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OTABTOPOB 

«eBOR CllcmeMa ... - n08mopWI OII. Il C/lOsa YI/{llIl1/YJl 

ce6R 3a yxo. - CaOa,lil 3mo yJKe ne lo.teem CMblCJla! Bee 
P(UJIIO, 'Ima JIa.Mn06b1ÎÎ YCUJlUmellb co6cmeeHHoii C60pKU. 
l.Je.M mpamumb CWlbl il (lpe.MR Ha mo, 1fm06bl 3rnO co-
6pllmb, npou(e noumu 6 ayiJuo.!tfaZa3/lH li KYnumb ce6e 
H06eHb/CUU "w mpWl3llCmOpax. fi iJewe6J/e, It 36Y'HlJn 110-

JlYlflue. li eeRU cJlO.!twemCR, cpa3Y GOMOa npuilym u '/0-
IJUHRm. A 6yoewb ll06blU nOKYnamb - Il cmapblu ]a6epym 
110 OeLUesKe ... B U(lwe speMR Ilem Mecma llItiJu6uoyaJlb­
Ilbl.M CllcmeMaM. C02JWCeH, 61>1110 6peMR, Kozoa 3mo upeiJ­
cmaSJlJU/o HeKylO l(eHHOClnb. Ha ceIl'lac - /le maK. Ceii­
'lac Bee .AfOJKllO Kyllumb 3a iJcllbZll. B mOM 'fUCJle U 'IellQ­

eClJeCKOe .MblIUJlellue.» 

Xap)'KII MypmwMu . .n31Ic.1{3Hc.lbltc. (nepeooll C MnOHCKoro 
,[l. KOllaJlcHHHa). -Cn6.:AMcpopa.THJl AM$Opa, 2004. 



)laHHaJl KHHra JlBJlJleTCJI noco6HeM lJ)lJl )f(eJIaIOWHX 063aneCTIlCb 

BblCOKOKa'leCTBeHHOH aY.llHOCHCTer.lOH. 3all3'1a 3BTOpOB - no· 

MO'lb BceM KaTeropHflM <IHTaTeJIeH B Bbl6ope, a HMelOWHM pa­

llHOJII06HTeJlbCKYlO nO.llroTOSKY - B H3roTOBJIeIiH" KOMnOHeHTOB 

aY.lUfOCHCTeMhl. 

B nOCJIenHeM CJIyttae 60JIbWOe 3Hat leHHe HMelOT npHBOllHMhl e B 

KHl1re TeXHOJIOrHI1 11 coseTbl KaTeropm1 «Hoy-xay», 6e3 0611ana­

HHfl KOTOpblMH MO.>KHO JIHWb nOBTopHTb KOHCTPYKUHH, HO IICJlb-

3fl .ll06I1TbC51 noroUlHHO BblCOKOKa'leCTBeHHoro 3sYQaHHH. Oco6oe 

BHI1MaHHe Y.lleJl5leTC5I KOMnneKTYIOIUHM 11 MaTCpHaJlaM; aSTophl 

npellOCTaBJl5llOT ttHT3TeJ1flM B03MO)!(HOCTb CaMOCT05lTeJlbHO, B 

3aBHCHMOCTI1 OT ypOBHfl llOXOllOB 11 .>KeJlaHHH nOpa60TaTb pYKa­

M11, Bbl6HpaTb Me)l(.llY H3rQTOSJleHHeM H npHo6pCTeHHeM pa3-

JIH'IHhIX KOMnOHeHTOB npe.llCTaSJIeHHblX B KHHre KOHCTPYKUH". 

TIpH 3TOM CaMOlleJlbHble lleraJlH lie ycrynam npOMblWJlCHHblM. 

npOH3BC.lleHHhlM qmpM3MH C MHpOBhlM HMeHeM. TCXH0J10rHH. 

H3JlO)l(CHHbJe B KHHre, nOMoryr 'U1.TaTeJlHM YJlY<IWHTb 3SYlfaHHe 

y)l(e HMCIOIUeHC5I y HHX aYllHoannap3TypbJ, T.K. He CYIUCCTSYCT 

HlleaJlhllOH TeXHHKH. 

IIoBeCTBoBaHHe npCllBapJleT KpaTKoe 3H3KOMCTBO C OCHOBHhlMH 

nOHHTHHMH, TepMHHaMH li eraH.llapTaMH, HMelOIUHMH OTHomeHHe 

K BhICOKOKa',eCTBeHHOMY 3SYKOBOCnpOl.f3BelleHHIO, ere npowJlo­

MY " Haer05lweMY· 

B llaJlbHeHWeM nOCJ1ellOBaTeJlbHOCTb paCCMorpeJ-U1..R KOMllOHeH­

TOB 3Y.llHOcHcreMbl 3HaJIorl1'IH3 nyrH npOXO)l(lleJ-UHI 3SYKOsOro 

CHrH3J1a, a HMeHHO: HCTO'lHHK ~ YCHJlHTeJlb - 3Kycrl1'1eCKa51 

C"CTeMa. 

ASTOPbl BblpIDKam oco6yIO 6J1arollapHoCTb <pOTorpa<py TIonosy 

fpl1rOpHIO reHHallbeSH'IY H CTOJlRpY-KpaCHO.llepeSWHKY fOJ1Y-

6HTHHKOSY IOpHJO AHaTOlIbeSH'IY 33 nOMolllb B C03113HHH llaJl­

Horo M3TepHana. 
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Ha ncpsblM B3rJISill np06JIeMa npl106peTeHlHI SblCOKOKalleCTsell­

HoA aYlll10cHCTeMw pcwaeTcSI CJIellYlOuuiM o6pa30M. 

B3PH3HT 1: HaKanJIMSaeTCSI (BbIH11MaeTcSI 113 KapMaHa, 6epeTcH 

B BMlle CCYllbl 11 T.ll.) HeKoTopaH cYMMa .llCHer (o6b1'IH0 pa3YM­
HaSl), cosepwaeTcSI nOXOll no Mara3MHaM, Bbl6MpaeTcSI nOllXO­

llSlllU-iit no llM3aHHY, pa3MepaM H <PYHKUHOHaJlbIlOCTH MY3b1KaJlb­

Hbl" ueHTp. 

BapH3HT 2 (llellhrH lleBaTb HeKYlla): nOKynaeTCH aYllHonepHo­

JUiKa. Bw6HpaIOTcH «caMbIe KpYTble» KOMIlOHeHTbI. 

Ihor Oll~t:H: Bbl - 06J1allaTeJlh BbICOKOKa'ieCTBeHHoH aYllHocH­

CTeMbl. .. He npaBJla JTH. CTpaHHo? Ha npaKTI1Ke nepBblH B3pH3HT 

nepellaeT BCCbMa llaJIeKYIO OT 0pHrHllaJla 3BYKOBYIO nporpaMMY. 

npaKTH'IecKH He n03BOJISIH pa3J1H'IHTb OTlleJlhHblC MY3WK3JJbHbIC 

HHcrpYMCHTbl UJIU rOlIoca - 3BYlJaHHe npcspa1ll3eTCH B Kawy. A 

BTOPOH BapH8HT MCHCC Bcero COoTsCTCTsyer xBaJIe6HWM OT3hlsaM 

H3 aYllHOM3.llaHHit Hrpa He CT011T cse'i! 

Ewe O,uH3 JII060nblTH3J1 lleT3J1L: B 060HX CJIY'iaHX TeXHH',eCKHe 

x3p3KTepHCTHKH CHCTeM MorYT OKa3aTbCSI 6JJM3KHMH JlH60 BO­

o6we HlleHTH'IHhlMM! 

B03HHKalOT H JlPyrHe npo6JJeMbl: no-pa3HoMY 3sY'laT, HanpHMep. 

a6COJllOTHO OJlHHaKOBble KOMnaKT-JlHCKH, npOHrpblsaCMble Ha an­

naparype OllHOH ueHoBoH K<lTeropHH; YSbl, H B CJ1yqac caMOCTOH­

TeJJbHOro H3rQTOBlTeHHSI He YllaercH nOJJY'lHTb :>KeJ!aeMbIH pe3YJlbT3T 
,ua:>Ke np" HCnOJlbJOBaHHH BblOOKOKaqeCTBeHHhlX 3JIeMeHTOB; MHO­

rHX lUOKMpyer TaKoM aH3xpoHH3M, K3K 3JJeKTpOHHble JJaMnbl .•. 

fipHMe'laHHe. Ha npaKnlUKe {}a;ICe m.H. ((cJlenou meem» lIe {}acm 

peaJIbHOlO npciJcma6J1CHUR o JlY"UJeM (e nW"Kll 3pell11R 

Ka,,«m«a 6ocnpo1l36e{}elluR) UJ IICCKQ.llbKllX uC/lbImy­

eMblX allllOpam06 ««u{}y eymeKnlU6110cmu OU.eHOK - y 

KQ)KOOZO eJlYUJamCJlR e60l' 6JZJlRObJ Ha llOlIRmuc Ka­

'fCCm6a J6Y'faHUR; HCJlbJR I/C y,,"mblODmb lIeUXOJlOZU­

'fccKUii f/Jaxmop, IWCKOJlhl>."Y 6OC1IpUJunue AIYlblKU - npo­
u.cec .ltlHOlOAlepHbIU: 1I0POU "CJl06eK eJlblUJllm mc 1110-

aHCbl J6YK060ellpOUJ6C{}CHUR, KomopblC )KCJlacm 

yeJlblUJamb (Jlu60 IIC eJlblUlUm HC)KCJlamCJlbllble). 

ABTOPbl H311CIOTCSI, tlTO ,uaHH3S1 KH11fa nOMO:>Ker npeOllOJJeTb BCC 

3TH nperpallbJ Ha nym K H3croHllleMY 3BYKY! nonblTKH « npMSH-
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3aTb» Ka':leCTBO 3BY':IaHJ.1.S'I - napaMeTp BCCbMa cy6beKTHSHhlH -

K TeXHH\ICCKI1M XapaKTeplfcrnKa~1 (06beKTI16HbIM) npennpltHI1Ma­

IOTC~ nOCTaTO<JHO .n:aSHO. 

B 70-x rr. npouIJIoro BeKa nOHBHJICH CTaH,ll,apT .lUUI annapaTyphI 

BblCOKOH BepHOCTH BocnpOH3SeneHl1H (High Fidelity, COKpalUCH­

HO Hi-Fi) - DIN45500 (DIN - a66peBHaTypa OT Deutsches 
Institut fur Normung - HCMCUKa~ HenpaBI1TeJlbCTBeHH351 opra­

HH3auHH, 3aHHMalOlllaHCH CTaJ-lJ.lapTH3auHeti JUIH J1Y\lweti HlITC­

rpaw'lH phIHKa TosapoB H YCJlyr B rCpMaHHH H Ha Me)K.ll,YHapO.ll­

HOM pblHKe. TIp0.llYKTaMH 3TOH opraHH3aUHH SlBJlSlIOTCH BceB03-

MO)K~lbIC CTaH.ll,aprbI, KacalOlllHeCH pa3Jl1.1<IHbIX c4Jep npHMCHcmlH, 

B TOM 'iHcne. He OTHOCHlllHCCH K 06JlaCTH 3BYKOBOCnpOliJBelI,e­

HI1R). EJlaro.llap51 c60eti JlaKOHH<IHOCTH, 60JlbWYlO pacnpoerpa­

HCHHOCTb nOJJY<JHJI TepMHH Hi-Fi. OCHOSHbIe napaMeTpbl YCMJIH­
TeJleti, onpe.lleJlHeMbIe CTaHlIapTOM, npelICTaSJleHbl B T3611. 8.1. 

TIpe.llnoJIaraJlOCb, tITO .n:sa YCHIIHTeJlSl, nOJIHOCTblO OTBelfalOLUI1C 

)l3HHOMY CTaH.n:apry, npH no.n:KJlIO<lcmm K HlI,CHTH<JHbJM HCTO'i­

HHKaM Cl1rHaJJa 11 aKYCTH'JeCKHM CHCTeMaM o6ccne<laT o.n:I1HaKO­

BYIO «MY3bJKaJlhHoCTb» 3BYKoBoCnp0I13SeneHHH. Y6bl, lIaHHoe 

npennOJlO)KeHl1e OKa33JlOCb OWI160'lHbIM ... 

npHMe'l3I1He. «MY3bIKaJlbllOCmb» - uHmepecHbul mepMUH: omiJellb­
Hwe cnetVUlJlUCt1lw cllummom, 'Imo 6 uiJealle ayiJuocu­
cmeMa iJOJl)Klla iJoliocumb 3a.MblCell IWMn03umopa 
(ucnOJlllllme.'lR), a ne mOllbKO npoiJYKm pa60m61 
36YKope)KUCcepa. 

BnOCllelICTBI1H HeKOTOpble nOJlO)l(eHI1R CTaH)lap-ra Hi-Fi HCOllHO­

KpaTHO nepecMa1ŢlI1Sanl1Cb (B 'IaCTHOCTI1, nORBI1J1I1Cb npeCJIOBYTblC 

20--20000 fu) 11 llOnOJlHHJlHCb, HO Kpl1TCpHH COOTBeTCTBI151 Tex­

HJIlleCKI1X XapaKTepHCIlIK Ka<JCCTsy 3sY'iaHI151 (<<MY3bIKaJlbilOCTI1}» 

He pa3pa6oTItH)lo CHX nop. TeM HC MeHee, Hi-Fi OCTaercSI C,lJ,UH­

CTBeHHblM CTaH.llapTOM B 06J1aCTH 3BYKOBocnpOH3Be.lleHHH, I-IC' 

B3JtpaH Ha CSOHX (OTKpOBCHHO KOMMep<JeCKI1X 11J111 SCCbMa OT­

BJlC'iCHHbIX) nocnC.IlOBaTeJleH - State of the art, Hi-End 11 T.n. 

PHJl pa3pa6OT'iI1KOB C'II1TaeT, 'fTO COOTBeTCTBl1e MaKeTa KOI'ICTPYK­

UI1" CTaH.Il3pTY DIN45500 Y)I(C 03Ha<taCT OTCYTCTBHC rpy6b1x 

OUIH60K npl1 KOHCTpy"posaHI1I. a lI3JlbUeHWaH 3alla'13 - «Bbl­

SeJleHHC Ha 3BYK», T.C. nonblTKa HaHTH TY caMYIO «MY3hIKaJlb­

Hoerb» pa3JIH1.JHbIMH. nopml waMaHCKHMH MeTO.llaMH. 
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Cr8H./3.8pr DIN45S00. napaMerpbI ycwmreneil [4} Ta6J1HLl8 B. 1 

napaMeTpbI YClilm1Telle&il 3Ha'ieHIiIR YC1l0B""R 1i13MepeHa.1Lii 
napaMeTpoB 

n epexOAHoe 3aryxaHlile 40.0.6 Ha BXOA oAHora KaHaIla 
Me>K.l\Y KaHan aMIiI Ha nOABIOT MaKC""MaIlbHO 
yaCTOTe 1 KrU. He MeHee AonycTIiIMoe HanpRJKeHlile. 

K BXOAY APyr ora KaHaJla 
nOAKJllO"lalOT 3KBIo1BaIleHTHOe 
conpOT""BneHlile HarpY3KIiI 

To )l(e. B Alilana30He ... aCTOT 30.0.6 
250 r L\ - 10 KrL\, He MeHee 
nepexoAHoe 3aryxaHlile 50.0.6 Ha BXOAoAHoro KaHaIla nOAB-
Me>K.l\y KaHaIlaMIiI Ha lOT MaKCIiIMaIlbHO AonycTIiIMoe 
yaCTOTe 1 KrU. He MeHee HanpR)I(eHt.1e. BXOA APyror o 
To )l(e. BA""ana30He ... aCTOT 40.0.6 nOAKlllOyalOT K HarpY3Ke. 
250 rL\ - 10 KrL\, He MeHee 3KBIiIBaIleHTHoLii BblXOAHOMY 

conpoTIiIBneHlil1O COOTseTCT-
BYlOlLI,ero IiICTO ... HIilKa Clo1rHaIla 

Koaqllţ.!IiIL\liIeHT B3al4MO- 3% npliI HOMIiIHaIlbHOLii BblXOAHoLii 
MOAYJ1RU"'l4 Cl4rHaIlOB C MOl1\HOCTIiI iii COOTHOWeti\lll4 
"laCTOTaMIiI 250 rU. - B Kr U.. YPoBHeLii BXOAHblX Clo1rHaIlOB 
He 60Jlee C yt<a3aHHblMIiI ... acToTaM"" 4 :1 

PaccornacoBaHlo1e Me>K.D,y 3AG n p\o1 BXOAHOM HanpR>KeHIiI"" Ha 
KaHaIlaMIiI A""ana30He 6 .0.6 MeHbwe He06xOALoIMoro 
"laCTOT 250 rll - 6,3 KrU. AfIR nOJ1}"leH""R HOMIiIHaI'lbHOii! 
He 60Jlee BblXOAHOLii MOlLl,HOC'" 

To >Ke, nplo1 HaJlWililLol 6AG 
perym1poBxIiI 6aJlaHCa B 
npeAeJlaX B A6, He 6oJ1ee 
Cl>aKToP AeMn<p LoIpoBaH IiIR 3 OnpeAeJ1ReTCR xax COOTHowe-
rpoMKoraBOpliITeJle&il H""e conpoTLoIBJleH""fI HarpY3KI-1 
aKYCT\ll'ieCKoC:; CIiICTeMbI. K BblXOAHOMY conpOTlo1BIleHlilIO 
He MeHee YCIi1J1Ii1TeJ1R B Alilana30He 

... aCTOT 40 r U. - 12,5 KrU 
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napaMeTpbI YCli1m1Tene~ 3Ha'ieHIi1R YcnoBIi1S11i13MepeHIi1~ 

napaMeTpOB 

Wli1pli1Ha nonocbI nponyc· 40ru - npl4 ypoBHe BXOAHOrO cl4r· 

KaHIi1S1 'laCTOT 16 KrU Halla Ha 6 AEi MeHbwe Heo6· 

HepaBHOMepHOCTb 'lac· ±1,5,qEi XOAIi1MOro AfIR J\OCTIi1)KeHIi1R 

TOTHO~ xapaKTepli1CTIi1KI4 C HOMIi1HallbHO~ BblXOAHO~ 

IlIi1He~HblX BXOAOB, MOLl\HOCTIo1 \.1 COOTHoWeH .... 1i1 

He 60nee 

To )Ke, co BXO.QOB TpaKT06, ±2.Q6 

B KOTOPblX npoli13BOART 

'iaCTOTHYIO KOPpeK41i11O 
HOMI1HaTlbHaR BblXOAHaR lOBT B Te'leHl1e 10 Mj.1H Ha BXO,q 

MOLl\HOCTb 6 CIi1CTeMe nop,atOT CIIIHYCO\.1AanbHbI~ 

"MOHO", He MeHee ClllrHaTI 'laCTOTO~ 1 KrUC 
To )!(e, B CIi1CTeMe MCTepeo· 2x6 BT K03W4>li1l.J,/'1eHTOM HeIw'He~HblX 

\.1CK8>KeHIi1~ MeHee 1% 

K034>4>\.1llL'1eHT HenIi1He~· 1% K034>4>Hu,\.1eHT Henli1HeHHbrx 

HblX Ii1CK8>KeHIi1~ npeAycli1· Ii1CKIDKeHIi1H npe.Qycli1nIi1Tene~ 

nli1TelleH B AIi1ana30He 143MepRIDT np\.1 MaKCI11MallbHO 

'laCTOT40 rU, - 4 KrU,1i1 .QOnyCTIi1MOM BXOAHOM HanpR-

Bcera TpaKTa ycwreH\.1R B >KeHI11r.1, a Bcera TpaKTB 

AIi1ana30He 'laCTOT 40 ru- YC\.1lleHIi1R - npli1 BblXO.QHO~ 

125 KrU" He 6O/lee MOl1.\HOCTIi1 OT HOMIi1HallbHO~ 

AO MeHbwe~ Ha 20 AEi 

A\.1HaM\.1'ieCKIi1H AIi1ana30H 50.QEi H3MepRtOT np\.1 nOIlO)KeHL1RX 

npeAYC\I1IlIi1Tel1e~ li1 ycwl\I1- peryIlRTOpa rpOMKOCTli1 , COOT-

Telle~ MOLl\HOCTIII, He y:«e BeTcTBYIOl1.\Ii1X 1i13MeHeHIi11O 

BblXo.o.HO~ MOLl\HOCTIi1 OT 
MaKC\I1MallbHO~ AO 100 M BT 

(2 x 50 MBT B cTepeOC\.1CTeMe) 

YpoBeHb wYMa 1i13MepRIOT B 

A\.1Bna30He 'iaCTOT 31,5 rU,-

20Krl..l. 

11 



rnaBa 1 

12 

L1CTO"lHLIIKLII 

3BYKOBOrO CLllrHana 

3ma lJIa6a nOC6J1~C1W /lCmO'l.IWKOM 30YKOBOZO C«i!HaJla. 

Oco6oe 61lUAIQHIJe yiJeJlJlemCJl paCCMompeuU/o 3JleA/el/mQIJ 

KOHcmpYKl(UU Il eapUaHmaM iJopa60mKu npouzpbl.6ame~ 
J/R ZpaMflJlQClIlllHOK (Ha npUMcpe pacnpOcmpaHCHHblX 
ItlOiJe.neu IlPOMbUu.nCHH020 npou3ooiJcm eu) - OCH08HQZO 

UCmO'lHUKU cumUJla 6 8blCOKOKa'leCmeCHHOU ayauocuc­
me.Ale. 

/locfII08epI/Oe 60cnpoU3sciJellue qx:mozpaMAf '1e603MOJKHO 
6eJ KOppeKl(UU A'IX - 'lUmameJlRM npeiJnazacmCJl 0630p 
CXeMOmeXI/lIKIl coomeemCn18ylOltl,llX ycmpoiîcme (eUHUJI­
KopPCKmop08), 6K.JlIO'IUJl deu u6mopCKUX eapuaHllla. 

lJ.lltjlpceblC IICmO'lHUKU npeikmaoJlcH1:>1 floiJpo611blAj onu­
cmweM uemopC/(Ou KOHcmpYKl{UIi 8HCllllielO UAfla 
(1(IUppO-aHlJJlOl08blll npeo6pa308ameJ/b), 8KJ/IO'IUlOllI,CU 

CXCMbI 1/, lUnG IIC"taJlOeUJKHO, PUCYHKU nC'ItlmlllxX nAam 

6 peaJlbHO.Af ).WClllma6e. 



1 .1. npo .. rpbIBaTem. rpaMnnacT"HoK 

1.1.1. OCHoBHwe nmbl npoMrpwBaTeneM 

KnacCM$MKall.MA 

HeC1\.fOTp.H Ha CKennf~leCKoe OTHoweHHe 6OJJbLlIMHCToa, npOHrpbl­

BaTeJl" rpaMnJlaCTHHOK «(BHHHlIODble nepTYllIKH") QCTalOTCR 

HCTO'IHHKOM N91 B aYllHocHcreMe YSIDK3Iomero ce6.R J1106HTelIR 

MY3bIKH. nOpeKOMeHJJ;OnaTb KaKHe-JIH60 KQHKpeTHble MOlleJlH 

HOBblX JUIGO «BHmâJKHblX» npoHrpbIDaTe.neA JlOCTaTO'IHO CJ10)f(HO. 

nonoMY aSTophl npeWI3raJOT 3aHHTepeconaHHhlM 'IHTaTeJlftM 
caMocrQ}lTeJIhHO nOCeTHTb ellOpYMbl, H306HJIYlOwHe nOJl06HblMH 

peKoMeH,UaumIMH, HanpHMep http://dom.hi-fi.m/forum/9. BMeCTo 3TO­
ro 6YJlyr paccMoTpeHhI aapUaHTbl nopa6oTKH HeAopornx 11 pac­
npocrpaHeHHhlx MOlleneti, TeM He MeHee, n03BOJUIlOillHe oueHHTb 
npeHMymeCTBa BHHHJla nepen UH41POBbIMH HQCHTeJIJiMl1. 

Bblwe ynOMl-tHaJlOCb o Tpy.uHOCUIX 06beKTl1BHOrO cpaSlIeHHfl 
Ka'lecrna 3SY1.J.aHlUl pa31IH1.J.HblX annapaTOB (HanpHMep, yCHJJlITe­
Jlen); n .uaHHOM )!Ce CJJY1.J.ae 3a.aa'la npenellhHO npocra - .aOCTa­
TO'IHO npOClIYlllaTb Ha O.llHOH H TOt!: )!Ce nape «ycuJJliTeJlb-AC» 
o.uny H TY )!Ce KOMno3HUHIO C KOMnaKT-.a"CKa li C BHHHlIOBOi\ 
nnaCTH~IKH ... 

HaH60Jlee paCnPOCTpaHeHHOn Sl"BJHl.eTCH KJlaCcH4JIIKaU.'IH npo­
HrpblB3TeneH no THny npHBOJl,a: 

• peMeHHblH. nacHKoBblH (belt drive); 

• CPPUKUltOHHbIH. POllliKOBbJ" (idler-wheel drive); 

• npm • .fO" (direct drive). 

L{etiCrDHTeJJhHO, Bce OCTaJlbllhle 3JIeMeffTbl npoHrphlsaTeJJSi - HrJla 
c HrJlOJl,ep*aTeJleM (K3HTeJlHSpoM), rOJlOBKa 3BYKOCHHMaTeJlH 
(K3pTPH)UK), ,lJ;ep*aTeJiL ronOBKH (weJlJl), TOHapM, npoBo.a.a, 
p33'beMLI " Kopnyc (Ka6HHeT) - RBlI5I10TC}/ 3aMCHHCMblMH no 
csoeA CYTH. 
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npIIMC'.JaIlIlC. XapaKmep 36Y'lUIlIlJl "pOlupbl6ameJlJl OllpeOellJlemCJI 

C060KYlJl/OcmMO UO COCI1W611blX 'lacmeii, m.e. 8ceu 

KOItC11IpYK~ueii 8 ~eJlO.M. Cpa81leUUe aIJnapam08 110 

mUIIY IIpu60iJa aVCOJ/lOlJllIO VeCC.ltlblClIewLO. 

PeMeHHblH np~BoA 

K~1HeMaTH~leCKH peMCHHbl:H npHBOA npeJJ:craBJUleT C06011 napy 

WKUBOB: OJlHH I-Ia ABHraTeJle (BeJJ:YWHtl), BTOPOH - BCJJ:OMbltl, 

Ha nOBopOTHOM Jl.HCKe, pliC . 1.1.a (lIH60 caM .uHCK HBlI$JeTCH 

WKUBOM, pliC. 1.1.6), CBHJal-lHblX per.lHeM. nOCJIellHHH 06b1'-IHo 

BbmOJIH$JeTCH UJ peJHHbl UlJl.1 nOJJI.1ypeTaHa. nonepe'lIiOe ce'le­

Hlle peMHH MO)f(eT 6blTb npHMoyrOllbHblM, pe)!{e - KPYrJlhIM. 

KaJ3110Cb 6hl, HJfOTOBJleHUe peMeHHoro npHBolla - npocTaH 

Ja.ua'la, HO B npouecce H3fOTOBJleHHH nepBhlx onhlTHhlX o6pa3-

UOB BOJHHKlIa cepbe3HaH np0611eMa: npH BpalueHHu BhICOKO­

CKOPOCTHblX JlBUraTellCH (60Jlee 375 06./MHH) naCHK npocKaKu­

BaJl Ha lliKHBax, '1TO He n03BOJlHJlO 3JleMCHTapHO paCKpYTHTb 
TH)!{eJlhltl nOBopoTHhltl JJ: HCK. 

BIII1MUIII1C! Bce lIIo6aplibie 3IWKU, IlQ36U1/1lR .!tfooelleii, aopecu, 

6 m.'I. 311c"mpOllllble, Jl611J11OmCJI co6cm6elllLOC11IblO 

!IX Y8U)I(ae.JIlblX 811aOeJlbu,e6, a CCblllKU lLOCRIn UllrjJop­

JltaI4UOItl/bUl xapUl,,"ep. A6t110PW KIlUltI ue 3UIllI./lta­

IOmCR peKJUlJIlOii. 

TeXHOJIOfUH TOfO BpeMeuH Tie MorJlH o6ecne'IHTb peHTa6eJlhHOCfh 

npOlI3BOllCfBa JlBHraTeJleH, nOJlll,ep)Kl1nalOlUHX ~Iacrory Bpalll.eHHH 

npuBollHo r o WKHBa HH>Ke 375 06./MHH, a CHH)KClHte MOMeHTa 

IIllepUH li nOBopoTHoro lUiCKa (nYTeM YMcHhllleHHSf ero MaCChl 

I1/HJlH 11.1laMeTpa) HeraTI1BHO CKa3hlBaeTCH Ha paBHOMcpllOCTH 

BpalileHIIH rpar.mJlacrHHKH. B pe3YllhH1Te np06J1eMa 6b1Jla pewe­

Ha 3a C'l eT BBeJJ:eIH1H 1l0nOJlHl1TeJlhllOro 3JleMeHTa - npOMC>KY­

TO"Uloro POJll1K3 , npHBOll.UMOro B llBI1)KeHUe HacallKofl Ha BaJlY 

lumraTeJlSf; Ha OllHOII OCH C pomlKOM pacnonaraJlCH BCJJ.YUJ;lIii 

WKIIB. TaKoH npuBOll HaJbIBalOT llsYXCTynCH'f3ThIM. 
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B - Ki'lHeMBTwlecKBR CXeMB 

6 - npaKTJ.1<JeCKBfI peani'l3BLji'lR 
(npourpblsBTenb Acoustic Signature Samba) 

PVlC. 1.1. PeMeHHblu npi'lBO,ll 

Pa3YMeeTC~.llonOJlH~1TeJlhHaSi cryneHb Y0eJ1J11IHBaJla K03cll41111.ţ11-
eHT lleTOH3 1.ţHH H ypOBe lib POKOT3, li C nOSiBJleHHeM lloCTynHblx 

THXOXOllHbTX llBHraTeJleH BhmYCK nOllo6HbTX npliBOllOB 6blJl npe­

KpaweH. Ewe OllHH HellOCTaTOK peMeHl~OrO npHBOlla - Heo6xo­

JlHMOcrh nOllcTpotlKH 'IaCTOTbl opaweHlISi llBllraTeJlSi (llI.KKa)­
Bbl :.!BaH npU5JlH)K€HHhI M paCY€TOM COOTHOWCIIHH l3€llywero Il 

BellOfo.lO r o WKHBOB. 3TO 05bSiCHSieTCfl TeM, 'ITO p eMeHb BCll,CT 

llHCK He nooepxHocrbfO BH)'TpeHHero pallllyca, a no l-IetlTpaJlbHOH 

JlI1H11H C 60JlhWl1M llUaMeTpOM, nOJlO::.KeHl1e KOTOpoH JalHiCIiT OT 

m6Kocru peMHfl [3] . 
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I3 annapaType BhlCOKOfO KJJa CCa HeT MeJJOlleti: HanpHMep. naCHK, 

Ka)KYWHHC$[ l-I eKIIM p aCXOJlHhlM MaTepHaJIOM, Ha JleJIe BblnOJJlUI ­

eT HC TOJIbKO pOJJb nepeJlaTOllHoro 3BeHa M e)KJlY UlKHBar-.1H, HO H 

aKYCH I <l eCKI1 pa3B$[3bIBaeT AB HraTeJlb OT rOJJO BKH 3BYKOCI1H Ma ­

TeJJ$[, CHH)K a ~ ypOBeHb p OKOTa. DOJJee TOro, I1Mcml O K3'l eCTBO 

H3roTOBJJCJll.HI 11 MaTCpl1aJJ naCl1Ka OnpeAeJJ~IOT K03(~~IIUUCHT 
neTOHa W1H npOl1rphlBaTeJlH C peMeHl-lbIM npHBolloM. 

ABMraTenM 

H CCKOJJh KO CJJOB o JlB llraTCJUIX. CyweCTByeT llBC KOI-IUenUl1H: 

Jl811raTCJlb C MHrKon )JlC KTPOMCX31111'1CCKOn xapaKTcp"CT"KOIt 

(<<cJla6b11t» Jl81IraTCJlb), T.C. HarpY)KeHl-lblt't fi npouecce 3 Kc nJlY­

aTaW1H llO HOMI1HaJJbHOIf M OWH OCTU (Jl1160 MOWHhlii, nOllTop­

Ma)KUBaeMh1l1 MeXaJ-HI 4eCKHM UlUI MarHI.tTl-lblM TOpM 030M), I.f 

.IlBllraTCJlb C :lKCCTKOn xapaKTcpllcTIIKOH (<<CIIJlbllbJlt» .llB ll ra ­

Tem.), 06JJaJla lOwllf't MHorOKpaTHbl M 3anaCOM no MOWHOCHI. B 
CJlytlae HCnOJlb30BaHHH «CJJa6oro » HBHraTeJl1I He npOHCXOHHT 

TOJl4KOo6pa3~lbIX KOJle631mB. yneJlH tlHBalOlUllX K03 4lilJIIUH e HT 

llCTOHaUlHl, T.K. llBUraTeJlb p a 60TaeT paBHOMcpH O, 8blrOH H O 

OTJlI1'JaflCb OT pe)l(HMa pa60TbI «CI1JlbHOro llBl1raTeJl$[»: «pa3-

r OI-l-XOJlO CTOH xOll-pa 3rOH». 

PMC. 1.2. npOl1rpblSarenb Transroror pianra SL80 
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Pa3paGoT'-IHKU 3KCKJl103HBHbIX MOlleJlet! npOHrpblDaTeJJeti llJHI 

CH IDKeHIUI lleTOH aW1H HepellKO UcnoJlb3ylOT HeCKOJJbKO jlBHra­

TeJIet! (pHC. 1.2) HJlH (u) naCIiKOB ollHoBpeMeHH o. 

3J1eMenTbl npHBona KpenSJTCSI. K CTOJlY (OCIIOB3I1HIO - hase). 

O'leBHjlHO, 'ITO ll)ISJ CHl1)((emtR ypOBHSJ pOKOTa erOJl jlOJl)((eH 6blTb 

MaCCI1BHbIM H )l(eerKI1M (pHC. 1.2 11 pHC. 1.3). }lBuraTeJlb HepellKO 

nOMewalOT B OTlleJlbHbl H Bl16po r acSJ.Ull1l1 Kopnyc. 

nOBOpOTHblA AHCK 

nOBOpOTllblH llHCK TaK)((e SJ.BJlSJeTClI HeOT'beMJleMOH 'I3CfblO JII0-

Goro nma npl1BOlla; 11.I1CK 11.0JDKeH 06JlallaTb 60J1bllIHM MOMeHTOM 

Imepulfl1, 'ITO o6eCn e'-l ltDaeT era611J1hHOCTb BpaweHHSJ. 06bl'IHO 

jll1CK 11 3roTaBJl liBaercSJ U3 CnJlaBOB aJilOMl1lUl SJ HJII1 UI1HKa, a 60-

Jlee 11.0pOfHe ~1011eJl Ii - H3 CTeKJla HJIlt aKp"J1a; npl1MeHeHli e 

MaflHlTHbl X MaTepHMoD HellonYCTI1Mo. 

no 1I0pMaM Hi-Fi llHCK jlOJlJKeH ItMeTh lllt aMeTp 270--310 MM II 

BeCIiTb He MeHee lKr [12] . B np"HUHne q,opMa lUl CKa MO)l(eT 

6bITb pa3J1H '"-fDH (pliC. 1.3). 

PMC. 1.3. np0l-frpblEJaTenb Yamamura Churchill 
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nllltMelJUIIIIC. Bbl6upan "POUlpbl8ameJlb, o6pamume 6IlU.ftIOIlUe lIa 
.ftlOccy U iJulUuemp iJuCKa; JlpeiJllo'tmel/Ue c/leiJyem om­
iJa60mb MOiJeJtJLM C 60Jlee mJlJKeJlbUt i)UCKOAt 6oJ1b1ue­
lO iJulUtempa. 

o Kal/ecrBe UCnOJIHeHHR (COcrORHHR) nO,llWHmmKOB li Y3JIa CO­

np5L;'KemUI ,llHCKa 6 UeJlOr.1 MO:.teI-lO CYLHtTh. CJIerKa TOJlKHYB llHCK 

PYKofi H OTMe~IaR Bpe~UI (I1JI I1 KOJUI'IeCf60 060POTOB 11I1CKa) 110 
nOJIHofi oeraHOBKH: JIY~IWI1M GYlleI" npOllfphlBaTeJIh, oGecnel ll1B­

mHrl MaKCHM3JIhHhlti pe3YJIbTIlT; np" 3TOM )f(eJIareJIbHO npHJIO)f(HTb 

K n 06CpXI-IOCfU CfOJIa cpOlieHJlOCKOn 11 n OCJIywaTb, HeT JUi CKpe­

)f{eTa, CBl1lleTeJIbCfBYiOLUero O 31-Ia'HlTeJlbHOM H3Hoce Y3Jla CO­

npR)f(eHUfI. 

MaT 

nOBepx npH130llHOro ,lUfCKa pacnOJIaraeTCR p e3HHoBbHl UJ1I1 cy­

KOHHblti KOBPUK KpyrnoH cl>OP Mbl- MaT, BblnOJll-HHOllHlti He­

CKOJI bKO <J.)YHKUHH: UCKJlI0 1IelU1e npflMOro MexaHwlccKOro KOH­

T3KTa r paMnJIaCfl1 liKI1 C llHCKOM, npellOTBpameHHe npOCKaJIb3bJ­
BamUI rpar.WJIaCHIl-lKU, r aweHHe KOJle6aHl!l1, B03HHKalOLUIIX B 

rpaMnJIacrHHKe npH npOHrpblBaHHI1. 

cPPHK,-,HOHHblM npHBOA 

B CJIY~!ae 4lPl1KUHOHHoro npHBOlla (P"c. 1.4) CBfl3b llBnraTeJIfI C 

n0I30p0Tl-l bIM lll1CKOM ocyweCTSJ15leTC51 nocpellCTsoM p e:mllo8oro 

POJl IIK3. BaJI llBMraTeJIJi li pomlK MorYT pacnonaraTbCJi Ka K no 

BI-IYTpe IUleMY, TaK li no BH e wHeMY 60PTY nOBopoTHoro n UCKa (6 

OTll,eJlbHbIX MOn.eJIRX npOHrpblBaTeJiei i POJIHK pacnOJIaraeTCR B 

BepTlIKaJIhliOH nJIOCKOCTH, conpHKacaflCb C BI-lYTpeHHeH ropll-

30HTaJIbHotf nOBepXHOCThlO llHCKa). B Ka'leCTne LlBHl'aTeJlH 06hl'j­

HO HCnOJIb30BanUCb BblCOKooGopoTHbl e aCHlIxpOllllble HJlU CIIit­

xpOllllble ll,Bu raTeJJit. 4uCJJO CI1HXpmIHhIX oGopoTon pasHo 3000 
IlJIH 1500 06./MHH (npl1 'IaCTOTe ceT'" 50 fu) n 3anUCI1MOCTH OT 

KOJlJ1 'reCTBa nOJIIOCQB (2 UJIII 4). C y',eT0r-.1 'IaCTOTbl BpamcHHH 

rpa~mJIaCTHHKH - 33~ 06./MIlH, llHYTpeHHHtf 60pT 1l0BOpOTIiOrO 

nHCKa nHaMeTpoM 300 MM npoxoLlHT 3a 1 MltHYTY 31415 MM; CO-
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OToeTCTBeI-llIO, BaJl llDUraTenJI npl1 'laCTOTe BpameHHR 

1500 06./MJ1H llOn:>KeH "MeTb lU1aMeTP 6,67 MM, a np'" ' laCTOTe 
3000 06./MIIH - 3,33 MM. 

a - KJ1HeMsrwiecKaR cxeMa 

PMC. 1.4. ctJPJ1K~J10HHbI~ npJ1BOA 

,[(,u aMeTp pom1Ka B Llal-ll lOM paC'leTe He HMeeT 3Ha'leHJ.1H. l.I aCTo­

Ta :>Ke er o npameH J.1n OTHlOll,b He 6e3pa3mt ' lHa: npn llHaMeTpe 
poml Ka 40 MM OHa COCTanHT OKOJIO 250 06./MHII, ' ITO D nepec'le­
Te I ia ceKYH,D,bl JlaeT lJaCTory 4,1 ru. K CO)l(aJlelHllO, 'leJJooe'leCKI1 i1 
cnyx o6nanaeT HaH60JlbLUeii " YDCTBIITenbHoCTblO K KOJI e6aumiM 
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TOHa.'1bI-lOCTH HMeHHO C TaKoi! '-IaCTOToH. npH nepena'le YCHJ1Hjl 

OT JlBIU<tTCJHI K JU!CKY POlJlIK He JWlJ)I(eH npOCKaKllBaTb, ' ITO 

Tpe6yeT nOCTaTO 'IHO nlJOTHoro npH)I(HMa, nOBbl waH Tpe6oS3HHH 

K 1f3HOCOCTOHKOCTH ero nOKpblHIH (06bl <IHO 113fOTaBJIHSaeTC5IIfJ 

TBepJlOJ1 pCJ IfJ-lbJ). 

B pe3YJlbTaTe KOJle6aHH5I BaJla JlS I1TaTeJl51 nepenalGTCH 1{HC­

Ky npaKn1'l e CK II 6e3 ,lI.eMn4>"pOBaHI5I. MHTepeCIiO on,teTHTb, 

'ITO HepOB lIOCTH nosepXHOCTIt BCer o B 25 MKM pe3HHOBoro 

pOJIIIKa ,lll1aMeTpOM 50 MM Bbl3bl BalGT KOJle6alH1R Bbl COTbI 

J nYKa Ha 0,1 %. 

OCIIOHll b l M u e.u,OCTaTKOM lllplIK UIIOllliOU n e p eJla"l1i RSJl5IlGTC5I 

KOlIeGa HH5I TOJ-laJlbH OCTH J CYKa C 'IaCTOTOt! 4-100 ru, a TaK)J(e 

Bbl COKHH ypOBCHb pOKOTa (cyweCTSYeT li aJlbTepHanWHa51 TO ' IKa 

3peHHR, H3J10)f(eHHa.ll B CTaTbe A. M. fll1XHHUKOro «O pOJlUKaX 

11 npY)I(~mKaX», AYJll10Mara3HH NQ4 / 2001). 

OnnlMaJIbllblMI1 C TO ' IKH 3pelHl.ll TexHH'l eCKHX napUMeTpOB 5IB­

JlHlGTC.Il T.l!. YJlY"l m CH ltb l e 4>PHK LUlOllllb l e "PHHOJlbl, npUMeH5IH­

wuec .ll, Hanp UMep, fi «KYJlbTOfiOM» npOl1rpbl BaTeJle TD- 124 

qmpMbr «TopeI-lc» (pliC. 1.5). 

PVlC. 1.5. npOl1rpblBaTenb Thoren$ T0124mk2 
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YJJYljWeHHa~ <PP"KUUOHHa~ nepen:alla, KOTOpa~ pa60TaeT C J.lBYx­
CTyneWIaTOM CB~3b}(), npeliCTaBJJeHa puc. 1.6. 

PI'IC. 1.6. Yny<lWeHHaR q,Pj,fK~j,fOHHaR nepeAa<la (Thorens TD124mk2) 
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Ban ,UOHraTCJUI Qepe3 Pe3HHOBWii naCHK BpamaeT npOMe)l(Yl'0'{­

HblH WKHB, Ha oaJlY KOToporo ycraHOllTleHa cryneH'IaTa51. H3C3,ll,­

K3, nepe.a:aJOwaH Bpamemle POJlHKY. B YCJIOBHRX KOJle6aHHH 

Hanp}()I(eHHSI nJ1TaH".R " H3MeHeHltR HarpY3KH CJIe.uYeT npHMeH.sITb 

aCHHXpOHHl.le ,ll,BHraTeJiU 60JlbWoit MOUţHOCTH, n03TOMY no,ll,­

CTpOHKa '1aCTOTbl ocyweCTBll.ReTCSI n}'TeM TopMOlKeHHJI. 

Pa3YMeeTC.R, npHeM1leMbIM HBJUleTCR 6eCKOHTaKTHoe TOpMO)l(eHHe, 

HanpHMep, 3a C1.JeT BHXpeBbIX TOKOB (TOKOB <l>YKO). Ha cryneH­

'laTOM WKHBe 3aKpenJlSlJOTCJI Me,ll,Hblit "JIU aJlJOMUHHeBblH .uHCK 

60JlbWOrO llHaMeTpa, BOKpyr KOToporo YCTaHaBJlHBaJOTcJI no­

CTOJlHHbJe MarHHTbI (pHC. 1.6.a). 1.f3MeHeHHeM nOJlOJKemlR Mar­

HUTa JI"60 UIYHTupOBaHueM MarHHTHOH uenu H3MeHSleTCSI CTeneHb 

TOpMOJKeHHH. 

npRMOA npMBOA 

YMeHhweHue KOJIlf'JeCTBa BpalUaJOlIlHXC5I. 3J1eMeHTOB, 01.JeBHJlHO, 

n03BOJl5l.eT CHH3"Tb ypOBHH .ll,eTOH3UHH It pOKOT3. n03TOMY no­

nblTKH YCTaHoBHTb J.U1CK Henocpe.n:CfBeHHO Ha BaJlY l{BUraTeJlR 

npennpUHHM3JlUCh nOCTOHHHO. OIUIH "3 nepBblX oapHaHToB 

np5l.MOro npHBo.na (puc. 1.7) 6bU1 3anaTeHTOBaH <ImpMoH «TopeHc» 

B 1929 rOJlY! Hau60JlbWee p3cnpoCTpaHeHHe npHMonpHBo.uHble 

npO"rpblBaTeJlH nOJlY1.JHJlH C pa3B"TMeM 3J1eKTpOHHKH B KOHue 

70-x fO,llOB XX BeKa, nOTeCHHB llpyrHe BHJlbJ npHBollOB . 

.QeACTBUTeJlbHO, npHMoit npHBOll, HMeeT CBOH ,llOCTOHHCTBa: MH­

HHMaJlbHWH K03l!>l!>HuUeHT .neTOHaUHH, OTcYTCTBlte He.uOJlroBeq­

HbJX pe3HHoBblX H311cm'H, YJl06CTBO noerpOCHH5I. nOJlyaBTOMaTH­

'1eCKHX " aBTOM3TWleCKHX npoHrpblBaTeJleit K Hell,OCT3TK3M 

MO)KHO OTHecTH nepella'lY BH6pauuit JlBHraTenH HenocpeJlCTBellHO 

nHcKY. 3T" BH6paUHH B03HHKalOT npH KOppeKTHpOBKC CKOPOcrH 

BpaweuHR. HOC5I.Ul.eH HMnYJlbCHblH xapaKTep; K3K pe3YJlbT3T, 

BOJIIHKaeT POKOT 'IaCTOTOH 8-22 fu. 

YKa33HHble THnbl npliBollOB HMelOT CBOH (o6beIITUBHble) npeHMY­

weCT03 H He,llOCTaTKH, 3 oueHKJf Ka'{eCTB3 3BY1.JaHHH (cy6beKTItS­

Hble) Ha HHTepHeT-l!>0pYM3X nopoH llHaMeTpaJIbHO npoTuBono ­

JlO)KHbI. C TO'IKH 3peHl1H aBTopoB npenn01.JTltTCJlbHO npl106pe­

TelHle np$lMOnp"BOJ.lHOrO npOHrpbJBaTCJlSI (pa3YMecTcH, eeRlt 

pe1.Jb HneT o 6JO,ll:lKCTHblX MO,lleJlHx) npOU3BO.ilCTBa 51noHl1H .ilO 
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CCpC.D.HHhl 1980-x ron-OH HbmYClm c nOBOpoTHhlM (pivoted) TO­

HapMOM. J1 3.llCCb aBTOphl HC npOTHHOpC'IaT cc6e, KaK MO)KCT 

nOKaJaTbCSI Ha nepBblH H3fllSl.ll. TIpSlMonpHHO.llHble npOHrpWBa­

TC1lH nOJlY1.JHllH HaH60llbwce pacnpOCTpaHCHHC HMCHHO B 3TH 

roJlbl, llOCTHfHYB TCXHH'ICCKOfO COHcpmCHCTBa, KOCHYBwerocfI 

BCCX Y3JIOB, a HC TOJIbKO co6CTBeHHO npHBOlla. l1x KOHKypCH­

TbI - BHHT3:IKHble npOHrphlBaTCJlH C JlPYfHMH THnaMH npHBO­

AOB - 06bl'lHO 3Ha'lHTCJlbHO CTapwc, 'ITO BJle~ICT 3a coGoli 

60J1bWHH H3HOC HX MexaHWleCKHX Y3JIOB. KpOMC rofO, y npSlMO­

npHBOllHhlX npOHrphlBaTCllCH nOJlHOCTblQ OTCYTCTBYCT H3HOC 

.llBHraTCJlSl. 

PMC. 1.7. nPRMoif npH8D,q 

.lInSl TCX '1ltTaTeJICH, KOTOPblC CK1l0HHbI K caMOCTOSlTeJIhHOMY "3-
rOTOBJlCHHJ:O HllH JlOpa60TKC npOMblwnCHHblX KOMnOHCHTOB, 

llaHHblH THn npOl1rpbIBaTCJICH, HanpOTHB, HCJKCJIarelleH: xapaK­

rep 3BY'IaHHSI HMnOpTHblX MOllCJICH H3MCHHTb nOCTaTOI.JHO C1I0)K-

110, a 113 OTC'IeCTBCHHhlX npOHrpWBaTclIctl nOJ1.0HllCT Jl HW b 

«311CKTpOHl1Ka 3 0 -017», o611analOlllaSl HeChMa CKpOMHblM 

nOTCHUHanOM .. • 
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1.1.2. Y311b1 npoM.-pblBaTeneM 

B npe,ubUl.yuteM paJ.lI.eJle, HapH.lI.Y C pa3JUt'-lHblMH TlmaMI1 npH­

BO,uOB, 6bIJIH pacCMoTpeHhl: nOBOpOTHhlH .lI.HCK, CTOJl, MaT - Y3JIbl, 

Henocpe,uCTBeHHO CBJlJaHHhle C npHBo,uOM. Onpe,uemmWHCh C 

KJIaCcHqmKauHeH npOHrphlBaTeJIeH, MO}l(HO nepeXOJlHTb K pac­

CMOTpeHl1lO OTn;ellbHhlX Y31l0B (8 nOpJlll.Ke $OpMHpOSaHl1.S1 li 

cnenooaH HH 3BYKOBOro CHrHaJIa). 

ronOBKa 30YKOCHMMaTel1S1 (phono cartridge) 

non; 30YKOC"UM3TeJ1eM nOHHMalOT CHCTeMY «ronOBKa - TOHap~N. 
f01l0SKa 3BYKOCHI1MaTell.Sl BKJHO'-laeT B ce6J1 I1rny (stylus), Hrno­

Jlep)l(aTeJIb (cantilever) 11 npeo6pa30BaTeJlb (transducer) • 

. 1-13 JlOBOJIhHO MHorO'-ll1CJleHHOro ceMeHCT8a npOBcpKY BpeMeHeM 

Bbl,Uep)I(aJIl1 JTHlUb rOJIOBKH 3JleKTpOMarHHTHoro ntna, a HMeHHO 

Jtoe pa3HOBH.IIHOCTl1 TaKHX rOJI080K: C nOJtBl1)1(HhlM MarHUTOM 

(MM) 11 nOllBl1)1(HOH KaTYlUKOH (MC). HaH60nee pacnpoerpa­

HeHbl MM-rOJlOBKH 8 CHJTY 60JlbllleH TeXHOJIOrH'!HOCTH (pue. 1.8) 
n, COOTBeTCTBeHHO, cpaBHHTeJIhHO HeBblCOKOH u eHhl , a TaK)I(e 

YJl06erBa HCnOJlh30BaHHfl. 
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MC-rOJlOBKH, B 06WeM CJTY'Iae, OTJIWIaIOTC5I HaHJ1Yl.IIJlHM Ka'I C­
crBOM 3BY'laHU5I , HO Tpe6YIOT cornacYlOwero Tpallc41opM3TOPll 

(step-up transformer) BBHllY ""3Koro ypOBWI BblXOllHOro Ha­
npmKeHH5I- 0,1--0,5 MB (npoTHB 3-5 MB Y MM-roJ10DoK). 
CywecTBYIOT MC-rOJlOBKH C TaK Ha3blBaeMblM «BbICOKHM 81.1-
XOJ1,OM» - llO 1,6 MB (hi output), OJlHaKO umpm;:oro pacnpoCTpa­

HeHH5I OHIt He nOJ1Y'luJ1n. 

KpOMe Tora, y BceX pa3HODH,llHOCTeH MC-fOJlOBOK eerb li Jlpyme 
He,ROCTaTKU: Cll0)KHafl npoue.llypa YCTaH"OBKH H perYJ1l1pODKH, 
Heo6xo.llHMOCTb nepltO,Rlt'leCKoro pa3Man-mQUBaHIHI; 33MeHa Hrllbl 
B03MO:lKHa JUlWb Ha 3aDO,Re-u 3roToBuTelle; Ha xapaKTep 3BYQaHIHI 
OKa3blBaeT BJ1H}lHHe Jla:lKe TeMnepaTypa D nOMeweHHH npOCJ1Y­
LUHBaHHH [5]. 

npH n O)1.KJ1IO 'IeHHU rOJIOBOK CJTe,llyer y'ntTblBaTb UBeTOBYIO Map­

KHPOBKY "POBOllOB: 

KpacHblH ....••••.•. , ... " ............................ npaBblH KaJ-I3J1 (clIl' lIall); 

3eJleHWH .....................•...•.••.••..........••..•. npaBbJH KaHall (JCMJUI); 

6eJlblH .... ..... ....••. ••.......• ...• . ,., •••. ..... ••• , .•. .. 11eBblH KaHa}1 ( c Hf Hall) ; 

CHHH" ................... " ................................. neBbn1 KaHall (3eM1H1). 

