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OT ABTOPA

KOHLIEPTHBIM 34T HA KOJIECAX O

Moeii >keHe Benne -
OHa Bepufa B MeHs Bcerga.

OT ABTOPA

B Poccum HefocTaToK CpeacTB TpagULMOHHO KOMNEHCUpy-
eTCA OPUTUHANIBHOCTBIO PELLEHWNA, 1 3Ta KHWUra npefHa3HayveHa
B NepBYHO 0yepeab TeM, KTO NPUBbIK BCe AenaTb CBOMMU pyKa-
MU. ITO He Nocobue No PeMOHTY MarHUTO/, U He PYKOBOACTBO
Mo KOHCTPYMPOBAHUID FPOMKOrOBOPUTENENR, N He CPaBOYHUK
HauMHaKoLLLero NA0THMKa. X0TA KHUTOM MOXHO M0JIb30BaTbCA U
B 9TUX LeNsX, ee rnagHasa 3afgaya - 06beANHUTb U cUcTeMaTu-
3MpoBaTb OCHOBHblE CBeLEHUS, HEOOXOAMMblE KOHCTPYKTOPY
aBTOMOOW/IbHON ayfLMOCUCTEMbI, He MpeBpawascb Mpu 3Tom
B rMOpua 3HUMKNOMNEeANYECKOr0 CNoBaps U apMEMCKOi MHCT-
pyKuuu. Mpowy He CyauTb CAULIKOM CTPOro: HacKO/bKO MHe
N3BECTHO, 3a rofpl, MpoLleALe C MOMeHTa BbIX0a NepBoro n3-
AaHus, ApYrMx NonbITOK TaKoro poda 60/blle HUKTO He npef-
npuHan. Ho KpUTUKOB XBaTaerT...

KHuvra TwatensHo CTPYKTYpUpoBaHa, 3To 06/eryaet nouck
HY>XXHOW MH(opmMaLmn. Mo ToW e NPpUYMHE HEKOTOpPbIe MON0Xe-
HUS MHOrAa NoBTOPAKOTCA. bnarogapsa aTOMy YyMTaTb €8 MOXHO
CNto60ro mecta u B 106y CTOPOHY, HO i PEKOMEHAYHO B NEPBbIi
pa3 BCe e NpPoYnTaTh ee TPagULMOHHBIM CNOCO60OM - C Havanau
[0 KOHUA. Hapgetocb, YUTO OHa OKaXeTCs NONe3HONW LUMPOKOMY
KPYry Nto6uTenein My3bikn, 1 He TOIbKO aBTOMOGUINCTaM.

# cTapancs no BO3MOXHOCTM M36eratb CMOXHbLIX POPMY/ 1
TeopeTUYecknx 060CHOBaHWIA - TONbKO BbIBOAbI, UMEIOLLNE
NPaKTUYeCKYH0 LLEHHOCTb, MO3TOMY XXeNakLWwmnx nofy4mnTb Nog-
POGHYHO MH(OpPMaLMI0 OTCbINal K CreunanbHoW nuTtepartype.
KpaTKunit CnncoK MCnosib30BaHHbIX TPYAOB €CTb B KOHLE KHUTK,
ero MOXKHO pacLUMPUTb eLlle B HECKOJIbKO pas, - HO A BOBpPeEMS
ocTaHoBMNCA. Henb3sa 00bATb HEOOBLATHOE: CAMLIKOM [UHa-
MWYHO pa3BMBaeTCa 3aTa 061acTb TEXHUKKU, NO3TOMY NOAPO6HO
paccMOTpPeHbl TO/IbKO Te PeLLeHns, KOTOPble Ha HACTOALL M MO-
MEHT CTa/Il KNacCUYECKUMMU.

Bbipaxkalto CBOK VMCKPEHHIOK NPU3HATE/IbHOCTb BCEM, KTO
NPAMO UM KOCBEHHO MOMOT CO3[aHUI0, @ MOTOM W Y/TyYLIEHUNIO
3Toi KHMIrK. Cnacmbo n KHUTe - OHa YB/eKna 3a coboli aBTopa.
Kak 1 MonoXeHo nutepaTypHOMY NPOU3BeLeHNIO.

Mocksa, espanb 2008

CornaweHune
OCHOBHbIe TEPMUHLI U onpeaeneHna B TEKCTE BblAENEHBI
KypCuBOM.



ABTO3BYK, wwm car audio/- Taxenas gpopma
ayanothmnnnm, Bolpaxarowancs B CTPEMIEHNN LOOUTLCS
nAaeasibHOro 3By4aHnst aBTOMOGU/bHON ayANoCMCTEMBI.
MepenaeTca Npy KOHTaKTe ¢ HocuTenem 6onesHN.
NeyeHnto 06bIYHO He nogaaetcs. CKPbITbIA MHKYHALMOH-
Hbli MEPVOL, - OT HECKO/bKMNX YacoB A0 HECKO/bKMX
MecsiueB. B Hauane XXI Beka goCTUr Maclitabos
anmaemmn.

BonbLuoii My3blikasibHbI cnoBapb. Mockea. 2050 rog
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1. YTO TAKOE ABTO3BYK

LLie HefJaBHO XXeNlaHne MeTb B aBTOMOOU-
ne ayamocuctemy knacca Hi-Fi pacue-
HMBANIOCb 6O/ILLUMHCTBOM OKPYXXatoLnx
B lyyLeM cyyae Kak NmKoHCTBO. OfHa-
KO NS MHOTMX aBTOMOOGUANCTOB MallW-
Ha npeBpaTuiacb B HeYTO 60/bLIee, Yem
NPOCTO CPeAcTBO nepeaBMKeHnsA. OTHO-
LLUEeHMEe K aBTOMOOW/IIO KaK K cpefie obuTa-

HNA YXX€ HE BbI3bIBAET HEAOYMEHNA OKPYXaKLWKWX, a NOKNO

HUKOB Ka4eCTBEHHOI0 3ByKOBOCMPOM3BEAEHMSA U MybTUMeANA
B aBTOMOOW/IE CTAHOBMTCS BCe 60MbLUe. YenoBek, NPOBOAALL NI
3a py/qeM HECKO/MbKO 4acoB B A€Hb, XOYET CAyLlaTb HE TOMbKO
nocnefHne M3BeCTUS, NO3TOMY BMOSHE 0OBLACHUMO >XenaHue
MMeTb B MallMHe HeyTo 6onbluee, YeM MPOCTO «MarHMTona +
[Be KONOHKW». ABTOMOOW/Ib HEPELKO OCTaeTCH e4UHCTBEHHbIM
MEeCTOM, Fae MOXHO MOCAyLaTb My3blKy B CBOE Y/0BO/IbCTBNE,
He co3faBas Npo6nem OKpyXXatoLnm. A MynbTUMEANAHASA CUC-
Tema cnocobHa NpeBpaTUTb €ro B 4OM Ha KoJfiecax.

He BepbTe TeM, KTO FOBOPUT, YTO My3blKa B Ca/loOHe aBTOMO-
6UNS XOPOLLO 3BY4YaTb HE MOXET «MO OMNPeAeNneHuo», a cTano
ObITb, He HY)XHa. XopoLlee 3By4aHMe B Ca/loHe aBTOMOGUASA He
TONIbKO BO3MOXHO, HO U HEOOXOAMMO - MO KpaliHel mepe, ero
Bnagensuy. Mo gaHHbIM NOCNeAHMX UCCNef0BaHWIA NPaBUIbHO
nofgo6paHHas My3blKa CHUXaeT YyTOMAAeMOCTb BoagnTens. Ofa-
HaKO HMKaKOro OCOGEHHOro «aBTOMOOW/ILHOTO» 3BYKAa HET U
ObITb HE MOXET, XOTSi KOHCTPYMPOBaHMNE KayeCTBEHHbIX aBTO-
MOGU/IbHbIX ayAMOCUCTEM MMEET CBOU CneLuguruyeckmne 0CooeH-
HOCTWU. DTO CBA3AHO C aKyCTUYECKMMW CBOMNCTBAMM CasioHa aB-
TOMO6MNA, 0 YeM ByfeT pacckaszaHO no3sgHee. Kcratu, MHOrme
NCNOMb3yeMble B aBTOMOOM/IbHLIX ayAMOCUCTEMAX PeLleHUs
BNOJIHE MOXXHO PacnpoCTPaHUTbL U Ha JOMALLHIOK annapaTypy.
O6paTHOE BEpHO TOJ/IbKO O0T4acTm!

