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OT ABTOPOB

«Ceos cucmema... — nosmopun on. ¥ cnoea yuunmuyn
cebs 3a yxo. — Ceeodna amo yxe ne umeem cmoicaa!l Bee
PABHO, MO NAMNOGHIL yCUAUMENb COOCIMEEHHOLL COOPKIL.
Yem mpamums cunvt u epema Ha mo, 4mobsl 3Mo co-
bpamp, npoue noitmu ¢ ayouomazasun u Kynumsp cebe
HOGeHbKULl Ha mpan3ucmopax. H dewesne, w 3gy4um no-
ayuwe. M ecau cnromaemces, cpasy 0OMoi npudym u no-
yunam. A 6yoerus HO8bLIL NOKYynams — U cmapblii 3a6epym
no dewueexe... B nawe epems nem mecma unousudyans-
Holm cucmemam. Coenace, 6vi10 apems, Koeoa 3mo npeo-
cmaeaano Hekyio ennocms. Ho ceituac — ne maxk. Celi-
Yac 6ce MOXKXHO Kynums 3a dewveu. B mom uucne u weno-
6EUCCKOE MBLLUNEHUE.»

Xapyku Mypaxamu. Jauc. Ipuc. I3nc. (nepeBo ¢ ATIOHCKOrO
. Kosanenuua). —CIT6.: Am¢popa. TUIL Amcbopa, 2004.



HanHas KHUra ABiasercs nocobuem s xenaomux 063aBecTucn
BbICOKOKAY€CTBEHHOI ayarocucTeMOi. 3anaya aBTOPOB — I10-
MOYb BCEM KaTEeropusM uuTarteseil B BbIOOpe, a MMEIOUIMM pa-
THOMOOUTENBCKYIO MTOATOTOBKY — B H3rOTOBJIEHWH KOMITOHEHTOB
ayInOCHCTEMBI.

B nocnenneM ciyyae 6onbiioe 3HaueHUE UMEIOT NPUBOIMMBIE B
KHMre TeXHOJIOTUH U COBeThl KAaTeropuu «HOy-xay», 6e3 obnana-
HUSA KOTOPBIMH MOXHO JIMLIb [TOBTOPUTH KOHCTPYKLIMM, HO HEJb-
351 HOOMTHCS MOJUTMHHO BBICOKOKaYyecTBeHHOro 3pyyanus. Ocoboe
BHUMaHHe YAEJIAETCA KOMIUIEKTYIONMM U MaTepuasnam; aBTopLI
IpeNOCTaBJSIIOT YUTATEJsIM BO3MOXHOCTb CAMOCTOSTENLHO, B
3aBHCHMMOCTH OT YPOBHS IIOXOAOB H XejlaHus nopaborath pyka-
MH, BbIOHpaTh MEXIy HM3rOTOBJIEHHEM M NpuobpereHuem pas-
JUYHBIX KOMIIOHEHTOB NpPEACTaBJEeHHbIX B KHUT'€ KOHCTPYKUMIA.
ITpu 3TOM caMoeNnbHbIE NeTall He YCTYNAIOT [MPOMBILUICHHBIM,
NPOU3BENEHHBIM P¥pMaMHM C MUPOBLIM UMEHEM. TexHOIOruM,
U3JIOKEHHbIE B KHUTE, ITOMOrYT YMTATEJAM YAYy4IUUTh 3ByYyaHue
yX€e MMEIOILEHCS Y HUX ayAuOoaniapaTypsl, T.K. HE CyLIECTBYeT
UpeanbHON TEXHUKMU.

IToBecTBOBaHME MpeaBapAeT KPaTKOe 3HAaKOMCTBO C OCHOBHbIMH
TIOHSITUSIMU, TEPMHUHAMU U CTAaHAAPTAMM, UMEIOLIMMHU OTHOIIEHHE
K BbICOKOK24eCTBEHHOMY 3BYKOBOCHPOH3BEEHHIO, €r0 HPOLLIO-
MY M HacTOsLIeMy.

B manbHeiiineM nocnenoBaTelbHOCTD paccMOTpEeHHs KOMITOHEH-
TOB dyJHOCHUCTCMBI dHAJIOTHYHA MYTH [MPOXOXKIEHHUs 3BYKOBOIO
CHIr'HaJla, a HMEHHO. UCTOYHHK — YCHIIHTENb — AKYCTHYECKas
CUCTEMA.

ABTOpBI BEIpaxaioT ocobyo bnaronapuocts (ororpady ITonosy
I'puropuio T'ennanseBuuy U cToONApy-KpacHoaepeBUIMKy [ony-
6artaukoBy IOpuio AHaTonbeBHYY 32 MOMOILB B CO3[aHUM [aH-
HOTO MaTepuana.



Ha nepsslit B3 npobiema npuobpeTenust BLICOKOKaueCTBEH-
HOI ayIMOCKCTEMBI PElIaeTcs CIeAyIOIMM 00pa3om.

Bapnanur 1: HakanuBaercs (BbIHMMaeTcs U3 KapMaHa, 6epercs
B BUIE CCY/IBl U T.I.) HEKOTOpasi cymMMa neHer (06bIYHO pa3yMm-
Hasi), COBepLIaeTcs MoXol Mo Mara3MHaM, BbIOMpaeTcs nonxo-
AU 10 IM3aKHY, pa3MepaM U (PyHKLMOHAILHOCTH MY3bIKallb-
HBIH LEHTP. :

BapuanT 2 (neHsru aeBaTh HeKyna): MOKYNAeTcs ayauonepHo-
IMKa, BLIOUPAIOTCS «CaMble KPYThie» KOMITOHEHTBI.

Hror omvH: Bbl — obsiagaTesib BHICOKOKAY€CTBEHHOM ay[MOCH-
CTEMBL... He MpaBJia Jiy, cTpaHHo? Ha npakTuke nepsbiii BApHAHT
riepenaeT BeCbMa JaNeKylo OT OpUruHana 3ByKOBYIO TIpOrpammy,
[IPAKTUYECKH HE TO3BOJISAS PA3NUYNTL OTHEIbHbIE MY3blKabHble
MHCTPYMEHTHI MM r0JIOCa — 3ByYaHUe fIpeBpaliaercs B Kkauy. A
BTOPOI#i BAPHAHT MEHEE BCETO COOTBETCTBYET XBAJIEDHBIM OT3bIBAM
u3 aynuousnanuii. Urpa ne crour caey!

Eiie onxa mobGonbiTHaA geTanb: B 000MX Clydasx TEXHUUYECKHe
XapaKTepUCTUKUA CHUCTEM MOFYT OKa3aTbCsi Onu3Kkumu aubo Bo-
ob1ie uneHTHYHBIMHK!

Bosnukalor u npyrue npo6aemsl: o-pasHOMy 3By4YaT, HarpuMep,
abCoMOTHO OIMHAKOBLIE KOMIAKT-IUCKH, POUrphIBacMble Ha ar-
rapaTtype OIXHOM LIEHOBOI KaTeropuH; yBbl, U B ClIy4ae CaMOCTOsI-
TEJILHOIO M3rOTOBJICHMS HE YAAETCS MOJTYYNTh XeNaeMblii pe3y/sTar
naxe IpU UCII0IbL30BAHUK BEICOKOKAYECTBEHHBIX 3IEMEHTOB; MHO-
rMX IIOKMPYET TaKOH aHaXPOHMU3M, KaK 3JIEKTPOHHBIE JIAMIIEL ..

Ilpumevanue. Ha npaxmuxe daxe m.H. «caenou mecm» He daem
PeanvHo20 Npedcmasneus o iyuuiem (¢ movku 3peHus
Ka4ecmea 80cnpou3gedeHun) U3 HeCKOMbKUX UCNbUMY-
embLx annapamog 68udy cybseKmueHocmI OUEHOK — Y
Kax0020 cayuamens céou 6321n:A0bl HA NOHAMUE Ka-
Yecmea 38yHaHUA; Heb3A He YHUMbI8ams NCUXono2u-
HecKutl (haxmop, nOCKObKY 60CTPUAIMIE MY3bIKU — NPO-
Hecc MHO20MEPHBLIL: NOPOU “HeN08eK CALIUUM e HIO-
aHchl 38yK080cnpoussedenus, Komopsle xeaaem
yeastuwams (nubo He CABLNULM HeXeNamenbHble).

ABTOpbI HAJICIOTCS!, YTO JAHHAsi KHUIA IOMOXET TPEoNioNieTh BCe
3TH Mperpanbl Ha MyTH K Hacrosiemy 3ByKy! ITonsitku «npuss-
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3aTb» KayecTBO 3By4aHMs — MapaMeTp BeCbMa CyOBEeKTHBHbIN —
K TEXHHYECKMM XapakTepHcTukaM (OOBLeKTUBHBIM) MpearnpHHIUMa-
I0TCs1 IOCTaTOYHO JABHO.

B 70-x rr. npouuioro Bexa rnosBUICs CTaHIapT IS arnaparypel
BbICOKO# BepHocTH Bocripon3seneHus (High Fidelity, coxpaiien-
HO Hi-Fi) — DIN45500 (DIN — abbpesunarypa ot Deutsches
Institut fur Normung — HemelKasi HENPaBUTENLCTBEHHAsl Opra-
HHU3aLlMsl, 3aHUMAIOILASACS CTAaHAAPTH3ALMEN JUIS JIydLieil uHTe-
rpaLuy pbIHKA TOBapoOB M yciyr B ['epMaHuK U Ha MEXAYyHapOL-
HOM pruiHKe. IIpoaykTamMu 3T0i opraHu3aiuy sBJsIOTCA BCEBO3-
MOXKHBIC CTAH/IAPThl, KACAIOIIMECS pA3JIUIHbIX Chep MPUMEHEHNs],
B TOM YHCJIe, HE OTHOCsLIMECsS K 00JacTH 3ByKOBOCIIPOU3BEie-
Hus). bnaronaps cBoei 1aKOHWYHOCTH, DosbLIYIO pacnpocTpa-
HeHHocTh nonyyus tepmus Hi-Fi. OcHOBHbBIE TapaMeTpsl yCHiIn-
Tesieil, onpezesieMble CTaHAAPTOM, Mpescrasjiexsl B Taba. B.1.

Hpennonaranocr:, YTO OBa YCUIIMTENS, TOJIHOCTHIO OTBEYAIOIHE
JaHHOMY CTaHIapTy, NMPHU MOAKJIIOYCHUH K HAEHTHIHBIM UCTOY-
HUKaM CHraaja u akyCTu4eCckum CrucreMam obecneyaTt OAWHAKO-
BYIO «MY3BIKaJIbHOCTb» 3BYKOBOCIIPOU3BEIEHUS. YBbI, nHaHHOE
[IPEANOJOXEHNE OKA3aJIoCh OUIHOOYHBIM. ..

Ipumeuanue. «My3pIkanbHOCIb» — UHIMEPECHDLI MEPMUH: 0moenb-
Hble CReLUAUCIMbL CHUMQIom, 4o 6 udeae ayouocu-
cmemMa 00JKHA JOHOCUMDb 3AMbICeNl KOMNO3UMopa
(ucnoanumenn), a He monvko npodyxm pabomet
38yKopexuccepa.

BriocnenctBun HeKoTOpbIe ronoxeHus crangapra Hi-Fi HeonHo-
KPaTHO NepecMaTpUBaIMCh (B YACTHOCTH, MOABWIMCH [IPECIOBYThHIE
20—20000 I'tt) n DOMONHSANAMUCH, HO KPUTEPHii COOTBETCTBUS TEX-
HHYECKMX XapaKTEPUCTUK KA4YeCTBY 3ByYaHUs («My3bIKaIbHOCTH» )
He pa3paboraH 10 cux nop. Tem He menee, Hi-Fi ocraercs eann-
CTBEHHBIM CTaHAApPTOM B 00JACTH 3BYKOBOCIPOU3BENEHUS, He-
B3Hpasi Ha CBOMX (OTKPOBEHHO KOMMEDPYECKMX MJIM BECbMa OT-
BJIcUeHHbIX) rocnenosareneit — State of the art, Hi-End u 1.1
P paspaboTyuKOB CUHTAET, YTO COOTBETCTBHE MaKeTa KOHCTPYK-
uuu crannapty DIN45500 yxe o3Hayaer oTcyTcTBue rpyosix
omMbOK NMpH KOHCTPYMPOBaHWH, a JajbHEHuIas 3a/1laya — «Bbi-
BElEHUE Ha 3BYK», T.C. MOMNbLITKA HANUTH Ty CaMyl0 «MY3bIKa/b-
HOCTb» pasMYHBIMH, NOPOif IHaAMAHCKHUMH METONaMH.
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Cranpgapt DIN45500. MapameTtpsl ycunureneii [4]

Tabnumya B. 1

aKyCTUHECKO!M CYCTEMBI,
He MeHee

MapameTpbl ycunurenen 3Ha4eHus Ycnosus namepeHmin
napamMeTpoB
MNepexogHoe 3aTyxaHue 40 pb Ha Bxopn opHOro KaHana
Mexay KaHanamu Ha NOAAIT MAKCUMANbLHO
yactorte 1 kl'u, He meHee A0NYyCTUMOE HanpsaxeHwe,
K BXOY APYroro kaHana
MOAKNIOYAIOT 3KBUBANEHTHOE
CONPOTUBNEHWE HArpy3Ku
To xe, B gManasoHe 4acToT 30 ob
250 'y - 10 kl'y, He meHee
MepexogHoe 3atyxaHue 50 nb Ha Bxon oaHoro kaHana nopa-
MEeXAy KaHanamu Ha 0T MakcvManbHO AoNyCTMMOe
yactorte 1 kl'u, He meHee HarpskeHwe, BXxon Apyroro
To xe, B AManasoxle 4acToT 40 pb NOAKNIOYAIOT K HAarpyske,
250 'y, - 10 kl'y, He meHee 3KBUBANEHTHOM BhIXOQHOMY
COMNPOTUB/IEHWIO COOTBETCT-
BYIOLLIEMO UCTOYHUKE CYrHana
KoadduruneHT B3anmo- 3% Mp¥ HOMWHAsILHON BLIXOAHOW
MOZYNAUMU CUrHanNoB ¢ MOLLUHOCTH 1 COOTHOLIEHWI
yactotamm 250 My — 8 kly, YPOBHEWN BXOAHbBIX CUrHANORB
He Bonee C yKasaHHbIMW sacToTamm 4:1
PaccornacoesaHune Mexay 3nb [Mpw BXOAHOM HANPsXeHUW Ha
KaHanamv guanasoHe 6 nb meHbLwe Heobxoaumoro
yacTot 250 'y, - 6,3 klNy, ONs NONy4YeHUs HOMUHATBHOR
He Gonee BbLIXOLQHOI MOLUHOCTH
To xe, Npy Hanu4K 6 nb
perynupoexin 6anaHca B
npepenax 8 pb, He 6onee
dakTop nemnpuposaHna 3 OnpepnenseTcs Kak CoOOTHOLWEe-
rPOMKOroBopuUTEene HUe CONPOTUBNEHUA HArPY3KW

K BbIXOAHOMY CONPOTUBAEHWIO
ycunurens B puanasoHe
yactot40 My - 12,5klMNy
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MpononxeHne

MapameTpb ycunutenein

3HayeHun
napamMeTpoBs

Yenosust namepeHnia

WwpuHa nonocel nponyc-
KaHUs 4acToT
HepasHomMeEpHOCTL Yac-
TOTHOW XapakTepucTKn C
NMHENHBIX BXOO0B,

He Bonee

To xe, CO BXOAOB TPAKTOB8,
B KOTOPbLIX NPOM3BOOAT
HaCTOTHYIO KOPPEKUUIO
HomuHansHas BeIxogHas
MOLLHOCTL B cUCTEME
“MOHO", HE MeHee

To xe, B cucTeme “crepeo

"

KoadduuneHt HenvHen-
HBIX UCKaXeHuii Npeaycu-
nuTenei B guanasoHe
yactoT40 My -4 xluun
BCEr'o TPaKTa yCUIEHWA B
AvanasoHe yactoT 40 Mu -
125 kY, He Bonee

AvHamuieckunin guanasoH
npepycunuTenei n ycunm-
TeNei MOLLHOCTW, He yXxe

40 Tu -
16 klMy
+1,50b

+2 06

10 Bt

2x6 BT

1%

50 nb

Mpw ypoBHe BXOOHOIO cur-
Hana Ha 6 b meHsbwe Heob-
XOAVMOro AN NOCTUXEeHUA
HOMMHANLHOW BLIXOAHON
MOLIHOCTW U COOTHOLWWEHWK

B teveHue 10 MuH Ha BXxoA
nogalT CUHYCOMAANbHBLIA
curdan yactotoii 1 kluc
K03pPMUMEHTOM HENMHENHbIX
nckaxeHuii meHee 1%

Ko3adpduumeHT HenvHenHbIX
VMICKaXEHN npegycunmrenei
M3MEPSKIOT MPY MAKCUMansHO
[onyCTUMOM BXOOQHOM Hanpsa-
XeHuu, a BCero Tpakra
YCUNeHus — NPy BbIXOAHON
MOLLUHOGTU OT HOMWUHANLHOA
0 MeHbwelh Ha 20 nb

MN3mMepaIoT NP NONOXEHNAX
perynaropa rpoMKOCTU, COoT-
BETCTBYHOLLNX UBMEHEHNID
BbIXOOQHON MOLLHOCTW OT
makcumansHoi no 100 mBT

(2 x 50 MBT B cTepeocucTeme) |
YpoBEHb LWyMa U3MEpPAIOT B
awanasoHe sactor 31,5 My -
20klu
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Masa 1

12

NCTOYHUKN
3BYKOBOIO CUrHana

Inia 2naea noceaAlera UCHOYHUKAM 38YK08020 CUZHANA.
Ocoboe erumaniie yoensemca paccCMOMpeHUIo 3NeMEHO08
KOHCIMPYKUYUU U éapuanniam dopabomxu npouzpbleéame-
A 2PAMNAACHUHOK (HQ NpUMEPe PacnpoCmpPaHeHHbX
Modenell nPOMbILUNTEHHO20 NPOU36OOCHIBA) — OCHOBHO20
LCHIOMHUKA CUZHANA 6 BbICOKOKAYECMEBEHHOU ayouocuc-
meme.

Jocnmoseproe eéocnpou3seedetitte hpoHo2pamm HEEOIMOKHO
be3 koppexyuu AYX — uumamenam npednazaemcs ob3op
CXEMOMIEXHUKLE COOMBEmCMBYIOUUX YCIPOLiCmE (GUHUA-
KOppEKNiopoe), Kaiouan 06a asmopcKux apuannid.

Lughposvie ucmounuxu npedcniagnenst NOGPoGHLIM OntL-
canuem aémopckoil KoHcmpykyuu enewnezo L AIla
(uugppo-ananozoewii npeobpaszoeamens), exnovaouer
CXCMbl U, YN0 HEMANOBAXKHO, PUCYHKI REYAMHbBIX naan
€ peanbHOM mdcutmabe.



1.1. MpowurpsiBaTesn rpaMrniIacTUHOK

1.1.1. OcHOBHbIE TUNbI NpOUrpbiBaTenen

Knaccudpukaumna

HecmoTps Ha ckenTuuyeckoe oTHOLIEeHUE OOBbIINHCTBA, IPOUIPbI-
BATE/H IPAMNJIACTHHOK («BUHMJIOBBIE BEPTYLIKU») OCTAIOTCS
ucroyHuKoM N2l B ayauocucTeMe yBaxaiolero cebs noburesns
My3blk. TlopekoMeHnoBaTh Kakue-1ubo KOHKpeTHbIE MOAEIU
HOBBIX TM0O0 «BUHTAXKHBIX» [IPOMIpHIBaTe/eil JOCTATOUHO CJIOXHO,
[103TOMY aBTOPBI NPeMIaraloT 3aMHTEePEeCOBaHHBIM YHTAaTENAM
CaMOCTOSITENILHO 1OCeTUTh hopymbl, H306MIYIOIINE TTONOOHBIMU
pekoMeHIauMusAMH, HanpuMmep http://dom.hi-fi.rw/forum/9. Bmecto 31o-
ro Byayt paccMOTpeHbl BapHaHThl 1OopabOTKM HENOPOrMX U pac-
[IpOCTpaHeHHBIX MOJIesiell, TeM He MeHee, MO3BOJIAIOININE OLIeHUTD
MpenuMyLUEeCTBa BUHIIA Ttepell UM POBLIMU HOCUTEIISMH.

Brlitle ynoMuHanoch o TPyAHOCTSX 06bEKTUBHOIO CpaBHEHUS
KayecTBa 3By4YaHWs pasIMYHbIX anrapaToB (HanpuMep, ycuinTe-
Jeit); B IaHHOM Xe Cllyyae 3afavya rnpejejbHo fpocra — J0CTa-
TOYHO NMPOC/yLIaTh HAa OXHOI U TOii Xe nape «ycunuresb—AC»
ONHY U Ty X€ KOMITO3ULIMIO C KOMIaKT-IUCKA U C BUHHJIOBOM
MIACTHHKH. ..

Haubonee pacnpocrpaHeHHO# siBjisieTcsl KiaccHpuKauus npo-
HIpbIBATEEH MO THNY NPUBOAA:

* peMeHHbIi, nacukoBblii (belt drive);

* (bpukumonHslit, ponukoBseiii (idler-wheel drive);

* npsamoii (direct drive).
JeicTBUTENBHO, BCE OCTaJIbHEIE 3/IEMEHTH! IPOMIPHIBATeIsl — HIJIA
C MraoaepxareieM (KaHTEJHBPOM), FOJOBKA 3BYKOCHHMAaTeNs
(KapTpuaK), JepKaTeib rONOBKH (Wens), TOHapM, NpoBOJA,
pasbeMbl U Kopnyc (KabuHeT) — SIBISIOTCS 3aMEHSIEMBIMHU T10
CBOEM CYTH.
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Ilpumeuanue. Xapakmep 36yuanus npouzpsiéaniensn onpedensemcs
COBOKYNHOCINBIO €20 COCMAGHBIX Hacmell, m.e. ecell
xoncmpyruueti ¢ ueaom. Cpagnenue annapamos no
muny npueoda abcomomuo 6eccmbiCaeHto.

PemMeHHbIl NpuBoA,

KunemaTuiecku peMeHHbIH MIPUBOJL [pejicTaBisieT coboM napy
IIKMBOB: OJIMH Ha JBUrareJie (Beiyluii), BTOPOil — BeJIOMBIii,
Ha MOBOPOTHOM aucke, puc. 1.1.a (6o cam auck sBasiercs
IIKKBOM, puc. 1.1.6), cBsizannsix pemuem. [Tocnennuit 06bryHo
BBITIONTHSIETCS U3 pe3uHbl WK rnonuyperaHa. ITonepeunoe ceye-
HUEe peMHSI MOXeT OBITE MPSAMOYTOJILHBIM, peXe — KpPYIJIbIM.
Kaszanocp Ovl, U3roTOBJIEHUE PEMEHHOrO MPUBOJAA — MPOCTas
3ajiava, HO B MTpoLecce U3TOTOBJICHUS IIePBBIX OINBITHBIX 00pas3-
11IOB BO3HMKJIA cepbe3Has Ipobnema: Nnpu BpalleHUH BBICOKO-
CKOPOCTHBIX ABUTaTeNei (bonee 375 06./MuH) macuk NpocKaku-
BaJl Ha HIKMBAX, YTO He MO3BOJSJIO 3JIEMEHTapHO PacKpyTUTh
TSDKENbIA MOBOPOTHBINA JMCK.

Buumanue!  Bce mosapuvie 3uaxu, nazeanusn modenei, adpeca,
6 M.Y. INEKMPOHHbIE, ACAAIOMCA COOCIMBEHHOCNTBIO
UX Y6axKaeMblX 8NA0ENbLE8, 4 CCHLAKU HOCAM UHGOp-
MayuoHHbI Xapakmep. Aemopet KHUU He 3aHUMA-
HOMCA PeKaTamou.

Texnosorun Toro BpeMeHu He MOrM obecrnieunTs peHTabesbHOCTh
IIPOM3BOJICTBA JIBUraTeJsiel, MOJIepXKMBaIOIIMX YacTOTY BpallleHUs!
NPUBOAHOrO 1KKMBA HUXe 375 00./MUH, @ CHUXEHHEe MOMEHTa
MHEepUUH MOBOPOTHOTO AMCKA (IyTeM YMEHbILEHHs €ro Macchl
M/MaM AyaMeTpa) HeraTMBHO CKa3blBaeTcsl Ha PABHOMEPHOCTH
BpalleHus rpamIuiacTuHKU. B pesynsrate npobiiema Obita pette-
Ha 3a CUeT BBEJeHMsl IOMOJHUTEIBHOTO IEMEHTa — NpPOMeXy-
TOYHOFO POJMKA, [IPUBOAMMOrO B JIBIKEHME HACAKOW Ha Bajy
ABUraTesid; Ha OIHOM OCH C POJHMKOM pacriosarajcs Bexylmui
wKuB. Takoil NMpuUBOI HA3bIBAIOT ABYXCTYNEHYATHIM.
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a — KhHemarundeckasi cxema

6 — npakTuyeckas peanusalms
(npourpeisatens Acoustic Signature Samba)

Puc. 1.1. PemeHHbiti npusos

Pasymeercsi, 1ONONHUTENbHASA CTYNEHb YBEIWYMBajia KO3 guim-
eHT JeTOHAUMH U YPOBeHb POKOTA, U C IOSBJAEHUEM JOCTYITHLIX
TUXOXOJHBIX JBUIaTe/ieil BhIMYCK MOJOOHBIX ITPMBOIOB ObLI M1pe-
KpaieH. Eille onuH HeIoCTaTOK peMEHHOTo MPUBoia — HEeobXo-
IUMOCTb TIOICTPOIMKY YaCTOTHI BpallieHnsi ABUratens (amucka) —
BBI3BAH NMPHUOJIMXEHHBIM PacyeToM COOTHOILUCHHH Beayllero u
BEIOMOI0 HIKUBOB. JTO 00BSICHACTCS TEM, UTO PEMEHb BedeT
JHMCK He MOBEepXHOCThIO BHYTPEHHEro pajaunyca, a rno HedTpaaLHOH
JuHuM ¢ 6ONBLIUM IMaMEeTPOM, MOJI0XKeHNHe KOTOPOH 3aBUCHT OT
rubkoctu pemus [3].
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B annapatype BLICOKOI0 Kjlacca HeT MeJioueii: Halipumep, Macuk,
KaXyLUIMiCsl HEKMM PacXOJIHBIM MaTepuasoM, Ha JieJie BHITIOHS-
€T He TOJIBKO POJb TIepelaTOYHOrO 3BeHa MeX 1y KUBAMHU, HO U
aKyCTMYECKH Pa3Bs3bIBAeT JBUraTeslb OT rOJ0BKH 3BYKOCHMMA-
TeJisl, CHUXasi ypoBeHb pokota. bojiee Toro, UMEHHO KauecTBO
U3rOTOBJICHNSI U MaTtepuan nacuka onpenensior KoahduuumeHt
JETOHALMM MTPOUTPHIBATEISI C PEMEHHBIM MMPUBOIOM.

Oevratenm

Heckonbko cnos o asurarensax. CyumecrsyeT JiBe KOHLEINLMH:
JIBUTaTeNIb ¢ MATKO#H 3JE€KTPOMEXaHUYECKOH XapaKTepHCTHKOM
(«cnabwlit» nBUraTesb), T.e. HArpyKeHHbIN B [TpoIecce SKCIUTy-
aTaluy 10 HOMUHAJIBHOM MOIIHOCTH (J1M6O MOILHBIN, TOATOP-
MaXWBaeMbIii MEXaHUYEeCKUM WJIM MarHUTHBIM TOPMO30M), U
JABMraTeJb € XKECTKOH XapaKTepUCTHKON («CHJIbHBIH» ABHra-
TeJb), 0bianaoInil MHOTOKPAaTHBIM 3aracoM 1o MoliHocTH. B
clydae MCMoJib30BaHUs «cinaboro» mBuratesst He NMPOUCXOAUT
TouKoOOpasHbIX Konebanuii, ypennunpaoumx Koadpuuuent
IleTOHallUK, T.K. JBUratesb paboraetr paBHOMEPHO, BBLIFOAHO
OTJNYASACH OT pexuma paboThl «CUIBLHOTO JBUTATENIsI»: «pas-
POH—XO0JIOCTOM XOA—PAa3roH».

Puc. 1.2. lMpourpeisarens Transrotor pianta SL80
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Pa3paboTuyuku 3KCKIIO3MBHBIX MOJeJiell MpourpeiBatesei mis
CHMKEHUSI IeTOHALIMU Hepeiko UCIMONb3yIOT HEeCKOIbKO JBUIa-
Teseil (puc. 1.2) win (1) MacukoB OXHOBPEMEHHO.

OneMeHThl NPUBOIA KpensTcsl K croay (ocHoBanuio — base).
QueBuIHO, YTO JIJISi CHUXKEHHS YPOBHSI POKOTA CTOJI IOJIXEH OBITh
MaCCHBHBIM U XecTKuM (puc. 1.2 u puc. 1.3). JIBuraress Hepeako
NMOMEIIAIOT B OTAEJIbHBIN BUOpOracsiuii Kopyc.

NoeopoTHbI AUCK

IloBopoTHBI AUCK TaKXe SBJISAETCS HEOTHEMIIEMOIt YacThIO JO-
©oro Tumna npUBoOAA; AUCK N0JKEH 06J1aaTh OOIBIIMM MOMEHTOM
MHepLuy, 4To obecrieynBaeT crabmibHOCT BpalueHusi. O6bIYHO
JMCK U3rOTaBJIMBAETCS U3 CIUIABOB aJIOMMHUS MIIM LIMHKA, a 60-
Jiee IOporue MOoJIesid — M3 CTeKJa WIM aKpuia; npuMeHeHue
MarHMTHBIX MaTepUaoB HEJOIYCTHMO.

[To nopmam Hi-Fi nuck nomxen umers nuamerp 270—310 mm u
Becuth He MeHee 1kr [12]. B npunuumne ¢opma nucka Moxer
ObiTh pasmuunoi (puc. 1.3).

Puc. 1.3. lMpourpeisatens Yamamura Churchill
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Ipumeyanue. Boibupan npouzpsiéamens, obpamume énumManue na
Maccy u duamemp ducka: npednoumenue ciedyem om-
dasamp MoOensAM ¢ bojee mAxeavim OUCKOM Doblie-
20 duamempa.

O xauecrtBe UCnojHeHus (COCTOAHUS) NOMIMIHUKOB U y3/1a CO-
MPSDKEHNUsT IUCKA B LIEJIOM MOXHO CYIUTh, CJI€rKa TOJKHYB IHMCK
PYKOI#i U OTMeyas BpeMs (MM KonuuecTBo oOOpOTOB IMCKa) 10
TMOJIHOM OCTAHOBKM: JIy4IIMM OyJieT mpourpeiBaresis, obecreumns-
LIV MaKCUMaJIbHBII PE3Y/IbTaT; NP 3TOM XeNaTeabHO MPUI0KUTD
K IOBEPXHOCTH CTOJIa (POHEHIOCKOI U MOC/yLIaTh, HET JIW CKpe-
XeTa, CBU/IeTENbCTBYIOLIEro O 3HAYUTELHOM U3HOCE y3/1a COo-
IPSDKEHUS.

Mar

IToBepx MpUBOXHOTO AMCKa pacrojaraeTcsi Pe3MHOBbIH WIH CY-
KOHHbIH KOBPUK KPYIIoi (OpMBI — MaT, BBITOJHSAIOUMI He-
CKOJIbKO (DyHKUMIt: MCKITIOUeHHe TMPSIMOTr0 MEXaHU4eCKOro KOH-
TaKTa rPaMILIACTMHKK C IMCKOM, NIPeI0TBpaLieHHe MTPOCKaNb3bl-
BaHMS rpaMmIuIaCTHHKH, raiueHue KonebaHMit, BOZHHKAIOUIMX B
rpaMIUIacCTHHKE MPU IPOUTPHIBAHUMN.

P pUKLUMOHHBIA NpuUBOA

B cnyvae ¢pukunonHoro npusoza (puc. 1.4) csizb IBUraTens ¢
NOBOPOTHAIM JIMCKOM OCYILIECTBJISIETCS [IOCPENCTBOM PE3HHOBOIO
poauka. Bay asuraress u poaMK MOTYT pacrnoniarathcsi KakK 1o
BHYTPEHHEMY, TaK U 10 BHeinHeMy 60pTy NOBOPOTHOTO ANCKa (B
OTAENbHBIX MOIEJAX NPOUrphIBaTeNIell PONIMK pacronaraercst B
BepPTUKaNbHOM TUJIOCKOCTH, CONPUKACcasCh ¢ BHYTPEHHEl ropu-
30HTAJILHON NOBEPXHOCTHIO IUCKA). B kauecTBe nuratesiss 00by-
HO MCI0JIb30BAJIMCh BLICOKOOOOPOTHBIE ACHHXPOHHbBIE WU CHH-
Xpoumblie apurarean. Yucno cuuxpoHHbix 060poTos pasHo 3000
nnu 1500 06./mun (npu vacrore cetu S50 I'i) B 3aBUCUMOCTH OT
kosuectBa nonocos (2 umn 4). C yyeToM 4acToThl BpalleHHS
rpaMrulactTuHku — 33% 06./MuH, BHyTpeHHUi 6OpPT TOBOPOTHOIO
nucka pnamerpom 300 MM mpoxoaut 3a | munyty 31415 mm; co-
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OTBETCTBEHHO, BaJl IBMraTesi NpU 4acToTe BpallleHUs
1500 06./MuH gomxen umeTb auametp 6,67 MM, a npu yacrote
3000 06./MmuH — 3,33 MM.

6 — npakTuyeckan peannsauns

Puc. 1.4. @pukymoHHLIF npusong

Huamerp ponuka B IaHHOM pacyeTe He uMeeT 3HaueHus. Yacro-
Ta Xe ero BpalleHusl OTHIONb He Oe3pa3nuyHa: npu auamerpe
ponuka 40 MM oHa cocTaBuT okoso 250 06./MuH, 4TO B nepecye-
Te Ha ceKyHIbl 1aet yacroty 4,1 I't. K coxanenuio, uesosevyeckuit
ciyx obnanaet HaubosbIIEH HYBCTBUTEIBHOCTBIO K KOJIeDaHUAM
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TOHAJILHOCTH UMEHHO ¢ Tako# yacrotoi. [Tpu nepenave ycuius
OT ABHUTATENsl K AUCKY POJUK HEe JOJIKEH IMPOCKaKUBaTb, YTO
TpebyeT 10CTaTOUHO IUIOTHOrO MPUXKMa, 1OBbIILIAs TpeboBaHMs
K M3HOCOCTOMKOCTH €ro MoKpbITus (0OBIYHO U3roTaBIMBACTCS U3
TBEPAOH PE3UHBI).

B pesynbrare KonebGaHus Bajia JBUraTesi NepefaloTcs Auc-
Ky npakTuueckyu 6e3 nemnuposanus. UHTEpecHO OTMETHUTS,
4TO HEPOBHOCTU MOBEPXHOCTU BCETO B 25 MKM PE3NHOBOIO
poinka nuamerpom 50 MM BBI3BHIBAIOT KOJeGaHUSL BBICOTHI
3syka Ha 0,1 %.

OcnoBHbIM HENOCTATKOM (PPHKUMOHHON Mepenayy siBJsIOTCS
KojiebaHusl TOHANLHOCTH 3ByKa ¢ yactotod 4—100 I'u, a Takxe
BBICOKMII ypOBEHb POKOTA (CyLIECTBYET U a/lbTepHATUBHAS TOYKA
3penus, usnoxenHas B crarse A. M. Jluxuuukoro «O ponukax
1 MpYyXHuHKax», Aynnomarazud No4/2001).

OnTuMaJbHBIMU C TOYKM 3PEHUSI TEXHUUECKUX [TapAMETPOB SIB-
NSIOTCS T.H. YJyYlleHHble (PPUKIHOHHBIE NPUBO/bI, IPUMEHSIB-
inecsi, HalpuMep, B «KyJLTOBOM» MpourpsiBarese TD-124
dupmer «Topenc» (puc. 1.5).

LU
F3Es
i .,

Pwc. 1.5. Mpowurpeisatens Thorens TD124mk2
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ViyumeHHas (GpuKIMOHHAs Nepesiaya, KoTopast paboTaer ¢ IAByX-
CTYNEHYaTol CBA3bIO, MpesicTaBieHa puc. 1.6.

6 — KMHeMarm4yeckas cxema

Puc. 1.6. Ynyuwennas ¢ppukymorHan nepenaya ( Thorens TD124mk2)
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Ban nBurartessi yepe3 pesHHOBbIii MACHK BpallaeT MPOMEXYTOo4-
HbIi WIKMB, HAa BaJly KOTOPOrO YCTaHOB/EHA CTyIeHYaTas Hacaa-
Ka, neperawoollas spalleHue poauky. B ycnosusx Konebanus
HANpsDKeHUs: MTUTaHUS Y U3MEHEeHUs Harpy3Ky Clelyet IPUMEeHSITh
ACHHXPOHHbIE ABMTaTeNH 0ONbION MOUHOCTH, 1I03TOMY IO~
CTPOMKA YaCTOThl OCYLLECTBSAETCS MYyTeM TOPMOMKEHUS.

Pasymeercsi, npuemieMsM siBisieTcs 6eCKOHTAKTHOE TOPMOXEHHUE,
HanpHMep, 3a cyeT BUXpeBhIX TOKOB (TokoB Dyko). Ha crynen-
YaTOM LIKUBE 3aKPEIIAIOTCA MEIHBIA WM ATIOMMHUEBBIN IMCK
Gonblioro guamerpa, BOKPYr KOTOPOro yCTaHaBAMBAIOTCSA I10-
CTOsiHHBIE MarHuThl (puc. 1.6.a). Vi3MeHeHueM NonoxeHus Mar-
HUTa IUBO UIYHTUPOBaHHEM MAarHUTHOI LIENY U3MEHSIETCS CTEereHb
TOPMOXEHHS.

Mpamoii npusog

YMeHblieHYe KOJIMYECTBA BPallaoIIMXCsl 9J1EMEHTOB, OYEBUIHO,
NO3BOJIS€T CHU3UTH YPOBHM JeTOHAUMH U pokoTa. IToaTomy no-
MBITKY YCTAHOBUTH AUCK HEMOCPEICTBEHHO Ha Bajy ABUraress
NpeAnpUHUMANUCh NMOCTOAHHO. ONMH M3 NEepBLIX BapUAHTOB
npsimoro npusona (puc. 1.7) 6bu1 3anarenToBa ¢upmoit «TopeHe»
B 1929 rony! Haubosnbliee pacnpoctpaHeHre NpsAMONPUBOIHbIE
NIPOMTPBIBATENH MONYYUIU C Pa3BUTHEM DJIEKTPOHUKM B KOHLIE
70-x rogoB XX BeKa, TOTECHUB IPyTrUe BUIbI NIPUBOIOB.

HeicTBUTENBLHO, IPAMOIi TPHBOL, UMEET CBOM JOCTOMHCTBA: M-
HUMAaJIbHBIH KO3 ULHEHT AeTOHALIUH, OTCYTCTBUE HEOATrOBeY-
HBIX PE3MHOBBIX U3eJNi, yIOOCTBO NOCTPOEHHS TI0TyaBTOMATH-
YeCcKMX M aBTOMaTH4eCKMX mpourpeiBareneil. K nenocrarkam
MOXHO OTHECTH Nepeiauy BUOpaLuii ABuUraresnst HeroCpeaCTBEHHO
IUCKY. OTH BUOpaly BO3HMKAIOT ITPH KOPPEKTUPOBKE CKOPOCTH
Bpalllenys, HOCALIEH UMITyIbCHBIH XapakTep; KaK pe3ynbTar,
BO3HMKAET POKOT yactoToi 8—22 I'u.

Yka3aHHble TUIBI TPUBOIOB UMEIOT CBOU (0OBEKTUBHbIE) IIPEUMY-
IIECTBA U HEIOCTAaTKH, & OLIeHKM KayecTBa 3By4yaHus (CyObeKTus-
neie) Ha MHTepHeT-dhopyMax nopoii auaMeTpanbHO MPOTHBOIO-
noxHbl. C TOYKH 3peHUs aBTOPOB NPENOYTUTENBHO Npuobpe-
TeHue NpsSIMONIPUBOIHOIO NMpOMIrphiBaTes (pa3ymeeTcs, eciu
peyb ugeT o OIOIKEeTHBIX MOIENsX) npousBoncTsa Snowun 1o
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cepenusbl 1980-x ronos BhiycKa ¢ noBOpOTHbIM (pivoted) To-
HapmoM. M 3nece aBTophl He nmpoTUBOpevar cebe, Kak MOXeT
NoKa3aThCsi Ha nepBblid B3I, IIpsiMONpUBOIHbIE NPOMIPLIBA-
TeJIW noayywin Haubosbliee pacpocTpaHeHNe UMEHHO B 3TH
roAbl, JOCTUTHYB TEXHHYECKOro COBEpIIEHCTBAa, KOCHYBILErocs
BCEX y3JIOB, a He TOJIbKO cOOCTBEHHO npuBona. MX KoHKypeH-
Thl — BHHTAXHbI€ MPOUTPBLIBATENIM C APYTMMU TUIIAMH MMPUBO-
NOB — OOBIYHO 3HAYMTENILHO CTaplle, YTO BjieveT 3a coboi
Goabinuit U3SHOC UX MeXaHUYecKUX y3ioB. Kpome Toro, y npsamo-
MPUBOIHBIX MPOUTPLIBATENIEH MOJHOCTBIO OTCYTCTBYET U3HOC
JBUraTeJs.

Puc. 1.7. lNpsamoii npusoyg

Jis Tex yuTaTeseil, KOTOpbI€ CKJIOHHBI K CAMOCTOSITEIbHOMY M3~
FOTOBJIEHMIO MJIK IOPaboTKe NMPOMBILLIEHHBIX KOMIIOHEHTOB,
JIAHHBLIA TUII IPOUTpBIBaTENE, HAPOTHB, HEXeNaTeleH: Xapak-
Tep 3BYy4aHWsi UMIIOPTHBIX MOZIeNiel M3MEHUTb IOCTATOYHO CIIOX-
HO, @ U3 OTEYECTBEHHBIX [IPOUTphLIBaTENIedl NONONNET NULIb
«Dnexkrponuka II1-017», obnanawimas BecbMa CKpOMHBIM
MOTEHLMAJIOM. ..
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1.1.2. ¥anul npourpeiBaTenen

B npenwutyuieM pasaesne, Hapsay C pasiuYHBIMM THIIAMM MIPU-
BOZOB, ObL/IM PACCMOTPEHLL: ITOBOPOTHBIN UCK, CTOJI, MAT — Y3JIbl,
HEroCPeJICTBEHHO CBsi3aHHbIE C NpuBOAOM. OrnpenenuBimnch ¢
Knaccupukaumei npourpeiBaTesield, MOXHO NepexoauTsb K pac-
CMOTPEHHUIO OTIENbHbIX y3710B (B nopsinke GOpMUPOBAHUS U
CJIeIOBaHMS 3BYKOBOrO CUIHAJa).

Tonoeka 3pykocHumarens (phono cartridge)

ITon 3ByKOCHHMAaTeJIeM MOHNMAIOT CUCTEeMY «T'0JIOBKA ~— TOHAPM».
TonoBka 3ByKOCHMMaTed BKovyaeT B cebs urny (stylus), urno-
nepxartennb (cantilever) u npeo6pasosarens (transducer).

M3 10BONILHO MHOTOYMCIEHHOTO CeMeiCTBa IIPOBEPKY BpeMEHeM
BBI/IEPXKAJH JINIIb FOJIOBKY DJEKTPOMAarHUTHOTO TUIIA, a UMEHHO
[IBE€ pa3sHOBUIHOCTU TAKUX TOJIOBOK: C MOABUXHBIM MarHUTOM
(MM) u nonuxHo# karymkoii (MC). Haubonee pacnpoctpa-
HeHbl MM-rosnioBku B cuity Oosibiueit TexnonoruyHocty (puc. 1.8)
U, COOTBETCTBEHHO, CPAaBHUTEJILHO HEBBICOKOH 1IEHbI, @ TaKXe
ynobcTBa MCITOb30BAHUA.

BuHTt

PEryNUpOBKU
rubkocTi

| - Momoca
CepaevHUKOB
MocToAHHBIE MarHUTLI

Ynpyruia
Yy Wrnopepxarent

INeMeHT
NoaBecku

AeMndep o pacrmunsii
riopeec

Puc. 1.8. Yerpoiicteo MM-ronosku
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MC-ronoBsku, B obuieM ciydae, OTIMYAIOTCS HaUTyYyilIMM Kave-
CTBOM 3BYy4aHus, HO TpeOyloT coraacyioumero Tpancgopmaropa
(step-up transformer) BBUIY HM3KOrO ypOBHS BBIXOJHOIO Ha-
npsaxenuss — 0,1—0,5 MmB (npotus 3—5 MB y MM-ronoBok).
Cymecryior MC-roJIoBKM € TaK Ha3blBaEMbIM «BBICOKHM Bbi-
xoaom» — 110 1,6 MB (hi output), 01HaKO IMPOKOro pacnpocrpa-
HEHUsI OHU HE TIONYyYHIIH.

Kpome Toro, y Bcex pasHoBuaHocteir MC-Tol10BOK ecThb U fipyrue
HEIOCTATKU: CJOXHAsA MpouLeaypa YCTAHOBKM U PeryjaupoBKH,
HEOOX0AMMOCTD TIepUOIIMYECKOr0 pa3MarHu4MBaHusl; 3aMEHA UIJIbl
BO3MOXHA JIMLib HA 3aBOIE-U3rOTOBUTEJIE; HA XapaKTep 3By YaHUsl
OKasblBaeT BIMsHME JlaXXe TeMmrieparypa B [IOMEILeHMH 11pocCiy-
uBaHus [5].

ITpu noaxmoYeHUH roJI0BOK CIEAYeT YYUTHIBATh 1IBETOBYIO Map-
KMPOBKY MPOBOIOB:

KPACHDBIM .....oooveureeriiiinsirississsesnneesenennn IPABBIA KaHAN (CHUrHAN);
3EJEHBIH ...oeeerniee T —— ..TIpaBhlii KaHan (3emiis);
Oenblit ............. . TP ....JIEBBbII KaHan (CUrHan);
CHHMIA ........ et en et n s neBbIit KaHan (3emns).