BUHMaUHe! Hu B KoeJH CJly.,ae Ile clIeiJyem ripuIlau8amb IIpORoOa 
llenocpei}cnUleHHo K KOlun(lJ(fflllbLlI 6bU1oiJllM ZOJlO6lW! 

HaUJIY'lUluii cnoc06 - npUJKamb "p08oiJa 1( Bbl8()()llAl 
C nOMOU{bIO KOlll!'I€K, tlbtpe3lllIHblX U3 lIOJlU6U1U1JlXJlO­

puiJnoii IIlpy6KU (l(eM6puKa) COOmtlemCIIlBYHJU{ezo 
iJuaMempa. 

MrJl3 - ellHHcTBeHHbIH 311eMe HT rOJlOBKH 3BYKocHHMaTeJHI, 
HenOCpe.llCTBeHHo KOHTaKTHpYIOWHH C rpaMnnacTHHKoH, 4TO 
HaJlaraeT nOBbIweHHble Tpe60BalHtfl K ee TBep,llOCTll li 113HO­

coycrOti.'1ltBOCTH. JIHUIb allMa3 11 camlmp (8 MeHbweiî CTeneHU) 
y.n;OBlleT BopRIOT 3TUM Tpe6oBaHltSlM. Pa60Ta limbI 3aKJlIO'l3eT­
CR B CJIe.llOBaHl1if no KaHaBKe rpaMI111aCTlfHKI1 (pliC. 1.10), n o· 
BTOPRlOweti. nYTb pe3ua peKop.n;epa (puc. 1.9) ~ YCTp oMcTua 
llJlR 3anHCH 0pifnmaJla rpaMnJl aCTHHKif ( ll l1CKa C J1aKOH bJ M 
n OKpblTHeM). 
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npIIMe"lalllfe. PaCCMOmpC/tUe mcx/toJlolUii JOIIUCU li U310m06JlC­

/tUR lpa.JUII.IIaCmUIIOK 6blXoiJum Ja pa.JUKU lIacmo­

RI~eu KIIU1U. 

nOnltrHblM npeIlCT81lJlReTCR HCnOJlb30n8HHe H HfJlbl, csoel! 

4>opMOI1.nOBTOpRlOllleH 4>OPMY pe3ua (TpeYfOJlbHYIO). Ho TaKafl 

l1.rJl8 6YJleT CHltMaTb CTPY)!(KY C H3fH6oB KaHaSKH, 'ITO HeJlO­

nycnu.lO! B HTOfe HaH6oJll>llIee pacnpOCTp8HeHHe nOJlY'lI1Jlli 

T.B. 3JlJlunTu'-IeCKUe J.1.fJlbl - KOMnpOMltCCHble C TO'IKU 3peH~UI 

Ka'l eCTBa 3BY'-la~ll1fl, 113HOCOCTOHKOCTU H TeXHOJlOrWIHOCHI B 

113rOTOBJIeHHH. 
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PHC. 1.9. Pe:Je4 peKoPAepa 

PHC. 1 .10. TaK Bblrnţj,/.lJ>lT J>lma 3B'f1(OCHJ>lMaTenfl B KaHaBKe nnaCTJ>lHKU 
npJ>I MHoroKpaTHOM ysenW-IeHUI1 



I1rJlo.l1cp1K3TCJlb (K3UTCJIIIUp) - Sa)KHeHUlH" ')] leM.eHT, 'lbH f«6-

KOCTb OKa3bmaeT OnpelleJJ.snOWee BJUUIHHe Ha pe30H3HC: ((Macca 

nO.llsu)I(Hoii CHereMbl - fl.f6KOcrb MaTepl1aJ1a rIJlaCnlllKH». CHU ­

)f(afl M3CCY 110llBH)KIIOH cnCTeMbl, B KOTOpylO BXOllHT HfJla c 
Jlep)I(aTeJleM, MO)l(HO llo6HTbCSI CMeweHH5J <lacroTbJ pe30H UI-lca 

3a npelleJlbl CJlbllllHMOro llHana30H3. OPH MHHHM3JlbHOH Macce 

HfJlOllep)f(aTeJlb llOJl)l(eH 6blTb rH6KHM II npO'-lHbIM, He HMeTb 

c06CTBeHl"IblX pe30H3HCOB - npOTUBOpe'llIBbl e Tpe60BaHHSI, 

KOTopble YllOBJleTBOp5JlOTC5J 3a C'-ICT l1CnOJlb30BaHHH CnCUHaJlbHbl X 

MaTepHaJIOB. 

"pHMC'I3111IC. HCKomopblc clleu,uaJlUCmbl llOJlalalOlIl, '11110 lOJ/06Ka 

3fJYKOCI/lU'tfUmeJ/R /ia 80--90 % ollpeiJeJlRem Ka'leCIIIOO 

30Y'IQIIUR "polllpW8ameJlIl. PQ3y.MeemCR, 311/0 oOl/a 113 

OC/108/ibII COClIIaOJlRIOUJ,IlX, 110, Bo-nCI'BbIX, lIe eihlll­

C11J8ellllall; BO-STOPbIX, 8 "POl12pbI8QmCJle 8bICOKOlO 

K.1QCCa Il OO.JVK11a Oblmb yemal108J1t11a lOJlOBKa Ilao­
Jle:JKQw,elO Ka'leemoa! flo .MllemilO aOlllopoo KIlIUII, 

."'O:JKI/o l060pll11lb o «zoJloee allltapaJllQ», 3aOaoaC.,1/0A1 

eueme.JUoii «lOJlOBKa - mOl/apAI», OC"UlJIbllblC JJlC."CII­

mbl "Olfeem6CIIIIOlO IIpOUlpbl8allleJlIl OOJl:JKl/bl ((elJ-

6J1lOiJamb IIciimpaJlUllwm». 

Aep>KaTellb rollOBKM (shell) 

Ha3Ha'leHHe ')JleMeHTa HBcrBYeT H3 H33BaHHfI. 06bl'11i0 llep.>KaTCl lb 

fOJlOBKH npe11CTaBJlHeT co6on OTneJlbHblii ~meMeHT, n03BOJIHIOLUHii 

6blCTPO MeHRTb fOJlOSKY 3BYKOCHHM8TeJlfl (pliC. 1.11). Hanpu1'.lep, 

B UCl1HX cpaBHelHlSl HJlM TecrHpoB8UHH. B OTnellbHblX r.-1OJJ.eJl5lX 

llep.>KaTellb Hepa3ber.1H0 COBMeUl3eTCH C TOHapMOM. 

)lyroo6pa3Hblti Bbl cTyn CllY.>KUT LUUI PY'-{HOH YCTaHOBKM!cHSlTU5I 

31lYKOCHHMaTellH Ha rpaMnJlaCTHHKY. 

Tpc60B3IHHI K KOHCTPYKUHH o'leSHllHbJ: MaKCI1MaJlI"HaH .>KeClKOCTb 

npH MI1HHMaJlbHoH Macce, OTCYTCTSl-ie c06crseHHbTX pC30HaHCOB 

(s CJlbIWHMOi! '!acru 3BYKOBOro 11l1ana30H3). B Ka'leCTBe MaTe­

PH3Jl3 llY'lwe Beero nOD,XOll.HT MarHHH H ero cnJl3Bbl. 
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PI4C. 1.11 • .l{ep>KaTeJlb ronOB/CI1 Audio-Technica MG- 10 

TOHapM 

PaHce ynOMHHaJlOCb, 'ITO 3BYKOCHHMaTeJIb npellCTaBmrCT C060H 

cUCTeMy «rOJIOBKa-TouapM», 3 T3fOKe ocnapUBaJIOCb 6bITYlOll1eC 

MHeHHe 06 onpeLlCJI5IIOI.QCM Bl1H5IHHH rOJIOBK" 3SYKOCHI1MaTeJIH 

Ha xapaKTep 3SYlfaH"5l npOl1rpblOaTeJUI B ueJIOM • .llefiCTBJ.1TCJIbHO, 

npouecc cj)0pJl.fHpOBaHU5I 3BYKOBOfO CHfHaJI3 Half"HaeTCfl Ha 

CTblKe K3HaBKH fpaMflJIaCTHHK" C HrJlOH, a CJJeJlOBaHHe HrJlbl no 

KaHaBKC 3allaeTC51 TOHapMOM. Ccj)0PMYJlHpyeM Tpe6oBaH"H K 

TonapMY: 

• np0ll,OJlbHafl OCb fOJIOBKU 3BY KOCHHMaTeMI JlOJI)KHa Bcerna 

GhlTb ,ol3npaBJleHHOH no KaCaTeJlbHOH K OKPY)KHOCfH, KOTO­

pOH MO)l(HO YCJ10BHO C'!HTaTb K3HaBKY rpaMnJlaCTlIHKU; 

• Ha Hf1IY H ereHKH KaHaBKI1 He JlOJl)l(Hbl JleikTBOBaTb KaKl1e-

111160 C"Jlbl, 3a UCKlIlQ'leHHeM He06xOlll1Mbl X J])lfl orH6aH~HI 
MOJlYJll1pOSa l-IHoH KaHaBKU; 
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• urna ,aOJDKHa HaXOJlUTbC$! B nOCTO$!HHOM KOHTaKTe C 06eUMH 

CTeHKaMH KaHaBKU; 

• TOHapM HH MexaHU<leCKH, HH 3JleKTpH'leCKH He l {OJ1)KCH OKa· 

3bIBaTb BJUISlH lm Ha a~tnJIHTy.QJm-'IaCTOTHYlO xapaKTcpH CTH­

KY rOJlOI3KH 3BYKOCHHMaTCJI$!. 

CKOHCTpy"pOBaTb TOi-mpM, YJlOBJICTDOPHIOLUHH o .uHOUPCMCIlI-IO 

BceM 'IeTblpeM Tpe601JaHH$!M, - CJIO)l(HeHUl3$! IIH)I(CHCP H;'UI 33-

.ualla. Ha3H3l leiUlC li 06beM .u3HHOH KHHnt He n03BOJUIlOT no,a­

p061·IO paCCMOTpCTb BonpOChl paC'leTa, KO I·ICTpyupOl3alHul 11 

HaCTpOHKH TOHapMOB, n03TOMY orpaHWlllMOl JlUlUb Hc60JIbUHlM 

0630pOM. 

nO,aaBJlJllOW3$! 'laCTb npOMrpblBaTeJlCH YKOMnJlCKTOB3H3 KJlaC­

CMQeCKHMU nOBopOTllblMlt (pivoted) TOHapMa~Hl , COCT0 5lW l1Mli 

H3 npOTliBOBcca (countcrweight), nOBOpOTIlOrO Y3Jla (nOlJ,BC­

ca - bcaring) , Tpy6KII (arm tube). TIo $OpMe TaKHC TOHa\Hd!.>1 

MO)l(I-IO pa3,aCJlHTb Ha Tpl1 Tifna: npHMOH (pliC. 1.12), 1130rHYThlii 

(J-06pa3HbliI, SME, pliC. 1.13), S-06pa3l1blH (p'iC. 1.14). 

Pl.fc. 1.12. npf1M OM TOHSPM 
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~;- l ,.", II : . 
PAEaIOOH 1'ICtI-UI'_ 

PMc. 1.13. SME-TOHaPM 

PMC. 1.14. S-OOP83HbI~ TOJlapM 

PMC. L 15. npe)l1rpblBaTeflb c 3 rOlltlpM8MU (KOIICTPYKI4HR T. noj:fwa) 
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C TCXHU'leCKo il TO'IK I1 3peHIHI 06'beKTlIBHble p a3Jl II'UHI Me)KJJ:Y 

TOHapr-.mMH 3 T11X THnOB OTCYTCTOYIOT. Pa3YMeeTC5I, pe<lb IweT o 

npaBIIJlbHO CnpOeKTl.fpOBaHHblX li Ka'leCTBeHHO H3roTOBJlCHHblX 

TOHapMaX. np~1 OLUIHaKOBbIX WH1He, 3aXOlle ",rJlbI II yme KOppeK~ 
Uit'" MO)KHO JJ:061tTbCH OJJ:HHaKOBOil yrJlOBO~ norpewHOCTl1. A 

cy6beKTHBH bl e pa3Jl11'1I151 yno6Ho "'CKaTb npl1 nOMOll.{11 TpexTo· 

IWpr-.lllblX npOl1rpblBaTeJlCH (pliC. 1.15). 

Pe3eu peKopllepa B npouccce 3amiCU nepcMemaeTcH no np~I .Moil 
JlI1HI1I1- BlIOJlb pallHyca 3anl1CbIBaeMoro n UCKa. rOJlOBK3 3BY­

KOCIIHM3TeJlH (Ha TOHapMe nOBopOTHoro TllI1a) llB l1 )1(eTCH no 

nyre C pal UiYCOM, paBllblM paCCTOHHUIO MC)f(lIY nOBOp0Tl-IOM OCblO 

TOHapr.13 11 KOH'U1KOM UrJlbl. TI03TOMY Me)f(llY HanpaBJleHl1eM 

KOJlc6aHHH I1IJlbl H paJl.I1YCOM, BllOJlb KOTOpOro KOJle6JleTC5I pe3eu 

npl1 noncpe<IHOH 3anl1CI1, 06pa3YCTCH HCKOTOPblH yroJl, Ha3bm3-

eMblH rop"30HT3J1bHblM yrJloM norpeWHOCTlI (tracking error). 

M"'HHr-.UI33UIl51 I1CKa)KCHHH, Bbl3BaHHblX HaJIH'll1eM YKaJaHHbl x 
norpewHoCTeH, lIOCTHraCTCH, 8o-nep8blx, pacnOJIO)f(eHl1eM Hl­

llOBKI1 nOll HeKOTopblM yrnoM K npolIollhHOn 001 TOHapM3 - T.II. 

yrJloM KoppeKUIIH (offset angle), a BO-BTOPbIX, yneJIll'lCIHleM 

paccToHHllH OT ocu nOBopoTa TOHapMa no OCTPHji UroJlKI1 11 0 

OTHoweHHIO K paCCT05llIHIO OT ueHTpa nOBopoTa TOHapMa JIO 

ueHTpa nl1CKa. TaKuM 06pa30M, o6ecne'JUBaeTCji 33XO,ll, II 1']] bl 

(overhang) 3a WrIl1Hllellb )]JICKa (pliC. 1.16). 

PHC. 1. 16. A - 38XO,Q I-frnbl, 8 - yron KOppeK1J,1-f1-f 
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Y COlJpeMeHHblX TOHapMOn rOpll30HTaJlbllblil yroJl KOppeKUIIH 

COCTanJHICT 20--27', ~ITO o6ecne~IHBaeT MHHHMaJlbHYIO OlliH6KY 

CJleJlOB<lHIUI . BCJlellCTBHe 3aXOlla B03HHKaCT 3Q)<JleKT, Ha3bIDaeMwH 

CKOJlb}KCmtCM (skating), CTpeMflUlI1HCfI CMCCTI1Tb TOHapM K UeHTpy 

npourpblBaeMoH nJIaCTJ.1HKUo ,UnSI ero Kor.meHC3UHH IIPI1MCH}{IOT 

CnCUHaJIbHble MexaHH3Mbl 3HTlICKeÎiTHHra (anti-skating). ECJJJ.1 

HenpaBUJlhHO oTperynHposaTh aHTMcKeHnIHf, 1'0 Hrna 6YllCT OKa -

3hIBan HeOllHHaKOBoe JlaCJIe}lHe Ha BHY1'peHHlO1O J.1 BHCllIHlO1O 

nOBepXHOCTI1 KaH3BKH, 'lTO Hm136e)KHO npHBelleT K IfCKa)KCWIS1M 
CHrH,Ula [5] . 

",IIIMC·HlllilC. A llImlCKeiimllllllfe06xoull.1U mOllbXO liP" 60CIIP0U:J-

6eueHUU c m ep e03QIIIl Ce ii; y .MOIl0cP0lI ll'l eCXUX 06a 

Kpall 36YX060ii (J0POJKKU Il ecym lliJelllll/l'lIlYIO 

uurjJOp.Afal(UIO. 

LVul npJ.1Mepa, B TOHapMc SME 3009 norpewHoCTh COCTaBJI}{CT 

Bcero nUlllh 0,012 rpall./MM, T.e. npM CMemeHlH1 HfQJIKIl B CTOpO­

HY OT UeHTpaJlhHOII <laCT" 30Hbl 3anUCH (me 1l0rpeWHoCTh paB­

Ha I-IYJlIO) Ha DlUlH MHJlJIHMeTp. yron 1l0rpeWHOCTI1 B03paCTaeT 

Ha llBeHallllaTh TbIC5t~IHbI X r pallyca. KpOMe 31'oro, cyweCTBylOT 

YllJlHHeHI-lbiC BepC"" TOHa PMOB. B KOTOPhlX paCCTQ)lHHe Me)l(Jly 
Bepn1K3JlbHOH OChlO nOBopOTa n HI110H 1l0CTllr aeT 308 MM (npl1-

6JlH311TCnMI0 1211IOH1-o10B), B pe3ynbTaTe ' Ier o lirna llB"DKe1'CfI n o 
60nce nOJlorOH .ayre, COOTBe1'C1'BeHHO MeHbwe OTKJlOJ-l5tnCb OT 

1'paCK1'oplHl pe3ua npH 3annCH (pliC. 1.17) [Il} . 

Pa3YMec1'cSI, pa3pa6oT<Ul Ka)\.'i npCllCTaBJ15tJlOCb 60Jlce nOfl1'l lIbl J\.! 

C031131Ule KO loICTPYKUHJ.1 1'OHapMa, nOllo6Hoi1 Y3JlY nepeMewclHul 

pe3ua peKop.aep3. TaKHe TOHapMhl nQJIY'utJlH Ha3B3HHe Ta llrCIf­

IJ,1I3J1bllbIX (tangential-tracking). Hx npu HuHn lleliCTBHSI HeTpyn­

HO nOHRTh H3 pliC. 1.18: rOJlOBKa nOlweweHa Ha MOHope.lJbCC, 

ncpeMellleHIIC OCYllleCTBJlSle1'C5t B pallH3JlhHOM HanpaoneHHH 3a 

C'ICT MexaHWleCKoro ClIenJleHHR KOWIHKa Hfnbl C KaH3BKoM. 

Q'leBHllHhlM lIe,ll,OCTa1'KoM Jl.3HHOH peanHlaUIiU f1BJlHeTCH TpeBue 

D CHCTeMC «nOllBCC-MOHOpeJlbC», npHBOllflll1Ce K Hc paBHOMepHO­

MY OnJ.1paHHIO KO H1.JH Ka J.1fJ1bl Ha CTeJ-lKH KaHaBK H. npl1 31'OM 

BHY1'peml flH CTCHKa HarpY)l{aeTC5t CnJlbHee, 'HO npUBOlll1T K cy­

IlleerBcHHhlM HCKa)KeHUSlM. 3TOro He.u:OCTaTKa JlI.HUeHb1 llpyrlie 
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P",c. 1.17. Thorens TO 520 C TOHaPMOM SME 30 12R W/UHOO 121lJ(Ji1MOB 

PHC. 1.18. TSHrelll.1l1aflbHbli:t TOHllPM 
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pa3110BHJlBOCTH T3H r e HUH 3J1hHOro TOH3pMa: C B03JlYWllblM no,ll.­

DeCOM (air-bearing) u cepsOnpllBO.llOM (servo drive). ODJi3KO 

n epublll 'lpe3Bbl'IaiÎHO CnO)Ke H B YCT3t10BKe, H3CTpoIIKe II 3KC­

fIJlyaT3uHH, 3 STOpOl1 nonsep)Kel-1 SJHHIHIHO OWH6oK CHCTer-lhl 

CJle)l{CHH5I! ynpaSJlellll51 npHBOJlOM. 

06111.IIMII lIe,ll.OCT3TK:IMII Bcex pa3HOBHJlI-IOCTe H T<tHreHUH3Jlbl·lbIX 

TOHapMOB 51BJl5l1OTC5I: 

• SbICOKa.ll lleH3; 

• HepaSNICTBO MOMeHTOB liHe p lll1H D rOpHJOHTaJlhHOH H sep­
T11KaJl bHOli n JlOCKOCnIX, npUSOIvmll1 e K I1CKa)KeHHm.f; 

• 6oJJl,wec sper-nI n 0 l1 cK3/Bbl6opa npOHJ80JlbHOrO TpCK3. 

K npellMywccTS3M MO)KI-IO OTlIeCTH: 

• OTcYTCTsHe 3q)(~eKTa CKaTblBalil-151; 

• IlPOCTOTY perYJTHp080K (B CJIY'Iae cepBOnpH80Jla) ; 

• S03MO)l(J-10CTb p eaJ1HJalllili npo HrpblDaTeJl5l-a BTOMaTa, oco-

6eHHo JlSycTopOimero , ne IIY:JKJlalOWerOc5I S nepeoopoTc 
rpaMnJlaCTH I-IKJ.i npY'IHYIO. 

npH>KHM (Clamp) 

H a pliC. 1.15 BI lIlHa MeTaJ1JrU'leCKa51 KOHCTPYKWISI, ycraHOBJIeHHaSi 

Ha Uel-ITP IlJlaCn tHKI1 - npIDKIIM, BhInOIlHSl IOWH" PSlJl q,YHKUllH: 
npellOTspawe~me npOCKaIlh3blBaHHSI, nOJlaBIIeHile pC30J-J aHCOB H 

Bblparnummme rpa r-mJlaCTl1HKJ.i. KpOMe TOro, Ha n pl-1>KHM MO)f(­

HO ycr<lHOBHTb y pOBellb. H eo6xo.lll-1.Mbltt 3Jler-teHT MO)KHO lIJBJle 'Ih 

113 ODJIOl lMeHHoro erpOliTeJlhHOrO HI-ICTpyr-·teHTa, ' ITO li npOJleJJaJl 
T. Jlottw. 

BIIIIM31111('! 
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'\Il, JW06XOOIl.JJtO flblcmafllmlb JIOJlQ)I(ellUe IlpOuzpblfla­

I1U!JtR (opllewllllpynct>, JW"pUMep, Ila n (}6()pomllbul iJuCK 

IUlIl tlJlOU(aiJKY ItlQJWpAta) cmpolo ZOPlt3QIIDWJlbllO! 



.lInSl: CaMOCTOSl:TeJ1 bHOro H3r OTOBJlCHJ.1S1: MO)f(HO nOpCKOMCHJlOS<lTb 

CJlCJlYIOWYfO KOHCTPYKUlI IO n plI)f(J.1 Ma, npenCT3SJlCII I-I YIO I-Ia 

PJtc. 1.19. MaTepuan - aJIIOMI1H I1 H, Macca - 350 r . 

60MM , 
11 . 5OMM , I 

, 
~ 

I I 15MM 

n 
, , 
~ 
N 

, __ -'=II=----I17,25MM 
r-' 70MM . 

a. roTOSOO "'3,llC/l"'O 6. 'lepre)/( 

PMc.1. 19. npmK"'M 

A l1 aJlOrJ.1l1HbI M UC JlSlM CJI Y)KUT KOJl bUCBOti cTa5 J.1 JlH3aTOp 

(Rccord Stabilizing Ring), p acnOJla r acM blti n o Kp310 rp3MnJla· 

CTIIHKH (puc. 1.20). 

OTMCTI1 M, I ITO He CTOIIT 'lpC3MCpI-lO YnI:)I(eJlJlTb KOHcrpYKLllt 1O 

nplDKI1 Ma 11 cra6l1JUl3aTOpa, T.K. JlBllraTCJlb MO)l(CT HC cnpaB l1Tb· 

CSI C llonoJUIIITCJlbl-loti HarpY3Kol1. 

PHC . 1 .20 . KOIIbl.jCSOH cra6unu3arop 
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1.1.3. Aopa6oTKa npOMrpbIBaTe11S~ 

o ",enecoo6pa3HocTM Aopa6oTKM 

B nOCJlcJlIIHC 5-10 JICT nOjlOi1JlHCb CTaTbH, nOCOflWCHHhlC llO­

pa60TKc npoHrpbIBaTCJICH npOl.fJBO.llCTBa CCCP «3JlCKTpOHHKa 

EI-Ob, «PalulOTcxHHKa-OOh, <<ApKTyp-006C>> [6-101.uo )UIaC­

ca Hi-Fi. <DaKT caM no cc6e nOJHTHBHbIl1, T.K. no,uaBJIflJOlUee 

60JIbWHHCTBO aYllHOHJllaH"l1 (H HX JIY 'UIHfC npcllcTaBHTCJIH, 

cKpbIBalOlllHccSI nOlI OTBJIC~ICHHbIMH nCCBll,OIH1MaMH Ha aY,UHO­

<pOPYMax) HaBSI"JbJBaJIO CTCpCOTl1n: «Hlt'ICrO xoporncro HJ ,uo­

pa60TKH COBCTCKOH (HJroTOBJICHHSI CaMOnCJIbHOl1) TCXHHKH HC 

BbIHllCT, JlY'IWC HaKonHTb 3 HHYIO CYMMY H npH06pcCTH HOPMaJIb­

HblH qm.pMCHHbIH annapaT!». 

Hcron ooauHC Cy6'bCKTOO, CYWCCTOYlOlUHX 3a C~leT pCKJlaMbl <pHP­

MCHHOH TCXH~IKI1, BnOJlHC 06'bHCHI1MO - llopa6araHHblC COOeTCKHC 

np0l1rpbIB3TCJII1 HCpCllKO npCBOCXOlljlT no CBOI1M nap3MeTpaM 

(06'bCKTHBHhIM " Cy6'bCKTI1BHblM) HMcnHa qmpMcHHhlH «HOOO­

lleJ1» o UCHOBOM ccrMCIITC llO 1000 llOflJIapOO, T.C. 610JDKCTHblC 

MO.lICJlH, Ha KOTOPblX H llenaCTCfl OCHOOllafl npl16blJ1b npOHJOO­

AI1TCJlCH li npOllaOllOO. 

ECJYCJlOOHO, .lIOpa60TKa TaKHX npoHrpblOaTCJICH- CJ10)KHaSl" 

UH)KCHCpHafl 3all,a 'Ja. AOTOPbl npCJllIaralOT CJTCll,YlOWHH KPHTCpHH 

OUCHKH KaQCCTOa 30Y'laH"jI: CpaOllCl-lHC O.llHOH H Tofi )KC JamfCl1, 

oocnpOl13BOllHMOH C .ll0YX pa3Hblx HOCI1TCJlCti - BHHHJ10BOH 

rpaf.mJ13CTHHKI1 " KOMnaKT-.llHCKa - nOO'lepCllHO, B YCJIOB"flX 

OllHOH aYllHOCHCTCMbI. 
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BU"M311"e! B cJly"ae ycnewHou iJopa6omKu npouzpW8ameJlR 
38y"anue 3anucu C zpaMnJlaCmUHKu 6yi)em 3aMemHO 
omJlU"ambCR 8 JlY"lUYIO cmopOHY. Kcmamu, omi)eJlb­
IIwe peKOMeHiJau,uu 110 iJopa60mKe c ycnexoM MO)KHO 
'!pUMeI/Umb u" :JaPy6eJKHblM IJepmywKaMi He cmOum 
maKJKe ozpaHu"u6ambcR npocmwM CJlei)o8aHueM 
a6mopcKUM uHcmpYKIl,URM - cmapaumecb 811ecmu 
"mo-mo c(Joe! 



EOJIbWI1M nmOCOM .llJHI pa.ll"OJlJ06"TeJleH JlBJUleTCJI HalHl'me B 

CBo6ollliOH npOna)Ke rOJlOBOK 3BYKOCHHMaTeJleA Ha J1J06oif BKYC 

" KOWeJleK, a He TOJlbKO r3M-008 (108) " T.n., KOTOpblMH orpa­

HH'I"B3JlCJI cnHCOK XOPOUIJ1X roJlOBOK npOH3BOJlCTB3 COUCTp311. 

He CJJe.llyeT HCnOJIb30S3Tb rOJlOBKH «UnÎtra» (nOJlbwa) 11 RFT 
(r/lp), K3'1eCTSO 3BY1.J3H"JI KOTOPblX nocpellCTBeHHoe. r3M-008 
(108) " 3JlA-OOl, H3npOT"B, JlB1UlJOTCJI HeonoxoH anbTepH3THBOH 
HellopornM (IlO 30 IlOJlJlapOS) HMnopTHblM rOJlOSK3M. MHTepHeT­

TOprOBJlJl 003BOJUleT 33Ka33Tb caMbIe p3pl1TeTHble MO.lleJTl1 11 HrJlbl 

K HI1M. K3K y)Ke OTMe'l3JlOCb, MHorne ueH"TeJTH K3'leCTseHHoro 

3BYK3 (J1J06HTeJlH 11 npOIPeCCHOH3J1bl) C'IHT3JOT, 'fTO HMeHHO 

rOJlOBK3 3BYKOcHHM3TeJlJl onpC.lleJlReT x3p3KTep 3SY'1311Hfl 

npoHrpblBaTe.n.JI. 

K 601.JKe MeIl3 n0Jl3r3eTCR J10)KK3 IlerrR: KYOHTb npoHrpbIB3TeJlb 

«3JleKTpOHItK3 EI-Ol» B npHeMJleMOM OOCTOJl"H" BeCbM3 Henpo­

CTO (BHIlHMO, nOCTapaJJHCb CaMOJlellblll"KH). onpeJleJleHHble 

Tpy.n:HOCTI1 npe.llCT3BJlReT 11 npH06peremle .llpyrHx «P3CKPY'ICH­

HbIX» MOneJleti:. 

Bw6MpaeM npoMrpbl8aTem~ AIIA Aopa60TKM 

ASTOPbl H3CTOJlIUCH KHHrH pewwII1 npoBepHTb H.llelO nOCTpOeHl-IJI 
BblCOKOKa1.JeCTSeHHoro npoHrpblB3TeJUI Ha Ga3e HeKorna pac­

npOCTpaHeHHoro yerpOHCTB3, npl106peTCHI1C KOToporo He co­

CTaBHT oc060ro Tpyna. 

BHHM3HHe! HiJeR ucnoJlb306aHUR KOHKpetnJWU Moi}eJ/U npOUi!pt>,­
BameJlJl npuHaiJJleJKUm BJlaiJuMupy YJlbllHOBY 
(hJtp,lIastral1or.narod.rulindex/jncn.htm). 

PaHee ynoMHHaJlOCb, qTO npJlMOnpHBOJlHble MO.llClIH npaKTl1'le­

CKH He nOlUI.aJOTCH JlOpa60TKe, n03TOMY CTOHT OCTaHOBHTbCJI 

Ha IPpHKUHOHHblX It peMeHHblx. Ha nepsblti: B3rJIJI.ll, IPPHKUH­

OHHblH npHBOJl npenCT3SJJJleTCR HeKHM aHaxpoHH3MOM, MOpaJIb-
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HO YCTapeBWeA TeXHOJlOmeA. TCXHH'leCKl1e napaMeTpbl TaK)I(e 

He 6JlelllYT: 

• semlKH (no cpaBHeHl1l0 C Jlpyrmm Tlmar.m npI1BOllOB) lle· 

TOiiaUl-HI, ypOBCHb pOKOTa; 

• PC3UHOBblB POJll1K CO BpeMeHeM H3HaWIlSaCTC-H, lle4>opMI1· 

pyeTCH ... 

Ho, KaK 'I<lCTO CJIy'mcTcH, 3BY'laHHe «POJlHKOBbIX» npOHrpblBa­

TeJle H BblCOKO UelHlTCH B Kpyrax aYllHo$I1JJOn. OC060H nonYJlHp­

HOCTbfO nOJlb3yfOTcn nepTYWKH C YJJY'IWel-HIOH Q)PHKUlIOHHoil 

nepeJla' le~l, lianpUMep, «TOPCHC-124» (pHC.l.S, pnc.1.6, pliC. 1.12), 
CTaBWa}/ «KYJlbTOBOI":f». npHo6peCTH 3TY MOneJJb B xopoweM co­

CT051HUl[ lleWeSJle 1000 ,uOJlJTapOB npaKTH'l eCKU HeS03MO)KHO. 

())l1pMbI·np0I13Bo,uHTeJJH on03,uaJTH C BHeJlpel-ll1eM YJTY'lweIlHoH 

~)PHKUHO I-HlOH: nepc,ua'IH - TaKI1X MOlleJl e H 6blJlO BblflYllleHo 

HCMlloro, nOCKOJIbKY Ha pblHKe Y)Ke nOHBHJII1Cb Ka'lCCTSeHHble 

PCMCHHbIC npl1DOllbl. tfTO)l( C llCJ1aTb He60raTbIM aYll110Q>11JlaM 11 

npOCTQ JII06UTeJ1HM 1l0pa60l"aTb c06CTBeHHbIM11 PYKaMII u rOJlo­
BOH? XOTH TaKHX HCMaJlO 11 cpelU1 COCTOHTeJlbHhIX JlfOlleH! 

PIo1C. 1.21.YnY'lWeflHblu cPPUKI.jl-lOHHblU npI-lBOA 
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• 

PMC. 1.22 . .aUCK 
PMC. 1.23 . nOJ1,Wl1nW1K J1,I1CK8 

PMC. 1.24. TOH8PM 

~ . . 
~. \;>,-~l 
B ' J ~,.!-J,'~J 

.')"'0;)1- " ~.~ • 
. • _ 1 .. .:... • 

PMC. 1.25. rOJlOBKa ADC-K9 
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PMC. 1 . 26. BI1A 1<13HyrPl<1 
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OQeBl1.UHO, liM npliLIeTCSI no llywe npOlirphlBaTeJlh C npliBO.lWM Ha 
OCHOBe YJlY'lllleHHOH cjJPliKUHOHHOH nepeLIa'lI1, MaCCHBHblM lU1CKOM, 
KJlaCCH'leCKI1M nOLILUHIlHI1KOM, npSlMblM TOliapMOM 11 BbICOKOKa'le­
CTBeliHOH fOJIOBKOH 3BYKOCHI1MaTeJlSI. flOCMOTpHTe Ha q)OTOrpacjJlIl1 
pHC. 1.21- 1.26. 

C03naeTcSI owyweHl1 e, ' ITO pa3pa6oPII1K I1 nmiHoro annapaTa 
I1CnOJlb30BaJll1 Bce JlY 'IUJee, '11'0 npI1MeH5IJlOCh Bel1,ywHMI1 npo-
113BOl1,llTeJHIMU B 70-x r 01l,ax npOLUJlOrO BeKa! flOMI1MO rOJlOllOK 
ADC-K9 (pliC. 1.25) npHMeHRJUlcb li n py rl1 e, He MeHee 1l0CTOfi­
HbIe: M-44MB cjJl1PMbl «Shure» 11 T2001 <lmpMbl «Tenoreh). 

A Tenepb pacKpoeM ceKpeT: n ep en BaM" npo HrpblSaTeJl b 
«Bera-106», I13roTOBJleHHblH S CCCP Ha Ga3e CTOJIa (TorLIa )TO 
Ha3bl SaJlOCb 3 ny - 3J1eKTpOnpOHrpbIBaIOU\Ce YCTPOHCT80) 
« G-600B» np0l13S0LICTBa n OJlbCKOH <l)HP Mbl «UN ITRA» 
(pHC. 1.27). 

3Ta MOnl1cjJlfKawlR - nepsaR ll, no MHeHll lO aSTopoB KH l1fll , 
J1Y1 ILUaH B 106-M ceMeHCTBe (11, nO)KaJlYH, Cpellll Bceti nponYKul1H 
«UNITRA»; BbInycKaJIOCb HeCKOJlhKO MonHqH-lKaUIfĂ, cywe­
CTBeHHO OTJlWlaBUJHXCH ,apyr OT LIpyra, B ' laCTHOCTH., TllnOM 
np"'lBona). 

CneAyeT OTMeTI1Th, 'ITO 3BY'laHl1e np0l1rpblB3TC1ISI )lOBOJlbHO He­
Bblpa3l1TeJlhHOe, HO BI1HOBaTbl B )TOM He nOJlbCKHe pa3pa50T'IHKH, 
a ux COBeTCKHe KOJlJlefH - U3fOTOBUTeJlH Kopnyca 11 KOppeKTOpa 
(pHC. 1.28). 

K CO)KaJleHl1lO, TeHneHUJISI yxynUJeHI1.H xa'leCTBa Y3JlOB " . COOT­
aeTCTBeHIiO, 3BY'JaHH SI yca.UH1BaJlaCb r OA OT rona. Jlo6poHIbie 
rOJlOBKI1 ADC, Shure 11 T enorel 6bIJlH 3aMelleHbl nocpe,aCTBeH­
HblMI1 cepu" MF OT «UNITRA» (KJI0H roJlOBKU T2001 <fmpMbI 
T enorel, cyweCTBeHHo yerynaKHlUUt npo06pa3Y B Ka'leCTBe 3BY­
'laIi I1 S1), a 3 flY Cep l1H «G-600» - 6e3Jll1KOH «G-602». T aK)I(e 
licnOJIb30BaJIl1Cb rQJTOBKI1 r3M-10S npm13BoncTBa ccep, n pe­
BOCXOll$lwHe «UNITRA», HO YCTyn alOLUHe ADe, Shure " Jl" 
Tenorel). 

OT'IeT n o llo pa60TKe npOHrpbll3aTcJUl XOTenoCb 6bT HatJaTb 
ab ovo - C npHo6peTeHI1$1. 
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npMo6peTeHMe 

XopowJle peJYJlbTaTblll.aeTOnpoc (o6xo,a) ,aPYJeit, p0ll.CTBeHHU· 

KOB, 3HaKOMbIX, coce,acn. Ho eCTb fapaHT"pOBam-IO ycnelUHbI}\ 

BapHUHT - 06bJ:lBJlCHI1C B ra3CTY. npaKTHK3 nOK33b1SaeT, 'ITO 

)l(eJlalOllU1X paCCTaTbCfl ca CTapblM HeHY>KHbIM XJlaMOM 1I.0CTaTO'l· 

HO MHOfa, a B Ka'leCTBe YCJlOBHit HX y,aOBJleTBOPfleT caMOBblBOJ 

B Kyne c CI1MBOJHI'ICCKOii CYMMOH nOp.H,aKa 200-300 py6J1eu. Ha 
'ITO CJIell.YeT 06paTHTb BHHMailHe npH nOKynKe? 

1. BIICIUHII" BHJI.. oco6eHHo COCTOflHHe KpbllUKH CBHJleTeJlbCTBY· 

lOT 06 uKKyparHoCTH 06paLUeHH.H C ycrPOHCTBOM; TaIOKe >KeJla· 

TCJlbllO HaJllJ'tHC 3unaCHblX 'taCTeA: naCI1Ka, <pPHKuHoHHoro po· 

JlHKa H naKeTHKU co CMU3KOil. 

2. HaJlH'IUC roJlOBKH 3BYKOcHHM31'eJUI (JlY'-llUe, CCJlH 31'0 6yner 

ADe, Shure I1J1H Tenorel). ECJlH nOBpe:>KlJ,eHa JlH60 OTCYTCTBYeT 

urlTU, TO He CTOHT OTKa3bIBaThCfl OT npoHrpblBaTelTfl, T.K. OpHfH­

IIUJlbllan HrJla, BepoflTHo, 6bIJIa B nJla'-leBHOM COCTOflH"H •.• 

KOIIC'1lI0, CCHQaC HeTpYJlHO nplt06pCCTll HOBYlO BbICOKOKa'-lC­

CTBeHlIYIO rOJlOBKY, HO 3TO GyneT LlOpO.>Ke (B cJlY'l3e nOKynKH 
rOJlOBKII o,al-Ioro KJlUCCa C nepe'IHCJleHHblMH BblWC). Ha H «BUH­

Ta)+(I)Oro» JBY1.JUlIHH TaKI1M 06pa30M He Jl06HTbCfl. 

HCTaBKH C HrJlaMH - KaK ('BHHTa)KHble». He 6blBlUi-te B ynoTpe­

GJleIlHII, TaK 11 «HOBO.uCJl» - MQ}KHO KynHTb Ha BceMHpHOM 

BHpry3JIbT-lOM aYKUl10He eBay: www.ebay.com. B CJIY'l3e. eCJIH npo· 

.naneu HC npHHl1MUeT D.eHe>KHble nepeBOD.bI (money transfer) 

'lepe3 CUCTCMY Western Union (KcTaTH, seCbMa pHCKosaHlibIH 

nJlfl nOKynaTelTH cnoco6 OnJl3TbI) HJlH (u) He >KCJl3eT BblCJl3Tb 

TOBap B POCCHlO, 1'0 npHncTcJt BOCnOJTb30B3TbCJt ycnyr3MH no­

CpCllHHKOB, HanpHMep http://www.prcgrnd.net/; T3iOKe nOJleJHO no­

CCTHTb PYCCKOJt3WUlblH 4>oPYM, nocBSHueHHhlH 3TOMY aYKUHOHY: 
hur: /lwww.ebay-forum.rulphrBB2/. 

3. COcToHIIHe nOD.UlHnHHK3 " OCII A"CK3. nOK3'13HTe Jl.HCK PYKOH 
B npOnOJTbHOM HanpaBJleHHH - KaKOH-mI60 1lI0<IJT HellonycTItM! 

3aTCM nO.llTOJlKHHTe nHCK B Hanp3BJleHHH K3CaTeJlbHOH, no 1.Ja­

COHoii CTpeJlKe - 'feM 60lTbUJe OGOpOTOB OH COBepWHT, TeM 

nY 'lwe. npl1JlO)f(llTC <pOHeHJlOCKOn K nOBepXHOCTH CTOJIa: B npo­

ueccc spawel-lli.H nOnWl1nHI1K He 1l0Jl>Kel-l CKpHneTb! CHHMllTe 

MaT, YCTaHOHIITe PY'IKY BbIKlT!()'laTeJIH (Ha CTOJle) nponm 6eJlOH 

TO'IKII , 3KKypaTHo 113BJleKHTe lH'CK. YCT3HOBltTe pyt'KY HanpOTHB 
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KpacHoit TO'lKli - POJlliK llOn:>KCH npli.>KaTbCJI K llIX~'IBY: Heo6xo­

llHMO y6e,lUiTcJI B OTCYTCTBI1H H11H HC3Ha'iHTC11bHOCTH H3HOca 

nOllWI-mHHKa B HanpaBJleHHH npJIMOH, COCllIIHJIKJ1Ueit OCH lHtCK3 

II pOJlHKa. 

4. Pa60TOCnoc06HOCTb 3JleKTpoJlBHraTeJlJl npHBO)l.3, HwpaBIIOCTb 

JlaMnLl crpo6ocKona. BKJlJO'IHTe npollrpbIBaTe111.. rom npollrpbl­

BaTe11b He BKJ1JO'iaeTCSI, TO CJ1ellycT pa306paTbO'l, nO'leMY (npcllo­

xpaHHTellb, KOlrraKThl, npOBOlla, TpaHc$opMaTop). Hc 3a6YllbTc 

B3JITb C C060H Tcercp! 

5. 06lQee COCTOJlHHe KHHeMaTHKH. OTperymlpYHTe no erp060-

cKony CKOpOCTb BpalllCHH5i llHCKa (6e3 nJlaCTHHKH). lIcpc3 

5-7 MHH)'T npoBcpbTC nOJ]O)l(CHHC MeTOK - '-ICM OHO cra6HJlb­

Hee, TCM »YlJwc. Pa3YMeCTCJI. He CTOHT O)l(U.l1:an" '-ITO MeTKH 

3aCThlHyr B OliHOM nonmKeHHH (3a 27-28 JleT no KpaHHcH Mcpe 

naCHK H3PJI.I1:HO llC$OpMHPOBaJICJI; '13CTOTa 311eKTpH'-ICCKOH cenf 

OTJlH'-IaCTCJI OT 50 fu H T.ll.). 

6. COCTOJlHHe TOHapMa. OCMOTpHTC TOHapM, y6Cll'iTCCb. I.fTO 

Tpy6Ka HC llC$OpMHpOB3H3, a pcryJlHpOBO~THhlC BHHTbl KpenJlC­

HHH WCJlJl3 H nOBopOTHoro MCX3HH3M3 HC HMCIOT X3p3KTCpHbIX 

CJ1CllOB Ha UUlHuax, OCTaBJlJICM1.IX OTBCPTKOH. Oco6oe BHHM3HHC 

06p3nnc Ha COCTOHHHC roJlOBOK BI1HTOB BCJn'HKaJlbHOH nOllBCCKI1 

TOH3pMa - OHH TaIOKC He 1l011)1(Hbl HMCTb CJlCllOB «HaCTpOHKH». 

MeTKI1 ltJISI YCT3HOBKH YCHJlHJI npH.>KHMa (plICKU }{ llH$pbl Ha 

TPy6Ke TOHapM3) .I1:011)1(H1.1 6bl Tb XopOWO BlIllHbl. 

TIPOBCpbTC HaJlH'-IHC nOJT3YHK3 C nPY)I(HHOH: B nQJ10)l(elHiH no»-

3YHKa «2» npp,mHa HC .I1:0JDKHa npoBHcaTb, TalOKC HCJJ;OnYCTHM1.J 

yJJlbl li nponycKH BHTKOB; np" BHewHcH npoCToTc 3TOT Y3CJI 
BblnOJlHJICT A8e B3)1(H1.lC CPYHKUHU: YCT3HOBKH npH)KHMHOH CUJlbJ 

(UU<pPbI Ha Tpy6xc COOTBCTCTBYKJT rp3MM3M) H aHTHcKcHnfHra. 
Y6CllHTCCb, '1TO MHKpOJIm!n KOMruICKTeH H ucopaBeH. 

Pa60TaeM c «Bera-106» 

Asmopbl U u30amellbcmso lIe Hecym omsemClnSeHHOCmu 3a meo­
pemlllfecKU S03ltfOJKIlblU speo, npullUHeHllblu saAI li 6aLUUAf 6l1U3-

Kllltf Ilpll 1l0SlnOpelllW UliU iJopa60lnKe mo6blX KOHcmpYKI(illl, 
113l10JKeHHblX 6 oaHHOU KHuze. 

43 



RIllUfUIlUC! flpOUlpb/BamCJlb «BClO- /06» - 3J1eKmpu.,ccKUlI "pu-

60p, omiJeJlbllb/C 3J1eAlelU11b' ClO KOIlCmpYKu,uU uaxo­

ORI1ICR 1l0iJ OllaCllbLW iJAR )K1I:mu lla"pR)KeIlUe,M. Bce 

iJopa60mKu CJleiJyemllpoU3BoiJul1Ib lIOCJle OmKJIK)·telIllR 

npOlupblBameJlR om 3J1eKmpoccmu, iJJlR .,elO ue06xo­

OUJlfO ue I1IOJlbKO OmKJI/O<fU11Ib KllOnKY IIllmallUR Ila 

JlIlI~eBoii IUllleJlII, ilO U flbll/ymb BIIJIK)' U3 3JlCKmpUl/ecKOl'i 

pOJCIIlKII. 

BblKlUO'IHTe npOllrpblB3TCJIb, BblHbTe BI1JIKY 113 p03CTKI1. nepe­

Hell~iTe PY~I KY Bb[KJllOt laTeml B nOJIO)f(CHI-lC «BbIKJllOtICHO» (6eJI<lll 

TOtIKa). HallCHbTe 3allll1THblH KOJlnaqOK Ha rOllOBKY. CHI1MllTC 

MaT (KOBpHK), H3SlICKUTe llHCK, nOllHl1Mall ero BCpTI1KaJlbHO, 

CTapallCb H36c)f(aTb nepCKOCOB; 11l1CK CJlCllyeT ACp)f(aTb ABYMR 

PYKaMl1, nepCl3epHIlTe llllCK S<lJJOM BBepx H aKKypaTHo nOJlO)f(H­

TC Ha POBHYIO nOBepXHOCTb (pltC. 1.22). Y6emHccb, qTO MHKpO' 
JJJ.1cflT nOlllUIT, a TOHapM - H3nC)f(HO 33KpenJJCH (pliC. 1.24). 

AKKYP3THO np'-lflOllllmmTe CTOJl, npH 3TOM Mor)'T BblnaCTb npy' 

)f(HHhl nOll,BCC<l - He 06palll<litTe BHHM3HH$!. npHllep)f(ltBaR CTon 
neBOH PYKoiî, npasoM OTCOCllllHltTC llBa pa3'bCM<l, OTllanCHHO 

HanOMltH<llOlllltX ReA (T.B. «TIOJlbnaH») OT nJIaTbl KOMMYTawiH, 

a 3aTCM pa3bcM nHTaHl-{$! OTCOC}lHHHTb DT KOJlOll,KH, pacnOJlO)f(CH­

Holi JleBCe TpmlcQ>opM<lTOpa. Tencpb MO)KHO nepcBcpH)'Tb CTOJl. 

Y6CllltTCCb, tlTO BHHTbI KpenJiCHIt$! nOBopoTHOro nO,llWHnHHKa 

TOHapMa (pliC. 1.26, cnpaBa BHl13Y) He nOllBepr aJIlICb CaMOCTO$!­

TeJlbHbIM perYJllipOI3KaM: KpaCHa$! KpacKa HC llOJl)«Ha l1M CTb 
xapaKTcpllblX CKOJIOH. 

HT3K, Bbl - C'WCTJlIlBbl ÎÎ o6nan;aTCJlh npoHrpbIB3Ten$!, a TOtl­

IICC - n011y<pa6PIlK3Ta llJl$! era H3rOTOBJlCHIt$!. H nOKa BCTaBKa 

C HrJlOtî 3BYKOCHHM3TCJHt (UJIII rOJlOBKa UCJlHKOJl.I) nepeCCKaeT 

ATJl3HH1KY, MO)l(II0 3aHJlTbCJI l lOpa60TII:oÎÎ npourpblBaTeJlll. 

Hc cnCWHTC Bbl6paCbIBaTb Kopnyc (pliC. 1.28) C 6J10KOM mITaHI1$! 

li KoppeKTopoM - OH CWC npmollHTcJI. l,13Ha~taJlbllO aBTopbl 

npeLlnOJlaraJIl1 nOLlKJllOllIlTb npOllrpbIBaTeJlb K KaCCeTHOl1 LlCKe 

li cflJ.1KCHpOB<lTb Ha MarHI1THYIO JlellTY K3KYIO-mI6Yl lb C110)«HYIO 

MY3bIK<lJIbHYIO KOMn03HU!1IO, H3npUMCp «TOKKaT3 u <pyra pc 

Jl.llIIIOP» M. -c. 6axa noCJJc K3)«notl M3HlmYJIlIUlHt no nopa60TKe, 

~ITO n03B01ll1110 6bI BnOCJiClI,CTBHH nponCCHI «CJlcnotl TeCT» lIJIJI 
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onpeneJIeHI1.R HaH60JIee 3Ha'IHMbIX Llopa60TOK C TOllKH 3 p eHHJl 

HX BJIl1JlHHJl Ha KalleCTBO 3BYQaHHll. 

PMC. 1.28. Kopnyc 

3Ta HenJIOXaJl Ha nepDbl~i D3IJHJll unea He MaTep"aJlH30BaJIaCb -

n ep eBeCHJUI KOHTpaprYMeHTbl. 

BO-IICPSblX, BocnplHITHe l\.ly3blKH cy6beKTHSHO, n03TOMY CJ1ellY­

eT OueHHS(lTb nona'IY He My3blKaJlb ~I Oro npm13senelUlH, a Tecro­

Boro n HCKa, KOTOpblM a BTopbl KHHrll He p acn OJ!a r<lJUI. CUrnaJlbl, 

BocnpOH3BonHMble C TeCTOBoro n HCKa, HanpOTHD. 06beKTIID­

Hhl ~ HX n a p aMeTpbl HeTpyn Ho H3MepHTb, a <POPMY Ha6monaTb 

Ha 3Kp aHe OCUHlIJIOrpa(pa. 

BO-STOPbIX, Ka'leCTBeHHh1l1 TpaKT llOJ1)Ke H 6blTb npelleJlbHO KO­

pOTKHM, npl1 npOCJ1YlUI1BaHI1I1 MarHHTo<pOI-lIioit 3anl1CI1 no6aB' 

JIHIOTCH nBa non OJl HHTeJIhHblX 3seHa: YCIIJIIITeJlb 3anHCH H YCI1-

JIHTeJIb BocnpOH3seneHIIH; cnenyeT Y'IHTblBaTb HeJIlme itHoCTb 
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caMoro ManmTHor o HOCUTeJUI 11 neTOHaUHIO JleHTOnponDKHoro 

MexaHil 3Ma. 

ll~TpeTbllX . HeBblCOKoe l(;l'l eCTBO BCTpoeHHoro n npo urpblBaTeJlb 

npenYCUJJ I1TeJJ~~KOppeKTopa. 

npOct>HnaKTH~eCKoe o6cnY*IIIBaHlIIe 

npe)Klle Beero, BblnOJ1 HHM npo(lH1JlaKTI1~eCKOe 06CJ1Y)KI1BaHHe 

npOHrpblBaTe}l ~, llll~ 'Iero BHHMaTeJJbHO npO'HtTaeM qmpMeHI'IYIO 
HHCTPY KUHlO . To, ' ITO !'lac HHTe p ecyeT, npeJlCT8BJle!'lO Ha 
pliC. 1.29. 

llpIlMC"IaIlIlC. 3iJecb U iJaJl€e «3Jl€KmpOzpa./lutOfjJof/ G-6001J». 
HllcmpYKl{IlR 110 06CJlYJ«1l8UIllIH). «UIIÎtra FOl/ica» . 