He KaXkablin aBTOMOOW/b CTOUT NPeBpaLLaTb B KOHLUEPTHbIN
3an Ha Konecax. HeT cmbicna TpaTuTb CUMbl U CPeACTBa, ecnu
My3blKa/lbHble BKYCbl BNnafenbla OrpaH1M4YeHbl He3aTeinnnBoli
MY3bIKOIi. [1ns ee BOCMPOM3BEAEHUS HE TPEOYETCA HU LLINPOKO-



ro AMHaMMYEecKOro AuanasoHa, HU NpaBUIbHON Mepefaymn Hio-
aHCOoB 3BYy4YaHMA. B nopobHbIX cyyasax xopollas akycTuka
NMpocTo MPOTUBONOKA3aHa: BCe Orpexu 3anncu 1 UCMONHEHUS
CTaHOBATCA cpa3y 3ameTHbl. aean Hy>KeH He BceM. CKOMbKO
Nofei AO0BOMbHbLI CMyyaliHbiIM HabopoM anmnapaTypbl - NLLb
Obl OHa He Xpunena n Noaxoaunna no LBeTy.

3aT0 NOK/IOHHUKAaM «HaTypasibHbIX» XaHPOB OTKPbLIBAETCSA
lWmpoyaiiee none ans AeaTeNbHOCTM. Kak HET ABYX OA4MHAKO-
BbIX aBTOMOGMNEN (3TO NpeKpacHO 3HAKT aBTONOOUTENN), TaK
HeT 04UHAaKOoBbIX ayanocuctem. Co3gartesito BbICOKOKAYECTBEH-
HOM YCTAHOBKM MPUAETCA CTaTb KOHCTPYKTOPOM, XYLOXHUKOM,
MEXaHWKOM W OBnafeTb elle LEeCATKOM ApYrux cnewyuanbHo-
CTeil. ABTO3BYK - 3TO CMaB MY3blKW, HAYKM U CNOPTa, NOUCK
3aKOHOMEPHOCTeN 1 BblpaboTKa TEOPUIA eLLe XAYT CBOUX nep-
BOOTKpbIBaTeNEN.

Hepenko nouck mgeana MAet rogamu. OTOT yBNeKartesb-
HbIV npouecc (MOpoii aaxe He NPOLECC, a COCTOSHKUE), MOMUMO
TOYHOrO pacyeTta, BK/OYAET B cebd Hemanyto LOM0 «llamaH-
CTBa», a caMble yAauHble YCTAHOBKW CPOLHU NMPOU3BELEHUAM
nckycctBa. O60MTUCH NPU 3TOM TObKO FOTOBLIMU U3AENNAMM
NpaKkTUYyecKNn HEBO3MOXHO. HeoOblYHble KOMMOHOBOYHbIE W
CXEMOTEXHUYECKMNE PeLLeHNs HecyT B cebe MHANBUAYANbHOCTb
aBTOpa, a camble yauHble CTaHOBATCA 06BEKTOM AN1A Nojpaxa-
HUS. B 3TOM nnaHe aBTO3BYK NO406eH aBTOCNOPTY - HOBUHKM,
OblBLUME KOrAa-TO YAe/oM PeKopAHbIX aBTOMOGWEN, Tenepb
NPUMEHSAOTCA B CEPUITHOM NPOU3BOACTBE.

Bnpoyem, aBTO3BYK YXe cTan OAHWM W3 BUAOB CnopTta.
B onMMnniAcKyto nporpamMmy OH NMoKa He BKIKYeH, HO 3TO [eno
Oynyluero. 3a py6exxoM COPeBHOBAHUA MO KayecTBY 3ByYaHUS
aBTOMOOW/IbHBbIX ayAMOCUCTEM MOBOAATCA YXe MHOro JeT.
B Poccun copeBHOBaHMA pa3nMyHbIX (DOPMATOB PerynsipHo
nposoaAaTca ¢ 1998 roga v HEUM3MEHHO NpPUBMEKaKT 60/bLIOe
KONIMYECTBO 3pUTe/eil M YHaCTHUKOB M3 pa3HblX ropofos. 3a
npoLlealine rogbl reorpadus COpeBHOBaHWIA pacLUIMPUNAcCh:
npoLuna cepus COPeBHOBAHMI Ha NMepBEHCTBO Ypano-Cubup-
CKOr0 pervoHa, psj CopeBHOBaHUN Ha JanbHeM BocToke.

Mo3aHee Poccus ctanauneHom EMMA - eBponeiickoli ac-
coymaunmn aBToMmobubHOro MynbTuMema. Camas 3pennuyHas
4acTb COpeBHOBaHWUI - dB-drag, «roHka 3a fgeunbenamu», Bbl-
Jenunacb B CaMOCTOATENbHbIA BWf aBTO3BYKOBOFO CrnopTa.
YBenuyeHvie yucnia MynbTUMeLUIAHBIX CUCTEM NPUBENO K HEO6-
XO0ANMOCTU BblaenuTb B 2003 rofy OTAeNbHbIA Knacc y4acTHU-
KOB, HO Y)Xe B 2004 rofly BHYTpM Kfiacca «My/ibTuMema» 6b110
BBELlEHO BHYTpPEHHee [eNeHue.

B 3aBucumocTn 0T hopmaTa COpPeBHOBaHWI CyfelicKue
Opuragbl No cneunanbHOW CUCTEME OLEHMBAKOT MCMOSIHEHUE
YCTaHOBKM, CYObEKTMBHOE KaueCTBO €e 3ByYaHUa U 0O6beKTUB-
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Hble NapaMeTpbl: YaCTOTHYI0 XapaKTEePUCTUKY CUCTEMbI U MaK-
CMManbHbI ypoBEHb 3BYKOBOIO fAaBneHus B casioHe. Mobeau-
TeNX NONyYarT NPU3bl, AUMIOMbI N KyOKW.

Bnarogaps pactyLiemy nHTepecy K aBTOMOOU/IbHOW ayamo-
TEXHVKe MOSBUINCH CNeumnann3mpoBaHHble n3gaHuns, npegnara-
toLLMe rOTOBbIE PeLeHns B aToM o6nactu. B TO ke BpeMs OHU
[al0T HEMAsIO MULLM ANS pasMblLLNEHWUA caMofeaTeNlbHOMY KOH-
CTpyKTOpY. My6/anKaLmm Ha aTy Temy NOSABUNCH U B pPafuoio-
6uTenbckoi nutepatype. KoHeYHO, 3aHMMaTbCA CaMOCTOATE b-
HO pa3paboTKOM N M3roTOBEHUEM MarHUTO/, MPUEMHWUKOB UK
TeIeBM30POB B HALLW AHW BPAL N KTO CTAHET - B NPOJaXe nme-
eTca annapartypa Ha 6o BKyC, 04HaKo aopaboTka 1 n3meHe-
HVe ee XapaKTepPUCTUK BCerga no cunam nioouTento.

YUTO Xe KacaeTcsi ycunutenel u JOMNOMAHUTENbHbIX YCT-
POWCTB - 3TO TPaAWULMOHHO Hanbonee NONyNspHbIe KOHCTPYK-
UMn AN CaMOCTOATE/NIbHOIO WM3roToBNAeHMA. Tem 6onee 4To
B psfle Cny4vaeB «KOPOOGOYKY» C HEOOXOAMMbIMU CBOMCTBAMM
nerye U3roToBUTb, YeM KynuTb. M0O3TOMY cpean MOKNOHHUKOB
aBTO3BYKa MOSBMU/IOCH MOKa HEMHOrOYMC/IEHHOE «JIeBOpaAu-
KanbHOoe» Kpblno. CamofenbHas annapatypa, MUHUMAaNUCT-
CKMI NOAXOA K KOHCTPYMPOBaHUIO («4eM NpPOLLe - TeM yyLle»).
Bnpoyem, npocToTa B ;aHHOM C/lyyae He 03Ha4aeT [eLleBU3HY.
Bpemsa n Tpya 6ecnnatHbl TONbKO Ana cebs, a Ha Npobbl U
OLWMGKM 1 TOro, 1 APYroro yxoauT Hemano. Beab NOHATUA «fe-
LLEBO», «XOPOLLO» W «BbICTPO» COYETAOTCA TO/IbKO NONApHO...

HO MCTOYHUK cUrHana v ycunuTenb - TOMbKO HaABOAHasA
YacTb LIENIOro ancbepra Nnpo6aem, BCTaKOLWMX Nepes co3aaTenem
MOGMILHOW yCTaHOBKM. CKenTuyeckoe OTHOWweHne K Hi-Fi
B aBTOMOGMNE BbI3BaHO Npexze BCero 6e3rpaMoOTHbIM NOAXO-
[AOM K YCTaHOBKe aKyCTuUYeckux cuctem. OWNOKKN NbITAKTCA
YCTPaHUTb TEXHUYECKUMU U3MEHEHUAMUN, TaKUMU KaK 3aMeHa
AVNHAMUWKOB, YCTaHOBKa YCUIUTENE; XOTSA B MOAO6GHOW cUTya-
UMy Heo6X04MM NepPecMOTP KOMMOHOBKMN CUCTEMbI B LIE/IOM.

