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XKypran «BecmHuk A.PA.» siens-
emcs nepsbiM 6 Poccuu xypHanom O1si
nrobumeneli-camoOenbLUUKO8 U OPUEH-
mupoeaH Ha rnybnukayuu pasnuyHbIX
ayOuOKOoHCmpYyKyul, 06MeH ornbimom u
UHgopmayued.

BecmHuk A.PA. 3auHmepecoeaH 8
aKmueHoM omkiiuke yumamenedt, 0abbl
umemb npedcmaeneHue o 4Yuma-
meribckol aydumopuu.

Bce mamepuanesl, npucnaHHbie 8
XKypHarn, sensromcsi 6e320HopapHbLIMU,
3a UCKITIoYeHUEM crieyuarnibHO 3aKasaH-
HbIX Ha OrnpedesneHHyo memy.

lNpu nepenevyamke Mamepuarnos u3
«BecmHuka» rpocbba 0amb CCbINKY Ha
UCMOYHUK.

lNpsivasi cesisb rno men:

(812) 101-4769, ¢pakc: (812) 251-03-19,

BernkaHogy AnekcaHopy.
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W mHoroe gpyroe....

«HOBBY U SNOBBY»

Cnpocute noboro, kak OH NOHUMaeT
BblLLEO3HA4YeHHOe CIOoBO, W AeBATb U3 Ae-
cATK, He Konebnscek, oTBeTAT: Hy, Mapku co-
Gupatb, 3Ha4KK, MOHETHI... 13 ocoboro wvka
KTO-nNn60 paxe nNpo cobuparenscTBo aBToO-
Mo6unen MoxeT BcnoMHuTb. [a-c, Ha Pycu
noBerock Tak, Y4To nomck n dGnaronpuobpe-
TeHue BeLuew Ansi cobCcTBeHHOro nio6oBaHust
VMK, ecTb Onaxb Niogen cocToATeNbHbIX.
MHble, n3 oTcTtaBHON npodeccypbl, Ono-
BSHHbIMW conpaTvkamm Tewartcs. Te, KTO
no6oraye, KapTMHbI cObMpaltoT. MyLIKUH, TOT
BOT CMMCOK 3aBen CO6MasHeHHbIX ero Benu-
KUM TanaHTOM XEHLUMH N HeyCTaHHO ero
wupun. Takoe xo66m, YTO TYT ckaxellb. A
nogy focratka CKPOMHOIO AOCYXXHbIX pas-
BMEYEHWI 1 CTpacTeln cepaeyHbIX Bpoae Kak
MMeTb He nonaranocb. BoT n B Haw
NPOCBELLEHHbBIN BEK 3TU HUKEM HE NPONUcaH-
Hble HOPMbI XXUBYT W 30PaBCTBYIOT.

MpounTaB B MHBLIX OKOSO3BYKOBBIX XYp-
Harnax CHUCXOOWTENbHO-BLICOKOMEPHBIE Ha-
3ndaHns paduHupoBaHHbiX Hi-Endwmkos,
efBa He CpbIBalOLMECS HA BU3T U UCTEPUKY,
npuLlen s K 0QHO3Ha4YHOMY U ICHOMY BbIBO-
Oy: HblH4Ye x0060M JOCTYMNHO Kak pa3 ob6bly-
HOMY, CpeaHeMY YenoBeky. EMy HyHO GbITb
NPOCTO HOPMasIbHBIM MYXXWKOM (XKEHLLMHOMN),
nopaxeHHbIM B camoe cepALe 3TMM CamblM
no6uMbIM 3aHATMEM. A BOT KeM ObITb He
Hajo, Tak 310 GecrnonbiM «HelTpoy, abco-
NIOTHO CEpPbE3HO PacCy>AaloLLMM O HOBbIX
aBTO M HOBOW Xe ayAuoTexHuKe. AHrnunya-
He, poauBLune croso hobby, nmetot B crno-
Bape v gpyroe — snob unm snobbery. 3necb
yMeCTeH MuKpornpumep. 3HaKOMbIVi MOero
3HaKOMOro MMeeT HoBeHbkyto Audi 80 n ¢
nykaBbiM BUOOM Tak ceTyeT: «Hapo 6bl ee
Ha «6omby» (4utan BMW) 5-oi cepum no-
MeHsITb, a To nepef pebATaMmn HeyaoOHO».
TunuyHoe nposienexHne cHobusma! 3neck He
[0 OLIeHKN OObIYHBLIX MOTPEOUTENbLCKMX Ka-
YecTB M cepaeyqHoON NPUBSI3aHHOCTK; Noru-
Ka, ynpasnsemas MNOHATUAMU KOpMo-
paTtuBHOW Mopanu.

Kasanocb 6bl, nycTb cebe Tewarcs, ux
npaBo. HeT! MeTacTtasbl CTONUYHOIO CHOGM3-
Ma yrnonsnu B NPOBUHLUMIO, U yXe TaM Bce-
pbe3 TOMK 10T O «3aKnajgke Ha cTanenb»
Ongaku (Audio Note) c waccu u3 yncton
Meau Aa namnosbiM HAGOPOM M3 OpUTMHaNb-
Hbix WE (Western Electric). OgHa 3arso3a-
Ka, rAe B3STb BbIXOAHOW TpaHc oT Ongaku.
CornacHel Ha Tango (Tamura), Ha XyALWwuWn
cnyyan — Magne Quest. A kak camum cae-
narb? fla yto BbI! «Camonan 3aecb He yme-
CTEH», — OTBETST.

JlagHo... C y4eToM TOro, 4To paccuyu-
ThIBaTb Kackagbl GOMNbLUMHCTBO HE YMEET, Ha-
MOTKa BbIXOHOIO TpaHca — Bellb 3anpe-
AenbHas Ans NoHMMaHWs, nuTepckas hmpma
«Spb Sound» npeanoxwuna KlTel (KOHCTPykK-
Tophl). Ho aTo onATb Xe goporo, 4yepTt
Bo3bMu! KanpuaHele camofenbLumki LeHy B

Hobby (aHrn.) — yBneyeHwve, nobrmMoe 3aHs-
Tve ans cebsa Ha gocyre.

$ 250 — 300 npocTo OTKa3biBaOTCS MOHU-
matb. OnATb-Takn, nagHo. BosbmuTe Tonb-
KO BbIXOZHbIe TpaHcgopmaTtopsl no $ 40-60.
HeT! U aTo, okasbiBaeTtcsi, oporo. VHbie, KTo
1 He cobuparncsi nokynartb, Te ele nosy-
6ockansT, Mon, YTO X 3TO 3a TpaHcdop-
MaTtop Takomn, 3a 40 fonnapos, TONbKO AeHb-
v 3psl kmgaTb Ha BeTep. B «BecTHrke» Begb
cTaTbsi ObiNa Npo TpaHChl, TaM SICHO cka3a-
HO, YTO MeHbLue $ 60—90 3a LWIT. TpaTUTL BOB-
Ce HeEMpUNMYHO. YTO OT HUX OXUAATb XOpPOo-
ero?

Hy, rocnopa... FloToB AgnarHos. Ynoxure
nasiNbHWK B NpOMacrieHHyto bymary BMecTe
C pagvopetansiMy, NoMecTuTe ero B SILMK
13 OIOVIMOBOW OCKW U HAKPErnKo 3aKonoTu-
Te reo3asamMu. Tonbko Nocrie 3Toro MOXHO C
YMCTBIM CepALeM YUTaTb OKOINO3BYKOBbIE
XypHanbl, 6naro 4YMcro uUx yxe 3a OIOXUHY
nepesanuno.

Xo66ucT xe rotoB owmbatbcs, HTOOLI
HayuuTbCsl, CNOCOBEH caM BbIKPOUTb HEHa-
BUCTHbIE KapKacbl Ans KaTyLllek TpaHcdop-
MaTopOB U BPYYHYIO HALUMHKOBaTb «6axpo-
My» Ha nakoTkaHu ansi msonsuum. OH
pacnoTpowunT Kyyy pa3bemMoB u gobynet
OTTyAa HyXHble MO pa3mepy rHesaa, 4To6bl
ycTpouTb naHenbku nog 300B. U, kak Hv BO3-
MyTuTenbHo, obownaetcs 6e3 kabenen
LCOFC, npunost «ayouoHOTOBCKOW» BblAer-
k1 n namn Toshiba, notomy kak apyrve He
3By4aT, XOTb Tbl TPECHU. A BCe NOTOMY, YTO
OH, pOBKMIN camonanbLUVK No ONpeneneHunio,
KPenko KOMMMEKCYET OT HEBO3MOXHOCTU
mmeTb cyneppasbeMbl WBT n KoHAeH-
catopbl Black Gate/Rubicon, nHeim po-
CTaloLMecs «Ha xansisy», nyLlb OTTOrO, H4TO
TOPIYKT OHW O4-YEHb NPECTMKHOWN 3BYKOTEX-
HUKON.

PeuenT oT noneunTenbckoro coBeTa pe-
hakumm «BecTHUKa»: NnpekpaTuTe KOMMek-
coBaTb cenyac xe, a CHo60B roHWTE B LLUEO,
rae Hy Bctpetute! OTNUYUTE MX MOXHO MO
HECOKPYLUMMOW NpaBoTe B TOM, YTO YK OHU
3HaloT, KaK JOIMKHO 3ByYaTb M e Kakow ane-
MeHT B TpakTe nopTuT. OHM Bceraa 6e3 cken-
cuca OTHOCATCSl K COBCTBEHHOW NMEPCOHE U
CTPOSIT 6pes3rnvBy0 MUHY B OTHOLUEHUM
npoagykta 10-neTHen gaBHocTu. Ux pneno —
nopyrueaTb OTe4eCTBEHHOIO NPOU3BOaUTE-
NS, HW Ha YTO TONMKOBOE He CMOCOOHOro, U
YBAHMMBO HPABOYYUTb «CaMOLENOK KyXOH-
HbIX», KOTOPbIE CO CBOMMW YYAOBMLLHBIMU
nogenkamun B MXHUA GU3HeC nesyT.

A Ha 4TO nonesHoe rogHbl Bbl, Marn n
Yapogeu 3anpunaBoyHOrO NPOCTpaHcTBa?
Konb He cna6o, nposiBute 6e3 cnecu u Bbl-
COKOMEpPUSI XOTb Manyo TONuKy CBoero 6po-
HEBOMHOrO WH....Ta Ha CTpaHWLax XypHana
ans camofensLmkoB. Tonbko, Yyp, He cno-
BoOnyanTb. C 3TMM cTynanTe B LBETHble

XypHanbl.
C npusemom Kk mem u Opyaum
u.o.en. peo. A. benkaHos.
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3HaKOMMTb uuTaTensl ¢ oteue-
CTBEHHOW HET HyX[bl, OHa [0-
cTynHa BcsikoMmy. 3apybexHble nsaa-
HUSI, HECMOTPS Ha BbIXOA MHOTUX B
Internet, pocTtynHbl Aaneko He Bcem.
Bnaropaps yenoBeKy LUIMPOKOW HaTypbI
v wegpovi aywn — Muxaunny Bopuco-
BY, Mbl MONy4Xrv B pacrnopsbkeHne Ho-
mepa ¢ 1-ro no 4-i camoro aBTopUTET-
HOTO M3[aHusi Mo NaMnoBOW TEXHUKE B
LWraTtax — «Glass Audio» 3a 1997 .
WTak, npuctynum:
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HecomHeHHo, «HecyLLMM» maTepua-
floM NepPBOro HOMepa HOBOIo rofa siB-
nsetca nyénukaums KOHCTPYKLUUN OByX-
TaKTHOrO YCUNUTENSA Ha MOLLHbIX
nepepatoLLmx Tetpogax Eimac 4-250A.
Ha obnoxke npeacraeneHa ero LBeTHas
doTorpadus. YeTbipe TeTpoaa npuyya-
nvBomn opmbl ¢ aHOAHBLIMU Konnavka-
MU U KaXObli pa3aMEpPOM HE MEHbLUEe
nutpoBol 6aHKM ycTaHOBNEHbI Ha
antoMUHUEBOM NUCTE, TOMLLUHOM 3 MM.
Kopo6ka u3 csernoro ay6a. brnok nu-
TaHua oTAenbHbll. Bec ycunutensa
(stereo, o6a kaHana Ha ogHOM Luaccu) —
6e3 manoro 50 kI, npu pasmepax nno-
wankm 43x43 cm. CtaTbsi conpoBoXaa-
etcsl nogpobHeNlM onncaHueM 3a-
Mbicna, cxemoW, ¢oTorpacduamu
cobpaHHbIX NeYaTHbIX Nnat, pUcyHKaMm
nnat (B 4acTu NUTaHUs, oCcTanbHON
MOHTaX HaBECHOW), ocuunnorpammamm
1 XapaKTepUCTUKaMUN UCKaXKEHUIN, MOLLL-
HOCTU M 4YacToTKon. EcTb 1M warning,
Bce-Taku 1280V Ha aHoae v noTpebne-
Hue ot cetn 1,5kBA npu makcumans-
Hol MoLHocTK 175BT. NpuBeaer faxe
CMUCOK KOHTOP, rae MoXHo npuobpec-
TV KOMMNMEKTYOLUE ANS NOCTPOMKY Ta-
Ko MaxuHbl. MoXHO No-BCAKOMY OTHO-
CUTbCH K OBYXTakKTHUKaM, HO Takomn
3penbIi NOAXOA U 3aKOHYEHHOE BOMMo-

190v

400v

OB30P 3APYGEXHON NEPNOANKN

LeHne B Xeneso BbI3bl-
BalOT yBaXk€HUE U Bepy B
To, 4YTO 3Ta WTyKa Aewn-
CTBUTENbHO XOPOLLO 3BYy-
yuT. MNpuBoanm 6e3 noa-
po6HocTen cxemy
ycunutens (oHa-To Kak
pas Knaccuyeckasi cxema
Williamson’a) u npegnara-
eM nonpo6oBaTb Hally
K71, nyctb ato Gyget
Baw cynepnpoekt. Puc. 1.

Hanee Puk BeprnyHg
npoaormKaeT METOANYHO U3-
MepsATb namnbl (curHanb-
Hble NeHToAbI B 3TOT pas3) U

HaxoaAuTb OJN1A HUX ONTU-
MarbHbl€ pPeXuUMbl NO Ha-
npsXXeHnam Ha aHoAde, no
ceTKaM U ToOKaM B 3TUX Le-

Puc. 2. ®aszouHeepmamop LLImMumma ¢ KackoOHOU Ha-
2py3koli 8 kamode. Mark Kelly.

nax. Bce, kak Bceraa,
norM4Ho ceefeHo B Tabnuupl 1 rpadgu-
Ku. TouHo U HemMHorocnoBHo. Basoem ¢
Opukom Bapbypom oHu cocTaBnsitoT
rpynny NOCTOSIHHBIX (LUTaTHLIX) aBTOPOB,
3TaKu1X 3amnnCcHbIX BCE3HaEK, KaKoBbIMU U
SABNSAIOTCA Ha camoMm Jerne.

3pHo Bop6enu (Erno Borbely), kak
UCTUHHBIA HEeMeL,, NeaHTUYeH o Me-
noyeni. OH onybnukoBan cxemy nuHen-
Horo ycunutens ¢ 6anaHcHbIM BbIXo-
nom. Ei npepwectsyetr Hebonblias
Teopus AuddepeHLnanLHoro kKackaaa,
a 3aTem npakTuyeckas peanusauus c
droToneyaTHbIXx NNaT B HaTypanbHbIN
pasmMep, ykaszaH/eM pexunmoB U nocne-
[oBaTenbHOCTU HACTPOMKU.

Mapk Kennu (Mark Kelly) Bo BTO-
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Puc. 1 Cxema PP ycunumens Ha Eimac 4-250A nyyeebix mempodax. Michael A. Burrows.

pon yactu ctaten «The Search for
Linearity» (nepBas 6bina B npoLunom
rogy) NpoAomKaeT cknafplBaTe namnbl
B NnomcKax caMoro nuHenHoro rubpvaa.
Kak Bam noHpaBuTcs LUMUTTOBCKUIA (ha-
30MHBEPTOP C KacKoOHOW Harpyskow B
katoge. [llpuaymatloT xe nioau...
Cwm. Puc. 2.

W, HakoHel, CKOTT ®PpaHKnaHg
(Scott Frankland) 3akaHuynMBaeT cBoto
cepuio (TpexvacTHyto) o63opa TEXHUYE-
CKOW nuTepaTypbl, NOCBSALLEHHON nam-
nosol TexHuke. Ham ato GoraTcTBo,
cKopeli BCero, HE[OCTYMNHO, OfHAKo, BOT
HECKONbKO MOHOrpaduin, MOXeT yaacT-
csl ux otkonate B JleHuHke (Mockea)
unu B MNutepe (B-ka CanTteikoBa-Len-
puHa).

1. Samuel J.Mason and Henry
J. Zimmerman, «Electronic Circuits,
Signals and Systems (John Wiley &
Sons, Inc., NY. 1960).

2. M.E.Van Valkenburg, ed., «Circuit
Theory: Foundations and Classical
Contributions (Dowden, Hutchinson &
Ross, Inc., Stroudsburg, Pa, 1974).

3. George E.Valley and Henry Wall-
man, eds., «Vacuum Tube Amplifiers
(Mc Graw Hill Book Co., Inc., NY. 1948).

Mocnegnuit Tpya nepeBefeH Ha
pycCcKuiA A3bIK, CyLLECTBYET B IBYXTOM-
HOM W3[aHWUX NofA Ha3BaHWeM «IneKT-
pPOHHbIE ycunutenu» n npegcraBnser
cobow cbopHUK paboT MHOrMX apmMelic-
Kux, BoeHHo-mopckux u BBC nabopa-
Topunn CLUA, npeactaBneHHbIX B
HaUuMoHanbHbIN UccnegoBaTenbCKUN
ueHTp MnHOGOPOHBI 3TOW CTPaHBI.
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Ha TpeTb XypHana ctaTbs
HopmaHa KopeHa (Norman L.
Koren) no npumeHexHuto npo-
rpammbl SPICE (komnbtoTepHoe
MOZEenupoBaHUe CXeEM) B MpUIIO-
XXEeHWUU K NpefBapuUTENbLHOMY yCU-
nutento Dynaco PAS.

3atem ¢puHH KOkka TonoHeH
(Jukka Tolonen), goBonbHO 4ac-
ThI TOCTb XypHana, nyonukyer

F.Langford-Smith

RADIOTRON
DESIGNER’S
HANDBOOK

A PRODUCTION OF
AUDIO AMATEUR PUBLICATIONS INC.

PETERBOROUGH NEW HAMPSHIRE USA

Yrto ocobeHHo HpaBuTcsa B G.A.,
Tak 3TO nucbMa. 30ecb B caMOM
nene nNpoucxoamuT MaccoBbli 06-
MEH MHEHUSIMU U 3HaHUSAMU. TOT e
D. O’'Rourke npuBoguT no npocbte
ynTaTtens cBol cxemy Ha 211-m
Tpuoae. Mbl He cMornu yaepXaTb-
Cs1 U TOXE ee BOCMPOU3BOAUM, XOTb
OHa M 3aHUMMaeT MHOro MecTa.
(Puc. 5). Bot ato aencTBUTENBHO
3nopoBo! Pypk elle conpoBoxaaet
npefocTepeXeHnsammu, 4To, Mon,
€Cnun y Bac HeT onbiTa paboThl € Ha-
npspkeHmamu B 1,5-2KV, To nydwe

BeCbMa MPOCTPaHHyI0 CTaTbio C
NPOJOIMKEHMEM NO NMPUMEHEHUIO

namn B BbixogHoM 6ydpepe DAC’a. O6me-
puB ky4dy namn (12AX7, 12AT7, 6DJ8/
6922) BO BCEX MBICIIUMbIX U3BECTHbIX CXE-
Max yCUIEHUsI CUTHara no HanpspKEHUHo 1
TOKy, FOkka octaHoBuncs Ha 6922. OH Tak-
e BnafileeT TEXHOMornen aHanunsa cxem ¢
nomoLybio nporpammel SPICE n Bcerga
npeanaraeT XopoLUo apryMeHTUPOBaHHbIe
u onpoboBaHHble pelleHus. Bropas yacTtb
cTaTbl HaMu yxe nony4veHa u obeyxae-
Ha. Bo3amoxHO, Mbl ee ony6nvkyem, Tem
6onee, YTO OHa COOEPXKMUT PUCYHOK NeyaT-
HOI MraTbl U TOYHbIE peKOMeHZauun no
UCMOb30BaHUIO 3IEMEHTOB.

Onatb ApHo Bop6enu B cBoel apuin-
CKOV MaHepe OeNnuTCA CXeMOW Nnpeaycu-
nutena MC/MM c nonHenwen pacnevar-
KOW neyaTu B NOMHbLIA POCT U NepeyHemM
anemeHToB. OH B CBOE BpEMSsI BO3rnaBnsn
othnen paspa6ortok B Dynaco un David
Hafler Company, natb ner «ortpybun» B
Motorola, a nocnegnue 17 net Tpyautca
B eBponenckoMm otaenenun National
Semiconductor. Ero xenesHas noctynb u
6poHebOMHOCTL peLleHnin MoryT Koro
yrogHo NpuUBECTU 8 3aMeLLaTenbCTBO.

Bot yxe rog, kak Beiluen CD-ROM ¢
3HaMEHUTBLIM CMPaBOYHWKOM MO Namnam
u namnoBoi xe TexHuke «Radiotron

Designer’s Handbook». B opurunane ator
donmaHT umeet pasMepbl 15,5¢cMm (Lwmp.),
23cM (BbIC.) U TOnNLMHOW 7,6cM. B kom-
nakT guck ynoxunu 1498 crpanuy (!) aB-
TOPUTETHENLLEro TEKCTa U rpadnKoB BCe-
BO3MOXHbIX Namn. Bel 3anyckaete Adobe
Acrobat nog o6onouykonn Windows u
nonb3yeTech 3TUM Knafe3eM 3HaHUI, Hero
Ha Bymare (UMeeTcs B BUAY KHUra) AHEM
C orHeMm He cbiwewb. Oasug O’Pypk co-
obLuaeT cBou BnevatneHus. [Ans Tex, koro
3auHTepecoBana BO3MOXHOCTbL Npuobpe-
CTU 3Ty 3MEKTPOHHYK SHUUKIIONeauio,
[aeM HaBOOKY:

Radiotron Designer’s Handbook
CD-ROM, by F. Langforg-Smith. 3akas-
Hon nHpekc # CDRDH. CtoumocTb
$69,95 nnioc $7 Ha Tepputopuu LUTaTos.
Mockinka B Poccuio, BO3MOXHO, yBEMUYUT
CTOMMOCTb (XOpOLLO, YTO Mbl HE Ha Map-
ce xuBeM). Paccoinkoi Begaet . Old
Colony Sound Laboratory, PO Box 243,
Peterborough, NH 03458, US. Ecrnu ro-
BOPUTE MNO-aHIMUNCKU, BOT TeNeqOoHbl:
(603)924-6371, (603)924-6526. MoxHo 1
no cakcy: (603) 924-94-67. Y Hac noka
TaKOWM HY>XHOW BeLUu B pefakuun HeT, Mo-
XeT ObITb, KTO nogenurtcs. Torga BOT BaM
6naHk 3akasa (CM. BHU3Y).

YX HE CTOUT pUCKOBaTb.

Volume 9. Ne3. 1997

3TOT HOMEP Mbl yXXe 3auuTanu 4o Abip,
XOPOLLIO, YTO BOBpPEMsi 0OlyManuch 1 cae-
nanu HeckomnbKo Konuii. B nepsom Home-
pe 3a 94 rog HoGy Wuwunao snepsbie
ony6nukoBan cBo oAHOTaKTHUK Ha 300B
C MeXKackaZlHblM TpaHCcOpMaToOpOM.
3atem nocnefoBana cepus cTaTten yxe
aMepuKaHCKUX CaMOAEenbILMKOB C peakLm-
el Ha cxeMy. Bbinn B HMX 1 cBou 3abnyx-
OEeHUSA, U TOHKME OTKpbITUA. MNoTok nucem
B pegakumtio G.A. noaTBepxaan TOT Xu-
BENWNA nHTepec BOKpyr pas3paboTok
Shishido-san, koTopble cHUcKanu emy
MupoByto nonynspHoctb. Cepusa WAVAC,
pa3paboTtanHasa Hoby, y>xe 3anpocTo KOH-
KypupyeT ¢ Audio Note, nputom, 4Tto nNn-
weHHaa muctuymama KeopTtpyna, oHa
obnapaet kyna 6onee MOHATHOW WM Mpo-
3payHon upeein. lNpencraeBnaem cxemy
ofHOTaKTHUKa Ha Puc. 6.

He mMeHee vHTepecHbl usbicku [loHa
Ixenkunca (D.Jenkins). On faBHO cne-
LManuanpyeTcsl Ha ONTUMU3aL MU BKIO-
YeHUs namn B pasnuyHbIx cxeMmax. Ha aror
pas, C MOMOLLbIO U3MEPEHUI U MALLMHHOTO
aHanusa, OH BbISICHAET onTMMarbHOe
BknoveHne 2A3. OH BbIBEN, YTO MpU pa-

OLD COLONY SOUND LABORATORY PO Box 243, Dept. GI7 * Peterborough NH 03458 USA Tels. 603-924-6371, 603-924-6526 Fax 603-924-9467

U Ye S! Please send me
Qty. Part # Description Price Ea. Total Price
$
*Shipping
Handling $ 2.00
Total Order $
* Mastercard ® VISA ® American Express ® Discover ® Check or Money Order in US Funds Drawn on US Bank ®
CARD # Expiration Date . . . .
Shipping Weight for CDs is 1 Ib. each.
TELFAX Today's Date SHIPPING BY WEIGHT:
Rest of World
Name WelghtinLbs.  Domestic (UPS) Canada (Air) Surface Air
13 $500 $ 850 $11.00 $23.00
Street 46 $550 $12.50 $17.00 $39.00
19 $600 $16.00 $23.00 $56.00
City State Zip Code
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Puc. 5 Cxema SE ycunumensi Ha npsiMoHakanbHbix 1H4G u mowHom mpuode 211 David

O’Rourke.
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120VAC

6ote 2A3 ¢ TpaHCHOPMAaTOPHOW Harpys-
KOW, onTumarnbHoe cmelleHre byaeT oko-
no 31-33 B, npuyem ncnonb3oBan B Ka-
YEeCTBE Harpy3Kku pearibHble aKyCTU4eckue
cuctembl. Bce noaTeepxaeHo cnektpamm
n rpacpmkamu ¢ Tabnuuamm.

[ocTtoliHa BHUMaHUA 1 cTaTba 6pa-
3UNbLCKOro cneuunanucta dayapae Ae
JNuma (Eduardo B. E. De Lima). OH, uc-
nonb3ys CBOK CaMOAENbHYH akyCTUKY Ha
rornoBkax KEF, Peerless u JVC, umetoLuyto
NPaKkTUY4ECKM YUCTO PE3UCTUBHbLIA UMMNe-
[aHC, MccreoBan peakuuo CBOEro OHO-
TakTHUKa Ha 300B. B KoHUe KOHLOB, Bbl-
YUCNUN CNOCOBGHOCTb «TPEXCOTKU»
paboTaTb ¢ MUHUManbHbLIM BbIXOAHbLIM CO-
NpPOTUBMEHNEM. BbILLNO, YTO MeHbLLe 2 OM
oXuaatb Bpsig N CTOUT, B 3TOM CIy4ae co-
NPOTUBMEHME Harpy3kvM Ha aHoge namnbl
[omkHO ObITb 6-6,5 KOM /8 OMm. To xe ca-
Moe coBeTytoT cnpaBoyHuku WE, npu atom
naMna y HUX UCMNOMNb3yeTcs Npu Makcu-
MasibHO BO3MOXHOM paccesiHuu Tenna Ha
aHofe. BoamoxHo, 5 kOm 1 ecTb Benu4u-
Ha, HA KOTOPOWM MOXHO CONTUCH C TOYKM
3pEHUST BCEX BO3MOXHbLIX KOMMPOMUCCOB.

Volume 9. Ne4. 1997

Ha 06noxke Hap1CcoBaHbl, C NOMOLLbIO
KOMNbIOTEPHOM rpadukn, TpexmepHble
XapaKTepUCTUKU UCKaxeHuin. ITo JInHH
OncoH n Mart Kamna (Linn Olson, Mat
Kamna) ¢ nomoLybo coBpeMEHHENLLNX
uameputenbHbix npubopor (paspe-

waroLasn cnocobHocTb BNnotb o 12046!)
nonbITanuch BbISICHUTL NoBeaeHne 6SN7
B CEMM pasnu4HbIX BKIoveHusax. Kpome
0oBbIYHOrO Kackaga ¢ pe3avcToOpoOM B aHO-
ne, 6binv NnpenapupoBaHbl kackaabl SRPP

240V

(4 WT.) 1 Napa ¢ TpaHCOpPMaTOPHOI Ha-
rpy3koi. FapMOHUKU NpeacTaBneHbl [0
10-i. TyT e cneayoT [oraakmn 0 BO3MOX-
HOWM KOppensunn ¢ CyGbeKTUBHBIM BOC-
npusatnem. Camoe 3abaBHOe B TOM, YTO
OHW NpeanaraT U3MePEHUs1, MOXOXNE Ha
MEeTOAbl U3MEPEHUn UHTEPMOLYMALMM,
Ha3Hayaa um ropasgo 6Gonbuwytko
MH(POPMATUBHOCTb, YEM CMEKTPY rapmMo-
HUK. 1o Ux MHeHuIo, BLICTpOe 3aTyxaHune
CMEKTParbHOro «XBOCTa» SABMSAETCA NOYTU
rapaHTuei npunuyHoro 3syka. CTout npu-
cnywarbcsi, oHM oba npekpacHo obpa-
30BaHbl U XOPOLLO OCBEOMIIEHbI O NOJO-
XXEHUN fen B COBPEMEHHOW WHAYCTPUU
3ByKO3anucu 1 Bocnpousseaenus. Mx cra-
Tb$l, BO3MOXHO, TaKXke CTaHeT AOCTYMHON
ons yutatenen «BectHukay.

lOkka TonoHeH, Kak 1 bbino obeljaHo
B Ne2, 3akonuun ceoii DAC ¢ aHanoroBbimM
dunsrpom 1 namnosbiM 6ydepom. Cxe-
Ma BrofHe AOCTyMNHa AN NOBTOPEHUSI.

HopmaH KopeH 3akoHuUun ckyyHem-
LLUME UrPbl CO CBOMM NPEAOM C NOMOLLbIO
koMmnbloTepHon nporpammbl SPICE. U
Yero OH TOMbKO HE Aernarn co Cxemou npe-
ga: phono ¢ RIAA, perynatop Tem6pa,
NUHenHbIn ycunutens ¢ OC no no-
CTOSIHHOMY TOKY, COBEPLLUEHHO HE pea-
TMPYIOLLNA HA U3MEHEHWE Harpysku, u
npoyas... Bneyatnenne takoe, 4To Ha
namnax 12AX7 Bnopy 1 ycunurenb MOLL-
HOCTW MOCTPOUTHb, Halunack Gbl Noaxo-
Jsilas nporpamma.

HakoHeLl, 3akaH4YMBaET HOMEP CTaTbsl
®pepepuka 3anutua (Frederick J. Seitz).
B Hel gaH ANWHHENLWUA CnNUCOoK aHarno-
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Puc. 6 Cxema SE Ha WE 300B ¢ mexkackaOHbiM mpaHcghopmamopoMm Bepcusi 06HoerneH-

Has u ynydweHHas. N.K. Shishido.
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roB Ainsi Namn BOEHHOMO NPUMEHEHUS ce-
pumn VT ¢ rpakfaHCKUMU aMepPUKaHCKUMMU.
CTaTbsl XOpoLLa KaK peaKuin cnpaBOYHbIN
Martepuarn.

3TnM, ogHako, HoMep He ncdepnax. K
HeMy MPUNOXeH BKNafblll MO Ha3BaHW-
em V&T News. V&T osHauvaet Valve un
Tube, 4TObbI M ANSt amepukaHUeB, 1 And
aHrmuyaH 6bIno NOHATHO, YTo 310 «HoBO-
CTV NaMnoBoW MHAyCTpum». MNoka aTo npu-
noxexue K xypHany 6ecnnatHoe. Bnoc-
nencTBuM Takoe HasBaHwe Oyner MMeTb
XypHan ¢ NOAMUCHON CTOUMOCTLIO Ha rof
$ 50. MonHoueHHbIN BbINyCK oXuaancs B
ceHTAbpe. Tak BOT, U3 8-Mu1 CTPaAHNYHOIO
NPUNOXEHUs1 Mbl y3Hanu, 4To choHz nog
Ha3saHuem Defense Enterprise Fund uH-
Bectuposan $ 3.000.000 B coBMecTHOE
poccuiicko-aMmepuKkaHCcKoe NpeanpuaTie
(uutait Svetlana Electron Devices, Inc) ¢
Lenblo KoHBEpcuM netepByprckoro npeg-
npuaTtua. OTTyda Xe Mbl y3Hanu, 4To
S.E.D. koHTponupyeT 60nbLLyto YacTb Npu-
BaTU3NPOBaHHOTO (sic!) rraHTa u Hanpae-
NSIET HEMBICIIUMBIE YCUINWS HA pa3BUTUE
[oporoi Hawemy cepguy «CBeTnaHbi».
XM, cka3aTb Mo npaeae, Aeno o6¢cTout ns-
PSIDHO MHa4ve, BNpOYeM, NOXUBEM — yBU-
oum... lanee S.E.D. cooblyaet, 4to 3puk
Bap6yp (Eric Barbour) npurnaweH B vH-
XeHepHyto komaHay Svetlana, ToNbKo He 'y
Hac, a B Potrola Valley, wrat KanudopHus.
B HoBoOGpa3oBaHHOW nabopaTtopum oH By-
[EeT 3aHMaTbCA COCTaBMNeHUEM TEXHUYEC-
KX 3afaHui 1 TECTUPOBAHWEM NaMM pas-
NMYHOTO NPUMEHEHUS, 3BYKOBBLIX B TOM
yucne. YTo X, ecnu HawuMm 3TO Hago, Tak
nycTb TeNepb aMepyKaHLbl HaBSXXyT CBOIO
WMHMUMATMBY U, HAKOHeL, 3acTaBaT pabo-
TaTb «CBeTnaHy» no-Hacrosiemy. Mel um
He NpUrogunuck, a xarn...

Plitron Manufacturing coobwiaet o
Hayane BbiNycka HOBOW Cepuu TOpPOU-
[anbHbIX BbIXOAHbIX TPaHC(OPMaTopoB,
CKOHCTpyMpoBaHHbIXx Menno J.van der
Veen’'oM. 3TO eAMHCTBEHHAA KOMMaHUS,
nNpou3BoasLLasi BbIXOL4HbIE TPAHChl HA TO-
pax. PeknamHble xapakTepUCTUKM Ha HUX
nNpocTo yOolHbIEe, XOTHl, Kak Ha CamMOM
nene — He Begaem. Ecnu koro-nnbo ato
3auHTepecoBarno, coobLiaem agpec:

+500V

V3A | 5687
R16 V3B R17

T2
LS1
SPEAKER

va
845

F+
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400V

Puc. 7. Mocmoeoe eknoveHue MexkackadHo20 mpaHcgopmamopa e SE ycunumene Ha

845-m mpuode.

Plitron Manufacturing Inc., # 8 601
Magnetic Dr., Toronto, ON M3J 3J2,
Canada, tel: (416)667-9914, Fax:
(800)754-8766, website http://
www.plitron.com.

B nucbmax aToro Homepa pasropenach
auckyceusi ¢ Mapkom Kennwm, 6onbLuvm
crneunanucTomM Nno COCTaBIEHUO MHOTO-
aTaXHbIX kackafos (cM. 063op G.A. 1/97).
B otBeTte Ha ogHo 13 nucem Kennu npea-
naraert cnegytowyto cxemy (Cm. Puc. 7.).
Monaraem, 4TO OHa MOXET MoKa3aTbCsl
WUHTEPECHOM TeM, y KOTOpbIX eCTb 6anaH-
CHbI BbIxoZ B Npenycunutene. C pasbsc-
HEHUSIMU U YTOYHEHUSIMU PEXUMOB [aH-
HOI CXeMbl Mbl NOKa BO3OEPXUMCSI.

BorT, BkpaTLie, TakoBa Ha4YMHKa NEPBbIX
yeTblpex HomepoB 3a 1997 rog aToro uH-
TepecHeNLLEero XypHana.

B nocnepnHee Bpems B HEM MHOIO pek-
nambl. Ha kaxaom passopoTte cTpauuua
oTnana nop Hee. OfHaKo OHa flenoeas, He
HasonnmBa, 6e3 NecTpoTbl BCEX OTTEHKOB
(>kypHan 4epHo-6enkblit), NuLIeHa KpUBMs-
Hb$1 NNACTUIMHOBLIX YENOBEYKOB U NpoYeit
Yyenyxu. EAMHCTBEHHO, YTO pasgpaxaert, 3To
peknama Sovtek’a. Te nokynatot 4-5 ctpa-
HUL, Oa elle obpaTHy0 CTOPOHY OBMOXKU.
Ot at0r0 y>e He Mo cebe. UTo TyT cKaxeLlb,
1X eno Toproeoe — Hanvean ga nem!

Mpbi paccuumsbigeaem u 8 OanbHelilem
3HaKkoMumb 8ac ¢ nepuodukoli, komopas,
6bimb MOXem, Ham 6oriee docmyrHa, Yem
MHO2UM U3 eac. Ped.

nekTponamnoBbli 3aBoA B
PA3aHu ucnbiTbIBaeT cepbes-
Hble PMHaHCOBLIe 3aTpyAHeHus. Co
CNIOB KOMMEP4YeCKOro AupeKTopa
npeanpuATUA, Y HUX elle ocTancs
OonbLIOK 3anac AeTanen Anga naHenek
noa 300B, ogHako, AnA cO60OpkuU HeT
cpeacTB. Tak 4TO NpoGnemy naHernek
ana 300B, SV572, SV811 nwobutenam
npuaeTca pewaTtb CaMUM.
Poccun BnepBble no6biBan
A. Muttman (A. Pittman), py-
KOBOAUTENb KPYNHOW AUCTPUOBLIOTOP-
ckoi pupmbl Groove Tubes. OH Hame-
peH pa3mMecTUTb 3aka3 Ha KT66
(cobcTBeHHas Bepcus 6L6 aHrnmMmnckmnx

komnaHunu Marconi, GEC). Ecnu Bce
CJIOXXUTCA yAa4YHO, MOXeT, U1 POCCUn-
CKUM camopfenbILuKam YTo nepenager.
B OOHOM M3 CBOMX Pa3paboTok,
BnocrneacTBUMU nepepaHHbIX
Ansa npousBoacTBa Ha hupmy YOSHIKI
INDUSTRIAL CO., LTD, Ho6y LUuwunao
(N.K. Shishido) ncnonssosan ansa pac-
Ka4Yyku BbLIXOAHOrO Kackaga namny
6AG7. Cxema, kKOHe4yHO, SE-DHT (Sin-
gle Ended- Direct Heated Tube). Tou-
HbIW aHanor atou namnsl — 6M9; B cxe-
Me OHa BKJTHOYeHa TPUoAoM, Tpebyemoe
conpoTuBfieHUe MeXKackagHoro
TpaHcdopmaTopa okono 5kOM. Cne-
AyeT NPUCMOTPETLCA K 3TON namne.
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Xy0. B. Basapenu. Cxeamka. 1945 a.

YMEHBWEHNE NPOAYKTOB NCKAMEHNA

Mcxoasa n3 coobpaxeHuit uaeanbHOro BOCNpoU3BeaeHNs], JTHo-
60e nameHeHne Tembpa MHCTPYMEHTa HexenaTtenbHo. U3 ynicToi
TEOPWM Mbl TaKXe 3HaeM, 4To fobaBneHue noboi rapMOHUKK BCe
paBHO NPOSIBUTCSI B KOHEYHOM curHane. U3 atoro cnegyer, yTo,
€Cnu Uenbio SIBMSIETC JOCTUXEHUE HENTPanbHOCT BOCNPOU3Be-
OeHus1, OOMKHbI ObITb HaAeHbl CpeacTBa, AenarLLme HeCnbIWn-
MbIMW BECb CMEKTP BHECEHHbIX FaPMOHUYECKUX NPOAYKTOB.

OTa uHXeHepHasi 3ajla4ya MOXET ObITb peLleHa NocpeacTBOM
NPUMEHEHUST KacKafioB C HU3KUMMW UCKaXXEHUSIMU: UCTOYHUKU TOKa,
aKTMBHas Harpyska, auddepeHumanbHble yeunutenu, 6ydeps! 1
KackogHoe BkItodeHue (67, 68). Ho gaxe B aTnx Criyqasix Uckaxe-
Hus npucyTcTeytoT. OTpuuatensHan obpatHas ceasb (OOC, ans
KpaTkocTu B AanbHenwem OC, ecnu He GyaeT oroBopeHa uHas)
SIBNSIETCA TPaAULMOHHBIM UHCTPYMEHTOM 111 YMEHbLUEHUS] BCS-
KOro pofa HenuHerHocTel B yeunutensax. K coxanenuto, 4OBOSb-
HO 4acTo NnogobHasa TEXHONOMNS MPUMEHSETCS1 HENPaBUITBHO.

Iuk Onwep (Dick Olsher) paccyxaaet no faHHOMY BONpocy:
«MuHumanucmckasi cxemomexHuka (8 20-e 200bl) 06bIYHO He
ucnonb3oeana obwel nemnu OC... 1 amo 00Ha u3 anaeHbIx rpu-
YUH, noYyeMmy 00HOMakmMHuUkU cmornb 6e3 ycunul ebikapabkusa-
JIUCh U3 COCMOSIHUS NMepeapy3Ku.

OAHOTAKTHLIE NPOTNB
ABYXTAKTHDbIX

Yacts 2. (npogonmenne)
Scott Frankland, %. Stereophile 1/97

Peskue scrinecku cuzsHana mMogym MmOMKHYMb ycunumerb 8
obnacme 60rnbLIUX UCKaXeHUL UnU PexuM KpamkospeMeHHO20
(8 Heckonbko mMunnucekyHd) eo3byxoeHus.» (45, ctp. 105).

Ota geknapauusi cnpaBeanvea nuwb B TOM crny4dae, ecnu OC
HEBEPHO paccuuTaHa u npumereHa. CyuiectsyeT Tpu dakTopa,
onpeaensitoLLmnx BpeMs BOCCTaHOBIIEHUS yCUnMTensi ¢ oGpaTHoi
CBSI3bto (BCE OHU paBHO3HAYHbI): 1) 3anac no gase; 2) gocTaTou-
HOCTb ycuneHusi; 3) AMHaMuUyecKkasi xapakTepucTka nepBoro Kac-
Kaja, pearvpyoLLero Ha KOppPEKTUPYHOLLIMIA curHan obpaTHol cBs-
3u. Ecnu Bce Tpu haktopa MMEHT BEMUYMHY, [OCTAaTOUHYIO B

— *enens

(a) (b) ©

Puc.26, (a) — cusHan owubku, (b) — KOMReHcUpoBaHHbIU cuzHar,
(c) — apgpexkm crnoxeHusi (a) u (b).

KaXOM KOHKPETHOM CIlydae, TO BpeMs BbIXOAA U3 KNUMNUHra*
ana yeunutens ¢ OC ByaeT Tem xe, 4to Ans ycunutens 6e3 Hee.

MepBbie ABa hakTOpa XOPOLUO U3yYeHbl U HE CTaHyT 06CyX-
patbea 3neck. CnefyeT Nullb Cka3aTb, YTO rNaBHENLLENn Lenbio
KOMMeHcauumn aBnsaeTca aosefeHne kodsdduumeHTa ycuneHms
00 efuHULbI K MOMEHTY, Korfa dasosblil casur gocturaer 180°
(69). Takum obpasom gocTuraercs cTabunbHOCTb U YCTONYU-
BOCTb. PakTOp TPETUIN 4acTo HE BEPHO NMOHUMaEM UMW BOBCE
He GepeTcs B pacCMOTPEHUE: NPOTMBOCTOSIHUE BXOLHOMO Kac-
Kaja curHany Koppekuum, NoAaHHOTO C BbIxO4a yCTponcTBa. AToT
curHan secbMa 6onbLIO aMnAUTyAbl Ha BbICOKUX YacToTax
BCNeACTBME TOro, YTO KOMMNEHCUpyoLlas Lenb, yaOBNEeTBOPSIO-
was ycnosusim 1 u 2, BHOCUT BpeMeHHyo 3aaepxKy. [Npu 6onb-
WX amMnNnNuTygax curqana Ha BY Ha Bbixoge nosisrsercs saHavu-
TenbHbIN BbIGPOC KOppEeKTUpyloLLero
curHana (Puc. 25). OH nosinsieTcsa
u3-3a Toro, 4to OC fgeicTByeT cnuLl-

(B KOM MO3AHO, Korga TpebyeTcs NonHo-
—Htsan r— CTbIO MOJ1aBUTb BXOLIHOW CUrHar C Ya-
PR i Cnag na BY nns CTOTON BHILLE, YEM Ta, HA KOTOPYIO
Bx. umnynic if ycrouumsoctu paccuMTaHa KOMMeHcaLus.
Komnencatn Puc. 26 HarnsgHO npeacTaBnserT,
Beix. umnynec KaK KoppekTupyoLLmii curian (a) ckna-
N ) '_ij } [bIBAETCSA C KOMMNEHCUPYHIOLLUM CUrHa-
o — = | vackaa l 2-h xackan g nom (b), YTo6bl BOCCTAHOBUTL OPUT-
CymMupoBaHue HanbHY0 (UCXOAHYH0) OpMY cUrHana
Koprnan,, ¢ I ripenitian Kepbekumy  (c). Mocnie aToro cTan oyeBMaeH BTO-
‘2‘3%‘;.2,‘:’6'8": = pUYHBIA 3PPeKT KomneHcauuu:
3anasabisakue) Uens yMEHbLLEHME MOMoCh! NOME3HOro Cur-

KomMneHcaunu

Puc.25. Cxema, modenupyrowasi mexaHusm TIM. B makol cxeme uckaxeHusi TIM uckmno4eHsi,
HecMompsi Ha 3adepxKy, eHocumyto yenbto RC, mak Kak ebibpoc cuesHana owubKu He rnepezpy-

JKaem rnepebili Kackao.

Harna 1 nNpu 3TOM yCKOPEHWE curHana
obpatHoin ceasu! Pesynstatom 6yner
TO, YTtOo curHan OC «JOroHUT» OCHOB-
HOW (NonesHblil) curHan, 4tobbl, BOB-
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peMs CNOXUBLLNCH C HUM, BOCCO3aTb TaKoOM, KOTOPLIA Ha BbIXO-
e 6ynet nogobex BxogHoMy. Ecniv aToro He nponcxoauT, pesynb-
TUpyloLwasa dopmMa curHana (c) He Byget npsiMoyronbHow, a Gy-
0eT UMeTb cpe3 ppoHTa unu BuIbpoc, kak Ha (b) unu (a).

MoXHO paccMoTpeTb 3TO B3auMOENCTBUE UHBIM CNOCOGOM:
npeacTaBUTb KOMMNEHCUPYIOLLYO LEMNOYKy Kak MHTerpatop ¢
peakuueli B Buae (b), a cepso Uenb ¢ peakuuein, NpUBeaEHHON
Ko Bxopdy, kak guddepenuymatop (a). Korma npopnd-
hepeHLMPOBaHHBIN CUrHaN OKaXeTCsl MPOUMHTErpPUPOBaH Yepes
Lienoyky KoMneHcauuu, dopmMa UCxXodHOro curHana Gyner Boc-
cTaHoBneHa. JToT 6a30BbIN NPUHLUMMN UCTONb3YeTCsl B cUCTEME
3anucu RIAA**  ona npen- n noctkoppekuun. M ecnu caktop 3
He BblaepxuBaeT TpeGoBaHuiA No neperpyske, BOCNPOU3BOAUMBIIA
curian He 6yaet nogoben ucxopHoMy. To ecTb ecnu nepBbi
kackag He cnocobeH BoCnpuHMMaTh BCHO aMNnUTyAy KOPPEKTU-
pyHOLLEro CUrHana, NpULLIeLLEro ¢ BbIXOAA, OH BIIETUT B HACbILLE-
Hue (70).

dopma curHana (a) nokasblBa€eT, HTO AUHaAMKKa NEPBOTO Kac-
KaZla yBenuynBaeTcs ¢ pocToM YacToThl. B cepBocucremax (yct-
policTBax C OTCMEXWBaHWEM CUrHana Mo BbIxoAy) NepBbiil Kac-
KaZ BcCerga TepnuT XecTkoe Moaynupylllee BO3fencTBue
curHana obpatHom cBa3n. OH N3 BCex KackaZloB €ANHCTBEHHBIN,
KOMy NpefiocTaBneHa aTa Hernerkasi 3afava, Tak kak crnegyroLui
Kackaj CTOUT nocrie KOMNEHCUpYIOLLEN Lenu, pexyluein BblGpoc
nocrne nepeoro kackaga. TakuMm o6pa3om, BXOL4HOW Kackag [or-
YXEH UMETb JOCTATOYHBIN 3anac no aMmnnuTyae yCcurnmBaemMoro Cur-
Hana, 4Tobbl NPOTUBOCTOSATL aTake KOPPEKTUPYHOLLEro B CaMOM
Xyowem crnyyae. VIHTepecHo OTMETUTb B 3TOI CBA3M, YTO CaMm
Yunesimco (D. T. N. Williamson) BbiGpan ansi nepeoro kackaga
namny 12AU7, n3BeCTHYI0 CBOUM LLIMPOKUM PaCKPbIBOM aHOLHOWN
XapaKTepUCTUKU.

Korpa e u BbIXOOQHOW Kackag, KNUnnupyeT OfHOBPEMEHHO C
nepBbIM, HacTynaeT nonHas Hepa3bepuxa. OgHako He cnefyet
cuntatb OC OTBETCTBEHHOI 3a BCe aT0. [Mpobnema OC Gbina npu-
TAHYTa K oTBeTYy 6narogaps, maeHbiM obpasom, paboram M. OTa-
nel (M. Otala) no acpcpekty TIM*** (71, 72). Bonee nosaHue nc-
cnepoBanus (70, 73) nokasanu, 4yto OC He co3gaeT TIM B ToM
cny4yae, Korga BXoAHoOM Kackaz cnocobeH NpUHATL ABONHYO amn-
nuTyay npotuB o6biyHOro BxofHoro curkana (70). Mop «obbiy-
HbIM» NOHUMAaETCH CUrHan AOCTaTOuYHbIN, YTOObI BOrHaTL B Nepe-
rpy3Ky BbIXOLHOW Kackag.

(@) (b)
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Puc.27. (a) — xapakmepucmuka nepedadu SE ycunumens ¢ OC, (b) —
Xapakmepucmuka moao xe ycunumens rpu rnepeepy3ske. Peskuli ne-
perom o3Hadaem omymcemeue 2apMOHUK 8bICOKO20 MopsidKa.

KNANNNNPOBAHNE, OBPATHAAR CBA3b N
BOCCTAHOBNEHNE

OpQHOTaKTHBIV yCUnuTenb ¢ perynupyemoi no senuumHe OC
(Takon, kak CAD-805 ¢. Cary) npencraBnsieT coboil UHTEPECHBIN
cnyyan ana usydenums. M3 Puc. 8 mbl BUAMM, 4TO NpoucxoauT
KOMMpeccusi oTpuLaTenbHOM MOMOBUHKU CUTHana ¢ AanbHenwnm
3aKpyrrneHveM BepxyLLKU HXHEeWN nonysonkbl. o Buay nepepa-
TOYHOW XapaKTEepUCTUKN cpasy 3aMeTHO ee BNUsiHue Ha OTMe-
yeHHoe ckpyrneHue. Beegenne OC BbINpsSMMSET caMy xapakTe-
pPUCTUKY Nepefiayun, HO NPU 3TOM OHa yKopadMBaeTCs CHU3Y (Kak
Ha Puc. 27a). U B pe3ynbrate BXOAHOW CUrHan, OCTaTOYHbIN ANS
packayku BbIXOOHOIO CUrHara rno MonoXWTENbHOW MONyBOSHe,
UCMbITBIBAET OTCEYKY NO oTpuLaTtensHoi (Puc. 27b). CxaTtue Hux-
Hel NonyBOfHbI, TakKUM 06pa3oM, yMEHbLUAET BENUYNHY BbIXOA-
HOW MOLLHOCTU (XOTA U MEHee UCKaXXEHHOW OO0 3TOro MOMeHTa)
npu BKIOYeHUn obpaTtHon cBAsm (74, 75)!

Jlerkas creneHb KNUNNUPOBaHUA B OH TaKTHbIX YCUITUTENSX
6bina otmedena TJN (T. J. Norton — namepuTenbHbIi YErNoBek B
XypHarne «Stereophile»): «... KfUMNUH2 o4eHb HE3Ha4YUMerneH 8
CAD-805, nposiensisicb 8 fie2kOM 3akpyaneHuu HUXxHel rnonosu-
HbI cueHana...» (45 ctp. 111). Ha Puc. 28 npencraeneHsl rapmo-
HUYeckue cocTasnsoLme PopMbl cUrHana, nokasaHHoro Ha Puc.
8. lNMpoayKTbl ckaxeHuin AnNsa 3Toro cryyas onpeaenexsl rpadu-
YECKMM aHanu3om nepeaaToyHon xapakTepucTukm (76).

3ameTbTe, Kak rapMOHUKM MPUBOAAT K «COABMMBAHUIO» MO
6okam 1 yanuHeHUIo BEPXHEN NONYBOSHbI, @ TakXe U TO, Kak OHU
npv CNoXeHun AaloT 3aKpyrneHne HUXHeN nonyBorHbl. U3 pu-
CYHKa BMOHO, KaK Mpu NepecevyeHun Hyrnsi OCHOBHBIM CUTHarom
He4yeTHas rapMoHuka D caoBuHyTa Ha 90° OTHOCUTENBHO HeYeT-
Hbix C 1 E. B gaHHOM cnyydae cocTaBnstoLwue nornHOCTLIO NoaYn-
HATCA 06LIYHOMY NPaBUy rAPMOHUYECKOrO PasnOXeHUs.

lMpumMep ¢ HaTaHyTOM CTpyHOM Ha Puc. 5 paert HarnsgHoe
npeacrasnexune. 3aeck Bce YeTHble FapMOHUKN UMEIOT y3en B ce-
peavHe CTPyHbl, @ HEYETHbIE — NMYYHOCTb, XOTS NPYU 3TOM MOTYT
6bITb cABUHYTHI Ha 180° (Ny4HOCTb OKasbiBaeTcs NGO BBEpXY,

A = OUTPUT WAVEFORM

=\IDEALIZED OUTPUT WAVEFORM

TRANSFER
CHARACTERISTIC

® C = 2ND HARMONIC
D = 3RD HARMONIC
E = YTH MARMONIC

INPUT
WAVEFORM

Puc. 28. A — pe3ynbmam eo30elicmeusi Mpodykmoe uckaxeHuli C,
D, E Ha ocHoeHoli cueHan B (aem. Lucas).

* KnunnupoeaHue — 3mo He rpocmoe o2paHu4YeHuUe cueHarna ecriedcmeue Kopomkol OQUHaMUYeCKoU xapakmepucmuKu rnepedadu Kacka-
da. B amom momeHm ripoucxodum ¢ghopcupoeaHHbIl 3apsi0 pasnuyHbix emkocmel (nepexodos 8 /1 anemeHmax, nepexoOHbIX KOHOeHcamo-
pos u 0p.). [ns paccackieaHus 3apsida u eosepama npubopa e rnpexHee cocmosiHue mpebyemcsi epems. — Ped.