~ P" . ""' '''''''''MT> ......... ~%_~ •• 2 ....... 
OII 110 __ COUJ_ "C,," :lClJ: 
1. b ...,ou. I _ _ U/p>c.~/ 

2. 1lO,u ........ ",,,,,,,,, .., ...... """""» I""".~/PIC. SI 
,. ~u UCftpC.UIml""" / _ .19/pooc .S/ c..a_ Ul.tlW\j~1 l'a ......... 0« .... . ~ _ • 

........ 0lJ...., ft>OII<.IoIII • .,/!(,oo _. f"1 • aoen ... _ 
C",,", ac. "_TO'<IIOI'O .caeca /fIOI.~~".SI 
0,0; .. POl _ fOlI ...... N T> • .,...... OU' ......... ~ 
......... ooopo_/rt>,.2\/p"",S/ , _ OU' .. ... 
• ~ InJA.2Z/pIOC.S/ Q~ __ IlO _o .. . 
e. c. /IOIOQ04R""'" .. pt..., ... ~ _ . 1~. 2J 

1""",.~/. I'ICio"" """~n ........ /_. IR/PIC.5/ 
lIO.ep>' ooeT> • ., ....... """ .... rGlre ... faov",,,,,,,,.s/ 
• """ '1"''''<:7" .~ ....... """ _CIO /nollflt_.Sf 
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0,_ "C". 

P.,c. 1.29. ctJparMeHT I1HCTPYKI..lI1I1 no 06Cfl)'JKI1BaHf,f1O np0f,frpblBaTeflrl 
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Y.a.amiM CTapoe M3CJ10 np" nOMOUl" 1.J.l1CTo ti cyxO" TK3HH li nUH­

UCTa, '-Il1CTKY npOH3S01U1M JlO Tex n op, n OKa Ha KYCO 'IKax TK aml 

ncpeCTaHYT OCTaSaThC5I CJIeJIbl MaC1Ia. 3aTeM ' IUCTHM TaKHM )Ke 

06pa30M, HO TKaHbJO, CMO'ICHHOH B 6CH3HHe «K anoma». 

BIIIIM3HHC! He iJoflycKalnb lIoflaiJallliJl.JUaCJla, 6ell3Wta Il iJp. ;1(110-
Kocmeu, llCUOJlbJyeMblX "pu oopa6omKe "POllzpbltJa­

meJlR, Ila peJlIlf06We llJOeJlIlR: pOJlIlK, 'laCIlK, .IIm"" 

3JleMemnW 8116popaJ6RJKll iJ611zameJlJl Il cmoJlo, l O­

Jl06KY 36YKoClfllJltameJlJl. 

nOC1IC n 01l liOrO Hc Oap CHH5I 6eH311Ha (15-20 I\1"H) npllcTynacl'tl 

K CMa3blBaHIlIO. OPHrHHaJlbHOe MaCJIO - «Jlyx-5» (HaJlO o ona­

raTb «Jl IOKC-5», SCp05lTHO, CKa3aJlHCb o rpexJI nepenolla C Il0n b ­

CKOro 5I3blKa Ha PycCKHil) MO)KHO C ycncxoM JaMCHHTb Ha MO­

TOpllOC n 01lYCl1HTcnt'leCKoe MaCJJO «CASTROL-GTX lOW40». 

CMa3KY «UI1.A TI1M-20h TaK)f{e MO)KHO Kyn HTb S Mara 3HHax, 

TOprYIOuu1x anTOMaCJIaMlt, HO nY'-lwe "crlOJlb30naTb TCXHII'ICCKHrt 

n a3C1IHH UJlIi CCPSHCHYJO cMa3KY Panasonic. MacJlO CJICJlYCT IIa­

HOCI1Tb COrJlaCHO HHCTPYKUlHI - no 2 KaOJlH Ha nonWHmlliK 
(I1MCHHO KanaTb, a HC JTI1Tb!).,lI,JI5I npaBHJIbHOH Jl03HPOS KH Mac-

1Ia 11 CMa3KH TPYJlHOJlocrynHhlX Y3JJOB Yllo6HO OpHMCH5ITb CTCK-
1I5IHHbIH pCHcq,eJlep lIJlH MenHUHHCKHH wnpHU. 

nOJl,lU"nHHK nOBopOTHoro Y3J1a TOHapMa npenBapHTeJI bHO 

O'Il1CTlITb J.1 06e3)KUpHTb, 3aTeM CMa3aTb 2 Kann5ll\.1l1 MaCJla 

«CASTROL-GTX lOW40» ; aHaJIOfu<IHbIM 06pa30M cne.uyeT 

CMa3aTb BepxHHH no.uUlHOHHK JlBH r aTeJl5l, no.uO)l(llaTh 5-1 0 

MI1 I1YT, spawa51 BaJl nBI1 r aTCJl5I PYKOH, a 3aTCM nepcBepH)'Tb CTOJI 
II CMa3aTb HH)KI-IHH no.uWl1nHHK. 

<l>llHKLUloHllblH POJlIIK II naCIIK )Ke1laTCJlbilO 3aMeHHTh 3anaCllblM, 

HO, Y'U1TblBaSi TPy.uHOCfI1 npll06pereHH5I (OC06eHHO pumn;:a), ]1.10)1(­

HO Ha ncpl30e Bpel\.l51 OrpaHII'-I"TbC5I OTMa'II1BaHHeM l1X 13 Te'leHl1e 

cyrOK B '1I1erOM 3TJ.1JIOBOM cnHJYfe. H o HHK3KUX BOLloK,.ueu aT)'paTofl 

11 T.n .! Pa3YMeCTcSI, pC'-Ib H]{CT JJ11Wh o qaern<IHOt..1 BOCCTaHOBlleHl111 

J.1X MeXaHH'leCKJ.1X CBOHCTB. EC1I11 cerb B03MO)l(HOCfh, BOCnOJlb3yii­

TeCb YCJIyraMH CneUHaJllf31tpOBaHHblX QmpM, Hanpl1Mep hllp;//www, 
tumtablel>.1sjcs.com/idlcrwhccls.hlml- 3aHHMaerC5I 1l000 HblM BOCCTa ~IOB-
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Jlel-llfeM q)PUKWIOHHbIX POJlUKOD. Kmle'IHO, CTOltT 3TO HelleWCtiO 

(45-65 1l0Jl1l3pon), 113 Il 33tlMeT TaKOtl peMOIIT, C Y'ICTOM nepe~ 
CblJlKU B e illA 11 06p3THO. HeCKOJlbKO MCCflueB ... 

A1IbTClm3TIIRllbiC S31utallTbI T3KODbl . n onpo6osaTb 3aK33aTb 

11 3rOTOBneHHe B P OCC UJ.1 ; n OI1CK aTb n H lrrepHeTe lla HHble n o 

pOJIHK3M llJlS{ pa3JlIt'IHblX npOl1rpblBaTeJleH 3apy6e)tomro npol13-

BOllCTB3. B03MO)/{I'10, Ha lln.eTcfl nOllXOlUlUmi l no pa3MepaM. Ky+ 

nHTb T3KOH pOllHK He COCTaBJUleT 60JlbWOrO Tpyn:a - B Irl!-lTep­

HeTe l IaBHO c<pOpr.lIlpOBaJlcjJ P blHOK 33n3CHblX 'IaCTe" 11l ljJ 

aYlI.HOannapaTypbl . 

H eo6xomrMo O'lIfCTHTb Bcn.ym11ji lUKllB OT HaJH1flWei1 Ha Hero 

rpfl311 (pnc. 1.21): O'JI.1.CTKY npOU3BOlI.IlTb C nOMOLUblO J1aCTI1KCl 

(1IIIKaKHx a6pa3uBHbl X MaTCpI13JlOB!). illKI1B, pa3YMcercfl, 1l0Jl ­

)KeH 6bl Tb CHSl.T C DaJla llB~traTeJls{. 

npJ1 nOMOllill nblJleCOC3 YllaJIIlTe nblJl b " 3 Kopnyca, YCT3HOBliTe 

CTOJI, BKlllO'IIITC np0l1rpblB3 Te1lb. 1.Jepe3 lIeCK011 bKO MIiHYT OT­

pcrY1l1l1»)'H:Te CKOI}QCTb BI}amCH"H no cTp 060cKony, nOHa6mo­

nai1Te 3a nOJlo)/{eBl1eM MeTOK - lialI.eeMCjJ, lITO OHO CfaJlO 60JIee 

YCToH'IHl.lbIM. 

BblK.JIIO'IHTC npOllrpblBaTeJIb, npI1CJIOBJ1Te Mer-.16paHY <PoHeHllOCKO­

na K nOBepXHDCnI CfOJla, nocry'ulTc KapaHnaWOM n o pa3HblM Y3JI3M: 

TOlmpMY, weJIJIY, TOPUY LU1CK3. wnJ.1HlleJI IO, CTOJIY D pa3HblX TO'I ­
Kax - nonpo6yi1Te 3JnOMHHTb HJIH 3allHcaTb CBOJ.1 Bnc lJaTJleHU.R. 

A e Mn4>MpoB3HMe CTona 

T enepb MO)/{ I'IO npHcrynaTb K JlCl\tnclmllOB311111O CTOJl3. ABTOPbl 

lICn011b30BaJlH 113011 - nOlUlMepHbli1 MaTepUaJl, 06Jl8113lOlUl1J1 

XOPOWI1M 3BYKon OmOilIeHUeM (nponaeTCH B Mara311 H3X CTPOU+ 

TeJI(,HbIX Tosapoa); T011lUI1Ha lUICTa - 4 MM. nOC1IellOSaTeJlb­

HOCTh H3K11etiKI1 K1I e eM «MOMCHT-YHl-tsepCaJI» nOK83aHa Ha 

pliC. 1.30.a-i) J.1 He n pellCTaBJl fleT 60JlbWOi"1 CJIO)/{HOCTl1. He06-

XOIUiMO JlUWb C1ICll IHb, ' IT06M KYCO'IKH 1130113 He KaCaJIHCb no.ll­

IlI1)KHhIX 3JlCMCHTOB, a TalOKe npl1JIO)/{ilTb HCKOTOPblC YCHJlJ.1 jJ npli 

YCTallOBKC pe311HoBblX 3JIeMeHTOB nOllBeca lllUlraTeJlH, T.B. «rpu+ 

606» (pliC. 1.30.6, a). 
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a - no,aroroBKs 

6 - BHyrpeHHJ'/J'/ CTOpoHa 

PI'IC. 1.30. BI-f6pm13om:l~"'J'/ CTOna 
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8 - 8Hewmlf~ cropoHa 

p.,c . 1 .30 . Bj.f6po"30/1f1~ml crona (npoJJ,ofl)/(eIIHej 
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Il - B/-/yrpeHHţjţj CTopoHa, nnO~B.llKa no,a ,aB",rareneM 

PMC. 1.30. Bj.f(jpo"'30nţj~"'ţj CTona (npo,aonJKeH",e) 

n OcIIe BhIChlxaHIUI KJIeH (24 l[aca) ycraHaBmmaeM eTOIl B Kopnyc 

H n OBTopfIeM npoCJlYUl I1Ba HHe c n OMOWhlO $OHeHIlocKona. 

o npOBOA3X 

3aMeHa npOBOIlOB, a TaK)f(e ux «nporpeB», « Ha npaBIIeHHOCTh», 

nocraHoBKa Ha o n ophI li T.n. - H3I1106I1eHHhle TeMhl IlIlH IlllC­

KYCCHH Ha aYIlHoq,HJlhCKI1 X $opyr.lax. ABTOPhI npeJl)la ralOT Bbl-

6paTb npOBOIla TOHapMa no p e3YIlbT aTaM npOCJlYUlHBaH l1 fI, Ha 

BaUi BKYC. IlHana30H BeCbMa UIl1pOK: KOHCTaHTaHOBhlH B 6YMa)f(­

HOti 1t30JlHUHl1, MIT<l>, q,upMeHHbl e Me)f(6nO<IHbl e H MHKPOq,OH­

Hbl e Ka6eJIH, BliTafi napa 5-ti KaTerOpUI1 ... A pe3YJlbTaThl MorYT 

6bITh ca MhIMH HeO)Kl1n aHHhIMH. 

T eM He MeHee. peKoMell.ayeM BbIflOJlH llTh Ka6eJ1 h OJlHIlM KYCKOM 

OT rOJlOBKI1 IlO Bbl XOIlH blX pa3beMoB R eA ( <<TIOJlbnaIN), 6e3 npo-
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Me:;.KYTO'JlIblX naeK. ·COe./lUHeHHe npOBO./lOB C BbIBOllaMH roJlOBKH 

np01l3BeCTlI Mexallll ' l eCKH, 3aKpernm COeJU1HeHHe npu nOMomU 

TOIlKo r o KOJlbUa, Bblpe33HHoro U3 KYCO':lK3 nBX~H30JHlUHH MOH~ 
Ta)l(Hor o npOBOll3 nO./lXOlvl mero ce'IeHHH (pnc. 1. 31). 

PHC. 1.31. COeA"IHel-me npo8o./.to8 TOHapMa c 8b180jlaM"I ron08K/of 

npeABaplilTe nbHaSi ou,eHKa Kat.teCTBa 3BYKoBocnpoH3BeAeHMSI 

lIaJlce Heo6xOlUn-lO U3Bne'Ib H3 KopnYC3 3neMCHTbI nO)lBeCa ­

' l eTblpe npY)i(HHHhIC BCTaBKH, YCTaHOBHTb CTOJl HenOCpe./lCTBeHHO 

Ha BepXHlO1O oaHenb. )KenaTenbHO n OlVlO)l(l-ITb no./l HO)l(KI1 TBep~ 
n.y1O POBHYIO onUTY, HanpHMep. li3 Jl,Ucn. C nOMomblO ypOBHR 
./lOfiliBaCMCR roPl130HTaJlbHOrO nOnO)i(eHH5I rInOma./lKI1 TOHapMa 

11 n OBoponlOro lU1cKa nyTeM oOllKn311blBaHI1H MellKHX MOHeI nOll 

COOTBeTCTBYIOWl1 e yrnbl onHTbl . PerynuPYCM npl1)i(HMHYIO cHny, 

./ln~1 'Iero 06panlMCR K HHCTPYKUHH. nepell H3CTpO(IKOH npn~ 
)l(IIM IIOH CUJlbl aBTopbl peKOMeHllYIOT OTKPYTI-ITb npOTJIBOBeC 11 

lIaMOTaTb Ha pe3b6oBOH Y'laCTOK TPy6KI1 TOHapMa HeCKOJlbKO 
CJIOC[I <DYM (caHTeXHWJeCKOH QJToponnaCTOBOH neHTbI). B npo~ 
TlIl3HOM cnY'lae B03MO>KCII C3 MOpU3BOpOT nponlBoBeca. T3K)I(e 

O'IeHb B3)1(HO ll06HTbC5I CTpOro rOpl130HTanbHoro nOnO)\(eHHR 

CTOJla, B npOTl-iBHOM CJIY'lae CKaTbmalOWa51 CHna OKa)\(erCH He~ 

CKOMneuclipOBaHHOH, npl1BOll51 K 3aMeTHhlM HCKa)l(eH IIHM. 

nO./lKJlIO·"113 npou rpblBaTenb K YCHJlHTen lO MO)\(HO npOH3BeCTH 

lIpeIlBaplHeJlb llYIO OUCHKY Ka'ICCTBa 3By·taHHH. 
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PMC. 1 .32. <PparMeHT I1HCTP)'KI4I1U no 06cn}?Kl1saHUlo npou rpblBaTenR 

113roToBJleHMe HOBaro Kopnyca 

n epeXOIU1M K H3roTOllJleHHIO Kopnyca (HMeHHO K H3roTOBJIel-llHO, 

TaK KaK « IlITaTHhlt1» He Bhlnep)l(~1BaeT KpHTHKH BCJ1enCTBHe XJ1 IUI­

KOCTli KOHCTPYKWII1, npUBOllJlWet1 K nOJlBnemUO MaCChl 1l0flOJl­

HHTeJl hHhIX npH3BYKOB). )lJJ~ 3Toro aKKypaTHO H3BJle 'ieM Bepx­

HIOIO naHeJlb (pUC. 1.33.a) - OHa MO)l(eT nOCJlY:lKI1Tb Wa6J10HOj\.'1 

llJUI H 3rQTOBJleHH5I li ll,a)l(e 3J1eMeHTOM HOBOrQ Ko pnyca. 

Bblpe)l(eM J10G3HKOM li3 nliCTOBOfO MaTepHaJla HCCKOJlbKO KOfl ll ll 

BepxHetl flaH eJIH: HX CYMMapHaSl TOJIWltHa ROJl:lKHa cocraBJlHTb 

He MeHce 70 MM (puc. ].33.6, 6); nOTpe6yeTclI e Ule Ollml J111CT 

a H aJlOnt~IH bIX BHellIHHX pa3McpOB, HO He HMeJOLUHH <lmrypl-IbIX 

Bblpe30B, - RHUlue. H e KOTopble cneUHaJlHCTbI nOJlaralOT, ' (TO 

l{HH W e npHBHOCHT B 3BY' I3HHe HeKOTOpylO «ryJlKOCTb»; MO)f(HO 

n OCOBeTosaTb He flpHKJleHBaTb ll lil1we, a 3aKpeOHTb w ypyna­

MH ~ OK OH'laTeJlhHoe peWCHH e npltH5ITb 0 0 pe3YJl bTaT3M 

npOCJlYIlIHBaHH5I. 
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a - BepXHAA naHenb - Wa6nOH 

6 - BblnJ1JJI1BaHl1e .fIJ1CT08bl)( 

3neMeHroB Kopnyca 

PMC. 1.33. 113rOT08J1eHUe Kopnyca 



B - C/(/leUBaIiUe 

r - eran B rOTOBOM Kopnyee 

P",c. 1.33. v13roTOBfleHue Kopnyea (npo~on)/(eH",e) 
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rOTOBble ,::meMeHTbI npOMa3bIBalOTCSI K1IeeM (nY' lwe Bcero CJO­

JTHPHblM HnH ,::mOKCH,llHbIM) , co6HpalOTClI B naKeT U CJHnm3JOTCSI 

CTpy6UHHaMH (pHC. 1.33.z). 
B Ka'leCTBe MaTepMana Kopnyca MO)l(HO Mcnonb30BaTb: M)l<l>, 
<t>aHepy, )leD. TIoCJJellHSlSI- xY,lllllJ.1l1 BapMaHT BBMllY M36Mpa­
TeJIbHOrO xapaKTepa llefo,m<t>MpO BaH~iSI: CTeneHb OCJ1a6nelHtSl 
p e30HaHCOB cymeCTBeHHO 3aBHCHT OT I1X 'IaCTOTbl. ECJlH eCTb 
)l(eJIalme, MO)l(HO n 03KcnepHMeHTHpOB3Tb C [lepe,llOBaHHeM nnc­

TOB !-i 3 pa3n WIHbIX MaTepHaJIOB JIH60 C 3K30TlIKOH: Mpar.lOpOM, 
.llepeSOM, 6eTOliOM H T.n. 

TIoCJI e BblCbIxaH HSI K nHHlllY Kopnyca npHKpennSl IOTCSI llIHnbl. 
TIo.llpo611ee "PO rnHnbl MO)l(HO nO'UiTaTb 3,lleCb: 

http://www.igdrassil.narod. rulaudio/ tips/spi kes.d jvu 

hup;//www.igdTassi l .narod. Tu/audiQ/ tips/vibrations.d i VU (TeOpHSI) 

hllp:/ lwww.dvdwQrld.rul Sam/ship/sh ip.html(npl1MePbl npaKTl1'-1 eCKOH 

peanI13aUHH). 

nepeHOC TpaHc$opMaTopa 6nOKa nMTaHM" 

K 3a,llHeH CTeHKe KpemiTC5I. pa3beM mlTa HlUl. .ll.eJIO B TOM, '!TO 
TpaHccpOpMaTOp BHOCHT 3J1eKTpOMarHHTHbl e H aKYCTH'leCKl1e 
n OMeXH, Bbl3bIBaeT BI16paUl1H. E opb6a C n epe'IHCneHHblMH 3 cp­
<t>eKTaMH - 3anal.Ja CJI0)l(Ha.f[, n03TOMY npen CTaBJI.f[eTC.f[ J10rWI­
HblM YCTpaHHTb He CJlellCTBHe, a npl1'111HY - BbIHeCTH TpaHC­

<t>opMaTOp B OTlI.eJlbliblH 6J10K, COell l1H.f[I0111I1HC.f[ C npOMrpblBaTe­
J1eM JT HllIb Ka6eJIeM miTaHIHI. 
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BIIHM3111IC! Kopnyc 6Jlo/(Q mpullcq,oJlMamopa iJOJl)I(elt Jlaoe)f:Ho 

3aU{uU{amb om nOpa:JKellUH 3JleI(mpU"ec/(uM mOKOJH, 

U.MetI/b 8elUIIll.JlRU.lIOIUIbEe omtJqJC"IUJl, npeiJoxpaJ/w" e.JIb 

u 6bIKJlN)'wmeJlb. K a6eJlb numallUJl U pa3&eM OO)/)Kllbl 

6blnlb pocc'lumaltw 110 UCIIOJlb:J06allue 6 cemu /lepe ­

MellllOZO IIIO/(a 1I0IlPIC:JKel/Ue.JU iJo 250 Bi /(OllcmpYKu,uIC 

pa3beJHU iJoJlJKlla t1lUKJKe IlCKJlIO'lUmb 603JUOJKHOCmb 

llO/JtlJKeI/UJl :JJ/eKlllPU'lecKILAI m01,'lMf IIpU KOM.M)'IIIUl4UIl 

C pa:Jbe.lUoAf "POUzpbI60meJlR. 



B 6a30BOM Bap" aHTe 06c 06MOTKI1 JlBUraTemr COelll1HeHbl napaJl­

JleJlbl-lO H 3anl1TaHbl 01' BTOPl1'lHOtl 06MOTKU Tpa l-l c 41opMaTopa, 
Hanp$l)l(eHUeM 110 B. COCllHHHB 06MOTKIt noc.nCllOBaTCJlbHO, 
MO)l(HO 060nTHCb 6C3 TpaHc41opMaTopa, 3anUTaB llBllraTCJlb Ha­

npSH~1YIO OT CeTU 220 B. 

·i' 

06 .. cnonb30BaH .... pa3n .. .,HblX npHaOAOB .. TOHapMOB 

)KeJlaIOWItM nonp060BaTb npHBollbl ~t TOHapMw llPYrux nmOB, 
PCKOMCHllYCM ..• npoHrpblBaTeJlb «Bera-106», a HMeHHO MOllH41Il­
KaUHIO co crOJlOM «G-600C). n OTpan 18 200-300 py6Jletî, Bbl 
CTaHOBItTCCb 06JlallaTeJlcr.1 np~1Bo.lla PCMCHHOfO nma H S-06pa3-
HOfO TOJ-lapMa. 

nOCJ1ellJ-l~tH MO.>KHO ycraHOBltTb B .llopa60TallHblH npOl1rpbfBaTCJlb 
Ha OCllOBC «G-600B» BMCcrO WTaTHoro np5lMOro. ,llpyroH sapu­
aHT - 1l0pa60TKa CTOJia «G-600C» no peKoMcHIWUIHIM, nepe­
llHCJleHHblM Bbl we. 

PMC. 1.34. Cron .,Unilra G-600c- (AJ>lCI< CHRT) 
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TIOCKOllbKY pelJb HHeT o BI1HTa>KHOA TeXHHKe, TO peMeHHbTH npl1-

BOn I1MeeT cepbe3Hoe npeHMyweCTBO nepe)! ~PHKUHOHHbTM -
OTCYTCfBHe nOBblweHHoro H3Hoca nOHWHnHHKa B HanpaBJIeHHH 

00'1 pOJlHKa, BbJ3BaIUIoro YCI1.JI HeM Ha>KHMa pOJIHKa Ha nOBepx­

HOCTb JlHCKa. P e MeHHblH npHBOJl TaJOKe erpeMHTCjI CMeCTHTb OCb 

JlHCKa B HanpaBJleHHlt OCH JlB ltraTeJljl. Ho, BBHJlY rH6KOCTH na­

CHKa, HarpYJKa Ha rIOllWHrIHHK li, COOTBeTCfSeHHO, H3HOC npe­

He6pe>KI1MO MaJIbl. MHoroe 3aBHCI1T OT YCJlOBliH H nponOJl>KHTellb­

HOCTli 3KCnJlyaTauHli, a TalOKe yxona (HlIH OTCyrCfSHjI yxona) 3a 

npOHrpbJBaTeJleM. 

MO)l(HO .uo6aBHTb ewe HeCKOJlbKO nYHlcroB, OTHOCjlWHXCjI HMeH­

HO K «G-600C»: 

• BBeerH aKKYMYJljlTOpHOe nHTaHl1e npHBOHa • .llnjl peaJIH3aUHH 
nOTpe6YlDTCjI .usa aKKYMYJljlTOpa 12 Bn A'l, CoeJlHHeHHbJX 
nOCJIenOBaTeJlhHO li nOllKJTIO<ieHHhlX K TO'lKaM tI «( +» nH­

TaHH.H) H t3 (<<-»nHTaHHH) 3JI eKTp~i1.lecKotl: cxeMbl 
(pHe. 1.35); 

• BbJSO..llbl rOJlOBKH 3BYKocHHMaTeJljl Heo6xonHMo OTKJllO'lHTb 

OT TO'leK t16, t17, t18 3JIeKTpW-feCKOH cxeMhl; 

• Jla~my cTp06ocKona, pa6oTalOwyIO OT Hanp.H>KemtJl' ceTH, 
MO)l(HO 3anUTaTb 'lepe3 BHeWHI1H OTKJ1JO<iaeMbTH TpaHc~op­

MaTop nOllo 6Ho TOMY, KaK 3TO 6blJlO CneJ1aHO np" JlOpa60T­
Ke CTOJJa «G-600B»; JIaMny CJIeJlyeT BKJllD..,aTb npH nOJl­
CTpoHKe '-laCTOTbI BpaWeHUjI HHCKa li OTKJIK)'-laTb npH npo­

HrpblBaHltH rpaMnJlaCTHHKH; 

• Tpy6KY TOHapMa MO>KHO 3a.uyrb H3HYT{JH MOHTIUKHOH neHoH. 

BUHM311"C! npu UJZOm06JU!HIlU KopnJ'ca cJleiJyem lUU!mb 66UOY, 

.. mo 6blJle3 6 6epmeu IUlHeJIU y CmOJl06 «G-60OC» Il 

«G-600B.) HecKOJUJKO onlJlU'IOemCR. 
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1.2. YCHn&lITenb-KOppeKTOp 

1.2.1. npMHllM"W pa6on •• M 0630P KOHCTPYK14MM 

o Heo6xoAMMOCTM KOppeKTl4pyto~ero YCMnMTenR 

B pa3Jlene, nOCB5IweHHOM Y3JI3M np0l1rpbIBaTeJlJI, ynoMHHaJlOCb, 
~ITO 113:lKe MM-roJIOBKH o6ecne'-m:BalOT BblXO.llHoe HanpJlJKeHHe 
nOpJIllKa HeCKOJlbKHX MHJ]lIHBOJlbT. TIpl1 nmOBO" '-IYBCTBUTeJIb­

HOCTM cOBpeMeHHbJX naMnOBb1X YCl-UUfTeJleH MOWHOCTH (OKD.nO 

1 B) CTaHOBHTC$I. o'IeBHllHoA Heo6xo.lU1MOCTb llonOJllHtTenbHOro 

3Beua yc~weHlul. Ha o.llHOro YCHJIeHJUI HellOer3TO'lHO, l'pe6YeTcJI 
TaK)Ke T.H. KoppeKllHR BocnpOH3SeJleHHH. CooTseTCTBYlOlllHe 
yerpoitCTB3 HOCJiT Ha3B3HHe KoppeKTHpYlOlUero YCHJlHTeJJJI (8H­

B "11-KO ppe KTopa. YClfJIHTeJUI' -KoppeKTo pa). 

)].eno B TOM, I.JTO eClIH 6b1 3anHCb opHrm-laJlOB rpa~mJ1aCTHHOK 
BenaCb C JlHHeHHOH ar.tOJIltTYllHO-'IaCTOTliOH xapaKTepHCTHKofi 

(AqX), TO WHITeJJbHOCTb lt>oHorpaMMbl cymeCTBeHHO COKpaTH­

JJaCb, a BocnpOH3BeHeHHe BblCOKHX ~I3CTOT COnpOBO)l(,!IaJlOCb 

3aMeTHblM ypOBHeM ruYMOB [2] ; n03ToMY A QX 3anHCH H BOC­

npO"3BelleH"JI npe.ucTaBJIJlIDT co6o" C"MMeTp"lIHble OTHOCH­
TeJlbHO ypOBHH O ,u6 (cHrHaJI ~aCTOToH 1000 fu) KpHBbJe. Pe-
3YJIbntpYlOmaH AqX npH )TOM (TeopeTH'lecKH) 6y,ueT JIHHefi­

HOH. 

Preamp Equalization 

10 100 1k 
Record Equalization 

a - CT8HABPTHbIe (RIAA) Al/X 3anHCH 
" flocnpo"3fle,lj'eHHR 

" 

10' 

SOHz SOOHz 

2 122Hz 2040;Hz 

6 - TO'IKH neperu6a JqJHflOtl 
BocnpoH3se,aeHHR RIAA 

Pl4c.l.36. CTaHABPTRIAA 
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B Ka'ICCTBC Me)KJIYHapOJlHOrO CTaHllapTa npltlBlT3 4JopMa KOp­

peKUHH. pa3pa60TaHHa-R aCCOUHaUHCH 3BYK03anHCblB31OlliHX 

KOMnal1l'. ClllA (RIAA) (pHC. 1.36.a). 

TOljKH nepcrH6a KPHBOj:j BOCnpOH3Bc.n;eHHfI. RIAA cneHYlOmHe: 

50. 500, 2122 fu (pHC. 1.36.6). I1c<,cpnblBalOwaR HHcjJOPMaUHR 
no RIAA-KoppeKu"H, BK.JIIO'Ia-R P3C<:IeTHhle <PoPMYJIhI HJIH no­
CTpOeHI-1H KPHBOj:j. JIOCTynHbl 3nCCb; 

http://digilander.liberQ.it/pacn glriaa ;;hcet. x ls. 

AKTMBHaR KoppeKLlMR BocnpOM3BeAeHMA 

IlpaKTH<:IeCK311 pCaJIH3aUI111 KoppeKUHI1 BOCnp0l13BCJlCHHH 

06ecnet IHBaCTclI pa3JJH'lHblMH cnoc06aMH. KOTOPbIC MO)KHO pa3-

.n;cnHTb Ha HCCKOJlhKO rpynn. 

AKTHBU3H KoppeKUHH - npCJInOJI3raeT BK.JIIOQCHHe 3JICMeHTOB 

UenH KOPPCKUHH 8 neTJlIO 06paTHoj:j CBH3H. B Ka<:lCCTBC npl-tMepa 

MO)KHO npHBeCTH cxeMY KOppCKTOpa (pHC. 1.37). 

UenOQK3 KOPPCKUHH C2-C4, R12 BKJIIO<JCHa B ucnb OOc. C 

TO<JKH 3pCHHH cOBpeMcHHblx nOJIXOllOn K KOHCTpYHponaHHIO 

BblcoKOKa11cCTBCHH0l1 annapaTypbl ,llaHHaSl CXCMa a6COJllOTHO 

HCnpHCMJICMa: 

• nOMHMO o6mcH OOC HMCfOTCSI JlBC MCCTHbJC - B nepBoM U 
TpCTbCM KaCKaJIax (nocncJJ:HltH Boo6we npeJlCT3BJIHCT co6oil 

KaTO,llHhIM nOBTOpHTeJIb - KaCKall, oxna',cHHblH cronpoUeHT­

Hoii DDC!); 
• ,llOBOJIbHO cnopHoj:j -RBJISlCTC-R peaJIH3aUHSl. 6JIOKa flHTaHl-tSl. -

YMHO)KHTeJ1h HanpH)KeHHSI Ha nOJIynpOBOJJ:HHKOBbIX JlHOllaX 

H Cma)KHBafOlUHH RC-q,HJIbTP; 

• JIaMnbl ECC83 (pOCCHHCKHj:j aHaJlor - 6H2n) OTBcpraIOTC5I 

MHorHMH cneUHaJUICTaMH KaK «HC3BY<:I3WUC». 

CaMOC YllHBHTeJlbIIOC. 'ITO .n;aHHaSi cxeMa BCCbMa nonYJlSlpH3 B 

Kpyrax aYJIl-toq,HJlOB. 06"bCKTHBHbIM flJIlOCOM KOppCKTOpa 1I8J1$1-

CTC$I HH3KOC BblXOJlHOC conpontBJlCHltC. o6.ncrQalOw:ce COrJl3CO­

BaHlle C YCWU1TeJICM MOLUHOCTH H MH"J1MH3HpYIOw:ee Tpc60B3HH5I 

K MC)K6JIo<JHOMY Ka6CJ1IO. 
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BIIHMaIlHe! 3a.r.le'laIlUR U dOnOJlHeHUR, (JHeCeH1I61e D6mOpaMU 

KHUZU, OmpaJKOIOm UX C06cm6ellH6lii n odxod K paJ~ 

pa60mKe ayduoanllapamypw u Ile tlMelOm HU'IeZO 

o6U1,elo C 1106epXHOCmHOii KpUmUKOii, D meM 60Jlee 

lJItepltelttleM IIPtlsedelUtblX KOHcmpyKl4tlii, 6o.n6U.UUtClntlO 

UJ KOmopbtX omJlu'Ioem (}eiiCln6UmeJlbHO 6blCOKOe 

KD'IeCm60 J6Y'UlHUR. 

TO RIGHT R" ,,,,",-, Ta RIGHT t R14 100.: RIS 1.50< 
CrHA,N"N"'"'1cCCC:-->C1C"CeHA,:NcN,8LCLI~r-r<:j~C:>tC-l 

C8 • R3 A8 C5 :5 I !I.... • C II 
33 ... ~;; ~ 3301<; 3301<; O. 1 S ... " - I - r::.

C9
' '00... 

25" 250' - CIO 1658 
CIO,IS_ 1--11-"1 Ci: 33 ... ., 33 ... " 

. J~508 ~ 3858 ~ 

~
--~.:-. I!2VI ~' J.- R7 1!2V3 ~ 01 c--

'N ' t 1"1 ~L ,,' +r--'{' '.,o:~ 2 ~ 2M , _ ce 
, ,;:':": ~ C '/2 V2 -2. C7 02 r--: '" 

"I--I 8 h.,~ , _-I_"_'--,T. ~ 20 
~ ---'~250B of" 

!. R9 C12; 
~ "<Il 68~ 100..; o 

DU' 

L-

Rl R2 
SI" 2,20: 

IC;in 5 9 • 

~~ ~.~KU f ' ~M ~J8 1609 

R12750K 

" R" ro C2 lI~n 

~ "" 0p33 o 

4'9 5 ~ 

C", W 
VI - V3 12AX7 22000.0 ~ 2200"'1( 

"" <C, 

PI4C. 1.37. KoppeKTop EAR-834P 

t 
8 M , 

H e CJJCllyeT Tauee Bna,uaTb B .IlpyrylO KpaHHOCTb - CJ1eno Bep"Tb 
B HenorpeUlHMOCTb pa3pa6oTtIHKOB, B T.~I. 3ap y6c)I(HbIX, - OWH~ 
60K xBaTaeT lla)l(C y caMblX MaCTHTbIX. 

KpellO aBTo pOB llaHHOH KHI1TI1: OWI16KH n OllJIe)l(aT "CnpaBJIe~ 
lUilO, a I1 CnOJIb30Baime peMapOK ,n01DKH O y n ollo6JJflTbCSI ,no-

6aBJleliHiO c n eUI1Î:f B 6 ) [IOJlO - 'IYTb orreHSlTb, He MeHSlSI, Opl1-

rHHaJlbHblH BKYC. 
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naCCHBHaR KOppeKUHR BOCnpOH3BeAeHMR 

D a CCHBH 3 H KOppeKQ,HH He HCn0J1b3yeT OC. OHa MO)l(eT 6b1Tb 

p eaJIll30eaHa nocpellCTBOM cOCpe,ll;OTO'leHHOii uenn (pe3J.t CTOpw 

HOMHHaJlOM 180,32, 1 KOM H KOH,llCHCaTOpbl 0,01 H 0,0033 MK<D) 
(pHC. 1.38). 

''''' lKrl! 

BIIIIM3H"C! llellu KoppeKu,uu, POCCMompeHlUJle aOJlee, CHUJliOWm 
YClIJlelme HO 20 al), .,mo "e06xoO'LMO y.,umbl8omb tipII 
pOC'leme KoppeKmopotJ. 

• 
'''' o 

N 

+2258 '" 
, -'"'" 2.6r..IA 3x7SB ", 0 .1 ... ""'1 ''''''' '0 signal ", ,., 

"""'" , .. ,- 81O .. e 

"'" ", " 0,41 
" 

47OM< 

~ " "'" "'" ~ " '"'" ',' o 8 
~ o 

o o 

PHC. 1.38. KOPpeKTOP "TumerAudio" ICaIC np"Mep COcpefJ,OTO'IeHHOi'I ~en" 
ICoppeIC~"" 

'ulUI paC'leTa TaKOit uerm MO)l(HO BOCnOJlb30BaTbCH npOrpaMMOH 
«KAB PASSIVE RIAA EQ NETWORK COMPUTER», no· 
crynHOH Ha caitTe http://www.kabusa.cQm/riaa.btm. 

CxeMa HanOMHHaeT KoppeKTOp (pHC. 1.37). )la)l(c HcnoJlb3ye­

Mbl e J1a~mbl 12AX7 - aHaJlor ECC83 (6H2fi). OTJlH'laeTol 

TOJlbKO HanpJl)l(CHl1eM HaKaJJa: 12AX7 - 6,3 11 12,6 B (B 3:] ­

BHCHMOCTU OT KOMMYTaUI1H), ECC83 (6H2fi) - 6,3 B, '1TO 

HaOOJlUT Ha Mbl CJJ b o CXOJlHOM C EAR-834P xapaKTepe 3By'Ja­

HHH. EUle OlUIH Bapl13HT peaJJU3aUHU naCCHBI-J OH KoppeK ­

UHH - pacnpC.IleJlCHHaH uenb. 
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KaK 5JBCTOYeT " 3 Ha3BaIHUI, nOn06Ha.Sl UCnb CTO I1T 113 HCCKOJIbK"X 

JBClIben, paCnpenCJleHHbl X MC)I(llY pa3J1I1'llIbIM" KaCKa,llaMI1 YCH­

ne,,"" (pHC. 1.39). 

in Rl 001 

~RI = 9R2 Y":, R2Cl =3 181,5 
Ţ CI (RHR2)Cl : 3180,,5 

• 

AIC, " 75 .. 5 

in RI OUl 

~ 
I 

• 
P",c . 1.39. Pac'Ier pacnpe.aeneHHoif ~enl1 KOppeK~I1j,f 

l "' 1 " " 1 "" 5. • ". '''' • '" " ,-
"' '" 27950 

I ... K 75B 

C> '''' '" " , ... « 75B 

"''''' "" 
470~ 

'" • 
O,h" " '" • • " 470. 

" 3 ' 80 • 

P",c. 1 .40. KoppeKrop 5bopHa AaXOJlbMa C pacnpe,aefleHHou ~enblO 
KOppeK~1111 

PeaJlM33lUtR naCCM8HOM RC-KOppeK"" ...... 

B Ka'-lCCTBe npHMepa MO)l(HO np"BeCT~1 CXCMY (pHC. 1.40), npen­

CTaBJHIIOw.ylO C060H pa3HOBI1nHOCTb 113BeCTHOH cxeMbi ApTypa 

fl ::nua. Uenb KOllpeKLI,HH COCTOI-1T li) JlBYX 3ueHbeB: R3, e2, R2 
Il R7, C4, R6. 

B Ka'leCToe JIaMl1bl l1epBoro KaCKana UCI10Jlb3yeTcfl COBeTCKafl! 

poccmkK3fl 6C4Sn, DO BTOpOM H TpeTbeM - HYSI1CTOPbl , a lla-
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110rJ.tltHble 6C51H. CMemeHHe BCeX JlaMD - 6aTapeHHoe. npl1 

YKa3aHHOM Ha60pe llaMn, YCHneHHJI AOCTaTOllHO JlJUI paGoTl'/; C 

MC-roll0BKOH HanpJlMYKl, T.e. 6e3 ROBblw81OIIlero TP8HclJlopMa­

Topa. OTMeTHM, '{TO llaJleKO He Bce CneUHaJIHCTbI Oll06pJUOT 

nOll06HblH (6ccrpaHccl>opMaTopHhlH) Bapl1aHT. I1cnOJlb30oaHI1e 

KallecrBeHHblX 3JleMeHTOB H rp3MOTHhlH MOHTa)l( CXCMbl n03BO­

mnOT ll06HTbCfl BblcoKoKatteCTBeHHOro 3SY'IaHHfl. K He,n.OCTaTK8M 

MO)f(HO OTHeCTH HHBepnlpOBaHHe KOppeKTOpOM lI>a3bl BXO.llHOro 

CIUHaJJa (HeH36e)f(HOe npH HClIeTHOM '{HC11e KacKalloB C pe3H­

CTHSHOH HarpY3KOH B aHOJle) H OTCYTCTBHe pa3Bfl3KH KacKaIloB 

no nl1TaHHIO (OlUH6Ka pa3pa60T'tHKa). 

UpHMe'laHHe. A6mopb' KHIUU HOC"lOJUneJlbHO peKaMeuoylOm '1{J0113' 

6ooum" npo6epKY npa6UJl"HOCmU pac'Iema '(ellei, 
KOppeK'(UIl, m.#(. pa3pa60m'lIlKU lfepeOKo iJo"YCKOfOn. 
cepw!3IUJ.e oU1Il6KIl JlIl60 MOUKupyHJm mpe6060IlUJUHU 
cmonOapma (RlAA) 6 yzoiJy COOcnuretflfOMY «OCo6o.,'JY» 

63ZJlROY If(l 36YK06ocnp0U36eoellue. 

UenH KOPPCKUHH TaK)l(e MO)f(HO KJlaCcHlI>HuHPOB3Tb RO THny 

HCnOJlL3yeMblx 3J1eMeHTOB. HanpHMep, BO BCeX paCCMOTpeHHhlX 

Bblllle CxeM3X HCnOJlb3YeTCJI RC-.. enL (RC-KoppeKLlHH), COCTO­

snuaJl 113 pe3HCTOpOB (R) H KOHJlCHCaTOpOB (C). 

RC-KOppeKUHJI nOJlY'lHJ1a Hal160J1bWee pacnpOCTpaHCHl1e BO 

speMeHa «30110TOrO BeK3 pa.lU1011aMnhl» (JlO 1960-x rr.) BBI1JlY 

HI13KOH CTOI1MOCTH 3JleMeHTOB H npOCTOTbl peaml3aUltl1, " epe­

HnJl SMCCTe C npYrI1MH CXeMOTeXHl1l1eCKHMH pellleHHflMH n S 

KOHCTPYKUHH speMeH «l1aMnoBoro pCHeCCaHCa» (C 1990-x rr.). 

nOC11ellHHH COBnall C nep"0D,OM MaCCOBorO pacnpOCTpaHellHJI 

CCTH HHTepIlCT, KOTOpaJl npellOCT3BHJla HOBble, no CYTH 6e3rpa­

HH'Illble 1.fHcl>OPM3U1lOHHble B03MO)f(HOCTH, n03BOJIHB HaJl311HTb 

KOHTaKTbl Me)l(llY C3MOlleJlbUlHKaMI1 P33HhlX erpaH. 

PeaJnt3a14HA naCCMBHoM RLC-KOppeK14MM 

3TOT cfl3KTop, HapjlllY C YCHJll.fjlMI.f TaKI.fX 3HTY3I.facroB, K3K )l(aH 
X"para, ClleJlaJlI.f j1nOHCKlIC pa3pa6oTKlt JJ:OCTymlblMH Jl)IjI '1HTa~ 
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TeJleli 3anaLUlblX (11 n03JlHCe pOCCHRcKHX) aYJlHO)l(ypHaJlOB. BbI­
SlCIUUlOCb, <tTO HnOHUblll.aBHO UaY'lHlTHCb OmemITb annapaTYPY, 

npaUHlTbHO BOCnpOH3BOll.HWYlO CHrHaJlbl, OT annapaTypbl, npa­

BHJlbHO nOCnpOH3BOllHllleR MY3bIKY. H eCJlH nepnaH npe.ll,Ha3Ha­

'1aJlaCb Ha 3KcnopT B BH.ne Jl06POTHblX Kop06oK C nonynpoBo­

,uHHKOBOii Ha<tl1HKOH 11 3aSeTHOH. Hanm1.CbK) Hi-Fi Ha l1HUCSOH 

naHeJlrt, TO BTopa», KCTaTH, B no,uaSJ1HIDWeM 60JlbWHHCTBe JlaM­

nOB<llI, - H.CKJlIO"ll1TMbHO JUIH BHyrpeHllcro noTţ)e611cHIUI- npo­

H3S0,uHllaCb Hc60JIblllHMH <pHpMaMH 1IH60 caMO.ll,e1lbWHKaMH. 

npUBe.ll,eM OJlHY H3 TaKHX KOHCTPYKUl1H B Ka~leCTBe npHMepa HC­

nOJlbJOBaHHH RLC-u.enH KOppeKUJ1.H (pHc.l.41). 06parnre SHHMaHHe 

Ha ro)), pa3pa6oTKH - 1984: npmtrpblBare1lH KOMnaKT-ll.lfCKOB (s 

OCHOBHOM »nOHcKOro npmnsoll.CTsa) Ha'lHHalOT SbITeCIUITb SHHH-

1IOBbJe UCPTYIllKH ($I'nOHCKl1c), 1IaMnbl JlaSHO He npHMeUHlOTcSI B 

aYllmyreXHI1Ke (cBponelicKoH H aMepHKaHcKoA), a B HnOHCKHX :lKYP­
lIanax ny6nHKYlOTcSI nOll06Hble cxeMbi! 
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MO)l(C'f nOKa3aTbCfI. 'ITO HCnOJ]b30BaHHe HHllYKTHBHOCTH (L)­
CXeMOTeXHH'leCKHH H3b1CK HH)I(CHepa-3CTeTa. Bbl60p O.llHorO H3 

B03MO)f{HbIX BapHaHTOB peaJlH3aUIHi uenH KOppCKUHH ••. Ho B 

3TOM JlHUlb llOJ]fI HCTHHbI - HH)f{eHepHafl HaYKa. nOJl06HO MY-

3blKC. MHorOMepHa. 

)lOC'l'aTOlfHO B3fJlJlHyrb Ha pHC. 1.41. 'ITo6bI nOHflTb, 'no He 3pfl 

pa3pa6oTtIHK Bbl6pan RLC-ueno"IKY, nOJl oco6eHHOCTH Karopoit 

(UH3Koe BXO.llHOe H BbIXOJlHOC COnpOTHBJleHHfI) npHlIIJlOCb nOll­

crpaHBaTb BCIQ CXCMY: 

• CHH)I(aTb c nOMolUbIO TpaHccpopMaTopa BblXOJlHOe conpo­

THBneHHe KaCKaJla Ha JlaMne 6463; 
• COOTBeTCTuYIOlllee na.lleHHC YCHJleHHfI KOMncHcHpOBaTb 3a 

C'IeT npJ.1MCHcHI·HI B ncpBoM KaCKa.lle lleHTolla EF-86. 

UpHMC'IaHHC. HnoHCKue CaMOdeA~UI'U - KamuopuR oc06aR: IlU­
KOliJa He nQ)Kepm6YIOm Ka'lecm8OM 38Y"OHUJl (otl)Ke 
npecAOfJymoii oydU(xjJUAbCKOU «MY3bIKaJlbHocmltlo») 
pOdU cxeMOmeXHU'IecKoii xmemw(U, 'leAl 'Iac,,10 ~pe' 
Ulam ux aMepUKallCKue U e8poneiicKue KOJUIe~u. 

PeanM3al.l.MR naccMBHoA RL-KOppeKl.I.MM 

OTMeTHM, 'ITO HapflUY C RLC-ucnOqKaMH flnOHCKHe pa3pa6oT­

'lllKH UlHpOKO HCnOJlb30BaJlH (H HCnOJlb3YfOT) RL-KoppeKUHJO, 
npHMeHcHHc KOTOPO" CIUC Ha mar npH6J1H)f(aCT K HJle aJlbHOH 

3BYKonepe.aa'le. Ho JlalJhwe npymx B 3TOM HanpaBJle HHH npo' 

llBHHYJJCfI HaUl COOTe'leCTBeHHHK A. M. JIHXIHtUKHH, npellJJO:>KHB­

WHH KOHCTPYKUHIO RX-KoppeKTOpa, B KOTOPOM POJTb HHllYKTHB­

HblX COCTaBJlHlOlllHX RL-uenH KoppeKUHH HrpalOT HHllYKTHBHO­

CTI1 pacceRHHfI BblXO,llHOro TpaHccpopMaTopa. ITollpo6Hee 06 3TOH 

11 llPymx pa3pa6oTKax A.M.JIHXHHUKOro MO)f{1I0 nO'lHTaTb 31leCb: 
http://www.aml.nm.rularticleslr1{coTrector.htm. 
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PMC. 1.42. KoppeKTop RCA 
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PMC. 1.43. Koppenop ReA (saPHaHT /lJKo3e</J8 &MWlnbl) 



UpHMe"l8HHe. H3lOmOtIJIeHUe KOppI!lCIrlCplJ, l(eIJb KOnWpOlO cOOePJKum 
UHiJyKmU8HbU 3JU!MeHltEW, mpe6yem HU«l.JUJlO om.una 
U JH.aHuii, a pacxOOw Ha rwiJ06Hblll npoeKm ,Mozym 
COCmDSum6 iJoBOJI6I1O KpyMYIO CY.MMY. DO::JmO.MY He 

cAeiJyem sw6upamb noi}o6Hwe creMW s KaICecm6e 
«npo6Hozo IUOpQ». 3H4KO.MCnt60 C YCUJlUHU!JIAJlfU"'K0P­

pelCmOJHlMU JKeJUJmeJU>HO Hll'CUuom6 c 60Aee npocmblX 
KOHCmpYK~ lUI OCHOfle RLC-u.eno'CeK. 

K aKYIO cxeMY MO)f(HO npe./l1l0)l(HTb .lUI}!" n OBTOpeH"»? TIO)KaJlyit . 
nYlJll1e Beero nO.llOt{lICT KOppeKTOp BCeMHpHO H3BeCTHot{ .pHPMbI 

RCA (Reco rding Corporation of America) RUGO OllHa " 3 ero 
MOllmllHKaUHH. HanpUMep. BblnoRHeHHa»lb<.03ecboM 3CMHJlJlOH 
(pHc.l.42 H pHc. l.43 COOTBeTCTBeHHO). 

TIOCJIellH»SI cxeMa OTJlHlJaeTCSl OT opHrHHarra 3aMeHoA aBTOMa­
THlJeCKoro CMeweHHR 6aTapeHHLlM. KCTaTH. 6aTapeuKlf MO)l(HO 
nonp060BaTb BKJllDlJHTb H nO-l{pyrOMY - B pa3pbIB CHrHaJ1bHO­
ro npOBOlla (<<nRIDC» - K HCTOlJHHKY CHrHaJla. «MHHYC» - K 
ceTKaM JlaMn). H aHRYlJll1Hti: BapHaHT onpeJJ,eJI.JICTC}!" no pe3YJlb­

TaTaM npoenYll1HBaHH.JI. 

KaKM8 YCMJlM't8nbHw8 nSMnw MCnOnb3YIOTcA 

HeCKORbKO enOB 06 HcnoJlb3yeMLIx J13Mnax. B 6a30BoM BapHaH­
Te npHMeH»eTCJI 7025 - naJJb'lHKOBbu1: 1(BO"HO" TpnOll C BbICO­

KHM K034>cbHuHeHToM YCHJleHHSI (100), pa3pa6oTaHHhlH LUUI ~tC­
nOJTb30BaHHH B nepBblx KaCKallax 3BYKoycHReHHH (oT06paH no 
MHHHMYMY ll1YMOB - MeHee 10 MHKPOBOJlbT Ha BblxOlle). JlaMna. 
KaK HBCTBYCT H3 HaHMcHoBaHH», - npOMblWJIeHHoro " BoeHHO­
ro Ha3HalJe HHH (TaKHe JTaMnbJ TpanHUHOHHO 0603Ha'laJlHCb 
lJHCJTOM, B lla tlHOM enYlJae - lJeTblpeX3HalJHblM. COOTBeTCTBYIO­

IUHM HOMepy pa3pa6oTKH). flOll06HYIO npaKTHKY nblTaJl"Cb 

BHC.n;P"Tb " B CCCP. OllHaKO OHa He npU)I(HJlaCb. ycrymtB MeCTO 
pOM60BHlIHhlM lllTaMnaM BoeHHOH np"CMKH. AYlIHO«PHJlbl C oco-
6b1M nl1CTeTOM OTHOCHTCH K JlaMnaM «nSlTOH» (aB"aUI10HHon) 
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npHCMKH (0603Ha<IaCTC5I uH4>pot:î: 5 BHyrPH pOM6l1Ka), qTO ra­

paHnlpYeT 60JlblUHH CpOK CJ1Y:>K6hl 11 MeHec Bhlpa:>KeHllbUl MHKpO­

Q>OHHbJH 3Q)4>CKT, '-IeM Y ee np5lMhlX aHaJlOrOB «6bITOBOro» Ha-

3Ha'leHH' - lZAX7/ECC83/6HZn. 