Mpun ntobom Noaxofe K ayanocnucTeme B npoLecce yCcTaHOB-
K1 annapaTtypbl HEO6X0AMMO BbINONHATL OMNpeAesieHHble Tpe-
6oBaHuA. Mo3aTomy ecnm BaM npegnaratoT «ObICTPO U KayecT-
BEHHO YCTaHOBUTb My3blKy» - He BepbTe. [poLecc 3TOT COBCEM
He GbICTPbIN, fJaXe ecnyM Ha aBTOMOGMAbL HabpocuTca Lenas
6puraga («n060BON» BapnaHT - CKONMPOBAaTb FOTOBYH CUCTe-
MYy W/ YCTaHOBUTb BCE KOMMOHEHTbI B LUTaTHble MecTa - pac-
cmaTpmBaTb He OyAeM, 3TO He CnopTuBHO). OcTaBMM MoOKa
B CTOPOHE [M3aitH cucTeMbl U y06CTBO ynpaBieHnsa - 3TO BaX-
Hble, HO He OCHOBHble TpeboBaHUA. B nepBylo ouvepefdb peyb
B 9TOM KHUre NOWAET O KayecTBe 3BYYaHUS U O TOM, KakKuMu
CpeAcTBamMy pewwunTb 3Ty 3ajauy.

Kak HM CTpaHHO, COBEPLUEHCTBYA AeCATUNETUAMYU aBTOMO-
OWNbHYO ayfmoannapatypy, MHXeHepbl BCero Mupa no3abbiim



0 TOM, /151 YEro OHa, CO6CTBEHHO, NpeiHa3Ha4YeHa, - 06 aBTOMO-
bune. YcTaHaBnnBanu Kak NpuaeTcs U rge npuaeTcs, avaue -
B LUTATHble MecTa, MPeSoXeHHbIe N0AbMU, HU 6ebmeca He
CMbIC/IMBLLUMMW B aKyCcTMKe. CnoxBaTUANCL Fae-TO K cepeaunHe
90-x rogos., 1 Hayana 6ypHO pa3BMBaTbCA HOBas HayKa - Hayka
YCTaHOBKM.

Nio6as aygmocmctema COCTOMT U3 TpeX COCTaBHbIX YacTei:
NCTOYHMKA CUTHaNa, YCUINTENbHOrO TpakTa U aKyCTUYeCKOro
npeobpasoBatens. OHU Xe ABNAOTCA NPUUMHAMM UCKAKEHWI
MCXOLHOrO0 3BYKOBOIO CUrHana. 3afiadya KOHCTpyKTOpa - paspa-
60TaTb CTPYKTYpY TpaKTa 1 nogobpaTb KOMMOHEHTbI Tak, 4To-
Obl 3TN MCKaXXEHMA OblI MUHMMA/IbHBIMU NPW Pa3yMHbIX 3aT-
patax Ha X MUMHUMM3aunto. VICKYCCTBO Kak pa3 U 3aK/toyaeTtcs
B TOM, UTOObl B K&XXA0M C/lyyae HaTu «30/10TYHO0 CepeauHy».
A CKNnafiblBaeTCs OHO U3 TpeX COCTaBNAILWMX: 3HAHUA MaTepu-
aNbHOW YacTu, Teopumn 1 NpakTUKK. B aTOl nocnesoBaTenbHO-
CTW Mbl MX XN pacCMOTpUM. Ho cHavyana o6patmmcsa K uctopumu
[38, 66].

1.1. KAK BCE HAYMHAOCH (3BYK)

MepBbIM LONONHWUTENIbHLIM YCTPONCTBOM aBTOMOOUNA
ctan pagmonpuemHmnk. K Hayany 30-X rofos OH CTan LIMPOKO
MCMOMb30BaTbCA BeAyLLMMU NPOU3BOAUTENAMWN aBTOMOGUNEN
B KayecTBe LWTaTHOro o6opyposaHna. Kctatn, UMeHHO aBTOMO-
OUNbHbIE PAANONPUEMHUKN fasih XXU3Hb MHOTUM TEXHUYECKUM
PeleHnaM 1 CTaHAapTaM - Hanpumep, BUOPOYCTOUYMBbIE pa-
Avonamnel B MeTa/IMYeCKUX 6afnoHax ¢ HanpsaXeHnem Haka-
na 6,3 B nossununce MmeHHo torga. TosibKo B Hadvane 50-X ro-
[lOB HanpshxeHne 60PTOBOIN CeTU aBTOMOOWNEN MOAHANOCL A0
12,6 B.

B Te e 30-e rogbl 66111 3a10XKEHbI U OCHOBbI HbIHELLHEN
HecornacoBaHHOCTU CTaHAapTOB pajuoBellaHuns: Espona uc-
nosb3oBasa B OCHOBHOM AuanasoH A/MHHbIX BofH, CLUA
aKTMBHO OCBauBanu CpeaHeBOSTHOBLIA. [pu pacnpegeneHun
4aCTOT B KaX[OM pPernmoHe pyKoBOACTBOBa/INCb CBOMMU CO06-
paXeHnamMu, 1 CTaHLapTu3aluna CeTKM 4acToT, NpOoBefeHHas
BNocneAcTBMU, MPOCTO 3aKpenuna status quo.

[axe npy Hanuuuy pasBUTON CeTU CTaHLMI pagnoBeLla-
HUS YAO0BNETBOPUTbL BKYCbl BCEX CMyLUaTeNneii HEBO3MOXHO, U
MONCK anbTepHaTUBHOIO WCTOYHMKA 3BYKOBbLIX MNpOrpamm
Hayancs npakTuyeckn cpasy. lMepeble NONbITKA 6bIAN Npeg-
npuHATLl eule B 30-e rogbl, KOrga MarHMTOOH MCMOAb30Ban
B KayeCcTBe HOCUTEeNA 3anucK CTanbHY0 NPOBOJIOKY. Brnpouem,
CTOMMOCTb MO TeM BpeMeHaM 6blfia NPoCTO YYL0BULLHOM, U MO-
KynaTefiell Halwnocb HeMHOro. AnnapaTypa ycTaHaBnmnBanacb
B 6araxHuke - MonBeka cnyctsa aBTOMOOMINCTbI CHOBa BEPHY-
NUCb K 3TOW KOMMoHOBKe. lMo3gHee, B 60-x rogax 6bin1 NonbIT-
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Puc. 1.1. ABTOMO-
OW/TbHBIA MPOUTPbI-
BaTeNb NIACTUHOK

KW MCNONb30BaHMA KaTyLleyHbIX MarHUTO(OHOB C LUMPOKOiA
NEHTOW, Ha KOTOPOW pasMeLianyt MHOXeCTBO [OPOXeK C OT-
JenbHbIMU nporpaMmaMu. OfHako, HECMOTPA Ha MOBbILWEHUE
HafeXXHOCTK, aKcnayataums 6bina Heyao6HOM, a CTOMMOCTD -
BECbMa BbICOKOW. [10 YPOBHS «HAapOAHOW» 3Ta annapartypa Hu-
KakK He foTarusana.

MosBuBLINECS Nocne BTopoii MMPOBOI BOMHLI FpaMnac-
TUHKM Ha 45 060pOTOB U MY3blKanbHble aBTOMaThbl «Juke Box»
TOXe NbITaIMCb UCMONb30BaTb B aBTOMO6UNE. X0TA pa3paboT-
4ynMKaM U1 yfanocb afantTmpoBaTb KOHCTPYKLUMIO TaKOro «YelHz-
Xepa» K yC/l0BUAM aBTOMOOGWAS, HO cywaTb MAaCTUHKKU BO
BpPeMS ABVKEHNS MOXHO ObI/I0 TONbKO B IMMY3MHAX C MATKOWA
MOABECKOM - HECMOTPS Ha amopTu3auuio NpourpbiBaTens,
1rna 3ByKOCHMMATE/A YacTo BblCKaKmBana u3 Jopoxku. Mano-
rabapuTHble JONTOUrparoLLMe rpaMniacTUHKIM C 4YacTOTON Bpa-
weHna 162 306/MUH 1 co3faHHble CneunanbHO Ans HAX aBTo-
MOGM/IbHbIE NPOUTPLIBATENN TaKXKe He MMEeNN ycnexa. Y Benum-
YyeHVe MNPWKUMHON CWUAbl Wbl COKPaTWUIO BPEMSA XXU3HU
NAaCTUHKM [0 HECKONbKUX NPOUTPbIBAHUIA, HO MUP eLLe He Obls
roToB K 04HOPa30BbIM U3AENNAM.