** RIAA — Recording Industries Association of America — AMepukaHckas accoyuayusi npednpusimuli 38yko3anucu. 1o ee pekomeHOO8aH-
HbIM cmaHOapmam (ypoeHuU 3arucu, NOCMOsIHHbIe 8peMeHU U 1p.) ocyujecmernsnachb 38yKo3anuch (aHanozoeasi) 3a nocrnedHue 30 nem 6o

ecem mupe. — Ped.

** TIM — Transient Intermodulation (distortion) — uckaxeHusi, 8bi3eaHHble bbIcmpPbIMU NepPexoOHbIMU fpoyeccamu, Koeda xapaKmepucmu-
Ka rnepedaqu 8xo0HO20 Kackada «MOOynupyemcsi»cuaHaoMm, npuwedwum ¢ ebixoda. — Peo.
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nnbo BHU3Y OT CPELAMHHOIO NONOXeHus). JTa aHanorusa ¢ nepe-
0ATOYHOW xapaKTepUCTUKOW CTaHOBUTCS BeCbMa MOMe3HoW U
YMECTHOW, KaK TONbKO Mbl HaYHeM Bonee feranbHO paccmaTpu-
BaThb NOBEAEHUE [BYXTaKTHOIO YCUIUTENS.

He B3upas Ha To, BKNoyYeHa nu obpaTHas cBs3b, HET N, NpU
OrpaHV4YeHUN aHOAHOrO TOKa Ha NONOXUTENBHOW NOSyBOIHE Of-
HOTAKTHbIM Kackaj HauMHaeT CUINbHO UCKaxaTb. CNekTp BbIXoA-
HOro curHana oborallaeTcs TpeTbe, NATON, CEAbMOW... U T. 4.
rapMoHMKamMu. POCT HEYETHbIX rapMOHUK OBYCrOBMNEH CUMMET-
pvieli orpaHuyeHust (Tenepb OTCeYKa NPOUCXOAMUT HE TOMBbKO B HUX-
Hel NONOBWHE, HO U B BEPXHEN YacTu NepeaaToyHON xapakTepu-
cTukn). Ecnu BepxHAS OoTceyka NPOUCXOAUT U3-3a TOKOBOTO
orpaHudeHus (npegen 3MUCCUN Namnbl, OrpaHNYeHne ToKa TpaH-
3ucTopa u ap. ahdeKThI), TO HUXKHAA Nponcxoaut 6narogaps sce
GonbLueMy CKPYrfeHUo xapakTepucTuku. 3TO BreYeT K pocTy
BTOPOW, YETBEPTOWN, LLUECTON U T. A. HO Tak Kak poCT YETHbIX rap-
MOHWK Ha4arcsi paHbLle, YeM HEYETHbIX (OrpaHuyeHne no TOKy
NPOMCXOOUT B MOCMNEOHION ovepeab), TO Hanuuo AOMUHUPOBA-
HME KOHCOHaHCHbIX Haf, IMCCOHaHCHBIMU. OTO U eCTb OObACHEHNEe
TOro ¢pakta, 4YTO Ha MOpOre KNMNMNMPOBAHUS OLHOTAKTHUKM 3BY-
yaT MeHee pasfpaxatoLle, YeM [ByXTaKTHbIe CXEMbI.

B otHoLueHuu obpaTtHoii ceasu [. Oniuep AaeT BHOBb [OBOMb-
HO NMPOTUBOPEYMBLIE 3aKNoYeHUN: «YeenuueHue enybuHbl OC
ynyqwuno demarnbHOCmb 6bICMpPbIX 38YKO8, KOMOPbLIE MHE Ka-

Stereophile Fig.29 Cary CAD-805 Frequency response into 8 ohms dBr vs Hz
3.0000
TTT
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Puc. 29. Yacmomuas xapakmepucmuka Cary CAD-805 Ha manom
cueHarne, npu pasnuy4Hol anybuHe OC (cHu3y esepx Ha 30 kl'y) —
10 06, 5 0B, 0 06 (Stereophile 1/94).

3anucb NoOMepsHHbIMU, kak 6y0mo eyarnb bblna HabpoweHa Ha
cyeHy. OwyweHue ckopocmu U 8bIyKIIOCMU UHCMPYMEHMO8
YRyHwunocsk, xoms u yeHol nomepu coyHocmu» (45. ctp. 107).
OuyeBMAHO, YTO YMEHbLUEHNe UcKaxeHun npu nogade OC pon-
XHO 6bINO NPUBECTU K HEKOTOPOW NOTEPE COYMHOCTU, Koraa Mno-
[aBreHbl UCKaXXEHUs1 KOHCOHAHCHOTO xapakTepa (T. e. BHOCSI-
LiMe NenTy B CO3BYYHOCTb, bnaro3sy4yve). Tenepb Mbl rOTOBbI K
OTBETY Ha BOMPOC O TOM, Kakue Xe elje MexaHU3Mbl MOryT
y4acTBOBaThb B 3TOM MnpoLecce..

MoTeps 3BYYHOCTU, COMHOCTU MOXET ObiTb O6BLSICHEHA C NO-
Molblo nsmepenuin T. HoptoHa. KapTuHkM YyacToTHOWN xa-
pPaKTEPUCTUKM NS pasnuyHbIX criyqaes BkrtoveHust OC faHbl Ha
Puc.29. B otcytctBre OC Ha rpadumke BuaeH cnabblin nogbem ¢
yacToThl 5 kU, 1 ¢ yBenuuenvem rnybuHel OC 3TOT NuK pacrTer,
pocturasa 3 gb npu 10 gb obparHoi cBs13n. 3TO BNpAMYIO yKasbl-
BaeT Ha OTCyTCTBUE KoMMNeHcauun. [Nogbem YaCcTOTHOM xapakTe-
PUCTUKN OTPaXKEH U BO BPEMEHHOM 06nacTu Kak OCTphbIi BbIGpPOC
Ha nepefHem poHTe MeaHapa B 1 k'y (Prc.30).

OTMeTLTE Takxke, YTO rapMOHUYECKNE UCKaXEHNS JOCTAaTOYHO
pesKo pacTyT C NoObEMOM HacTOTOK (8 KOHUe KOHY08 OHU daxe
«0620HsTI0M» 10 YPOBHIO XapaKTepPUCTUKY, ko2zda OC omcym-
cmeyem, xomsi e cepeduHe duana3oHa ma xe OC cnocob6-
cmeyem nodaesieHUr0 uUckaxeHuli. — Ped.) Ysenvyenuve rny-
6unbl OC po 10 ob okasanocb 6eccuMnbHO NPOTUBOCTOSATH
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Puc. 30. Peakyusi CAD-850 Ha meaHOp yacmomoli 1 kI'y, (mam xe)

UCKaxeHuaMm uns-3a ¢asoBoro casura. B camom gerne, Begb Bbl-
COKOYaCTOTHbIE UCKaXKEeHUs pacTyT C yBenuyenuem rmy6buHbl o6-
patHou ceasu! [ins ycunuTenei ¢ TpaHcOpMaTOpHLIM BbIXOAOM
B 9TOM HET HUYEro yanButenbHoro. ®asoBbIi CABUT, ABMSIOLLMNIA-
Cs1 3KBMBaNEeHTOM BPEMEHHOW 3afiepXku, 0653aH pacnpeenex-
HON eMKOCTU TpaHcdopmaTopa, a OC 3ateM CTaHOBUTCA
pereHepaTUBHOWN CBA3bIO, U AelcTBUe ee ycyrybnsercs ¢
yBenuyeHnem rny6uHbl. KomneHcaums cnocobHa ceectu ghaso-
BbIi COBUM K HYIIO U cAenaTb YacTOTHYIO XapakTepUCTUKY pOB-
HOWM NpW KaXkaoM AaHHOM 3HaveHum obpaTHoun cBssu. Cneposa-
10 6bl yCTaHOBUTL Nepekniovarenb KOMMeHcaUmMm OAHOBPEMEHHO
¢ nepekntoyarenem rmy6uxsl OC.

B ycunutene CAD-805 yxyalieHne 3By4HOCTU Npy BBEAEHUN
OC nobon rmy6buHbl MoXeT ObiTb 06ycrnoBneHo criefyroLmMm
npuymHamu: 1) noabem AYX Ha BBICOKUX HYacToTax; 2) NOBbILLEH-
Hasi YyBCTBUTENbBHOCTb K @MKOCTHOW Harpy3ake npu ycunenunn OC,
YTO BbIpaXkaeTcs BLIGPOCOM Ha NPAMOYroflbHOM curHane; 3) poct
rapMOHUYECKUX UCKaxeHun Bbiwe 20 ku; 4)peskuin 3arnb nepe-
0aTO4YHOW XapaKTepUCTUKM U BCred 3a 3TUM KOMMpeccuen Bbl-
XOOHON MOLLHOCTY; 5) Hanuyne TIM unu gpyrux uckaxeHun nepe-
XO[HOTO XapakTepa.

Mbl cNOCOGHbI BEIYUCTIIUTE 3T BEPOATHLIE NPUYKNHBIL. OveBua-
HO, 4TO TIM He BbI3bIBAIOT yXyALLEHUS COMHOCTM 3ByYaHus CAD-
805 npu yrnybnenunn OC. 310 cnepyeT 13 Toro akTa, YTo B Cxe-
Me HET Lienu KOMMeHcauuu, BHOCSLLEN BPEMEHHYI0 3aepXKy.
B Hawem cnyyae oHa morna 6bITb co3faHa BHYTPEHHEN eMKoC-
ThIO BLIXOAHOTO TpaHcopMaTopa (KOTOophIl BeICTynaeT, kak BY
uneTp) N Takas 3agepxka npueena 6bl K HE3HaYUTENBLHOW MO-
OynsuMn NepBoro kackaga, 4To, COGCTBEHHO, U xapakTepusyeT
npucytcreue TIM. CneposatenesHo, TIM kak npuynHa He NpuHKu-
MaeTcs.
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Puc.31. Xapakmepucmuku uckaxerull CAD-850 Ha manom cueHarne
npu Hazpyske 8 Om. [nybuHa OC-10 05,5 06, 0 0b (ceepxy eHU3 Ha
30 kl'y) (Stereophile 1/94).
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Puc.32. BepxHul epachuk deMOHCmpupyem 3KCHOHeHyuanbHbll
pocm, coomeemcmeyowuli peeeHepayuu. CpedHUl — 3KCrOHEeH-
yuanbHoe 3amyxaHue, cesisaHHoe ¢ OemrigpuposaHuem. HuxHUU —
rocmosiHHasi amnnumyda coomeemcmeyem ycmou4ueol 2eHepa-
yuu (aem. Ruston u Bordogna).

Ecnu notepss My3blkanbHOCTU NPOUCXOAUT Ha CaMblx rPOM-
KMX naccaxax, 310 o3Hayaer, 4to 6onee rmy6okast OC MOXeT ObITh
nofaHa yXe Ha nepBbix BaTTax, Koraa eLle He NPOUCXOAUT 3aru-
6a xapakTepucTukn nepegayun. Kak pekomeHgyemasi ansrepHa-
TMBa: ecnu ycunutenb paboTaeT Ha rPOMKOroBOpUTENb C BbICO-
KO 4yBCTBUTENbLHOCTbLIO (B pexume Manoro notpebnexus
MOLLHOCTH), TO ry6uHa OC MoxeT 6biTh AonyLeHa 6GonbLie. 310
obecneyrBaeT 3anac no MOLLHOCTM B 06paTHON nponopuum (Yem
BblLLI€ YyTbe aKyCTUKWU, TEM MEHbLUE BaTT HYXXHO NOTPaTuUTb, TEM
Gonblunii 3anac cosgaH U HaoGopoT).?®

C Opyroit CTOpOHBI, eCN yXyALLEeHUe CryyaeTcs Aaxe Ha
MarbIX YPOBHSX, TOIa 3TO MOXET ObITb BbI3BaHO haktopamm 1,
2 1nn 3, Tak Kak BNIUSTHUE UX He 3aBUCUT OT ypOoBHS curHana. Npu
TOM, 4TO rapMOHUYECKME UCKaXKeHUA Aanblue nonockl 20 KMy cyum-
TalTCS HECTBILUMMBIMU, MOXET BO3HUKHYTh NPOAYKT Pa3HOCTHOM
4aCTOTbl, KOTOPBIM ynaaeT B ChbILLUMYO obnacTb. Nonoxum, k
npumepy, 40 kl'y — 30 kMy =10 kl'y. OgHako nogo6Hble adhekTh
UMEIOT ncyesatollle Manblil ypoBEHb, TaK UTO Hernoxoxe, YTobbl
nposienancsa dakrtop 3. Toraa octatotca aktopbl 1 unu 2. Ha-
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Puc. 33. TunuuHbIli packnad npu eosdelicmeuu cmyneH4YamsiM cue-
Harnom 8 mpex pasHbix criydasx 0emrghuposaHusi (aem. Cheng).

NOMHUM, 4TO 3TO: 1) NnoabLem AYX Ha BbICOKMX YacToTax U 2) YyB-
CTBUTENBHOCTb K EMKOCTHOW Harpy3ke B OTCYTCTBME KOMMEHCa-
uun.

Jllobas emkocTb Ha BbIxoge ycunutensi, 6yab oHa obpa-
30BaHa eMKOCTbI0 kabens nnbo punsTpomM rpoMKOroBopUTEnS,
[OMXKHa aTb AOMNOMHUTENbHbIA BbLICOKOYACTOTHBIN NOMC, CO-
npoBoxaaemblii B npegene ¢asoBbiM casuroM B 90°, KOTOpPBIN,
B CBOIO O4epenb, OKaXeTcs B curHane obpaTHoi cBA3n. «3BOH»
B yNbTPa3ByKOBOWM 06nacTu ABNSIETCHA O4€Hb YaCTON NPaKTUKON,
ecnu Tonbko OC He siBNsieTcs nokanbHOW. Tak 4To reHepupoBa-
HWE Ha BbICOKMX YacToTax oOblYHO NOAABMSIETCA BKMOYEHUEM
KOMMNEeHCUpyoLLmx Lienei. Ha nnockocT KOMMNMEKCHbIX NepeMeH-
HbIX (S) (Puc. 32) nokasaHo pacronoXeHne pe3oHaHCHOro Mo-
nitoca S, 1 [1Byx aHTUPE3OHAHCOB U UX BAIUSIHWE Ha NEPEXOHYI0
xapakTtepuctuky. Ha Puc. 33 npeacraBneHbl cnyyan ans nepe-
XO[HbIX XapaKTePUCTUK, KOT4a BCe NOMca U HyJIN HaxoaaTcs B
neBoWi NOMyNMOCKOCTM KOMMMEKCHBIX NEPEMEHHBIX.2® QTO MOXeT
cuuTaTbCsl criyvyasiMy NpaBWUibHOW HAaCTPOWKU CUCTEMBI, Koraa
3BOH KpUTUYECKM AeMMNUPOBaH U PE30HaHCHbIX BbIGPOCOB ObITh
He forkHo (77, 73). TonbKko B 3TUX Cry4Yasix 3BOH MOXET CYU-
TaTbCA HecnbIWnMbIM (78, 79).

M3 Bcero BbILIENPUBEAEHHOIO CreayeT, YTO Npu BBEOEHUU
KoMneHcupoBaHus (c Lenbto ucknovenns BY nogbema u gemn-
dupoBaHusa nepekonebaHnin Ha CKOPOCTHBIX CUrHaNax) BO3MOX-
HO npumeHeHve Gonee rmy6okoit OC 6e3 yxyaleHns 3ByHaHus.
31K Mepbl, 0QHAKO, HE OrpaxaaroT 0GpaTHyH0 CBA3b OT BIUSHUSA
€e Ha My3blKarnbHble XapakTepUCTUKWU YCUNUTENS B TOM criyyae,
ecnu 6naro3By4HOCTb €ro co3aHa CMOXHbIM CNEKTPOM UCKaXe-
HUIA, NPUCYLLMX TOMBKO AAaHHOMY yCTpOMNCTBY.?

2 Tenepb Mbl 8UOUM, YMO MaHOeM ycusiumesib/2pOMKO2060-
pumernb npedcmasnsem cobol Kperko ces3aHHy «UHgpacuc-
memy». Kpome coenacoeaHusi 4yecmeumernbHocmedu, Opyaum
ghakmopom coznacoeaHuUsi MOXem cuumambCsi « COOPYXXecmeo»
MOHanbHbLIX Xxapakmepoe ycunumerns U 2poMKO2080puUMerns
(e nnaHe nosedeHusi umrnedaHca akycmuku om Yyacmomal U 00-
HOBPEMEHHO020, 8 C853U C AMUM, U3MEHeHUs KoaghghuyueHma
demrighuposaHusi).

26 Omu Opemyuyue CIIOXHOCMU Ha NPakmuke MOXHO obodmu.
Peakyus ycunumerns Ha npsiMoy20ribHbIl cuaHa 0omkHa 6bimb
HacmpoeHa Ha Kkpumuyveckoe 0eMrnghuposaHUe «380Ha»8 omcym-
cmeue Hazpy3ku, Ymo MoXxem Sen1smbCsi yacmu4yHol 2apaHmu-
eli Ons1 xyOweeo cnyyas Haepy3ku. Hauxydwel Haepy3kol siernsi-
emcs Yucmasi eMKOCMb, 8bI3blearowjasi MakcuMarbHbIl 380H. [ns
usmepumernbHbix yeneli 0bb14HO 6epym 0,47mk® Oris ilamMnosbix
ycunumened. B amom cny4ae mo2ym nompebosamscsi ynpaernsi-
owue deticmeus (8 sude ¢hasoeoll komneHcayuu) 0nss docmu-
JKeHUs1 onmumaribHo20 OemrghuposaHusi. O6bIYHO 3MO KOHOEH-
camop, wyHmupyrouuli peaucmop obpamHol ces3u, 8enuyuHoU
100- 500 n®.

27 W3-3a moeo, ymo OC HayHem rnodaensimb npodyKmbl UCKa-
JKeHull u... eMecme ¢ HUMU 6r1a2038y4YHOCMb 80CMPOU38E0EHUSsI.

[IponoirxkeHME
cryienyer. ..
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SINGLE-ENDED VS PUSH-PULL. Part 3
OaHTaKTHbIE NPOTNB ABYXTAKTHLIX. YacTb 3

B nepBbix AByx YacTsix Gblna OCBELLEeHa UCTOPUS NTAMMOBbIX
ycunutenem u cribilummMble 3peKTbl PasfNYHbIX HEMMUHENHOCTEN,
BO3HUKaOLWMX Npy ycunenun. B aTon nocnepHei yactu s1 o6pa-
LLyCb K JOCTOMHCTBaM W HelocTaTkaM oaHOTakTHbIX (SE) n AByx-
TakTHbIX (PP) cxem. Msapga Ha SE ¢ TeopeTuyeckon Toyku 3pe-
HUA, 3[eCb cyllecTByeT dyHAaMeHTanbHasa npobnema:
VCKPVBIIEHUE XapaKTEPUCTUK NaMnbl B HUXKHEN YacTU NMMHUA Ha-
rpysku. Puc. 34 nokasbiBaeT, 4To Aaxe knacc A He cnocobeH cnpa-
BUTLCSA C AedEKTOM, NMPUCYLLUM aHOOHbIM XapakKTepUcTUKaM.
B 3BYKOBbIX YCUNUTENSX UCKAXEHUS MOSABMSIIOTCS, MaBHbIM 06-
pasom, B HY obnactu, rge cocpepoTodeHa 6onbluas 4acTb SHEp-
rmn. N3-3a Toro, 4To NPOAYKThI UCKaXKEHUI KpaTHbI OCHOBHOW rap-
MoHUKe (T. €. OpUrMHanNbHOMy CUrHany ¢ vacTotoit f,), To,
nosisuBLUUCL B HY, oHM nponesatoT B cpeAHeYyacToTHLIV Auana-
30H.

K npumepy, npu HecyLen YacToTe B 75 'L BTOpas rapMoHuKa
nosisutcsa Ha 150 'y, TpeTbs — 235 Ny, yeTBepTaa — 300 'y n T.4.
BbiTb MOXET, MO3TOMY YCUSTUTENN C CUMBbHBIMU UCKEXKEHUSIMU MO
Gacy 3ByuaT Tennee u nonHee B 06NacTy HWXHEN cepeaunHbl U
6onee «npo3payvHbl» B BEpXHEW cepeauvHe. [lanbHelilee yBenu-
yeHue aTux «Brnaro3ByYHbIX» NPOLYKTOB CNOCOGHO NpeBpaTUTh
«MPO3PaYHOCTb» B (CTEKMSAHHOCTb», @ TENNOTY B «BSANOCTb U
aMoppHOCTby». ONbITHLIE CryLIaTENM OOMXKHbI 3HATb, YEM BbI3-
BaHbl 3TM MeTaMopdo3bl, 1 yMETb BbIAENUTL UX NPUPOY.

Btopas cepbesHasa npobnema SE: HegocTaToyHO KayecT-
BeHHasA paboTa Ha Kpasix 3ByKOBOro AnanasoHa. KopeHb ee B MoLL-
HOM MarHWTHOM MOTOKE, MPUCYTCTBYIOLLEM B CEPAEYHUKE Bbl-
XOOHOro TpaHchopMaTopa, CO34aHHOM MOCTOSHHLIM TOKOM MOKOS,
HeobxoanmbiM ansa pexunma-A. Cam xe pexuMm A siBnsieTca obs-
3aTenbHbIM [N151 OQHOTaKTHUKOB, TakK Kak 31eCb HET «MNepexBaTa»
oTpuLaTenbLHON NONYyBOMHBI BTOPON NaMMon, Kak B ABYXTaKTHOM
ycunurene.

Tok nokos1, TeKyLLUi Yepes NepBuYHy0 OMOTKY BbIXOOHOIO
TpaHcdopmatopa (Puc. 35), co3aaer NOTOK MarHUTHBIX CUMOBbIX
nuunin. Cam cepaeyHuK MOXET BbiaepKaTb TONbKO OnpeaeneH-
HYI0 NIIOTHOCTb MarHMTHOTO NoToka (06bIuHO 10—15 kunolaycc B

Transfer
characteristics

Dynamic
transfer
characteristic-

Puc. 35. OdHomakmHsbil 8bixoOHOU kackad (Aem. Ryder)

3aBUCUMOCTK OT MaTtepuana). lNpu nonoXuTenbHOM NOMNyBOMHe
TOK Yepe3 0OMOTKyY yBENMUMBAETCS, yBENMUMBas TeEM CaMblM UH-
AYKUMIO (MMOTHOCTbL NOTOKa) B cepAeyHuke. Brilue Toukn neperu-
6a Ha neTne ructepeauca xeneso 6nmsko K Hacbiwenumio (Puc. 36).
C 3TOro MOMeHTa NOMNoXUTErNbHAasi MOMyBOIHA UCMBITEIBAET KOM-
npeccuio®. Korga o6e nonyBonHbI NOABEPTHYThl «CXaTUIO», MO-
ABMAOTCA UCKaXEeHUA HeveTHOro nopsgka. MoatoMy B ogHOTaK-
THBIX YCUIUTENSAX XECTKO CTOUT npobrnema HachilweHns
ceppeyvHuka. C Lenbio CHUXEHUS UCKaXEHUI, BbI3BAHHbIX
OrpaHnyeHneM MHAYKUMK, B CepAeYHMK BBOAAT 3a3op. OH pabo-
TaeT Kak knanaH (nepenyckHOMN) Npu NPeBbILLEHUM MArHUTHOTO
Aasnerus. MNpu yBenMyeHnn MarHMTHOro NOTOKa CBEpPX TOro, YTO
MOXET MPOWTK MO Keneay, cpabaTbiBaeT KknanaH, oTBoAst U3bhbl-
TOYHbIM NOTOK MO BO3AyLLUHOMY NMPOMEXYTKY. Tak Kak BO3AYLLUHbIN
3a30p He NoABep>KeH MarHMTHOMY HaCbILLEHUIO, TO BLICOKOTO Mo-
psifKa UCKaXeHUs!, BbI3BaHHbIE 3TW (haKTOM (HacbILeHWeM), OT-
CYTCTBYIOT.

Ho Bce paBHO, HanMU4ne HeEMarHMTHOTO 3a30pa BeAeT K yMEHb-
LLIEHWIO MHOYKTUBHOCTM OBMOTKM 1 ocnabnexuto koadduumeHTa
CBSI3U MexXay NepBuYKoi U BTopuykoi (80). 3To, B cBOI odepeab
NPUBOAUT K MOTEPSIM Ha HU3KMX YacTOTax. YMEHbLUEHNE UHOYK-

Plate
characteristics

Puc. 34 [ins SE mpuoda ronoxumesibHasi 6emeb UHUU Hagpysku (om E__ = -158V do E_ = OV) dnuHHee, Yem ompuyameribHas (om E = -15V

do E, = -30V) (Aem. Gray)

10 BECTHNK A.PA.
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Puc. 36. Kpusble HamazHuU4uBaHUs 08yX pasfuyYHbIX Mamepuarnos
B-mazHumHas uHOykyus (mnomHocme Ma2HUMHOZ0 10MmoKa) 6 ea-
yccax. H — HamazHuyuearouwjasi cuna (HanpsyKeHHOCMb MagHUMHO-
20 rons) 8 apcmedax (Aem. Timbie)

TMBHOCTU MOXHO 6bIro 661 CKOMMEHCMPOBATh YBENUYEHUEM BUT-
koB nepsBuykn. OfHaKo 3TO NpMBEAET K BbICOKOYACTOTHLIM MOTe-
PsIM, BbI3BaHHLIM MHAYKTUBHOCTbBIO paccesHus. Kpyr 3amkHyncs.
Takum 06pa3om Ha Kpasix 3ByKOBOFO AuanasoHa BO3HWKaKOT Mo-
Tepwu, Yero He HabnogaeTcs B ABYXTaKTHbIX yeunutensx (Puc. 37).

Stereophile Fig.37 Jadis 300B Amp (dBr) vs Freq (Hz) into 8 ohms & Dummy LS
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Puc. 37. YacmomHas xapakmepucmuka 00HOmMaKmHo20 ycunume-
151 Jadis SE 300B. BepxHsisi Kpueasi — Ha pesucmope 8 OM, HUX-
HA — Ha 3KeusaneHme umnedaHca 2pOMKO2080pUMESIs
(Stereopfile, March 1996, Vol 19, Ne 3)

PelwueHne aTon NnpobnemMbl He CNOXHO, HO [OPOrocTosLUE:
obonTnck 6e3 BbIXOQHOrO TpaHcgopMaropa. ATOro MOXHO O0-
6UTbCA NOCPEeLACTBOM MapannenbHOro COEAUHEHUS BbIXOOHbLIX
namn. K npumepy, npu 3agaHHon rnybuHe OC B 2046 16 wTyk
nyyeBbix TeTpoaoB 6550C (BKMOYEHHBIX TpUoaaMm AN yMeHb-
LUEHWA BHYTPEHHErO CONPOTUBMEHWN) AafyT pacyHeTHbI Koad-
duumeHT aemnduposarmsa paeHbii 10. (Kak npasuno, undpa 10
3KBMBaneHTHa nuMmnegaHcy uctovHuka B 0,8 Om, YTO cuMTaercs
[OCTaTOuHbIM).

Mpobnema TpeTba ona SE ycuneHus: HU3KUA KoachduumeHT
nemndupoBaHus. 3a 3TO OTBETCTBEHHbI ABa (hakTopa: 1) npume-
HEHVEe Marnoro YMcna BeIXOAHbIX flamn; 2) TunuyHoe otcyteteue OC.
IemMndupoBaHve ecTb NokasaTenb TOro, HACKOMNbKO ycuUnuTenb
HEBOCNPUUMYUB K USMEHEHUAM Harpy3sku. (MocneacTBms Nnoxo-
ro gemncpupoBaHus Obinm pasbAcHeHbl K. ATKUHCOHOM B
Stereophile 3a asryct 1995 r.) lMpu cnabom gemnduposaHum no-
ny4um perynstop Tembpa ¢ NOAKMHYEHNEM K YCUMUTENIO Harpys-
KW, MeHsiiowwenca ¢ vyactotoit. (Kak Ha Puc. 37 HuwxHssa kpuBas,
nony4eHHasi Ha aKBuBaneHTe Harpy3ku). K Tomy e, kak BbiBEN
Cocking (81), xopowlee gemngupoBaHne Heobxoanmo Ansi yn-

28. OmpuyamenbHass OC beccurnibHa nMpomue HachbIUeHUsI cepoey-
HUKa, maK Kak npu nodaeneHuu (KOMApeccuu) cugHarna ¢ noMoubio
OC, cpa3y xe ymeHbwaemcsi u cam cuzHan OC.

paeneHua HY ronoBkoi Ha YacTtoTe pesoHaHca. PynopHeimu HY
usnyyatensiMu ynpaensite nerdye (M packaumBaTtb TOXE), Tak 4TO
OHU nNpegnoyTUTENBbHEE AN paboTbl C OAHOTAKTHUKaMMU.
Cneuunanuctel no SE u3 Audio Note paspabotanu rpom-
KOroOBOPUTENM, COBMECTUMbIE C BbIXOAHLIM UMNEAaHCOM KX yCU-
nutenei. B camom fene, B HalLMX NoMcKax Toro choKyca 3ByYaHus
OHOTaKTHUKOB, KOTOPbLIM OHM 06NaaatoT, YMECTHO BCErZia NOMHUTD,
YTO AUHAMMK He NPOCTO KOHEYHOE 3BEHO B 3BYKOBOW LIENU, HO U
«OpraHV4Hoe» NPUNoXeHNe K yCUnuTento (Kak Halle yxo ecTb opra-
HUYHOE MPUIOXeHUe KO BCEMY OpraHy criyxa). Yeunutenb kak Gbl
«pasroBapvBaeT» C HaMU Yepe3 rPOMKOrOBOPUTENb.

Pewenne npobnembl nocpegcrsom PP

[ByXTakTHOE BKIIOYEHWE CTaro NonyrnsipHbIM 3a ero cro-
COBHOCTb CHU3UTb BBICOKYH BTOPYIO FrapMOHUKY, BO3HUKAIOLLYHO
B S CtouT elle pa3s noBToputb, 4T0 PP nogaensawoT He Tonbko
BTOPY!0, HO 1 BCE YETHbIE NPOAYKTbI UCKaXXeHUI1, BO3HMKAOLLNE B
BbIXOAHOW Namne Kaxgoro nneva. Hwke npeacraeneH aHanua
paboTbl ABYXTaKTHOW CXEMbl C LIENbK NMOKa3aTb, Kak OHa «Bbl-
OvpaeT» ofHU NPOAYKTbI UCKaXKEHWUIA U YHUUTOXaeT apyrue. Ons
NPOCTOTbI NPEANONOXUM, YTO paboTa nrey NonHoCcTbo cbanaHcu-
poBaHa (CMMMETPUYHA) N XapaKTepPUCTUKK NaMn oguHakoBbl. Of-
HaKO Ha MpaKTUKE HEKOTOPhLIN pa3banaHc Bce e UMEET MeCTo.

B PP cxeme nepBunyHasi 06MOTKa BbIXOAHOMO TpaHCGopMaTo-
pa umeeTt oTBoA B ¢ enHel Touke (Puc. 38), o6pasys ABe kaTyL-

o

=
5

transformer

Puc. 38. [eyxmakmHbili ebixoOHOU kackad (no Henny u
Richardson’y)

kn. Takon cnocob coefquHeHus co3faeTt Ansi TOKOB NOKOSI BEPX-
HEro 1 HWXHETO Mrey ABa MarHUTHbIX NOTOKA, TEKYLLUX HABCTpe-
uy Apyr opyry. BctpeuHble MarHUTHbIE nonsi co3parT cyMMap-
HbI MarHUTHBI NOTOK B CepAeYHMKe (Kak 1 No BO34yXy), paBHbIi
DC,-DC,=0

Torga npobnema HacbllWweHWsa cepaeyHuka, bnarogapsa ToKy
NnoKosi, He BO3HMKaeT. Koe-KTo BO3pasuT, YTO, MO, B OAHOTAKT-
HbIX ycunuTensax HecbanaHCUPOBaHHKIN TOK NOKOS1 CMELLAET pa-
©0u4yto TOUKy B BbIXOAHOM TpaHcopmaTope OT LieHTpa NeTnu ryu-
cTtepe3nca, TeM caMblM yny4liasi ero cnocobHoCcTb nepenayn
cnabbix curHanoB B Harpysky (rpOMKOroBopuTenb). 3T Kpocc-
NCKaXXeHUS N ABNAKTCSA OCHOBOWN NSl 3aLUUTHUKOB «MNEPBOro BaT-
Ta» — ajenToB OLHOTaKTHOro AsmxeHusa. ObpawenHne k Puc.39
noATBep>XgaeT HEeKOTOPY MpaBoTy UX B3rMSA4OB. TuaTernbHbIN
BbIGOp MarHUTHOro Matepuana cnocobeH MMHUMU3VPOBaThL 3TY
npobnemy. Nepmannou ¢ yMepeHHbIM cofepXaHnem HUKenNs nve-
10T NPEBOCXOAHBIE CBOWCTBa Npu paboTe ¢ 04eHb MarnbiMU YPOBHSI-
MU MarHUTHON aHepruun. B ntobom cnyyae BO3MOXHO CO34aTh He-
KOTOPOE NofgMarHu4MBaHUE MOCTOSIHHBIM TOKOM C MOMOLLbO
npoctoro pasbanaHca BbIxogHOro kackaza (82), 4to, B CBOO oye-
pedb, cMecTUT pabouyto ToUKy (N0 MarHUTHLIM CBOWCTBaM) Bbl-
XOAHOro TpaHcopMaTopa 13 LleHTpa NeTnu ructepesunca. KoHey-
HO, 5TO NPUBELET K paHHEeMY KNUMNUPOBAHUIO, T.€. YMEHbLUEHUIO

BECTHNK A.PA. 11
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Puc. 39. lNosedeHue Kpuebix HamazHUYUBaHUs1 8 obracmu mMarsbix
yposHell HarnpshXeHHoCcmuU MagHUMmHoz20 rons (Aem. Timbie)

BbIXOAHON MoLllHocTu. OfHako pa3sbanaHc, TpebyeMbli Ansa He-
KOTOPOIo «pacrnpsMneHus» HavyanbHOro yyacrka netnu, Becbma
HeBEenuK ANs HUKenbcoAepXallumMx nepmannoes, HEBEMNUKU Tak-
)€ M COOTBETCTBYOLLUE NoTepu. 2

A BOT cuUrHanbHble TOKM Pe3Ko OTMWUYHbLI OT AENCTBUSA TOKOB
nokosi. Ha Puc. 38 Toku i, NpoTMBO(asHbI B OTHOLLEHUN YETHbIX
NOPALKOB UCKaXeHWIA, TOK e i, CnocoBCTBYeT CUHa3HOMy Crio-
XEHUIO HeYeTHbIX NpoAyKToB (83). [IByXTaKTHLIA TaHAeM TOKOB,
HECYLLMX HeYETHbIE NPOAYKThI, yABaUBAET ANUHY NMUHUN Harpys-
ku (Puc. 40) n coznaet obuyyto pabouyto TOUKy B MarHUTHOMN cuc-
TeMe. (Ha Puc. 40 nokasaHa «o6beanHeHHasn Q»).

*50

—~
7
\

Path of operating point;
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<) R
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Puc. 40. CoemelyeHHble xapakmepucmuku Onsi napbl udeanusupo-
8aHHbIx mpuodos (Aem. Gray)

B. J. Thompson us uccneposatensckon naboparopun RCA B
1933 rogy Bnepsble Nokasan, Kak NonyyYnTb CrioXeHue XxapakTe-
PUCTUK B ABYXTaKTHOM BKMoYeHUN. PaccmaTpuBas BHYTPEHHIO
B3aVMHYI0 WHOYKTUBHOCTb, TOMMCOH OOHOW NPOCTOW chpason
obbacHUN KpacoTy ABYXTaKTHOro metoaa: «B camom pene, B on-
TUMarbHbIX YCIIOBUSIX B NIOOOM TOUKE CUHYCOMAbI Kaxaas namna
paboTaeT Ha ahpheKTMBHYIO aKTUBHYIO Harpy3Ky, paBHYIO BHYT-
peHHeMYy CONpPOTUBINEHMNION.

B 1948-m H. L. Kraus nogreepaun pesynsrartsbl TomncoHa aHa-
NUTUYECKUN U 3KCNepuMeHTarnbHo (85). OH Takke npuLlen K BbIBO-
ny, 4To, Gnarogapsa NOCTOSHCTBY Harpy3kv Ans BbLIXOAHbLIX JlaMn, B
PP poctuxmnmo 3HayeHne molHocTu Ha 11% ©Gonblue, Yem npu
napannenbHOM CoeIMHEHUM TeX e namn, Ho B SE BknoyeHUn.*°

29. Hekomopeie npouseodumenu mpaHcghopmamopos destatom 2ub-
PpuUGHbIe cepdeyHUKU, 8 KOMOPbIX 8MECIme CO cmariblo UCMOb3Yom-
CA HUKereeble r1acmuHbl.

12 BECTHNK A.PA.

KoHeuHo, aTo npegnonaraeT Tonbko pexum A. Pexxum AB saB-
NSAETCsl OTAENbHbIM CIlydaeM, KOorga BO3MOXHO MONy4uTb ropas-
0o GonbLyo MolHocTb.?' (86)

B OByxTakTHOW cxeMe aHofHble TOKM paboTalT B Hepas-
pbIBHOM TaHAeMe B TOUKe pasfena (COOTBETCTBYOLLEN 3HaUYeHUo
E,, Ha Puc. 40). OTa nepefaqa ¢ 0fHOro nreya Ha Apyroe BHyT-
peHHe npucyLya paboTte ABYXTaKTHOWM CXEMbI, U ATOT MPOCTON hakT
6onee Bcero 6ecnokont cTopoHHWKOB SE. OgHaKo OH e siBNns-
€TCs YaCTblo MexaHu3ma, NO3BONAIOLLEro NogaBneHne nckaxe-
Hui. CHavyana Mbl YBUOUM, KaK 3TO NPOUCXOAUT, a 3aTeM Mbl Ae-
TarnbHee paccMOTPUM MOMEHT nepefadqu CurHamna u3 BepXHero
nreya Ha HUXHee.

T

iy

in—isz
resultant

i N
* 2d

harmonic

harmonic

Puc. 41. CymmapHas cuHycouda Ha ebixode PP, nonyyeHHas e pe-
3ynbmame cnoxenusi. (o Rydefy)

MarHuTogsmxyLLasn cuna B BbIXOOHOM TpaHcdopMaTope npo-
nopu1oHansbHa pasHOCTM TOKOB i, — i, ,, MOMHOXEHHON Ha Yn1cro
BUTKOB NEPBUYHOA OBMOTKM N,. Torpa:

MOC =N, (i,, — i)

3Hak MuHyC nepep i, 03Ha4aeT npoTueodgasHoe LencTeune
oTHOCcUTENbHO i . MNoAcTaensas B hopmyny MrHOBeHHbIE 3HaYe-
HWUS @aHOAHBIX TOKOB, MPUAEM K BbIBOAY, YTO: 1) MOCTOSHHBIN TOK
NnoKkosi Ainsi HEKOTOPON «OGbeAUHEHHON NMaMMbi» pPaBeH HyIo;
2) nepeMeHHbIi CUrHan CUMMETPUYHO KayaeTCsi OTHOCUTENBHO
cpenHew TOUYKM Nokosi. TO NO3BONSIET NPOBECTU NepefaTouHYo
XapakTepUCTUKY B BUAE NPSMON HaKMOHHOWM NMMHWK, YTO OTOGpa-
eHo Ha Puc. 43 nyHKTUpOM.

Mnowaak noa KpuBLIMK NpeACcTaBAsIET NPOAYKTHI UCKaXKEHUN
yeTHOro nopsigka. Mx BeluuTaHue (komneHcauusi) MMeeT MecTo
6naropgaps ToMy, YTO OHU OAUHAKOBLI Y HAXOAATCA APYr NPOTUB
apyra. CymmapHbIM adhdeKToM ABNSeTCA npsimasi NnHuS, obbe-
AvHaowas kpusble. Kak oyeBngHo, moboe otnuyve aTux nno-
Lwaaen Apyr ot apyra u3-3a pasbanaHca xapakrepucTuK Bbl30BeT
NnosiBrNeHne YeTHbIX rAPMOHUK B Harpyske.

Npo6nemsl, npncywne PP

OHM OTHOCATCS NULL K CYLLECTBOBAHUIO HEYETHBIX MPOAYKTOB
MCKaxkeHUn. PacnucaB ypaBHEHWE A1 MarHUTHOW Lienu € rap-

30. lNpu udeHMmuy4HbIX paboyux ycrnosusix U oNMUMU3UPO8aHHOM
umnedaHce Hazpy3ku 051 Kax0o20 cry4asi.

31. OkoHuYamenbHoe onpedeneHue 6 omHoweHuu PP rnosisunoce
6 1957 2. uz pabomsl M. A. Melehy’s (cm. ucmoyHuk 86). Ezo cma-
mbs npedcmasrnsiem ane2aHMHbIU MameMamuyeckul aHanu3, «rpu-
MeHUMBIL KO 8cem pexumam paboms! 08yXmaKmHO20 ycunumerisi 8
npednonoxeHuu HemnuHelHbIx ceolicme namny. OH ucrionb3oearn
oughghepeHyuanbHble ypasHEeHUs, Ymobbl nokasamb M2HOBEHHbIEe
3HaYeHUs1 U COOMHOWeHUs1 Mex0y moKamu U HarpsKeHUsIMU.
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Puc. 42. CoemeujeHHble aHOOHbIe xapakmepucmuku Genalex
KT88 (6550) co ckeosHol nuHuel Hazpy3Ku (o daHHbIM Marconi
Osram Valve Co)

MOHUYECKUMW COCTABMSAOLLMMU, NOMY4MM ANl MTHOBEHHOTO 3Ha-
yeHus MAC:

N,(2B,Sin @t + 2B,Sin3t +2B,Sin5t +...)

3ameTbTe, YTO YEeTHble COCTaBMsLWMUe UCYEe3nn U3 3Toro
psga, bnarogaps AByxTakTHOMY gencteuto. Puc. 44 nokasbiBa-
€T, KaK NporieraeT cocTaBnstLLan ABONHON YacToTbl (BTOPOro no-
psgka) u ¢ kakoli chasoit, UTobbl 3aTeM ObiTb CKOMMNEHCUPOBaH-
HOI (YHUYTOXEHHOW) MPOTUBOMNONOXHBIM 4EACTBUEM CO CTOPOHbI
BTOPOro nrieva. JTO e NpaBuUo NpUnoXmnMo KO BCEM YETHbIM
COCTaBnAwLLMM. HanpspkeHne, HaBe4eHHOE Ha KOHLIaxX BTOpUY-
HOWM OOMOTKU, ByAET MMETL COCTaBMSOLLNE UCKITHOYUTENBHO He-
YETHbIX NOPSAKOB:

E, = k(2B,Sin1@t + 2B,Sin3( t +2B,Sin5t +...)

Tak YTo Jarke NPU NPSIMON XapaKTepUCTUKe Nepeaayun Ha Bbl-
XO[le Mbl MOMNYYUM psif, U3 HEUYETHbIX rapMOHUK. U3 aToro cnepy-
€T, YTO OCTaBLUMIACS P ABNAETCS Pe3ynsTatoM HepaBHOMepHO-
ro OTCTOSIHUA APYr OT Apyra APYTMX MUHENHbIX XapaKTepPUCTUK.3?

CpaBHUTE CUMMETPUID COBMELLEHHBIX XapaKTEPUCTUK Ha

Plate characteristic %= £cc* 0
s of first individual
tube for ¢;=0;

ib1(Eoc' "b)\

Composite characteristic for e,=0;
% (E.,e,)= i,,‘(E}c.eb) - ib!(E“, 2E,-e,)

Quiescent operating point for composite tube

2Ey,

Plate characteristic of second
individual tube for ¢,=0;

~iy(Eey 2B ye,)

Puc. 43. lNpsimasi wmpuxoeasi NUHUS — pe3ynibmam ebl4uUmaHusi
00HoUl yacmHol xapakmepucmuku u3 opyzod. (Aem. Gray)

TRANSFER
CHARACTERISTIC

INPUT
WAVEFORM

Puc. 44. Pesynbmupytoujasi kpueasi A npedcmaerieHa Kak pesyrnbmam
HarnoxeHusi Ha ¢hyHOameHmarbHyto cuHycoudy B nipodykmos ucka-
JKeHul, rnokasaHHbix kak C, D u E coomeemcmeenHo (Io Lucas’y).
Ommembme, Ymo 60JIHbI YemHbIX 2apMOHUK 8 makol ¢hase, Yymobbl
B803HUKI1a KOMIeHcayusi UX Ha KOMIo3umHoU eoriHe npu PP delicmeuu.

HARMONICS NOT
DRAWN TO SCALE

* ¢ = 28D HARMONIC
D = 3RD HARMONIC
€ = UTH HARMONIC

Puc. 41 ¢ acummetpuyHon paborol ogHOTakTHUKa Ha Puc. 34.
Ecnu 6bl xapakTepucTuku 6blnv paBHOMEPHO pacronoXeHbl U of-
HOBPEMEHHO C 3TUM ObiNY NPSMbI U NapannenbHbl, TO FapMOHU-
YecKkue UCKaXXeHUs He BO3HMKanu 6bl B nobom Tune ycunurens,
a nepepartoyHasi XapakTepucTuka npefcrasnsana coborn npamyto
NUHWIO B Kaxxaom cnyyvae. OgHo M3 Hanbonee BaXHbIX NpeumMy-
LLeCTB TpMoAa Hag NeHTOAOM — OTHOCUTENbHO OAUHaKOBOE pac-
cTosiHMe Mexay aHogHbIMU KpuBbiMU. Ha Puc. 45 nokasaHo ce-
MEWNCTBO XapakTepuCTuK Tpuoga 2A3. OTa namna ¢ Katogom
npsiMOro Hakana Haubonee no6uma agenTaMu OLHOTaKTHUKOB.
Jlerko yBuaeTb noyemMy: KpuBble OTCTOSIT APYT OT Apyra npakTuye-
CKU Ha OAMHAKOBbIX PaccTosiHUsX. 33

Ha Puc. 46 nzobpaxxeHbl aHO4HbIE XapaKTEPUCTUKN My4YeBOro
TeTpona KT88 (6putaHckoro aHanora 6550). Mpu paccMoTpeHun
oyeBMHa iBHas HEPaBHOMEPHOCTbL PACMONOXEHUs KPUBBIX APy
ot apyra. Ho npu BkntoueHun namnel Tpuogom (Puc. 47) xapakTe-

32. [lsyxmakmHoe eKioueHue okasbleaem cripsmrsioujee delicmeue mosbko Ha UHOUBUOyarbHYHO napy Xapakmepucmuk (eeepxy U 6HU3Y) U
HUKaKoe20 8030elicmeusi Ha paccmosiHue Mex0y HUMuU Xoms u HerpasdornodobHo, Ha nepesbili 83251510, HO M0O0bHbIe aghghekmbl cywjecmeayom
8 PP ycunumernsix Mex0y 8bIXOOHOU MOWHOCMbIO U MOUWHOCMbIO paccesiHusi Ha aHodax (87).

Kozda nuHus HaepysKu rnepecekaem HepasHOMEPHO PacronoxeHHble Mex0y coboli aHOOHbIe Xxapakmepucmuku, ¢hopma ycunueaemoeo cue-
Harna Ha4yuHaem U3MEHSIMbCS1 U 803HUKaKOM 2apMOHUKU. Tak Kak HepasHOMEPHOe pacriofioX)XeHUe CUMMemMpUYHO OMHOCUMENbHO ocuU (Hanpsi-

JKeHus1), uckaxeHusi 6yOym He4emHo20 nopsioka.

33. Xapakmepucmuka nepedayu mpuoda 2A3 npoaHanusuposaHa eryiome 00 5-U eapMOHUKU Xam4yucoHOM 6 e2o cmambe «[ paghuyeckul

aHarus 2apMOHUK» (88).

BECTHNK A.PA. 13
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Average plate characteristics

250 T T nnsns=RpeRansuaananEgntnay
FH-H B Hi 2A3:E, =25 volts d-c [
T 1S {1111 6A3, 6B4-G: E, =6.3 volts a-c T
T St " g

200 [+ b Ea e
H SH T Ea T
I SET T

o B HEPAE T H .
g H S3gnsanystas
2 150 » T
g BRESES T
]
B HH ST FFHIH
2 100 ; T
& T
ST
“ g Ilfal-,r:" §
/ ARyugss
o ?‘t‘}"é{?&—;
A
LT )36“
P 4 afP%g ?
0 100 200 300 400 500

Plate volts

Puc. 45. Cemeticmeo aHOOHbIX xapakmepucmuk mpuoda 2A3 ¢
nuHuel Hazpysku (Aem. Gray).
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Puc. 46. Cemelicmeo aHOOHbIX xapakmepucmuk 01151 1ly4ee020
mempoda KT88 Genalex (no daHHbim M. O. Valve Co).
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Puc. 48. Cemelicmeo aHOOHbIX Xapakmepucmuk mol xe namribl
(KT88), ekntoueHHol mpuodom (1o daHHbIM M. O. Valve Co.).

pucTukun BblpaBHuBatotcs (Puc. 48)1** U3 ropmsoHTanbHbIX OHU
pa3BOpavMBalOTCS K BepTUKanu. ATOT 3aMETHbIV COBUT yKa3biBa-
€T Ha YMeHbLUEeHNEe BHYTPEHHETO CONPOTUBMNEHUS U YBENUYEHNE
oemMngupoBaHns.

YnbsTpanuHeiHoe BKMoYeHWe BIXOAHOM namnbl (neHToa nubo
TETPOA), BbITECHUBLUEE TPUOAHbIE BLIXOAHblE Kackafbl B 50-e
rofbl, SIBNSIETCS crneuunanbHblM Ciyvaem, nonagatowum Mexay

14 BECTHNK A.PA.

AHOA
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YMP. CETKA
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v

Puc. 47. Tempo0d, 6KMoYeHHbIU mpuoOoM nymem COEOUHEHUS 3K-
paHHoU cemku ¢ aHOOOM.

TPUOAHBIMU U NEHTOAHbIMU XxapakTepucTukamu (Puc. 49). Kak
BUOHO M3 pUCYHKa, Namna O6yaTo NpoTUBUTCS TakoMy BKIOYe-
Huto. 3Tn cBoeobpasHble (HeOObIYHbIE) UCKPUBNEHUS Obinu
obbAcHeHbl Cocking’om B pefakuMOHHOW cTaTbe XypHana
«Wireless Engineer» B 1955 rogy ° (90).

B ntobbIx ycunutensix noBegeHue aHoaHbIX (MU UHbIX) Kpu-
BbIX U VX B3aMHOE pacronoXeHne npyu NpoBeAeHny NIMHUKN Ha-
rpy3Kku onpenensitoT xapaktep GyayLimx uckaxeHuid. NMpoeepeHue
OVHAMUYECKON XapaKTepUCTUKN cpasdy MOKaKeT, Kakoro nopsaka
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Puc. 49. Cemelicmeo aHOOHbIx xapakmepucmuk KT88 e ynbmpanu-
HeliHom eKrtoyeHuu. Omeod 40%. (o daHHbIM M.O. Valve Co.).

34. To, 0 4eM YunbsIMCOH nocmosiHHo meepdun o nosody KT66:
«BkrtoueHHble mpuoBGamu, amu namibl UMEIOM XapakmepucmuKu,
noymu udeHMuUYHble Hacmosiuemy mpuody PX25». (89)

35. Bo3amoxHo, 30echb nexum Koy K paszadke, YeM 8bl38aHO 603-
poxOeHuUe uHmepeca K mpuodHbIM ycunumernsm 6 cepeduHe 80-x.36.
WHeepmop, ucronb3dyembili 8 ycunumerne YurnbsMCcOHa, omeedarn
mpebosaHuam nyHkmos 1) u 2), Ho He 3). Ho HerocpedcmeeHHO
ces3aHHbIU ¢ KackadoMm ycuneHus (6e3 pasdenumeribHOU eMKocmu),
OH obnadaem npPeeoCcxo0HbLIMU XapakmepucmuKamu.



Output volts

Input volts

Puc. 50. CKkeo3Hble xapakmepucmuku (6xo0/ebIx00) munu4yHo20
neHmooda.

«XBOCT» UCKaXXeHWI criepyer oxugartb. S-obpasHas nepenaroy-
Has xapakTepucTuka (kak Ha Puc. 50) o3HayaeT JOMUHMpPOBaHUe
nckaxeHui 3-ro nopsiaka (3-1 rapMoHKKW); napabonuyeckas Kpu-
Bad (kak Ha Puc. 51) ykasbiBaeT Ha JOMUHMPOBaHWEe BTOPOW rap-
MOHUKHM (91). BTN XapaKTepUCTVKM Nepenayn TUNMYHbI 4 NeH-
ToAa 1 TpMoAa COOTBETCTBEHHO. OTMETLTE, OOQHAKO, YTO NPOAYKTHI
UCKa>XEHUIA BbICLLUX MOPAAKOB YBENMYMBAIOTCA NPU NOBbILLIEHUN
MoLHocTu (cM. Puc. 19 B wactu Il). Mpoucxognt aTo OTTOrO, YTO
XapaKTepucTrky Bce 6onee UCKPUBISIO CS1 (M MPOMEXYTKU MeX-
Ay HAMU CXUMatoTCA1) Ha Kpasix paboyero gmanasoHa.

XoTa AuHamMnyeckas xapakTepucTuka nepegavuun ana tpuoaa
B SE mnmeeT Bug napabonbl, OHa cTaHOBUTCA S-o06pasHon npu
OBYXTaKTHOM BKIHOYEHUM TOro xe Tpuopa! 3To KU3-3a TOro, YTo
CYMMapHble aHOAHbIE XapakTepUCTUKN CO3[aloT HOBYIO pesyrb-
TUPYIOLLYIO XapakTepucTuky nepenaqun. M ece xe, HeCMoTps Ha
S-o6pa3HocTb, pe3ynsTupytoLlas kpueas 6nmsko npubnuwkaerca
K npeanbHoun npsavon (Puc. 51).

Puc. 44 noMmoraet NoHATb, No4YeMy Tak npoucxoaut. B Heko-
TOpOW «06beauHEHHOM» namne ABYXTaKTHOrO YCUIUTENsi CUHY-
cougbl C n E otcytcrBytot, octaerca nuwb D (TpeTbst rapMoHm-

Vout

-4V EAY

—— 30V

—— 60V

Puc. 52. Te xe xapakmepucmuku, Ymo Ha Puc. 51,
Ho ¢ dobaeneHuem OC.
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Puc. 51. Ckeo3Hble xapakmepucmuKu 08yXmaKmHOo20 yCunnumerisi.

ka). Pe3ynbtupytowian BonHa (To, UTO OCTanock OT MaeanbHOro
CVHYyCca) MeHee 3a0CTpeHa, YeM 3TO NPOUCXOAUT B OOHOTaKTHOM
BKMoveHnW. bnarogaps cCMMMeTpUYHOMY OEWCTBUIO ABYXTaKTHU-
Ka, 3TO MPOUCXOAUT € Kax 0N NonyBOMHON. A NPUCYTCTBUE OTPU-
uatenbHow obpaTtHol cBsisu elle Goree BbINPSIMMASIET XapakTe-
puctuky nepefaun (Puc. 52).
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Puc. 53. AHOOHbIE xapakmepucmuku mpuoda 2A3 npu 100% OC
no HanpsixeHuto (Aem. Pratt).