0p"M"e<l3U"e: Ha ayiJufX/Jopy.MOX nepeiJKO OIHMe«<uOm npe6OCxoiJcmso 
7025 U 110 J6YKOBOU cU2Hamype, .,mo HeyiJu8UmeJlbHO, 
IIOCKOJIbKY cIleqUQJlUCm", RCA tlpeÎJlIO'IJUl UMEllHO 3111Y 
Jllumy, a 8w60p y flUX 6bW 

3nIlfJlJl<l np"MCHl1JT 5691 - OKTaITbHblt:î: JlBOt:î:HOH TPHOJl C BbI­

COKHM K03Q><l:n1.UHCHTOM YCHJ1CHHH (70), npCJlCTaBJl5llOlUHH C060H 

npOMblUlJlCIIHYIO scpcmo 6SL 7GT (oTeqCCTBCHHbIH aH<lJlOr no­

CJlC.uHCH - 6H9C). OKT3J1bHble Jl3Mnbl, KaK npaBHRo, 06Ralla­

lOT JlY'IUlCH 3BYKOBOU CHrHaTYPOH, llCM naRb<IHKOBbIC, HO 

YCTynalOT iiM no ypOBHlO WYMOB l1 CKROHHOCTl1 K MHKP04>OH­

HOMY 3Q>4>CKTY_ 

BOl1.ny MeHbwefO K034>Q>HUHeHTa YClIJleHH.IJ HcnOJlb3yeMblx JTaMn 

(70 nponm 100 y JlaMnbl 7025), KOppCKTOp 3CMlfJlJlbi lfcnoJlb3Y­

CTCH B TaHJleMC C npCllBapllTellbHhlM (JlHHeHllblM) YCHJlUTeJTCM; 

KOHCTPYKTHBHO 3TlI l lBa YCTpoHcTsa 06bC.nHHCHbl Ha OJJ;HOM 

waCCH (pliC. ].45 H pHc.1.46) , 6ROK nHTaHHH (pHC. 1.44) Y HHX 

06WI1H H pa3Mcw:eH s OTll,CJJbHOM Kopnyce. 

MO:>KHO n03 KcnepHMcHTHponaTb H C Jlpyn1MH nmaMH JlaMn, 1Ia­

flpHMep, OKTaJIMlbIMl1 MOHoTpllOnaJl.HI 6I'2 li 6<1>5 (K03Q>Q>l1UHeHT 

YCHJTCHHH 100), oManalOUlHMH npcKpaCHoH 3SYKOBOA. cnrHarypoti. 

MOiiOTPUOJlOB nOTpc6yercH 4 lli1)'KH, HO HX Jlcrqc nOJl6HpaTb no 

MHIHll\.IYl\.lY lllyMOB H CXOJlCTSY BAX. HeH3BecrHo, nO'-lCMY pa3+ 

pa60T' Il1K npoMrHopMpOBaJ1 3TM JlaMnbJ, SCJlb «3an3JlHbIC» aHa­

]Iom HMCIOTCH (6SQ7 li 6F5 COOTBCTCTBemiO) . .lla M ero MY3bl­

KaJlbHOMY 8KYCY MO)!(HO JJ:OBepHTh. 

KCT3TU, B CBOCH CT3TbC ;:lBTOP nOJl' lepKMB3CT, 'ITO Oll MY3blKaHT, 

a HC HH:>KCHep. ,ll:>K03C<!> 3C~1HJT}la - npo<!>CCCHOHanbHhlH My3bl­

KaJIT, CKpMn3' I-BHPTY03. npH 3TOM OH QCHOB3J1 He6oJThUlYlO 

~l11PMY - lE Labs, BblnycKalOWYlO JlaMnOBblC YClIJIHTCJTH. 
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DpHMe"l3I1He. A6moP61 KlUUU 're CJEY'IaiiIlO RodII/VIU :mwm 60llpoc. 

KOHe'IIIO, JUlMtf6l 5691 (ucROJUleUUR «Ned base») C'fU ' 
malQmCR edsQ JEU Ile JlY'fUlJLMU. Ho UCIIOJlb306al/lle 
MOIiOmpu0iJ06 6l'2/6SQ7 UJlU 6cllS/6FS IW3{JOJUlJlO 6tn 
noiJo6llO opUZUnaJlbHOu. cxeMe RCA 060UnluCb d6Y.MJI. 
talCKa04MU, UClUl1O'Ul6 iJonoJUUJmeJlblUJlu (lIped) YCII­

JUlme;u, -Ilem Jly<lUlezo 3.JreMellma llQ nymu cuzuaJla, 
'Ie..w omcymcl1UfYlOU4uii. 

CnpaBe,lUlHBOCTH pa.n:H oTMeTHM, ' ITO .n:aJ1ee B CTaThe ((Home­
brewer of the month» ynoMHHaerCJl JIHHetlHblH YCUJUlTCJlb, no­
CTpoeHHblH d>HJlHnnHHCKHMH caMo,ueJlbIUHKaMH, KOJlJleraMH 

!9CMf.WJlbl, no OJlHOKaCKa.llHoti TpaHc~opMaTopHoti cxeMe (CM. 
pHC_ 1.48). OH MHoro nY'Hue, 'teM JlBYXK3CKalIHblH no cxeMe c 
pe3HCTHBHOH HarpY3KOH. (pHe_ 1.47), HO cynt ne MeH5IeT. B Ka­
'IeCTBe KOMnpoMHcca nOrH'IHee COBMeCTHTb JIIU'IeHHblH Enpen) 
YCHJlHTCJlb C Tene4>oHHhlM (<<x3Jl3MnoM»), HO 0 6 3TOM l.J.yrb n03-

)l(e, a nOKa 3aKOH'IHM 0630P KOHCTPYKUHH 3CMHlIJlbl. 
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PMC. 1.44. CxeMa J.1CJO'IHu/(a nJ.1TaHJ.1J1 /(oppe/(f"opa 

B cxeMe 6nOKa mtTaHlU1 )l(eJJ.aTeJibHO npenycMOTperb JlBe 05MOT­

K" HanpHJKeHHeM 6,3 B, 'IT06bl opr3HHloBaTb m1TaHHe no,llO­
rpeBaTeJleit JlaMn p33JlelTbHO JlJlfl Ka)KnOrO KaHaJla. EMKOCTb 
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KOHIlCI-ICaTOpa Ha BXOllC <l>nnbTpa (Ha CXCMC 0603Ha'ICH KaK 

0,22-0,33x600 B) Hco6xOllHMO Bbl6p3Tb H3 60nee LUl1pOKoro 

LlU3n<l30Ha: 0,22-10 MKCD 1'10 HaUJIY<ILUeH ~}OpMe TOK3 I-Ia Bbl­

XOLlC 6noK3 nnTaHIIR, RUGO 1"10 PC3YRbTaTaM npOCJlywUBaHUH {J]. 
CK3'laTb CTaTbIO «Homebrewer of the Illo nth» MO)l{HO OTClOna: 

http;//www.metaleater.narod.ru/ l .pdf 

o kopnyce AlU' npeAyclllnlllTen Sl-KOppekTOpa 

Kopnyc npellYCHnUTenR -KOppCKTOpa, KaK BHlll-IO lt3 pliC. 1.45 II 

p liC. 1.46. npeLlCTaBJIReT c060 ti llCPCBJl IHIYIO paMKY, no yrnaM 
KOTOpof, ij}{}IeeHbl llcpeBHlu lble HO)l(KH UUJII1J-lllpli'l eCKOII ct>OPMbl, 

a cBepxy n OnO)KeHa aJIIOMllHUCBaR I1JIItTa- llIaCCH TonllUIHo li 3 MM. 

K OHcrPYKUI1R Onl1paeTCR Ha BH6poracmUHC onopbI, HO MO)f(HO 
IiCnOJlh30naTb H W l lnbl . 
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Plotc. 1.46. KOHCTPYKLl"'f/ npeAyc",n"'Tenf/·KoppeI(TOpa. 
BI<I,ll co CTOPOHbI MOHTa)f(a 

MOHTa>K YCHnlHenR-KoppeKTopa 

npl1 MOHT3)Ke KOppeKTOpa J-Ie06XOJU1MO npHllep)KllB3TbC5I He­

KOTOPblX np3SHJI, HHa~le yposeHb cj)OHa 6YJleT HeJlOnycnlMo 

BbICOKHM: 

• BCe npOBOllJ-lHKH JlOJDKHbl llMeTb MHHI1MaJlbHYlO JlJllmy (3TO 

OC06eHHO KacaeTCJJ o6LUero npOBOJla); 

• B Ka~leCTBe npOBOJlHI1KOB JlY~lwe Bcero liCnOJlbJOBaTb BbIBO­

Jlbl :;weMeHTon; 

• 06LUI1H npOBOJl COell l1HJJeTCH C maccl1 JlHUIb B OIlHOH TO'-lKe 
(KaK npaB HJlO, OKono BXOJlHbIX p33ber.lOB, HO B03MO)l(Hbl 
HlOa HCbI - )KeJlaTeJlbJ-lO l-JallTI1 TO'-lKY 3a3er.fJIeHHH n o MI1HH­

MYMY cfJoHa); 

• BxO.uHble 11 BbJXOJlllbJe u enl1 He06xoJlHMO MaKCHMaJIbHO y.na­
J1HTb npyr OT n pyra; TO )Ke caMoe OTHOCHTCH 11 K CJIa60TO 'I­

HbIM/ CI1J1bJ-lOTO'-lHbIM u e n HM (HanpI1Mep, CnrHaJlbHbIM lt 

HaK3J1bHbIM); 

• CJ1enyeT lt36eraTb napanJ1eJlbHOH npmma.nKH 6m13KOpacno­

J10)l(eHHbIX n pOBOnHI1KOB; 

• )l(eJi3TeJIbJ-lO I1CnOJTb30B3Tb neHCTBl1TeJTbHO 06beMHblH MOH­
T3)f(, pacnOJIaraH neTaJIM n 0CJ10HHO, Ha pa3HOH BMCOTe; 

• He nonYCKalOTC$1 con p UKOCH OBelHUI Kopn YCOB JleT3nefi 
Me)l(ny c060n li (U11I1) C lllaCCI1 (Ko pnycoM); 
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• non n3HeJTbKH naMn 11 KpeneXHble BI1HTbI rr0110XI1Tb pe311~ 

HOBble KOl1bUeBI1n1Ib1e npOKl1a)lKH (HX MO}f{HO C<!>opMOBaTb 

113 Cl1l11fKOflOBOro repMeTI1Ka) . 

TOPHONO 

PMC. 1.47 • .l{SYXK8CKB.aHbll-i BaPU8HT C pe311CTI1BHOIol HSrpy:JKOI-i 

nMHeMHWM npeAycMnMTem. 

JlI1HeHHbltt (nren) YCI1J1I1TeJIb (pHC. IA7) COCTOHT 113 llBYX Kac~ 
KaJ],OB: pCJl1CTI1BHOrO C HarpY:lKOH B aHOlI,e (o6eCnCQ118aCT AO­

nOJlHllTeJlbl-IOe YCI1JIeHHe BblXOlI,Horo CHfH3J13 KoppeKTopa) 11 

KaTO.llHOfO n OBTOpIoHeJlSl (CiUDKalOmero BhIXO.l{Hoe conpOTH8J1e­

mte) , coe./J,HllellHblX MC)f(lI.Y c060tt HenocpenCTBeHHO (cxeMa 

Jloqm1l[- YattTa). TaKOC pellICHHe HMeCT CBOH nOCTOHHCfBa It 

HCJl,OCT3TKI1: K nepOb1M MO)!(HO OTHeCTI1 OTcyrCTBHe paJ,aeJlH­

TeJlbHOrO KOIIJJ;eIlCaTopa Me:>KJlY KaCKaJlaMH, HI13KOe BbIXOJlHOe 

COnpOHtBJleHI1C, a KO BTOpblM - HallU'll1e CTonpoueHTHott aac 
K3TOJlIIOfO nOBTOp"TCJIH, 'ITO POJlHI1T (YBbI, B T.q. H no 3BY'la­
Hmo) nOCJIeJllll1e c nOllynpOOOJllll1KOBblMI1 onepaUl-iOHHbIMI1 

YCI1JlllTeJTHMH. 
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EepMalla, oll)'6JlwW6Unllou NP15 JKYP"(JlUl «Sound 
Prac/ices», om KonlOpou onlJluIUlemcJlwy,unup06auu­
eM Kamoi)uou ~ellu Jla.MIIbl nep60lo KacKaiJa. 



TaKofi BapHaHT (pHC. 1.48) JIHWeH HeJJ,OCTaTKOB npeZlhlZlYlllefi 

cxeMbi - n)'Tb c"mana cOKpameH eUle Ha O)lMH KaCKaZl. Ha OJlHH 

KOHZleHcaTOp, OTCYTCTBYIOT 06paTHhle C8»311. npe,uCTaBlI»CTCSI 

1I0f",IHOfi 3aMeHa aBTOMaTH'IeCKOfO CMerueHH.sI 6aTapeHHblM. 

HeJlOCT3TOK cxeMbi - HaJlU'lHe 1I0poroCToSlwero TpaHCQ>op1\f3-

Topa, BnpO'-leM, efO MO:lKHO H3fOTOB"Tb caMOCTO»TenbHO. 

B 3aKJIlOlIeHHe peKOMeHJlyeM DHI1MaTeJlbHO nO'-lHTaTb 0PHfI1HaJlb­

HYJO CfaTbJO - «Homebrewer of the month». 

2S0K 

TANCONP216N 

"", .. 
'''' 

PI4C. 1.48. OAHOKaCK1ţlI"HblJoi rpaHc(/>opMaropHblif sap14aHT 
n14Hei1Horo npe.ayc14n14TenR 

1.2.2. BMH .. n~KoppeKTopw CBOHMM PYK8MM 

KoppeKTop «Tributen 

B3S1B 3a OCHOBY 0PHfHHaJlhHYIO cxeMY ReA (pHC. 1.42), aBTopbl 

npHMeHHJIH JIaMny 6H9C li 6aTapefiHoe CMellleHHe BMeCTO aB­

TOMaTl1'leCKOfO. OLtHaKO, B OTJIJf'lHe OT BapHaHTa 3CMHlIJIhI 

(pHC. 1.43), 6aTapefiKH 1,5 B BKJllOlIeHbl B CeTO'lHble uenn 

(pHC. 1.49). 

npHMe1faHHe. Y maK(RO cn0c060 BKJUOi'IeHUR HeMfl/IO npomusHUKos; 
B KOHqe KOHqOB, HUl(eZO He MeUlaem lIonpo6oBUlnb 
ycmaHoBum6 6amapeuKu (UJru aKKYMYJlRmOp61) B 
KomoiJHYIO qem u cpaBllumb 36YI(QJfue. 
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Pa3YMeeTC}I, nOCnelll-IH" BapHaHT nOllXOmn JlHWh lln" cna60· 
TO~IHb[X uenei:j: npl1 TOKax KaTona Bblwe 5 MA )f(enaTenhHO 

ltCnOJlb30BaTb aKKYMymlTOpht, a nOCJle 25 MA ero He cnellyeT 
HCn OJlb30BaTb Doo6we. npO'-ll1e 3J1eMeHTbl OCTaJl HCb 6e3 
113MeJ-leHHH. 

• 
I 

VL1 
6H9C 

T 

• 
I 

PHC. 1.49. KoppeKTop «Tribute .. 

f-
Vl2 
6H9C 

HeCMOTpH Ha «CKpOMHoe 06aSIHHe» cxeMbl H natlh YBa)KeHlHI 
pa3pa6oT<IHKaM (jJHPMhl ReA, 6wIO peweHO co6paTb CHatlaJ]a 
MaKeT KoppeKTopa C HCnOJIh30BaHI1eM HellOp0rl1X KOMJleKTYIO· 
llmx: nOTeHUl1aJl 6yneT 3aMeTeH cpa3Y, a YCTaHoBKa 3Jll1THhlX 

pe311CTopOB H KOHneHcaTopOB - neno uexHTpoe. 

PHC. 1.50. MaKeT. B~.a. co CTOPOHbI MOHTaJKa 
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MaKeT (pHC. 1.50) TaK)Ke none3eH lIn", oTpa6oTK~ Bap~aHToD 
MOHTa:>Ka C ueflhlO llOCTH)f(eHIUI MHHHMaJlhHOro 4JoHa. OC06hlX 

Tpe60BaHH" K '3J1eMeHTHO" 6a3e Ha 1IaHHO" CTanl1H He 

npe1lb "'BJmnOCh: 

• KOHlleHcaTophI B uen" KoppeKuHH - KCO, pa3.ne11l1TeJlh­
Hble - K40-Y9; 

• pe:m:crophl- YroJlbHble, TaJiBaHbCKoro npoH3BQUCTBa, OMJIT-2, 
MT-2; 

• 6aTapet1KH - «'JaCOBbIe». 

BIIHMallltC! Hc CJIC.llJ'eT "P"MCIUITb '13COBWC 6aTCPCHKH - B3PW­

BaIOTCH IIpH MaJleHmCM ncperpcBC! HUKaKOl{) CeKpema 

Item -1100 PYKoii OKaJaJlUCb mOJlbJ(O maKUI! tJamapeii­

KU. ropaJiJo JlY'Iwe U 6e30llaCHee UCIIOJIb30Bamb IUlJlb­

'IUKOBb,e, noiJliupaR fla CJfYX 113 paJIIWX u,ellOBblX Ka­

mezopuu - pe3YJlbmambi 6w8alOnI 8eCWtfa 1l00)l(lldau­

IIb1MUj a8mopaM UM/JOflUpYIOn/ naJlb'lllK06ble 6ama­

peiiKu «Varia». 

3aBOeBaJI JIIt KOppeKTOp no IHoraM npOCJIywHBaHI1'" npaBO Ha 
BonnOweHl1e «B MeTaJlRe»? Cy6beKTl1BHaR oueHKa Ka t leCTB3 

3SY'JaHH'" - Tel\f3 OT.neJIhHaH, 60JIee YMeCTHMI B ay.nHonep"o­
.llHKe ... CKa)J(eM TaK: Hennoxo, HO OT KoppeKTopa O)Ku,UallOCh 
60JlhWero ..• 

T eM He MeHec, mo6ylO KOHCTPYKU HJO MO)KHO n pH :>KeJIaHHH 
YJlytllllHTb, Hanpl1Mep, YMo3pUTeJlhHhlM cnoco60M - 3a C'l eT 
npuMeHeHIHI 60Jlee Ka'leCTBeHHhIX KOMnOHeHTOB J1l160 11Cf10JIb-

3YH 0pl1rHHaJlbHble perneHIHI, nopoti He Tpe6YlOwne OC06blX 
3aTpaT. 

06beKTHBHhle HelloCTaTKH JIerKO YCTpaHI1Mbl : HeXBaTK3 YCIiJIe­
IIU'" KOMneHcHpYeTCH x3JJ,aMnOM, B npoTHBHOM cnY'/ae CJle.llyeT 
npHMeHltTh JlaMnhl 6f2; BblCOKoe BbIX0.llHOe conpOTHB11eHHe, 

Tpe6yeT nenH'IHHbl HarpY3KH He MeHee 220 KOM (B cnY'lae 
X3naMna - nepeMeHHoro pe3HcTopa-perYJUlTopa rpoMKOCnt); 
TaK)Ke HaJlaraJOTCH onpeneneHHble Tpe60LlaHHH K Me)K6Jlo'IHO­
MY Ka6emo (a TO'fHee, K ero eMKOCTH, KOTopa", ,llOJ1)KHa 6b1Tb 
MHHHMallhHa). 
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COBen.l no nOA60py KOMnneKTYtol1U4X 

CTOliMOCTb KOMnJleKTYlOlllHX (MaKeT KOppeKTOpa COBMeCTHO C 

KeHarpOHHhlM 6.rrOKOM OHTaHHJI) COCTaBHJI3 Beero 400-500 py6J1eH. 

3TO ueHa 6e3 y~,eTa CTOHMOCTH Kopnyca. B KOHue KOHUOB, MO)K­

HO B3S1Tb JlHCT $OJlbrHpOBaHHoro CTeKllOTeXCTOJllUa, npocBep­

JlHTb nepbeBblMH CBepJlaMH OTBepCTHJI, oOJlY'leHHYlO BepxHlO1O 

naHeJlb npHKpemtTb wypynaMH x OCHOB3HHlO, BwnOJlHeHHoMY 

H3 ,ucn no TeXHOJlorHH Ha pRe. 1.33.6,6. He-rpYJlHO npe.n:craBHTb, 

KaxOll npoCTop oTxpblBaeTcSI JlHuaM, OJlep)l(HMbIM «CI1HLlPOMOM 

anrpefuIa»! moT TepMI1H n03aHMCTBOBaH Y ,I:VKo3e$a 3CMHJlJlbl. 

ABTOPW KHltfH peXOMeHLlYIOT CJIeLlYlOlllee. 

Bo-nepBbIX, He cneWHTb C npH06peTeHHeM 3 K30THQeCKltX H, 

pa3YMeeTCSI, lloporHX KOMn1JeKTYIOWHX. TIpli'lliH TOMY HeCXOJlb­

xo. Tax, lUIJI LlOCTH)KeHHJI JByqaHH.H Kllacca Hi-Fi (XCTaTI1, YLlO­

BJleTBOp$iIOWerO 60JlbUlltHCTBO cJlywaTeneH) He Tpe6yeTCJI 
«ceKpeTHblX 3neMeHTOB, npOI1JBelleHHblX no BoeHHO-KOCMHqe­

CKHM TeXHOJIOrlUIM, CneUHaJlbHO ,lUHI aYJlHO)) - llOCTaTOqHO 

Ka'leCTBeHHhIX npOMblwneHHoro HaJHa'leHI1J1. 3HaMeHHTblH 

JlOOHCKHIf pa3pa60TqHK C. CaXYM3 B CBOHX J1aMnODbIX YCltJllf­
TeJlR.X npIH,feHJlJI MeT3nnOnneHO'lHble peJI1CTOpbl (OTeqeCTBeH­

Hble aHallOfH - MT, OMJIT, MJIT) 11 JaypJlJlHbTe 3neXTponH­
THqeCKHe KOHlleHcaTophl «NichiCOfl)) : hllp://www l Q.big.or, jp/::dh/. 

TIapalloKcan hHO, HO $aXT: HepellKO OJlHH 11 Te )Ke y ... aCTHHXH 

aYJlHo$OPYMOB, KPHTHXYJI YX3JaHHble THnbJ 311eMeHTOB, npe­

BOJHOCJlT XOHCTPYKlll1H CaXYMbI! 

Kpm.te To ra, ueHa 11 lle$HUltTHOCTb JlaBHO Y)Ke He JlBJlJlIOTCJI 

CltHOHltMaMH Bblcoxoro xatleCTBa. Ewe paJ OTMeTHM (311eCb, 11 B 

KOTOPbTH paJ - B XHHre!), tITO BOCnpHJlTl1e JByxa - neJlO cy6b­

eKTHBHoe, HanpHMep, cepe6po, 06J1aJl3J1 JlY1.flllHMI1 3J1eKTpHqe­

CKHMH (a CKOJIbKO eMY npHnHCblBalOT 3JOrepHtJeCKI1X!) cBolîcrBa­

Mii no cp3BHeiUlIO C MeLlblO, peKOMeHIlYeTCR B XaqecrBe MaTepH­

ana JUIJI MOHT3)l(HblX npOBOIlOB JlaneKO He BCeMI1 cneUl1anl1CT3MI1 

11 aY.D:l1oqmJIa~lI1. no Bonpocy HCnonbJOBaHI1j( cepe6pj(Horo npo­

BOlla MHeHHJI Bapbl1pYIOTCJl- OT «cepe6p3 B JByxe .. moro He 

6blBaeT» IlO «cepe6p$lHblH npOBOJlHUK nenaeT J BYK flnOCKlIM, 
6eJ)KH3HeHHblM». 
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BHItMaHHC! TepMUR «Silver» (Argelltum, Ag u m.Il.) B ltalLMellO~ 
BllIUlU I«J6e.ttR UlIU npunoR MO;Ketn 0Ka10I11bCR UMelte..M 

Co6cmBelUU>l.M, a IJOBce ne C8uOemeJlbCtn8OM HWW'lUR 

iJallJUuo :J./U!Auluna ti XUMU'IecKOM cocmtuJe U:We.J1.UJl. 

BCIIOMHume nOC./108uqy: «He 8ce mo 30Jlomo, "mo 
6.JU!Cmum». 

BO~BTopblX~ nOll6Hp3Tb JIl06ble 311eMeHTbJ Ha cnyx. 

B-'l'peTbHX, 06P3T1ITb BHltMaHHe Ha CJIeLJ.Y1OWHe lleTaJUf OTe1.J.ecrneH~ 
HOfO npOH3BOJ1:CTBa. Pe3HCTopbl: BC (Snn, YRM), MPX 
(TITMH), CI ~4, OMJ1T. KOH.o.eHc3TOpbJ pa3lleJlHTeJIbHhle: <DT, 
K78-2,K40-Y9, K42-Y2; uenei1 KoppeKUHH: ccr, crM, Kcr, 
KCO, K78-2; finOKa n"TaH"': MKB, MErs, MErq, MErO. 

B-.,eTBepTblX, no B03MO)KHOCTH YCT3HOBHTb H31160Jlee KalJeCTBCH­

Hble JlaMnbT. He CJlenyeT JlYMaTb, 'ue HX cnHCOK ltC1.fepnbIB3eTC.R 
papHTeTHb.lMH " JlOPOfHMH 5691 HcnOJlHeHltSl «Red base»! Cy­
mecrBYIOT li .npyme .noCToHHble B3plt3HTbl: 

• Jlar.trlbl np0lt3BOllCTBa MOCKOBCKOro 3JIeKTpoJIar.moDoro 3a­
BOlla (M3J13), 1950-x roIlos BbmycKa, OTJlH1.J.liTeJlbHaSl 1.J.epTa 
JlaMn BblnycKaeMblx IlO 1956 r. - MeTaJlJ]H'leCKaSl oGe'I3HKa 
UOKOJl.R; 

• HX pooenmUbl - JlaMnbl 1579 (noMHHTe, paHee ynoMHHaJIaCh 
HeY1l3'JHa» nonblTK3 BHellpHTb aMcpHK3HCKYIO clfCTeMY 060-
3Ha'leHH.R JlaMn?!) capaToBcKoro 3aBOlla «Pel!>JleKTop». 

TIepBble cpaBHUTeJlbHO neneo It HeHaKlI3J.I.HO npu06pecrn Ha P<UlI10-
pblHKax KpynHhlx fOPOJlOB » no oG'b.RBJleHHJlM B HlrrepHeTe. Co 
BTOpbTMU CI1T)'aUHSI XY)f(e, HX HeJTefKO Hai1TH AIDKe Ha pO.lI.HHe - B 
CapaTOBe li Ha BcePOCCI1HCKOH 6apaXOJlKe - MHTHHCKOM panl-IO­
pblHKe, HO 11 OH" KJmf.lla nOn3llaIOTOl. TaK, Ha MOMeHT Hanl1CaHII.ST 
:3TOH KHHfH JlaMnbl 1579 6blJIH ,lIocrynHbl 3.nCCb: hup://www.gQldenm­
iddle.comlmssian/tube.htm, B T.1.J.. C nepeCblJlKOH no POCCHH. 

3apy6e)KHbLe JlaMnbl (nOMltMO 5691 Ha300eM 6SL7 H ee all3l10f 
c t2-BOJlbTOBblM HaKaJlOM - 12SL7) MO)l(HO npn06peCTH Ha 
111ITepHeT-aYKUl1oHax. TalOKe npHBCTCTBYIOTCJI HHJ1:eKCbl, cne,lIy­
IOLUl1e 3a ynOM.RHYTbIMH o603Ha'ICHHJIMH, HanpHMCp: -GT li 
-lAN, CBI1,lIeTeJ1bCTBYJOLUHe o nOBblweHHblX BH6pOCTOflKOCTH, 
./lOJlfOBe'IHOCTH H npOXO)f(lleHUH «BOeHnplteMKH » COOTBeT­
CTBeUHO. 
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PMC. 1 .51. rOTOBbltf npeAycl-1flHrenh 

PHC. 1.52. Tribute. BapHawT Ha 6r2 
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Ha puc. 1.51 u 306pa)l(CH roTOBbl l1 npcJlYCI1JUiTeJlb, cOBMcwalOWHI1 

B cc6c BHHHJT-KOPPCKTOP H X)JlaMn, BbTnOJTHCHHbll'l no 0,UHOK8C­

Ka11.Hoi! TpaHc4JopMaTopHoH CXCMe (aHanorwlHo pliC. 1.48). 
KOHCTPYKUHR X).uaMna 6YJleT n on.P06HO paccMoTpeHa B maBe, 

n ocBRlUellHoH YCl1nuTeJU1M. TIapaJlnenbHO 6bl1l 113roTOBlICH Ba­

pH8HT Ha naMn8X 6f2, n03BOll HBWHH Or paHI1'II1TbCH llBYMR 

KaCK811aMIi YCHlIe HI1R ( pliC. 1.52). 

TIpl1BelleM npllMep pememul (pliC. 1.53), n03BollRIOwero YllY'I­

WHTb Ka'l eCTBO 3BY'l aHI1H 3a C'l eT HccTaH,UapTHoro nOJlxo,Ua K 

KOHCTpy "poBawl lO 6110Ka nI1TaHI.fR. P a Hcc OTMC'JaJlOCb, "ITO B 
BbICOKOKa'ICCTBeHHOH aY11.HOTeXHHKC HeT MeJlO'ICH: 6110K nHTaHI15J. 

OKa3blBaeT HcnocpcllCTBeHHoe BnHRlUl C Ha xapaKTCp 3BY'I3HHR 

JJaMnoBoro YCI1JlI1TellR. a I1X Maccor a6apHTHble H CTOI1MOCTHbl e 

xapaKTepliCTHKH conOCTaBHMbl! 

KaK r OBo pliTCR, KOMMeHT8pHI1 113JlI1WHI1 ... Pa3YMceTCR. aKKYMY­

lIRTOpbl I1MCCT CMblClI I1CnOllb30BaTb TOllbKO llnR nI1T8H~IR CXCM 

C MaJlblM n OTpe6J1CHI1CM TOKa. 

PMC. 1.53. 6ecKoMnpOMHCCHb/K 6noK nHTaHHR K "Tribute,. 
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HanpHMCp, nnfl pliC. 1.49, puc. 1.52 3apgn allonHotl 6aTapcu 
(20 WT)'K 12-BOJl i>TOBhIX aKKYMyml.T0pOD, COC./llmeHlIbIX nocneno­
naTcnbHo!) 06ccnc<u1BaeT 2()(}-300 'iaCOB pa60TbI, a HaKaJlhHOH-
20 '-I 3COB. KOHCTPYKWUI 3apgllHoro YCTpoHCTBa - neJlO BKYC3, 
3BTOpbl. Hanpm.tep, HCI10nl>30Saml na60paTopHhlH fuloK nlUaHHfI. 

BmlJual/ue! 3apR;,;amb aKKYIUYJlRmOpW cJleiJyem Ka;,;iJbI"U paJ­

OeJlbllO, JlY'iute 6celO UCllOJlbJ06anU, lleCKOJlbKO ucmo'l­

I/UK06 numaWl1l. 3ap1l0Ka IJO/lJIOCl1lbIQ Jlu60 'laCI1lU'lltO 

c06palllwu alloollou 6amapeu ueoollycnuulQ! 

"pUMC'laJUlC. H JIW'iaJlbllQ a6mopw 60ClIOJlbJ06aJlUCb cxe.Mou 

3C.MUJlJlbJ (pliC. 1.42), 61leCR lleKomopbte JIJ.MelleIltIR, 

yltoJUllllymble pallee, "pu pacc.JUompe,lUu iJaulioii 

CXeAlbt. 3ame.JU IIpo606UJlUCb pOJJlU'IlIble 6apuaHlllbI 

qnIJlblll/J06. OOIlUKO yp06et/b tjxma, Y'lJU1IbJ6aR (JbJCOKYIO 

'lY6clIl6Um eJlblWCl1lb "pU.Mellll eAl bIX a6mOpU.MU 

aKycI1lU'leCKUX cucme.JU (u meJU GOJlee, lOJl081lbtX 

meJle(jJ01106), 8ce JKe GblJl JO.ftfemelt. 

Km.mneKT aKKYMymlTopoB (eMKocTblO 1,2 AX'I, HanpfI)KeHUeM 
12 B - 20 WT. J.1 7 AX'I, 12 B - 2 WT.) 060wencfI npH6nu3H­
TenMIO B 100 nonnapos: Heneweso, KOHC'IlIO, HO 3TO ueHa OJJ..HO­
ro «aYllHo<pHnbcKoro» 3neKTpOnUTJ.i t leCKoro KOllHeHcaTopa 
200 MK(j)x350 B. 

KoppeKTOp <c)f(ene3HblH KynaKn 

npHsclleM np~IM ep eliC onHoB KOHCTPYKUJ.1H, 1l:ocrynHoH nnfl 
nOBTopeHHfI. o6ecne'IHBalOlUclî npn 3TOM BblCQKOe Ka'IeCTSO 
3SYKoBoCnpOli3SeneHHfI. CxeMoTcxIIIIK3 Tp3nlfI..UIOIIH3: 

• noa K3CKana C pe3HcnlBHoii HarpY3KoH B 8Honax Il 6aTapefl ­
HbIM cMemeHHeM; 

• uenb KoppeKuHH - COCpe1l:0To<leHHag, RC-TllI1a. 
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TIPIIHUI1nJ.1an bHhIM OTnH'll1e M OT «Tr ibulc» (pHC. 1.49) U CXOll­

CTBOM C Bapua HTo M (pliC. 1.52) HBJH1CTCH HCOOJlb30namH~ MOIIO' 

TP IIOJ1,OB. 3TO n 03BOnUJlO 6ecKOMnpOMI1CCHO Bbl6paTb 001lXOJ1,H ­

ume 00 4>YHKUI10HaRhHOCTI1 U 3BYKOBOH CUrHaType Jl aMnbI llJlH 

Ka)l{lloro KaCKalla. 

CYlUCCTBYIOT llBOthlhlC JlaMnbl, cOll,ep)f(aUUle Tpl10llbl, pa3JHl'[­

HhlC no CBOUM napaMeTpaM, a TaK>Ke TPUOll-OCHTOllhl. O llHaKo 

B03MO:lKHOCTI1 Bhl60pa 11 3 MOHOTPI10110B cyweCTBeHHO wl1pe. 

KpOMe Toro, nOCJlClUHIe 06J1allalOT (KaK npaBHlIO) MeHhWHM 

ypOBHCM C06CTBeHHhlX wyr.IOB. ECJlH B Bapl1aHTC KOppCKTOpa 

(p liC. 1.52) 06a KaCKalla nOCTpoeHhl Ha 01lHOTI10HhIX J1ar.max 

(6rZ), TO B cxeMe (pliC. 1.54) - Ha pa3J1H'lHbIX. B nepSOM TaK­

>Ke 11cooJlb3yeTeH 6f2 - TPUOA C BblCOKIIM K034>4>I1Ul1eHTOM 

YCI1J1eHHH (100), a BO BTOpOM - n CHT01l6n9 B TPHOllHOM BKJlIO­

' IeH1Ul, 'ITO n03BOJlI1J10 3Ha'HITelIbHO eHH311Tb BHYTpeHHee eo­

npOTUBJleHUe JlaJ\tnbl, a, CJie.llOnaTelIhHO, BToporo KaCKalla H 

Beero KoppeKTopa B ueJlOM. 

06c Jl3M Obi B MeTaJIJIH ' teCKOM o tIJopMneliHII , ~ITO HapHllY C Me­

T3J1J1H< ICCKI1M KopnYCOM 6JlOKa nl1TaHHH II OnpellCJll1J10 Ha3BaHUC 

KOllCTPYKUJ.1H. KOHCTPYKTI1BHO KOppCKTOp BhInOJlHCJ-I B BI111C llBYX 

6nOKOB: C06CTBCHHO yCI1J1HTCJIH (aHaJlOrWtCH p u c . 1.52) 
( pliC. 1.56) H 6JlOKa nHTaHU5I. (pliC. 1.57). TaKoe peweHHc onpan­

naHO C TO'IKU 3pe m151. nOBhlweHHH B116pOCTOflKOCTI1 H 60Ph6bl C 

::)JlCKTpOMarHHTHhIMJ.1 nOMexaMH. IlIaccl1 (BepXHHH naHCJlh) KOp­

peKTopa H3rOTOBJleHO 11 3 .lllOpaJlIOMHHUCBoro JIHCTa TOJlllil1liOH 

3 MIII, Kopnyc llepCBHHHhI H, YCTaHOBJleHllbl H Ha MCTaJlJlu<ICCKue 

WllIlb\. 6 JlOK [IIiTaHI1H BhmOJlHCH B YlHlBepCaJlbHOM Kopnyce 
npH6opHoro Tl1na no cxeMe, npell,CTaSJlCHHOH Ha puc. 1.56, KO­

TopaH 3aeJlY>KUDaeT OTlleJlbHoro paccMoTpCHHR. 

LleJIO fi TOM, ~ITO nOMHI\IO KeHOTpOll uoro BhmpHMHTeJiR (SU4M) 

11 n -06pa31-10ro q,HJlhTpa ( CIDICS), OHa BKJJIO<I3CT cTa6HJl113a· 

TOp HanpH>KelHiR (TO<IHee - LtBa, no OLtHOMY Ha Ka)KllblH KaHaJI). 

nplt MellCI-IHe cra6HJlU3aTOpa n03BOJIRer Lt0611TbCH npaKTJ.1'ICCKH 

nOJlIIoro YCTp3HelillS] nYJlbcaUI1H HanpH:>KeH ltR rlHTaHJ.1R KoppeK­

Topa, <ITO 6J1aronpmlTHO CKa3hlBaeTeH Ha Ka'lecrBe 3BYKOBocnpo-

113i3CLteHJ.1R. B ueJlflX CHll:lKeH HH BHYTpl1J1aMnoBblx WYMOB nOll0-

rpe13aTCJIII (HaKaJl) Bcex Jlat.1O nJHaIOTC5I. nOCTORHHblM TOKOM. 
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Cra6Wll1TPOH STR150/30 MO)l(HO 3aMCH HTh I-Ia OUaJlbl-lblti c r4C, 
ABTOPbI HcnOllb30Baml cunOBOH TpallcQ>op MaTOp co6CTBeH Horo 

l13fOTOBJlCHHH TV1: c epLlC 'IHUK «()I(eJ!C30» ) It KapKaCbl OT C1111O­

BOfO Tpa HccfJopMaTopa TC-160, WHPOKO HCnOJlb30BaSWeroc.H B 

<lcpHo-6eJlbIX JIa~mOBbIX TeJlCBH30pax, ECJlH CCTb B03MO)l( llOCTb, 

TO )l(eJIaTeJlbHO oTo6p aTb Te 3 K3Cf\.fnJIH Pbl , KOTopble nO'lTI1 HC 

ryJUIT npu BKJlIO'ICHHI1 B cerb, H a MOTO'lHbl e llaHHhl e npuBelleHhl 

B Ta6.n. 1.1. 

Ta6n~ua 1, I 

"'" 06"'0"' '' Kon .... Ilc:TIIO " ""'0" A-. . ... IITp npOIlOAII, ...... 

, '" o." , 2><1518 0,225 , " '.0 , 
" 1,25 , 
" o .• , 
" o .• 

PItC. 1.58. 6noK nItTaH/offl. B/ofA co CroPOHbI MOHTa)l(a 
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BHYTpeHHJUJ KOMn OHOBKa 6J10Ka nHTa HlU{ n OKaJaHa Ha pHC. 1.58. 
Tpe6oBaHH.R K MOHTa)f(Y CTaHltapTHbl: MJ.1HHMaJlbHajJ LUHlHa npo­

BOJlHHKOB, oco6eHHo o6111ero ( <<3eMJlH»), BhI60p TOlJKH ero CoeJlI1-

HeHUjJ C Ko pnyco M no MUHtiMaJlbHoMY $ OHY, 

none3Hble CCblnKM 

B 3aKJIlO~l e HJ.1C npHBeJleM n OJle3HbJe CCbJJlKH. 

http ://www.audioworld .ru/ Dl YlVini l/cQr Ql.h tm l - KoppeKTop 
«H ap oIlHhIl1». P a3p a6oPH1K - EBreHHH Kor.l Hcca poB. 

http://www.audioworld.rulDlYNini l/cor 02.html - KoppeKTo p C HH­
nY KTHBH OH KoppeKUHe H. P a3pa6oPIHK - EB r c HHM 
K OMHCcaPOB. 

http ://www.audioworld.ru/BookslViniIlRiaa Ol .html - «Yc"' Jl "'TeJlH 
RlAA-KoppeKuHH Ha BaKYY~lHbIX TPI10Ll3X» KHura EBrclHHI. 
Ea6u\feHKO H lIropjJ [ anOHOBa. 

http;f1www.tubecad .com/articles 20Q2/RIAA Preamps ParI IIjndex.hlml 
U http://www.tubecad.com/articles 2002/RIAA Preamps ParI 2/index. 
hlml CTaTbjJ no TeOpHH H npaKTHKe BHHUJl-KOppeKTOpOB 
H3 aMepUKaHc Koro )f(ypHaJla «TubeCAD». 

Pa.llHOJlaMnhl npHo6peTeHhI (HaJlO)f(eHHbJM nJl3Te)f(OM) B 000 
«3J1bCH6», r. EpaTCK: http://www.elsib.bratsk.nct/. 
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1.3. npOH"pblB3TenH KOMn3KT-AHCKOB 

1.3.1.0630p 

Ha 6ypHO pa3BHoatomeMc)t phlHKe 6bITOBOH aYJlHOIHillCOTeXHHKJI 
(8 cerMeHTe l1Cro'lIU1KOB 3SYKOBoro ClfrHaJla) B HaCTOJlwee Bpe­

M H. ROMliHHPYJOT MHorOKaHallhHhl e CHCTeMbl SA-CD li DVD­
Aud!0 O,·" n , JR"'HIIOT, B 'laCTHocm, BocnpoH3BOlUITb KOMnaKT­

)lHCKU (CD). Kpymlble npOH 3BOJlHTCJUi aYllHoannapaTypbi, 
KOHKypllPYJI Me:>K.uy c060H, HllYT Ha KOMnpOM HCCbI, npl1MCmUI 

.n:cruesylO 3J1CMCHTliYIO Ga3Y " ynpoLUCHHYIO CXCMOTCXHHKY. OHI1 

.ucn3lOT CTaBKY Ha BHClUHI1H JlH3aHH 11 <PYHKUUOH aJlhHYIO DeH a­

WCHHOCTb B ywcp6 KaQCCTBY BocnpOH3BC)lCHHSI, HrHOP"PYIOT 

""TepeCbl nOTpe6HTcllcH, MHQmC " 3 KOTOPhIX cwe He 3a6wIlf 
3UY'-:laHHC BH"HJlOBblX rlJlaCTHHOK, TCnJlOTY li MY3bIK3JIbHOCTb HX 

3BY'IaHlHI. B PC3YJJbTaTC, J-IOBeÎ1uIHc UH4>POBblC TCXHOJlOnm, C 

OllHOH CTOPOHbl , 11 «BI1Hl1nOBbIM peHeccaHC» - C llpyroH nOCT3-

BI1JI I1 11011 yrp03Y CYllleCTBOB3Hl1e cafofQro CD-<popM3Ta. 

K c~aCTblO. JIJ06HTemt MY3blKI1 He cneW3T p3CCTaBaTbCH CO CBO­

HMH KOJIJIe KUHHMH, 11 .llaJIeKO He Bce <pl1pMbI npeKpanlJIH npOJI3-

BOllCTBO npOHrpblBaTeJIeH KOMn3KT-llHCKOB. OllHaKO npocne )l{H­

BaeTCH TeH.lleHUI1H K BbmYCKY .llOBOJIbHO lloporHX MOlleJIeH. 

I1MelOTCH B BHJlY MO.lleml , 06eCne'lI1BalOllHt:e .n;eWCTB"TeJIbHO 

BblCOKoe Ka~eCTBO 3BYKOBocnpOH3Se.lleH" ${; B ueHOBOM cerMeHTe 

«llO 1000 .llOJIJIapOB» TaK"X MOJIeJIeti - en.WlIHUbl . 

Bblpy~aeT BTOP"'IHbIH PbIHOK: pHll opram13aUHH " ~aCTHblX JIHU 
3allHMaIOTCH ToproBJIeti nOllep)f(aHHOH HMIlOpTHOH ayn.HOTeXHH­

KOH , T.H. BHIITalKeM. H eKoTophle <pHPMbl OXOTHO BbICblJIalOT 

TeXI-IHKY 110QTOH " JIH (J.t) OTnpaSJIHIOT )l(eJIe3Hoti llOpOrOM: no 

.llOrOBOpeHHOCTH c npOBOJlH"KaMH. MO)l(HO 060HT" Cb li 6e3 flO­

cpellHl-lKOB, BOCnOJIb30BaBW"Cb aYKU"OHaMH nma eBay.com. 

TaK"e nOKynKI1 BnOJIHe OnpaB.D:aHbl: 3a 200--400 llOJIJIapOB He­

TPYllHO npHo6peCTH 1l0CTOHHblH annapaT 3 nOXH paCUBeTa CTaH­

llapTa (1985- 1990 rr.), 3BY'laHHe KOToporo K TOMY }Ke, MO}KHO 

YJ1Y'I WHTb nyreM llopa6oTKH. 

n P" npoBepKe annapaTa HCn0J1b3YHTe !1.HCK, KOTOPblH o cHny 
COCTOSlHHH ero nooepxHoCTH BocnpHHHMaerCJl He Ka)l(1lbJM npo-
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"rpblBaTeneM. )KeJIaTeJTbHO HMeTb np" ce6e HeCKOnbKO TaKHX 
llHCKOB, «MaHepa nOSeneHliHn KOTOPblX BaM H3BCCTHa. O nl1H 

COBeT: nepen nOKynKoH BblHCHliTe nm na3epHOH rOJIOBKli, HC­
nOJIb3yeMoH B naHHOll MOJleJlH, HaJlWme li CTOHMOCTl> T3KHX 

rOJlOBOK (HJIH HX aHanorOB) B cepOHc-ueHTpax, HHTepHeT-Mara-
3liHax li T.ll. 

BHlIMaTeJlbHO (HcnOJll>3YH Jlyny li HPKYKJ JlaMny) OCMOTpHTe 
UlJIHUbl BHHTOB KpenJJeHlIH 3JIeMeHTon Kopnyca, ne~I3THblX nJlaT, 
TpaHcnopTa Ha npenMeT HanH'{HH xapaKTepl-lblX uapanHH, CBlI­
lleTeJIbCTBYlOllHiX o TOM, ~ITO annapaT OTKpblOaJlH (3a'{eM?). 
AHaJlOrWIHblM cnoco60M OCBHlleTeJlbCTOY"Te nOllCTpoe 4HblH 
pe3HCTOp peryJlHpOBKH TOKa J1a3epa. IIIaHcoB 06HapY:>KlITb ua­
panllHbl H BMHTlIllbl HeMHoro, 110 6YlleT BeeDMa HHTepeCHO no­
Ha6JlKJnaTb 3a p eaKUHeH npOllanua: npell.JlQ)KeHHe «C6POClITb 
ueny» 06bl~IHO COHJleTeJlbCTByer o TOM, '{TO eMY 1I3BeCTHa HCTO­

plHI llaHHoro annapaTa. 

BHUMaHue! He nwmaiimec6 MellRm6 ZOl106KY CaMOCmOJlmellb­
Ho-o6pamumec66cep~u)MamupcKue 
no peMOHlllY ayiJuomexHUKu. 

HanpHMep, CHHJKeHHe 3MHCCHH Jla3epHoro AHolla KOMneHCHpo­
BaHO YBeJlWleHHeM TOKa 4epe3 Hero - TaKoro cnoco6a XBaTaeT 
Ha nOJlrOlla, nOCJle '-Iero rOllOBKY npHJleTCH MeHHTb, HO Jlell<lTb 

3TO 6yneTe y)Ke 8bl, a He npOJlaBeu! HaHJlY~lUm" napHaHT: npcn­
BapUTCJILHO HaHTU xapaKTCpHCTHKH rOJlOBKH B I1HTepHCTe, BbJ­
JlCHliTb llonYCTHMblii TOK na3epa li cpaBlIHTb C '-IaCTllblM BeJIH'HI­
Hhl naneHHH Hanp':'DKeHHH Ha nO.llCTpOe'-lHOM pe3HCTope J1 conpo­

TltBneHHeM 3Toro pe3HCTopa. 

npH M3JTeHLUHX COMHeliHHX OTKa)KHTeCb OT nOKynKH - B 3TOM 

cerMeHTe pl>IHKa .aOBOJlbHO )KeCTKafl KOHKypeHllHH , npeWlO)Ke­
HHe nOCTeneHHO norOHHeT cnpoc. HeKOTophle npo.aaBUl>l npo­
lt3BOllHT npe.anpOna)i{HYIO nonfOTOBKY (~IHCTKY, CMa3KY Mexa­
HH3Ma TpaHCnOpTa, 3aMeHY roJlOBKH) npourphlBaTeneti H npCJlO­
CTaBmlJOT rapaHTulO Ha CPOK no 1 rona~ pa3YMeeTCfl, TaKa51. 
YCJlyra CTOlIT lleBer, HO lIY4LUe 3anJlaTHTb Ha 20--25 % fiOJlbLUC, 
~leM nonY'-lHTb annapaT C «nO.llCeBLUeH) Jla3epHOH rOJlOBKoH. 
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Y.TO KaCaeTC.R Bb160pa KOHKPeTHhlX MOll,eJ1eH H (HJlH) IPHpM-npO­
lBBO.LUfTeJ1eU, TO nOCOBeTOBaTb '-ITO-JlH60 TpynHO: CJlenyeT no­

JlaraThCfl Ha CBOi!: CJlYX H Bhl6HpaTb annapaT no HaHJ1Y'lweMY (C 

BallJe" TO'-lKH 3peHH.R) Ka'-leCTBY 3BYKOBOCnpOH3BeneHHfl. DPH 
npO'-lHX paBHhlX, npell,nO'neHHe CJlenyeT OTnaBaTb annapaTaM, 
npOH3BeneHHhlM B .HnOH"H ,IlJIR BHyrpeHHero pbll-lKa (OTJlH'-IaIOT­
CJI 100 B nHTaHHeM), - HX Ka'-leCTBO Shlwe. '-IeM y HneHTH'IHblX, 
H3rOTOBJleHHblX Ha 3KcnopT. li eme HlOaHC: H3 IlBYX npOHrpbJBa­
TeJlei!:, c06paHHblX Ha OCHOBe OJlHHaKOBblX TpaHcnopTOB H «'-IHn­

CeTOB», CMeJlO Sbl6upaHTe 60J1ee TJDKeJ1b1i!:. 

1.3.2. Aopa6oTKa 

nyrM YI1Y'1weHMH Ka'4eC"a 3B)'-t8HMR 

PaccMOTpHM OCHOBHhIe nYTH YJ1Y'-IllJeHHfl KaqeCTBa 3BY'13HHJI 
npOlUpbJBaTeJlei!:. CTal-lnapT, onpe.nemnolUHi!: Tpe60BaHHSI K 
HocHTemo, BeCbMa )l(eCTKHiÎ li e.nHHhlt1 nJ1S1 Bcex npoH3Bo.nHTe­
JleiÎ KOMnaKT-nHcKoB, n03ToMY npoHrpblUaTeJlH pa3HbJX <bHPM 

HMelOT cxonHYIO CTPYKTYPY, pa3J1HlJa.RCb JlHllJh He3HalJHTeJlbHbI­
MH neTaJlflMH. HTaK, Jl1060H CD- npOlupblBaTeJlb CQCTOHT H3 

c11enYJOlUHx Y3J10B: 

• TpaHcnopTa, KOTOpblH 06eCne'-lHBae-r TaKHe <lJYHKUHH, KaK 
BpameHHe HOCHTeJlJl H C'-IHTblBaHHe C Hero HH<bopMauHH B 
1II060i!: TO'-lKe; TpaHcnopT COCTOHT H3 Y3J1a BpalIleHHSI, C'-IH­
TblBalOlllero YCTpoHCTBa (611oKa onTHKH) H MexaHW3Ma npH­
BOna nOCJ1enHero; 

• 3JJ eKTpOHHblX 6J10KOB ynpaBJleHHJI TpaHcnopTOM -
cepBocHCTeM; 

• CHCTeM neKOJlHpOSaHHfl C"rHana li ero <lJHJlhTpaUI.m; 

• uH<lJpo-aHaJIOrOBO npe06pa30BaTeJ1fl (naJlee UAJl); 
• Bl:,(XO,UHOro aHaJloroBoro npeo6pa30BaTeJlJl (6Y<bepa) TOKa B 

HanpmKeHHe, KaK npaBHJ10, BbmOJlHeHHoro Ha OY (onepa­

UlIOHHOM YCHJlHTeJle), ti JlHHeHHoro YCHJlHTeJ1fl; 

• npoueccopa cHcreMbI ynpaBJleHHH; 

• 6JJOKa nHTallHfl. 



nepBble TP" YCTpOHCTBa MO>KHO YCJlOBHO 06be.llHHHTb B OTJl,e11b­

Hhllt 6110K, TaK KaK H3MeHeHHe HX CXeMOTeXHHlleCKOH H KHHeMa~ 

THlleCKOIt pearrH3aUHH npe.llCTaB11HeTCH 3aTpY.llHHTe11bHbIM, llTO 

3aMeTHO orpaHHlll1Baer B03MO)f(HOCTH «TBHKa» (.llOpa60TKI1) npo~ 
11rpblBaTe11.S1 o uenOM. 06hlllHaH -ROpa6OTKa onHcaHHa HH)f(e. 

npUMfttaHUe. Ha Hllmepllem~PYMax AmellUJl no iJallHOJHY 6OnpO­
cy paCXoOlImCR iJuQ.JHempaJlbllO - om «iJopa60mKa 
npoll~pf>l8ameJJeii ne UMam C.MbIc.IUl» iJo «6Ce npolUpb'-
6ameJlU mpe6ylOl1l iJopa60mKU»! 

