nnata 2),
yepes paspesnuTenbHbii KoHgeHcatop Cl1 noctynaer no Tpem KaHanam. JlM6o B uenb
oTpuuaTenbHol obpaTHoM cBA3W, IMBO Ha perynaTop yposHs 3anuMck R4 u ganee no agym
HanpaB/IEHUSM - Ha 3/1IEKTPOHHO-CBETOBOM uHamkatop 6E1M u Hepes koppekTUpytoLLyto
ueno4ky R28-C7 (nnata 2) Ha pesuctop R1 (nnata 3), nMbo Ha perynstop ypoBHs
socnpoussegerus R3. C peauctopa R3 curtan qepes gesmtens R3, R4, R8 (nnarta 2) v uenm
perynvMpoBkk Tembpa noctynaet Ha ceTky namnbl J12 v panee Ha J13-J14. Heobxoanmas
hopMa HaCTOTHbIX XapaKTEPUCTUK KaHa/IOB 3aMUCH U BOCPOU3BEAEHHUS JOCTUraeTcs nyTem
KOMMyTaLMK KoppekTupytolmx anemerTos R5, C8, R7, C6, C7, L1 (nnata 1) uenu 4actotHo-
3asucumon OOC, oxeaTtbiBaloLLEN BTOPOW W TPETUM KacKadbl ycunutens. HaknoH 4actoTHou
XapaKTePUCTHKK KaHasa BOCNPOU3BEAEHHUS B ODNACTH HU3LLMX U CPEeAHUX 3BYKOBbIX 4acToT
3apjaetca anemeHtamu uenu R5C8.

Obwan rnybuHa obpaTHOW CBA3M onpegenserca Benu{uHoM pesuctopa R5. [Ons
NONY4EHUs JIMHEMHOM HaCTOTHOM XapaKTEPUCTUKW B 3TOW e obnactv npu pabote B
pexkume 3anuck KoHpeHcatop C8 sakopadqusaetca nepekstoqatenem M1 (sbisogbl 1 v 14
nnatbl 1). Ha Bbicluei paboqel HYactote HeOBXOAMMbIN NOAbEM HAaCTOTHOW XapaKTEPHUCTHKM
CO3[a€eTcsa 3a CHET LYHTUPYIOLLEro AeHUCTBUS Ha pe3nucTop R7 HacTpoeHHOro Ha 3Ty YacToTy
nocneposatenbHoro koHtypa L1,C6 (mns ckopoctn 9,53 cm/cex) wmm L1, C6, C7 (ons
ckopocTH 4,76 cm/cek).

MuTaetca ycunutenb ot ceneHoeoro ebinpamutens ABC 120-270. HamoTo4Hble AaHHble
CWJ/IOBOTO W BbIXOQHOrO TPAHCHOPMATOPOB NPHBEAEHbI B TabsuLe.

CrepeodoHuteckas pagvona "bBenapycb-62-crepeo”, paspabortaHHast Ha MuHckom
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HomuHanbHasa BbixogHas MoLLHOCTb Kaxkgoro yeunutens HY - 4 Br. UyectBuTenbHocTb
ycunutens HY ¢ rHesn 3ByKocHWMatens npv HOMWHa/IbHOM BbIXOAHOM MOLLHOCTU He XyXKe
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150 mB. YpoBeHb dhoHa Ha Bbixoge ycuauTenel npu pa3oMKHYTOM Bxoge He Xyke 50-60
nb. Mpegenbl perynvposku Tembpa ycunutene HY 14- 16 ob Ha HM3WMX 3BYKOBbIX
YacTtoTax, v 12-14 pb Ha Bbicmx. MNpegenst perynmpoeku rpomkoctv 40 ob. Ycunutens HY
no Tpakty AM Bocnpou3BoauT nosocy 3ByKoBbix HactoT ot 60 go 6000 My, a no TpakTy
UM ot 60 go 16000 Ny npu HepaBHOMEPHOCTHU HACTOTHOW XapaKTEPWUCTUKU MO 3BYKOBOMY
nasnennio 14 pb. PasbanaHc perysiMpoBKM FPOMKOCTH, TeMOPOB M  HacTOTHbIX
XapakTepucTuk ycunutenei HY He npesbiwaet 2 ab. MNepexopHble 3atyxaHus ycunutenen
Ha Yactotax: 100 ry - 35...40 nb, 1000 Iy - 40...44 pb, 5000 'y - 30...35 b, 10000 Iy -
25..30 nb. KoahdpHMUMEHT HENMHEWHbIX WCKaXKEHWM NPW  HOMMHANBbHOW BbIXOL4HOM
MolHocTU no TpakTy AM npu rnybuHe momynsumn 50 % He Gonee 3 %, npu rnyGuHe
moaynsunn 90 % He 6onee 6%, no tpakty UM (npu aesuaumm +5 klu) He 6onee 4%.

O60o3Ha4eHHe Konuyectso Mapka 1 guametp Tun

no cxeme BUTKOB npoeoga cepaeqHuKa
Tp1

1-2 55 1310.55 Ll 35x42

2-3 360 Mnan 0,55

4-5 360 Mn3an 0,55

5-6 55 Mnan 0,55

7-8 24 nan1t,2

9-10 24 nani,o

1-12 875 nan 0,41

OP1 1100 Mnan 0,29 LL116x20
Tp2, Tp3

1-2 1250 M3 0,14 Ll 20x30
2-3 1250 Mnan 0,14

4-5 76 nan 0,14

5-6 500 nan 0,31

[na crepeodoHHHeCKOro BOCNPOM3BEAEHWS WCMOJB3YIOTCS fABa  aHa/IorMHHbIX
BbICOKOKa4ecTBeHHbIX ycunutens HU (puc.65). Yeunutenn HY cobpanbli Ha namnax J14-1,
N4-2, N4-3, N4-4, N7, Ni-2, Ni-3, N7-4 vna 6>X1M, 6H2M1, 6111401, MnaeHas perynvposka
TemMbpa BbICLUMX 3BYKOBbIX YacTOT OCYLLIECTBASETCA LENbl0 4acTOTHO-3aBUCUMOM
oTpuvuatenbHol obparHoi ceasu C4-7, R4-12, C4-6, R4-11, C4-5, R4-15, R410. C nomolupto
NoTEeHUMOMETPa, COCTOALWEro M3 conpotusieHui R5-6..R5-10 perynupyerca rnybuHa
obpaTHOMN CBA3M, HaNPsPKEHUE KOTOPOM nofaeTtcs B Lenb Katoaa namnbl R4-2 tuna 6H2M.
MnaBHas peryivpoBKa Tembpa HMU3LLMX 3BYKOBbIX HacTOT OCYLUECTB/ISIETCS LENOHKOM
4acTOTHO-3aBMCMMOM OOpaTHOM CBA3M, COCTOsLIEH M3 conpoTuenenuit R4-6, R4-9,
noteHuromeTpa R5-1,...R5-5 u koHpeHcatopa C4-3. Perynuposka rpomkocti w 6anaHca
YCUNIUTENIEN OCYLLECTBAISIETCA CnapeHHbIMKU noTeHuuometpamu R1, R5, R7-31, R4-31.

Ycunutenn HY cMoHTMpoBaHbl Ha [BYX OAMHAKOBbIX niatax. HamoTouHblie faHHbie
CWUIOBOrO M BbIXOAHOrO TPaHCHOPMAaTOPOB NpHBEAeHbl B Tabauue.

B 1972 rony Pwxckas chaBprka My3biKasibHbIX MHCTPYMEHTOB NOArOTOBMAA K BbIMYCKY
3BYKOBOM arperar, npefHa3Ha4eHHbld AN WUCNOMb30BaHUA C  3/IEKTPOrMTapamu U
KNaBULUHbIMKU 3/IEKTPOMY3bIK/IbHBIMA MHCTPYMEHTaMW.  3BYKOBOM arperar COCTOWMT M3
coBpaHHbIX B OAHOM KOpMyce NpefBapuTe/IbHOrO YCUIMTENs C perynstopamMu Tembpa,
YCUIUTENS MOLLHOCTHU U FPOMKOTOBOPUTENEN.

Hanbonbwuii  MHTEepec npeactasnseT ycunutesb MowHoctH. OH MoxeT ObiTb
UCNONb30BaH AN O3BYHMBaHUS KNYOOB, LLKOJBHBIX 3a/10B, HEGOBLUMX MAOWaaeN.
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Bce kackagpl ycunutens BbiNOsHeHbl Ha namnax. MakcumanbHas HeucKaKeHHas
BbiIxogHass mowHocTb - 100 Bt npu conpotuenenun Harpysku 8 Om. YyscteutenbHocTb
YCUNIUTENSE NPU MaKCMMaslbHOW BbixogHOW MolHocTu 1,5 B. KoadhdrumeHT HennHerHbIx
UCKa>KeHUH, Npu BbixoaHoW mowHoct 80 Bt Ha 4actote 1000 Iy - 0,5 %. [duanasoH
paboumii .4actot ot 20 My go 50 My NpM HepaBHOMEPHOCTH HaCTOTHOM XapaKTEPUCTHUKK 3
ob.

MuTtaetcs ycunutenb oT ceT nepeMeHHOro Toka HanpsikeHwem 220 B, yposeHb droHa
-16 nb.
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Mepsbii  Kkackap ycunutens  (puc.66)
BbINO/HEH Ha JnieBom Tpuoge namnbl JI1. Ha fot
npasoM  Tpuoge 3TOM  famnbl  cobpaH 10 ——
hazouHBepTOpHbIM  Kackag. CeAsb  Mexay
TPUOAAMH  NaMmmbl  HemnocpeacTBeHHas. JTo

l—113
1Z

7——- s

NO3BO/IMIO  YCTPaHWTb  CaMOBO3DByxaeHWe = —

ycunuTens Ha Huswmx Hacrotax 1.5 M. C atoi 3

YKe Lefiblo, a TakXKe s CHUXEHUS HeIMHEMHbIX — 2

UCKaKEHWM B LieMb KaToAa /IEBOrO TpUOAA laMribl 77) /

/M eknoveHa koppektvpytowas uenb C3, R5,

KOMMEHCHPYIOLAs  4acTOTHble  WUCKaXKeHus, 19— i

BHOCHMble NEPEXOAHbIMA KOHAEHCATOPaMU U | — =i

pe3ucTopaMu YTeHKM B LEnsX YnpaeAstoLLMX 17— |3

CeToK Nlamn (pa3oMHBEPTOPHOrO W  BbIXOLHOMO — 1

KackafoB. [na ycTpaHeHWsi choHa nepemMeHHOro s I

TOKa B UMb Hakasa faMn YCUIWUTENsi C AenuTens ] s

R21, R19 nopaetcs Nono>KUTeNbHOE HanpshKeHWe 33— —

+25 B. — —2
MNMocne dhasouHeepTOpa CUrHan ycuaveaeTcs 7';, 2

namnon J12. ConpoTWBNEHUS pPe3nCTOpOB B Puc.67

aHOHbIX Liensx TPMOAOB 3TOW lamnbl nofobpaHbl

Tak, ‘-|TO6bI noNy4uTb MaKCUMaJibHOE

HEUCKKEHHOE HaNPS>KEHWE HA YNPaBASIOWMX CETKAX BbIXo4HbIX namn. OKoHEeHYHbIN Kackag
YCUAUTENA MOLLHOCTH cobpaH no AByxTakTHOM cxeMe Ha namnax J13 v J14. Onsa ynpolieHus
KOHCTPYKLIMKM BbIXOAHOMO TpaHcdopMaTopa CONPOTUB/IEHWE MEXAY aHOAAMM SlaMn [OIKHO
ObITb BO3MOXHO MeEHbLUMM. A MOCKOJIbKY OHO 3aBUCHMT OT aMIUIMTYAbl MNepeMeHHOro
HanpPsXKEHWA Ha aHOAaxX /lamn U OT aMMAMTYAbl TOKa aHoAa, pekoMenayeTca paboTtatb ¢
6ONbLLIMMY aMN/IMTYAaMU TOKOB.