OC 3acTaBnsieT aHOAHbIE XapakTepuUcTUkn ObITb MeHee Ha-
KIOHHBLIMY, T.€. NpUbNMKaTbCs K BepTUKanbHOW NUHUN

(Puc. 52) (92), TeMm cambiM yMeHbLLAsA BbIXOAHOE COMPOTUB-
nexve. Ecnu pabota nne4 cummetpuyHa, seegerHne OC He nog-
pe3aeT HWKHUI KOoHeL, NepefaToYHOM XapakTepUCTUKK, YTO UMe-
€T MeCTO B OQHOTaKTHOM YCUIuTerne, TO U CHUXEHUST BLIXOQHOW
MOLLHOCTU HE NPOUCXOQUT.

BECTHNK A.PA. 15



®asonHeepTopb!

Ha Bbixoe ABYXTaKTHOIO yCUNuTens oCyLLeCTBINSIETCS CUHTE3
OBYX cuUrHanoB. B ogHOTakTHOM Takoro He NPOUCXOAMUT: BCS CUHY-
covaa cosfaetca oaHoun namnon. B PP ecTb ABe namnbl, «OTKPbI-
BaeMble» Takum 06pasom, YTo6bl co3faThb NOMHLIN curHan. Takas
napa AOMOMHSAIIOLMX APYT ApYra JTaMn U3BECTHa Kak KOMMO3UTHas,
obbeanHeHHas namna (nogobHa «KOMMNO3UTHOMY YENOBEKY», CO-
30aHHOMY ABYPYYHOW Nunoi — pycckast «pyx6a-2»).

>
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T

il

long tall" ——3p %

Puc. 54. KamoOdHnbill peaucmop 60nbwo20 conpomuesieHus s16-
nsemcsi obwum ons obeux namn. CuzHan neeou namnel, ma-
Kum obpa3som, rosierisemcsi Kak 080UHUK (K/10H) Ha kamode 8mo-
pol. B pesynbmame Ha ebixo0e — 0ea cuzHana. Obe 80rHbI
npedcmaernsitom nonHy cuHycoudy. 30ecb Hem pacujensieHus
cuzHana Kak makogoego, HO UMEHHO KIIOHUpo8aHue U nogopom
no ¢pase.

Oco6eHHOCTbIO ABYXTAKTHOIO yCUNUTENs SIBMSETCSH npu-
cyTcTBUE (ha3omHBepTOpa. ATOT Kackag Heobxooum, 4yTobbl cae-
natb U3 OLHOTO cUrHana Ha Bxofe napy 6anaHcHbIx (nepeBepHy-
ThIX APYr OTHOCUTENbLHO ApYyra) Ha BbIXOAEe, KOTopble 3aTeMm
nornepemMeHHO kayatoT 0b6a nrneya BbIXOOQHOMO Kackaaa.

OfHMM M3 NMpeumyLLecTB, YacTo HaBa3biBaeMbix SE ycu-
nuTensaMm, sSiBrAeTcs ux npocrtorta. B camom pene, Ha atoT dakT
4acTO CCbINaTCs Kak Ha UCTOYHUK O4HOTaKTHOM Marnv unu «rmy-
GoKOW CTPYKTYpbI», kak Nopoto Beipaxatotcs. Ecnv npasgoi sie-
nsieTca 1ot akT, yTo B SE oTCYTCTBYET MHBEPTOP, TO OYEHb BaX-
HO SICHO NOHMMaTb, YTO UHBEPTOP He 06s13aTenbHO AOMKeEH BbIThb
[ononHUTenbHbLIM kackagoM. Begb oH MoxeT 6bITb peann3oBaH
Kak OObIYHbIV Kackaf yCUIneHus.

B naeanbHOM MHBEPTOPE AOMKHBI COMTUCH BOEAUHO TpU Tpe-
6oBaHuA: 1) OH AOMKeH co3aaBaTh KMOH BLIXOAHOIO CUrHana;
2) OH JOImKeH 3TOT KNOH nepeBepHyTh; 3) obecneunTsb ycune-
HKe no HanpskeHuto. CyLlecTByeT No KpalHel Mepe [iBE CXEMbI,
oTBevawLme TpeboBaHMaAM naeanbLHoro MHBepTopa: 1) andde-
peHumanbHbIi kackag (93); 2) MHBEpPTOP C NEPEKPECTHON CBA3LIO
(94). U3 pByx nocnegHuii obnagaert nyyilen cuMmMeTpueri no ycu-
nenuto. Mo aTon NpuYMHE OH YacTo BCTpeYaeTcs B MHCTPYMEH-
TanbHbIX U3MepUTENbHBIX Cxemax. B 3BykoBbIX ycunutensx obe
CxeMbl BNornHe cpaBHUMBI.*® NepBbI TN MHBepTOpa cTan 3Ha-
MeHUT, korga 6bin u3bpaH Ans Mcnonb3oBaHUsi B MOHOBMOKax
Marantz Model 9.

JononHuUTenbHbIA Kackag, yCUneHusi, BCTpedaemblii BO MHO-
rx PP ycunutensx, ucnonbayetcs rmaeHbIM obpasom ans obec-
neveHus nsbbITouHOro ycunenusi. (BcnomHute, Yto ycunurenb
Cocking’a He ncnonb30Ban AONOMHUTENBHBIV Kackag yCUneHust).
3TOT N36LITOK 3aTeMm Len Ha npumeHeHne OC. Yeunutenu ¢ He-
rny6okonn OC unu BoBce 6e3 Hee MOryT o6ONTUCL MUHUMAIb-
HbIM YMCNOM Kackafos, 6yab To SE nu6o PP.

16 BECTHNK A.PA.

OavH 13 MudoB 06 MHBEPTOpax rMacuT, YTo OHW, MOr, pas-
OensoT curHan Ha gBe nonosuHbl. CurHan He gpobuTcsa Ha aBe
yacTu, oH npuobpeTaeTt ABoliHUKa (KMOH). AHTUda3HblE cUrHanbI
nonepeMeHHO KavawT OBYXTAKTHbINA BbIXOA: CNepBa BBEpX, 3a-
TeM BHU3. BbixofHble Namnbl 3aTeM «NPOTAaNKUBaOT» CUTHamNb-
Hble aHoAHbIE TOKU BNepes Unu Hasag, vyepes nepBuyHyo o6MoT-
Ky BBIXOQHOTo TpaHcdopmatopa. OTM TOKM YacCTUYHO
nepekpbIBalOT Apyr Apyra, 4Tobbl co3naTh €QUHbIN KOMMNO3UTHBIN
BbIXOLHOW CUrHarn.

Huyero HeobblvHOrO HeT B npupoae Takoro curHana. Ctout
NULWb YACHUTL cebe, 4To NoboN CUrHan CrnoXxHom hopMbl ABNSIET
cobol cyMMy NpocCTbIX cUHYCcOoB. Mpennonoxum, K npumepy, 4To
CMNOXHBIN CUrHar COCTOUT U3 MHOXECTBa 3BYKOB, CO30aHHbIX CUM-
oHMYECKUM OpKecTpoM. Kaxkabiii U3 3BYKOB, POXAEHHbIA CBOUM
WHCTPYMEHTOM, NepBOHaYanbHO He3aBMUCUM, NOKa rae-To Ha ce-
penvHe NyTu He CMeLLaeTCs € OCTanbHbIMU. 3Ta CMECh 3BYKOB B
BUAE €[MHOro BO3QYLLUHOIO MOTOKa CrOXHON hopMbl nocTynaer
Ha MUKPOCOOH.

Ero anekTpuyeckuit BbIXOAHON CUrHanm U3MEHSIeTcsl B COOT-
BETCTBUU CO 3BYKOBbLIM JABNEHUEM U (DOPMOI aKyCTUHECKOW BOM-
Hbl. Taknum o6pa3oM, KOMNO3UTHasA hopma curHarna coxpaHsercs
BMNOTb 10 BHYTPEHHETO yXxa, rae oHa byaer «pasnoxeHa» Ha 6a-
3unspHon membpaHe (HeuTo Bpoae 3MNOBaHHOIO KOMMbIOTEPHO-
ro goavina).

Tak yto NpobriemMHOCTb paboThl ABYXTakTHUKa Gonee He B TOM,
OyneT N UMeTb KOMMNO3UTHBIV CUrHar JOCTOBEPHYIO hopMy, a CKo-
pee B TOM, HACKOINbKO TaKTUYHO U FPaMOTHO OH NOAaH Ha BbIXOA-
HOW TpaHcdOpMaTop, HTO YXXe 3aBUCUT OT CTeMNeHU NnepekpbiTus
OByx curHanoB. MNepexon 6yaeT rmagkvMM, Korb CKOPO NepeKpbITUE
OyaeT [OCTaTOYHBIM Ha MUHUK «CLUMBKU». BenuunHa nepekpbl-
TSt MOXET ObITb OXapakTepu3oBaHa kak: 1) nonHasi (knacc — A);
2) yactuyHas (knacc — AB); 3) otcytctBue (knacc — B).

Tem 6onee Npuckop6HO, Koraa pas3paboTynkM NyTakTCs B ON-
peneneHnmn pexxuMoB, KOTOPbIE MOMYyYXIu CTPOroe U TOYHOe Onu-
caHue Gonee 50 net Hasag (Puc. 55) (96).

Knaccngnkauna pemnMoB ycnnexna

Ha Puc. 56 MOXHO BMOETb, KaK CUrHam Kadyaetcsi OTHOCU-
TenbHO CyMMapHo (pe3ynsTupytoLleii) paboyein Touku Q. B pe-
xume-B (96) kaxpgaa namna HaxoguTcs B NPOBOAALLEM (OTKPbI-
TOM) cocTtosiHun poBHO 180° (T. e. NONOBWMHY Lienoro nepuoaa).
3atem 06e NONoOBUHBLI TOYHO CKNaAbIBalOTCA Ha NUHUK Nepece-
YyeHus. lNpekpalleHne Toka Yepes namny paHblle BpeMeHn Npu-
BOAMT K Tak Ha3blBaeMbIM NEPEKPECTHbIM UCKaxeHnam (97, 98)
Ha ManbiX YPOBHAX NGO K UCKAKEHUAM TUMa «CTYNEHbKU» Ha
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Puc. 55. Knaccucgpukayus pexxumos pabomel ycunumened. Onpede-
nieHue udem no mol Yacmu exo0HO20 cueHana, no komopol udem
aHoOHbIlU mok. (Aem. Daley).
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Puc. 56. CkeosHasi cyMMapHas xapakmepucmuka O51s napbl mpuo-
008 2A3. Touku Q1 u Q2 siensiromces paboyuMu MoYKamu roKosi Ons
kax0oe20 rineya. Touka Q ss.enssemces paboyel npu coemecmHom oel-
cmeuu. Tok cueHana HaduHaemcsi ¢ moyek Q1 u Q2, npuyem y sep-
XHe20 rrieya oH udem Ha eospacmaHue, y HUXHe20 — Ha ybbleaHue.
3amem ecsi kapmuHa MeHsiemcsi, U MoK Kaxd020 rineya eo3epalia-
emcsi 8 UCXOOHOe cocmosiHUe — moyYKu rnokosi A1 u Q2.

Gonblumx ypoBHAX MoLwHocTu (99, 100, 101). Knacc -C (yron npo-
BOAMMOCTY Nnamnbl MeHblUe 180°) o6napaer HacTonbko 6onbLun-
MU UCKAXEHWUSIMU, YTO OH 3(P(PEKTUBHO MPUMEHSIETCS TOMNBKO B
cneumnanbHbIX yCUNUTENSX NepeaaTtynkoB.

B knacce -AB cylliecTByeT nepekpbiTe Mexay nornysonHaMu
(Puc. 57) ns-3a Toro, 4to 06e namnbl OTKpPbITL! GorbLue, Yem Ha 180°,

Composite
Curve

Puc. 57. lNepekpbimue 08yx MoryeosH NnokasaHo 3almpuxo8aHHbI-
mu nnowadsamu (Mo Ryder’y).

€82 ep1 wt

wt

Puc. 58. lNepekpecmHble UCKaXeHUs1 803HUKalOmM rpu rnepexode He-
pes 0. [Npoucxodum amo 6raeodapsi omceyke aHOOHO20 moka 6 obe-
ux namnax (o Millman’y u Halkias’y).

HO MeHbLue 360° — nonHoro yukna. 3To nepekpbiTue Heobxoam-
MO, 4TOGbI «NOGEAUTbY KPUBU3HY B HUXKHEN YacTU aHOAHbLIX Xa-
pakTepuCTUK, B MPOTMBHOM Cryyae 310 npuseno 6bl k nosiene-
HUIO MepeKkpecTHbIX uckaxeHuin (Puc. 58). KpuBusHa aHoAHbIX
XapaKTEPUCTUK B HWXHEW YacTu NMMHUN Harpysku npeacraenaeT
coboli xapakTepHoe MeCTONONoXeHne ToYek, rae namna BKMo-
yaeTcs B npoBogsiee coctosiHue (102, 103). Kak Tonbko curHan
NMPOCKOYMT 3TO MECTO €elle HUXKe, TO OTpuLlaTenbHas MonoBuHa
€ro oTceKaeTcs1, Namna TOK Y>Ke He NPOBOAUT, OHa 3akpbiTa (104).
Mpy 4OCTaTOYHOM NEPEKPLITUM, T.€. MOMEHTE BpeMeHW, Korfa obe
namnbl HAaXoAATCA B OTKPLITOM COCTOSIHUMK, OTCEYEK HE MPONCXO-
OuT (TO, YTO Mbl Ha3bIBaEM KCTYMNEHbKOM»). CTyNeHbKM NpoMcXo-
OAT TOMbKO B TOM Cryvae, ecrnv NpucyTCTBYIOT UCKaXeHUs nepe-
KpecTHOro Tuna (ckopee cnpaBefnuBo obpaTHoe yTBepXaeHue,
T.K. UCKaXXeHUA ABNSAIOTCA CneacTBUeM HapylueHus hopMbl cur-
Hara 1 Kornu4ecTBeHHbIM onpegenutenem — Pep.).

B knacce — A aHOAHbIV TOK Yepes namMny NPoxXoauT B TeYeHue
nonHoro nepuopa (1.e. 360°). Yncthlin -A faet nonHoe nepekpbl-
THe, KOraa BEPXHSASA U HKHSSA NaMnbl, He 3aKpbiBasiCb, «co3ga-
I0T» OIMHAKOBbIE CUrHanbl, TONIbKO NEPEBEPHYTbIE OTHOCUTESb-
HO Opyr gpyra Ha 180°. lNpu 3TOM He co3paeTcs HapylleHuin
opMbl U, CnefoBaTeNbHO, OTCYTCTBYIOT UCKaXEHUS NnepekpecT-
HOro 1 cTyneH4yartoro Tuna. C TOYkM 3peHust NMMHENHOCTU, BbIXOA-
HOI cUrHan ABNSIETCA TOYHLIM BOCTIPOU3BEAEHNEM BXOOHOTO.

Kpome cosnaHus nepekpbITvs, yBenYeH1e Toka NoKos Crpsiv-
NseT AMHAMUYECKYI0 XapaKTepuCTUKy nepegaym (T.K. 3To NOAHU-
MaeT NMHUIO HarpysKu NPy TOM Xe HaknoHe ee, Npu COOTBETCTBY-
IOLEM YyBENIMYEHUN aHOAHOrO HanpsXXeHWs, U TeM caMbliM
oToasuraet pabovyto obnacTb fanblue OT UCKPUBMNEHHbIX aHOA-
HbIX XapaKTepuUCTUK). TOK NMoKos, T. €. ero pocT, NO3BOMNSAET yBenu-
UMTb CKOpPOCTb HapacTaHus curHana (Slew rate). Mexo6moTou-
Hble eMKOCTU BbIXOAHOMO TpaHcdopmaTopa SBMATCA rMaBHOM
NMPUYMHON BbICOKOYACTOTHBIX MCKaXeHWUI B NaMMnoBbIX ycunute-
nax, a yBernuyeHue Toka nokos No3BonsieT namne ¢ MeHbLIMMU
ycunusiMu nepesapsikatb aTu emkocTn.®” Takum o6pasom, pabo-
Ta B Kracce -A yMeHbLIAeT UCKaXKEHUS1 He TONbKO AN CUrHanos
HM3KOro 1 CpedHEro ypoBHS, HO U NMPU YCUMEHNMW BbICOKOCKOPOC-
THbIX (C KpyTbIM PpOHTOM) 1 € 6onbLuon amnnutyaon. Hegocrar-
KOM pexunmMa SiBNseTcs ero Huskas adpeKkTMBHOCTb. BbixogHas

37. MNMpedocmepexkeHue: MOK MOKOs He Moxkem 6bimb MpPoU360/1bHO
roebIWeH ronb3osamersnemM; ama mepa npedocmopOXHOCMU U3Ha-
YanbHoO 0ormkHa bbimb 3anoxeHa e paspabomke, 8 IPOMUBHOM CIly-
vae namrbl Mo2ym 6bimb nepespemsi.
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MOLLIHOCTb [JOMMKHa BbITb CHIDKEHA U3-3a TPebOoBaHWI KOHTPONS
Haf, MOLLHOCTbIO paccesHus Ha aHopdax. Pecypc namnbl Toxe
OCTaBMsEeT XenaTb nyyllero®®, Tak kak popcupoBaHHas amuccus
KaToAa pesKko CHWXaeT A0NroBeYHOCTb paboThl.

Kakon 6bl pexum ycuneHus He NpUMeHsncs, ysenuyexHue
curHana Ha Bxofe co3facT COOTBETCTBYIOLLEE YBENUYEHWE Bbl-
XOOHOro cuUrHana, Tak 4YTo yAnuMHAeMas YacTb JIMHUK Harpysku
ynpetca B npensatcTeve. Ha puc. 55 MOXHO yBUAETb, YTO npu
OBWKEHUM OT Kknacca -A Kk kraccy -C BbIXOOQHOW curHam Moxer
6bITb ABHO Gonblue, YeM B APYrnx pexumax. Tak kak yBenumyeHue

BO3MOXHO U Mo TOKy 1 no HanpsbkeHuio (Ae, Ai), To u peaynsTu-
pytoLLasa MOLLHOCTb Takke ByaeT 6onblue. U 3To rmaBHas Beiroga
OT NpUMeHeHusa pexunma -AB BmecTo -A. Ha Ton e nuHuM Ha-
rpy3Ku Tenepb pacrnonoXuTcsi NOryBOnHa BMECTO Lienoi BOSHBI.
YcuneHHbIn pexum -AB He Tak y> CUNbHO YCTYNaeT B KayecTse
uuctomy -A.%¥

OpHako yeenuyeHue amnnutyg (e, i) B knacce -AB po-
CTUraeTcsi LeHon yBenuyeHus uckaxeHuin. Puc. 42 nosicHser,
noyeMy OHU pacTyT NPONOPLIMOHANbLHO aMMNUTyAe: MPOMEXYTKN
Ha NMUHUK Harpy3Kku1 CTaHOBSTCS LUMpPe (Mo KpaiHein Mepe Ans neH-
TozoB). W paxe nuHenHbI pexum -A He cnocobeH ¢ aTum cnpa-
BUTbCS BNpsMyto. OH BCEro NuLlb HaknaabiBaeT yCroBusi Ha Be-
NMYUHY BBIXOAHOTO CUrHana, korga Tpebyercs npoBoauTb TOK B
TeyeHue Bcero nepuopa. M pabora nponcxoguT Ha yyacTke, rae
pasHuLa Mexay oTpeskaMu eLle He Tak BEnuka.

Tonbko obpaTHasi CBS3b BMNPSAMYK YMEHbLUAET UCKaXeHUs,
BO3HUKaKLLNE U3-3a HepaBeHCTBa NPOMEXYTKOB MeXAy Xapak-
Tepuctukamu. ObpatHas cBs3b AEACTBYET METOAOM HamNOXEHMUs
WHBEPTMPOBAHHOIO curHana Ha BxofHou. Kak Tonbko 1) dpaso-
Bbli1 yron 6nusok unu paseH 180°; 2) komneHcauusi obecneynea-
€T KpuUTUYeckoe 3aTyxaHue (6e3 BbIopocoB Ha hpoHTax) 1 3) Bxoa-
HO KackaZl UMeeT AOCTaTOuHbIN 3anac no amnnutyge (headroom),
TO oGpaTHas cBA3b ByKBanbHO «MEHSIET» OYEPTaHUs BbIXOLHOMO
CurHana B CTOpoHy 60rMbLUEr0 COOTBETCTBUS BXOAHOMY CUTHany.
Ecnn xapakTepuCcTUKM 9KBUBaNEHTHOW NamMnbl ¢ OTpuLlaTenbHON
o6paTHOI CBA3bID OTpa3vUTb Ha PUCYHKE, TO CTAHOBMUTCSI SICHO,
YTO pasHuLa NPOMEXYTKOB MeXAy HUMMM yXe MeHee 3aMeTHa
(Puc. 59) (105). CpaBHMTE NYHKTUPHBLIE NMHUU C uaeanbHbIMU
Ha puc. 40.

Boisogb!

Kak mbl y6eamnuck, 4Tobbl 06pecTn My3blkanbHOCTb 3BYyKa,
UCKaXXEHUSI BbICLLMX MOPSIAKOB AOMKHbI ObITh YMEHbLUEHbI HUXE
nopora crnbllUMMOCTU. TpuoAbl, Tak Kak OHU CO3AaT UCKaXKEHNUs
HU3KUX NMOPSIOKOB, KPOME Crny4vasi C MaKCUMarbHbIMU aMMNnnTy-
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Puc. 59. llimpuxoeble nuHUU riokasblearom IUHeapusupyoujee
delicmeue mecmHol obpamHol cessu rno moky (Aem. Middleton).
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[aMu, ecTb BMOMHE eCTECTBEHHbIV MyTb B peLleHnn 3Ton 3aja-
yn. foBOpPS rMNOTETUYECKN, WAeanbHbIA yCUNUTenb He [OIMKeH
MMETb UCKaXKEHWI BblILLIE MOPOra CrbILLMMOCTH, NO3BONAA TEM Ca-
MbIM yXy OCTaHaBMMBaTb BHUMaHWE NULLb Ha rapMOHUKaX Camom
My3bIKW. [IBYXTaKTHbLIN yCUMUTENb MOXET paccMaTpuBaThes, Kak
KOHCTPYKTUBHBIN LUar B 3Ty CTOPOHY.

OpHako, us-3a HekoTopow cneungukn paboTbl ABYXTaKTHU-
Ka, MOTYT MPUMEHSTLCA HEKOTOPbIE CXEMHbIE YXULLPEHUS.

OpvH 13 MeToA0B NOAABMNEHNS HEYETHBIX FAPMOHUK COCTOUT
B cneuynanbHOM nogbope namn unu Apyrux akTUBHbLIX SMeMeH-
TOB B COOTBETCTBUW C TEM, KAKOBO NOBEAEHNE UX XapaKTEPUCTUK
(npu TwaTensHOoM noabope BO3MOXHO ocrabneHne ypoBHA 3-i
rapmoHukn Ha 10 — 12 gb). [lpyrum mMeTofoM sBnseTcs BBeae-
Hue MecTHoi OC B BbIXOAHOM Kackaje — rmaBHOM UCTOYHUKE UC-
KaXeHWi.

AnbTepHaTMBOWM MOXET OKa3aTbCs U YMbILLNIEHHOE NOAHATUE
YPOBHSI BTOPOW rapMOHMKN C NMOMOLLbIO pasbanaHca BbIXOAHOIO
kackaga. B atom cnyyae Bo3aMoXHO nonyunTh 6onee Grnaro3syy-
HbI cnekTp curHana. Bo6aBok MOXHO BBECTU NOCTOSAHHYIO CO-
CTaBMAOLLYIO TOKa B NEPBUYHYI0 OBMOTKY, 4TOGbI CABUHYTL pa-
6o4ylo TOYKYy Xenesa no netne rucrepesnuca BBepX.
M3bICKaHHOCTb, TOHKOCTL 3By4YaHusa SE yacTo cBA3bIBalOT C ero
«CMeLLEeHHbIM» TPaHCOPMaTOPOM, OTCYTCTBUEM NEPEKPECTHLIX
MCKaXXeHUn n p 60Ton B UMcToM Knacce -A. lNnarton 3a aTo cTa-
HOBUTCS HECMOCOBHOCTL BblAaTb GOMbLUYI0 MOLLHOCTL. JTO B
CBOIO ovYepenb 3acTaBrnseT NPUMEHSATb BbICOKOHYBCTBUTENbHYIO
aKyCTUKY U MacCCUBHbIV JOPOrOCTOSILLMI BLIXOAHON TpaHcdopma-
TOp, €CNU PeYb 3aX0AUT O XOTb CKOMbKO-HNBYAb 3aMETHON MOLL|-
HocTm (10-20 BT).

OfHO 13 04EBUAHBIX peLeHUn — 060MTUCH BOBCE ©e3 TpaHC-
dopmatopa (OTL — output transformer less). OgHoTakTHble OTL
¢ 60MbLUON BLIXOAHON MOLLHOCTLIO CNOCOBHbLI packaqmBaTh 06bIY-
Hble IMHaMWKM 1O HOPManbHOIO YPOBHS, UMES NPU 3TOM He CILLI-
KOM BbICOKMI BLIXOAHOW MMneaaHc. B Takon cxeme yxe ycrneLwHo
MCNOMb3YITCA TPaH3UCTOPLI 6narogaps X HU3KOMY BbIXOAHOMY
conpotueneHuto (106, 107). OgHako He cneayer TyT Xe 3akIto-
YyaTb, YTO TpaH3ncTopHbI SE ycunutens B cuny camoro dakra
OAHOTaKTHOCTN CMOXET 3ByYaTb, Kak namnosbii SE. Cnuiikom
MHOrO Aipyrux pasnuyuin clofa 3anoxeHo, 4Tobbl UM cTaTb oauHa-
koBbIMW. SE, 6yAb OHW NamMMOBLIMU UIMN TPaH3UCTOPHBIMU (U
KaknMn-Hubyap elle), AOMKHbI UCKMoYaTh KPUBU3HY Xapak-
TEPUCTUK Ha OTpULLaTENbHON NONYBOMHE, YTO AAET POCT BTOPON
rapMoHuku. Takoe TpeboBaHne obecneunBaeTcs CUMMETPUYHON
pabotoir. OHa xenaTenbHa, ecnu Lenbio SBMAETCS ABWKEHUE
nanyyatens noboro Tvna. Hawa uHTynuMsa nofckasbiBaeT, vTo
NonoXuTenbHoOe CMelLLeHNe ero AOMKHO BbITb B TOYHOCTU paBHO
oTpulaTenbHOMY, eCnv Mbl XOTUM CO3AaThb TOYHYHO KOMUIO BXOA-
Horo curHana. Tonbko AiBa TUna ycunutenen TonkaroT AMHaMuUK
oanHakoBo B 06e cTopoHbl: 1) SE ¢ NonHbIM OTCYTCTBUEM UCKa-
XeHui u 2) cbanaHcupoBaHHbIn PP (6e3 BHMMaHuS K dhakTy, ecTb
1M NPY 3TOM HEYETHBIE TaPMOHUKU UNK HET4C).

Bonee 4yem 4T0-NMGO eLLe, CO3BYYHOCTL 1 rApMOHUYECKast Ha-
CbILLEHHOCTb ONpeaensioT My3blKanbHOCTb. [Py 3TOM Hy>XHbl MHO-
rme Apyrue Kayecrtsa, 4ToObl MOMHOCTLIO BOCCO3AaTk atMocde-
py 3ana. lpu 3TOM Takue, YTO HaMNpPAMYI HE COOTHOCATCA C
CO3BYYHOCTbIO, K MPUMeEpY — paspelleHune, nokanusaumsa obpa-
3a, MacwTabHOCTb (pasmMepHOCTL) 3ByKOBOrO obpasa, nepexoa-
Has XxapakTepucTuka, AuHaMmKa, KoapduUMeHT AemMnupoBaHUsI.
He noxoxe, 4tobbl 3TM NnapameTpbl 6bM 0CObBIMK 4OCTOUHCTBA-
MW OHOTaKTHWUKOB.

38. O pecypce namribl KT77 MOXHO cripagumbcsi 8 cO6CmMeeHHOM
sbirnycke M.O. Valve (sbinyck 3, anpenb 1947 2., cmp. 4).

39. YeunenHbili pexxum -AB pabomaem ¢ mokamu, Haxo0sauwumucs 8
npomexxymke om -A 0o pexuma -B.

40. HewemHble uckaxeHusi He yxydwarom cuMMempuu cMmewjeHud,
mak Kak e cbanaHcuposaHHoM PP ycunumene uckaxeHusi udeHmuy-
Hbl Oris1 KaxOoU I101y6O0sHbI.



HewTpanbHOCTb 3ByYaHUs, AN npumepa, 03Ha4yaeT OTCyTCT-
BUE B CMEKTPe CryvyanHblX, MUHOPOAHbLIX COCTaBNAOLLMX.

Benuvkym [OCTOMHCTBOM TPUOLAHOMO OAHOTaKTHMKA SIBMNSIETCS
TO, YTO, OCTaBasiCb My3blKarnbHbIM, OH He TpebyeT «OUMCTKMU» OT
uckaxeHu. BoaMoxHbIM 06bSICHEHMEM 3TOrO Npefnonaraercs
COYeTaeMOCTb eCTECTBEHHOrO CMNeKTpa Hallero aHanusaropa co
CMEKTPOM UCKaXeHwui, cosgaBaemblx SE ycunurenem.

Hapnucb Ha obrnioxke siHBapckoro Homepa Stereophile 3a
1994 r. rnacuT: «Ecnmn opuH 13 atux yeunuteneii MPABUTNBHBIN. ..
apyroi pomkeH 6biTb HEMPABUITbHBIM». Ecnun mbl npeanorno-
XWUM, YTO 3anncyu My3blku TOXe He abComnoTHBLI NO KavyecTsy, TO
OTBET Ha 3arafiKy TpexneTHen 4aBHOCTU CTaHET AICHLIM: HU OAUH
u3 ycunutenen He npas. OouH U3 NOAXOL0B MMEET Lienbio Npas-
nonogobue, B TO BpeMsi Kak pyron — Kpacory.

Ota amMGMBanNeHTHOCTb NPUBOOUT K yKpalLaTenbCTBY CaMux
3anucen My3blku U CTaHOBUTCH NPUTYEN BO A3blLiEX B ayAnodunb-
ckux kpyrax. [NonesHocTb nocnegHero (CoO6CTBEHHO KpacoThI 3BY-
YaHuKs, HO He yKpallaTernbCTBa) — B TOM, YTO €CThb LiENb B pa3Bu-
TWU TBOPYECTBA, UCKYCCTBA. [1one3HoCTb NEPBOro (TEXHUYECKOW
BEPHOCTU) — B TOM, YTOGbI paboTan KOHTPOnb 1 MPEAMET KOHTPO-
ns He yTepsn cob6CTBEHHOW CyTU.

CerogHsilLHee BHUMaHWe ayanodunoB, COCPeaoTOUEHHOE Ha
SE ycunurensix, 6yksanbHO AepXUT 3a PyKy UHAYCTPUIO B ee ABU-
XeHUn K cTepunbHocTU. B aTom cocTouT 6eCcnokoncTBO ayamo-
obuwecrsa. Takum o6pa3om, Nporpecc B UCKYCCTBE NpeacTaBns-
eTcsl TUNOM peTporpagHoro ABUXEHWS: ABa Lara Bnepen, oavH
war Hasaa. JTo NMpeKpacHo, Koraa NpovCXoaaT peanbHble Npo-
pbiBbl, OTKPbITUS. C APYro CTOPOHbI, BEPHO U TO, YTO AOSMKHbI
ObITb Nepuoabl OLEHOK 1 KOHTpons. Bce 310 BMecTe — eqUHCTBEH-
HbI 3HaK 1 NPeLBEeCTHUK nporpecca.
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B NpoLLOM HOMEpE 51 BKpaTLie pac-
CMOTpEN OCHOBHble MOMEHTbI
pacyeTa Kackajia yCUNeHust HanpskeHust
Ha Tpuoge. Npogormkasi Temy, OTMeYy 0Co-
6eHHOCTU NPOEKTUPOBAHUSA BbIXOAHOTO
TPWMOLHOIO Kackaja C aHOLHOW Harpy3Koi.

OcHoBHas 3afjaya BbIXOOQHOMO Kacka-
[a— pa3BuUTb B Harpy3ke Tpebyemyio MoLL-
HOCTb M0 BO3MOXHOCTU C MUHUMaIbHbIMU
(N He npeBbIWAKLWMMN 3afaHHbIX)
UCKaXeHUsIMN U MakcumanbHbiM K.
HawuBebiclune 3Ha4eHWs1 nocneaHero napa-
MeTpa obecneunBaloT TETpoAHbIE (NeH-
TOAHbIE) ABYXTaKTHbIE Kackazbl B knacce
B, (c y4eTom oTcevkn aHoaHoro Toka B 90°
M ToKaMu ynpasnsiollen ceTtku). Ho no-
CKONbKY TETPOAbI U NEHTOAL! HbIHYE HE B
MogJe, Oa elle B ABYXTaKTe, K TOMy Xe B
knacce B, tema KI[ He akTyanbHa u B
cTaTbe KacaTbcsl ee He Byaem.

Mpu ycuneHun B knacce A, Todka no-
KOSl yCUINMUTENBbHOIO 3NeMeHTa pacno-
naraeTcsi B cpegHeit YacTu AUHaMUYECKOA
XapaKTepUCTUKM, TO eCTb Namna 3a nepu-
of curHamna HUrge He 3anupaeTcsi NOSHO-
CTb}0, 1 TOK B LieN BbIXOQHOIO 3neKkTpoaa
He ucnbiTbiBaeT orcevku (Puc. 1).

Pacuet kackaga (cM. puc. 2), kak u
KackaZa ycurneHus HanpsbkeHusi, yoobHo
Npov3BoaNTL METOAOM AUHAMUYECKOW Xa-
paktepuctuku [1]. Mpu pacyete npeano-
naraem, YTO aHOAHas Harpyska 4YMcTo ak-
TUBHa (4TO B TpaHchOpPMaTOPHOM

Puc. 1. Paboma namnbl 8 pexume A1

Uq

Boixoa,

UC ~

Puc.2. TpaHcghopmamopHbil kackad ycurie-
HUS MOWHOCMU.

TPN SNEKTPOAA B OANH TAKT

(oAaHOTaKTHLIR BLIXOAHOM KacKag Ha Tpnoge)

Kackage, Harpy>€HHOM Ha aKyCTUYECKYLo
cuCcTeMy, BepHO ANns obnactu cpeHux va-
ctoT). OCHOBHOE OTNM4YME OT PeoCcTaTHO-
ro Kackaga COCTOWUT B TOM, YTO B TpaHC-
hbopMaToOpHOM Hamnps>KeHUU Ha aHofe
namMnbl NPaKTUYECKM PaBHO HaMpPSXKEHWUIO
WCTOYHMKA NUTaHWSA, T.K. NaAeHWeM Hanpsi-
YKEHUs1 Ha aKTUBHOM COMNPOTUBIEHUU NEpP-
BUYHOM O06MOTKM TpaHcdopmaTopa MOX-
HO npeHebpeyb. B knaccuuyeckux Tpyaax
([2], [3]) npuBeneHO OCHOBHOE ycroBue
Nony4YeHUss MakCuMarnbHOW BbIXO4HOWM
MOLLIHOCTM OT TP1OAa B OQHOTaKTHOM Kac-
Kage:

R =R, ()

rae:R,_— BHyTpeHHee conpoTuBreHne
Tpuopa B paboyen Touke, R, — co-
NPOTUBMNEHNE aHOOHOW Harpy3ku1 no nepe-
MEHHOMY TOKY.

OpHako, Npu faHHOM YCrOBUW UCKa-
XXEHWs, BHOCUMblE KackaloM, [OCTaTou-
Ho Benuku (10% u Gonee). Mupsice ¢ no-
TEPAMU MOLLHOCTHU (10-30%),
COMNpOTUBIEHNE aHOOHOW Harpy3Kku BbIOU-
patoT, Kak npaBuno, GonbLuen BENUYMHbI
(2,5-5) R, 3aTo pesko CHuXaloTcA UcKa-
XeHus. PacyeT BbIXoQHOMO Kackaga pac-
CcMOTpUM Ha npumMepe namnbl RB300, ce-
MEWCTBO CTAaTUYECKUX XapaKTePUCTUK
KOTOPOW NpUBEAEHO Ha puc. 2 B cTaTbe
«SE Ha RB300». BHyTpeHHee conpoTuB-
neHune atoro Tpuoda R, — okono 650 Om.
M3 coobpaxeHuit ynobcTea opraH13aumnm
dunetpa (NnocnegoBaTenbHO COEAUHEH-
Hble koHpeHcaTopbl 300 — 350 B), BhIGe-
pem HanpsbkeHue Ha aHoge 535 B u co-
NpoTUBNEHWE aHOAHOM Harpyskn R =7R .~
4500 Om (TpaHcopMaTop € TakUM Conpo-
TMBMEHNEM [OBOIbLHO YacTO NPUMEHSIET-
Cs1 B ABYXTAKTHbIX YCUITUTENSX HA NEHTO-
nax/tetpopax).

Tok nokosi B paboyein Touke Bblibepem
paBHbIM 100 MA, YTO COOTBETCTBYET Hanps-
XeHuio cMelleHusi Ha cetke U = —50 B.
Mpu aTOM AUHaMUYeckas xapakTepucTu-
Ka nponaer vepes Touky 0 u Touky B. Mowwu-
HOCTb, paccevBaemas Ha aHoe namnbl B
pexuMe NoKosi, COCTaBUT:

Paozuao.lao’ (2)

roe U,, — HanpskeHne Ha aHofe Tpu-
ofa B peXume MoKos.
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|, — @HOAHBIA TOK MOKOSA.

B paHHom cnyuae P, = 53,5 BT, uto
MHOTO MeHblLle gonycTumMbix 300 BT.

B pexuvme ycuneHua curHana Makcu-
MarnbHbIN TOK aHoga gocturHet 190 mA
npu HanpsbkeHun Ha aHoge 138 B (nepe-
cevenue [1X ¢ xapaktepuctukoin U, = 0B),
a MUHUManbHbIN TOK aHoga — 30 mA npu
HanpsxeHun Ha aHope 845 B (nepe-
ceveHve [1X ¢ xapakrepuctukon U =2U =
=-100 B).

OtpaBaeMas KackajOM MOLLHOCTb
BCEX rapMOHNYECKUX COCTaBMAOLLUUX Bbl-
XOAHOrO CMrHana cocTaBuT:

P = O’g(UaO - Ualmin )(I

amax IaO )
BbIX 2 ’(3)

rae U, .. — MUHMMarbHoe Hanpske-
Hue aHopa npu U, =0 B, |, — makcu-
MasbHbIM ToK aHoda npu U, = 0 B, npu
pacyeTe nony4aerca P, = 16 Br.

OnpepgeneHne koagduUMEHTa rap-
MOHUK Kackaga Ansl OLUEHKU ero nuHen-
HOCTW yao6HO Npou3BOAUTL U3BECTHLIM
MEeTOAOM MATUM OpPAMHAT, OCHOBAaHHOM Ha
pabote A.U. Bepra no rapmoHu4eckomy
aHanuay. [1na aToro HyXHO HaWTu 3Ha-
YeHMs1 TOKOB aHOAa NPY HaNpPsHKEHUsIX Ha
ceTke, paBHbix O B, 1/2U , U, 3/2U ,
2U

c0’ c0’
0"
B paccyuTbiBaeMOM Kackage OHU CO-

CTaBAT:

I, (U, =0B)=190mA

I, (U, = 1/2U,, = -25 B) = 140 MA

l, (U, = U, =-50 B) = 100 MA

1, (U, = 3/2U,, = -75 B) = 65 MA

1, (U_=2U_ = -100 B) = 30 MA,

a rapMoHun4yeckune cocrtabndtouimne

aHOAHOro TOKa BbIYUCAATCA NO op-
Myrnam:

o+ +1 =1
I1M=%12 4.1)
Lo i —
I2M __ _max rzn 0 (42)
Imax_lmln 2(l, -1
I3M_ 6 (0 2) (43)



lnax — i — 4(ly +1,) + 61,

— _ma

[ =
4M 12

,(4.4)

rae Ly, Ly Ly gy — @aMnnnutyasl To-
KoB 1, 2, 3, 4-1 rapMOHNK COOTBETCTBEHHO.

Bbluncnenuna gatot pesynbrathbl:

Ly = 78,5 MA
T = 5 MA
13, = 1,5MA
Ty = O MA

CooTtBeTcTByOLMNE KOIPDULNEHTDI
rapMOHUK:

Ky, = (Iy/1,)100% = 6,3%

Kry = (Iy/1,,,)100% = 1,9%

CymmapHaﬂ Bennu4inHa

Kr =K%, +KZ, =6,6%

[ins onpegeneHns BXo4HOW ANMHaMu-
4ECKON eMKOCTU Kackaja, HarpyxatoLlen
BMECTE C EMKOCTbIO MOHTaXKa namny npe-
Oblaoyuiero kackaga, paccyutaem Ko-
AP DPULMEHT yCUNeHus, paBHbIN:

K = Uamax B Uamin
y U ’ (5
cmin
roe U, ., — MakcumanbHoe Hanps-
xeHue Ha aHoge npu U, = 2U ;

U, . = 2U,,, paBHo 100 B ana Hawero
cnyvas
845-138
y = —= 7
100

OuHamnyeckas MOLLHOCTb onpeae-
nsaeTcs, Kak

Cou = Ca(1#K),  (6),

BXAWH
rae C, — eMKOCTb ceTka-aHofd (Ans
RB300 — 10 n®);
Torpa C,,,,,, = 10(1+7) = 80 no.
MonHas BxogHasi EMKOCTb flamnbl Co-
CTaBUT:

Cax = C + Cax + CM (7)’

BXVH

roe C_ — eMKOCTb ceTka-katoa (ans
RB300 — 25 n®)

C,,— eMKoCcTb MoHTaxa (okono 10-
20n®), C_ =80 + 25 + 15 =120 n®. (O
BIMUSIHUM BXOQHON €MKOCTU Ha BENUYMHY
TOKa fipaiBepa CM. CTaTblO «...KaKasa nam-
na HyxHa...», A.bernkaHoga.)

OnpegenvM ocHOBHblE TpeboBaHUs K
BbIXOAHOMY TpaHcopmaTtopy. MHaykTuB-
HOCTb NepBuYHOW o6mOTKM, obecne-
yMBalLLlas cnag Ha HWXHeW rpaHnu4yHomn

yacrote, He Gonee 3afaHHOro, AOMKHa
NMPEBOCXOAUTL 3HaYEHME:

1,2R,

L=—"
" 2nF, M2 -1 ()

roe F, — HUXHAA rpaHuyHas yactota
(B repuax);

M,, — cnag A4X Ha HWXHel YacToTe
(B pa3ax).

Ecrm F,=20TunM,_ =1,4 (3 ob), To
L,=6,2TH.

OpHako Ha Takoe Hebornbluoe 3Have-
HUE MHOYKTUBHOCTU MOXHO OPWEHTUPO-
BaTbCs TONbKO NPY yBEPEHHOCTU, YTO ne-
pemMeHHasi cocTaBnsLas UHAYKUUM B
MarHUTonpoBoAe He NpeBbICUT 3-4 ThicaY
laycc. PeanbHo, Takue 3HavyeHus MHOYK-
Lin Nony4aroTcst NPy 3HaYNTENbLHO 60Mb-
LIeM Yucrie BUTKOB NEPBUYHON OBMOTKM,
yeMm Tpebyercsa Ans nory4YeHusi pac4eTHOWM
WHLYKTUBHOCTHU, T.€. AeNCTBUTENbHAs UH-
OYKTUBHOCTb [IOMKHa 6bITh ropasao 6onb-
e pacyeTHOMN.

BenuunHa nHOyKTUBHOCTU paccesHus
He [OIMKHa NpeBbIlaTh 3Ha4YeHue:

R +R
Lg ~—t a /M§—1 (9

27k,

rae Fy — BepxHsisi rpaHuqHas YacToTa;

Me — cnag AYX Ha BepxHen rpaHuy-
HOW YacToTe (B pasax).

Mpu F; =20000 'y n Me = 1,4 (3 oB)
nonyuutea L, = 0,041 1.

370 3HayeHne BecbMa HebonbLloe, U
noGUTLCA Takol BENUYMHBI MOXHO TOMb-
KO MpU CEKUMOHMPOBaHUKU TpaHcdopma-
Topa [5].

Ecnu pelweHo ncnonb3oBaTb B Kac-
Kafe aBToMaTM4eckoe cMelleHne, TO pac-
CUNTBIBAETCS BEMNMYMHA KaToAHOMO COMnpo-
TUBREHUs:

U
Ry =% (10)

IaO
€ro MOLLHOCTb JOMKHa ObITb HE MEHb-
wie:

P =U, Lo (11)
M eMKOCTb LUyHTa:
5+10
K= 2nF R, (12)
B Hawem kackage R, = 500 Owm;

P, =5Br, C, =80 — 160 mkd

Hanp;m(eHMe AaHOOHOro NUTaHUA B Kac-

Kade C aBTOMarn4eCcknm cMelleHneMm pac-
CYUTbIBAETCA, KakK:

U =U_+|U_|+ UTP, (13)

rae U — HanpsbkeHue nagexus Ha
aKTUBHOM COMPOTUBMEHUN NEPBUYHOM
0OMOTKM ; NpuHMMaeTcsa 0bbIYHO B paiio-
He 5—-10B, Te.

U, =535+50+ 10 = 595 B.

Mpu pmkCcMpoBaHHOM CMeELLEHMU CO-
craensowas |U_| He cymmupyetcs, Toraa

U, =535 + 50 = 545 B.

Co6CTBEHHO pacyeT aneKTpUYecKnx
PEXMMOB U OCHOBHBLIX NapaMeTpoB Kac-
Kagja Ha 3Tom 3aBepluaetcs. MNo nony-
YEHHbIM [aHHbIM PaCCYUTLIBAIOT BbIXOA-
HOW TpaHChoOPMaTOp 1 UCTOHHUK NMUTAHUS.

XoTa HeKoTopble U3 NpPUBEAEHHbIX
pacueTHbIX chopmyn He siBnsoTcs abco-
JIIOTHO TOYHBIMU TEOPETUYECKU U U3PS-
HO YNpOLLEHbI, HO AOCTaTO4YHO YAOGHbI 1
HEOOHOKPATHO NPOBEPEHbI Ha MPaKTUKE.
HeTtanbHblt aHann3 paboTbl OQHOTaKTHO-
ro Kackaga mMoxHo Hantu B [2], [3], [5]. B
3TOWN CcTaTbe A1 He kacarncsa ocobeHHocTeln
paboTbl namn B pexume krnacca A2 (cTo-
KaMy yNpaensioLLein CETKM) B CBSI3U C TEM,
YTO PEXMM ITOT [OBOMbHO 3K30TUHECKUIA
1 BECbMa CIIOXEH C TEOPETUYECKOW TOu-
KW 3peHust (B 4aCTHOCTU rapMOHUYECKUI
aHanmMs ¢ y4eToM TOKOB, MOSIBISIOLLUXCA
B CETOYHOM Lienu).

Mcnonb3ys npuBeAeHHYIO 30ech Me-
TOAVKY, Bbl CMOXETE anpuopHo, 10 Havana
KOHCTPYKTMBHOIO UCMOMHEHUs1, NONy4nTh
[OOBOMbHO MOMHYK KapTUHY napaMeTpoB
1 ocobeHHoCcTel pexnmoB paboTel Npo-
ekTupyemoro ycunutensi. Hapetocb, ato
NOMoXeT n3bexaTb MHOMMX OLLIMGOK U Ty-
NUKOBbLIX MyTeN.
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Lle roga ABa—Tpu Ha3ag poCCUit-

ckne nobutenn o6 oaHOTaKTHbLIX
TPUOAHbIX yCUNUTENsIX crbiwanu, B 6onb-
LLUMHCTBE CBOEM, NULLb Kpaem yxa. Ayauo-
npecca NoTpyaunacb Ha cnaey, U cerof-
HA TONbKO NEeHWBbLIN He 3HaeT 00
OfHOTaKTHUKax. [la 1 pbIHOK 3neKTpoBa-
KyyMHbIX NpubopoB Becbma pa3Hoobpa-
3€H: TYT MOXHO HalTV Y MOLUHbIE KaK TeT-
poabl n neHToawl (6L6, EL34, 6550, Y50,
Y72 v gp.), Tak n Tpuognbl (6C33C,
6C41C, 6C4C, 300B). NpaBga, HekoTO-
pble BblAawluecsl npeacTtaBuTenu Tpu-
O[HOrO NIieMeHU 10 CUX MNop OCTaBanuchb
B TEHW: cHayana u3-3a UX NpuHagnex-
HOCTW K 3aKpbITON BOEHHOW MpoayKuuu,
NOTOM U3-3a NPeKpaLLeHMs NX BbIMycKa B
CBS3u C (KOH)OuBepcuern u, B KOHLIE KOH-
LOB, U3-3a Masnblx 06beMOB Npous-
BoAcTBa. Peub upget o mowHom Tpuoae
RB300-3CX, paspaboTaHHOM B KOHLe
50-x — Hauane 60-x rogoB cneuuanucTta-
Mu JlenunHrpagckoro HMNO «CeeTtnaHa»
Onsi o60POHHbIX Lienel 1 TaM Xe Bbinyc-
KatolLiemMcsl No ceit AeHb.

RB300-3CX

CornacHo TY anekTpoHHas namna
RB300-CX npegcraensier coboin mopgy-
NATOPHBIA TpUOA KOaKCUanbHOW LMNUHA-
pUYECKON KOHCTPYKUUU C KOCBEHHbIM
Hakarom. Jlamna BbINorHeHa B MeTarnioke-
pamMm4eckom ohopMIeHUN C BHELLHUM aHO-
[OM, paccyvTaHHbIM Ans paboTtbl ¢ NpUHY-
OUTENbHLIM BO3AYLUHBIM OXMaXXgeHuem.
OcHoBHOe HasHayeHue — paborta B cxemax
aHogHon mogynsaumu. Tpuog UMEET BbICO-

CKA3AHNE O TOM, KAK AO0BPbI MONOAUDI
RB300-3CX B YCNANTENE MOWHOCTN
NPAMEHNNAN

KYHO KPYTU3HY Xapaktepuctuku (0o 25 mA /
B), HU3koe BHYTpeHHee conpoTuBnenue (Me-
Hee 500 Om). BeigepkumBaeT BbICOKME aHOA-
Hble HanpsikeHns (NoCcTosiHHoE 2,2 kB, um-
nynecHoe 5kB) n cnocobeH paccesATb Ha
aHope 300 Br.

Beibop atoro Tpuoga B KayecTBe
KaHOouAaTta Ha pornb BbIXOAHOW namnbl
O[HOTAKTHOTO YCUMNUTENS HE CryYaeH: Bbl-
coKasi cTeneHb NMMHEWHOCTUN XapaKTepuc-
TUK, 60NbLUOV KOIDDULMEHT YCUNEHUA U
KPYyTU3Ha MO3BONAT CKOHCTPYMpOBaTb
OYeHb NPOCTON yeunutens, obnagaroLmmn
XOPOLLUMMU XapaKTepucTukamm u JOCTON-
HbIM 3BYyYaHWEM U K TOMY e OYeHb Ann-
TenbHbIM CPOKOM CMyX6bl — pecypc nam-
nel coctaenaetr 10000 4 (ato no
0BOpOHHBLIM CTaHaapTam, Ansa GbiTa aTta
undpa BTpoe Gonblue). Moxanyn, eguH-
ctBeHHbIM HegocTtaTtkom RB300 sensier-
Cs1 BbICOKasi CTOUMOCTb, HO, ECMNU Y4ECTb,
YTO OHa NPOCHYXUT CTOMbLKO e, CKOMNbKO
3-5 komnnekToB 3HameHuTbIX 300B, oT-
faBas nNpu 3ToM BABOe 60nbLUyl0 MOLL-
HOCTb, TO, HaBepHOe, 3TO He TaK YX U
cTpawHo. MakeT nogo6Horo ycunurtens
ObIn NpeacTaBneH Ha BbicTaBke «Poccum-
ckun High-End’97» oT pegakuum xypHa-

fl. AHAPOHNKOB

na, U BOT yXe OKONO rofa ckpaluvBaer
CBOVM 3BYKOM MOe cyLlecTBoBaHue. UTak,
YTO XK€ MOXHO NOMy4YuTb OT MeTannoke-
pamMmu-4ecKkoro nNpou3BeaeHnUst UCKyccTBa
nog HaseaHnem RB300-CX npounsBoacTea
«CBeTnaHbI»? Hemano: 16 BT BbixogHoOM
MoLHOoCTU (6% wuckaxeHuin) npu 50 B
aMnnuTyabl BO30YXXaeHuUs.

3710 Npy aHOOHOM HaMNpsXeHUU BCErO
b B 520 B, T.e. 3HaUUTENBHO MeHbLLE,
yeMm TpebyeTca Ansa nonyyeHus NogobHbIX
3HaveHuin ot FTM70 unu SV572-3 Hebornb-
Las aMnnuTyaa packayky No3BosseT cae-
naTb yCUnuTenb BCero o AByX kackapgax,
€r0 YyBCTBUTENBHOCTU XBaTUT NS paboThbl
¢ GONbLUIMHCTBOM UCTOYMHUKOB CUrHana.
Kpome TOro, AByxkackagHbli ycunutenb
[OaeT BO3MOXHOCTb 6&CKOMNPOMMUCCHO pe-
anu3oBaThb NPUHLMMN B3aUMHOI KOMMNeHca-
LiM YETHBIX FApPMOHUK, paHee PacCMOTPEH-
HbI B XypHanax «Sound Practices Fall»
1994 n «Glass Audio» V8 Ne 4 1996.