Aopa6oTKa MexaHMKM 

TIocMoTpme, KaK YC1Ţ>oeu Baw annapaT. CKopee Beero, Bbl YOMAH­

Te HenOCTaTOllHO )f(eCTKHll Kopnyc, TpaHcnopT, BbInOJIl-leHHblH H3 

rmaCTMaCCbl, H )KeCTKHe HO)l(KH, Ha KOTOPblA HaW npOHrphloaTeJlb 

OnHpaeTCH. TaKOMY npOHrpblBaTeJIlO He nOMeWaeT BH6p03alUl1-

Ta ~ B1-IYrpeHHHe nOBepXHOCTI1 Kopnyca 11 OTKpbITble nooepXHOCTI1 

TpaHCnOpTa CJle,rrYeT 06KJ1el1Tb oH6pormaerOM 11J111 HHhlM CXO)KHM 

MaTepl1aJlOM, npl1MeHHeMblM lI.nH 3BYK0I1301I.SIUI1I1 aOToM06HJlH. 

BUUMOJUIe! He.tlb3R pa:16R3W8011Ib mpaHCtwpm om KOf1IIyca (maccu). 

nOJl,06HaH npoueD;ypa 3Ualll1TeJIbHO YBeJU1'lHT Bec npOHrpblBa­

TeJIH, tlTO TalOKe 6JIaroTBOpHO CKa)KeTCH Ha pe3YJTbTaTe. HmKKH 

Heo6xo)lHMO 3aMeHHTb Ha peJI1HOBbJe 111160 I1CnOJlbJOOaTb 

«Wl1nbl». «TIP0,lJ;BHHYTblM» llHTaTeJIHM MO)l(HO nocooeTOBaTb 

nOJICTpotiKY TpaHcnopTHoro MeXaHI1JMa B TOM CJlYllae, eCJIu B 

KOHCTPYKLU111 TpaHcnopTa npellYCMOTpeHbl 31IeMeHTbl perY11H­
pOBKI1. 

nptwfttaHue! Y omiJeJlblUJlX MoOeAeu lUleemCR 6OJMO)KllOCltlb 1QC11I1l­
P06KU Jla3epa Il Y:lJll1 npllllOiJa iJucKa. 
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nOCJIe TO'IHOH IOCTHpOBKH CHH}KaeTCH npOueHT OWI160K LJreHHH. 
K CO)J{aneHlHO, 60JIblllHHCTBO TpaHCnOpTOB (OC06eHHO coope­
MeHHbIX) - .n:ellleOajf lllTaMnOBKa, r,o:e perymfpoBKH He npe.uy­
CMOTpeHbI . CyweCTBYeT H aJlbTepHaTHBHbJH nYTb - nOCTpOeHl1e 
npOHl'PbIBaTeJIR (TPaHCnOpTa) Ha 6a3e KOMnblOTepHblX CD-ROM 
np"00.D,OB (06bl'-lHO 113 '-IHena CTapblX, HltJKOCKOPOCTHblX, «uenb­
HOMeTann"'-IeCKHX») C nOCJIeJlYJOWHM OCHaweHl1eM 11X C"creMoH 
HHJlI1KaUH H 11 ynpaOJleHHH (no lllHHe IDE). PeKOMeH.D,yeMbJe 
CCblnKU no ,/laHHO" TeMe: 

http://vlab,netsys.rulforumlarchiye/index.php/t-825.html - pacCMOTpeHHe 
Bonpoca ueneC006pa3HOCrH HcnOOb30BaHI1H CD-ROM npHBOJlOB 
B KaLJeCTBe TpaHcn opTa; 

http://vlab.nclsys,rulfQrumlarchivclindex.php/t-951 .htmIHhttp:Urh.gn.ru/ZIP/ 
hobby399.pdf cxeMa KOHTpOJlJlepa. 

~opa~OTKa 6noKa nMTaHMA 

OcraHaBJIHBajfCb Ha nHTaHU" annapaTa B uenOM, HacrOHTeJTbliO 
peKOMeH.n:yeM nOJlKmO'-laTb npO"rpbJBaTeJIb K CeTH '-Iepe3 no­
MeXOnOJlaBJIHIOWHH <IlHJlbTp. Ero MO:lKHO BcrPOI1Tb BHYTPb an­
napaTa lIH60 I1CnOllb30BaTb BHewHHi1 (B npOJlaJKe HMeKJTCjf 
MOJleJIH, COBMelll.eHHhle C CeTeBbJM pa3beMOM). CneJlyeT pa3-
.neJUfTb no B03MO)l(HOCTH nHTaliHe UH<IlPOBblX 11 3HaJlorOBblX 
uenefi npo11rpbIOaTeJlH, YBeJIH'I11Tb eMKOCTb <IlHJIhTPYlOlllHX 
KOIIJleHCaTopoB. 

3aMeHa TaKTOBO.-O reHspaTopa 

3aMeHa TaKTOBoro reHepaTopa n O,/lp06HO paccP>fOTpeH3 no 3THM 
an.pecaM: 

http://www.lynxaudio.narod.ruhichcmes/sch 17.pdf 

hllp:l/www.lynxaudiQ.narod.ru/schemes/sch Q2 .pdf. 
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Aopa6oTKa LtAn 
ECJlH llopa6oTKa 60JlbUlHHCTSa Y3JlOB npmtrpblBaTCJlH HOCHT 
KOCMeTIi'leCKHH XapaKTep, TO u"$pO-aHaJloroBblii npeOfipa30B3-
TeJlb - ll,An (B aHI1TOH3bl'lHOH mneparype DAC - Digital to 

Analog Converter) -" CJle.nYKHuHe 3a HHM 6y4Jep "JlHHeHHhlH 
yCHJ1HTeJlb (HepellKo 6b1BatOT BCTpoeHbI B MltKpOcxeMY UAn) 
HanpOT"B, HaCTo.slUlaH Haxo.nKa.llfl.sJ «TBHKepa». 

33MeHa MHKpocxeMbl npeo6p330BaTeJUI (B HeD;OpOrHX MOneJlHX 

npoHrpblBaTeJleH UAn MO)KeT 6blTb HHTerpHpon3H B oJUm KOP­
nyc C cepBocHcreMotl) He npe.ncraBJlHeT OC06blX CJIO)Klloereti lVHI. 
onblTHblX panHoJllo6"TeJleii. O.ntlaKO xopowHe QAn LlOCT3TO'l1i0 
.nopor" U .lle$"UHTHbl - HepeD;Ko CTOHMOCTb T3KOH MOllepHH3a­
OltH npeBblw3eT CTOHMOCTb npoHrpblB3TeJlH. TaK)Ke MO)KHO 

3Ha«HTeJlbHO YJlY'lWHTb pa60TY caMoro Il,An, 3am1Tae ero OT 
OTD;eJIbHOro HCTO'-lHHKa mfTaHHH. B HeKOTopblX npe06pa30a3Te­
JIHX npenycMOTpeH3 B03MO)KHOCTb pa3D;eJIbHoro 3JleKTponJ.namtH 
UH$pOBOH H aH3J1oroBOH '-Iacrett 

,llJlH T3KHX UAn He06xo.nHMO HcnQnb30saTb .ne3 He330HcuMblX 
HCTO'IHHKa nHTaHHH, opraHH30BaHHblX C nOMOLUblO OT.lleJlbHoro 

Tpallc4>opM3TOP3 (J1Yl lwe TOpOHllaJlbHoro). " cr36HJlH3aTOp3, 
Bbln01lHeHHoro Ha llHCKPeTlIblX 3JleMeHT3X. 3TOT JlOnQnHHTeJlb­
Hbl" 6J10K mtTaHHH 06bl'lHO 6e3 np061leM pa3MeLU3eTCfl B KOp­
"yce npOHrpblBaTenH. YK33aHHble Mepbl n03BOJlSliQT HCKJlIO'-IHTb 
npOHHKHoseHHe Sq-noMexH B aHaJloroBYIO '-Iacrb. Korn3 n3HII3H 
eTall"${ nopa60TKH 6YlleT 3aoepllleHa, CJIe.llyeT npOBepHTb OCUJ.lJI­
JIorpa$OM n YJlbcauHH Ha HO>KKaX nHTaHHfl UAll BO npeM${ pa­
fiOTbl. B cJlY'-lae HX 06HapY>KeHHfl He06xOllHMO yeeJlU'-IUTb eM­
KOCTb $HJIbTPYIOWero KOH.lleHCaTopa. 

CYWeCTBYeT npHHIlHnHaJlhHO HHoe peweHHe: BHewHHti UAn, 
nOllKJ1IO'I3CMbltl K npOHrpblBaTenlO npH nOMOLllH HHTep<!>e tica 
SPDIF (Sony-Philips Digital Interface). <DH3H'-IeCKU OII npen­

CTaBJlHeT C060H KOaKCHaJlbHblti Ka6enb (:olJleKTpH'leCKaH BepC"$! 
ltHTep4>eHca; TaK>Ke cywecrBYeT H OnTH'-IeCKaH). THn CoeD;HHI1-
TeJIeH - BNC HJIH ReA (<<TtOJIbnaH»). npeuMymecTBo BHelUHe­

ro UAn COCTOHT B B03MO)l(HOCTI1 Bbl6HpaTb JU06b1e MHKpocxeMbl 
npeofipa30BaTeJIH, a TaK>Ke pa3J1H'IHble eapl1allTbl (JJaMIlOBble 
KaCKallbl, TpaHcQ>opMaTopbl 11 T.Jl.) BblXOD;Horo KaCKana. 
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PI1C. 1 .61 . LlAn 8 c60pe 

ASTOPhl npeHJlaralOT peWeHl1e Ha p liC. 1.59-1.61. 3TO IloCTyn­

Hbll1 HJUt nOBTopelHuI, B TOM 'n1CJIe u C qn1HaHCOBOA TO'IKH 3pe­

HMR-, UATI, KOTOPhlA 06ecne'n'IBaeT BblCOKoe Ka'leCTBO 3SYKOBO­
cnpOH3Se.lleHHH. ne'-l3THbJe nJIaTbl UATI li 6JIOK3 nlnaHM.fI, ro­

TOBhle K nepeHOCY «MeTOllOM YTlora», npHBelleHbl Ha pli C. 1.62 H 
p liC. 1.63 COOTBeTCTBeHHO. 

B OTcyrCTsHC SPDIF-Bblxona ero MO:>KHO OpraHl1.300aTb, ,llJiR 4ero 

J-Ie06XOlllIMO BHHM3TeJIbHO oCMoTpen nJIaTbl npollrpblBaTeJJ51: B 

60JlbWHHCTDe CJlY'laeB IlOCT3TO'I HO YCTaHOSHTb Ha 3anHef'l CTeH­

Ke Kopnyca RCA-pa3beM li nOllnaRTb ero CHfH3JlbHblf'l JIeneCTOK 

K COOTBeTCTSYlOweMY MeCTY Ha nJIaTe. KaK npaBHJIO, 6a30Bbln 

sapuaHT ne'13THOtÎ nJlaTbl npoeKTHpyeTcH LVUI HCCKOJlbKHX MO­

neJle" cpa3Y. TOJIbKO «H36IlsaeTC,H; no- pa3HoMY. Ha OJIaTe 

nOJI:>KHO 6blTb MeCTO IlJIR YCTaHoBKI1 pa3beMa Ul1cPPOBOfO 8bl­

xona . 8 npOTlIBHOM clIY'lae npHLl,cTcH nOHCKaTb B I1HTepHeTc 

nOKYMeHTaumo Ha MHKpocxeMbl ' u mceTa; CUfHall llHcPpOBOfO 

BbIXO.l1.a, cOBMecruMblil C SPOIF, MO)f(eT HMeTb pa3JlH'IHble 060' 
3Ha'l eHiIH: DOUT, DOTX. Tx. 
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PMc. 1.63. nnam 6no/(B mnaHI1f1 ~n (70% peanbHom pa3Mepa) 
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TIpuoen,eM CCblJ1KU Ha npaKTI1'JeCKue KOHCTPYKUHI1: 

http ://www.zeuslab.narod.ru/ - caHT AJ1eKCaHllpa TIeTpoBCKoro. 
UATI Ha mo60H BKYC; 

http ://www. metaleater.narod.ru /s misc .hlml - UATI AHllpe5f 
TenaeBa; 

http://audiomaniac.narod.ru/russian/pioneer.htm 11 http://dom.hi-fi.ru/fof\un/ 
8/ 13219 - npuMep anrpeHlla 61On,)KeTHOrO npOHrpb1BaTeJ1J1 
(<<Pionee, PD-SSOS(60S}»); 

http://vlab,nelsys.rulfQrumlattachment.php?auachmentid:1791 - BHew­
HI1H UATI Ha 6a3e CS8412/4390. Pa3pa6oTlII1K - AJ1eKcei1 
H~KI1TI1I1; 

http://www.lynxaudiQ.narod.rufschemedig.htm - HeCKOJ1bKO KOHCTPYK­
UI1" UAn pa3pa6oTKH JlMITp"5f AHn,poHHKoBa. 
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rnaBa 2 

100 

B 3nwu VUJBC paCCAWtnpellbl nreAetjJoHltbltl yctlJlUn/eJlb 
(X3iJaAm) li YCllJllWleJIb MOU(1locnm. 06e KOJlCI1/p)'Kl.{lUl, 

p03yMeemcR, Jltl.Mn06lJle. 

Ylfltmbl6UR pa3J1U'IHblU YP06CHb nOOZO»106KU 

paiJuoJl106umeJleii, uemopbl. npuBoiJJlm npUMep 
CK603H,OZO paC'fema mCJlc,pOltllOZO YCUJlUme/lR 

(npopa60frlKil KOHl~nl{lm, ebIDop J/{lMnw, onpeiJeJl.CHlU! 

pa6o'tux peJKUAfQ6, cxeMomeXHUKa. UCmO'lHUK 

IltmIOHtiR, KO.MrureKf1IylOll(lte, ce6ecmouAfOcmb). 

Oc06ylO /.(eHHOCnlb iJlIR IJllmameJiR npeiJcma6JlRIOm 
KOHcmpYKl(Ull 6b1.XOOI/OZO li CUllOf/OZO mpaHC­

qJOp.Alun/opon YCUJWmeJlR MOILl,HOCmu, He 

ycmYlUuOU(lIe no KO'lccmey Jly'tUiUM 3apy6eJKHbl.M 
U/tallOza.M. noilpo6Hoe nQ8eCm80eQHUe, 06UJlIlC 
rjJOI1l0zp{/(/m{i, IIOJlC3Hble C06embt o6eCne'lUeUlO11l 
YCUJlumCJlRAf xopomylO 1l06f1l0pRCMocmb. 



2.1. Tene<fJoHHblH YCl1n11'ITenb 

An- ~ero Heo6xOAKM YCMnMTe/U. 8 CXeMe c UAn 

MOWHOCTb 3BYKOBOrO CHrH3JIa Ha Bblxone BHHHn-KoppeKTopa 

HJllt. 6110Ka IJ;An 06w-l.HO HeD,OCTaTQQHa Jl)lSl. paCKa"lKH He TOJlb­

"KO AC, HO naJKe rOJIOBHhlX TeJIell>oHoB (HaywHHKoB). Heo6xo­
llHMbl JlOnOJIHHTeJIhHble KaCKaJl,bI YCHJIeHIUl Jm60 OTneJlbHOe 

YCTPOHCTBO - YCHJIHTeJIh MOUlHOCTH (llanee - YCJUIHTeJlb). 
ABTopbJ li B 3TOM CJIY'Iae QT./l3KJT npennO'lTeHHe l1aMnOBblM 

KOHCTPYKUHHM, 'ITO HeY1lHBHTeJlbHo: YCTynaJi npaKTH'leCKH BO 

BceM nOl1ynpoBQU"HKOBbIM co6paThSlM (CTOHMOCTH. M3cce " 
ra6apuTaM, MOlUHOCTH. Kn,lJ;, TeXHOJIOrH\IHOCTH). JlaltfnOBbJe 

ycnJlHTeJlH npeBOCXOJUIT HX C TQ1.JKH 3peHiHI KaQ eCTB3 

3BYKoBocnpoH3Be,lleHHH. 

Oco6eHOCTM nOCTPoeHMA Teneq.oHHoro YCKnI.nenA 

XapaKTepHaSl OC06eHHOCTb - npHMeHeHlfe Bcera onHo"- J1aMnbl 

Ha KaHaJl. I1MeHHo naMnbl, a He 6anJlOHa, KaK, HanpJtMep, B 

CJIyqae C 6<D3I1J6<DSTI. EernblH B3rmw. Ha paCCMOTpeHHYIO JlaJlee 

cxeMY (pHC. 2.6) HaBOnUT Ha MblCJII1 06 OlJepelI,HOM YCHnI-iTeJie 

«JlJISI Ha'-lHHalOlUHX», HO He 6YlleM ToponHTbcSI C BblBOllaMH ..• 

113Ha'-laJIbHo npellnOllaranocb C03Jl.3HHe YCHJlHTMJI Jl,JIH roJlOBHhlX 

Tene4loHoB (HaYlllHHKoB), HMelOlllHX ConpOTliBJleHHe 300 OM. 
Y'fHTbIBaH BblCOKHe napaMeTpbl nOllo6HhlX H3llemdî , HenOCTH­

)KHMble,llJlH aKYCTH<JeclO1x cHcreM, peaJU13a UHH YCHJlHTeJUI - He­

TPHBHaJlbHaH 3alla<Ja. 113'bHHhI BocnpOH3BeD,eHHH HeB03MO)KHO 

HH 3aMaeKHpOBaTb H3'bHHaMH AC (npe)l(Jle Beera BblCOKHM KHH 
nOCJJe,LuHtx), HH nepellO)KHTb OTBeTCTBeHHOCTb Ha aKYCTWleCKHe 

CBOHCI"Ba nOMe lUeHHjI . paccTaHoBKY AC, « BJlHjlHHe HanpaBJle H­

HOCTH aKycTH"IeCKOrO Ka6ellH » " T.n., Ha D,eHCTBHTeJlhHble li 

MH"Mhle npH'-IHHhI. 
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nYTb OT HCTO<J:HHKa 3SYKOSOro CHrHaJJa JlO CJIYW3TemI COKpameH 

npeJleJJbHO! gTOT q,aKT H HaSeJJ 3STOpOB Ha MblCJJb o Heo6xoJlH­

h-IOCTH COKpaweHlUl nYTH CHrH3JJ3 B caMOM YCHJJltTeJJe. nOHCK 

rOTOBblX cxeM B HHTepHeTe pe3YIIbTaTa He .!laII. DOIIbllIHHCTSO lt3 

HaHJleHHblX cxeM 6blIIO peaJIlt30BaHO Ha nOIIy"pOSO.!lHHKax, T.e. 

C HcnMb30BaHHeM 06paTHOH CBJl3H (KaK MHHHMYM, BbBBalIHOn 

nalleHHeM Hanp'DKeHHlI Ha p-n-nepeXOllax). 

JIaMnoBble KOHCTPYKU"" T3K:>Ke 06J13JlaJI" MHoro'U1CJfeHHblM" 
He.nOCT3TK3MH: 

• Bce 6el lfCKJlJO<J:eHHJI cxeMbl 6blJJlf 6ecTpaHc<I>opMaTopHhlMH 
(O<J:eSltllHO, pa3pa60T'IHKH nOJJaraJJH, '(ro 3JTeKTpOJJHTH'IeCKHe 

KOHlI.eHC3TOpbl 60JlbUJOH eMKOCTH OKa3b1BaJOT MeHbwee 

BJJHJllIHe Ha 3BY'laHHe YCHJlHTenJl, '1eM BblXOJlHOH 

TpaHcq,opMaTOp); 

• WIIPOKO HcnOOb30BaJJnCb KaTO.QHble nOBTOpHTeIIH (CTonpo­
UeHTHaJl OOC!); 

• napaJilleJJbHoe COe.l{HHeHHe HeCKonbKHX J1aMn H npO'lHe, no­

TeXHOKpaTCKH nplIMOJJUHeHHble peWeHH.II. 

TeXHMlfeCKoe 3aAaHMe Ha pa3pa6oTky 

Or'l<UlBWHCb lIaltTl1 '1TO-JJH60 nOlLXOIDIwee, aBTOpbl peWHJJH c<I>oP­

MYJJHpOBaTb cBoero pOlla TeXHH'IeCKoe 3anaHue Ha pa3pa60TKY 

YCHJJ1fTeJllI: 

• KJTaCC YCHneHH.II Al, xapaKTepu3YlOlllH"ClI HaHMeHbWI1M 
ypoBHeM HenHHeHHblx HCKa)l(eHHi1:; 

• UCnOJJb30BaHHe TpHOllOB KaK HaH50J1ee nHHeHHblx YCHJJH­
TeJJbHblX 3JJeMeHTOB; 

• OJlHOTaKTHall cxeMa S cHny cy6beKTHBHblX aSTopcKUX npell­
nO'ITeHldi (HeKoTopble Ha3blBaIOT 3TO «BblCOKOn MHKPOJlH­

HaMHKOH OllHOT3KTHoro YCHJ1HTenJl»); 

• npellellbuaJl KpaTKoCTb YCHJJHTeJJbHoro TpaKTa; 

• MHHHMaJIbHOe KOJJH'IeCTBO 3neMeliTOB Ha nYTH CHrHaJJ3 11 B 
cxeMe Boo6we, T.K. llJJJI OllHoTaKTHoH cxeMbl B K1IaCCe A 
TPY.llHO HaMT" 3JJeMeHT, He HMelOLUHH oTHorueHH.II K 3BYKO­
BOMY CHrHaJlY; 

• KeHoTpoHHblH Bblnp.IIMHTeJlb (H3 1I",lHoro onblTa). 
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EOJIblUHHCTBO nepe'll1CJIeHHblX nYHKTOB 6wIl1 JlOCT3TO'lHO 04e­

BHllHbl, 311paBbltl CMblCJI nOllCK33b1BaJI JIOrH'IHoe peweHHe: .llBYX· 

K3CK3.llHblH YCHJlHTeJlb Ha TPHO.ll8X. Ho He .l13BaJIa nOKOfl MhlCJIh: 

'IeM )l(e YCMJUlTCJ1b llJIJI rOJlOBHblX TC1Ie4>oHoB 6YlleT OTJ1lf'laTbCJI 

OT CBOI1X c06paTbeB, cnpOeKTl1pOBaHHblx D,JIJI pa60Thl C AC?!. 

MJleJi nOCTpoeHHfI 0.llHOKaCKa.l1Horo YCI1JlHTeJ1J1 6YKBaJIbHO BHTa-

1Ia B B03Jlyxe ... 

Bbl60p naunbl 

Ka3aJlOCb fibl, pellleHHe HatllleHo - np06J1eM3 B Bw60pe JlaMnbl. 

P3CCMOTPHM BapMaHTbl. 

609 Tpe6YeT aHOJlHotl H3rpY3KH 10 KOM, H3rOTOBneHHe COOT­

BeTCTBYlOwero BblXO.l1Horo TpaHc4>opMaTopa, C Y4CTOM nO.l1Mar­

HHlfHB3HHfI 11 npHJ1H\tHOH MOUlHOCTH, - HeTpHBHaJlbH3Jf 3a.na'l3. 

BKJ1IO'IaTb RBe naMnbl napanneJ1hHO - CJIHWKOM npJfMOJlHHeHHOe 

peweHHe: KaK nOBelleT cefiJl .l1IDKe TwaTenbHO nOllo6paHHaR napa 

B YCJJOBHJlX TeMnepaTypHoro H BpeMeHHoro llpeH4>a? 11, nO)Ka­

nyu, caMoe fJI3BHOe - 06HJIHe HeqeTHl>IX rapMoHHK, xapaKTepHoe 

,lUlJl neHTOlla; 

63Sn nOJlKynaCT OTHOCHTeJIhHO He60lIblllHM 3HaqeHHeM OOTH­

M3JlbHOH 311011HOtl HarpY3KH (4,3-8,2 KOM, XOTR 11 npHlleTC5I 

nOJl6HpaTb J1aMllbl C MHHHMaJlbHblMH HCKa)KeHIHlMH Ha HarpY3K3x 

4,3-5 KOM), HO np06JIeM3 ue'leTHblX rapMoHHK He CHHMaeTCJf; 

6r2, 6H2n, 6C17K-B H JJ:PyrHe TPHOJlbJ C BblCOKHM (OT 100) 
K03 4>4>HUHeHToM YCHJ1eHHfI (6epeM D PYKH CnpaBO'lHHK no 

pall.HOJlaMnaM)- BblCOKoe BHYTpeHHee c onpOTHBJleHHe, He 

nO./lXOllStT; 

6c:J>12n (TpHO.llH3f1 '13CTb) - Y)Ke nY'Illle, Ha -rpe6yercJf aH011113J1 

HarpY3Ka He !\IeHee 15-20 KOM .•• 

nonp06yeM Bbl6paTb Jl3Mny C HeCKOJlbKO MeHbWHM K03414mlJ,w 
eHTOM YCHJ1eHHfI: 

6C3II/6C4n CMYW3eT CO'leT3HHe JL li BU)'TpeHuero conpoTuBne­

HHJI: 50 li 2,5 KOM, MO)l(HO 3anYMaTbCJf. 

6ClSn - YCHJleHHe T3K)I(e Mano, uo B03MO)l(Hbl BapHaHTbI - OT­

KJI0HCHlie ± 15, T.C. peaJIbHO n0.l106paTb 3K3eMIlJIflp C JL (erant-
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'leCKHM K03<IJ4>HUHeHTOM YCl-t1IeH"~). pal3HhlM 65. npO'JHe napa­
Me-rpbl <lJaI-lTaCTWlecKHe: 

• BbICOKa~ KpyrH3Ha-45+/-11 MAIB (cOOTBeTCTBeHHo, Hlfl­
KHH ypoBeHb WYMOB, <{TO n03B()]JHT mfTaTb HaKaJI nepeMeH­

HblM TOKOM, He «yxYllWa.fl MlfKpOJl,HHaMHKY»); 

• BbICOKa~ JlHHeHHOCTb BAX; 
• 60JlbWa~ (JlJHI naJlb'IHKOBoro TpHOJla) MOWHOCTb aHOJla 

(7,8 BT); 
• Hlt3KOe BHYTpeHlIee cOnpOTHBJleHHe (1,1 KOM). 

Y JlaMnbl eCTb npRMoti aHaJlor - 6C4sn (napaMeTpbl J1aMnhl 
6C4sn npHBeJl,eHhI HH)f(e). JIar.mbl 6C 4sn 6blJ1H H3HLteHbl B 

,lLOJ1)f(HOM KOIlH'IeCTBe (20 UIT. )lJ1~ oT6opa no YCHlleHHIO) Ha 
paJlHOpWHKe; UCHa TalOKe nOpaLtOBaJ1a - 50 py6./urr. 

6C4sn - TPMOA C BblCOKOM KpyrM3HOM 

npe,llHa3Ha'-l.eH LtJl~ YCHlIeHHR HanpSf>KeHHJl BblCOKOH '-I.aCToTbl. 
KaTOll OKCHllHblH, KOCBeHHoro HaKalla. Pa60TaeT B JlI060M 
nOJlO>KellHH. BbmYCKaeTC~ B CTeKllJlHHOM o<IJ0pMJleHHH 

(pHC. 2.1). CPOK CJlY)K6bl - He MeHee 1000 '-1. (He MeHee 
3000 , nno 6C4STI-E), 

~ 2,6 

1,3, 6. 9 
45 

1. 3. 6. 9 - KaTOIl 
2, 8 - ceTKIi 

4, 5 - ~orpeBBTenb (HaKan) 

7 - aHo.l1 

Me)/(LtY3J1eKTpOllHble eMKocn1, nt1>: 

BXOLtllaJl .. .... ............. .......................... ..................................... . 11; 

BbIXOJl,HaJl ••...........................•............••••..........••.•••...............• 1,8; 

npOXOllHaJl ....... .......... .. .......................... ................ ............... 5,4. 
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PaCCMOTpHM HOMHH3J1bHble 3J1eKTpH'IeCKHe napaMeTpbl. 

HanpJl;.KeHHe H3KaJI3, B ....................... ................................ 6,3 
TOK H3K3na, MA .......................................................... 440+/-30 
HanpIDKeHHe Ha aHo.q;e, B ................................................... 150 
TOK B uemt aHO.lla, MA ................................................ .40+/-12 
KpYTH3Ha xapaKTepHCTHKH. MNB ............................. .45+/-11 
BHYTpeHHee conpoHIBneHHe, KOM ...................................... 1,1 
K03~~HuHeHT YCHneHHSI ............................................. 52+/-16 
3KBHBaJleHTHOe conpoTHBneHHe WYMOB RUl> KOM ............. 0.1 

PMc. 2.2. BOflbTaMnepHbIe )(apaKTepl1C1lo1K~ 6C4sn 

PaCCMOTpHM npe,lleJlbHO ./lOnYCTHMble 3neKTpH'IeCKHe 
napaMeTpbl. 

Halt60JJbwee HanpSI)f(eHHe HaKana, B ............... ..................... 7 
HaHMeHbwee HanpSl)l(e~me HaKana. B ................................. 5,7 
HaH60JTbWee HanpSl>KeHHe lIa aHO.lle. B ............................. 150 
HaH60J1bWaSl MOlllHOCTb, pacceHBaeMaSl Ha aHO.lle, BT ..... 7,8 
HaH60JJbwee HanpruKeHHe Me>KllY KaTO.llOM 

H nOltOrpeBaTeneM, B .............................................................. 100 
HaH60J1bWee conpOTHBJIenne B uellH cerKH, MOM ........ 0,15 

BOJlbTaMnepHble xapaKTepHCTHKH JIaMnbT 6C45n npHBellCHhl Ha 
pMe.2.2. 
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PaC'feTbI 

npC)f(JlC 'leM 6paTbCSI J3 Jt3fOTOBJICHlle BblXOJlHhlX TpaHCQ>OpMa­

TapOD l UHI HarpY3KH 300 OM, 6b1J1o pCllIeHO co6paTb M3KeT. I1c­
nOJlb30B3Tb lIMeJOUlHCCH TpaHC$OpM3TOpbl (npOH3BOJlCTB3 

qmpMbI «AYJUIOHHCTPYMeHT») CO CJ1ellYIOIIUlMH XapaKTepHCTH­
K3MH : Ra=5 KOM/Ru=4 OM. paCqeTHhIll la=30 MA, 'fT06b1 eHa­
'IaJla OuelUiTb 3BY'laml.e YCHJlHTeJlH c AC }1 onpCaCJlHTbC5I, eroMl 

l Ui OB1.fHHKa Bbl,llClIKH ... 

TO'lKY nOKOH UJiU pa6o'lYHJ TO'lKY (.llan:ee - PT) Bbl6HpaCM, ne­
XOD}l 1t3 OrpaHHl.{eHltH: 

• 3HOllHblH TOK tiC BbJWe 30 MA (8 npOTHBHOM CJIy'me naBbI­

maeTCSI 3Ha4CHHe HH)l(UeH rpaHH'IHOH lj3CTOTbl. Bocnpmn­

BOlUfMOH TpaHccpopMaTOpOM); 
• npelleJlbHOe JlOnYCBt:Moe HanpfDKeHHe Ha aHone - 150 B. 

non 3HO.ll,IIblM H3npJllKeHHeM npHHHTO nOHHMaTh HanpJDKeHHe 

Ha Y'IaCTKC «3HOll-K3TO)l.». B HeKOTopblX H3JlaHIHIX Bcrpe"laeTCR 

TepMltH «Hanpa)l{eHHe Ha aHOJle». no.ll KOTOpblM MoryT nO.llpa3-

YMeBaTbC5I KaK HanpR)f(eHHe Ha YLJaCTKe ~~aHOJI-KaTOJl». raK H 

Hanp5l)KeHHe Me)l(Lty a HO.llOM H 06mHM npOBOJIOM HCTO'ltIHKa 

flHTamia (<<3eMJIeH»). ABTOpbl npeJl,nO'lHTalOT (no B03MO:>KHOCfH) 

11CnOJIb30BaTb BKJHO'leHHH J1aMn. npu KOTOPblX KaTon HanpHMYIO 
COeD,HHCH C 061UHM npOBOJI.OM. B 3TOM cnY'lae aHOD,Hoe Hanpa­

:>KeHHe 3KBH8anellTHO HanpSl:>KeHHIO Ha aHO.lle. 
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TIOCKOJlbKY CHlDKeJllfe 3HaqeHHH n epelll1CJleHHbIX BeJ1H~IHH npH­
POJHtT K B03paCTaHHfO HellHHeilHhlX HCKa)l(eHltţ{ H YBeJ1H'leIl11l0 

.PHYTpeHHerO COnpOTHBJ1eJlHJI, TO ueJlCC006pa3HO npHHJlTb TO'I­
K)' BAX C Koop.nHHaTaMH (150 B; 30 MA) B KalJeCTBe pa60'leA 

(pHc.2.3). PacceHBaeMaH aHo.nOM MOlllHOCTb B PT 

Pao=IaoxUao=30 MAx150 B=4,5 BT 

He npcBbIlliaer npe.lle.nbHoro 3HallCHHJI 7,8 BT. 

113 pHC. 2.3 CJ1enYeT, '1TO pa60llaJl TO'lKa onpen,ellJleT BeJlH~IHHbI 
IaO H UaQ DJUI ellHHCTBeHHoro 3HaqeHHH HanpJl)l(eJlHJI CMelllCHHJI 
Uc..o (Ha'laJIbHOrO cMcmeHHH), B naHHOM CJlY'Iae -1,5 B. 3lfaJl 
BClIH'IHHY cOnpOTHPJleHH» aHonHOH HarppKH Ra=5 KOM, He­

TPYllHO nOJIYlIHTb 3HalJeHHJI l a H U a npH pa3JTHlIHhlX UCM' no­
CIponB rpa$HK 4lYHKUHH la= VJ5 KOM (np»MaH. npOXO.llJllllaH 
llepe3 PT Ha pHC. 2.3). 3Ta np»Ma» "OCUT Ha3BaHHe AHH3MH'Ie­

CKoii CeTO'lHOH Xap3KTepHCTHKH HJ1H (KpaTKo) AHHaMH'IecKoii 
xapaKTepHCTHKH. B OTnCJlbHblX H3.llaHHJlX PCTpC'IaeTCH H .llPyroc 
Ha3BaHHC: HarpY30lJHaJl npHMaH - OQCBH../lHO • .llOCJIOBHhlH ncpe­
BOn aHrJ10H3h1'lHOro TcpMHHa «Ioad line». 

TIpH nOMOLQU rpa$UKa AHHaMH'IeCKOH xapaKTepHCTHKH (JlX) 
HeTpY,ZlHO onpCnellHTb Pjfll Ba)l(HhIX napaMeTpOP KaCKa.na. Pac­
CMOTPUM UX nO.llp06HO. 

AMnJlHTY.D.3 BWXO.D,HOrO CHfH3J13 U.wx (.lleHCTBYlOw:ero Ha nep­
BHlmOH 06MOTKC TpaHc41opMaTopa) HaxonUTCH cnCllYIOUlHM 
06pa30M: BbI6HpalOTCjf TO'lKH ncpeCe'lCHHJI ,llX C Y'I3CTKaMU 
BAX, COOTBCTCTBYIOIllHMH BeJlHlIHUC cMelllcHHH Unt = U CMO + 
MonYJ1b I UcMO I - TOllKa 1, H Uo.t== U cloIO - MOllYlIb IUc...o I - TO'l­
K3 2. JlnuH3 npocKuHH OTpC3K3 [1, 2] Ha OCh a6CUHCC " CCTb 
HCKOMaH BCJlWIHH3 aMnJlHTY.llbl BblXOllHoro CHmana. B HameM 
CJIy"ae (poe. 2.4): 

UcMo=-1,5 B, TOlJKa 1 onpenCnJlCTCJI no ncpccellcHufO .llX C 

YlIaCTKoM BAX npH 

V,"~O B: V,"~ V , ... + 1 V, ... 1 ~ -1,5 B + 1,5 B~O B, 

a TOlJKa 2 - no nepCCe'lCHHIO JlX C YlIaCTKoM BAX npH 

V,"~3 B: V,"~ V, ... - 1 V, ... 1 ~ -1,5 B - 1.5 B~-3 B. 

TO'lKe 1 no OCH a6cUHcc cooTBeTCTBycT 82 B, TOllKe 2-
208 B. CJlC.llOBaTClIbHo, BClI"lJHHa aMnJl"TY.llbl BhlXOnHoro 
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CHfHana paBHa MOJlYJlfO pa3HOCTH 3THX 3Ha'leHHH, T.C. 

208 B - 82 B~126 B. 
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PMC. 2.4. Onpet!eneH~e aMnJI~TYt!b1 BblXQQHOrO C~rHana 

np" 3TOM 3MnJlHry.ll3 nOJlO>KHT eJlbHOH nOJlYBOJlHbI pa8Ha 68 B 
(MHHe npOeKUH" OTpe3Ka [1,0] Ha OCh a6CUHCC), a OTPHu.aTeJlb~ 
UOH nOJlYBOJlHbI - 58 B (.nJU:lHe npoeKuHH OTpe 3Ka [0,2]). 

Ko:;t(I)(lm~HeHT YCHJ1eHHH K3CK3AB Ko BWUfCJHl.eTCH KaK lfaCTHoe 

aMnJIHryJlbl BblXOJlHOro c"mana H MOJlYJUI YJlBOeHHOH BM"lf"Hbl 
Ha~l3J1bHOrO CMellleHHH : 126 B!2 UCMO =126 B/3 B=42. 

napanOKCaJTbHO, HO LlX n03BOJIHeT OnpeJleJIHTb lla)f(e K03 cjJ"'W 

llHeUT ueJlHueiiHblx HCK3>KeHUH (KHU)! ,UJUI 3Toro BOCnOJIb3Y~ 
eMCSI MeTOJlOM KJlHH3 (no " MeH" aBTopa MeTOIl.HKH, T3K:>Ke Ha~ 
3bIBaeMoH MeTOA OM "SITU OPJlHII3T. M3TepHaJI 11 3JIO)l{eH B CO­

KpauleHHoti lflopMe). 

Ha LlX OTMCTHM TO'lKH l' (Ha nOJIQ}K"TeJIbHoit n OJlYBOJlHe) H 

2' (Ila oTpHUaTeJIbJloit), OTCTOJilUHe OT PT Ha paCCTOHH"C, '1"e· 
JleHHO paBHoe nOJlOBHHe UCIoI() ( pHC. 2.5). 

Tor.lla: 

K,2~0,75 ([O, 1]- [O, 2)) I (10, 1]+ [0, 2]+ [1", 2')), 
a K,,~ ([O, 11+ [0,2]- 2]1',2')) I (2( [O, lJ+ [O, 2J+ [1" 2']) 

liJ," B J-I3WeM CJIy~me 

'08 

Kr2==O,013, T.e . 1,3%; 

KrJ ==O. 
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PICC. 2.5. nO~e~4He TO'IeK JJ.X. ttenollb3yeMblx B M'eTOJ1e Km'IHa 

Hennoxo! HanOMHHM, <ITO Bee paC'-feTbI npOH380.llHl1HCb JlJlJI 

MaKCHMaJlhHOA aMnJlHTynw BXQllHOro CHrHaJla, paBHO" Y.ZlBOeH­

HOMY MO.llymo I UCNOI. T.e. 3 B. AMnJlHTYJlHOMY 3Ha"lemno 3 B 
cOOTBeTCTsyer cpenHeKBa./lpaTH'IHOe 2,14 B, a B KaqeCTSe eTaH­
JlapTHoro ypOBHJI BblxORHOro HanpJDKeHHJI HCTOlJHHKOB CI1THana 

np"HHTO cpellHeKs3.npaTwlHoe 0,775 B (O ./lE), np" KOTOPOM 
JHalfeHHe KHH KaCKana 6Y.lI.eT cme HH)f(e. 

npHMC'I3HHC. Pe'lb uiJem UMeHHO o KHH KaCl«liJa, a /te YCUJJumelJll 
8 qeJlOM (CKJraih"6aemCR "3 HeJlUlleiiHOcmeu 8cex uo 
3J1eMeHm(6). blMee mOZa, npu paC'Iemax Jllo6wx 
napllMempofl KacKaiJa lUlpaMempw mpanaPop,Mamo­
pa c'tummomcil uiJellJlbllbl.Mu. Ha npcumtUKe nOCJleiJ­
Hud 1I6JlRen1CR OCH06HblM UCmO'l"UKOM IIeJlUHedHblX 

UCKaJKeHuu. oc06eHHo no KpaRM 'laCmOmllOlO 
(}uana30Ha. 

Pe3YRbTaTbI H3MepeH"H KHH MaKeTa YCJfRl1T€lHl npHBCLleHbI Ha 

pHC. 2.7.a. H 3MepeHlUI npOBOLlHmtTb Ha HH)f(HeH rpaHH'IHOH 

'1aCTOTe 20 ru npH MaKCHMaJlbHOH BblXOLlHOH MOmHOCTH. Pa3YMe­

eTCJI, llaHHblH MeTon He o6ecnet IHBaeT 60RbWOH TO'IHOCTH, T.K. 

Bem.fKa norpeWHOCTb H3MepcHHH, a BAX peaJlbHOro TpHOLla 

MO)l{eT OTJlH'IaTbCJI OT H306pa)l(eHHoro Ha pHC. 2.2. 
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)J;aHHbIH MeTOll np" BceX CBOHX HellOCfaTKaX OCTaeTCJI e,ll.HHCTOeW 

110 lloCTynHblM, n03BOJ1SUl OnpelleJlHTb KHH TeOpeTli"IeCKHM ny~ 
TeM. EOJlee TOrc, "3 <POPMYl1 llJlJl paC"Iera Krz li KrJ CJle.llYeT, lITO 

BTopaH rapMOHHKa KOMneHcHpyeTcH npll [0,11=[0,2], a TPCTbJl­

np" [0,1]+ [0,2]= 2(1',2']. MeTo" KnHHa TaK)i(C n03Bon.eT 
onpelleJllfTb II Kr4' Ha ee ypOBeHb Ha nOpH.llOK MeHbwe Kr2. 

H3MeHJlH HaKllOH JJ;X, T.e. Bel1UlIHHY aH01IHOH. HarpYJKU, )Kena~ 
TeJlbHO 8 npelleJIaX 3--5Rj, U (UJIII) n0J10:lKeHHe PT, MO:lKHO llO~ 
6HTbCH npaKTH'IeCKH nmIHOH KOMneHcaUH" 2 il 3 rapMoHHK. 

HMeHHo TaKHM cnoco60M aRTop llo6HJlCjI 3HaqeHHH Kr3 =0 %. 
Ha npaKTI1Ke CJlellyeT llo6HBaTbcH MHHHMYMa rpeTbeH rapMoHHKH, 

%e BJIHJlHUe Ha JBYK 60J1ee nary6Ho, T.e. ropa3JIO JlY'IlUe nQl1Y'IHTb 

Krz =0,4 % H Kr3 =O %, '1eM Kr2 =O,25 % " Kr3 =O,l %. 

TIp" HamtlJHH COOTBeTCfBY101UeH H3MepHTeJIbHOH TeXHHKH, H3~ 
MeHHJI B HeKOTopblX npelleJIaX Bem1lJHHbI CMemeHUjI li (IIJIH) 

HanpJl:lKeHHJI Ha aHolle, MU>KHO llo6HTbC.JI MHHliMH3aU"" KHl1. 
Pa3YMeeTCH, nOllo6Hoe 060PYllOBaHHe lloerynHo HeMHOrHM, HO 

lla)Ke np" nOMOlU,H KOMnblOTepa C xopoweH 3BYKOBOH KapTOH li 

COOTBeTCfBYlOlllHX nporpaMMHbJX Cpe.llCTB HCTPYllHO nOllY"UfTb 

xopOWHe pe3YlIbTaTbI. 

npHMCqaHHC. A8moPbl UCrlOJlb3YIOm 3tJYKOIIYIO Kapmy «SoundBlaster 
Liye!» (24-bil) U «SpeclraLAB». 

,IJ.Jrn omlCblBaeMoti cxeMbl OlI,HOKaCKalI,HorO YCHJlHTenH np06J1eMa 

CHH:lKeHHH KHH oc06eHHO Ba)KHa, T.K. OTCYTCTBYCT caMa B03~ 
MO)l(HOCTb B3aHMHOH KOMneHCaU"H HCKa)l{eHUH - MCTOllUKH, 
npIIMeHJleMOH B MHQrOKacKallHblx YCI1JIHTeJI.sIX. 

HeKOTopble KOHCTPYKT"BHble OC06e"HOCT": 0603Ha'lHM Ha BAX 
nYHKTHpHOH 11l1HHeH o6nacrb npelleJIbHblX 3Ha'leHH" MOlU,HOCTlt, 
paCCenBaef>.lOH Ha aHOJIe PaMaKC (pHC. 2.7.a). TIapaJIJlCl1bHhlM nepc~ 
HOCOM CMeCTHM JIHHaMH'leCKYIO XapaKTCpHCTHKY BBepX, BnnOTb 

.nO KaCaHII.sI KpHBOn Pa MBKC.. PT Bbl6cpeM Ha nepece",eHHH .uX c 

Y'-IaCTKOM BAX, COOTBCTCTBYKJlUHM U c",= -1,5 B (TO'lKa O'). 
O'ICBHllHO, T3Koe nOJIO)f(eHHe PT o6eCne'lHBaer: 
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• 60JlbWYlO aMOJIHTYJlY BblXOJlHOro CHnlana H, COOTBeTCTseHHO, 

60JlblllYlO BblXOJlHYIO MOLUHOCTb; 

• MeHblllee BHYTpeHHee cOnpOnfBJleHHe JlaMnbJ; 

• pOCT neperpYJO'JHO" cnoc06HOCTH no BXOJlY. 

npH 3TOM npeSbl1lI3eTCSl (npHMH3HTeJIbHO Ha 10 %) npeneJlbHOe 

3Hat leHlfe TOJlbKO O.llHoro napaMeTpa - HanpSl)f{eHHSI Ha aHO.lle, 

'ITO JlOnYCTI1MO. 

PT O' MO:lKHO C'IHTaTb HaHJlY'lllle", HO C YlfeTOM M3KCHMaJlbHOH 

SeJlH'lHHhI nOCTORHHOH COCTaSJlSllOlllcit TOKa (30 MA) 'lepe3 

nepnH'IHYIO 06MOTKY HMelOlllerOCH TpaHc<popMaTopa, 6b1J1o pe­

lieHO ocraHoBHTCSI Ha PT O. TeM 60Jlee. OT TCJle41oHHoro YCH­

J1HTeJlSl ne Tpe6yeTcR 60JlbWOH MOlllHOCTH, a paC'JeTHhlH KHH 
UOCTaT04HO Mall. l{3McHcHHe nOJlmKeHHSI PT S npeUCJl3X JIX 
TaK:lKe HconpanAaHHo : 

• J13Mnbl, 06J13n,aJOlUHe BblCOKHM 3H3"-1CHHCM KPYTH3Hhl (60J1ce 
20 MNB) H K03<p41nUHeHTa YCHJlCHHSI (60J1ee 30) npn YMCHb­
WCHHH UCMO H3'JHHaJOT (OT -1,2 B) nOTpe6J1S1Tb TOK ceTKH, 

'ITO npl{BOAHT K 33MeTHOMY B03pacT3HHIO KHH; 
• YBemt<leHHe Uc...o (H3npHMcp, JlO -2 B) npHBoAHT K 'IpC3Mep­

HOMY npesblwcHHJO .llOnYCTHMoro H3npSl:lKeHHSI Ha 3Ho.ne, 

CHH)KaSl CpOK CJlY)K6bl JlaMnbl. 
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npIIM C'lOlIlUC. Bce paC'lembJ (JAR mpaIlC!/JOp.MallIOPIJOlO IWCKaoa 

Cllpa6eO/l1l6h1 II iJJlR pe311CIllI16110l0 (C lIal pY3KOli 6 

alJoiJe) C Y'WJIlQJU CJ/eOYlOlU,llX :Ja.llJelJalluii. JVlR mpauc ­

tPop.MwnopllOlO K{taWoa lIallpRJKelJUe 110 alJoiJe /la.M­

II'" pa8"O pa3UOCIIlII /WIlpRJKellllllllCmO'lJlJIKa Iluma­

IlUR VIU"" Il llaiJelllUl llallpRJKetltlR Ila aKm1l6110J11 CO­

IlpOmIl6/lell ll/J 06.11IOIIIKII. Ilo 1I0C/leiJl/ee Y XOpOULUX 

mpallt:rjJop.llWIIlOp08 lIa 1l0PRiJOK Mellbwe Ra. T.e. Ila­

"pRJKelllle 110 al/ode IlPOKllIlllJeCKIl pa6110 1I01lpR;.KelllllO 

IICmO'lIllIKO mlIIlallllR. 

B CJIy'mc PC3UCTHBHOH HarpY3Kl1 npcHe6pc'Ib nallCHHCM Hanp${­

)l(CHU51 Ha aKTHBHOM conpOn1BJlCHHli y)f(e HCJlb3R, T.K. Ra HOCI1T 

HCKJlIO'-IHTCJlbHO aKTHBHblH XapaKTCp. ECJIU B Ha WCM npHMCpC 

(pliC. 2.6) Br..lCCTO nCpBH'IHOH 06MOTKH TpaHC<popMaTopa 

(Ra=5 KOM) YCTaHOBlITb pC311CTOp TaKoro HOMHHaJla, TO D,Jl5J 

coxpaHeHH5J n pe)KHeii PT nOTpc6YCTC$I Hanp$l)f(eHHC nHTaHHR, 

paBHoe UaO+ R a' I ao= 150 B+5 KOM'30 MA=300 B. 

06pannc BHlIMaHJ.1C, "TO .aX n cpeCC KaCT OCh a6CUHCC B TO'IKC 
C KOOplll-1HaTaM Ii (300 B, O)! I1MCHHO 113 :notl TO'IKH CJIeJlYCT 

npOBOJlJ.1Tb .aX nOl[ yrJlOM, COOTBCTCTOYlOUU1M Tpe6YCMOMY 3Ha­

'l e HHIO Ra:)~~ , BbI6"paCMOMY UCXO]l5l 113 YCJlOBUR Ra ~KR =3-SR j li 

y'IIITblBaIOWCMY BCJlWlltHY conpOTliBJleHUH YTe 'IKll ceTKII Re 
JlaMnbl CJICJlYlOwcro KaCKana. T.K. no nepcr..lCHHOMY TOKY Ra li 

Rc COC}lImeHbl napaJlJlCJlbHO, TO R a :)~ ~ = RaRJ (Ra+ R , ). Heo6-
XOJlHMO CJlen HTb, 'no6bl JlX, no B03 MO)!(HOCTH np1l6JlH)I(aRCb, 

Hurn e HC nepeCeK3JJa KPHBYIO, COOTBeTCTBYIOUlYIO MaKC"M3JJbHOH 

MOLUHOCTH aH011a. B npOTHBHOM CJlY'-lae CJlCJlyeT Bbl 6paTb 1lPyroe 
3Ha'leHHC Ra)~a ' TaK)f(e HC)KCJlaTeJlbHO npeOblwaTb npelleJlb Hble 

3Ha'leHH}I TOKa anOlIa H Hanp${)KeHI1 ${ Ha aHOlIe. Ha nOJlYYCHHof! 

JlX Bbl6upalOT pa6o 'I YIO TO'IKy - o6brtIII0 B CC peJllfHC oTpe3Ka. 

06p a30oaHHoro TO'IKOH (O, Urmr ) 11 nepecetleHueM J],X C yyaCTKOM 

BAX, COOTBCTCTBYIOlW1M UCM =O. OnpeJlemm KHI1 B PT, MO)K­

HO c KoppeKTll pOnaTb ee nonO)l(eHue. Pa3YMeeTc}I, PT JlomKHa 

Bbr6upaTbCSI T3K, tlT06bl MaKCHManbH O B03MO)KHaSl ar..mJlHTYJla 

Cl1rHana Ha ceTKe He npeBblWaJla 2U' MO' 
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CxeMa YCMmHel1i1 

nepeXOD,HM K CXeMC YCHJlHTCJliI. 3TO eD,HHCTBeHHbIH KaCKan 

(PJfc. 2.7.6), 4JIIKcHpOBaimOC CMeWeHlte OpraHI130BaHO C nOMOlUblO 

nOJl)'TOpaOOJlbToBOfi 6antpel1 . oaTapefiHoe CMeweHHe OTJlI1</aeTCfI 

HaH60J1blUefi cra6UJlbHOCTblO, HH3KHM ypoBHeM lUYMOB KaCKana 

(RaTon JlaMnbl 3a3eMlleH), l.JTO n03BOJlfleT nHTaTh HaKaJl JlaMnhl 

nepeMellHhlM TOKOM (ynpolllafl KOHCTPYKW11O li COXpaHRJI « MI1Kpo­

)lJ1HaMHKY») , a TalOKe npoCTOTOti li MUHHMaJlhHOH CTOHMOC1blO. 