Bunmvanue!  Hu 6 koem cnyuae ne caedyem ripunausams nposodu
HenocpeocmeeHHO K KOHIMAKIMHbIM 661600aM 201106K1t!
Haunywwuuii cnocoé — npusxcams npoeoda k évteodam
€ NOMOUW(BIO KOJIEHEK, GBIPEIANHBIX 13 NONUBUHUIXAO-
pudnoil mpy6ru (kembpura) coomeemcmeyrowe2o

Jduamempa.

Hrna — envHCTBEHHbIH 3JIEeMEHT TOJIOBKHM 3BYKOCHHMAaTes,
HEIOCPeNCTBEHHO KOHTAKTUPYIOIIMIA C IPaMILIaCTUHKOM, 4TO
HajaraeT NoBbIIIEHHble TPeOOBaHUs K €€ TBEPAOCTH U M3HO-
coycroitunBocTu. JIuue anma3s u candup (B MeHbLIel CTEneHN)
YAOBJETBOPAIOT 3TUM TpebopanusaM. PaboTta urne 3akmouaer-
Csl B CJIEIOBAHMM 110 KaHaBKe rpamiiacTuku (puc. 1.10), no-
BTOpsAIOUIEH MyTh pe3ua pekopaepa (puc. 1.9) — ycrpoiictsa
IUISt 3alUCU OPUIMHAMA FPaMIIACTHHKHU (IMCKaA C JIAKOBBIM
MOKPBITHEM).
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Ilpumevanue. Paccmompenue mexnono2uil 3anucu u us2omos.e-
HUSA 2PAMRIACIAUNOK 6bIX00UM 3 PAMKU HACMO-
Awel KHuzuy.

JIornyHBIM MpENCTaBIsETCs UCIOJNb30BAaHUE U UIJIbI, CBOEI
¢dopmoii nosTopsiolieit popmy pesna (Tpeyronsuyw). Ho takas
uraa Oyner cHUMATh CTPYXKy C M3rMOOB KaHaBKH, YTO HEIO-
nycrumo! B utore Haubosbiuiee pacnpocTpaHeHue Moy uin
T.H. DJUTMITHYIECKUE UIJIB — KOMIIPOMUCCHBIE C TOYKH 3PEHMUSI
KauecTsa 3BY4aHUs, U3HOCOCTOMKOCTH M TEXHOJOTMYHOCTH B
M3TOTOBJIEHUN.

7 70007

- -

Puc. 1.9. Pesel pexopnepa

Puc. 1.10. Tak Boirnagur urila 3ByKOCHUMATESIA B kaHaBKe NAacTUHKY
MPKU MHOTOKPaTHOM YBesTndeHni
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Wrnoaepxarens (KanTeausp) — BAXKHEUINIA 21eMeHT, Ubsi rubd-
KOCTb OKa3bIBaeT onpeensiollee BIusIHIE Ha pe30HaHC: «Macca
MOIBUXHOU CHCTeMBl — rHOKOCTb MaTepuasia ractuiku». CHu-
Xas Maccy MOABUXHON CUCTEMBbl, B KOTOPYIO BXOAWT MIJa C
jiepxkaTtesieM, MOXHO NOOUTbCSI CMELIEHUSI YacTOThl pe30HaHCca
3a npejiesisl ChbIIMMOro auanasona. [Ipuy MuHuManbHOM Macce
UIJIOJepXaTeb AOKEH ObiTh TMOKUM M ITPOYHBIM, HE UMETb
coOCTBEHHBIX PE30HAHCOB — NMPOTHBOPEYUBLIE TpeboBaHMS,
KOTOpbIE YIOBJIETBOPSIIOTCS 32 CHET MCIONb30BaHMS CTICLIMAIBHBIX
Marepuaios.

IIpumevanue. Hexomopsie cneyuaucmot noaazaion, 4mo 20106Ka
seykocuumamens Ha 80—90 % onpedenaem kanecneo
3gyqanus npouzpuieamens. Pazymeemcs, 3mo oona u3
OCHOGHBIX COCINAGNAAIOWUX, 1O, BO-TIEPBBIX, He edun-
CMmeéenHas; BO-BTOPBIX, 8 Npouzpeieanieie 6bICOKO20
Kaacca u JoJKHQ OblmMb YCMAHOBAEHA 20106KA HAO-
aexaujezo kauecmea! Ilo muenuro asmopoe KHuzn,
MOKHO 2080PUIND 0 «20J10Ce ANNAPAN1a», 3a0a8aeIMOM
CUCINEMOL «207106KA — MOHAPM», OCINANLHIC IJICMEH-
mMbl KAMECMBEHH020 NPOUZPLIGANTeN Q0TKHbL «CO-
6100ams Helimpaument».

Depxarens ronosku (shell)

Hasnauenue anemenTa siBCTBYeT U3 HadBaHUs. OObIMHO AepxaTeiib
TOJIOBKH MpejicTaBiisieT cO00i OTAeIbHBIN 3JIeMEHT, [T03BOJISIFOLIUII
OBICTPO MEHSTD IOJIOBKY 3ByKocHumaress (puc. 1.11). Hanpunep,
B LIEJsX CPaBHEHMs! WK TECTUPOBAHUA. B OTAENbHBIX MOAENAX
aepxaresib Hepa3beMHO COBMEIAETCS C TOHApMOM.

HyroobpasHblil BHICTYIT CHYXUT JUISE PYYHON YCTAHOBKU/CHSITHS
3BYKOCHMMATeJIsl Ha TPaMILJIaCTUHKY.

TpeboBanust K KOHCTPYKLIMK OYEBUIHBI: MAKCUMAIbHAsT KeCTKOCTh
NpU MMHUMAJIBHOM Macce, OTCYTCTBHE COOCTBEHHBIX PE30HAHCOB
(B CIBIIMMOIL YaCTH 3BYKOBOTO JMana3oHa). B kauectse mare-
puasia Jiyyilie BCero rnoAXoauT MarHuii U ero Cruiasbl.
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Puc. 1.11. [Jepxarens ronosku Audio-Technica MG-10

ToHapM

Panee ynmoMuHanoch, 4To 3ByKOCHUMATEb [PEJICTABIsIET COOOi
CHCTEMY «FOJIOBKA-TOHApM», a TaKXe OCNapuBaiock ObITyiolIee
MHEHHe 00 ornpene/siomeM BINSHUK NOJIOBKH 3BYKOCHMUMATEIsSI
Ha XapaKTep 3ByYaHHs MPOUrpbuIBaTesisi B LejoM. JlelicTBUTENbHO,
nponece GOpMUPOBaHUS 3BYKOBOrO CUrHaJia HAYMHAETCS Ha
CTHIKE KaHaBKHM IPaMILIACTUHKY C UIVIOH, a cllelOBaHUEe UIJIbI 110
KaHaBke 3afaercss ToHapMoM. Chopmyiupyem TpebGoBaHusA K
TOHApMY:

* NIpOOJbHAs OCh TOJIOBKM 3BYKOCHHUMATEJNS JOJKHA BCerja

ObITh HAMpPaBIEHHOM 110 KacaTeNIbHON K OKPY>XHOCTH, KOTO-
pOii MOXKHO YCJIOBHO CYMTaTh KaHABKY IPaMIUIACTHHKH;

* Ha UMY ¥ CTEHKM KaHaBKH He NOJDKHBI IeHCTBOBATH KaKue-
nubo CuJIbl, 32 UCKIIIOYEHNEM HEeOOXONUMBIX JUlst orubaHmst
MOILYTMPOBAHHOI KaHABKHU;
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* MIa JOJMXKHA HAXOAMTLCS B IOCTOSAHHOM KOHTaKTe ¢ 0benumMu
CTEHKaMH¥ KaHaBKH;

¢ TOHapM HU MEXaHUYECKH, HU IEKTPUUECKHN HE JIOJI2KEH OKa-
3biBaTh BAUAHKS HA aMITIUTYAHO-HaCTOTHYIO XapaKTepucTu-
Ky FOJIOBKN 3BYKOCHHUMATEJIA.

CKOHCTpPYMpPOBAThL TOHAPM, YLOBJIETBOPSIOLIMI OIHOBPEMEHHO
BCEM UeThIpeM TpeOOBaHMSIM, — CJIOXKHEHIasi MHXeHepHasl 3a-
naya. HasHauenue v oObeM IaHHOM KHUTM He TO3BOJISIOT MOJ-
pobHO paccMOTpeTh BOMPOCHI pactieTa, KOHCTPYMPOBAHUS U
HACTPOIKN TOHAPMOB, TO3TOMY OrpaHMUUMCS JIU1LL HeOOoIbIINUM
0630pom.

INonaBasioliasi 4acTb NpoUrpbiBaTeaeil YKOMILIEKTOBaHa KJjiac-
CHYECKUMH NMOBOPOTHBIMHM (pivoted) TOHapMamu, COCTOSLIMMH
13 nporusoseca (counterweight), nosoporHoro ysna (nonse-
ca — bearing), Tpy6ku (arm tube). ITo popme Takue ToOHapMDBI
MOXHO paslesIUTh Ha TPU Tuma: npsiMoii (pue. 1.12), n3oruyTwiii
(J-obpasusiii, SME, puc. 1.13), S-o6pasubiii (puc. 1.14).

Puc. 1.12. Mpamoii ToHapm
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Modeis 3009-R,
3010-R and 3012-R

Puc. 1.15. lNpowurpuisarens ¢ 3 roHapmamu (koHcTpykumns T. Jlosila)



C TexHUUYECKOH TOUYKM 3peHUss OOBEKTUBHBIE PA3IHuUsl MEXIY
TOHAPMaMH 3TUX THMOB OTCYTCTBYIOT. Pasymeercs, peub uuer o
[paBUJIBHO CIIPOEKTUPOBAHHBIX M KaU€CTBEHHO H3rOTOBIEHHbIX
toHapmax. [Ipy olMHaKOBBIX JUIMHE, 3aX0€ UIJIbI U YIJIe KOPPeK-
MU MOXHO TOOMTHCSA ONMHAKOBOM YINIOBOM NMOrpeurHocTH. A
CyObeKTMBHBIE pasmuuus yIoOHO MCKaTh IPU MOMOILM TPEXTO-
HAPMHBIX IIpourpbiBareneit (puc. 1.15).

Pesen pekopaepa B rpoliecce 3aliMcu repeMelnaercs no npsmoii
JIMHUM — BIOJIb pajinyca 3anuceiBaeMoro aucka. l'ojgoska 3sy-
KOCHMMaTeNs (Ha TOHapMe MOBOPOTHOrO THUIA) JBMXKETCs 110
IyTe C paiuycoM, pPaBHBIM PACCTOSTHUIO MEXKJLY MOBOPOTHOMN OChIO
TOHapMa M KOHYMKOM uribl. IToaTomy mexny HanpapieHueMm
KoJieOaHMi UIJIBI ¥ paZinycoM, BIIOJIb KOTOPOTO Kosiebnerca pesen
Npu ronepevyHol 3arucu, 00pasyercss HEKOTOPLIH YroJ, HasbiBa-
eMblil FOPH3OHTAJIBHBIM YrJoM norpemHocTH (tracking error).

Munumu3zanus UCKaxeHuil, BBI3BAHHBIX HAJIMYMEM YKa3aHHBIX
NOrpelHoCTeil, J0CTUraeTcs, BO-NepPBbIX, PACNIONOXEHUEM 10~
JIOBKH ITOJI HEKOTOPBIM YIJIOM K ITPONOJIbHON OCH TOHApMa — T.11.
yriom koppekuunu (offset angle), a Bo-BTOpBIX, yBenMuCHUEM
paccTosiHUSl OT OCH IOBOPOTA TOHApMa JI0 OCTPUSI UTOJKM 110
OTHOILIEHUIO K PACCTOAHHUIO OT LIEHTPa MOBOPOTA TOHApMa [0
ueHTpa aucka. TakuM obpasom, obecneynBaeTcsl 3aX0A MIJibl
(overhang) 3a winuunens aucka (puc. 1.16).

Puc. 1.16. A — 3axon vrnei, B — yron koppekyui
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Y coBpeMeHHbIX TOHAPMOB rOPH30HTAJIBHBINA YroJ KOppeKuuu
cocrasisier 20—27°, 4T0 obecrieyrBaeT MUHUMANbHYIO OLIMOKY
cnenopanus. Benencreue 3axona Bosuukaer adexT, HazpiBaeMblii
CKOJIbXKenueM (skating), crpemsiumiicss CMECTUTB TOHAPM K LIEHTPY
npourpeiBaeMoit macTuHkKu. s ero KOMneHcaluu [pUuMeHsIoT
CrierMaJibHpIe MeXaHu3Mbl aHTHCKeliTuhra (anti-skating). Eciu
HeNnpaBWIbHO OTPeryIMpoBaTh aHTUCKEHTHHT, TO MIV1a OyzeT oka-
3pIBaTh HEOJIMHAKOBOE JIaBJIeHHEe Ha BHYTPEHHIOI W BHELIHIOK
MOBEPXHOCTY KaHABKH, YTO Hen30eXHO NPUBEIET K HCKaXEeHUIM
curngana [5].

IMpumevanue. Anmuckerimune neo6xo0um MOALKO NPU BOCAPOU3-
gedenuu cmepeosanucell; y MoHooHueckux oba
Kpas 38YK080U 00poKKU HeECym UQeHMUHHYIO
unpopmaruo.

Jlnst npumepa, B ToHapme SME 3009 norpemHocts cocrapisier
scero anib 0,012 rpan./mm, T.e. 1pU CMeIIeHAN UPOJIKH B CTOPO-
Hy OT LIEHTPaJIbHOI YacTU 30HbI 3anKcy (Ie NorpelHocTb pas-
Ha HY/0) Ha OIMH MMJUIMMETP, YroJ MOrpeuIHOCTH BO3PacTaeT
Ha JIBeHa1aTh THICAYHBIX rpaayca. Kpome 3Toro, CylecrByior
YAJIMHEHHBIE BEPCUM TOHAPMOB, B KOTOPBIX PACCTOSHUE MEXIY
BEPTUKANLHON OCBIO MOBOPOTA U WIoi nocturaer 308 MM (ripu-
Onnsurensuo 12 MOIAMOB), B pe3y/bTare Yero Mria JBUXeTCs 10
6oJiee 1on0roit mayre, COOTBETCTBEHHO MeHbllle OTKJIOHSIACh OT
TpaekTopuu pe3lia npu 3anucu (puc. 1.17) [11].

Pasymeercs, paspaborunkam npeacTasisiioch 6osiee JOruaHbIM
co3flaHue KOHCTPYKUMH TOHapMma, nogo0Hoii y3ny repemeitieHus
pesiia pekopiiepa. Takue TOHapMBbI [TONYYHIN Ha3BaHUE TAHTEeH-
nuanpheix (tangential-tracking). Ix npunoun neicreus vetpyn-
HO 1oHATh U3 puc. 1.18: rosopka nojBelieHa Ha MOHOpeJbCe,
repeMeLIeHne OCyIlecTBIsIeTCsl B paaiiaJibHOM HarpaB/leHUM 3a
cueT MexaHU4eCKOro CLEInaeHus KOHYHMKa UIMbl C KaHABKOIA.

OueBUIIHBIM HENOCTATKOM JIaHHOM pean3almu ABNACTCA TPCHHE
B CHCTEME «IOJIBEC-MOHOPEJbC», [IDUBOMALICE K HEPABHOMEPHO-
MY OINHWPAaHUID KOHYMKA MIJIBI HA CTEHKH KaHaBKH. Hpﬂ 3TOM
BHYTPEHHsIS CTEHKA HAarpyxaercs CUjibHee, YTO MPUBOIMT K Cy-
LIECTBEHHBIM MCKAXEHHSIM. DTOro HeLoCTaTKa JUIIEeHb! Ipyrue
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Puc. 1.17. Thorens TD 520 ¢ toHapmom SME 3012R pnuHoii 12 groiimos

Puc. 1.18. TaureHumansHblid ToHapm
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pPa3sHOBUIHOCTH TAHTEHLMAJIBHONO TOHAPMa: C BO3AYWHbIM N0/~
Becom (air-bearing) u cepsonpusoaom (servo drive). Onnako
nepsblii Upe3BLIYaliHO CIOXEeH B YCTAHOBKE, HACTPOHKe M IKC-
rlyatalum, a BTOpPOil nonsepxkeH BAUAHHUIO OUIMOOK CHCTEMBI
CIIeXCHUS/YNpaBIeHUS TIPUBOLOM.

OO6mumu HeIOCTATKAMHU BCEX Pa3HOBUIHOCTEH TaHTeHIMAIbHBIX
TOHApPMOB SABJISAKOTCH:

* BBICOKas LleHa;

* HEPABEHCTBO MOMEHTOB WHEPLIMM B TOPU30HTANILHOH ¥ Bep-
TUKAIBbHOM TUIOCKOCTSIX, MPUBOISILIME K UCKAXKEHUSIM;

* bosblIee BpeMs [IOMCKa/BbIOOpA MPOU3BONBHOIO TpeKa.
K npeumyuiecTBam MOXHO OTHECTH:

* orcyrcTsie 3¢ dpexTa CKaTbIBaHuS;
* [POCTOTY PeryJupoBOK (B Ciy4yae CEpBONPUBO/A);
* BO3MOXHOCTb pEaJn3aliuy MpOoUrpbiBaTeNs-aBToMaTa, 0co-

OeHHO IBYCTOPOHHErO, He HYXJaIOUIerocss B nepeBopore
rpamMIUIaCTUHKU BPYUHYIO.

Mpwxum (Clamp)

Ha puc. 1.15 Bunna MeTajuinyeckast KOHCTPYKLIMSI, YCTAaHOBJIEHHAS
Ha HEeHTP IJIACTHHKH ~— MPHIKMM, BBINTOJHSAIOMMN pan QyHKLIMIMA:
npenoTBpatieHne npocKaib3bIBaHMs, 110/IaBJIEHHEe Pe30HAHCOB U
BeIpaBHUBaHUE rpaMIuliacTUHKU. Kpome Toro, Ha npuxxuM MOX-
HO yCTaHOBUTb ypoBeHb. HeobxonuMblit 31eMeHT MOXHO U3BJIeYb

U3 OHOMMEHHOI'0 CTPOUTEBHOIO MHCTPYMEHTA, UTO U Npojiesial
T. JToiur.

Bunmanue!  [lpexde, wem nauunams HACMpoiKu monapma u 20106-
Kll, Heo6Xx00uMmo evicmasums NONOKeHUe nPouPyIea-
menn (opuenmupyscs, HanPUMep, Ha NOGOPONIHbILL OUCK
U NIOWAOKY HOHAPMA) CIMPo20 20PU30HMANbHO!
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Jlist caMOCTOSITEIBHOrO U3rOTOBJIEHUS! MOXHO NMOPEKOMEHIOBATD
CIEJlYIOUYI0 KOHCTPYKLMIO NPHUXKMMA, MPeACTaBIeHHYI0 Ha
puc. 1.19. Marepunan — amomunnit, macca — 350 r.

T
—
=

|
70 Mm

[ 15 vm

20 MM

|25MM! ” 5 MM

7,25 MM

a. rotoeoe usgenne 6. yeprex

Pwuc. 1.19. lMpixim

AHAaNOTUYHBIM LIEJISIM CJHYXUT KOJbLEBOW cTabuausatop
(Record Stabilizing Ring), pacnonaraemslii 1o Kpaio rpamia-
ctunku (puc. 1.20).

OTMeTHM, YTO He CTOMT YPE3MEPHO YTSIKENSTh KOHCTPYKLIMIO
NPUXMMA ¥ CTabUIM3aTopa, T.K. IBUraTeNb MOXET He CIIPaBUThb-
Csl C JIOTIOJIHNUTEIBHON HAarpy3Koid.

Puc. 1.20. Konsuesoit crabunmaarop

35



1.1.3. JopaboTka npourpbiBaTens

O yenecoobpasHocTy gopaboTku

B nocnenuue 5—10 neT nMosiBUIKMCH CTaTbH, MOCBALIEHHbIE 10~
paborke npourpriBateseii npouspoactBa CCCP «BnekTpoHuKa
B1-01», «Paguorexuuka-001», «Apkryp-006C» [6—10] no knac-
ca Hi-Fi. ®akTt cam no cebe rMo3uTHBHLIN, T.K. NOAaBaAgIONIEe
GONBLUIMHCTBO ayAMoU3naHuii (M UX Nydillde NpeacTaBUTENH,
CKpbIBAIOLIIMECS TMOJ OTBJICYEHHBIMH fICeBIOHUMAaMU Ha ayouo-
¢dbopymax) HassibiBano crepeotun: «Huuero xopouero U3 j1o-
pabOTKH COBETCKO# (M3roTOBJIEHHSI CAMOENILHON) TEXHUKU He
BBIILIET, JIyUullle HAKOITMTb 3HHYIO CYMMY U IIpMOOpecT HopMaib-
Helil upmeHHblii anmapar!».

HeronoBanue cyObeKTOB, CylIECTBYIOLMX 32 CYET peKyiaMbl (pup-
MEHHOH TeXHHKH, BIOJHE 00BACHUMO — NOpabOoTaHHBIE COBETCKHE
MIPOUTPBIBATEIM HEPEAKO MPEBOCXONST MO CBOMM MapaMeTpaM
(06BeKTUBHBIM U CYOBEKTUBHBIM) UMEHHO (DUPMEHHBIH «HOBO-
nen» B 1eHoBoM cerMenrte 1o 1000 ponnapos, T.e. BomxeTHbIE
MOJIeJIM, HA KOTOPLIX M liejlaeTcsi OCHOBHasl NpUObUIL MPOU3BO-
JuTeNeil ¥ TIPoNaBIlOB.

BesycnosHo, nopaboTka TakKUX NMpOUrpbIBaTesel — CIOXHas
MHXXeHepHas 3aa4ya. ABTOpbI MpeIaraloT CJAeNyoLMit KpUTepuii
OLIEHKM Ka4eCTBa 3By4YaHHs: CpaBHEHHE OIHOU U TOM XKe 3allicH,
BOCIIPOM3BOJMMOM C IBYX pa3HbIX HOCUTENEH — BHHMIOBOM
rpaMIIaCTUHKHM M KOMIAKT-IHCKa — MO0YEpeHO, B YCIOBUAX
OIHON ayIUOCUCTEMDI.

Buumanue! B cayuae ycnewmnoii dopabomku npouzpsieamensn
36yMaKUe 3aNUCU € ZPAMILIACIUHKY 6ydem 3aMemHto
omauxameca @ nyquyro cmopony. Kemamu, omoens-
Hble peKxomendayuu no dopabomue ¢ ycnexom MOxHO
npuMenumb U K 3apybesxnsim eepmywkam; ve cnOum
MaKsxe 02PAHUMUBAMBCA NPOCMBIM CAe008aHUEM
AB8MOPCKUM URCMPYKUUAM — cInapaiimecs gnecmu
umo-mo ceoe!
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Bonsmum muocoMm s paguonioduTeneit sBasercst Haauyue B
cBoOOAHO¥ Mpoaaxe rojIOBOK 3ByKOCHUMATe el Ha 1000it BKyC
¥ Kollesiek, a He Tonsko ['3M-008 (108) u T.1., KOTOpBIMM Orpa-
HUYUBAJICS CIIUCOK XOPOLIMX NOJIOBOK MPOM3BOACTBA COLICTPaH.
He cnenyer ucnons3oBate ronosku «Unitra» (ITonsia) u RFT
(TIP), kauecTBO 3By4aHusi KOTOPHIX nocpencreeHHoe. '3M-008
(108) u D[1A-001, HarpOTHB, ABISIOTCS HEIUIOXOH aIbTePHATHBOI
HepoporuMm (no 30 noiapoB) MMNOPTHBHIM ronoBkaM. MHTepHeT-
TOProBJIsi MO3BOJISIET 3aKa3aTh CaMble PAPUTETHBIE MOIENH U UIJIbI
K HuM. Kak yxe oTMeyanoch, MHOTUE LIGHUTEIM Ka4eCTBEHHOrO
3ByKa (moburtenu u npodeccuoHaNbl) CYUTAIOT, UTO UMEHHO
roJ0OBKa 3BYKOCHUMATE/S OlpelesiseT Xxapakrep 3ByuyaHus
[IPOUTIPLIBATEISL.

K 60u4ke mezna nosaraercs JTOXKa AErTs: KyIUTh POUrphIBaTeb
«Onextponuka b1-01» B npuemneMoM COCTOSIHMM BECbMA HETIPO-
CTO (BMAMMO, MOCTAPAJHCh CAMOJENBUIMKH), ONpeaeIeHHbIe
TPYAHOCTH [pENCTaBAsAeT W NpUOBpETeHne Apyrux «pacKpyyeH-
HBIX» MOJIEJICH.

BoiGupaem npourpbiBaTens Ans gopaboTku

ABTOpBI HACTOSILIEH KHUTH PEIININ [TPOBEPUTE UIEIO MOCTPOSHMS
BLICOKOKA4YeCTBEHHOIO MPOMIrpbiBaTe/s Ha Ga3e Hekorxa pac-
NPOCTPAHEHHOTrO YCTpoiicTBa, npuobpeTeHne KOTOPOro He co-
craBuT ocoboro Tpyna.

Buumanue!  Hoes ucnonb3osanusn KOHKpemHol modenu npouzpsl-
eamenn npunaoaexum Bradumupy Yavanoey

(http://astral-for.narod.rufindex(jncn.him).

Panee ynomMuHanoch, YTo NpsiMONPUBOLIHbIE MOZIETH NTpaKTHYe-
CKM He NomjaTcs nopaboTke, MO3TOMY CTOMT OCTAHOBUTBCS
Ha GpuKLMOHHBIX U peMeHHbIX. Ha nepswiit B3man, ¢pukun-
OHHBIA IPHBOJ MPEACTABIACTCA HEKMM aHaXPOHU3MOM, MOpaJib-
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HO ycTtapeslieii TexHoJiorueil. Texuuyeckue napameTpbl Takxe
He GyeuLyT:

* BeMKU (110 CpPaBHEHMIO C JPYTMMY THIIAMM MPHUBOJIOB) Jie-
TOHALIMs, YPOBEHb POKOTA;

* PE3HHOBbII POJIMK CO BpEMEHEM M3HAlIMBaeTCs, aedopmu-
pyercsi...

Ho, kak vacro ciyyaercsi, 3By4aHue «POJIMKOBBIX» NPOUTPbIBaA-
Tesieit BBICOKO LieHUTCs B Kpyrax aynnodunaon. Ocoboit monyJsip-
HOCTBIO MOJIb3YIOTCSI BEPTYLIKH C YAYYIUEHHOH (PUKLHOHHOMN
nepenavueit, Haripumep, «Topenc-124» (pue. 1.5, puc. 1.6, puc. 1.12),
cTaBllasl «KyJbTOBOI». IIprobpectu 3Ty Mozmes b B XOpoLIeM Co-
crossuun femresne 1000 ponnapoB npakTUueCKH HEBO3MOXHO.
OUpMBI-IIPOU3BOIUTENN ONO3ANU C BHEJAPEHUEM YJyYllleHHOH
(GpUKLMOHHON nepenaun — Takux mouesieil Oputo BINyLIEHO
HEMHOTO, MOCKOJIBKY Ha PBIHKE yXe IMOSIBUIMCh KaueCTBEHHbIe
pemenHble npuBoabl. YTo Xe jesnath HeboraTeiM ayauoduiam u
npocto jnoburesiam nopaborate COOCTBEHHBIMU PYKaMiU U roJio-
BOI1? XOTS TaKUX HEMAJIO U CPeJiu COCTOATENbHbIX JIofei!

Puc. 1.21.¥nyuweHHsiii ppuKUMoHHBLIA NPUBOLA
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Puc. 1.22, fluck Puc. 1.23. MNoauwmnumk gucka

- t-.:._‘. L

Puc. 1.25, fonoska ADC-K9
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Puc. 1.26. Bug nanytpu

Puc. 1.27. Mpourpsisarens «Bera-106»
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OueBuaHO, UM NPUAETCS M0 AYLIE MPOUTPLIBATENb C [IPHBOAOM Ha
OCHOBE YJ1y4LUIEHHOH (DPUKLIMOHHOIA NTepeiaiu, MACCUBHbLIM IIMCKOM,
KJ1IaCCUY€CKMM IMOAMIMITHUKOM, IPSIMBIM TOHAPMOM M BbICOKOKaue-
CTBEHHOM rosIoBKo# 3ByKocHuMaresist, [TocMotpute Ha ¢ororpadmn
puc. 1.21—1.26.

Cosznaercs ourylleHue, 4To pa3paboOTUMKKU NAHHOTO arnmnapara
MCIIO/Ib30BAIM BCE JIyyllee, YTO MPUMEHSIOCh BEAYIUMMH MPO-
u3poauTenamu B 70-x rogax nponuioro Bexa! Ilomumo ronosok
ADC-K9 (puc. 1.25) npuMeHsuIMCh U Ipyrue, He MeHee J0CTOii-
Hole: M-44MB ¢upmbr «Shure» u T2001 ¢upmer «Tenorel».

A Tenepp packpoeM CeKpeT: nepen BaMu NPOUTPHIBATENb
«Bera-106», usrorosnennsiii B CCCP Ha 6aze crona (Torma 310
HaseiBaJioch DIIY — anekTponpourpeiBaiouiee ycTpoHcTBo)
«G-600B» npoussonctea nonbekoit Gupmol «UNITRA»
(puc. 1.27).

Ota moauduKauMs — reppasi U, O MHEHUIO aBTOPOB KHMIH,
Jgyumas B 106-M cemeiicrse (u, noxanyii, cpeiv BCeil MpoayKLuu
«UNITRA»; BbIIIyCKa/lOCb HECKONbKO MoAM(puKaLMi, cyle-
CTBEHHO OTJMYaBLIMXCS JPYr OT ApYra, B 4aCTHOCTH, THUIIOM
pUBOLA).

Cnenyer OTMETHUTB, YTO 3BYyYaHHUE IPOMIPLIBATENS IOBOJLHO He~
BBIPA3UTE/IbHOE, HO BUHOBATBI B 3TOM He NOJIbCKHe pa3spaboTumKy,
a UX COBETCKHE KOJIIerH — M3rOTOBUTE/N KOPITyca H KOPPeKTopa
(puc. 1.28).

K coxasnenuio, TeHIeHUHNs YXyILIEHUs] KayecTBa y3JI0B , COOT-
BETCTBEHHO, 3ByYaHMs ycuauBasach rog or roma. JJo6porHeie
ronoBku ADC, Shure u Tenorel 6bi11 3aMeneHbl oCpeaCTBEH-
HbiMu cepun MF ot «UNITRA» (kiios roosku T2001 dupmot
Tenorel, cymecrBeHHO ycTynaloMii mpoodpa3y B KauecTse 3BY-
yauusi), a OIIY cepun «G-600» — Gesnukoit «G-602». Takxke
ucronb3opanuck ronoBku '3M-105 npoussoncrsa CCCP, npe-
Bocxopsiue «UNITRA», Ho ycrynaomue ADC, Shure uin
Tenorel).

OTtyer no nopaboTke MpourpeiBaTesist XOTEJOCh OLI HavYaTh
ab ovo — ¢ npuoOpeTreHusl.
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MpuoGpeTteHne

Xopoume pe3ynbrarhl JaeT onpoc (06xom) apyseii, poACTBEHHH-
KOB, 3HaKOMBbIX, coceneil. Ho ectb rapaHTHPOBAHHO YCTIELIHbIH
BapuaHT — 0ObsiBiieHre B rasety. [IpakTuka rnokassiBaer, uTo
XKeJIAIoIIKX PaccTaThCs CO CTAPHIM HEHYXHBIM X1aMOM JIOCTaToyY-
HO MHOTO, a B KauecTBe YCIOBHii UX YIOBIETBOPSET CAMOBBIBO3
B KyIe ¢ CHMBOJIMUecKoi cymmoit nopsinka 200—300 py6aeit. Ha
4T0 ciaenyer obparute BHUMaHue NpH NOKynke?

1. Buemnuit BuA, 0cCOBEHHO COCTOSIHUE KPBILIKH CBH/IETEJILCTBY-
10T 06 akKypaTHOCTH oDpallleHHsl C YCTPOMCTBOM; TaKXe XeJa-
TeJLHO HaJW4yue 3arnacHbIX YyacTei: nacuka, PpuKUMOHHOrO po-
JIMKa W TTakeTHKa co CMa3Koi.

2. Hasmyune rofloOBKM 3BYKOCHHMAaTeNs (nydliie, eciu 310 Oyner
ADC, Shure unu Tenorel). Eciu nospexnena nubo orcyTcTByer
MIAA, TO HE CTOMT OTKa3bIBATLCH OT MPOMUTpHIBATENSA, T.K. OPUIH-
HAJIbHAs UITIa, BEPOATHO, ObUTA B IIAYEBHOM COCTOSIHUM. ..

Koneuno, ceityac HeTpynIHO npuobpecTH HOBYIO BBLICOKOKaue-
CTBEHHYIO TOJIOBKY, HO 3T0 Oymer nopoxe (B ciyyae MOKYINKY
rOJIOBKM OIHOrO KJiacca € MepeuMc/ieHHbIMU BhIlle), 1a U «BUH-
TAXHOro» 3By4aHusi TaKuM 00paszoM He JOOHUThCA.

BeTaBku ¢ MIIaMM — KaK «BHHTaXHbie», He ObiBilIe B ynioTpe-
Oyienuu, Tak U «HOBOIEJ» — MOXHO KYIHUTh Ha BCEMUPHOM
BUPTYaJibHOM ayKiMoHe eBay: www.ebay.com. B city4ae, ecim npo-
faBel He NpUHUMAaeT JeHeXHble nepeBoasl (money transfer)
uyepe3 cucremy Western Union (kcrarti, BeCbMa pPUCKOBAHHbIM
ISt IoKynarenst crnoco6 oruiatel) UM (M) He XeJaeT BBICAATH
ToBap B Poccuio, TO Mpumercs BOCMONb30BATLCS yCAyraMH I10-
CPEeInHWKOB, HaripuMep http://www.pregrad.net/; TaKXe I0JIE3HO T10-
CETHUTH PYCCKOSI3bIMHbIA POPYM, NMOCBALIEHHDBIH 3TOMY aYKLIMOHY:
htip://www.ebay-forum.ru/phpBB2/.

3. CocrosiHue moAUMMNHUKA U ocu aucka. [Tokavaiite quck pykoii
B [TPOJIOJILHOM HarnpaBJIieHUH — KaKoii-J1n60 modTt HenonycTum!
3areM MOATONKHUTE JMCK B HArpaBJIEeHWH KacaTeNbHOM, 10 Ya-
COBOI cTpesike — 4em 6oiblle 0O60POTOB OH COBEPUIMUT, TEM
nyutre. [Tpunoxure poHeHAOCKON K MOBEPXHOCTH CTOMA: B MPO-
Liecce BpallleHus TIONUIMITHUK He HokeH ckpuneTs! CHuMute
MaT, yCTaHOBHTE PYUKY BbiKJIlouates (Ha crosne) npoTus Henoii
TOYKH, aKKYPaTHO M3BJICKUTE JINCK, YCTAHOBUTE PYyKY HAlpOTHB
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KPacHOM TOYKHM — POJIMK JIOJIKEH NMPUXaThCs K WIKUBY: HeobXo-
IMMO y6enuTcst B OTCYTCTBHM MM HE3HAYMTEJBHOCTH M3HOCA
NOMIIMIHUKA B HAalPaBJIEHNUY NMPAMOM, COeAMHAIONIEH OCH IUCKa
M pOJIMKA.

4. PaGoTocnocobHOCTh 3/1eKTPOABHIATE IS IPHBOJA, HCHPABHOCTH
Jaamnb cTpobockona. Bkinouure npourpeiBaresis. Eciau npourpsr-
BaTeJib He BKJIIOYAETCs, TO cnenyer pazobparbcs, noyeMmy (npemo-
XpaHuTesib, KOHTAKThI, MPOBO/A, TpaHcopmarop). He 3abynsre
B3ATb C coboii Tectep!

5. Obuee cocroanune kuHemaTuku. Otperynupyiire no crpobo-
CKOIYy CKOpOCTh BpalleHus nucka (6e3 nnactunku). Yepes
5—7 MHHYT NpoBepbTe MOJOXKEHNE METOK — 4YeM OHO CTabuib-
Hee, TeM Jyyuie. Pasymeercs, He CTOMT OXHAATh, YTO METKU
3aCTBIHYT B OHOM TOJI0XK€eHUH (3a 27—28 sieT 1o KpaiHei mepe
MacuK M3pANHO AePOPMUPOBAJICSH; YAaCTOTA IEKTPUYECKON CeTH
oranyaercs or 50 I'u u 1.1.).

6. Cocroanne Tonapma. OcMoTpuTe TOHapM, ybeaurech, 4To
TpyOka He nedopMUpOBaHa, a PeryiMpoBOYHbIE BUHTBI Kperiie-
HMUS LIeJIa ¥ TIOBOPOTHOTO MeXaHW3Ma He UMEIOT XapaKTepHbIX
CNleZIoB Ha LIUTHLIAX, OcTaBisgeMblX OTBepTKOit. Ocoboe BHHMaHMe
obpaTuTte Ha COCTOSHUE FONIOBOK BUHTOB BEPTUKAIBHOM MONBECKH
TOHApMa — OHH TaKXe He NOJLKHBI HMETh CJIeIOB «HACTPOHKM».
MeTKu sl YCTAHOBKM YCHIIMS NPUXKUMa (PUCKM M LMPPHI Ha
TpyOKe TOHapMa) JOJKHBI ObITh XOPOILIO BUIHBI.

IIpoBepsTe HanKuMe MNOA3YHKA C IPYXUHOMH: B IMOJIOXEHUN MOJ-
3yHKa «2» NPY>XHHA He I0/KHA MPOBUCATh, TAKXKE HeJOMYCTUMbI
y371bl ¥ NPONYCKHM BUTKOB; IPM BHEIIHell MpoCcToTe 3TOT y3e
BBITNOJIHACT [Be BaXHbie QYHKLUH: YCTAHOBKU MTPUXUMHOMN CHJIBI
(uudpol Ha TpyOKE COOTBETCTBYIOT IPAMMaM) M aHTUCKEHTHHIA.
Yb6enurech, 4TO MUKPONUM(PT KOMIUIEKTEH U HCIIpPaBeH.

Pa6oTaem c «Bera-106»

Asmopul 1 U30aMenbCMBo He HeCyn OMBENCMEEHHOCIU 34 Meo-
pemuHecKu 603MOXKHbIIL 8DE0, NPUHUHEHHBLT 6aM U 8ALUUM ONU3-
KUM npu noemopenuu uru dopabomee nobvlx KOHCMPYKULi,
U3NIOKEHHBIX 6 OAHHOLL KHUZE.
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Buumanue!  Ilpouzpvieamens «Beza-106» — snexmpureckuil npu-
6op, omodenbible 3eMEeHNIbL €20 KOHCMPYKUUI HAXO0-
damca nod onackvlm Os Ku3HU Hanpsscenuem. Bee
dopabomru caedyem npouse00uUImb NOCe OMKIOHEHIS
npouzpsieamens om 3aeKmpocemu, 01a He2o He0HX0-
JuMO He MOALKO OMKJIOMUMb KHORKY NUMAHUA HA
JILEBOH NAHe U, HO U 6bILYMb GUIKY U3 INEKIMPUHECKOlL
po3emKu.

BuikjouuTe MpourpsiBaTeb, BHIHBTE BUJIKY U3 po3eTku. Ilepe-
BEeJIMTE PYUKY BBIKJIIOHATEIS B MOJIOKEHUE «BBIKIIOUeHO» (Genas
Touka). Hanenbre 3allMTHBINA KOAMAYyoOK Ha rojoBKy. CHUMHTE
MaT (KOBpUK), U3BJIEKHTE JUCK, MOJHUMAsl €ro BepTUKaJIbHO,
crapasicb uzbexarb MepeKocoB; JUCK CledyeT AepXaTb AByMs
pykamu. IlepeBepHuTe AMCK BaJOM BBEPX M aKKypPaTHO MONOXH-
TE Ha POBHYIO NOBEPXHOCTH (pue. 1.22). Y6enurecs, 4To MUKPO-
nudT NOIHAT, @ TOHAPM — HaJEXHO 3aKperuieH (puc. 1.24).

AKKYypaTHO NPUNOTHUMUTE CTOJI, TPH 3TOM MOT'YT BBITIACTb Py~
KUHBL IojiBeca — He obpaiuaiite BHUMaHus. Ilpunepxusas cron
JIeBOM PYKOM, MpaBoi OTCOEJIMHUTE JIBa pa3beMa, OTHaJIEHHO
HanoMuHaomux RCA (T.H. «Tiobnan») OT MJ1aTsl KOMMYTALIUH,
a 3aTeM pa3beM MUTAHUSI OTCOeMHUTD OT KOJIOIKH, PacrioyioXKeH-
HOI NieBee TpaHchopMaTopa. Tenepb MOKHO TepeBepHyThH CTOI.
Ybeaurece, YTO BUHTBI KperuleHUsl MOBOPOTHOrO TMOMIIMITHUKA
ToHapma (puc. 1.26, cnpaBa BHM3Y) He MOJIBEPrajaMch CaMOCTOSI-
TeNbHBIM PETyJIMpPOBKaM: KpacHasi Kpacka He JOJDKHA MMeThb
XapaKTEPHBIX CKOJOB.

Hrtak, Bpl — cuacTivBbiii obsagaTens MpoUrpsiBaTesis, a Tou-
Hee — nonydabpukara s ero usrorosiiedus. Y noka scraBka
C MIJION 3BYyKOCHMMATeEJsl (MJIM rojIOBKA LIEJIMKOM) IepeceKaeT
ATIAHTHKY, MOXHO 3aHATBCS A0PabOTKOI IpOUIpeIBaTENSsl.

He cnenmte BoibpacoiBath kopnyc (puc. 1.28) ¢ 610koM nuranus
¥ KOPPEeKTOpOM — OH eiile npuroautcsi. M3nauanbHoO aBTOPLI
npeJrnoiarain NnoAKJIOYMTh NTPOUIPIBATENb K KACCETHOI JeKe
1 (PUKCUPOBATL Ha MarHUTHYIO JIEHTY KaKyio-HUOYIb CIOXHYIO
MY3bIKaJdbHYI0 KOMII03MLMIO, Hanpumep «Tokkara n ¢yra pe
munop» M.-C. Baxa nociie KaxJIoii MaHHuTyisiumm rno gopabotke,
YTO IO3BOJIMJIO Obl BITOCIEICTBUU MPOBECTH «CJICTION TECT» IS
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OolpeneneHus Hanbosiee 3HAUYUMBIX I[OpﬂﬁOTOK C TOYKH 3pECHHUA
UX BJIMSIHMSA Ha Ka4YeCTBO 3BYYaHHs.

Puc. 1.28. Kopnyc

DTa Heruioxas Ha ﬂCpBbIﬁ B3rns 1 esi He MaTepuann3oBanach —
NepeBecuiii KOHTpPapryMeHThI.

Bo-nepsrix, BOCIIpUATHE MY3bIKH CYDOBEKTUBHO, MIOITOMY Clleay-
eT OLIeHUBATh MoJauy He My3bIKajlbHOro INPOU3BEIeHHUs], a TeCTO-
BOrO JMCKA, KOTOPBIM aBTOPbl KHUTM He pacrnojarain. Curdalist,
BOCIIPOU3BOJIMMbIE C TECTOBOrO JIMCKa, HANIPOTUB, O0OBEKTUB-
HbI — UX [1apaMeTpbl HETPYIHO U3MEPUTD, a (hopMy HabmonaTs
Ha 3KpaHe ocuuiuiorpadga.

Bo-BTopbix, KaueCcTBEHHBIN TPAKT JIOJXEH ObITh MPeesibHO KO-
POTKHUM, TMPU TPOCIYIIMBAHNUY MarHUTO(OHHO 3anucu nobas-
NSIOTCS IBA JIONONHUTENLHBIX 3BeHA: YCWIUTENb 3alUCH U YCH-
JIMTENIb BOCIIPOM3BECHHS; ClelyeT YYUTHIBAaTh HEJIMHEHHOCTh
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CaMoro MarHHTHOro HOCHTEIA U NETOHALIMIO JIEHTOITPOTIAKHOTO
MEXaHW3Ma.

B-TpeTbux, HEBBICOKOE KAaUeCTBO BCTPOEHHOTO B ITPOUTPbIBATEIb
MpefyCHIMTENsI-KOpPeKTopa.

MpodunakTudeckoe oGenyxuBaHue

[Ipexne Bcero, BHIMONHUM npoduiakTuyeckoe obciyxuBaHue
MPOUTPLIBATES, ISl HErO BHUMATEJIbHO MpoYMTaeM (PpMpMEHHYIO
MHCTPYKIMIO. To, 4TO HAaC MHTEpecyeT, NpejacTaBieHo Ha
puc. 1.29.

IIpumeyanue. 3decy u danee «Inexkmpozpammoghor G-600B».
Hucmpyrkyus no obenysxusanuio. «Unitra Fonica».

Opve pas B F'OX CMBAWRAT WACROM JyX-5 mo 2 Kanaw
KA DOAGRAHMK Clexyoawe uaced HI¥:
1. Ocs muora fnov.11/pwc.5/
2. lomumnaxe pomika wounz npuroxe /008.16/puc.5/
3. /noa.19/pec, 5/
CuaskoR WWTHI-201 s TOXHWNECKHY BADANMHOM OMA-
supaus HYEHO ToWKiM CNOROM ONfb fO3 B BECTH ME =
CALES, OOk MPOMEXYTONHOTD moxeca /nos.z(/fpuc.5/
Ot pa® B ron cunBBATE CTYHERR KYRSGHE NEPEXIT-
Wrelin OCOPOTOR fn0a.2l/puc.5/ ¥ KOPOXKY Kynauxa
werpondta [103.22/puc.5/ llpe cusawe He Zonycra -
£ICA DONENAHAR MACLE FA PEBMKOBME peusss /noa. 23
fpuc.5/,padonyv nomepirocTs DOmuKs Jnos. 16/ puc.S/
NOBEPYKOCTE BTYAKM K OCK ABMFRTERR [NOBRY/pwc.5/
¥ TONROTO Kaneca /noad0fpuc.5/
bBece wecra manu YRABEHD HE PHC. 5 W OOOSHANEHO
Gykpolt "C",

Ty e ey T
Puc. 1.29. @parmeHT MHCTPYKUMU 1Mo 06CAYXUBaHWIO NpourpelBaTens
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Ynanum crapoe Maciio npy nNOMOLIM YUCTOM CYyXOii TKaHM U IMUH-
LieTa, YACTKY MPOU3BOIMM [0 TEX [10P, [10Ka Ha KyCOYKaX TKaHM
riepecTaHyT OCTaBaThCs Ciebl Macia. 3aTeM YMCTUM TaKUM Xe
06pa3oM, HO TKaHblO, CMOYeHHOM B beH3nne «Kanoma».