06 aTtom HemHoro nogpobHee. Ecnu
BHUMATENbHO U3YyYUTb BbIXOAHbIE Xa-
PaKTEpPUCTUKMN NaMMbl C HAHECEHHON Ha
HUX OWHaMUYECKON XapaKTepUCTUKOM
(cM. «BecTHUk» Ne 2), TO MOXHO yBUAETD,
YTO, €CNK NoAaTh Ha CETKY YUCTLIN CUHYC,

cranxa
G G +216y %OK Tpl 4525y w)x
_—l tox
|oo sy |13k 4 P;Z'QT
- C4 " 0} =319y 09__"_9"5 e

gxo@ 0"
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C1,(2,C5,C6 ~-K72-9
C4,C7,C10 Cla ~KT18-2

63v 3A Cemv
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Puc. 1. Cxema SE ycunumensi Ha RB300 (0duH kaHar).
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NnonoXxuTenbHas U oTpuuatenbHasa no-
NyBOMHbI @aHOOHOrO HanpsbkeHus Gyoyt
pa3HbIMU. YBenu4yeHne CeTovyHOro Ha-
NpsXeHUs1 BbI3bIBAET POCT aHOAHOIO TOKa,
KPYTU3Hbl XapakTepUCTUKU U nageHue
BHYTPEHHEro conpoTueneHusl. Hanpspke-
HWe Ha aHofe Npu 3TOM YMEHbLLaeTCs.
C Opyrovi CTOPOHbI, yMEHbLUEHWE Hanps-
XXEHUS1 Ha CeTKe 3aKpbIBaeT namny, CHU-
XaeT aHOAOHbIN TOK, KPYTU3HY U YBEnu4u-
BaeT Ri. XapakTtepuctukm namnbl Kak Obl
«CXKMMaTCSI» U, COOTBETCTBEHHO, aMnnu-
TyOa NONOXUTENBHOW NOIYBOMNHbI aHOOHO-
ro HanpsbkeHus G6yneT MeHblue oTpuua-
TenbHoM (He 3abyabTe, UTO Kackapg
MHBepTUpPYeT hady BXOOHOrO curHana).
31O 03HayvaeT, YTo B CNEKTpe curHana,
CHMMaEeMOro C aHoAa Nambl, NOSBUNUCH
yeTHble (2-9 1 4-9) rapMoOHUKK. Tenepb
npeactasum cebe, YTO TakoM acMMMET-
pUYHBIN curHan ©yoeT nogaH Ha CeTky
cnepytoLlero kackaga Ha nofo6Hon nam-
ne. MNpu nogaye Ha criegyoWUA Kackag,
oTpuuaTenbHaa nonyesonHa (6onblias)
OyoeT «oxMmaTbCcs» No aMnNnuTyae, a no-
noxurenoHas (MeHbLlasa) NONyyYuT BO3-
MOXHOCTb 6onbLuero ycuneHusi. To ectb
NpoLecc NPOUCXOAUT B MPOTMBOMNONOXHOM
HanpasrneHuu. Takum obpa3om, npu non-
HOW MAEHTUYHOCTM NaMn U UX YCrnoBui pa-
60Tbl BO3MOXHA W NOMNHas KomneHcauuns
UYETHbIX FAPMOHUK. Ha npakTuke BxogHas
1 BbIXOAHasA namnbl 06bIYHO PasHbIX TU-
noB paboTalT B pasnuyHbIX pexumax u
Ha pasHble (B T.4. KOMMMEKCHbIE, Ha-
npumep, BbIXOOAHOW TpaHcdopmaTop ¢
NOAKMIOYEHHOW aKyCTUKON) Harpy3ku. Ho
[axe B 3TUX YCMNOBUSAX MOXHO A06UTbCA
pearnbHOro CHUXEHWUS1 YPOBHS YeTHbIX rap-
MOHUMK Ha 10 — 20 16 Ha cpegHux n 2 — 10
6 Ha kpaliHux YacToTax pabouero gua-

la

nasoHa. Hanny4ywasa komneHcauusi Ha-

OntogaeTcs npy BbINOMHEHUN YCNOBUSA:
Ra _Ra ™)
Ri Ry

roe R, n R_, — conpotuenexus aHoa-
HbIX Harpy3oK 1-ro n 2-ro Kackagos;

R, ¥ R, — BHyTpeHHMe conpoTuBneHus
COOTBETCTBYIOLLIMX Namn.

Cnepnyer NOMHUTb, YTO KOMMNEHcauus
adppekTUBHO OENCTBYEeT TOMbKO NO OT-
HOLLUEHMIO K YETHbIM FAPMOHUKaAM U He
peanu3yertcsi B OTHOLLUEHUM HEYETHbIX rap-
MOHWK, IOMUHUPYIOLLMX B CNEKTPEe CUrHa-
NoB TETPOLOB U NEHTOAOB; TaK YTO TaKOMN
METOZ NOBbILLIEHNUSI MMHEWHOCTU yCUnmTe-
nev NPUMEHUM TOINbKO K TPUOAHBIM KOH-
CTPYKUMSIM.

BepHemcs k ycunutento Ha RB300.
MonHasa cxema ofgHOro KaHana npueege-
Ha Ha puc. 1, a BbIXOOHbIE XapaKTepuc-
Trkn RB300 ¢ nuHuen pabouei Harpysku
(AvHamunyeckon npsamon) ana Ra =
=4,5 kOM — Ha puc. 2.

MepBhblit Kackan ycTPONCTBA BbIMOMHEH
Ha Tpmnoge 6C4I1 n obecneumBaet npea-
BapuUTErbHOE YCUMNeHne curHarna, noctyna-
toLLiero Ha Bxog,. Beibop namnibl 6C411 oOyc-
noeneH nogobunem ee xapakTepuCTUKU
xapakTtepuctukam RB300-3CX, a Takxe
BbICOKUM YCUMEHUEM U HU3KUM BHYTPEH-
HUM conpoTtueneHuem. [NocnegHee ycrno-
BME HEMAarOBaXkHO, Tak Kak AuHaMm4eckas
BXOAHasi EMKOCTb BbIXOAHOW NamMmnbl MO-
XeT gocturatb BenuymHbl 180 nd, 4to Ha
vactoTte 20 k4 MmeeT nmnegaHc OKono
50 kOM. Kpome TOro, aTot TpMog OYeHb
MarnoLwyMsLLNA, U ero reoMeTpusi CTporo
BblAEPXUBAET NPUHLMN 3KBUNOTEHLMAMNb-
HOCTM (nrockonapannenbHas KOHCTPYK-
uus). HanpskeHue nutaHua kackaga

BblOpaHo paBHbIM 215 B 1 crabunuanpo-
BaHO rasopaspsifiHbiMu cTabunuTpoHamu
Crar. Ons ymeHblUeHUs LLyMa, reHepu-
pyemMoro ctabunutpoHamm, OHY 3aLlyHTU-
pOBaHbl BbICOKOYACTOTHLIM KOHAEHCa-
Topom C4, a Ans cHWxeHus dnykTyaumm
HanpsPKeHUs cTabunmaaunm — aneKkTponu-
Tom C3. AHogHas Harpy3aka 6C411 (13 kKOm)
BbIOpaHa U3 ycnoBusi noryyeHust JocTa-
TOYHOro ycunexus (okono 40) n Heobxo-
OVUMON aMnnuTyAbl BbIXOAHOIO Ha-
NPsSXeHUs Ha ceTKe namnbl BTOPOro
kackaga —100 B (ot nuka o nuka).

CwmelleHne Ha ceTky 6C4T1 cpukempo-
BaHHOE, perynupyeTtcs no cteneHun KoMm-
neHcaLmmn UCKaXXeHUn, BHOCUMBbIX BbIXOZ-
HOMW namnon. [JOCTOWHCTBa TaKoro
cnocoba nofayn CMeLLeHUs!, No cpaBHe-
HUIO C aBTOMaTMyeCckum (pes3ncTop B Lenu
KaTofa), pacCMOTpeHbl B MOel cTaTbe B
«BecTHuke» Ne 2.

BbixogHoM kackag, BbINOMHEH MO Krac-
CUYECKOW CXeMe OOHOTaKTHOro TpaHcdop-
MaTOPHOro ycunuTens knacca A ¢ Harpys-
kon B uenu aHopa [1]. HanpsxeHue
CMELLEHUS Ha CETKY — (PMKCUPOBaHHOE.
CBA3b Mexay KackajaMu — eMKOCTHasl,
yepes C5. BbixogHow TpaHcopmatop nme-
eT KoadpmumeHT TpaHchopmauum 22,6,
YTO AaeT BeNUYUHY aHOAHOMN Harpysku nam-
nbl B 4,1 KOM (Npy CONPOTUBNEHWUN Harpy3-
ku 8 Om). Pacuer 06MOTOK BbIXOAHOIO
TpaHcdopmaropa Npou3BOAUIICS U3 yCrno-
BUSI MaKCMMarbHOW NepemMeHHOW COCTaB-
nAwLwen UHOYKUMM B MarHuTonposoje
3000 I'c, 4ToObI N36EeXaTh ero HachILLeHUs!
npy¥ MakcumanbHON amnnuTyae curHana
yactotom 45 Ny. CHMxeHWe HOYKTUBHOCTU
paccesiHVA JOCTUMHYTO NyTEM CEKLIMOHUPO-
BaHMA 0OMOTOK [2], @ yMeHblueHue pac-
npegeneHHon eMKoCTU — Mexayobmo-
TOYHOW U3onsiLyen 6onbLLOM TOMLWUHBI.

MCTOYHUK NnUTaHmsa oTnu-
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Puc. 2. AHOOHbIe xapakmepucmuku RB300.

KOCTb MpoLiecca BOCCTaHOB-
NeHUst (COTHU HaHOCEeKyHa —
DECATKM MUKpPOCEKyHA Ans
pasnuyHbIX TUNOB AUOAOB),
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3HaunTenbHasn BenuynHa obpaTHOro Toka,
HOCSILLLEro UMMYMbCHBIN XapakTep, B pe-
anbHON cxeme BbINPAMUTENS BbI3blBAET
BO3HWKHOBEHME LLUMPOKOrO CNeKTpa anek-
TPOMaArHUTHbIX MOMEX, HaBOASLIUX
cooTBercTBytowme SOC u TOkM BO BCEX
Gnusnexaryux NPOBOAHUKAX U UCKaXato-
LWKX cpopmy HanpsKEHUS CETU B MOMEH-
Thbl Nepexona vepes HomMb. 310, 6e3ycnoBs-
HO, BMNUSieT Ha 3BYKOBble Lienu, yBhbl,
TONBbKO B CTOPOHY YXYALUEHUS KayecTsa.
BopoTbca ¢ Takumu nomexamum MOXHO
HeckornbkMMu cnocobamu: nubo npume-
HATb BaKyyMHble Auofabl, nubo obeelun-
BaTb BbINpAMUTENb YNMOWN Lienen norno-
LLIeHUs1 3Heprum 3apsiaa, HakonmneHHoro B
ouopax (Sound Practices Fall 1994), nu6o
YCTaHOBWUTb B BbiNpsiMUTene AuoAbl ¢
GonbLuol nnowaabto kpuctanna. [eno B
TOM, YTO BEMMYMHA HaKOMIEHHOro 3apsi-
0a B gvode npsiMo nNponopuuoHanbHa
NNOTHOCTM NPSIMOrO TOKa Yepes Nepexoa.
CnepoBaTtenbHO, NPpUMEHUB AnoAbl ¢
Gonblior nnowanpo nepexona (T.e. Ha
3HaunTenbHble Tokn 10 =100 A) ons Bbin-
pamnenus Toka B 100 — 200 MA, MOXHO
3aMEeTHO YMEHbLUUTb 3HEPruio UMnynbca
obpaTtHoro BoccTtaHoBrneHus. Moatomy B
BbINpsIMUTENE PEKOMEHAYI MCMNOoNb30-
BaTb CUNOBble AMOAbI C AOMNYCTUMbIMU
Tokamu G6onee 10 A. MonyTHO 3ameuy:
NpakTUYecku Bce CUNoBblEe AMOAbI MOTYT
ObITb BBICOKOBOMBTHLIMK (OGpaTHbIe Ha-
npsbxkesnsa go 2000 B) [3], yto peluaet
npobremy BbINPsiMNEHUSI aHOOHbLIX Hanpsi-
*eHuii 6e3 nocnefoBaTenbLHOrO CoeauHe-
Hua npubopos. BoT, noxoxe, n Bce oco-
6eHHOCTM cxeMbl. Tenepb HECKOIMBKO CroB
O KOMMOHEHTaXx.

HE BCE 30/J10TO,
YTO BIECTUT,
i O TOM, YTO
«HALLIW HE XYXE»

Bce aneKkTpoHHbIE KOMMOHEHTbI CXEMbI
ycunutens — oTe4eCTBEHHOro Npous-
BOACTBa. M1 neno 3geck OTHIOAb He B pea-
KOCTU U LieHE MMMOPTHbIX UMW B MOEM NaT-
puotnsame (XOTa U TO, U Opyroe MMeeT
MecTO). BOnbLIMHCTBO HalMX COOTe-
YEeCTBEHHVKOB [axe He nmpegnonarator,
Hackonbko GoraTta 3emns pycckas pa-
auogertansMuy BoicLero kavectsa. HauHem
¢ pesuctopoB. MHorve agentsl Gypxync-
KOW anemMeHTHOM 6a3bl cxogaT ¢ yma no
npogykuun Allen Bradley u MCM. Ho mHo-
rve nu 3HatoT, Yto Hawwn BC, YINA, C1-4,
YHY Hu4eM He Xyxe 1 NpencTaensitoT co-
601 yrnepogHoe HanbiNeHWe Ha kepamu-
yecKol ocHoBe 6e3 ManenLlero Hameka Ha
nornynpoBOAHWKOBbLIE CBOMCTBAa MeTarnso-
OKCUOHbIX U MHbIX NOKPbLITUA, a 6opoyrne-
poaHsle BI, npy aHanorMyHbIX 3BYyKOBbIX
cBolicTBax, oGnagaroT eLle U peaKkoCTHOWM
CcTabnnbHOCTLI0O NapaMeTpoB U HU3KUM
3Ha4yeHneM cobCTBEHHOTO LLYyMa.

Kak-to, uutaa «Sound Practices», s
obpaTtun BHUMaHWeE, KaK 4acTo aBTOPbI
NPV LWYHTUPOBAHUN KOHAEHCATOPOB 60mMb-

LLIOW eMKOCTU UCMOMb3YIT CRIOAsHbIE C
cepebpsiHbiMn o6knagkamu, eMKOCTbIO
okorno 1000 — 5000 n®, cuyntas ux Hau-
NyYLIMMU C TOYKU 3peHns 3Byka. beoHble
Oypxyu! OHM  BbIHYXOEHbl  JO-
BonbCcTBOBaTbLCA «cnogon» 3000 nd x
500 B 3a 3—5 USD; 1yT e y cebs B ALLM-
Kax 9 obHapyxun koHgeHcatopbl KCI
0,1 mk® x 500 B 1 % — kak pa3 To camoe:
cepebpo u cnioga. Kpome toro, ux TKE -
Bcero 20 x 106 Ha 1 °C oT HoMMHana, T.e.
meHee 0,5% B uHTEpBane temnepaTyp oT
-60°C po +100°C. A maneHbkue CIM1-
CI'M4, BOBCIO NpUMEHSABLUMECH OaXe B
ObITOBOW TEXHWKE W Namnax [AHEBHOro
CBeTa, — Ta Xe camasi KOHCTPYKLMS, TOMb-
KO MpONUTaHa TEXHUYECKUM Ba3ernuHOM
(oo 10000 n®, HanpspkeHne — oo 500 B).
Cnyvatotes ele 6onbluve yyneca: MHe
NPUXOANUNOCh UCNOMNb30BaTb KOHAEHCA-
Topbl CCI™ — cntopa-cepebpo; nponuTka —
uepesnH; emkocTb — 0,2 Mk® 0,1%; Ha-
npsbkeHme — 1000 B. BymaxHble emkoc-
TW — €CMNU U He Takue «KpyTble», — Aarie-
KO He ayTcangepbl. A He roBopt 00
u3BecTHbix MBI™ (Danee ogHa 13 MHOXe-
ctBa 6ykB andgasuTta), Npo HUX BCEM
M3BEeCTHO. A BOT cTapble emkocTn MKB
(6ymara + ctaHuoneBasi chonbra, U Bce 310
nponuTaHo napaduHOM Nof, AaBneHnem
okoro 50 atm), gymato, 3actaBunu 6ol 3a-
nymartbcesi u camoro Xuposicy KoHgo. Besi-
ke MULTI- n MUSI-CAP&bI, ycuneHHo pek-
namupyemMble BO MHOTMUX U3AaHUSX, B
Poccuun nsBecTHbl BOT yxe net 40 nop
HaszBaHuaMu T, OI'T, I'TU, OI'TH u oT-
nuyaTca OT 3anafHbiX TOMbKO B Nyy-
WY CTOPOHY: 34ecb B KayecTBe Au-
anekTpuka paboraet Hebe3bI3BECTHbIN
droponnacTt-4. « TeneBusnoHHble» K78-2
HU B 4YeM He yCTynawT nonunponune-
HoBbIM OT VIMA. [1ns BbiGopa NnpocTo ne-
peyucnio TUMnbl OTEYECTBEHHbIX KOH-
[EeHCcaTopoB, KOTOPbIE XOPOLUU BO BCEX
OTHOLLEHUSIX:

1. bymaea 8 macne: K40Y-9, KbI-M,
Kbr-vi, MKB, BI'T;
2.MemannobymaxHbie: MBITI, MBIY,
MBIB, MBI'T;

3.®moponnacmossie: ®T-, K72l1-6,
K72-9, ®CO-3;

4. MNonunponuneHossie: K78-2, K78-3,
K78-4, K78-6;

5. MNonukapboHamHbie: K77-1, K77-2,
K77-4.

EQnHCTBEHHBIE EMKOCTM M3 OTEeYecT-
BEHHbIX, KOTOPbIE Ny4Lle He TporaTb, — 3TO
anekTponuTbl... Hy He Be3ge e ObITb ny4-
WKUMUN... [oaToMy anekTponuTbl B oUnbT-
pax nutaHua — Rubycon unu Nichicon,
XoTs Hawwm K50M-8, K50-23 — o4eHb aoc-
TOWHBI, cnopy HeT. TpaHcdopmaTop TP2—
TAH 77 vnu TAH 112, TP3 — TIIM 248,
TN 262 wriv TA 1, TA 11, TA 12. MNepe-
MeHHble pesuctopbl R5 n R11 — CMNO-2.
PasgenutenbHble koHgeHcaTopbl C1 um
C5 — niobble 13 BbiLeyKas3aHHbIX TUMOB Ha

24 BECTHNK A.PA.

HanpsbkeHue He Huxe 63 B (C1) u 200 B
(C5). Haunyulumne pesynsratbl 4atoT Crito-
ha u groponnact. ATO Xe OTHOCUTCA K
LWYHTUPYOLWMM KoHAaeHcaTopam C2, C6,
C4, C7, C10.

OnbITHBIM 06pasel aTOro ycunurtens,
M3rOTOBIEHHBIN B pefakuMoHHOW nabo-
patopuu, obnagan cnegylwummn napa-
MeTpamu:

1. HomuHanbHas exo0Has

MoOWwHoOCMb 16 Bm
2. KoaghpuyueHm 2apMoOHuUK
(1000I'y) <2%

3. HoMuHanbHbIl duana3oH 4Yac-
mom npu MowHocmu:

0,001 Bm 10y — 45«ry,
0,17 Bm 10Iy-45«klry,
1Bm 10ry-45«ru,
10Bm 30ry-45«ru,
16 Bm 45Iy-45«ry.

4. OmHocumenbHbIl ypo8eHb WYy-
MoOe U noMex Ha ebixode (Mpu MOWHO-
cmu 16 Bm): Hee3eeweHHoOe 3HaYeHuUe
850b, e3zseweHHoe no M3K-A 98-
10005.

5. YyecmeumesnbHOCMb ripu

Pebix =16 Bm 0,7B (RMS)

6.BbixodHOe conpomuesieHue
1,56 Om

B 3aknioueHne xouy 3ameTuTb, YTO
namna RB300-3CX obsa3atensHo Tpeby-
€T NPUHYOUTENbHOIO BO3AYLIHOIO OX-
naxaeHusi, kotopoe obecneunBaeT BeH-
TUNATOP (KOMMBIOTEPHBIN, 12- BOMLTOBLIN,
paboTatoLLmii Npy NOHKEHHOM HanpsKe-
HUWM N NO3TOMY NPaKTUYECKU He co3aato-
LniA akycTuyeckoro wyma). Heobxogumo,
yToObl BO3OyX CHadana Haberan Ha LoO-
KOMb Namnbl, a 3aTemM npoxoaun yepes
pagumatop. YTeyku Bo3gyxa Heobxooumo
MCKITIOUUTb, YTOBLI BECb MOTOK NPOX0Aun
yepes namny. YBepeH, YTO UHXEeHepHbIN
reHUiA NPaKTUYecKn Nio6oro poOCCUnCKoro
camogenbLyMKa crnocobeH cnpaBUTLCS C
3TON 3agadqen.

Jlamnbl RB300-3CX 1 naHenu ons HUx
MOXHO 3aka3aTb B pefaKkuuu XypHana.
Bonee nogpobHas cxema (3HavyeHus Ha-
npskeHu Ha aHogax, TOKM aHOoOoB, Be-
TNNYUHBI CMELLEHUI ) N peanu3aums KOH-
CTpyKumn GyayT BbICNaHbI NO 3aKaay.
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pu paccMoTpeHun paboThbl Bbl-

XO[HOro TpaHcopMaTopa BeChb-
Ma CYLLECTBEHHbIM LIAroMm MOXeT ObITb
yCTpaHeH1e U3 CXeMbl BCEX BbICOKOBOIb-
THbIX Lienen. [lecTBMTENbLHO, Npy onnca-
HUM paboTbl Namnbl U TpaHchopMaTopa
BO B3aMMOLENCTBUM , BCE AMNEMEHTbI Lienu
namnbl: cama namna, pe3ucTop aBTocMe-
LLIEHUs], LUYHTMPYIOLLMI €ro KOHAEeHcaTop,
pasgenuTenbHbIA KOHAEHCaTop U pesnc-
TOPp YTEYKM B Lienn CeTKn — MOoryT GbiTb
yAaneHbl U 3aMeHeHbl OJHUM PEe3UCTo-
pOM, paBHbIM BHYTPEHHEMY CONpPOTUBIE-
HUIO Namnbl B paboyen Touke.

OpHako, NocKomMbKy namna siBnsieTcs
aKTUBHbIM NPUGOPOM, TO OHa reHepupyeT
onpefeneHHy MOLLHOCTb B LIENW BbIXOL-
HOTO 3MneKTpoaa, crneaoBaTernbHO, Mbl A0M-
XHbl K peanctopy Ri nobasuth elle u re-
HepaTop HanpsKeHUs, MOLLHOCTbIO,
COOTBETCTBYHOLLEl OTAaBaeMOM Namnon B
Harpysky. BelnonHme aTo, Mbl yBUAUM, YTO
yacTb cxeMbl, obBeeHHas NYHKTUPOM
(Puc. 6A), moXeT ObITb 3aMeHeHa BCero
nBymsa anemeHtamu (Puc. 6B): pesucto-
pom Ri u reHepaTtopomM ¢ 6€CKOHEYHO Ma-
NblM BHYTPEHHUM COMPOTUBIIEHUEM, CO-
€VHEHHbIMW NocnefoBaTeNnsHO.

JTO CIEOYET
NPUHATb HA BEPY

CobCcTBEHHO BLIXOAHOW TpaHcdop-
MaTop yNpocTuUTb ByAeT HECKOMNBKO CRoX-
Hee. TunoBas cxema, nokasaHHasa Ha Pu-
c. 4A, cocTouUT U3 ABYX U3OMNUPOBaHHBLIX
0B6MOTOK, MarHUTHOCBSI3aHHbIX Cep-
OeyHukoM. BropuyHas obmoTtka Harpy-
XXeHa Ha COoMpOTUBMEHME 3BYKOBOW Ka-
TYLIKU rpoMKoroBoputens. [ns Hayana
3aMeHNM, YCTPaHUM U3 CXeMbl Pe3UCTOp
RLS 3ByKOBOW KaTyLUKW, YTOObLI NONy4YnTb
cxemy (Puc. 4B). Cnegytowiuin war npu-

Ob ABTOPE

C cepeduHbi 30-x 20008 [xelimc
Molip Hawernn ceoll XU3HeHHbIU UHMme-
pec 8 anekmpoakycmuke u cOenarn ee
ceoell npogeccuoHarnbHol kapbepol.
Bonbuwyto 4yacmb ceoell akmueHoU Oe-
simenbHOCMU OH pabomarn 8 aHanulic-
koli gpupme «British Thomson- Houston
Company». Oka3aswucsk 8 Heli nocre
emopoli mupoeod, J. M. 3aHumarcs
paspabomkoll cneyuanbHo2o 060-
pydosaHusa 0ns1 kuHemMamoepada,
8K/II0Yasi MHO20KaHalbHyIo 3anuck U
socripoussedeHue. B 60-x u 70-x 2o-
Oax e xypHane «db» een cobcmeeH-
Hy0 py6bpuKy, MOCBSUWEHHYIO Mpo-
¢eccuoHanbHOMy 38YKOYCUIEHUIO.
Yyacmeoean e paspabomke cmaHOap-
moe SMPTE u AES. Ymep e 1988 2. e
so3pacme 80 nem.

BbIXOAHDLIE TPAHCH®OPMATOPDI

o b
ORENG)

Puc. 4. Koeda omHoweHue Yucna eumkoe
nepsuYHoOU K YUCITY 8UMKO8 8Mopu4Hol 0b-
MOMOK pagsHo 1, mpaHcgopmamop U pe3u-
cmop (A) Mmo2ym 6bimb 3aMeHeHbl cxemol
(B), 20e R, = °R,

[0ETCA NPOCTO NPUHATL Ha Bepy. Koadhdu-
LUMeHT TpaHcdopmaLumm, o6bI4HO 0603Ha-
YaeMblll N, He 3aBUCUT OT YacTOThbI; crie-
JoBarternbHo, YTobbl He OMHOXaTL Nnto6oe
COMNPOTUBINEHUE BO BTOPUYHOM Lienu Ha n?
npv KaxxaoM BblYUCNEHUN, NPUMEM COOT-
HOLLEHNEe BUTKOB OOMOTKM paBHbIM 1:1,
T.€. YUCIO BUTKOB NEPBUYHOWN U BTOPUY-
HOV O6MOTKM BO3bMEM OfIMHAKOBbLIMU.

Harpy3so4Hbli pe3nucTop BenuyYnHOW,
ckaxem, 1kOM, NoakKnoYeHHbIN KO BTO-
pvyHo 06MoTKe TpaHcdopMaTopacn =1,
MOXeT ObITb 3aMeHeH pe3aMcTopoM TOYHO
Takow Xe BenuuuHbl B Lienu nepBUYHOM
0BMOTKM, B TOM YKCME U Ha HUXHUX Yac-
ToTax paboyero auanasoHa. Tak Mbl yn-
pOCTUMM CXEeMY OO COCTOSHUSA, NOKa3aH-
Horo Ha Puc. 6C, rge TpaHcdgopmaTop u
Harpyska cBefleHbl K napannernbHon Lenu
u3 pesuctopa R u nHgyktusHocTn L,
npeactaensiollenn coboi cobCcTBEHHYO
WHOYKTUBHOCTb NEepBUYHON OOMOTKU, U3-
MEpPEHHYI0 Ha HUXXHEW YacToTe C pa3oMK-
HYTOW LIenbi BTOPUYHON OOMOTKM.

Ecnu BbixogHOE HanpsiXeHue reHe-
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James Moir, GA 3/1994 (Part 2)

paTtopa He 3aBWCUT OT 4acTOThbl, TO U3-
MeHeHUs HanpsbxeHua Ha R n L, 6yayT B
TOYHOCTW COOTBETCTBOBATb 3aKOHY W3-
MEHEHMNS HanpsXXeHWs Ha CONPOTMBNEHUN
3BYKOBOW KaTyLLKW.

MPOCTEMLIAA CXEMA

[axe 6e3 KOHKpPeTHbIX 3HaveHuin RL
O4YeBUEH XOf, YaCTOTHOW XapaKTepucTu-
KW Ha HWKHUX YacToTax M Te Mepbl, KO-
TOpble HYXXHO NPEeAnPUHATL Ana nony-
yeHunsa nnockon AYX. Ecnu reHepatop
BblAAeT HanpshkeHne O4YeHb HU3KOW Yac-
TOTbI, TOK NOWAET NO Lienu M3 nocreao-
BaTeNnbHO COEAMHEHHOro ra ¢ naparn-
nenbHoi BeTBblO R 1 L. B atom cnyyae
HanpspkeHue Ha R (unu L) 6ydet npea-
cTaBnaTb cobolt NuLb Manyto YacTb cob-
CTBEHHOrO HanpshkeHus reHepartopa, Begb
BenuuuHa nmnegadca L, (X =2MfL.) Ha
HU3KMX YacToTax OYeHb Mana.

Mo mMepe NOBbILLEHUS YaCcTOThl FreHe-
paTtopa umnegaHc L, 6yaet pactu (npsmo
NpPOMNOpPLUOHANbLHO YacToTe) U Ha He-
KOTOPOW BbICOKOIW YacToTe CyLLECTBEHHO
npeBbICUT RL. Hauunas ¢ aton, n ans 6o-
nee BbICOKMX 4acToT MHAYKTUBHOCTL L,
MOoXeT 6bITb 6e3 yuiepba yaaneHa 13 pac-
CMOTpEHMSA, U CXeMa ynpocTUTCa A0 CO-
crosiHua (Puc. 6D) — renepatop v ABa pe-
3uctopa. Ha Takux yactotax HanpsbkeHue
Ha BbIXOAE CXEMbl MOXHO paccyuTaTh no

cdopmyne:
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Puc. 6. Cxema ebIx0OHO20 0OHOMaKMHO=20 Kackalda (A) u ee akeusaneHmbl* B — e yripoujeH-
Hom sude, C — Ha HU3Kux Yacmomax, D- Ha cpedHux yacmomax (150I'y-4kl'y), E — peaynbmu-

pyrowjas cxema Onsi yacmom Huxe 150y
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Puc. 7. OcHoeHble eudbl AHX mpaHcgopmamopose” f, — 4acmoma, Ha komopol umnedaHc
X, = R; f,— yacmoma, Ha Komopol ebiyucrnsiemcs eenuyuHa criada A4X; (A): Nomepu Ha HY
U3-3a yMeHbWeHUs1 UHOYKMUBHO20 conpomueneHus nepeuyHoli obmomku; (B): NMomepu Ha
BY eb13eaHbl uHOyKmusHocmbio paccesHusi X, /R unu f /f,

OHo Bynet TakoBbIM 1 Ha Bcex 6onee
BbICOKUX HYacTOTaX (O CaMbIX BbICOKUX Yac-
TOTax CM. AarnbHelLlre paccyaeHus).

Tenepb ycnosme nonyyeHusi NNOCKon
AYX Ha HWXHUX YacToTax CTaHOBUTCH
OYEeBUAHBIM: MHAYKTMBHOCTL L, AormkHa
OblTb 4OCTATOYHO BbLICOKOW, YTOObLI He
LyHTMpOBaTb peaunctop R, .

TexHn4yeckn NOAroTOBMNEHHbIE YuTa-
Tenu MoryT Hantn cnaboe MecTo B aTUX
paccyxaeHusax. Ha Tex yactotax, rae um-
nefaHc L, man no cpasHeHuio ¢ R, 06-
Wuin MmnegaHc uenu byaet HeBenuk, u
TOK, OTOMpaeMebIil OT reHepaTopa ¢ NocTo-
SAHHbIM BbIXOOHBIM HaNPsHKEHWEM, 3HaYn-
TenbHO BO3pacTeT, NoaaepxuBasi npumep-
HO Ha NOCTOSAHHOM YPOBHE BENUYUHY
HanpsbkeHua Ha R n L.

[eTtanbHbln aHanu3 nokasbiBaeT, YTo
3TOT 3pheKT KOMNEHcaUUU MOXKET ObITb
TOYHO YYTEH NyTEM YMEHbLUEHUs1 CONpo-
TMBMEHMWSA B LLenu reHepatopa A0 BENUYMHbI
napannensHoro coeamHeHna R u ra, 4to
ewle 6onee ynpowiaer cxemy (Puc. 6E).
OT1a cxema umeet AYX, B TOMHOCTU COOT-
BeTcTBytoLLyto AUX cxembl Puc. 6A, n ge-
MOHCTpUpPYeT yaoOCTBO MCNONb30BaHUA
3KBUBANEHTHbIX CXEM.

B cxeme Ha Puc. 6E xopowio BugHo,
yto U, cTpemutcs k Uy, no mepe yse-
nuyeHus umnepaHca L,. Benuuuna
X =2fL, npaMo nponopuunoHasnbHa
yacToTe, U NErko NoHATb, Kak TPYOHO yBe-
MunTb X A0 BENUYMH, CpaBHUMbIX C R
(conpoTuBneHne aKBMBaNeHTHOro reHepa-
TOpa) Ha CaMbIX HU3KUX YacTOTax B He-
ckonbko repu,. Mpu ncnonb3oBaHWMKM TpaHc-
dopmaTopa HEBO3MOXHO UCKMOYUTL crag
Ha HU3KMX YaCTOTaX, HO YaCTOTY, Ha KOTO-
poVi cnaf [OCTUraeT 3alaHHON BEMNUYNHBI,
MOXHO CHWXaTb NnyTem ysenuuenus L,

Mo npuynMHaMm, KoTopble Mbl PacCCMOT-
pUM HWXE, 3a HUXHIOI 4acTOTy cpesa
NPUHUMAIOT YacTOTy, HA KOTOPOW uUMne-
AaHc L, paBeH 3HaueHuo R ;; Ha aToii ya-
ctote cnag AYX 6yanet paeeH 34b.

26

B Gonbluei cteneHn aTo MaTemaTuyeckas
abcTpakums, Yem peanbHas Touka, C KO-
TOPOW HaunMHaeTcs 3HavYuUTenbHbIA cnaj
XapakTepPUCTUKU. B peanbHOCTU e Hke
3TOW YaCTOThl BbIXOAHAsA MOLLHOCTb Gyaer
nagarb CO CKOpocTbio 646 /okTaBy.

dopma 4acTOTHOW XapaKTEPUCTUKN,
T. e. cooTHoLleHue Ui /Uo ¢ yacToToli cur-
Hana, onpefensietcs otHoweHnem X 1 R
u Bcerga HeusmeHHa. Bce BbixogHble
TpaHcopMaTopbl UMEIT YacToTy cpe3a
Ha OYeHb HU3KUX YacToTax, a «MroxXomn»
BbIXOOUT Ha «nNnockyty» Yactb AYX Ha
6onee BLICOKUX.

YnobHo npencraBuTb 3Ty «yHUBEpP-
canbHyo» dopmy AYX B Buae rpaduka
(Pvc. 7), roe f, — aTo yactoTa, Ha KoTopoW
BenuuuHbl X, 1 R paBHbl. o rpaduky
BUAHO, YTO Ha vacToTe, rae f /f, cnag A4X
cocTtaensieT 3 ob, a Ha NONOBUHHOM Yac-
ToTe Bcero 7 ab.

Mony4eHHyo KpUBYO MOXHO CBA3aThb
C NPaKTUKOM, ECNN pacCMaTpUBaTb BbIXOA-
Hble TpaHcopMaTopbl C KOHKPETHLIMU
3Ha4YeHUsMKn Lp, KoTopble onpeaenat AYX
Ha HU3KKX YacToTax. K npumepy, ABYXTaK-
THbIN Kackag Ha EL34, paboTtatowmii npu
BenuuuHe Harpysku R, .= 3,4 kOm. Kaxk-
[asi naMmna uMeeT BHyTPEHHEE COMpPOTUB-
nexHuve ra = 15 kKOM ©, cnegoBaTenbHO,
3KBMBaNeHTHOE BHYTPEHHEE CONPOTUBIE-
HUe [BYXTAKTHOrO Kackaga MOXeT ObiTb
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Puc. 8. Tunosas hopma MacHUMONposoda.
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NpUHATO paBHbiM 30 KOM. 3TO NpUMEpPHO
B 10 pa3 6onblue, YeM CONPOTMBNEHNE Ha-
rpy3ku mexay aHogamu (COOTHOLUEHUE,
TUNUYHOE Ansi TETPOLOB U NEHTOAOB); B
peaynsraTte SKBUBanNeHTHOE CONpoTmBe-
Hue reHepatopa R, 6ynet paBHO 3kOm,
NULLb HEMHOMUM MEHbLLE, YEM CONPOTUB-
nexve Harpysku 3,4kOM. Ecnn npuHATb
ponyctumbim cnag 3ab Ha 50 ', 10 MM-
negaHc MHOYKTUBHOCTU MEepPBUYHON 06-
MOTKM L, Ha aTOI YacToTe AormkeH BbiTb
paBHbIM 3 KOM, a cama UHOYKTMBHOCTL L,
= 3000/ 250 = 10 4. Ecnn Tpebyetcs va-
croTa cpesa B 10 'y, TO MHOYKTUBHOCTb,
COOTBETCTBEHHO, BblpacTeT B 5 pa3 u Oy-
net paBHa 50IMH.

MPAKTUHECKNE
PEKOMEHOALIUN

OcHOBHas 3ajadva pacyeta TpaHC-
cdopmartopa — 31O onpegeneHue 4yucna
BUTKOB U pa3Mepa cepaeyvHuka, Heobxo-
OUMBIX ONS OOCTUMXKEHUSI 3aaHHOW WH-
OyKTUBHOCTU. JlioGas BenuuMHa UHOYK-
TUBHOCTM MOXeT ObITb nonyyeHa AByMS
cnoco6amu: ManbiM YUCIIOM BUTKOB Ha
cepaeyHuke 6onbLUMX pa3MepoB UNu 3Ha-
YnTEnbHbIM YMCIIOM BUTKOB Ha MarneHb-
KOM cepfedHuke. B nepeom cnydae mbl
nony4um TpaHcgopmaTop ¢ Bbicokum K
1 GOMbLLO CTOUMOCThIO, @ BO BTOPOM BCE
HaobopoT: Huskuii KMNA n HeBbicokas
LeHa. [lo Tex nop, Noka He onpeaeneHsl
JonyCTUMbIE NOTEPU NONE3HOM MOLLHOC-
™, BbIOOP cepaevHuKa B CyLLECTBEHHOM
CTeneHu NPoOU3BOSEH.

Mo AaHHbIM BedyLUMX U3roToBUTENEN,
MX BbICOKOKayeCTBEHHble TpaHcdop-
MaTopbl MMEKT B CpeAHeM yAenbHbI
obbem xenesa 2 ky6. gronma /BT, T.e. Ha-
60p NnNacTuH, NokasaHHbIX Ha Puc. 8, Ton-
wuHowm B 1,5 gronma, cnocobeH pabotaTtb
Cc MolHocTbo okono 20 Br. bonee noa-
pobHOo BONpoC BbiGOpa cepaeYHUKa CTo-
UT PacCMOTPETb MO3Xe, NPU aHanun3e BHO-
CUMBIX TPAHCHOPMATOPOM UCKaXEHUI

MHOYKTUBHOCTb KaTyLKW, HAMOTaH-
HOW Ha 3aMKHYTOM CTarbHOM CEepLeYHU-
K€, OPUEHTMPOBOYHO MOXET ObITb pac-
cuyuTaHa rno copmyne:

L_3,2'N2-|.L-S ]

rae N — 4ncno BUTKOB, L — MarHUTHas
NpOHULIAEMOCTb Xerne3a, S — nnowasb ce-
yeHus xernesa, | — gnnHa cunoBon NHUN
MarHuMTHOro nons (Bce pasMepbl AaHbl B
Anmax).

Benu4uuHbl, Bxogsawune a dopmyny,
BMOMHE MOHSITHbI, 38 UCKIIOYEeHneM Mar-
HUTHOW NPOHMLIAEMOCTU MaTepuana cep-
[evHuKa. YCTaHOBUTb TOYHOE 3HadeHue
3TOro NnapamMeTpa HEBO3MOXHO, MOCKOMbKY
NPOHULIAEMOCTb BCEX U3BECTHBIX MarHUT-



HbIX MaTepuarnoB 3aBUCUT OT MNOTHOCTK
MarHWTHOrO NOTOKa, T.e. OT UHAYKUUW B
cepaeyHuke. TunuyHas 3aBUCMMOCTb
MarHUTHOW NPOHMLIAEMOCTM OT MHAYKLUN
npusegeHa Ha Puc.9, Ho npakTvka noka-
3bIBAET, YTO Takue BenuuMHbI NpoHULae-
MOCTV He JOCTUralTcs B TpaHcgopmaTo-
pax npu 06bIYHBIX YCNOBUAX. TN KpUBbIE
cnpaBeanvBbl ANs TOPOMAANBHBIX cep-
AeyHukoB 6e3 HemarHuMTHOro 3asopa, Aa
elle nocne crneynanbHOro omxura.
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Puc. 9. Turosoe coomHoweHue Mexoy UH-
Oykyueli 8 Ma2HUMOMNPosode U MazHUMHoU
npoHuyaemocmbio Onsi mpaHcghopmMamop-
Hol cmanu

LiTamnoBaHHbIE NNACTUHbI OTXUra-
0T CPaBHUTENBLHO peako u cobupatoTt B
naker ¢ HeGomnbLWWMU, HO HEYCTpaHU-
MbIMM 3230paMu, U, B KOHLIE KOHLIOB, 3a-
YacTylo Aaxe B ABYXTAKTHbIX Kackagax
B NepBMUYHON OOMOTKE nMeeTcst Hebonb-
wasn HecbanaHcMpoBaHHasa cocTaBnsto-
wasa noCTOossHHOro Toka. Bce atm
aKkTopbl CHUXAIOT BEMNUYUHY MO CpaB-
HEHUIO C naeanbHbIMU YCAOBUAMU U3-
MepeHusa. PeanbHble 3Ha4eHUs NPOHU-
LaeMOCTU NPpUMEPHO BABOE MeHblue
naeanbHbIX, NOKasaHHbIX Ha Puc. 9. Be-
NU4YNHA U3MEHNEeTCs NATUKPATHO B AU-
anasoHe U3MeHeHUs MHAYKUUU OT
0,02 Tn go 0,5 Tn.

Takum obpasom, 1 BenuunHa UHOYK-
TUBHOCTU NEPBUYKM ByaeT M3MEHATLCS B
npegenax NatM pas B 3aBMCUMOCTU OT
WMHAOYKUWK, U, COOTBETCTBEHHO, ByaeT na-
MEHATBLCS YaCTOTHbIN AuanasoH (BMecTe
C U3MEHEHMEM BbIXOLHON MOLLHOCTH),
XOTS UHOYKTUBHOCTb, U3MEPEHHasa npu
HEBbLICOKOW UHAYKUMM B MarHMTONpPOBO-
e, JocTaTovHa Ans nonyveHus nNinockon
A4X.

Bei6op Tpebyemoi nHAyKLMM 1 co-
OTBETCTBYIOLLEN el BENUYNHBI UHOYKTUB-
HOCTM OBMOTKM B CYLLECTBEHHOW Mepe
nNpou3BoneH, HO ecnu GepeTca paBHOWM
1500 npn B = 0,5Tn, To peaynbsrat 6yner
BMOnHe yaosneTBoputenbHbiM. OgHako
npobnema BeNUYNHbI UHAYKLMW B MarHu-
TONPOBOAE BHOBb BCMNILIBET Ha NOBEPX-

HOCTb MPU PacCMOTPEHUN UCKaXKEHUI B
TpaHcgopmartope.

BCEIMO OAVH BUTOK...

Onunpasch Ha paHee O3HaYeHHyo Be-
NVYMHY yaenbHoro obbema xenesa 2 ky6.
oonma/BT, MOXHO cuuTatb, YTO Habop
craHgapTHoro xenesa (Puc. 8) TonwmHomn
1,5 pgronma nerko cnpasutca ¢ 20 BaTTa-
MU MoLLHOCTU. [pu Takom Habope nno-
Laab CeYeHUs MarHMToNpoBoAa COCTaBUT
npumepHo 1,5 kB.AKMMa, a AnvHa cuno-
BOW NWHWMM B MarHMTONpPOBOAE — OKomno 8
oronmos. NoactaBue 3TN 3HaYeHNs B op-
myny (1), nonysum 1100 BUTKOB AnA WH-
ayktusHoctn 10IH 1 2400 BUTKOB AN UH-
OyKTUBHOCTM 50IH.

Mpun paccMmoTpeHun rapMOHUYECKNX
WCKaXKeHUN B fanbHenwem Oyaer noka-
3aHO, 4TO B obwem crnyvyae WHOYK-
TUBHOCTb NMEPBUYHON OOMOTKM, HEOOXO-
OMMasa C TOYKM 3PEHUS MUHUMAIbHbIX
MUCKaXXeHul, aBTomaTmnyeckm obecneuu-
BaeT U LUMPOKUIA YaCTOTHbIN AManasoH.

Tpebyemoe Uncno BUTKOB MOXET ObITb
HaMOTaHO €QVHOW KaTyLLKOW, NOBEPX KO-
TOpPON HaMaTbIBaETCsl BTOPUYHAA OOMOT-
ka (Puc. 10), ogHako, Takas KOHCTPYKUUS
NPakTU4eCKU He NPUMEHSIETCA B TpaHC-
dopmaTopax BbICOKOroO ka4ecTBa. Yem xe
nnoxa ata NpocTasi U AeLleBas KOHCTPYK-
uma? OTBET Ha 3TOT BONPOC KPOETCS B 3a-
BMCUMOCTU BbICOKOYACTOTHbLIX CBOWCTB
TpaHcgopMaTopa OT B3aUMHOro pacnono-
XeHusa obmoTtok. Bo Bcex npegblayLimx
pacueTax npegnonaranocb, YTo BECb Mar-
HUTHBI NOTOK, CO34aBaeMbli NEPBUYHON
0BMOTKOW, KOHLIEHTPUPYETCS B CEpOEYHM-
Ke U CBA3bIBAeT CO6OM NEPBUYHYIO U BTO-
pu4Hyto o6moTku. OgHako 3To Npegnono-
XeHue He pacnpocTpaHseTca Ha obnactb
BbICOKMX 4YacToT. Ha npoctom npumepe
(Puc. 11) BUAHO, 4TO MarHUTHBIV NOTOK Ka-
TYLLKM 3aMblKaeTcsi No ABYM PasnuyHbIM

Nomaox
paccenrug

foneawvui
nomaox

Puc. 10 BmopuyHasi obmomka Had nepeuy-
Houi [Jornycmuma monbko Onsi mpaHcgop-
Mamopoe ¢ Hewupokoli nosiocol 4yacmom.

nytam. OCHOBHOM NyTb — Yepe3 cepaey-
HUK, 30eCb KOHLEHTpUpyeTca NbBUHas
[ONsi MarHUTHOTro noToka. Kpome Hero
UMeeTCs elle OAMH NyTb 3aMblKaloLmin
O4YeHb He3HauMTerNbHY0 YacTb NOTOKa, —
B 06xof ceppeyvHuka, Yepes Bo3fyX, Kak
nokasaHo Ha Puc. 11. 310 3HauuT, 4YTO HE
BECb MarHWTHbLIN MOTOK, NOpPOXAaemMblin
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Puc. 11. [lymu ocHo8HO20 romoka u nomo-
Ka paccesiHUs1 8 mpaHcghopMamope.

nepBuUYHO OOMOTKOM, 3aMbIKaeTcsa Yepes
BTOPUYHYIO.

B xopowem TpaHcghopmatope Gonee
yeM 99,9% MarHMTHOroO MOTOKa NepBUY-
KW CLENNAEeTca ¢ BUTKaMU BTOPUYKK, O-
Hako, ocTtaBwuecs 0,1% cnocobHbl co-
30aTb 3HAaUYUTENbHbBIE NOTEPU Ha BbICOKMX
yactotax. [Ins o6bsicHeHUs1 3Toro siBre-
Husi BepHemcs K Puc. 6c¢.

TYMAH PACCEMBAETCH

NHOYKTUBHOCTL NEPBUYHON OOMOTKM
L, BKIloueHa B naparnnesib C pe3ucTopom
Harpysku R, HO Ans YacToT Bblwe 50—
150 'y, mnegaHc 3TOW UHOYKTUBHOCTU
CTaHOBMUTCS MHOTO 6orbLue BenuinHbl R,
1 Toraa adeKT LWYHTUPOBaHUA Harpys-
KW HU3KUM UMNELAHCOM MHOYKTUBHOCTM
O6MOTKM CTAHOBUTCHA KpaillHe MarnbiM.
Bbllle 3TMX 4YactoT LP He BMUSET Ha XoA
A4X TpaHcopmaTopa, koTopas onpeae-
nseTcs Tenepb TOMbKO BEMUYMHAMM I, 1
R, 1, Takum o6pasom, ropusoHTanbHa.

Ha yJactoTtax Bbllle HEeCKOINbKUX Ku-
norepu Ha A4X BHOBb HayHeTcs cnag, Ko-
TOPbI HE Y4UTLIBAETCS 9KBUBANEHTHLIMU
cxemamu (Puc. 6). MNoTtepun Ha BbICOKWX Ya-
CTOTax BHOCUT MHOYKTUBHOCTb, NPeLCcTaB-
nswoLwan apdhekT paccessHUA MarHUTHOrO
NnoToKa BHe cepAevyHuKka U yMeHbLUeHne
cBA3M Mexay obmoTkamn. Ha Huskux va-
CcTOTax paccesiHue noTtoka cebs HUKaK He
nposiBrsier.

[na onucaHus agddekta pacceaHus
MOXHO NpeacTaBuUTb cebe, HTO MarHUTHbIN
NOTOK, NopoXaaembli NEPBUHKON, MUHY-
€T HEeCKOIbKO BUTKOB BTOPUYHON O6MOT-
KW, TEM CaMbiM OCTaBNsAsl 3TU BUTKM Kak
6bl BHE TpaHcdopmaTopa, a UHAYKTUB-
HOCTb 3TUX BUTKOB BKINOYEHa nocneaosa-
TenbHo ¢ R, . CoBepLUEHHO He CyLIEeCTBEH-
HO — TO N1 99% noToKa OT NEepBUYHON
obmotku cuennsitotest co 100% BTOpPUY-
Hon, To N1 100% noToka nepBuYKM cuen-
nsores ¢ 99% BTopuy-ku, Ho Gonee sic-
Hasa KapTuHa nonyyaeTcsi BO BTOPOM
cnyyae. VIHOYKTUBHOCTb, COOTBETCTBYHO-
Las notepsiM NOTOKa NepBUYHON 0B6MOT-
KW, CLENnsemMoro co Bcew BTOPUYHOMN, Ha-
3bIBAETCA UHAYKTUBHOCTLIO paccesiHust u
€e MOXHO M3MepuTb NMobbiM cTanaapT-
HbIM MOCTOM NepPeMeHHOro Toka npu 3am-
KHYTON HaKOpPOTKO BTOPUYHOM OOMOTKE.
TouyHO Takom Xe pesynsrar A4acT usmepe-

BECTHNK A.PA. 2?7



HWe UHAYKTUBHOCTU BTOPUYHOW OBMOTKM
Npuv 3aMKHYTbIX BbiBOAax nepBuyku. (Hnc-
NEeHHO 3HayeHusa GyayT OTNUYaTbLCA poB-
HO Ha BeNnuYuHy KBazpaTta KoapduLmeH-
Ta TpaHcdopmaLmu).

Peaynbtupytowmin acpdekt BnuaHna
WHOYKTUBHOCTU paccesHUs Ha YaCTOTHbIN
Ouanas3oH nerko onpeaenvtb No MecTy
3TON WMHOYKTUBHOCTU B 3KBUBANEHTHOM
cxeme. OHa BKroveHa nocnefosaTtenbHO
C conpoTuBrieHem Harpysku R (Puc. 12).
C yBenuueHneM 4acTtoTbl UMNEAaHC WH-
AYKTUBHOCTM L NPONOpUMoHansHo Bospa-
CTaeT, CTaHOBACb CPaBHUMbIM C BENUYU-
HoM R, a npu fanbHemnwemM noBbILEHNN
YacToTbl npes3onaeT R, . HanpsxeHue re-
HepaTopa Tenepb AENUTCA Mexay Tpemsi
aneMeHTaMy — BHYTPEHHUM COMpOTMBE-
HMWeM reHeparopa r,, UHOYKTUBHOCTbLIO

rq RL

Puc. 12. SkeusaneHmHasi cxema
onsi yacmom esbiwe 4kly.

paccesiHus L v conpoTtuerneHuem Harpys-
ku R ,u cootBeTcTBeHHO U  (HanpshxeHne
Ha Harpyske) 6ygeT yMeHbllaTbCs C
yBENUYEeHMEM 4HacTOTbl CO CKOPOCTbIO
6nob/okTaBy.

YactoTta, Ha koTopoin cnag AYX Bynet
3HauMTENbHbIM (ONATEL 6epyT Touky -346),
ABNAeTCA (OYHKUMEN OTHOLLIEHUSA MUMne-
AaHca L kK cymmapHOMy COMpPOTUBNEHUIO
r.*R,. Cnag -30b Habniopaetca npu X =
=2nFL=r +R , a 3atem AYX nagaert co
ckopocTbio 6ab/okTaBy (puc. 7B).

CooTHoLeHus, onuckiBatoLmMe nore-
pY Ha HU3KMX N BbICOKUX YacToTax, oau-
HaKOBbI, YTO XOPOLLO BUAHO MNpU CpaBs-
HeHuKn hopm KpusbIx puc. 7A u puc. 7B.

PEAKTUBHOCTb
PACCEAHUA

fAcHo, 4TO ANs paclMpeHus 4YacToT-
HOro AuanasoHa B CTOPOHY BbICOKUX Yac-
TOT HeoGXO4MMO BCEMEpPHO yMeHbluaTb
BenuuuHy L. Moatomy ceryac Mmbl pac-
CMOTPUM (paKTOpbI, OKasbiBalLLMeE Ha Hee
BnusiHue. He Tpebyetca ocobbix ycunui,
4YTOGbI NOHATb, KaK PacTeT MHAYKTUBHOCTb
paccesiHusi C yBENUYEHUEM YMCIa BUTKOB
0BMOTKU, — KaK U BCSIKAs MHOYKTUBHOCTb,
OHa pacTeT NponopLMOHanbHO KBaapary
ux yncna.

C TOYKM 3pEHUST YMEHbLUIEHUS] UHOYK-
TUBHOCTU paccesiHus U3 aToro gakrta
Henb3sl M3BMNeYb HUKAKOW BbIFOAbI, MO-

CKOMbKy, Kak Mbl Buaenu paHee, obuiee
4ncno BUTKOB onpenensietcs Tpebyemoi
HWKHEN rpaHU4HON YacToTon. [lpyroe Bo3-
MOXHO€ peLleHue — 3TO yMeHbLLUEeHWe No-
TOKa paccesiHus, He cLennsioLwerocs co
BTOpPU4HOM 0B6MOTKON. JTa 3agava pella-
€TCsl MakcumarnbHO BO3MOXHbIM Npubnu-
XXEHWEeM BUTKOB BTOPUYHON OBMOTKM K
nepsuyHoii. O6CYyAUM BO3MOXHOCTY TaKo-
ro NpubnNmxeHns.

Haunxyawmiin n3 Bo3MoXHbIX BapnaHToB
KOHCTPYKLMM TpaHcdpopmaTopa — 310 ane-
MEeHTapHbIN TpaHcdopmaTop Moka-
3aHHbIN Ha puc. 11, B KOTOPOM NEPBUY-
Has obmoTKa pacnonoxeHa Ha OOHOM
CcTepXHe cepaeyHuka, a BTOpUYHas — Ha
apyrom. NoTok paccesHusA B 3TOM crniyvae
MOXEeT COCTaBUTb 3HAYUTENbHYIO YacTb
obero notoka. Pe3ko yMeHbLNTb NOTOK
paccesiHuss MOXHO, HaMOTaB BTOPUYHYLO
0oBMOTKY noBepx NepBUYHON, Kak nokasa-
HO Ha puc.10 1 npeanounTas TMN NNac-
TWH NO pUC.8 TOMY, YTO NPUMEHEH B Npu-
Mepe Ha puc.10. B atom cnyyae not Kk
paccesHua 3aMblkaeTcs vyepes npo-
MEXYTOK Mexay 0OMOTKaMm 1, o4eBUAHO,
OyneT BO MHOTO pa3 MeHbLUe, YeM B TPaHC-
dopmatope no puc.i1.