Ceityac yxe TpyZAHO yCTaHOBUTb, KOMY MepBOMY MNpuLlia
B rOMI0BY MbICNb 00BEANHWUTL aBTOMOOW/IbHBIA MPUEMHUK
C MarHMTOPOHOM, HO MPAKTUYECKOE MPUMEHEHNE aBTOMArHu-
TO/Ibl CT/10 BO3MOXHbIM C NOSABNEHMEM Pa3/INYHbIX BapuaHTOB
MarHMTOMOHHOM KacCeTbl, YNPOLaoLWmMX BOLUTENO N CyLla-
TeNM MaHUNynauuMm ¢ MarHMTooHoM. KOHKypupoBasLUue
MeXxnay co60l Ha pblHKe AOMallUHel ayAMOTeXHUKM KOMMaKT-
KacceTa, npeanoxeHHas dupmoli Philips B 1964 rogy, n EL-
KacceTa Npogo/mKuIn 60pbby 1 Ha pblHKe aBToMarHnTon. Og4-
HaKo nepBblii aBTOMOOW/bHBIN npourpbiBatens TC-3200 nog
KOMMNaKT-KacceTy 6bi/1 BbiMyLLeH (hMpMoit Sony TonbKo B 1969 ro-
ny. B EL-KacceTe Mcnonb3oBanacb NeHTa LWNPUHONA 6,25 MM,
(KaK B KaTyLleyHbIX MarHUTOPOHax), CKOPOCTb BUXEHUSA TaK-
Xe 6blna «KaTyweyHoli» - 9,53 cm/c. OT NPMBLIYHON HaMm ce-
rofHA KomnakT-kaccetbl EL oTnnyanace HecKosibko 601bLwK-
MW pasmepaMu, 4TO W [ano TOorga noBOj Has3BaTb KacCeTy
Philips «komnakTHoW». HecMoTps Ha 3Ha4YUTeNbHO 6onee Bbl-
COKMe TeXHUYeCcKue napaMeTpbl, 3TOT CTaHAapT noTepren non-
Hoe nopaxeHue. [Ona maccoBoro notpebutens manvie raba-
PUTblI KOMMaKT-KacCeTbl NEPEeBECUIN ee HEeAOCTaTKW, MO3TOMY
npogykt EL Kk cepeguHe 70-X rofos MOAHOCTbIKO Bbilen u3
ynotpe6aeHns. 3Tomy cnoco6CcTBOBaNO U ObICTPOE YNyulleHne
KayecTBa MarHUTHbIX NIEHT, FO/I0BOK, & TaKXXe CAMMUX KaCCeTHbIX
MarHMTO(OHOB.

B Amepuke gonroe BpeMs 6biia nonynspHa nossumeLLascs
HECKOJIbKO paHblle KapTpuiX-KacceTta, B KOTOPOW Takxke uc-
nosib3oBasiach LWKpoKas neHta. bes 60pb6bl He 060LWLIOCH U TYT:
cyLiecTBoBann ase abCoMIOTHO HECOBMECTUMbIE KOHCTPYKLMK
KapTpuax-kaccetbl. OfHaKo nobesuTeneli B 3TOM NOELUHKE He
ObINO: KOHCTPYKLUMA 06enx KacceT OKasanacb He camol yfau-

1
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KacceT SONY
TC-3200

W GEXAToxn 00w gy [
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HOW. PYNnOH NeHTbl B KapTpuaK-kaccete Obln GECKOHEUHbIM:
NeHTa BbITArMBaNach U3 cepefuHbl pynoHa U HamartblBanach Ha
Hero cHapy>u. Bo3M0XHOCTb NMepeMOTK/ OTCYTCTBOBaNA NMPUH-
uMnuanbHo. HecMoTps Ha Manyt A/IMHY NeHTbl (BCero 25 m),
OHa Y4acTo 3anyTbiBanacb, He MOMOI/0 U BBELEHWE rpaduUTOBOWA
cmasku. lNocne pacnpocTpaHeHUA KOMMAaKT-KacCeTbl NO3nULLUM
KapTpuaXK-KacceTbl CUbHO MOLWATHY/INCL, U UX YAa0Ch Ha He-
KOTOpOe BpeMs NnonpasuTb TONbKO 6narofaps Mofe Ha KBafpo-
(hoHM0. OfHAKO MoAa MpoLuna AOCTAaTOYHO ObICTPO, MO3TOMY
K cepeauHe 70-X rofos MpPOM3BOACTBO anmaparypbl C KapT-
PUIK-KaCCeTOl BblN0 NpeKpaLLeHo.

Bnpouem, CBOW cref B UCTOPUM OHA OCTaBWU/Ia: OTCYTCTBUE
nepemMoTKM B TOT MOMEHT MPENOoLHOCMNOCHL KakK AOMOMHUTE b-
Hblli hakTOp 6€30NacHOCTM - BOAMTENIO YXKE He HY>KHO 6blfo
0TBNEKaTbCA OT ynpasfeHns. K cnosy, BO MHOTMX CTpaHax 3a-
npeLyaeTcs OTpbIBaTb PYKW OT Pyns BO BPEMSA ABUXEHUSA, UTO
B HEMANOW CTeNeHN cnocob6CcTBOBANO MOSABNEHWNIO OPraHOB ANUC-
TaHUMOHHOIO YNpaB/ieHNA MarHUTOaMu.

MoHATHO, YyTO aBTOMOGMNLHAA annapartypa BMnjaoTb A0 ce-
peanHbl 60-x 6bina N1aMNoBON. Y CNOBUS 3KCNyaTauum B aBTo-
mMobune - Bnubpaums, nepenagbl TEMMepaTypbl - 3aCTaBUIN UH-
YXEHEPOB BCEro Mupa MCKaTb HOBble TEXHUYECKUE pELUEHUS.
TpeboBaHMe KOMNAKTHOCTM 3aCTaBU/I0 OYEHb OMEpPaTUBHO ne-
penTn OT naMn K TPaH3MCTOpaM, a OT HUX - K MUKPOCXeMaM.
B CCCP TpaH3uCTOpHble aBTOMOOW/IbHbIE MPUEMHUKN Haya-
NV Npou3BoauTbCA ¢ 1964 roga, n nepsbiMU Oblnn AT-64 ©
AT-66 - BHYLWINTENLHOrO pasmepa AWNKA, YETKO OPUEHTUPO-
BaHHble Ha MPecTMXHY 21-10 «Bonry». PagnonpueMHUKN
A-370 (gns «konenku») n A-370M (ana «ywactmka») nosiBu-
nucek B 1970 rogy. B HuX 6b110 Uenbix 8 TpaH3ucTopos! Ho
fJaxe B Hauvane 80-x, Korfa Ha 3amafe BOBCHO MPUMEHANUCH
MUKPOCXEMbI 1 MUKPOCOOPKM, MPAKTUYECKMN BCE COBETCKMNE aB-
TOMOOWNbHbIE MPUEMHUKN Y MarHUTO/bl MPOAO/KANN BbINycC-
KaTbCs Ha AUCKPETHbIX 3/1eMeHTax...

AsTomarHutosel B CCCP noasunnce ewle B Havane 70-x ro-
[0B. MNMepBOHaYanbHO OHW MPUBO3UINCHL U3-3a pybexa u Bbiu

Puc. 1.3. ABTOMOOW/IbHbIN
npuemMHunk A-370



pacCynTaHbl Ha UCMO/b30BaHNE KOMMNaKT-KaCCEeTbl, HO BMECTe
C NHOCTPaHHbIMN aBTOMOOUNSAMU K HaM MHOr da nonagasan ar-

Li
napatbl 4pyrux TUMOB. 17 pau?*:
MepBblii 0TEYECTBEHHbIA MaCcCOBbIi aBTOMOOU/bHBIA NpPo- YTO TAKOE
WrpbiBaTe/lb KOMMaKT-KacceT (elle He aBTOMarH1TonNa, a ToMb- ABTO3BYK

KO MpourpbiBaTenb) «9n1eKTPpoH-501 cTepeo» NOABMACS Ha PbiH-
Ke B 1975 rogy u cpasy ctajl «XMTOM Ce30Ha». KOHCTPYKLKA ero
He oT/iMyanacb 0CO60i OPUTMHANBHOCTLIO, HO OKa3anacb yau-
BUTENbHO HafeXHOW, a cama Mofesb cTana peakKon LONroXu-
TenbHULUEN 1 npeTepnena HECKObKO MofepHu3aLmii. B KoHue
80-X rofoB 3aBO/ICKME 3ae/bl NPOJaBannch B BUAe Habopa y3-
NOB A1 CaMOCTOATENbHOI COOPKMN.