MakcumanbHblM aHogHbIM TOK Y namn 6P3C nonydaercs npu HaNPsS>KEHWH MUTaHWS
3KpaHUpPYIOLLMX CeToK, paBHoM 270 B, W HanpspkeHun nutaHus aHogoe 540 B. Jlamnbl B
ofHOM BanioHe BK/OYEHbI NapannenbHo. YNbTpaMHEHHOe BK/IIOHEHWE NlaMi NO3BOJMIO
NpY OAMHAKOBOW MAaKCHUMaJIbHOW BbIXOLHOM MOLLHOCTH MOJYyYUTb MEHbLUME HEJIMHENHbIE
UCKKEHUS W MeHbllee BbIXOLHOE COMPOTHBNEHWE, MO CPaBHEHUID C TETPOAHbIM
BKJIIOHEHUEM.

Lna CHWKEHWA HeNMHENHbIX WCKaXKeHUH Becb YCW/IMTENb oOXxBadeH r1yboKom
oTpuuatenbHoi obpatHoi ceasbio okono 20 aob. BoaMoxkHoe caMoBO3OyKaeHHe yeunuTens
Ha Bbiclux 4HactoTax (50-200 klu) ycTpaHseTcs oTpuvuaTenbHOM oOpaTHONM CBA3bIO,
HanpsiXeHWe KOTOPOW CHUMaeTcsi C aHoga famnbl JI2 1 c Bbixoda YCWIMUTENsS WU Hepes
koHgaeHcatopbl C10 u C14 nopaetca B Lenb Katofa fiesoro Tpvoga namnbl J11. B uenb cetku
3TOM NaMmnbl BK/OYeH pe3nctop R2, KOTopbil, COBMECTHO C BXOAHOM €MKOCTbIO /laMribl,
obpasyer fenuTeNb HaNPSHKEHWS, Tak)Ke YMEHbLUAIOLMM BEPOSTHOCTb CaMOBO30Y>KaeHUs!
YCUIMTENS Ha BbICOKMX HacToTax B C/lyHae nonagaHusi HacTu BbIXOLHOMO CUrHana Ha BXOfA,
YCUIUTENS HYepe3 eMKOCTb MOHTaXKa.

Cwunosol TpaHcchopMaTop ycunutens cobpaH Ha ceppedHuke u3  nnactvd YLLU-30,
TonwwHa Habopa 60 Mm. Pacnonoskenre 0BMOTOK TpaHcopMaTopa nokasaHo Ha pHc.67.
BbixoaHoOM TpaHcdopMaTop BbINOIHWA Ha TAaKOM XXe cepAeqHUKe, HTO U cunoBoi. Bee cnom
BTOPWHYHON OBMOTKM BbIXOAHOrO TpaHcdiopMatopa COefiMHeHbl NapaifesibHO U comepyat
OJMHAKOBOE 4YWC/IO BWTKOB. HamoTouHble pAaHHble TpaHCOpPMaToOpoOB NpPUBEAEHbI B
Tabnuue.
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O603Ha4eH1e Yucno Yucno cnoes  [poeopn

no cxeme BUTKOB B 0BMOTKe

Tp1

1-2 430 7 naB-1 0,55
a-3KpaH - 1 NnaB-1 0,25
4-5 380 5 Mn3B-1 0,41

6-7 375 5 naB-1 0,41

8-9-10 122x2 2 MN3B-1 0,25
11-12-13 13x2 2 naB-11,08
Tp2

1-2 270 3 MN3B-1 0,41
3-4 60 1 M3B -1 0,64

5-6 60 1 M3B-1 0,64

7-8 270 3 MN3B-1 0,41

9-10-1 180 2 naB-1 0,41
12-13 270 3 naB-1 0,41
14-1S 60 1 MN3B-1 0,64
16-17 BO 1 MNnaB-1 0,64
18-13 270 3 MnaB-1 0,41

Mpu MoHTaxke ycunWTens cneayet BbiMOJIHWUTL [Ba YC/IOBWS: BCe 3a3eMJ/IsieMble LieHH
YCUIMTENSI COEAMHUTb C LUACCH B OOHOM TO4KE, JlyHlle BCEro OKOJIO MEPBOM Jiamrbl MM
BXOOHOTO THe3fa, a OTpuuaTesibHble BbIBOAbI KOHAEHCATOPOB (pUNbTPA MNOAKMOHUTL K
KatogHbiM pe3ucTopam Tex JiaMmr, aHOLHOE HanpsiKEHWEe KOTOPbIX OHU  (PUIbTPYIOT.
3aKoH41B COOPKY, YCUAUTENb MOXKHO BKJIIOHWUTb B CETb, NPeBapHTe/IbHO BbIHYB U3 HEro BCE
namnbl. B nepByio o4epelb C MOMOLLBIO BOJILTMETPA PEKOMEHAYETCS NPOBEPSATH
Hanps>keHuss nutaHus aHopos +510 B, akpaHupytowmx cetok +270 B u cmewenus -80 B
BbIXOZHbIX Jlamn. 3ateM noTeHuMomeTpamu R20 1 R23 ycTaHOBWTL Ha yNpaBAsioLLMX ceTKax
6P3C Hanpsykenue -45 B. Mocne atoro moxxHo BcTtasutb namnbl 6P3C u peancropamu R20
u R23 ycraHoBuTb TOK Katofa paBHbiM 25 MA. TakoMy TOKY COOTBETCTBYeT nafeHWe
Hanpspkenus 0,25 B Ha peauctopax R31 v R32. Llanee scrasnsior namnbl 6H6M v 6HIM u
npoBepsloT napameTpbl ycunutens. Ecnum ycunutenb BosbykpaeTcs, cnefyeT nOMEHsTb
MECTaMH KOHLpl BTOPUHHOM OBMOTKM BbIXOAHOrO TpaHcdopMatopa. 3aTeM C MOMOLLbIO
pesuctopa R7 no u3MepuTeNtO HENMHEMHbIX WCKaKEHUW YCTaHaB/MBAIOT MUHUMYM
HEJIMHENHBIX UCKaXKEHWI NpU BbixogHoM MoluHocTH 70...80 Br. Mpu oTcyTcTBUM M3MepUTens
HEJIMHEMHBIX WCKaXKEHWH, MO ocuuaiorpadpy creayeT YCTaHOBWUTb OLMHAKOBbIE aMnUTYAbl
HanpsbkeHWi Ha peauctopax R31 u R32, 4emy npubauanTeNbHO H COOTBETCTBYET MUHUMYM
UCKaXKEHWH.

Ecnu emkoctn nepexoptbix koHaeHcatopos C5, C6 u C8, C9 unu conpotusneHus
peanctopos R11, R12, R22, R24 meHbwe Tpebyembix, ycuauTe b MOXET BO3OyauTbcs Ha
HU3KKX YacToTax. BosabyxaeHue ycTpaHseTcs noabopom emKocTH koHnpaeHcaTtopa C3.

B nobom cnyqae camoBo3byxKAeHUE MOXKHO YCTPaHWTb, YBESUHMBAs CONPOTUBIEHHE
peauctopa R30 1, Takum 06pa3om yMmeHbluas rnybuHy oTpyUaTelbHOM oBpaTHOM cBsizn. Ho
3[€Cb HAZl0 CHUTATbCA C HEU3BEXKHDIM YBEMHEHUEM HETMHENHDBIX UCKaXKEHUH, YPOBHS dhoHa
W HYBCTBUTE/IbBHOCTU YCHIIUTENS.
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3akio4eHue

B 3akniouutenbHol rnase NpPUBOJATCS CBEAEHWA, KOTOpble  HeoBXOAWMbl Npw
npaxkTuHeckoi pabote Hag cobCTBEHHbIM ycunutenem. KoHeqHo, Bce BONpOChI, CBA3aHHble
C Teopuen PagMO3NEKTPOHUKU W TEXHONIOTMEN MW3rOTOB/IEHWS MOHTaXKa, HEBO3MOXHO
OCBETUTb AaKe B LESIOM KHWre, OfHaKO HeKoTopble Haubosee HacTo BCTpeHarolmecst
npobnembl 3TW CBeEHUS NOMOTYT NPEOAONETb.

JU3AAH HIGH-END AMMAPATYPbI,
WX CTOUT U OBPALLATb BHUMAHUE HA APKYIO YNAKOBKY
Bmecto nocnecnosus

OrpoMHOe 3HadeHue B (DOPMMPOBAHMM Chpoca Ha NoOble W3LEsUs COBPEMEHHOM
NPOMbILLJIEHHOCTH MWrPaeT WX BHELWHWH BMWfA, ICTETUHECKOe OC)OpMJIEHHWE, BCE TO, HTO
NPUHATO Ha3blBaTb MOAHBIM HbIHE C/IOBOM AW3ailH. Kak oTMeqas U3BECTHbIM aMepuKaHCKHi
akoHomucT Mutep Koyn, "nokynatento MoXHo npofaTb HTO YrofHO, aBCOMOTHO He HYXKHYIO
M JaXe BPeAHYlO [/ Hero Bellb, CTOMT TOJIbKO M03abOTUTbCS O COOTBETCTBYIOLLEH
"ynakoBke” W Kak cnefyeT ee nogatb’.

3TH cloBa HEBOJIBHO BCTUIbIBAIOT B NaMATH MPU MOMbITKe BpocuTb Bernbii B3rnsg Ha
PbIHOK BbICOKOKA4€eCTBEHHOW ObITOBON pPaAMO3NeKTPOHHOM annapatypbl. K coxaneHuio,
OTEYECTBEHHbIE MW3[ENUS HAa 3ITOM pPbIHKE MPAKTUHECKUM He MPOCMATPUBAIOTCS W MpH
COXPaHEHWM HbIHEWHEro KpHU3UCa B 3KOHOMMKE BOODOLEe W B PagUO3NEKTPOHHOM
NPOMBILJIEHHOCTH B HacCTHOCTH, MOTYT HaBCErga MCHe3HyTb C ropU3oHTa, ocTasue O cebe
NMwb cnabble BOCNOMWMHAHWA W Hagexnbl. [MO3TOMy O HMX, Kak O BeJIMHMHAX BTOPOro
nopsaka ManocTi, roBOpuTb He 6OyaeM W COCPefoTOHMMCS TOJIbKO Ha annaparax
MMMNOPTHbIX.

A 3pecb, nepedpasvpys M3BECTHOTO KJIACCHMKa, CMENIO MOXHO CKa3aTb: "Ha Kakue
TONbKO YNOBKM He WAYT “NpoKAsaTble Kanutanuctbl”, 4ToBbl 3aBnedb A0BEPHWUBOrO
nokynatesisi WM MOJOPOXKE 3arHaTb eMy cBOW ToBap”. Yero CTOMT TO/MBKO LIMPOKO
paspeKknaMUpOoBaHHas KaMnaHWA Mo 30/I04eHUI0 abCOMIOTHO BCEX COEAMHEHWH U pa3beMoB
8 High-End-oeckoi annapartypbl. Cnopy HeT. Annapar BbirisigMT BecbMa KpyTo, M 30/10Ta B
HEM He MeHblue, HeM Ha caMoM “ynakoBaHHOM” MogHuue. [a ewe u kakoro - 583-i npobbl.
XOTS HEMNoHATHO, MOXXHO OblL10 M nosbiwe npoby B3sTb. HecomHenHo, Takoi arperart
ABNSIETCA NPEAMETOM rOpAOCTH €ero CHacT/MBOro BNajenbua W HenoaneNbHOW 3aBUCTH
LPY3€eH, XaKOYyLWMX U CAMUM MOCKOPEee AOCTHUYb TaKow e "KpyTuaHbl”.