8 - pe3ynbTaTbI w3MepeHl,fţ? KHM M8XeTa ycwnwTeMl 

r---" " 
. oa,OIX>to<YO<aHaJ1Y 

-'-' -

6.363A 

\11.1 3 ><aJ<alOVL3 

6 - npWHI.lWnWanbH8~ cxeM8 YCWI1WTen~ 

PIotC. 2.7. YCl>1nWTeJlb 

6.361A:J 

...... ~\II.l 

6.361D 
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K fleJl.OCT3TK3M MO>KHO oTHecrH CJIeJlYfOlllee. 

llo-nepBblX, HC06XOJlHMOCTb nep"0JU1'lCCKOrO (XOTJlll He 'IaCTO­

ro) KOliTPOJHI HanpJl.>KeHl1J1. 

BO-BTOPblX, np" Hcn0l1b30BaliHH HeCTa61UJl13HpOSaHHoro HC­

TOt.tIlHKa aHOJlHoro HanpJl)KCHHJI B03MO>KHO npCBbIweHHe npe­

llel1bHbfX 3Ha'leHHM aHollHoro TOKa 11 (Hl111) MOlllHOCTH, pacceH­

saeMOM Ha aHollc: nOBblwcHHe HanpSl)KeHlUl 311. cenl Bhl3blBaeT 

npJlMOnpOnOpUHOH3JTbHOe nOBbIweHHe DmlT li Da, 'ITO npHBOllHT 

K yoeml'ICHmo TORa aHOlla, HO y)KC npOnOpUHOHal1bHOe Va O 

crenCHH 3/2! 3TO CUle Olliia npWJl1Ha, no KOTOPO" He CJleJJ.YeT 

Bbl6ltpaTb pa6o'lYIO TO'IKY O' (pHC. 2.6) JlJlJl llaHHoH CXeMbI. 

DpHMC"I3I1He. ABmop npUMellUJI ~eJlO"Hble «VarIa» mUllOpaJMepa 
AA, HO MruKlW nonp06oeamb 6amapeu iJpyzux munOB 
u t/JupM, noiJ6upall ux no Hawty"uteMY Ka"ecmBY J6Y­
"aHUII. IIpuMeHRmb 6amapeiiHble KOHmeuHepbl ne 
cJleiJyem BBUiJy Bepollfflnoii nomepu KOllmaKma. 
Eamapeu XOpOIUO lIaRlOmCR. 

DIIHM3I1HC! B CJlywe UCnOJfb306aHUR JlUIn/U!8WX UJIU m.u. lIaC06blX 
6amapeii lle06xoiJUMo 8bl6upamb MoiJeJlU, UMelOU(Ue 
KOHmaKmbl iJJlR fUlUKU. a caMY naiiKY BblnOJlHllmb 
O"eJfb 6blCmpo, ne dOn)'CKall CUJlbIIOZO lIazpeBa KOPUY­
ca. B npomU8HOM cJly'Ule zapamnup06aH MUHU83pt.r8! 
Eepel1tTC rmU3, lalllHTJlble O'lKH OOK3311'J1bllbf! 

HCTO'lHHK nHT3HHH KCHOTPOliHblH, C n-06p31HblM fIlHJlbTPOM 

(C-L-C). HaHl1yt.twee 3BY'laHlte o6ecnc'UmaeTCR np" MHHHMa11b­

HO OOJMO)l(II0ii BeJlHt.tHHe aKTHBHoro cOnpOnlBJIeU11Sl JlpOCCeml, 

n03ToMY HaMoTKY c11ellyeT npOHJBOJH1Tb JWCTaTO'IHO TOJlCTblM 
npOBOl{OM. 3J{eKTpOm{TH~eCKl1.e KOHlleHcaTopbl WYHTltpYfOTCR. 

6YMaro-MaCJl5lHHbIMH C uel1bfO CIIH.>KeHHJI napa3HTHoH I1HllYKTUB­

HOCTIt " YMeHbwcHHSl TaHreHca yrJla nOTepb. ECJiH ra6apHTbl 

Kopnyca n03BOJUUOT, TO MO)l(HO npHMeHHTb TOJIbKO 6YMaro-r.mc­

mtHHble KOHllellcaTopbl cooTBeTCToYfOlUeH eMKOCT11. 
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TIoTpe6l1f1eMbu1 CXeMOH TOK HeBellHK (60 MA), n03TOMY HeTpyn­

HO 06eCne'-lI1Tb TpexKpaTHhlH 3anac no MOIllHOCTI1. 

3a~ep)!(Ka nOJla'-l " aHOJlHOrO Hanp$DKeHHfI JlonOllHHTeJIhHO 

06eCne'-lHBaeTCfI pe3HCTopOM, BKlIIO'-IeHHhIM nOCJIeJlOBaTeJlhHO 

HaKaJIY: T.K. COnpOTI1BJIeHl1e uenH HaKarra XOJIOJlHOH JIaMnbl Ha 

nOp.SlllKlf MeHhllle, 1.feM Y pa30rpeTOH, TO nalleHHC Hanp.Sl)l(eHHSI 

Ha pe3HCTope 6Y.lleT 60JIhlllHM, 1.fTO npHBOlll1T K 3allep>KKe npo­

rpeBa KeHOTpOHa " . COOTBCTCTBeHHO, nOJla1.flf BblnpSlM1ICHHOrO 
Hanp.Sl)l{CHI1f1. HCnOJIb30BaHI1e KCHOTpOHa KOCBCHHOro I13Ka1la 

HC)I(CJIaTellbHO, T.K. nOCJICJlHH" YCTynaeT npSlMOHaKaJJbHOMY no 

Cy6bCKTI1BHOMY BJIHSlHI1IO Ha Ka1.feCTBO 3BY1.faHlfJl.. 

YnY'tweHM8 napaM8Tpoa 

PaCCMOTpl1M sapH3HTbI ,lI,JIH 3KCTpeM3J10B! YJIY'-lllII1Tb napaMCTpbl 

YCl1l1l1TeJJfI MO)l(HO UeCKOJIhKI1MI1 nynlMH. 

Bo-nepBblX, cra611JJ"3HpOBaTb aHonHoe HanpSl)l{eHI1C (Hanp"Mep, 

C nOMOlllblO JTa~mOBOro cra6I1JIlf3aTopa), Torna nOSlBI1TCSI 803-

MO)f(HOCTb Bbl60pa pa601.fCH TO~IKH O' (pHC. 2.6), ~ITO n03B01lHT 

YBel111'IHTb BbIXOllHYIO MOWHOCTb YCl1l1HTeJlSI. 

BO-BTOPblX, "PHMCUl1Tb 6aTapcHHoe nHTaHl1e, I1CnOJlb3yfl Ha60p 

H3 10--12 ruT. llBeHanUaTHBOJlbTOBblX aKKYMYJI.SITOPHbIX 6aTapeii 
JlJl.Sl nonat!H aHollHoro HanpSl)l{CHH.SI 11 1~3 llIT. lUeCTHBOJIbTO­

BblX ~ JlJlfl nl1TaHIUI HaKal1a. EMKOCTb 6aTapeH Bhl611paCTCSI 

I1CXOnfi 113 JlOnYCTHMhlX ra6ap"TOB 6J10Ka m1TaHI1S1, a caM 6J10K 

BblnOJ1H.SIeTCfI B OTJleJlhHOM Kopnyce. npl1 3TOM YCHJlHTCJlh Ha-
1.fI1HaeT )f(HTb cBoeH )l{H3HblO BCJ1CnCTBlle pa3MepOB, Beca li He-

06XOJll1MOCTl1 3apSlllKI1 aKKYMYJlSlTOpOB. 

npHMe'l3HHe. PlJ3l1uu,a 6 J6y"aHuu 06jX nOCJleouux 6apUQI/m06 ue-
6eJUJKa, a 60m no CţJQ8IU!1IUJO C ofiw'UlbtM Ke1IOmpolUlbLlJ 
uecma6UJlUJUp06UHHhLM - 6et:bMa JaMemHa. 
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KOMnnekTYto~Me 

CXCMa COllCP)KHT Hc6onbllloe KOJlHyeCTBO 3nCMCHTOB, n03TOMY 
)KenaTCJlhHO Hcnonb30BaTb no B03MO)KHOCTH Ka~l eCTBeHHbl e (He 

06513aTeJil.>1I0 Ge3YMHO llopOfHe) KOMnneKTYlOlill1e: n epeMCHHhlH 

pC3HCTOp perymnopa rpOMKOCflI ALPS, KOHD..eI-lCaTOpbl 6110Ka 
nHTalHH{ - Rubycon, Marcon, Nichicon n (HJUi) MEftl. nepe­

lleHI, KOMnJ1CKTYIOUUlX. J.1CnOllb3YCMbIX Il aSTopCKOM BapuaHTe, 

npeJlCTaBJlCH B Ta6J1. 2.1. 

Ta6n"'~a 2.1 

060""1- HO"''''' An, "A- npO"".OA"-
OP" ... T"- Kon,,-........ " ....... ,.n .. 
pO.O ...... 

".nso 
rAI .yn .. , .. 

1.\ ..... $ 

" 5Ok. lOg AU'S " 
, .AYA"O"HCTPYMCHT .: 

audioinsl,umenl@m8i\. r u 

G' ',5 Va"a 0,5 , B nt060 .. Mara3HHe 

" 6C45n .Pe$nenop . ',' , .AYAIIOHHCTpyMCHh: 
audioinst,umenl@mail.fu 

C2.C4 330M~q,x350B Aubycon 5 • Ha paMop"H~e 

CI.C3 2OMK4:>~2S0B """ ',5 • Ha paAHOpblHKe 

" ros" • AYAHOHHC'PY-

" , .AYAHOHI<oC'PYMCHT.: 
MeHT' audioinst,ument@mail.ru 

" D300AM 
.AYAHOHHC'PY_ 

" 
, .AYAHOHI<oC'PYMe"'.: 

MeHI_ audioinst,ument@mail.ru 

" TAN 250 .AYAHoHHe.PY-

" 
, _A YAIIOHI<oC TPYM(,,,,.: 

MeHI' audioinstrumen ti'mail. ru 

" ,"'C .C~eTna .. a _ 6 , . AYII.HOHHC,pyMeHI.: 
audioins t,umenl@mai\.ru 

' ·'!Toro: $180,6 (Ge3 Kopnyca, pa3bCMOB li naHeJleK). 

Pe31l CTOp R2 COCT3BJleH U3 Tpex napanJleJlbHO BKJllOyeHHhlX 

OMIIT-2, 1 OM. B aBTOpCKOH KOHCTpYKWIH J.1cnOJlb30BaH Kopnyc, 

113rOTOBJIeIHlbIH MOCKOBCKOH QHlpMOIl «AYJlHOHHCTpYMCHT» 
( pliC. 2.8). 
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PMC. 2 .8 . YCJtlJl-fTenb B Kopnyce, 1013roTOBlJeHHOM MOC/(OBC/(oll qmţJMo&t 
.. AY,l.lffl)/o1HCTPYMeHT" 

B03MOlKHble 3aMeHbI 

C HJlOBOlt TP311CcllOPM3TOP - TAH76, 111, 120, 127 Jlu60 napo": 

TH21 ·25 H TAI06, 143, 171, 203 u D,p. C nOllXOD,SlUU1M napaMc· 

Tpaf,1I1 OTOPII'"IHblX 06MOTOK. 

,!\POCC"H - )],39-2,5-0,26, ,!\49-5-0,28, ,!\50-10-0,2, ,!\48-2,5-0,4; 
KpOMC Toro, cywecTBYeT MHO;.KCCTDO HeCTa H.napTHblX lt 3D.cnuiL 

BblXOD. Ilb1e TpaHccfJopMaTopbI - Jl!o6b1 c OJl"HoTaKTHblc, 

5 KOM/ R" (R" o npellcn Sl c TcSI Tpc6YCM blM CO n pOTllBnCHHCM 
Ha rp Y3Ku: AC, HH3 KOOM H blC unu BbICOKOOMHbl C r on08H blC 

Tcn c4>ollbl ), Ia MUC - HC MCHCC 30 MA, <JaCTOTHhll1 .lluana30H H 

HCpaOHOMCpHOCTb - B COOTOCTCTBI1H C Ba WHMH )KCnaHHSlMH 

H B03MO)KHOCTHMH. 

nporpaMMbI p ac<teTOB B ceTM HHTepHeT 

Pa3Y MCCTCJI, MOTO'lHhIC 11 3JlCMIJI H Ko pnyc MO)KHO H3rOTOBHTb 

caMOCTOflTcnbHO. MCTOJUlKH It npOrp3MMbi p aCYCTa OblXO.llHblX 

Tpa HC<popMaTOpOO MO)f(HO n O'ICp nHYTb 113 CJ1C llY lOlllUX 
11 CTO 'IHI1KOO: 

bttp:/lwww.audiowQrld.ru/PIY/PQp/trans02.html - MCTOllllKa o npcnc· 

nC IHlfl napaMCTpO B Tpa llC<p0pM3TOP HbIX cTancll OT I1 rop51 

,llCM'l c HKOoa ; 
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catiT http://www.shemki.com/ H ctJOPYM CepreH Py6uosa tlltp: /lbook. 
by.ru/cgi/view?book guesl-book-shemki - TeopHH H npaKTUKa H3fQ­

T0I3J1eHI-H1 313YK013blX TpaHcctJopMaTOpOI3; 

http://www.ncxt-powcr.nel/nexl-tube/arliclesffranscalclabslracl ru .hlm l ­
nporpaMMa paC'leTa BbIXOlt,HbIX TpaHcctJopMaTopOB «TUBE 
TransCalc» (pa3pa6oT'IHK - AH.npetl IIIel3'1eHKo); 

http://diyaudio.8m.com/OI/ot en.html - MeTO.llHKa 6blCTpora (oueHO'l­
Hora) paC'IeTa I3bIXO.llHLlX O.llHOTaKTHbIX TpaHccpopMaTopOB OT 
3I1BHCa PaKH'Ia. 

BIIHM3mtc! B KO'leCm8e IjJop.MYJfbl OJiR Ol(eUKu n.JJOUl,OOU CI!'1eItUR (110 

MemoOmce 4 cJfeoyem "puHRmb F=20xSQTR(N/fd), 
utlo'le pe3YJfbfnUmbJ OKuJKymcR cYUl,ecm8eltlt0 

3UtlUJKeWlbLMU. 

3atUlIo .. eHHe 

MaKeT YCHJlHTeJUI (HanOMIH1M, I3blXO.llHble TpaHcctJopMaTopbl 

6blJlH paCC'Il1TaHhl Ha HarpY3KY 4 OM) .nlUi KOIiTpOlUl pa60Tocno­
coGHocnl nonKlHo .. aJlC5I K AC C-90, o611anaJQluei1 HH3KOti 

<JYBCTBHTeJlbHoCTbJO (no nacnopTY: 88 nE/l STil M) H CJIO)KHblM 
HMnenaHCOM. Yn UI3UTeJlbHO, HO MOlllHOCTU XBaTHlIO nJl51 OpO­
CJIYWIIBaHH5I MY3blKU na)l(e OpH cpenHeM nOJlO)l{eHUU perY11HTO­
pa rpOMKOCTH B KOMHaTe 20 M2! TIopanoBa11o H Ka1.JeCTBO 3I3Y1.Ja­
HHR, nOCJle 1.Jero 6hl110 peweHo H3rOTOBHTb Bbl xonHble TpaHc­

rpOpM<lTOpbl C LIBYM5I rpynnaMH BTOPH1.JHbIX 06MOTOK: 

• JllUI nO.llK11IO'leHlf51 r0110BHhIX Te11ectJoHoB - cOnpOTlf8JIeHlfeM 
300 OM; 

• lUUI nO.llKJlJOtleHlf$i AC - conpOTHBJleHHeM 4 OM I111U 8 OM. 
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2.2. OAHoTaKTHblH YCHm1Tenb M0I1.lHOCTH 

Ha 6«1>12n/6550 

Oco6eHHOCTH OAHOTal<THblX YCHl1MTeneR M Bbl60p 118Mnbl 

TIp06JJeMa 60Jlb WHHCTC3 OIlHOTaKTHbl X YCHlIlncneH - Hc60Jlb­

LUaH Bbl XOJlHMI MOUlHOCTb, 06b1'IHO H C npes blwalOw3H 3-5 BT. 

HCnOJlb30 Sa HHe 3U3MellHTOH Jl3Mnbf 3008 n03BOJUIeT n o nY'IHTb 

8-10 BT. OllliaKo HM3Koe BHYTpeHHee conponnmeHHe Ilocnell.­
He ti (700-800 O M) npeJlbH BJISI CT n OBbJWeHHb Je Tpe6003HIHI K 

KOHCTPYKUl-H1 BblXO,llHoro TpaHccb0pM3Topa, 113 11 cxe M OllHO­

TaKTHh!X YCl-fJHtTel1eH Ha Ga3e 3TOH l1aMllbl - COTliU: TPYlIHO 

CQ3ll3Tb 'ITO-TO HOBoe. 

CJlrJaHHO OIlHOMY li3 aOTopOB HaerosHuetl: KIH1 ru yn3110ch I1PH-

06pecn1 napy nOJl06paHHblX J1aMIl 6550 3MCP"K3HCKOro npmn­
BOllCTU3, KOTopble MOiKHO ym111cTb Ha pHC. 2.9. 

Pr.1C. 2.9. flaMna 6550 

TeM C3MbiM li 6 b1JI c.n:eJl3H BblGap ]Ja r-inb! BblXOJU1Oro KaCKana. 

JIaMna 6550 0 6bl'IHO MCnOJlb3yeTcR B rHTapHblx YCMJlMTeMIX PP 
11 npaKTH'-IeCKH He BCTpe '-laeTCR B SE-cxeMax. A STOPbl TaK)f{e 

nOHa 'laJlY COMHesam1Cb B «ay.u Ho~:II"JJbCKOM» xapaKTepe 3sYKa, 
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KOTOpblti MO)KHO Q)'OtnaTb OT 3TOti JlaMnbl, HO JlJ060nbITCTBO 

B3SUlO ncpx. 

PaC1.JOTbl 

TIporpecc He CTOHT Ha MCcrC, nOflBJHIIOTCfI xopOllmc HH)KeHep­

Hble nporpaMMbl lIJIJJ paC1.JCTOB BceB03MO)KHbIX KaCKanOB. n TOM 

'IHCJlC " YCHJlltTeJTbHblX K3CK3ll0B Ha 3JIeKTpOHHblX JTa~max. 3TO 

ClIle pa3 llOKa3bIBaeT paCTYWHl1 HHTCpCC K JTaMnaM. 

ABTOPbl HCnOJTb30Bamt npOrpaMMb1 «SEAmpCAD» H ~(Tube­
CAD» aMcpHK3HcKoti <PHPMbl «Glass Ware» - B Ka1.JecrBe npo­

Bep04Horo npOC<iCTa 11 nOCJICnYJOllIett, HafJTJJJIHOH KoppeKuHH 

PC)f{HMOB JTaMn. OCHOBHOH y nop B llaHHOM pa3llCJle CJlCJlaH Ha 

B03MO)KHOCTb nOBTopeHHH YCHJIHTeJTSI B JlOM3WHHX YCJlOBHSlX. 

KcraTH. 3TOT npouecc JlOBOJlbHO lIJIHTeJlbHblH - C60PK3 YCHJlH­

TeJlH H «Bb!Se,ueHHe Ha 3BYK» 3aHSlJlH nO'ITH roll. PYKOBOlI.CTSYJJCb 

llallHblM MaTepHaJIOM, MO)l{1I0 H3rOTOBltTb 3TOT YCHJIltTClIb 33 

MeHblliHH CpOK H C MeHbWHMlt Tpyn033TpaT3MH. 

POlKMMbI naMn 

Pe)KHMbl Jl3Mn Ha nepSblH B3fJTflll nOK3)J(YTCH onb1THbTM P311HO­

J1J06HTeJlflM He COBCCM KoppeKTHblMH - JleJIO B TOM, 1.J.TO non­

crpoHKa npOH3BOllHJl3Cb Ha CJlYX. B paC1.JeTe cxeMhI HCnOJlb30B3-

JlHCb 11 3secrHbTe nocrYJlaTbl nOCTpoeHHH Hi-End YCHJlHTCJleH, 3 

HMCHHO: 

• OTCyrCTBHC 06paTHOH CBfl3H; 

• MaKCHM3J1bHO KOPOTKHH Tp3KT YCHJleHH.H; 

• llcnOJlb30B3HHC MHHHMaJlbHOro 1.J.HCJl3 3J1eMClITOB. 

APaHBep 

B Ka'ICCTSC npaHsepa 6blJl3 llcnOJlb30S3H3 3J1CKTPOHH3.S1 JlaMna 

6Cl>12n, a TO'lHec - TpHOnHa.Sl ce '!aCTb, o6J1analOlUa.Sl 01.JeHb 

BblCOKHM YCHlIeHHeM. )laHl-J3g J13Mn3 BbmYCKaITaCb HaweH npo­

MblWJleHHOCTblQ llJlJJ JlaMnOBblX TCJlCBII30POB. aHa H ceH 'lac Bbl­

nycKaCTC.SI, 6YJlY'1H ncweBoH lt Helle4>HUHTHoH, 4ero He CKIDKCllIb 
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o 6550. Xonl nOCJ1enHiOIO BblnycKalOT, KaK H3BeCTHO, D,Ba OTe­

lJeCTBCHHblX npennpHSJTHJI: «CBCTJJaH3» " «PCq)]lCKTOP». n03TO­

MY 11 ec. np" )l(CJl3H"", MO)l(HO np"U6pcCTH. CHTY3U"fI C I1M­
nopTHblMH JlaMnaMH ropa3.a0 CJIO)l(Hec. O 3BY"laHHH JlaMn pa3-

JI"'lHbIX npoH3BOllHTCJJCH 6ynCT CKa3aHO OTD,CJIbHO. 

CX8M8 YCM.n MTe.nR 

CxeMa YCHJH1TCJlJl npHBeneHa Ha pHC. 2.10. OTMeTHM, 'ITO npoe­

TOTa CXCMbl Ka:lKywaJlcfI. nepBblH KaCK3n BbInOJIHeH Ha Tpl10ne 

JIaMnbl 6<1>120 C 6aTapCHHblM cMemeHHeM, 'ITO n03UORJleT 113-

63BHTbCJl OT pC3HcTopa 11 KOHnelicaTopa B K3TO,/l.HOH uenH (B 

CJ1Y"I3C 3BToCMemeHl-tJl), nary6Ho BR"JUOlU"X Ha 3uYQaH"C: AK­

KYMYJISJTOP (nancc AKK) MO)KHO nOCTaB"Tb " B uenb ceTK". HO 
aBTopaM 60JlbWe nOHpaB"JlCSJ (noc.ne cpaBHeHHSJ Ha CJlYX) n ep­

BblH uapH3HT. 

el Kl4 _3028 

l 5OM.4> R3 6fl +3708 lVl 

~rc-r--t<~"cr--~~~c----,<--
7.s.. 1>-128. 

Tc:wu 
l ,s...oll .,,,. 

Kl3 <205B 

".~ " ". 
"'-, 

" ". --- 6411211 

(TP"'lIIlI'-t---'n 
NiMn 

'.-

KTl - 379 

4{80 .. 

PMC. 2 .10. CxeMa YCUnIo1TemI Ha flaMne 6550 

HaCTOSJTeJIbHO peKOMCHD,YCM HMCHHO aKKYMYJlflTOP: B OTJnl'IHe 

OT 6aTapeHK" OH He Tpc6yCT nCpHOll"'lCCKOH 3aMCHbl - nOJl3a­

pSJnKa ocyweCTBJISJCTCfI TOKOM aHOJla caMOH JlaMnbl, H HeT He-

06XOll"MOCTI1 3aMCHflTb 3JIeMCHT non06HO 6aTapCHKe. 
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BHHM3HHC! CJreiJyem 6W6pamb e.MKOCmb aKKyM]JlJU1l0pa lIe MeHee 
1000 MAI", "m06bl uJ6eJKamb nepeJapRiJKu. 

HarpY3Ka KaCKalla - aHOllHaH, pe3I1CTI1BHaH; BCJ1H'IHHa PC3H­

CTopa - 10 KOM. 3TO 06YCJlOBJlCHO llOCTaTOllHO 60JlbUIOH llll­

HaMl1l1CCKOH BXOltHOH CMKOCTblO JlaMnbI BblXOJlHOro KaCKa.na; llJIH 

npC.IlOTBpaWCHHR 3aBaJIa A '-IX Ha B'-I TpC6YeTCH Hcnonb30BaHltC 

llpaHocpa C HH3KlIM BblXOltHbIM conpOntBJleHHCM, lITO " 6blJlO 

pCamt30BaHO. PC3YJ1bTaTbl npOCJ1YW"BaH"H TalQKC nOllTBeplll1lTH 
npaOHJlbHOCTh Bbl60pa BeJlH1.fHHbl aHOllHoH HarpY3KH. 

B cxeMe Hcnonb3yeTcH pa3lleJIHTeJlbHhlH KOHlleHcaTop, T. K. YCIt­

JIlITCJlb BCe-TaK" KJIaCca «Hi-Fi» ... 

H3rOTa8IIMSaeM BWXOAHOA TpaHc<popM8TOP 

B BblXOllHOM KaCK3,llC Ha JlaMnC 6550 npHMeHcHo <l>HKC"pOBaHHoe 
CMCru;CH HC, 'ITO n03BOJlHeT H36aBHTbCJI OT KOHllCHcaTopa H pe-

3HCTopa B KaTOllC, 6naro JlaMna SeltCT ce6H llOCTaT01.fHO CTa6HJlb­

HO. HarpY3Koii J1aMnbl 6550 JlBlISleTCJI BblxollHOiÎ TPaHc~OpMaTop, 
H3roTOBJIeHHhlH caMOCTOHTCJlbHO B AOMaWHHX YCJIOBHHX. OCTa­

HOBHMCJI Ha cra KOHCTPYKUH" nOllpo6HO. 

,ulTJI caMOCTOJlTCJlhHoro H3roTOBlleHHH nOHal106HTCJI HaMOTOll­

HhTH CT3HOK, <l>TopOnJlaCTOBa.II JlCHTa TOJlLUHHOfi 0,01 MM H 

0,05 MM, CKOT1.f, TOJlCTbIe H"TKH, 06MOTO'lHblH npoBollllHaMCTpoM 
0,315 MM 11 0,45 MM, OlTOTHaH HCrJI.lIH UCBaH 6YMara TOJllUHHOH 

0,28 MM, n1.fCJlHHblH BOCK " ynaKOB01.fHaH 6YMara HJlU aHaJlOrH1.f­
HaH TOJlLUHHOH 0,2 MM. 

CepltC'IHHK It KapKac - OT npOMhlllUJCHHOrO TpaHc<I>opMaTopa 
OCM-O,16 (OltIi04>a3HblH, CYXOH, MHoro<jJYHKWIOHaJTbHblH, MOlU­

HOCTb - 0,160 KBT). TIpH nOKynKc HpKHO o6paTuTb CBOC BHH­

MaH"C Ha CJIeAYIOLUHC lleTaJlH: 

• nOCKOJlhKY TpaHc<I>opMaTop np"llCTCH pa36HpaTh, ro BbI6H­

paijTe Te 3K3CMnJlHpbl, rAc MeHbwe HarutWBOB JlaKa, KOTOpblH 

3aTpy.nHHCT pa360pKY; 

• CCPllC1.fHHK " KapKac HC llOJl)KHbl HMCTb BHllltMblX 

llC<popMaU"H; 
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• CTblK B 3330pe llQnxeH 6b1Tb aKKypaTHblM, 6e3 K3KHX-JIH60 

CMeWeHI1H; 

• HeKOTOpble 3K3eMnn5lpbl TP3Hc41opMaTopOB oeM neJIalOT 

H3 TOJlCToro (60Jlee 0,35 MM) BHToro XeJle33 - T3KHe Ccp­

n.e'lHHKH npH06pCT3Tb He CJ1Cllyer. I1Horn.a 1\10)l(HO BCTpeTHTb 

TpaHc41opMaTopbl C KO)l(YXOM-3KP3HOM - 3TO HaUJlY'lUlHC 

3K3eMnJTRpbl. CTapaHTeCb Bbl6paTb napy TpaHc41opMaTOpoB 
H3 OllHOH napTHH H. TCM 6onee, OllHoro H3rOTOBHTeJlJl. 

DepBblii :lTan - pa360pKa. ,UJUI 3Toro Hc06xOllHMO Yll.aJIUTb H3-

JlHUlKH lIaKa C nOBCpXHOCfI.I TpaHc41opMaTopa. Pa3BHHTHTb Dce 

UlnHJlbKH, CHJtTb nOJlCTaBKY, XOMYT H KO)l(YXH (eclIH TaKOBblC 

HMeIOTCJI). 3<l)1(aTb OJlHY CTOPOHY ceplle'lHHKa 'Iepe3 llcpeBHHHble 

npOKJl3,llKH B THCKH TaK, 'IT06b1 ry6KH THCKOB He conpHKacaJ1HCb 

c CepJle'lHHK.OM. A no .llpyroH n0J10BHHe. TaKxe 'lepe3 n,OCKY, 

pC3KO YJlapHTb M01IOTKOM: npoH30HllCT pa3llCJleHHC n0J10BHIIOK 

ceplle'lHlfKa. Tcnepb HX MO)f(HO CH5ITb, 3aTeM oCB06011HTb KapKac 

OT 06MOTOK 11 YllaJIHTb OCTaTKI1 naKa. 

BTOpoii .:nan - O'llfCTKa. CCpn.e'lHHK TaJOKe CJIellyer O'lHCTHTb 

OT no,uTeKOD JlaK3 - 6YllbTe OCTOP0)f(HbI: B CJJY'lac OTCJlOCHH5I 

BHTKOB )f(eJlel a np"Jlercs nOKynaTb HOBblU TpaHc41opMaTop H 

nOBTopSlTb Bee nepettHCJlCHHhlC npOUCJlYPbl! 

TpeTHii 3T3n - HaMOTK3. TIepBH'IH3H 06MOTK3 HMeCT 

3600 SHTKOB npOBOJla TIT3B-l ,uHaMcTpoM 0,315 MM. BTOPH'I­

H3S1 06MOTK3 HMeer 205 BHTK08 npoBolloM 0,45 MM C OTBonOM 

OT 138 BHTK3. 

HaMOTKa npOH3BOllHTCJt BUTOK K BHTKY. flCpBH'IHaH HaMOTKa 

p33llenCHa H3 5 CeKUHH. flepsaH H nHTbJe ceKllHH - 4 CJ]OJl. B1O­
paSi H 'leTBepraSi ceKllHH - 5 CJ10eB. TperhH - UlCCfb CJ10CB. OIOH 

nepDH1.fHOH 06MOTK" coe,uHHSlIOTCH nOCJIellODaTCJlbHO. Me)f(ll.y 
ceKllHSlMH nepBH'fHOH 06MOTKH paCnOJlO)l(eHhl BTOpH'lHhle 06MOT­

KH. KOTOPbJC coc,uHlieHbI Me)l(]lY oo60H napanJlCJlhHo. nOCJIeno­
BaTeJ1bHOCTb '1Cpc,uoBaHHJI 06MOTOK BblfJlJlllHT CJ1enYKJIl{HM 06-

pa30M: 1-2-1-2-1-2-1-2-1. B Ka'leCTBe MC)I(CJ10HHOH HlOJlJllllIH HC­

nOJlb3yercJI 4lTopOIlJIaCTOBaS JleATa TOJlIl{HAOH 0,01 MM, a Me)f()J.y 

ceKWfHMH - 0,05 MM B OllHH CJ10H. HHTKH "Y)I(HbI lUUI HaMOTKH 

He33nOJllleHHhlX npoBolloM y<laCTKoB B03J1e meK KapKaca, BblpaB­

HHBaHHJI 06MOTOK U npclloTBpaweHHH npoBana BlfTKOD. 
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<l>TOPOnJJaCTosa~ JlCHTa cl>HKcn pYCTCH TOHKHMH nOJlOCKaMH CKOT­

'l'a. D pouecc uaMOTKH nOKa3aH Ha p liC. 2.11. 

P~c. 2.11. HaMoTKa TpaHcr/>OpMaTOpa 

TOJlllUl Ha 3a30pa B Mar lHtTonpOBOD,C - 0 ,28 MM (OlUlH CJlO " 

" JlOTHO" 6yr.mm ). CCPllC 'IHHK Hc06xOJl(1MO 06CPHYTb nJlOTlfO" 
6YMar O" " TOJlh KO 3aTCM CHlHYTb XOMYTOM. C06paHHbl H Tp aHc-
4>0p MaTop CJlCJlYCT n p osapuTb B BOCKC, YJlaJUiB nOJlTCKH n oCJJc 
OCTbIBaI-lHH. 

EUle HeCKonbKO cnOB 06 aneMeHTOM 6a3e 

HanoMHHM, 'lTO p C'l'b UD,CT 06 YCHJIIITeJlC KJI aCCa Hi-F i . D o 803-
MO)f{HOCTU npUMCHHHTC HOBhlC llCTanu . fIo CTOHHHhlC pe31ICTO­

Pbl - MJ1Ţ-2 U ac. 3 J1CKTPOJl IITII'lCCKll e KOJl.llC IIC3TOPW ­
«Marcon». «Nichicon», «Rubycon», «Samsung», «] amicom>. 

n ep eMcnnw c p e311cTo pbl - C D - I , CD-III - llopa6oTaHbl. 
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B Ka'ICCTBC palJleJlHTeJlbllOrO KOIIJleHCa Topa: <DT, K40-Y9, K42-

Y2, K78-2 U T. lI. KOHnCHCaTOp C3 - nJlCHO'lI-IblH, nma .lInc 
HlUi HTC, KOTOPblti MO)l(HO 3aMCH"Tb Ha M6rO H11", B KpaHHCM 

CJly~ac, Ha 3J1CKTPOJlHTWICCKHH. Bcc 3J1CKTP011HTH~ecKHc KOH­

llCHC3TOPbl rnYHTHpOBaHbl nOCTOHHHblMH K78-2 ()I(CJlaTC11hHo, 

'-ITo6bl ux CMKOCTb cocraBmlJl3 He MCHee 5-10 % OT eMKocrH 

ll1YHTHPYCMblX 3J1CKTPOJlHTH'ICCKHX KOHllCHC3TOpOB). 

JIaMnbl 6<J)12n CJlCllYeT nOllo6paTb B napbl no MHHHM3J1bHOMY 

ypOBHfO MHKpowoHHoro 3WWCKT3; BMCCTO Jl3Mnbl 6550 MO)l(HO 
HCnOJlb30B3Tb ee KlI0H - KT88 (BblnycKacTcH H B POCCHH). Me­

TOJl.HK3 oT6opa nOJlpo6no H3J101Ken3 B KI-Uue: Le. reHum!. 

«BblCOKOKa'ICCTBeHHbIC J1at.mOBbIC YCH1IHTeJlH 3BYKOBOH 'Jacro­

Tbl». - M.: PanHO J.1 CB5I.3b. - 1997. 

3 -326a , , .. 
3',-3288 

f: ~6,38 H8Kan VL 
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'" Il" 

" 15' 
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"'220 
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pene 1 ••• 21.1111<. 

2200M~<l> l000M~<I> 4700MK<I> 
508 508 258 

VD2 - nlO6cM MOCT paC~I1TW<H"'P; Ha To.; 1.SA 

PHC. 2.12. CxeM8 6nOKB n"'T8HHR 
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ABTOPbl npm.ICHlIJIH 3JIHTHblC KOMnneKTYKlWl1e H3BeCTHblX npo­

HJBOIuneneH: «Audio Note», «Black Gate»), «Rickcn Ohm» 11 

T.n. OTMCTI1M, qTO HeMHonlC CJ1ywaTeJlI1 6bl1l11 B CDCTDRIII1H 

onpCllCJUfTb, KaKOH KaHaJI YCI1JlI1TeJIR co6paH Ha JaypR1lHoif, a 

KaKofî - Ha 3Jll1THOii 311CMCHTHOij 6aJc. 

B KaqCCTSC AKK nOJlOHJlCT 3KKYMYJlRTOP 1,2 B NiMg HJlH NiCd 

B Kopnycc AA HanpHMep 4mpMbi «GP». 

EJlOK nl1TaH~HI pHC. 2.12 co6pall 00 KJIaCCl1'lCCKOH llByxnoJlync­

PHOllHOil CXCMC. BSl1JlY 60JlbWOrO nOTpe611cHUJI TOKa, l1Cn01lb-

3Y lOTCJI saKYYMHblC llJ.1011bl 6Ll22C. 

LlpocceJJH - OT KHHAnOBcKoro YCHJJlHe1lJl, HO MO)l(HO I1Cn01lb-

30SaTb nKl6blc .llPyme, paCC<IHTamlblC Ha TOK 150 MA H I1HAYK­

Tl1BHOCTh 10 [H ()KC1I3TCJlhHO I1CnOJlbJOBaTb JI.POCCCJlH C MI1HI1-

M3JIbHO BOJMO)KllbIM aKHIBHblM COnPOTl1BJICHIICM 06MOTKH). 

,QHOA B BblnpJlMHTeJle IICTO'IHIIKa HanpJl)KeHIIJI CMCUlCHHJI I1C1101lb-

30BaH BI0-12 BLI - C 6oJIbwOH nnowall.bJO KpHCTIlJlJTa. TaKI1C .0.110-

llbl OGhJllIIO xapaKTep"3YlOTcJI nOHH:lKCHHbIM ypOBHCM WYMOB 11 

npaKTl1'ICCKH HC C0311alOT BQ-noMcx np" ncpcKJIIO<Jcmm. MO:lKHO 

IIC1100bJOBaTb 11 KJl226f. 

HCCMDTPJl Ha TO, tlTO B BblilP5lMI1TCJlC Hcn01lb3YIOTC5I 1IaMnbl 

KOCBCHlloro H3KaJIa, aBTopbl BBCJIH AOnOJIHUTC1IbHYIO cxeMY 

3311ep>KKH BKJ1IO .. eHHH 3H01l1l0ro HanpHJKeHHH - .llJlJl npO.lL1Ie­

IHUI cpOKa cnY:lK6bl ItOPOroCTOHUlliX BblXO.llHblX n3Mn. Bcc )l(C 

JIaMflbl 6.il,22C BXOA5IT B paGO"H" pe)l(m.t 6blCTpce BCCX OCTanb­

I-IblX JlaMn. 

CHJlOBOH TP3HClJlOPM3TOP np"MCHCH OT naMnOBorO TCnCBl130pa 

TC-250-2. Bcc OGMOTKI1, KpOMC CCTCBOi1H 3KpaHa, HCOGXOJlHMO 

YllaJII.tTb, 3 BMCCTO HHX Ha~fOTaTb 06MOTKH COfnaCHO T36JI. 2.2. 

nOCJICllOB3TeJlbllOCTb pa36opKH/c60pKU TC-250-2 3HaJIOrH'IHa 

H3J10}KCHHOH BblWC ll,JUI TpaHc<f:\0pM3Topa OCM-O,16. Pa3YMcCT­

CfI, B Cep.lle'IHHK CHJlOBOro TpaHccpopMaTopa ne HY>KHO BBO.n;HTb 

3330p! Ofic «no.n;KOBbl» MarHl.J.TOnpoBo.n;a ncpeJl C60PKOH IIco6-

XOllHMO npoM33aTb C TOPUOB 3nOKCHJlHhIM KJlCeM: noc1Ic C60PKH 

BKJTIO'UiTC Tpallc<popMaTOp Ha XOJIOCTOM XOllY TaK, 'IT06bl 3nOK­

cHllKa HCMIIOro paCTeKJIaCb, a KQr.n;a KJ1CH BblCQXHeT, IIpOBap"Te 

TpaHc<f:\op~mTop B BOCKC, noCJlC 'icro OII roTOB K paGoTC. HTaK, 

126 



BCC llCT3Jl11 o H3Jll1ql1". MOXHO nepeX01lHTb K H3roTOBJleHHIO 

Kopnyca. 

06MOTOllHbIe ~aHHble Ta6nm.{B 2.2 

)t(e.ne30 OI IP pa Te 250 !IUi31elll.HO no.QOOpaltO) 

1· 1" "'" I. I A ~-~ d=O.67 ..... 

" 328 B 0.25 A 1075 BI d=O.4 ...... 

,-, 6.4 B 3.8A " ,. d =I .4 ...... 

10·11 '" O.9A 508. d=0.68 .... 

12- 13 6.4 B 0 .9A 22 SI d=O.68 ...... 

- a.patI 

1- 1" =, 1,1 A ~"""""'" d=O,67 "'''' 

3--4- 328 S 0.25 A 1075 SI d=O,4 ... ", 

8"·9- 6.4 B 3,8A " ,. d =I.4 ... ", 

10"·11 - <S, 0.15A 14581 d=O,31 "' ... 

-- 3.paH 

~brOToaneHMe Kopnyca 

B 3BTOpCKOM Bap"3l1Te Kopnyc H3fOTOBJleH 11 3 UCHHhlX nopon 

.a.epen3. a HMeHHO - 113 M3CCHBa ny6a 11 THKa, 11 nOKpWT JlaKOM 

(pHC. 2.13). npouecc H3rOTOOJleU"JI npCnCT3BJlCH Ha pHC. 2.14. 

B KaqCCTOC waCCH MO)KHO I1CnOJlb30BaTb mOpaJIIOMHHHCBblH 111111 

MCllHblH 1IHCT TOJllUHHOfi 3-4 MM. HmKKH-ulHnbl CneUHaJlbHO 

H3roTOBJICHbI Ha 3aKa3 (pHC. 2.15). np"MeHeH3 BOHllOllHaJl npo­

KJlallK3 Jl,JlJl 1IY~IWCH aMopTH3auHH. 

CHlIOBOH TpaHcl!JopMaTop 11 npocccJlI1 CHatlaJla npHKpY'IHBalOT" 

CJI K aJlIOMH"HCBOH nJlaCTI1HC, a 33TCM 'Iepe3 PC3HHOBYIO npo­

KJl3nKY TOJllUHHOH 2 MM - K waCCH (o ucmlX JleMmllHpona­

HHJI). 
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P~c. 2.14. npouecc U3rOTOBflem"fl Kopnyca U MOHTali( 
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PMC. 2.13. Kopnyc U KOMnneKT ,aerane.:l 

PHC. 2.15. HO)/(KU-WWnbl 
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MOI1T3JK nCTaJlCH YCHJlHTCJlJI - HaBCCHOH, KpOMe nJlaTbl 3a­

nCp)l(KH nOna~Ui aHOnHOro mnamm. Pa3BOn Ka 3eMJll1 KJlaCCI1'IC· 

CKa51. - 3BC3noH. 3nCMCHTbl pa3Mew.eHbl Ha waCCH CJ1cnYKHllHM 

06pa30M (pliC. 2.16): npoccenl1 - B npaBoM BepxHcM yrJlYI <1)'Tb 

IH1)1(e - nJlaTa 3anep)l(KH BKJllO<ICHHR aHonHoro nl1TaHHR li Bbl­

npRMHTCJlb nJlR QJHKcupoBaHlioro CMCweHI1R BbIXO.uHOro K<lCKa­

na. MOHTa)l( Cl1rHaJlbHblX ucneH npmBBcneH n ocepe6pcHHblM 

O.uHO)l(HJlbHblM npoBo.uoM 0,8 MM, 3eMnu - 2 MM B QJTopOnJIa­

CTOBOM H30JlRUHH. npOBO.u B m:lTaHHH HaKaJla JIaMn - MHOro­

)l(l1J1bHblll, cKpY<leHHhlM B BHTYlO napy. I1cnOJlb30Ban c5I. npHnoM 

C cOnCp)f(aH UeM cepc6pa 4 %. 
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811J1MaJme! " epei} lIep6blM 6KlllO'letlUe.M lleOOXOiJUMO lIIw,omellbllO 

Ilpo6epumb IIP06UllbllOCl1lb MOIWIOJKO! 

P~c. 2.16. WaccH. BHA co CTOPOHb/ MOHmJKa 



HaCTpOMKa yc",mtTenR 

HaCTpOMKa YCHJlI1TCJHI CBOJHITCfI K YCTaHOBKC PC)I( HMOB JlaMn 8 

KOHTpOJJhHbIX TO'IKaX (YKaJaHhI Ha cxeMe YCHJJHTeJlH) H HaXO)l(· 

neHmo MCCTa CocnHHCHHH JeMJlH C waCCH (onpCneJlHCTCH no 

H a~H.teHhWCMY 1P0ny). nOJlHOro YCTpaHCHHH 1P0Ha MO)l(HO llO' 

6HThCH, BpawaH PY'IKY n OTCllunOMCTpa R3 (CM. CXCMY 6J10Ka 

nHTa UHSl Ha pHC. 2.12). nOcJJe lIaCTpOMKH YCUJlHTCJlJI waCCH 

YCTaHaBJlHBaeTCH B Kopnyc (pliC. 2.17). 

PMC. 2 .17. YCWlHTeIlb. BI1.Q CO CTopoH~ MOHT8)f(a 
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3BYKOBbJe H CHJJOBOI1 TpaHc<flopMaTopbl HaXOLlHTOI cBepxy w ac ­

C" U 3aKpblTbl 06UlHM KO)KYXOM (pu e. 2.18). 

PMC. 2.18. YCW'1l<1ren b roTOB! 

napaMeTpbl YCMmtTel1$1 

napaMeTpbl YCHJlHTeJlH COOTBeTCTBYlOT CTaHllapTY «Hi-Fi). 

• A'IX 17,5-31000 no ypOBHIO ..........••...................... -0,5 nE 
• A'IX 15-52000 no ypOBHIO ............•.•.............. ........ -3,0 nE 
• YpoBeHb UIYMOB .......................................................... -78 AS 

• BblxoAHaH MOlUHOCTb Ha HarpY3Ke 8 OM ................... 12 BT 

• KHI1 (MaKC"MaJlbHaH MOWHOCTb) .............................. 2,8 % 
Bec YCHJlHTeJJH .................................. ... .......................... 22,5 Kr 

XapaKTep 3By'ta lH1H Bbl MO?KeTe OueH liTb caMOCTOHTeJlbHO - no­

STOPUB llaHIfYIO KOHCTPYKUHIO ... 
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rapannlpyeM, '-lTO npu aKKypaTHoM cnenOsaHHH peKOMeHnaU).UIM 

aBTOpOS Sbl He nO)f(MeeTe o nOTpa~[eHHOM speMeHu H cpenCTsax! 

B 3a KJlfO<le~Ule OTMeTHM, ~ITO C nOMOLUbfO naHHoro YCHJlUTeml 

6blJlH oTcJlywaHbl Jl3Mnbl 6550 pa3Hblx npOmSOJlHTeJJetî. HaH­

JIY'llllHtî peJYJJbTaT nOKa3MH Jl3Mnbl «Audio Glassic» (pnc. 2.9), 
xopolllue Bne'-laTJJeH1HI OCTaSHJIH '" Jl3r.tnbl 6550 npennplHITHH 
«PeQ))leKTop>~ (CapaToa) - nOCJJe.uHHC HeCKOJlbKO non'l epKHa3JOT 

HH3KHe 'lacroTbl. B03MO)t(HO, Bce neno S KOHKPeTHblX 3 K3eMnJlH ­

pax, na H CJlYx y Bcex pa3Hbltî ... B JII060M CJJYllaC, capaToscKue 
J1aMnbl - 1I0CToHHhle npenCTaBHTeJIH ceMetîcTBa 65501 KTSS! 

KOr.n3 ycnmneJlb 6b1J1 c06paH, B PYKH aBTopaM nonMn BbIXOn­

Hhle TpaHc4lopM3ToPbl «TANGO V-SOS» (pnc. 2.19). 

PMC. 2.19. TpaHct!JopMaTDp " TANGO U-BOB» 

TIo pe3YJlbTaT3M cpaBHeHH5I OIUI ycrym1JTH TpaHc4lopM3TOP3M 

3BTOpCKOH KOHCTPYKUHH (p3CC~IOTpeHb' Bblwe) K3K no cy6beK­

TUBHblM (npOCJlYlllI1BaHHe, CJIenot1 TeCT), T3K li no 06beKTHBHbl M 

pe3YJlbTaT3M H3MepeHHtî. KCT3TH, nap3MeTpbl U-SOS HeCKOJlbKO 

OTJlH'-lMHCb OT 3aSlBJleHHhIX H3rOTOBHTeJleM. fi pe3YJl bT3Te 6blJlO 

npUHRTO peweHue OCTaHOBlITbCR Ha caMOCTOSlTeJlhHO H3roTOB­

J1eHHbIX BblXOJlHblX TpaHc4>opM3TOp3X. 
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rnaBa 3 

134 

AKYCTIiI"IeCKlile 
CIiICTeMbl 

3aoalf(l llenE0p0tJ 8 3111011 Z//(UJC - npeoOCmaeUl1lb 

'l IIllWmCJlR.M llHrpoPAtal(UlO O HempaOIll(1I0HHblX aKY­

CI1W' leCKIIX ()(jJop.MlIellL/RX cPOMKoz060pUme/leu.lleii­
CIII6UmeJlbHO, ti /JUlIlcpamype iJ/lR paiJuo/llo6umeJleii 
IIlIIpOKO npeiJclIIU6J/emx 1I1II//b AC ti o(jJopMlleHltu «3a­
KPWllblU RlLel/K» U «<PaJGUI/6Cpmop». B iJaHHou K//IUe 
BrIEPBbJE (/ omeltCCI1I8eHllOii paiJuoRlo6UmeJlbCKOli 
Jlumepamype IIy6JlUKYIOIIICR AC Inuna «Tpy6a Boutlw» 
II «Q6palJlHbli/ PYIIOp», 

(Al/Sa cooepxum /loiJpo61/e iil lWC OIlIlCOIIUR /(OIIC/1I­

pYKu,uil, '/cp/JIe:IK./t AC, l1apaMcmpbl iJwwAfUlfecKux 
ZQJl060K, PC3YllbilUlIllbI paclfcmo8, (jJomolp a(/JltU 

Pl/311 1l 'l1!blX 3JJ!W!06 C60pKII KOP" YC06, cxeAlbl rPUJlb­

I1lp06 1/ 111.11. 

nOHlIJolllJl IIpo6JIl:.Mbl paeJl/oJllo6umeJleii, C6Jl311111lblC C 

IlpUo6pe/lICIU/eAI 1I.II IlOPIII/JI;tlX KO.M I1JlCKIJlY/OU(IIX, oiJl/Y 
Ll3 KO/{CI1IPJKI(lIIi 116/110Pb/. pa3pa60lllaJll/ c " el(IUlJ/bH.O 

/w OC /ID6e Olll/(lM1I'iCCKlIX lOJl060K pocclIlicKOlO npo-

1/3600CII /611. 



3.1. 0630P c ... TYall ...... Ha pblHKe 
aKYCT ..... ecK ... x CMCTeM 

o ponM aKYC1"H't8CKMX CMCTeM 

M oco6eHHOCTM BocnpMRTMA MY3b1KM 

TIO)f(aJlyti, "Il DllUB lI3 aynnoKoMI10HeHTOB He Bbl3blBaeT CTOJlbKO 

cnopOD, KaK KOHCTPYKW1H 8KyCTH'IecKHX cHcreM (AC). Ha 11H­

TCPHCT-c{:lOPYM8X nepHO,UH'-ICCKH BcnblXHB810T cnOBecHhlC 6aTaJl.Hlt 

MC)f(llY crOpOHIHiK8MI1 11 npOTI1BHHK8MH Tex IUIH HHblX perne""". 

TIoBonoM lInR O>KCcrO'iCIIHblX cnopoB SiBJljJlOTCH npaKTHllecKH 

JlI06blC Bonpocbl nocTpocHRR AC: 

• Bbl60p aKYCTH'ICCKOro OQ>OPMJICHH.R; 

• KOJm"CCTBO nOlICC; 

• peaJlH3aWUI cfJHJlbTPOB 11 KOppCKTHPYIOWHX uencH; 
• MCTO}JJIKH llopa6oTKlI JU1H8MHKOS; 

• npHMcHRCMblC M8TCpHarlb[. 

11 JUllllb B OJUIOM CXOMTCH 118)f(C C3MbIC HenpHMHpJfMbIC onno­

J-IeHThI - POJlh AC B aYJlHOCl1CTCMaX CJlO)KHO nepeoucHHTb. K 
cm,<aJlCHlIIO. Bec nepCLJHClICHHblC TCHJlCHUHH xapaKTepHbJ .lI,JHI 

paJUtOJlI06HTCl1bCKHX H aY.lHlo4>HJlbCKUX KpyroB. A npOU3BOJlH­

TeJnt aYIlHoannapaTypbl, nOXO)Ke, Bce llJlS'! ce6S'! llaBHO pelllHllIl, 

li B Mara3J.iHaX npenCT3BJIeHhl B OCHOBl-fOM T.H. ((}lOM3WHHe 

KHHoTeaTp'" B O}lIlOH Kopo6Ke». B ~leM )!Ce HenOCTaTOK ((KlmO­

TcaTpaJlbHoi1:» aKycH1KH H nO~leMY nOKynaTcJlH He 60HKOTHPYJOT 

nOllo6Hble nOllellKH, a HanpoH1B, npJ106peTaJOT H UcnOJlb3YlOT 

TaKne KOMnJIeKTbl ,a3)Ke JlJIS'! npOCJlYWltBaHIUI MY3h1KH? 