Buumanmne!  He donyckamo nonadanus macaa, bensuna u 0p. skud-
Kocmeil, UCNONb3yeMbIX npu dopabomke npoupsiea-
mean, Ha pe3uHoevle U30eAUA: PORUK, NACUK, Manl,
anemenmnt eubpopaszensku deuzamens u cmoaq, 20-
JI06KY 36yKOCHUMAMENA.

ITocne nonHoro ucnapeuus 6enzuna (15—20 mun) npucrynaem
K cMaspiBanuio. OpuruHanbHoe macino — «JIyx-5» (Hamgo mona-
rath «JIIloOKC-5», BEpOSATHO, CKa3anuch Orpexu nepesoaa c f1ojb-
CKOro s13bIKa Ha PYCCKMI) MOXHO C yCIIEXOM 3aMEHMTb Ha MO-
topHoe nosycunrernueckoe macio «CASTROL-GTX 10W40».

Cmasky «[IMATHUM-201» Takxke MOXHO KYyIMTb B Mara3uHax,
TOPIYIOIIMX aBTOMACIAMH, HO JIyYIlle UCII0JIb30BaTh TEXHUUECKUI]
Ba3eJMH MM cepBUCHYIO cMa3Ky Panasonic. Macio cienyer Ha-
HOCHUTb COTJIACHO MHCTPYKLIMM — I10 2 KarJu Ha MOALIMITHUK
(uMeHHO Kanare, a He uTh!). JLnst NpaBUIbHOI N103MPOBKY Mac-
Jla ¥ CMA3KH TPYIHOMOCTYIHBIX Y3JIOB YAOOHO MPUMEHSTE CTEK-
JAHHBINA pelicdenep v MEJIULIMHCKHIA IUTTPHIL

IToAMHNHKK NMOBOPOTHOTO Y3J1a TOHAPMA NPEIBAPUTENILHO
OYMCTUTH M 00e3XMpPUTH, 3aTeM cMa3aTh 2 KarUIIMM Macia
«CASTROL-GTX 10W40»; ananoruuHsiM obpasom cienyer
cMa3aTb BePXHWil MOMIINMHUK ABUraTens, nonoxuaars 5—10
MMHYT, Bpalllasi Baji IBUraTeis pyKoi, a 3aTem nepeBepHyTh CTOJ
M CMa3aTh HUXHUI MOMUIMITHUK.

OpUKIHOHHDIH POJMK M NMACHK XEJaTebHO 3aMEHUTD 3aracHbIM,
HO, YYUTBIBast TPYAHOCTH npHobpereHus (0cobeHHO posinKa), MOX-
HO Ha IepBOe BPeMsl OrPAaHUYMTBLCS OTMAUMBAHUEM UX B TEUEHHE
CYTOK B YMCTOM 3TWJIOBOM cniupTe. Ho HMKakuX BONOK, IeHATYpaToB
u 1.1.! Pasymeercs, peusb wieT Iuib 0 YaCTHYHOM BOCCTAHOBIICHUH
UX MEXaHWYyeCcKuXx CBOMCTB. Eciim ecTb BO3MOXHOCTb, BOCITOJIb3Yii-
TeChb yCJAyramu CriellMaan3MpoBaHHBIX (PUPM, HanpuMep hip:/wwy.
turntablebasics.com/idlerwheels.html — 3aHHMMaeTCs 1MOJHbIM BOCCTAHOB-
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NienreM (DPUKLMOHHBIX poSUKOB. KOHEUHO, CTOMT 3TO HelleleBo
(45—65 nmonnapos), 1a U 3aiiMeT TAaKOW PEMOHT, C YUETOM Iepe-
coiiku B CLIA u 0OpaTHO, HECKO/ILKO MECSILIEB...

AnpTepHaTHBHBIE BapuanTel TakoBu. [TonpoGosaTh 3aKa3aThb
usrotossieHue B Poccun; nouckats B MHTEpHeTe naHHBIE 110
POJMKAM JUIst PA3JINUHBIX TPOUTPHIBaTEIeil 3apy6exHOro npous-
BozcTBa. B03MOXHO, Hainercs: nmoaxonsiuuit mo pasmepam. Ky-
MUTh TaKO# POJIMK He coctasisier bonbuioro Tpysa — B MHTep-
HeTe aBHO copMUpOBaJCs PbLIHOK 3alacHLIX YacTei s
ayayoanraparypel.

HeobXonHMO 0YHCTHTH BeAYIHI WKHB OT HAJMIIILIENH HA HEro
rpsiau (puc. 1.21): OYNCTKY NPOM3BOAUTE C MOMOLIBIO JIaCTHKA
(nukakux abpasusHbix Matepuanos!). Illkus, pasymeercs, gon-
KeH ObITh CHST C Bajna JBUraTesis.

ITpu noMouu rneiecoca yaanuTe nbljib U3 KOpnyca, yCTaHOBUTE
CTOJI, BKJIIOUMTE NMpOMrpeiBaTeb. Yepe3 HeCKOJbKO MUHYT OT-
peryiupyiiTe CKopocTh BpalleHus 10 crpobockorly, rnoHabo-
JlaiiTe 3a MOoJIOXKEeHUEeM METOK — HajleeMcsl, YTO OHO craiio Dosee
YCTOHYUBBIM.

Boikiiounte npourpbiBaTesib, NpUcioHuTe MeMopany ¢oHeHI0CKO-
T2 K MOBEPXHOCTH CTOJIA, [IOCTYUMTe KapaHIallIoM I10 PasHbIM Y3JiaM:
TOHApPMY, LlIeJUly, TOPLY JAMCKa, WINUHJIETO, CTOJIY B Pa3sHbIX TOY-
Kax — rornpoOyiTe 3arOMHUATL WM 3allicaTh CBOM BIEYATICHHU.

OemndupoBanne ctona

Teneps MOXHO NMPUCTYNAThL K AeMN(UPOBAHUIO cTONA. ABTODHI
HCITOJIb30BaNM U301 — IIOJIMMEpPHBIA Matepuall, obnaaaaomui
XOpOLIUM 3BYKOIOIIONIEHUEM (I1pOJaeTcst B Mara3uHax CTpou-
TeJIbHBIX TOBApOB); TOJMMHA JucTta — 4 MM. TlocnenoBaTens-
HOCTb HaKJjelku kjieeM «MoMeHT-yHHBepcal» [OKa3aHa Ha
puc. 1.30.a—0 u He npencrasisier 60nb110# croxHOCTH. Heob-
XOJIMMO JIMILLE CJICIHTD, YTOOBI KYCOUKYM M30J1a HE KacaJuch Mol-
BUXKHBIX 3JIEMEHTOB, @ TAKXE NPUWIOXKHTL HEKOTOPBIE YCUIIUSE ITPU
YCTaHOBKE PE3MHOBLIX 3JIEMEHTOB I10BECa ABUIraTesisl, T.H. «TPU-
Gos» (puc. 1.30.6,0).
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a — rnofrotoeka

6 — BHYTPeHHss CTOPoHa

Puc. 1.30. Bubpowsonsayws crtona
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B — BHEUIHAS CTOPOHa

P

r — BHYTDEHHSIS CTOPOHA, AonofHnTenbHoe gemMndupoBaHue

Puc. 1.30. Bubpousonsyus crona (npogonxexume)
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A — BHYTPEHHAA CTOpOoHAa, nnoulanka nog Asurarenem

Puc. 1.30. Bubpousonayma crona (npogonxeHue)

ITocne BbicbixaHus Kiest (24 yaca) ycTaHaBIMBAaEM CTOJ B KOPITyC
U NOBTOPsIEM MPOC/TyHINBAHUE C MOMOLIBIO (POHEHIOCKOTIA.

O npoBopgax

3amMeHa NMPOBOMAOB, a TAKKE UX «IIPOTPEB», «HAIPABIECHHOCTD»,
MOCTAHOBKA Ha OTOPHI ¥ T.Il. — M3/I00JeHHBIE TeMBI ISl AUC-
Kyccuii Ha aynuoduiIbckux Gopymax. ABTOpEI [TpeAnaraiT Bbl-
OpaTh MpoBOAA TOHApPMA IO pe3yJibTaTaM IPOCHYILIHBaHKS, Ha
Baill BKyc. JInarnasoH Becbma 1IMPOK: KOHCTAHTaHOBBIN B OyMax-
Ho# uzonsaunn, MI'TO, pupmennsie mexb104HbIe U MUKPOGOH-
Hble Kabenu, BUTas rnapa 5-it Kateropuu... A pe3yabraThl MOTYT
OBITH CAMBIMM HEOXUJIAHHBIMH.

Tem He MeHee, peKoMeH/1yeM BBITIONHUTE Kabesib OTHUM KYCKOM
OT TOJIOBKH JIO BLIXOZHBIX pa3beMoB RCA («Tionbnan»), 6e3 rnpo-
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MeXyTOUHBIX Maek. CoeIMHeHUE ITPOBOJIOB C BBIBOIAMH TFOJIOBKH
IPOI3BECTH MEXalHveCKHU, 3aKperuB COeIMHEHHE MTPU ITOMOLIM
TOHKOTO KOJIbLIA, BBIPe3aHHOro M3 Kycouka ITBX-n3onsunu MOH-
TAaXXHOrO MPOBOJIa Nnoaxonsilero ceyenus (puc. 1. 31).

Puc. 1.31. CoenuHeHne npoBoaoB TOHApMa ¢ BbIBOAAMU I0JI0BKU

NMpegeapuTenbHas oleHKa KayecTBa 3BYKOBOCNpou3BefeHns

Jasiee HeoOX0MMMO M3BJIeYb M3 KOPIIyCa 3JIEMEHTHl NoaBeca —
YeThlpe MPY>XHMHHBIE BCTaBKH, YCTAHOBUTH CTOJI HENOCPECTBEHHO
Ha BEPXHIOIO naHesb. 2KenaTesbHO NMOMIOXHUTD [OI HOXKH TBEP-
Qyio poBHy1o 1uty, Hanpumep, u3 JIZICIT. C noMousio ypoBHs
nobuBaeMcsi FOPH3OHTAILHOIO TMOJIOKEHHUs TUIOIAAKH TOHapMa
M MTOBOPOTHOrO IMCKa ITyTeM MOAKAaJAbIBAHUSA MEJIKUX MOHET ITOJI
COOTBETCTBYIOLIME YIJIbl TUIMTHL. Perynupyem npuxumMHyIo cuiy,
ast vero obparumest K MHCTpykuuu. Ilepen Hactpoiikoit nmpu-
XKIMIION CHJIBI @aBTOPLI PEKOMEHLYIOT OTKPYTHTh [POTHMBOBEC U
11amMoTaTh Ha pe3b0OBOH yyacTOK TPYOKM TOHapMa HECKOJbKO
cnoeB PYM (canrexHuueckoii proporuiacToBoii JieHTs). B 1ipo-
THBHOM CJlyyae BO3MOMKEH caMOpa3BOpPOT IpOTHBOBeca. Takxe
ouellb BaXHO NOOUTLCA CTPOr0 rOPM30HTAIbLHOTO MOJOXEHUS
CTOJa, B IPOTUBHOM CJy4ae CKaTbIBalOllas CHJla OKaXeTcs He-
CKOMMEHCUPOBAHHOIA, NPUBOAS K 3aMETHLIM MCKAXKEHUSIM.

IMonknwuus IIPOUTrpLIBATENIL K YCHIWTEIIO MOXHO ITPOH3BECTHU
HPpEeBapHUTENIbHYIO OLIEHKY KauecTBa 3BYUaHUA.
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Puc. 1.32. @parmMeHT UHCTPYKLMK 110 O6CITYXUBaHWUIO NPOUIpLIBATENS

WUarotoBneHue HoBoro Kopnyca

ITepexonuM K H3roToBJieHHI0 KOpIyca (MMeHHO K U3rOTOBIEHHIO,
TaK KaK «IITaTHBIi» He BbIEPXKUBaeT KPUTUKH BCJIEICTBUE XIIHUIT-
KOCTU KOHCTPYKLIMH, TIPUBOAALLEH K IMOABJICHUIO Macchl JOM0J-
HUTEJILHBIX TPU3BYKOB). Jl1sl 3TOr0 akKKypaTHO M3BJI€HYEM Bepx-
HIOIO MaHess (pue. 1.33.a) — oHa MOXET MOCHYXHUTh a6A0HOM
JUIsl U3TOTOBJIEHUS M JIaXKe 2J1eMEHTOM HOBOTO Kopiyca.

Beipexem 1063MKOM 13 JIMCTOBOr0 MaTepuasia HECKOJIbKO KOTHi
BEpXHe#l IaHeJu: UX CyMMapHas TOJHIMHA JOJIXKHA COCTaBJIATh
ne meHee 70 mm (puc. 1.33.6, 6); noTpebyercs emie OnMH JUCT
aHaJJOrMYHBIX BHEIIHUX pPa3MepoB, HO He MMEIOIMi QUTYPHBIX
BbIPE30B, — nHuule. Hekoroprie crienuanucTsl nonaraoT, YTo
MHUILE [TPUBHOCUT B 3BYy4YaHNE HEKOTOPYIO «IYJIKOCTb»; MOXHO
[TOCOBETOBATh HE INPUKJIEUBaTh JHHUIIE, a 3aKPenuTh Lypyra-
MU — OKOH4YaTeJIbHOE pelleHHE IPUHSATh M0 pe3yjbTaraM
NPOC/TYLINBAHUSL.
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a — BepxHss naHesnb — WabnoH

L

6 — BLINUINBaHWE SINCTOBLIX
3NemMeHTOoB Kopryca

Pwc. 1.33. Warorosnenne kopnyca
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B — cKnenBaHue

r — cTon B roToBOM kopryce

Puc. 1.33. UsrorosneHune kopriyca ( npofgonxexHuve)
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ToTOBBIE 3I€MEHTHI IPOMA3BIBAIOTCS KJieeM (JIyylle BCero Cro-
JISIPHBIM HIJTH STIOKCHIHBIM), COBMPAIOTCA B [AKET U CTATUBAIOTCS
crpybuunamu (puc. 1.33.2).

B kayvecrBe mMarepuaja Kopryca MOXHO ucronb3oBaTh: MJID,
danepy, ACIL. IMocneausisi — XyAuiuii BApMaHT BBUAY M30upa-
TeJbHOrO XapakrTepa nemidupoBaHus: crereHb ocnabnenus
PE30HAHCOB CYIIECTBEHHO 3aBUCHUT OT MX 4acToThl. Eciu ecrtsb
XeJlaHne, MOXHO TO3KCIIEPUMEHTUPOBATH C YePEIOBAHNUEM JIKC-
TOB M3 Pa3MYHBIX MaTepHaaoB JMOO C IK3OTUKOM: MpaMOpOM,
lepeBoM, OETOHOM M T.I1.

IMocne BuiChIXaHUsE K JHUILY KOpIlyca MPUKPEIUISIOTCs LIMITHI.
[TonpobHee npo mMMbI MOXHO MOYUTATH 31ECH:

http://www.igdrassil.narod.ru/audio/tips/spikes.djvu

http://www.igdrassil.narod.ru/audio/tips/vibrations.djvu (Teopust)

htip://www.dvdworld.ru/Sam/ship/ship.html (nprMepsl NPaKTUYECKOI
peanu3aimm).

MepeHoc TpancdopmaTopa Gnoka NUTaHUA

K 3anneit cteHke Kpenurca padbeM nuraHus. Jleao B ToM, uTo
TpaHc(OpPMaTOp BHOCUT 3JIEKTPOMArHUTHLIE M aKyCTHYECKUE
roMexH, Bbi3piBaeT BUOpanuu. bopsba ¢ nepeuncieHHbIMU 3(-
(hekraMu — 3ajJ1aya CJIOXHasi, T03TOMY IPEACTaBJAETCS JIOTHY-
HbIM YCTPAHUThL HE CIENCTBHE, a MPUYHHY — BBIHECTH TPAHC-
(dhopmarop B OTAebHBIN OI0K, cCOeMHSIOIINIACS C IPOUrphIBaTe-
JieM Juib KabejgeM IMUTaHUS.

Buumanue!  Kopnyc 6roxa mpancgpopmamopa donxen nadexno
3auUWaMb OM NOPAKEHUA INEKIMPUHECKUM MOKOM,
LMeNb GEHMULALUOHHbLE OMMBEPCINUS, NPE0OXPAHUMENs
u evicroamens. Kabeno numanun u pazsem 00xHbl
Obtmb paccumanbl HA UCNOJIb30BAHUE 6 cemu nepe-
MenH020 moka Hanpssenuem do 250 B; koncmpykuun
passema 0oNKHA MaKKe UCKTIOMAMb 603MONKHOCHTD
NOPAKeNUR INEKMPUHECKUM IMOKOM NPU KOMMYMauuu
€ passeMoM NPoupsIeamens.
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B 6a3oBom BapuanTe 06e 0OMOTKM IBUraTesisi COeMHEHbI rapaJi-
NIEJILHO W 3alUTaHbl OT BTOPUUHOM 0OMOTKM TpaHchopmaropa,
nHanpskenuem 110 B. Coenuuus 06OMOTKH nOCaeIOBaTeIbHO,
MOXHO 0bo¥TUCh 6€e3 TpaHcopMaTopa, 3arMTaB IBUraTeb Ha-
npsimyio ot cetu 220 B.

06 ucnonb3oBaHumn Pa3nInyHbIX NPpUBOAOE W TOHapMOB

Kenaomum nonpoboBaTh NPUBOJILI ¥ TOHAPMBI JIPYTHX THIIOB,
peKoMeHyeM... pourpbiBaTenb «Bera-106», a uMeHHO moiudu-
Kauuio co cronom «G-600C». ITorparus 200—300 pybseii, Bbl
craHOBHTeCh ObJazaTesieM NpUBO/IA peMeHHOro Tina u S-obpas-
HOro TOHapma.

ITocneannit MOXHO yCTaHOBUTD B IOPabOTaHHBII ITPOUTPbIBATENb
Ha ocHoBe «G-600B» BmecTO 1mTarHoro npsiMoro. JIpyroi sapu-
anT — jopaborka crona «G-600C» o pekoMeHpauusaM, nepe-
YUCJIEHHBIM BBILIIE.

Puc. 1.34. Cron «Unitra G-600C» ( guck cHsT)
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ITockoneKky peub UIeT O BUHTaXHOU TEXHUKE, TO peMEHHBbIIi npu-
BOJI UMeeT Cepbe3Hoe MPeuMYLIeCTBO Iepen PPUKLUOHHBIM —
OTCYTCTBHE TNOBBILIIEHHOTO U3HOCA MOAIIUITHUKA B HAallpaBJIeHUH
OCH pOJIKa, BHI3BAHHOIO YCHJIMEM HaXWMa pOJIMKA Ha IOBEpX-
HOCTb ucKa. PeMeHHbIi MPUBOJ TaAKXe CTPEMUTCS CMECTHTD OCh
IMCKa B HanpasiaeHuu ocu asuratens. Ho, BBuay rubkoctu na-
CHUKa, Harpy3kKa Ha MOMIIMITHUK ¥, COOTBETCTBEHHO, U3HOC fpe-
HeOpexumo mMasbl. MHOrOe 3aBUCHUT OT YCNIOBUI M TIPONOIKUTENb-
HOCTH 9KCIUIyaTalMH, a TaKXe yxoia (MM OTCYTCTBHS yX0/1a) 3a
TPOUrpbLIBaTEJIEM.

MoxHo n06aBuTh elle HECKOJIBKO ITYHKTOB, OTHOCAIIMXCS UMEH-
HO K «G-600C»:

* BBECTH aKKyMYJISTOPHOe NMuTanue npusosa. JLis peanusauuu
notpebyiorcs nsa akkymynaropa 12 B/7 A-4, coeHeHHbIX
NOCNe0BaTeNbHO U NOAKIIOYEHHBIX K ToukaM t1 («+» nu-
TaHusi) U t3 («—»MUTaHUSA) INEKTPUUYECKON CXEeMBI
(puc. 1.35);

* BBIBOJBI FOJIOBKHM 3BYKOCHHMAaTeNs HeoOXOOUMO OTKIIIOUHUTD
OT Touex t16, t17, t18 anekTpuUecKoi CXeMbl;

* namny crpobockona, paboraioulyio OT HarpsAXeHusl CeTH,
MOXHO 3aMnuTaTh Yepe3 BHellIHUH OTKIoYaeMblit TpaHchop-
MaTop NnonobHO TOMY, Kak 3T0 6bUI0 cresnaHo npu nopabot-
ke crosa «G-600B»; namny cienyer BKJIIOYATh MPU MOJ-
CTpO#Ke 4acTOThl BpallleHus AMCKA U OTKJIIOYaTh MPH MNpo-
MrpPBIBAHUU I'PAMIUIACTHHKUY;

* TpyOKy TOHapMa MOXHO 3ayTh U3HYTPU MOHTAXHOI1 NEHOIA.

Bunmanue!  [Ilpu uszomosnenun xopnyca caedyem umems 66udy,
umo evipes 6 eepxuell nanenu y cmonog «G-600C» u
«G-600B» Heckonvko omaudaemcs.
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1.2. Ycunurenb-KOppeKTop

1.2.1. MpuHumnel pa6boTbl U 0630p KOHCTPYKLUUIA

O HeoBxoAUMOCTU KOPPEKTHUPYIOLLero yCuninTens

B paszene, NOCBsLIEHHOM Y371aM [TPOUTphIBaTeisl, YIIOMUHAIOCH,
yro paxe MM-rosoBku obecreyuBaloT BhIXOIHOE HalpsiKeHue
MOpSiIKa HECKONBbKUX MWUIMBOJIBT. I1pu THMIIOBOM 4yBCTBUTENb-
HOCTH COBPEMEHHBIX JIAMITOBBIX YCHJIMTEJIeii MOILHOCTU (OKOJO
1 B) craHOBHUTCS OUEeBMAHONW HEOOBXOAUMOCTDH NOMOJHUTEIBHOIO
3BeHa ycuneHusi. Ho omHOro ycunenust HeloctaTtouHo, Tpebyercs
TaKXe T.H. KOppeKuus pocnpousseaenus. CooTBeTCTBYIOIKE
YCTPOICTBA HOCAT Ha3BaHHe KOPPEKTHPYIOUEro ycHauTens (Bu-
HMUJI-KOPPEKTOpa, YCUIUTENA-KOPPEKTOpa).

Heno B ToM, 4yTO ecnu 6bl 3aNMCh OPUIMHAJIOB IPaMITIACTHHOK
Bejlach C JIMHEHHON aMIUIMTYIHO-4aCTOTHOW XapaKTepUCTUKON
(AYX), To nnuTenbHOCTb OHOTpaMMBl CYILIECTBEHHO COKPAaTHU-
nack, a BOCIIPOU3BENECHHE BBHICOKMX YacTOT COMPOBOXAAJIOCH
3aMeTHBIM ypoBHeM 1yMoB [2]; nostomy AYUX 3anucu u Boc-
TIpOU3BeIeHUs MPeCTABISIOT CO00M CUMMETPHYHBIE OTHOCH-
tenbHO ypoBHst 0 B (curnan wacroroit 1000 I't) xpussie. Pe-
syneTupyioltas AUX npu 3T0M (TeopeTudecku) OyneT JiMHeii-
HOM.

Preamp Equalization 1

| o
\\ -l’ 8
< PL >
N Aialbhck 50Hz 500Hz
»"#’"< i
» [2a]
>
/ n.“ §
|11 i, S
10 100 1k 10K 2122Hz  20kHz

Record Equalization

a — craHgapTHole (RIAA) AYX zanucu 6 — ToYKH neperunba KPUBoOH
¥ BocnpousBeneHuns Bocripon3eegervs RIAA

Puc. 1.36. Crangapr RIAA

60



B xavuecTBe MeXIyHapOIHOro CTaHAapTa NpuHsaTa Gopma Kop-
pexuuu, paspaboTaHHas accoUMaLMeil 3BYKO3aMMChIBAIOIINX
komnanuii CIIIA (RIAA) (puc. 1.36.a).

Touxu nepernba KpuBoii BocnipousseneHus RIAA cnenyiomme:
50, 500, 2122 T'u (puc. 1.36.6). McuepnbiBaiomas uHpopmarius
no RIAA-KoppekLMH, BKJIIOYasi pacyeTHbie GOpMyJbl Lis 110-
CTPOEHMS KPUBOM, IOCTYITHbI 31€Ch:

http://digilander.libero.it/paeng/riaa_sheet.xls.

AKTUBHaA KOppeKLUWUs BOCNpou3BeleHUs

IIpakTHyeckas peanu3auus KOppeKUUH BOCIPON3BEIEHHUS
obecneunBaercs pasIMYHBIMHU CIocobaMu, KOTOPbIE MOXHO pa3-
NEJUTh HA HECKOJIBKO IpyTIIL.

AKTHBHAs KOppeKuMs — IIpearonaraeT BKIYEHHE 2IEMEHTOB
LieMny KOppeKLMH B neTimo obpaTHoi cBsi3u. B kauecTse npumepa
MOXHO MpPHUBECTH CXeMy KoppekTopa (puc. 1.37).

Lenouka koppekuun C2—C4, R12 Bxmouena B uens OOC. C
TOYKH 3PEHMSI COBPEMEHHBIX MOAXON0B K KOHCTPYMPOBAHUIO
BLICOKOKA4YeCTBEHHOM amnmnapatypsl JaHHas cxeMa abcoaioTHo
Herpuemiema:

* noMumo o6uieit OOC umeroTcs 1B€ MECTHBIE — B IEPBOM U
TpeTheM Kackanax (rociaeaHui Boobiue npeacrasiser coboi
KaTOMHBII MOBTOPUTENb — KaCKall, OXBaY€HHbI CTOIPOLIEHT-
Hoit OOC!);

* JIOBOJILHO CIIOPHOM sIBJIeTCs peajin3auus 610Ka nuraHus —
YMHOXUTEJb HaNPSXEHUsl Ha MONyNPOBOAHUKOBBIX IHOJIAX
u conaxusatouwmit RC-bunerp;

* namnbl ECC83 (poccuiickmit ananor — 6H2IT) otsepraiorcs
MHOTHMHM CMEeUHaTUCTaMH KaK «HE3By4allue».

Camoe ynuBuUTeEJBEHOE, YTO JaHHAsl CXeMa BecbMa IMONyJ/spHa B
Kpyrax ayniopunoB. OBbEKTUBHBIM [LIIOCOM KOPPEKTOpa siBJisi-
eTCS HU3KOe BHIXOIHOE CONPOTUBJIEHUE, olsieryaloliee cornaco-
BaHUE C yCWINTENIEM MOLIIHOCTY ¥ MUHMMH3MpYIOlliee TpeboBaHus
K Mex6nouynomy xabeio.
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Bunmanue!

Samenanus u 0onoIHEHUA, GHECEHNbIE AGMOPAMU
KHu2u, ompaxcaiom ux cobcmeennsui nodxod K pas-
pabomxe ayduoannapamypvl U He UMEIOM HU4e20
obwie20 ¢ nosepxHOCMHOU Kpumukou, a mem Gonee
OYepHeHIeM NPUBEOeHHbIX KOHCMPYKUuil, Gonbuuncmeo
U3 KOmopelx omauyaent OelicmeunerbHO bICOKOE
Ka4ecmeo 36y4anus.

TO RIGHT
CHANNEL
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€3 100n—j} ™
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V1-V3 12AX7 2200mk 2200mK
40B 40B

Puc. 1.37. Koppektop EAR-834P

He cnenyer Takke Braliats B IPYyryio KpaHHOCTb — CJIENO BEPUTH
B HEINOTrPelIMMOCTb pa3paboTyHKOB, B T.4. 3apyOexXHbIX, — OLIU-
OOK XBaTaeT Jaxe y caMblX MaCTHUTBIX.

Kpeno aBTopoB faHHOM KHUIH: OMIMOKM nopJiexaTt UCIpaslie-
HUIO, 4 MCMOJNb30BAHUE PEMAPOK JOJKHO YNomobasaTbCcs no-
GapyieHHIO crietuid B OJIIOI0 — 4yTh OTTEHATh, HE MEHSISl, OPHU-
rMHAJIBHBIH BKYC.
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MaccueHan KoppexkiLWA BOCNPou3BeeHns

IaccusHas koppexkuusa He ucnons3dyer OC. OHa MOXeT ObITD
peanu30BaHa MOCPEeICTBOM COCPeAOTOYEHHOM uenu (pe3ucTopol
HoMmuHaaoM 180, 32, 1 KOm u xonaercatopsi 0,01 u 0,0033 Mx®)
(puc. 1.38).

Buumanue!  Lenu xoppexuuu, paccmompennnle danee, CHUNQIOM
ycunenue na 20 85, umo neobxodumo ywumsiéanis npu
pactieme KOppexmopos.

Puc. 1.38. Koppekrop «TurnerAudio» kak npymep cocpefoToNeHHON Lenu
KOppexUuu

JLins pacyeta Takoii Liernu MOXHO BOCIIOJIB30BATLCA ITPOrpaMMOit
«KAB PASSIVE RIAA EQ NETWORK COMPUTER», no-
CTYNHOMH Ha caiiTe http://www.kabusa.com/riaa.htm.

Cxema HanomuHaeT Kkoppektop (puc. 1.37). laxe ucnosan3ye-
mbie namnpl 12AX7 — ananor ECC83 (6H2IT). Orauvaercs
TOJLKO HamnpsixeHueM Hakana: 12AX7 — 6,3 u 12,6 B (B 3a-
BucuMoctu ot kommyrauuu), ECC83 (6H2II) — 6,3 B, uro
HaBOIMT Ha MbBIC/b O cxonHoM ¢ EAR-834P xapakrepe 3syua-
HudA. Elle o1un BapuaHT peanu3aluM NacCHBHONH KOppek-
[IMM — pacnpenencHHas Uenb.

63



Kax siscTBYeT M3 Ha3BaHusl, nofo6Hast Lierb CTOMT U3 HECKOJIbKUX
3BEHbEB, pacrpeIeseHHbIX MeXy Pa3/uyHbIMM KacKallaMH ycH-
nenus (puc. 1.39).

in R1 out RIC1=75uS
in _R1 out
R2 R1=9R2 o—{—}—4—o0
R2C1=318S 1
Im (R1+R2)C1=3180pS =
———
6

Puc. 1.39. Pacver pacnpegeneHHoli Lenu koppexwUmm

Puc. 1.40. Koppexrop bropHa AaxonbmMa © pacrpefeneHHoi Lenbio
Koppekunm

Peanuaauua naccueHoi RC-koppexkuuu

B kauecTBe mpumMepa MOXHO npusecTH cxemy (puc. 1.40), npen-
craisiiouyio coboi pasHOBUIHOCThL M3BECTHOI cxeMbl ApTypa
JIsura. Llenb KOppeKUHH COCTOMT U3 ABYX 3BeHbeB: R3, C2, R2
u R7, C4, R6.

B kauecrse namribl MepBOro Kackaja MCIONb3yeTcst coBeTCKast/
poccuiickast 6C4511, Bo BTOpOM U TpeTbeM — HYBUCTOPbI, aHa-

-
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JnoruyHsle 6C51H. Cmemenne Becex namn — OatapeiiHoe. I1pu
yKa3aHHOM Habope JiamIl, YCHJIEHHS! JOCTATOYHO ISl paboTh ¢
MC-rosioBKO#l HanpsaMy1o, T.e. 63 NOBLIMAIOMEro Tpanchopma-
Topa. OTMETHM, YTO NAJIEKO HEe BCE CHELMaNUCThl ON00OpSAIOT
nonobuwlii (6ectpaHcdopmaTopuslit) Bapuant. Mcnonbs3oBanue
Ka4YECTBEHHBIX 3/IEMEHTOB M IPaMOTHBLIH MOHTAX CXEMbI [103BO-
NS0T NOOUTHCS BHICOKOKAYECTBEHHOTO 3ByyaHus. K neaocrarkam
MOXHO OTHECTH HHBEPTHPOBaHKe KOPPEKTOPOM (hpa3bl BXOIHOIO
curHana (HeusbexHoe INpU HEYETHOM 4MCJIe KacKalloB C pe3u-
CTUBHOU Harpy3koif B aHOJIE) M OTCYTCTBHE Pa3Bs3KU KaCKalnoB
no nuraxuio (owmbka paspaborunka).

Ipumeyanne. A6mopsi KHUZU HACIMOAMENBHO PEKOMEHOYIOM NpPous-
600ums NPoGepKy NpasuibHOCMU pacema uenei
KoppeKkyuu, m.x. paspabomuuxu Hepedxo donyckaront
cepbestivle owubku aubo ManKupyiom mpeboearHuamu
cmarndapma (RIAA) é y200y cobcmeentnomy «ocobory»
632110y Ha 38YKOGOCHpOU3EEdeHUe.

Ilenu KOppekUMM Takxke MOXHO KJIAaCCUPUUUPOBATEL MO THRY
MCHoJib3yeMbix aneMenToB. HanpumMep, BO BCex pacCMOTPEHHBIX
Bbiie cxemax ucrionbdyercss RC-uens (RC-koppexuus), cocro-
sinas u3 pesucropos (R) u konnencaropos (C).

RC-xoppexkuust nonyyuia Haubonbliee pacnpocTpaHeHHe BO
BpPEMEHA «30JI0TOr0 Beka paauonamisl» (1o 1960-x rr.) BBuay
HU3KOM CTOMMOCTH 3JIEMEHTOB U MPOCTOTHI peanu3aluu, nepe-
s BMeCTe C IPYrMMH CXEMOTEXHUYECKHMM PEUICHUSMH U B
KOHCTPYKIIMM BpEMEH «JIaMIIOBOro peHeccarca» (¢ 1990-x rr.).
[Tocneauuit coBman ¢ NepuoiOM MaccoOBOrO pacnpocTpaHeHus
cetu MHTepHeT, KOTOpas NMpeaocTaBuia HOBBIE, 10 CyTH be3rpa-
HUYHbIE UH(POPMALIMOHHBIE BO3MOXHOCTH, MO3BOJIIMB HaNaluTh
KOHTAaKThI MEXIy CaMOJIe/IbIIMKaMU Pa3HBIX CTPaH.

Peanuaauusa naccuBHoili RLC-kKoppekuuu

J10T akTOp, Hapsilly C YCUIIMAMH TaKUX 9HTY3MACTOB, Kak Kau
Xwupara, cnenany AMOHCKHE pa3paboTKU JOCTYITHBIMMU JUTsl YUTA-
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TeJsieil 3aMnafHbIX (4 Mo3Hee POCCUICKUX) ayAnOXYpPHAJIOB. Bbi-
SICHUJIOCh, YTO SIMOHIIBI JaBHO HAYYWIMCh OTIENSATE annaparypy,
MpaBWJIbHO BOCIPOM3BOAALIYIO CHTHAJIBI, OT anmnapartyphl, rpa-
BHJIBHO BOCITPOM3BOZsilIel My3biKy. M ecnu nepBasi npenHasHa-
4yaJjiach Ha 3KCMOPT B BUJe A0OPOTHHIX KOPOOOK € MonynpoBo-
JIHUKOBO! HaYMHKOH M 3aBerHO# Hammucho Hi-Fi Ha nuueBoii
MaHe/H, TO BTOpasi, KCTATH, B MOAABJSIONIEM OONBILIMHCTBE JIaM-
OBast, — MCKJIIOYMTENILHO ISl BHYTPEHHEro norpedneHus — rnpo-
U3BOAWIACHL HEOOMbIIMMU PUpMaMu MO0 caMoneNbIMKaMHU.

[TpuBenem onHY M3 TaKMX KOHCTPYKIIMIl B KAYeCTBE NpuMepa Uc-
nons3oBanust RLC-uenu xoppeximu (puc. 1.41). O6pature BHUMaHKWe
Ha roz pa3paborku — 1984: npourpeiBaTesi KOMNAKT-AUCKOB (B
OCHOBHOM SITOHCKOTO ITPOM3BOJCTBA) HAYMHAIOT BBITECHSTH BUHM-
JIOBBIE BEPTYUIKH (SITIOHCKUE), JIaMIbl [IaBHO He NMPUMEHAIOTCS B
ayMoTeXHUKe (eBpOMNeicKoii 1 aMEPUKaHCKO#), a B ATIOHCKUX Xyp-
Haiax nyoauKyoTca nonobHble cxeMbi!

1,804 EQ-2L ASMTH

Puc. 1.41. Koppekrop ¢ RLC-yernoykoii n npensapuTenbHLli YCunuTens.
Paapaborumuk — Etuno Hacy (xypHan «Radio Gijutsu», 1984)
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Moxer nokasaTscsi, 4TO MCNOJb30BaHUe UHAYKTHBHOCTH (L) —
CXEMOTEXHHUYECKHI U3bICK WHXEHEpa-3CcTeTa, BLOOp OXHOTO U3
BO3MOXHBIX BADUAHTOB peaiu3alMu Lenu Koppekimu... Ho B
3TOM JIMIIb [0Sl UCTUHBI — WHXEHEpHas Hayka, MonobHO My-
3bIKe, MHOTOMEpHA.

JlocTaTouHO B3TIAHYTH Ha puc. 1.41, yTobBI NOHATH, YTO HE 3pst
paspaboruuk BriOpan RLC-uenouky, non oco6eHHOCTH KOTOPOi
(HU3KOE BXOIHOE M BHIXOJHOE COMPOTUBIEHUS) NPUILIOCH MOJ-
CTpauBaTh BCIO CXEMY:

®* CHHXAaTh C MOMOUILI0 TPaHCHOPMATOPa BHIXOAHOE COTIPO-
TUBJIEHUE KacKazia Ha jamrie 6463;

* COOTBETCTBYIOIIE€E NaJleHUEe YCUIeHHs] KOMIIEHCHPOBAaTh 3a
cyeT nNpuMeHeHusl B NepBoM Kackaje nenrtona EF-86.

Ipumeuanne. nonckue camodenvuyuku — Kamezopus ocobasn: nu-
K020a He NOXEPMEYIom Kavecmeom 36y4anusn (Oaxe
npecaogymoti ayououIbCKol «My3bIKANBHOCIbIO»)
Ppaodu cXeMomexHUHecKol 3CMemuKiU, 4em Hacio zpe-
wam ux aMepuUKaHcKUe U e6ponelicKie Koanezu.

Peanuaauyua naccuBHoii RL-koppexuun

OtmeruM, yto Hapsany ¢ RLC-uenoykaMu siroHckue paspabor-
YHKH [HPOKO MCIoNb30Banu (4 ucrnonab3yior) RL-koppekumuio,
NpUMEHeHHe KOTOpOi elle Ha war npubinxaer K uaeanbHoi
3pykornepenade. Ho ganbliue gpyrux B 3TOM HallpaBlieHHH T1PO-
IBUHYJICS Hall cooTeyecTBeHHUK A. M. JIMXHULIKMIA, NpeoXuB-
mni KOHCTpykumio RX-KoppekTopa, B KOTOPOM pOJib MHIYKTHB-
HbIX cocTaBisiomux RL-Lernu KoppekLuy urpaloT HHAYKTHBHO-
CTH paccesitHusl BhIxoliHOro TpaHcgopmaropa. [Tonpobuee 06 3toit
M Apyrux paspaborkax A.M.JIMXHULIKOTO MOXHO MOYUTATD 31€Ch:
http://www.aml.nm.ru/articles/rx_corrector.htm.
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AF OUTPUT
{LOAD=220000
OHM3 MIN.}
—0

Ct,C4=25mq, 258 R2, A7 =2,7xOm, 0.5B87
C2,C5=20mx®, 450 B R3,R5=0.1MOm, 0.5 Br
C3=0,1mxP, 600 B R4 = 39 kOm, 0,5 Br

C6=0,0033 MxD £5%, G00B A6 = 0,47 MOwm, 0,581
C7=0,01 mxD +5%, 6008 AB = 0,68 MOw, 0.5Br
CB=180nd 5%, 5008 R9 = 16 kOm, 1 BT
C9=0.22 mx®. 500 B R10 =22 ¥Om, 0,5 B

Puc. 1.42. Koppektop RCA

3% 287 15k 2B7

Puc. 1.43. Koppexrop RCA (sapuaut xo3ega Icmunnst)



Ilpumeuanue. Hseomoenenue Kkoppexmopa, yens Komopoz2o co0epxum
UHOYKMUBHbBLE INEMEHNTBL, Mpefyent HeMano2o onsuna
u 3HaHul, @ pacxodsl Ha nodoOHbIL NPoeKm Mozym
cocmasums 00601bHO Kpyanyw cymmy. Ilosmomy ne
caedyem estbupamnv nodobHble cxembl 8 Kawecnee
«npobroeo wapa». IHAKOMCME0 C YCUNUMENAMU-KOp-
PEKIMOPAMU JKeAamenbHO HavuHamb ¢ boaee nPocmblx
Korempykuuii na ocnoge RLC-yenouex.

Kakyio cxeMy MOXHO NpeLIOXHUTh st oBTopennsi? TToxanyii,
Jlyylle BCEro MofoineT KOppeKTop BCEMUPHO U3BECTHOM (GupMbI
RCA (Recording Corporation of America) nu6o onHa H3 ero
MonupukaLmii, HanpuMmep, BrinonHeHHas Jxosedom Demuiioit
(puc. 1.42 u puc. 1.43 cOOTBETCTBEHHO).

Ilocnennsis cxema OTIMYAETCsl OT OPUIMHANA 3aMeHOH aBTOMa-
THYECKOro cMelenus barapeinniM. Kcratn, 6atapeiky MOXHO
norpoboBarTk BKIIOYUTE U MO-APYIOMY — B Pa3phiB CHFHAIBLHO-
ro npoBofa («IUNoc» — K MCTOYHUKY CHIHaNa, «MUHYC» — K
ceTkaMm siamn). Hawnyqmmii BapuaHT ornpenensiercs 1o pesyiib-
TaTaM IpOCHyLINBAHUS.

Kakue ycunurenbHbie namMmibl MCNONbL3YIOTCH

Heckonbko cnos 06 ucnoab3yembix Jamnax. B 6azosom BapuaH-
Te npumensiercs 7025 — nanabYynMKOBBINA ABOHHON TPHOL C BBICO-
kuM ko3 durmentom ycunenus (100), paspaboranHblii nns uc-
[ONTb30BaHUA B IEpPBBIX KacKallax 3BYKOyCH/IeHUs (0TobpaH 1o
MHHUMYMY 1IyMOB — MeHee 10 MUKpoBOJIbT Ha Bbixoze). Jlamna,
KaK SIBCTBYET U3 Ha¥MEHOBaHUs, — NPOMBILLIEHHOrO ¥ BOEHHO-
ro HazHayeHus (Takue JaMIlbl TPAAULMOHHO 0603HAYANUCH
YUCJIOM, B IaHHOM CJIy4ae — YeThbIpeX3Ha4HbIM, COOTBETCTBYIO-
KM HoMepy pa3paborku). ITono6HyIO MpakTUKY MBITANUCH
sHenputhk U B CCCP, onHako oHa He NPHXUIach, YCTYITUB MeCTO
POMOOBHIHBIM IITAMIIAM BOEHHON NpueMKH. Ayanoguiisl ¢ 0co-
ObIM MMETETOM OTHOCATCS K JIaMNaM «MATOoi» (aBUALIMOHHOI)
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npueMku (0603Havaercss uudpoii 5 BHyTpH pombuka), 4To ra-
paHTHpyeT 00JIbLUMI CPOK CYXKObI M MEHee BbIpaXXeHHbIN MHKPO-
(bonnbIi 3PEKT, YEM y ee MpAMBIX aHAJIOroB «ObLITOBOro» Ha-
3navennst — 12AX7/ECC83/6H2IT.

Ilpumevanue: Ha ayduogopymax nepedko ommexaiom npesocxodcmeo
7025 u no 38yxoeoli cuzHamype, 4mo HeyOUSUMebHO,
nockonsky cneyuanucmot RCA npednownu umenno 3my
aamny, a evibop y nux osin!

Demuna npuMeHu 5691 — oktanbHbIH IBOWHON TPHOL C BbI-
cokum ko3¢ purmeHTom ycunenusi (70), mpencrasasiomuii coboi
npomsiineHHyio sepeuto 6SL7GT (oredecTBeHHBIH aHanor M0-
cnenneit — 6H9C). OKTansHble 1aMNbl, KaK MpaBuio, obnana-
10T Jy4lieil 3ByKOBOi CHMTHaTypo#, YeM maJibuuKoBbie, HO
YyCTYNaloT UM 1O YPOBHIO LIYMOB U CKJOHHOCTH K MUKPOGOH-
HoMy 3¢ dexry.

Bsuny menbliiero koadduiineHTa ycuaeHus UCronb3yeMsiX JJamr
(70 nporuB 100 y nammur 7025), koppexTop DCMHILIBI NCTIONb3Y-
eTcsi B TAHIEME C [1peBapUTENILHLIM (JIMHEHHBIM) yCUIUTeNeM;
KOHCTPYKTUBHO 3TH JiBa YCTPOHCTBA OObEAMHEHB HAa OXHOM
uraccu (puc. 1.45 u puc.1.46), 6nox nuranus (puc. 1.44) y Hux
obwmit 1 pasMellel B OTAENbHOM KOpIIyce.

MOXKHO 103KCINEePUMEHTUPOBATE U C APYTUMH THITAMM JIAMII, Ha-
NpUMEp, OKTAJIbHBIMI MOHOTpHOaMu 612 u 6@5 (koaddurimeHt
yeunenus 100), obnanaonmmu npekpacHoii 3ByKOBOI CHTHATYPOii.
MonoTtpuonos norpebyercs 4 IITyKH, HO UX Jierdye noadupars 1o
MuHuMyMmy 1iymos U cxoncrsy BAX. HeussectHo, nouemy pas-
paboTYMK NMPOMIHOPUPOBAJ 3TH JaMIlbl, BEllb «3alaHble» aHa-
noru umetotcs (6SQ7 u 6FS coorsercTBenHo). [{a u ero mMy3bi-
KaJIbHOMY BKYCY MOXHO HOBEPATD.

Kcratn, B cBOeil cTaThe aBTOP MOAYEPKUBAET, UTO OH MY3BIKAHT,
a He uHxeHep. [xo3ed Dcmuiia — npodeccuoHanbHbIH My3bl-
KaHT, ckpunay-Buptyo3. I1pu 3T70M OH ocHOBan HeboONMBLIYIO
$pupmy — JE Labs, suinyckaiouyio 1aMrnossie yCUIUTENH,
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Ilpumesauune. Aemopbl KHUZU He CYXQUHO NOOHANU IMOM 60NPOC.
Koneuno, namnst 5691 (ucnonnenun «Red base») cuu-
marwomcs edéa au ne aywuumu. Ho ucnonssoeanue
monompuodog 6I'2/68Q7 unu 6D5/6F5 nozeonuno 6o
nodo6no opuzunanvroil cxeme RCA oboiimucs dgyma
KacKkadamu, UCKIIOUUE Jonornumensisil (nped) ycu-
JUMenb — Hem AYHUie20 3EMERMa Ha nymy cuznana,
HeM omcymemeyrowuil.