Brnpo4eMm, eciiM B3rfisHYTb Ha BCIO 3Ty BO3HIO TPE3BbIM B3r/ISLOM, TO OKAXKETCS, HTO
"TOTasibHOE 030/104€eHHe” - 3TO He Bosee HeM HaXKMBKA, TOHKAs Mrpa Ha HeNoBeHECcKWX
cnabocTsax - caMo0BONbCTBE W TleCNaBuK. Kak nokasblBaloT pe3y/ibTaTbl MHOMOHHUCAEHHbIX
TECTOB, HUKAKOW Pa3HMUbl B 3By4aHWW “3010TOro” annapara B CPaBHEHWM C €ro 0Bbi4HbIMM
"cepeHbKUMK” cobpaTbaMu, KOTOpbIE, KCTATW, HAMHOIO Aellessie, HET, Aa U BbiTb He MOXeT.
MoToMy 4TO 30/10TO, XOTS M O4eHb YCTOWYMBO K OKWC/EHWIO, SIBASIETCS OTHOCHTENIbHO
MSArKMM MeTaioM, a NpPoBOAMMOCTb €ro He TaKas BbiCOKas, Kak y Meau unu cepebpa. K
TOMY )Xe BPSA /M coBpeMeHHasi BbiToBas ayauo- Wiu Bupgeoannaparypa pabotaer B Takux
e 3KCTPEMasIbHbIX YC/IOBHAX U C TAKUMM >Ke XKECTKMMU TPeBOoBaHUAMU MO HALEKHOCTH, Kak
pajMo3IeKTPOHHOE OBOpYyAOBaHUE KOCMMYECKUX Kopabnei. OgHako U Tam 30/104eHHI0
NoANEXaT TONbKO Haubonee NoABEPKEHHbBIE OKMCIEHUIO KOHTaKTbl W y3/bl. BoT v He moryT,
CKOJIbKO HW CTapatoTCsi, Camble KBa/IM(MLUPOBaHHbIE NPOGECCHOHAbI 3aMETHUTb CEPbE3HOM
pasHuLbl B Ka4ecTBe BOCMPOWU3BEAEHUS MEXAY 30/10TbIMU WU NPOCTbIMU Kabensmu, notomy
4TO ee B npuHuune HeT. A ecTb Gosiee cepbesHble NPobaeMbl, Kacarowmrecs MPUHLMNOB
NOCTPOEHUS KAaCCHOM annapatypbl, HO A/l WX PELUEHUS Elle HYXHO MHOro M MHOro
paboTatb. A TyT MOXHO MOJY4UTb CONMAHYIO MPUOBIb Y>KE CErOfHS - BCErO JIULIb NO30J10TH
KOHTaKTbl. Xy><e OT aToro He bygeTt, ato To4HO. Ho v ny4wwe Toxe He cTaHeT. EguHcTBEHHOM
KOMreHcauuern 3a BbIOPOLIEHHbIE AEHbrM ANS nNoKynatens obnaropoXKeHHOro annapara
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OCTaeTCsl OLLyLEHHE TOro, HTO W Tbl HE JIIKOM LUMT, MOXelwb cebe MOo3BO/MTL MOKynaTb
nofobHble 30/10Tble YKpaLleHHs.

BosbmeM apyroi sipkuit obpasel - akyctudeckyto cuctemy "B&W Nautilus” 8 chopme
pakoBuHbl. CMOTpETb Ha 3TO, BHE BCSKOrO COMHEHMWS, NPOU3BEAEeHUe WCKYCCTBA, NOBEpbTE,
LOCTaBNsieT UCTUHHOE HacnaxgeHue. MoxHO paxke NOJOWTU W MOrNafuTb 3TW TNafKue,
NPUATHbIE Ha OLLYNb 3aBUTKWM cnupanu. CBOel 3KCTpaBaraHTHOCTbIO, HEW3OWTOCTbiO 3Ta
KOJIOHKa, 6e3ycnoBHO, 3aBOPOXKUT HE OLHO >KEHCKOE CepALe WM YKPacuT WHTepbep Ntoboro,
LaXKe CaMOro POCKOLIHOro noMelleHus. Ecnu UCXOAWTb TONBKO M3 3TUX KPWUTEpPHUEB, TO
"High-End”- pencTBUTENIbHO O4€Hb MOJIE3HAS M HYXXHas B XO3SMCTBE BeElUb.

OpHako He Byaem 3abbiBaTb O TOM, HTO 3TO BCE K& 3BYKOBas KOJIOHKA, U HACTOALLMH,
yBaXKalolWui cebs paH HEe CMOTPUT Ha Hee, a C/yllaeT, Kak oHa 3ByquT. W ero Bpsg nu
COBbIOT C TONKY peK/JaMHble 3asBieHus o6 “akcrnoHeHuuanbHol chopme pynopa” UM o
"3ByKe, Tepswowemcs B 6HeckoHeqHocTH”. HeBosbHO Xxo4eTcs CnpocuTb, O Kakow
BGeckoHe4HOCTH 3fech uaeT pe4qb? PeanbHas AnMHA 3aBUMTKOB PaKOBWMHbI BOBCE He Takas
Bonbluas, Kak yTBepXKAaeTCs, a OT LEeHTpa CrMpasiM 3ByKOBasi BOJIHA OTPAKAETCA HE XYXKe,
4eM oT nnockow beToHHOM cTeHbl. Tak 4TO, gan bor, 4TobBbl AaHHas aKycTUHecKas cucTema
3By4asia He Xy>Ke KOJIOHOK TPaULMOHHOM, NPOBEPEHHOU hOpMbl.

HakoHel, paccMOTpuM elle TPeTMM NOYHWTENbHbIM NpUMep - CYBMUKpOCHCTEMbI
komnanuu JVC UX-1000 u UX-2000K. 3t0, KoHe4Ho, He High-End, Ho ToxXe kpyToH annapar.
Bonee nosgHss Mopenb OTAMHAETCA OT NPEeApIAyLLEN ~3HA4MTEsIbHbIMM” HOBLUECTBAMM,
CaMbIM Cepbe3HbIM U3 KOTOPbIX SBISETCA TO, HYTO ALMKM aKyCTUHECKMX CUCTEM LIESIMKOM
caenaHbl U3 BUwHeBoro fepeea. Kpacueas, papgyiowas rnas orgesnkal Ho Hesasucumble
TECTUPOBAHUS HECKOJIbKUX JKCMEPTOB HE MOATBEPXKAAIOT KAKOro-1Mbo yy4lleHus KadecTsa
3ByqaHua. U Bpsag M ux cobbloT € TOMKY NpeaocTas/ieHHble (PUPMOM aMMIUTYAHO-HaCTOTHbIE
XapaKTepUCTUKK, TaKWe >Ke rnafKue W pPOBHble, Kak B HaOWBLIEM BCEM OCKOMHWHY
TENEBU3UOHHOM peknamMHoM ponuke "0 aupone ¢ Keunutom W kapbamugom”. Pashuua
MeXxay OBYMS MOJENISIMU TOJIbKO OfHa, HO BecbMa CyllecTBeHHas - UeHa. Y6eputecs,
3arisHyB B NPawc-/mCT.

MoykHO npopo/mKkaTh NepeqHUcsIeHe MNPUMEPOB TOro, Kak (PUPMbI-NMPOU3BOAUTENH
cTapatotca obnaropoautb, “nopatb” ceoi paauoToBap. Ho yxe npusefeHHbIX ciyqaes
LOCTaTo4HO, 4TOBbI CAenatb HEKoTopble BbiBOAbl. HecomHeHHO, B dhopMMpOBaHWM CTHASA
CoBpeMeHHOW ObITOBOM paguoannapartypbl NPUCYTCTBYIOT ONpeaesieHHble 3CTeTUHecKUe
MOMEHTbI, HEKOTOpble 3/eMeHTbl Moabl. Ho no cpaBHeHulO C npeameTamu ofexnapl B
LW3aliHe  3/IeKTPOHHOM  annapartypbl HecpaBHeHHO  Oosblie  NpPaKTUHECKOW
uenecoobpasHoctv. [ake B oAHOM W3 nocnegHux nuckos High-End-osckoi mopbl -
NaMMOoBbIX YCHJIMTENSAX C BbIHECEHHBIMWU HApYXXy JflamnaMu, KOTOpble WHOrga B Lensx
6e30NacHOCTH 3aKpPbIBAIOTCS aKyPHbIMU CETKaMM CaMOM NPUHYLMBON (HOPMbI, HaNMLO
ABHAs PaLMOHANbHOCTb - TaK Npole obecneqnTb OXaKAEeHUe namn.

B otnnyMe OT MOLHOM 3acTeXKKM KOHCTPYKUMS, HanpuMmep, KOaKCHaibHOro pa3bema
eCTKO onpegaensetcs TpeboBaHUeM oBecneqnTb HAAEXHbIA IEKTPUHECKUI KOHTaKT Kak
BHYTPEHHEro, TaK W BHELUHEro NPOBOAHWKOB CTbIKyEMbIX Kabenei, W 3neMeHTbl TBOpHECTBa
34€Cb MOryT NMPUCYTCTBOBATb pa3Be H4TO B TOM, 4TOBObl NOKPbITb A€Taau pasbemMa 30/10TOM.

KoHe4Ho, Ans Apyrux 4acTed KOHCTPYKLMW COBPEMEHHOM paauoannapatypbl, Takux
KaK KOpMycoB, py4eK, KpbilleK naHenen u T.n., y pa3paboT4ukoB ecTb Gonblas csobopa
Bbibopa. OpHako M B 3TOM C/lyHae NPOCIEXWBAETCS SIBHAs TEHAEHUMS - H4EM COsupHee
dMpMa M Bbile Ka4eCTBO NPOAYKLMU, TEM CTPOXKE BbIAEPIKUBAETCA MOAHEPKHYTas NpocToTta
Ou3anHa. Het Hu4ero nuwHero, HepauMOHANIbHOTO, afsinoOBaTOro, HWUKAKUX TPEeYrosibHbiX
pyd4ek W 6or 3HaeT KakoW (POPMbl MHAMKATOPOB. [lM3aiH HOBWHKW OT/IMHaeTcs OT
0ohopMIIEHUS CTapbiX MOAesel pa3se HTO bonee CBET/IbIM, IPKUM LIBETOM, KaK B MOCNEAHWUX
mMogensx gpupmbl Sony.

Moatomy, Npobyst OTBETUTb Ha BbIHECEHHBIM B MOA3ArO/I0BOK BOMPOC, PUCKHEM CKa3aTb:
[la, CTOWT, HO TOJIbKO O4eHb OCTOPOXKHO, B3BECHB BCE 3@ W NPOTUB U, MOJYHUB KOHCY/IbTaLMIO
y KBa/IM(OULMPOBAHHbIX CMELMUaIMCTOB, KOTOPbIe PEryisipHO YuTaioT xypHan “Papioamatop”
M 3HAIOT, 4TO CKPbIBAETCA 3a NPUATHOM YnakoBKOM. A BnpoqeMm, B CBOOOAHOM cTpaHe
cBOBOAHDIN HeNoBEK BOJIEH MOCTYNaTh Tak, Kak eMy 3abnaropaccymurcs...
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KAK U3SMEPUTb PEXXUM JIAMIbI?

Mogp TepMUHOM "pexkuM namribl” MPUHATO MOHWUMATb COBOKYMHOCTb BCEX MOCTOSHHbIX
HanPsKEHWI Ha 3/1eKTPOAax WM TOKOB B LIENSAX JaMrbl B KOHKPETHOM paboTaiollel cxeme.
Ha puc.68 nokasaHa cxema pesncTUBHOIO Kackaa ycunenus Hanpskenus HY, cobpaHHoro
Ha neHTofe, Ha ocHoee KoTtoporo 0. Mpo30poBCKHI NoKasbiBaeT MeTOAUKY M3MepeHHi (P-
5/66).

K Toukam, o6o3HaqeHHbIM Ha cxeme UH, npucoeguHeHa oBMOTKa Hakala CHIOBOrO
TpaHcchopmaTopa. HanpspkeHMe Ha HWTM Hakana MOXHO WM3MepUTb BOJIBTMETPOM
nepemMeHHOro ToKa, BK/IIOYMB ero Mexxay Todkamu 1 u 2. Tok B uenu Hakana IH u3amepsiot
aMnepmMeTpPOM NEPEMEHHOIO TOKa, KOTOPbIH MOXKHO BK/IOHUTb B Pa3pbiB LEMU B TO4Ke 2.