)lCJlO B TOM, 'ITO ilO 97% HH<popMauHH "leJIOSeK nOJlYlJaeT C no­
MOUlblO opraHoB 3pel-ll·HI. YCTaHoBuB B DVD-nJleep )lUCK C KOH­

UepTlIOH 3amtCblO mo6HMoH rpynnbl, C1IywaTeJlb HeBQJlbHO (11 

npaKTlJ<leCKIt MrHoBclIllO) npespalllaeTcH B 3PHTEn5I. Dpl1 

) TOM 3BYK (a TeM 60JIce, Ka"CCTBO 30YllaHllSl!) OTXO.D)lT Ha BTOPOH 
f1J13H. 
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0p"MClfall"C. H(!IImo lIoo06Hoe npoucxooum u c allmtllH06uJlbllblMU 
CucmeMlLMu. BoiJumeJlb u naCCaJKUpbl CJlCQRm npeJK­
iJe 6CelO 3a iJopolOii, a .MY3blKa 60ClrpUlllwaemCIl KaK 
oKycmulfecKuii tjJou. flo:mw.MY Y .ruo6umeJleii «"Pymo­
lO a6mo36YKa» uepeiJKu cem0601UlR Ila «uedocmomOlf­
"JIO qJOMKOCmb» U (UJlU) «ueXllamKY 6aC06», HO ItU­

KOliJa - UO KOlfeCm60 36Ylfauull! 

KeaAPo$OHMR 

nlO60flbJTHbl'i MOMeHT: «nOMalllHHl1 KItHOTeaTp» nOHBHJlCH (npH-

6JlHJUTCJlbHO) t.lepe3 20 J1CT nOCJ1e Kpaxa KOalt.paq)QfI}IH KaK 

KOMMCp'l'eCKOH mmOOaUI1H B 06J1acnl BblCOKOKa'lleCTBeHHoro 

3BY KOBOCnpOHJBencHI1H. qTO )l(C npelt.CTaBJIHJla c060"- Ksanpa­

q,OHUH? 

Bo-nepsblx, BhICOKOKa<iCCTBCHHhle rpaMrumCTHHKI1 . nercHllapHhll'î: 

aJlh60M «The dark side of the Moon» rpynnbl Pink Flo yd 6hl11 

3amtcall UMCHHO KaK KS3lt.paq,o HH'ICCKItH, BO-BTOPLlX. ShICOKO­

Ka'leCTSCHlIblC 3HaJloroobie neMonYJlHTOpbl 11 n011 HOUCHHhIC 'Ie­

ThlpeXKaHaJIbHhle YCH11ltTCJlH. B-TPeTLHX - KSapTeT BhICOKOKa'-lC­

CTSCllHhlX AC (q,POIlTaJIbHble 11 TblJlOBblC AC, 06h]'IHO O.llJIHaKOSoH 

KOHCTPYKUI1"). 

PaJYMccTCH. CHCTCMa CTOJ1h BblCOKOro Kalf CCTBa OKaJ311aCh no­

CTaTOlfHO noporoH, 'ITO 11 npcnonpcncJ1 ltJ1o cynh6y KBanpaq,o-

111111 ••• «nOr-mUn,"H KHHOTcaTp» - Hanponm, HClt.oporoe perne-

1I11C. o6ccnc'II18alOlllee anCKsaTlIoe. T.C.anCKS3THO lIeBblCOKoe 

K3'-1CCTBO Jsy'koBoCnpOI1JSCllCHHH. 

YcnOBMR BblcoKOKa"teCTBeHHoM AC 

OTMCTHM. 'ITO ne06XOn "MbIMH (ilO Ite lt.OCTaTO'-l ltblMH!) YCJlOBH­

HMH Bbl COKOKayeCTOellllOH AC HBmUOTCH: 

• 6o.slbWOH BllYrpem/lfH 06bCM. HMCHHO BHyrpeHHltH 33 Bbl' leTOM 

06be~ta Tpy6bl Q>aJOltHllCpTOpn, J(llHaMHKOB, q,UJlbTpOB, JBYKO-
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nOrJlOmalOulcro MaTCpHaJla. HanpUMCp, Y pacnpoerpaHCJ-II-IOH 

,aO CJ.l.X n op AC S-90 npmnBo,aCTsa CCCP npH BHYWHTeJTbHblX 

ra6apJ.l.TaX OH COeraBJHleT Bcero 30 JI; 
• >KCCTK"H, TOJlCTOCTeHHbIH, MaCCHBHblH Kopnyc "3 MaTCp"ana 

C XOpOIUHM 3BYKonorJlOmeHHCM; 

• 60JlbUlOH .llHaMCTp ,amPlPY30pa HtI-rOJlOBKH (He MeHee 

20 CM, )l{eJlaTeJlbHO - 60JJee 30 CM). 

AKycTH'leCKOC olPopMJTeHHe - Bonpoc CKOpCC UH)KeHepHwH. 

TIpu HallJIC)I(a weM paC'leTe H KaqeCTBe HCnOJlHeHHJI MO)KHO .no-

6ltTbCSI XOPOIllHX peJYllbTaToB OT olPopMJleHltSl npaKTHqCCKIt 

JlIo6oro nma . .Lla)l(e HCnpHe MJlHMblH llJIJI aY.llHo qJHlIa lPa30HH­

BepTOp (npH YCJlOBHH paBCHCTBa Tl1TOlIla.llH rropTa 3lPlPeKTHBHofi 

nJlOWa.lUlllHlPlPY30pa)! 

HeTpy.nHo y6eJunbCSI:, 'ITO CI1CTeMbl, OTBCqalOUme nepe11l1CJ1CH­

HblM Tpe6osalHUIM, npaKTHqCCKH OTCYTCTBYIOT B Mar33HH3x, 

TOprylOUJJ1X «61O,a.>KeTHOHn TCXHltKOH. 

Lla)l(c fi cneUH3J1l1JHpOBaHHWX C3J10HaX C 3J1HTHOH annaparypoH, 

K CO)l{aJleHI1IO, TaK)KC npOCJIC)KltBaeTCJI TeH,aeHUltSl: K MHHHMlIJa­

UltH ra6ap HToB AC. BCJYCJlOBHO, BCTpeqalOTCJI " JlOCTOHHblC 

CHCTCMbl, HO UCHbl ... 
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3.2. AKycTI-t'leCKaSl Cl-tCTeMa «Tpy6a BO<1Ta» 

Tpe600aHHe K pa3pa6aTbfsaeMOM CHCTeMe 

D epCCJTyruaD MI·lora <lKYCTHlleCKUX CHCTeM, OJ]}lI-l 113 aSTOpou KHH­

ni 6blJl nopa)l(en 3BY 'IaJHleM KOllOHOK (npOH3BoncrBa AHrmHl, 

K<tK CKt'lJaJlI1 npo,uanUhl) B Oll.HOM H3 KOMHCCUQtlHblX Mara3HHOB. 

UCll a TaK)I(C 6b1lla one'JaTJUllOlilCH - OKOJIO 1200 llOJJJ1a poB. Ha 

nepcllueH Il<lHCJlH AC BHH3Y HMe)IOCb OKHO KBanpaTilOii $OpMbl. 

1-10, B OTJll.I'IHC DT c)la30I1HBCpTOpa, nopTOM e r a H a3BaTb GblllO 

H eJl b3R, T<tK K<tK IlllOLuallb 6bIJI3 3Ha'-U1TeJlhHO 60Jlhwei.1, 'leM 3$­

epCKTHBH351 IlJlOll],allb JlI14Jq)Y30pa, a rny6J.1 H3 CQOTBCTCTBOBaJla 

TOllUJ,HHC nepeJlHeti fl<tHCJJ I1 AC. Cm.1 HCHI1H HC 6b1JlO: 3TO TQWT 
(Tapcred Quarter Wave Tube) , QHa )f(C «Tpy6a BO"T3», Ha3B3H ­

uaH no HMCHH pa3pa6oTl IHK3 nOJIa BOllTa (Paul Voight). 

Co6paB B HHTCpHeTe li H3yqHB MaTepHaJIbl no llaHHoMY THny 

<lKycTwlecKoro OQ:t0PMJlCHIUI, aBTopbl PCWHJl HCh Ha C3 MOCTOH­

TeJlb llOC IIJrOTOBJlCIIIIC. TCM 6oJIee, onblT KOHCTpYHpOBalHHI 

JI<lMnOOhIX YH4 COUlleTCJlbCTBOBaJI, ~ITO HCDOJMO)KHO 060fITUCb 

6eJ XOPOWCH a KYCTuKH. Tpc60BaHliH K 6Yllyweiî KOHCTPYK WUl 

K<lJaJIII Cb nponlBope'IHBblr.m: 

• B CBH3H C PHCKOM nOTpaTliTh llCHbr li BnyCTYIO 33TpaTbl llOJDK­

Hbl 6WTb MH I-lHM3JlbHbl; 

• 'lynCfBHTCJlbHOCfb AC llOJDKHa 6 1>1Tb I-Ie I-IIDKC 90 llE/I BTIl M. 

,Uli I-l3MI1'ICCKHX roJlOBOK (ll~1H3MIIKOB) C n0l1.XOll}1WeH 'IYBCTBIi ­

TeJlb llOCTblO OTe' leCTBeHHor o npOH3BOJlCTB3 He TaK Y)I{ H MHoro. 

Hanp" Me p, KJ1HAn 4A·32, 4A·28 HJIH SOr.llw·1. 

AI3TOPbl y)l(c HMClIl-1 n0311T11BHblii o nl>lT nOCTpOeHH}1 AC Ha OCHO­

BC 4A-32, HO lllI$1 Manora6apHTl-IOII KSapTllpbl n OCJleJlHHe HC nOJl­

XOJUlT. Bce )I(C }l)HI 4A-32 HY>KeH npoCTOp, Toma OHH paCKpl>lBalOT 

cc6}1 nO-HaerO}lUlefo.IY. KPOMC Toro, npllo6peCT~1 H3JleJlUH KHHAn 

B XOPOlUCM CQCTOHHHH llOCTaTO'lHO CJIO)J( 1l0. Hx BbmycK npCKpa­

mCH 60JlcC 20 JleT Ha3<lJl. D03 TOMY aSTopbl OCT<lI·IOBIlJlHCb Ha 

sorlllIl-l, BhlnycKaeMblx 06bClUI HCHIICM «H03MA}) (B HaCTOH­

LUee BpCfo.-HI AOOT «,UI1 H3MI1K)}). napa llH I·JaMUKon 6blJla np1l06-

p eTCl-la lI a pbl HKe, n apaMcTpbl TItJlH- CMOJlJI 3 U3MC PHJIIICb H 

cp<UHllmaJIHCb C llCKIIap"pyeMhIMI1 . 
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nplIMCqallllC. TUJtb Il c'MOJl (11tiel & Small) - lUtepWWItCKUe UIIA<e­

lIepbl, lIep8blMU IIpeOJlO)l(U6LUUe lla60p f/JoPJtfaJlbllblX 

IrapaMemp06 OltR OItUCallUIf 3JleKmplMleXallU',eCKJlX 

C60UCI1I8 2O./I080K ZPlM'KOZ080pUmeJleu. 

MemOOUKU UJJtICpellllll: 

http://www.bluesmobil.comlshikhmanlarts/tsm. htm 

http://www.bluesmobil.com/shi khman/arts/tsp. hlm 

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

B HTore, pe30HaHCHa51. '!8CTOTa nOJlY'HIJlaCb Y ollHoro f,U-
73 fu, a y ,upyroro- 50 fu! Bne' laTJl5I.IOWJ.1tl pa36poc (SO %)! 
flPJ.1WJlOCb CHOBa oTnpaBmlTbCjj Ha PblHOK J.1CKaTb napy, 6J1aro 
npOllaBUbl nO~1OmH. AnnCTHT, KaK H3BeCTHO, npnXOllJ.1T BO npe­
M5I. ellbJ; 6blJlO pellleHo npHo6pecrH ewe no nape SOf,UH-19,U, 
25r)lB-23J\ " PT35A (SENON). 

25 __ _ 'B 
20 

"~--"MI 

PMC. 3.1. 50rAW· 1. nacnopTl-I/>le /1.aHHbJe 
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AMHaMMK SOrAW-1: TeXHMl4eCKMe XapaKTepHCTMKM 

HOMI1H3JlbHOC 3J1CKTpWl eCKOe COnpOTI1 BJlCHHC ............ 4 OM 

0PC./leJ1bIIa51. WYMOBa51. MOWHOCTh ............................. .. 50,0 BT 

0pC./leJ1bHa51. nOJl roBpCMcHHaH MO!UHOCTb ................. 75,0 BT 

0pClleJlbHa51 KpaTKoBpcMcH HaH MOLUHOCTb ............. 100,0 BT 

YpoBeHh xapaKTCpltfCTItf' ICCKOn 'IYBCTBI1TCJlbHOCTItf 

B nHana30HC '-IaCTOT 500-5000 fu ......................•... 95,5 n E 

3clJclJCKTMBHbl H pa60 l lltf H ./lUana30H ' /aCTOT 

npH HepaBHoMCpHOCTI1 YX 15 n E , ... HC Y)f(e 80---10000 ru 

'-l acToTa OCHOBHoro PC301laHCa ...... .. .................... 65 :t 15 fu 

ra6apuTHhl C pa3Mcphl ...•...................................• D278x122 MM 

~=..~u 

P",c. 3.2. 50r/J.H- 19/J.. naCnOpTHt,je lJ.8IiHbIe 

AMH aMHK sorAH-19A: TeXHHl4eCKMe xapaKTepHCTMKM 

fOJlOBKa Kpyma5l, npenHa3Ha'ICHa llJl51 npHMCHCHHH B MHorono­

JlOCHblX aKYCTH'JeCKI1X CI1CTC~mX, aKYCTUlICCKUX Mon.yJl5lX 11 6J10-

Kax MY3blKaJlhH blX aHCaM6Jlcn. Cnoco6H3 Bbl1I.ep)f(lmaTh 3Ha'll1-

TClIhHble aKYCTH ' ICCKl1e ncpcrpY3KI1. 

HOMI1HaJlbHOC 311CKTP"'ICCKOe COnpOH1BJICHI1 C ............ 4 OM 

OpellcnbH3H WYl\lOsaH MOLUJ-IOCTb ............................... 50,0 BT 
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npe.ueJlbHa.sI .uOJlroBpeMeHHMI MOl1lHOCTb ........... .. .... 75,0 BT 

npelIeJlb l!a$l KpaTKoBpeMeHHa.sI MOUlHOCTb . ............ 100,0 BT 

YpoBeHb xapa lnepI1CfH',eCKoH ' IYSCfB I1TeJlhHOCTH 
B lIuana30He '[aCTOT 1OD-2000 f u ............................. 91 JlE 

3<fJcfJeKTHBHblH pa6o'lHtl JlHana3QH 'IaCTOT ........ 30-3150 ru 
YpoBeHh cpelIHero 3BYKoBoro JlaDJleHH.sI 

npu MOlllHOCTH 50 BT .. ............•.................................. 108 lIE 

H epaBHoMepHoCTb 'i8CTafHOH xapaKTepHCTHKH 3SYKOBOro 
JlaMeH"'.sI s HHana30He 'i8CTOT 100-2500 ru .. He 60nee 8 JlE 

l.J aCToTa OCHOSHOro pe30HaHca ........ ............ ............... .. . 50 fu 

3KBHSaJ1eHTHbIH o6beM ........... ... .................................... 0,03 M~ 

nOJ1 Ha.sI Ho6pOTHOCTb .................. ......................................... 0,5 
f a6apHTHble p a31\1epbl ............... .. ......................... D278x 11 8 MM 

Macca ................•..........................•.................................... 3,9 Kr 

" 
'"' 
'00 

00 

PMC. 3.3. 2srJ],B-23.n,. nacnopTHble AaHHble 

AMHaMMK 2SrAB-23A: TeXHM'teCKMe xapaKTepMCTMKM 

BblCOKO'laCTOTHaH roJlODKa, npeJl,lIaJIJa'lel la Jl.JlH npl1Me HeHIIH li aKycnl­

'leCKI1X CIiCTeMax JaKpblTOrO TIfna. 

HOMHHaJlbHOe 3JleKTpl1'leCKOe cOnpOHIBJle lHle ............ 4 OM 

npelleJlbHaR WYMoSa.sI MOl1lHOCTb .................................. 25 BT 

npelleJ1hHa.sI .uOJ1roBpeMeHHa51. MOlUHOCTb .................... 25 BT 

n pe.ueJlbHa51. KpaTKOSpeMeHHa.sI MOlllHOCTb .................. 35 BT 

YposeHb xapaKTepHCTH'leCKOii l'YBcTSHTeJIhHOCTH 
B Ll,Ua n a30He '1aerOT 8000-16000 fu ....................... 102 Ll,E 
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34>q,eKTHBHblfi pa60'B1 ~t lU1ana30H ' /aCTOT npu 
Hepal3HOMepHocnl tIX 14 nE ....... He pee 5000-25000 fu 

fa6apHTHhle pa3Mepbl ...................................... 11 2x ll 2x88 Jl.IM 

Macca ................................................................................ 1,0 Kf 

p"c. 3 .4. PT 35A. nacnopTHble lVlHHble 

AHHaMMK PT 3SA: TeXHH~eCKMe xapaKTepMCTHKH 

H or.umanbHoe 3JTeKTpH'leCKOe conponIBneHl1e ............ 8 OM 
n peneJlbHaH WYMooaH MOlUHOCTb .................................. 25 BT 

YponeHb xapaKTepHCTH'lecKotl llYBCTBHTeJlbHOCTH .... 100 nE 
3q,q,eKTHBHbl fi pa60'lHfi JlI1ana30H t/aCTOT npH 

uepasHoMepHocTH tIX 14 llE ........ He Y)f(e 2000-20000 f u 

fa6apuTBhle pa3Mepw .......................... ............ 11 2xl1 2x88 MM 
Macca _ ............................................................................. 0,95 Kf 

Ha~HHaeM H3rOTOBne HMe aKycTM~ecKoH CMCTeMbi 

I1TaK, HMelOTCH ' leTblpe napbl .llHHaMUKOB. nocanotlHhle pa3Me­
pbI TaKOBbl , '-I TO B paMKax OllHo ro Kopnyca AC JUIHaM UKU 
50nun·l u 25f)lB·23n 03aHM03aMeHHeMbi c 50 f ,ll,H·19,ll, H 
PT35A. Pa3.neJlHTenbHhle q,l1nbTpbI - npoCTetiWl1e, 1 nOp$l.llKa. 
tIacToTa pa3.lleJla o n epooM cnytlae COCTUSlHl. eT 8000 f u 
u 3500 fu - 00 BTOpOM. Bl.J.·ronooKa BKJllOlleHa '1 epe3 KOHlleH· 
caTop 0,5-1 MKeD (no.llo6paTb) COOTBerCToeHHO. 
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LlaJlcc - neJlo TeXHI1KH: YCTaHaBJlHBaeM npOrpaMMY nJl~ pac­

'leTa r emtCTpWICCKHX pa3MCpOB Kopnyca KOJlOHKU TQWT, n o­

cTynHYJO C http://www.metalealer.narod.ru/progs.hlml. li Bbl'IUCJI~CM 

ra63puTbI AC. Pa3Mepbl 3BTopcKoro BapH3HT3 npCllCTaBJlCHbl 

.llanec B Ta6n. 3.1 11 T36Jl. 3.2. 

3aTcM Hc06xOlll1MO 0633BCCTHCb: 

• J1 HCTOM 3000x1500 )( 15 MM cpaHcpbl «<DC<D» (1 lUT.); 

• ncpeB~HHb[M 6PYCKOM 30x30)(6000 MM (6 lUT.); 

• c3MOpe3aMI1 3,5)(40 MM (OKOJlO 200 lUT.); 

• 6aHKoH KJICSI nBA; 
• CTOJl5lPHblM HHcTpYMeHToM ; 

• aKyerHYCCKi-1MH pa3beM3MI1 i-1 npoBonoM; 

• pa3.llCJlHTCJlbHblMH $11J1hTpaMi11 nop.HllKa ('laerOTa pa3nCJ13 
B nepBoM cJlY'-Iae coeraBJUleT 8000 fu U 3500 fu - BO 6TO­

pOM); 

• TIOGI1KOM KJ1C5I «MOMCHT» 11 CI1JHtKOHOBbIM r CpMeTHKOM; 

• CUHTcnOHOM (0,9)(2 M); 

• npOTltBowYMOBOii aBTOM3CTltKOH. 

H caMOC rnaBHOC - 3anaCltTeCb TepnCHI1CM. 

npo,-,ecc K3rOTOBneHMR Kopnyca 

LleTaJlH Kopnyca coellmi~IOTCj} nocpellCTBoM KJleJl, 6PYCKOB 11 

wypynoB. Bce yrJlbI C BHYTpeHHctî CTOPOHhl npoMa3hIBaIOTcH 

rCpMeTHKOM, a CTCHKH nOKpbIB31OTCSl npoHlBowYMOBOH M3CTI1-

K0I1, 3aTCM OKJICI1B3IOTCSI CI1HTenOHOM. flOCJJC.llHel1 npHKpy'/U­

BaCTCJl 60KosaR CTeHKa. MeCTa 3aBopa'IHBaHHSI caMopC30B 33 -

Ma3blBaJOTCJl mnaKJlCSKOH no n cpeBY. OT,uCJlKa MO)l(CT 6blTb 

BhlflOJlHCHa mnOHOM, n JlCHKOH H T.n. ABTOPhl HaHCCJIH Me6cJlh­

HblH J1aK HCnOCpC,lICTBCHHO Ha nOBcpXHOCTb $ a HCphl. Bcc onc­

paUH" no H3roTOBJlCHl1lO Kopnyca MO)l(HO BHnCTb Ha pliC. 3.5. 

Ecrb HeCKOJlbKO COBCTOB no nopa6oTKe AC, Ha OHH lI11YT Bpa3-

p C3 C nOH~n1eM )KOHOMUH. 
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PliC . 3 .5 . npoLl,ecc ",3rOf08neHI1R Kopnyca 
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C08CT 1: 3aMeHI1Tb llHHaMI1KH Ha 60nee K3<leCTBeHHble, C no­

xmlOIMH pa3MepaMH li napaMeTpaMI1 (B npOTHBHOM cny­
<Iae ~ BbInOnHHTb paC<leT KopnYCOB 3aHOBO). 

COBeT 2: BMeCTO aBTOMaCTI1KI1 MO:lKHO I1cnonb30B3Tb LUYMono­
rnOLUalOwue mlCTbl, KOTOpblMI1 OKJ1eHBaeTC~ BCD BHYTpeI-lH ~I~ 

nOBepxHoCTh. 

COReT 3: 3aKa33Tb 113rOTOBneilue Kopnyca B CTonDpHojlj/Me-

6eJlbHotf MaCTepcKoiî. 

COReT 4: I1cnonb3Y.H MeTOllHKY http://lqwp.narod.rulPractikJdocl /docl. 
htm, CHU3HTb pe30HaHcHYlO ll3CTOTY CU H HeCKOJlbKO YMeHb­

UlHTb Hep3BHoMepHoCTb ee A l-l:X. YCUJII1.H He npOnaJll1 Aa­

pOM ~ pe3YJlbT3T nOpallOBaJI. KOJlOHKH Ha 6a3e nepBOH napbl 

AHH3MHKOB (SOrLllll-l H 2srLlB-23.ll) MO:lKHO nopeKOMeH.llO­
B3Tb lI,JIR O.llHOT3KTHblX YCItJIIlTeJlen, 3 Ha STOpOH (SOrLlH 4 19)l 
li PT3Sa) - llJlR nByxTaKTHblx. 

B 3aKJ1lOt lem1e o 4nw3ucoBOli cTopolie AeJla: 3aTpaTbl Ha MaTe­

p llall H n:CTaJlH eOCTaBJlHIOT OKOJlO 120 nOJlllapOB Ha Ka)l(.llYIO 

KOJlOHKY, He eli UTaH paexona 311CKTp03Hepnm li npeMeHH. 

PIo1C. 3.6. rOTOBaR AC 
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AononHMTenbHaR MH$OpMall.MR 

.llonOJllUtTenbllYIO 11H$OpMaUHIO MO)KHO nOllepnHYTb 113 ClIeJlY­

JOWHX HCT01.fHHKOB: 

hup://vlab, netsys,m/forumlshowthread.php?t= J 665&page= 1 &pp=2Q 
http://tgwp.narod·ru 
http:Unarod.yandex,ru/l oo,xhtml?tgwp.narod.ru/soft(fQWP-ros 1-3.zip 

nO>KKa AenR B 60'tKe MeAa 

Ii B JaKJllOlICHHC ... nO)KKa ,llCrTH: nOMHMO CTOpOHHHKOB, Y JI,aH­

HOro o4>opMlIeHHSI HMCJOTCH H npOTHBHHKH. B KalJCCTBC OCIIOB­

HOro apryMeHTa nOCJIe,llHHe npHBO,llHT CpaBHCHHe OTKJlHKa AC 
THna «Tpy6a BotiTa» (pHc.3.7, HIDKHHH rpa4>HK) H AC THna 

«3aKpblTblH SlWHK» (pHc.3.7, BepxHHH rpa<lJHK) Ha OllHHOtlHblH 

HMnynbC. KaK rOBOpHTCI:I: «.llyMaHTe caMH, pellla'hc caM" .. . », 
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C!osed Box Comparisoo 
p, 

'l=t I ~:~Ht I I I 
o 10,23M 20,4&1 3O,69M 40,92M S 

laNT Step Response for undamped ~ne 
p, 

Trn. 

~:~!.~ A ~ rei· . ii ~~-, _ f \ 1 -.:\ JV.Y -'" 
0,22 \rv v 

o . • ° 10,23M 20.461.1 30,691.1 40,92M 
Trn. 

PMC. 3.7. OTlUl!-1A" AC Ha eAIr1H"'..,HblH /r1MnynbC 



3.3. AKycT .... lecKaA CIlCTeMa 

«06paTHbIM pynop" 

OCHOBH8f1 npo6neMa MHOI"OnOnOCHIoIX AC M ee peweHHe 

OCIIOBHOft nporueMoH MHoron0J10CHbIX AC }1BJUleTC}1 COfnaCOB3-

Hue llHHaMHLfeCKHX roJlOBOK (f.lI.) HlI " BlI (nu6a HtI-ell-BlI): 

• Bbl60p 'lf3CTQTbI pa3J1.eJla; 

• CorJl3COB3"He \IYBCTBHTeJlhHOCTU; 

• pac1.feT pa3JU~JT"Te.rrhHblX <t?UJlbTPOB; 

• OnpelleJlemle B33HMHOro pacnOJlO)KeHH.H rOJIODOK, o6ecne-
tmB31OlUero onnlMarrhHhle q,a30Bble xapaKTepHCTHKH. 

AJlbTepHaTHBHwH 8apU3"T - HCnOJlb30B3"He O,llHOH umpoKono-

1I0CHOU rn - T3K)Ke He numeH HellocraTKoB, OCHOBHblM "3 KO­

TOpblX flBJIHeTCH emil{ A qX Ha KpaHX qaCTQTHoro JlH3na3QHa. 11 
eCnJ.f npo6neM3 HCXB3TKH Ha caMOM Bepxy SlJ-06n3cm (cBblUJe 

16-18 Kfu) pernaerc5I. napaJUleJlbHblM (OCHOBHOt1. fJl) BKl l1Qqe­

HHeM T.H. cynepT8HTepa (BlJ-ronOBKH. YBepeHHo BocnpOH3BOll}1-
weit .lUtana3011 qacrOT 16--25 Kfu) qepeJ KOH.lleHcaTop (<l>HJJbTp 
nepBore nopflllKa). TO cHTyaW{fl B HQ-66J1acTH JHaqHTMbHO 

CJIO)f{Hee. 113 np$lMOJlMHeHHbJX MeTOJ:tOB nOllOH:lleT. nO)ICanyA, 
ycraHoBKa .llBYX (H lla)f{e 60J1ee) f.ll B OllHOM Kopnyce - npocreA­
UIMH cnoco6 CHH)f(eHHfl HM)f{Hej:i rpaHMqHOH qaCTOTbI B.llBoe. 

OllHaKO. npHHHMa$l BO BHHMaHHe BbJCOKYIO crOHMOcrb Ka"lecr­
BeHHbIX f.ll. TaKOH: BapHaHT He)l(eJJaTeJleH; TeM 6oJlee, He cyweCT­
BYeT rOJIOBOK C a6COJIIOTHO K)IeHruqHblMH napaMeTpaMH. 

ABTopbl peWHJlH np06J1eMY nOBbJWeHHfl OTlla'm AC B HQ-06-
llaCTH, HCnOJlbJYfl aKYCTHtlecKoe oq,0pMllelme «06paTHblH PY­
nop». I.fJroTOBJIeHHe AC CJlellyeT HaqHHaTb C Bbl60pa f.ll. npe)f(­

lle Bcero, PYKOBOllCTBYHCb 4lHHaHcoBblMH co06pa)f{ellHflMH: napa 
BbJCOKOKaqeCTBeHHblX wHpOKOnOJIOCHbJX rQJlOBOK (HepellKO BKY­
ne c napoH cynepTBHTcpOB) o6bJ<IHO COCTaBJlfleT 6011ee nOJlOBH­
Hhl pacxolloB. 
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n apaMeTpbl 

C TeXHIl l.JCCKOH TO~IKII 3pCHI1H, ccn ll OTCyrCTBYIOT PCKOMCH,uaUlHl 

np0 l13BOllIITcnH n o Tlmy a KYCrI\ llCCKOro O$ OPMJlCHHH, n o,uxOIlH­

UHIM C'IIHaeTC5I r,n, OTBe'laIOU!aSl KpUTCplllO: Fs/Qts> 140, r,ue 

Fs - p eao lt311cIWH ~aCTonl, Qts - n OJllliU1 l106pOTIIOCTb ronOB­

KH. YKa3a llHhlC napa~I CTphl 06bl 'IHO npUBOllJlTCH B n acn opTC Ha 

rn. a B c r o OTCYTCTBHC - 113MCp HIOTC5I (onTI1MaJlbHbIH Bapl1aHT) 

n o CJICllYIOLUIiM MeTOllII KaM: 

hllp:/lwww. blucsmobil.cont!.<; h ikhman/arl ş/tsm .hl lll 

IlItp:/lwww.blucsmobil .com/shi khman/arts/lsp.htlll 
http://sound.\Vestbosl,com/t sp.httn 

AB'r Opbl Bbl 6 p aJlH WllpOKOnOJIOCHYIO r OJlOBKY FE-206E 'Il11PMbI 
Fostex ( SlnOIllIH) KaK Onnf~l3J1bHYiO no COOTlIOIJlCHHIO «UeHa! 

Ka' I CCTBO'~ . CTO II MOCTb na p bl B MOCKB e -258 ,uOJlJlapOB 

(www.koucrcr.ru) . <l>HPMCHH3R IHICTPYKWHI (pHc.3.8 li pliC. 3.9) 
OCT<lUJHICT JlBOHKoe BnC' JaTJleHIIC, C O,uHOH CTOpOHhl , YK33aHbl 

Bee OClIOBBblC napaMeTp W THJlH-Cr.IOJlJla, A 4X li Hc06xOllHM blC 

paJMCp bI ,unH YCTa HOBKH roJIOBOK, C ,up yrofi - npHBOll51 nOJl­

P06Hh1l1, co CXCMOH p acKpoH qJaUCpHoro J1 l1CTa, npuMc p pcaJl I1-

3aWIH Ocll0pMJICHIIH «06paTHblf'l pyn op», p a3p a6OTIIHKIl n ap an­

JlCJlbHO paccMaTpl lBalOT qJa30IlHBCp TOp. EOJlce TOfO, « 0 6paTHbIH 

p ynop » (pliC. 3.9) n o xa p a KTe p y p aCKpbll3a Han OMHHaeT ntn 

0q,opMJleWl 5I « TpaUCMftCCIlOIIIH1R JUIIIIUI», n o:nOMY a OTopbI 8bl-

6panll n p yroH Bap l1 aHT: 8K-20. 

PMC. 3. 10 . YnoKoBK8 
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6 - npou.ecc c60PKIo1 .1Ii ... :.... ... 

Pa.c . 3 . 11 . C60pKa Kopnyca 

a ~ ace ,QeTallIo1 
Ha MecTe 

B ~ .aeMn!plo1poB8Hlo1e 
clo1HTenOHOM 
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PHC. 3. 12. Kopnyc co6paH. Ha 601(080.:1 CTeHl(e 8J1,QHbI rOJlO81(1.f Wypyno8 

l 

~ 
FE206EL 

PMC. 3.13. Pe)/(eKTOţJHblii 
<PWlbTp. CxeMa 

154 

PHC. 3. 14. PeJKeKTOpHbI.:1 <PWlbrp. 
KOHCTPYK~I.fR 



BapMaHT BK-20 

3Ta MOllCnb npClleraSJISIeT coGoti cPUPMCHHblH HaGop <baHcpHblX 
naHeJICil npmIJBOlJ,CTBa Fostex (pHC. 3.10). 

npw c60pKe Kopnyca He CJICJlYeT 3a6blsaTb npo Jlet.mcPliponalUfc 
(pHC. 3.11.6): 3BTOpbl I-i Cn OnbJOnanH CHHTenOH 11 BH6ponnacr. 

TIpoCJIywHBaHue nOKaJanO, IITO, non06Ho 60J1bWI1l1CTOY WHPO­
KOIlOJTOCHblX ronoBo K, y FE-206E SlpKO Bblpa)l(CH 3cP4JeKT ~<llJI HII­
Horo ropJla» - BblnjltlHSalme C 4 -nl1ana30Ha.}lnSl cro nOJIaBJlC­
HIISI 6b1JlIl UJroTOBJleHbI pe*eKTopHwe cPHJlhTPW ( pHC. 3.13 II 
p'iC. 3.14). H or.umaJlbl 3JlCMCHTOB Ha CXCMC (puc. 3.13): 1 MfH, 
20 OM, 2,4 M K<Il. 

nOCJIe JanCJlKI1 oT8cperuH (OCT3BWHXCjI lIa 60KOBblX erCHKax OT 
w y py nos-car.tOpC30B) wnOHOM, Kopnyc 6blJl nOKpblT Jl3KOM, no­
CJle tlcro AC npuo6pcJIII OKOHtlaTeJl hHh'll BHe Wtll1J1 IH111 

(pliC. 3.15). 

PMC. 3. 15. roroBbleAC 
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.llJlJI )l(CJl3IOlUHX nOBTOpHTb 31)' KOHCTPYKUHIO npHBC./lCM 'lCPTC­
)1(" (pue. 3.16, puc.3.17 " puc.3.18), KOTophle nOMoryT DaM 
C3KOHOMWTb npHJlH'myfO CYMMY JlCHcr. Bellb UeH3 OPHfHHaJlbHblX 

Ha6opOB - 786 IlOJ1JlapOB/napa; B CJlY'lae HCnOJlh30BalIHH ACn 
nOTpe6yeTcH CYMMa 70-80 JlOJlJlapOD, BKJlIO'laJl paCKpOUKY Ha 
nHJlOpaMC. TOJllUHHa Bcex ,nerarrCH - 18 MM. 

BIiU/HUHue! A6ItJopbl peKOMelliJylOm npeiHJapume.tlbHO npo6epumlt 
iJocm06epllOCmlt YKiJ3UIUtoii uHljJopMou.uu, m.K., «CIlAY 
plliJa npU'WII, U3.MepemUl npoU3800UJlUClt uo lOmo6WX 
I«Jpnycux. 

/lpyme KOHCTPYKUHH AC .lI.ocrynHbJ Ha caHTe 
htlp: /Iwww.metaleater.narod.ru/racoust.html 

TIpe)K.!J.c 'leM npHo6pecrH BK-20, 3BTOphl nocrpOIIJlH MaKeT Ha 
aCHooe npOCKTa «Jeriko Horn»: hup;/!www.plasmatweeter.deljericho. 
h1m - 3aTpaTl>l Ha H3rOTOBJICHHe napbl TaKHX KopnYCOB ("3 ncn, 
16 MM) COCT3B"JIH YK333HHYfO CYMMY. KCT3TH. «Jeriko Horn» 
o5JIanaCT 60JlbWHMlt ra6apHT3Mlt; ~oTorpact>lt" aOTopcKoro 
BapltaliTa: 

http://www.metaleater.naTod.ruI1s2061 . ipg 

hup:/!www.metaleater.narQd.ru/ls206.ipg 

hllp:llwww.metaleater.narod.rulls2Q60.ipg 
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PMC. 3 . 16. C6opo<.IH&li'I '1epreJK 

PI4C. 3 . 17. ~HblH '1epreJK (OICOH'4aHHe) 
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PMc. 3 .18. AeranH Kopnyca 
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rnaBa 4 

BMeCT03aK.mOlfeHIiISI: 

Quo vadis? 

B OOHHOI; zI/ase aemap'" IIproJUUalOm "YIII" aUAb­
ucilJUezo coeepmcucm608DHUR aydUOCl/cme.4lbl. 
llu ana30H peKOMCHiJaI(lIti eeCbMfIll/UpOIC om 06U(IlX 

COHemoe - UWlpUA!ep, npu06pemamb Ka~eC1,16eH­
HblC HOcumeJlU, iJo npaKmU'lCCKUX - KOHcmpylCI~UU 
MC)KI((lCKllOH02O mpaHcqx;pMa"lOpa /f Tango Ne -20» 
Il CXe.MomeXHUKll )'ClIJlumcJleii CW'YMbl, om 0630pa 
pblHKa paouoJlaJ.m - 00 '1cpmcxcr, Rl~I/Ktl dAR 
XpallCHUR ZpaAfl1.RUCmuHOK. 

flOCJlCd08amCJlbHOCmb IlQ6CCm806aHtIR ocmttCfllCR 

npc)I(Hcii: UCll lO'I."UK-ycuJlumcJlb-lIKycmu'IcClWR 
CllcmCAla. 
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nyn. AanbHeMWerO YCOBepWeHCTBOBaHMR 

HTaK, CHCTeMa co6paHa ••• MmKHO npoCTO c11ywaTb MY3blKY 111160 

noiinl no nynl nanbHeiiwero YCOBepweHCTBOB,HUfH KOMnOJ-leH~ 
T08. 

KaK Y)I(e ynoMHHaITOCh, HnCaJlbHOii annapaTypbl !-le CYLUecrBycT. 

TeOpeTJ1lleCKn Y}]Y~WHTb MO)KHO mo60H KOMnOHeHT cnCTeMbl. Ha 

npaKTHKe cHTyaUHJI CJI0)f(Hce: 06bl~HO <pHHaHchI lIe n038011HIOT 

cpa3Y nocrpOHTb CHCTeMY Ha 6a3e KOMnJIeJITYiOLUHX BbICO<i3Hwe~ 
ro KatleCTBa (H, pa3YMeerCJI, COOTBeTCTBYlOllleH CTomIOCTH). npH­

XO)lHTCfI pacnpeAeJlHTb HMelO111HeC5I Cpe.ll.CTBa Me)K)lY KOMnOHeH~ 

TaMH cHcreMbl. B03HHK3eT BOOpOC: B KaKOH nponopwm? ECJlH 

CY)lHTh no «aYlUfoQJHlIbCKHM» cpopYMaM ceTH I1HTepmIT, ro MHeHHfI 

pa30lIl1IHCb: eCTb CTOPOHHHKJ.1. BJlO)KCHJUI 60J1bUleit 'IaCTH cpenCTB 

BAC, eCTb H Te, KTO C'IHTaer «f1Ia811b1M» KOMnOHCHTOM cnCTeMbl 

YCHJll.tTeJlh. KTO-TO npennOl.lHTaer HCTO'IHHK " T.n. 

(hllcnhHo erO"T OTMeTHTh anOJJOreTOB aKYCTH~cCKOro, Me)l{6no'l~ 
Hora H .lla)f{e CeTeBoro Ka6e11H. B XOLlY H COBceM 330TepHlJeCKHe 

aKceccyapbI: nonCTaBKH non Ka6clIb, «rapMOHH3aTopbl» H T.n. 

OOHHMaH, '-ITO 3a BceMH npeD.nO'lTeH"H~m CTOJlT onpe.ncneHliblC 

aprYMeHTbl, nYCTb He Bcema }1 He BceM nOHSlTHble (110 OqeHb 

'IaCTO JlBlHllOLUHeCJI MapKeTHHrOBblMn XOllar.HI), aBTopbl KHHrH 

npellflar3l0T Ha'UfHaTb «Ab OVO» - c npHo6peTeHHH Ka .. eCTBeH~ 
HhlX HOCHTCJleH. JIornKa npOCTa: 33.aaqa BCCX KOMnOHCHTOB cn~ 
CTCMbI - 1I0HCCTH RO cnywaTeMI MY3b1KaJlbHbIH MaTCpnall, 3a~ 

nHcaHHblH lIa HOCliTe.n.C. 

nOCJle.l10BaTeJlbHOCTb nOBeCTBOBaHHJI OCTaeTCH npe)f(HeH: 

HCTO'lHHK-YCHJlHTeJlb-3KYCTHlJeCKaJl CHCTeMa. AaTopbl peKO­

MeHD.YIOT CJlellYIOlUHe Ulam. 

WaT nepBblM 

COBeTYCM nplio6peraTb rpaMnJlacrHHKI1 n KOMnaKT~.lI.liCK" BbICO~ 
Koro Ka'leCTBa, TeM 6ollce, 'ITO npeJ.UlaraeMaJi cnCTeMa (lla)f(C B 

CBoeM 6a30BoM Bap"aHTe) 1l0Jll ICpKHeT KaK llOCTouHCTBa, TaK H 
lIe.aOCTaTKI1 1I0CHTeJlH. 
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DnUH COBeT: He cneUIHTb C BbI60pOM. fiepeA nOKynKoH 3aBeTHOH 

rpaMrumCTHHKH (KOMnaKT-nHCKa) nQJIe3HO nmtHTepeCOBaTbCH Ka­

'-(eCTDOM 3amiCH KOHKpeTHoro H31IaHHH (a OHO MO:>KeT 3aMeTlf0 

pa3JlH~mTbCH) Ha COOTBeTCTBYIOWMX c!>oPYMax - 06b11.(HO nOllaBJIH­

IOlJlee 60JlbWHHCTBO Yl.IaCTHHKOB (3a HCKnIO~IeHHeM HeCKOJIbKI1X 

MaprHHaJlOB) CXOlIHTCH BO MHeHHH. B03MO)l(UO,IlHCK, Bbl6paHHbIH 

T3KHM cnoco60M, saM He nOHp3SHTCH, HO He CTOltT nepe)l(HSaTb. 

Bo-nepsyx, KaqeCTBO s3weH CHCTeMbl MO)fCeT (noKa) He COOT­

BeTCTSOB3Tb YPOSHlO HOCHTeJIH. OpoBepHTb 3TO l-IeCJIO)l(HO: I-Ia­

npocHTecb B rocnt K OllHOMY 11 3 Tex, KTO nOCOBeTOBaJi BaM 

113IlHbIH AI1CK. 

BO-BTOPhlX, saw BKYC MO)l(eT OK33aTbCH OTJlHl.IHblM OT 60JlbWHIl­

CTBa - opHeHTHPYHTeCb S Jl311bHeHWeM H3 COBeTbI Tex, KTO 

OK33aJICR B MeHbLUHHCTBe. 

He Jl.OBepHHTe CTepeOTunaM: BonpeKH MHeHHIO DTJle.nbHbIX «3KC­

nepTOS», SCTpe<i3IOTCfl npCKp3CHO 33nHC3HHblC rp3MnJI3CTHHKH 

qntpMbl «Me.nOlII1H» li OTSP3TI1TCJJbHO 3an l1C3HHbrC aHfJmHCKHC, 

3Mep"KaBCKIC 11 HnOHCKne. Cny<raJInCb 11 KypbC3bl - . JIHUCH3H­

OHHaH «MeJlOllHR» 3SYQ3JJ3 JJYl.Iwe OPHrHHaJl3! 

HCCKOJlbKO CJJQB o nOJJHTHKe ueHoo6p330B3HHSI; C HOBblMH una­

CTHHKaMH BCC nOH5ITHO - ueHbl Ha HHX MO)KHO nOCMOTpeTb Ha 

caHTax M3ra3HHOB H (HJlH) qmpM-npOH3BOJlHTeneH. C nOJlep)KaH­

HhlMH nJl3CTHI-JK3MH CJtTyauHH CJIO)l(Hee. Hal.lHHalOlJlHM aYJlHO­

<J>HJJ3M CJ1ellyeT OCTeperaTbCfl nOnep:lKaHHbJX rpaMnJTaCTHHOK. 

UCHa onpeJleJJfleTCH no pe3YJJbTaTY Topros Ha aYKUHOHax 

(www.cBay.com H T.n.) 111160 no K3TaJloraM KpynHbTX I1HTepHeT­

Mara3HHOB (http://www.vintagevinyl.com/ , http://www.all-vinyl. 

coml li T.n.) li 33BliCliT DT pHlIa <IlaKTopos: 

• THpa)f(a; 

• HOMcpa THpa)!(a B paMKax .llamiOro H3./laHliSf; 

• COCT05lHHSI; 

• <IlHpMbI-np0I13BO.llUTCJJH. 

Ol.lesH.llllo, l.ITO H3H6oJJee ueHeH .llHCK, BbmyweHHblfi MaJJblM 

THpa)KOM, «nepBoro npecc3» (T.e. nepsblH THpa)K ./laHHoro Hl-

113H1151), «KYJlbTOBOfi)} <IlJfPMOH rp3M3a0I1C" H Haxo.ll.HlllJfHCH B 

H.lleanbHOM COCT05lHHH. ,llJJ5I oueHKI1 cocroRHHH rpaMJlJIaCTHHOK 

cYlllecrByeT HeCKOJJbKO KJ1aCCH~HKauHit TIp"BeneM B Kal.leCTBC 

161 



npl1Mepa aHfJTH"CKYlO KJIaCCli<pliKaUHIO, nOJlYl.fHBWYIO pacnpo­

CTpaHeHHe H B POCC"H. 

MINT (HJleaJlbHOe COCTOAHHe, nJlaCTHHK8 UH P83Y ne npoHrpbl­

BaJlac .. ) - COcTORHHe, B KOTOPOM rpar-.tnJlaCTHHKa nOKHHYJla 

3aBO,ll-H3rOTOBHTeJIb, a "MeHHO - a6COJllOTHO <mCT8R nOBepx­

HOCTb, 06J1OJKKa He HMeeT HHK8KHX H3JlOMOS, pa3pblBoB " ,llPymx 

,lle<peKToB. UeHa MO)l(eT npesblllIaTb HOMHH8JIbHYlO B HeCKOJlbKO 

pa3. COKpameHHoe 0603HaQeHHe - M. 

EXCELLENT (OTJlHlJ.HOe COcToHHHe) - COCTOHHHe, 6JlJt3KOe K 

MINT, HO nJT8erHHKY MorllH npOJupblBaTb, XOTH 11 He 60Jlee 

2-3 pa3: a6comoTHo 'IHeraH nOBepxHoCTb, OMO}f{Ka He HMeeT 

HHK8Knx H3JTOMOB, pa3pblBoB H ,llpymx ,lle<peKToB. UeHa SbllUe 

HOMHH8JTbHO". CoKpameHHoe 0603HaQeHHe - E. 

VERY GOOD (O'leHb xopomee cOCTOHHHe) - COCTQHHHe, 6Jll13KOe 

K COCTOHHHIO EXCELELLENT, HO nn8CTIIHKY MOlJlH npmirpblBaTb 

60J1ee 2-3 pa3, OJlHaKO HltKaKHX .D,e<peKTos np" ee npoCJIywltsa­
HHlt He 06HapY}f{HOaeTCR: Ha rpaMnJlaCTHHKe MOl)'T HMeTbCH He-

3Ha'-ll1TeJTbHble nOBepXHOCTHbJe CCa,llI1HbJ, 06JlO}f{Ka HMeeT He3Ha­

'IHTeJIbHble H3JIOMbl, KOTopble, O.D,HaKo, npaKTH<IeCKlt He nopTRT 

ee SHeW"H" BI1H. UeHa paBua HOMHHaJlbHoH. HMeHHO T3Koe CO­

CToslIIHe nOApalYMeBaeTCH B KaT3J10raX" npaitc-JlHCTaX, eCJlH ne 

oroBopeHo HHoe. COKpaweHHoe 0603Ha'leHHe - VG. 

GOOD (xopowee COCToHHHe) - COCTOHHHe, npH KOTOPOM 3a­

MeTHO, qTO nJl8CTHHKY npmtrpblBaJlH 60JlblliOe KOJlH'JecTBO pal: 

Ha nOBepXIlOCTH I1MelOTCH CCaJlHHbl, a TaK)I(e nOBepXHOCTHble 

uapamlHbI, KOTopble np" npOHrpblBaHH" H3.n.aIOT meJlqKH, a 
TaK)I(e MO)l(HO CJlblWaTb 3<pq,eKT «neCO'-lKa»; 06JIQ)KKa MO)l(eT 

HMeTb 3Ua'IItTellbHble 113JIOMbl, pa3pbJBbl, HO S UeJlOM HCHO MO)l(­

HO onpeJleJIl1Tb, K8KOMY HcnOllHHTeJIlO OHa npHHaJUle}f{UT. UeHa 
COCTaSJlReT 60--75% OT HOMl1H8J1bHOH. COKp8meHHoe 0603Ha­
\leHHe-G. 

FAIR, (YJJ;OBJIeTBOpHTeJlbHOe COCTOAHHC) ~ COCTORHue, 6JlH3KOe 

K COCTOHHHlO GOOD, XOTH 38MeTHO, 'ITO nllaCTI1HKY npourpbl­

B8J111 MHoro pa3: 60JlbWOe KOJlH'-IeCTBO CCa,llHH li uapanuH, He­

OJUlOKpaTHble meJl~Kl1 npu np0l1rpbID8HUH., SlpKO Bblpa)l(eUHblii 

3~)<peKT «neCO'-lKa)), KOTOPbltl MecraMI1 nepeXO,lll1T B oTKpoBeHHbliî 

TpecK; 06JIO)f(Ka U3MRTa B HeCKOlIf.,KliX MeCTax, HMelOTCSI 3Ha'-ll1-

TeJlbHble pa3pblBbl, npopexl1 B sepxHetl, lHDKHetl U 60KOBOH 
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'IaCTflX. UeHa COCTaBlI51eT 40--50% OT HOMHHallhHojL COKpa­

lJIeHHOe 0603Ha~leHue - F. 

POOR (nJloxoe COCToAHHe) - COCT051HUe, np" KOTOPOM "Jla­

CTl1HKY He TOllbKO He XO'leTCH CJIywaTb, HO lla)l(e He XO'leTCH Ha 

Hee CMOTpeTb: cca;aHHbl H uapanHHbl nOKpblBaKJT nOBepXHOCTb 

nllaCTHHKH CnJlOlliHOH naYTHHoH. ECJIH Bbl Bce :lKe OTBIDKHTeCb 

ee npOCJIyrnaTb, TO CKB03b HeHMOBepHblH TpeCK MO)l(eT 6b1Tb 

np06beTCfl MY3bIKa; 06JlO:lKKa, eCJIH OHa eCTb, pa30pBaHa 11 O'leHb 

nOTepTa. UeHa COCTaBJlfleT 20-25% OT HOMHHaJIbHOit COKpa­

meHHoe 0603Ha'leHHe - P. 

BAD (O'leHb nJloxoe COcToAHHe) - COCTOflHHe, xY)l(e KOToporo 

He 6hIBaeT. QeHa COCTaBJlSlCT 5-10% OT HOMHHaJlbHoit ueHbJ. 

COKpaweHHoe 0603Ha'leHHe - B. 

OpHMe'l3HHe. KIlK IIJ1Cl8UllO, cocnW1lHUe i)uaa U OOJWJKKU (I(()IUIeJ1ma) 
ou,eHusalOm paJiJeJI6Ho. 

PaCCMarpHM aapJ1aHTbl 0603Ha~leHHit MI VG (CIIeBa ar yep1bl- ro­
CfORHHe ruJaCTHHKH, cnpaBa - 06JlO)l(KH). B CiilA HepeD.KO HC­

nQJIb3YlOT TepM"" STILL SEALED (S/S) - T.e. lI"CK Bce ewe 
3ane'laTaH. HeKoTopble npOJlaBUbl I1CnOJlb3YKJT npOMe)l(yrotlHbIe 

rpaJlaUHH, HanpHMep M-I VG+ " .na)f(e: M- -1 VG+ +. Ta!OKe 
BCTpe'-laeTCSI 0603HaQeHHe NM (NEAR MINT) - COCToJtHHe, 

6J1H3KOe K M. 