Puc. 7.5. ABTO-
MOOWU/BbHbIN

npourpbiBaTeb
«3NeKTpoH-501

X
Cnepytowme nsa U3genus ABHO yKasblBatoT Ha TO, CKO/b TeC- p
Hbl ObISIN Y3bl MEX1Yy NPOM3BOACTBOM aBTOMarHutTon 8 CCCP un A

«0B0POHKOW» C ee KOHLOBOCTbIO U HECOKPYLLMMOW 60eBOWA MO-
Wwpto. Yxe B 1973 rofy B 3aropcke Havancs mMenKoCepuinHblii “
BbIMYCK MOHO(OHWYECKON MarHutonbl «AM-301» c opuru- A
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Puc. 1.6. CD-

npourpbIBaTesb

>

>C AOW™S

Sony CDX-5

Ha/IbHbIM NEHTOMNPOTSXKHbIM MEXaHU3MOM - 6e3 NMepeMOoTKU, HO
C MOTOPW30BaHHON 3arpy3koil. OHa vMena OfHY-eLUHCTBEH-
HYI0 KHOMKY ynpaBneHus - Bbl6poc KacceTbl. Ho 4To 370 OblNa
3a KHonka! [ope nmaccaxwupy, He ycneBlUEMY OTKNOHWUTbCA
BNpaBo MM BneBo! KacceTta BbICTpennBanacb MOLLHOW nare-
(hOHHOW NPYXXMHOIA, B3BEJEHHON NP MOMOLLN YEPBAYHOTO Me-
XaHW3Ma N yaepXXUBaBLUENCA 31eKTPOMArHMTOM. 3arpyska
«KaTanynbTbl» NPOMU3BOAMNACE 3NEeKTpoMoTOopoM, U BTO ewe
“ urpasno...

[pyroii mysblKa/bHbI/A arperat 3noxum roOHKW BOOpPYXXe-
HWIA - aBTOMarHUTO/Ma C aBTopeBepcoM «3ona-310» ansa «Bosn-
rM», 9K30TUYeCcKas LWITyKa Aaxe A5 3arHuBarolero 3anaga.
ABTOpeBepc 6bla1 peann3oBaH Npy NOMOLLM XparnoBuKa 1 3NeKT-
poMarHuTa, KOTOpbIii YNpaBasanca reHepatopom MMNybCOB -
Mo CyTW, 3TO ObIN LLArOBbIV ABUTraTeNb, «MO3r» MepeLoBOW BO-
eHHON TeXHWKW TOro BpemeHu. B kabuHe «Bonru» B TeueHue
[BYX CeKyH[l, NoKa paboTan aBTOPeBeEpPC - a paboTan OH, Haalo
NMpW3HaTb, Ype3BblYaiHO YETKO U ObICTPO, - CTOAN OrNyLWu-
TeNbHbIA TPECK, TaK YTO BOAUTENIb U NaccaxXupbl MOrim cebs
MoYyBCTBOBaTb, K NPUMeEpPY, aKnnaxem 60M6apAMpPOBLLMKA Ha
60eBOM BbIIETE.

MosiBneHue B 1982 rogy KOMNaKT-AMCKa Aano HOBbIW TON-
YOK pa3BUTWIO aBTOMOGU/IbHOM annapaTypbl. Yxe B 1984 rogy
(hmpma Sony BbinycTuna nepsblil 06pasel, aBTOMOOWUIbHOIO
npourpbiBaTens Komnakt-guckos CDX-5, a uepe3 napy et
CD-pecusepbl (MM MarHUTO/bI C KOMMNAKT-AUCKOM, Kak WX
NMOpPOI HEBEPHO Ha3bIBalOT) CTa/N BbIMyCKaTb MPaKTUYeCKMN BCe
BefyLie NPON3BOANTENN aBTOMOOWUIbHOW annapatypbl. Pagu-
KasbHOe yfyulleHWe KayecTBa BOCNPOM3BEAEHWNA U BbICOKMWIA
YpOBeHb cepBuca chenanu 3ToT BUA ayLUOTEXHUKMN OYeHb Mo-
nynsapHbeiM. Ha nepBom 3Ttane B OCHOBHOM MCMO/b30BasUCh
CD-ueliHgxepbl, NOAKOYAaEMbIE K MarHUToNe, HO 3aTeM pac-



npocTpaHeHue NOAYyYUaN annapatbl B rabapmutax cTaHAapTHOM
MarHuTO/Ibl C NpoUrpbIBaTeneM KoMnakT-guckos (CD-pecusepbl)
N MUHKU-gnckos (M D-pecusepbl). Kpome 04HOAUCKOBBLIX MOJe-
Nel, BbINYCKaeMbIX BCeMU npomssogntenamu, upma Alpine Bbi-
nyckana TpexanckoBblii CD-pecuBep ¢ KacCeTHOW 3arpy3Koi
3DE-7886R, pupma™C - Tpexauckosblt KD-GT5R, aNaka-
michi - WeCTUANCKOBBLIA €O LieneBol 3arpyskoin MB-100.
®dupmalVC B 1999 rogy BbiNycTnAa KOMOMHMPOBAHHbI anna-
paT KD-MX3000R, koTopblii pabotaet ¢ CD n MD (cumTbiBa-
IO M MeXaHU3M aBTOMaTUYeCKN pacrno3HaeT TUM HOCUTENS).

MuHKN-gnCK, pa3paboTaHHbI PupmMoii Sony, - npekpacHas
anbTepHaTMBa KOMMNAaKT-KacceTe U KOMMakKT-AUCKY OfHOBpe-
MeHHo. B cTaHgapTe MD ncnonb3yeTcs cxatue LMPpPoBOin UH-
(hopmMauum NpnuéAM3NTENbLHO B NATL pa3 C y4eTOM O0COBEHHO-
CTel CNyxoBOro BOCMPUATUA. KayecTBO 3By4vaHWS He3Ha-
YNTENbHO YCTynaeT KOMMNAaKT-AUCKY U CBA3aHO C XapaKTepoMm
MY3blKa/IbHOr0 Matepuana, Ho Npu 3TOM rabapuTbl MUHU-LUCKA
3HaYUTENbHO MEHbLUE, a rapaHTMPOBaHHOe 4YMCNO Mnepesanu-
celi - [O MUNMOHA. ABTOMOGWUNbHYIO annapaTtypy Nnoj MUHU-
AUCK, nomMumMo Sony, BbinyckatoT JVC, Alpine v agpyrvue npouns-
BoauTenn. KOMMEPYECKOro ycrnexa MUHU-AUCK He WMEET, HO
noka v He ymmpaet. [puymHa COCTOMT B TOM, YTO Ha MOMEHT
pa3paboTKM 3TOro cTaHAapTa 3anucbiBaeMble U NnepesanuchbiBa-
emble KOMMaKT-ANUCKW paccMaTpuBasvCb UCKIOYUTENBHO Kak
KOMMbIOTEPHblE HocuTenu. LLIMpokoe pacnpocTpaHeHue 3Tux
[AVCKOB 3aCTaBW10 NPOU3BOAMTENEN JOMALLHEA N aBTOMOOU Ib-
HOI annapaTypbl BBECTWN B MacCOBbIX MOAENAX BO3SMOXHOCTb UX
yTeHud. lMocne 3TOro rnaBHoe MPeUMyLecTBO MUHU-AUCKA -
BO3MOXHOCTb CaMOCTOATE/IbHO COCTaB/ATb (hOHOrpammbl -
CTaJl0 HECYLLECTBEHHbIM. B TO )Xe Bpems 3anucbiBaeMble U ne-
pe3anuncbiBaeMble LUCKN He BCerfa XopoLlo BOCNPUHUMAKOTCSH
aBTOMOOGW/IbHO annapaTypoli BbICOKOTO Knacca.

MoMMMO nepeyncneHHbIX LUPPOBbLIX UCTOYHUKOB CUrHanNa,
N3BECTHbI 1 Apyrne. dupma Sony BbinycKana aBTOMO6U/IbHbIE
undgposblie marHuTohoHbl popmata R-DAT. 3anuch ungpposo-
ro CUrHasa B HAX NpPou3BOAMTCA 6/10KOM BpaLlatoLwMxcs roso-
BOK Ha MarHWTHYIO JIEHTY, pa3MeLLeHHY0 B KacceTe cneyualsib-
HOM KOHCTPYKUMW. HecMOTps Ha BbICOKOE KayecTBO 3anucwu,
npeBoCXoAsLlee KOMMNaKT-4UCK, KOMMEPYeCKOro ycrnexa atu an-
napaTbl He UMenn. 3HauYnTeIbHas CIOXHOCTb U 06uIne npeyu-
3MOHHbIX MEXaHWYECKNX Y3/10B He MO3BOIN/IN CHU3UTL KX CTO-
NMOCTb.