CripaBel/IMBOCTH paji OTMETHM, 4TO Aajiee B crathe «Home-
brewer of the month» ynomuBaercs auHelHbIil yeuuTeb, No-
CTPOEHHBIH QUIHIIMTUHCKMMU CaMOiebIIHKaMHK, Kojleramu
DcMIUIBL, IO OMHOKACKanHO# TpaHchOpMaTOpHO# cxeme (CM.
puc. 1.48). OH MHOro ayuiue, 4eM ABYXKacKaJHblii MO CXeMe C
Pe3UCTUBHOM Harpy3koii (puc. 1.47), HO cyTu He MeHsieT. B ka-
YeCcTBEe KOMITPOMMCCA JIOTUMHEE COBMECTUTD JIMHENHBIA fripen)
YCUIUTEND C TesieOHHBIM («X31aMMOM»), HO 00 3TOM UyTh NO3-
Xe, a NoKa 3aKOHYMM 0030p KOHCTPYKUMH DCMUILILL.

NAMMOND
2720K
5B, 3A
300 20H 12H
100 100
k G e 1 ~Z2B0VDC
1208 125 34 Yy w‘—«r—b—
300 0.22-023 L. 100mx I 1008 _{_ o main
6008 5008 T 5008 chasses
6,38 "
4A 0.22 1B7

10mk L 10Mk  tomain

< | 258 | 258 chasses

i
|

Puc. 1.44. Cxema UCTOYHUKE NUTAHKA KOppeKkTopa

B cxeme 6510Ka nUTaHKA XenaTeNbHO NPENYCMOTPeTh Be 0OMoT-
K HanpsoxkeHueM 6,3 B, uTobbl oprann3osaTh NUTaHUE IOO-
rpeBsatelieif JJaMr pa3fefbHO IUIsi KaXnoro kaHana. EMkoctb
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KOHleHcaTopa Ha BXxode dunbrpa (Ha cxeme 0bo3HAYEH KakK
0,22—0,33x600 B) neobxomnumo BbIOpaTh U3 Gosee MMPOKOTO
nuanasoHa: 0,22—10 MK® no nausyuweit hopme ToKa Ha Bbi-
xone 61oka nutanus, 16O no pesynvraram npocaymusaHus [1].
Ckauartb cratbio «Homebrewer of the month» mMoxHo orciona:
http://www.metaleater.narod.ru/l.pdf

O kopnyce gns npegycunuTens-Koppexkropa

Kopnyc npenycunurensi-koppexTopa, Kak BUIHO u3 puc. 1.45 u
puc. 1.46, npencrasnsier coboii JepeBsiHHYIO PAMKY, 110 yriiaM
KOTOPO¥i BKJIEEHBI JIEPEBSHHBIE HOXKHN LIMJIMHAPUIECKON (POPMBI,
a CBEpXy MOJIOXEHa aJIOMHHUEBAS TUIMTA-1IACCH TONLIMHON 3 MM.
Koucrpykuus onupaercs Ha pubporacsiime ornopsi, HO MOXHO
MCIONBL30BATh M IINTIBL.

Puc. 1.45. KoHctpykumsa npegycunurens-koppexropa. O6uwi Bua
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Puc. 1.46. KoHCTpykUmns npenycunntensi-koppexkropa.
Bua co cTopoHbl MOHTaxa

MoHTax ycunutTensa-kKoppekropa

Hp]-‘l MOHTa>Ke KOppeKTopa HeoOXomumo [MpUIAEPXKUBATLCS HE-
KOTOPBIX MIpaBuJ, ©UHa4Y€ ypOBEHDb (bOHa 6}’)18T HEOOIIYCTHMO
BBICOKHM!:

BCE TIPOBOIHUKHU JOJDKHBI MMETh MUHMMAJIBHYIO JUIHHY (3TO
0coBeHHO Kacaercst 0buiero nposona);
B KQUecTBe MPOBOIHUKOB JIy4llle BCEro UCMO/Ib30BaTh BLIBO-
Jibl 31EMEHTOB;
001Kt [TPOBOI COEMMHSETCs C IUACCH JUIIb B OIHOM TOYKe
(KaK npaBHJIO, OKOJIO BXOIHbIX Pa3beMOB, HO BO3MOXHBI
HIOQHCBI — XeJlaTe/IbHO HaUTH TOYKY 3a3eMJIEHUs [0 MUHH-
MyMy choHa);
BXOJIHbIE ¥ BBIXO[HbIE 11eNu HeoOXOAMMO MaKCUMaIbHO yaa-
JIUTB IPYT OT JIPYTa; TO Xe caMoe OTHOCHUTCS M K Cl1aboToy-
HBIM/CHIBHOTOUHBIM LienaM (HanpuMep, CUTHaJbHbIM M
HaKaJIbHBIM);
cnenyer usberath napajuiesabHOM NMPOKIangKu BJIU3KOpaCIio-
NOXeHHBIX TPOBOIHUKOB;
XeJaTeJbHO MCIO0Nb30BaTh AEUCTBUTENLHO 0OBEMHBIH MOH-
TaXx, pacriojaras AeTajay NOCJIOHHO, Ha Pa3HOU BBICOTE;
He JIOTNYCKAITCsl CONPUKOCHOBEHMSI KOPIYCOB JneTaleil
mexay coboit u (um) ¢ maccu (Koprycom);
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* 1101l NAHEJbKM JIaMIT U KPEIleXHbI€ BUHTbHI MOJOXHUTh PE3u-
HOBEIE KOJIBLIEBUIIHBIE MPOKIAAKU (MX MOXHO c()OpMOBATh
U3 CUIMKOHOBOTO I'epMeTHKa).

TO PHONO 1,5«
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Puc. 1.47. [syxkackagHbiii BapUaHT ¢ Pe3ancTUBHOK Harpy3kom
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JInHeiliHbIA NpenycunuTens

JIuneinbiii (npexn) ycunurens (puc. 1.47) cOCTOMT U3 IBYX Kac-
KaJIOB: PE3UCTUBHOTO C HAarpy3Koii B anone (obecneumsaeT 10-
MOJIHUTENILHOE YCHJIEHHE BBLIXOJHOIO CMrHaja KOppekTopa) u
KAaTOJHOrO NOBTOPUTEIsE (CHMKAIONIEroO BHIXOHOE COMNPOTHBIE-
Hue), COeAMHEHHBIX MexXny coboii HernocpencTBeHHo (cxema
Jlodrun-Vaiira). Takoe pemeHue uMeeT CBOM JOCTOMHCTBA U
HEeMOCTaTKM: K MePBbIM MOXHO OTHECTH OTCYTCTBHE pa3leiiu-
TeJIbHOIO KOHJEHCATopa MeXJLy KacKalaMH, HU3KOe BBIXOHOe
COMNpPOTHBIEHHE, 2 KO BTOPBIM — Hajimuue cronpouentHoi OOC
KaTOIHOrO MOBTOPUTEJIS, YTO POAHUT (YBBI, B T.H. U MO 3By4Ya-
HUIO) MocjeHue C NoJayrnpoBOAHUKOBBIMH ONEpPallMOHHbIMU
YCUJIMTENAMH.

I pumeuanue. Ipedycunumens nocmpoen Icmunnoil Ha base cxemst
bepmana, onybnurosannou N°IS xypnana «Sound
Practices», om Komopou omauHaenica uWyNmuposanu-
eM Kamoonou yenu amnsl nepeo2o Kackaoa.
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Takoit BapuanT (puc. 1.48) nuinen HenoCTaTKOB NpenbIAyLLIEN
CXeMbl — I1yTh CUTHaJIa COKpALIEH ellle Ha OJIMH KacKajl, Ha OMH
KOHIIEHCaTop, OTCYTCTBYIOT oOpaTHble cBsizu. [Ipencrasnsiercs
JIOTHYHOM 3aMeHa aBTOMATHYECKOro cMelleHus: baTapeiHbIM.
HepocTaTok cxembl — HaJIMUME AOPOrOCTOSALIEr0 TpaHCc(hopMa-
TOpA, BIPOYEM, €0 MOXHO M3rOTOBUTH CAMOCTOATEBLHO.

B 3akni0uyeHne peKoMeH1yeM BHUMATENIbHO MOYUTAT OPUIHHAIb-
HyI0 cTaTbio — «Homebrewer of the month».

275VDC
TANCO NP216N

76 unn 1/2 6SNTGTE

28DK
ALPS
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Puc. 1.48. OgHokackagHelii TPaHCPOPMaTOPHLIN BapuaHT
JIMHENHOro npegycwinTens

1.2.2. BUHMN-KOPPEKTOPbl CBOUMM PyKaMu

Koppekrop «Tribute»

B3sB 3a ocHOBY opuruHanbHylo cxemy RCA (puc. 1.42), asTopb!
npumenuau namny 6H9C u GarapeiiHoe cMelieHue BMECTO aB-
TomMaTuyeckoro. OfHaKo, B OT/IMYME OT BapHaHTa DCMUILIBL
(puc. 1.43), 6artapeiiku 1,5 B BKIIOUEHB B CETOYHBIE LIETNH
(puc. 1.49).

Ilpnumedanne. YV makozo cnocoba 6XT0MENUR HEMANO NPOMMUBHUKOS;
8 KOHUE KOHU08, HU%ezo He Meuwiaem nonpobosams
ycmaroeums Gamapeticu (uau aKKymyasamopst) e
KamooRYI0 uenb U CPAGHUIMD 36y aHue.
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Pasymeercsi, mocnennuit BapuaHT MOIXORUT JUIIB i cnabo-
TOYHBIX IIeleii: Npu TOKax KaToaa Bellle 5 MA XelaTejabHO
MCIONIb30BaTh AKKYMYISTOPSHI, @ 1ocie 25 MA ero He cienyer
ucrnonp3oBate Boobue. IIpoyne aneMeHTsl ocTanuch 6e3
M3MEHEHH .
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Puc. 1.49. Koppekrop «Tribute»

Hecmotpsa Ha «ckpoMHOe obDasiHue» CXeMBbl M JaHb YBaXKEeHUs
paspabotunkam pupmer RCA, 6bu10 perreHo cobpaTh cHauaiia
MakeT KOPPEKTOpa € MCIOJb30BAaHUEM HEIOPOTHX KOMJIEKTYIO-
LIMX: MMOTeHUUan Oyner 3aMeTeH cpasy, a yCTaHOBKa JJIMTHBIX
PE3UCTOPOB U KOHIEHCATOPOB — N1€JI0 HEXUTPOE.
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Puc. 1.50. Maker. Bus co cTopoHsl MOHTaxa
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Makert (puc. 1.50) Takxe noneseH 1is oTpaboTKN BapHaHTOB
MOHTaXa C LeJbl0 NOCTHXeHUsT MUHUMaJIbHOTrO (oHa. Ocobbix
TpeboBaHU K 3emeHTHOH Oa3e HA JaHHON CTAalUMU He
NpeAbSIBISIIOCE:

* koHHeHcaTopsl B uenyu koppexkuuu — KCO, paspenurenb-
Heie — K40-Y9;

* Pe3uCTOpbl — YroJibHble, TABaHLCKOTO NpoussoncTsa, OMIIT-2,

: )

* DaTapeiku — «4yacoBhIe».

Buumanme!  He crenyer npuMeHaTs 9acosble 6aTepeiikn — B3pbi-
BaKOTCA Npu Manefiem neperpese! Huxakozo cexpema
Hem — noo PyKoli 0Ka3auce monvke maxue bamapet-
xu. I'opaszdo nywwe u Gesonacuee UCnNONL306aML NAJL-
HuKoeble, NOOGUPAR HA CAYX U3 PASHBIX UEHOBbLX KA~
mezopuil — pe3yibmamst Ob18alon ecoMa HEOHKUOAN~
HbILMU; Q8MOPAM UMNOHUPYIOM naisiuKosble bama-
peiiku «Varta».

3aBoeBaJst 1M KOPPEKTOp [0 UTOraM MpOCaylIMBaHus 1paBo Ha
BOIUIOLIEHUEe «B MeTasuie»? CyObeKTHBHAs OLleHKa KayecTBa
3ByYaHUsS — TeMa OTHeJibHasA, Dosee ymMecTHasi B ayiMoOINepuo-
JIMKE... CKaXKeM TakK: HEeIUIOX0, HO OT KOPPEeKTOpa OXMAajloCh
fousbiero...

Tem He meHee, NO0YI0 KOHCTPYKLIMIO MOXHO NMPHU XeJaHUU
yAyqIIUTb, HAaIpUMep, YMO3PUTEJIbHBIM CIIOCOOOM — 3a cuer
npuMeHeHus 6osee KayecTBeHHbIX KOMITOHEHTOB JIMOO UCTIONb-
3ysi OpUrMHaJbHBIe pelleHus, 1opoii He Tpebywouye ocobbiX
3aTpar.

OO0BbeKTHBHBIC HENOCTATKHM JIETKO YCTPaHUMbI: HeXBaTKa ycuiie-
HUSI KOMIIEHCUPYETCSl X3AaMIIOM, B IPOTHUBHOM Clly4ae clelyer
NPUMEHHUTD JamIibl 61'2; BLICOKOE BBIXOJHOE COIPOTHUBIIEHUE,
tpebyer BennuuHbl Harpy3ku He MeHee 220 kOwm (B cayuae
X3JlaMIia — IepPeMeHHOr0 pe3uCTopa-peryyisitopa rpoMKOCTH);
TAKXXe Hajaraiorcsi onpeneieHHbie TpeboBaHus K MeXOI0UHO-
My kabenio (a TouHee, K ero eMKOCTH, KOTOpasi IOJKHA ObITh
MUHHMaJIbHA).
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CoseTs! No noadopy KOMNNEKTYIoLWUX

CTOMMOCTb KOMIUIEKTYIOUHMX (MakeT KOPPeKTOpa COBMECTHO C
KEHOTPOHHBIM 0J10KOM nuTaHus) cocrasuia Beero 400—500 py6reit.
910 nena 6e3 yuera cTouMocTH Kopliyca. B KoHLle KOHLIOB, MOX-
HO B3SITh JIMCT (PONILIMPOBAHHOTO CTEKJIOTEKCTOMTA, [IPOCBEpP-
JIUTH NEPbEeBbIMK CBEpJaMH OTBEPCTHS, MONYUYEHHYIO BEPXHIO
raHeJsib IPUKPEIUTh YPYaMi K OCHOBAHMIO, BHINIOJIHEHHOMY
u3 JICII no TexHonoruu Ha puc. 1.33.6,6. HerpynHo npeacrasuth,
KAKOii MPOCTOP OTKPBIBAETCS JIMLIAM, OIEPXUMBIM «CHHIPOMOM
anrpeiiga»! 9ToT TEPMHUH N03aMMCTBOBaH y JIXxo3eda DCMUILIbL
ABTOpBI KHHI' PEKOMEHIYIOT Clenylo1LIee.

Bo-nepBoix, HE CIEUIMTh C MpHOOpeTeHueM 3K30THYECKHX H,
pasymeercsi, IOpOrux KOMIUIeKTyiomux. ITpuyunn ToMy Heckonb-
Ko. Tak, s nocrtuxenus 3py4anus knacca Hi-Fi (xcraru, yno-
BJIETBOPsiiomEro 60JbIIMHCTBO caywaTeneil) He Tpebyercs
«CEKpETHbIX 3JIEMEHTOB, MPOU3BEIEHHBIX 10 BOEHHO-KOCMUYE-
CKMM TEeXHOJIOTHSM, CIMIeLMaNbHO IS ayAHO» — HOCTATOYHO
Ka4YeCTBEHHBIX MPOMBILIJIEHHOr0 Ha3HaYeHHWs. 3HAMEHHUTHII
sinmoHckuid paspaboryuk C. Cakyma B CBOMX NaMIIOBBIX YCHIIU-
TeJIsIX NPUMEHSIJI METaJIOIIEHOYHbIE PEe3UCTOPhI (OTEeYeCTBEeH-
Hele ananorn — MT, OMIJIT, MJIT) u 3aypsinssie 31eKTpoiu-
THYeckue koHneHcatopsl «Nichicon»: http://www10.big.or.jp/~dh/.
[NapamokcaibHO, HO (aKT: HEepenKO ONHHU U Te X€ YYACTHHKHU
aynnodopyMOB, KPUTHKYSl YKa3aHHblE THUIbl 3JIEMEHTOB, Ipe-
BO3HOCAT KOHCTPYKUMHU Cakymbi!

Kpome Toro, neHa 4 ne(UUUTHOCTb JaBHO yXe€ HE SBJSIOTCS
CMHOHMMaMM BbICOKOTO KayecTtsa. Eme pa3 ormerum (31ech, 4 B
KOTOpBIit pa3 — B KHUre!), YTO BOCIIpHUSTHE 3BYKa — AEN0 CyODh-
extusHoe. Hanpumep, cepebpo, obnanas ay4mumu anekTpuye-
CKMMH (@ CKOJIbKO eMy NPUIUCBHIBAIOT 330TepuyecKux!) cBoicTBa-
MM 110 CPaBHEHUIO C ME/IbIO, PEKOMEHJYETCsl B KauyeCTBE MaTepu-
ajia Juisi MOHTaXHBIX POBOMOB JIAJIEKO He BCeMM CTIeLIMaINCTaMK
u aynuodunamu. Ilo Bonpocy ucnonb3osanus cepeGpsiHOTO 1po-
BOJla MHEHHUS BapbUPYIOTCS— OT «cepebpa B 3ByKe MHOIO He
OviBaeT» 10 «CepebpAHbIA TPOBOIHHUK JENaeT 3BYK IIOCKHUM,
6e3XH3HEeHHBIM»,
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Buumanue!  Tepmun «Silver» (Argentum, Ag u m.n.) é naumeno-
éaruiy Kabeas Uy NPUNOR MOKCeN OKA3AMbCA UMEHEM
cOBCMEeHHbIM, @ 806CE He CEUNCMENbCINBOM HAAUMUA
0aHHO20 INEMEHMA 8 XUMUMECKOM COCmage usdeus.
Bcenomuume nocnosuuy: «He ece mo 3010mo, uwmo
Gaecmum».

Bo-sTopsix, nonbupare nobbie 2J1eMEHTHI Ha CITYX.

B-Tpersux, 00paTUTL BHUMaHKE Ha ClIeIyIOIHe AeTaIM OTeUeCTBEH-
Horo npousBoacrsa. Pesucrope:: BC (BJIII, VIIN), MPX
(ITTMH), C1-4, OMJIT. KonneHcaTtopsl pasnenuteiabhbie: OT,
K78-2,K40-Y9, K42-Y2; ueneii koppexkuuu: CCI, CI'M, KCT,
KCO, K78-2; 6noka nuranus: MKB, MBI'B, MBI'd, MBI'O.

B-yerBepThix, 110 BO3MOXHOCTH YCTAHOBUThL Hauboliee KauecTBeH-
Hele 1amnbl. He cnenyeT aymaTh, YTO UX CIIMCOK MCUEPIIBIBACTCS
papuTeTHbiMU U foporuMu 5691 ucnonHenus «Red base»! Cy-
LIECTBYIOT U JIpyrye NOCTOMHbIE BAPUAHTHI:

* JlaMIIbl IPOU3BOZICTBa MOCKOBCKOIO 3/1eKTPOIaMIIOBOTO 32~
Bona (M3JI3), 1950-x rofoB BeINYyCKa, OTIMYMTENBHAS YEPTA
Jlamil BeINycKaeMbix 1o 1956 r. — Merannuueckas obeyaiika
LOKOJIS;

* HX poBeCHMLILI — jiamnibl 1579 (MoMHuTeE, paHee yrIOMHHANACh
HeylayHas IoMbITKa BHEAPUTL aMEPHKaHCKYI0 cucTeMy 000~
3HayeHus namn?!) capatosckoro 3asosa «Pednekrop».

I'lepBbie cpaBHUTENBHO JIETKO U HEHAKJIAHO NPHOOPECTH Ha paauo-
PHIHKaX KPYIIHBIX ropofioB ¥ o oobssieHusiM B nrepuere. Co
BTOPBIMU CHUTYaLMsI XyXXe, MX HEJIETKO HalTH JJaXe Ha poIuHe — B
CapaTtoBe 4 Ha Bcepoccuiickoi 6apaxosike — MHTHHCKOM panuo-
pbIHKE, HO ¥ OHM MFOraa rnonasaorcs. Tak, Ha MOMeHT HarCaHHsI
3TOH KHUrM Jamnsl 1579 ObutM KOCTYITHBI 31€Ch: hitp://www.goldenm-
iddle.com/russian/tube.htm, B T.Y. C nepeceuikoil no Poccuu.

3apy6exHbie aamribl (MomMumMo 5691 Hazoem 6SL7 u ee ananor
¢ 12-BonsroBbiM Hakanom — 12SL7) moxHo npuobpectn Ha
HurepHeTr-aykuuoHax. TakxXe npUBETCTBYIOTCS MHIEKCHI, CIIEY-
IOIIHE 3a YIOMAHYTHIMH 0003HaueHussMu, Hanpumep: -GT u
-JAN, cBuIeTeabCTBYIOLIHE O MOBBIIEHHBIX BUOpOCTONKOCTH,
NIOJTOBEYHOCTH U MPOXOXJIEHUU «BOCHIIPUEMKHU» COOTBET-
CTBEHHO.
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Puc. 1.52. Tribute. BapuaHTt Ha 62
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Ha pue. 1.51 u3obpaxeH roroBblil IpeayCcUiIuTeb, COBMELIAIONIN
B cebe BUHWI-KOPPEKTOP M X3IaMI1, BHIIOJIHEHHBIH 110 OIHOKAC-
KanHoi TpaHcopMaTopHOii cxeme (aHasoru4yHo puc. 1.48).
Koncrpykums xanamna Oyner noapobHO paccMOTpeHa B IJiaBe,
nocBsieHHol yeunurensm. [lapannensno Obl1 U3roTOBNEH Ba-
puaHT Ha Jamnax 612, mo3BoNMBIINI OrPaHUYUTHLCS IBYMS
Kackagamu ycunenust (pue. 1.52).

Ilpusenem npumep pewenus (puc. 1.53), no3sossioniero yayy-
HIMTh Ka4Y€CTBO 3BYyUaHMs 3a CueT HECTaHAapTHOro nmoaxoja K
KOHCTpyupoBaHuio 610Ka nutaHusi. Panee oTMeyanock, YTO B
BBICOKOKA4YeCTBEHHO# ayInOTEXHUKe HeT MeJioyeit: OJI0K nmuTaHus
OKa3blBaeT HerocpeiCTBEHHOe BIMsSHUE HA XapaKTep 3BYy4aHus
JIAMITOBOTO YCHJIMTEJIs, @ WX MaccorabapuTHbIe ¥ CTOMMOCTHbBIE
XapaKTepUCTUKH COTTOCTaBUMBI!

Kak rOBOPUTCA, KOMMEHTApHN H3HHLHHM...P33YM€6TCH, dKKYMY-
JATOPBI UMEET CMBICI MCIIOJIE30BATE TOJNIBKO Uil TIMTAHKS CXEM
C MaJlbIM HOTPBGJIEHHEM TOKa.

Puc. 1.53. beckomnpomuccHslil 6510k nuTaHusa K «Tribute»
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Hanpumep, ansi puc. 1.49, puc. 1.52 3apan anonnoi barapeu
(20 wryk 12-BOALTOBBIX AaKKYMYJISATOPOB, COEAMHEHHBIX M1OC/IE0-
paresibHo!) obecnieunsaet 200—300 yacos paboTEI, @ HaKAILHON —
20 vyacoB. KoHCTpyKiust 3apsiiHOrO yCTpPOMCTBA — [1€J10 BKYyCa,
aBTOPbI, HAPUMEP, UCTIOJbL30BAIM JlabopaTOpHbIii ONOK NUTaHMs.

Buumanue!  3apsxamv akkymyaamopwu caedyem xkaxovli pas-
denbro, IyHuLe 80620 UCNOIB306AINTb HECKOIBKO UCINOY-
HUuK06 numanu. 3apadka noaHOCMbIO GO HACUMHO
cobpannoll anodnoli 6amapeu nedonycmuma!

Tpumevanne. H3navansho asmopst 60Cnoab306aaUch cXeMOll
Jemunnot (puc. 1.42), eneca nexomopsie usmenenus,
YNOMAHYMbIE Panee, NPU paccMomperuu 0aHHoOU
cxembl. 3amem NpobosaIUCy, PAZAUHKbIE 6APUAHNIbE
guavmpos. Odnaroe ypoeens hona, yiumpleéas 6oIcoKyI0
HygcmeumeabHocms HPHMEHRBMM’I asmopamu
akycmudeckux cucmem (u mem Gonee, 20108HbLX
meuneghonoe), éce e Got1 3amenen.

KomruiekT akKymyasiTopoB (eMKOCTbIO 1,2 Axy, HanpsoKeHHeM
12 B— 20 wir. u 7 Axy, 12 B— 2 wrt.) obouenca npudbausu-
tesnpHO B 100 nonnapos: HexeieBo, KOHEYHO, HO 9TO LI€Ha OIHO-
ro «ayanohuiabCKoro» 3JaeKTPOJUTHUECKOTO KOHAEHCaTopa
200 mx@x350 B.

KoppekTop «XXeneaHblii kKynak»

IIpuBeneM npumep euie OXHON KOHCTPYKLMM, JOCTYITHOM ISt
noBTOpeHus, obecneyupalouieil pyu 3TOM BLICOKOE KayecTBO
3ByKOBOCIipousBseaeHusi. CXeMOTeXHHKA TPaJULHOHHA:

* JiBa KacKazua ¢ pe3uMCTMBHONM Harpys3koi B aHonax u barapei-
HBIM CMEIIEHUEM;

* LIelb KOPPEKLMHU — COCpenoToUeHHas, RC-tuna.
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Puc. 1.55. Koppekrop «XXenesHbiii kynak». Buf co cTOpoHL MOHTaxa
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[TpuHuMnuaabHeIM oTanureM ot «Tribute» (puc. 1.49) u cxon-
CTBOM C BapuaHTOM (puc. 1.52) siBisieTCsl HCTONB30BaHKE MOHO-
TPHOJ0B. DTO MO3BOJIHIO DECKOMIIPOMUCCHO BHIOpATh MOAXOAA-
e 1no (pyHKIMOHATBHOCTU M 3BYKOBOW CUTHATYpe JaMIlbl sl
Ka)x/10ro Kackaza.

Cyl1ecTBYIOT JABOIHBIE JIAMITBI, COAEpKaIlue TPUOBI, pa3jIny-
HBIE T10 CBOMM IapameTpam, a Takxe Tpuoa-neHronsl. OaHako
BO3MOXHOCTH BbIOOpa M3 MOHOTPMOJOB CYLIECTBEHHO ILMPE.
Kpome toro, nocieanue 0baanaioT (Kak npaBujo) MEHbIIUM
ypoBHeM cOOCTBEHHBIX IYMOB. Eciin B BapuaHTe KOppeKTopa
(puc. 1.52) oba kackana rnocTpoeHsl Ha OAHOTHMITHBIX JlaMIax
(6I'2), To B cxeme (puc. 1.54) — Ha pa3nuunbiXx. B nmepBom Tak-
Ke ucrionsdyercs 6I'2 — Tpuon ¢ BEICOKHM K03¢duLMeHToM
ycunenus (100), a Bo BropoM — nieHton 6119 B TprogHOM BKJTIO-
YEHHH, YTO IMO3BOJIIUJIO 3HAYUTENHLHO CHU3UTh BHYTPEHHEE CO-
MPOTHBJIEHWE JIAMIIBI, @, CIeI0BAaTe]IbHO, BTOPOrO Kackana |
BCEro KOPPEKTOpa B LIEJIOM.

O6e naMnbl B METaNIH4YeCKOM 0()OPMIIEHHH, UYTO HApsLy C Me-
TaJUINIECKUM KOPITycoM 0JIOKa MUTAHUS ¥ OTpeIeNuiIo Ha3BaHHe
KOHCTPYKUMH. KOHCTPYKTUBHO KOPPEKTOP BBIITOIHEH B BUAE IBYX
610K0B: cobcTBeHHO ycuuutens (anajsornyeH pue. 1.52)
(pmc. 1.56) u 6noka nuranus (puc. 1.57). Takoe perenue onpas-
JIAaHO C TOYKH 3PEeHUs MOBLILIEHUs BUOPOCTOMKOCTH U OOpBOBI C
aneKTpoMarHuTHLIMU rnomexamu. Illaccu (BepxHsis maHesnb) KOp-
pPeKTOpa M3roTOBJIEHO M3 HIOPATIOMUHUEBOrO JUCTA TOJNUHON
3 MM, KOpNYC N€peBsIHHBIN, YCTAHOBJICHHbIM HA MeTaJUIMuecKue
wunbl. B1OK nMuTaHMsA BHIMOJMHEH B YHUBEPCAJIbHOM KOpIlyce
npubOPHOro THUIa 1Mo cxeme, NnpeacraBjeHHoi Ha puc. 1.56, ko-
TOpas 3acCJly>XMBaeT OTIEJIbHOIO pacCCMOTPEHHS.

Heno B TOM, YTO MOMUMO KEHOTPOHHOI0 Beinpsimutens (5114M)
u [T-o6pasnoro ¢punsrpa ( C1D1CS), ona Bkimovaet crabunmsa-
TOp HanpsiXeHus (TouHee — JiBa, 110 OJIHOMY Ha KaXIIblii KaHa).
[Tpymenenue crabuausaTopa no3pojsieT N0OUThCS MPAKTUYECKH
MOJIHOrO YCTpaHeHMsl MyJIbCalluii HaMPSXXEHUA MUTaHUs! KOppeK-
TOpA, 4TO ON1aroNpUsATHO CKa3bIBAETCA Ha KauecTBe 3ByKOBOCIIPO-
uspeseHus. B uensx cHUXEeHNs BHYTPWJIAMITOBBIX LIYMOB I0J10-
rpesatesiu (Hakas) BCeX JlaMIl MUTAIOTCS MOCTOSAHHBIM TOKOM.
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Tp- 1 TC-1

1 obmoTxa ~ 836 sur. d=0,56 mm

2 ofimoTtka — 2x1518 eut. d=0,225 mm
3 ofimoTka — 24 BuT. d=1 MM

4 ofmoTka — 29 But. d=1,25 mm

5 ofmorxka — 29 aur. d=0,8 mm

6 ofmortka — 29 eur. d=0,8 mm

VD1...VD3 KBU 6A

Pwc. 1.56. Koppextop «XenesHsiii Kynak». Brok nuraHus

Puc. 1.57. bnok nutanus. Brewwnwi sun
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Cra6ummrpon STR150/30 MoxHo 3amennTh Ha okTanbHbiit CT'4C.
ABTOpbI HCIONB30BAIN CHIIOBOH Tpancdopmatop cobcTBEHHOTO
wsrotoBsienust TV1: cepreunuk («xene3o») U Kapkachl OT CUJIO-
soro TpaHcdopmaropa TC-160, wMpPOKO UCNOAL30BABIIErOCS B
yepHO-0eJIbIX JIAMITOBBIX T€IeBU30paX. Ecnu ectb BO3MOXHOCTD,
TO KeJaTesibHO 0ToOpaTh Te IK3eMIUIAPbl, KOTOPhLIE MOYTH He
ryasT NPy BKIOYEHUH B ceTh. HaMOTOUHEIE IAHHEIE NIPHBEIEHbL

B Taﬁ_ﬂ. 1.1 "
O6MOTOYHbIE JaHHble Tabnnya 1.1
N2 06MOTKH Konuyecreo BUTKOB AwaMeTp npoBoaa, MM
1 836 0,56
2 2x1518 0,225
3 24 1,0
4 29 1.25
5 29 0.8
6 29 0,8

Puc. 1.58. Bnok nuranus. Bug co cTOpoHb! MOHTaxa
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BuyTpeHHsisi KOMIIOHOBKa Dj10Ka nuTaHus noxasaHa Ha puc. 1.58.
TpeboBanus K MOHTaXy CTaHAaPTHBI: MUHUMAaJIbHAs JUIMHA PO~
BOJTHUKOB, 0cOOEHHO 00111ero («3eMiii»), BLIOOp TOUKHU ero coesu-
HEHUsl C KOPITyCOM 110 MMHUMaJIbHOMY (oHY.

Mone3aHbie cCbINKW
B saxkniouenue ITpUBEJIEM I10JIE3HbBIE CCBIJIKH.

http://www.audioworld.ru/DIY/Vinil/cor_01.html — KOppeKkTOp
«Haponnsrii». Paspaborunk — Esrenuii Komuccapos.

http://www.audioworld.ru/DIY/Vinil/cor_02.html — KOpPpPeKTOp € UH-
NYKTUBHOH Koppekuueil. Pazpaboruuk — Esrenuni

Komuccapos.

http://www.audioworld.ru/Books/Vinil/Riaa 01.html — «Ycunurenu
RIAA-koppekuny Ha BaKyyMHBIX TpHonax» — KHura Eprenus
babuuenko u Urops I'anoHosa.
ttp://www.tubecad.com/articles 2002/RIAA Preamps Part l/index.htm
U http://www.tubecad.com/articles 2002/RIAA Preamps Part 2/index.
html — cTaTbs1 MO TEOPUU U MPAKTUKE BUHUJI-KOPPEKTOPOB
U3 amepukaHckoro xypHana «TubeCAD».

Panuonamnsl npuobperenst (HaloxeHHbIM miatexom) B OO0
«Dnpenb», r. Bpatck: hitp://www.elsib.bratsk.net/.
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1.3. NpourpsiBaTenn KOMNakT-gUCKOB

1.3.1.0630p

Ha 6ypHo pa3BuBaroiiemMcs pblHKe OLITOBOI ayIHOBHUACOTEXHHUKH
(B cermMeHTe HCTOYHMKOB 3BYKOBOTO CHI'HaJjla) B HacCTosillee Bpe-
Msl TOMMHUPYIOT MHOTOKaHanbHble cucteMbl SA-CD u DVD-
Audin O po3RNTHIOT, B YACTHOCTH, BOCIIPOU3BOIUTL KOMNAKT-
ancku (CD). KpynHbeie npou3BOAUTENH aylnoanmnaparypsl,
KOHKYpUpYsl MeXay cOO0i, MAYT Ha KOMIIPOMUCCHI, TIPUMEHSS
NeLIeBYIO eMEeHTHYIO 6a3y U ynpoleHHYI0 cxeMoTeXHUKY. OHU
NeJIAI0T CTaBKy Ha BHEIUHWH Au3aiiH 1 PyHKUMOHANbHYIO OCHA-
IIEHHOCTh B yliep6 KayecTBy BOCHPOU3BEINEHHUS, HTHOPUPYIOT
UHTEpech norpeduresneif, MHOrMe U3 KOTOPHIX eulie He 3abbuiu
3ByYaHUEe BUHWIOBBIX [IACTUHOK, TEIIOTY ¥ MY3bIKaJIbHOCTb UX
3pyvyanus. B pesynvraTe, HOBeiilue undpoBbie TEXHONOIUH, C
OIHOM CTOPOHBI, H «BMHUJIOBBII peHeccaHc» — € APyrou rnocra-
BWJIM 1OJ yrpo3y cyiiectsosaHue camoro CD-dopmara.

K cyacrbio, moburenu My3biKi He CrielaT paccTaBaThbCs O CBO-
VMU KOJUIEKLIMSAMH, U JaNEKO He Bce (GUPMBI MPEKPATHIIM NIPOM3-
BOICTBO IPOUTpbiBaTe/eii KOMIMaKT-IMCKOB. ONHAKO NpOCHexXu-
BA€TCSl TEHAEHLIMS K BbIIIYCKY HOBOJBHO JNOPOTUX MONENei.
HmeroTcsa B BUAYy mopenu, obecrieyuBalonime neicTBUTEIbHO
BbICOKOE KayeCTBO 3BYKOBOCIIPOU3BEIEHHS; B LIEHOBOM CerMeHTe
«1no 1000 ponnapoB» TaKux Monenei — eIuHUIIbL.

BeipyyaeT BTOpPHUHBIA PBLIHOK: Psill OpraHu3aLMi 1 YaCTHBIX JIML
3aHMMAIOTCsI TOProBJIEH MOAEPIKAHHON UMITOPTHOM ayAUOTEXHM-
KOil, T.H. BUHTaxemM. HexoTopsie ¢UpPMBI OXOTHO BLICBLIAIOT
TEXHUKY TOYTON WM (M) OTIIPABJIAIOT XeJe3HOi Noporoii mno
JIOFOBOPEHHOCTH ¢ NpoBogHUKamMu. MoxHo oboiituce u 6e3 no-
CPEIIHUKOB, BOCIMOJIb30BABIIMCh ayKIMOHaMU Tuna eBay.com.
Takue nokynku BriosiHe onpasnaxbl: 3a 200—400 gonnapos He-
TPYIHO MpUOOpECTH MOCTOMHEIN annapaT 3MOX| paclBera CTaH-
napta (1985—1990 rr.), 3By4aHue KOTOPOro K TOMy e, MOXHO
YAYUIIHTE NyTeM A0paboTKH.

Ilpn npoBepKe annapaTta UCNOAb3YiTe AUCK, KOTOPHIA B CUIY
COCTOSIHUS €ro MOBEPXHOCTH BOCIPUHUMAETCSI HEe KaX/IbIM ITPo-
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HUI'PBIBATCJIEM. XenarenbHO HMETH npu cebe HECKONBKO TaKHMX
IWUCKOB, «MaHEDPA NMOBEAEHUA» KOTOPHIX BaAM M3BECTHA. Onun
COBET: 11epen HOKYHKOFI BBIACHUTE THII na3epH0ﬁ rOJIOBKH, HC-
NOJbL3yEMOU B JAHHOW MOAenH, HaJUUMe U CTOUMOCTH TAKUX
roNnoBOK (HJ]I’I ux aHaHOFOB) B CEpPBHUC-LIEHTPAX, HHTEpHET-Mara-
3MHax 4 T.A.

BHuMaTenbHO (MCIIONB3Ys JIyNy W APKYIO JIaMIly) OCMOTpHUTE
LIUTMLIBI BUHTOB KpeIuleHus 21IeMEHTOB KOpIlyca, ITeYaTHBIX I1aT,
TPaHCIOpTa Ha MpeAMeT HalM4YusA XapakTepHBIX LlaparivH, CBU-
IEeTeJbCTBYIOIMX O TOM, 4TO anmapar OTKpeIBaiu (3auem?).
AHAJIOTUYHBIM CIIOCOOOM OCBMIETEJILCTBYITE TMOACTPOEYHBI
pe3ucTop peryjupoBkM Toka sazepa. lllancos obHapyXuTh Lia-
panuHbl U BMATHHB HEMHOTO, HO 6ylIeT BecbMa HHTEPECHO Mo~
Habmonarte 3a peakiueil npogasua: NpeuiokKeHne «COPOCHTL
LeHy» OOBIYHO CBUAECTEILCTBYET O TOM, YTO €My U3BEeCTHa HCTO-
PHsl JaHHOrO armnapara.

Brumanue!  He nvimaimecs menamo 20108Ky CAMOCIMOAMENDL-

HO — ofpamumecs 6 cepmupUUUPOBaHbIe MACMEPCKUE

no pemonnty ayouomexHuKu.

HanpuMmep, cHHKeHHE 3MUCCHH J1a3€PHOT0 N¥0Aa KOMIIEHCHPO-
BaHO yBEIMYEHUEM TOKA Yepe3 Hero — Takoro crnocoba xsataer
Ha IoJIrona, rocje Yero rojoBKy NPUIETCAs MEHATh, HO [IeNaTh
3T0 Oyznere yxe Bbl, a He nponaseu! Haunyuuumit Bapuant: npen-
BapMTeJIbHO HAWTH XapaKTepUCTHKH ronoBku B MHTEpHETE, BhI-
SICHUTD OIYCTUMBIN TOK Jla3epa ¥ CPaBHUTb C YACTHBIM BEJINYH-
HBI T1aJIEHUs HATIPSKEHUS Ha MOACTPOEYHOM PE3UCTOPE U COMMpO-
THBJIEHHEM 3TOTO pe3ucropa.

[Ipu Maneiiinx COMHEHHAX OTKaXHUTECh OT MOKYNKHA — B 3TOM
CErMeHTE PbIHKa MOBOJIbHO XeCTKas KOHKYPEeHLIMs, Npeioxe-
HHe NOCTeneHHo AoroHser cripoc. Hekoropeie ripoaasiibl 1po-
M3BOIAT NMPEANPOAAXHYIO NOATOTOBKY (YMCTKY, CMa3Ky Mexa-
HM3Ma TPAHCIIOPTa, 3aMeHY I'OJIOBKH) NPOUrphIBaTeNeil U Mpeao-
CTaBJsIOT FAapaHTHIO HA CPOK JO0 1 roja; pasymeercs, Takas
yciyra CTOMT jieHer, HO Jy4uie 3arnnatutb Ha 20—25 % 6onbiue,
YEM TIONYYNTh alNapar ¢ «MOACEBIIEH» JJa3epHON TONOBKOM.
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Yro Kacaercsi BHIOOpa KOHKPETHbIX Moneneit u (unu) Gupm-npo-
U3BOJMTENEl, TO MOCOBETOBATh YTO-JIMOO TPYMHO: CIENYeT [10-
JaraThCsl Ha CBOIA C/yX W BBIOMpATh annapart o HauiyyieMmy (c
Ballleii TOYKHM 3PEHUs1) KauecTBY 3BYKOBOCIpou3BeneHus. I1pu
NPOYMX PaBHBIX, PEANOYTEHHE CiellyeT OTAaBaTh anrnapaTam,
NPOU3BEIEHHBIM B SIMOHUM /It BHYTPEHHETO PHIHKA (OTIMYAIOT-
cs1 100 B nutanuem), — UX Ka4e€CTBO Bhillle, YeM Y UIEHTHYHBIX,
M3rOTOBJIEHHBIX Ha 3KcnopT. M eule HI0aHC: U3 JIBYX NPOUTpbIBa-
TeJeH, cOOpaHHbBIX HA OCHOBE OJMHAKOBLIX TPAHCIIOPTOB U «4HII-
CeToB», CMeNIO BbIOMpaiiTe Dosiee TAXeNbIi.

1.3.2. fopaboTtka

MyTi ynyylieHUna Ka4ecTea 3By4aHus

PaccMOTpUM OCHOBHBIE TYTH YIYYIICHHS KayecTBa 3BYYaHHs
npourpsiBateneid. Crannaprt, onpenensiiomuii TpeboBaHus K
HOCHUTEJTIO, BECbMa XeCTKHI U eNVHBIH ISl BCceX NPOHU3BOAUTE-
Jiel KOMNaKT-AUCKOB, MO3TOMY MPOMIpHIBATENN Pa3sHBIX GUpM
HUMEIOT CXOAHYIO CTPYKTYPY, pa3jiMyasch JUllb HE3HAYUTENbHbI-
mu neransmMu. Mtak, moboit CD-npourpeiBaTenb COCTOUT U3
CJIEYIOILMX Y3JIOB:

* TPaHCIOpPTa, KOTOPbI obecneunBaer Takue QyHKIMH, KaK
BpallleHe HOCUTeNIs W CYUTHIBAaHMe C Hero UHGopMaluu B
o060t TOYKe; TPAHCIIOPT COCTOMT M3 y3/1a BpalleHUs], CYM-
TRIBalOIlero ycrpoiicTea (610Kka ONTHUKN) ¥ MEXaHU3MA MpH-
BOJa MOCJENHEero;

* 3JJeKTPOHHBIX 0JIOKOB ynpaBjieHHUS TPAHCIOPTOM —
CepPBOCHCTEM;

* CHCTEM [EKONMPOBAHUS CUIHaJa ¥ ero QuiIbTpaluu;

* uudpo-ananoroso npeobpasosarens (nanee LIATT);

* BBLIXOJIHOTO aHaJIoroBoro npeodpasosartens (bydepa) Toka B
HanpsiKeHue, Kak npasuio, BelnonHeHHoro Ha OY (onepa-
LIMOHHOM YCHJIMTENE), Y JIMHEHHOTO YCHIIUTENS;

* MIpoIIeCCOpa CHCTEMBI YITPABJIEHHU;

* Oji0Ka MUTaHUS.



ITepBbie TpM yCTPOMCTBA MOXHO YC/IOBHO O0BEJMHUTH B OTIEb-
HbIl DJIOK, TaK KaK U3MEeHEeHHE UX CXEMOTEXHHYECKOH U KuHeMa-
TUYECKON peau3aluii npeacTaBisercs 3aTPYAHUTEbHBIM, YTO
3aMeTHO OrpaHHYMBAET BO3MOXHOCTH «TBHKa» (IopaboTku) npo-
urpbiBaTesia B ueiaoM. O6biuHasi nopaboTKa ONUCAHHA HUXe.

ITpumenanue. Ha Humeprem-ghopymax muenus no dannomy eonpo-
¢y pacxodamca duamempaisio — om «dopabomxa
npouzpsieameneli He LMeem cMbICAD» 00 «8Ce Npouzpol-
samenu mpebytom dopabomiu»!

DopaGoTka MexaHuku

ITocMmotpuTe, Kak ycTpoen Bail anmapar. CKkopee Bcero, Bbl yBUIH-
T€ HEIOCTATOYHO XECTKHii KOpPIyC, TPAHCIIOPT, BHITOAHEHHbIH U3
TUTAaCTMAcChl, ¥ XECTKHE HOXKH, Ha KOTOPBIH Balll [IPOUTphLIBaTeb
onupaercsi. TakoMy NpoMrpeIBaTeNio He nomemiaer BUbposauu-
Ta — BHYTPEHHHE ITOBEPXHOCTH KOPITYCa ¥ OTKPhIThiEe TOBEPXHOCTH
TPAHCIIOpTa CiiefyeT 0OKIenTh BUOPOIUIACTOM MIIM MHBIM CXOXHUM
MaTepHaoM, MPUMEHSIEMbIM Ul 3BYKOM3OJIALIMM aBTOMODWIS.

Buumanue!  Henwsa paszeasvieams mpancnopm om Kopnyca (waccu).