HanbHelllee ymMeHbLUEeHNe paccesi-
HUA [OCTUraeTca pasferneHneM Kakowm-
nnb6o obMOTKM Ha ABe YacTu, pacnoro-
XeHHble MO pa3Hble CTOPOHbLI Apyrow
0BMOTKMN. JTOT NPUHLMN CEKLMOHUPOBa-
HUA MOXET BbITb pacnpocTpaHeH 1 aanee,
Korga v nepBuYKa U BTOPUYKa CEKLIMOHN-
pyloTcs, a cekumm obMOTOK YepeaytoTcs
Opyr ¢ gpyrom. Hekoropble TUnoBble pe-
LeHusi npueeaeHsbl Ha puc. 13. Cxema cek-
LMoHupoBaHusa (puc. 13B) xopolwa gonsa
[OBYXTaKTHbBIX YCUNUTENEN TEM, HTO COMpo-
TMBMEHNE NONOBUHOK NEPBUYHON OOMOT-
KM MOXeT ObITb caenaHo OAWHAKOBbIM

<P 1/2 Tp-Ab
/2
—————e
At 1/4
(B)

Puc. 13. JanbHelwee cekyuoHUposaHue
06MOMOK C Uerblo CHUXeHUST UHOYKMUBHO-
Ccmu paccesiHus.

28 BECTHNK A.PA.

nyTem nocneaoBaTenbHOro COELUHEHUs!
KpamHUX CEeKLUIN, UMEIOLLIUX YACTO BUTKOB
P/4 nocnepoBarenbHO ANSA OAHOro nneya
1, COOTBETCTBEHHO, LIEHTParbHOM Cekunm
P/2 — pna ppyroro. Kpome Toro, a10 yMeHb-
waeT paccesiHue mexnay nornoBUHaMKU
nepBUYHON OBMOTKN U BTOPUYKM.

3acnyxuBalT BHMMaHUA OBa pas-
TNNYHBIX NOAXOAA K CHUXKEHUIO UHAYKTUB-
HocTu paccesiHusi. Ee ymeHblueHne no-
CpencTBOM CEKLMOHUPOBaHUSA 0BMOTOK
MMEET MHOrO NPEUMYLLECTB, HO OrpaHu-
unBaeTcst HeO6XOAUMOCTbIO 06ecneyeHus
M30NSILUM CeKUMI Apyr OT Apyra, Bbiaep-
XMBaILLEl aHOOHOE HanpsbkeHue 1 amn-
NUTYAHbIE 3HavyeHust curHana OGbIYHO
BTOpMYHasi 06MOTKa 3a3emMnsaercs, a nep-
BUYHas HaxoauTCsA nof noteHumanom +U,.
HoBble U30NAUUOHHBIE MaTepuarnsl C Bbl-
COKOW NPOYHOCTBIO NO3BOMSIOT peanunso-
BaTb BCe MpeuMyLlecTBa 3Toro cnocoba
M3-3a Manow TOMLWMHbI U30NUPYOLLNX
npoKnafok.

MHOYKTUBHOCTb paccesiHus TpaHc-
dopmaTopa Ha cepaedHuke noboro Tuna
MOXHO paccyMTaThb C JOCTAaTOHHON cTene-
HbO TOYHOCTU MO hopmyrne:

Ls=3,2-N .ﬁ-[8+$+d—2)-1oﬁ*,m
{ 3 3

(0603Ha4eHus npnBeaeHbl Ha puc. 14.)

BugHo, 4TO MHOYKTUBHOCTbL paccesi-
HWUSA yBENWMYMBAETCSI NPU YBENUYEHUN pa-
Ouyca HaMOTKM I, TOMLMHBLI n3onaumm S
Mexay obMOTKaMu M yMeHbLuaeTcs npu
yBEMUYEHUUN ONUHBI HAMOTKM .

>Keneso ¢ ANUHHLIM U Y3KUM OKHOM
(puc.15a) umeetr MEHbLUY UHAOYKTUB-
HOCTb paccesiHUsl Ha OOUH BUTOK, YEM
»eneso ¢ kBafpaTHbIM OkHoM (Puc.15 B).
O[fHaKo 3TO NPeMMyLLEeCTBO He Tak Benu-
KO KaK MOXET MnokasaTbCsi Ha nepBbii
B3rnsa. »Keneso ¢ BbICOKUM U Y3KUM OK-
HOM MMeeT BornbLLUyH ANMHY CUMOBOW N-
HUW N, COOTBETCTBEHHO, MEHbLLYIO UHOYK-
TUBHOCTb OOMOTKM, NPUXOASLLYHOCS Ha
OOWH BUTOK, YEM XKeneso C KBagpaTHbIM
okHOM. B nio6om crniyyae y kaxzgown reo-
METPUM NNacTUH eCTb NPEUMYLLECTBA, U
OHU MOryT GblTb ONTMMAarbHO peanu3o-
BaHbl.
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Puc. 14. Pasmepebl, Heobxodumble Ons pac-
yema UHOYKMUBHOCMU PacCesHUsI.
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Puc. 15. lNnacmuHbi ¢ OruHHbIM OKHOM (A)
umeom MeHbWYy UHOYKMUBHOCMb pac-
CesiHUSI, YeM MnnacmuHbl ¢ KeadpamHbiM
okHoM (B)

NCKAXXEHUA

MocnepgHsia Tema ons o6cyxaeHus —
3TO rapMOHMYECKUE U UHTEPMOLYNSALM-
OHHbI€ UCKaXeHWs1, BO3HMKaIoLLue B Npu-
6opax ¢ MarHUTHbIM CepaeyHUKoM. 3JTa
Tema He Tak NpocTa Ansi NOHUMAaHUA U
noatomy 6yaeT paccMOTPeHa HECKOMNbKO
nogpobHee, Yem NpeabiayLLmMe.

Kakum e ob6pasoM BO3HUKAKOT UCKa-
XeHust B npubopax co cTanbHbIM MarHu-
TonpoBoaom? Mpupoaa CKaXKEHUN NEXNUT
B HENUHEWHON 3aBUCMMOCTU MeXay Ha-
NPSHKEHHOCTbLIO MarHUTHOro nonsa H n uH-
aykuven B, HO, kpome TOro, oHa oOy-
CroBrieHa HanuuMem rucrtepesuca B
MarHUTHbIX MaTepuanax.

B vpeansHOM MarHMTHOM MaTepuane
HaNPsPKEHHOCTb MarHUTHOro nons H co-
3[aeT NPONOpLUMOHanbHY el UHOYKLUIO
B B marHutonposofe. Tak, ecnu Mbl ya-
BOMM BenuuuHy H (Hanpumep, yBenu-
YEeHMEM YuMCna BUTKOB UK TOKa 4yepes
o6moTKy BABOe), TO U B pomxkHa yaBo-
utbcs. bonee Toro, BenuunHa B gomkHa
ObITb BCerga oAHOM 1 TOW e AN KaXao-
ro KOHKPETHOro 3Ha4yeHusa H, He3aBMCMMO
OT HanpaerneHus Toka B obmotke. Hu ogHo
u3 3Tnx TpebGoBaHWi He BbINOMHSAETCA B
peanbHbIX MarHUTHbIX Matepuanax. Yto
e NPOUCXOQUT, XOPOLLIO BUOHO 13 puc.16,
npeacraensioLLero cobon TMNMYHoe CooT-
HoweHue B 1 H ana TpaHcdopmatopHoi
cranwu.

Mpn pocte ToKa OT Hynsi Yepe3 Noa-
MarHu4mBearoLLyto 0OMOTKY Npu ycrnosum,
YTO Xene3o 6bINo HaMmarHM4YeHo B Npeabl-
ayuwem uukne, uHAyKUMsS B Mar-
HUTONPOBOAE pacTeT NPUMEPHO Npo-
nopuMoHanbLHoO Ao Toyku a (Puc.16),
3aTeM NponopLMOHanbLHOCTb HapyLLaeTcs
(a-b) n, HakoHeL, MarHMTONPOBOA BXOAUT
B HacblleHue (c), rae odYeHb Gonbline
npvpaLleHnsl ToKka BbI3bIBAKOT MULLb He-
3HauuTenbHoe yBenuyeHue B.

Korga TOok B KaTyllke MeHsieT cBoe
HanpasneHuve, To B nagaet He no KpuBoK
cba, a no kpuson def, ons KoTopon 3Ha-
yeHus B (cooTBeTCTBYIOLLME OOHUM U TEM
Xe 3HaveHuam H) Gonblie, yem npu Ha-
pactaHun H.
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Puc. 16. Tunoeol epaghuk 3agucumocmu
B/H dns xenesa.

UTo6bl BenuunHa B npuHsana Hynesoe
3Ha4YeHue, Heob6XxoAMMO U3MEHUTb Ha-
npaBneHWe HamMarHM4yMBaloLWeEro Toka
(Touka f). HaunHas ¢ aTux 3HaveHuin, Npo-
LlecC HamarHn4nBaHusa oyget cMMMeTpu-
UeH paccmaTpuBaeMOMy paHee, TOMbKO B
oTpuuaTtensHom nonynnockoctu (g, h, i, k,
l), roe BenuynHa B pgocTurHeTt otpu-
LaTenbHOro MakCMmMyma U BepHeTcs K
HYyIH.

Cul-de-Sac

CyLuecTBEHHbIM MOMEHTOM SIBMSIETCSA
TO, YTO MU3MEHEHMSA Benu4iMHbl B o6pasytot
3aMKHYTYI0 NnoLlaab BMECTO NPSAMON Nn-
Hun. Mpadpuk 3aBucumoctu B/ H (puc.16)
HarnNsiAHO AEMOHCTPUPYET, YTO CUHYCOU-
[anbHoe U3MeHeHWe HamarHU4MBatoLLLEero
TOKa B NepBUYHON OOMOTKE BbLISOBET He-
cvHycouanbHble U3MEHEHUS NOTOKa B
MarHMTHOM Lenu. A NOCKONbKY Hanpsike-
HUe Ha BTOPU4YHOM OOMOTKE NPONOpPLUO-
HanbHO CKOPOCTU U3MEHEHUSI MarHUTHO-
ro NoToKa, TO CUHycoMAanbHoOe BbIXOOHOE
HanpspKeHMe MOXET ObITb MONy4YeHO ToMb-
KO Mpu CUHYyconaansHOM U3MEHEHUN Mar-
HUTHOTIO NOTOKA; NocreaHee, B CBOKO o4e-
peaob, nonydaeTrcs TOMNbKO npu
HECUHYCOUAANbHOM U3MEHEHUM TOKa B
nepBUYHOI OBMOTKE.

Ha atom atane paccyXgeHun MoxeT
NnoKasaTbCsl, YTO Mbl 3aLUNW B TYNUK: Ansi
HEeUCKaXKeHHOM TpaHcdopMaumMm CUHYCo-
naanbHOro curHana notpebyercs co3gatb
HecnHycouaanbHbIA TOK B NEPBUYHON 06-
MoTke. OgHakKo, aTOT TynuK, NO CyTU, Ha-
OYMaHHbI 1 MOXHO [0Ka3aTb, YTO NULLb
O4eHb Manasi YacTb CUHYCOUAANbHOIO Ha-
NpsKeHUs Ha NepBUYHON 0B6MOTKe ByaeT
y4acTBOBaTb B NOPOXAEHWUM HECUHYCOU-
[anbHON COCTaBMsIOLLIEN NOTOKa, COOT-

BETCTBEHHO, U BbIXOOQHOE HanpsikeHue
6yneT cuHycovaansHbIM NpY yCnoBUM Ma-
NOCTU CONPOTUBMNEHUSI UCTOYHUKA CUTHa-
na. Bo3HuKaeT BOnpoc: HACKOIbKO e OHO
[OMKHO ObITb Mano?

B npupopge cyliecTByeT HeCKOMbKo
PE3KO MEHSIIOLUMX CBOU XapaKTepUCTUKK
NpoLeCcCoB, HO HE MOXOXe, UTO MCKaXxe-
HUsA B TpaHcdopmaTope ByayT HyneBbIMuU
npv HyrNeBoM CONPOTUBINEHUN UCTONHUKA,
a 3ateM, axe Npu o4eHb MarnoMm ero oT-
NNYUN OT HyMsi, PE3KO BO3PacTyT.

[eTanbHbln aHanua3 nokasbiBaeT, YTo
YPOBEHb UCKaXXeHWI 3aBUCUT OT OTHOLLIe-
HUS CONPOTUBMNEHUA UCTOMHUKA CUrHana
K UMNefaHcy UHOYKTUBHOCTU NEpPBUYHOMN
06MOTKM U SiBNsieTCA PYHKUMEN MHOYKLMN,
npu KOTopon paboTaeT MarHUTONpPOBOA.
MNocnegHuin MOMEHT OOBbACHAETCA TeEM,
4yTO CcBSI3b Mexay H n B Haubonee npo-
nopuuoHanbHa B panoOHe TO4YKM a
(puc. 16). K coxaneHuto, manbie Benu4u-
Hbl MHOYKUMW OCTWKUMBI TONBKO B TPaHC-
dopmaTopax ¢ BHYLUUTENbHBIMU Cepaey-
HUKaMU (U ...BbICOKOM CTOMMOCTbIO).

YPOBEHb
FAPMOHUYECKUX
NCKAXKEHUW

J[loCTOMHCTBa MCTOYHUKOB CUrHana ¢
HU3KUM BbIXOOHBIM COMPOTUBNEHUEM B
BOMPOCE YMEHbLUEHUS UCKAXEHWI He Tak
V)X O4eBUOHbI U TpebytoT 6onee noapob-
HOro 06BLACHEHUS.

Ecnu reHepatop ¢ HyneBbIM BHYTpeH-
HUM CONPOTUBIIEHUEM U CUHYycouAanb-
HbIM BbIXOOHBIM HanpsixeHnem pabortaeT
Ha Pe3nCTMBHYIO Harpysky, Toraa u ToK, 1
HanpsbkeHue 6yaoyT CUHycouaanbHbIMU.
Ecnun pe3auctuBHyto Harpysky 3ameHuTb
WHOYKTUBHON (C Xene3HblM cepaey-
HUKOM), TO HanpskeHWe ocTaHeTcs cu-
HycoupaaneHbeiM, a popma Toka byaeT He-
CKOMNbKO MCKaXXeHa — Ha BEenuuuHy,
Heo6xoaAnMyto ANA NOnyyYeHUsi CUHYCOo-
MAAanbHOro M3MEHEHUs MarHUTHOro no-
TOKa, COOTBETCTBEHHO, U CUHycouAaanb-
HOTO HanpsXXeHUs1 Ha BTOPUYHOW O6MOTKe.
Tok nepBu4HON 0OMOTKM ByaeT coaepxatb
Habop BbLICLUMX FGpMOHUK (TPeTbew, ns-
TOW, ceabMOM...).

B Tom cnyvae, ecnu B Uenu reHepa-
TOpa UMeeTcs elle U ConpoTMBneHue, To
TOK B Llenu MeHee UCKaXeH, a BOT UCKa-
XEHUS HanpskeHus Bo3pacTaloT. B 06-
wem cny4vae, no6oe conpoTuBreHne B
LIeriOM yMEHbLUAET UCKaXEeHUs Toka 06-
MOTKM, HeobxoanMble AN noaaepXaHus
CUHycouaanbHOM (hopMbl USMEHEHUIA Mar-
HUTHOrO NOTOKa, W, CrnefoBaTernbHO, Ha-
NpsPKEHUS1 HAa BTOPUYHO OBMOTKeE.

Mpwn obcyxaeHnn padoTbl TpaHcdOop-
Matopa Ha HU3KUX YactoTax Gbino noka-
3aHo, 4To conpotusnexue (R;) , onpege-
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nswoulee AYX B HY obnactu, sensietcs na-
pannernbHbIM coeAuHEeHNEM CONpPOTUBIE-
HWU MCTOYHUKA U Harpysku. 3Ta e camas
BENUYUHa onpeaensieT U ypoBeHb UCKaXe-
Hui. Ecnn conpotuBneHne obmMOTKMU
TpaHcdpopmaTopa BENUKO, TO 3TO 3Haye-
HWe cnegyer CyMMUPOBATh C COMpOTUBIE-
HWUEM Harpysku nepef, pacyeToMm Benuuun-
Hbl 3KBUBANEHTHOro napannenbHoro
coeauHeHus — R,

BonbLIWMHCTBO U3roToBUTENEN TpaHC-
dopMaTOpHLIX CTanen NpUMBOAST rpadu-
K/ 32aBUCUMOCTU UCKAXEHUI OT COOTHOLLIE-
HUA 3P PEKTUBHOIO CONPOTUBMNEHUSA
Harpysku 1 umnegaHca nepBuYHO 06MOoT-
Ku. TunoBble 3aBUCUMOCTU AN CTanu, co-
nepxaten 4% kpemuus (Si), 06bIMHO Npu-
MEHSEMON B BbICOKOKaYeCTBEHHbIX
TpaHcdhopmaTopax, npuseaeHbl Ha puc.17.
Camasa cyuwecTBeHHas MHpopmauus,
nornyyeHHas oT 3TUX KPUBbLIX, 3aKrnioyaeT-
Ccl B TOM, YTO WUCKaXeHUs1 MOryT ObiTb
OYeHb BEMUKM Jaxe NpU ManbiX 3Ha4YeHU-
SIX MHOYKLWK, €CMX CONPOTUBMEHNE UCTOY-
HMKa curHana cousmepvmo ¢ MMNegaHcoM
nepBuYHOM 06MOTKU. BelLLe s nokasan, 4yto
TpaHcdhopmMaTop € UHAYKTUBHOCTbIO 06-
Motku 10 M'H Byner umeTb YacToTy cpesa
50 Ny npu pabote asyx namn EL34 ¢ Ha-
rpy3koi 3,4 kOM. lHTepeCcHO NOCMOTPETb,
KakoBbl ByayT uckaxeHusa. Ha vactorte
50 'y nHpyktuBHocTb 10 MH nmeeT Benu-
uMHy mmnegaHca 3,14 kOM, npumMepHoO
paBHYI0 SKBMBaNEHTHOMY COMPOTUBINEHUIO
reHepartopa npu pabote gByx namn EL34
B AByxTakTe. CnegosarenbHO, CMOTPUM
KpuBylo ®WL=R. MHaoykunsi B MarHuTonpo-
Boae npu mowHoctn 20 BT MoxeT 6bITh
paccuMTaHa B COOTBETCTBUM C NPUIIOXe-
HMeM u cocTaBuT npumepHo 1Tn,
(10000 I'c). Ans kpueon L= R Takas Be-
nuyYnHa MHAYKUMK Oaxe He paccmaTpuBa-
€TCsl, MaKCMMarbHoe 3Ha4YeHue paBHO
0,35 Tn v npy aTOM UCKaKeHUA JocTura-

10T 12% u B fanbHenwwem pesko ysenu-
ymBatoTcs. Bropon paHee paccMmoTpeH-
HbIi BapuaHT obnagan MHAYKTUBHOCTbLIO
50 ', ob6ecnevmsasn HYactoty cpesa 10 'u.
Takon TpaHcdopmatop, kak 6bino noa-
CcuMTaHo Bbiwe, Oyaet nmetb 2400 BUT-
KOB B NepBuYKe. YBENUYEHHOE YNCO BUT-
KOB CHMWXaeT WHAYKUUIO MpU MONHON
MoLyHocTu (20BT) go 0,45 H, a npoHu-
LaeMOCTb MarHMTonpoBoAa npu 3TOM
npumepHo paBHa 3200. B pesynbraTe UH-
OYKTUBHOCTb NMEpBUYHON OOMOTKU yBe-
nuuntcsa ao 110, a otHoweHne R / wlL
— po 11,5 Ha vactote 50I'y. B atom cny-
Yae UCKaXXeHUsa Ha nepBUYKe NPEBLICAT
1,7% npu NOMHON MOLLHOCTU, YTO BMOI-
He JoNyCTUMO.

MPOBJIEMA BbIBEOPA

3TN yudppbl ACHO NOKa3bIBAOT, YTO
npu paspaboTke ycunutensi BbICOKOro
KayecTBa AnanasoH YacToT OMKeH ObITb
pacwupeH B obnactb HY 3HaunTenbHO
Janblle HWXHEN 4acToTbl B CNeKTpe
BXOAHOro curHana, 4ytobbl He AoNyCTUTL
KaTacTpodu4ecKkoro Bo3pacTaHus Ucka-
»XeHU. B Hallem, B 06LLEM-TO TUMUYHOM,
npumepe YacToTa cpesa COCTaBIsSET BCe-
ro 10 'y 4ns 4OCTWXEeHUSA NpMeMnemoro
YPOBHS UckaxeHu B 2% Ha 50 'y. CHu-
XXEeHUe MHOYKUMKU B MarHuTonpoBsoae bna-
FONPUSITHO C TOYKM 3PEHNSI CHDKEHUS UC-
Ka)KEeHWU, He3HaunTenbHoe CHuxeHve B
Cc 31Ol Uenblo obmaHuymso. Obecneuns
3HayeHne B meHee 0,5Tn Ha nonHon
MOLLHOCTU, Mario Yero MOXHO AOCTUIHYTb
OanbHEWLINM ero CHKeHUeM — cneayer
NOMHUTb, YUTO NPU STOM YMEHbLLAETCa m,
COOTBETCTBEHHO U UHAYKTUBHOCTb Nep-
BUYKN LP, a 3HauuT U oTHolleHne oL / R.
[Mo3aTomMy nNpu CMNbHOM yMeHbLLEHNM B He
HabrogaeTcst pe3koro CHWKEHUA KO-
duumreHTa uckaxenuii. Hn ognH ns mar-
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Puc. 17. 3asucumocmb mpembel 2apMOHUKU HarnpsiXeHUsi Ha rnepeu4yHol obMomke om ee-
NUYUHBI UHOYKYUU B npu pasnuyHbix eenuyuHax omHoweHust WL/R.
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HUTHBIX MaTepManoB, UMEIOLLUXCA Ha ce-
rOOHSLLHWIA A€Hb, HE OaET CYLLECTBEHHO-
ro ynyyieHus B paccmaTtpuBaeMom BOn-
poce.

Puc. 17 nokasbiBaeT elle OoouH NyTb
YMEHbLIEHUS UCKAXEHUSI — CHUXEHUe
3P PEKTUBHOIO COMNPOTUBNEHUS UCTOY-
HUKa curHana. lNepBoe, 0 Yem 3agQyMbl-
BaelbCA — TETPOAbl U NEHTOAbLI B 3TOM
OTHOLLEHUM ropasfo Xyxe Tpuogos. Oa-
Hako, AanbHellne pacCy>aeHust noka-
XKYT, YTO 3TO He coBceM Tak. [iee EL34 B
OBYXTaKTe B NEHTOAHOM pexunme obnaga-
10T 3KBMBANEHTHbIM COMPOTUBMEHNEM
30 kOM, a B TPMOOHOM — BCEro NuLlb
6 kOm. Cnenyet, ogHaKo, MOMHUTb, UYTO
ahpekTUBHOE CONPOTUBIIEHNE UCTOYHU-
Ka onpefenseTcs napannenbHbIM coeau-
HEHUEM BHYTPEHHETO 3KBUBANEHTHOIO CO-
NPOTUBMEHUA nNaMnbl WU Harpysku,
npueegeHHOW K aHoAaM.

Mpwu BkNtoveHnn neHTonamm aee EL34
TpebyroT CONPOTUBMNEHNS1 aHOAHOW Harpys-
kn 3,4 kOM, COOTBETCTBEHHO, 3h-
heKkTMBHOE COMPOTUBNEHME FreHepaTopa
cocTtaBuT okorno 3 kOm. B TpuogHom pe-
XUMe BHYTPEHHee CONpOTUBIEHME Namn
nagaetr go 6 kOm, a Tpebyemoe conpo-
TUBNEHWe Harpy3ku Bo3pactaet Ao 10 kOm
(B ny4wwem cnyyae). B pesynsrate achgek-
TUBHOE CONPOTUBIEHMWE reHepaTopa paB-
Ho npumepHo 3,7 KOM. B aTom acnekrte
JaHHble Nnamnbl B TPMOOAHOM BKMHOYEHUMU
XyXe, YeM B NEHTOAHOM.

YnsTpanvHenHbIn pexxmum paboTsl NeH-
Toda unu Tetpoda obecneynBaer cylue-
CTBEHHOE CHWXeHue 3¢pdHeKTUBHOIO CO-
NPOTUBMNEHUS reHepaTopa, YTo ABNsAeTcs
ewie OOHMM aprymeHTom 3a Wuc-
Nnonb30BaHWe 3TUX namMn Mo NpPSMOMy Ha-
3Ha4veHuto. OTpuuatensHasa obpartHas
CBA3b, MO0 OXBaTbIBaOLLASA BECb YCUMNU-
Tenb (kak cnoco® CHUXEHUS UCKaXKEHUIA),
nn6Bo ¢ aHOAOB BbIXOAHbLIX JTaMMN Ha KaTo-
Obl npegblaywmnx (kak cnocob CHuKeHus
BHYTPEHHEro conpoTuBneHus), UMeeT or-
POMHbIE NMPEeMMYLLEeCTBa U, NO CyTU, SIB-
NAETCA €QUHCTBEHHBIM CPELCTBOM CHUKE-
HUS rapMOHUK Hxe 0,1% npu nonHon
BbIXOAHOM MOLLHOCTM.

Cw. lMpunoxeHue Ha cmp. 53



4 Puk Beprryna, 39 net. I'Ipocpec)
CUOHambHbIA XMMUK (yyeHasa cTe-
neHo — MS, Bpoge Hallero K.T.H.).
3aHnmMaeTcsa MccnegoBaHUsaMU B
aHanMTUYeCcKo XMmum n paspabor-
KON MHAYCTPUArbHOW 3NEKTPOHUKN B
XUMUYECKOM NPOMbILLIEHHOCTU. Ceit-
Yyac OH MOrTOLEeH KOHCTPYMpPOBaHU-
€M U U3roTOBMEHNEM JTaMMOBbIX YCU-

Q‘lmeneﬁ. /

aK MOXHO OLIeHWUTb KayecTBO
BbIXOAHOrO TpaHcdpopmartopa?

efb OH — cepALe NamnoBoro
ycuUnuTensi, n Bbl HUKOrAa He nocTpouTe
XOpOLLO 3ByYalinin annapaTt € NAoXum
BbIXOOHbIM TpaHcdopmaTopoM. YTobbl
uccnegosatb ero, Bam notpebyeTcs cne-
yiolee: 3ByKOBOI reHepaTtop, yeunurenbs

NPOCTAA N BbICTPAR NPOBEPKA
BbIXOA4HbIX TPAHCPOPMATOPOB

MHAOYKTBHOCTb

lMpu TOM Xe cxeMe ycTaHOBUTE Yac-
ToTy 25 4. He kacanTecb BLIBOLOB Nep-
BUYHO OOMOTKM, 3TO onacHo! Yeenuuu-
BallTe HanpsbkeHue ¢ yCUnuTensi, noka He
pobbeTechb NokasaHuin amnepmeTpa B
0,3 A. Ha BonbTMeTpe A0MKHO BbITh NpuU-

Ta6a. 1 - EMKOCTBb BbIXO/JTHOI'O TPAHC®OPMATOPA

COMNPOTMBAEHVE NEPBUYHOM OEMOTKMN
2 xOm 3 xOm 5 xOm 8 xOm
g é 0w 0,16 0,24 04 0,64
o
2| sow 0,22 0,33 0,55 0,88
x3d
221 120w 0,32 0,48 0,8 -

Emkocmb 8 MK® usmepeHa Ha 8-OMHOM 8bixo0e

MOLLHOCTW, CNOCOOHbIV pa3BUTL HaNpPsHKe-
Hue 35V RMS (HenoHsiTHO, Npaeaa, B Ka-
Kon Harpyske — Pea.) v otgate Tok B 1 A.
Eule HyXHbl BONbLTMETP M amMnepMmeTp
nepeMeHHOro Toka ¢ vana3oHoM 4acToT
naMepsieMbix 3HadeHun 25 Ny — 5 klu.

N3MEPEHVE EMKOCTEN

CHayana MepsieM eMKOCTb TpaHcdop-
mMartopa, NpUBEAEHHYIO0 KO BTOPUYHOM 06-
MOTKe, YTO O4eHb BaxHO Ans ero Slew rate
(ckopocTu HapacTaHus, V/S). Hem MeHb-
e eMKoCTb, TeM Bbilwe SR. Cobepute
cxemy no puc.1. A npegnouyvTatro uU3mMe-
psATb Ha BblBoge 8 OMm, Tak Kak OH ecTb B
nobom TpaHchopMaTope, U NOTOM 3TU
3HayeHus yaobHo cpaBHUBaTL MeXay Co-
6o y opyrux TpaHcopmMaTopoB. YcTaHo-
BUTE Ha reHeparope yactoty 5 kl'y u Ha-
npshkeHne Ha Bbixoge ycunutens 10 V.
OTmeTbTe 3HavyeHne Toka. EMkocTb pas-
Ha 3,18 x | (Tok B amnepax, eMKOCTb B MUK-
pochapapax). B tabn. 1 ykasaHbl TUnuy-
Hble 3Ha4YeHUs eMKOCTel ANsi XOPOLUUX
TpaHcdhopMaTopoB

TeHepAT.
VYK,

YCUAUT,

Puc. 1. BknoveHue mpaHcgopmamopa u
rpubopoe Orisi uU3MepeHUsi eMKoCcmuU U UH-
OyKmueHocmu.

MepHo 15V ana 25 W TpaHca, 20 V ana
50n 27 V pna 100 W.

YUTtobbl cpaBHUTL UCKaxeHus no Gacy
ONA pasnuyHbIX TpaHcdopMaTopoB, U3s-
MepbTe TOK Ha ypoBHsx 4, 8, 12,16 n20 V.
MocTtpoinTe rpacmk 3aBUCUMOCTM TOKa OT
HanpshxkeHus (MomHuTe, vactora 25 'y!).
TpaHcthopmaTop C HaUMEHBLLUM 3Ha4YeHN-
€M ToKa U NPAMONUHENHON 3aBUCUMOCTbIO
obnapaeT HaMMeHbLLUUMW UCKXEHUAMU B
HY guanasoHe. TpaHcdopmaTtop ¢ BbiCO-
KUM 3Ha4YeHNEM MHOYKTUBHOCTU He 06513a-
TeNbHO AOMKEH UMETb MEHbLLNE UCKaXe-
HUS MNPOTUB TpaHca C MeHbluen
WHOYKTUBHOCTbIO.

Y BbICOKOMHAOYKTUBHOIO MOXET OKa-
3aTbCH OYeHb HENMMHEWHON 3aBUCMMOCTb
TOKa OT HanpseHus. OnHOBPEMEHHO HU3-
KOWHAYKTUBHbIN OyOeT Kak pa3 NMHenHee,
T. K., BO3MOXHO, UMEET BO3YLLHbI 3a30p
B CEepAeYHUKe, OKa3blBaLWUA NTMHeapu-
3yloLlee oencTeue.

A nposen cepuio UsMepeHuit Ans He-
KOTOpPbIX TpaHcOpMaTOpOB, TOMbLKO
yacTtoTy B3sn He 25 Iy, a 20 lu. OaH-
Hble cBefeHbl B Tabn. 2. Xyalwuve pesynb-

Glass Audio 1/95.
Rickard Berglund.

Tathl y Fisher, KOTOpbIl paHo BRneTaeT B
HacblweHne. Ha 4 V TpaHcgopmaTop
Luxman MQ-80 nmeetr HaumeHbLLEee 3Ha-
YyeHue Toka — 23 mA 1, COOTBETCTBEHHO,
camyto 60nbLUY0 MHOYKTUBHOCTL. OfHa-
KO, 9TO He NyudLniA cpeaun BCeX, TaK Kak
3aBUCUMOCTb OMATb-TakM HenUHenHa.
TpaHcdopmaTopel Copland, Dynaco
MK, Luxman MQ-80 ouyeHb NUHENHbI 1
0alT HaUMeHbLUME UCKaxeHus no bacy
cpeau Tex, YTo ObiNn y MEHS Ha pyKax.

MHOYKTUBHOCTb
PACCEAHVA N OBMOTKU

MHAYKTUEHOCTL paccesiHus, Kpome
notepb, cosnaeT hasoBbIi CABUT Ha Bbl-
COKUX HYacToTax. TO MOXET BbI3BaTb NPo-
6nembl C yCTONYMBOCTBIO B yCUNUTENSIX C
obpaTHol cBsA3blo. BepxHasa yacToTa ycu-
NUTeNst HaxoamMTCs B NPSIMON 3aBUCMMOC-
TW OT €MKOCTM BbIXOAHOro TpaHcdopma-
TOpa, ero MHOAYKTUBHOCTU paccesiHus u
BbIXOOHOTO COMPOTUBMEHUSA NPUMEHSe-
MbIX namn. A notepu B MeAU HauuHaloT
rpeTb TpaHcgopmaTop, BMECTO TOTO YTO-

YCAAUT.
rFeHepaT,
38YK

Puc. 2. Cxema usmepeHus mokos I, u I..

Obl yiiTM B BMAE NONesHOro curHana B
rPOMKOrOBOPUTENb.

Cobepute cxemy no puc. 2. Yacrora
reHepaTtopa 50 'y n HanpsbkeHue 10 V.
MNamepeHHbI TOk o6osHauum I . 3atem
ycTaHoBuTe vacTtoTy 5 k4. Tenepb aTto

Tab6.s1.2 - BBIXOJJHBIE TPAHCPOPMATOPBI

YCUIUTENG
COPLAND DYNACO ST70 DYNACO MKill LUXMAN MQ-360 LUXMAN MQ-80 FISHER X100A

Wi av 120 40 23 140 130

E 8V 200 80 140 55 290 850

E 12v 280 230 210 525 480 2700

£ |16V 390 1000 310 2100 750 —
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OT ABOTO WCTOY-
HUKA NEpPeMENHD-
70 TOKA 8+120V.

Puc. 3 IsmepeHue KoaghghuyueHma mpaHc-
¢hopmayuu.

6yner J,. BeinonHuTte 1o e camoe co BTO-
PO NONOBUHOWN NEPBUYHON OOMOTKM.
MamepeHue koapbdumumneHTa nepeaaym
Mo HanpsPKeHWIo NpoBoauTcst No puc. 3. OH
paBeH OTHOLLEHUIO HanpsPKEHWI Ha nep-
BWYHOM K BTOpM4YHON. ConpoTueneHue o6-
moTok pasHo 10 / |, ;n? (Om). UHaykTue-
HOCTb paccesiHUsi paccumTaHa no

dopwmyne:

UbA JIAMIMA?
3AKOHHBIM BOMNPOC

Mpu 3HakoMCTBE C annapaToM cne-
pBa BO3HWKaET NpaBOMEPHbI BONPOC —
kKTO aenan? To ecTb Npu U3BECTHOCTU
dUpMeHHOro 3Hauka, ckaxem Audio Re-
search, Stax, Nakamichi, BaxxHo 3HaTb,
rae 6bin nocTpoeH annapart. U panblue
[OOIMKHbI MOCeqoBaTh COOTBETCTBYOLLNE
oprebiBoabl. C Hawummn namnamu Ha 3a-
nazie NpoMCXoauT TO Xe caMoe: HaaAnuch
Made in Russia yxe ans HUX ManouH-
opMaTUBHa, BaXKHO 3HaTb, Ha KakoMm U3
3aBO[OB flaHHas Nnamnoyka bbina npouns-
BeJEHa U... TOXe cAaenarb CBOU OprBbl-
Boabl. Oka3anocb, YTO Ans OTeYeCTBEH-
HbIX CaMOAENbLLNKOB 3TOT BOMPOC TaKkxe
npencraenser uHtepec. C 31O Lenblo
BOCMNPOU3BOAMM (PUPMEHHbIE 3HAKWN Hau-
6onee n3BeCTHbIX Npou3BoaUTENEN Namn
B ObiBLieM CCCP u coBpemeHHon Poc-
cuun.

He npuBepneHbl 3Hakn MockoBckoro
anekTponamnosoro 3asogda (M3J13 — no-
XOX Ha 3HaK METPO B KPYXXKOUKE), Npes-
npuaTus B I. BUHHULE 1 BOBCe paputeT-
Horo — 3aBofa . OpoxoHukuase. 3Hauku
Sovtek n Svetlana Electron Devices, Bo-
nepBbiX, 1 6e3 Hawero yvyacTus us-
BECTHbI, BO-BTOPLIX, 3TU (hpMbl NPOU3-
BOOUTENSMU He ABMSAKTCA, a TONbKO
npoAatoT famnbl Nof CBOUM 3HakoM. Kak-
HMOYOb Mbl O3HAKOMUM 4YuTaTensi ¢ HO-
MEHKaTypon Kaxaoro u3 3aBogoB.

2. Capamoe, 3a800 «Pechrnexkmopy.
Cneea cmapeill 3Hak, cripasa — HOBbI.

2

2
10 10 (MKI'H)

2

Ls =32x

Iy, N I, -n?

Y npunuyHoro TpaHcgopmatopa co-
NpPOTUBIEHWE, NPUBEAEHHOE KO BTOPUYHOM
obmoTtke, Byaer 1 OM (MeHbLue — ny4iue!)
M MHOYKTUBHOCTbL nopsiaka 30 MkIH. [ns no-
NyYeHUs1 HAMMEHBLLUX UCKaXXeHWI 0be no-
TIOBUHKW OOMKHbI MMETb OOVHAKOBbLIE 3Ha-
YEHMSA CONPOTUBINEHUA U UHLYKTUBHOCTEMN.

Kak npumep — BbIXOAHOM TpaHCcdOp-
marop Dynaco Stereo 70 : n=12,3; |, =
=0,0536 A : I, = 0,041A — ons oaHoii no-
NOBMHKU NepBUYHON OBMOTKM 1 | =
=0,0574 A; I, =0,0444 A ona apyroi. 3Ha-
YEHUSA UHOYKTUBHOCTU U CONPOTUBINEHNS:
1,23 Om un 33 mkl'H ANsA ogHOM NOMOBUHKM
n 1,15 Om un 30 MklH — gna BTOpOIA.

O

2. Hoeocubupck. [NamuzpaHHUK — cma-
pbili, «xpemopma» — HO8bIU.

o\

2. Jlbeie. 3a600 «[1onsspoH».

©F

«CeemnaHa» Oba 3asoda—e CaHkm-Ile-
mepbypae u 8 Manol Buwepe (Hoszopodckasi
obriacme) — cmaesim 00HO Kr1eliMo.

S

2. Open. B npocmoHapodbe — «Kup-

nu4».
JL

@

2. YnbsiHoeck. B 200y 1975 omka-
3anuck om cmorb U3eecmHol Kaxoomy co-
8emcKomy Yerioeeky bykebl Y u nepewnu Ha
¢ mpyoom y3Haeaemblll, nepesepHymbil Y
(uepex).
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Ecnu Baw TpaHccopmMaTop MMeET Ka-
ToOHyto 06moTKy OC, Bbl AOMKHBI TaKXKe
NoMepuTb €e OTHOCUTENBHO BTOPUYHOM.
OtHoweHue TokoB |/ |, AOMKHO GbITb

MeHblle, Yyem 1,5.

NB. Crniedyem rnoMHUMb, 4mo rpusedeHue
KO emopuyKe urnu K nepeuyHoli obmomke Oe-
1aemcs nymem yMHOXeHUs/OeneHusi Ha Kkeao-
pam koaghchuyueHma mpaHcgopmayuu. B
3mom cry4ae UHOYKMUBHOCMb paccesiHus
6y0em 30 MKH x ? = 4,54 mIH (Ons oOHol
rionosuHKu!). Obwasi UHOYKIMUEHOCMb Paccesi-
Husi 6ydem pasHa (npu paseHcmee 3HadeHul
y nonosuH) 9,08 mlH. Ecnu koaghgpuyueHm
Kayecmea mpaHcghopmamopa paseH 15 x 10°,
mo UHOYKMuUBHOCMb nepeuyHol obmomku 6y-
dem nipumepHo pasHa 135 MH. Ha camom xe
Oerne, KoaghghuyueHm kadecmea mpaHc-
¢hopmamopa ebIHUCTIIemcsi KaKk OMHOWEeHUe
UHOyKmueHocmu riepeuyHoli obmMomku (rori-
Holl!) K UHOYKMUBHOCMU PaccesiHusl, a He Ha-
obopom, Kak amo coenz/iu Mbl. — Ped.

2. PsizaHb. [JypaKy noHImHoO, 4mo 3mo
He Philips, xomsi 6ykea P o0Ha u ma xe!

2. Kanyea. Cpasy eudHo, 4Ymo 3mo MupHoe
npednpusmue.

O cTaTucTuke, onyornmkoBaHHOM B

Vacuum Tube Valley, o6bem npo-
JaX NnamnoBo TeXHWKK (ObITOBOI) BO3pOC
B 3 (!) pasa B cpaBHeHUn ¢ 1993 r. (oaH-
Hble Ha cepeauHy 97-ro). MNpuyem, gona
O[HOTaKTHbIX B 06beMe npogax cocTaB-
nsetr okono 17%. Nubo y octanbHoro
Mupa, BHe Poccun, BKyCbl UHble, Nnbo
TONMbKO 34eckb nioau 6esanennsAumMoHHO
CUUTAIOT, YUTO 3BYK MOXHO MOJSTy4UTb TOMb-
ko npumeHasa SE. OgHako, ecnu Oeno u
Janblle Tak nonaet, TpaH3UCTOPHbIM
cupmam npugetca Tyro. B niobom cnyyae,
MM HeOBXOAMMO CPOYHO BKIaAbIBaTbLCH B
pa3paboTKy TpaH3UCTOPOB HOBOFO MOKO-
JNeHus.



B OYyLHbIe NETHWE OHW, KorAa AenoBas aKTUBHOCTb ynana
HWXe HYJEBOW OTMETKMU, NO ayAMOUIbCKON 0BLLEeCTBEH-
HocTu MNutepa cTanu pacnonsarbCs NUMNKME HEYUCTbIE CIyXU: MO,
HeTy Gonblue dpupmel Past Audio, yto Ae Habpanu oHW 3aka3oB
Ha MunnuoH $ — 1 GbinNK TakoBbl. B 0QHOM XYTKO aBTOPUTETHOM
XypHane 6b1n ony6nukoBaH Bonsie 06MaHyToro 3akasquka. Mon,
TaKk U Tak, a AeHexkn — Tio-Tio. Cam uutan, nonHM Mou rnasal
Ocoboro 3HayeHus He NpyAaan, Mano fv YTo B Npecce Ha-
NULLYT...

OceHb Ha ABOpE, No TenedoHy obobaBuncs A. .
[eBuyeHckui, npurnacun meHs k cebe. Pasro- AN
BOPUSIUCH, CIIOBO 3@ CIOBO, Hy... U Tak Aa-
nee. B koHUe uctopuu — BCe *uBbl U, Past
Audio, cnoeHo deHukc 13 nenna (Npaega,
KpacuBoe cpaBHeHWe?), NPOAOIMKaeT cBoe
HEYMOIMYHOE XYXOKaHe Ha ayano-urb-

CKMX LUBeTax W, Kak npexae, cobupaer

Meq High End’a. B 6ecene Hawen AHa-

TONMI ObIN Mano ckasaTtb — KpaTok, HeT!

OH 6b1n nanuaapeH! MNMpuyem ot nepeoro
BOMNpoca Ao nocnegHero 6okana. Ero gun-
NOMaTU4YHOCTU 3aBUAYET (ei-ei) BeCb Nep-

COHan genapTaMeHTa BHELUHUX CHOLUEHUN,

4yTo Ha CmoneHckon nnowaan B Mockee.

A ecnv 1 npopbIBanuck HOTKM 0buabI BCe Ha Ty
*e Mocksy, Tak 06 aTom Tebe, ynTaTernb, s HM 3a
4TO He pacckaxy. Yto xe Oblno TemMon Halwen npu-

BaTHOW Becenpl, NnpoucxoaueLLen B untagenu Past Audio, cpe-

v npnbopoB, AOCOK C MOKa3aTeNsMu yCNexoB U CTEHOOB C roTo-
BOM npoaykumen? MNoxanyiicTta, y Hac CEKPETOB OT NoAel HeT:

A.B. — )XXusem 8 Poccuu, eosopum no-pyccku. Kak, omkyda
834/10Cb aHaros3bi4HOe Ha3eaHue?

A.[. — Past c aHrnuinckoro o3HayaeT npoLusioe, To eCTb BpO-
e Kak retro. B coeanHeHuun ¢ Audio BbIXOAUT, 4TO 3TO Noa3abbl-
Thli NaMnoBbI 3BYK.

A.B. - Y kaxodol ¢hupmbl ecmb kpedo unu desus. B Past Audio
OHU cyuwjecmsyrom? Kakue cmbicnbl 3aknadbiganuck 6bi 8 amu
noHsmusi?

A.[l. — Bce cMbICrbl UMEIOT 0auH cMbich: Mpuka3aHo BbRKUTB!

A.B. — 5cHo, ymo u306pecmu HOBYIO CXeMy HbIHYE MoYmu
Hego3MoxHO. Ocmaemcs Ucnonb308amb «KNaccuky». M3 kakux
coobpaxeHull mbl 6epelib cxeMy U yHullb ee «iiemamb»? Ecmb
Iu kakue-mo ocobbie CXeMHbIe MpuopuMmemai?

BCTPETNANCD, NOrosoPnnn...

(Npo mo, kak A. Benkanos nbiTanca 3agaTb BONPOCH!
A. fleBn4eHCKOMY N 4TO h3 3Toro Buiwno)

A.l. — Hawa cupma B 1994-1997 r. BbINyCKaeT ABe pasHO-
BUAHOCTU yeunutenen mowiHoctu: M-3 — cxemotexHuka «PPP»
(Push-Pull-Parallel)- [nepBble nybnukaumm nosBUnuch B XypHane
Funkschau 1957r]. B aToli cxemoTexHuKe Gbinm BbIMyLLEHbl 2 KOM-
nnekta — M-1 (B ceputo He 3anywieHbl) B 1993 . 3a nepuog ¢
1994 r. no 1997 r. 6bInNM NpoBefeHbl 04eHb Cepbe3Hble paboTel No
MofepHusauuu usgenusa M-3, ynyJlleHuno kayecTea 3ByKa, TEX-
Hororun c6opKU, OCBOEHbI LiEefble CEPUN BbIXOOHBIX U CUITOBbIX
TpaHccopMaTopoB. Ha aTon ocHoBe Gbina 3anylleHa HoBast MO-
Oenb C OTKpbITbIM pacnonoxeHmem namn M-5 (aBryct 1996 r.) u
NOArOTOBIEHa HOBasi MOAENb OOHOTAKTHOIO YCUITUTENS MOLLHO-
ctn M-7 ¢ ncnonb3oBaHWEM KaToQHOro NOBTOPUTENS B BbIXOA-
HOM kackafe (okTabpb 1996r.). «PPP» — 310 KNaccuka, HO B TOM
ngeonorun cxemotexHuku ( Ha 57 r.) «PPP» Hukorga He morna
cebs packpbITb, @ cCamMOe [MaBHOE, YTO CYLLEeCTBYeT npeaern no
3BYKY (YnyulleHNe KauecTBa 3By4aHUs1) CXEMOTEXHUYECKU, HO He
B anemMeHTHol 6a3e (Hanpumep, K78-2 Ha «Multi-Cap»). Ha 10-
om komnnekte M-5 (anpenb 1997 r.) HaCTynuN cxeMoTEXHUYeC-
Kk npegen. MNMocne aToro pvpma nepeluna Ha CEepUMHLIN Bbl-
nyck — M-7. B atoii cxeme Bcero 2 kackaga, ycunurens SRPP —
Ha namne 6®12[1 n BbIXOQHOWM NOBTOpPUTENL Ha namnax EL-34
unu 6550-e unn 300B, anHamMuyveckasa Harpyska BbIMOfHEHa Ha
EL-34 nnn 6550-e. CxeMHble NpUopUTETLI — BBIXOLHON Kackag,
Ha KaToOHOM NOBTOpUTENE.

A.B. — Cywecmsyem siu ocobbili nodxo0 k broky numaHus

0518 KOHKpemHoU cxembl? Unu mbl nocmynaews o

npuHyuny: Oxoynsmu 3eyka He ucriopmuuib. Kak Ha-

cyem omkasa om rMpUMeHeHUs1 3r1ekmponumog?

A.L0. — K 6noky nutanus (bIM) camoe npu-

ctanbHoe BHUMaHue: 80% 3Byka 3anoxe-

HO B rPaMOTHOM KOHCTPYMPOBaHWU BCe-

ro 3TOro yana, BKMOYas KOHCTPYKLUMIO.

Ha 3ByK BNUSeT Kaxabll 3NeMeHT, a

Beab Bl 3aHumaer no 70% obbema

kopnyca. K HapallmBaHu IO «JKoynem»

OTHOLLYCb NONMOXUTENbHO, HO TYT BCTY-

NarT YUCTO IKOHOMUYECKME, KOHCTPYK-

TUBHbIE N HaLl@XXHOCTHble 0CO6EeHHOC-

Tn. OTKa3 OT SMEKTPOSNINTOB — TYT JOIMKEH

6bITb pa3yMHbI nogxon — rabaputel —

3KOHOMMUKa — 3BYK. Y HalLen hnpMbl BCE 3TO
elle Bnepeau.

A.b. — Kakoli anemeHm, y3er, NpuHUyuUn 8 cxe-

me, npuHsimot moboto, boree ecex omeedaem 3a 38y-

YyaHue (npasunbHocmb 38yqaHusi)? O cekpemax He cripawiu-
earo.

A.[l. — TNaBHbIE 3NEMEHTHI, OTBEYaLME 3a 3By4aHue (npa-
BUMbHOCTb 3By4YaHUs):

— cxeMa (MpUHLMN) NOCTPOEHUS BbIXOAHOTO Kackaaa,

— Gnok nuTaHus,

u ewe, 4To Obl 51 XOTEN OTMETUTb, KaK 3TO HU 3BYYUT He-
0ObIYHO — HaLWIW yCUNUTENU UMEIOT AyLuy.

A.B. — Bom anemeHmbI npuxodumcs npuMeHsims ¢hupMeH-
Hble. Ommoeo, Ymo oHU 6ocmyrnHee (Yacmo u no ueHe, a anas-
HOe — o 803MOXXHOCMU Ux Halimu)? Jlamnbl xe — pocculickue.
3mo ommoezo, ymo oHu nydwe? A ecrniu 6 npednoxunu Siemens,
Telefunken, GEC, Mullard, WE, omka3ancsi 6b1? Ybu namnsi u3
OypxKylickux mbl UeHUWb ebie ecex, xomsi bbl YUCMO yMO3pU-
mernbHo?
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A.[l. — KomnnekTyiowme anemMeHTbl ANS NOBbIWEHUA Ha-
OEXHOCTU — UMNOPTHbIE (T.K. NPeACTOUT [OCTAaTOYHO Cepbes-
Hasa pabota no ceptudukauum B LLiseunn — 3anagHeie KO cep-
TUOULUPOBAHBI, C POCCUACKMMU — npobnembi: HeT
ceptudukaumn). Pupma genaer cepuiHble U3fenust Ha poc-
cuiickux namnax. [ns akcnopTta — Ha 3anafHblX, Hanpumep,
«Mullard», WE. OT 3anafiHblx He OTKa3biBaeMcsl B uccreoBa-
TENbCKUX Liensx.

A.B. — Hem pykosoOcmeyeuwibcsi npu ebibope muna nambi?
o popmarbHbIM aHOOHBIM Xapakmepucmukam, 1ubo oyeHusa-
euwb KOHCMPYKUUIO (260MempuUI0, XeCcmKOCmb 85180008, pazmep
aHoda)? NoHsimHo, 4ymo eblbop nadem Ha my, Ymo nyduwe Opy-
2ux cebsi NposisuUM 6 38yKe, @ 80M U3HaYarbHO U3 4620 Mbl UCXO-
ouwb?

A.[l. — Bbibop namn — no 3Byky. Hanpumep,

Ne1 — EL-34 «Pecdpnektop» 1 Ne2 — EL-34 «CetnaHa» unu

Ne1 — 300B «CsetnaHa» n Ne2 — 300B «PednekTop».

A.B. — Kak npoucxodum ouyeHka 38yyaHusi mpomomura cxe-
MbI? Umo makoz2o ocobeHHO20 oHa OOMxXHa eocrpouseecmu,
4mobbl noHpasumbcsi mebe?

A.L. — laxke MakeT HOBOW CxeMbl JOMKEH 3ByYaTh Nyylle ce-
puiiHO BbiNyckaeMoin Moaenn. MakeT no KOHCTPYKLUK O4eHb Npu-
6nuxeH k cepuintHomy uagenuio (M-3 — M-5 — M-7). Jlyywe 3By-
YyaTb — 3TO OYeHb eMkue croBa. Tak 6blno Npy NpocnyLIMBaHUK
Maketa M-7 ¢ cepuiiHbiM nsgenuem M-5 (ceHTsbpb 1996 1), M-7
SIBHO NnepeurpbiBas no BCEM CyGbeKTMBHBIM NapamMeTpam.

A.B. — B cpede ayduoghunbcmeyrowjeli obuecmeeHHOCMU He
yeacarom crnopbl Ha npedmMem mozo, kakoli cepdeyHuk Ons ebl-
XOOHO20 mpaHca 1yyuwe — IeHMOYHbIL UnuU WUXmosaHHbIl, U3
nnacmuH. lMpu mom, Ymo u cama KOHCMPYKUUS CIIOPHa — CMPEX-
Heeas unu bpoHesasi. Moxem 6bimb mbi npednoyumaelb mo-
poudarnbHbIl?

A.[l. - Y Hac NnpMMeHAITCA TpaHCHOpMaTOPbl Ha LUMXTO-
BaHHOM LL-06pa3HoM ceppevyHuke (CUNoBblE U BbIXOOHbIE).
TyT BCTynunu rnaBHble hakTopbl — cepTudmkaumns no Tex-
HUKe Ge3onacHOCTU, 3KOHOMUYeckue (Ha chmpMe OCBOEHbI Ha-
MOTKa 1 nponuTKa TpaHchopmaTopoB). MMaBHoe, Ha 3BYK BNUSIET
KOHCTPYKLMS U CEKLMOHUpOBaHME 0BMOTOK.

A.B. — HyxHa nu OC? Unu, no-meoemy, OHa ece-maku ay-
6um 38yk? U kakum obpa3om oHa 3mo Oenaem? A mo eeOb HEKO-
mopeble daxe MNonoXumesibHyl c853b 3a8008M U HUYE20, CXO-
oum ¢ pyk...

A.[l. — Kobwweit netne OOC oTHOLYCh cAepXXaHHO, BCe 3aBU-
CUT OT KOHKPETHON cxeMbl. B Hawwmnx mogensix M-3, M-5, M-7 u
naxe B bygywen 6ectpaHcchopMaTopHO OAHOTAKTHON MOAENU
yeunutens mowiHoctn M-9 Het o6uwen netnim OOC.

A.B. — lNoHsimHoe 0erno, Ymo u3 coobpaxkeHull amuku mul He
cmaHewsb dasamb OUEHKY pocculickum npoussodumernsm. Toe-
Oa kmo u3 3anadHbix briuzok mebe no Oyxy?

A.[. — Tyt Hago pasnuyaTb — No: KOHCTPYKUUK, AU3aiHY, cxe-
MoTexHUKe. MHe TpyAHO OTBETUTL Ha 3TOT BONPOC.

A.B. — Ecnu 661 no3eonumensHo bbirio yousumes Mup U mebe
npedocmasunu maky 603MOXHOCMb, YeM bbl mbl €20 «yburn»?

A[l. — «Y6un» — HeT, yameun — ga.

Bce nspenusi BeINONHEHbI B €4MHOM AM3aliHEPCKOM CTUIe 1
KOHCTPYKTUBHOM OChOPMIIEHUN.