MCTOYHMK NHUTaHWMS aHOoBa W 3KPAHWUPYIOLLEW CETKU BK/IIOHEH MEXOY TOHKaMM,
obosHaqeHHbiMU +Ea v -Ea. HanpsbkeHne nctoqHmka nutaHusa -Ea uamepsaior BonbTMeTpoM
NOCTOAHHOTO TOKA, BKJIIOYEHHbIM Mexgy Toqkamu 3 (cloga npucoenuHAeTcs MloCOBbIM
npoeog, BosibTMeTpa) U 1 (MUHYCOBbIM NpoBog).

lMPHHATO BCe HaMpsKEHUs Ha 3/eKTpoaax Namn (KpoMe HWUTH Hakasia) onpeaensTb no
OTHOLLEHUIO K KaTtogy namnbl. [loatoMy HanpsbkeHue Ha aHope namnbl Ua usmepsietcs
Mexxay Todkamu 4 1 5, a HanpsbkeHWe Ha aKpaHupyolen cetke Us - mexkay Touqkamu 6 v

Echv Mbl pasopeem uenb B To4ke 3 WM B pa3pbiB BKOHUM  MUIIMAMNEPMETP
MOCTOSIHHOrO TOKa MOCOM K 3axkumy +Ea, MUHYcOM K BbiBOAY pe3ucTopa aHOLHOM
Harpy3sku Ra, To npubop nokaxeT aHoAHbIM TOK Namnbl la. TOT »e ToK nokaxeT npubop M
NPY BKJIIOHEHUW B pa3pbiB Lenu B Touke 4. Jlyuie, ofHaKo, U3MEPATb aHOAHbIM TOK B TOHKE
3, TaK Kak npu 3TOM MeHblue HapyluaeTcs paboTa Lenei nepeMeHHOro Toka. AHaIorM4HO
B TOHKax 7 WK 6 uaMepsieTcs TOK aKpaHupytoLen ceTku ls. Oba atu Toka la v I B cymme
COCTaBAAIOT ODLWMM KaToaHbIM TOK namnbl [k. Tokom B Lenu
yNpaBfisitoLLeN CETKM NpU OnpeaesieHWd KaTogHOro Toka
MOXHO npeHebpeyb, Tak Kak OH B BOMbLUMHCTBE Cy4aeB
paBeH Hyno (Kpome reHepaTopHbix cxem). KatomHbii Tok
Namnbl MOXKHO M3MepuTb B Touke 5. [niocoebii nposog
MUAZIMaMNepMeTPa MPUCOEAUHSETCA NPU 3TOM K KaToay,
MWHYCOBbIM - K BblBOAY pe3uctopa Rk.

BonbTMeTp, KOTOPbIM U3MEPAIOT Hamnps>KeHusl B LENsX
yCHAUTENEH UK NPUEMHHKOB, AOMKEH BbiTb BbICOKOOMHbIM.
3JT0 03Ha4aeT, HTO ero BHYyTPeHHee CONPOTUBEHUE LOMKHO
6bITb 3Ha4UTENbHBIM. OBbIYHO ONpeaensioT ero B nepecHeTe
Ha OAWH BOJIbT. XOPOLLUHE BbICOKOOMHbIE BOJIbTMETPbI UMEIOT
BHyTpeHHee conpoTuenieHe nopsgka 20000 Om Ha BosbT.
Hanpumep, BonbtMeTp co wkanon pgo 300 B umeer
BHyTpeHHee conpotreneHre 20 000x300=6 MOm.

TPEBOBAHHUA K TPOMKOIrOBOPUTEJIAM HU3LLUX 3BYKOBbBIX YACTOT

M3rotoBnenne xopoluero ycunutens HY poctatoqHOM MOLLHOCTM B HacTosLLEE BPeMsi He
npefcTaBnsieT TPYAHOCTEW. 3HA4YUTE/IbHO CNOXKHEE CheNnatb aKyCTUHEeCKyld CUCTeMy,
OTBeHaloLlylo TpPeBOBaHMSAM BbICOKOKA4ECTBEHHOrO BOCTIPOM3BEAeHHs 3Byka. Jlerde Bcero
peLuaeTcs 3aAaqa BOCNPOM3BEAEHWS BbICLUMX 3BYKOBbIX HAcTOT MyTeM MPUMEHEHUs B YCTAHOBKE
BbICOKOKAQHECTBEHHbIX ~ POMKOrOBOPHTENIEN, CNOCOBHbBIX BOCMPOW3BOAUTL HeobXxoanumyto
obnactb HactoT. 3HauMTeNbHO TpyaHee oOOecnequTb BOCMPOMU3BEAEHHWE HU3LIMX  HacToT,
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NOCKOJIbKY pelleHWe 3TOM 3afa4u 3aBUCMT HE TOJIbKO OT Ha/IMHMS  HU3KOHYACTOTHbIX
rPOMKOrOBOPHTENIEN, HO M OT MX aKyCTM4eckoro ochopmienus. Mexay Tem BocnpousseaeHue
HM3LLKMX YacToT, oxsaTbiBatoLmx obnactb ot 30...50 go 200...300 Iy, okasbiBaeT o4eHb GonblLoe
B/IUSIHWE HA KA4eCTBO 3BYHaHWsi aKyCTMHECKOW CUCTEMDI.

Kak nucan B ceoe Bpems M. Idppyccu (P-8/72), mns xopoLuero BOCNpPOMU3BEAEHHS HU3LLIMX
3BYKOBbIX HacTOT HeobXxoaWM rPOMKOroOBOpWTENlb C BO3MOXHO 6ofiee HWU3KOW 4HacToTOM
ocHosHoro (nepsoro) pesoHaHca. TpeboBaHWe 3TO BbI3blBAETCA TEM, HTO HWXKE PE30HAHCHOM
4acTOTbl Pe3KO nafaeT oOTAada FPOMKOrOBOPMUTENs, TO €CTb CO3[aBaeMOe MM 3BYKOBOE
naeneHve. Huswas wdactota, BOCNPOM3BOAMMAs YCTAHOBKOW, WCMOJIb3YIOWEN AaHHbIN
rpomkorosoputenb, pasHa 0,8...0,9 HactoTbl ero OcHOBHOro pe3oHaHca. JTO, OLHAKO, MOXKET
6bITb TONBKO MPU NPABWLHO BbINOJIHEHHOM BHELWHEM O(OPMIEHUU POMKOrOBOPHTENS,
ycTpaHAloleM U3nyHeHe obpaTHOM cTopoHbl Audpdbysopa. B HacTosee Bpems TonbKO Tpu
BMAA BHeLLHero ohopMIeHHs No3sonstoT obecnednTb 3cpheKTUBHOE BOCNPOU3BEAEHHE HUSLLIMX
4acToT MPW WCMOJSIb30BaHWW POMKOTrOBOPHUTENIEN C JOCTAaTOYHO HWU3KOW 4HacTOTOM OCHOBHOMO
pe3oHaHca: 3aKpbITbld AWMK, a3ouHeepTop M nabupuHt. Hanbonee poctyneH pana
W3rOTOB/IEHUSI PAAHOMIOBUTENAMH  3aKPbITbIM ALMK WM (ha30MHBEPTOP, NO3TOMY B 3TOM CTaTbe
Mbl OrpaHMHMMCﬂ paCCMOTpeHMeM ATUX ABYyX BapHaHTOB BHELLUHEro O(*)OpMﬂeHHﬂ.

3aKpbITbii ALWMK MOSHOCTBIO UCKOHAET U3/TyHeHWe 3afHen CTOpPoHbl auddpy3opa. OgHako
YNPYrocTb HaxoAsALLerocs B HEM BO3fyXa, OCOBEHHO eciiM OBbeM ero He C/IMLIKOM BeWK
(Menbwe 1 M3 = 1000 nuTpoB), cknagbiBasCb C YNPYroCcTbio MOABMXKHONW CHCTEMbI
rPOMKOrOBOPHTENSA, MOBbILAET €0 OCHOBHYKD PE30HAHCHYIO YacToTy, M TakMM oDOpa3om
YXyALLAEeT OTAA4YY Ha HU3LWMX HacToTax.

PacyeTtbl nokasbiBaloT, 4TO OCHOBHbIM YC/IOBUEM WCMONb3OBAHWA 3aKPbITOrO  SLLMKA
HeBOMbLIMX rabapUTOB [ BOCMPOM3BEAEHUS CaMbiX HMW3LIMX HacTOT ABASETCA Haiuque
rPOMKOrOBOPHTENSA C O4EHb HWU3KOM 4acTOTOM OCHOBHOrO pe3oHaHca v HeBOo/bLUMM AUaMEeTPOM
oudpdbysopa. HeebinosiHeHWe 3TUX YCNIOBMM YXYALWAET K. M. 4. FPOMKOrOBOPUTENS W €ro oTaady.
Urobbl CKOMMEHCHMPOBAaTb YMEHblUEHWe OTAaqM TaKMX POMKOrOBOPWTENEN, MOBbILIAKT X
MOLLHOCTb, YBE/IMHMBAs pPa3Mepbl 3BYKOBbIX KaTyLUEK.

3aKpbiThl  fALLMK, KPOME CMELeHUst HacToTbl OCHOBHOrO pe30HaHCa, Bbl3blBaeT
[LOMNOJIHATESIbHbIE PE30HAHCHDIE SIBJIEHWSI HA BbICLUMX 3BYKOBbIX HacTOTax, KOTOPblE YMEHbLUaloT
PaBHOMEPHOCTb YaCTOTHOM XapaKTEPUCTMUKW FPOMKOrosoputens. s ycTpaHeHWs pe3oHaHCoB
BHYTPEHHWE MOBEPXHOCTHU fALLMKA MOKPbLIBAIOT WM AaKe 3anofiHAloT HacTb obbema
3BYKOMOI/IOLWAIOLMM MaTePHasIOM.

HekoTopoe BausiHME Ha HacCTOTHYIO XapaKTEPUCTUKY rPOMKOrOBOPHTENS OKa3blBaeT
BHELLHAA KOHGUrypaums slupka BcneacTeMe adidpekta Aaudpakuun  (orbaHue BOAHOM
npenatcteua). Yem 6Gonee obTekaemyio hOpMy HWMeeT MOBEPXHOCTb, Npuieraowas K
rPOMKOrOBOPHTENIO, TeM cnabee achdheKT AUGPaKLMK U TEM POBHEE HAaCTOTHAs XapaKTepUCTHKA.
Haunyuwen copmoit nosepxHocTv (B cMbicie OTCyTCTBUS audopakumu) Byaer cchepa wam
LMMHAP.

®Ma3onHBEPTOp SBNSETCS PA3HOBUAHOCTBIO 3aKPbITOro flMKA WM OTIMHAETCS OT HEro
HaJIMHMeM OTBEPCTHS HA OOHOW U3 ero CTOPOH, Hallle Ha OfHOW CTOPOHE C MPOMKOrOBOPUTENIEM.
3aKpbIThil LMK C OTBEPCTMEM npefcTaBnseT coboW pesoHaHCHylo cucTemy (pesoHatop
lenbmronbua), obpa3oBaHHYl0 ynpyrocTbio (TMOKOCTbIO) BO3ayxa B ALMKE M Maccoi BO3dyxa B
oTeepcTun. B obnactv pesoHaHca 3TOM cUCTEMbI Macca Bo3fyxa B OTBEPCTMM, 3aBUCALLLAs OT ero
nAoWaaM W TOMWMHbI Kpaes, BedeT ceba nopobHo auddy3opy, ABNASCH AONOAHWUTENbHbIM
u3ny4arenem, npuyem casa konebaHui Bo3gyxa B OTBEPCTMM OKasblBaeTcs nosepHyToi Ha 180°
OTHOCHUTENbHO KonebaHWi 3aaHel cTopoHbl audicby3opa, T. . KonebaHua Bo3ayxa CHMHGa3HbI C
KonebaHWAMU NepeaHei CTOPOHbI Audy3opa. ITO 0BCTOATENLCTBO M MOCAYXKMUIO OCHOBAHUEM
NS Ha3BaHWsl TaKOro aKyCTMHECKOro YCTPOMCTBA - (ha30MHBEPTOPOM.