[Tonobnas npouenypa 3HaAYMTEILHO YBEJIWYUT BEC MPOUIPhIBa-
TeJsl, UTO Takxe 6AaroTBOpHO cKkaxercsi Ha pesyabrate. Hoxku
HEeo6X0/MMO 3aMEHUTh Ha pe3uHOBble AMO0 MCrONbB30BATH
«unbb». «[IpOABUHYTBIM» YUTATEISIM MOXHO IOCOBETOBaTh
MNOJICTPONMKY TPAHCIIOPTHOIO MeXaHU3Ma B TOM Cllyyae, eciii B
KOHCTPYKLIMM TPAHCIIOPTA INPenyCMOTPEeHBl JI€eMEHThI Peryiu-
POBKH.

Hpumeuanue! Y omoenvhbix Modenell UMeenca 603IMOHHOCIb HCINLL-
posku naszepa u yina npueoda oucka.
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Tlocsie TOYHOMH IOCTHPOBKU CHUKAETCS MPOLIEHT OMMOO0K YTEHUS.
K coxanenuio, 60bIIUHCTBO TPAHCHOPTOB (0CO6EHHO COBpe-
MEHHBIX) — JlellleBast LITAMIIOBKA, rAe peryJupoBKH He Mpeany-
cMoTpeHbl. CylnecTByeT M albTepHaTUBHBIA MyTh — MOCTPOEHHE
npourpsiBatens (TpaHcriopTa) Ha 6ase kommnpotepHex CD-ROM
npuBOAOB (0OBIYHO U3 YUC/IA CTapbIX, HU3KOCKOPOCTHbIX, «Li€JIb-
HOMeTaJUINYECKHX») C MOoCIeNyIOIMM OCHaIleHUeM UX CUCTeMOii
uHIMKauuK ¥ yrnpasieHus (no wuse IDE). Pexkomennyemoie
CCBUIKM TI0 JaHHOM Teme:

http://vlab.netsys.ru/forum/archive/index.php/t-825 html — pacCMOTpeHuEe
BoIpoca uenecoobpasHoctu ucroabzoBaHus CD-ROM npusonos
B KayecTBe TPaHCIIOpTa;

http://vlab.netsys.ruw/forum/archive/index.php/t-951 .html ¥ http://th.qrz.ru/Z1P/
hobby399.pdf — cxema KOHTpOJLIepa.

HAopa6oTka Gnoka nuTaHus

OcraHaBauBasCh Ha MUTAHKM anrapara B 1eJIOM, HaCTOATENbHO
pEKOMEHyeM IOAKAI0YaTh IPOUrphIBaTEb K CETH Yepes Io-
Mmexornongasastiomyii Guaerp. Ero MoXHo BCTpOUTH BHYTPB an-
napara Jiu60 KMCMONb30BaTh BHEMHUNA (B MpoHaxe MMEITCs
MOJiesld, COBMEIIEHHbIe C ceTeBbIM pa3beMoMm). Crnenyer pas-
JeNUTh MO BO3MOXHOCTH NMUTaHUE LU(DPOBLIX ¥ aHAJOrOBHIX
Lenei NpourpeBaresisi, yBeIUYUTh eMKOCTh GUIbTPYIOLIMX
KOHJIEHCaTOPOB.

3ameHa TaKToBOro redeparopa

3aMeHa TaKTOBOIO reHepatopa MoipobHO paccMOTpeHa 1o 3TUM
ajgpecaM:

hup://www.lynxaudio.narod.ru/schemes/sch_17.pdf

http://www.lynxaudio.narod.ru/schemes/sch_02.pdf.
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Hopa6otka LLAN

Ecnu nopaborka 6onbiiMHCTBA y3/0B MPOUTPHIBATENsI HOCUT
KOCMETUYeCKUi XxapakTep, To L po-aHasorosslii npeobpasosa-
tens — IIAIl (B aHrnos3seiyHO# utepatype DAC — Digital to
Analog Converter) — u cieayoiine 3a HuM Oydep 1 TMHeHHbIH
yeunurens (Hepenko 6siBaioT BCTpoeHsl B Mukpocxemy I[TAIT)
HarpoTHB, HACTOALLAS HaXOJKa IUIsi «TBUKEpa».

3ameHa MMKpocxeMbl mipeoGpa3oBaTelisi (B HEOPOrUX MOIEISIX
npourpseiBatesneil HAIT moxer 66T HHTEIPUPOBAH B OIUH KOP-
IyC ¢ CEpBOCUCTEMON ) He TIpeJiCTaBisgeT 0COObIX CI0XHOCTEN s
onbITHEIX panuoniodbureneit. Onnako xopoiue LHAIT nocrarouno
JOpOry U AepHLMTHB — HEPEIKO CTOMMOCTh TaKOH MOJIepHHU3a-
LMY TIpEBLIlIaeT CTOUMOCTh NMpOMrpeiBaTesi. Takxke MOXHO
3HaYUTEJbHO yay4yuMTh paboty camoro LIAII, 3anuras ero or
OTAEJIbHOTO UCTOYHMKA NMUTaHuA. B HekoTOpeIX npeobpazosare-
JIAX MpeyCMOTPEHA BO3MOXHOCTb Pa3/iebHOTO 3JIEKTPOITUTAHMS
uM¢poBo¥i U aHAaIOrOBOI YacTei.

Jns takux IHAIT HeobxonuMo UCIIONL30BATh JABa HE3aBUCUMbIX
WUCTOYHMKA MMUTAHMUS, OPraHU30BAHHBIX C NTOMOLLUBIO OTAEJLHOIO
TpaHcdopmaTopa (yuile TOPOHAANLHOrO), U cTabunusaropa,
BBITOJIHEHHOTO Ha IMCKPETHBIX 3MeMeHTaxX. BTOT AOIOIHUTENb-
Hblii 610K nutaHusa obbiyHO 6€3 npobiem pasmelaercs B Kop-
Iyce [pourpheiBaTesis. YKazaHHbie Mephbl MO3BONAIOT HCKJIIOUNTD
nponukHoBeHue BY-nomexu B aHaznorosyio yactb. Koraa nansas
cragus 1opaboTku Oyner 3aBeplieHa, cieayeT MpOBEPUTE OCLIUII-
Jorpadom nynbcaunu Ha HoXkax nutanusa [IAII Bo Bpems pa-
6otel. B ciyyae ux obHapyXeHusi HeOOXONUMO YBENUYUTh €M-
KOCTb (pHIIBTPYIOIIEro KOHAEeHcaTopa.

CyuiecTByeT NpUHUMNHMANBLHO WHOE pemenue: BHeunuit LIATI,
NOAKJIIOYAaeMBblil K MPOUIPHIBATENIO MPH MOMOINH UHTepdeiica
SPDIF (Sony-Philips Digital Interface). ®usuuecku oH npej-
crapisieT coboii KoakcuanpHbli Kabenb (2/1eKTpUiecKas BEpCus
uHTepdeica; TaKKe CYlIeCTBYeT M ONTUYECcKasi), TUIl COeNvHU-
tenei — BNC niu RCA («tionenan»). IlpeumymecTso BHewHe-
ro IIAIT coctouT B BO3MOXHOCTH BbIOMPATH Mi00ObIE MUKPOCXEMBI
npeobpa3oBaTesis, a TaKXe pa3jiHyHble BapUaHThl (JIaMITOBBIE
Kackazuel, TpaHC(HOPMATOPBI U T.J1I.) BBIXOOHOIO KacKazia.
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Puc. 1.61. LJAl B cbope

ABTOpBI peuiaraiorT pemesue Ha puc. 1.59—1.61. Do nocryn-
HBIiA JUTSL [TOBTOPEHMUsI, B TOM YKCJIE U ¢ (PUHAHCOBOM TOYKH 3pe-
nusi, LIATL xotophiit obecrieynBaeT BLICOKOE Ka4ecTBO 3ByKOBO-
cniponssesenus. Ilevatneie rnatsl HAIT u Gioka nutanus, ro-
TOBBIE K TIEPEHOCY «METOIOM YTIOrax», MpuBeleHb! Ha puc. 1.62 u
puc. 1.63 COOTBETCTBEHHO.

B orcyrcreue SPDIF-Bbixo1a ero MoXHO OpraHu3oBathb, JUist 4Yero
HEoOXOMMO BHUMATEJILHO OCMOTPETH IUIAThl IIPOUTPLIBATENS: B
OONBIIMHCTBE CllyyaeB IOCTATOYHO YCTAHOBUTL Ha 3aJHEi CTeH-
ke koprniyca RCA-passem 1 oAnasTh €ro CUTHAIBHEI JIENecToK
K COOTBETCTByOleMy MecTy Ha ruiare. Kak npasuno, 6a3oBbiii
BapMaHT Te4YaTHOM IaThl MPOEKTUPYETCs Uil HECKOIBKUX MO-
neneit cpasy. Tonbko «HabusaeTcs» no-pasuomy. Ha muate
JIOJKHO OBITH MECTO JUIA yCTaHOBKM pa3beMa LudpoBOro Bbi-
xona. B npotusHOM cnyuae npunercs nouckats B MHTepHeTe
NOKYMEHTALMIO Ha MUKPOCXeMBl YMIICETa; CUIHaN LUbpPOBOro
Bhixona, copmectumblit ¢ SPDIF, moxer numers pasjimuHbie 060-
sHavenus: DOUT, DOTX, Tx.
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ITpuBeneM CChUIKM Ha NPAKTHYECKUE KOHCTPYKLIMHU:

http://www.zeuslab.narod.ru/ — caiiT Asekcaunpa IleTposckoro.
HAII na moboit BKyC;

http://www.metaleater.narod.ru/s_misc.html — IJAIT Annpes
Tenaena;

http://audiomaniac.narod.ru/russian/pioneer.htm M http://dom.hi-fi.ru/forum/
8/13219 — mpumep anrpeina 6I0KETHOro NpourpsiBaTens

(«Pioneer PD-S505(605)»);

http://vlab.netsys.ru/forum/attachment.php?attachmentid=1791 — BHeIl-
Huil L1AII na 6ase CS8412/4390. Paspaboruuk — Ajekcei
Hukutuu;

http://www.lynxaudio.narod.ru/scheme_dig.htm — HECKOJLKO KOHCTPYK-
umit LIATT paspaborku JIMuTpusi AHIpOHMKOBA.
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MNMaea 2

100

Yocunurenn

B 3moii znase paccmompenn: mene@oHHbLL YCUIUMeNs
(x30amn) u ycunumens mougocnu. Obe KoHCmpyKyu,
pasymeemcs, 1aMRoeble.

Yuumeiean paziuunbiii ypoeens no020MmoeKu
paduoniobumeneil, agmopst npUBOAM npUMED
CKB03HO20 paciema meneOHHO20 YCUNUMENRA
(npopabomxa KoHuenyuu, 8vi00p namnbvl, onpedesnenlie
pabouux pexumos, cCXeMOMEXHUKA, UCMOYHUK
RUMAHUA, KOMRAEKMYIOWue, Ce6eCmouUMocms).

Ocobyro yentocny Ona Humamens npedcmagnaiom
KOHCMPYKYUL 86LX00HO20 U CUN0G020 MPAHC-
fopmamopos ycununenrs MOWHOCHIU, HE
YcHiynamouiue no Kavecnigy AyMiium 3apy6exHoim
ananoeam. Ilodpobroe nosecmeosanue, obunie
domoepaduil, nonesnsie cogemut obecnewugarm
YCUNUMENAM XOPOULYIO HOGHIOPAEMOCHb.



2.1. TenedoHHbINX yCUNUTENL

Ina vero HeoGxoaum ycunurtens B cxeme ¢ LA

MOIIHOCTL 3BYKOBOrO CUTHajla Ha BBIXOJe BUHHMJI-KOppeKTopa
unu biioka LAIT oObiuHO HegoCcTaTOYHA MUis PACKAYKH HE TOJb-
‘K0 AC, HO [iaxe roJIoBHbIX TesiepoHoB (HaywHukos). Heobxo-
OVMBl IOTIOJIHUTENbHEIE KacKalbl ycuileHus nMubo otnensHoe
YCTPOMCTBO — YCWIMTENb MOMIHOCTH (Iajnee — YCHJIMTEb).
ABTOpHI ¥ B 3TOM CJIy4ae OTHAIOT MPENNoYTeHHUEe JIaMIIOBLIM
KOHCTPYKLMSIM, YTO HEYAMBHUTENbHO: YCTyIIasi NPAaKTHYECKH BO
BCEM MOJIYPOBOAHUKOBLIM COOpaThaM (CTOMMOCTH, Macce U
rabaputam, moiHoctd, KIT/, TeXHOJIOTHYHOCTH), TAMIIOBbIE
YCUJIMTENH MPEBOCXOASAT UX C TOYKH 3pPEHHs KadecTsa
3BYKOBOCIIPOM3BEAEHUSI.

Oco6eHocTu NnocTpoeHus TenedoHHOro ycunurens

XapakTepHas 0CO0€HHOCTh — NPUMEHEHME BCero ONHOMI J1aMIIbl
Ha kaHaJ. UMeHHO snamnbl, a He BannoHa, Kak, HanpuMmep, B
ciyuae ¢ 6@3IT/6@ST1. Berbiit B3rsiA H2 paCCMOTPEHHYIO ajee
cxemy (pmc. 2.6) HaBOIUT Ha MBICIM 00 OYEpENHOM yCHIMTENE
«JJIsl HAYMHAIOLWIMX», HO He OyZeM TOPONMUTLCS C BLIBOIAMM...

H3HavansHO npeanosiarajoch Co3JaHHe YCHAUTENA VIS TONOBHBIX
TenedonoB (HaylHUKOB), UMelOIUX conpotuBiaeHue 300 Om.
YuuThIBasi BHICOKME MMapaMeTpbl NOAOOHBIX U3NENUH, HENOCTH-
JKHMBI€E JUISl aKYCTHYECKMX CHCTEM, peald3aliisi yCUIIUTEN sl — He-
TpUBHAJIbHas 3anaya. U3bsaHbl BOCIIPOU3BENEHHS! HEBO3MOXHO
HM 3amackupoBath W3bsiHamu AC (npexne Bcero BeicokuM KHH
MOC/eAHUX), HU MEePEIOXUTh OTBETCTBEHHOCTh HAa aKyCTUYEeCKHe
CBOMCTBa MoMelleHus1, paccTaHOBKY AC, «BJIUsHUE HalpaBJieH-
HOCTH aKyCTM4eCcKOro Kabeysi» ¥ T.I., Ha AeHCTBUTENbHBIE U
MHHUMBIE [PUYHHBI.
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[1yTh OT HCTOYHMKA 3BYKOBOI'O CHTHaJIa JI0 CJIyllaTeisl COKpalleH
npeznenbHo! DToT (akT U HaBeJ aBTOPOB Ha MBIC/Ib O Heobxonu-
MOCTH COKpalleHMs IyTH CUIHajna B caMoM ycuautene. ITouck
roroBbiX cxem B MHTepHere pesynsrata He nan. bonbiuMucrso us
Hal{IEHHBIX cxeM ObUIO peanu30BaHO Ha IMOJYNpPOBOAHUKAX, T.€.
C UCnosb30BaHKueM o6paTHOM CBA3M (KaK MUHMMYM, BHI3BaHHOIA
NageHueM HaNpsAXEHUs Ha p-n-Tiepexonax).

JlamnioBbie KOHCTPYKLIMHA TaKXe obnananu MHOTQYUCIEHHBIMHA
HEJOCTATKaMHu:

Bce 0e3 uckioyeHus cxeMsbl Obuin DecTpanchopmMaTOpHLIMU
(oueBnaHO, pa3pabOTUMKK MONAraH, YTO AIEKTPOIHTHYECKUE
KOHJeHCAaTOphl DONBUIOH €MKOCTU OKa3bIBAlOT MeHbllee
BJUSIHUE Ha 3BYYaHHUE YCHUJHUTENS, YEM BHIXOAHOM
TpaHcdopmarop);

IIMPOKO KCIIOJIb30BAIUCH KaTOAHbIE MOBTOPHTENH (CTONPO-
uenrHas OOC!);

napajJieJibHOe COeIMHEHNE HECKOILKUX JIaMIT ¥ MPOYKeE, I10-
TEXHOKPAaTCKM MPAMOJIHHENHbIE pelIeHUs.

TexHuyeckoe 3apaHne Ha paspaboTky

OtyasBunCh HaiiTH YTO-IMOO0 NMONXOALIEE, ABTOPH! peuIniu chop-
MYJIMpPOBaTh CBOErO pola TEXHHYECKOE 3afjaHue Ha pa3paboTKy
YCHITUTEIS:
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Kjnacc ycuiaenus Al, xapakTepusyooluiuniics HauMeHbUIMM
YPOBHEM HEJIMHEHHBIX HCKAXEHHH;

UCIIONB30BaHUE TPUONOB Kak Haubosiee JTMHEHHBIX yCUIIH-
TEJbHBIX 3JIEMEHTOB;

OJHOTAKTHas CXeMa B CHJly CyObeKTUBHBIX aBTOPCKUX Mpen-
MOYTEHUH (HEKOTOpBIE Ha3bIBAIOT 3TO «BBICOKOW MUKPOIH-
HAMMKON ONHOTAKTHOIO YCHJIMTENS»);

npeneiabHas KpaTKOCTh YCHJIMTENBHOIO TPAKTa;
MMHMMAaJIBHOE KOJIMYEeCTBO 3JIEMEHTOB Ha MyTH CUTHa/a U B
cxeMe BooOuIe, T.K. I ONHOTAKTHOH CXeMBI B KJlacce A
TPYAHO HAMTU JeMEHT, He UMEIOIIUH OTHOLUEHHUS K 3BYKO-
BOMY CHTHaJy;

KEHOTPOHHBIN BHINPSIMMTENDb (M3 JIUYHOIO OMbITA).



BobIUMHCTBO HEPEYNCIEHHBIX MYHKTOB ObLIM JOCTaTOYHO OYe-
BUJIHBI, 3[IPaBblii CMBICJT MOACKa3bIBAJl IOTUYHOE pelieHue: ABYX-
KacKaaHbli ycHauTenb Ha Tpuoaax. Ho He naBana nokost MbIC/b:
YeM e YCHJIMTeb JUIsi TONOBHBIX TeJaedoHoB byner oTau4aTsCs
OT CBOMX coOpaTheB, CPOEKTUPOBAHHBIX 1UiA pabotel ¢ AC?!.
Unes nocrpoeHunss oqHOKacKaHOTO yCUNUTe sl OyKBaabHO BUTA-
Na B BO3JyXe...

BuiGop namnsl

Kasanocs 651, pelienue HaitieHo — npobiemMa B BbiOOpe JaMnbi.
PaccMoTpuM BapuaHThI.

6119 Tpebyer anonHo# Harpy3ku 10 xOwm, U3roToBIEHHE COOT-
BETCTBYIOILLEr0 BBIXONHOTO TpaHC(hOopMaTopa, C y4eToM MoamMar-
HHUYMBAHUS U NPUIMYHON MOLIHOCTH, — HETPUBHAJIbHAS 3a/1ay4a.
Bxuroyats Be JaMIbl Napajiie/ibHO — CJIMIIKOM IPSIMOJIMHENHOE
peleHue: Kak rosejer cebs aaxe TimarensHo nonobpannas rnapa
B YCJIOBHSIX TEMIIEPATYPHOro 1 BpeMeHHoro apeitda? W, noxa-
Nyii, camoe I71aBHOe — oDuMe HEYETHBIX FTApMOHMK, XapakTepHOe
IJIA TMEHTOoOA,

63511 nonkymnaer OTHOCHTENbHO HeDOJbIIMM 3HAYEHUEM ONTH-
MaJIbHOM aHonHOW Harpys3ku (4,3—38,2 KOM, XoTs ¥ npuIeTcs
roadupaTh aMIibl C MUHHUMAJIbHBIMM UCKAXKEHUSIMH Ha Harpy3kax
4,3—5 kOwm), HO npobeMa HEYETHLIX rAPMOHUK HE CHUMAETCS;

6I'2, 6H2II, 6C17K-B u apyrue tpuons! ¢ BeicokuM (ot 100)
k03bduuneHToM ycuneHus (6epemM B pyKH CpaBOYHHK IO
panuHonaMIaM)— BLICOKOE BHYTPEHHee COINpOTUBIEHME, HE
NOAXONSAT;

6@12I1 (Tpuoanas yacTh) — yXe nydule, HO Tpebyercs aHonHas
Harpyska He MeHee 15—20 kOwm...

ITonpo6yem BLIOpaTh JaMiy ¢ HECKOJIbKO MeHbIIHM KO3 duun-
€HTOM YCHJICHHA:

6C311/6C41I cmyiaer coueTaHne p U BHYTPEHHErO CONpPOTUBIIE-
Hus: 50 1 2,5 kOM, MOXHO 3aymMaThCsl.

6C15I1 — ycunenue Takxe Majo, HO BO3MOXHbI BAPUAHTBI — OT-
KJoHeHHe *15, T.e. peasbHO noxobpars 3K3eMIUIsAp ¢ u (cratu-
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yeckKuM Ko3hdumeHToM ycuneHus), papHeiM 65. [Ipoune napa-
MeTpbl paHTacTHYEeCcKue:

* BbICOKasl KpyTu3Ha — 45+/-11 MA/B (COOTBETCTBEHHO, HU3-
KWt ypOBEHb LIYMOB, YTO MO3BOJIMT MUTATh HAKal NEepEMEH-
HBbIM TOKOM, He «yXYIIIasi MUKPOIUHAMUKY» );

* BBICOKas JiMHeHHOCTh BAX;

* Gonpwas (s NajJbYUKOBOTO TPHOAA) MOUIHOCTH aHOMA
(7,8 Bt);

* HH3KOe BHyTpeHHee cornpotusienue (1,1 kOm).

Y namnsl ecth npsimoi ananor — 6C45I1 (napaMeTphl JlaMnibl
6C45I1 npuBeneus Huxe). Jlamnst 6C45I1 6bu1n HalineHsl B
nomxkHoM konuuectse (20 mr. ans orbopa Mo yCHJIEHHIO) Ha
panMOpBIHKE; LieHa Takxe nopaxosana — 50 py6./iut.

6C45MN — Tpuopx ¢ BbICOKO KPYTU3HOMN

INpenHaszHaveH nas yCuaeHHUs HaNpsiKeHUsl BHICOKOM 4acCTOTHL.
Karton okcumHblii, KOCBeHHOro Hakana. Pabotaetr B mobom
NoJIOXKEHHWH. BrinyckaeTrcsi B CTEKASAHHOM ODOpMIEHUH
(puc. 2.1). Cpok cnyx6m — He meHee 1000 u (He meHee
3000 u nns 6C45I1-E).

5
_I 238 1, 3, 6, 9 — karon
@225 | 2, 8— ceTka
886 4 5— orpesarens (Hakan)
6c4sn l 1,3,6,9 ga= R
45 7 — aHon

Puc. 2.1. BrewHwit Bug v yokoneska namnsl 6C45[11

Mexnyan1eKTpoaHble eMKOCTH, NP:

BRI cumanmmnnmmsmssmas s AT s
BBIXOHAS +veiveeisrsvnsenseesssssssseresrassnssssssssssssssessessassansesranssensssse 1,8;
TIPOXOIHASN 1ovenveearsnescsseesmssanarsnssssssesseessssesssnsessassasarsasss sessasses Jgha
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PaCCMOTpHM HOMHHAJIbHBIE JJIEKTPHYECKHE NapaMeTPhL.

HanpsxeHue Hakana, B .cuanisisassissssssmssssssaiis 0,3
TOK HAKATMA, MA ..oooieeeeeecrees e erteerescsnesesactsssnmamsesneen 440+ /-30
HanpspkeHue Ha aHOHE, B ......cooevieireeceeceierees e 150
TOK B LIEIIM @HOAA, MA. ..vveeirircccnreiessnessenmsssesseene s 20+ /=12
Kpytusna xapaktepuctuku, MA/B ....ooeiiiiiciininiencns 45+/-11
BHyTpeHHee conpoTUBIEHHE, KOM ..cccooviivicsniriicninsenncnnnns 1.1
Ko3hGHUMEHT YCUTCHHUS ...ooeemrerecnencnnrannes w32+/-16
DKBUBAJIEHTHOE conpomsnenne myMOB Rm, KOM e {1 |

Iy 1
MA =2 2
60 -bt ?%-5?_-@
50 / s :?r—“?
i A2

w0 A
. / %y;‘yq,_

I /o7 S
2 AN A S ;/C,e_
10 / 4/ / / / )r"
DS 7

25 50 75 100 125 150 175 200 225 250 275 U, B

Puc. 2.2. BonstamnepHsie xapakrepuctmky 6C4510

PaCCMOTpHM npesejbHO AONYCTHMBIC 3JEKTPHYECKHE

napamMeTpsbl.
Haubosnbiiee HanpsxeHue Hakana, B ................

HaumeHnrinee HanpaXeHue Hakana, B ..........iiiiiiiinnes
Hawubosbiiee HanpskKeHue Ha aHOHE, B ...,
Haubosnbinas MOIHOCTD, pacceMBaeMasi Ha aHozne, Br .....

Haubonbiiee Hanpﬂxceﬂﬂe Memy KaTOIOM
U niofiorpesatenem, B ...............

HauGonpimee conpomnnelme B LIENH CETKH, MOM

weeeens 100
.. 0,15

Bonsramnephble xapaktepuctuky sammbl 6C45TT npuseneHs! Ha

puc. 2.2,
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PacueTts!

ITpexne ueM OpaThbCs 3a U3rOTOBJICHHE BBIXONHLIX TPaHCOpMa-
Topos Juia Harpy3ku 300 Owm, 6su10 pewieno cobpats maker. Hc-
NnoJp30BaTh MMeElOUIMECs: TpaHchopmaTops! (MPOU3BOACTBA
GbupMel «AYTMOMHCTPYMEHT») CO CNENYIOLMMHI XapaKTePHCTH-
Kamu: R,=5 xOM/R,=4 Owm, pacuernsiii I,=30 MA, urobu cHa-
yaja OLeHUTDb 3ByyaHue ycunutesst ¢ AC u onpeneauTbesi, CTOUT
JIM OBYMHKA BBIENIKH. ..

Touxy nokos uan padouyio Touky (naiee — PT) Bribupaem, uc-
XONISl U3 OTPAHUYECHMUIA:

* aHOAHBIH TOK He Bpie 30 MA (B NPOTHBHOM CJyyae fOBLI-
IIAETCs 3HaYEHUE HMXKHEH IPaHMYHOMi 4acTOTHI, BOCIIPOM3-
BOIMMOI TpaHCHOpPMATOPOM);

* npeneJibHOE J0NYyCTUMOE HamnpsikeHne Ha aHone — 150 B.

[Ton aHonHLIM HanNpsKeHHEM NPHMHATO NIOHUMATh HaTIPSXEeHue
Ha yyacTKe «aHOI-KaTo». B HEKOTOpBIX M3JaHUAX BCTPEYaeTCs
TEPMUH «HANPAXEHUE Ha aHOJe», NOJ KOTOPLIM MOTYT IOZIpa3-
YMEBaThCs KaK HamnpsOKEHWE Ha yYacTKe «aHOHA-KaTo#», TaK M
HarpsXeHHe MeXIy aHOAOM M OOLIMM NMPOBOAOM HCTOYHHMKA
nuTanus («3emieii»). ABTOpPBI MPEANOYUTAIOT (110 BO3MOXHOCTH)
MCIIOMb30BaTh BKJIIOUEHHS JIaMIl, IIPH KOTOPBIX KaTOA HANPSAMYIO
coelvHeH ¢ 0buuM npoBonoM. B aTom cinyuae aHonHoe Hanps-
JKEeHHE IKBMBAJIEHTHO HANPSIKEHUIO HA aHOJIe.

- ?J |

: R ) l/?-}?l— @

Py O // Phs

30 LS Foh o —
20 7 \// / /y/f?,{}’_
VT VT VY%
AAAAAAATARE

25 50 75 100 125 150 175 200 225 250 275 U, B

Puc. 2.3. Buifop paboyeit TOUKY, NOCTPOEHMEe Harpy3049HO NMPAMOoi
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ITocKOJIbKY CHUXEHUE 3HaYeHUH nepevdncIeHHBIX BEJUUMH NpU-
BOIMT K BO3PACTaHHIO HEJMHEHHBIX UCKaXEHUIl 1 YBEIMYEHHIO
BHYTPEHHEr0 COMpPOTHBJICHHS, TO 11eJ1eCO00pa3HO NMPUHSATE TOY-
ky BAX c xoopausaramu (150 B; 30 MA) B kauectBe paboueit
(puc. 2.3). PaccenBaemas aHonoM MomHocts B PT

P.o=I30xU=30 MAx150 B=4,5 Bt
He MpeBbillaeT npeaeabHoro sHavenus 7,8 BT.

U3 puc. 2.3 cnenyer, uto paboyasi TOUKa ONpenensieT BenYHHbI
Lo ¥ Uy 15t enMHCTBEHHOrO 3HAYEHHS HaMNpAXeHUs CMelIeHuUs
U (HawanbHOTO cMeLleHus ), B JaHHoM ciayvae —1,5 B. 3Has
BEJIMYMHY CONMPOTHUBJIEHHUS aHONHOM HArpy3ku R,=5 kOM, He-
TPYAHO rony4yutsb 3HauyeHus I, u U, npu pasnnyneix U, no-
crpous rpaduk ¢yukuuun I,= U,/5 KOM (npsiMas, nmpoxonsiuas
yepe3 PT uHa puc. 2.3). D1a npsiMasi HOCUT Ha3BaHUE JHHAMUYe-
CKO#l CeTOYHOI XapaKTepHCTHKH WK (KpaTKO) AHHAMHYECKOoil
XapakTepuCTHKH. B oTneNbHBIX M3laHUAX BCTPEYAETCs M APYyroe
Ha3BaHMe: HArpy30YHas Npsamas — O0YEBUIHO, TOCJIOBHEI nepe-
BOIl aHMIOA3LIYHOrO TepMuHa «load line».

ITpu nomouu rpaduka nuHamuyeckoi xapakrepuctuku ([IX)
HETPYIHO ONPENESUTh Psll BaXHBIX NMapaMeTpoB Kackana. Pac-
CMOTPHUM UX NoApobHo.

Amnanryaa seixoauoro curnana U,,, (zeifcTByiouiero Ha rep-
BUYHOH OOMOTKe TpaHchopMaTopa) HaXOAMTCS CJAENyIOLHM
obpa3om: BeIbMpaloTcs TOYKH repecevyenus JIX ¢ yyacTkaMu
BAX, coorBerctByiouiuMu Beanuyune cMmemmieHns Uqg= Uy +
monyib |Ugqg| — Touka 1, u Ugy= Ugo — monyib |Ugg| — TOY-
Ka 2. JIlnuHa npoekuMH orpeska [1, 2] Ha ock abcuncc U ecthb
MCKOMasi BEJIMYMHA aMIUIMTYAbI BBIXOAHOTO CHTHana. B Hamem
ciyyvae (puc. 2.4):

Uao=-1,5 B, Touka 1 onpenensercs no nepeceyenuio X ¢
y4yactkom BAX npu

Ua=0B: Uy= Uy + |Uao| =-1,5B + 1,5 B=0B,

a Touyka 2 — no nepeceyenuio JIX c yyacrkom BAX npu
Uw=3 B: Uy= Ugo — |Uaw| =-1,5B-1,5 B=-3 B.

Touke 1 no ocu abcuucc coorsercrayer 82 B, Toyke 2 —
208 B. CnenopaTesibHO, BEIUYHHA AMITIUTYAB BHIXOAHOTO
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CUTHajla paBHa MOJYJIIO Pa3sHOCTH 3THX 3HAaYEHHIi, T.e.
208 B - 82 B=126 B.

C“““Ge -

of @
- Pk
> it Se oo
20 )
TR
N s <]
25 S0 75 100 125 150 175 200 225 250 275 Ua.B

Puc. 2.4. Onpenenernne amMnnntyabl BLIXOQHOMO CUrHana

[lpu 3TOM aMIIKMTYAa NOJOKHTENLHON NOAYBONHBI paBHA 68 B
(nnuue npoexumu orpeska [1,0] Ha ock abcuucc), a oTpHBATENb-
Hoi#i nonxysosinbl — 58 B (mnuHe npoekuuu orpeska [0,2]).

Koadpuument yeunenns kackaga Ko BHIUMC/ISeTCs KaK YaCTHOE
aMIUTHTY/Ibl BBIXO/IHOTO CUTHAJIA ¥ MOAYJS YIBOEHHOW BEJIUYMHBI
HavaibHOro cMeuieHus: 126 B/2 U,0=126 B/3 B=42.

INapanoxcansho, Ho JIX no3sonser onpenenuTs naxe Koadhu-
uHeHT HenuuelnbiXx Mckaxenuit (KHHM)! Ins atoro Bocnosne3sy-
emcsi meronom Knuna (no uMeHu aBTopa METOIMKH, TAKXe Ha-
3pIBA€MO} METONOM NATH opaunHaT. MaTepuan u3J0XeH B CO-
KpauieHHo#t (popme).

Ha JIX ormetum TOYKH 17 (Ha noNoOXUTENLHON MOIYBOJIHE) U
2" (ua orpuuatenbHoit), orcrosiue ot PT Ha paccrosinue, yuc-
NeHHO paBHoe nosnosiHe U, (puc. 2.5).

Torna:

K2=0,75 ([0, 1}- [0, 2]) / ([0, 1]+ [0, 2]+ [1°, 2°]),
a K= ([0, 1]+ [0, 2]-2[17, 2°]) 7/ (2( [0, 1]+ [0, 2]+ [17, 27]) )

Wnu B HauleM ciyyae
K»;=0,013, T.e. 1,3%;
K,;=0.
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Puc. 2.5. lMonoxenue Tovek [X, ncnonsayemeix B Metoge Knuna

Hemnnoxo! HanoMHuM, 4TO BCe pacyeThl MPOM3BOAMIMCH ISl
MaKCHMAaJIbHOM aMIUTUTYIbl BXOJHOIrO CHrHaja, paBHOH yIBOEH-
HoMmy Monyno |Ugpl, T.€. 3 B. AMruintynHomy 3HaveHuio 3 B
COOTBETCTBYET cpenHekpanpatuyHoe 2,14 B, a B kauectse cran-
NAPTHOrO YPOBHS BBIXOIHOTO HAMPsSIXEHUsSI HCTOYHUKOB CHTHAJa
npuHATO cpenaHexsagparudnoe 0,775 B (0 aB), npu koTopom
3Havyenne KHH kackana byner eine HUXe.

IIpumeyanue. Peuv udem umenno o KHH xacxada, a ne ycunumens
8 yeaom (ckaadviéaemca U3 HeaURelHOCMeEll ecex e20
anemenmos). bonee moeo, npu pacwemax nwoovix
napamempoe Kackada napamempsl mpancgopmamo-
pa cuumatomen udeansustmu. Ha npaxmuxe nocneo-
HULl AGNACMCA OCHOBHBIM UCHOMHUKOM HEIUHEUHBIX
uckaxcenuli, 0cobeHHO nNo Kpagm Hacmomuozo
duanasona.

Pesynvrarer uamepenuit KHU makera ycunurens npHBeaeHsbl Ha
puc. 2.7.a. U3mepeHus NMpOBOAMINChL Ha HUXHEH IpaHM4HOM
yacrorte 20 I'tl npu MakcMMaIbHO# BRIXOHO# MOILIIHOCTH. Pasyme-
_ eTcsl, NaHHbI MeTol He obecrieunBaeT 6ONbILOH TOYHOCTH, T.K.
BeJIMKa MOTpelHocTs usmepenui, a BAX peanbHoro tpuona
MOXET OTIMYAThCA OT H300pakeHHOoro Ha puc. 2.2.
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JlaHHbIi METOI NNPU BCEX CBOMX HENOCTAaTKAX 0CTAETCH eAHHCTBEH-
HO JocTynHbiM, o3soass onpeenute KHU teoperudeckum ny-
teM. Bonee Toro, u3 popmyn musa pacuera K, u K5 cnenyer, uro
BTOpasi rapMOHHMKa KomrieHcupyercs nipu [0,1]=[0,2], a Tpetess —
npu [0,1]+ [0,2]= 2[17,2"]. Merton Kiuna takxe no3pojsier
onpenenuts 4 K4, HO €e ypoBeHb Ha NopsAAoK MeHble K.

Hamenss HakaoH IX, T.e. BeNHYUHY aHOOHON HArpy3Ku, Xena-
TeabHO B npenenax 3—>5R;, u (um) nonoxenne PT, moxHO no-
OUTbCs NPAKTUYECKU NONHON KOMMNeHcauu 2 ¥ 3 rapMOHUK.

HNmenno takuMm cniocobom arrop nobuscs 3navenus Ki;=0 %.
Ha npaktuke caenyet nobuBarbcsi MUHUMYMa TPETheH rAPMOHMKH,
4be BJMsAHKE Ha 3BYK Oosee narybHo, T.e. ropasfio Jiydile nojyyuTh
K=0,4 % u K3=0 %, uem K,=0,25 % u K3=0,1 %.

I1pn Hanuyuy COOTBETCTBYIOIEH U3MEPHUTEIbHONW TEXHUKH, U3-
MeHsisi B HeKOTOPBIX Npejesax BeJHYNHbl CMeleHus U (1in)
HANpPSKEHUs Ha aHoJe, MOXHO N00uThcs MuHuMu3auun KHU.
Pasymeercs, nonobHoe obopynosanue NOCTYITHO HEMHOTHM, HO
Jaxe TNpH IMOMOLIY KOMIbIOTEPA C XOPOILEH 3BYKOBOH KapTOoH U
COOTBETCTBYIOLIUX MPOrPAMMHBIX CPEACTB HETPYIHO IOJNYYUTh
XOpollxe pe3yabTaThl.

IIpumevanue. Asmopst ucnonsayrom 3eyxoeyio kapmy «SoundBlaster
Live!» (24-bit) u «SpectraLAB».

JUtst onuchIBaeMOi CXeMbl OHOKACKAAHOTO ycuuTes npobiema
cumxenuss KHU ocobeHHO BaXHa, T.K. OTCYTCTBYET CaMa BO3-
MOXHOCTb B3aMHOU KOMIEHCALMM UCKAXEHWI — METONVKH,
MPUMEHSAEMON B MHOTOKACKAIHBIX YCHUIIUTENISIX.

HekoTopsie KORCTPYKTHBHBIE 0cobeHHOCTH: 0003HaunM Ha BAX
MYHKTUPHO JIuHKel 001acTh npenesbHbIX 3Ha4YeHWI MOLIHOCTH,
paccenBaeMoit Ha aHozIE P, v (pHC. 2.7.a). [TapaniesibHbIM nepe-
HOCOM CMECTHM JMHAMUYECKYIO XapakTepUCTHKY BBEPX, BIUIOTh
JIO KacaHus KpuBO# P, ya.. PT BoiOepem Ha nepecevenun X c
yuactkoM BAX, coorsercteyiomumM Uy, =-1,5 B (Touka 07).
QueBunHO, Takoe nonoxenne PT obecneunsaer:
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* 6OBLIYIO aMILUIUTYAY BBIXOAHOIO CUTHAJa U, COOTBETCTBEHHO,
00nbIIYIO BHIXOAHYIO MOINHOCTD;

* MeHbiilee BHYyTPEHHee COMPOTHBIEHUE JTaMIIbI;
* POCT Meperpy3o4Hoii crrocobHOCTH MO BXOLY.

I[Tpu sToM npessiiaercs (MpubnusurensHo Ha 10 %) npenensHoe
3HaYeHHe TONbKO OAHOTO MapaMeTpa — HalpsXeHHs Ha aHOE,
4TO JOMYCTUMO.

PT 0" MOXHO cuMTaTh HaUJy4lleid, HO C yYeTOM MaKCUMaibHOI
BEJIMYMHBI [OCTOSIHHOM cocTasasiomed Toka (30 MA) uepes
nepBUYHYI0 OOMOTKY MMelolierocs TpaHcdopMaTopa, Obu1o pe-
mieHo ocraHoButcs Ha PT 0. Tem Gosee, ot tenedoHHOro ycu-
nurens He Tpebyercst 6osbiIol MowHOCTH, a pacyeTHbiii KHU
gocratouHo man. Usmenenue nosoxenus: PT B npexenax X
TaKXe HeOolNpaBJaHHO:

* samiiel, 06nanaoLe BHICOKUM 3HaYeHUeM KpyTH3HbI (Gosee
20 MA/B) u koauimenTa ycunenus (6onee 30) npu ymeHb-
meHun Uy, HayuHaiot (ot —1,2 B) norpebnsare TOK ceTkw,
YTO MPUBOAUT K 3aMeTHOMY Bo3dpactanuio KHH;

* yBesmyenye U, (Hanpumep, 1o —2 B) npuBoayt K upe3Mep-
HOMY NMPEBbILIEHUIO NOTYCTUMOrO HArNpsKeHus! Ha aHole,
CHUXasl CPOK CITyXObl 1aMITbl.
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Puc. 2.6. Buibop ontumansHoi PT
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Ipumeuanne. Bee pacuemst 0 mpancopmamoprnozo kackada
cnpaeedausst U 0AA pe3Ucmueno20 (¢ nazpyskou 6
anode) ¢ yuemom caedyowux samewanuil. Jina mpanc-
opmamopnoeo kackada Hanpaxexue Ha anooe aam-
bl PAGHO PAIHOCHTI HANPAKEHUI UCIMOYHUKA NUma-
HuA Uyym U nAdeHUR HANPAXEHUA HA AKMUEHOM CO-
npomuenenuu o6momxu. Ho nocaednee y xopowux
mparcghopmarmopos na nopadox menvuie R, T.e. na-
NpAXKEHUE HA aHoOe NPAKIMUMECK PAGHO HAND AKEHUIO
LCIMOMHUKA NUMAHUA,

B ciyuae pe3auCcTHBHO# HArpy3ku npeHebpeyb najaeHueM Hamnpsi-
XKEHUSl Ha aKTUBHOM COIPOTHBJICHUY yXe Helb3s, T.K. R, Hocur
MCKJIIOYMTE/IbHO aKTHBHBIN xapakrep. Eciu B Hamem npumepe
(puc. 2.6) BmecTo nepBU4YHO 00MOTKH TpaHchopmaTopa
(Ra=5 kOM) ycTaHOBUTH PE3UCTOP TAKOro HOMHHANA, TO IS
coxpanenus npexseii PT norpebyercs HanpsixeHUe NMUTaHuS,
pasHOe Uy+ R, 1,0=150 B+5 kOm-30 MA=300 B.

O6patute BHUMaHue, YTO JIX nepecekaer ock abCLyce B TOUKE
¢ xoopauHaTtamu (300 B, 0)! MmMeHHO M3 3TO# TOUKHU ClieyeT
npoBoauTh X nojx yriom, COOTBETCTBYIOIUUM TpebyeMoMy 3Ha-
yeHH10 R, BoIOMpaeMomy ucxons us ycnosust R, ., =3-5R;u
YUMTBIBAIOUIEMY BEJIMYUHY CONPOTHUBIEHUS yTEUKU ceTKU R,
JamIbl crenyiomlero kackana. T.k. no nepemeHHomy Toky Ra u
R, coeanHeHsl nmapaienbHo, 10 R, 5 = RRJ/(R,;+R.). Heo6-
XONUMO cleuThb, YyTo0Bbl JIX, M0 BO3MOXHOCTHA MPUOJIMKAACD,
HUTLJIE HE MepeceKasna KpUBYIO, COOTBETCTBYIOLLY IO MaKCUMAJIbHOM
MOILIHOCTH aHona. B npoTuBHOM cilyyae cieayeT BuiOpath Apyroe
3HaveHue R, ., Takxke HexenaTeabHO MpeBbIaTh fpeesbHbie
3HaYeHUs TOKa aHo/la U HarnpsikeHus Ha anone. Ha nonyyeHHoi
JX BuiOMpaloT pabouylo TouKy — 0ObIYHO B CepefiiHe OTpe3Ka,
obpasoBanHoro Toukoi (0, Uy,,) n nepeceyenuem JIX ¢ yuactkom
BAX, cooretctByiommm U, =0. Onpenenus KHH B PT, mox-
HO CKOppeKTUpoBaTh ee ronoxenue. Pasymeercs, PT nomxua
BBIOMpaThCs Tak, YTOObI MaKCUMaIbHO BO3MOXHAs aMIUIMTyaa
CUrHaja Ha cerke He npesbiana 2Uq.
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Cxema ycunurens

Ilepexoaum K cxeme ycuauTens. OTO eAWHCTBEHHBIH KacKal
(puc. 2.7.6), pukcHpoBaHHOE CMEIIICHHE OPraHU30BaHO C MOMOLIBIO
NOJIyTOpaBoNbTOBOM Oatapen. barapeiiHoe cMeleHne OTInYaeTcs
HaubosbILeil cTabUIBHOCTBIO, HU3KMM YPOBHEM IYMOB KacKaja
(xaTon naMmrbl 3a3eMJIEH), YTO MO3BOJSET NMUTATh HAKAJ JIAMIIBI
repeMeHHBIM TOKOM (YIpollasi KOHCTPYKIMIO U COXPaHSISl «MUKPO-
JMHAMMKY» ), @ TAKXKe MPOCTOTON ¥ MUHUMAILHOM CTOMMOCTBIO.

a — pe3ynerarsl nameperuss KHW maketa ycunutens

KO BTOPOMY KaHany
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6 — npuHyunuansHas cxema ycunntens

Puc. 2.7. Younurens
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K nHemocTaTkaM MOXHO OTHECTH ciaenyrouice.

Bo-nepBbiX, HEOOXONMMOCTD ME€PUOAUYECKOrO (XOTS U HE YacTo-
ro) KOHTPOJISl HATIPSXEHMUSL.

Bo-BTOpBIX, NPM UCIONH30BaHNU HECTaOUNM3MPOBAHHOTO UC-
TOYHUKA aHOIHOIO HaNpAXEHUS BO3MOXHO INpeBbILIEHUE Mpe-
HENbHbIX 3HaYeHUil aHOIHOTO TOKa U (MJIM) MOIIHOCTH, pacceu-
BaeMOii Ha aHOJE: TIOBLILIEHUE HATIPSXKEHUS 3. CeTH BBI3bIBAET
npsiMofnponopunoHansHoe noseimenue Uy, u U, 4T0 npusoaur
K YBeJIMYEHHIO TOKa aHONa, HO yXe nponopuuoHansHoe U, B
creneny 3/2! B1o eie onHA NpPUYMHA, TIO KOTOPOil He cieayeT
BbIOMpaTh pabouyio Touky 0 (puc. 2.6) wisi JaHHOH CXEMBI.

Ilpumeuanne. Asmop npumernun wenotinvie «Varta» munopaimepa
AA, Ho moxno nonpoGosams Gamapeu dpyaux munos
u upm, nodbupas ux no HauRyHweMy Kavecmay 3ey-
yanun. lpumenams Gamapetinsie KoHmMeunePsl He
caedyem eeudy éepoamuoil nomepu Konmaxkma.
Bamapeu xopowo naswomea.