— YCUNUTENM MOLLHOCTM <
M-9 (OTL)+6nok TBS3;

— namnosbli kpoccoBep — EC-1 (2-x mnn 3-x nonocHele) ¢
OTKPbITEIM PacnofioXXeHUeM namn;

— DAC c naMnoBbiM BbIXOAOM U OTKPbLITbIM PacriofioXeHUEM
namn — DAC-1;

M-7 (SE)+6nok nutaHus
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— NaMnoBbIi NPeLBapUTENbHbBINA YCUNUTENb C OTKPbITLIM pac-
nonoxeHvem namn C-9;

— ceteBon hunetp SF-1.

A.Bb. — Koela paszbozameeuwb, 80 Ymo OeHbau enoxuwb? 51
He npo aemo unu mam keapmupy, 3mo camo cobol. Moxem
6bimb, mbl ghyHOaMeHmarnbHbIMU uccriedoeaHusMU 3aliMewbCcst
unu npouseodcmeo famn Hanaduwe? JlecmHo eedb, ecnu nam-
na cmaHem Ha3sbleambcsi AD-1, xomsi makol mpuod yxe 6bin

A.0. — Kynun 66l ce6e xopoluyto nsameputenbHyto nabopa-
TOPUIO Ha HOBEWLLMX KOHTPONbHO-U3MeEPUTENbHBLIX Npubopax 3a-
nagHbix cdompm. MNMponssoacteo namn? PaHo elle roBoputb 06
3TOM.

A.Bb. — Ha k020 mbi npexode ece2o opueHmMupyeuwb ceou U3-
denua? Moxem, mebe ece pasHo, nuuib bbl Yerioeek xopowul
nonarncs, unu nycms bypxysm ece docmaHemcsi? Cmapaeuwbcsi
iU mbl co30ame annapam Kak MOXHo Oewesrne?

A.[l. — Hawwu usgenus paccuntaHbl Npexae Bcero Ha nogen,
KOTOpbIE OYEHb YBMEYEHbl MY3bIKON, 3TO BUOAHO MO 3BOHKaM Ha
dupmy. Mbl cTapaemcs He fenaTtb fioporue annaparhbl, NO3TOMY
OY€eHb OCTOPOXHO BBOAUM [OPOryH0 UMMOPTHYI KOMMNMEKTaLMIO.
MmaBHoe — hakTop HAAEXHOCTU (3NEKTPONUTUYECKME KOHEHCa-
TOpbl NpOM3BOACTBA ANOHUM).

A.B. — lNpuznawaews nu 0ns KOHCyNbmMayul crneyuanucmos
€O cmopoHsbl, 11 60 cam om exoda 00 ebixo0a COYUHSIeWb CXe-
My?

A.[. — CneunanuncToB CO CTOPOHbI HE MpUrnallaem, T.K. y Hac
neyasbHbI OMNbIT «COBMECTHOTO COYMHEHMUSI» CXEMBI; KaXObIN pas-
paboTyMK — IMYHOCTb, NO3TOMY [iaXke Ha OfHY U Ty e npobnemy
CYLLECTBYIOT CaMble NPOTUBOMOSOXHbIE B3rMsaabl, yCTynaellb, Ha-
YMHaAETCS CMNop — KTO FMaBHbI KOHCTPYKTOP: TOT, KTO paccuuTan
CXeMy YCUIEHUS, Ui TOT, KTO pa3paboTan BbIXO4HOW TpaHcdop-
MaTop, a, MOXET, TOT, KTO paccuyuTan 1 caenan KOHCTPYKLMIO Cu-
NOBOro TpaHcdopMmaTopa Unu KTo pa3paboTtan KOHCTPYKLUIO yCu-
nuTens u 6nok NuTaHus... u T.4. Ha 3Byk BNusieT Bce, Y rMaBHOIO
KOHCTPYKTOPa A0MKHO BbITb NpOAyMaHo BCe, HaunHasi OT CXEMb
... 1O CaMOro MENKOro BUHTa B AM3aiHEPCKOM peLLleHUn MoAenu,
a 3TO BO3HUKAET He cpasy U He BAPYT, @ NPUXOAUT C NOCTOSIHHLIM
OCMbICIIMBAHUEM BCETO, MOSTOMY Mbl FOBOPUM O AyLUE YCUNUTENS.

A.B. — Tbl Yyenosek «8biCMagoYHbIl», 1 UMeto 8 8Udy, ¢ 605b-
WUM OrbIMOM y4acmusi 860 8CE803MOXHbIX 38YKOBbIX 6bICmas-
kax-apmapkax. 9mo denaemcsi C Yernbio peknambl, nubo ¢ ka-
KUM-mO euwje aryb60oKuUM yMbICIIOM?

A.[l. — YyacTtue B BbiCTaBkax — ObLLUeHME C MOKynaTensiMu,
OHO Ype3BblYaliHO BaXHO ANns paspaboTyvka 1 Anst pupMbl.

A.B. — Xouemcsi nu cmamb MoHornonucmom? Hy, ckaxem, npu-
3HaHHbIM nudepom ompacsiu, 4mobbl NoKynarnu, 8 OCHOBHOM, Y
mebs?

A.[l. — MOHONOMUCTOM — HET.

A.B. — AcHo, ymo namrnbl amom eek rnepexusym, a 21-0 eek
nepexusym? Teoll npo2HO3. AMO 8Mecmo opuauHarlbHO20:
«Bawuu nnaHbI?», 8bXUMb bbl...

A.[l. — Namnbl nepexuByT 21-i BeK.

MnaHbl — BbiNyckaTb B €AUHOM [M3alHEPCKOM CTune
(cm.n.12), Ho € pa3HbIMK peLLEeHNSIMU KOPYyCHOTO OOOPMITEHUS.

Tenepb, Yyumamesb, Mbl 3HaeWb 6ce, USIU NoYmu ece O
maliHbIX HaMepeHUSIX U i8HbIX OesHUsIX u3eecmHol fiamnosol
¢upmbl Past Audio. Ecrnu ymo-mo ocmanock 3a 6o0pmom no-
HUMaHus1, Hy»Ho 6e3 cmecHeHus1 obpawjambcsi k Ounepam Past
Audio:

«MaHopama» (095) 9211643, 9245381
«Umnepuma 3Byka» (812)1836000



GEORGE OHM XUBET B XAPbKOBE

Ecnun k10-nnbo ocmenuTca NpeacTaBuTb
r. XapbkoB atakon apipount (CHI™ nu, nnu
YKpauHbl), CMeno BO3paxante emy u
CnpocuTe 3TOr0 HECHOCHOIO rocnoauHa
npo 3gopoBbe Georg’a Ohm’a. O Hem B
caMmon ctonuue 3HatoT!

KomMmnaHua George Ohm, B otnuyne ot GoMbLUMHCTBA MNpo-
nssogutenen Ha Tepputopun Hawen PoauHbl, aenaet ycunu-
TenbHYI TEXHUKY A5 cueHbl. B nocnegHue napy net KOpuii Ma-
nblwes yBnekca gomawHum audio. Mpo ero ycunutens -Fast
Imagination A. BerikaHoB nucan B xypHane «C.A.V.». Bogbl ¢ Tex
nop yTeKkno MHOro, MHOMO Yero U3MeHWUINOCh U B NOAXOAE K 3BYKO-
ycuneHuio Ha pupme George Ohm. Manbiwes npucnarsn K Ham B
penakumio uenbli TpakTtart, rae 6es3 yTankv pacnmcaHo, YTo OHU
Tam y cebs1 genatot u kak. XoTb 6epu 1 no aTor JOKyMeHTauum
dunuan B NuTepe OTKpbIBaA.

HaneyaTtaTb BCe — HET peLUMTENbHO HUKAKON BO3MOXHOCTU.
[Mo3TomMy Mbl peLInny 03HaKOMUTbL YNTaTENA CO CXEMOTEXHUKOMN
(6naro, oHa eguHa u Ans NPoeCCUOHANBbHOTO NPUMEHEHUS], 1
ons 6blTa) u ¢ NOAX0A0M B KOHCTPYMPOBAHUU BbIXOAHBLIX TPAHC-
dopmaTopoB. Hy KTo, ckaxuTe Ha MUMNOCTb, U Korda elle nopae-
NNTCSA TakKUMK cekpeTammn?

Ha Puc. npuBegeHa cxema MX-430. 3Ta MmallnHa oTaaeT ve-
CTHbeIX 2x200 BT (npu pabote o6onx KaHanoB OAHOBPEMEHHO).
Cunosow TpaHccopmatop — 1300 BT, yoenbHas aHeproemMkocTb
dunsrpa — 0,19 [x/BT BbIxO4HON MOLWHOCTU. B ycunutene npu-
MeHsieTcs Herny6okasa OC (4 unu 12 gb), xoTa oH cnocobeH pa-
6oTaTb 1 C OTKNIOYEeHHON 06paTHON CBA3bIO.

B BbIxOQHOM Kackafe Yalle BCero NpuMeHsitoTcs NiyyeBble TeT-
poabl 6MN41C (ansa BapuanTta 200 Bt — 3 w. B nneye, ana 500 Bt —
7 wT. B nneye). Takol oropof, KOHeYHo, TpebyeT TLaTenbHOro
oT6opa namn 1 perynupoBku Npu cbopke 1 HacTporke. Ycunu-
Tenb OM Hb MON4YanuBe — ypoBeHb Wwyma — 100 gb npu 4yyBCTBU-
TenbHocTh 0,775V (0 aB). VickaxeHns npu BbIXOLHOW MOLLHOCTU
100 BT He npeBebiwatoT 2% (B nonoce 30 Ny — 20 kl'y) npu ecte-
CTBEHHOM CHUXEHUM Ha Manbix YpOoBHsiX. Bec annapata He npe-
BbllwaeT 21- 22 kr. TakoBa hopmarnbHas CTOpoHa fena. « T[paHsu-
CTOpHbIX» NtofAel nogo6HbIMM NapaMmeTpamMu He yOUBUTL;
OLLHOBPEMEHHO C TEM, OHU JULLEHBI, ObITb MOXET, rMaBHOM pano-
CTW NpU CTPOUTENBLCTBE YCUNMUTENEN MOLLHOCTU — HAMOTKU Bbl-
XOAHbIX TpaHchopmaTopoB. O HUX 1 06 UX CBOMCTBAX B TpaKTaTe
naeT peyb.

B ntobbix Mogensix, HaunHasa ¢ GbIToBbIX MO 25 — 45 BT B Ka-
Hane, KOH4Yasa «MoHcTpamuy ¢ 2x500 BT, npumeHsieTcsa xeneso
MN (nenTa TonwwuHow 0,3 Mm). s ManoMoLLHbIX yeunutenem —
TpaHcdopMaTop CTEPXXHEBOW KOHCTPYKUMK, ANS cTaplimx 6pa-
TbeB — GpoHeBon, cM. Puc. 1. [ina Bcex TpaHCHOpMaToOpoB Xa-
pakTepHa ocobasi KOHCTPYKLIMS BTOPUYKU — CO CPEfHEN TOYKOWA,
cM. Puc. 2. ViaMepeHus nokasblBaloT, YTO Aaxe npu MUHUMarnb-
Ho OC = 4 gb, 4acTOTHbIN AMana3oH paclumMpsieTcst BNOTb 4O

f!_z—v:" O +310vy
1 J ' LI
‘Lm . 1 °
147-0 R2 :I:ZIZO +180
A
Bx. 00C
8
4
~6ly AMl-13 6HIN-EB(BU) +620 ~
:]}_ ° N4-N9 6NalC Ri4e.
4.
O 8’
00C
-39v

Cxema PP ycunumensi MX-430. Yka3aHbl 6enuyuHbl mex 311eMeHmos, 4mo
6binu OaHbl 8 OpU2UHaNbLHOM Mamepuarie.

BECTHNK A.PA. 35



120 — 130 kl'y (xoTH, KaK 3amMeTun MoK
npustens [. lopaaH, «amo xe He eeHe-
pamop. K yemy mpamums ybuticmeeHHble
ycunusi Ha mo, Ymo K 38YKYy HUKaKo20
OMHoweHus1 He umeem?»). Kak 3HaTb, Kak
3HaTb... ObpaTHasi CBA3b CUMMETPUYHO
BKIIOMEHA B KaTOAHYHO LiEMb BTOPOrO Kac-
kafja (B kaxpgoe nreyo). Hukakux yc-
kopsitowimx uenovek B OC Ha cxeMe He
yka3aHo, 6bITb MOXET, NPy TaKOM NOCTPO-
€HUU BbIXOHOIO TpaHcopMaTopa B HUX
HeT HeobxogmmocTu. YTobbl HUYEro He
ynycTuUTb, NpMBOAUM Tpu Tabnuubl AaH-
HbIX Ha Tpu Tuna TpaHchOpMaTopoOB.
Camu n3yyanTe N CEKpeTbl MOTalTe Ha yC.
Ecnu n ectb HENOHATHBIE MECTA, TO Mbl B
TOM He BMHOBaTbl, Tabnuupl NpuBeAeHbI
6e3 kyntop. Cnpaska: Kaxablii N3 paccmoT-
PEHHBIX TUMOB TpaHCHOPMaTOPOB WU3ro-
TOBNsieTCs NpodeCCUOHaNbHbIM HaMOT-
4YUKOM B TeyeHue 6-8 yvacoB npu
aBTOMaTM4ecKou nogade nposoga. Yknag-
Ka W HaTsKeHWEe OCYLLECTBNSIIOTCA BpyY-
Hyt0. 1o 70% BpeMeHu, 3aTpayeHHoro Ha
nonHoe 13roToeneHue TpaHcdopmMaTopa,
YXOAMWT Ha YKnaaKy usonsuum, o6paboTky
BbIBOOOB, COOPKY naketa. Tak uTo, rocno-
[a caMmofenblLUMK1, AenaiiTe CBOW BbIBO-
Obl. A Haw coBeT Gyner TakoB: ecnu Bbl
elle He YyBCTBYETE MOSHOWN yBEPEHHOCTU
npu pacyetTe U U3rOTOBIIEHUU TaKoOW
Kanpu3HOWM LUTYKU, Kak TpaHcgopmartop,
He puckynTte. MpucnylwanTeck K cBOEMY
BHYTPEHHEMY rofocy, YTobbl He cryyn-
Nnocb, Kak B TOM aHekaoTe: «obpallainTtech
K npodeccroHanam». C anekTpuyecTsom
LUYTKM NNoxu, Tem Bonee — co 3ByKOBbLIM.

Ho K. Manbiweea MoXHO 00380~
Humsbcsi no mesieghoHy: (0572)52-94-31
(ny4we eeyepom, nocne 22:00).

yﬂpOI.LIeHHaﬂ CXeMa BbIXOAHbIX Tpchcbopma‘ropOB

(Ne 9 B, 1-B, 2 X)

0.0.C
-—
Ay & Q 8
— X 4
+ Cpenusisi TouKka
—
A 2 0.0.C Se
- |

Harpy3ka 4 Om nogkntoyaetcsi K Knem-
mMam 4-4'. Harpy3ka 8 Om nogknioyaercs K
knemmam 8-8'. O.0.C. noagknioyeHa K BbIBO-
nawm 4-4'.

Puc. 2.

56

TpaHchopmaTop MX430 (Ne9 B)
Marnutonposog M/1204080,
TonuwmHa nnactuHbl — 0,3 Mm

I u II kaTymiku

MarnuTtonposof

Mn204080

S,,=2,0x4,0 = 8 cm?

Tpancdopmatop MX1000 (Ne1-B u 2X)
Marnutonposog N1J1204080x2 (cnapeHHblit),

TonuwmHa nnactuHel — 0,3 Mm

I karymka

Marnutonposog
MnN204080 (cnapka)

(nonyyaetca marHuTonposog Tuna LUA)

S, = 16 cm?

Puc.1. Bud cmepxHeeozo u 6poHegoeo (criapka — no Manbiwesy)
murnog cepdeyHUKO8

JlarHbIie TpaECHOPMATOPOR:
1. MX 430 (N9 B)

1 IlepBuuHas 3150 BuTkoB | nuam. 0,355 (0,4) mm | 175 BUTKOB B cJloe
II | Bropuunas 67 BUTKOB nuam. 0,47 (0,52) mm | B 2 npoBoja

1/2 4 Om (8 caoeB)
1T | TomoTrra 1/2 | 29 BuTKOB muam. 0,355 (0,4) mm | B 4 npoBona

8 Om

8-OoMHasi JOMOTKA MOTAETCS MOCTIeAHEN, HUYEro B 3TOM CTPALLHOTNO HET, T. K.
OCHOBHYIO MOLLHOCTHYIO M UH(POPMALIMOHHYIO Harpy3ky HeceT 4-oMHasi o6MoTKa.

2. MX 1000 1-B

1 IlepBuunas | 1896 98 BuTKOB+98 BUTKOB
BUTKOB nuam. 0,63 (0,7) mm
1700 ButkoB nuam. 0,355 170 BUTKOB B cJioe
(0,4) mm
O0OMOTKH NapaJljebHble
II | Bropuunas |67 ButkoB | nuam. 0,95 (1,04) mm
1/2 4 Om (12 cnoes)
III | HomoTKa 27 putkoB | nuam. 1,18 (1,27) mm B 2 mpoBoja
1/2 8 Om

R sicr. 4 Om o6morku= (67 BUTKOB 20,25 m-0,0242 Om/m)/6=0,135 Om
0,25 M - cpenHsasa JJMHA BUTKA.

S cevenus sropuunoii obmorku— 0,7238:6=4,34 MM2; SKBUBaJIEHT auamerpa 2 35 MM

Bec mennerx nposogos 1 BeixonHoro Tparcdopmatopa = 2,5 Kr.

3. MX 1000 2X

1 IlepBuunas | 1460 680 BUTKOB 170 BUTKOB B ciioe
BUTKOB nuaMm. 0,355 (0,4) Mmm
06MOTKH NapaJijiejibHbie,
pasjieJleHHble BTOPUYHOMN
00MOTKOM,
780 ButkOB nuam. 0,49 130 BUTKOB B cjoe
(0,54) mm
II | Bropuunas | 53 BUTKOB nuam. 1,25 (1,34) mm
1/2 4 Om (12 cnoes)
1T | HomoTka 24 ButkoB | nuam. 1,3 (1,4) Mmm B 2 npoBoja
1/2 8 Om

R akt. 40 Om o6moTku = (53 BuTKa2-0,25 m-0,0143 Om/m)/6=0,063 Om

CeYeHWsi BTOPUYHOM 06MOTKU

=1,227-6=7,362 MMm?;

aKBMBaneHT gnametpa 3,06 mm

Tabnuuybl MOMOYHbIX OaHHbLIX Onsi mpaHcghopMamopos

YKa3aHHbIX murioe
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XANABHDLIN CbIP BbIBAET
TONLKO B MbIWENOBKE

(nnn 3ameTKu o ToMm, 4To gelwesor 300B He 6biBaeT)

CTaJ'IVI Hac [OHUMaTb JHBUTENM He-
BbIHOCMMO Ka4eCTBEHHOrO 3ByKa
BOMpOCaMM O TOM, rae NprobpecTu 3Hame-
HuTble Tpuogbl 300B. MNocnate Ux Ha 3a-
Bog «Pechnektop» B CapatoBe, Bpoae
[aneko, NpPoCcTo NocnaTk — HENMOBKO, BCE-
Taku ceou pebsta. BoT Mbl M nockinaem
MX Ha pagmMopbIHKK, YTO Ha Maplwana Ka-
3akoBa B [Mutepe n Ha MUTUHCKUIA pbIHOK
B Mockee.

Po6ko cnpawwuBatoT o ueHe. OTBe-
yaem — 27-37. Yero? Jonnapos, — oTBe-
yaeM. NoaaBMB KOMOK 3aMellaTeNnbCTBa,
nobuTernb He OTCTAET Y NPOCUT NOATBEP-
OUTb, YTO 3TO, HaBepHoe, 3a napy. A kak ¢
naHenbkamun 6bITb? Tenepb NpuxoguTt
Hall Yeped noAaensiTb KOMOK HEHaBUCTU
K COBCTBEHHOMY pasfpaXeHuto 1 NTacKOBO
Tak HacTaBnATb yenoseka, byaTo camu
BYepa obenanu ¢ bunnom Neritcom B roc-
TuHuye PaguccoH-CnaesHckas. Mon,
LeHa aTa 3a LWTYKy, 6e3 naHenbku u 4YTo
WTYKa 3Ta AOBOSIbHO KpUBasi BO BCEX
CMbICNax, NpsIMbIX U NEpPeHOCHbIX. A 3a
NPSIMYIO HYXKHO BbINOXWUTb BABOE GornbLue.
UTto6bl nopaepxatb pa3roBop 06 yxe He
HY>KHOW EMY «TPEXCOTKE», YeNOoBeK UHTe-
pecyeTcsi, OTYEero X Tak Joporo?

XoueTcsi ocTepeyb 3TUX HAaUBHBIX MO-
nopbix pebsr. K npumepy, HaroBopuTb Ky4dy
TEXHOMNOrMYeCcKol Yenyxum o TOM, Kak Tpya-
Ho 6bino B.A. LlageeBy B «CoBTeke» of-
HOMY, 6e3 OMbITHbIX COPaTHUKOB, pa3pa-
GaTbiBaTb BHOBb, N0 06pasuy, aTy caMmyto
3HaMeHuTylo namny. [la kak oHa NoToM
BHeapsanack Ha 3aBofe B Manoi Buwepe
(nog Metepbyprom, ABa Yaca Ha anekT-
puuke), Aa Kak NoTom okasanacb a Capa-
TOBe M npovasi, U npoyasi... Bce aTo oka-
XeTcs npaBAoll U, OAHOBPEMEHHO,
HeybegutenbHow epyHpon. Attuna ba-
naToH, MonoAon paHLy3, B3sIBLUUIA Ha
celbs Tpyn HanMcaTb UCTOPUIO NTaMMOBOW
TEXHUKA U caMUX famn, BbllLIEeALMX OO
WW2 (Bropas MmupoBas BoHa), nobbiBan
Ha nocnegHel nnowanke AT&T B KaHsa-
ce, nepea caMblM 3aKpbITUEM NpO-
n3BoacTtea, B 1988 r. Noeenan o6 atom
mupy B A.W.A. Review, Vol. 4, 1989, a B

* Ilobumensim ucmopuu u npocmo fiiobu-
mensam 300B moxeMm ebicriamb Koruu amou
cmamabu, enoxue ee e 2padyujuli Ne 4. lNpu-
4eM cosepuweHHO beckopbiCmHo. — Ped.

Hos6pbckom Homepe JAES 3a
1989 r. nosiBUNacbL ero cratbsa B
CUNBbHO KacTpUpPOBaHHOM BuAe.
Tak BbIXOAWT, YTO AypPaKoB pe-
AAKTOPOB y HUX TOXe XBaTaerT,
He TONbKO Y Hac UM YMHbIW BUA,
npousBoAuUTb. HecMoTps HU Ha
4YTO, CTaTba 3amMevaTenbHasi, C
NOSIHBIM MEepevYHeM fnaMn U Ux
dopmanbHbIMM NapaMeTpamu,
BbllLeawwmx Ha g. Western Electric
Bnnotb Ao nosieneHust 300A B
1935. Yepes rog ¢ HebonbLLMM ee 3ame-
Huna 300B, BOT TyT-TO BCE U Ha4yanocs...

Ectb doTorpacdum ee noatanHon
cbopku u poctatoyHo noppobHoe onu-
caHve MaTepuaroB, KOTOpbIE YLLK Ha U3-
roToBfieHME Nnamnbl.*

UyBCTBYEM, UYTO 1 B STOT pa3 Mbl He-
ybepuTenbHel. Tak BOT, CTOUMOCTb flam-
nbl o6ycrnoBneHa HemManol TpygoeM-
KocTblo ee cbGopkM M onpaBgaHa
pearnbHbIM CNPOCOM Ha HEE Ha MUPOBOM
pbiHKEe. A Ha 3TOM CaMOM pbiHKe eLle B
1988 r. 3a Hee gasanu $ 180-200. N3-3a
TOro, 4YTO Namna AeuunTHas 1 MaBHbIM
06pa3oM, YTO 3ByUUT XOPOLLO. BbIBUXHY-
TOMYy Ha 3BYKE aMepuKkaHLy oTaaTth 3a
namny iBeCTu [ONMapoB — 3TO Kak note-
PSiTb U HE 3aMeTUTb. [MaBHOE — NONY4YUTh
npeamMet BoxaeneHusi!

Korga e nocne 3akpbITUs Npou3Bos-
ctBa 300B B LUTtaTtax kuTamnLbl NpUHANUCH
ee [ienaTb, aMepyrKaHLbl CTanu B No3y: BO-
nepBbIX, OHa Xy>e, a, BO-BTOPbIX, OHa POX-
neHa He noa He6om AMepuKu, a 3HauuT
normkHa 6bITh fewwesne. U Hawwm TpexcoT-
ku, crnaBa Bory, Toxe felueBne opurmHanb-
HbIX, BECTEPHOBCKUX. A TO, YTO MO HaLLUM
[OMALLHUM NOHATUSM JOPOTO MNaTUTh OKO-
no copoka $, Tak Ha 3TO MOXHO OTBETUTL
TOMbKO OAHO: 3TO HE LieHa BbICOKas, 3TO
neHer mano. M roBopum aTo 6€3 TeHU rHyc-
HOM yxMmbinku. OTyero-To Mmonogomy
yenoBeky pelmTensHo nogasan 300B.
MoTomMy Kak uyMTan OH B KpacCUBbIX
OKOIO3BYKOBBIX XXypHanax, 4To, Mof, Ha
Hel camblil Nyudwnin 3ByK BbixoauT. LlieHa
annapaToB C 3TOW Nammnoii ero He CMyTu-
na, OH X U Tak He cobupaeTcsi NoKynaThb.
OH pelLaeT caMOCTOSITENBLHO cAenartb an-
napart He xyxe. [MpaBaa, nasnbHUK OH BU-
Oern TONbKO Ha KapTUHKE, HO paau Takown
3KOHOMUU CPELCTB MOXHO U 3TOMY Aeny
0byuutbes. Ecnn cobpancsa genate, Hago

genatb no-kpynHomy. Cxofy cBasiTb ycu-
nuTenb Ha camou nyyllen namne — u geny
KOHeL. JTO BOT Mno-Hallemy, no-6pasunb-
cku! [loBonbHO, oaHako, exuacTea. Pe-
LWMW U Mbl, €Cnn He No3abaBuTbcA, HO
cynpby ucnbiTarb. 3Takasi pycckas pynertka
6e3 neTanbHOro Mcxoaa, Ho ¢ BO3MOXHOWM
notepeu fieHer. Kynunum TpexcoTku y odeHb
M3BECTHOIO U yBaXKaemoro 4erioseka Ha
HaweMm nerepbyprckom pblHke. e oH mx
Gepert, Noa NbITKOW He BblAACT, Nasemnku
3HaeT. Bce 4 (YeTbipe) namnbl 66Ny kate-
ropuyeckun He NOXoXu Apyr Ha apyra. Pas-
HblM BbINO BCe: pasmepbl GannoHa, Ton-
LWMHa cTekna, KonuyectBo 6G0OKOBbIX
Jepxaternen BepxHew cniofbl, NONoXeHue
3MEeKTPOAHONM CUCTEMbI BHYTpY GannowHa.
YeM OHU BbInn NOXOXMN, TaK 3TO KPMBOM NO-
cafikol konbbl Ha Lokonb. HanncaHo 6bino
Ha Hux «Made in Russia», kpome Toro, Ha
nape — «KpacHbIv Tako NTUYKa». 3TO 3HaK
CogBreka.

Het, BCE KOHUMMOCH HE Tparnyecku.
Mbl nx 6epexHo foBe3nu A0 fIOMY, NOKOM-
[oBanu ¢ naHenbkamu ot -811, oHu nog-
xoaar 1:1, sknoyunu. MNMoka npocTo Tak,
nornageTb, YTo U3 3TOro BbINAET, 6e3 BCA-
Kkoro 3Byka. Ha 351-m Bonbte Ha aHoae Tpu
namnbl U3 YeTbipex ctanu usobpaxarb
ceBepHoe cusiHe. BornwebHas nrpa cee-
Ta! JoTaHynu 4o makcumyma — 450 BonebT,
npo6oeB He 6bIno. Ho 310 pagoctu ot
co3epLiaHus OrHel ceAToro AnbmMa He yba-
BUMNO, NOSIBUNUCL APYrMe Kpacku; Mbl
coobpasunu, 4To Hayanacb MoHU3auus
cTekna. HakoHel, ogymanuch U npekpa-
TUNK KypaxuTbes. Pewwunu genatb ycu-
nutene. Ytobbl paccuutatb BbIXOAHOM
TpaHC, HeBpeaHO 3HaTb BHYTpPEHHee
COMPOTUBIEHNE Namnbl, OQHaKo, He TyT-
TO GbINO. Y BCcex yeTbipex paszbpoc Gbin
noyTu B ABa pasa. [NMpunockb cnoxuTtb, a
noToM nogenutb. Boiwno akkypar 820 Om,
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ctano 6biTb, TpaHc cuMTanu Ha 3,5 kuno.
Mo Bxoay cTosina pedhnekropckas xe nam-
na 6922, oHa xe 6H23IM-EB, oHa e 6DJ8,
OHa Xe ... U T.A.

Mpun BKNOYEHUN BU3ry Gbino... byato
Mbl BMecTe ¢ TepeLLKoBO B KOCMOC norie-
Tenu. Llenyto Hefento cuntanu cebsi nep-
BOMNPOXOALAMU U ropao NormsiabiBany Ha
6abok-neHcnoHepoK. A YTO 3BYK, CNPOCU-
T€e Bbl? XOPOLUUA, TEMMbIN 3BYK, MyTHbIN U
XUPHBIN.

Mpowen rog v nowen BTopoM... [o-
Gpanuck Mbl U 10 « CBETIIAHOBCKUX» TPEX-
COTOK, 4TO genatotca ans Svetlana Elec-
tron Devices B borom 3abbiTot Manon
Buwepe, 4to Ha HoeropoawmHe. Cpasy
OTMETUNU pasHuly. M3-3a Gonbluen Ton-
LMHBI cTekna 6annoHa namna oka3arnacbh
uspsagHo Taxenee. [pyXuHbl, Ha-
TArMBawLme HUTb Hakana, Oblnyu KOH-
conbHblMK, Gonee NPUHATEIMU B amepu-
KaHCKOW wWwkone paspaboTku. Y Hac B
6onblNHCTBE cryYaeB NPUMEHSIOTCS
cnuparnbHble NPYXWHbI, YTO MO Teopun
6onee npaBunbHO, XOTs U Aopoxe. Ltamn
0151 U3rOTOBMNEHMS aHoAa, O4EBUAHO, cae-
naH 6onee TWaTeNbLHO, OTTOMO Y BHELLUHWIA
BWA aHofa 6onee npuenekareneH. K tomy
»Ke MOMOBUHKM aHOA4a COBMeLLEHbl 6e3y-
KOpu3HeHHO. U HUTbL Hakana, u ceTka
yTonneHsbl rmy6boko B aHoA, O4EBUAHO AN
TOro, YTOObI UCKMIYNTE KpaeBble adhdek-
Tbl 1 BbICTPOE CTapeHne kaTofa Ha Kpasix
(ecnu YacTb HUTK Hakana, 6rmskasi K Tou-
Ke 3aKpenneHusi, He NpUKpbITa CETKOM,
npexaneBpeMeHHoe ucnapeHve okcuaa u
camMoro Bonbpama rapaHTuposaHo). Mo-
XeT BbITb, CaMoe BaXHOe OTNNYNE — HUTb
MaroBUWLLEPCKOM TPEXCOTKM He Kpyrnas, a
npssMoyronibHasi. 3TO HECKONbKO No-

BblLLAET 3MUCCUIO U YBEMNUYMBaET aHOA-
HbI TOK NPU OAMHAKOBbBIX CMELLEHUSIX Ha
ceTke. XoTs, ToT Xe B.A. lLlaneeB umeet
MHEHWeE, YTO KaK pa3 HEKPYITIoe ceveHune
MOXET CTaTb NPUYMHON YMEHbLLEHMWS pe-
cypca namnbl (y WE- cevyeHue HUTU Ha-
Kana npsimoyrosbHoe, y Vaic Valve — neH-
Tal

Hamu kynneHo 6o 5 namn (ogHa npo
3anac). Bce oHu nokasanu pasbpoc napa-
MeTpoB He 6onee 5%, oveHb xopoLo And
namn! BHyTpeHHee conpoTuBreHWE KX
6bino B cpegHeM 750-780 Om. Ha 3Byke
e NpuYKnioYunack pama, Kk Yemy mbl Gbinm
BHYTPEHHe roToBbl: 3ByYaHue Gonee sic-
HOe, ycToiuMBOe B npocTpaHcTee. Bos-
MOXHO, OT 3TOro obLLee BocnpusaTue 6bino
Ha CTOpPOHE MarioBULLEPCKUX TPEXCOTOK.
Kcratu, nonoxeHue anekTpogHou cucte-
Mbl y HUX Gonee TBepaoe, 6e3 Takoro Anu-
TEMbHOrO 3BOHa Nocrne Bo30yXaeHus Len-
UYKOM, KaK y capaTtoBckux. Utor:

1. 3aMeTKMN 3TM HUKAKOW IKCNEpPTM3 W
He SABNATCH, XOTA Obl B 4acTU OLIEHKU
flamn oT pasHbiX npoussoauTenei. 1o
NUWb YacTHOe MHEeHue He3aBUCUMOFO
XypHana. OyeHb BO3MOXHO, YTO Haluu
6naronpuobpeteHHble oT «Pednektopay,
BoOOLLe Oblnv OTOpaKkoBaHbl 1 NPOAaHbI,
KaK ro’Hble. Bo BCsAKOM crny4vae geHer ¢
Hac B3sinu, kak B LTatax, no posHU4Hom
CTOUMOCTH, 3asiBrieHHoM B X. Glass Audio
OHOW U3BECTHON ANCTpUBOBLIOTEPCKON
cmpmoti (kto B LUTaTbl capaToBCckue nam-
nbl BO3UT, 3TO U AypaKky U3BECTHO).

2. YMeCTHO eLLe U elle pa3 cka3aTb O
HeoBX0AMMON NpaKTUKe MMETb Ha 3aBofe
BO3MOXXHOCTb COGCTBEHHOW OLIEHKM 3By4a-

HUA, Aabbl BOBpeMsi caenath BbIBOAb! U1
NpoBeCTU U3MeHeHus1. Tonbko, rocnoga
NPOW3BOAUTENM NaMM, He XAUTE COBETOB
Ha ypoBHe dakynsTaTuBa — 3TUM cregyeT
3aHUMMaTbCs ropasfo cepbe3Hee, YeM Bbl
nonaraete (cMm. «Hoeocty npo S.E.D.» u
«Kakast namna Ham HyxHa? Yactb | n ll).

3. Tenepb 0 ueHax. Hawwm npousso-
OuTenn gaxe yxoM He BedyT B CTOPOHY
POCCUINCKOro nokynatens, Mon, ero u HeT
BoBce. Korga e oH nosiBnsieTcs, To emy
BbICTaBINAETCS LEHHUK, Kak B LLTaTax, no-
poWi 1 Belle. [lenaeTcs 310 UyTb NN HE CO
3nopaacTeoM, BoT Tebe! Mpu Takux ycno-
BUAX NPOAaXu OHW OyAyT BbIHYXAEHbI
BCerAa UCMbITbIBaTb 3a[ePXXK1 BbINNAT 13-
3a rpaHuLbl 1 BbITb NOA AUKTATOM LieH OT
KpynHoro auctpubbiotepa. Bot onuiowme
npuMepsbil:

3asiBneHHas ueHa Ha 6C33C-B (Ynb-
aHoBck) — $ 100 (aTo foma), a No LEHHU-
Ky Sovtek — $ 34,90 (xoTs 1 nogopoxana
Ha $ 8, aTo 3a okeaHom), 6M114M-EP —
$ 5,1 (Capatos), a ToT e Sovtek B LTa-
Tax —$ 7,50. Korna cobepetech nokynatb
C 3aB0Of1a, BaM Ha4HyT MOSIOTb 4Yenyxy npo
HAOC, yto B peaynbrate caenaer namny
elle fopoxe. Y Hac 4To, CHOBa CBOU COb-
CTBEHHbIE 3aKOHbl LeHOObpa3oBaHus,
Bappumop?

HacTosimii 3Byk Ha xansBy, 3TO Kak-
TO NPOTUBOECTECTBEHHO, PABHO, Kak 3710-
poBeHHOMY nby u3 11-ro knacca Tpebo-
BaTb NEHCUMOHHOro obecneyeHus. Tak uTo
npuaeTcst MHoro paboTatk, YToGbl B UTO-
re yA0BOMbCTBUE 3HANO UCTUHHYIO LIEHY

AB.uAf.

BceM xopolmo mM3BeCTHa poccuiickas Jamna 6C33C,
BEICOKOM JIMHEMHOCTBIO XapaKTepUCTUK,
cHMXaeT TpeBoBaHMsA K BHXOIHOMY TpaHChopMaTopy,

MOIHOCTBRIO aHOOa,

SE =Ha 6C33C.

obBJjlajapumas  yUMOM I[IOJIOXUTEJIbHEIX KAauecCTB:
HM3KMM BHYTPEHHMM COIPOTUBIIEHMEM,
¥ HaIOeXHOCTBI KOHCTPYKLUM .

[eYeXsiNiite}7d
YTO PesKo

YBE, HO M B BTOM «BOOouUukKe C

MeIOoM» e€CThb CBOSA <«JIOXKa nOelTda» 3TO 3BHAUMTEeJIbHad BeJIMUMHAa TpeGyeMoro HalnpAXeHnAa BOBGy)K,HeHI/[FI Ha
ceTke, pocturawvmas 200B (p-p) .JIOI'MUHBEIM BEXOI M3 CUTyalMM — MCIOJB30OBaHME [Jig [IMTaHMUS OpalBepa
OTHOeJIbHOT'O MaJIOMOIHOT'O BBEICOKOBOJIBTHOT'O MCTOUHMKaA — HalleJl CBOe OTpaxXxeHMe B 3TO0M cxXxeMe. ,H. AHI[pOHHI/[KOB
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-34

€HTO[, U3 CeMeNncTBa aNeKTPOBaKyyMHbIX Npnbopos,

npegHasHayYeHHbIX CneunanbHO A1 3BYKOYCUSIEHUS

(Hapsigy ¢ 6L6/KT66, 6550/KT88, EL84/6BQ5 1, koHeu-
Ho e, 300B).

PaspabotaH Ha Philips B Hauane 50-x. 13 eBponerickux npo-
u3BoauTenei namny ¢ Takum Ha3BaHueM fenanu sce, bbiTb Mo-
xer, kpome 6putaHckux GEC, M.O.V., Brimar n Mullard. 31u nio-
Oble nyyeBble TeTpoabl HasbiBanu KinklessTetrode (teTpos ¢
OTCYTCTBMEM U3Noma, T.e. 6e3 AuHaTpoHHoro addekTa). MoHa-
vany EL34, 6yayuu oT poxaeHns NeHToA0M, OTHEro-To crana Ha-
3biBaTbCs UMu KT77. Mpaeaa, nosgHee owmnbka 6bina ncnpaerne-
Ha. Yb6eauBWKNCL B NONYNAPHOCTM €BPONENCKOM namnbl U
HY>XHOCTM ee B ycunutensx, amepukaupl (GE u TungSol), cnyc-
TS HEKOTOpOe BpeMs Takxe BbIMyCTUnu cBon aHanor — 6CA7. Y
TOW aHop 6bin NULLIEH XapakTEePHOrO CKPYITIEHUs1 U BHeLLHE 6bin
NOXOX Ha aHoA NpsiMoyronbHon hopmMbl 6550. BoamoxHo, ckasa-
nacb amepukaHckasi Wwkomna. AHrnuiickas doupma Mazda Bbinyc-
Tuna EL60 — anektpuyeckyto konuio EL34, HO HeyaauHbIn

Life
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YUto kacaetca agnametpa konbbl u dopmbl. Camble M3sLLHbIE
cpeau Hux — Telefunken n «PedhnexTop» — anametp 28.3 MM (4yTb
Tonwe 6enoMopuHbl). Yexu HaBoOpOTUNM C KOHCTPYKUMEN YepT-

Te uTO, Nntoc Ha3BaHne E34L (BoobLue-To, 4eCTb UM U XBa-

LIoKOIb (9 WITLIPEit) 0Gpek Namny Ha CKopoe BbIMUPaHUe. G 6 f1a, yMEtoT OHit CBOM TOBAP MULIOM NPEACTaBuTL, B OTNM-

EL34, kaK U3BeCTHO, — NEHTO/, a BOT Ha «CBeTnaHe» 4ue oT poccuiickux npoussopuTeneit). Buecte co
B Hauane 60-X yMyAPUNMCH paspaGoTaTh NoNHoLeHHb 4 (CBETNAHOBCKUMiY, OHM UMEIOT 6anfioH AUaMeTpoM
nyyeBoit TeTpog 6M27C ¢ xapakTepucTUKamu, NofHOC- 31 Mm, Bonee K pOTKuiA Liokonb ¢ pebpamu/Briemka-
TbI0 COOTBETCTBYIOLMMU OPUTMHANEHON «TPUALATEYET-  F F MW MEXIY WTBIPAMN, 4TO €NaeT UX NpuMeHeHne ¢
Bepke»! GopMa aHopa Bbina noxoxa Ha 6CA7, GanmoH BBLICOKVMU aHOAHBIMM HanpskeHUsIMM Goree Geonac-
oT 6I13C. MoBEpXHOCTb aHoAa Bbina LUPKOHMPOBaHa®, CeT- G, K HbiM. EL34 «CeTtnaHa», KpoMe NpekpacHoO OTNUTOro

KW NMO30J104eHbl. YKe Toraa oTkasanuncb OT HOXKW ANsl BbIBO-
[0B Ha LIOKOMb Y NPUMEHMUITU MOLLHbIE CKBO3HbIE TpaBep3bl U3 TOM-
CTOrO HUKENEBOro NpyTka AnameTpom 1.5 mm.

B o6wiem, 6bina 6IM27C namnon v B nup, 1 B Mup, u B 8o6-
pble nogn. XKanb, YTO BbINYCTUNM TOMNBKO YCTAaHOBOYHYIO NapTUIO
B 5 ThIC. LUTYK, 1 HA 3TOM Kapbepa COBETCKOMN TpuaLaTEHETBEPKU
Obina 3akoHyeHa. Nuwb B nocriegHee BpeMs 6bi1 BO30GHOBNEH
BbIMycK 34-K Ha OCHOBE OpUrMHanbHbIX NeHTogoB. CHavana Ha
«Pednektope» no niuumnaTtuee Sovtek rogy B 93-m, no3gHee Ha
«CetnaHe» no nimnumatuee S.E.D. B 95-M. HekoTtopoe Bpems, B
3T e rogpl, B HoBocmbupcke Toxe BelpabaTbiBanu HEYTO NOXO-
xee Ha 6CA7. OgHako, 0O CUX NOP HEU3BECTHO, KTO MOr BbITb
3aKa34MKOM JlaMn CTOfb NOCPeACTBEHHOIO KayecTBa.

Ha gaHHbI MOMEHT, KPOME HaLLMX 3aBOAOB, TpUALATEHETBEP-
KM BbINyCKatoT KUTalLbl (Te, 4To co 3HavkoM Golden Dragon, oueHb
BbICOKOTO kavectBa), FOrocnasel (Ei / Edicron) n Teslovak (ocko-
nok ot Tesla). MNMocnenHee npepgnpusitue genaert ux
cneunansHo ansa Pentalabs n GrooveTubes — kpyn-
HbIX aMepPUKaAHCKUX ANCTPUOBLIOTOPOB M NpoOU3BOaMUTE-
nemn rutapHelx ycunurtenemn. Yexu, nssectHble eBpo-
nenckue crteknogyesbl, nNbioT ana EL34 uyBeTHble
6annoHbl — po3oBble U rony6ble, HaBepHoe, AN Ae-
BOYEK U AN ManbYMKOB.

400

* [pu makux pasamepax akmueHoOU Yacmu Kkamooda u
rnrnockom aHode docmuzaemcsi U3bGbIMOYHO 8bICOKas
MI0OMHOCMb 3MIEKMPOHHO20 romoka. [1oamomy, ymobsbi
He nepeepemsb aHOO, npuxodumcs 1ubo dename €20 Ka-
MepHbIM, KaK y TV-mempodoe 0nsi cmpo4yHoU paseepm-
KU, nubo npudymbieampb OOMOTHUMESbHbIE «KPbIIbS»,
yeenuyusaroujue noeepxHocme usrny4yeHusi, nubo npubee-
Hymb K 00p020My MOKPLIMUIO (YUPKOHUU), ocmaesue rpo-
cmyto ¢hopmy aHoOa. Bbibpanu nocnedHee.

0
0

6annoHa, o4eHb POBHOMO NO TOMLUMHE, UMEET KPOAUMOE
NSATHO» — BPOAE ManeHbKOW yBENUYUTENbHOW NIMH304KU BHYT-
pu, HA C YeM He cnyTatb. AMepukaHckue (opurmHanbHele GE,
TungSol) 6CA7 — 34 MM ¢ MaccuBHbIM, Kak y 6MN3C, yokonem.
KOrocnaBckue UMEIKT XapaKTEPHYH «NUMMOYKY» HaBEpXy, KakK y
nans4YNKoBbLIX Namn, U ewe Lokonb «Magnoval», kak y 6INM36C un
nofo6HbIX. Ecnv roBopuTh O KayecTBe, TO U3 HblHE BbiNyckae-
MbIX 6onee gpyrux Ha cnyxy — «CeeTtnaHa» u «PednekTop» 3a
MX BbICOKOE COOTHOLLIEHME KavecTBo/UeHa. MNuTepckue namnbl Bbl-
rnagaT noboraye, XoTA U CToAT fopoxe. Moxer koro-To y6eant
TOT (PaKT, YTO CETKM Yy HUX 30M0YEHbIE U LLENYOK UMeeT OT3blB
6onee KOPOTKUIA 1 3BOHKMIA. B GITOBON TEXHUKE OHU UMEIOT 60Sb-
LLIMIM CNpOC, 3aTO B CBOUX rMTapHbIx yeunutensx Marshall npume-
HSIeT NpeumMyLLecTBeHHO «PednekTop» ¢ Hagnucbto Sovtek. 3To,
BO3MOXHO, BbI3BaHO NKLLIbL OFPOMHbBIM 3aKka3oM namn y Sovtek’a,
a BOBCE He UCKIUYMTENbHbLIM Ka4ecTBOM namn «Pednektopa.

T

AN
S
//J

1]
1

PHIL

6CA7
(38851
Er=6.3V

s
~
N

_\_"_1

~

7
~-
/

<0
>~

0

~
~

~
N

N

50

~

S

|7

N

/
Y

h

Vi
=~

Yy

AN
A

A
Yy

4 N P
100 200 300 400 500 600 700 800 £ (V)

Xapakmepucmuka EL34/6CA7 @ mpuoOHOM 6KItoHeHuUU

BECTHNK A.PA. 59



T ﬁ % Ur | g o Upa| Ua |Usjgz| Rea | Up | Ug I, Igs S| R | Re|R | Po |Upnf h
Vi A v v V| Q v v mA mA mAIV kQ | Q [kQ | W | VI %
(A1 | 265| 250 | 265|2000| 235 ! —145| 7073 10+15 9 |18 3 8 | 9310
A1 | 265| 250 ! 265 0| 265 | —13,5| 100105 149+29 (11 |15 2 (1 87|10
AB 430 1000 | 425 (62,5+65)x2 | (5=51)x2 ) 470 66 120 |16 | 08
AB 430 1000 | 425 (62,5+70)x2 | (5+7,5)%x2 } Fig.3 470 | 6,6 |37 |26 | 1.3
AB | 375| 315 | 375| 470 324 (75+95)x 2- [(11,5+22,5)x2 | Fig4 130 34135 [21 | 5
B 350 | 325 | 350| 470| 327 | —32 | (35+95)x2 | (47=25)x2 38|36 [227] 6
i B 375| 350 | 375 | 470| 352 | —32 | (35+120)x2| (47+25)x2| | o 28144 [227| 5
EL34 |eur | 1 | 63|15 [jB 400 | 375 | 400 | 1000| 350 | —38 | (30:100)x2! (4,4+25)x2 ' 4 |45 |27 | 6
EL60 |eur 2 | 63|15 {s 425| 400 | 425| 1000 375 | —38 | (30+-120)x2| (44+25)x2 3415 (27 |5
B 475| 450 | 375| 750| 338 | —36 | (30-102)x2| (4<-25)x2 5 |5 [258] 6
B 500 475 | 400 750| 363 | —36 | (30=-125)x2| (4+25)x2 Fig.6 4 170 |258] 5
B 750 | 725 | 375| 750| 347 | —39 | (25+84)x2 | (3+19)x2 ’ 1 190 |234] 6
B 800 | 775 | 400| 750| 372 | —39 | (25-91)x2 | 3+19)x2 11 {100 [244]| 5
A1 | 375| 348 | —| — — 70+73,5 - . 370 | 3 6 |189] 8
AB | 400| 370 | —| — - (6571)x2 - Fig.1 20| 5 |165(22 | 3
L 800 425 maximum (=150 mA; P, =25W; Py = 8 W; () = 11;
Ry, = 07 MQ; Upy = 100 V)

Cnepyet oTMeTuTh, 4TO0 R&B rutapu-
cThbl ewe Bo BpeMeHa Wynonie «Mr.
Blues» Harris’a n Freddy King’a npeano-
uutanu EL34 Bcem octanbHbIM. Jliobble
MeTannmcTbl BOOOLLE UMEIOT NpUCTpacTne
K 6550-M. Tak 4TO roBOpUTbL O HECOMHEH-
HOM NUAEpPCTBE U OTpbIBE KaKOW-nNu6o
ofHON hUpMbI CMbICNa He UMeET (y nio-
60BHULbI MOETO NPUATENS MMa3aa LBeTa ne-
pes3pernoro ropoxa, a emy Hpasutca!). Ka-
CaeMo caMblX 3aMETHbIX NpeaCcTaBUTenei
6biTOBOrO 3BYKa: B cBOe Bpemsi EL34 uc-
nonb3oBanucb B 3HaMeHUTbIX Marantz
Model 9, Quick Silver M135, Dynaco ST-
70. Cenyac K HeW HepaBHOAYLWHbI Tube
Technology, Golden Tube, Conrad
Johnson, Luxman/ Samsung. Ho Hukor-
[a, CrbllLMTe, HUKOTAa ee He NPUMEHSINY
Mcintosh n Audio Research!

MapameTpbl Namnbl BO BCEX MbICU-
MbIX PEXUMaX U BKIOYEHUAX NPUBEAEHbI
B Tabnuvue. YTobbl NOHATHO ObINO, YTO 3TO
3a Fig.1 — Fig.6 B KonoHke S, HWxe npuee-
OeHbl camu Fig's, TO eCTb CXxeMbl BKIIHOYe-
HusA. MoxeT GbITb, kKOMy-To ByaeT nHTepec-
Ha cxema ns MJ Stereotechnic 4/1988.
Jlamna BkroYeHa TproaoM, packaqvBaeT-
cs oT 5692 RCA uepe3 mexkackagHbIn
TpaHcopmaTop NC-18 (Tango). Ero cym-
MapHoe conpoTuBneHne no nepsuyke — 8
kOwm, BuTkn —1+1 : 1.5+1.5. BxogHou Tpu-
OfI AABNSAETCA TOYHbLIM aHaNoroM Hailuemn
6H8C. lNpu ykasaHHbIX HaNpPsKEHUAX U
Raa=5 kOm MoxHO nony4uts 20 BT moLwu-
HOCTU, NPU rapMoHuMKax He Bblle 2%.
Ecnu cmyLlaeT MexkackagHbI TpaHc, Uc-
nonb3ynTe BTOPYO NonoBuHKY 6H8C kak
noBTOpUTENb (XOTA MOXHO oboiTuck 6e3
OHOro, €cnv JaTb BXOAHOW namne TOKy
okono 10-15 MA. Tonbko He cnanute!).
BbixoaHble TpaHcopmaTopbl, BRosnHe
npurogHele Ans AaHHOW CXeMbl, MOXHO
npuobpectn B SPb Sound (uyurtan
obbsaBneHus Ha 3abopax!).
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Fig.1 Fig-3
A+6, Ultra-Linear Stage o+
— - U

Cxewmbl BkntoveHust EL34 B PP ycunutensx.

B PA3PE3E 1:1

TUSVETUANA
"N QENICES

1. BbIBOA AHODA
2. AHO[l, MElb

5. CTABMIL. CETKMU

8. BbICOKO3%®, KATOA
9. BbiBOAbl HAKANA

RB300-3CX / Perkins Electro-Acoustic

Research
Laboratory - PEARL

3CX-300A1 / Svetlana Electron Devices - S.E.D.

Ewie HeMHOro — 1 namna u3 pa3psiia XXyTKO CEKPETHbIX CTaHET
auko nonynsipHoi. CoO6CTBEHHO, CaMa NaMna HUKaKMX CEKPETOB He
COLEPXKUT; rpUd MMEET OTHOLLIEHWE K €€ BOEHHOMY npoLuriomy. HblH-
ye, ecnu y>x amepukaHckoe npeanpusitne S.E.D. nonyuuno go6po
Ha BbIBO3 ee B LUTathl, kaHagubl (PEARL — npeBocxogHasn abope-
BMaTypa) Nonb3ykoT ee B CBOMX CyNepyCUnUTensix, To U HaM He rpex
obHapogoBaTb CMOCOBHOCTM POAHOro OTEYECTBEHHOIO Cy-
nepnpubopa. Xapakrepuctnku npuBeaeHs! B ctatbe [. AHOPOHHU-
koBa 06 SE ycunutene Ha atoi namne. PaHee o Heit 6bino ckazaHo
NpPefoCTaToNHO, OCTanoch J06GaBUTh, YTO NMPU KOHBEKTUBHOM (€C-
TECTBEHHOM) OXNaXAEHUM MOLLHOCTb, paccenBaemMas Ha aHofe —
30 Brt,a 3aBopaxuBatoLas uudgpa 300 BT —npu o6nyBe BeHTUNSATO-
pom. He Bbiroput oHa u npu 60-80 Bt 6e3 npuHygutensHoro
OXNaXKAEHUSI, HO BCE-TakM nyulle AyTb, HE CTOUT PUCKOBaTb U CHU-
XaTb pecypc ee paboTbl. [TycTb He CMyLLAeT ee HECTEKISAHHbBIV BUA.
Mpu Tex pexumMax, B KOTOpPbIX OHa paboTaeT B camonerax, CTeKno
NpoCTO He BblAepxano Obl. [1ns 03HaKoOMMEHUs C ee YCTPONCTBOM
HWKe NpuBefeH paspes B maclutabe 1:1. K uokonto namnel Loctal,
COOTBETCTBEHHO, NoaonaeT nobasi kepamuyeckas naHenb As Mok-
TanbHbIX Lokonel (1211711 neHton 1 nogobHble), 0603HayYeHKe ee
MN3-5-13 n npouve mogudvkauum. 3anagHoe obo3HaveHue na-
Henbkn — SK2A. NHdopmaumio no ee npuobpeTeHnto MOXHO Mnony-
unTh B pegakumm. Tel: (812) 101-47-69, Fax: (812) 251-03-19.