BHHM3HHe! &npeKu cmepeomuny, ll2JUl i!1OJlOtJKU 36JKOCIUJ.MQItU!JI. n.paK­

mu"ecKu He npu"UlUlem speiJa zpdJtUlJUlCmUHKe, KomopylO 
.MQ)/(H() 1IpOJUfJNIltlIr ComHU pa3 6eJ 3tlMmIJUJii nomqJU lUI· 

lfI!C1I'UJtl (pa:JyMI!fmCR, npU ~ uocmpoiiKe ~ 
u)'Cl1lQl106lre npwKUMHOii CWIbl). HaH60JJee onaatW CJJeJJYIOlllHC 
~KTOPW: ItbiJlb, nepenaiJ meMJ1epan1;p, MeXflHWtecKUe 803OeU­

cn18UR. Coomsemct1uJeHN, iJuCK iJaJvKen XfN1JUII7IbCR s 6yMQ;K­
IUJM (OnntU.Ma.llbltblii sapuanm) UJUl u,e.;vwt/xnwsaM lUlKI!ItU! U 
6YMaJKHOM KOIt6epme (OOJlQJKKe). UOJlO)l(eHHe 11HCKOB UpH 

Xp3HeHHII- sepl1fW«llll1HlJe UIUl'Ie HeUJ6eJKHO Kopo6.ReHUt!, 

CY_HHO yxyiluuuou<ee'"""""'""'~­
mozo, lWKopoIiJreIuU>le itUCKU .MOzytn notqJeiJunu. UlJIy ZOJW6KU 

38J'KOCHU.Mi1nWIR. Amup.. peKOMeH<l}'HJm JP<lIUU'Ih ~ 
muuxu s Cneu,ua;u.lu.t:e ~ KD11tOjJfJre JHOJKIU) UJ2OI1UJ6UI1lb 

CQMOCmORmeJrbHO (pHC. 4.1 U pHC. 4.2). 
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Pa3Mepbl YKa3aHbI AfIS! S!lJ.lL'1Ka, En.!eut.alO~ero 
15 AonrOl.1rpalOUl,l.1x (LP, 12") rpaMnnaCTI.1HOK 

Pl'lc. 4 . 1. ~~HK WlR XpaHeHIAR nnaCTH/-/OK ('1epTe)/() [3J 

Pl'lc. 4.2 . Rtl41-1K WlR XpaHeHI-1R MaCTI-1/-/OK (roroBaR KOHCTP)'Kl-fI1R) 



Wa.- STOPOH 

np"MCHHTb MC·rOJlOBKY; B CJlYllae npOHrpblBaTemt Ha 6aJc 
«G-600B», 06JJanalOwero TJ:nKCJlbIM TOHapMOM, OnTHMaJlbHwti 
Bap"aHT - DENON DL·103 ($200, puc. 4.3) COBMeCTHO C TpaHc· 
q,opMaTopoM DENON AU·300LC ($100-120, pHC. 4.4) ""O, 'ITO 
"Y'lwe, DENON AU·320 ($300-350, P"c. 4.5). YKa3aHHble " 3' 
llemHI nOCTpoeHbI Ha 6a3c TpaHc$opMaTopoB TAMURA 

PIIIC. 4.3. ronoBKa DENON DL- 103 

PENON 

PIIIC. 4.4. TpaHcf/JopMaTOp DENON AU-300LC 
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On.feTH/l.I, lITO Ha aY1U10$l1JI bCKHX $OPY/l.13X HcpenKO KPHTUKYKJT 

coapeMeHHYKJ npon YKultKJ DENON, OTn aBa51 npcn nO'ITeHI1C 
«BHHTa)f(HoH». 

DENON 

P14C. 4.5. TpaHccPoPMarop DENON AU-320 

CnenyeT nOHI1MaTb, 'ITO ncpexon Ha MC-rOJIOBKY nOTpe6YeT 3a­

MCHhl [!aCT" 1-I0CHTCJI eH (rpaMnJIaCniHOK), nOCKOJlbKY TaKI1C 

rOJIOBKH non 'lepKIiBaKJT BCC MCJlb l i3HUlHe, HellocTynHhIe llJI5I 

MM -C06paTbeB, lleTaJII1 3anl1CI1: 1l0CpenCTBeHHO 3anHcaHHblH 

MY3blKaJIbHblH MaTepnaJI 6YlleT OTKPOBCHHO yrOMJlHTb. 
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flpIL/Ue'fallue. HIU',epec K I1IJVKeJlbLU mOIlQjMltlJIf. U XJJI06Kll.M. DENON 
DL-I03 u DL-I02 (A'OIIOfjJO'Ul'fecKUii 6apumUII) 603po­

iJMCIl 6 cepeiJulle 1990-x cmapaJ/UJlMu 31la./HeHUmOZO 

RlWI/CKOZO CllA'~1(fl CllKYJUbl. Kcmamu, CW.YAW 

COJllameJlbllO llC'~'enl AWIlOtjxJ,Ul'fecKOe 36YK06OC1ipo­

U36eiJellue KllK llau6o.rree ecmecm6eHHoe C mO'fKll 3pt!1/ll11 

A'Y3bIKQ)IIfI06! Ew,e oOUH UHmepecJlblii MOJuew,,: 66UiJy 

omcymcIfI61111 mJVKeJlblX I1WHajM'06 (pe'lb l11QK)Ke lliJem 

o 1990-x), a)'iJll(XIJUJJaM IIPUroiJUJlOCb llCK)'CCI1I6WII0 

).",JVKeJlRlllb ILMe/OU.iuecll / lelKUe mOllap./Ubl (paJYA,eem­

CII, 1I0llJu"ue -"'lUcca mOllap-"'la 03lta'faem «Macca 1110-

lIajMW, UPU6eiJe,UIU1I K KOII'fU"Y IUJlbI», IW3mO./'t'Y)'11111-

)l(eJJRlllb mOllapM CJJeiJ)'em 6 06JJacl11u me.Jl/la). 



,ulUI. CBOeM aYllHOCHCTeMbl CaKYMa H3fOTOBI1JI TOHapM C T.H. BJl3-

KI1M lleMntlntpOB3HHeM, a H aJIOfWlHblM BI1HTa)KHOMY GRACE 

(P"c. 4.6), HO OTJIH'laKlWMMCJI 60JlbWeA llJumoA M, K3K cnenCTBMe, 
MeHbLllUMn HCKa)KeHHJl.MU (P"c. 4.7). 

PMC. 4.6. TOHapM GRACE 

365 
283 78 

1"" 1 

PMC. 4.7. TOHapM CaKYMbI 
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«BH3KOC nCMmtmpoBamtC» 33KJlIO'meTCSI B nCMmlmpOS3mnt 

nepTlIK3JIbHbl X KOJle6aHHH TOHapM3. KOHCTpYKTllBlIO nOJlBeC 

TaKoro TOH3pM3 BblfJJSI.llHT, K3K nOKa3aHO Ha puc. 4.8. 

OCHOS3HHC npC.llCTaBnSlCT C060H nOJlyc$epH'lecKYIO 'l3wy. B 

ueHTpe KOTOPO" SCpTHK311bHO 33KpcrmcH MCTaJlJI",-ICCKHH CTep­

)l(CHb C KOHH'ICCKUM TscpllocnnaoHblM (JIu60 KOPYHJlOBblM) Ha­

KOHe'IHHKOM. B ~i3WY 3a1l"031OT «CI1JlHKOHOOOC MaCJlO» (KpCM­

HHtiopraUH'ICcKYIO )l(HllKOCTb nCM). PYKaB TOH3pM3 S p3jioHC 

nOJlncca TaK)I(C HMCCT nOJlyc$cpH'ICCKYIO H3KJ1allKY HCCKOJlbKO 

MCHbwcro palWYC3, " CM 'Iarna OCHOBaHHSI. 06bCM Mac.n3 Bbl-

6HpacTcH T3KHM, 'IT06bl 3anOJIHHTb o6pa30BaHHblH nOJlyc$ep3MH 

3a30p. 

B uCHTpe oepxHeH nOJlyccpephl HMCeTC5l oCPTHKanbHoe CKB03Hoe 

oToepCTHe C Hape3allHoH PC3b6oH, B KOTopoe OKpyqCH BHHT, 

ynHpaJOWHftcjJ CHH3Y (HJ.DKH,SUI TOPUeB3» qaCTb OHI-ITa HMceT 

BblCMKY KOHH'ICCKOH cpOPMbI) B HaKOHC'IHHK OCHooaHU». C no­

MOUlblO BlfHTa MO)l(HO perYlIUp003Tb BbICOTY TOHapMa Hall no­

nepxHoCTblO rp3Mnn3cTHHKH U. COOTBCTCTBCHHO. npU)I(ll MHYIO 

CHlIY. Y T3KHX TOHapMOB eCTb ,lI.sa cepbe3HIoIX HC,lI.OCTaTKa: 60Jlb­

lUoe COllpOmU6JleUUe cpeObl 6 lopll30HmaJlbHOlJ nJlOCKOCfflU U 

omcymC!n6ue (lIlfflUcKeibnuHza _ 01\HaKO ItilH MOHOcPOHHH aHTH­

CKCHTHlIr (tmnOMHHM, ~ITO CaKYMa npc.nnO'lHTaer HMCHHO MOHO­

~)OIIlIIO) HC Tpc6YCTCH. a Hc.nOCTaTKH HMCIOTCR. y TOHapMOB BCCX 

pa3HOBHJtHOCTCfi. 

MaCJlO 

PMC. 4.8. KOHCTPYICQMfl TOHapMa c Bfl3ICMM /J,eMnclmpoBalmeM 
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WarTpeTHA 

)l;lSf KOppeKTOpOB (11 YCHllHTelleiî) npl106pecrH llaMnhl, HaUllYI.{­

Ull1e 113 TeX, tlTO BhI B COCTOHHI1H ce6e n03BOJlltTh. npHBeneM 

CChIJlKlt Ha caHThI cbHPM, TopryKlUl,nX :)JleKTpOHHhlMlt lIaMnaMI1: 

http://www ,elsjb.bratsk,netJ; 

h I tp:/Iwww.svetlana-mvsz.com/; 

httr;/Iwww,~oldenmiddle.cQmfrussiaD/tube .htmj 

http://www.tubes.spb.ru/j 

http://tubcs.ru/; 

http://tubes4audio.com/; 

h tt p:Uo udioi OSI [ ,h 1 ,[u/la m pllamp.htmj 

http://www.thetubesto; 

h tip :/Iwww.vocuumtube.cQm/tubes,btm; 

http://www . tubeam pdocto[ ,cQm/. 

Wa.- ~eTBepTblA 

Y.lleJIHTh oco6oe BHHMaHHe Ka'leCTBY pa3lJ,eJlHTeJlhHblX KOHlJ,eH­

caTopOB (113 OTC'ICCTBCHllhIX CTOI1T OCTaHOBI1ThCH Ha <DT, ccr, 
KCO; 113 HMflOPTHhlX - JENSEN, WIMA) BO BceX KOMnQl-lel-ITaX 

CHCTCMbJ, a no B03MO)f(HOcrlf, lfcnOllb30B3Tb TpaHc4JopMaTopHhle 

KaCKallbl. TIoC1le,llHlfe nOJJYl.{l1l1H p3cnpocrpaHeHHe B KOHUC npo­

Ullloro BCKa, 6Jlaro.aapH HnOHCKHM pa3pa6oT'IHKaM, npe)f(,ae 

Beero ..• C3KYMe. OnHII H3 YCHlIHTeJleiî CaKYMhl npe.!l.CTaBJlCH Ha 

puc. 4.9 H puc. 4. t O. 

LlaHHaH t.lOnCllb BKJUO'-laeT B cc6jj, BHH"n-KOppeKTop (c MC-BXO­

lWM) " yel-1JIHTClIh MOLUHOCTI-1. Ero OCHOBHaH oc06eHHoCTb - HC­
nOJlb30B3HJte TP3Hc<p0pMaTopoB B Ka)f(l{OM K3CKaue. Qenb 

KOppeKIJ,HH - HCCTaH.aapTHaH (cooTBeTCTsyer 3SYK08h1M npen­
nO'-lTeHlt$lM p33pa6oPIHKa, a He CT3Hl{apry RIAA), RLC-nma. 

Bce MOTO'-lHhle 113.aell11H SbIflOllHeHbl HnOHCKOH <P"Pl\WH 
TAMURA, a 4Ja30I1HSepc'HbIH STU - no I1Hlll1BHllyallbHoMY 

3aK33Y CaKYMbl. OHH $lBlIHfOTC5I 3T3110HOr-.f K3'1eCTS3. 
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Pi'lC. 4.10. YCI1JUnellb CaKYMbI (roTOOap. KOHCTPYKUI'IR) 

MO)((HO nOpeKOMeHllOB3Tb ~ TpaHc4>0pMaTopbl TANGO (Rnoli­
CKOH 4>ltpMbl ISO). OCHOBHhIM lIe.!J.OCTaTKOM TpaHc!p0pM3TOPHbIX 

KaCKallOB .sJSMleTC5I BblCOKaH Ce6eCT0l1MOCTb: y paccMoTpeHHoro 
Bblwe Yel-ultiTe})}! CQCTaBJLSl.eT HeCKOJIbKO TblC.sJ't IWJlJIapOB (3a 

OJUi" KaHaJl!). 

DOllo6Hble paCxOJlhl no KapM3HY HeMHOrHM, HQ pacCTpaHS3TbC5I 
He CJIellyeT - lt3roTOBJleHHe BbICOKOK3'leCTBeHHorQ Me)K.Ka:::K311-

HOro TpaHcq:,opMaTopa BnOJlHe no CHJIaM POCC""CKOMY pallHO­
mo6uTeJltO. 

npHMepbl paC'-IeTa, lt3roTOBlleHHH li l1CnOJIb30BaHHe T3KHX TpaHc· 

elJOPM3TOPOB MO)l(HO nO'-lepnHYTb 113 CJlellYJOWHX HCTO'-lHHKOB. 

CaiiT Cepre$l Py6UOBa: http://book.by.ru/cgi/view?book:::::guest­
book-shemki&p:::::5 -none3HhlC cxeMbl , onHC3 HIHI KOHCTPYKUHH 
TpaHc$opMaTOpOB. 

CaRT HaTaJlbU XpaJlbU080H: http://www.audioworld.ruIDIYlDop/ 
trans_02.html- CTaTbH HroPH ,llewleHKOlJa, nocBHweHHaH BO­
npocaM Bbl60pa MaTep"alla cepn:e4HHKOB. 
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http:Uwww.audioworld.ru/DIYIDop/ trans Ol.html - OJ]}IH 113 

Bap"aHTOB KOHCTPYKUI1" MC)I(KaCKaJlHOrO TpaHcc!>opMaTopa. 

Pa3pa60PIHK - KOHcraHTH" HaCC,llKHH. 

http://www.audioworld.ruIDIYITubes/am .. l_lS.html- npHMCp 
H3roTOBJICHHH BCCX MOT01.fHblX H3.nCAH" (BK.m01.faSI MC)I(KaCKanHhlC 

TpaHc$opMaTopbl) O,llHOTaKTHoro crCPCOYCHJIHTCJUI. Pa3pa6oT­
'UlK - HfOPb ,!l;CM'-ICHKOB. 

ABTopbl }laHHO" KHHrH, H3Y'-IHB MHO)i{CCTBO KOHCTPYKUH" Me)K­
KaCKanHhlX TpaHc$opMaTopOB, o6panum BHHMaHHC Ha HHTepeC­
nylO ,neTaJlb: npH BCCM MHoro06pa3HH TeXHH1.feCKI1X perneHn", 

TpaHc$opMaTopbl JIerKO Knaccn<!>HUHpOBaTh no MCTony CCKUH­
OHltpOBaHI1H 06MOTOK. TaKnx MeTOJlOB Bcero JlBa: «3ana,nHblH» 
lt «BOCTO'lHblH». Pa3YMeeTCSI, 3TO YCJIOBHble TepMHHbI, UCKYCCT­
BCHHO nnelleHHble aBTopaMH KHHrH. 

HanOMHHM, '-ITO TepMHH «ceKu,HOHHpOB3HHe» npellCTaBJIJleT co-
60" onHcaHMe nOCneJlOBaTeJIbHOCTH: BJaHMHOro qepenOBaHMH 

'-IaCTe" nepBM'mO" H BTOpH1.fHO" 06MOTOK TpaHclbopMaTopa. 
llOJlCHHM 3TO Ha npOCTOM npHMepe - CHJlOBOM TpaHc4topM3TO­
pe. JlonYCTHM. TpaHclbopMaTOp 'HMeCT OJlHY nepBH'IHYIO (CeTe­
BYIO) - ~~a» H OJ1:HY BTOPH1.fHYIO - «6» 06MOTKH. B cllY1.fae, 
Korlla BTOpH'-IHaJl 06MoTKa uenHKOM (T.e. COCTOI1.T 113 OJlHO" 

CeKUH") pacnOJIaraeTCJI HalI nepBH'lHO" (TaK)Ke HaMOTaHHO" 
UCAHKOM). O"HcaHHe cnoco6a ceKUHOHHPOB3HHJI npHHHMaer BliJl 
la-16. 

TaKoA cnoc06 Henp"MeHHM .llJIJI 3BYKOBbIX TpaHc4>opMaTopoB, 
T.K. xapaKTepH3YeTCJI O'-leHb 601lbWOH BC1Ili'lHHOH HHJI.yKTHBHOcrn 
paCCeHHHJI. OHa 06YCJIOBJleHa B3aHMOJleACTBHeM MarHI1THbIX 
non eA 06MOTOK BHe MarHI.fTOnpOBOlIa - napaMeTpa napa3HTHO­
ro, npHBOIUlwero K CHH>KeHHIO BepxHefi rpaHH'IHOA '-IaCTOTbl. 
'4To6b1 CHH3HTb BeJTH'IH"Y HHJlYKTHBHOCTH pacceHHlUI, He06xo­
.D.HMO npHMeHHTb 60Jlee CJIO)KHOe ceKUHoHHpOBaHHe, HanpHMep, 
«3ananHblH» MeTOn: 

• pa3J1eJIHTb nepBH'IHYIO 06MOTKY Ha TPH 1.faCTH: B nepBoA il 
TpeTbeii paCn01l0)KHTb no OllHOH '-IeTBepTH, a BO HTOPOH - no­

JIOBH"Y BHTKOB (OT 06wero 'IHCJIa B nepBHlIHOH 06MOTKe); 

• pa311eJIHTb BTOPH'IHYIO 06MOTKY Ha llBe paBHhlX l.IaCTH; 
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• OnTHMaJlbHoti: (C TO<JKH 3peHH~ BCnHlJHHbI I1HAYKTHBI-lOCTI1 

paCCeJlHHJI) JlBJlHeTCH nocnCnOBaTCJlbHOCTb HaMOTKI1: 
13-16-23-16-la. 

BMecro ceKUHti: Y.l106HO HCnOJlb30B3Tb KOJlH'leCTBO nOl1HbJX CJlO­

eB npOBO.lla. 

OpHMep: nYCTb B nepSM'lHoti: 06MOTKC 16 CJTOeB npoBona, a BO 

BTOP"<JHOti: - 2 CJTOH, TQrna: 4-1-8-1-4. OOCi<OnbK)' nepBoti 

MO)l(eT H3MaTbIB3TbC~ 11 ceKUH~ BTOPHlJHOti: 06MOTKH, TO Heo6xo­

ID1MO l1H60 YKa3bJBaTb HOMep 06MOTKH (a, 6): 4a-16-8a-16--4a, 
mt60 orosapHBaTb OT.llCflblIO: 4-1-8-1-4 (ncpB3H ceKU"~ 00-

oTBeTcTByeT n e pBH<JHoti: 06MOTKC). HHorlla ceKuHoHHpoBaHl1e 

YKa3blBaJOT OTllCflbHO lf,JlH KIDK.l{Oti: 06MOTKH - nepBI1<JHaH: 4-8 4, 
BTOplt<JHaJl: 1-1. 

YBCJlH4eHUe KOJlH'leCTBa CeKllH", oco6eHHo, COnpOBo:lKllaeMOe 

yseJlH'ICHHeM (061)14HO, llBYKpaTHbJM) 'UfCJIa CJlOeB B CCKllHH 

(no Mepe ,llBU)f(eHH~ OT Kp3es KaTywKH K ueHTPY), npHBO,llUT 

K cYlllecrBeHHoMY CHH)f(eHHIO HHlIYKTUBHOCTH pacce~HH~. YBJle­

KaTbCH CCKllHOI-lHpoBaHHeM He CJlellyeT - yseJlH4cHHe LJHCJla 

ceKuHtI npHBeneT K POCTY llpyroro nap33HTHoro napaMeTpa -
Me:IKBHTKOBOH eMKOCTH, T3K)Ke CHH)KalOilleH BepxHlO1O rp3HH'-I­

HYIO LJ3CTOTY. 06bJLJHO peKOMeH,llyeTcH npUMeHHTb He 60Jlee 

9 CCKllU". 

PaccMoTpHM «BOCTO'lHblH)) MeTO,ll, Ha nput-ICpe KOHCTPYKUHU 

Me}!{K3CKallIlOro TpaHabopMaTopa TANGO NC-20. HH$JPM3UHfl 

nOJlY4eH3 U3 pa3po3HeHHblx HCTO'-lHHKOB B CCTH HHTCpl-leT, HOCHT 

HeoqmuHMbHbllt Xap3KTep, nOJTHafl 1I0CTOBepHoCTb He rap3HTI1-

PYCTCH! 

• Pa3Mep CCpnC'-IHI1K3 -lllJI24x30 (YK333H 6J1mK3HWHH poc­

CH"CKH" THnop33Mep). 

• MaTepHM ceplle'-lHHKa - Zll (HnoliCKI1H aHMor aMepHKaH­

CKOH M4, MO)l(eT OTJl I1'-13TbCfl OT nOCJIe)lHeH TunOM H Jlo.neH 

JJerHpYJOlUl1X 3JJeMeHToB). 

• 3a30p - 0,05 MM (npellnOJlO)l(HTeJTbHa~ BeJlH'-IHHa). 

• 06lUee KOJT WleCTBO CeKUH" - 32: 16 - nepsH<JHoH U 
16 - STOPUtIHOH; Ka)f(JJ;aJl ceKllHH oonep)KUT O,llHH CJIOH npo­

SOJJ;a. 
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• CeKwtoHHpoB3HHe: 1-1-1-... -1-1; nepBoA H3M3Tb1B3-

eTCH ceKUHH nepBlt'mOH OGMOTKH. HanpaBJleHHe H3MOTKH 

MeHJleTCJI C KalKAblM CJlOeM (ceKllHeH), nOCJIellOB3TeJlbHOCTb 
T3KOB3: nepB3H ceKllHfl nepBlt'moit OGMOTKlt (H3M3TblB3ercfl 

C11e83 H3np 3Bo), Me)KCnOHH3H H30nSlU}1H, nepB3fl ceKllHfl 

BTOP}1QHOH 06MOTKlt (H3MaTblB3ercfl cnpaBa H3neno), Me)K­
CJlOltHa}l }130n}lllH}I, BTOpa$! CeKU}1$! nepBlt'{HOH 06MOTK}1 

(HaMaTblBaeTC}I CJleBa HanpaBo), Me)f(CJI0HHafl }1 3D.n}lUHfl, 

BTopafl CeKUH.H BTOpH'mOH 06MOTK}1 (HaMaTblBaercH cnpaBa 

HaneBo) }1 T.ll. 

)],aHHbIH MeTOA n03BOn.HeT cyweCTBeHHo CHIHHTb Me)KBHTKoBYlO 

eMKOCTb, HeCMOTpfl Ha 01.J.eHb 60JlbllJOe KonHQeCTBO ceKUHH , 'ITO, 

D C8010 O'lepellb, MHHHMH3HPYeT IHlJlYKTH8110CTb pacceflHIUI! 

• OpaDOA - 0,18 MM (no MeJ1..H), 8 11aKOBOH H30nRUHH; 'mcno 
BHTKOB B CJToe - 200-220. 

• Me)fCCJTOHHaSi H30JUIUHfl - TOHKaSl 6YMara (He'ITO cpellHee 
Me)K.l{y KOHAeHcaTopHOH 6YMaroH H 'lepTe)KHOH KaJIbKOH ; 

npe.llnonO>KHTeJlbHaSi TonWHlia 70--200 MKM). 

• HaMoT3HHafl K3TyllJKa npoBapeHa B CMone, HanOMHH3JOweH 
no KOHCUCTeHUHH ca.uOBbIH nap, 6HTYM. 

n ocnc OKOH'laHIHI uaMOTKH npOlt3BOll,HTCSI: KOMM,YTaQHJI - Bce 

ceKllHH nepBlt'-IHOH 06MOTKH COeJUtHSl:IOTCJI nocnellOBaTeJIbHO: 

KOHeu nepBou ceKUHH CoellHHJleTCJI C H3'13J10M BTOpoA, KOHeu 

STOPO" - C Ha4anOM TpeTbeH H T.Jl. BTOpH'.JHaSl 06MoTKa KOM­

MYTHPYeTCSI aHanorH4HblM 06p330M. 

Jllo6onblTHblH MOMeIlT: S1nOHCKHe rt>HPMbl 06bl'IHO HCnOJIb3YlOT 

«BOCTO'lHbIH», a eBponeucKHe (B TOM 'IHCJle POCCHHCKHe, a paHee 

li COBeTCKHe) H aMcpHKaHCKlte - «3ana.ullbIU». 3TO " nocnY)KH­

JlO nOBonOM Jl]1J1 Hcn011b30B3HHJI «reorpa4>lt',ecKOH» TepMHHo-

11orHH. qeM Bbl3BaHO CTOJIb npHlIUHnH311bHoe pa3JIH'IHc? H3H-

60JJee BepOJlTHblMH npCJlCTaBJHllOTCJI llBe npH1.J.HHbI. 

Bo-nepBblx, 60JIee BblCOKoe Ka'leCTBO MaTepHan3, npHMeH.HeMO­

ro B RnOHCKHX CepJ1..C 'IHHKax. 3TO n03BOnJleT 060HTHCb MellblllHM 

KOJIH4eCTBOM BHTKOB)l.I1J1 o6ecne'leHJtJl HlIll,YKTHBIIOCTH nepBH11-

HOH 06MOTKH Ha ypOBHe, rapaHTHpYJOlueM Tpe6yeMoe 3Ua'leHHC 

HH)KlleH rpaw ... ·UloH 4aCTOTbl. TaKltM 06pa30M, Ha nepBblH MaH 

BblXOJlUna np06JIe~13 CH}1)KeHltJl HHllYKTHBHOCTH paCCeJlHH}I }1 

Me)l(BHTKOHOH eMKOCTH. 3anaJlHblM pa3pa6oTQ~lKaM npHXOlll1nOCb 
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«BoenaTb Ha .lJ.Ba c!>pOHTa», 06eCne'lHBaSi JlOJDKHYIO BCJ1WUtHY 
HHJlYKTHBHOCfH nepBH'IllOH 06MOTKH npH MI1HHMaJ1bHOH I1HllYK­
HIBHOCT" pacceSl IUiSl . Pa3peWHTb 3TO npOTHBopetme YllaBaJlOCb 
3a C'I eT YBeJ1l{ 'l eHHSI 'IHena BI1TKOB (J1H60 ce'l el-lHSI cepne'IIHtKa) 
11 CeKUI10HI1pOBaHHSI 06MOTOK. 06wee K0J1I1'1ecr80 ceKUHH - LlO 
9 WT. - 6bU10 8bl6pauo KaK 06ecne'IHBalOwee pa3YMHblH KOM ­

npoMlIcc Me)Kny 3Ha'leHHSlMH I1H.llYKTHBHOCTH paCCeJlHIUl 11 
Me)l(BI1TKOBOH eMKOCTH. DOCJ1e.llHIOIO CHH:lKaJ1H TaK)f(e 3a C'ICT 

npHMeHeHIHI Me)l(CJ10HHOH (Me:lKCeKIl110HHOH) H30J1S1UI1I1 601lb­
lllO" TOJ1WHHbl. JlaHIIYIO BepC1110 nO.llTBep:lK.llalOT pe3YJtbTaTbl 
113MepeHH" napaMeTpOB Cep.lJ.e'-lHHKa TANGO NC-20 11 HeKOTO­
PblX npymx MarHHTonpoBonoB (pHC. 4.11), BblnQJlHCHHblX Esre­
Hl1eM BaCHJ1b'leHKO (http:Ucharmel.chat.ru/index.html). 

BO-BTOPblX, coo6pa3Ho cBoeMY MeHTanHTeTY SlnOHUbl paccMa­

TPltBaJlH npo6neMY 38YKoBoro TpaHcc!>0pMaTopa c pa3nwIHhlx 
n03l1ul1lt OHH He OrpaHH1.(HsaJUI cc6S1 paMKaMH H3Mepel·mH, HO 
yneJlSlJlH MHQrQ lnmMaHl1Sl npoenyull-tBaHHIO " conocraBJleHHlO 
06beKTlIBHblX 11 cy6beKTJtsHhIX pe3ynhTaToB. BepoSlTHo. SlnOH­
CKHe pa3pa60T'IHKH Tex neT (70--80 rr. npOlliJloro CTOJICTJHI) 
Y)I(e 3Hanl1 , 'ITO Tpalicc!>0pMaTop, A l..J:X KOTOPOro npOCTHpaeTCSI 
(6e3 Sl8HhlX 3a831108) no 100 JUu. o6ecne411BaeT nyqwee Ka'leCTBO 
Bocnpmt3BCJleHJtSl, 'leM aHaJlOm'IHbIH. 110 orpaHl1lJ eHHblH cscpxy 

4aCTOTO" 50 KrU. 

"'" W/12S.40-O,3S '''' 0/11 00j64-4Q..O.08 

TANGONC-20IZI1?) 3350 
W/124x30 nJ1 1644-008 

PMC. 4.11 . CpaSHeHl1e MarHl1TOIlpOBOAOB 
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War nRTbd~ 

B ucnS:lX KOppeKUHH TaK)KC CJle.llyeT nplIMCHIITb IlaHnY'IWl1e 
KOHneHCaTOphl (XOpOWH CI>T, KCa, CCr), HO, KaK Y)I(e ynm,m­
HaJIQCb, nY'lwe 060i1n1cb 6e3 KOHneHcaTopOB. B nOCJTenlieM 
CJIY'Iae MO)f(HO nonblTaTbCH nOBTopUTb: 

• RX-KopppeKTOp KOHCTPYKUHlt JlUXtlUUKoro: hnp:tlwww.aml. 
nm.ru/articles/rx cQrrector.htm; 

·11'160 RL-KOppeKTOp CTuBa 6eHlJa (Steve Bench): htlp:Ume­
mbcrs.ao I.CQm/a na lo&en gi ncer/i n I ma t p4. pdf, h! t p:llmembers.aol. 
corn/ana lege" gi neer li n t ma t p5 .pdf (pHc.4.12), 

PaccMoTpHM 3TY cxeMY nOJlp06Hee. KOPPcKTop pa60TaeT KaK C 
MM-, TaK II C MC-rOJIOBKaMH. MM-roJIOBKa nm:UU11O'lae-rcSI K 
pa3beMY «C», MC - K pa3bcMY «A». UPII 3TOM «B» II «C» co­
ellllHeHbl Me)KJlY c060ii nepeMbl'IKOH. B KaqeCfBC nOBbillmlOUle­
ro (MC) HCrrOJIb3yeTcR TpaHccpopMaTop LL9206 wnellcKoH 
<tntPMbl «Lundahl». 3Ta :lKe cfntPMa H3rOTOBUJ13 II Bee OCTaJlbHble 
MOTOlJHble H3,llemUI KoppeKTopa, BKJJJO'laJl 33Ka3HbJe JlpoeceJlu. 
B nepBOM KaCKaJle IICnOJlb3yeTCSI Heo6bl'lIia.sI (,zUHI cxeM KOPPCK­
TOpOB) Jla~ma -JlY'IeBOH rCKCOn 6GU5. B TpltO,RHOM BK11JO'ICHHH 
:na JlaMna 06J1allaeT $aHTaCTH'lccKHMH napm.tCTpaMH: 

• ~poxollHall eMKOCTb - 0,5 nCI>; 

• CTaTH'lCCKHH K034>lPmmeHT YCHJlemUI- 140; 

• BHYTpcHHce conpOn1BJleHHe - 9 KOM. 

JlaMna pa60TacT C nCeBll04>HKCHpOBaHHbIM CMemeHUCM, 3anaBa­
CMblM llHO)lOM D2. KacKan nocTpoeH no TpaHccllopMaTopHoH 
cxeMC C Hcnonb30BaHueM Me}KKaCKanHoro LL1660. B Jl3HHOH 
KOMMYTaUHti TpaHc4>opMaTop nOHH)KalOllU1H, C K rp = 2,25:1. 
!lonOJIHHTCJlbHOrO CHH)I(eHHjI BblXOJlHOrO conpOTHSnCHHjI KaCKa­
ll.a .n06HB3JOTC.sI 3a C~ICT nOJlO)KHTeJ1LHoj;î o6paTHoH CM3H (UOe) 
no TOKY RllD4. 

K BTOPII'IHOH o6MoTKe nOJlK11IO'ICHO ncpBoe 3BeHO L1R4R8 pac· 
npeneJleHHOH uenl1 KOppeKW1H. 

Cne.llYlOwHti: KaCK3J1 aH3J1oru'lCli nepBoMY: HCnOJl b3yerC.sI neHTOJl 
7721 B TPHOJlHOM BKJ1IO'leIlHH (eraTH'IeCKH" K03cflIPHlmeuT yC"· 
JleHlHl-77; BlwrpeHHee COnpOTHBJlClIlte -1,9 KOM). CMeweHHC 
33J[acrCSI .Il~loJtaMH D1D3DlO. TaKJKe npnMeHReTClI noe no TOKY 
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RIID4. B K3CK3.lle Hcnonb3yeTCst BblXOJlHOH TPaJ1C<P0PM3TOP 
LL1623-PP (B llaHHOH KOMMymUlHi KTp ::: 2,7:1). 

Ha BbIXOll.e XaCK3ll.a ycraHOBJIeliO BTOPOC 3BellO uenu KOPpCKlU1Ll 

L2R2R9. CxeM3 npellOCTaBJlstCT B03MO)KHOCTb np" not.I OULII 

TYM6nepa SI nepeKJllO'-IaTb BblXOll B lie6arraHclibiH (SI 3aMKHYT) 

" B 6aJlaUCHblH PC)KHMbI (SI pa30MKHYT). 

BepmlTHO, 0pHrHHanbHblc n aMnbI 1l0CT3Tb He Y1l3CTCH, 110 !IX 
MO)f(HO 3aMCHMTb: 

6GU5 - 6CI7K-B, TPHOJlHoii "acrblO 6<!>12n, a 7721- 6n45C, 
6)1(52n (B TPHO.QHOM BKJlIO'ICHHH). O.llHaKO 3TO «Jl060BblC)) 33-

MeH bl, nCXO.llH li 3 <popMarrbHblX napaMCTpOB. )f(cn3TenbHO nOltT" 

.n.pyntM nYTCM, nepcp36oT3B CXCr.tY, n3npHMep: 

10 BBHJlY 60JlblllOro 3anaC3 CXCMbl no YCliJlCHHIO npHMCHI1Tb B 

nepBOM K3CK3.llC 6)f(52n (B TPUO.QHOM BKJlIO'ICHHH) , 3 BO 

BTOpOM - 6)1(43n (T3IOKC B TpHO.llHOM BKJlIO'ICHHlt); 

10 B CJlY'!aC MCnOJlb30BaHHH 6)1(52n CJlC.n:YCT npHMCHI.fTb MC)f(­

K3CKallHblH TP3HC<POPM3TOP C K Tp ;;;; 1:1; 
10 .o,JlH YK33allHblx BblWC Jl3Mn opraHli30n3Tb 63rapetiHoe CMC­

WCHHC; 

10 llcnb noe BblflOJlHHTb perymlPYCMOH It OTKJlIO'I3CMOti. 

CxeM3 6JlOKa nHTa""}! npCllCT3BJlCH3 Ha pHC. 4.13. 

WarweCTOM 

nCpCMCHHblC pC311CTOpbI - PCryJlHTOPbl rpOMKOCTJt: BOURNS, 
ALPS ($2(}-25) HnH, eCJ1H MO>KeTe eefie n03BOnHTb, TKD ($100). 
MO)f(HO C3MOMY H3rOTOBI1Tb K3'1CCTBCHHbIH JlHCKpeTHbul pcry­

mlTop rpoMKOCTH U11Ii, H306opOT, 33Tyxmmst. nOllpo6HO T3KHC 

KOHCTPYKUHH paccMoTpCHbl A. H. Ecn KalloBblM: http:Uwww.vc­
sini ka fa. rrom fU .com/vestn/" 1 II a tt . h t m . 

WarceAbMOM 

npHMCHHTb BbIXOJJ,HbIC Tp3UC$Opt.I3TOPbl- TAMURA, TANGO 

(ISO), LUNDAHL, SOWTER: 

h tt P :UkOeCfe r . rulta nco. h t mI; 
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http://www.eifl.co.ip/index/export/export2.ht m; 

http:Uwww.l undahl.se/; 

ht tp:lfwww.sowter.co.uk/. 

War BOCbMO~ 

npllMCWlTb JUiH3MJ.tlICCKHC roJIOBKI1 Hl.{ H umpOKOnOJlOCHbIC, nplt­

'leM IiX )l{CJlaTCJlbHO Bbl6 11p3Tb JlHaMerp OM OT 20 C!\.!, JlY'IUIe - 60-
JlCC 30. al.{ - pynopl-IOro Tlma. M aTCp l1 aJl nOllBcca IHt3KO'Ja­

CTOTHblX It UlHpOKOnOJlOCllblX TOJIOBOK - TKallb, a 11l14>q,Y30-
pa - 6yr.tara. BbJ60p BCCbr.i3 WHPOK: ALTEC, GOODMANS, 
FOSTEX, LOWTHER, TELEFUNKEN, SABA, SIEMENS ... 

0 1CJlye-r OTn3BaTb npCJln O'lTC HlIC KOHCTPYKTlIBHblM 04>OpMJIC­

"ilHIM <c)aK pblTblii $I.UlI1K,). «OI-lKC1-n>, «06paTHbIH pynop»: 

hit p :/!jense n -o n ken. n a rod. ruL; 

http:Uwww.melhujsh.org/audio/; 

http:Ukosat.consultit.no/- ketiI/lowtherlbigfunht.html; 

http://www.speakerplans.com/indcx.php?id - hornplans; 

http://www.lowtherloudspcakcrs.co.uk/hedlundl.html; 

il t t P :lIwww.lowtltcrJoudsDeakers.co.uk/ index.lltml; 

Il lt p:Uvi ncen t. b ricn t.frec. f r Ipav jon ds. Il t m. 

Pa3Y MCCTC$I. , ClfCTCMa. OCHamCHl-la51 TaKm,1 o6pa30M. BblXOllHT 3a 

paMIi" 6lOruKeTHOii, HO 3aMeJ-lY KOMnJleKTYJOwl1x MO)KHO npOH3-
1l0lUHb flocrcnellHo, a C TO'IKH 3peHI151 Ka'ICCTBa 3BYKOBocnpo­
H3Be,lleHlHI OHa npeB30itn.eT cywecrBeHHo 60JlCC JlOpOfHe. 

H nOClleAHee ••• 

npcJlJlo)l(eHl-Ja$l. aBTopar.1II ayn.liocl-1crCM3 He npeTCHllYCT Ha 3S31-111C 
«cauoii JlY~lwell ) - 3TO JIlIWb f10flb1TKa 06eCnC l ll-1Tb BbICOKOKa~ 
~CCTBClllloe 38YKo8oCnpOl13BCllellitC npll palYMHblX 3aTpaTax CHJI 

II CPCJl.CT8. A cwc - nOBOll nuunmi'i pa3 nocJlymaTb MY3bIKY! 

Yoa'lll BaAl! 
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nPIM10>KEH~E 

B npWlOJKeHl/e 6K.JUOtteHbl ozeOy/Oll{Ue KOHCmp~IlU: 
cmOitKO afiR ayiJuocucmeMbl Il coeOUHlllneJlbHble 
Ka6eJlU (MeJK6J1ot{Hble Il C/KycmWteClwe). 

0PUZlIHOJlbHOR KOHcmpYK1,UR cmOUKU nQ3BOJlJlenZ 

llelKO pezynupOBomb BblCOtny nOJ/OK, a nJQlOKe 

20pU30HmaJlbllYlO ycmaH08K)i annapamypbl. 

CoeouHlUlleJlbHble KLl6CJ/u BlJlnOJlHeJ/l>l1l3 iJocmyn­

HblX 311eMeltnlOe: pa3DeMOB ReA (<<n1l01lb'IUH») Il 

Ka6eJ/R UTP, npUAleHJle.M020 B KOMnblOmepliblx 
cem.RX. 
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CTO~ka A I1A anna paTYpbl 

CTOiiK<t ,ami annap,rryphl nn.n.ReTC.R He TonbKO )JleMeHTOM O<pOPM­

JJeHUn aY1ll10CHCTeMbl, 110 U n03130Jlm~T YCT3HODI-1Tb KOMnOJ-leHTbl , 

paUlIOHaJlhHO HCnOJlbJyn nJlOmanb KOMH3Tbl. EOJlee Toro, rpa­

MOTHO CKOIICTpYHpOB<tl-ll-lan CTOHKa 06eCne 'J).1l3aeT Jl onO)lJ-().1TeJlb­

IiYIO DH6pOIHOJlnUIl IO, npellOTBpawaeT neperpeB annapaTypbl. 

YCTal-IOBKa np0l-1rpbI B<tTeJln rpa~mJl3CTI-1HOK U YCHJlIneJJeH C OT­

Kp L>lTL>lM pacnOJlO)KeHl-1eM Jl3Mn I-Ja DepXHu e nOJlK11 CTOHKI-1-

npocToli 11 3~)<peKTHI3HhlH: cnoc06 11X I-1JOJlnuml (DJa llMHOH:) OT 

nCTefi ~IJHI (u) llOMawHl-1x )l{UI30THbIX. 

PaCCMOTp"M 3 STOPCKllÎÎ sapll 3 lfT. 

CTOnK3 npellCTaBJl5leT c060H llleCTb nOJIOK, J3KpenJleHHbl X Ha 

'-l eTblpeX onopax. MaTepUaJI nOllOK - 6epe30Ban cf>aHepa TOJI­

mJnl oi'i 20 MM (p liC. fl1.2). nOJlKa OKlIeeHa WIlOHOM 1-1 nOKpblT<t 

JI3KOM. B K3'l eCTl3e BepnlKaJIhHL>lX Ollop-CT.R)KeK npl-1MeHeHbl 
CTaJIbHbJe WmlJlbKI-1 M20 llJllI HOH 1300 I\IM. Ka)Kllan nOJlKa 3a­

Kpen1l5leTC5I rai1KaM I1. Me)KllY nOJIKOH H raiiKoH np01l0)KeHbl 

waH6bl. HCnOJIbJODaH l1 e WnHJ1eK nOJBOJl5JeT MeHnTb DblCOTY no-

1I0K no )KeJlaHI1IO. 

B K3 l leCTDe HO)l(eK MO)l(HO I-1CnOJlb30BaTb craHllapTHble 11eKopa­

THI3Hbl e 3arJlYllIKI1 111151 wnHJl e K 111111 BbITO '-lI1Tb WHnbL llhmbl 

Yll06HO BbITOl J).1Tb IIJ CTpm1TeJlbHblX oTBecoB, HMelOWHX no,uxo­

lUIWYIO KOHH'-IecKYJO <POPMY, npOCBepJlHB OTBepCTlle co CTOPOHbl 

OCHOBaHH.R H Hape3aB pe3b6y M20. EC1IH HeT D03MO)l(HOCTI-1 npo­

H3BeCTII TOKap l-l ble pa60Tbl, TO I\IO)KHO npOCTO 3aOCTpllTb w mlJlb­

KY lI a lllJl l1 cfJOB<WbHOM craHKe, TeM caMblM nonY'IlITb IUlm. 

C60PK3 CTOiÎK II n Jln annapaTypbI H3 rOTOBblX 3J1eMeHTOB He 

npellCTaBJl5leT K3KHX-lIH60 TPy.uHOCTeH. nOCJIe YCTaHOBKI1 Ha 

Bbl6paHHoe MCeTO I-te06XOllHMO n06 11TbCn ropH30HTaJlbHOrO no­

J10)l(eIH1.R Ka)l(,lI,oii nOJlKH C nOMOWblO CTpmlTeIlbHOro ypOBH5I. 

fOTOBa51 CTOl1Ka 11 BapitaHT paJMCll.leHI-151 annapaTypbI nOKa3aHhI 

Ha I>IIC. "1.1. H p liC. n 1.2. 
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Me>K6n o'"lHbIM iii aKYCTWlIeCKWH Ka6em'l 

nO)!(allyiî , HI! O)UIIi Km.mOIiCHT aYLUIOCHCTeMbl He Bbl3bIBaCT 

CTOJlbKO cnopOB Ha mo601\! J.1I-1TCpHeT-cfJopYh-le, nocmllueHliOM 

aYJlIlOTeXHHKe. HCCIIO)fCHQ HaHT" h-mccy I<nOJle3HbIX» COBeTQB 110 

Dw60py Mc)!(6J10~lHoro "JIU aKycrH~lecKoro Ka6eJui Toii mHl I1HO}\ 

~IOJlem1, qHlpMbl. 

OTJleJlhHhle Tel\lhl (BJllHlI-IIIe ((J-IanpaBJIeHHOCTH», «nporpeB», no­

CTaHOBK3 K36cm{ Ha CneWiaJlbHble onopbI) 60Jlee OTltalOT 330Te­

plI'leCKJlM, He)KeIli1 HaY'lUblM nOJlXOllOM. 

AaTopbI Jla/moll KI-IHnt npCDJJaralOT 'H1T3TeJUIM He nOJlCMH3I1PO­

Ban, a caMOCTOHTem,HO H3roToaHTb Heo6xoJlHMbiC llIIH aYllIIO­

CI1CTCMbl Ka6cJlH. L!.JlH Me)!(6J1o'lI lOrO Ka6cJlH nOTpe6YIOTcSI 

4 pa31,eMa ReA {({TfOJlhnaH»), )!(eIl3TeJlbHO n030JlO'leHHbIX, C 
TCq)JIOHOBOf, H30Jl~Ul1eH, HanpuMep: 

http://1ink.avc.ru/index.php5?module-production&c1ass-shQwGoods­
&goodsld 73869&rQQtDirld 5121. Tau(e Heo6xo,nHMO np1106-

pecTH Ka6cJlb Tlma I<He3KpaHupoeaHHaH BlITa}! napa mITOJ'i 

KaTeroplIH» (UTP CAT5E), nplIMeHHeMblH llJlH MOHT3)f(a JlO­

KaJlhHbl X KOMllblOTepHhlx ceTeil. 

CTOJ1MOCTb pa3beMoB MO)f{eT cYlUeCTBel-lHo pa3J1U'I3TbCH B 3a­

BI1CI1MOCTH OT QHlPMbl-113rOTOBHTeJiR H MOllelll1. o.lU13KO He HMe­
eT CMbICJIa npH06peTaTb O'IeHb llopomc - )f{eJlaTeJIbHO OCtaHO­

BJ.1.TbC5I Ha U3lleJl l151X CTOHMOCTblO 1,5-5 IlOJlllapoB. Ka6eJlb UTP 

CAT5E o6w-IHo CTOI1T He ,U0p0)Ke 0,5 ,UonJlapol3 3a OJUHI MeTp. 

TeXHOJlOrl1H 1t3rOTOBJlemUI Me)K6Jlo'IHoro K36eJl5lll0BOJIbHO npo­

era: 

• c K36eJl~ UTP CAT5E YIl3Jl5lCTC51 HapY:>KH3H 060JlO'lKa; 

• <leTblpe BUTblX naphJ aKKypaTHo OTD.eJI5fIOTC5I OllH3 OT npyrol1. 

Ca!'ttll napbl pacKpYlIlfsaTb nc CJlcllYeT! 

• ncp8blli 8apl lallT: I-Ia Ka)/(D.hlli KaHaJ[ nOTpe6YlOTcH llBe TaKl1X 

napbI, KOTopble l-Ie06xOll11MO CnJleCTU Me)f(llY C060H « KOCJ1<I­

Koih, (pliC. 02.1). nonpo6HoCTH 3TOH TCXIIOJlOmU paccMo­

TpeHbl 3n,eCb: 
h t t p;!lwww.euronet.nl/-ml:w!diy!cabling!nU;JlIadraadl .html; 

• BTOpoli oap llaHT - BOCnOJlh30BaTbCH MeTOllltKOH lll\lIiTPH5I 
Xpanhuoea, no KOTOpoiî Ka6cJlh pa3pe3aeTC}! Ha Tpl1 paBHhIX 
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'l aCTH (llnHHa KOTOPblX llomKHa COOTB eTCTBOBaTl) llmHle 
6Yllywero Me)t(6no 'IHllKa); ucnonh3YIOTC}l TPH BHTbJe napbl 
113 'leTblpex, KOTopble Ha611paIOTCH B >KryTbI no UBeTaM (Ha­
npllMep: 3 KpacHo-6enble napbl, 3 JeneHo-6enble napbl l1 
3 cl1He-6enble napbl). )KrYTbJ CnneTalOTC}l KOCI1'IKO". 
1l01lp06HOCTI1: ht tp:Uwww.dvdworld.ru/Sam/ship/cavel.ht ml ; 

• rOTOBhle )f(ryrbl pacnaHBalOTC}l Ha pa3beMbJ. 

PI'IC. n2. t MeJt<6no<fHbI/1 Ka6enb (nepBbI/1 eapwaHr) 

AKYCTI1'JeCKHH Ka6enb MO)t(HO HJroTOBHTb TalOKe c nOMOWblO UTP 
CAT5~ Hanpl1Mep, PYKOBOllCTBY}lCb MeTOJll1KaMH TOHU [11 (Tony 
Gee), KpHca Bellxayca (Chri s VenHaus): 
http://www.venhausl .com/diyeatfivceablcs.html. 

PHC. n2 .2 /I13roroeneHwe aK}'CT/.1"1ecKoro Ka6eJlR 
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PI1C. n2.3 ror08b1u Ka6enb(sapMaHr TOH'" r",) nl160 Kpl.fca BeHxayca 

PMC. n2 .4 rOro8b1U Ka6enb (sap",aHr Kp",ca BeHXayca) 

H eCKOJlhKO 33MClfaHHH: nJIeTeHbul Ka6eJll.> (KaK Me)K6J10'UlbIl1, TaK 

II aKycrllll eCKHH) xapaKTeplnyercfI n OBblweHliOn norOliliOn eMKOC· 

TblO. 31-0 MO)KeT noc.n:Y)KHTb npU'U1HOli caMOB036Y)KD,CHHH nony· 

npOBOltHHKOBblX Kor-. tno He liTOB aYll l10Cl1creMbl. JIaMnOl3blC KOMOO· 
HeHTbl HeKplITll'lHbl B 3TOM OTHOllleHHII . OltHaKO OOnbW3S1' CMKQC1·b 

Ka6CJUI cOBMecrHo C BblCOKIlM BblXOllHblM conpoTl1BJ1eHUeM, HaOpl1· 

Mep, IJItI-IIlJl·KoppeKTopa, MO)KeT Bbl3BaTb 3aBaJl A lJX . 

B JtlllTepHeTc HepeJ1.KO BCTpetlalOTCH peKOMeH1laUHI1 I1 cn OJI b30· 

BaTb UTP CAT5E C Teq,JIoHoBoll H30JlfluHe,' KaK nauJIy'mmiî no 

Cy6"CKTl1Bl-lbIM o ueHKaM (npl! npOCJJYlllllsaHIIH). 

1BB 



3TO 05MI CHlIeTClI HaHMeHhWe H eMKOCThlO TaKoro Ka5e1UI ( IlU3-

lleKTpWleCKaH npOWiUaeMOCTh Te fl)JJoHa H~DKe, ' leM Y OCTaJIhHhlX 

H30nllUl10HHblX MaTepuallOB, I1cnon h3yeMblx n UTP). 

KpOMe TOrc, np" lllOGOH MeTOllHKe n neTeHHH (CKPY"lUnaIH1H) 

Ka6eJlH: 3Ha'IHTeJlhHO ynenH'IUBaeTCH: aKTUBHoe conpOTUBneHue 

BBHllY 6011Muerc paCXOlla Ka6en H: (8 3-4 paJa) no cpanHeHHIO 

C npHMhlM (HecKpY"l eHHhIM), Il.JTO TalOKe He HneT Ha nOJlh3Y. 

ASTOPbl KHMnt Ta K)!(e npelUlaralOT CHH3HTb mar uaMOTKH no 

MI1Hl1MaJlbHO B03MO)KJ-Io r o (KOHe"IHo, BO I1J6e)!(aHHe HaeonOK He 

CJJellYeT HcnollbJOBaTb <(flPSlMotl» Ka6eJTb), a Ka6ellH, npl1HalUle­

)KallUl e pa3HhlM KaHaJIaM, He LlOJDKH bl 6 b1Tb B3al1MHO CKpY'-leHbl. 

ElUe Olll1H MOMeHT. K a6en h UTP BCTpe<JaeTClI llBYX BHJlOB: C 

UeJlbJ-lOT5IHYToi'i l1 Ha60pHoti )j(HJlOH. n OCJJelll-II1H MO)f(eT 6blTb 

npurOJUiTbCH npB HJrOTOnJleJ-IIH1 Ka6eJleH, pa60TalOLUHX B )l(ecr­

KHX YCJJOBlHIX. HeKOTopble CneUHalfHCTbl He COBeTYIOT Hc nOJlb-

30naTb ero B CTaUHOHapHhlX CHCTe Max. ASTOpbl KHurH p e KOMeH­

LlYlOT nponepHTb 1l01106Hble YTBep)!(lleHIUI, HOC5I LUHe cy6beKTHS­

HblH xapaKTep. 
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