Buumanue! B caydae ucnonb3o6anun AUMIEEuIX WAL TH.H. HACOGHIX
Gamapeil HeoOX00uMo 8blbUpamMbs MOOelt, UMeIuUe
KOHmMaKmel ONA NAUKU, a camy NAuKy ébINOAHAMD
o4enp Gbicmpo, He donycKaA CUAbHOZ0 HAZPEEA KOpPNy-
ca. B npomugenom cayiae 2apanmupoean MuHue3puie!
Bepernre rnaza, 3amuTHbIe 09KH 00A3aTe/IbHbI!

M CTOYHHK NMUTAHKHA KEHOTpPOHHbLIHA, ¢ II-06pasneiM ¢puabTpom
(C-L-C). Haunyuiuee 3Byuanue obecnieunBaeTcs rpu MUHUMANb-
HO BO3MOXHOM BEJIMYMHE aKTHBHOrO CONMPOTHBIICHUS JPOCCEs,
M09TOMY HaMOTKY C/lelyeT NMPOU3BOAHTh AOCTATOYHO TOJICTHIM
MPOBONOM. DNEKTPONUTHYECKUE KOHICHCATOPHL LIYHTHPYIOTCA
OymMaro-MaciasiHHBIMM C LICJIbI0 CHUKEHUS Napa3uTHON WHIYKTHUB-
HOCTH M YMeHblIeHUs TaHreHca ymia norepb. Eciau rabaputs
KOpIIyca MO3BOISAIOT, TO MOXHO MPUMEHHUTb TOJILKO HyMaro-mac-
JISTHHbIE KOHJIEHCATOPHl COOTBETCTBYIOLIEH EMKOCTH.
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IToTpebnsiemelit cxemoii TOK HeBenuk (60 MA), MO3TOMY HeTpyn-
HO obecrieduTh TPEXKpaTHBLIH 3amac 10 MOLIHOCTH.

3anepxKa MONAaYM aHOAHOTO HAaNpsiXXeHUs NOMOJHUTEIBHO
obecrieynBaeTcsi pe3MCTOPOM, BKJIIOYEHHBIM TOCIEN0BATENbHO
Hakajy: T.K. COMPOTHB/IEHHE LI HaKala XOJONHOM jaMIlbl Ha
NOPSZKM MEHbLIE, YeM y pa3orperoit, To NnajaeHue HanpsoKeHus
Ha pesucrope Oyner 60bluMM, YTO NPUBOLMT K 3allepXKe Mpo-
rpeBa KEHOTPOHA U, COOTBETCTBEHHO, NMONAYH BBIMTPAMICHHOTO
Hanpsikenusi. Micnonb3oBaHie KeHOTPOHA KOCBEHHOro Hakasa
HeXeJaTebHO, T.K. OC/NeAHHIl YCTynaeT NpsiMOHAKaJbHOMY MO
cyOBeKTHBHOMY BJIMSIHMIO Ha KAa4€CTBO 3BYYaHHS.

YnyuweHue napameTpoB

PaccMOTpHM BapHaHThbl LI SKCTPeManoB! YIyyIlUTh napaMeTphl
YCWINTENS! MOXHO HECKOJBKUMMU ITyTSAMH.

Bo-nepspix, cTabWIM3MPOBaTh aHOIHOE HANIPSXKEHKUE (HAarpuMep,
C MOMOIIIBIO JIAMITOBOrO CTabWIM3aTOpa), TOrAA TIOSIBUTCS BO3-
MOXHOCTb BeIOOpa pabGoueit Touku 0" (puc. 2.6), UTO MO3BOAUT
YBEJIMYUTh BHIXOAHYIO MOIIHOCTb YCHTUTENSI.

Bo-BToppixX, IpuMeHUTh BartapeiiHoe NUTaHue, UCIoAb3Yst Habop
13 10—12 wT. 1BeHaauaTUBONBLTOBLIX aKKYMYJISITOPHBIX DaTapei
JUIsE OJaYM aHOAHOIO HAMpsiXeHUst ¥ 1—3 IIT. [WECTUBOJIBTO-
BBIX — JUIsl MUTaHus Hakajsa. EMKocTe Garapeii Beibupaercs
MCXONsi M3 NONYyCTUMBIX rabapuToB 6s0Ka nuTaHus, a cam 010K
BHIIOJHAETCA B OTAeNbHOM Kopriyce. IIpu 3TOM ycunuTens Ha-
YMHAET XWUTb CBOEH XW3HbIO BCJEACTBUE pa3MepoOB, Beca U He-
0BXonuMOCTH 3apANKU aKKYMYJISITOPOB.

Tpumeuanue. Pasnuya 6 3gyuanuu 08yx nocneOHux 6apuanmos He-
8eJiuKa, a 601N NO CPASHEHIIO € OOLIHHBIM KEHOMPOHHBIM
HeCmabunU3UPOSAHHBIM — 6CbMA 3AMEMHA.
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KomMmnnektywouwue

Cxema conepxut Hebo/bIIOE KOJIMYECTBO JIEMEHTOB, MIO3TOMY
XeJlaTeIbHO KCIOAB30BaTh 110 BO3MOXHOCTH KauyeCTBEHHBIe (He
o6si3aresibHO 6e3yMHO I0pOrue) KOMIUIEKTYIOIHE: NepeMeHHbIH
pesucrop peryastopa rpomkoctd ALPS, konpeHcaropsl 6io0Ka
nutanust — Rubycon, Marcon, Nichicon u (umu) MBI'Y. Iepe-
YeHb KOMIUIEKTYIOIIMX, UCIIOJIb3YeMbIX B aBTOPCKOM BapuaHTE,
rnpencrasiied B Taoa. 2.1.

MNepeyeHs KOMINEKTYIOLMX, UCMONL3YeMbiX B aBTOPCKOM BapuaHTe Tabnuya 2.1

6 H. o OpueHTH-
0! i i Hax| IR o poOBOMHAR Konu:: loe kynutes
yenwe asaume Tens YecTBo
uexa, $
«AYNHOUHCTPYMEHT »:
- S0k, i0g ALPS R : audicinstrument@mail.ru
G1 1,5 Varta 05 2 B nioBom MarasuHe
i 7 «AYNMOMHCTPYMEHT»:
v e d b = audioinstrument@mail.ru
c2,C4 330MeDx3IS0B Rubycon S 4 Ha papuopbinke
c1.c3 20MKDx2508 MEMY 15 4 Ha papuopuiHke
«AYANOMHCTPY- «AYAMOUHCTPYMEHT»:
U TWBSE MEHT» 32 2 audioinstrument@mail.ru
«AYANONHCTRY- «AYAMONHCTPYMEHT=:
12 DAooaAM MEHT» 12 2 audicinstrument@mail.ru
T3 TAN 250 «AyANONHCTRY- 28 1 ugygunuucrpyuem_n:
MEHT» audicinstrument@mail.ru
«“AYANOUHCTPYMEHT »:
L e Lo 6 1 audioinstrument@®mail.ru

Hroro: $180,6 (6e3 koprnyca, pa3beMOB ¥ 1aHeseK).

Pesucrop R2 cocrapiien u3 Tpex napaulelbHO BKJIIOYEHHBIX
OMIJIT-2, 1 Om. B aBTOpPCKO#t KOHCTPYKIIMK UCIIONB30BaH KOPITYC,
M3roTOBJIEHHBIH MOCKOBCKO# (hupmoii «AyIMOMHCTPYMEHT»
(puc. 2.8).
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Pwc. 2.8. Yeunutens B kopryce, U3roToBIeHHOM MOCKOBCKOH rpmoii
«Ay[IMONHCTRYMEHT»

BoaMoXHble 3aMeHbl

Cuanosoii Tpancopmarop — TAH7T6, 111, 120, 127 nubo napoii:
TH21-25 n TA106, 143, 171, 203 u ap. ¢ NOAXONSLMM Napame-
TpaMH BTOPHUYHBIX OOMOTOK.

Hpoccenn — J139-2,5-0,26, J149-5-0,28, J150-10-0,2, [148-2,5-0,4;
KPOMe TOro, CyLIECTBYeT MHOXECTBO HECTAHIAPTHBIX W3/ICJIHIL.

Boixoausie TpanchopmaTopsl — N0OBIe ONHOTAKTHBIE,
5 xOm/ Ry, (R, onpenensiercsi TpebyeMbIM COMPOTUBICHUEM
Harpy3ku: AC, HU3KOOMHBIC MJIM BBICOKOOMHBIE FOJIOBHbIE
Tenedonsl), I, yaxe — He MeHee 30 MA, YaCTOTHBIN AUANa30H U
HEPaBHOMEPHOCTh — B COOTBETCTBUH C BALLIUMM XKEJTAHUSIMU
M BO3MOXHOCTSIMH.

Mporpammel pacyeToB B ceTu UHTepHeT

PE13}’MCCTCH, MOTOYHBIC U3ICJIHA U KOPITYC MOXHO H3rOTOBHUTDH
caMOCTOSITENIbHO. MeTOMKHN U [IpOrpaMMsl pacueTa BbIXOIHBIX
Tpancq)opma'ropos MOXHO MOYEPNMHYTHL M3 CJHCAYIOUIUX
MCTOYHHKOB:

http:/www.audioworld.ru/DIY/Dop/trans_02.html — MeTOAMKA OIlpele-
JeHus napaMeTpoB TpaHchopMaTopHbIX cTasneir ot Urops
JleMueHkoBa;
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caift http://www.shemki.com/ u popym Cepresi Py6uioa hitp:/book.
by.ru/cgi/view?book=guest-book-shemki — TEOpUs M NpPaKTHKa U3ro-
TOBJIEHUS 3BYKOBbIX TpaHc(hOPMaTOPOB;

http://www.next-power.net/nex(-tube/articles/Transcalc/abstract_ru.html —
nporpamMMa pacuyera BbIXOAHBIX TpaHChopmaTtopoB «TUBE
TransCalc» (pa3paboruuk — Annpeit IlleBueHko);

http://diyaudio.8m.com/Ot/ot_en.html — MeTOAKKA OBICTPOro (OLEHOY-
HOTO) pacyeTa BLIXOJHBIX OJXHOTAKTHHIX TpaHC()OpPMATOPOB OT
Oneuca Pakuya.

Buumanue! B kauecmee hopmynst 0ns oyenku nnowadu ceqenus (no
memoduxe 4 cnedyem npuname F=20xSQTR(N|fd),
uHa4e Pe3ynbMamst OKAXKYMCA CYUECMEEHHO
SAHUMN EHHbIMIUL.

3akno4yeHue

Maker ycunutens (HAMOMHUM, BBIXOAHbIC TpaHC(HOPMATOPHI
OBUIM paccUMTaHbl Ha Harpy3ky 4 OM) 1ist KOHTpOIs paboToCIO-
cobHoctu monkiaouancs K AC C-90, obnanaiomeii Hu3Koii
YyBCTBUTENBLHOCTBIO (110 macnopty: 88 ab/1 Br/1 M) 1 ClIOXHbBIM
MMITeJJaHCOM. YIMBHUTEJNBHO, HO MOIHOCTH XBaTWJIO ISl PO-
CyIUMBaHUsSI MY3bIKM J1aXe MPU CpPeJIHEM MOJIOXKEHUH peryJsTo-
pa rpomkoctd B komHare 20 m?! ITTopanoBasio u Ka4ecTBo 3By4a-
HMA, Nocse yero ObUI0 pelieHo U3TOTOBUTH BBHIXOAHBIE TpaHC-
dbopMaTopsl ¢ ABYMSs rpynmnamMy BTOPHYHBIX OOMOTOK:

* JUIsl TOAK/TIOYEHMUSI TOJIOBHBIX TeIe(OHOB — COMPOTUBICHUEM
300 Owm;

* uist nonkimodeHusi AC — conporusieHueM 4 OM mim 8 Om.
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2.2. OQHOTAKTHbIA YCUNUTENb MOLLLHOCTU
Ha 6P12I1/6550

OcoBGeHHOCTU OQHOTaKTHbIX ycunuresneil u BblGop namribl

ITpoGiema GONBIIMHCTBA ONHOTAKTHBIX ycunuTenei — Hebosb-
11as1 BBIXOAHAsI MOIIHOCTb, OOBIYHO He Ipesbiaomas 3—5 Br.
Hcnone3oBanue 3namenuToii namnsl 300B rossonsier nony4urs
8—10 Br. OnHako HU3KOe BHYTpEHHee CONpPOTUBIIEHME ITOCeN-
Heil (700—800 Om) npenbsiBnseT MOBbIIEHHbIE TpebOBaHUS K
KOHCTPYKUMH BLIXOAHOrO TpaHcgopmaTopa, 1a U CXeM ONHO-
TaKTHBIX ycuauTesneit Ha 6a3e 3TOH naMmIibl — COTHU: TPYINHO
CO3/1aTh 4YTO-TO HOBOE.

Cny4aifHO OHOMY M3 aBTOPOB HACTOSIIEH KHUIM YIaloCh Mpu-
obpectu napy nogobpaHHbIX sami 6550 aMepHKaHCKOrO MpOuU3-
BOJICTBA, KOTOpPbIE MOXHO yBUIETb Ha puc. 2.9.

Puc. 2.9. Jlamna 6550

TeMm cambiM ¥ GbUI cesiaH BBIOOP JaMITbl BBIXOAHOTO KacKana.
Jlamna 6550 06bIYHO MCMIONB3YyeTCSl B TUTAPHBIX ycuauTensx PP
M NMpaKTUYeCKH He BcTpevaercs B SE-cxemax. ABTOPH Takxe
TIOHa4aJly COMHEBAIUCh B «ayaHOpUILCKOM» XapaKkTepe 3ByKa,
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KOTOpblﬁ MOXHO OXHAAThb OT 3TOH JIaMIlbl, HO JI06ONBITCTBO
B354J10 BEPX.

Pacuetnl

HpOI‘pECC HE CTOMUT Ha MECTE, MOABJAIOTCA XOpOLIUe WHXKEHEP-
Hbi€ ITpOrpaMMsl I pacy€TOB BCEBO3MOXKHBIX KaCKanoB, B TOM
YUCJIC B YCHIUTEJBHBIX KACKallOB Ha 3JICKTPOHHBIX JIaMIIaXx. JT10
€lle pa3 IVKa3blBaeT paCTYUIHﬁ HHTEpEC K JIaMIIaM.

Aptopsl ucrnionb3obanu nporpamMmel «<SEAmpCAD» u «Tube-
CAD» amepukaHckoi pupmnl «Glass Ware» — B KayecTse 11po-
BEPOYHOro MpocyeTa U Mocjieayoeil, HamsaIHoNH KOppeKUMK
pexumos ami. OCHOBHO# yrop B NAaHHOM pa3sjefie ClefiaH Ha
BO3MOXHOCTb [MOBTOPEHHS YCHUJIUTENs B JOMAIIHUX yCIOBUSX.
Kcrartu, 3TOT npotiecc 10BOILHO IIMTENbHBI — cOOpKa yCHUIu-
TeJIsl ¥ «BhIBEZEHWE Ha 3BYK» 3aHsUIM MOYTH rojl. PyKoBOICTBYSCH
HaHHBIM MaTe€pualoM, MOXHO M3TOTOBUTL 3TOT YCHJUTENL 33
MEHBIIHI CPOK U C MEHBIIMMHU TPYAO3aTPaTaMH.

Pexumbl namn

PexxuMel 1aMIT Ha nepBblif B3ISI MOKAXYTCS OMBITHBIM Paauo-
nmoburensM He COBCeM KOPPEKTHBIMH — J1eJ10 B TOM, 4TO MOA-
CTpO¥iKa npoun3BonuIack Ha cnyx. B pacuere cxeMbl MCIIONbL30Ba-
JIMCh M3BecTHbIE nmocTynarhl nocrpoenust Hi-End ycunutenei, a
UMEHHO:

* oTCyTCTBME ODOpPaTHOM CBS3M;

* MakKCHMaJIbHO KOpOTKHﬁ TPaKT YCHIICHHA,
* UCITONTL30BAHUC MHUHHMAJIbHOIO YUCiia 3JIEMCHTOB.

Dpaiisep

B kauectBe apaiiBepa Oblla HCIIONB30BAHA JIEKTPOHHAS JlamIla
6@12I1, a TouHee — TpHOAHAA ee yacTb, Obnajaiouias OYeHb
BBICOKMM ycusieHueM. JlanHas naMmna BeillycKanach Haulei rnpo-
MBIIUIEHHOCTBIO JUISl JIAMIIOBBIX TEJIEBU30POB, OHA U Ceifyac Bbl-
nyckaetcsi, Oyayuu fewmeBoit  HeieULMTHOM, Yero He CKaxellb
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0 6550. XoTa nocnefHow0 BBITYCKAKOT, KAaK U3BECTHO, IBa OTe-
yecTBeHHbIX npeanpusitus: «Cpetnana» U «Peduexrop». [Toato-
My M ee, IIPH XeJaHuu, MOXHO npuoubpectu. Cutyaums ¢ um-
NOPTHBIMH JIaMIlaMH ropaszio cioxHee. O 3ByyaHuu Jiamn pas-
JIMYHBIX NPOU3BOAMTEJIEH DyIeT CKasaHO OTAEIbHO.

Cxema ycunurens

Cxema ycunurens rnpupeneHa Ha puc. 2.10. OtmeTum, 4T0 npoc-
TOTa CXeMbl Kaxyiascs. [TepBbiii Kacka BbINOJHEH Ha TpUone
Jamnbl 6@1211 ¢ 6aTtapeifHEIM CMelLIeHHeM, YTO I103BOJISIeT U3-
6aBUThCA OT pe3ucTopa U KOHAEHCATOpa B KAaTOAHOM uenu (B
cllyyae aBTOCMeLIeHHs ), MaryOHO BIMSAIOIMX Ha 3By4YaHue. Ak-
kymynstop (nanee AKK) MOXHO mocTaBuTh 1 B LieMb CETKH, HO
aBTOpaM Oonbie noHpasuics (Mocie cpaBHeHUs Ha CIyX) nep-
BbIH BapHaHT.

c1 KT4 +3028

150mxd
R3
4508 . ¢ 61+3708 ™1
L L[ 7s I P=128Br
—_l._ I c3 R6 R7 4/80m
Cu 7omxd] 470 470
4508

KT1 -378

Puc. 2.10. Cxema ycunurens Ha namne 6550

HacrostensHo pekoMeHyeM UMEHHO aKKyMYJISTOP: B OTIHYUE
ot baTtapeiiku OH He TpebyeT IepuoanyecKoi 3aMeHbl — r0/13a-
psiiKa OCYLIECTBJISIETCS TOKOM aHOJa CaMoii JIaMIlbl, U HET He-
00XONMMOCTH 3aMeHsATh 3NeMeHT nonobHo barapeiike.
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Baumanue!  Credyem evibpamp eMKocms GKKYMYIANOPA He MeHee
1000 mA 4, umobivt uzbexcams nepezapaxu.

Harpyska xackana — aHOZHasi, pe3UCTUBHas; BEJMYHUHA pe3u-
cropa — 10 xOM. 8T1o obycnoBneHo nocratoyHo boabiod au-
HaMU4eCKOil BXOZHOM eMKOCTBIO JIaMITbl BBIXOAHOTO KacKaa, Uist
npeaorspauienus 3asana AUYX na BY Tpebyercst ucrnonbzopaHue
npaiiBepa ¢ HU3KUM BBIXOIHBIM COMPOTHBIEHUEM, YTO U ObLIO
peanu3oBaHo. Pe3ynbraTsl NpocnyliMBanus TaKXKe MOATBEPIMIN
NPaBWIBLHOCTH BHIOOpa BEJIMYUHBI AHOIHOM HarpysKH.

B cxeme ucrons3yercs pa3nenuTeabHbiii KOHOEHCATOP, T.K. YCH-
aurens Bce-taku Knacca «Hi-Fix...

Usroraenueaem BbIXoaHoIA TpaHcdopmaTop

B BrIxogHOM Kackage Ha jamre 6550 npumeneno ¢pukcupoBaHHOe
CMelIeHHe, YTO Mo3BosisAeT U30aBUTHCS OT KOHIOEHcAaTopa U pe-
3UCTOpa B KaToze, bnaro nammna sener cebs JocTaTouHO CTabuiib-
Ho. Harpyskoit namnb 6550 siBsieTcst BbixoaHo# Tpancdopmarop,
M3TOTOBJIEHHBII CAMOCTOATENBHO B IOMAIIHUX ycnosusix. Ocra-
HOBHMMCSI Ha €r0 KOHCTPYKLMU NMOApPOBHO.

Jnst camMoCTOsITeIbHOrO U3rOTOBNEHHs MOHAan0OUTCs HaMOTOY-
HBIl cTaHOK, ¢pTopornacroBas seHra TomuuHoi 0,01 MM u
0,05 MM, CKOTY, TOJICTBIE HUTKH, 0OMOTOYHBIH NMPOBO, AMAMETPOM
0,315 mM u 0,45 MM, MIOTHAsA HenigHLeBas OyMara TOJLUMHOM
0,28 MM, rTYesIMHbIH BOCK U YyTaKOBOYHas OyMara Uiy aHanoruy-
Hasg TonmuHoi 0,2 MMm.

CepreuHuK ¥ KapKac — OT MPOMBILIUIEHHOrO TpaHchopmaropa
OCM-0,16 (onHodasHblil, cyxoit, MHOTOGYHKLIHOHAIBHBIH, MOLIL-
HocTh — 0,160 xBT). ITpy nokymnke HyxHO oOpaTUTh CBOE BHHU-
MaH¥e Ha CJIeAyIolMe IeTalu:

* [10CKOJbKY TpaHcdopmarop npuaercs pas3bupars, To BbIOU-
paiiTe Te 3K3eMIUISAPbI, IJIE MEHbIIIE HAaTUILIBOB Jlaka, KOTOPbIi
3aTpynHseT pasdopky;

* CepleYHUK U KapKac He JOJIXHB UMETh BUIAUMBIX
nedopmalui;
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* CTHIK B 3a30pe AoixeH ObITh akKypaTHbiM, 6e3 Kakux-1ubo
CMellleHHI;

* HEKOTOpHIE K3eMmspsl TpaHcpopmatopoB OCM nenaior
u3 Toncroro (Gonee 0,35 MM) BUTOTO Xejle3a — TaKue cep-
neyHuKu npuobperats He cienyer. MHOroa MOXHO BCTpETUTH
TPaHCHOPMATOPHI C KOXYXOM-3KPaHOM — 3TO HaWJyvllne
ak3emruspel. Crapaiitecs BHIOparh napy TpaHcopMaTopoB
13 OJIHOI MapTuM U, TeM Bosee, ORHOrO U3rOTOBUTENS.

Ilepswiii 3Tan — pasbopka. [lns 3T0ro HEOOXOAUMO YIANUTD U3-
JIMILKM JIaKa C [OBEPXHOCTU TpaHcdopMmaTopa. PasBuHTHTL BCeE
IITTAABKH, CHSATh MOACTaBKY, XOMYT ¥ KOXYXH (€c/ii TaKoBble
MMeIoTCs ). 3aXaTh OJIHY CTOPOHY CepIeYHHIKa Yepes IepeBsiHHbIE
NPOKJIaJKM B THCKM TaK, 4YTOOBI FyOKM THCKOB HE CONpUKAcaauch
C CepIeYHUKOM. A 110 JpYyroii nojioBuHe, TaKXe Yepes JOCKY,
PE3KO YAAPUTHL MOJOTKOM: MPOU30MAET pa3lieieHHe ITOJIOBUHOK
cepneyHuka. Terneps UX MOXHO CHSTb, 3aTeM 0CcBODOAUTE KapKac
OT 0OMOTOK M yNanuTh OCTaTKH JiaKa.

Bropoii 3tan — ounctka. CepaevyHUK Takxe cleflyeT O4UCTHTh
OT TNOATEKOB Jiaka — OyabTe OCTOPOXHBI: B Ciy4ae OTCIOeHHs
BUTKOB XeJle3a MpUIETCs MOKYNaTh HOBBII TpaHchopMarop u
TIOBTOPATH BCe MepeyucieHHbie npouenyps!

Tperuii atan — HamoTKa. [lepsuyHas obMoTKa MMeeT
3600 Butkos nposopa I1TOB-1 nuamerpom 0,315 MM. Bropuu-
Has obmoTtka umeet 205 Butkos rnposonoMm 0,45 MM ¢ oTBOIOM
ot 138 BuTka.

HamoTrka nmpousBoxutcs BUTOK K BUTKY. [lepBiuHas HamMoTKa
pasneneHa Ha 5 cexuuil. IlepBas u naTele cexuun — 4 cnos. Bro-
pas ¥ yerBepTas cekuuu — 5 cioeB. TpeTbst — wiecTsb cnoes. Ciiou
NIepBUYHOI OOMOTKH COENMHRKIOTCA nocjaenoBarenbHo. Mexny
CEeKLIMAMH NEepBHYHOI 0OMOTKH pacrionoXeHbl BTOPUYHbIE OOMOT-
KH, KOTOphIe cOelMHeHbl Mexay coboii napanienbHo. ITocneno-
BaTeJIbHOCTb Y€peloBaHMsl O0OMOTOK BHINJISIMT CJEAYIOIUM 00-
pasom: 1-2-1-2-1-2-1-2-1. B KayecTBe MEXCIOWHON U30MSALIMMA HC-
nosb3yercs (proporuiacropas senta tonumHoi 0,01 MM, a mexny
cexuusaMd — 0,05 MM B onuH cnoit. HUTKM HYXHBI IS HAMOTKH
He3aNONHEHHBIX MPOBOIOM YYacCTKOB BO3JIe HIEK KapKaca, BhpaB-
HUBaHUs1 OOMOTOK U NPENOTBPALIeHHs [IPOBaJia BUTKOB.
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OroporutactoBas jeHTa PUKCHPYETCsl TOHKUMH M0JIOCKaMK CKOT-
ya. Ilporiecc HaMOTKM MoKasaH Ha puc. 2.11.

Puc. 2.11. Hamotka TpaHcgpopmaTopa

Toniuuua 3azopa B maruutonposone — 0,28 mm (omgun cnoit
ruioTHo# 6ymarn). CepreuHuk HeobxonuMo 06EpHYThH TUIOTHOIA
Bymaroii 1 TOJIBKO 3aTeM cTAHYTh XoMyTOM. CoOpaHHBIi TpaHC-
¢opmaTop cienyeT IpoBapUTh B BOCKE, yJIaJuB IOATEKH TOCIe
OCTBIBaHHSI.

Ewle HecKonkko cnoe o6 anemeHToi 6ase

Hanomuunm, yto peus uzet o6 yeunurene knacca Hi-Fi. Ilo Bos-
MOXHOCTH INpuMeHsiiTe Hosble neTanu. IlocTosuubie pesucTo-
psi — MJIT-2 u BC. DiekTpoJuTHYECKHEe KOHAEHCATOPbI —
«Marcon», «Nichicon», «Rubycon», «Samsung», «Jamicon».
Tlepemennsie pesucropsl — CII-I, CII-III — nopaboraHsl.
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B kauecrtse pazaeautensHoro kouaencaropa: OT, K40-V9, K42-
¥2, K78-2 u 1. n. Konngencarop C3 — mnenounsiit, Tuna JIC
un HTC, koropeiit MoxHO 3ameHuTs Ha MBI'O uiy, B Kpaiinem
cilyyae, Ha 3JIeKTPONUTUYECKUil. Bece anekTpoiuTuyeckue KoH-
JIeHCAaTOpbl LIYHTUPOBaHbl nocTosiHubiMU K78-2 (kenatenasHo,
4TOOBl MX EMKOCTb COCTaBiisiia He MeHee 5—10 % OT eMKOCTH
IIYHTUPYEMBIX 3JIeKTPOJIMTHYECKUX KOH/IEHCATOPOB).

Jlamnel 6@121I1 cinenyer nopobpate B napel o0 MUHUMAaJIbHOMY
ypoBHIO MIKpodoHHoro addexra; BMecTo namisl 6550 MoxHO
ucronb3oBath ee K1oH — KT88 (Beinyckaetcs u B Poccun). Me-
ToAMKa oTOopa nmoapobHo udnoxena B xkuure: I'.C. lennun.
«BpICOKOKaYeCTBEHHbIE JIAMITOBbIE YCHJIMTENH 3BYKOBOI YacTo-
Tel». — M.: Pagno u Cssizb. — 1997.

VLt Op1 10w
Mutanue
nepeoro KaHana
Muranue
BTOpOro KaHana
l(: 8 VL2
9 ~6,3B nakan VL 6022C
R1220
SAl — ~6,3B Hakan 6550
——! ] '
! R2 220
~220B <!
: B 638 6@12n RS nopobpars
=0, Hakan
I I 470 Ha Bpems
3A _ra' cpaﬁa'rblaauun
DY g DIGASDY XT3 , Ucm Penel..2mum.
T _]_ c2
458 200MKD
- DA1 142EHBB K1
TKA52MO1
Vi
VD3
KO213
R6 L Yyt
56« |c5 | k19728

2200Mk® 1000MkD  4700mkd L
508 50B 258
VD2 - nio6oii MocT pacyMTanHLii Ha Tok 1,5A

Puc. 2.12. Cxema 6110ka nuTaHus
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ABTOPBI IPUMEHHIIH STUTHBIE KOMIUIEKTYIOLIME U3BECTHBIX NPO-
ussonutenei: «Audio Note», «Black Gate», «Ricken Ohm» u
1.11. OTMETHM, YTO HEMHOTHE cayluatenu ObUIM B COCTOSAHUM
orpenenuTh, KaKoil KaHaj yCHIMTeNsl cobpaH Ha 3aypsaaHOH, a
KaKO#i — Ha 3JIMTHO# 2N1eMeHTHOIi ba3e.

B kayectee AKK nonoitner akkymynstop 1,2 B NiMg uau NiCd
B Kopniyce AA Hanpumep ¢pupmbl «GP».

biok nutanus puc. 2.12 cobpan 1o Kiaccu4yeckoi AByXmnonyrie-
puonHoit cxeme. Beuny Gonblioro rnorpebsienust Toka, UCIOJb-
3yI0TCsl BaKyyMHbie nuonsl 6J122C.

Hpoccean — ot KMHAIIoBckoro ycunurens, HO MOXHO MCIOJb-
30BaTh Jliobbie pyrue, paccuutaHHble Ha TOK 150 MA U MHAyK-
tuBHOCTh 10 T'H (kesaTesibHO MCIONB30BATh APOCCENU C MUHH-
MaJIbHO BO3MOXHBIM aKTUBHBIM CONMPOTUBJIEHHEM OOMOTKH).

JAuon B BeINPAMHTEJIE UCTOYHUKA HATIPSDKEHUs! CMELIEHHUS UCTIONb-
3oBaH B10-12 BY — ¢ 6osp110ii 1uioLianeio kpucrawia. Takue auo-
16l 0OBIYHO XapaKTepU3yIoTCsl TOHUXEHHBIM YPOBHEM LIYMOB H
npakTuiecky He co3naior BY-rnoMex npu nepexmoyeHnd. MoxHO
ucnonb3oBath 1 KJ226I.

HecMoTpst Ha TO, UTO B BHINPAMHUTENIE UCTIONb3YIOTCS JIAMITBI
KOCBCHHOTO HaKama, aBTOpPbl BBEJAU NOIMOMHHUTENBHYIO CXEMY
3a0€PKKHN BKIWYEHHA AHOAHOrO HANMPANXEHHA — 114 [IpoAJyie-
HUSL CpOKa CIyXObl ZOPOrocTOsAIMX BEIXONHLIX JaMil. Bee xe
namrel 6422C BxonAat B paboumii pexxum ObICTpee BCeX OCTalib-
HBIX JIaMIT.

Cunosoii TpancdopmaTop NpUMEHEH OT JIaMITOBOIO TEJIeBU30pa
TC-250-2. Bce 06MOTKH, KpOoMe CeTeBOil U IKpaHa, HeobXoauMo
YOJIMTh, @ BMECTO HUX HaMOTaTh OOMOTKH coriacHo Taba. 2.2.

[TocnenorarensHocte pazbopku/cbopku TC-250-2 ananoruuHa
M3JI0XeHHol Beile Wid TpaHcgopmaropa OCM-0,16. Pazymeer-
csl, B CepAeYHUK CHJIOBOro TpaHchOpMaTopa He HY>KHO BBOAMTh
3a3op! Obe «1oAKOBLI» MarHUTONpPOBOA Iepel cbopkoii Heob-
XOIMMO NMpPOMa3aTh C TOPLIOB IIOKCUIHBIM KJieeM: nocie cOopku
BKJTIOUMTE TPaHC(HOPMATOP HA XONOCTOM XONY TakK, 4TOOB! 3MOK-
CHJIKa HEMHOTO PacTeK/ach, a KOrja KJieil BHICOXHET, IIPOBAPUTE
TpaHcdopMaTop B BOCKE, MOCTE Y€ro oH roTos K pabore. Htak,
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BCE JleTaNM B HaJMYMH, MOXHO MEpexoiuTh K H3roTOBJIEHHIO
Kopnyca.

OBMOTOYHbIE flaHHbIE Tabnua 2.2

Xeneso or Tp-pa TC-250 (rwarensHo nogobpaxo)

1-1" 2208 1.1A 3aBofckas d=0,67 mm
3-4 3288 0254 1075 Br d=0,4 mm
8-9 648 38A 22 Br d=1.4 mm
10-11 158 0.9A 50 Br d=0,68 mm
12-13 64B 09A 22 Br d=0,68 mm
D - akpan
1-1" 2208 1,1A 3aBOACKan d=0,67 MM
34" 3288 025 A 1075 Br ﬁ=0,4 2%
89" 648 38A 22 Bt d=1.4mm
107-11" 458 0,154 145 Bt d=0,31 mm
3" - akpaH

UsrorosneHme Kopnyca

B aBTOpCKOM BapuaHTe KOPITyC M3rOTOBJIEH U3 LIEHHBIX OPON
nepesa, a UMEHHO — M3 MaccuBa 1y0ba v THKa, ¥ MOKPHIT JJAKOM
(puc. 2.13). ITpouecc U3roToBaeHUs NpeACTaBieH Ha puc. 2.14.

B kayecTBe 11accu MOXHO MCTIO/Ib30BaTh NIOPATIOMMHHEBLIH WK
MEIHbII aucT TomuuHoi 3—4 MM. Hoxxku-munst cneuuaisHo
M3roToBJIeHBI Ha 3aKa3 (prc. 2.15). IIpumeHeHa BoiinoyHas npo-
KJanKa Juisi Jlydiieil aMopTu3aLuu.

CuioBoii TpaHcOpMaTOop ¥ ApOCCEeNH CHavala MpUKpYyYHuBaloT-
csl K aJIOMUHUEBON TUIACTHHE, a 3aTeM 4Yepe3 Pe3UHOBYIO Mpo-
KJaAKy TONMMHONW 2 MM — K mwaccu (B uensx aemnduposa-
HUSA).
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Puc. 2.14. lNpoLecc u3rotos/ieHrs Kopnyca M MoHTax
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Puc. 2.15. Hoxku-wwmnsi
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MouTax jgetaneil yCuiIuTess — HaBeCHOH, KpoMme IJaThl 3a-
IEepXKH MoJlayy aHOIHOTO NuTaHusA. Pa3zpozka 3emin knaccuue-
cKasi — 3Be3JI0M. DJIeMeHTHl pa3MellleHbl Ha 11acCU ClIe/IYIOLHM
obpa3om (puc. 2.16): npoccesit — B PaBOM BEpPXHEM YLy, YyThb
HMXe — [U1aTa 3aJIepXKH BKJIIOUEHHs aHOIHOTO MUTAHUSA W BbI-
MpAMUTENH JUISl (PUKCHPOBAHHOTO CMEIEHMs BLIXOIHOTO KacKa-
na. MoHTax CHUrHaJlbHBIX Lienei nmpousseneH nocepedpeHHbIM
OIHOXMJIbHBIM mpoBoaoM 0,8 MM, 3emiaun — 2 MM B Toporuia-
croBoii uzonauuu. [TpoBon B nuTaHuu Hakasa jamn — MHOIO-
XUJIBHBIN, CKpyYeHHBIN B BUTYI0 napy. Mcnons3oBasicst npunoit
¢ conepxanueM cepebpa 4 %.

Buumanue!  ITeped nepevim exaouenuem Heobxo0umo musamensHo
npogepums npasuIbHoCcMs Monmaa!

Puc. 2.16. Waccu. Bua co cTopoHsLl MOHTaxa
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HacTtpoiika ycunurens

Hacrpoiika ycuinuTens CBOAMTCS K YCTAaHOBKE PEXUMOB JIaMIl B
KOHTPOJIbHBIX TOYKaX (YKa3aHbl Ha CXeMe YCHJIMTEJIsl) U HaXoX-
JICHUIO MeCTa COeJIMHeHUsi 3eMJIM C maccH (onpenensiercs 1o
HaumeHsblieMy ¢ony). [TonHoro ycrpanenusi oHa MOXHO 10~
GuTbesl, Bpawas pyuky noreHuuomerpa R3 (cM. cxemy Gioka
nuraHus Ha puc. 2.12). I[Tocne HACTPONKHU YCHJIMTEsI IaCCH
ycTaHaBiauBaeTcs B Kopryc (puc. 2.17).

Puc. 2.17. Ycunurens. Bua co cTopoHsl MOHTaxa
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3BYKOBbIE ¥ CHJIOBOM TpaHC(OPMATOPLI HAXONSTCSA CBEPXY Iac-
CH ¥ 3aKpbIThl 00IIMM KOXYXOM (pHc. 2.18).

Puc. 2.18. Ycunutens rotos!

napaMETphl ycunurensa

ITapamerpsl ycuauTesst cOOTBeTcTBYIOT crannapty «Hi-Fi».

* AUX 17,5—31000 1Mo YPOBHIO ...coeeeueerereeernens wassike=:0 1B
o AYX 15—52000 IO YPOBHIO .ciciiiiuiseisssomsnsinissrsisn S:o=23.0 5B
¢ YPOBEHB HIYMOB ..coecisrisonsssnssonns RS SR svaiier=10 BB
* BoixonHas MOIMHOCTE Ha Harpyske 8 OM ......ccvveeeeens 12 BT
* KHU (MaKCUMalbHasl MOLITHOCTD) uveuvvereeseserserersennnees 2,8 %
BEC VCIIITTOI, ot onscia oo s S omess s aitsss 22,5 KT

Xapakrep 3By4aHusi Bbl MOXeTe OLIEHUTh CaMOCTOSITeNIbHO — I10-
BTOPUB IaHHYIO KOHCTPYKLIMIO. ..
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lapanTHpyeMm, YTO NpH aKKypaTHOM CJIEIOBAHMN PEKOMEHIALMsIM
aBTOPOB BbI He MoXaseeTe O MOTpayeHHOM BPEMEHHU U cpejicTBax!

B 3akimoyeHue OoTMETUM, YTO C MOMOILBIO NAHHOTO YCHIMTEJIS
ObuM orcnylanel aamnbl 6550 pa3Hbix npoussonuteneii. Hau-
Jyuinuii pe3ysnsTaT nokasanu Jamnel «Audio Glassic» (puc. 2.9),
XOpOoIlIe BreyaTieHuss OCTaBWiIM U namnel 6550 npennpusitus
«Pednexrop» (CapatoB) — nocsietH1e HECKOIBKO NON4ePKHBAIOT
HU3KHMEe 4acToThl. BO3MOXHO, BCe J1€/I0 B KOHKPETHBIX IK3eMILIs-
pax, Ila ¥ CJyX y Bcex pasHblit... B mobom ciyyae, capaToBckue
JlaMIIbl — JIOCTOMHbIe npeacTaButesn cemeiictsa 6550/ KT88!

Korna ycunurens 61 cobpaH, B pyKH aBTOpam Monaiu BbIXOL-
Heie TpaHcopmaTopsl « TANGO U-808» (pue. 2.19).

Puc. 2.19. TpaHcgopmatop «TANGO U-808»

ITo pesynbrataM cCpaBHEHUs! OHM YCTYMUIM TpaHchopmatopaM
aBTOPCKO# KOHCTPYKLIMK (PacCMOTPEHB! Bblllle) KaK 10 CybbeK-
TUBHBIM (NPOC/yIIMBAHUE, CJIETION TECT), TaK U [0 00bEKTHBHBIM
pesynbsratam usmepenuii. Kcraru, napamerpel U-808 Heckosibko
OTJIMYAIKCH OT 3asABJIEHHBIX U3roToBUTeseM. B pesyibrare 66110
NPUHSATO PElIeHHE OCTAaHOBUTLCSA Ha CaMOCTOSITENIbHO U3TOTOB-
JIEHHbIX BBIXOIHBIX TpaHChOpMaTOpax.
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Mmaea 3

AkycTunyeckue
CUCTEMbI

3adaua aemopos e 3noii enase — npedocmagums
HUIANENAM UHGOPMALUIO O HeMPAOULLIOHHBIX aKY-
cImuiecKux opopmaeHuax epomkozoeopumenei. Jleii-
CHIGUMENIbHO, 6 Aumepaniype 0aa paduoniobumeneil
wupoko npedcmaenenst auiite AC ¢ ogpopmnenu «3a-
Kpotmblil auquir 1 «Pazounsepmop». B dankoil kHuze
BIIEPBBIE & omevecmeennoli paduoniobumenseKoil
aumepamype nybauxyromcesa AC muna «Tpyba Boiima»
u «Obpaninsiii pynop».

I'nasa codepxum nodpobueiiniite onUCanus KOHCH-
pykuuit, wepniexu AC, napamempst QUHAMUHECKUX
2071080K, pe3yabniamsl pacuemos, gomoepagiiu
Pas3nuunbtx 3ntaoe c6opKu Kopnycos, cxembt (hunb-
mpoeg i nn.

Tonuman npobaemvl paduonobuneneii, cea3aHHbIE C
npuodpenieHues UMIOPNIHBIX KOMAIACKNIYIOWLX, OOHY
U3 KOHCMIPYKUUIL aenopsl paspabomani CHELUATBHO
HQ OCHO8e OUHAMUHCCKUX 20A080K POCCUIICKO20 NPO-
w3600cniea.
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3.1. O630p cuTyauMmn Ha pbiHKe
aKyCTU4YECKUX CUCTEM

O ponu akycTHHEeCKMX CUCTEM
M 0COGEHHOCTH BOCNPUATUS MY3bIKK

[Toxanyii, Hil OINH M3 ayNIMOKOMITOHEHTOB HE BhI3BIBAET CTONBKO
CMOpPOB, KaK KOHCTPYyK1Us akycTudeckux cucrem (AC). Ha Un-
TepHeT-(hopyMax Nepruoinyecky BCIILIXMBAIOT CIOBECHBIE DaTanuu
MEXJ1y CTOPOHHUKaMH U MPOTUBHUKAMMU TEX MM HHBIX PeIleHH.
TToBOIOM ISt OKECTOUEHHBIX CIIOPOB ABJSIOTCH MPAKTHYECKH
Jmobeie Bonpocsl nocrpoerus AC:

* BpIOOp aKycTuyeckoro oopmiIeHus;

* KOJIMYECTBO IOJIOC;

* peanu3zauus GUILTPOB U KOPPEKTUPYIOLUX Lernek;
* METONMKM N0opaboTKu AMHAMUKOB;

* [IpUMEHsAeMble MaTepHasbl.

W nuuib B 01HOM CXORATCS MaXe caMble HETPUMHPHUMBIE OINNO-
HeHTel — posb AC B ayAMOCHCTEMAaxX CJIOXHO nepeoueHuTs. K
COXaJICHUIO, BCe TepeYyMClIeHHbIe TEHIEHUUH XapaKTepHbl Uis
PanMOMOOUTENLCKUX M ayIMODMIBCKHX KPYroB. A MpPOU3BOIU-
TEJIM aylmoarinaparypsl, 1oxXoxe, Bce Juist cebs IaBHO pellnin,
¥ B Mara3uHax IpeiCcTaBjieHbl B OCHOBHOM T.H. «AOMAaIlHHe
KHHOTEAaTphl B 0JHOI KOpoOKe». B yeM XXe HEeNOCTaTOK «KMHO-
TearpajibHONW» aKyCTHMKH Y IT0YEMY MOKyIaTeam He HoHKoTHpYIOT
noxoOHbIE MONENIKH, a HAIIPOTUB, NPUODPETAIOT H HUCIIONB3YIOT
TaKHe KOMIUIEKTbI JaXxe JUlsl MPOCHYLIMBAHUA MY3bIKH?

Heno B ToM, uto 10 97% uHpopMaunm yesoBeK Mnojyyaer ¢ 1no-
MOLLIBIO OpraHoB 3penus. YcraHosus B DVD-meep nuck ¢ Kon-
LEPTHOM 3anuchbio MOOUMOM rpYIIIbL, CylWaTeib HeBOJIbHO (K
NpaKTH4ecKkn MrHoseHHo) ripespainaerca 8 3PUTEJA. Ilpu
9TOM 3BYK (a Tem Bojiee, KauecTBO 3ByuaHus!) OTXOIST Ha BTOPOH
TJjiaH.
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IIpumeuanue. Heurno nodobroe npoucxodum u ¢ agniomobunsusimu
cucrmemamu. Bodumens u naccaxupet caedam npesx-
de gce20 3a 0opozoli, a My3bIKA GOCNPUHUMAEMCA KAK
axycmuseckuli ghon. ITosmomy y mobumenet «xkpymo-
20 aBMO36YKa» HEPeOKU CEIMOBAHILA HA «Hedocmamoy-
HYI0 2pomKocmby u () «Hexeamky 6acoe», HO Hu-
K020a — Ha Kawecmeo 3gywanusn!

Keappodonusa

JII060NBITHBIH MOMEHT: «IOMaLIHUI KHHOTeaTp» NnosBuiCs (1pu-
OnusurensHo) yepes 20 neT nocsie Kpaxa KagpadoHun Kak
KOMMepYeCcKoil HHHOBAUWK B 006/1aCTH BBICOKOKAY€CTBEHHOIO
3ByKOBOCTIpou3BeicHUs. YTo Xe mpejcrasisia coboit ksanpa-
donusn?

Bo-nepsbix, BLICOKOKaueCTBEHHbIE IPaMIUIaCTMHKK. JlereHnapHelit
ansbom «The dark side of the Moon» rpynmet Pink Floyd 6bin
3anucad MMEHHO Kak KBaapagoHuueckuii. Bo-BTOpBIX, BHICOKO-
Ka4yeCTBEHHbIE aHAJOTOBBIC JeMOIYIATOPLl U TNOJHOLIEHHbIE Ye-
ThIpeXKaHaJIbHbI€ yCUJIUTENH. B-TpeTbnx — KBapTeTr BhICOKOKaye-
creeHHbIX AC (dpoHTanbHbie ¥ TeuioBbie AC, 00BIYHO OIMHAKOBOA
KOHCTPYKLIMH).