He BCe xapaKTepuUCTUKN KOMNAaKT-AUCKa NAeanbHbl, HO 13
CYLLLECTBYHOLMX HA CErOAHAWHNIA AeHb (POpMaToB LUGPOBON
3anucu oH obecneynBaeT Hanbosiee BbICOKOE KayeCcTBO 3BYyYa-
HUA. EMKOCTb KOMNaKT-gucka (74 MUHYTbI) MHOTMM KaXKeTcs
HeJOoCTaTOYHON, U MONYNAPHOCTb NpuobpeTatoT (hopmMatbl CO
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CXaTMEeM [aHHbIX, MO3BONAKOLLNE B HECKO/bKO pa3 COKpPaTUTb
(hm3n4yeckunin 06vem PoHOTEKN. XOTH «CxkKaTble» hopmatbl MP3
M WMA yao6Hbl B 3KCMlyaTaLmm, OHU BCe Xe MalionpuroAHsl
AN5 3aMUCU «KUBOWN» MY3bIKW C 60/bLLIMM AUHAMUYECKUM AMna-
Ma3oHOM W C/IOXHbIM CNEeKTpasibHbIM COCTaBOM. [uHamuye-
CKWIA AMana3oH CXWMaeTcsl, CPeAHWi YpOBEHb FPOMKOCTM
MOBbILLAETCA, N 3ByYaHNE CTAHOBUTCA «MIOTHbIM». 3BYKW BTO-
poro nnaHa (peeepbepauns, CNOXHbIE OTTEHKMN 3BYyYaHUs) 6e3-
XKanocTHO NoAaBMAKTCA, 0CTAeTCA TONbKO NNANPYIOLLAA Meso-
ans. Ho, Kak 1 COpoK neT Hasag, ANS MHOTUX cnywiateneii ya06-
CTBO BbllLIe KayecTsa [L].

BoT n celivyac Ha pbIHOK aBTOMOOWLHON ayaMOTEXHWKM
CTPEMUTENIbHO HacTynaeT ungposoin popmat MP3. OT apyrux
LUMPPOBLIX METOLOB 3BYKO3amncu OH OT/IMYAETCA 3HAUUTENb-
HOW CTeneHbto CXaTus faHHbIX. MepBble MOAenn aBTOMOOUb-
HbIX MP3-nneepoB npefcTaBnsann coboin cneumann3vpoBaH-
Hble KOMMbIOTEPbI C 3aMnCb0 3BYKOBOI MH(OpMaL MK B LM po-
BOM BUAe Ha BUHYecTep u gekogep MP3. OfHaKo 04eHb CKOpPO
OCHOBHbIM HOCWTEefIeM CTasl KOMMaKT-4UCK, & B COBPEMEHHbIX
MOJenaxX LWMPOKO MCMOJb3YITCA TBepLOTE/IbHbIE HOCUTENN -
KapTbl namaTn SD/MMS u dew-HakonuTenu ¢ uHTepdeicom
USB. lNMossuance Mogenn pecnsepos, BOBCE He UMelOLLIne guc-
KOBOJaA.

B maccoBbix 06pasuyax MP3-pecnBepoB npegycmatpuba-
eTCs BO3MOXHOCTb BOCMPOM3BELEHNA KaK 00bIYHbIX ayAno3a-
nuceid, Tak 1 3anucein B gopmate MP3, a BO MHOIMX MoAenax -
N «KOMMblOTEPHOro» thopmata WMA  X0TA KayecTBO 3ByYa-
Hua MP3, a Tem 6onee WMA 3aMeTHO Xy)Xe MO CPaBHEHWUIO
C APYrMMU LU(POBLIMW CTaHZApTaMu, YUC/IO MPUBEPXKEHLEB
HOBOW annapaTtypbl yBenu4ynBaetca. He B NocneaHio0 oyepesb
3TO MpoucXoauT Bnarofaps AOCTYMHOCTW 3BYKOBbIX (painfioB
yepe3 NHTepHeT. B pesynbTaTe pa3pblB MeXAY NOKAOHHUKaMK
KayeCTBEHHOI0 3ByYaHUs U pALOBbIMUM CAyLIaTeNs Mn cTan eLle
6onbLue.

MaccoBasa ncuxonorus - 3aragka. OyeHb 4acTo KOMMep-
YeCKuiA ycnex uav npoBan Kakux-mbo peleHnin He nogaaetcs
HUKaKOMYy pauuoHasibHOMY 060CHOBaHWIO. BCMOMHUTE Tpu-
yM() KOMMNaKT-KacceTbl (NOTeHUMan KOTOpPOW Torga He morau
npeaBUAETb faXe CneunanucTbl) UM COKPYLINTENbHbIA Npo-
Ba/l UW(POBOK MarHUTHOW 3anucu 6e3 cxXaTua [aHHbIX
(R-DAT, S-DAT/DCC), koTopoi npounnun bnectsuiee byay-
wee. dopmMaT «MUHU-AUCK», UCNONb3YIOWMUIA BecbMa «Aesun-
KaTHOe» CXaTue [aHHbIX, NPaKTUYecKn 6e3 nNoTepyn KayecTsa,
oKasasicsi He y fien No NpUYnHe Manoil eMKOCTHK - Te Xe 74 Mu-
HYTbI, YTO U Y KOMNAKT-4MUCKa. B TO e Bpems CyXu 0 CKOpoil
CMEPTU KACCeTbl CUNbHO NPeyBesinyeHbl. X0TA N0 TEXHNUYECKUM
napameTpam aHasiorosas MarHWTHas 3arnucb Ha KacceTe yCTy-



naeT BCeM LUQPOBLIM hopmaTam, nobeanTtens Gyaet onpeae-
NATb XXaHP MY3bIKM W Kiacc annapaTypbl, U ewe He akT, 4yTo
KacceTa npourpaeT 3TO copeBHOBaHue. lMpubaBbTe K 3TOMY
CMELLHY CTOMMOCTb HOCUTENSA.

B nopy nossneHunsa nepsbiX aBTOMarHUTO/ Ka4ecTBO 3BYyYa-
HUA pagnonpueMHuKa B guanasoHe Y KB HaMHOro npeBocxo-
OMN0O KayecTBO KOMMAKT-KAacCeTbl, N NNLWb K Havany 80-X OHU
NpYMepHO cpaBHANNCL. MossneHne CD-pecnBepoB cpasy 0To-
ABWHYJI0 aHANOr0BbIA pagMonpuem Ha BTOPOW nnaH. Moatomy
pafuoBeLLaTe/ibHble KOMMNAaHWUM BK1aAblBalOT CPeACTBa B pa3Bu-
Te UMMhpPOBLIX TEXHONOTUIA, LM(POBOE pagnoBeLLaHne 3a py-
0eXXOM CTaHOBUTCS Cepbe3HbIM KOHKYPEHTOM «TBEPAbIX» HO-
cuTeneli curHana [23, 32, 33]. KauectBo 3By4YaHusi B 3TOM CNy-
yae XO0Tb W YCTynaeT KOMMaKT-AWCKY, HO BrOJIHEe afleKBaTHO
3BYyYaHUIO CXKaTblX (DOPMAaTOB. 3aTO LWYMbl 1 MOMEXW, FNaBHbIiA
MCTOYHMK pa3fpaXKeHus npu npocnywmnsaHuy paguonepesad,
OTCYTCTBYHOT MO/IHOCTbHO.

MosBuBLLMeECA Ha pybexke BeKOB aBTOMOOUbHbIe DVD-
npourpsiatenv n DVD-pecusepbl 6bICTPO BbILWAN U3 pa3paja
JOpPOrvX UrpyLleK 1 cTanu BrojiHe AOCTYMNHbI No ueHe [51, 58,
59, 76, 77]. MocKoMbKY 3TV annapaTbl NOAAEPXUBAIOT MPaKTu-
YeCKu BCe AWUCKOBble (hOPMaThl, Y HUX €CTb LUAHCbl BbITECHUTb
06bl4Hble CD-pecuBepbl. N Kakue 6Gbl LOBOALI HU NPUBOAUIN
NPOTUBHUKN TeNeBM30POB B aBTOMOOW/IE, HO 3a MY/bTUMEANN-
HbIMK cucTeMamu - Oyayuiee. MOHUTOP WK TeleBU30P - 3TO
He TO/IbKO KMHO B JOpOre, 3TO 1 HaBuraums, n 0630p «MepTBbIX»
30H, K apyras nHgopmauyma [7, 10, 38, 53, 67, 94].

1.2. KAK BCE HAYMHANOCH (BUAEO)

MepBble TeneBU30pbl, MNPUrOA4HbIE AN1A WUCMNOJIb30BaHUA
B 00bIYHOM aBTOMOGWUIE, MOSBUIUCL YXe B cepefuHe 60-x.
MpaBaa, 3To 6bIIM YEepHO-6eNble MOAENN - 3pa LIBETHOIO Tene-
BUAEHMSA TOMbKO HayMHanacb. Ho pa3sBuTMeE TEXHUKMK LU0 TU-
raHTCKMMKU Temnamu. PacnpocTpaHeHue TpaH3ucTopos (a no-
TOM MWKPOCXEM) MO3BOJINI0 BBECTU HEOb6XoAuMmble AN MO-
OMNbHOIM annapatypbl (YHKLWKW, MNOBLICUTL HafeXHOCTb W
3HaYUTeNIbHO YMeHbWUTb rabapuTbl. V1 ecnu B hunbmMax npo
daHTomaca (1964-1967) aBTOMOOWNbHbLIA TeNneBU30p eLle
Obl1 YaCcTblO (PAHTACTMYECKOro aHTypaxka (MOHTaXK BUAEH He-
BOOPYXXEHHbIM r/1a30oM), TO B (uibMe «BbICOKMI 6710HAMH
B YepHOM 00TWMHKe» (1972) aBTOMOGWNbLHAS BMAEOABOIKA -
luTaTHOE 060pyaoBaHuMe (NpaBAaa, NoOKa B IMMY3UHE CEKPETHO
CIyX0bl).