3. BEPXH. BEPXATEJIb CETKM
4. YNP. CETKA, 30NIONEHUE

6. HUXKH. NEPXATENb CETKU
7. TETTEP NOCT. AEUCTBUNA

KOHBEKTUBHOE/MPUHYAUT.
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H [10. BbIBOAb! YNP. CETKW

i 11. KEPAMUYECKUE U3ONATOPbI
12. CBAPKA METAJITVKEPAMUKA

N> ~13. U3ONATOP, LEHTP. CETKY

' ! @0) 14. WTEHIEND, BbITSHK. BAKYYMA

15. PEBPA OXJIAXXOEHUA
) 16. BHELUHUW PAOWATOP
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TAK BCE-TAKN, KAKAR NAMNA HYXHA N BYAET
NN OHA?

(yacms 2)

cepeauHe 20-x MUpPOBOW pa-
OVONPOMBILLMEHHOCTU HACTO-
ATenbHO TpeboBanack namna
C BbICOKUM KO3(PULMEHTOM YCUNEHUA U
HU3KOW NPOXOAHON EMKOCTBIO, CNOCObHasn
pabotaTtb Ha paguodactotax. B nabopa-
Topun EMI / Marconi Osram 6bin pa3spa-
60TaH nepBbI NEHTOL U Ha3biBancsa oH DF
51. B 1932r. poccuiickme notpebutenu
OykBanbHO B3Monunuck nepen «Ceetna-
Hol»: paspaboranTe 1 BbINYyCTUTE [ABYX-
ceTky ¢ 6apueBbIM KaTo4oM AM1A NUTaHUA
OT CYXMX 3nemMeHTOB. YTo 1 6bino Beinon-
HEHO B TOM e rofy.

Yto xe cervac? Cutyaums noBTopsi-
eTcA C TOW NULb pasHULEn, YTo oTeve-
CTBEHHble NPOV3BOAUTENU MOJNHOCTBLIO
OpPUEHTUPOBaHbI Ha 3apy6eXxHbIN PbIHOK.
BHyTpeHHero cnpoca HeT u He npensu-
AnTCA (No X MPOCBELLEHHOMY MHEHUIO),
a TOT HeBENUKUA aCCOPTUMEHT, KOTOPbIN
VMU BbIMYCKaeM HblHY€, UTak HaxoauT no-
kynatens. He y Hac, a Tam, Aaneko... Bee,
kak Bcerga. poM noka He rpsiHyr.

MomHnTe Hawe obpalleHue B Npo-
LLITOM HOMEpe K OTeYECTBEHHbIM NMPOun3-
BOOUTENSAM C NpeanoXeHneMm CoTpyaHu-
yectBa? Tak BOT, criefyeT Npu3HaTbCA
YeCTHO — 3TO OKasanocb UM abcomnioTHO
HEeHYXHbIM. To eCTb, KOHEYHO, Mbl BCTpe-
TMnuch ¢ paspaborunkamm Ha «Cetna-
He», NpeACTaBUnM CBOU MbICTIULLIKW MO MO-
AndmrKaumm cyLLecTBYOLLMX 1 pa3paboTke
HOBBbIX, HO ... HUKaKOW peakLuun n BHUMa-
HUs. A BeOb Nammbl Hy>XHbl HE TOINbKO OTe-
YeCTBEHHbIM NoduTensiM, oM Mornu Gl
CTaTb XOAKMM TOBapoMm «3a 6yrpom» 1 TeMm
cambIM NMPUHECTU Hemanyto Npubbineb He-
bnecTsuie vyBcTBYlOWUM cebsi Mpon3Bo-
outensm.

3a0[HO Mbl BBISICHWMNU, YTO cneuudu-
K/ NMPUMEHEHMSA 3BYKOBBIX Mamn paspa-
60oTuUMKM He BeAaloT U, BUAVMMO, HE XKenatoT
Begatb. M xe xyxe!

NTAK, YTO XXE
MPEAONATANIOCBH?

1. B CCCP 06bina B cBOE BpeMs MOLLL-
Hasi namna, He ycTynarowas Hudem 300B.
HasbiBanacb oHa cHavana MC -3, 3atem
M — 457, notom 'M 57 1, HakoHeU, Npu-
obpena BnonHe GbITOBYD MapKUPOBKY —

0H09Hb/lj mok (Ia)

A.Benkanos

YB180 lNpsamon Hakan, OKCUAHOE NOKPbI-
Tne katoga, Un=4 B, JH=2,1 A, MOLLHOCTb
Ha aHoge 50 BT, u = 9 u Ri=1,6 kOm. Xa-
pakTepucTuku Ha Puc.1.
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Hanpsiscerue na anoge(Ua)

Puc.1. Xapakmepucmuka Yb-180

BnonHe peanbHo 6bino 66l nepeBec-
TV namny Ha OKTanbHbIA LIOKOMNb TOMNbKO
He ¢ rpe6eLLKOBOIN HOXKOW®, @ C OObIYHBIM
OOHbILWKOM, Kak y EL34, 5881(6M3C-E),
6550 u gp. NpuyeM LOKONb NPUMEHUTL OT
6550 (c guametpom 43MM), Ha KOTOpPbLIA
MOXHO MOCTaBUTb BannoH Toxe conua-
HbIX pa3mepoB. OH BrnonHe NoaonaeT oT
6550, nMbo Heckonbko 6onblLLE BLICOTHI.
Uem He anstepHatuea 300B poccuickom
pa3paboTtkn? OauH CyLleCTBEHHbIN Mu-
HYC — BHYTPEHHEE COMNpOoTMBMNEHUE BOBOE
Gonble, yeM y «TpexcoTku». EcTb Hag
yeMm nogyMmartb...

2. Ecniv BbI cuntaete 300B camoli 6ec-
KOMMPOMUWCCHOWM NaMnon BCeX BpeMeH U
HapoaoB, TO 3TO He coBceM BepHo. B go-
BOEHHbIE 1 NOCMNEeBOEHHbIE BpEMEHA Te Xe
aHrnuiickue cupmbl — MOV (Marconi
Osram Valve ), GEC (General Electric
Company — England), Mullard, Mazda, a
Takke Siemens u Telefunken Bbinyckanu
namnel Da, Ed (Siemens), DA30, DAGO,
DA120, PX 4 (Marcony), PX 25 (Ever
Ready) u T.4. no napameTpamM u 3BYKy HU-
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4YyTb He Xxyxe, yem 300B. [ina cnpagku:
nocne Toro, Kak TPEXCOTKa yTpatuna 3Ha-
yok WE (Western Electric) u ctana npous-
BOAUTLCS MO MAPKOM FONOBHOM KOMMaHUn
AT&T, HaszHauyeHue ee ObINO BOBCe He ANnd
3Byka. OHa yxoguna Ha cknagbl MeHTaro-
Ha [ins NamMnoBbIX CTabunM3aTopoB Hanps-
*eHusi. B 3Byke 3a Hee paboTanu npekpac-
Hble eBponernckue namnbl. Tak BOT,
6annoHbl y HUX 66Ny NpaAMble, LMAMHAPKU-
yeckue, He NOXOXME Ha «KOBpy» TpexcoT-
Kn. MOSTOMY Mbl NPEANOXUINN «BTALLUTb»
300B B 6annoH 6550 ¢ pogHbIM OKTanb-
HbIM Liokonem. Ha Hem HaiayTca nuwHne
HOXKW NS BbiBOAa cpeaHen Toqku. To, 4To
6annoH BbIAEPXUT MakCUMarbHy MOLL-
HOCTb aHopa 45 Bt + Tenno Hakana (5 B x
1,2 A =6 BT), COMHeHUI1 He Bbi3biBaeT. Ta-
KOW >xe 6annoH psisaHcKoro Tpyuoga 572 Bbl-
oepxuBaet 6onee 100 Br. [lenaetcsa ato
He paav BHellHero Buaa. Bo-nepBbix, npu
oOuHaKoBOW LiokoneBke ¢ 6B4G (6-Bonb-
TOBbI aHanor 2A3) Bbilwna 6bl O4eHb He-
nnoxas 3ameHa Ha Tpuog 6onee MOLLHbIN.
Bonpoc ¢ COBMECTUMOCTBLIO HanpsKeHui
Hakana TexHu4Yyeckux npobnem He
npeacraenset (noracutb nuwHue 1,6 B
GannactHbiM pe3ncTtopom). Bo-BTOpbIX,
nosieNsieTcsi BO3MOXHOCTb Gonee xecT-
KOTO 3aKpenneHusi B 6annoHe, npuMeHnB
crirogaHble gepxatenn ot Ton xe 6550.
B-TpeTbux, BTUCKMBATL SMEKTPOAHYIO CUC-
TeMmy B Takol 6annoH kyaa npotue, 4em ma-
HUNYNUPOBAaTh C KOOPOW, XOTHA NPSIMOTO OT-
HOLLUEHUSI K MOTPEGUTENBCKUM CBONCTBaM
3TO He UMeeT. A BOT JelleBrne, cnenosa-
TenbHO — [OCTYMNHee U3-3a YNpoLieHUs
onepauuu, nNaMna craTb BMOMHE MOXET.
3. HakoHeu, BceM U3BECTEH Ny4eBOW
TETPOA, NPUMEHSIEMbIN A1 CTPOYHOW pas-
BEPTKN B yCTapeBLUMX TeneBusopax —
6M45C. Ero ananor Telefunken EL509/
6KG6 oyeHb monynsipeH B YCUIUTENSsiX.

* Hoxkoll Hasbleaemcsi mpybka, 8 Komo-
pyto 8eedeHbl 3neKkmpoodkbl, 3amem 8b1800U-
Mbl€ Ha YOKO/b, U WMeHaerb, Yepe3 Komo-
Ppbili 6edemcs omkadyka eakyyma. briaecodaps
makol mexHonozauu (ensHbme Ha cmapyto
613C) e namrne MHO20 nepexodo8 ¢ 0OHO20
npoeodHUKa Ha Opyaoli U ecmKocmb 3akK-
perneHus anekmpodHol cucmemsbl 8 Kornbe
ocmaernsiem xename Jly4wezo.



Kcratn, Tum Mapasunynym (E.A.R. England)
ony6nukosan cxemy KlTa B Sound
Practices Ha EL509 1 npoussogut nx 6onb-
wmM vmcnom nog HaseaHuem YOSHINO
859 (packayka BbIXOOHOM namnbl Npouc-
XOAMT MO BTOPOM ceTke). llamna umeet nga
HepocTtaTka: 1) nogBoa oNacHoOro aHo4HO-
ro HanpsKeHWs K MakyLLke 6annoHa; 2) Lo-
konb Magnoval, Tpebytowmii npumeHe-
HUSA XPYNKOW U OCTaTOYHO AeDULUTHOMN
9-LUTbIPLKOBOWM NaHeNbKU.

B nepBylo ouepenb Mbl NpeanoXxunu
y6paTb aHOOHbIN BbIBOL BHWU3, Ha A0-
HbILWKO. BbiBOABI B OCHOBaHUKN (OYEHb
MOLL{HbIE U XXeCTKMe ropasfo ny4lle no Ka-
yectBy, YeM y EL509, o6ecneunBaiot BbI-
COKYH0 XECTKOCTb 3aKpenneHusi arneKTpo-
OHOW CUCTEMbI U MUHUMAaNbHOE YMCIO
nepexoaoB) NepeBecTn Ha reoMeTpuio
Octal, a 3aTem Ha HUX NnocaauTb BCe TOT
e OKTanbHbIV LoKOMnb. KOHTaKT wWTbipen
Magnoval u Tpybuatbix wkipei Octal ocy-
wectenanca 66l narkon nubdo cBapKow,
Npv TOM, YTO OHW U TaK BXOAAT ApYr B ApY-
ra BHatar (CMm. puc).

Kpowme aToro, npegnaranock yoanutb
KaMepHBbI aHof, KOTOPbIV CHbKan aAuHaT-
POHHBI 3¢hdeKT, HO NoNYTHO yXyALlan nu-
HEeMHOCTb Nlamnbl. JTamna, o4YeHb NoXoXxas
Ha 6l145C, Ho obnapatoLan HECOMHEHHO

6onee BLICOKOM NTUHENHOCTLIO, BbIMyCKa-
nacb nop HassaHneM 6IM42C.IMo kavecTBy
UCMONHEHWs cpeam AOCTYMHbIX COBETCKUX/
POCCUNCKUX OHa Morna Obl cuyutTaThbCcA
Ne 1. PamoyHble ceTkn, 1 nepBas u BTO-
pasi, o6ecneunsatoT HebbIBanyo cMMMeT-
pu4HOCTbL No obeuM cTopoHaMm KaTofa.
[Mpu 3TOM OHM ropasfo MeHbLUE «MUKPO-
(OHAT»; HaKOHeL, B TPUOLHOM BKIHOYe-
HMM Namna nmeet oyeHb Hu3koe Ri~500
OM npu MOLHOM amuccum katoga. To
€CTb, MO HaLLKUM NOHATKAM, namna 6145C
MMeeT pearnbHble NepCcnekTMBbl Ana pa-
60Thl B 3BYKE.

LOywmaeTte at0o BCe? Ecnu BbiOGOp namn
ONs1 BXOAHbIX KackafoB AOCTaTOYHO LUK~
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Hanpsotcenue wo anode (U,)

Puc. 2a. Xapakmepucmuka YO-104

pok (oaHa 6922 4yero TONbLKO CTOMUT, CKOPO
obewaet nossutbest ECC83 ¢ BbICOKUM
aHogoMm, ToyHas konust Mullard CV4004 n
Op.), B namnax Ans BbIXOAHbIX KackadoB
TOXe HefocTaTka He HabntoaaeTcs, a BOT
HacTosILLeN OpalBEpPHOM NnaMnbl Kak He
Ob1no, Tak u Het. PaHee B CCCP npous-
BOOUNUCH TPUOLLI NpsIMOro Hakana YO-
104, TO-143, MO119. Xapakrepuctmku
YO-104 n TO-143 — Ha Puc.2. Y Hac B pe-
OaKuun faxe ecTb oGpasLibl, No KOTOPbIM
ObINo yCTaHOBMEHO, YTO NaMrbl Npekpac-
HO paboTaloT B kayecTBe Apaieepa. Oa-
HaKo BOCCTaHOBUTb OCHacTKy Gyner He-
nerko, a To U NPOCTO HepeHTabenbHO.
[ns nopsigka 1 aKcKypca BKkpaTLie oc-
BETUM MONoXeHue Aen ¢ AparBepHbIMU
namnamu. M3 Toro, 4To nponssoauT/ Npo-
nasoguna Poccusa: 6H8C (6SN7), 6H23I1-
EB (6922,6DJ8), 6H6C (BnonHe ageksat-
Has 3ameHa 5687, HO «upmay» nmeert
Hakan 12,6 B), 6C19I1 (oueHb manoe ycu-
nenue p = 2,5), 6C15I1/6C45[1 (qoBonb-
HO MOLUHbIE Nammnbl NO TOKY, HO UMEIT
Y3KUI pacKpblB aHOAHOW XapaKTepUCTUKU,
TO eCThb None3HocTb 6onbluoro p = 50 nog
6onbLwmnm BonpocoMm). U, HakoHeL, o4eHb
npuBnekaTeneH ny4eBoi TETPoZ B TpMoA-
HOM BKNtodeHun — 6IM41C. Kabbl oH elle
BbIMyCKarcs, To 6bin 6bl NepBbIM KaHAU-
[aToM B «YUCTble» Tpuoabl ANns Apaiiee-
pa. Ha 3anage, kpome 5687 1 5842 (Tou-
Hbll aHanor 6C45[1), MeloT xoXaeHue B
KayecTBe ApaliBepHbix 6FQ7/6CG7,
ECCB80/E80CC, 6072/ 12AY7/6HAT. bbl-
BaeT feno, n no 6N7 (6H7C) goxoaur.
BepHo, namna xopollasi, ToNbKo nobuT
oHa paboTaTb B «NpaBOM» pexume U
BHyTpeHHee conpoTtuernexue Ri=7,5 kOwm,

BECTHNK A.PA.

npu coeanHeHun odomx TPUOAOB B OAWH
BCe-Taku BENUKO ANA MaeanbHOW apai-
BepHOM namnbl. Tak unuM uHave, Bce ne-
peuyucneHHble Namnbl B «4UCTbIEY» Apali-
BEpPbl HE FOASITCSA, HE CTABUTb X€ BMECTO
Hux YO186 unn 6C4C, B camom fene!
CnpaBeanvMBoCTU paau, CTOUT YNOMSIHYTb
namny 6BX7-GT, Becbma TO4YHO
COOTBETCTBYIOLLYIO TpebGoBaHuaM Apaii-
BepHou namnsl. lNpuMexanack oHa B ycu-
nUTEeNAX KagpoBOW pasBepTKWU, uMena
00bIYHOE OKTanbHoe ohopMMeHne 1 ABa
Tpvoaa B ogHoM GannoHe, 4YTo AN ABYX-
TaKTHOIo yCunuTens TonbKo nntoc. Moxer
rae-HMbyab B ApeBHUX (PUPMEHHbIX Tene-
BU30paXx ee U MOXXHO OTKONaTb. TONbKO KTO
xe Oynet aepxatb Takon TV, ceivac Bce
6onblwe Samsung fa Sony, a OHW, Kak
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M3BECTHO, CAenaHbl U3 eQUHOro Kycka
KpeMHus1. A noka 4To BypXysiM HUYEero He
OoCTaeTcs, Kak Mcnonb3oBaTb NnyyeBble
TeTpoabl U NEHTOAbl B TPUOAHOM (U B
wTaTHOM ToXe) BknoyeHuu. Nobu
Shishido B cBoem ak3oTuveckom ycunu-
Tene WAVAC 805 Ha BECTEPHOBCKUX TpU-
ofax 805 ucnonb3yeT B KayecTBe Apau-
BepoB 6L6, Golden Tube — EL34, ons
packaykn 300B. Camblin yGONHbIN Bapu-
aHT gpaneepa — 300B, npaBga, «TpexcoT-
Ka» U packayvBaeT He MeHee [OCTOW-
Hyto — 845 (Marantz Project T1).

Bort Toraa Halle BHMMaHue nNpuBnexknu
HOBbI€ Namnbl, NpouseoanMble Ha «CBeT-
naHe» — EL34 n 6L6. Yo, ecnu 3actaButb
ux paboTaTb TpMogamu, NpUHEM He «MNCceB-
[o», Korga BTopasi ceTka NogknoveHa Ha
aHoA, a HacToALWMMMU, 3-X ANEKTPOAHBLIMU
namnamu? [ina atoro TpebyeTtcsa ynanutb
3KpaHHbIE CETKU U nyyeobpasyolme nna-
CTuHbI. MNpocTo ux obopBaTh U He NOAKMHo-
yaTb BOBCE HeMb3sl, TaK Kak HaBefeHHbIN
Ha HUX 3apag (Npu4eM nepemeHHbId oT
BENUYUHBI TOKa aHoda M NoTeHumMana Ha
HeM) GyaeT BHOCUTb HENpPOrHo3vpyemoe
BNUsiHne B paboTy TPUOAHON CUCTEMBI.
Jlamna EL34 BHelLHe BbIrMSAMT npegno-
yTUTEnbHee, Tak Kak uMmeeT adPeKTUBHYIO
NoBEPXHOCTb aHoAa 6onbLLUyio, B CpaBHe-
HUK ¢ 6L6, n katon ee nmeert ropasgo
6GonbluMe pas3Mepbl, YEM Y «Kraccukay
aMepUKaHCKOM NaMnoBoi NPOMBbILLTEHHO-
ctu. Takoe coyetaHue cnocobHo obna-
OaTb HU3KUM BHYTPEHHUM COMNPOTUBNEHN-
€M 1 BbICOKOW 3MUCCUMEN Ha MUKOBLIX
curHanax. He cnepyet 3abbiBaTtb, UTO U
MoLLHOCTb Ha aHoge y EL34 Bce-Taku Ha
3 — 5 BT Bblle, Yyem y 6L6, a B LUTaTHOM
(neHTogHOM) pexxume MakcManbsHoe 3Ha-
yeHue HanpskeHus Ha aHoge 800 B (yem-
nuoH cpean GbiToBbiIX Namn). C Takum
HanpsikeHnem Ua 6e3 npo6nemM MOoXHo no-
nyynTb 400 B p-p. 3TOro 4OCTaTo4HO, YTO-
Obl packayaTb NOOY JOCTYMNHYO nammny,
6yab 1o TM70, 211 nnbo 845 n SV572-3.
KoHe4Ho, y HblHe napasaemon EL34 npo-
6nembl ecTb, U Nepea TeM, Kak NbiTaTbCA
caenaTtb ee TpUoAOM, HEBPEOHO 3apaHee
ux npeasugeTtb. Ckopee BCero, oHu nNpo-
aBsTCA B Buge 6onbLuon emkoctn Cc-k u
Cc-a (BxogHas 1 npoxogHasi eMKOCTH),
npexnae Bcero n3-3a 6onbLuvx pasMepoB
KaTtoda v adppekTUBHON Nnowaaun aHoaa.
PaccrosHue oT aHofa OO CeTKU BENUKO,
4YTO AacT MpU TOW Xe IyCToTe CETKU He-
6onbLUIol KO3hPULMEHT yCuneHus, a oH
HyXeH nopsgka 8-12. MNpu BbICOKOM KOH-
CTPYKUMM 3MNEKTPOAHOW CUCTEMBI, @ OHa
ropasfio Bhbiwwe, Yem y 6L6, nosBuTCcH oco-
6asa 3aboTa C XXeCTKMM 3akpenneHvem
BHYyTpu 6annoHa. OgHako, Npy yKa3aHHbIX
YPOBHSAX CUrHana, KMMKpoOHUTb» Takas
KOHCTpyKUMSA Bpag nu Byaer, no kpaiHeln
Mepe, ypOoBeHb NapasuTHOM Moaynaumu
OyneT Becbma man.

B kadecTtBe npototuna Gbina npea-
noxeHa EC360 npou3BoacTBa eLye BOC-
TouHorepmaHckon pupmbl WF, Ho Ta eaBa
umeeT W = 3 1 HU3Koe AonycTUMoe Hanps-
XeHue Ha aHoge. XoT4 npu atom Ri = 350—
400 Om (ny4Luero 1 xenatb He Hafdo).

Yto B nTore? 13 Bcex HalLmMx paccyx-
OEHUIA 1 CMOPOB POAUIOCH BMOMHE KOH-
KpeTHoe npeactaBneHue o fpanBepHoin
namne, kotopasi Morna 6bl MHOTO LLYMY
HagenaTtb Ha MeXayHapoAHOM pblHKe, Aa
M Ha HaweM npurogunack 6bl Heco-
MHEHHO.

YEM Mbl
PYKOBOOCTBOBAJINCb
NP1 COCTABJIEHUN
TPEBEOBAHUA?

1. Jlamna gomxHa UMeTb LUMPOKUN
pacKpbIB MO CETOYHBIM HanNpskeHUaM. 3To
obecneunT GonbLLYI0 NEePErpy3o4HyHo Cro-
cobHoCTb MO BXOAY Kackaja, a BMecTe ¢
3TUM BCEro yeunurensi. Jlamnel, nmetoLye
rny6okKyto (B CMbICIe BO3MOXHOCTU Noaa-
UM Ha CeTKy GOonbLUMX amMNnUTYyA) Xapak-
TEPUCTUKY, NPY COXPaHEHWUU napannenb-
HocTu nuHuit la-Ua, aenaoTtca Hanbonee
NUHENHbIMU.

2. BHyTpeHHee conpoTuBneHue Ri
DOMKHO ObITb Kak MOXHO Huxe (npep-
noytutensHo 0,8 — 1 kOm) go 1,5 kKOm
(max), 4Tobbl UCKMIYNTL Npobnemsl co-
rmacoBaHusA ¢ nocneayLmM Kackanom.
Ecnu npuHATbL CONpoTMBNEHUE aHOOHOM
Harpysku 6onbwnm B 4 pasa, 4em Ri =
=1 kOm (k npumepy), To Ra = 4 kKOm. Mex-
KackagHbl TpaHcdopmaTtop, Bce yvalle
npvMeHsieMbIVi B nocnegHee Bpems B Bbl-
COKOKa4eCTBEHHOW TEXHUKE, MOXET ObITb
peanusoBaH 6e3 ocobbix npobnem. Hem
MeHbLUe Ri 1 6onblwe Ra, Tem 6onbluyto
amMnNnUTyay BbIXOAHOTO HaMpPsiXeHNst MOX-
HO NOMy4MTb NPU AaHHOM HanpsPKEeHUN M-
TaHus.

3. Jlamna gomxkHa yBepeHHO paboTa-
Tb HE TOMNbKO Ha EMKOCTHYIO HarpyaKky cne-
ayloulero kackaga (Hauxyglwuim cnyyam
200 n®), HO TakkKe C CETOYHbIM TOKOM
BbIXOAHOM Namnbl. Y MOAynATOPHbIX Namn
845,211, SV811-10, SV572-10 npwu rny6o-
KOW packauke, T.e. Npy NoTeHUnane ceTkm
6onbLue HynsA (OTHOCUTENBHO KaToAa, ec-
TECTBEHHO), NOSIBMSIETCS] CETOYHbIA TOK.
Mpy 3HauYeHUsIX BbIXOAHbLIX MOLLHOCTEWN
OfHOTaKTHbIX ycunutenen B pavioHe 30 Br,
CETOYHbIV TOK ANsi BCEX NepeqncneHHbIX
TMnoB He npe.blwaeT 20 MA. Cnepoea-
TenbHO, MaKCMManbHbI TOK, OTAaBaeMbI
B Harpysky, 6yaner okono 35 MA**.

M3 ckazaHHOrO BbITEKaIOT criegytoLiue
napameTpbil:

1. Ycunenue 10-12. HuxxHuti npedes — 8.
2. BHympeHHee conpomuerneHue Ri =
=0,8-1,5 kOM, coomeemcmeeHHO Kpy-
musHa S = 8-12 MA /B.

44 BECTHNK A.PA.

3. MakcumanbHoe HanpsikeHue Ha aHo-
de Ua (max) = 600 B. (min 450 B).

4. MowjHocmb Ha aHoOe Pa (max) = 12-
15 Bm (min 10 Bm).

5. Kamod koceeHHO20 Hakana,
U=6,3B.

6. Ljokonb okmasnbHbIl. Ljokoneeka
JdosmkHa coenadamsb ¢ EL34/6L6 u dp.
7. Pexxum usmepeHuli (paboyuli pe-
wum): U, =250 - 300 B;

U, =-20 B; I, =35- 50 mA.

8. Xenaemasi emxocms C_ ,~ 6-7 NP.

Ha puc. 3 npeacrasneHbl cMogenupo-
BaHHbl€ aHO[IHbIE XapaKTepUCTUKN Tpeby-
€eMOW namnsbl.

Tenepb MOXHO 6€3 NULLIHEN NaTeTUKN
3aKOHYUTb: HA MMPOBOM pPblHKe HeT Apai-
BepHOM namnbi!

M Bce CKNOHSIETCA K TOMY, YTO €€ U He
6ynert, no kpaviHen mepe, B Poccnn. Ecnn
YMHULbI-pa3paboTumkn elle He nepese-
nncb, TO pyKoBOAUTENEN NMPOU3BOACTB,
CMNOCOGHBIX OXUBUTbL ObiNylo cnaBy poc-
CUIACKMX MO3rOB, HET MO OnpefeneHuto.
Pa6ota Halwux npegnpuaTuii Ha amepu-
KaHLeB (4TO cenyvac U NPOUCXOLMT C [BY-
MS BegyLumu 3aBogamm — «CBeTnaHom»
n «Pednektopom») obsi3biBaeT He pac-
cyxaatb. AMUHB!

P.S. Kpatkuii nepeBog obpalieHus k
npousBoguTensaM, onybrnmkoBaHHOro B
aMepUKaHCKMX XXypHanax:

«...[pyeue Hedocmamku mpuoda
300B cnedyrowjue: dypauykul, no cospe-
MEHHbIM MOHSIMUSIM, 4-WmMmbIpbKO8bIl Uo-
Korb, HecmaHOapmHoe numaHue Hakana
5 B u cnuwkom marnoe ycurneHue, 4mo
3ampyOHsiem packa4ky namrbl ¢ Manbimu
UCKaXeHUsIMU, Moka He NpuMeHUWb 00-
pozocmoauwull MexkackaOHbIl mpaHc-
¢hopmamop.

Ha cmeny ywedwum WE300B paspa-
6omatime mpuod ¢ manbiM ycurneHuem
O pabomel 8 8bIXOOHBIX Kackadax ycu-
numeneli Maccoeozo pbiHka. OH QOmKeH
umMemb OKMarsbHbIl YOKOJb, MOUHOCMb
paccesiHusi Ha aHoOe 50 Bm, makcumars-
Hoe HanpspkeHue aHoOa 600 B, koceeH-
HbIl Hakan ¢ numaHuem 6,3 B, ycunexue
rnopsidka 8, BHympeHHee conpomuerneHue
okono 700 Om u yokonesky, coemecmu-
mytro ¢ 6550/KT88.

Takas namna moxem 6bimb UCMOSb-
308aHa 0nsi Mmodughukayuu ycunumened,
npumeHsitowux 6550/KT88 e ynbmpanu-
HeliHom ekntodeHuU. [pocmo ycmaHosurn
Hosyr namny, mpuod, 6e3 kakux-su6o
nepenaek u nepedernok. lNomeHyuanbHbIl
PbIHOK 151 makol namribl 02POMEH U HyX-
HOCMb ee mMpyOHO NEPEeOYEeHUMb...».

Ed Warden. Lynchburg, VA, US.
>KypHan Sound Practices, Ne3/93.



** K onpedeneHuro aHoOHO20 MoHa Opaiieepa, paboma-
rouje2o Ha 8X0OHYHO eMKOCIMb 8bIXOOHO20 Kackaoda.

Tpebyembili mok y0ob6HO paccyumame Yepe3 CKoOpoCmb Ha-
pacmaHusi cueHana. B ceoe epems (1977 2.) Walter Jung onpe-
denun mpeboeaHus, rpu BbINOSIHEHUU KOMOPbIX y kackada He
803HUKaem Npobrem ¢ UCKaXXeHUsIMU, 8bl38aHHLIMU O2paHu4e-
Huem ckopocmu Hapacmatus (S.R. — Slew Rate).

_2'p'FB'Eamnn

SR.
107

lpu eepxHeli yacmome F, = 20 kl'y u E amnn = 100 B(+/-
50B), S.R. = 12,56 v/uS.

o ycnosuto Junga , ckopocmb HapacmaHusi 0omkHa 6bimb
ebiwe 8 5 pas, cnedosamernbHo, mpebyemoe 3HayeHue S.R. =
62,8 v/uS. Bmecme ¢ mem S. R. paseH moky 3apsi0a, nooerneH-
HOMY Ha 3HadyeHue 3apsixxaemol emkocmu, m.e. S.R. =i/C, omky-
0a mpebyembil mok: i = S.R./C.

[Hna Hawux ycnosud, npu C = 200 n® (OuHamu4veckas 8xo0-
Hasi emkocmb) u S.R.= 62,8 v/uS, i = 12,56 MA. 3mo o3Havaem,
4mo, KpOMe CemoyYyHO20 MokKa 8bIX00HOU fiamribl (okoro 20 MA ),
kackad Opatisepa OormkeH uMemsb 3arnac o moky, kak MUHUMYM,
ewe 13 MA. Umoeo — 33 MA. [aHHas eenuyuHa u onpedensem
mpebyembili mok nokosi palisepHoli namribl.
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Puc. 3. Xapakmepucmuka udeanusupogaHHo20 mpuoda.

Cnucok nutepartypbl,
KOTOpas He MoMeLUaeT.

3AnekmposakyymHble npubopsbi. Cripa-
804HUK. [ocaHepeouszOam. M-J1. 1956 e.

FO.A.KaymaH. OriekmpOHHbIe namribl.

B.®.Bnacos. 3nekmposakyyMHble
npubopsl. Cesisbuzdam. Mockea. 1949a.

«Bbicwast wkona». Mockea. 1979 a.

B.B.lypchuHkens. lNpuemHo-ycurnu-

I.C.YbikuH. TpaHcchopmamopbl HU3-
kol yacmomab! Pac4dem u koHCmpyuposa-
Hue. Ceszbuzdam. Mockea. 1937e.

mernbHble 31eKMpPOHHbIe namnbl [oc-
aHepeouzlam. M-J1. 1949 e.

r.C.Bekcnep. SnekmponumaHue

C.H.Kpuse. Ycunumenu Hu3skol yac-
mombl. Ceazbuzdam. Mockea. 1948 2.

P.J1aHOu, [.A43euc u A.Anb6pexm.

cneyannapamypsbl (38ykoeoll). «Buwa
wekonax». Kues. 1975 a.

UwbikuH I'.C. YcunumenbHbie ycmpoli-
cmea. — Mockea, «Cesiab», 1971 2.

Kamanoe anekmpoHHbix namn. Bpyod-
Ha. U.Moycmka. Mocuzdam mex. num.
lpaza. 1957 a.

Kpome ykasaHHbIX 34eCb MCTOYHUKOB,
€CTECTBEHHO, U Te, YTO NPUBEAEHDI B CTa-
TbsiX NN 1 1 2 «BectHuka». B cepun MPB
nagatenbcTBa «3Heprusa» B 1997 rogy,
BblLNa kHxka I~.C.MeHduHa — «Bbicoko-
KayecmeeHHble fiamrnosblie ycunumenu
38yK080U Yacmomal».

PexomeHnpgyem!

Cnpaso4yHuk paduouHxeHepa. [oca-
Hepzousdam. M-J1. 1961 a.

TpaHcghopmamopsbl ycunumerbHoU u
usmepumenbsHol annapamypsl. B.K.Ky3-
Heyos, B.I.OpkuH, FO.C.PycuH. OHep-
eus. JleHuHepad. 19692.

A.M.Bpoiide, ®.U.Tapacoe. Cnpa-
BOYHUK 10 3/1€KMPOBaKyyMHbIM U MOJTy-
npoeodHuUKoabIM npubopam. [ocaHepeao-
uzdam, cepus MPB. Pocmosckoe
KHWXHOoe uzdamernbcmeo. 1962 a.

A.M.BoH4-Bpyeeuy. [pumeHeHue
3/IeKMPOHHbIX J1aM 8 3KCnepuMeHmarsib-
HoU ¢pusuke.N30. 3-e. locusdam 1 e u-
ko-meopemudyeckoli numepamypbi. Moc-
kea. 1965 e.

lNMpuemHo-ycunumersibHble ramribl
nosbiweHHoU HadexHocmu. CripagoyHUK.
«Cosemckoe Paduo». Mockea. 1962 e.

BECTHNK A.PA.
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OTKPbITOE OBPALLUEHUE
dovpmbl «SPb Sound»

FapmoHuna, co3gaHHaa B nepuop CTaHOBJIEHUA U Pa3BUTUSA JTAaMMOBOW TEXHUKU, BKO-
Hel paspyleHa noneMmkon tuna «OQHOTaKTHLIA NPOTUB ABYXTaKTHOro» wunu «Tpuopn
npotuB neHtoaa». NMoyemy Bce Bpems NPOTUB?!!! BoixoauT Kakaa-To 6uTBa TUTaHOB,
rae nobeautenen He 6yaer.

Mwup Benuk u pasHoobpaseH. EQUHbI NULLb 3aKOHbI MUPO3AaHUsA, U MPUMEHATb X MOXKHO
B nobon cpene, B TOM YUcCHe NpyU KOHCTPYMPOBaHUM 3BYKOTEXHUKN. NpoTnBonocTaene-
HUA U aHTaroHM3Mbl B TeXHUKe He BeayT K obpeTeHuro rapmoHuun. TonNbKo OHa, eAuH-
CTBEHHO, NO3BOSNIUT AOOUTLCA UCTUHBI.

Pa3Hoo6pa3une My3blKarnbHbIX XXaHPOB U 6€CKOHEeYHOe YUCIIO Bbipa3uTesibHbIX CPeAcTB
NPUMBOAUT U K Pa3HOOOpa3nio TEXHUYECKNUX peLUeHU, NPU3BaHHbIX JOHECTU My3bIKy A0
cnywarens. NoxBanbHO CTpeMiieHMe K naearbHOMY BOCNPOU3BEeAEHUI0, HO MeyYTe 3TOMU
BpSAA NU CYXXAEHO cObITbCA. Mbl XkuBemMm B peasibHOM Mupe.

Benuko 6yaet pasovyapoBaHue nOOUTENA poKa, Koraa OH HAaKOHEL-TO BKINOYUT cobpaH-
HbIA UM OQHOTAKTHUK U He NOYyBCTBYyeT HeoOy3naHHOM 3aHeprun Ocb6opHa unu MNnaxTa,
He OLLYyTUT HaCTOsILLEero ApanBa — OCHOBbI poKa. B To ke Bpems, LeHUTenb BeNMKOsenHo-
ro conpaHo M. Kannac n counurpaHHon texHuku 5. Xendpertua 6yaetr ockopbneH, He yc-
nbiwaB 6orarcTBa MHTOHALMN U MHOroo6pa3usi OTTEHKOB 3TUX UCMNOJSIHUTENeN Npu BOC-
npov3BeAeHUN UX 3anucen Yepes ABYXTAKTHbIA YCUNUTENb, COOpPaHHbIN HEOMbITHOMN
PYKOMN.

MopaBnsoLwee 60MbLVMHCTBO MESIOMaHOB BCEAAHO U CMIOKOWHO BOCMPUHUMAIOT POK,
[)Ka3, KNacCUuKy U Non... 3aecb HyXeH ecni He uaearnbHbIN, TO NO KpanHen Mepe, yHuBep-
canbHbI ycunutesnb. Takon annapaTt No OAHOTAaKTHOM cxeme cperiaTb MOXHO, HO 3TO,
6e3 npeyBenu4eHus, B CTO, ThiCAYY pa3 TpyAHee, YeM peanu3oBaTb ero B NyLwnysibHOM
BapuaHTe. OCHOBHasi TPYAHOCTb 3asioXeHa B NocneAgHeM 3BeHe NlaMnoBbIX yCUnuTenen —
BbIXOAHOM TpaHcchopmaTtope. HecnoxHo HamoTaTb TpaHccopmaTop ANA OQHOTAKTHUKA,
3acTaBuTb 3By4YaTb ero — BOT npo6nema. PeweHue ee — uenoe uckyccreo. K npumepy,
ueHa SE TpaHcdopmaTopa HavanbHoro ypoBHs coupmbl Tamura (Tango) B ABa pa3a Bblille
LeHbl 32 OObIYHbIA ABYXTaKTHbIN, @ ayAnO(PUIILCKOro YpoBHA — B TPU pa3a NpoTUB LeH
Ha PP tpaHccdopmaTopbl Ton xe hpmbl. Ta pa3HULA YKa3bIBaeT Ha pa3Hoe KONIM4ecTBO
TpyAa, MHTeNNeKTyanbHOro Tpyaa B nepBylo ovyepeab. OHa OyaeT yBennumMBaTbCA, Kak
CHEXHbIN KOM, NO Mepe 3aBepLUeHMA OAHOTAKTHOro npoekrta. NpubaBbTe croaa orpoMHoe
KONMU4eCcTBO BPeMeHU, KOTopoe TpebyeTcs 3aTpaTuUTb He CTOJNIbKO Ha COOPKY, CKONbKO Ha
AOCTUXeHUe Xenaemoro 3By4aHusi. B camom gene, HacTosilwaa pabora Hag ycunurenem
HayMHaeTcs nocrie HaCTPOMKU ero U USMepeHui NnapameTpoB.

Kaxabin cBo60oeH B BbiIGOpe KOHCTPYKLMU, HO HaYMHaKLWKUM nobutenam (a nx 99%)
Mbl BCe Xe peKoMeHAyeM UATU OT NMPOCTOro K CIIOKHOMY, MHa4ve He n3bexarb pasovapo-
BaHuM 1 gonroctpos. lNpexae YemM NOCTYNUTb B MHCTUTYT, TPeOyeTCA 3aKOHYUTb LUKOJY.
U3rotoBneHue xopoLuo 3By4aLLero AByXTakTHMKA U CTaHeT Takou wKonoun. Jiuwb ogones
€e U ACHO NOoHUMas Npobnembl, C HAM CBAi3aHHbIe, crieayeT NpPUCTynaTb K CTPOUTElb-
CTBY OAHOTaKTHMUKa.

Mupy He HyXHbl NOTPSAICEHUA U peBonoUuKU. FapMOHUYecKkoe pa3BUTUE — OABUKEHUe
nocrynarenbHoe, 3BONMOLUOHHOE. OHO He TepnuUT pe3KnX CKa4vKkoB U nepeniomoB. [laBan-
Te He OyaeM HapywaTb 3aKOHOB MUPO3AAHUSA.

B. MeaBsepeB. SPb Sound, CaHkT-lNeTtepbypr, HOA6pb 1997 ropa.




XOPOWAA MY3bIKA

Jay Hawkins Hauyan 3anuceiBaTb cBou necHu ¢ Tiny Grimes
Band, korga 3nBuUC TONBbKO-TONMLKO pOBKO HauuMHan neTb B Kny-
6ax. N 3akoHumn BeICTYNaTh nepen nyénukon yepes 20 net, noc-
ne Toro, kak Npecnu He ctano. Ho Hukorga [xen He ucnbiTbiBan
TON HEBEPOATHOWN MONYNSPHOCTUW, Kakaa cBanunacb Ha Kymupa
monogexu 50-60-70-x. K yemy atu npecHble napannenu? MHe
Kaxercs, 4to Hawkins, oco3HaBas cBoto 6eccrnopHyo TanaHTnu-
BOCTb, MPOCTO He 3afyMbIBancs Hag TeM, Kak eMy noussiliHee
BbIMMAAETb Nepen 3puTenem, Kakmm GOKOM MNOBEPHYTLCSA K pe-
nopTepam 1 KTo NoAHMMETCSA BbllLe B YapTax. [MnesaTb emy 6bino
Ha MaHepbl U KIyGHbIE MPUCTOMHOCTU, HU K YeMY OH HE OTHOCWI-
csa cepbe3Ho. BeposiTHo, 4To ero muposoit xuT «| Put a Spell on
You» NOSBUICA He Kak OTBET Ha criawlasyto mernoguto «Only Youy
Mpecnun, Ho Kak NopbIB MONOAOrO YernoBeka (Ha 57- rog emy 6b1no
28 net) — mon, nogymaellb, 5 MOry He Xyxe. W oH Havan xynura-
HWUTb Ha CLEHE, KOPYUTb YMOPUTENbHBIE POXU U PAAUTBLCSH B YepT
3HaEeT Kakue KOCTIOMbI. 3a HUM YCTaHOBUNACh Knuyka — Screamin’.
Ha pycckuin ee cnegoBano 6bl nepeBecTu kak «Bonuno», Bos-
MOXHO, TaK OH U BOCMNpuUHMManca. YTo 4o CTuns, To MOXHO CKa-
3aThb, YTO ero BoBce He 6biro. OH NpPOCTO cnpalluBar, YTo HblHYe
MOZHO U, NonyymBs oTBeT, roBopun: «O’kel, 3HauunT, necHs byaet
B 9TOM Kritoue». rpan ¢ my3blkaHTamu, 6e3 BHUMaHus K Ux yme-
HUIO UrpaTthb U Ux NonynspHocTu. OTTOro UMeHa MHOTMX UCTIONHU-
Tenen, paboTaBLUMX C HUM Ha 3anucsAx, OCTanncb HEU3BECTHbI-
Mu. PaBHO kak HEM3BECTHO, BbIMYCTUM M OH XOTb OAMWH MOMHbIA
anbboM Ha BUHWME, TaK Kak BCe NECHW ero BbIXOAWUMN Ha COpOKa-
natkax. Korga He xBaTano CBOMX, Men 4Yyxue, U ¢ Kakum bnec-
kom! MNocnywanTe B ero ncnonHeHun Heart Attack & Vine (T.Waits)
unn Monkberry Moon Delight (aBTopcTBO npunuceiBatoT
Houston’y). McCartney npotus «Bonunbl» NpocTo LEHOK, Koraa
B «RAM» ncnonHsier Monkberry! Te, kTo ncnonHanm ero «Spelly,
packpbiBanu CBOM BO3MOXHOCTU, HO HUKTO HE NPOCNaBUIICS U He
cMoOr cneTb nydile, 4em cam aBTop. A Bedb ee nenu Sarah
Vaughan, Alan Price, Creedence Clearwater Revival (T.Fogerty),
Them.

Celyac ero MOXHo ycnbllwarb Tonbko Ha CD; aTo BceBO3-
MOXHble COOPHUKN, U3AaHHbIE CONMMAHBIMU KOMNAHUAMU. Jy4qLini
n3 Hux — «Cowfingers & Mosquito Pie» cdupmbl Epic. EguH-
CTBEHHbIV KOHLUEepPTHUK — Live and Crazy, 3anucaH Bo BpeMmsi npe-
ObiBaHuA B Napwxke B 1988 . Cnywas Hawkins’a, He 6Gouwbes 3a
TEXHWKY, BOPYr OHa YEero-To BaXkHOro He Bocnpouseener. OHa u
BnpaBay MOXeT He cnpaBuTbes ¢ Test CD, raoe Gyxaet 6onbluon
ANOHCKNIA (KUTaNCKNiA, Kopeickuii — Ha BbI6op) konokon. C ero
MY3bIKO TaKOro pucka HeT, Hy>XHa ManocTb — 4To6 oHa HpaBu-
nacb. Moxet 6bITb, 1 BNEpBbIE OCO3HAmN CMOPHYK ANsi MHOMUX
UCTUHy: npobrnema Hi-End’a kpoeTtcsa He B TOM, Ha YeM cnyLuaThb,
a uTo cnywartb. JIMwe Koraa Mysblka «3abupaet» Tebs1 nonHoc-
TblO, TOrda nepecTtaelb obpalliaTb BHUMaHUE Ha Orpexm TEXHU-
ku. Y Hawkins’a ato He aHeMuuHblli cool unu Gogpswmiics
mainstream, aTo HaxanbHas KOMAUAAUUA NOOLIX CTUMEN, KOW NOg,
pyKy nonagyT, ¢ npegnoyteHneMm R & B — putm6niosy.

B 3anucax 90-x Hanop «Bonunbi» ocnaben, ckasancs Bo3-
pacT, oAHaKo 3a[10p XYNUraHCK1x BbIXoOoK ocTancs. [laxe B noc-

nefHUX NecHsiX YyBCTBYETCS XenaHue anatuposaTb nyonuky —
«Hong Kong», «Constipation Blues» (3anopHeliii 6nto3, nnv bnitos
3acpaHua).

Heckonbko pa3 OH npuHUMancs nepenucbiBaTb CBOW rMaBe-
HBIA XWUT B XNU3HU — «Spell» B MHOM MaHepe 1 BCAKWI Xe pa3 Ha-
XOAUM CUN OTMOYNUTb YTO-TO HOBOE, OTbICKMBaN Kakne-To 0cobeH-
Hble MOaYNsILUM ronoca v 3By4aH1e MHCTPYMEHTOB. B ncnonHeHmnm
«Spell» 3a 1979 1. oH gaxe «cBanunca B noncy a’la disco». BeITb
Ha Hee NOXOXMUM U ObiTb 06GBUHEHHBLIM B 3TOM OH He Bosinca. Kak
Bceraa, 6bin Bei3oB — a BOT! Mory u Tak! 6bina 661 necHsa xopo-
was...

Bnap ®ponos

3mu CD moxHo 3aka3amb u npuobpecmu e maza3uHe Music
Lllok, ymo Ha bonbwom npocnekme, 52 Nempozpadckol cmopo-
Hbl (C. lNemepbype):
1. Portrait of a Man (A History of Screamin’ Jay Hawkins).
Demon Records Ltd. EDCD414.
2. | Put A Spell On You. CDL-CD-5456 Sony Music (AAD)
3. The Best of Screamin’ Jay Hawkins / Voodoo Jive. CBS
Special Products.Rhino Records Inc. R2 70947.
4. Live and Crazy. Evidence Music. ECD 26003-2 (koHUepT B
Mapwxe /1988).
Screamin’ The Blues. CD Drive 3204 (ADD).
6. Cowfingers & Mosquito Pie. Sony Music / Epic EK 47933.
AAD/ADD.

o
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3npaBcTByn, «BecTHUK»
XoTb Balu xxypHan 1 My>CKOI, YuTato ero ¢ yAoBONbLCTBUEM — Bepy y Myxa, MOKa ero Het.
KoHeuHo, B CxeMax S HUHYEroLeHbKN He CMBICHI0, HO OH MHE HpaBUTCS 3a 3MeKTPOHHO-NUTepa-
TYPHBIV CMIaB C MHXEHEePHO-apoTUYecknm npuekycoM. Kak st nonsina, Alter Ego B Ne 2 nocme-
mBaetcs Hag High-End’om 1 cobakoii, koTopasi, kak 00bACHUM MHE MYX, YXKe BCEX «3anasina»
B KaKOM-TO HE TO MOCKOBCKOM, He TO nuTepckoM xypHane. OH (MyX), cnasa bory, nx He noky-
naer.
OdeHb MO Aylie MHe puCyHKW. [Nsas Ha HYX, S U NPO MyXa nepectana AymaTb, YTO OH
oTneThii. Korga My>uku WyTAT Hap cobo, OHM eLle He NoTepsiHb Ans XeHWWH. U ocobeHHo
XOPOLUM KapTMHKWN Ha nocrneaHen cTpannue XypHana. Hag lenom Mopo3om 1 nosicom ¢ vyrnka-

MM A XOoxoTana Ao crnes: npeacrasuna, 6yaTo 3T0 CO MHOM.

MoGonblue Takmx WTyk! MyCTb XEeHLMHBI 3HAIOT, YTO MY>HMHBI «NOBEPHYTHI» HE TOMLKO Ha
CBOVIX NlaMnax v TPaH3MCTopax, HO 1 YENOBEYECKOE UM HE YyXaO.

Cnacubo 3a xxypHan. OT AHapesi (Moero myxa) — ocobeHHasi bnarogapHocTb. M coobumte
agpec, ecrnv OH U3MEHUICS, a TO NPULLIOCh Bac OTLICKMBATL MO TENedoHYy.

Onbra JlykvHa. r. bpecrt.

OueHb yeHum Bawe mHeHue, Onbea. Takux Hac — My>XUKoe U makux Bac — xeHWuH mMbl
ecemM cmasum & rpumep. — Ped. J

[IOPYI'MBAKT. . .

... >KypHan xopoLu, Hy>eH, HO BOT HECKONbKO 3aMeyaHuii:

1. Kynun ero B «Haytunyce» (mar. B 1K um. lopbyHosa, Moc-
kBa — Pen.), TaM n agpec Baw aanu, a To oH HUrAe He ykasaH. Ho
6onble Hurge B MockBe ero He Bugen. HeTt peknamel. Mocmort-
pute, kak «Ayamo Marasun» nnm «CanoH AV» pabotatoT — B nio-
6om nepexofe ectb. [paBaa, Tam YNTaTb HEYero, 3aTo OHU yMe-
toT 6abku 3apabaTbiBaTh. ITO HE BPeAHO M BaM HAay4YMTbCS AenaThb.

2. Y10 3a nonurpagusa Takas, YepHo-6enaa? bepute npumep
C 3TUX Xe XXYPHanoB, oHY 1 Aewlesne. MNpaBga, s 1 3a 3TN AeHbMn
ux He 6epy, HO BaLLl XXypHan Bce-Taku [OpOroBar.

3. Nobonblue aaBaiite cxem, YTOObI GbINO 13 Yero BeiGpaTh.
MoueMy-To HaGpocunUck Ha OAHOTaKTHLIE, @ NPO ABYXTAKTHUKU
3abbinu. TaMm Beab BaXHO, KakvMe naMnbl MPUMEHUTb U PEXUMBI
BbICTaBUTb, 3ByYaTb OyayT He xyxe. Kynun EL-34 B «[lMypnypHom
nervoHe», oyeHb xopowne. e kynuTe 6550-e, NPo KOTopbIE BhI
XOpPOLLO oT3biBaeTecb? B MockBe ux HEM C OrHeM He HalTu, He
exatb xe B C.-letepOypr. MoxeT nun ux pegakums eeicnatb? Ecnu
EL-34 B lNypnypHoM cTtoaT 20 gonnapoB 3a LUTYKY, TO CKOMbKO
OyayT ctouTb 6550-€ 1 MOXHO K UX BKMOYUTL TPUOAOM?

4. Kak nognucatbcs Ha «BecTHUKk» ? MHe 06bsACHUNK, YTO OH
BbIXOAUT HeperynsipHo (y MeHs1 TONbKO ABa HOMepa), HO FOBOPSIT,
Buaoenn Ne3 u Ned. B «Haytunyce» ux ewe HeT. Ecnu xypHan
Takol NoNynspHbIA, B 3TOM 51 HUCKONBKO HE COMHEBaKOCb, TO yBe-
nuysTe TUpax.

Y MeHs ecTb npeanoxeHue: Ecnu Bbl U3 ogHOro ropoga —
«Ayguno MarasunH» un «BeCcTHUK», TO MOXET ObITb BaM Kak-H1Oyab
ckoonepupoBaTbCs. TaM TOXe Kakue-To CXeMKM 6binu. A JTuxHUL-
KW B BalLeM XXypHane paccka3san Obl Npo CBOM CeKpeTHble Cxe-
Mbl, €CMNI OH pPeLLUT Ux Korga-Hubyab paccekpeTutb. Takoro, no
€ro crioBaM, Ha 3anaze HeT 1 cTouTt 310 6onblUMX AeHer. Tak UTo
OTHecuUTeCh Kk Moel naee obbeanHeHNs nocepbe3Hee.

Cepreit Kpuk. Mockea.
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Kpumuky npuHumaem, namribl 8biCriams CMOXEM, MUpax yee-
nuqum, Ne 4 u camu He sudenu. A eom ¢ npednoxeHuem He 3Ha-
emM, kak nocmynums. Ham makoe & 205108y HU 6 Xucmb Obl He
npuwrio. — Ped.

PEIMTEJIEHO OTBEPTAKT. ..

...MHe 21 rog. B 6u3Hece gaBHo, net 5. 3aHumaroch npogaxen
3MUTHOW ayAMOTEXHUKU, TakTaM Nniobon NpocnekT hMpMEHHBIV B
100 pa3 ny4iwe caenaH, YeM BaLl XypHan. Heyxenu KTo-To ero
KynuT. ¥ Hapoaa ecTb AEHEXKU N OH UX HeceT B (PUPMEHHbIN Ma-
rasuH, TaM 1 rapaHTusi eCTb 1 NPOBEPSAT NpU Npoaaxe u obbsc-
HSIT, Kak Nonb3oBaTbcs. C BallUM XypHaNoM K Ham NpuLLEen Knu-
€HT 1 nokasan ero Ham. Mbl flonro notom cmesinuck. Koraa ectb
Audio Note unu Sonics Frontier, Heyxxenu Bbl AymaeTe, YTO Ha
KONMeHKax MOXHO caenaTb nyywe? MNpaBunbHO Hanucan B Xyp-
Hane «CanoH AV» [. Ilunees, 4To He4yero camopenblimnkam nog
Horamu nytatbcs. [ycTb G6bl NPULWNKU B Kakon-HUOYAb 3NUTHLIN
canoH un nocnywanu 6bl 3NUTHYI0 TEXHUKY. JIuneeB-To YenoBek
rpamoTHbIN, CaM TOPryeT KpyTon TeXHUKON. KoHeYHo s noHuMato,
yTo Baw xypHan ans Capartoea, PoctoBa v np., Tam ato faeno
noviget, Ho B Mockse, noxanyw, HeT, Tam U cBomx «Myp3annok»
xBaTaerT. A He xoTen Bac obuaetb, HO, yMatko, YTO MHEHME NPo-
pasua High-Enda Bam He nomeluaet. C yBaxxeHnem Huk. MeTuH.
Mocksa.