Pasymeertcs, cucrema cTosib BHICOKOIO KayecTBa OKa3ajiach N0-
CTaTOYHO TOPOroM, UTO U Tmpenonpenennno cynsdy kpanpado-
HUM... «JIOMallIHUi KHHOTEaTp» — HAIrpOTUB, HEJIOPOroe pelle-
Hue, obecrieunBaloliee ajiekKBarHoe, T.e.aleKBaTHO HEBBICOKOE
Ka4yecTBO 3BYKOBOCITPOU3BENICHUSI.

YcnoBus BhicOKOKauecTBeHHon AC

OtmeruMm, YTO Heo6XoAuMbIMH (HO He J0CTATOYHBLIMHU!) yCI0BH-
AMHU BbICOKOKadecTBeHHOMH AC sBNSIOTCA:

* GosbLLOii BHYTpeHHMIt 00beM. IMEeHHO BHYTpeHHMif 3a BBIYIETOM
obbema TpyOh! (hazouHBEpTOpA, IMHAMUKOB, (DUIILTPOB, 3BYKO-
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norjoulaiouero Marepuaia. Hanpumep, y pacnpocrpaneHHoi
no cux nop AC S-90 npoussoncrtsa CCCP npu BHYIIHMTETLHBIX
rabaputax oH cocrasisier Beero 30 i;

* XEeCTKMii, TOJICTOCTEHHbIH, MACCHBHBIII KOPIYC U3 MaTephaia
C XOPOIIMM 3BYKOMNOMJIOLIEHUEM;

* bonbwoi nuamerp nudoyszopa HU-ronosku (He MeHee
20 cm, xenateabHo — Oonee 30 cm).

Akyctuueckoe oopmiieHue — BOMPOC CKOpee MHXEHEPHbIH.
Ilpu HajiexatleM pacyere U Ka4yeCTBe UCIOJIHEHUsI MOXHO O~
OMTBCA XOpPOIIMX pe3ynbTaToB OT OOpPMIICHMS TIPAKTHYECKH
moboro tuna. Jlaxe Henpuemaumblil wis ayauoduna Ga3onH-
BepTop (NpH YCIOBMM PaBEHCTBA TUIomiaay nopra 3¢ oexTHBHOI
rwtowiaau auddysopa)!

Herpynuo ybeautbesi, 4TO cucTeMel, OTBEYalOLMe epeyncieH-
HBIM TpeOOBaHHUAM, NMPAKTHYECKM OTCYTCTBYIOT B MarasuHax,
TOPryIoUMX «O10IXKeTHOI» TeXHHUKOM.

Jlaxe B crieLiMaIu3UpPOBAHHBIX CAJIOHAX C AMUTHOM aniaparypow,
K COXaJICHUIO, TAKXe IMPOCIEXUBAETCA TeHACHLIMA K MUHUMU3a-
uuu rabapurtos AC. be3ycnoBHO, BCTpeyaloTCst M NOCTOMHBIE
CUCTEMBI, HO 1ICHBL..
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3.2. AkycTuyeckasa cucrema «Tpyba Boiira»

TpeGoBaHue Kk paspabaTsiBaeMoil cucteme

[lepecnyiaB MHOro aKyCTHYECKMX CUCTEM, OJIMH U3 aBTOPOB KHU-
ri Obijl OpaxeH 3ByuaHUeM KOJIOHOK (IPOM3BOACTBA AHIIIMM,
KaK CKa3ajii [PO/IaBLibl) B OJIHOM U3 KOMHCCUMOHHBIX MarasMHOB.
Lena takxe 6pura Brievarasionieil — oxkono 1200 nosrapos. Ha
nepenneit nanenu AC BHU3Y UMEIOCh OKHO KBaJIpaTHON (DOPMBIL.
Ho, B otnnune ot ¢asonHsepropa, NopTomM ero Haspath ObLIO
HeJsib3sl, TaK Kak rouiaab Opuia 3HauuTensHOo Donbiiei, ueM 3g-
(pextuBHas nnowans auddysopa, a mybuHa coOTBETCTBOBaja
tonuune nepenueit nanenu AC. Comuenwii He 6pi10: 310 TQWT
(Tapered Quarter Wave Tube), ona xe «Tpyda Boiita», Ha3aH-
Has 1o umenn paspaboruuka ITona Boiita (Paul Voight).

Cobpas B MIHTEepHeTE M U3y4HB MaTepUabl 110 JAHHOMY THITY
aKycTu4eckoro oopmyieHust, aBTOPbI PEIINIUCE HA CAMOCTON~
Teabnoe uirorosienne. Tem Oonee, ONBIT KOHCTPYHPOBAHUS
namnosbix YHY cBunerenncTsoBa, YTo HEBO3MOXHO 000iTHCE
6e3 xopoueit akyctuku. Tpebosanus k Gyayiieil KOHCTPYKIIMH
Ka3aJIMCh [1POTHBOPEYUBLIMHU:

® B CBA3H C PUCKOM NOTPATUTL AEHLIH BITYCTYIO 3aTpaThl JOJIK-
HbI OBITH MHWHHMaJILHLBI,

* uypcTBUTENbHOCTL AC rosmkHa 6bith He Huke 90 nb/1 B/l m.

JuHamMnuecknx rojloBok (AMHAMUKOB) C NOAXOASLIEH 4yBCTBHU-
TENLHOCTBIO OTEYECTBEHHOIO IIPOU3BOJICTBA HE TAK YK U MHOTO.
Hanpumep, KWHAII 4A-32, 4A-28 nin SO/TI-1.

ABTOPBI YXX€e UMEJIH TTO3UTUBHLII OnbIT rrocTpoeHust AC Ha ocHO-
Be 4A-32, Ho U1 MasnorabapuTHOM KBapTHPbI MOCJeIHAE He MOJI-
xonst. Bee xe mist 4A-32 HyKeH NpoCTOp, TOra OHW PacKpbiBAIOT
cebs no-Hacrositemy. Kpoae toro, npuobpecru usnems KHUHATI
B XOpOILEeM COCTOSIHMM JOCTAaTOMHO CiI0KHO. X BbInyck npekpa-
e bonee 20 ner Hasan. IToaTOMy aBTOpPHI OCTAaHOBWJIMCH Ha
SOTAMI-1, seimyckaembix obveauHennem «<HODMA» (B HacTos-
wee pemsi AOOT «Jlunamuk»). ITapa nunamukos Gbina npuo6-
perena na poiHke, napamerpsl Tuns—Cwmonna usmepsuiuce u
CPaBHUBAIUCE C JICKJIAPUPYEMBIMM.
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ITpumeuanne. Turo u Cyon (Thiel & Small) — amepuxanckue urce-
Hepbl, NEpebIMU NPedaoxueuiue Habop Popmaibrsix
napamempos 0AR ONUCAHURA INEKIMPOMEXAHULECKUX
CBOLICING 20J1080K 2POMKO02080pUMEelL.

Memoduku usmepenusn:
http://www.bluesmobil .com/shikhman/arts/tsm.htm

http://www.bluesmobil.com/shikhman/arts/tsp.htm

http://sound.westhost.com/tsp.htm

B urtore, pesonancHas yacrora nojsy4yuiach y oxHoro I/l —
73 I'y, a y apyroro — 50 I'u! Brieuatisiommii pasdpoc (50 %)!
[Tpuiiock cHOBa OTIPaBIsATLCS HA PHIHOK UCKaTh Mapy, biaro
MpOoJaBIbl MOMOMIH. ANIMETUT, KaK U3BECTHO, IIPUXOIUT BO Bpe-
Ms easl: 6pu10 penteHo npuobpectu eme no nape S0IIH-19/1,
25T7IB-23/1 u PT35A (SENON).

25
dB I

20

e

ro

10 f
5
0 Hz
omwm ®m w o © © © o ©o o o
8 ° © o b © o e e o6 o o
= - o B & © © © © »
- & % @ @
- ®

Puc. 3.1. 50r4LL-1. NacrnopTHeie faHHbIe
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OuvHamuk S50TALL-1: TexHMyeckue xapakTepuCcTUKMU

HoMuHajibHOE 3IeKTpUYecKoe COMPOTHBIEHHE ............ 4 Om
ITpesiesibHast IYMOBASI MOILIHOCTD «.cuvvesvsssenisssesessnsnnnes 50,0 Br
[TpenenbHas JOATOBPEMEHHAS! MOLHOCTD ....cv.v.... w1950 BY
IlpenensHas KPaTKOBPEMEHHAst MOIIHOCTD ..vcveve.. 100,0 Bt
YpoBeHb XxapaKTepUCTUEeCKOMi YyBCTBUTEILHOCTH

B auanaszoHe 4acTtoT 500—5000 I .evveereveeevinnicnnnane. 95,5 nb

DddexTupHbI pabouuii muamna3oH 4acToT
npu HepasHoMepHocTu UX 15 ub, ...ne yxe 80—10000 'y

YacToTa OCHOBHOTO PE3OHAHCA ..eovreerersvamsaseassasssas 65 = 15 'y
FaBAPHTHBIE PASMEDBI .u.uciiiivisivivimsassrisissisasssnass D278x122 mm
MATEX o Serandmin RN S s T e 3,9 kr
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Puc. 3.2. 50IJH-184. MNMacnoptHbeie gaHHblE

Aunnamuk 50TAH-19[A: TexHu4ecKkne XxapakTepucTukv

l'onoBka Kpyrias, npeaHasHaueHa Juist IpUMeHeHUs] B MHOToMno-
JIOCHBIX aKyCTMUECKMX CUCTeMax, aKyCTHUECKHX MOJIyJsiX U O1o-
Kax My3bIKajibHbIX aHcambieil. CriocoOHa BBIIEPXUBATh 3HA4U-
TeJIbHBIE aKyCTHUECKUe MepPerpy3Kku.

HoMuHabHOE MEeKTPUYECKOe CONPOTUBIIEHHE ............ 4 OM
IlpenenbHast IYMOBASE MOUIHOCTD «.veeerersensensseeassannens 50,0 Br
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[IpenenbHasi 1OJrOBPEMEHHASt MOIUHOCTD  ......ccce....... 75,0 Br

[IpenenbHasi KpaTKOBPEMEHHAS! MOIUHOCTD ............. 100,0 Br
YpoBeHb XapaKTepUCTHYECKOH YYBCTBUTEIbHOCTH

B quana3oHe 4acToT 100—2000 I ceeeeveeervevereeerinienenne 91 nb
O dexkTuBHbI pabounit AMana3’oH 4acror ........ 30—3150 I'y
YpoBeHb cpenHero 38yKOBOTO JaBieHUSI

npu MottHOCTH S0 BT ... SR P 108 nb

HepaBHOMEpHOCTb YaCTOTHO# XapakTepUCTHKH 3BYKOBOTO
JiaBieHus B auanasone yacror 100—2500 T'u .. He 6onee 8 n1b

YHacToTa OCHOBHOTO PE30OHAHCA ..cvvevereerseressesesesemnsrsnsenses 50 I',
DKBUBATEHTHBIM ODBEM ....coorererreeiierierarensannss T 0,03 m?
Ilonias ADOPOTHOCTE: wsminisnussiii R 0,5
I'abapuTHbIE Pa3MepBI .....coveeveeee. P R——" crereenn D278%118 MM
Macca ........ I AL e R i R A e e LI N ey 3,9 kr
dB
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Puc. 3.3. 25[1B-23/1. MNacnopTHbie faHHbLIe

Oudamuk 25MNAB-23/[1: TeXxHu4yeckue XapakTepucTukKun

BricokouacToTHas roJiopka, nmpeaHasHavueHa ajs npHMEHEeHH B aKyCTH-
YECKHMX CHCTEMaX 3aKpbITOrQ THIIA.

HomuHanbHOE 3/1eKTpUYECcKOe COMPOTUBICHHE ............ 4 Om
IlpenenbHas UIyMOBAS MOIIHOCTD «.cuccvivereresessnssssssnnsenss 29 BT
ITpenenbHas 10ArOBpeMeHHast MOLHOCTD .......... ST 25 Br
ITpenenbHas KPaTKOBPEMEHHASI MOUIHOCTD ...c.cccreeuerers 39 BT
YpoBeHb XxapakTepuCTUUYECKOl YYBCTBUTEIbHOCTH

B nuanasode vyacror 8000—16000 I'y .........cccvevveeeee. 102 1B



OddekTuBHbI pabounit 1Mana3zoH 4acToT Npu
nepasHomepHocty UX 14 nb ....... He yxe 5000—25000 I'u

TabapUTHBIC PAIMEDDI ....covvivrererueraeressiseesessasnas 112x112x88 mm
IO wcissmmmmnisssiammvesmmsmmb i bR e S 1,0 kr

Puc. 3.4. PT 35A. NacnopTHble AaHHbie

AnHamuk PT 35A: TexHuueckue XxapakrepucTuku

HomuHa/bHOE 3JIEKTPUYECKOE CONPOTUBICHHE ............ 8 Om
ITpenenbHas WIYMOBAS MOLMIHOCTD ....ceveresmscsescassesssssnsnses 25 Br
VposeHs xapakTepUCTHYECKOIl 4yBCTBUTEILHOCTH .... 100 nb

OddexTuBHBI pabounil 1ManasoH YacToT Mpu
HepaBHoMmepHocti UX 14 b ........ He yxe 2000—20000 I'n

I'abapUTHBIE PAZMEPHI .....ccucuieiuinreresanenersesenans 112x112x88 mMm
MACCA cuvicniirieisieeniicrtistsseeesee e s ssaesaeessesransssnesasssaessessaesns 0,95 kr

HauyuHaem usroroBneHue aKYCTH‘IECKOﬁ CUCTEeMbl

Urak, nMeioTcs yerbipe napbl AMHaMUKOB. ITocanounsie pasme-
pbl TAKOBBI, YTO B paMKax onHoro kopnyca AC nuHaMHKH
SOTAII-1 u 25T/IB-23]] B3aumosamensiemsl ¢ SOTIH-19]1 u
PT35A. Pa3nenurenbHbie GpuIbTphl — npocreiiiue, 1 nopsaka.
Yacrora pasngena B nepsoM cayyae coctasaser 8000 I'g
1 3500 I'tt — Bo BTOpoM. BU-ronoBka BK/IIOUEHA Yepe3 KOH/ICH-
catop 0,5—1 Mk® (nopobpaTh) COOTBETCTBEHHO.
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Janee — neso TeXHUKU: yCTAHABJIMBAEM [pOrpamMmy Ul pac-
JyeTa reoOMeTpHYecKMX pasmepos kopnyca kosioHku TQWT, no-
CTYITHYIO C hitp://www.melaleater.narod.ru/progs.html, 1 BBIYHCIAEM
rabaputel AC. Pa3mepsl aBTOPCKOro BapuaHTa MpPEACTaBIeHbI
nanee B Tadon. 3.1 u Taon. 3.2.

3areM HeoOXOnMMO 003aBECTHCE:

* mucrom 3000x1500x15 mm danepsr «PCP» (1 wT.);

* nepessiHHbIM Opyckom 30x30x6000 mm (6 wT.);

* camope3amu 3,5x40 mm (okoso 200 wr.);

* baukoii kiest [1BA;

* CTOJISIPHBIM MHCTPYMEHTOM;

* aKyCTHYECKMMH pa3beMaMy U IIPOBOJIOM;

* pasnenurenbHbIMU hunbTpamu 1 nopsinka (vacrora pasuena
B repoM ciyuae cocrasnsier 8000 I'u u 3500 'y — BoO BTO-
poMm);

* TIOOMKOM KJiesi «MOMEHT» U CUITUKOHOBBIM FepMETUKOM;

* cunrenoHoM (0,9x2 m);

* NPOTHUBOIIYMOBOH aBTOMACTUKOM.

U camoe r1aBHOE — 3ar1acMTeCh TEPIIEHUEM.

Mpouecc n3roToBneHMsA Kopnyca

Heranu Koprnyca COeMHSIOTCS ITOCPEICTBOM Kiesl, OpycKoB H
mwypyrnos. Bce yrisl ¢ BHYTpeHHei!l CTOPOHBI IIPOMa3biBAIOTCA
repMeTMKOM, @ CTEHKH MOKPbIBAIOTCSI MPOTHBOLIYMOBOI MacTH-
KOM, 3aTeM oKJieuBaloTcsi CUHTENnoHoM. ITocnenneit npukpyun-
Baercs OOKOBasi cTeHKa. Mecra 3aBOpauMBaHHUsl CAMOpE30B 3a-
Mas3blBalOTCs WINAaKAeBKoi 1o nepesy. Otnenka MoxXeT ObITh
BBITIOJIHEHA IUIIOHOM, TUICHKOH M T.I. ABTOpBI HaHeCIu Mebestb-
HbII JIaK HENOCpeICTBEHHO Ha MOBEPXHOCThb (aHepsl. Bee one-
palluy MO U3rOTOBJCHHUIO KOPIlyca MOXHO BHIETh Ha pHC. 3.5.

Ecrb HeckonbKO coBeToB 110 popabotke AC, HO OHM UIYT Bpas-
pe3 C NMOHSATHeM IKOHOMMHU.
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Puc. 3.5. Mpouyecc narotoBnerHns kopnyca
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Coser 1: 3aMeHUTb NMHAMUKK Ha Oosiee KauecTBEHHBIE, C T10-
XOXHMM pa3MepaMu u napaMmerpaMmu (B MPOTHBHOM CIIy-
yae — BBITOJIHUTb pacyeT KOPIyCcOB 3aHOBO).

CoseT 2: BMECTO aBTOMACTHUKH MOXHO MCIIOJb30BaTh myMmoIo-
MMomariKue JHUCTLl, KOTOPBIMH OKJIEUBAETCS BCSA BHYTPEHHS151
[TOBEPXHOCTL.

Coset 3: 3aKka3aTh M3roTOBJIEHHE KOpIIyca B CTOJNAPHOI/Me-
DesibHON MacTepcKoii.

Cosert 4: ucnonb3yst MeToIMKY hup:/tgwp.narod.ru/Practik/docl/docl.
htm, CHU3UTb pe30HaHCHYIO yactoTy I'J[ U HECKOJILKO YMEHb-
NTh HepaBHOMepHocTh ee AUYX. Yeunus He nponanv aa-
pom — pe3yibTaT nopanaosai. Kononku Ha 6asze neppoii rapsl
nuHamukos (SOTILI-1 u 25T/IB-23/T) MOXHO NOPEKOMEH/IO~
BaTh JUIs OMHOTAKTHBIX yCHIMTeel, a Ha Bropoii (SOITH-19/1
n PT35a) — mist IByXTaKTHBIX.

B 3akmoyenue o ¢uHAHCOBON CTOPOHE JeJa: 3aTpaThl HA MaTe-
puas ¥ feranu cocraasior okono 120 monnapoB Ha Kaxuylo
KOJIOHKY, He CUMTas pacxona 3JIeKTPOIHEPIrUH U BPEMEHH.

Puc. 3.6. [otoBsas AC

6 3ak 562 145



H

—E,
‘deg ieeg

L usqieed JAAUG

90'891

— e

1€ enmuge)

1usod Bupns poct v 8g

I Agrgadoy 1ng ‘synseu paped b o peoedion jou ST I8eYE ) ,
N B 1y

SeTend U8 LS DUy K0 PYEEN RIOW I S 0F § JONT 104 ji umd)
RSALGS 10} PUSN BG 03 10U ) PUB 354 DRNGIED 8 180 B .
PRUNOW] T AP # j0 jusod)|

R0 B UG O DUSTER [OU PNOE HERG Um0 ule
TR B SUORUSUAQ .|

‘swe|

HOUBIA DU SIEM O] UEIEL S)° O S50 SUNESE SUOREFORD |
“Aausnbiay|

Ve I ) dsep AJEORAS 01 AP JO 54 01 16 51 Bujung eur

P 10U KENDIADG 51 LDIUM. 'poEn

AP 0 3 U0 Ao PEEEQ SUDISUSLAD SBIEINITD 1BEYS S .
"-’G—I_._

S0z (743 5 W Z¥'es
ws RE W wBuseam vk
{2H) saquousey Aoy

W Z'e oseg AAUg
08510 ey \pnow

M09 enry wany |

" r'se “pbue) sdig
T

T8 Uiy ewnop
war By wod
wEre wbien
wnEopu3 Iwepewg

uf IS'EL ‘\pdeg iveg

U 0E'EL THPLM 1ee

M PDESL  (wedy pnow 1eeE
M Z9'ES AT BAMT

u ' gudep iwoni L

u oz WP punoLng
IH 45 [BIUNUOROY NY B84
u Bk SRTIE MAUQ [RUION

anig U senEa sbung
sweap ied suoHENINED

«e10g BOAd]> DY 19hoBd

B ST YT IISSTIRGHRIRELRABURIEEEBER R

FHEIBARG

oe
Wiy dMDL

Ppunos jo pesdg

146



Packpoiika nucra

765

W]

Tabmmuya 3.2.
10
810 B8O
R

b~ na 170

15

H_..-»-"""F-— 2

147



DononHurensHas nHOoOpMaLna

JononuurensHyo MHQOPMALKIO MOXHO MOYEpriHYTh U3 Clejly-
IOLIMX HCTOYHMKOB:

http://vlab.netsys.ru/forum/showthread. php?t=1665& page=1 &pp=20

http://tqwp.narod.ru
http://narod.yandex.ru/100.xhtml?tqwp.narod. ruw/soft/ TQWP-rus1-3.zip

JNoxka perTs B 6o4ke mega

W B 3aK/II0OYEHHE. .. JIOXKKA JErTs: NOMUMO CTOPOHHUKOB, Y JaH-
HOro oopMJieHHs UMEIOTCS U NMPOTUBHUKU. B KauecTBe OCHOB- |
HOro aprymMeHTa NocjlefHue NpUBOINAT cpaBHeHue oTKiInka AC
tina «Tpy6a Boiita» (puc. 3.7, nuxuuii rpadpuk) u AC tuna
«3aKkphIThIit suK» (puc. 3.7, BepxHuii rpaduk) Ha OAMHOYHBIN
uMitynsc. Kak rosopurcs: «Jlymaiite camu, peuaidte caMu...».

Closed Box Comparison
Pa
i1 £
0,88 H
0,66
0,44 \
0 .
0,22
0 s
0 10,23m  20,46m  30,69m 40,92

Time

TQWT Step Response for undamped line
Pa

1,19—
0,88 ‘
0,661 &N
0- 44 s l l \Tl\ Fa % V_ _L‘
NAY VBN A VWV
0,22 V v 7
0 5
0 10,23m 20.46M 30,69M  40,92m °
Time

Puc. 3.7. Orkuk AC Ha eauHUYHBLIA MMNYNBC
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3.3. AkycTnyeckasa cucrema
«OOparTHbIA pynop»

OcHoBHas npob6nema mHorononocHeix AC u ee pewteHue

OcHosHo# npob6aemoii MHorononocHbix AC siBsieTcst coriacoBa-
Hue nquHamuyeckux ronosok (I1) HY u BY (6o HY-CY-BY):

* BBIOOP YACTOTHI pa3zena;
* CONIACOBAHME YYBCTBHTEJIbHOCTH;
* pacyer pasleNuTeNbHbIX QUIBTPOB;

* OonpenaeieHue B3aMMHOrO paclo/iOXKEeHUA rOJIOBOK, obecne-
UHBAIOIETro ONITUMabHbIE ¢a3OBhle XapaKTEeEPHCTHKH.

AnbTepHATHBHBIH BApHAHT — UCTIONL30BaHKE OHOM MPOKONO-
nocHoii I'J] — Taxxe He NuIIEH HEXOCTATKOB, OCHOBHBIM U3 KO-
TOpHIX sABnseTca cnag AYX Ha Kpasx yacroTHOro auanasona. M
ecu npobneMa HexBaTKM Ha camoM Bepxy BU-obnactu (cBbiiue
16—18 kT'x) pewaercst napaanensHbM (ocHOBHO# I'/T) BKoUe-
HUeM T.H. cynepTeutepa (BU-ronoBky, yBepeHHO BOCIIPOM3BOAS-
e auanasoH yacror 16—25 k') yepes koHmeHcaTop (huasTp
nepBoro nopsaunka), To curyauus 8 H4-obnacru 3nauurensHo
cnoxHee. M3 npsaMONMHEHHBIX METONOB MOJOKHIET, NOXanyil,
ycTaHoBKa IBYX (4 naxe 6onee) I'/l B oqHOM Kopriyce — Npocreii-
WK cnoco® CHUXKEHHUS HUXHEH PaHUYHOM 4aCTOTH BJBOE.
OnHako, NpUHYMasi BO BHUMaHUe BBICOKYIO CTOMMOCTh KayecT-
BeHHBIX I']l, Takoi BapuaHT HeXenaTeneH; TeM bonee, He cyuiecT-
BYET TOJIOBOK C abCOMOTHO MAECHTHYHBIMU NIapaMeTpaMH.

Astopsl pemmnn npobnemy nossiienus oraaun AC 8 HU-06-
JIaCTH, UCTIONB3ys akycTudeckoe opopmierue «O0paTubiil py-
nop». Msrorosnenue AC cnenyer HauuHath ¢ Beibopa I'/], npex-
[le BCero, pyKOBOJICTBYSICH (PMHAHCOBBIMHU COOOpaXXeHUsIMU: Napa
BBLICOKOK24YeCTBEHHbIX IIMPOKOINOJIOCHBIX FOJIOBOK (HEPEeIKO BKY-
ne ¢ napoi cyneprsutepos) o6bitHO cocTaBasieT 6onee MonoBu-
HBI pacXOZIOB.
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Features

+ 'ES cone' paper made of ba-
nana plant's fiber

= o 110mm large ferrite magnet

+ Newly designed center cap

Specifications
&

Thiele/Small Parameters

e
Vot Coil Diameter

Cast | Samped
Tnpedance

20 mm/ Hin

3 omm/ 140
Stamped
¥ Q

Repirdition Frequers y Response

Sonnd Pressure Level

© Rated Inpul
Music Power
. Magoet Material * ¢
Mrgnet Weight
(L]
feancel)

- Net Weight

Ko
Eilind :
Cme
EBP:

A khiz

G dBOW ()
n w
" W
Fernic

1067 g/ 2352 0h

. W gt W (L3
3350 g/ TS5 b

Blmm a

162 mm

L nnos! ot

L1t
0l
LAY
nfamll
73
018
0%
15358
1142 Telswm
54530
1.5mm
L73%
DLINNER | nlniN
17 8

FULL RANGE SPEAKER UNIT

FE206E

Frequency Response / Impedance

110

i | AR N PN 1IN X
% | S i e Tk, 3
il . ? -
80 | 1
70 L ! 5 0
60 |t 16
5 1 N ;
[
(dB) 1 4

[ZREL]

Overall Diameier
Baille Nole Diameter
1B mm/ 7in

208 mm/ B in

Depth 875 mm ¢

3w

Puc. 3.8. QupmeHHas nHetpykums. MNacnopt Ha A
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NapameTpsl

C TeXHMYECKOi TOYKN 3peHHsl, eC/IH OTCYTCTBYIOT PEKOMEHIALINH
IPOM3BOJMTESS 110 TUITY AKYCTHUECKOro O(OpMIICHHSL, MOIXOIsI-
umm cuuraercs I'Jl, oreuaromas kpurepuio: Fs/Qts>140, rne
Fs — pesonancnas yacrora, Qts — nojnas 106pOTHOCTD I0JIOB-
KH. YKa3aHHble napamerpsl oObIMHO MPUBOAATCA B MACropTe Ha
I'JI, a B ero otcyTcTBIE — U3MEPSIOTCst (ONTUMATbHbII BAPUAHT)
M0 CJAYIOUIMM METOANKAM:

http://www.bluesmobil.com/shikhman/arts/tsm.htm
http://www.bluesmobil.com/shikhman/arts/tsp.htm

hitp://sound.westhost.com/tsp.htm

ABTOpPBI BbIOpasn WKHPOKOINONOCHYIO royioBky FE-206E ¢upmsi
Fostex (SInmonms) Kak ONTHMajJbHYIO 110 COOTHOUICHUIO «lleHa/
kauecTBo». Croumocts napel B MockBe —258 nonnapos
(www.kogerer.ru). Mupmennas nHctpykuus (puc. 3.8 u puc. 3.9)
ocrapisieT ABosikoe BrievatneHue. C OAHOM CTOPOHBI, YKa3aHbl
Bce OcHOBHbIe napameTpsl Tunsi—Cmonna, AYX u HeoOxoamuMeie
pasMepsl MUl YCTAHOBKM FOJIOBOK, C JIPYroil — NpUBOJs MOM-
pobHbIi, €O cXeMoit packposi (haHepHOro JIMCTa, NpUMep peaau-
3auu opopmienus «ObpaTHbIi pynop», paspaboTYHKK napan-
JeapHO paccmatpuBaioT ¢asonnseprop. boaee Toro, «O6paTHbiit
pynop» (puc. 3.9) no xapakrepy packpbiBa HalOMHHAET THII
oopmiienus «TpancMUCCHORNAS JTHHUA», TTOITOMY aBTOPLI BbI-
Opann npyroii sapnant: BK-20.

Puc. 3.10. Ynakoska
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a — Bce getanm
Ha mecte

B — fgemMnguposaHmne
CHMHTENOHOM

Puc. 3.11. C6opka kopnyca
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Puc. 3.12. Kopnyc co6paH. Ha 60KoBo#f cTeHKe BUiHbI MOJIOBKY LLYPYIoB

FE206EL
Puc. 3.13. PexekTopHbii Puc. 3.14. PexexTopHsiii punsTp.
duneTp. Cxema KoHeTpykums
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Bapuaunt BK-20

9Ota mozep npeacrasisier coboit pupmenHblii Habop haHepHbIX
naneJseii npoussoacrsa Fostex (puc. 3.10).

Ilpu cbopke kopriyca He caenyet 3abbiBaTh nIpo Aemripuposanye
(pume. 3.11.6): aBTOpHI UCTIOJIL3OBAJIN CHHTENOH U BUOpOILUTACT.

ITpocnymmBanue noxkasao, 4to, nogodHo OONLUIMHCTBY IUMPO-
KOIOJIOCHBIX T0JI0BOK, ¥ FE-206E sipko BbipaxeH a¢dexT «anun-
HOro ropaa» — poinsiyuBanue CY-nuanasona. [ns ero nopasne-
HuA ObUIM M3roToBAEHH! pexeKTopubie ¢uabTphbl (puc. 3.13 u
puc. 3.14). Homunane! anementos Ha cxeme (puc. 3.13): 1 mI'H,
20 Owm, 2,4 MK D.

ITocne 3apenku orBepcTHii (OcTaBIIMXCs Ha OOKOBBIX CTEHKaX OT
LIy pyTOB-CaMOPE30B) LINOHOM, KOPIYC ObLI MOKPHIT JIAKOM, 10-
cne yvero AC npuobpenn OKOHYaTeJNbHbI BHEUIHMI BUI
(puc. 3.15).

Puc. 3.15. lorossie AC
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Jnst Xenaomux MoBTOPUTh 3Ty KOHCTPYKLIMIO ITPUBEICM YepTe-
xu (puc. 3.16, puc. 3.17 u puc. 3.18), xoTopsie NOMOryT BaMm
C3KOHOMUTb NPUJIMYHYIO CyMMY NeHer. Benb 11eHa OpUIHHAIbHBIX
naGopos — 786 nonnapos/napa; B cnyvae ucnonbsosanus JICIT
notpebyercs cymma 70—80 monnapos, BKIOYas pacKpoHKy Ha
nuinopamMe. Tonuua Beex peraneit — 18 M.

Buumanue!  Aemopui pexomendyiom npedeapumensio nposepuns
JdocmoeepHOCHb YKA3aHHOU UHGOpMayuL, m.x., 6 Cuny
PAOG NPUMUH, U3MEPEHUR NPOU3BOOUNUCS HA 20MOBBIX
Kopnycax.

Hpyrie koHcTpykKuun AC f1oCTynHbI Ha caifTe
http://www.metaleater.narod.ru/r_acoust.htm]

ITpexne yem npuobpectu BK-20, aBropsl nocTpomiM MakeT Ha
ocHose npoekTa «Jeriko Horn»: http://www.plasmatweeter.de/jericho.
htm — 3aTpaThl HA U3rOTOBJICHUE Maphl Takux xopnycos (u3 JICT],
16 mM) cocraBuaM ykasannyio cymmy. Kcraty, «Jeriko Horn»
obnamaetr 60npinMu rabapuramu; dororpaduu aBTOPCKOro
BapuaHTa:

http://www.metaleater.narod.ru/1s2061 .ipg

http://www.metaleater.narod.ru/1s206.jpg
http://www.metaleater.narod.ru/1s2060.ipg
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Puc. 3.17. CHopoyHbii yepTex (okoHyaHue)
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Puc. 3.18. Jeranu kopnyca



Mmasa 4

BmMecTO 3aKJ1l0yeHus:
Quo vadis?

B dannoii 2naee aemoput npednazaiom nymu 0anb-
Hellle20 COBePUIEHCMBOS8AHUR ayOuoCucneMbl.
Juana3on pexomenoauil 6ecoMa wupox: om oOLUx
cogemoe — Hanpumep, npuobpemams Ka4ecrniecH-
Hble Hocuntenu, 00 NPAKMU1ECKUX — KoHempyKUUU
MexKackadnozo mparcgopmamopa «Tango NC-20»
u cxemomexnuxu ycunumeneii Cakymw, om o630pa
puinka paduoramn — 00 wepmexeii auuxa 1%
XpaHEeHUR 2PAMNAACTUHOK.

TIocredosamenvrHocnib ROGECNIB08AHIIA och1aCICA
npexHen: UCMOUHUK-YCUNUNMENb-aKyCniuyeCKaR
crcniemd.
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Myt nanbHelwero ycogeplieHCTBOBaHUS

Hrak, cucrema cobpana... MoXHO nMpocTo ciylath My3biKy 1100
MOUTH 1O IMyTH JAJILHEHILErO YCOBEPUIEHCTBOBAHMS KOMIIOHEH-
TOB.

Kak yxe ynoMuHanoch, uacanbHO| anmnapaTypbl He CyLIECTBYET.
Teopernuecku yay41uuTb MOXHO Jir000# KOMMOHEHT cuctembl. Ha
NPaKTHKe CHTYaLMs ciloXxHee: ODbIYHO (PMHAHCH! He MO3BOJSIOT
cpasy MOCTPOMTb CHCTeMy Ha 6a3e KOMIUIEKTYIOMIMX BEICOvaiiLie-
ro Kauecrsa (4, pasyMeeTcsi, COOTBeTCTBYIOLIe# croumocTtH). [Tpu-
XOHUTCSI pacnpeiensTh UMEIOIMECS CPENCTBa MEXIY KOMITOHEH-
TaMu cucreMbl. Bosnukaer Bonpoc: 8 Kakoi nponopuuu? Ecin
CY[IMTB IO «ayIMO(pHILCKUM» (popyMaM ceTH MHTepHeT, To MHEeHHS
Pa3OUUIMCE: €CTh CTOPOHHUKH BJIOXEHUs O0NbIIeH 4YacTH CPENCTB
B AC, ecTb ¥ Te, KTO CUUTAET «IJIaBHBIM» KOMITOHEHTOM CHCTEMBI
YCHJIUTENb, KTO-TO MPEANOYHTAeT UCTOYHUK H T.I.

OTnenbHO CTOMT OTMETUTD AMOJIOreTOB aKyCTHYECKOro, Mex0ou-
HOTO ¥ JaxKe ceTeBoro Kabess. B xony u coBceM 330TepHYecKHe
aKceccyapbl: MMOACTaBKH NoJ Kabesb, «rapMOHU3ATOPLI» H T.IL.
ITonumasi, 4To 3a BCeMU MPEANIOUTEHUSAMY CTOAT ONpefesieHHbIe
apryMeHThl, MyCTh HE BCErna U HE BCEM MOHSATHBIE (HO OYeHb
YacTo SABJISIOLIMECA MAapKETUHIOBBIMU XONAMH), aBTOPBl KHUTU
npeUiaraloT HauuHaTh «Ab ovo» — ¢ npuodpeTeHus KauyecTBeH-
HbIX HocHTesei. Jloruka npocra: 3aaya BCeX KOMIIOHEHTOB CH-
CTeMBl — JIOHECTHM JIO CiyuiaTelisi My3blKajlbHblii MaTepuall, 3a-
MUACAHHbIA HAa HOCHUTEIE.

[TocnexoBaTeNbHOCTh NMOBECTBOBAHUA OCTaETCA npex{Heﬁ:
HCTOYHHK—YCHJIIHTEJIb—AaKYCTHYECKaaA CHCTeMa. ABTOpb] PEKO-
MEHOYIOT CNENYIOUIHE HIaru.

Llar nepeniii

Coseryem ripuobperath rpaMIIaCTHHKH ¥ KOMNAKT-IUCKHA BBICO-
KOro KauecTBa, TeM 0osiee, 4To npeuiaraeMasi cuctema (naxe B
cBoeM 6a30BOM BapuaHTe) IOYEPKHET KaK JOCTOMHCTBA, TaK M
He0CTaTKH HOCUTEJIS.
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OnuH coser: He creumts ¢ BoiOopoM. ITepes Nokynkoi 3aBeTHO!
rpaMIUIaCTUHKHU (KOMITaKT-IMCKa) MOJIE3HO NOMHTEPECOBATHCS Ka-
YECTBOM 3allUCH KOHKPETHOTO M31aHMs (a OHO MOXET 3aMETHO
pasyiMyaThCs) Ha COOTBETCTBYIOLINX (PopyMax — 0ObIYHO MONaBJIs-
ouee OONBIIMHCTBO YYaCTHUKOB (32 MCKIIIOUEHHEM HECKOJNbKHX
MapryHajloB) CXONATCS BO MHeHHH. Bo3MOXHO, IUCK, BLIOpaHHbIi
TaKuM CriocoboM, BaM He TIOHPABUTCS, HO HEe CTOMT NePeXHBaTh.

Bo-nepsbix, KayecTBO Balleil CUCTEMbI MOXeT ([TOKa) He COOT-
BETCTBOBATb YPOBHIO HOCcUTEss. [IpOBEPHTH 3TO HECIOKHO: Ha-
NMPOCUTECH B TOCTH K OJHOMY M3 TeX, KTO IOCOBETOBAN BaM
JAaHHBIN OTMCK.

Bo-BTOpBIX, Balll BKYC MOXET 0Ka3aThCsi OTIMYHBIM OT OONBIIMH-
CTBa — OPHEHTHUPYiTeck B JlajibHEeIeM Ha COBETH TeX, KTO
0Ka3aJiCsl B MEHbIUIHHCTBE.

He nosepsiite crepeoTHnam: BONpPeKy MHEHUIO OTAE/IBHBIX «9KC-
MEepTOB», BCTPEYAIOTCS IMPEKPACHO 3aMMMCAHHBIE MPaMILUIaCTHHKHU
(¢pupmbl «Menonus» ¥ OTBPAaTUTENILHO 3allMCaHHbIE aHIIUHCKKE,
amepukaHckue v sroHckue. Ciryvanuch ¥ Kypbessl — JIMLIEH3U-
OHHasi «Menonusi» 3Byyana Jiyyiie opuruHaia’

Heckonbko cJ10B 0 DOHTHKE 1IeH000pa3oBaHus: C HOBbIMH IJ1a-
CTMHKAaMU BCE MOHATHO — LIEHbl HA HUX MOXHO MOCMOTPEeTh Ha
caiitax Mara3uHoB ¥ (1uau) bupMm-rnipoussonureneil. C nogepxax-
HBIMM ILIACTHHKAMM CUTYyaLMs ciioxHee. HauuHaommM aynuo-
¢unam cnenyer ocreperathcsi NOAEPXaHHBIX TPAMILIACTUHOK.
Ilena onpenensercs Mo pe3ynbTaTy TOProB Ha ayKLHOHAX
(www.eBay.com u T.11.) 1u60 1o Karanoram Kpynueix MHTepHer-
mara3uHoB (http://www.vintagevinyl.com/, http://www.all-vinyl.
com/ ¥ T.I.) ¥ 3aBUCHT OT psina (pakTOpOB:

* TUpaxa;

* HOMEepa THpaxa B paMKax NaHHOrO M3JaHMs,

* COCTOSIHMS;

* (pUPMBI-IIPOU3BOAUTEIA.
OueBunHO, 4TO Haubosnee UE€HEH JMCK, BHITYIIEHHBIH MaJibiM
THPAXOM, «I1epBOro rpecca» (T.e. MEPBBIA THPAX NAHHOTO U3-
NaHus), «KyJbTOBOI» HUPMOI FpaM3anucu ¥ Haxoasummiics B

HleaJbHOM cocTossHuM. JJ1s OLIeHKM COCTOSAHHUSA rpaMInacTuHOK
CYHIECTBYET HECKOJbKO xnaccmpuﬂauuﬁ. HpHBeI[eM B Ka4yeCTBE
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npuMepa aHIIMIACKYIO KjacCupuKaLuIO, MOJyYHBUIYIO pacrpo-
crpanenue U B Poccun.

MINT (uneanbHOe COCTOAHME, MIACTHHKA HH pa3y He MPOUrpbi-
Bajiach) — COCTOsIHME, B KOTOPOM IpaMIIaCTHHKA MOKUHYJIA
3aBOA-U3TOTOBUTENIb, 3 UMEHHO — abCOMIOTHO YUCTas MOBEPX-
HOCTb, 00/10XKa He WMeeT HUKAKHX U3JI0MOB, Pa3spbiBOB U IPYTHX
nedexTos. LleHa MOXeT npeBbIlIaTh HOMUHANBHYIO B HECKOIBKO
pa3. CokpainenHoe obosznavyeHue — M.

EXCELLENT (oranynoe cocTosHue) — cocrosinue, 61mM3Koe K
MINT, HO MAaCTMHKY MOIJIW IIPOMTPBIBATE, XOTS U He Gosee
2—3 pa3: abCoMOTHO YMCTast MOBEPXHOCTh, 06I0XKa He uMeer
HUKAKHUX M3JI0MOB, Pa3peiBOB U Ipyrux nedektos. llena sriue
HomuHanbHOU. CokpaienHoe ob6o3HavyeHue — E.

VERY GOOD (ouens xopouee cocTosiuie) — COCTOsiHUE, OIM3KOoe
K coctosnuio EXCELELLENT, HO MiacTiHKY MOIIU [TPOUTPhIBaTh
6onee 2—3 pa3, 0/IHAKO HUKAKHUX Jie(eKTOB MpH ee MpOoCayIIuBa-
HUM He ODHapyXuBaeTcsi: Ha ITPaMIUIACTUHKE MOTYT UMEThCS He-
3HaYUTE/IbHbIE MTOBEPXHOCTHbIE CCANMHBI, 00/I0XKa MMeeT He3Ha-
YUTEAbHBIE U3JIOMBI, KOTOpbIE, ONIHAKO, MPAKTUYECKH He [OpPTAT
ee BHemHuit Bun. Llena pasHa HomMuHanbHO#. MMeHHO Takoe co-
CTOAHNE NOAPA3YyMEBAETCA B KATAJNOrax M npaiic-imcrax, eciiu e
orosopeHo uHoe. CokpatileHHoe o6o3navyeHue — VG.

GOOD (xopomee cocTossHHE) — COCTOsIHME, MPU KOTOPOM 3a-
METHO, YTO IIaCTUHKY NPOUrpbIBany 60abIoe KOJNYeCcTBO pas:
Ha MOBEPXHOCTH UMEIOTCS CCAZIUHBIL, a TaKXe MOBEPXHOCTHHIE
LlapanuHbl, KOTOPLIE NPU MPOUrPHIBAHUM M3MAIOT LIETUYKH, A
TakXe MOXHO CHBIAaTh 3QPEeKT «necouka», 00JOXKa MOXeT
MMETh 3HAYUTENIbHbIE N3JIOMbI, PAa3PbIBbI, HO B LIEJIOM SICHO MOX-
HO OMpeNieNIuTh, KAKOMY UCTIONIHUTENIO OHA NpHHauIexuT. [leHa
coctrasnsier 60—75% ot HomuHanbHOI. CokpallleHHOe 0003Ha-
yenune — G.

FAIR (ynoBiersopuTesibHOE COCTOAHHE) — COCTOsAHMe, Bu3Koe
K cocrosgHuio GOOD, xoTs 3aMeTHO, YTO IUIACTUHKY MPOUTpbI-
BaJIM MHOTO pa3: 60Mbllloe KOJUYECTBO CCAIMH U LIAParuH, He-
ONHOKPaTHBIE LIEJYKU TIPH NIPOUTPBIBAHUU, PKO BbIPAXKEHHBbIi
adexT «I1ecouKar, KOTOpbIii MeCTaMH NEPEXOANT B OTKPOBEHHBIH
TPECK; 00JIOXKa U3MsITa B HECKOJIbKUX MeCTaX, UMEIOTCS 3HAuYM-
TeJbHbi€ Pa3phbiBbl, IPOPEXH B BepXHel, HUXHeil u BOKOBOIi
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yactsx. llena cocrasnser 40—50% ot HomuHansHO#N. Cokpa-
meHHoe obosHayenne — F.

POOR (nynoxoe cocTosiHue) — COCTOSIHUE, MIPH KOTOPOM IlJia-
CTUHKY HE TOJIbKO He XO4eTCs CJIyIIaTh, HO aXe He XO4eTcs Ha
Hee CMOTPEThb: CCAIUHBI U LAPANUHBI MOKPHIBAIOT MOBEPXHOCTh
TUIACTMHKM CIUIOMIHOM mayTuHO. Eciu Bl Bce Xe OTBaXHUTeCh
ee Mpoc/ylars, TO CKBO3b HEMMOBEDPHBIN TpPecK MOXeT OBITh
npobbeTcst My3bika; 0OIOXKa, eciii OHa eCcTh, pa30pBaHa U OYeHb
notepra. Ilena cocrasinser 20—25% ot HomuHaneHO#. Cokpa-
meHHoe o6o3Hayenue — P.

BAD (o4enb nioxoe cocTosiHMe) — COCTOSIHME, XyXe KOTOPOro
He OwiBaer. IleHa cocrapiasier 5—10% OT HOMUHANLHOMN LIEHBI.
Cokpaiennoe obo3Hayenne — B.

Tpumevanue. Kax npasuno, cocrosnue oucka u obroxcxu (konsepma)
OUEHUBAION PA3OenbHO.