K cepefuHe 70-X aBTOMOOW/IbHbLIA TeneBU30p nepecTaeT
ObITb 3K30TUKOI. O6pa3Libl TaKON TeXHUKN B 1975-1978 rogax
BbIMYCTU/Ia 0TEYECTBEHHASA NMPOMBbILLIIEHHOCTb («3NeKTPOHMKA
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BJ1-100», «LUnnanuc-aBTo» 1 ap.). K KoHUY 70-X NOABUAUCH U
nepsble NOPTaTUBHbIE MOAENIN, pacCUMTaHHbIe HAa MPUEM LBET-
HOro n3o6paxeHuns. OLHaKO, HECMOTPA Ha JOCTaTOYHO AEMOK-
paTU4YHble LieHbl, aBBTOMOOMW/IbHbIE TEEBU30PbI LUIMPOKOTO pac-
NPOCTPAHEHMUS He NONYUNNIN HU <Y HUX», HW «Yy HAac». [NaBHblIl
napafoKc 3aKntyanca B TOM, YTO aBTOMOOW/bHbLIV TeneBu3op
yallle BCEro npuobpeTany He 41 MalIVHbI, a 415 NMUKHUKA Ha
NOHEe MpUpoabl Uan ana fadn. NMpuymHa 3TOro - CNOXHOCTb
pasmeLLeHns B ca/loHe aBTOMO6UNA faxKe HebOobLLOro TeneBu-
3opa. Oco3HaBann 3TOT (PaKT U pa3paboTyMKK, HO OTOMNTK OT
TPagMLUMOHHbIX KyBn4eckKnx 06beMOB Bblf10 He TakK-TO NPOCTO.

BuaeoTtexHuka Tex NIeT UCNO/b30Basia 3/IEKTPOHHO-/TyYe-
BYIO TPYy6KY, MO3TOMY rny6mnHa annapara 6bl1a 4OCTaTOYHO Be-
nunka. Ana yKopoueHus Tpy6Ku HYXXHO YBENIMYUTb Yrof 0TK/0-
HeHMA Nyya, HO TaKoe peLleHne pe3ko yBeNn4nBaeT MOLHOCTb,
noTpe6/geMyto y310M pa3BepTKy Tenesmsopa. M ecnu ans cra-
LIMOHApPHOro annapaTta AononHuTensHble 30-50 BaTT NOTPeE6-
NSEMOM MOLLHOCTW He UMetT 0co60ro 3HayeHus, TO aBTOMO-
OWNbHBIN TeleBU30p € TaKUM NOTPe6IeHNneM 3HEPTUM HUKOMY
He Hy)eH. MpuBbIYKa K COTHAM BaTT, NOTPe6/1geMbIX aBTOMO-
OWNbHON annapaTypoi, ele He chopMmUpoBanach.

[ns peweHnsa 3agaun TpeboBancs aKpaH NPUHLUNNANLHO
HOBOIO TWMNa - KOMMAKTHBIN ¥ 3KOHOMUYHBIA. K KOHUY 70-X ro-
[0B KMHECKON ocTaBascs B TeNeBM30pe eANHCTBEHHbIM 3/1EKT-
pOBaKyyMHbIM NpuGopoMm, HO ero No3nLMn Kasanmcb Hesblb/e-
MbIMU. XKunakokpucTannmueckue nHgmkatopsl (LCD-display)
B TOT MOMEHT HUWKTO He paccmaTpuBan Bcepbe3. TeneBusop
B Hapy4YHbIX yacax, Te/IeBU30p-KapThHa 1 Npoymne vygeca Tex-
HUKW MMEeNn 4YyfoBULLHYI0 CebeCTOMMOCTb U KpaliHe HU3Kue
XapaKTepuCcTUKKN. YPOBEHb TEXHONOMMM He NO3BONSAN HaNaanTb
MaccOBbIl BbIMYCK TaKMX TOBApOB MO AOCTYMHON LeHe, TakK 4To
fa/iblle BbICTaBOK M CEHCALMOHHbIX 3aMETOK B Mpecce AeNo He
nowno. OCHOBHble CUbl 6bINN GPOLLEHBI HA COBEPLUEHCTBOBA-
HVe TPagULUOHHbIX METOAOB MOJMlyYEHUS TeNeBU3NOHHOIO
N306paXKeHuns, Npexae BCEro - ynyyleHne XxapakTepucTuk Ku-
Heckona.

BennkonenHblil nopTaTuBHbLIA Tenesmsop Sinclair Vision
co3fan reHvanbHblii nHXxeHep Knains CuHKnep (elLe mMbl 0653a-
Hbl eMy MOAABIEHWEM [OMaLLHWUX UTPOBbIX KOMMbIOTEPOB, pas-
BMTUIO 3/1IEKTPOHHbIX HApPyU4HbIX YaCOB 1 MOPTATUBHbIX KanbKy-
nsTopoB). B TeneBusope Obil MCMOML30BAH MOYTU MNOCKMIA
KWHECKOM YepHo-6e10ro n3obpaxeHuns (TonwmHa 2 cmM Npu gun-
aroHanu 12 cm). bnarogaps yHUKanbHOM cUcTeMe OTK/TOHEHUS
3N1eKTPOHHOI0 Nyya yanocb NepeMecTuUTb 3/IEKTPOHHYHO MyLu-
Ky C 3afjHeil MOBEPXHOCTU KUHeckona Ha OOKOBYH) CTOPOHY.
OfHaKo MonbITKMA €cOo34aTb KUHECKON LBETHOr0 M306paxeHus
C aHafIorMYHbIM MPUHLUNOM AeiACTBUA OKaszanncb 6e3pesysib-



TaTHbIMW. [} MaccoBOro BbIMyCKa TEXHOMOrMS Oblna CAnL-
KOM «IOBE/TMPHOI».

Tem BpemMeHeM COBEpLUEHCTBOBasiaCb KOHCTPYKUuMa XK.
MoHavany pasBuTUE WO MefNeHHO. XO0TS CUMBOJ/IbHbIE UHAM-
KaTopbl Ha XUAKUX KpUcTannax LUMPOKO MPUMEHANNCH YXe
B cepefuHe 70-x rofioB, MaTpuUyHble MaHenu, NpUrogHoie 4ns
BbIBOZA NPOM3BO/IbHON MH(OPMaLMK, MOABUINCH TObKO B Ha-
yane 80-x. bbicTpogeincTBue nx 6bI10 KpakiHe HU3KUM, paspe-
LIAaKLWasa CnoCO6HOCTb M KOHTPACTHOCTb TAKXKE OCTAaB/IANMN Xe-
Nnatb fiy4yllero, No3aToMy Takue naHenu NPUMeHSANU noHavany
TO/IbKO B MOPTATMBHbLIX KOMMbIOTEPAX.

TeM He MeHee yXKe K KOHUY 80-X rofoB NosABWU/INCH MepBble
XULKOKPUCTANIMYECKINE NaHeNN, NPpUroAHble 415 BbiBOAA ABU-
XYLLErocs LUBeTHOro n306paxeHuns ¢ NpYeMieMbIM Ka4eCTBOM.
[JanbHelwmnin nporpecc Lwen no nyTu COBepLIeHCTBOBaHUSA LOC-
TUTrHYTOro. Kayectso n306paxeHns COBPEMEHHOI0 XXUAKOKPK-
CTa/IMYeCKOro aKpaHa y>ke Kak MUHUMYM He yCTynaeT Tpaju-
LMOHHOMY KWMHecKomny, a noTpebneHne aHeprum u rabaputhbl
cBefieHbl K MUHUMYMY. HapaboTka Ha 0TKa3 NpeBbILLaeT CPOKU
3KcnayaTauum annapatypbl B HECKONbKO pa3 [10]. Tenepb Te-
NeBn30p AeCTBUTENbHO CMOT CTaTb aBTOMOGU/IbHbLIM, XOTA Ha
3TOM NyTW BbIAV W ApYrue NpensTcTBUA.

OcHoBHasa npobnema npu npueme M306paxKeHNs B ABMXKY-
LwemMcs aBToMobusie - HernoCTOSHCTBO YPOBHA curHana. Tene-
BM3NOHHOE BelllaHue BegeTcs B AnanasoHe Y KB Ha MeTpOBbIX U
[LeunMeTpoBbIX BONHAX. PagMoBOMHLI 3TOr0 AuanasoHa pac-
NPOCTPaHATCA TO/IbKO B Npesenax npsMoin BUAUMOCTH, 0Tpa-
XaKTca 1 nornowarTcd npegmetamu. MoatoMmy Ha ycnosus
npuema okasblBaeT BNUAHUE OYKBaNbHO BCE - MPEXJe BCEro
penbed) MeCTHOCTU M COCTOAAHME aTmocgepbl [37, 74, 80].