Cnacubo, Huk., 3a 3abomy. Bbl Hac He obudenu, a mornbKo
npuobodpunu. — Ped.

(Tekcmbi nucem ocmaeJsieHbl 6€3 usMeHeHuli, 8 aemop-
CKOU mpaHCKpunuyuu u nyHKmyauyuu)



HOEJIATCA OIIBITOM. . .

A MNpu ucnone3oBaHun TAHa yno6Ho
npumMeHuTb BakyyMmHoe pene (Puc. 1). OHo
ob6ecneunBaetr 6e3bICKPOBYID KOM-
MyTaumlo B MOMEHTbI BKIHOYEHUSA U Bbl-
KntoyeHus. [loa cny>XuT Ans norawieHust
3[C camomHayKuMK Apoccens npu Bbik-
noyeHun. Tun pene B1B-1B, 10Ax 3kV.

Puc.l

A [1na ctabunusauun aHOQHOro Ha-
Nps>XeHWs B ManoMOLLHbIX Kackagax
O4Y€eHb YMECTHbI NoneBble TPaH3UCTOpPbI B
cxeme napameTtpuyeckoro crabunusa-
Topa. B aToM cnyyae Heobxoavm noneBoi
TPaH3UCTOpP C BbICOKOW KPYTU3HOM U npe-
AenbHblM HanpskeHuem U, Ha 50 —
100V Bbiwe U,,. CTabunutpoHb! B Lenu
3aTBOpa nofbupatoTcs u3 HeobxognMoro
Ug.x- (Puc. 2). Cpasy Bonpoc: HecMmoTpst
Ha CUrbHbIE LWYMbl U GOnbliOe BHYTPEH-
Hee CconpoTUBMNEHUE, MHOTUE CEPbE3HbIE
NPOV3BOAMTENM NPUMEHSIIOT ra3oBble CTa-
OUNUTPOHBI. OTO NULL MoAa, NGO HEYTO
cneumansHoe Ans 3ByYaHus? MNo-moemy,
3TO rMynocTb. To e camoe KacaeTcs Npu-
MEHEeHUs KeHOTPOHOB. Beab OHU Xe cbe-
[aloT AUMHaMKKY U3-3a CBOEro BbICOKOro
BHYTPEHHEro COnpoTUBNEHNUS.

> >
UBX T U Eb|x
|
G
Puc 2

A [1ns noBbiWeHUs cTabunbHOCTU
npegnarato ncnons3osatb CT (reHepaTtop
CcTabunbHOro Toka). [1ns nnaBHOro BKMO-
YEHUS1 aHOOHOTO HaMpPsSPKEHUSI NOCTOsIHHAA
BpemeHu uenu RC BbiBupaeTca gocratou-
Ho GornbLlon (10-30 cek). Ecnu ecTb He-
obxoauMocCTb ynpaensThb UBle, yCTaHOBMU-
Te KMoy Ha TpaHaucTope T, Kak yka3aHo B
cxeme. Puc. 3.

A Y70 BBI CKaXKeTe Npo cxemy, BCTpe-
YyaTb KOTOPYH MHE elle He JOBOAUNoCh?
Tvn namnbl 3aBUCUT OT BENUYUHBI NOTPEs-
nsiemoro Toka — 6H13C, 6C19I1, 6C41C,
6C33C u 1.4. UBblx yCTaHaBnuBaeTcs Be-

Pue.3

nuynHon Toka CT, cosgatollero cmelle-
Hue Ha peaucTtope R. |, nexur B npege-
nax 10% — 20% ot Toka Harpy3ku. Mpu
usmeHenusx |, n Uy . (?) Byoet nsme-
HATLCS HanpsPKeHe Ha pesucTope, TeM ca-
MbIM MpUBOAS K MPOTMBOMA3HOMY Usme-
HEHWIO CMELLEHNs Ha NPOXOAHONW namne,
u U, 6yaer BbipaBHMBaTbCA. Ketary,
npvBegeHHasa cxema ofuH B oguH SRPP,
cm. Puc. 4.

A Ta xe cxema Loftin-White, Tonbko
MHaye HapucoBaHHas U No cmbicny 6nu-
Xe K OopuruHany, 4Yem B XypHane
(cm. puc. 5). MpenmyllecTea Takoi cxe-
Mbl: HernocpeACcTBeHHasn CBA3b ApaiiBepa
(HVWXHe namnbl) C BLIXOLHOW NaMnon, 4To
1 BbINO paHblLEe; UCKMOYeHNe pe3ucTopa
aBTOCMELLEHMS U LUYHTUPYHOLLETO KOHAEH-
catopa Y BbIxofHow namnel. O6a kommno-
HEeHTa CYLLEeCTBEHHO BMUSAIOT Ha 3BYK U
ymenbLiatoT KMNMA kackapga. Hanuuo u He-
nocratku: 1) HeBO3MOXHOCTb MOMYYUTb OT
OparBepa 60mnbLIOoN aMnnnTyAbl packay-
KW, 2) ABa UCTOYHMKA nuTaHus. lMepBbii
MOXHO 06O0WTU, NPUMEHMUB BbLIXOAHYHO
namny ¢ 6onbWUM oTpulaTenbHbIM cMe-
wexuem, k npumepy 300B ¢ U,=450 V,
U.,,=97 V. Eule 6onee noebicUTb Hanps-
XeHue Bo30byXaeHWs Ha BEPXHIO nammny
MOXHO, NPUMEHUB B KayecTBe ApaiiBepa
kackag SRPP. Co BTOpbIM HE4OCTaTKOM
MOXHO cMupuUTbCH. CxeMa noka He oTpa-
©oTaHa, HaxoaAUTCs B CTaguu Bonnolle-
HUA, pe3ynbTaTbl OGHaaeXmMBaloT. YTo cka-
XeTe Bbl?

N YTto n3 ceba npeacraesnsetr A.PA.?
KTo 1 kak Tyna nonagaer?
C. BacsiHuH. Tonbssimmu.

(Kpome amoeo, eocnoduH BacsHuH
denumcs ornbIMoM HaMOMKU 8bIXOOHO20
mpaHcgopmamopa, npednazas crnocob
sepmukarnibHO20 CeKyUOHUposaHus. B
kjlaccudeckux mpydax makol crnocob
umMeem Ha3eaHUE eallemHO020 Cek-
yuoHuposaHusi. OH makxe ebicrnan Ham
6yxmoy4ky nposoda MT®M (mHozO-
XKUnNbHbIU, nocepebpeHHass MeOb 6 numol
(3xkcmpydupoeaHHoU) (hmopornacmosoll
usonayuu, namnbl: 6L6 (RCA) omeye-
cmeenHble: CO-118, CO-122 (1938 2).

TpoHymbl Bawum eHUMaHuUeM U Xe-
niaHUeM okasamb MOCUSIbHYH MOMOW|b.
Mpb1 dasHO nodo3pesaru, 4Ymo Ha rnpPocmo-
pax PoduHbI 80 MHOXXecmee npouspacma-
0m 2paMomHbIe U Nbimiusble, ymerujue
He MoJbKO MoyMcmeos8amsa, HO U C8OUMU
pykamu rnodename, cbiHbl. Umu u 6ydem
npupacmams Poccus. OOHako, Hac npu-
3blgarom Kk omeemy.

® Ecnu ebl pewunu eknodams aHo0-
Hoe makum obpa3om — noxanytcma. O0-
Hako, mokosblli y0ap no aHOOHOMY
mpaHcghopmamopy ece xe bydem, m.k.,
Hado nonazampb, 6bIXOOHasi eMKOCMb
¢unbmpa 6 (xomsi 6bl) HECKONbKO pa3
6onbwe 8xo0HoU. Npaeda, Opoccerb He-
ckorbko caniadum 6pocok moka. BsameH
npednazaem ceoe peweHue. [Npasda,
npuxodumcs nompamume 2Ax6,3V Ha Ha-
karn eakyymHozo Ouoda 6[]22I1. OdHako,
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BKJIIIOHEHUEe perne moxe, Hado nonazams,
He npoucxodum 6ecrnnamHo U K momy xe
8bINpsIMIIEeHHbIM MokKoM (cM. puc. 1A).
lMonyyaemcs d8yx38eHHbIl unbmp ¢
«msigkum» (Soft start) sanyckom. Ecnu
ecmb MoO03PEeHUs Ha Mo 4mo 3mom 0uod
«cbedaem» OUHAMUKY, €20 MOXHO
OmKJIYamp nocpedcmeom WyHmMuUposa-
HUSI KOHMakmamu moeo e 8aKyyMHO020
perie yepe3 MPOMEXYymoOK 8peMeHU
(npumepHo 1 MuUH).

® C napamempuyveckum cmabunu3sa-
mopom Hem npobriem. Cmoum nulb yka-
3amb, YMOo mpaH3ucmopbl Ot amol yenu
nodolidym BUZ41A, IRF730, IRF740.
lMpuobpecmu ux moxHo y ¢pupm «KOM-
r3/1» (men. (095)243-5478) u « META-
OJIEKTPOHUKA» (men. (812)327-3271).

Tam, 20e marno ocnabneHue nomexu
10 nuMaHuto, 0cobeHHo 8 kackadax ¢ He-
CUMMemPUYHbIM NUMaHuemM U 0OHomax-
MHBIM cueHanomM, delicmeumernbHO ecmb
CMbICIT PUMeHsIMb napamempuky. Ymo
)Ke kacaemcsi MPUMEHEeHUS] 8aKyyMHbIX
sbinpsimumenel u cmabunumpoHo8, Mo
30ecb, OymaeM, noMoxem cob6cmeeHHbIl
cnyx u onbim. YacmuyHo Ha amo omee-
mun []. AHOpOHHUKO8 8 cmambe po
RB300 (oO0HOomakmHbIl ycunumernb).
KpemHueebie cmabunumpoHbl obnada-
tom 6oriee pe3kum «OornpPoKUObIBaHUEM»
8 pexxuMm crmaburnusayuu, u3-3a Yea2o 803-
Hukaem OnuHHbIL criekmparbHbIl xeocm,
Komopabil Mpuxo0umcs YUcmumb CKOpO-
CMHbIMU KOHOeHcamopamu. K momy xe,
wym ea3o8bix cmabunumpoHos umeem
criekmparnbHYy0 MIomMHocmb, 6ru3sKyo K
pO308OMY WYMY, KOMOPbLIU MeHee pas-
Opaxaem u «ybumb» komopblil 20pa3do
neaye. BHympeHHee xe conpomusrieHue
UCMOYHUKa numMaHusi 8 OCHOBHOM 3a8u-
cum om conpomuerneHusi 8bIXx00HOU
emkocmu Ha Yacmome 100y. (Cob-
CMEeHHO YacmomHble ceolicmea hurib-
mpyrowux koHGeHcamopos u Ri npoxod-
HO20 3remeHma 6 cmabunusamope — u3
moli e onepbl, 00HaKo, NogedeHuUe Kax-
0020 UX HUX HYXHO paccmampugamb om-
0ernbHO U 3ameM «KeHUMb» 371eMeHMbI,
He yxydwasi CKOpOCMHbIX ceolicme ca-
MO020 b6biIcmpoeo).

® [lo cxeme Ha puc. 3 He o4YeHb ro-
HAMHO, YMO Mmakas cxema 6yOem cmabu-
Jsliu3uposamb, mak Kak ynpaejeHue Ha
3ameop rnpoxodHo20 3remeHma nonada-
em om denumens R u conpomueneHusi
mpaH3ucmopa fno Koniekmopy (O4eHb
6onbwoezo). Ommoeo, 4Ymo Ha OOHOM KOH-
ye denumens npunoxeHo U, ¢ docma-
mMOoYyHO cmaburibHbIM MOKOM 8 napari-
nenbHoU yenu (mom, 4Ymo omeodumcs 8
yenb 6unonsspHO20 mpaH3ucmopa), ewe
Hem 2apaHmuu ocobbix cmabunuaupyo-
wux ceolicme cxembl. Ecriu xe mbi 6ydem
noGasamp Ha 6a3y T2 cueHan owubku,
8om moz0a ecmb cmbics1 6 ICT.

® Cxema nod Ne 4 pabomamb, kak Xo-
menocbk 6bl Bam, He 6ydem! PasHuya Ha
KoHUax pe3aucmopa R (U cm) ocmaHemcs
8ce 8peMsi MOCMOSIHHOU, M.K. MOK Yepe3
Heeao cmabunusuposaH U rpu 803myuya-
towjux ¢hakmopax pocma I, . U yeenuye-
Husi Uy, (cmaHOapmHbil nodxod e mpe-
6osaHussix k cmabunusamopam),
npoeodswue ceolicmea namnbl OC-
maHymcsi HeusmeHHbIMU. [pu ysenuye-
Huu Hagpy3ku Ha R, namnel ynadem 60711k~
we HanpsxkeHus u Ug, , yMeHbwumcs;
npu yeenuyeHuu U, ebipacmem mok ro-
mpebrieHus (Ck8o3HOU Yepes niamriy), 4mo
npu HeusMeHHOM R, 6bizoeem yeernudeHue
nadeHus HanpsKeHUsi Ha Hell U 8 KOHUe
KOHYo8 ydepxum usmeHeHue U, , Ha
npexHeMm ypoeHe. Tozda MOXHO 2060-
pumb 06 06bIYHOM napamMempu4ecKoMm
cmabunuzamope u namna 30ecb He npu
yem. K momy xe p y npoxoOHbIX namn
(6C33C, 6C19I1 um.0.) o4yeHb marno, m.x.
OHU 8ce npedHasHa4yeHb! Ons pabomsi
akmusHoM cmabunu3amope ¢ OYeHb
6onbwum cuezHanom owubku (ynpaene-
HUSI) Ha cemke.

4N Mo nosody cxemsl Ha puc. 5. B cxe-
me L- W'y oboux kackados pasHble moKuU
aHodo8 no NocmosiHHOMy moky. B eawell
Xe HWxHssA namna (dpatlieep) OomxHa
umemb Mok aHoOa makoli e, 4Ymo u eep-
XHSI5, YmMO O080/TbHO NMPobremMamuyHo.

Puc.mA

Hemounux U, 30eck abcomomHo He
npuemsieM, m.K. OH 8KIIIOYEH napariesib-
Ho R, u 6yGem yOepxusamsb (WyHmMUpo-
8amb) 8CSIKOE USMEHEeHUe HarnpsKeHUs1 Ha
R, 3ayem roHadoburicsi emopol ucmoy-
Huk numanus U, ,, konb ckopo ecmb U, ?
HakoHeu, nomeuweHue 8b1x0OHO20 mpaHc-
¢gopmamopa 8 aHOOHY Uernb eepxHel
namnel Oenaem cxemy roxoxeli Ha Kac-
k00, HO mam rnomeHyuan cemxu eepxHeul
namnbl ¢hukcuposaH (cxema ¢ obweli
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cemkoli), ymo daem ebluepbiw Mo CyM-
mapHomy ycurnieHuto. B Bawel cxeme sep-
XHSI51 namna ycunueame He 6ydem, mak
Kak y4acmok cemka-kamood wyHmupoeaH
3/1eMEeHMOM CMEeUeHUS C HU3KUM 8HYm-
PEHHUM conpomusieHueM (a kak uHaqe?
Bbl 3Haeme Opyzoli memod?). Moxem
6bimb, 8 Kayecmee anbmepHamuebl ro-
npobosame cxemy eom makyto (Puc. 5A).
Tozda npudemcs nomydpums ¢ 8XO0OHbIM
kackadom. bydem bnazodapHbi, ecnu
onybnukyeme pesynbmamsl.

® A.PA. — Accoyuayusi Pocculickux
Ayouocbunos. 38yyum ebi3bigatoule, kak
8 omHoweHuu «Pocculickux», mak u no
OMHOWEHU K «Ayouogpunam». YneHom
ee Moxem cmamb Yyernosek fiobozo nona,
ysema koxu u sepoucrosedaHusi. Mbi nu-
weHbl napmuliHo2o YeaHcmea, NMomomy
Hem ecmynumeribHbIX 83HOCO8, Kcus, y0o-
cmosepsiowux napmnpuHadnexHocms;
daxe He ydocyxunucb eblbpamb/Ha3Ha-
yums 60x05. Lns yneHcmea docmamoy-
HO secmu akmueHbIl obpa3 XU3HU
nobosHamenbHo2o0 camodenbujuka (unu
npogeccuoHana), 3asanueamb Hac
Mamepuanamu u coobwams o0 300posbe
nmobumoli cobaku (npednoymumenbHO
makcbl, HO 9mMo He 06s13ameribHO 808Ce).
Cyumaltime, ymo bl yxe 8 psidax A.PA.

Ha Mmomenm eepcmku Ne 3 om
C. BacsiHuHa npuwiio euje nucbMo ¢
uHmMepecHbIM npednoxeHuem. O Hem
e Ne 4.

BOIIPOCH K HAM. .

1. Ecnu, no-eawemy, RB300 npume-
HMMa Ansa 3ByKa, TO MOXeET ObiTb 1 U
70BT 3aurpaet?

2. PekomeHgaumm no npuMeHeHuo
npunosi.

3. Kakue xapakTepucTuku y JaHHOTro
kackaga? TpuoaHble, NEHTOAHbLIE UMK
nepexogHblie? OH paccmaTpuBaeTcs, Kak
Apansep ¢ 6onbLUOV aMNAMTYAON BbIXO-
fba (puc. 1).

4. Ony6nukymnTe cxembl U3MepeHuin
ONS OUueHKM TpaHCOpPMaTOpPHOro xe-
nesa.




5. Y pa3pgobbiTbix MHOW TM-70 nno-
XMEe KOHTaKTbl OT WThIPS B AOHBLILIKE K
WTLIPSIM B kepaMuyeckom Liokone. Mox-
HO NN KaK-TO NPUNAsATbLCHA K CAMOW HOXKE
namnbl? ONbITHBIE MacTepa roBOPST, YTO
MOXET NOMNHYTb CTEKIO.

3. MbparnmoB. BopoHex.

HAIIA PEAKIIUA HA
BOIIPOCEI
3. WBPATMMOBA

1. 3Hakomcmeo ¢ koHcmpykyuel (cm.
cmambio []. AHOpPOHHUKOBa 8 3MOM HO-
mepe) RB300 u xapakmepucmukamu
amodl namribl 8 C8AUEHHbIU yxac Hac He
nosepzaem. Ommoeo, 4mo namna me-
marnnokepamuyeckas, 6e3 cmekna, 3mo
euwje He npomusorokasaHue. Memarnn ons
6arnnoHoe namn npumMeHsncsi 00 8oUHbI.
Ee umnynbcHocms (Kak cHumaemcsi owu-
604HO, YMO 8bICOKUE IMUCCUOHHbIE C80LI-
cmea kamoda UMerm OMHOWeHUe K
UMIYNbCHOMY pexumy pabombl) 3aKiiko-
yaemcs 8 criocobHocmu ebidepxusamb
8bICOKUE MOKU aHoOa rnpu Masibix CMeue-
HUSIX Ha cemke, MPUMOM — OnuUMeNbHOe
spemsi. Ha nonoxumenbHbie cMeweHUs

Puc.1A

cemku namna He paccyumana, U amo He
podHum ee ¢ ' 706T.

2. Omcymcmeue 8 cocmase npurosi
ceuHya, kadmus u npoyel OpsiHU, MOHU-
Xarwel memnepamypy nnasneHus —
mornbko nntoc Crnas cepebpa ¢ orosom
delicmeumernbHO xopouwee cHadobke,
OuYeHb Yacmo ebi0asaeMoe bypxKysiMu 3a
ocobebill dopoeoll npurnoli. O0Hako, Sn
CrocobHo co 8peMeHeM op2aHU308bisamb
Kpucmanu4eckyto cmpykmypy, 4mo ee-
dem K nomepe 0OHOPOOHOCMU Mamepu-
ana natiku. MNoxanyd, lNcp-4 — nyywutl ebi-
6op.

3. HanpsixeHue Ha akpaHupyroujel
cemke 6ydem «depzambcsi» emecme C
aHOOHbIM CUHGhba3HO, Ymo rnoseonsem
cyumampe makoe coeOUHeHuUe «mpuo-
Oom». Boece Hem Hy0Obl numame Kackad
KUIo8orbmom, amo u 0opoeo u 015 300-
posbsi HebesonacHo. [Jocmamoy4Ho npo-
cmo ekrroHumsb Y-50 (ecnu yx Kpome Hee
He Hawrock UHbIX nod pykoli) mpuodom
¢ Ua = 250V npu Uun = 500 V. B mak m
eKnroyeHuu namna umeem Ri = 850 Owm,
kpymusHy S = 5,8mA/ V, ycuneHue = 4,8.
OdHako, npudemcsi pabomams npu la=50-
80 mA. Benu4uHy pesucmopa Hazpy3Ku,
€20 MOWHOCMb, & MmakKxe CMeuwjeHue Ha
cemke nepsoll onpedenume camu.
Cwm. puc. 1A. Bo3MOXHO, 4eM-mo crocob-
Ha rnomoyb cxema Opatlisepa k 6C33C s
3mom Homepe.

4. Becmu oueHKy Xenesa nuwb o
npoHuyaemocmu, kak denarom HeKo-
mopblie, HamMomae U3MepumersibHY
KamywKy Ha 0OUH JTUCMOK cmarsiu, Memo-
dornozu4ecku HegepHo. ViamepeHue npo-
8005im 8 cnabbix MagHUMHbIX NOMsX, U

MomoMy MOXHO 2080pUMb MUWbL O Ha-
YanbHoU npoHuyaemocmu, ede oHa Mo-
Xxem 6bImb 8eriuKa y nepmarnoes u Mana
y mpaHcgopmamopHbIx cmarned. [pocmo
BKJTIOYUMB mpaHcgopmamop 6 cemb U
rnomepumb MOK X0/1o0cmoeao xoda 8 om-
cymemeuu 3a3opa U ¢ HUM — mOoXe Ha Co-
eceMm eepHo. Heobxodumo esodump no-
cmosiHHoe nodmMazHuyueaHue, cyumamap
amnep-eumkuU, 3KeusasleHMHble mem,
4ymo 6yOym y eac 8 pearibHOM mpaHcgop-
Mamope, u morbko moeada deriamb 8b1800.
Boobwe-mo, amo mema 0nsi omoeribHoU
cmambu, U Mbl ee no020moeuM 6 credy-
ouwem Homepe. Moka xe nycmb xomb
yemM-mo nomoeym cmamsbu J. Moir'a u
R. Berglund’a.

5. KosgppuyueHm pacwupeHusi y
cmekna ¢ HoXXKol 0OUH U mom Xxe, a eom
npobnema Moxem 803HUKHYMb C (hITOCOM
0Ons naliku, m.K. ebleo0bl coenaHbl U3 HuU-
kens, nubo u3 cnnaea, Ha3bleaemMo20
gpeppoxpom. Kosap u uHeap, Uz KOmopbIx
makxxe O0enanucb HOXKU, MOXe I/10X0
nasirtomcesi. [Nycmb kmo-nubo u3 Yyumame-
neli nodenrumcsi C80UM OrbIMOM.

P.S. MbI u3o ecex cun He Hacmau-
eaeM Ha ucmuHe e nocrsiedHell UH-
cmaHyuu, 803MOXHO, Ymo adpecam
ye umeem ceoe Hecz2ubaemoe
MHeHue. Mbl nuwb ebIpaxaem ceoe,
Haeckudky. B npomueHoM cry4ae
Ham npuwnocb 6bl Modesiupoeamsb
Kaxxoyr cxemy u ompabambieamb ee
3a eac. OdHako, 651a2o00apumM 3a mo,
4ymo nosisunuckb adpecamasl, 20moebie
npednoxums ceoU peweHUs U
nodenumscs onbimoMm. 3mo padyem
Hac u nomoxem ecem. — Ped.

NAHEJIBKA i1 300B

He mypps nykaeso, namny 300B
(SV572, SV811) MOXHO 3aKkpenuTb 3a Lio-
KOINb XOMYTOM OT KOHAEeHcaTopa noa-
XOLSILLMX pa3MepoB, a K HOXKaM npu-
nasaTb COOTBETCTBYHOLME NPOBOAA.
Bbiroga B TOM, 4TO Nnepexoabl (KOHTakK-
THbIE) CBeAEHbl O MUHUMYMA.

MaHenbKy e MOXHO caenatb ca-
Momy (aBe wTy4ku ans SE Stereo — He
npo6nema). KoHTakTbl nogonayT ot na-
Henn 6C33C. Tonbko He CTOUT TpaTUTb
TOpONnacT Asi OCHOBAHMS — OH He-
NpoYeH M Ha HeM TPyOHO BbiAepXxaTb
pasmepbl Npy pasMeTKe U CBEpreHun
oTBepcTuin. [ins aTon uenu nogonaer
CTEKMNOTEKCTONUT, TekcTonut. Pagu ak-
30TUKN MOXHO UCNOMNb30BaTb MpamMop,
MUKadrekc, kepamuky. TonwmHa ocHo-
BaHMA 5-6 MM; yeM TorLle, TeM YCTON-
uuBee byaer gepxarbca namna. Camu

KOHTaKTbl Ha OCHOBaHUW MOXHO 3a-
KpenuTb BuHTOM M3 . BO3MOXHO, LiaHro-
Bble rHe3ga obecneyunBatoT Nnyyllnii KOH-
TaKT, HO B MHOYCTPUAnbHbIX/BOEHHbIX
pasbemax LUP Takoro kanubpa Hert, He
uwmte. BnonHe nogonaet naHens ot 1811

(ee eLle MOXHO HaTU B MeAULIMHCKMX an-
napatax ansa YBY). A BoobGuie-To, 4epTt
BO3bMU, NOpa HayaTb npoussoauTs 3008
C HOpManbHbIM OKTanbHbIM LIOKONEM.

A.lMyraveBckui.
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Koncrpykrops! ( KIT ), nammer u kommnekryiomue - A&T Sound.

M Kaxzgas monenms npeacraeiaser cobGo#  moHbIM
YCHJIMTEIb MOIHOCTH.

M B xomnzexr BXOZINT NOAPOOHAS WHCTPYKIMSA MO

cOOpKe M HACTPOHKE YCHIMTEIIA

IZ[ Bce aneMeHTE KOHCTPYKTOpa NpPOXOAAT IOAOOp H

TECTHPOBAHHE.

IZI Hcrnomb3yiorcs  KOMIUICKTYIOIHE  BOCHHOTO

NMPHMCHCHHA.

M Jad  BRIIpAMIICHMA  AHOAHOTO  HANPSDKEHMS

TIPHMEHAETCH KEHOTPOH.

M MuHHMaTLHOE  KOJNMYECTBO  Pa3fETMTEIBHBIX

KOHZICHCATOPOB HA IIYTH CHTHAJIA.

M OnTHMaIbHOE COOTHOMCHHE LICHA/Ka4eCTBO.

Ne Mogens  |Psbix, BT| RH, OM| UBx, MB |RBx, kOM| Kr,% | AUX @ -1dB, MNy-«kly (+/- dB)
I |SE 300B1m 8 8 500 50 4 18-20.5 (0.5)

Il |SE 300B2m 9 8 1000 50 4y, 18-20.5 (0.5)

Il |PP 6B4G1m 12 8 750 50 3 20-35(0.2)

IV |PP 6B4G2m 10 8 1500 50 3 20-35 (0.2)

V |PP 5881m1 20 4\8 1000 50 3 18-30 (0.5)

VI PP 5881m2 15 4\8 1500 50 2% 18-30 (0.5)

VIl |PP 300B 25 4\8 1000 50 2 20-35 (0.2)

Buumanue! Bee mogenu KIT cyecTsyroT 4 B BHie rOTOBBIX YCHIIMTENEH.

I-11. Knaccwieckmit ycrmrens Ha 300B. Kackax apaiiBepa BIMOIHEH

Ha npsaMOHakaTbHOM TpHoae 6C4C ( 6B4G ).

II-IV. JsyxtaktHeii Ha TpHOZax 6C4C, Ge3 0OpaTHBIX CBS3CH.
HCIIOJIL30BAHHCM

Hpaiisep

BBIIOJTHCH C

Tpancopmaropa INTERSTAGE.

V-VI Cameiii nemeBbli YCHIIHTENS /U4 HAYHHAIOIIETO ayAHO(HIA.

MEXKKACKAAHOIO

VII. MommubI¥ TPHOAHBIH YCHIHTES 63 00paTHBIX CBA3CH.

Tomumo ocHoBHBIX Mozenel, A&T Sound Bemyckaer u apyrue ( Ha

3aKas ).

dupma A&T Sound usmenuna ceoe

Ha3BaHUE KW TENEPb HA3bIBAETCS
«3onoras Cepenvnar

>4 C.I16., Kanowepckas yn., 1.33

® (812) 114-68-14
'/ (901) 975-83-82
goldenmidle@mail.ru

KNACCNYECKNE CXEMDI

vvvvvvv 26
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B 6yaywem Homepe

Korga npuHsaTO pelleHve o cxe-
Me ycuneHusi (npeaBapuTenbHOro,
MOLLIHOrO), NPUXOAMNTCA 3afyMblBaTb-
ca 0 TpaHcdopmaTope nNUTaHu4,
BbINPAMUTENAX, CXeMe dunsTpaLun.
06 aTux Bonpocax — yntaiTe B Ne 4.

B nepBbIX Tpex HoMepax AocTa-
TOYHO KpaTKo OblNK OCBeLLeHbl Teo-
peTuyeckre acnekTbl paboTbl BLIXOA-
HbIX TpaHcdopmaTopoB. ACMeKT
NPakTUYECKUIN — pacyeT OAHOTaKTHO-
ro TpaHcdopmMaTopa U ero KOHCTPYK-
umsa 6yayT paccMmoTpeHbl B Ne 4.

MHeHue cneunanucra.

CBoe OTHOLLUEHUE K CXEMOTEXHM-
Ke 1 ee BHELLUHUM XapaKTepucTmkam
ycunutens «Mar 3.5» nogenutcs
npocTon netepOyprckuii uHxeHep

[. AHOPOHHUKOB /

N




{co cmp. 30)

NPNNOKEHNE

MHaykuma B marHutonpoBoge B pac-
cuuTbIBaEeTCs No opmyne:

_uae
444.F.T-A’

roe B — nHaykuuns;

U — HanpsikeHne Ha obMOoTKe;

f — vactoTa;

T — YMCno BUTKOB OOMOTKM;

A — nnowaab ceveHus xenesa.

K npumepy, B ctatbe: U — Hanpske-
Hue Ha Harpy3ke 3,4 kKOM nNpu BbIXO4HOW
mouiHocTtu 20 BT.

U= W-R, —+/20-3400 =260B
Mpu nnowagn ceveHusn xenesa 1,5

aonma? (10 cm?) n 2400 BUTKaX UHAYK-
umsa Ha vacrtote 50 'y coctaBuT:

_ 260-10°
4,44 .50-2400-10
=0,49Tn

=4900lc =

Mpu Takon BenuunHe UHAYKLMN Mar-
HUTHasA NPOHWULIAEMOCTb Xenesa npu-
MepHo paBHa 3200, a MHOYKTUBHOCTb
2400-B1TKOBOW OOMOTKU

3,2-2400°-3200-1,5

> =110TH
8-10

L,

OTHolweHne WL/P = 11,5, uckaxeHus
npu 3toM (cM. Puic. 17) He Gonee npumep-
Ho 1,6%.

P.S.Mycte He cmywatoT cTonb 6onb-
lWKne 3HayYeHUs MarHUTHOW nNpoHuua-
€MOCTHU, 3TO NocreacTBUE ycTapeBLUeN
cuctembl eauHuy CGS. [Ina pacuetos
cnepnyet ybpaTtb HOMb Yy BEMUYUHBI NPOHU-
LLaeMoCTu, a cTeneHb 3HameHaTens —
YMEHBLUUTb Ha eQUHULLY.

ONPEAENEHNE CTATNYECKNX
NAPAMETPOB TPNOAA NO
XAPAKTEPNCTNKAM

Y Bac ecTb namna, HO HET Ha Hee cnpa-
BOYHBIX [aHHbIX. A 3a4acTylo Tak XodeTcs
3HaTb ee KPYTU3HY, yCUrNeHue, BHyTpeHHee
conpoTmeneHne. PaccumTatb ux He cocTa-
BUT 0co60ro Tpyaa no M3MepeHHbIM xapak-
TepucTrkam namnel. MpuHUMNnansHas cxe-
Ma Ans CHATUA XapakTepucTuK namnbl
npveBegeHa Ha puc. 1. V1 — ucneiteiBaemMsiv
Tpuod. B1 n B2-perynmpyemble NCTOYHUKM
MOCTOSIHHOIO TOKa ¢ HanpsikeHneM ao 200%
OT MMHUMArbHOIO OTPMLATENBLHOIO Hanpsi-
XKEHUSI Ha CeTKe N MakCUMarbHOro Harnps-
KEHWs1 Ha aHofe.

Ay

V, 8‘9
=(+) +

+(-)

Bi

0+100v 50+400v

uc. 1. Cxema usmepeHul

A1 n A2 — munnmamnepmeTpbl AN 13-
MepEHUsI TOKOB CETKM (MPY NONOXUTENBHOM
noteHuymane) n aHoga.

V1 1 V2 — BonbTMeTpbl ANs 3MepeHust
HanNpsPKEHUI Ha ceTke 1 aHode.

Mpv npoBegeHnn namepenun cnegyet
NMOMHMTb, YTO HN B KOEM Cly4ae Henb3si npe-
BbILLATb MOLLYHOCTb paccesHus Ha aHoae
namnel, paBHy0 NPOU3BEAEHMIO MOKa3aHU
V2 n A2. Pesynbratbl namepeHun yoobHo
npeacTaensTb B BUAE CEMENCTBA BLIXOOHBIX
CTaTMYECKNX XapaKTepUCTUK (puc. 2).

MapamMeTpbl namnbl MO XapakTepucTy-
KaM onpenensitoTcs C NOMOLLbIO U3BECTHBIX
NPUBNKEHHBLIX COOTHOLLIEHWI:

'

lo —— Tok Auoar

fe-a

—|aUg je—

Uao Uoy

Puc. 2. Xapakmepucmuka mpuooda.

d, Al

Tdu, " Au,

|1 _Io

U =UaO=UCS_U02 ' (1)

a

rae Ua — HanpskeHne Ha aHoae B UHTe-
pecyioLlen Touke.

v, _au,
dl, Al

a

— Ua1_ UaO
U, =Ug, L—=1,

'+ (2)

rae U, — HanpsbkeHne CMeLleHus Ha ceT-
Ke B UHTEpEeCYyHoLLEen TouKe

du, Ay,
H=40, " Ay,

_U _Uao

al
Ia = IO_ ch_ Ucz (3)

TouHocTb BennuuH S, Ri u onpepensieT-
Cs1 CTeNeHbIo NPUBNKEHNS KOHEYHBIX 3Me-
PEHUI aHOOHBIX U CETOYHBIX HAMNPSKEHUN U
TOKa K OTHOLLIEHNSIM GECKOHEYHO ManbiX Be-
TNINYUH B OKPECTHOCTSAX paboyeit TOUKM.

3T0T e MeToA NO3BOMSIET oNpeaenvTb
OCHOBHblE NapaMeTpbl Namnbl Mo yXxe nve-
IOLWMMCSH B CNPaBOYHUKE XapaKTEPUCTVKaM.
Ecnu n3secTHbl XoTA 661 ABa U3 Tpex napa-
MeTpoB S, Ri 1 L TO HEAOCTAOLWMIA MOXHO
paccunTaTtb, BOCNONb30BaBLUUCH COOTHO-

weHvem: 1 = S Ri.
. AHOPOHHUKOB
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XOPOWAR NNTEPATYPA

Jack KEROUAC «The Dharma Bums»/Oxek KEPYAK «Bpogsiru OxapMbi»,
1958 r.

«[a 6ynet oTTar n 6narocnoBeHne BO BEKM BEKOBY», — MOMUIICS 51 MO HOYaM B
necy. {1 Bce BpemMs COUMHAN HOBble MOnuTBLI. U cTuwku Toxe. N3peaka Beinagan
CHET, U f 3anucbiBan:»3acHeXeH U COCHOB, NEeC HeXeH, NOMOH CHOBY». OgHaxabl
cchopmynumpoBan «Yetbipe HensbexHoctu: 1.3atxnble kKHuru; 2. HenHtepecHas npu-
pona; 3. CkyyHoe cyllectBoBaHue; 4. [ycTas HupBaHa, — HUKyAa He AeHeLIbCs».
Mnu, ckyvyHbIMK Bevepamu, Kkorga Hu 6yaamsmM, HU Noasns, HA BUHO, HU OAMHOYeE-
CTBO, HN BackeT60mn He MOrMKM YTeLNTbL MO0 NEHUBYIO, HO UCKPEHHIOK NNOTh: « YTo
3a CYKU MYKM cKyku». Kak-To Beuepom Ha CBOEM HOBOM BbIrOHe Yepes Aopory nac-
NUCb YTKU, BbINO BOCKpeCeHbe, No KaponuHckomy paguvo 3aBbiBany NponoBEAHUKM,
u s 3anucan:» MNpeacraBste cebe: GnarocnaBnATb BCEX XUBYLLUX U YMUPAOLLNX
yepBel B BEYHOCTU U YTOK, KOTOPbIE KIIOKT UX... 3TO U eCTb cnyx6a B BOCKPeCHOMN
wkonex». Bo cHe s ycnbiwan cnosa: « bonb — Bcero NuLlb B3gox HanoXxHUUbI». Mo-
LLIEKCNNPOBCKM 3TO ObINo Obl: «AX, BoXe MOI, Kako MOPO3HbIN 3BYK».

)

REAL NEWS

ockonbky Opuk bapbyp (E.Bar-

bour) npurnawer dpupmont S.E.D.
ONsl OLEHKM BHOBb pa3paboTaHHbIX namn
Tuna 7591, 6550, SV811, SV572, 3CX-
300A1 u ap., 1 NOCKONbBKY Hawu npea-
noxenua S.E.D’y He BO3bIMeNu AeicTBuS,
Mbl peLunnu 3aiTtu ¢ Teina. bap6ypy oto-
cnaHo npeanoxeHue no cetu Internet.
BbITE MOXET, TakUM «KPUBbLIM» COCOGOM
yAacTcs NOBNUATL Ha CUTYaLMIo B oTeve-
CTBEHHOW NamnoBOM MPOMBbILLNIEHHOCTU.
Opuk, 6yab TposHCKUM KOoHeM!
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mplifiers Cankr-lNetepbypr
& MontocTpoBKkMA Np.72
ube Sound (812) 2453774 po6.34

Tpaxcdopmartopbl: BbIXOHbIE, CUNOBLIE.
Namnbi; 6C4C, 300B u niobbie apyrwe
KiTui: 300B SE, 6CAC PP

Yeunurenm : niobbie

BCE, uto cBAzaHo ¢ XOPOLUMM 3BYKOM! “

® 1k

V

Cnywait 6GessByune,

Canyway ¥ HaclIaxpaicss TeM,

Yero Tebe He OaBamuM B XMSHM ——
THUDAHOM .

Ppasa Texymwero MoMeHTaA:

“Croapxo BCEro mo x...
IpOCTO €.... MOXHO.
Voppnau [II.

Bama Buka.

/
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KoHcTpykTopbl (KIT), namnbl n komnnektytowmne — A&T Sound
BbixogHble TpaHcdopmaTophbl

7/
Pacqu M M3TOTOBMEHNE TPaHCOPMATOPOB MPOU3BOAMTCH O METOAMUKAM

Libikvna v Dr.Partridge.

Haunbonbliee BHUMaHWe yaensaercs o6paboTke M TeCTUpPOBaHUIO MarHUTonpo-

Boaa.

v/ o
Bce TpaHCpOPMaTOpbl NPOXOASAT HACTPOIKY U KOHTPOSb B BBIXOAHBLIX Kackagax

NPpU HOMUHanNbHLIX peXUMax.

w,
M3I'OTOB.I'IeHMe ntobbIx Tpch¢>opmaTopOB no wHAunBMAyanbHbIM 3aka3aM.

B
z‘s.o'ﬁéfZ E 80
&3
J E-

e'r—r—ﬂ

SL

PekomeHyeMbie namribi Pmax RIR U Tun | AYX @ -1dB lNy-kl'y Mpumeyarust
300B, 6C4C, 2A3, 6550 20 2.5«OM-80m | SE 18-20.5 90MA
2x300B, 2x6C4C, 2x2A3 30 1.25kOm-80M | PSE 18-20.5 180MA
300B, 6C4C 30 5kOm-4/80Mm | PP 20-35
6L6, 6MN3C, 5881, EL34 40 6kOM-4/80m | PP 18-30
6IM3C, 5881 40 6kOMm-4/80m | PP 18-30 UL
5881, EL34 20 3.5kOm-80Mm | SE 20-20 90MA
300B, 6C4C 20 2.5kOm-4/80Mm| SE 18-20.5 90MA, KaTOAH.CB.

Kpome aroro, A&T Sound moxker npeioxuts Bam yciyrs no noabopy namn
( ammel OpOXOAAT TEPMOTPEHHPOBKY B TeucHHE 48 4YacoB, mOCIE 4Yero
noACHpaloTCs MO OCHOBHBIM HAPAMETPAM ), NPOYHE KOMILIEKTYIONIHE
JaMnoBeiX YM, Apyrue JaMmoBbie KOHCTPYKIMH - KOpPpekTopsl RIAA,
TeNE(OHHBIC M TPEIBAPHTEILHBIC YCHIIHTENH , @ TAKKE MHOTOE JPYTOE.

«3onotas CepenuHa»
C.I16., KaHoHepckas yn., .33
& (812) 114-68-14

& (901) 975-83-82

goldenmidle@mail.ru
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HE BPEMsA BEIATH HOC!

N, noxamyticTra, He BOCHPMHMMANTE 5TO, KaK IPOAB—
JleHre QaNbUMBOTO ONTMMM3MA .

Kax BH BaMeTMyM, B XypHalie (B IMNEepBHEX IBYX HOMe-—
pax) abCOoJIOTHO HET peKJlaMbl, MOXET OBTb, KpoMe «OObaB-—
JileHM Ha sBabope». Tenepb BOT NOSBMJACH. DTO He Hama
NPOOaXHOCThb, S3TO XeJlaHMe KOMIIaHMM OaTb MHOOpMALMIO O
cebe, 4YTOOB B KOHIle KOHLIOB OKasaTbCs IOJI€3HBI—
My Tebe, uuTarenb. HeT OGojybmert Oemnel 0Jisa
M3naHus, Korza, Xejlas BaloJlyuYMTh TOOOJbIIe
pekylamMoziaTesiel, OHO OKas3hHBaEeTCS B IIOJ—
HOM 3aBMCHMMOCTM OT PeKJIaMHBIX HOeHeT.
VsmaHre Takoe HMKaK He BJIMSAET HM Ha
PEIHOK, HM Ha MHIOYCTPUIO, Ha KOTOPYI
OpMEeHTUPOBaHo. OHO NONPOCTY CTaHO-—
BUTCS CaMOLOCTATOUYHEIM, M OYEpeIHOM
TUPax BHXOIOUT B CMUIIy MHEpLUMM — He
CXOOMTE X€& C TIIOOMOCTKOB, B CaMOM
nerne. «BecTHMK» yxXe BIMSET Ha JlaM-—
MIOBYK IPOMEIJIEHHOCTL, B 4YeM BH yBe-
ouTechk B caMmMoe Oiymxalnmee BpPeMs .

Ila, MBI HaxallbHO 3asBJIsieM, UYTO peK-
JlaMonaTeJ HaM HYXHEl, M OHM y Hac OynyT.
B3aMeH ofemaeM, YTO MaTepHMalbl Ha HallMx CTpa-—
HMLlaX CTaHyT 0oJiee MHTEPEeCHBIMM U NPUOIVKeHHBMN
Kk peanbHoMy audio. Ecim kTO-ymOO NpPencTaBUT YTO-—
JMOO «IOJIYNPOBOINHMKOBOE», BHAUUT IOSABATCSA CTaTbM C
KOHCTPYKUMSAMM Ha TPaH3McTopax. B sToMm Oenbl HeT. I'nnab—
HOE, UYTOOE OIyCH, KakK TEeXHMKO-JIMTepPpaTypHEE, TaK U
OTKPOBEHHO TexXHapCkue, OBUJIM SICHBl, TOYHH M MOTIJIM YeMy-—
60 HayduUThb IOPYyTUX.

Mel TIOTMXOHBKY BBIIIOJIHSEM CBOM oOOemaHMs: HaKOHell,
onyBnukoBanm cxemy Ha RB300-3CX, uwacTe cyneprnpoek-—
Ta. Ha ouepenu TemMa C aKyCTMKOM I IpeIBapMUTEJIbHEM
ycunuresneM (c koppekTopoM RIAA pmnsa BmHMIA) . l[lome-—
JIMMCSl peallbHEM MHXEHEPHBIM PacyeTOM BEIXOOHOT'O TpPaHC—
dopmaTOopa M maxe NPencTaBMM HEKOTOPHE W3 HUX O
OLIeHKM Ha oudepenHOM BeIcTaBke Poc Xam 2Hn’ 95, Oyne
OHa COCTOMTCS. A eClM CIy4YMTCS 4yno, M HaM InpenocTa-—
BAT B noJb3oBaHme Clio m Sofia, To Bac xmoyT BecbMa
MHTEPEeCHEe NyOnMkauuM KOHCTPYKUMM Ha BU TeTpomax m
OTeYeCTBEHHEIX MMKpOJaMIax, ©Jaro, BOEHHas TeXHMKa
BEeCbMa CIOCOOCTBOBaJla MX IOABJIEHMIO UM PasBUTUIO. Mo-
KEeTe€ HauMHaATh NPUTJIAOBBATBCA K pasjauudeM I'Y, TK u
CBEPXMUHMATIOPHEM «OPOoOsSM». 32To OyneT OOJBIIOM CHOPII—
pu3. Boobue-TO, mMrpaTk pPOJb JIOKOMOTMBA TAXEJNO. M
HE CHOCOOHH NEPEMOJIOTUTH Kydy MOEN UM BOIJIOTUTH MX B
xeJese nJda obmenoCTyNHOM Nybnmkaumm. I[loToMy HaMm Go-—
Jee, YeM pekJaMa, HyxXHE Bamm uuen, Bamm BONPOCH
(IycTe He BCerjla TEXHUYECKM KOPPEKTHO IOCTaBJIeH—
HEBIE) .

Hacroamme DIY-epe He HOOJIKHE, ACKPHB POT, HOXMU—
maTecs clenyomero HoMepa «BecTHmka», HO caMy Npobm-—
parbcsa CkBO3b nebpmu, OpocaTb BEBOB OOLENPMHSATHEM 10—
HATMAM. OdulMalbHBEE XyPHaJIEl BeCcbMa XUTPOYMHO
MICHOJIb3YIT aynuoMudsl, yBOLS uMTaTeJlell BCe Oajblle OT
ucTMHE — JIYUIUV AMNNAPAT TOT, KOTOPHM I[OCTPOMIIE CAM.
Mel maBHO 3aMeTMIIM, UYTO HaCTOosflMe «MOHCTPB» 3Byka —
(N.K.Shishido), D2puk Bapbyp
(E. Barbour), Puk BepranyHn (Rickard Berglund), Hesn-

Hoby K. llummmnpo

[ISITEA YT'OJ1 IJIST
PEIAKTOPA

con Ilacc (N. Pass) wu npyrue

HMKOTHOa He «b6nynar

SSEKOM» IO IOBOOY CYINEpP3JIEMEHTOB M cynepcxeM. Illpe-
KpacHO pasbmpasick M B TOM M B IPYyI'OM OHM IIpexIne
BCETO peaym3yiT COOCTBEHHYKO MIEKH, OOBOAS €e IO M3-—
BECTHOT'O MHXEHEPHOTO mMKa. VM NO3TOMYy HaC HECKOJIbBKO
CMylaeT NPMBEPXEHHOCThE COOTEYECTBEHHMKOB K CaMbIM UTO
HM Ha ecTb cynepnamnam (300B - dream Tube),
BK30TUYECKMM KOHIEHCaTopaM M BEXOIOHEM
TpaHcbopmMaTopaM C cepebpsHOM OOMOTKOM
(Ha xymnoyM koHell — BeCKMUCJIOPOILHOM Me-—

o ). 4Yro, C OCTalbHEM YXE& BCE B
nopsanke? BaMm yxe HMYTO IOpyTroe He

IO XOOUT, KakK TOJIBKO caMoe JIydlee

B Mupe? Tak MOXHO IOJITO CHUIETb U

xIOaTbk, KOIIa 2Ta DK30TMKa, HaKO—

HEell, CTaHeT IOCTYIHOM, NIPU 3TOM

HYYEIo He gpenaTb. Kak TOJIBKO OHa
okaxeTcs y Bac Ha cTojyie, B pekJya-
Me NOSABMTCS OpyTasi, M BHOBb COMHE-—
HMSM He OyneT KOHLA.

CMmeJiee npoOyNnTe CBOM BapMaHTH U
yame IJIOMTE Ha [O3JalleHHEE MMIOPTHEE
WUIPYWKMY. 9TO MUCKyLEHMEe He CTOMUT TOTO Kal-—
dba, KOTOpPEII MCHEITaeTe BE, COeJlaB CBOM [EPBHIL
annapaT Ha IOHSTHHEX M IOOCTYIHBIX D3JIeMeHTax. I[locye
BTOTO CcHaleT IeJleHa MMUCTUKM M OPYyTOoI'o TaMHCTBa, BEH
noyMeTe, YTO NpMIIla Iopa COBEPUWEHCTBOBATHCS U MAOTHU
maneme B CBOMX TpeboBaHMAX. He TepsanTech NOI HAIo-—
POM PEeKJIaMH .

A 3a CBOEIrO uMTaTeJNs UM peKjaMomaTejs Me OyneMm
Goporecsa!
BcTpeTuMcs He Io3Xe BeCHE 98-pp!

N.o.m.pen. A. BeJskaHOB
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MpuHUMNUanbHas cxema OKOHEYHOTO YCUNUTENS C BbIXOAHOM MOLLHOCTBIO 20 BT, NOCTPOEHHOIrO
NONHOCTBIO NO ABYXTAKTHOW CXeMe.

| P PP o 1 I T—

XypHana, ero U3rotoBrieHMM u pac-
NPOCTpPaHEeHUU:
OdopmneHune xypHana: Apku-

T Ha I1. (MuTtep), Kysbmuu A. (nanotc-
Kue PUCYHKU — 3TO ero pyk aeno), Tu-
xoHoBuv E. — BepcTKa.

Matepuansbi: PeweTHeB A. (nam-
noBas kKomnaHua Nine, Ten:

K Aod - (812)553-27-23, MNMyrayeBckun (cb.
A 1 o A&T Sound - namnoBsble ycunu-
FO& womu CAR Tenwm).

Mart. nomowk: Eropos C. (nam-
nosas komnaHusa Nine).

BcemepHaa nomouwb: ®Ppo-
noB B.B. (¢. PakTop-CepBuc).

BeckopbicTHas nomowb: Bopu-
coB M., LiBeTukoB EBT.

PacnpocTtpaHanu xypHan: Na-
utilus (r. Mocksa), LLinsixos A. (r. Mo-
ckBa), OmutpueB A. (r. Omck), Ma-
nbiwes lO. (r. XapbkoB), BacsaHuH C.
(r. TonbsiTTH), Myrayesckui A. (r. C.1le-
TepOypr).

A Takxke Obnarogapum Tex uuTa-
Tenew, KToO He NONIeHUNCA HanucaTb
M OTNpaBuUTbL NMUCbLMO B Hally CTO-
poHy. Mbl ux (3TM nocnaHus) no-
npexHemy xaem. Haw appec:
192284, r C-N6, yn.AvumuTtpoBa, A.7,

‘ v
Kopn.2, kB. 93. [I03BOHUTbL MOXHO NO
. Ten: (812) 101-4769. OTnpaBuUTL
(.\OR Y AUCllO ulllml dakc: (812) 251-0319.

. /
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Mocksa, "MNaHopama” (095)-921-16-43, 924-53-81,
Cri6, "MMmnepusa 3Byka” (812)-183-60-00
Cepsuc: Mocksa, fluxos nep., 4.5 (095)-299-54-39

3 napbi AC
-X TenedpoHoOB

3TMM netom B JTio6epeLikom 1K co
CTOANOCh 3HAYUMTeNbHOE CO-
6bITMe: cryLany akyCTU4eCKyo CUCTEMY.
®Pokyc B TOM, YTO CMCTEMA He COBCEM
0o6bluHas!, Tak Kak usnyyaTternem siBnsieT-
csa Tornictoe (7MMm) ctekno. BosbyxaeHne
NPOUCXOAUT OT cneumanbHbIX «ABWKUTE-
nevi» anekTpoaMHamunyeckoro Tuna. Pas-
Mepbl cTekna nopsgka 600x1000mMmMm.

Cuctema MHOrononocHasi, ofHako Uany-
yatenb eAuHbIA U, HECMOTPSA Ha Maccy
(okono 7kIM) cTekna, HEXBATKU BbICOKUX HE
owyuianock. B HmxHeM avanasoHe cuc-
TemMa yBepeHHO Bocnpoussoguna 20Iy,
npv 3TOM MOLLHOCTM NTaMMOBOro ycunmre-
na (Gubin Labs, 20BT1) BnonHe xBaTarno.
Mo n3amepeHusM YyBCTBUTENBHOCTbL CUC-
Tembl okono 91-93a6. Hennoxo Gbl el
okasaTtbca Ha PocXai 3Hpe, ecnu ¢ cuc-
TEMOI HUYEro 40 3TOro BPEMEHU He Cry-
yuTcs.
I_IeTep6yprCKaﬂ cdvpma A&T Sound
yBepeHHO ccopMynupoBana
CBOI [eATenbHOCTb: NPOU3BOACTBO
namnoBbiX KOHCTpykTOpoB (KIT). OHKM
afpecoBaHbl B NepByo odepeab Hebora-
TbIM NIOOUTENSM, XOTS1 €CTb MOAENb U AN
COCTOATENbHBIX MoAEN, NOMeLLaHHbIX Ha

BECTHNK A.PA.

ayauotBopyecTBe. BbixogHble TpaHc-
copmaTopbl 06eLLaloT yNoXUTLCA B Ana-
nasoH $ 50-100. Ecnu atux $ y Bac 6onb-
Le, Bo3aMoxHo u «only for you». Long Live,
A&T Sound!

crnen 3a Manley ¢upma SPb

Sound Takxe pelumna ocunuTb
OAHOTaKTHUK Ha MM70. B otnuune ot ame-
puKaHCKOro, Haw 6yaer cTouTb cylle-
CTBEHHO [eLleBre U, XOTa NpoaormkaeT
ObITb HEOOCTYNEH KaXaoOMy [fsi cepbes-
HbIX NoAen LeHa nokaxertcsi cHocHon. K
OBYM MOHOGNokam npeanaraetcst U npea-
BapuTenbHbIi yeunutens. Mo yTeepxae-
Huo B. MeneepneBsa (pykosogutenss SPb
Sound), «npea» co3gaH cneumanbHO Ansa
paboTbl C HOBBIMU yCUNUTENsIMU. Tak YTO
TOT, KTO 3ax04eT NpuMobpecTu BCO TpPou-
Ly, NOCTYNUT MyApO.
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