MpaeunbHO cpaenaHHbii  ha30MHBEPTOP He TONbKO obecneYuBaeT BOCMPOU3BEAEHUE

93



HU3LIMX 3BYKOBbIX H4acTOT, HO M CMOCOBCTBYET YMEHbLUEHHIO HEIMHENHDBIX WCKaXKeHWH BOIU3M
4acTOTbl OCHOBHOTO pe3OHaHca rPOMKOroBopuTens. B obnacti OCHOBHOrO pesoHaHca
rPOMKOrOBOPUTENSA BC/IEACTBUE BO3PAaCTaHWsi aMM/MTydbl OBWXKEHUS 3BYKOBOW KaTyliKu W
Imdpy3opa Ha4MHAET CKasblBaTbCA HEMHEMHOCTb MX noageca (LueHTpupylowwas waiiba, Kpaesom
rodp) U B BOCNPOU3BOAUMOM CHrHasie NOABASIOTCA raPMOHWHECKME COCTABNSIOLLME, YBEIUYUBAs
HE/MHENHbIE WCKadKkeHus. BcneacteuMe  3HAYUTENBHONO  aKyCTMHECKOrO  COMPOTHBJIEHWUS
hasouHBEPTOpa NPU €ro Pe3oHaHCe, amm/MTyga ABWXKEHWH audddy3opa yMeHbluaeTcs, a
3BYKOBOE [jaB/ieHWe CO3AaETCs rNaBHbIM 0Opa3oM oTeepcTHeM hasouHeepTopa. [ockonbKy npu
aToM He MPOWUCXOOMT HesMHeNHbIX 3dheKToB (HapyllueHWe MPOMOPLMOHANBHOCTH MeXKAY
nepemelleHreM audidpy3opa M BO3BYKAalOLLIEH CHOM), 3BYK MNONYHAETC MEHee WCKadKeHHbIM.
Bbiwe pe3oHaHcHOM HacToTbl thasouHeepTop BeaeT cebs Kak 3aKpbiTbiid AwwK. M3secTHo, HTO
yBe/MHeHWe MOKOCTM BO3AyLIHOrO obbeMa M MacCbl BO3AyXa B OTBEPCTMM  CHWXKAlOT
pe30oHaHCHYlO HacToTy hasouHBepTOopa. YBenudeHue rMOKOCTU MOXKeT ObiTb [OCTUrHYTO
yBe/MHeHreM obbeMa ALMKA; YBESMHEHME MacCbl - yBelMHeHWeM obbema OTBEpCTHS: ero
NJoWanu U TOJILLMHDI KpaeB. 3BYKOBOE AaB/iEHWe, CO3[aBaeMoe OTBEPCTHEM ha3oMHBEPTOPA,
NPONOPLMOHANBHO KonebaTeslbHOM CKOPOCTH MacChbl BO3AyXa B OTBEPCTHM, KOTOpas 3aBUCHUT OT
KonebatenbHOM cKopocTH Auddhy3opa U pa3mMepoB OTBEPCTHS.

Ona ynobctea pacqeta obbema flMKa ha3oMHBEPTOPA, B 3aBUCMMOCTM OT >Kenaemow
4acTOTbl ero pesoHaHca W [/IMHbI Npoxoda, Ha pUc.69 npueepeHa Homorpamma. Mpu pacuete
Hago WMeTb B BMAY, YTO [A/AMHA npoxoja He pomkHa npesbiwatrs 0,1 AsMHbI BOSHBI
COOTBETCTRYIOLLIEN pe3oHaHCHOM YactoTbl, To ectb L<3400/f4, cm, a nnowaab OTBEPCTUSA
nonxkHa 6bitb ot 0,8 go 0,2 nnowagy audcysopa, H4TO COOTBETCTBYET AMAMETPY OTBEPCTHS
npubnuamtensto ot 0,9 o 0,45 nonHoro auametpa auddysopa. Ecam gnmHa npoxopa pasHa
TOMbKO TOMNLIMHE KpPaeB OTBEPCTMA MaHeNu, TO BO M3bekaHWe nageHWs 3dEKTUBHOCTH
chazouHBepTOpa, €ro naowanp [O/KHA COOoTBeTCTBOBaTb npubnusutensHo 0,8 nnowagu
andbdpysopa. A Tak Kak nnoliafib oTBepCTUs ha3oMHBEPTOPA NPU OJHOM U TOM >Ke pe30HaHCHOM
yactoTe cBsizaHa ¢ 06beMOM, TO HeoBXOAUMO MCMOJ/b30BaTh (ha3OMHBEPTOP ONpeaeneHHOro
obbemMa B 3aBUCHMOCTM OT pa3MepOB FPOMKOrOBOPUTESNS, B TOM C/lyHae, eC/iM TOJILMHA Kpaes
OTBEpPCTUS paBHa TOJILLIMHE CTEHOK sAiLuMKa. MnntocTpaumen 3aBUCUMOCTH OTAa4M ha3orHBepTOpa
OT M/IOWAAU ero OTBEPCTUS MOTMYT CJ/IY>KUTb HacTOTHbIE XapPaKTEPUCTUKU MPOMKOrOBOPUTENS C
OCHOBHbIM pe3oHaHcoM Ha Hactote 30 Iy npu HensmeHHOM obbeMe slKa ha3orHBepTOpa, HO
paznuyHbix  naowaasx  oTeepctus (puc.70). M3 pucyHka BUAHO, HTO yBenWHeHWe niolanu
oteepcTHa (NnoLwaab yseNM4MBaeTCs C HOMEPOM XapaKTePHUCTUKM) MOBbILLAET PE30HAHCHDIN MUK
W, CNefoBaTe/lbHO, OTAa4y MPOMKOrOBOPWTESS, MPHHEM 3TO COMPOBOXAAETCS W MOBbILLEHUEM
4acToTbl pe3oHaHca.

KoHdourypaums silumka dpasouHeBepTopa Npu OTHOLEHWK ero cTopoH o 1: 3 He suser
CYLLECTBEHHO Ha 4acTOTy pe3oHaHca; He cieayeT, OfHaKo, AenaTb ero Kybom WM KOJIOHKOW.
Jlyqwmnm cootHowweHuem ctopoH byaet 1:1,41:2 unm 1:1,5:2,5. Awmk dasonHsepTopa MoxkeT bbiTh
M He npaMoyrosibHon opmbl. KoHe4HO, Wwenu B sAWmKe Hedonyctumbl. Y  MpaBWIbHO
HacTPOEeHHOro (ha3soMHBEPTOPA HA HacTOTHOW XapPaKTEPWUCTUKE MOJIHOMO COMPOTHUB/IEHUS B
061aCTU HU3LWKMX 4HacTOT AOMKHO OblTb ABa NMMKa NPUBAU3UTENBHO PaBHOM BbicoTbl. [posan
MeX[y MaKCMMyMaMW COOTBETCTBYET OCHOBHOW PE30HAHCHOM 4acToTe rPOMKOrOBOPUTENS.

Ecnv B pesynbrate NpoBEpKM OKaXKETCA HEOBXOOMMbIM NEPECTPOWTb  PE30HAHCHYIO
4acToTy, To yaobHee BCero 3To caenarb, M3MEHWB OJIMHY NPOXOMA: YA/MHEHUE NPOXOAa CHU3MT,
a yKOpO“eHWe NOBbICUT pe3oHaHCHylo HYacToTy. B ciydae oqeHb kopoTkoro npoxopa (TonumHa
naHenv) ¢pa3soOMHBEPTOP MOXHO MEPECTPOMTb MPU MOMOLUM NEPEeNBHUraeMol LUTOPKM MM
NOBOPA4MBAEMOrO KO3bIPbKa, U3MEHSIOLLMX MIOLLAAb OTBEPCTHS.

B dasonHseptope MoryT 6biTb [ONONHWTENbHO YCTAHOB/EHbl BbICOKOYACTOTHbIE
rpomMKorosoputesin. B atom ciiydae oH npeBpatWTCs B ABYXMOJIOCHbIM 3BYKOW3nyyartenb. Eciu
BbICOKO4ACTOTHblE POMKOIOBOPUTENIM HE pyMnopHble, a Audpcpy3opHble, TO WX crepyeT
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M30/MpoBaTb OT BHYTPEHHEro obbema

AMKA KECTKUM  KosnakoM  (koskyxom). 7%
Mpu 3TOM HY>XHO y4WTbIBaTb YMEHbLUEHWE L
obbema fiLMKa BCEMM YCTAHOBJIEHHBIMU B g \\

HEM TPOMKOrOBOPUTENIIMU W MPOXOLOM,
ecnu TaKkoBoM umeetcs. [pubAUanTeNbHbIN

o
v

1/
06beM rPOMKOrOBOPHTENS B 3aBUCMMOCTH /
oT nuvameTpa gaucbdysopa Oyaer: npu ” 2
avdpcpyzope 15 cm - 2,5 n; 20 cm - 4 n; 25
cm - 6,5 n; 30 cm - 10 n. 1

s/
/

[nsa ycTpaHeHus wnu  ocnabneHus
OTPa>KeHWH 3ByKa M 0BpasoBaHMa CToAHMX  F
BOJIH,  YXyALIAIOWMX  PaBHOMEPHOCTb
4acTOTHOM XapaKTepUCTUKK &
rPOMKOroBOpHTENS, BHyTpeHHiOlO 44 ¥ s 70 108 w w By
NOBEPXHOCTb  fliMKa  pa3onHBepTOpa
(sagHioto cTOpOHY, AHO M OAHY M3 BOKOBbIX CTOPOH) ClefyeT NOKPbITh 3BYKOMOT/IOLLAOLLMM
maTepvasioM. Xopoluve pesynbTaTbl AaeT MOKPbiITME 3ByKOMoriowaiowmm Matepuaiom HY
FPOMKOrOBOPUTENA M MOABEC  3BYKOMOr/IOWAIOWEr0 MaTepuana nonepek  ALMKa.
3ByKONOr/IOWAIOLLEE NOKPbITUE CMOCOBHO M3MEHWTb TaKkKe OTAaqHy Ha HM3WMX HacToTax W
Tembp 3By4aHus. [pv MasoM 3BYKOMOM/IOWEHMM Ha HacToTe BTOPOTO MaKCMMyMa MOJIHOro
CONPOTHBIIEHHA rpoMKorosopuTtens (6onee BbICOKOro) 3ByK MOKeT 6biTb BybHaAWwWM. B 3tom
Cnyvae 3BYKOMO/IOLAIOWMI MaTepuas CrnedyeT MOMeCTUTb OKolo oTeepcTvs. CreneHb
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JeMNUpoBaHns yaobHO peryivMpoBatb Ha C/lyx Mo TemOpy LuendKa npu MOAK/IOYEHWH K
rPOMKOrOBOPUTESIIO 3/1eMeHTa HanpsikeHuem 1,5 B.

METOJ, PACHETA AKYCTUYECKOIO ®A30OUHBEPTOPA

Mpepnaraembiit B aobaBneHue K BbILEUINIOKEHHOMY METOL pacHeTa aKyCTUHECKOro
chasounseptopa 0. Jliobumosa no marepuanam ypHana “EW” (P-7/68) ocHoeaH Ha
NPOCTEMLIMX  W3MEPEHUsIX, MNPOBOAMMBIX C  BMOJIHE OMNPEAENIEHHbIM  3K3EMMNISAPOM
rPOMKOroBopH1TENs, yCTaHaB/IMBaEMbIM B aKyCTMHeCKui (pa3oWHBEPTOP MW Ha
HOMOrpachM4eckoM onpeaeseHH Pa3mMepoB Noc/ieaHero.

B nepsyio o4epenp, pykosoacteysico puC.J1 u Tabnuued, HeOBXOAWUMO HW3rOTOBWTbL
"cTaHOapTHbIM 0ObeM” - repMeTUHHbINM haHePHbIM AWK, BCe CTbIKM KOTOPOro BO M3OexaHue
yTedek BO3Ayxa TLATENbHO MOAOrHaHbl, MPOKMAeeHbl M npoMasaHbl nnacTuaMHom [Janee
U3MepSIOT COBCTBEHHYIO HacTOTy pe3oHaHca MPOMKOrOBOPHTENs, Haxomsllerocs B cBOHOLHOM
npoctpaHcTee. [lns 3TOr0 €ro noABelMBalOT B BO3LOYXE BAA/IEKE OT KPYMHbIX NPesMETOB
(mebenu, cteH, noTonka).

OuameTp audpdpysopa Paamepbi, MM

rPOMKOroBOpUTENS, MM A B C
200 255 220 170
250 360 220 220
300 360 220 270
375 510 220 335

CxeMa u3MepeHu npusefeHa Ha pHC.72.

3pecb 3l - rpagyMpoBaHHbIM 3BYKOBOW reHepatop, V - laMnoBbIi BONLTMETP NEpEMEHHOTO
Toka 1 R - peanctop conpotueaerrem 100...1000 Om (npu 60nbluMX 3HAHEHHAX COMPOTHBIEHHS
u3MepeHHe OKasbiBaeTcs 6osiee TOHHbIM).