Pacemorpum BapraHTsl 06o3Havenuit. M/ VG (cieBa oT yepThl — co-
CTOSIHME TUIaCTHHKH, cripaBa — obnoxku). B CIIIA nepenxo uc-
nons3yior TepMud STILL SEALED (S/S) — T1.e. nuck Bee ene
3arievyaraH. HekoTopsie nmpoaasLibl HCITONB3YIOT NMPOMEXYTOYHbIE
rpanauuu, Hanpumep M—/ VG+ u naxe: M— -/ VG+ +. Takxe
BcTpevaercsa obosnayeHne NM (NEAR MINT) — cocrosivue,
biuskoe x M.

Buumanue!  Bonpexu cmepeomuny, uana 20106KU 36yKOCHUMAMeNA npax-
muuecku He npuduNAEN 6peda PamniacmuHKe, Komopyw

MOXNHO Npouzpsieams comuu pa3 bes 3amemuol nomepu ka-
secmea (pasymeemcs, npu KOPPeKINHOLL HACMPOLIKE 260METHPUL
u ycmnanoexe npuskumrou cunst). HanGosee onacub! ciiefyioliye
$aKTOPBI: 1bisb, NEPENad MEMNEPAIMYP, MEXAHUHECKUE 8030€li-
cmaun. Coomeemcmeeno, OUCK O0TKer Xpanumpes 6 bymaxc-
HOM (onmumabHbUL 6aPUAHIN) UM UeTTOPHAHOBOM NaKene u
Oymaxcnom xonsepme (0baoxke). Ilonokenne JHCKOB NpH
XpaHeHHH — GepIMUKAnbHOe, UHa1e Heusbexno kopobnenue,
CYULECMBEHHO YXyOuiaiouiee Ka4ecmeo 6ocnpoussedeniin; bonee
mo2o, nNOKopob.ernsle QUCKU MO2YIM NOGPEOUMb U2y 207106KU
38YKOCHUMAMENR. AGMOpbl PEKOMEHOYIOM XPaHIms 2pamniac-
MUHKU 6 CRELUAIIBHBLY RUUKAX, KOITOpble MOXHO U3201MO8UIMND
camocmonmensto (puc. 4.1 u puc. 4.2).
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Pa3mepsl yKaaaHsl ANA ALMKE, BMELLAIOLLEND
15 ponrourpaouwmx (LP, 12'") rpamMnnacTuHok

Puc. 4.1. Swuk gna xpaHeHus nnactuHok (Yeptex) [3]

Sumk 405 XpaHeHUs NAacTUHOK (FroToBas KOHCTPYKLNS)
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Llar BTopoii

[Ipumenurs MC-ronoBky; B ciayyae npourpeiBatesisi Ha Gase
«G-600B», obnapaoiiero TsHKeNbIM TOHAPMOM, ONTUMAJIbLHBIN
BapuaHT — DENON DL-103 ($200, puc. 4.3) coBMECTHO C TpaHc-
¢opmaropom DENON AU-300LC ($100—120, puc. 4.4) wiu, uto
ayqie, DENON AU-320 ($300—350, puc. 4.5). Yka3aHHsle u3-
nenus rnocrpoexsl Ha base Tpancpopmaropos TAMURA.

Puc. 4.3. lonoska DENON DL-103

Puc. 4.4. Tparcgopmarop DENON AU-300LC
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Otmerum, 4To Ha aynuMoPUILCKUX popyMax HEPeNKO KPUTUKYIOT
cospemeHHyio npoaykuuio DENON, otnaBas npeanoureHue

«BUHTAXKHOH».

Puc. 4.5. TpaHcopmarop DENON AU-320

Cnenyer nonumars, yto nepexon Ha MC-ronoBky norpedyer 3a-
MEHBI 4acTH HocuTeeil (rpaMIIacTUHOK), [MOCKOJBKY TaKue
rOJIOBKM MOAYEPKUBAIOT BCE MeJbyaiilline, HEeOCTYITHBIE s
MM-cobpaTbeB, neTanu 3anMCcH: NMOCPEACTBEHHO 3aruCaHHbIM
My3bIKaJIbHBII MaTepuan Oyner OTKPOBEHHO YTOMIISITD.

Tpumenanue. Humepec k msenvim monapmam u zonoexam DENON
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DL-103 u DL-102 (monogonuseckuii eapuarm) 603po-
duncs 6 cepedure 1990-x cmapanuamu 3HAMEHUN020
Anoxckozo camodemvuiura Caxymol. Kemamu, Cakyma
CO3HAMENbHO UCTIONb3Yen MOHODOHUMECKOE 36YK0BOCHPO-
useederue Kax Haubonee eCreCNEeHHOe C MOYKU 3PEHUR
myszoicanmos! Ewge o0un unmepectbiii momerm: 6udy
OMCYMCIMEUA MK ENbLX INOHAPMO8 (Peb marcxe udem
o 1990-x), ayduodunam npuxodunoce uckyccmeeno
YMSLHKENANTD UMEIOUUECS TieeKue MOHApMbL (pazymeern-
Cl, NOHAMUE MACCA MOHAPMA O3HAHACI «MACCA O~
HapMa, NPUEEOEHHAA K KOHMUKY U2Tbl», NOIMOMY Y-
JKENANb MOHAPM CAedyem 6 obaacmu weana).



Ilns coeit aynuocucteMsl Cakyma U3roTOBUJ TOHAPM C T.H. BSA3-
KM nemn¢upoBaHHeM, aHaJIOrM4YHbIi BUHTaXHOMY GRACE
(pmc. 4.6), Ho oTMyaloLMiics GobIIEH JUIMHOM U, KaK CIIe/ICTBHE,
MEHbLIMMH UCKaxeHusiMu (puc. 4.7).

Puc. 4.6. Tonapm GRACE
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Puc. 4.7. TonHapm Cakymbl
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«Bsiakoe nemrndupoBaHue» 3aKa04YaeTcs B AeMII(PUPOBAHNHU
BEpPTHKAJIbHBIX Konebanuit ToHapma. KOHCTPYKTUBHO [10ABEC
TAKOTO TOHApMa BHIIISIANT, KaK 110Ka3aHo Ha puc. 4.8.

OcuoBanue npencrapiasier coboit nonychepuyeckyo danly, B
LIEHTpe KOTOPOH BEPTUKaAJILHO 3aKpeIyieH METANTMYECKHIi cTep-
XEHb C KOHHYECKUM TBEPIOCIUIABHBIM (J1M60 KOPYHIOBBIM) Ha-
KOHEYHUKOM. B uaiy 3aaMBaioT «CUIMKOHOBOE Macno» (Kpem-
Huitopranuyeckyio xunkocts IICM). Pykas TonapMa B paiione
nojBeca Takxe uMmeer nonychepulecKyio HaKIaIKy HEeCKOJIbKO
MEHbILErO paauyca, yeMm vaia ocHoBaHus. ObbeM Macna Bbl-
Oupaercst TakuM, YTOObI 3aNOJIHKTE 06pa3oBaHHblii nonychepamu
3a30p.

B uenTpe BepxHeii nonycgepsl uMeeTcst BEpTUKAJIbHOE CKBO3HOE
OTBePCTHE C Hape3aHHOH pe3bboii, B KOTOpOE BKPYY€H BUHT,
ynupawowmiics cHu3y (HUXHSIS ToplLieBasi 4acTh BUHTA MMeeT
BBIEMKY KOHM4eCKOi ¢opmbl) B HAKOHeyHUMK ocHoBaHus. C no-
MOIIBIO BUHTA MOXHO PerymMpoBaTh BBICOTY TOHapMa Hal Io-
BEPXHOCTBIO TPAMIUIACTUHKM M, COOTBETCTBEHHO, NPUXUMHYIO
cuny. Y TakMX TOHAPMOB €CTh [IBa cepbe3HbIX HeJ0CcTaTKa: 601b-
1oe conpomuenenue cpedst 8 2OpU3OHMANLHOI NAOCKOCMU U
omcymcmeue anmuckeimunea. OnHaKoO Wit MOHO(MOHUH aHTU-
cKeUTHHT (HanomMHuMm, 4to Caxyma rpeanoyuraet MMEHHO MOHO-
(dhouuro) He Tpebyercs, a HEAOCTATKU UMEIOTCS Y TOHAPMOB BCeX
Pa3HOBUIHOCTEN.

Mpy3

1 .
: i R\ » li5il ) CunukoHosoe
== macno

Puc. 4.8. KoHCTpykyu1si TOHapmMa ¢ BA3KUM AeMipuposaHnem
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Lar rperwii

Jlnst koppekTopoB (M ycunureneit) mpuobpecTy JaMIbl, Hausyy-
HIMe U3 TeX, YTO BB B cOCTOSAHMM cebe nmo3sonuth. Ilpusenem
CCBUIKM Ha CATHI PUPM, TOPTYIOLIMX JIEKTPOHHBIMH JIAMITAMH:

http://www.elsib.bratsk.net/;

http://www.svetlana-mvsz.com/;
http://www.goldenmiddle.com/russian/tube.htm;
http://www.tubes.spb.ru/;

http://tubes.ru/;

http://tubes4audio.com/;

http://audioinstr.h1.ru/lamp/lamp.htm;

http://www.thetubesto;

http://www.vacuumtube.com/tubes.htm;

http://www.tubeampdoctor.com/.

LWar yeTBepThIiA

Ynenutk ocoboe BHUMaHue Ka4ecTBY pa3/ieJHTEeIbHbIX KOHIEH-
€aTOpOB (M3 OTEYECTBEHHbIX CTOUT ocTaHoBUThCSE Ha DT, CCT,
KCO; u3 umnoprusix — JENSEN, WIMA) Bo Bcex KOMIOHEHTax
CHCTEMBbI, a 110 BO3MOXHOCTH, UCII0/Ib30BaTh TpaHcgopMaTopHbie
Kackaznpl. ITocnemHue noayyunu pacrnpocTpaHeHue B KOHIIE Mpo-
LTOTO Beka, Oyiarogaps AANOHCKUM pa3paboTyukam, npexne
Bcero ... Cakyme. Onun u3 ycunureneit CakyMel pecTaBlieH Ha
puc. 4.9 u puc. 4.10.

HMannasi Mozens BKIOYyaeT B cebst BUHUI-KoppekTop (¢ MC-Bxo-
IOM) M yeunutens momHocTy. Ero ocHoBHast ocobeHHOCTh — Hc-
rnojb3oBaHue TpaHchopmaTopoB B Kaxaom kKackaxe. Ilens
KOpPpeKIHH — HeCTaHIapTHas (COOTBETCTBYET 3BYKOBBIM Tpe-
rnoyTeHusM paspaboruuka, a He crangapty RIAA), RLC-tuna.
Bce MOTOYHBIE M3IeNUsi BBINOJHEHB AMOHCKONH GupMoil
TAMURA, a dasounsepcHbiit STU — 1o mHauBMayanbHOMY
3aka3y Cakymbl. OHU SBASIOTCS 3TAJIOHOM KauecTBa.
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Puc. 4.9. Yeunutens Cakymsl (NpuHUmMnnansHas cxema)



Puc. 4.10. Yecunutens Cakymbl (FrOTOBasi KOHCTPYKUWS)

MoxHo nopekomeHgosats U Tpancgopmaropst TANGO (sinon-
ckoit pupmel ISO). OCHOBHBIM HEAOCTATKOM TPAHC(HOPMATOPHBIX
KaCKaJIOB SIBJISIETCS BbICOKasl ce6eCTOMMOCTh: Y PACCMOTPEHHOTO
BbILIE YCUJIMTEJISI COCTABJIsIeT HECKOIBKO THICSY JIOIapoB (3a
onuH KaHan!).

ITono6Hbie pacxofibl M0 KapMaHy HEMHOTMM, HO pacCTpauBaThCs
He cllelyeT — U3roTOBJIEHHE BEICOKOKAUECTBEHHOIO MeXKacKasl-
HOro TpaHcopmaropa BIIOJHE 10 CUJIaM POCCUIICKOMY panuo-
Jobutenio.

ITpumepsl pacyeTa, U3roToBJIeHHs! U UCTIONIb30BaHUE TaKUX TPaHC-
(OpMaTOPOB MOXHO IOYEPIHYTh U3 CIENYIOLIMX UCTOYHUKOB.

Caiit Cepres Pyb6uosa: http://book.by.ru/cgi/view?book=guest-
book-shemki&p=5 —rone3Hbie cXeMbl, ONUCAHUS] KOHCTPYKLIMH
TpaHCc(HOpPMATOPOB.

Caiit Haransu Xpansuosoii: http://www.audioworld.ru/DIY/Dop/
trans_02.html — crates Urops Jlemuenkosa, nocssinieHHas BO-
rpocaM BbeibOpa mMarepuaa cepaeyHUKOB.,
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http://www.audioworld.ru/DIY/Dop/trans_01.html — onuu u3
BapMaHTOB KOHCTPYKLIMM MEXKacKaJHOro tpancgopmaropa.
Pazpaboruyuk — Koncrantun Hacenkun.

http://www.audioworld.ru/DIY/Tubes/ampl_15.html — npumep
M3rOTOBJIEHUS BCEX MOTOYHBIX M3JieNuit (BKII0Yas MEXKacKaHbIe
TpaHchOpMaTOPhl) OXHOTAKTHOTO cTepeoycuiutens. Paspabor-
yuk — HUrope JleM4eHKOB.

ABTOpBI JAHHOM KHUIH, U3YYHUB MHOXECTBO KOHCTPYKLIMH MEX-
KacKallHbIX TpaHchopMaTopoB, 06paTiiii BHUMaHUE HA HHTepec-
HYIO JIeTalb: TIPM BCEM MHOroo0Opasum TeXHUYECKUX PEIleHMH,
TpaHcopMaTOops! JIEFKO KJIAaCCH(pULIMPOBATh 10 METONY CEKLIU-
OHUPOBaHUA 00MOTOK. Takux METOIOB BCEro ABA: «3anaJHbli»
U «BOCTO4HBII». PazyMeercs, 3TO yClOBHBIE TEPMUHBI, HCKYCCT-
BEHHO BBEJICHHbIE aBTOPaMU KHHTH.

HarioMHuM, 9TO TEPMUH «CEeKIIHOHHPOBAHHE» MPEJICTABIISIET CO-
Ooit onucaHue MOCNENOBATENbHOCTH B3aWUMHOIO Y€pEeNOBaHUsA
yacred NepBUYHON ¥ BTOpUYHOH 0OMOTOK Tpancdopmaropa.
ITosicHuM 3TO Ha IPOCTOM NpUMEpe — CHJI0BOM TpaHcdopmaTo-
pe. HonyctuM, TpaHcdopmaTop ‘MMeeT OfHY NepBUYHYIO (ceTe-
BYIO) — «a» W OJHY BTOpPH4YHYI0 — «0» obmoTKHu. B ciyuae,
KOraa BTOpMYHas oOMOTKa LeNuKoM (T.e. COCTOUT M3 OIHOM
CEeKLIMM) pacrioiaraercsi Hall NepBUYHON (TakXXe HaMOTaHHOI

LIEJIMKOM), OTMcaHue criocoba CeKLMOHUPOBAHMUS MPUHUMAET BUJ
1a—16.

Takoil crniocob HEenpuMeHUM U1 3BYKOBBIX TpaHCHOpPMaTOpOB,
T.K. XapakTepusyercsi OueHb 60/b110# BeMMYMHON MHIYKTHBHOCTH
paccesnus. Ona obycinoBieHa B3auMOIeHCTBUEM MarHUTHBIX
noJyieii 0OMOTOK BHE MAarHUTONPOBONA — IapaMeTpa Mapa3suTHO-
ro, NPUBOIALIETO K CHUXXKEHUIO BEPXHEH rpaHUYHON YacTOThL.
Yrobbl CHU3NUTL BETMYUHY UHAYKTUBHOCTH paccesiHus, Heobxo-
JUMO IPUMEHUTDL DoJiee CIOXHOEe CeKLIMOHMPOBaHUE, HarnpuMep,
«3anajgHelil» MeTon:

* pas3/le/IMTh NMEePBUYHYI0O OOMOTKY Ha TPU YacTu: B NEepBOit U
TPEThEH PACTIONOXHUTD 110 OHOM YETBEPTH, @ BO BTOPOM — I10-
JIOBMHY BUTKOB (OT ob1uero yucna B NEPBHYHOIN OOMOTKE);

* pasnenuTbh BTOPUYHYIO 06MOTK}’ Ha IBE€ PABHBIX 4aCTH;
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* ONTUMaNbHOI (C TOUKM 3pPEHUS BEINYHHB UHIYKTHBHOCTH
paccesiHMs) SIBASETCS MOCAENOBATEIbHOCTh HAMOTKMU:
la—16—2a—16—1a.

BmecTo cexuuii y,I[OGHO HCMOJIb30BATh KOJIWYECTBO INMOJHBIX CJIO-
€B IIpOBO/JA.

Ipumep: nycrs B nepBuyHOi o6MoTke 16 cioes npoBoxa, a Bo
BTOPM4HOI — 2 criost, Toraa: 4—1—8—1—4. ITockonbsKy nepaoii
MOXET HaMaThbIBaTbCs U CEKLMsi BTOPHYHOM 0OMOTKH, TO HEOOXo-
AMMO MO YKa3biBaTh HOMep 0OMOTKH (a, 6): 4a—16—8a—16—4a,
b0 oroBapuBath OT1EbHO: 4—1—8—1—94 (neppas cexkuHs co-
OTBETCTBYET NepBUYHON 0OMOTKe). MHOrIa ceKLMOHMpOBaHue
YKa3bIBAIOT OTAENBHO JUIS KA oM 0OOMOTKH — nepBuyHas: 4—8—4,
BropuyHasi: 1—1.

YBenuvyeHue Koau4YecTBa CeKLuii, 0COOEHHO, CONpOBOXAaeMoe
yBeanueHreM (0ObIYHO, IBYKPATHBIM) YHUCJ/Ia CIO€B B CeKLIUU
(mo Mepe IBUXeHMS OT KpaeB KaTyUIKH K LIEHTPY), MPUBOAUT
K CyLIECTBEHHOMY CHMXXEHMIO MHIYKTUBHOCTHU paccesiHus. YBie-
KaThCsl CEKLIMOHMPOBaHUEM HE CHEeNyeT — YBEJWYEHHEe Jucna
CeKLIMi NpUBeeT K pOoCTy ApPYyroro rapasMTHoOro napaMerpa —
MEKBHTKOBOM €MKOCTH, TAKXE CHUXAIOIIEH BEPXHIO rpaHuy-
Hy10 4actoTy. O6BIYHO PEKOMEHAYETCH NpPUMEeHATh He bonee
9 cekuuii.

PaccMOTpHM «BOCTOYHbI» METOJ HA NMpUMepe KOHCTPYKLMH
MmexkackanHoro TpaHchopmaropa TANGO NC-20. Undopmarms
TOJIyYeHa U3 pa3po3HEHHBIX UCTOYHUKOB B cetn IHTepHeT, HocUT
HeodULIMaNbHbII XapaKTep, NONHAaA NOCTOBEPHOCTh HE rapaHTH-
pyercs!

* Pasmep cepreunnka — I11J124x30 (yxazan 6amxaiimuit poc-
CMHCKUII TUIIOpAa3Mep).

* Marepuan cepreunuka — Z11 (SnoHCKuil aHaNor aMepuKaH-
ckoii M4, MoXeT OT/IMYaThCA OT MOCAeIHEeH TUIIOM U oJei
NErHpyIOLIMX 3/IEMEHTOB).

* 3azop — 0,05 MM (mpeanonoXxuTenbHasi BEJIMYMUHA).

* Obuwee xonuyecTBo cekuuid — 32: 16 — nepBUYHOI U
16 — BTOpUYHOMH; KaX/1asi CeKLIMSI CONEePXUT OMH CJIOH Ipo-
BOJIa.
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* Cexkuonuposaunue: 1—1—1—...—1—1; neppoii HamaTLIBa-
eTcsl cexuus neppuyHoit obMmoTku. Hanpapienne HaMOTKH
MEHSeTCH ¢ KaXIpIM cloeMm (ceKuuei), rnocjieIoBaTeLHOCTh
TAaKOBa: MepBasi CEeKIUs MepBUYHOI 0OMOTKH (HaMaThIBaeTCs
cleBa Hapaso), MeXCIOWHas U30NsALuA, nepBas CeKLuUs
BTOpUYHON 0OMOTKM (HaMaTHIBAETCs CIIPaBa HAJIeBO), MeX-
CJIOWMHAsA U30NSALMSA, BTOpasi CeKLMs NepBUYHON O0OMOTKH
(HaMaThIBaeTCA cjeBa HanpaBo), MeXCIOolHas U30NALMSL,
BTOpAas CEeKLMs BTOPUYHOI1 06MOTKM (HaMaTbIBaeTCs Cripasa
HaJIEBO) U T.I.

JlaHHbBIi METON NMO3BOJISIET CYLUECTBEHHO CHU3UTh MEXBUTKOBYIO
€MKOCTb, HECMOTPs Ha O4YeHb 00JIbI1I0E KONIMYECTBO CeKLMi, YTo,
B CBOIO OYepelb, MUHUMH3UPYeT HHIAYKTUBHOCTb paccesHus!

* Ilposon — 0,18 MM (110 Mean), B 1aKOBOH U3ONALIMU; YUCIIO
BUTKOB B citoe — 200—220.

* MexcioitHasi u3onsLus — TOHKasl Oymara (HeuTo cpenHee
MEXIy KOHAEHCAaTOpHOW OyMaroi M 4yepTeXHOW KajbKoii;
npexnonoxurensHas Tonumua 70—200 Mkm).

* HamoTaHHas KatyliKa MpoBapeHa B CMOJi€, HalIOMUHAIOILE
MO KOHCUCTEHLIMU CaZlOBBIif Bap, GUTYM.

[Tocne oXOHYAaHUS HAMOTKM NMPOM3BONUTCS KOMMYTALHA — BCE
CeKIIMU MepBUYHONH 0OMOTKM COENMHSIOTCH MOC/el0BaTENbHO:
KOHEll NMEepBO# CeKLMM COeNIMHSIETC C HayaloM BTOPOM, KOHell
BTOpO — € HavyaJoM TpeTbeil U T.1. BropuuHasa oOMOTKa KOM-
MyTHPYETCsl aHaJIOTUYHBIM 006pa3oMm.

Jli06onbI THBIA MOMEHT: AANMOHCKHE GUPMBI OOBIYMHO UCIIONB3YIOT
«BOCTOYHBIi1», a eBporneiickue (B TOM 4uc/ie pOCCUiiCKMe, a paHee
¥ COBETCKHE) U aMepPUKaHCKHe — «3araHblit». DTO ¥ MOCTyXXH-
JIO MOBOAOM MUIsl MCIOJb30BaHUA «reorpauueckon» TEPMUHO-
aorvu. Yem BbI3BAHO CTONIb NPUHLMIHMaNbHOE pa3nvyuue? Hau-
Donee BEpOATHBIMH NPENCTABJIAIOTCA IBE IMPUYUHBL.

Bo-nepsoix, 60s1€€ BbICOKOE Ka4eCTBO MarepHaa, IIpUMEHSeMO-
ro B AMOHCKUX CepAeYHUKAX. DTO MO3BOIseT 0OONTHCh MEHBIINM
KOJIMYECTBOM BUTKOB [Ulsl obecnieyeHus: MHAYKTUBHOCTH NEPBUY-
HOi1 0OMOTKHM Ha YPOBHe, rapaHTHpYIOILEeM TpebyeMoe 3HaueHue
HUXKHeH rpaHnyHoit yactotel. Takum oOpa3oM, Ha NepBblii r1aH
BBIXOAMJIA npobieMa CHUXEHHUSA MHAYKTMBHOCTH pPacCesiHus M
MEXBUTKOBOI €MKOCTH. 3anaiHbIM pa3paboTyrkaM [pUXOIHIOChH
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«BoeBaTh Ha Ba (poHTa», obecreynBas HOJXHYIO BEIUYMHY
MHIYKTHBHOCTH NEPBUYHON OOMOTKM NMPH MUHUMAIbHOM MHIIYK-
TUBHOCTH paccesHus. Pa3peminTs 3T0 NpoTUBOpEYMe yrasanoch
3a CYeT YBENMYEHUs Yucia BUTKOB (160 ceveHus cepaevHuka)
¥ CEKUMOHMpOBaHUs 06MOTOK. Obiee KOInYecTBo ceKUmii — 1o
9 wt. — 6b10 BEIOpAaHO Kak obecrieuuBalolee pasyMHbIi KOM-
NPOMHMCC MEXy 3HaYeHUSIMH MHIAYKTUBHOCTH PACCESAHUS U
MEXBHTKOBOH eMKOCTH. IIocnenHIon CHUXanyu Takxe 3a cuer
NPUMEHEHHUS] MEXCNONHON (MeXCeKLHOHHOI) U30MALHK 60ib-
1o TonwuHbl. JJaHHYI0 BEpCHIO MOATBEPXAAIOT PE3yNbTaThl
u3mepenuit napamerpos cepaeudnka TANGO NC-20 u Hekoto-
pBIX IPYruX MarHutonposonos (puc. 4.11), BeinonueHHbx Esre-
Huem Bacunbuenko (http://charmel.chat.ru/index.html).

Bo-BTopbiX, coobpa3HO cBOeMy MEHTAJIMTETY ATNOHLBI paccMa-
TpuBaiu npobnemy 3ByKOBOTo TpaHcpopMaTopa C pasauyHbIX
no3uumii. OHu He orpaHu4uBanu cebs paMKamMu U3MEpeHHii, HO
yHENSAAM MHOTO BHUMaHMs MPOCHYLIMBAHKIO H COMOCTABICHMIO
06beKTUBHBIX U CyObeKTHBHbBIX pe3yjbTaToB. BeposTHO, AnoH-
ckue paspaboruukn tex ner (70—80 rr. npouuIoro CroneTus)
yxe 3HalM, uro TpaHchopmarop, AYX kotoporo npocrupaercs
(6e3 siBHbIX 3aBasioB) a0 100 xI'11, obecrieynBaer syyiliee Ka4ecTBo
BOCIIPOM3BEIeHUSA, YeM aHAJIOTMYHbIM, HO OrpaHUYEHHBIN CBEPXY
yacroroit 50 k'

3330 3421
LLN25x40-0,35 0n00/64-40-0,08

B=0,6Tn B=0,86Tn

H=36A/m H=28A/m
TANGO NC-20(Z11?) 3350
LN24x30 nni6x24-0,08
B=0,4Tn B=0,3Tn

H=36A/m H=56A/m

Puc. 4.11. CpasHeHne MarHUTonNnpoBofoB
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War narTbiid

B uensx Koppekuuu Takxe cieayer NpHMEHUTh HaWyuline
KonzneHcaropsl (xopoun ®T, KCO, CCI), Ho, Kak yxe ynoMu-
HaJoch, nyylie oboituch 6e3 koHaeHcaTOpoB. B nocnentem
CJIyyae MOXHO MONBITATLCS MOBTOPUTD:

» RX-kopppekrop KoHcTpyKumuu JInxuuuxoro: http:/www.aml.

nm.ru/articles/rx_corrector.htm;
» 60 RL-koppekrop Crusa benuya (Steve Bench): http:/me-

mbers.aol.com/analogengineer/intmatp4.pdf, http://members.aol.
com/analogengineer/intmatp5.pdf (puc.4.12).

Paccmorpum 3Ty cxemy noapobuee. KoppekTop paboraer Kak ¢
MM-, tak u ¢ MC-ronoskamu. MM-ronoBka nofkJo4aercs K
pasbemy «C», MC — k pasbeMy «Ax». ITpu 31om «B» 1 «C» co-
eIMHEHEI Mex 1y coboii rnepeMeitkoii. B kayecTse noseilaionie-
ro (MC) ucnionb3yercs tpaHchopmarop LL9206 wsenckoii
¢pupmbl «Lundahl». 9ta xe ¢pupma U3roToBMIa 1 BCE OCTAIBHEIE
MOTOYHBIE U3JIEJINsI KOPPEKTOpa, BKIIOYash 3aKa3Hbie JPOCCesin.
B nepBoM kackazie ucronb3yercst HeobbluHas (JUist CXeM KOppek-
TOpOB) NaMria — Jiy4eBoii rekcog 6GUS. B TpuogHOM BKJIIOUYEHUH
3Ta nammna obnanaer paHTaCTHYECKUMU NapamMeTpamu:

* npoxoaHas emkoctb — 0,5 n@;
* cratnyeckuit koadduument ycuneuus — 140;
* BHYTpPEHHEE cornpotHsieHne — 9 kOm.

Jlammna paboraet ¢ nceBnOoGUKCUPOBAHHBIM CMEIIEHMEM, 3aaBa-
empiM nuoaoM D2. Kackazn noctpoeH no tpanchopmaTopHoi
cxeme C MCnosib3oBaHueM MexxkackaaHoro LL1660. B nanHoii
KOMMyTauuu TpaHchopmaTop nonmxawouwmi, ¢ K., = 2,25:1.
JIONOHUTENBHOTO CHUXKEHHS! BBIXOIHOI'O CONPOTHBIICHMS KacKa-
na nobuBaloTCA 3a cueT nonoxurensHoi obpatHoit cessu (ITOC)
no Toky R11D4.

K BTOpuuHOit 06MoTKE noakoueHo nepsoe 36eHo L1R4R8 pac-
rpeniesieHHON Lieny KOPPEeKLHHU.

Crenyiomuii Kackal aHaJIOTMYeH MIEpBOMY: UCIIONb3YeTCsl NEHTON
7721 B TPMOZHOM BKJIIOUEHMH (CTaTHYECKUH KOIPPULIMEHT ycu-
neuust — 77; BHyTpeHHee conporupnenue — 1,9 kOwm), cMelienune
sapaercs nuoaamu D1D3D10. Takxke npumenserca I1OC o Toky
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R11D4. B kackane MCnoib3yeTcst BBIXOAHOM Tpanchopmarop
L.L1.1623-PP (B nanHo#t kommyraumu K., = 2,7:1).

Ha Bhixozie Kackaza yCTaHOBIEHO BTOPOE 3BEHO LIENH KOppeKiyy
L2R2R9. Cxema npenocrasisieT BO3MOXHOCTb MPU AOMOIK
Tym6repa S1 nepekimoyath Buixon B HebanaHcHbli (S1 3amkuyT)
u B GasaHCHEI pexxumbl (S1 pa3oMKHYT).

BBPOHTHO, OPHUIHHAJIbHBIE JIAMITBI JOCTATh HE YNACTCHA, HO HX
MOXHO 3aMCHHUTB.

6GUS — 6C17K-B, TpuonHoit yacteto 6@121I1, a 7721 — 61145C,
62K52I1 (B TpronHoM BrmoueHun). OnHako 310 «n0boBbIE» 32~
MeHbl, ucxous U3 popMaibHBEIX TapaMeTpoB. 2KenaTenbHo noitu
IPpYruM TyTeMm, repepaboTas cxemy, HarlpuMep:

* BBUAY OOMBLIOrO 3anaca CXeMbl 10 YCUJIEHUIO NPUMEHUTD B
nepBoM Kackaze 6K52I1 (B TPUOZHOM BKJIIOUEHMH), a BO
BropoM — 62K43I1 (Takxe B TPHOAXHOM BKJIIOYEHUH ),

* B ciyyae ucnonb3oanus 62K52I1 cienyer npyuMeHNTb MEX-
KackanaHblil TpaHcopmarop ¢ K, = 1:1;

* JUISl yKa3aHHBIX BBILLIE JJaMIT OpraHu3oBaTh baTtapeliHoe cMe-
LIEHNE;

* uernb [TOC BHINONHUTDL PEryIupyeMoii ¥ OTKIIIOYaeMOi.

Cxema 610Ka nUTaHUA npencTapjieHa Ha puc. 4.13.

War wecTtoit

[TepeMenHsle pe3ucropsl — peryastopsl rpoMkocti: BOURNS,
ALPS ($20—25) unu, ecnu Moxere cebe nospomuts, TKD ($100).
MoxHO caMOMYy M3rOTOBHTH Kaue€CTBEHHbIH NUCKPETHBIH pery-
JIATOp IPOMKOCTH Wiy, HaobopoT, 3aryxauus. ITongpobHo rakue
KOHCTPYKLMH paccMoTpensl A. H. benkanoBbim: http:/www.ve-

stnikara.fromru.com/vestn/n1/latt.htm.

LWar ceabMoii

[TpumeHsTh BhIxoAHbIE TpaHchopmaTopsl — TAMURA, TANGO
(ISO), LUNDAHL, SOWTER:

hitp://kogerer.ru/tango.html;
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http://www.eifl.co.jp/index/export/export2.htm;
http://www.lundahl.se/;

http://www.sowter.co.uk/.

Lar BoceMoOM

IpumeHsTh tuHaMuyeckue rosioBky HY m mmpokononocHeie, npu-
ueM ux xenareabHo BeIbuparts auamerpom ot 20 cM, nyuine — 6o-
nee 30. BY — pynopxoro tuna. Matepuan noiaseca HU3KO4Ya-
CTOTHBIX M IIMPOKOIMOJOCHBIX FOJIOBOK — TKaHb, a auddyso-
pa — Oymara. Boibop Becbma umipok: ALTEC, GOODMANS,
FOSTEX, LOWTHER, TELEFUNKEN, SABA, SIEMENS...

Cnenyer oTnasaTh npeanoyTeHHe KOHCTPYKTHBHBIM ogopmiie-
HUMSM «3aKpbITEII AMK», «OHKeH», «O0paTHbIii pynop»:

http://jensen-onken.narod.ru/;
http://www.melhuish.org/audio/;

http://kosat.consultit.no/~ketil/lowther/bigfunht.html;
http://www.speakerplans.com/index.php?id=hornplans;
http://www.lowtherloudspeakers.co.uk/hedlund1.html;

http://www.lowtherloudspeakers.co.uk/index.html;

http://vincent.brient.free.fr/pav_ronds.htm.

PasymeeTcsi, cHcTeMa. OCHallleHHasi TakMM 00pa3oM. BBIXOIMT 32
PaMKH GI0UKeTHOI, HO 3aMeHy KOMIUIEKTYIOLMX MOXHO IPOM3-
BOIMTH TIOCTEINEHHO, a C TOYKH 3peHHs KauecTBa 3BYKOBOCITPO-
M3BEeeHNsl OHA MPEeB30ieT CyllecTBeHHO bosiee noporue.

W nocnepHee...

[IpejuioxenHas aBTopaMHu ayIMOCUCTEMA He NPeTeHyeT Ha 3BaHue
«CaMOM JIyyIlieii» — 3TO JMLL MONbITKA 00ecreynTsh BbICOKOKA-
4eCTBEHHOE 3BYKOBOCTIPOM3BEIeHHe MPH PA3yMHBIX 3aTPaTaxX CHJ
M cpeacTs. A elle — IoBOJ JIMIIHMIA pa3 nocnyiark My3siKy!

Yoauu Bam!
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NMPUJI0OXEHUE

B npunosxeuie 6Kmovers credyrouyie KOHCIMPYKIUU:
cmotika 018 ayouocucmemsl U COCOUHUIMENbHbIE
Kabenu (Mexbnounvie U akycmuyeckue).

OpuzuHanbHas KOKCMPYKYUA CHIOLKU NO360/ A€M
J1€2K0 Pezynupoeantb 6bICOMY NONOK, G MAKKe
20pU3OHMANBHYIO YCMAHOBKY annapamypbt.

Coedunumenshuie Kabenu ebINONHEH 13 00CHIYN -
Hbix 3nemenmos: passemoe RCA («<miwononan») u
kabena UTP, npumenaemoz0 8 KOMNoIOMEPHbIX
cemasax.
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Croiika ana annapaTtypsl

Croiika 1151 annaparypbl siBASIETCS He TONBKO 31eMeHTOM 0 opM-
JIGHUsI ayIMOCUCTEMbI, HO ¥ TIO3BOJISIET YCTAHOBUTh KOMITOHEHTBI,
PALMOHANBLHO UCTIONb3Ys TUIOLaAb KOMHATHL. bonee Toro, rpa-
MOTHO CKOHCTpYMpOBaHHasl CTO¥Ka obecrieynBaeT JIONOMHNUTEb-
HYI0 BUOPON30MALIMIO, NTPeNOTBpallaeT rieperpes arnnaparypbl.
YeranoBka rnpourpsiBatesisi paMIUIACTHHOK U YCUAMTENeH ¢ OT-
KPLITbIM PAcrONIOXEHHWEM JaMIl Ha BEpXHHE TIONKHM CTOMKH —
npocroil ¥ 3G eKTUBHLINA Cnocod ux u3onauuK (B3aUMHOI) OT
nereit win (M) I10MalIHUX XHBOTHBIX.

PaccMOTpHM aBTOPCKHI BAPHAHT.

Croiika npencrasnsier coboil 1WeCTb MoJoK, 3aKPervieHHbIX Ha
yerplpex onopax. Marepuan nonok — Gepesosasi ¢anepa ton-
umnoit 20 mm (puc. I11.2). ITonka oKjieeHa UINMOHOM U TIOKPBITA
JakoM. B kavecTBe BepTUKaJbHbLIX ONOP-CTAXKEK NPUMEHEHBI
crajnbHble wnuabku M20 mnunoi 1300 mm. Kaxmas nonka 3a-
KperuisieTcst railkamu. Mexry noskoi u raifiKoil mposaoxeHsl
waibel. Mcrnonb3oBaHue 1ruiexK rmo3posisieT MeHSITh BBICOTY 110~
JIOK 10 XeJaHHUIO.

B xauecTBe HOXEK MOXHO MCIOAb30BaTh CTAHIAPTHHIE JIEKOpa-
THBHBIE 3ArYUIKK JUISl IUMUIEK UJIM BBITOYUTEH winbl. [lurmel
yI10OHO BBITOYUTH U3 CTPOUTEJILHBIX OTBECOB, UMEIOIINX MOIX0-
JSALLYI0O KOHNYECKY10 GopMy, ITPOCBEPINB OTBEPCTHE CO CTOPOHbI
ocHoBaHus ¥ Hape3as pe3b0y M20. Eciin HeT BO3MOXHOCTH 1Tpo-
M3BECTU TOKapHble pabOTHI, TO MOXKHO NPOCTO 3A0CTPUTD LLTTHIIb-
Ky Ha HUTU(OBANLHOM CTaHKE, TEM CAMBIM MOJYYUTh LIMIL.

Coopka cTOlKH JUIs annapartypsl U3 TOTOBBIX 2JIEeMEHTOB He
npeacrapiasieT Kakux-nubo tpyaHocreit. [Tocne ycraHOBKM Ha
BLIOpaHHOE MECTO HEOOXOAMMO NOOUTHCA FOPU3OHTANBHOIO MO~
JIOXKEHHS KaxX 10 TMOJKH C TIOMOLIBIO CTPOUTENBLHOTO YPOBHS.

I'oToBasi cTOliKa ¥ BApMAHT pa3MELLeHus! annapaTypbl TOKa3aHsl
Ha puc. I11.1. u puc. I11.2.
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Mex6no4HbIit U akycTUYeckuii kabenn

[Toxanyii, Hu OIIMH KOMITOHEHT ayJlHOCUCTEMbI HE BBLI3bIBAET
CTOJILKO CcriopoB Ha nobom Murepuetr-Gopyme, nocBIuIeHHOM
aynrorexHuke. HecioxHO HailTH Maccy «I10JIe3HbLIX» COBETOB 110
BLIOOPY MEXOJI0UHOTO WIIM aKYCTHUECKOro Kabesi TOi Miu NHOi
Moznenu, GupMmel.

OtnenbHbie TeMbl (BIMAHNE «HANPABIEHHOCTHY, <IIPOTPEB», I10-
craHoBKa KaDeJist Ha crieliManbHele Ornophl) bojiee OTHAIOT 330Te-
PUYECKUM, HeXeNn HayuUHbIM TOAXO/IOM.

ABTOpPbLI AaHHONM KHUTHU MPEIIaraloT YUTaTeNssM He oJIeMH3UPO-
BaTh, @ CAMOCTOATEILHO U3TOTOBUThL HEOOXOMMUMEIE IJIsl ayIHO-
cucrembl Kabenu. [lna mexoOnouynoro xkabesns norpedylorcs
4 pazpema RCA («TionbnaH»), XenaTeabHO NO30J0YEHHBIX, C
TedoHoBOI monﬁuueﬁ HaTIpyMep:

&gogd‘;]d 738@9&mgtD:rIg—Sl2 Takxe HeoﬁxonuMD npuob-

pectn Kabenb Tuna «HeskpanupoBanHasi BUTas rapa IsToi
kateropun» (UTP CATSE), npuMeHsieMblil JUlsi MOHTaXa Jio-
KaJIbHBIX KOMITBIOTEPHBIX CETE.

CTouMOCTh pa3beMOB MOXET CYIIECTBEHHO pa3jMyarbCsi B 3a-
BUCHMOCTH OT (PMPMBI-U3roTOBUTENS N Mofesn. OnHako He uMe-
eT CMbIC/Ia MpHOOpeTaTh OYEHb JOPOrue — XeaaTeJbHO OCTaHO-
BUTBHCS HA U3NIEJIMSIX CTOMMOCTBIO 1,5—5 nonnapos. Kabens UTP
CATSE o6e1yno ctout He popoxke 0,5 nonnapos 3a OqMH MeTp.

TexHonorus u3rotoBaeHus: Mex01049HOro Kabens 10BOABHO PO~
cTa:
» c kabenss UTP CATSE ynansiercst HapykHast 060J104Ka;
* yeThbipe BUTHIX Mapbl AKKYPATHO OTNEIAIOTCS OQHA OT IPYTOM.
Camu napsl packpy4yusaTth He ciaenyer!
* nepsblii BAPMAHT: HA KX KaHas 1oTpedyioTcs IBe TaKux
napsbl, KOTOpbie He0OXOAUMO CIUIECTH MEXY coDO0# «KOoCH-
Koit» (pue. I12.1). IlonpoGrocTy 3T0i Texnonorun paccMo-

TPEHBI 3/IeCh:
http://www.euronet.nl/~mgw/diy/cabling/nl_quadraad 1.html;

* BTOPOii BApHAHT — BOCIOJIL30BATLCA MeTOMKON JIMuTpus
XpanbloBa, 1o KOTOpoit Kabeslb pa3pe3aeTcs Ha TPU PaBHbIX
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yacTu (IIMHA KOTOPBIX AOJXKHA COOTBETCTBOBATL IJIMHE
Oynyuiero Mex0610UHNKa); UCIIOIB3YIOTCS TPU BUTHIE MApbI
U3 YETHIPEX, KOTOpble HAOMPAIOTCS B XIYTHI 10 LiBeTaMm (Ha-
npumep: 3 kpacHo-6ensle napel, 3 3ejeHO-0eibie napsl U
3 cune-6enwie napel). KryTsl cnneraloTcs KOCHYKOM.
ITonpobnoctu: http://www.dvdworld.ru/Sam/ship/cavel.html ;

¢ rOTOBBIE KI'YTBl PACMTAHBAIOTCA Ha pa3bEMBI.

<N l‘}._

e1S

=~

Puc. N2.1 Mex6ouHsiti kabess (Nepssiti BapnanT)

AKycTHUeCKKI1 Kabesib MOXXHO M3rOTOBUTH Tak:ke ¢ romouisio UTP
CATSE, nanpumep, pykoBoznctBysick Meronukamu Tonu I'm (Tony
Gee), Kpuca Benxayca (Chris VenHaus):
http://www.venhaus!.com/diycatfivecables.html.
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Puc. N2.2 VsroTosneHne akyctuieckoro kabens
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Puc. MN2.4 [oroswii kabens (BapuanT Kpuca Benxayca)

Heckonbko 3ameyanuii: rureteHblii kabesns (Kak Mex0104uHbIi, Tak
M aKyCTMYECKHIf) XapaKTepu3yeTcsi NOBbILIEHHO# MTOrOHHOIM eMKOC-
ThI0. DTO MOXET MOCAYXUTb MPUUMHOI CaMOBO30YXIeHHs nosy-
MPOBOIHUKOBBIX KOMITOHEHTOB ayaMocucTeMsl. Jlamnosbie koMrio-
HEHTBl HEKPUTHYHBI B 3TOM OTHOIIeHuN. OnHako 6osbiias eMKOCTh
KabeJisi COBMECTHO C BLICOKUM BBIXOJIHBIM COIPOTHUBIIEHHEM, HATPH-
Mep, BUHMJI-KOPPEKTOpa, MOXET Bh3BaTh 3asan AYX.

B HUntepueTe HepeaKo BCTPEYAIOTCS PEKOMEHAAIMN UCITONB30-
Bath UTP CATSE c tedioHOBOI H30/IsLIMel KaK HauTyyImii no
CyOBeKTHBHBIM OLIeHKaM (MpH NMpOCayLINBAHUN).
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9710 00BsICHSIETCA HAMMEHBLLIEH eMKOCTBIO TaKoro kabesst (ana-
JIeKTpHYecKas NpoHMULIaeMoCTh TeioHa HIXe, YeM Y OCTaNIbHBIX
U30JISILMOHHBIX MaTepuanos, ucnonbdyemsix 8 UTP).

Kpowme Toro, npu no6oit MeTonnke mniaerenus (CKpyuuBaHus)
kabensi 3HaAYUTEIbHO YBEJMYMBAETCA AKTUBHOE COIPOTUBIIEHUE
BBUJly Oosblliero pacxona kabenst (B 3—4 pasa) no cpaBHeHUIO
C MpsiMbIM (HECKPYYeHHBIM), UTO TaKXe He MIIET Ha IoJb3Yy.

ABTOpBI KHUTH TaKXe MpelaraloT CHU3HTh HIAr HAMOTKH J10
MMHHUMaJIbHO BO3MOXHOTO (KOHEYHO, BO M30exXaHue HaBOIOK He
cJie/lyeT UCIONb30BaTh «IpsiMOii» Kabenb), a kabenu, npuHaie-
Kalye pa3HbIM KaHalaM, He JO/DKHBI ObITh B3aMMHO CKPYUYEHbL.

Ewe onun moment. Kabens UTP BcTpevaercss ABYX BHIAOB: C
LeJbHOTAHYTOH 1 HabopHoit xunoit. ITocnennuit MOXer OBITH
MPUIOAMTLCS MTPU U3roTOBJIeHUK Kabeseit, paboTalolmumX B XecT-
KHX yciaoBusix. HekoTopele cnetuanicTsl He COBETYIOT HCIOJb-
30BaTh €ro B CTALIMOHAPHBIX CUCTEMaxX. ABTOPbI KHUIH PEKOMEH-
NYIOT IPOBEPATHL MOAOOHBIE YTBEPKAEHNUS, HOCSIME CYObeKTHB-
HBII XapakTtep.
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