Bpawas py4Ky HacTpOWKM HacTOTbl 3BYKOBOro reHepartopa B npegenax ot 15..20 po
200...250 Tu, foBMBalOTCS MaKCUMaIbHOrO OTKJIOHEHWA CTPenku BosbTMeTpa. Yactora, npu
KOTOPOW OTK/IOHEHWE MaKCMMasibHO U SIBNISIETCS PE30HAHCHOW 4acTOTOM MPOMKOrOBOPHTENS B
csoboaHom npoctparcTee Fp.

Cnepytowwmit 31an - onpeaenieH1e pe3oHaHCHOM HactoTbl rpomkorosoputens Fg, npu ero
pabote Ha "cTaHOapTHbii obbem”. s 3TOrO rPOMKOroBOpUTEnb KaamyT audhdy3opoM Ha
oTBepcTHe “cTaHfapTHOro obbema” M Crerka NPWKUMaloT, BO M3bexkaHue yTedek BO3ayxa B
MecTe CTbika noBepxHocTed. MeTof onpepesneHusi HacToTbl Pe30HaHCa MPEXHWH, HO B 3TOM
criyHae oHa 6yget B 2-4 pasa Bbiwe.

3Has 3TM [ABe 4acTOTbl, C NMOMOLLBIO HOMOIPAaMM HaxoAAT pa3Mepbl chasouHeepTopa. B
3aBUCUMOCTH OT AuameTpa Audpdy3opa rPOMKOroBOPUTENS  BbIBUPAIOT HOMOrpammy,
npyBeaeHHyto Ha puc.73 (ana gruamerpa 200 mm), Ha puc.74 (ans gramerpa 250 1 300 MM.) mam

r

3r

O

Puc.71 Puc.72
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Ha puc.75 (ona puametrpa 375 wmm). Mo
BbIOpaHHOM HOMoOrpamMe onpeaensioT obbem
dhazouHeepTOpa, A1 HEro COeaMHAIOT NPAMOM
NIMHUEN TOYKM, COOTBETCTBYIOLUME HaMAEHHDBIM
yacToTaMm, Ha ocsix “PesoHaHcHas 4acTota Fg”
(cm. puc.74 ToHqka A) m "PesoHaHcHas HactoTa
Fq” (touka B). OtmeqatoT ToHKy nepeceqenns C
CO BCnoMoraTeflbHOW OCblo W OTcloga BemyT
BTOPYIO MPSAMYIO JIMHWIO Yepe3 TouKy D fo ocu
" ONTUMaJIbHbIN obbem”. 3Ha4eHue,
COOTBETCTBYIOLLEEe HOBOM TOHKe nepeceqeHus E,
U SIBNSETCA UCKOMbIM 0ObeMoM

Ecnm HeT Kakux-nubo 0cobbIx
COOBPaXKEHUM L1 KOHCTPYMPOBAHUS  SILLMKA
crieuanbHOW  KOHdMrypauum, TO — pacHet

BHYTPEHHUX pa3MepoB €ro npu 3agaHHOM
obbeme MoOeT ObITb cAenaH No HoMorpamMe,
nokasaHHoM Ha puc.76. LunpunHa
dazouHeepTopa Oynet pasHa 1,4 BbicoTbl, a
gBbicota - 1,4 rnybunbl. [lonb3osaHue
HOMOrpaMMOW He MpPeAcTaBaseT TPyLHOCTEM:
NPOBOAAT MPAMYIO JIMHUIO MeXAy KpanHUMM

OCSIMM, Ha KOTOPbIX HaHECEHbI BE/IMHMHbI 0ObeMoB. TOUKM nepeceyeHns npsMon ¢ ocsmu A, B,
C onpepenaT LWHpHHY, BbICOTY U rNybuHy swuka. [uametp Bbipesa [ FPOMKOrOBOPHTESS

pasHbiM pasmepy C, ykasaHHOMy B Tabnuue.

[Lanee, 3apaBimch gUaMeTpoM TyHHENs, HEOBXOAUMO ONpPeSesUTb ero AJIMHY U NPOBEPHTD,
BMELLLAETCS /M OH B sALLMK chasonHBepTopa. JJIMHY TyHHeNs HaxoAaT U3 rpadpKoB, NPUBEAEHUSAX
Ha puc.77, ons Tpex BHYTPeHHUX AuaMeTpoB: rpadmku A - ona avametpa 50 mm, B - ona
nvametpa 75 mm K B - ana guametpa 120 mm. Bbibpas cooTeeTcTBytOWME rpadhivku, NO HacToTe
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Fg 1 obbemy chasonHBepTOpa, onpeaeneHHbIM paHee, HaXOAAT [/IMHY TyHHens (npumep Ha
puc.77B). OHa gomkHa 6bitb Ha 35-40 MM MeHblue BHYTPeHHe#H rnyBuHbl awwka. Ecan atoro He
NOJyHaETCs, MOXHO HECKOJIbKO M3MEHWTb KOHCOUIypaumio siLyKa, COXPaHWB ero obbeMm, Wau
B3ATb APYrol AMaMeTp TyHHens.

(a3onHBEPTOP M3roTaB/MBalOT M3 chaHepbl TonwuHoW okono 20 mm. Ecnu HeT Takom
TOJICTOM haHepbl, TO A4J15 MOBbILIEHWS YKECTKOCTH HY>KHO MPUKIENUTb BHYTPH ALLMKA MO AUAroHaM
Unn KpectoobpasHo 6pycku pasmepom 25 x 75 MM. AlwmMK coBUpaloT Ha BUHTaX U KJee WU BCe
LIBbI FEPMETU3MPYIOT. 3afHIO0 CTEHKY pEeKOMeHAyeTcs KpenuTb luypynamu (Mo nsTb LWITYK Ha
OfHy CTOpPOHY) C (heTpOBOM NPOKIAAKONW. TyHHenb AenaloT M3 TONICTOCTEHHOW KapTOHHOM
TPy6KHM.

M3rotosue hasoMHBEPTOP M YCTAHOBMB B HErO POMKOrOBOPWTE/b, MPUCTYNAOT K €ro
AemndompoBanuio. [1ns 3Toro rpOMKOroBopUTE/lb PEKOMEHAYETCS MOJIHOCTBIO 3aKPbITh C 3aAHeN
CTOpPOHbI C/IOEM CTeK/oBaThbl ToswMHOM 25-50 MM, npuKpennsss ee K [OCKe BOKpYr
andpdpysopogeprkatesis € MOMOLLBIO  KOJbL@, MPUBMHYEHHOTO LYpYNnamu WM BUHTaMM.
JocTtatoHHOCTb [eMncUpoBaHUs NPOBEPSIETCS C MOMOLLBIO CXEMbl, MPUBEAEHHOW Ha pHC.78.
ConpotveneHve pesuctopa R 6epetcs okono 0,5 Om. Ecaum ke wu3secteH KoadbdHLMEHT
nemndomposanus K ycunutens, ¢ kotopbiM ByaeT pabotatb arperat, M CONPOTHB/EHHE 3BYKOBOM
KaTyLLUKW rPOMKOrOBOPHTENS NepeMEHHOMY TOKY F, TO €r0 MOXHO OnpefesiuTb U3 hopmysbl R =
r/K, Om.

I'IepeBop,ﬂ nepeksio4Haresib U3 OgHOro noJsIoXkeHUAa B gpyroe, NnpUuciywmBaroTCAa K WENHKY B
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rpomkorosoputene. Ecnv oH BnonHe oT4eTMB U HeT "OyBHeHus” wnu "3BoHA”, 3HAYMT
ZemndoupoBaHre poctatoqHo. OkoH4aTeslbHoe pelueHWe MPUHUMAIOT MOoC/ie MPOC/YLIMBAHMS
OPKECTPOBOM My3bIKM C XOPOLLO BbIPXKEHHBIMK BacaMK U BEPXHUMU HOTaMM.

PACYET PErYJIATOPA TEMBPA

Yacto BcTpedaercss Heo6XoAMMOCTb [06aBieHUS K OKOHEHHOMY YCHWTENO
NPeaBap1TeNIbHOTO YCUIWTENs W perynsitopa Tembpa. Perynstopbl Tembpa cnyxar ans
NNaBHOW  PEryJMPOBKM  4acTOTHOM  XapaKTepWUCTUKW  ycunutened. Haubonbwee
pacnpocTpaHeHue nonydunu RC perynstopbl mMoctoBoro tuna. [puHuunuanbHas cxema
Takoro perysnstopa npueegeHa Ha pHUC.79. Pacqer perynstopoe Tembpa no metoguke Jl.
PueknHa (P-1/69) moxHo nposoautb no Homorpammam Ha puc.80 v puc.81, a Tarke c

noMolLLbio TabnLbl AONONHUTENbHBIX NapamMeTpoB. Hibke npuBoaMTCA NpuUMep pacHeTa.
Myctb TpebyeTcs paccuuTath perynstop Tembpa, HWMeOWMWH chnegylowue

XapaKTepPUCTUKH:
MopbeM HacTOTHOM XapaKTePUCTUKM Ha HU3KMX HacToTax my = +17 gb;

Monbem HacTOTHOM xapaKTePHUCTHKK Ha BbICOKMX HacToTax mg = +17ab;

HwkHss vacTota perynupoeku Tembpa HY f, = 30 l'u;

BepxHss 4acToTa perynuposku Tembpa BY fg = 18 klu;

R, = Rg = 47 kOm.

1. U3 Tabauubl Ons nonHOro AuanasoHa perynupoeku Tembpa me nonH = 34 nb
Haxoaum 3Haqenue B>70. Mpunumaem B = 100, Torpa Ry = RH/B = 470 Om.

2. U3 Homorpammbl Ne 1 ana my, = 17 nb u B =100 Haxoanum mg =17,8 ab.

3. U3 tabauupr ana mg =17,8 ab naxoaum A = R/Ry =10; Ag = A/(A+1) = By =
0,91; Kg = 0,09.

M3 Homorpammbl Ne 2 ins conpoTueieHHs axBuBaneHTHoW cxembl npu A=10 Ha HY r,
= Ry = 470 Om; my =17 ab; fy = 30 Iy Haxogum C,, = 10 Mk®, C,/A = 0,1 mk®.

4. Mpuusas I = RB/R3 = 10, Halinem R3 = 4,7 kOm. U3 Homorpammbl Ne 3 ans
3KBMBANIEHTHOTO COMPOTHBNEHUS cXeMbl Ha BY rg
= R3 = 47 xOm; mg = 17 pb n fg = 18 «kly

ReotF ‘@_ _L naxogum Cg = 0,02 mk®; Cg/A = 2000 n®.
ez & T PaccuutaHHbii  perynatop Tembpa wuMeeT
Fl :( KO3(hULIMEHT Nepeaaqn B HeKOppPeKTUPOBAHHOM
ISy yactTM pguanasoHa (Ha cpemHUX YacToTax)
—_— < (Kg K=0,09. YacrtoTHbiw GanaHc cxeMbl HacTynaeTt
R“?{'lg npu Ag = Bg = 0,91, nostomy ans nnaeHoM
& 7 f ng perynupoBku Tembpa HeobxoauMbl nepeMeHHble
= > pesucTopbl C 0BpaTHOM norapMMUHECKOM
Lg 3aBucumocTbio (kpueas B). Ona obecneqenus
u pacHeTHOM rnybuHbl  perynupoBku  Tembpa
Heobxoaumo, 4706bI Harpyso4Hoe
Puc.79 conpoTuBnEHUe perynsaTopa Tembpa 6bii1o
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HamHoro 6osblue ero BbIXOOHOro CONnpoTMUB/IEHNUA, a BHYTpPEHHEE CONpPOTHUBIEHHUE UCTOYHUKA
CUrHasla HaMHOro MeHblLlue BXOOHOIro CONpPOTUBJIEHUA peryndartopa.
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BbIXOAHbIE TPAHC®POPMATOPDBI H4: METOAUKA PACHETA U
KOHCTPYUPOBAHUA

MpuseneHHas metoauka Gbina npeacTtasneHa B Paguo Ne 3 3a 1967 r. Utobbi BbixoaHOM
Kackag, yewnutens HY orpasan B Harpy3ky HaubosibLuyto MOLLHOCTb MPH OrpaHUHEHHOM YpPOBHE
HEJIMHEMHBIX UCKAKEHWW, COMPOTUB/IEHWE HArpy3KU LOMKHO UMETb ONPEfENEHHYIO BeNUHUHY,
33BUCSLLYIO OT BHYTPEHHErO COMPOTHUB/IEHHUS 1AM UJIM TPAH3UCTOPOB U pexkuma ux paboTbl. [ns
NaMroBbIX KacKafoB COMPOTMB/EHWE Harpy3ku [AOMKHO 6bitb nopagka Tbicad Om, s
TPaH3UCTOPHbIX - [ecaTkoB Wi coteH Om. ConpoTuB/iEHWe >Ke 3BYKOBOW  KaTyluKu
[OMHAMUYECKOrO TPOMKorosoputens obbidHo He npesbiwaeT 10 Om. [MoatoMmy Harpysky
NOAK/IOHAIOT K YCHUMTENIO Hepes3 BbIXOAHOM TpaHcdopmatop (MoHMKaoLwmi).

Ecnu K BTOPMHHON OBMOTKE BbIXOAHOMO TpaHCopMaTopa, MMEIOWEro Ko3ddUuUMeHT
TpaHcopMaumK (OTHOLWEHWE YMCAa BUTKOB BTOPUHHOW OBMOTKM K HMCAY BUTKOB NEPBHUHHOM
0BMOTKHM) N, MOAK/IOHEH TPOMKOrOBOPUTE/b C COMPOTHB/IEHWEM 3BYKOBOM KaTyliku R, , To
nepeuyHas obMoTka ByneT npencrasnaTb coboW Ans NepeMeHHOro ToKa conpoTueneHue Ra =
RH/(n2 K.N.4.). ITO CONPOTHB/EHWE HA3bIBAETCS COMNPOTMBIEHUEM HArpy3KW, MPUBEAEHHbIM K
Lemnu nepeu4HON OBMOTKH, M/IM MPOCTO NPUBELEHHBIM COMPOTHB/IEHHEM Harpy3ku. OnTuMabHast
BE/IMHMHA COMPOTMB/IEHWMA HAarpy3ku ANs Namn, paboTalolux B ONPEefeNeHHOM pexuMe,
NPUBOAMTCA B ChpaBoYHUKax no namnam. Eciu ke BenM4MHA CONPOTUB/IEHUS HarpysKu
HEU3BECTHa, HanpuMep Npu paboTe Namrbl B PeXKMMe, OT/IMHAIOLLEMCA OT PEeKOMEHAOBAHHOTO,
TO €€ MOXHO OMpefe/iuTb OPUEHTUPOBOHHO B 3aBUCMMOCTU OT BHYTPEHHErO COMPOTUBJIEHHWS
JlaMmrbl NPU 3TOM peXxume.

CeppaeyHUKU BbIXOAHbIX TPAHCOPMATOPOB MMEIOT Ty >Ke KOHCTPYKLMIO U oBo3HaqatoTes
TaK ke, KaK, CEPAEHHHUKH CWJIOBbIX TPAHCOPMAaTOpPOB.

MpuHaTble 0603Ha4EHHS

R,, - conpoTuBneHne Harpysku (3ByKOBOW KaTyLIKW rpoMkorosoputens), Om.

R, - Np1BeneHHOe ConpoTHB/IeHWe Harpy3ku B Lenu aHoaa, KOm.

Raa - NMpvBeieHHOE COMPOTHB/EHWE HAarpy3KWM MeXy aHOAaMM [ABYXTaKTHOrO KacKaja,
KOm.

R; - BHyTpeHHee conpoTuB/ieHHe NaMnbl B flaHHOM pexkume, KOM.

P,, - MoxHOCTb, OTaBaeMas B Harpysky, Br.

lp - Tok nokos namnbl, MA.

Q. - nnowaab ceveHns KepHa cepaeYHuKa, M2,

Q,, - nnowwazp ceveHUs OKHa ceppieHHHKa, CM).

lc - ANMHA MarHWTHOM JIMHWK CepaeHHUKa, CM.

W{ - 4MC/IO BMTKOB NEPBUHHON OBMOTKHM.

W9- HUC/IO BUTKOB BTOPHUHHON OOMOTKM.

n - KO3hhHLUEHT TpaHchopMaLmH.

K.N.4 - KO3(Q(ULMEHT NONE3HOro AENCTBUS TpaHcopmaTopa.

L4 -MHAYKTUBHOCTb NepBHUHHOM obmoTku, H

f,, - HWKHAA rpaHuyHas HactoTa, lu.

M,, - KO3hhHMLMEHT HaCTOTHBIX MCKadKEeHWH Ha 3TOW HacToTe.

Pacuer BbixogHoro TpaHccopMaropa

Mpu pacHete [omkHbl GbiTb 3a4aHbl MOWHOCTb, OTAABaEMasi BbIXOLHbIM KacKafom
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Harpyske P,, conpotuenenue Harpysku (rpomkorosoputens) R,,, onumanbHoe npueeneHHoe
conpoTHeneHue ans Kackaga Ry wim Ry, vam BHYTpeHHee conpoTveieHue namnbl R; B aaHHOM
PeXHMe, HIKHSS rpaHudHas YactoTa f,,  KO3(hPMUMEHT 4HacTOTHbIX WMCKaXKeHWH Ha 3TOW
4acTote M,, 1 BesMHMHa Toka nokos namn |y

TpaHccdopmarop Ans 0AHOTaKTHOrO JIaMrNoBOro Kackaaa

OgpHoTakTHble BbixoAHble Kackaapl YHU paboTaioT UCKIIOHUTENBHO B peXkume A, npu 3ToMm
Yepe3 nepBuHHYl0O OBMOTKY TpaHcdopMmartopa MpOoTEKAaeT TOK MOKOS JiaMnbl, BbI3bIBAIOLLMM
NOCTOSIHHOE MOAMarHU4YMBaHWE CepAeYvHWKAa, B pe3ysbTate MarHUTHas MPOHWULAEMOCTb
Marepuana cepaeHHUKa W UHOYKTMBHOCTb OBMOTKM YMEHbLIAIOTCS.

OnTumasnbHoe conpoTHBEHMe Harpy3k1 Nlamribl MOXHO onpeaentTb no dopmyne: Ry = aR;,
kOm, ans Tpuogos a=2...2, Ana Ny4esbix TeTpofoe W neHtogos a = 0,07...0,15.

KoadhdpuumeHT tparccopmaumu: n = wo/wq = 0,032 (R, /( Ry k.n.a.))0.

K.n.a. TpaHcdopMaTopa Masiol MOLLHOCTH MOXET BbITb NpuHAT B npeaenax 0,55...0,8. Yem
MeHbLLE MOLLHOCTb TpaHChopMaTopa, TeM €ro K.n.4. HWXKE.

MuHUManbHO ~ BO3MOXKHOE  3HAY€HWe  MHOYKTMBHOCTM  MEPBMHYHOM  OBMOTKM
TpaHccopmaTopa, NpPU  KOTOPOM  KO3(PULMEHT HACTOTHbIX MCKaKeHMH MH Ha HWKHeH
rpaHM4HOM HacToTe fH He NpeBbilaeT 3aaHHOro, onpeaensetcs no copmyne: Ly =159 R,/ (f,,
(MH2 —1)0»5), 4, ecnm koachchMLMeEHT yeunenus Ha vactoTe f, nagaet no 0,707 ot koachdomumenTa
YCHIIeHUs Ha cpefiHuX 4YacToTax, To Lq = 159 Ra/ fy, M

CepaeHHuk TpaHcdhopmaTopa BbiOMpaeTcss B 3aBUCMMOCTM OT MoLuHOCTH. Pasmepbl ero
onpegensioT ucxoaa us ycnoeus: Q.Qy = A Py, oM A=10- ona tpuoga; A =20 - gns
neHToga M ny4esoro Tetpoda. Ecnv B BbixogHOM Kackaze npumeHeHa oTpuuaTenibHas obpatHas
cBA3b, 3HadeHue A ymebluaeTcs. MMpu rnyBoKoM oTpyuaTenbHo obpaTtHOM cBA3M 3HaqeHue A
GepeTcs B [Ba pa3a MeHbLUE YKa3aHHOro.

C uenblo yMeHbleHus rabapuToB TpaHcopMaTopa W 3KOHOMMW  MaTepuasios
pexomeHayeTcs npuHumatb Q. = Qq, Toraa Q. = (A PH)075, oM,

Uucno BUTKOB NepBUHHON OBMOTKM TpaHCopMaTopa U3 YCIOBUA NOJYHeHUs HEOBXOAUMOM
MHAYKTUBHOCTH 0OMOTKM: Wy = D (L4 IC/ Qc)075, 3Ha4eHus KoahdpuuneHTta D aaHbl B Tabnuue.

Ly Ig2, TH mAZ D
102 480
103 530
104 600
10° 685

AMNIMTYa NepeMeHHOro HamnpsbKeHUst Ha nepau-Hoi obmotke: Umq = (2 P, Ra)o’s, B.

MakcumanbHas MHAyKuMs B cepaedHuke: By, = 2,25 107 Um1/(fH Q. wq), Th.

Ecnv Bm 60snbie 7000 IMH, 4MCno BUTKOB NepBUHHON OBMOTKK onpeaenseTca no dopmyne:

Wy =3,2103 Upy/(F, Q)

Jvametp npoeopa nepsu4Hoi obmotku: dq = 0,025 (I0)0'5, MM.

Yucnio BUTKOB BTOPHHHON OBMOTKM: W9 = nwy.

Jvametp npoeopa BTOpUHHOI 0BMOTKM: dy = 0,8 di/ (n)o’5 , MM.

UTo6bl YMEHbLIUTb BAMSHUE NOCTOSIHHOTO NOAMAarHU4MBaHHUs, cepaeHHUK TpaHccopmaropa
cobupaloT € 3a30pOM, TOJLLMHA NPOKAKKU 3a30pa:

d; = 0,62 106 wq lg, MM - ana cranm;

d; = 1,16 106 wq lg, MM - ana nepmannos.
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TpaHcchopmMaTop il ABYXTaKTHOrO JIaMMOBOro Kackaga

LByxTaKTHble BbIXOAHbIE Kackafbl paboTaloT unu B pexxume A, unu B pexkume AB. Pexxum
B BBMay 6OMbLIMX HEMHEMHBIX UCKaXKEHWH NMPUMEHSETCS TONbKO B MOLUHbIX yeunutensax (50 Br
W BbiLLE).

Mpu pexxume A onTMMasibHOE NPUBEAEHHOE COMPOTHB/IEHWE HArpy3KW MeXxay aHoLaMM
namn pasHo Ry; = 2 R, (R, onpenensietcs kak ans oaHotakTHOro kackaga). lMpu pexcve AB
Be/iMHMHY Raa HaxopaT B cripaBoYHMKax WM ONpPeaensioT Mo XapaKTepUCTHUKaM Jiamrl.

MoluHocTb B Harpy3ke paBHa YABOEHHOW MOLLHOCTH, OTAaBaeMOW OAHOM NaMMow.

Uncno BUTKOB NEpBUHHON OBMOTKM paBHO:

wq =450 D (Lq I/ Qc)o’5 - AN CepAeHHUKa M3 TPaHCOPMATOPHON CTau;

wq =200 D (L1 IC/QC)O’5 - ONA cepheqHWKa M3 nepmasiios.

OTBoa Aenaetcs OT cepeanHbl 0OMOTKM. OcTanbHOM pacHeT BbiMoHAETCA No dopMmynam,
nNpuBEAEHHbIM AN OAHOTAKTHOrO Kackapa, R, 3ameHsetcs Ha R,,. lMnactunbl ceppeqhmka
[BYXTaKTHOrO TpaHcchopmaTopa cobupatoT BriepeKpbilKy 6e3 3asopa.

TpaHcdopMaTop ans YNbTpasiHeNHOro (CBepX/IMHEMHOro) Kackaaa

Pacyer TpaHcdopmatopa  BbinosHseTca no  dopmynam, NPUBELEHHbIM  AAs
COOTBETCTBYIOLLErO OAHOTAKTHOIO MM ABYXTaKTHOrO Kackaga.

KoathdpLMeHT p = w5/ W, NOKa3bIBAIOLMIA OTHOLLEHHE HWC/1A BUTKOB OBMOTKM SKPaHHO
CETKM K HMC/ly BUTKOB aHOAHOM OBMOTKHM, Bbibupaetcs B npegenax 0,22...0,23 nns namn tvna
6MM v 6MN6C wu 0,42...0,45 ons namn tmna 6M14M v 6M3C.

B 3axnioqeHe npuBoaMM TabsuLy 3aMeHbl laMn MHOCTPAHHOrO MPOM3BOACTBA Ha Namnbl
OTE4ECTBEHHOW HOMEHK/IATYpbl.

Tun namnbl Ananor Bo3moxkHaa 3ameHa MNpumevarue
oTe4ecTBeHHON

EBC91 - 63, 6r2

EF86 6>K32M 62K1M, 6)K8

EC92 - 6C2I1, 6H2I1, 6HIC 1

EF93 - 6K4rl, 6K4

ECC40 - 6H1M, 6H8C

EF94 - 6>K4M, 6>K3

ECC81 - 6H2r1, 6H9C

EL34 6M27C ry-50

ECC82 - 6H1M, 6H8C

EL84 6M14n 6M1n, 6necC

ECC83 6H4M 6H2r1, 6HIC

EZ81 - 6L140N

EF40 - 6>K1M, 6)K8

ULA - 6M1n, 6necC, 6r18n 2

EF80 - 6>K50M, 6)K6C, 6K4

Mprmeyanme: 1. Ins npsamoM 3ameHbl UCMOMb3YeTCA OAMH TPUOL;

2. HanpspkeHus Hakana He cosnagator.
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NAPAMETPbI, THOBOM PEXXUM 1 LLOKONEBKM
INEKTPOBAKYYMHbIX MPUBEOPOB LUMPOKOIO NMPUMEHEHUA

KEHOTOPOHbI U AUOAbI

Tun nomnbt Iwnp‘ waxer MA Uo6p. woes B | P B | RkOm | C,,, n®
1ic 50 15000 05 75 20
7C 20 30000 - 14,0 1,35
wnn 03 20000 - 200 08
11206 03 10000 - - 08
21 06 25000 - - 30
20C 0,1 100 0,01 - 03
202C - 200 50 - 05
2036 - 150 - - 24
207C - - 6,0 - -
209C - - - - -
201 10 - - - 225
2U2C 75 12500 - 4,1 -
36A-B 100 450 02 - 38
3U16C 11 35000 - - 15
3u1sn 15 25000 - 150 15
405C - - 04 - -
40170 - - 10 - -
4U6C - - 10 - -
4414C - - 12 - -
543C 250 1700 - 02 -
5UdMm 140 1550 - 0,1 -
5u4C 125 1350 - 0, -
5uscC 420 1700 300 02 -
5U9C 205 1700 12 03 -
sui2n 50 5000 50 - -
6030, - 200 - - 25
604X 50 365 - - 19
616A 10,0 450 02 - 30
60180 0,18 150 0,01 - 05
61100 10,0 100 05 - 35
60130 - 450 10 07 10
6014n 150 5600 45 0,09 100
60150 - 200 05 - 12
60168 - 450 10 03 20
60200 220 6500 50 - 85
su19n 120 4500 - 0,1 8,0
&U17C 215 4500 8,0 0,045 1,0
6x2n 200 450 05 - 30
6X6C 16,0 465 - 05 42
6X7b 16,0 450 0,2 - 53
6L4n 300 1000 30 0,4 -
6U5C 300 1100 - 02 -
4L10Mn 450 4500 - 01 50
613N 900 1600 8,0 - -
éL115C 375 1350 - - -
12X3C 20 100 0,1 - 0,48
30U6C 500 500 - 0,15 -
30U1IM 500 500 - 0,15 -
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TPUO/bI

Tun nomnel | S, MA/B| 1 | Ry, MOm|C,,, n®|C,,,, n® Cnp, n®| P, Br
1C38A 086 | 245 75 0,85 1,25 1,15 -
2C490 6 55 - 33 0,1 20 40
6C15N 45 52 0,15 11 18 50 7.8
6C26 1 50 1,0 65 23 1,6 1,
6C2110 - - - - - - 36
6C26b-K 52 25 1,0 33 35 1,42 14
6C286 19 40 10 575 1,85 30 24
6C276K 42 70 1,0 33 34 1,0 1,45
6C296 19 40 1,0 95 3,75 0,27 24
6C306 21 17 25 7 0,8 45 50
6C31b 18 - 10 4,1 15 38 25
6C326 35 100 2,0 28 0,65 12 15
6C33C 40 - - 30 9 31 60
6C34A 4,6 25 1,0 2,0 23 1,6 1,1
6C35A 4 70 1,0 2 24 1,7 09
6C37b 16,5 13 01 b 47 39 45
6C36K 8,0 145 - 30 0,02 1,6 30
6C39C 0,2 500 0.2 35 1,2 0,1 75
6C400 0,2 11000 - 25 05 0,05 6,0
6C41C 21 - 02 1 5 15 25
6C44[ 6 25 - 4 0,1 20 3,0
6C45K 13 - - 28 0,015 14 22
6CA6T 20 7 0,25 6 1,76 7,5 55
6C47C 45 - 0,05 37 7 38 33
6C480 35 40 - 3 0,05 2,1 30
6C51H 12 32 05 5 25 2 1,0
6C52H 10 64 05 4,75 24 0,85 1,0
6C53H 13 75 - 4,75 0,06 17 1,0
12C42C 60 - 02 40 15 55 120
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BbIXOAHBIE NEHTOMAbI

Tun namnwi S, MA/B Ry, kOm [P, ., Br Po BT [ C n® [ C,,,, n® Cnp, n®
6Min 49 42 48 12,0 8,0 45 0,7
6MN3C 6,0 25 54 20,5 11,0 8,2 1,0
6N6C 4,1 52 3,6 13,2 9.5 6,5 09
6N7C 59 325 - 20,0 11,5 6,0 07
6119 11,7 80 2,4 9.0 11,1 6,6 0,06
6M13C 95 23 45 14,0 17,5 6,1. 0,9
6Mm4n 11,3 30 4,2 14,0 11,0 7.0 0,2
6M5n 15,0 100 45 12,0 13,5 7,0 0,07
6M18n 11,0 22 3,0 12,0 11,5 6,0 0,2
6MN20C 8,5 7 - 27,0 22,5 10,0 0,8
6N21C 40 20 28,0 18,0 8,2 6,5 0,15
6MN23M1 45 44 11,0 11,0 7.5 4,5 0,1
6256 45 - 0,75 4,1 6,7 6,8 0,2
6MN27C 10 15 8,5 27.5 15,0 11,0 1,0
61306 44 - - 55 12,0 4,2 0,6
6MN31C 12,5 4 - 10,0 18,0 8,5 1,3
6MN33MN 10,0 25 6,6 12,0 12,0 7.0 1,0
6MN34C 13,0 - - 18,0 21,0 11,0 1,2
6MN357-B 10,5 - 1,0 52 11,5 6,0 0,2
6M36C 14,0 45 - 12,0 32,0 19,0 1,0
6MN37H-B 20,0 - - 15,0 27,0 55 04
6M138M 65,0 30 - 10,5 21,5 39 0,07
6MN39C 45,0 18 - 10,0 18,0 4,0 0N
6N41C 8,4 12 4,0 14,0 23,0 10,5 0,5
6MN42C - 1,5 - 24,0 39,0 14,5 1,0
6350 30,0 8 1,0 8,3 15,0 2,5 0,6
63611-E 30,5 15 - 8,3 15,0 5.8 0,07
6371 1,6 - - 10,0 56 1,1 0,05
6313H 8,5 - - 2,0 7.0 1,9 0,02
6314H 8,5 - - 2,0 7.0 1,9 0,02
6312H 10,0 100 - 2,2 7 1,5 0,01
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Ornaenenue

Mpepvicnosure
Or Hi-Fi k High-End

Mpoctbie cxembl

OpHonamnosbit ycunutens B. Bopucosa

[Oeyxnamnosbit ycunutens B. Muxaiinosa

Cxema 6arapeiHoro npowrpbisatens E. JonoHosa
MpocTol cTepeodIOHUHECKHIA YCUNIUTENb
CrepeodhoHmteckas npuctaska A. Bopobbesa-Obyxosa
YM3Y 6e3 BbixogHoro TpaHcdopmaropa J1. KoHoHosWHa
CrepeochoHmHeckuin yecumtens 6onrapura M. Kycesa

Cnoxble cxembl YM34

Op+okaHanbHble cxembl YM34

lMNpoctas cxema BbicokokadecTseHHoro YM34

YM3Y nns Bocnpoussenerus rpamaanucu . Kpbinosa

"Mpoctoin” YM3Y 0. Muxainosa

YM3H ¢ ynbTpasnMHeliHoM XapaKTepucTkol Hemelkoro creupasimcta @. Kione
Bbicokoka4ecTBEHHOrO ycunuTeNs HU3KoW Hactotbl Ha 8 Br A. KysbmeHko
Mogenb wmpokononocHoro YM34Y C. MatsreHko

Cxema BbicokokadecTBeHHoro ycunutens @. Kione Ha 10 Br

YM34 ®. Kiore Ha 20 Br

Cxema BbicokokadecTBeHHoOro okoHevHoro YM3Y . Kiore Ha 20 Br
20-satTHbIM OKOHe4HbIM YM3Y B. Bosbluosa

MowwHbit YM3Y Ha 100 Br B. LywypuHa

Ycunurenb MOLLHOCTH CTaluMOHAPHOMO Tyna

BbicokokadectseHHbii YM3Y H. 3bikosa

Ycunutenb MoLLHOCTU HU3KOM HacTotbl A. Baesa

CxeMa nepeHOCHOro ycunuTensi 3ByKoBbIx Hactor b. Moposoea
BbicokokadecTBeHHbIH cTepeodhoHHHeckui yeunutenb U, CrenuHa
BbicokokadecTseHHbIH lamnosbii yeunutenb E. Ceprueeckoro

MowHbiM aByxkaHasibHbIM YM3Y A, Baesa

Cxema crepeochormHeckoro Moctosoro YM3Y K. BaricbeiiHa

10

14
14
16
17
18

N3

24

24
24
25
27
27

29

32
33
34
35
37

SX&EH 88

53
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Crnoxbie MHorokaHasbHble YM34

[JByxxaHanbHbIM yeunutens A. CnoHuma

[ByxKaHanbHbIA BecTpaHcopMaTopHbIM OKOHeHHbIN Kackan d. KioHe
BbicokokadecTBeHHasi cTepeodhoHuHeckas yctaHoBka I. Kapacesa
[JByxxaHanbHom ynbTpanvHeiHom YM34 A, MexkepoBckoro
Crepeoycunmrens HO. PomaHioka

MoLUHbIM BbICOKOKAHECTBEHHbIM AByXKaHasbHbi YM34
[ByxKaHabHbIM ycUnuUTeNb HA3KOM Hactotbl B, AyHzemca
TpexnonocHbIM BbicokokaqecTBeHHbin YM3Y I, Myapeuosa
3ByKoBoCnpou3soasaLLas ycraHoeka B. BnaceHko

Ycwmteny MOLLHOCTH 3BYKOBOM HacTOTbi MPOMbILLIEHHOMO NPOU3BOACTBA
MarnutodpoH "Actpa-2”

Maruutona "Munus”

Pappona sbicokoro knacca "Puronpa”

MarnutodpoH ”[Hipo-12H”

Crepeocpormyeckas paavona “Benapycb-62-ctepeo”

3ByKoBOM arperar Puxkckoi thabprku My3biKasibHbIX MHCTPYMEHTOR

3akioHeHure

[unszaiH High-End annaparypbl

Kak uamepuTb pexkum iamnbi?

TpeboaHHs K FPOMKOTOBOPHUTESISAIM HUBLIKMX 3BYKOBbIX HacToT

MeTop pacyerta aKyCTMHECKOrO dhasonHeepTopa

Pacuet perynstopa tembpa

BbixogHble TpaHccopmatopbl HY: MeToguka pacHera v KOHCTpyMpOBaHUsi
MapmeTpbl, TMMOBOW PEXXUM W LIOKOseBKH JBI1

“Knura-no4ron”
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Papnonobutensckuin High-End. K.: “Pagioamatop”, 1999, 112 c. ¢ un.
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