Kaxablil «yxyalaroLmniny haktop nNposBnseTcs no-ceoe-
My. OTpaXeHHble CUTHasbl Bbl3blBAOT «MOBTOPbI» U «TAHYY-
KN» Ha M306paXXeHUN, U3MEHEHUA YPOBHS MPOABASIOTCS Kak
pe3koe M3MEHEeHMe SIPKOCTU M KOHTPaCTHOCTU U306paXKeHus.
Mpwn cnabom curHane NPoONCXOAUT CPbIB CUHXPOHMU3ALUN pas-
BEPTKM, N306paXKeHNe «MefibKaeT». ITO 06Lme 0CO6eHHOCTH
TeNeBM3NOHHOI0 Npuema B aBTOMOGM/IE, B YaCTHOCTHU, 3aBUCAT
OT WUCMNOJIb3yeMOro TefeBM3NOHHOIO ctaHgapTa. MckaxeHus
«KapTUHKMW», Bbl3BaHHbIe NMPUEMOM OTPaXEHHbIX WKW 3ajep-
YKaHHbIX CMTHAaN0B, NOAABUTb OYEHb CNOXHO. B Kakoli-To cTe-
MeHy Npo6/ieMy pelarT pasHeCeHHble aHTEHHbIE CUCTEMbI, HO
NnoJsioXeHue ycyryonsercs eule v 1eM, YTo Ans nepefaym n3ob-
paXeHus BO BCEX TEeNIEBM3NOHHbIX CTaHZapTax UCNonb3yeTcs
aMnAnTygHas MoAynauus, NoABepXeHHas nomexam U KpUTuy-
Has K YPOBHIO curHana.

MocKonbKy BUAEOMH(pOPMaLUA B MY/bTUMEANAHBIX CUC-
Temax rnepegaetca B popMarte TeNEBU3MOHHOTO CUrHana, no-
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rMyHee Bcero OyAeT paccMOTPeTb OCOOEHHOCTU CyLIECTBYHO-
WMX CEroAgHs CTaHAapTOB. ITO MO3BOMNT B Aa/ibHEMLLEM He OT-
B/IeKaTbCS Ha BOMPOCHI B3aMMHO COBMECTMMOCTM 060pyAo-
BaHUS.

1.3. OCOBEHHOCTW CTAHOAPTOB
TEJIEBEWAHWA

Pa3nnumns TeNeBU3NOHHbIX CUCTEM ObIN 38/10XKEHbI eLLe Ha
aTane yepHo-6enoro TenesmaeHusa [80]. Bo Bcex cuctemax yxxe
C CamMoro Havana Mcrnosnb3oBasacb YepecCTpoyHas pasBepTka,
HO YacToTa CMeHbl Nonel (NonykagpoBs) Oblna NpUBA3aHa K Ya-
CTOTe nuTarowein cetn. Noatomy B CTapom CBeTe OHa paBHa
50 Iy, uTo cocTasnsaeT 25 Kagpos B CeKyHAY, B HOBOM cBeTe -
60 'y (30 KagpoBs B ceKyHAY). HO 3T0 TONBKO UBETOUKK. Yncno
CTPOK pPasfioXXeHuns B pa3HbIX TENEBU3NOHHbIX CTaHAApTax Tak-
e pasnuyanocb. Pa3bpoc Obln NPWANYHBIA - OT 343 CTpOK
B paHHeM amMmeprKaHCKOM cTaHaapTe Ao 819 cTpoK BO (hpaHLys3-
ckoM. K Hauyany 70-X rogoB 0CTasioCcb TO/IbKO AiBa BapuaHTa pas-
BEPTKU - Ha 525 n 625 cTpok. [lofiblie BCeX AepXancb KOH-
CepBaTMBHble 6pUTaHLbl: CTaHAapPT pasnoXxeHus Ha 405 cTpok
CBa/IM/O TONbKO LBETHOE Te/fleBUAEHME, K CO3aHUI0 KOTOPOro
OCHOBATENIbHO MPUNOXUIN PYKY WX U3BEYHble COMEPHUKN -
repmaHubl 1 hpaHyysbl. Kctatu, Hapsgy ¢ HOBbIM CTaHAaPTOM
TenesewaHna ®panHunsa u Aurnmna 6onee 20 net (go 1987 r.)
noaAep>Xueanu CTapbli.

[ns nepefayn BUAeOCUMTHaNa UCMONb3YETCA aMNAnTygHas
moaynsaumns. NMpUMEHUTeNbHO K BUAEOCUTHANy CyLecTBYHOT
ABa cnocoba amnAUTYAHON MOAYNALMMN - NO3UTUBHASA U Hera-
TUBHasA. Mpn NO3MTUBHOK MOAYNSALMN YPOBEHb CUTHANA MNPSIMO
nponopLuoHaneH APKOCTM 3fieMeHTa n3obpaxeHus. MNpu Hera-
TUBHOI - HAao60pOT (YeM «4epHee», TeM 60/bLUe YPOBEHb CUT-
Hana). CuMrHasbl CUHXPOHU3aLMK pa3BepTKy B t0O6OM crydvae
nepefaroTcs YPOBHEM «YepHee YepHOro» BMeCTe C BUAeOoCUrHa-
nom. oatomy BUL MOAYNALUKN OnpefensieT U YyBCTBUTE/b-
HOCTb K nomexam. CUHXPOCUIHa/bl B CUCTEMAX C HeraTUBHOM
MoLynaumen nepesatoTcs ¢ MakCmasibHbIM YPOBHEM, NO3TOMY
MOMEXO0YCTONYMBOCTb TaKMX CUCTEM BbiLe. [la 1 camy NoMexu
NPy HeraTMBHON MOAYNALUN UMEOT BUL YepHbIX TOYEK, MEHee
3aMeTHbIX, YeM CBeT/ible NATHA MPU NO3UTUBHON MOAYNALMUN.
Cellyac No3MTMBHAA MOLYNALMA COXpaHWUIacb TONbKO BO
(hpaHUy3CcKoM cTaHgapTe BeuwaHma (SECAM-L).

MoMumo pasnuumnii B cnocobe MoNy4vYeHWs U nepenayu
«KapTUHKN», He MeHbLe Npo6seM CBA3aHO C Nepeavenn 3BykKa.
CurHan 3BykKa nepejaetcs Ha COGCTBEHHON Hecyluel YacToTe
OTAENbHO OT CUrHana n3obpaxkKeHus, U TyT OTKPbLIICA TaKow
npocTtop Ana TBopyectBa!l ®paHUy3bl M 3[4eCb OT/IMYMIUCH
(BMecCTe C aHrM4aHamu, Ho Te 6bICTPO ogymanuck). Bo hpaH-



Ly3CKOM CTaHAapTe A4na nepefaym 3syka c 1948 rogaucnosnbay-
eTca amnAnTyfAHas Moaynsaumsa. Becb ocTtanbHOM Mup (Kpome
MoHako 1 Jllokcembypra) AaBHO MepeLlesl Ha YaCTOTHYH MO-
aynaumio. OHa He TOJIbKO NOBbLILWAET Ka4yeCTBO BeLLaHWA, HO U
Mo3BOJIAET YNPOCTUTL KOHCTPYKLUUIO pagnonpremMHOro Tpakra
TefeBn3opa.

OcTaeTcH elle pa3HOC HECYLLMX YacTOT 3BYKa U n3obpaxe-
Hus. OH onpegensieTcs NOJIOCON YacToT, 3aHMMAaeMOoin BMAEO-
CUrHAIOM, NJIKOC HEKOTOPbIM 3aLUTHBIA NPOMEXYTOK. Y MeHb-
LLEHMe 3TOro MPOMEXYTKa NO3BOSET NP OAHOMN U TOW Xe ceT-
Ke 4acTOT YMEeHbLUUTb BAINSAHWE COCeHUX KaHanoB, HO TpebyeT
YCNOXHEHUS KOHCTPYKUUKM Tenesmsopa (4Tobbl n3bexaTb B3a-
MMHbIX NOMeX KaHasioB 3ByKa 1 n3obpaxeHus). Kputepun Le-
necoobpas3HOCTN BbIABUTAINCh pasHble, B pe3ynbTaTe pasHoC
HeCyLLMX YacToT 3BYKa MU U306paKeHUs faxke B POLCTBEHHbIX
cTaHfapTax cocTtaenan 4,5, 5,5, 6,0, 6,5 MI'y (MpunioxeHue 3).

HakoHel, nocnegHee 3BeHO - UBeT. [na nepefayn LBeta
NCMONb3YKTCA BCEro TPU OCHOBHble cucTteMbl - NTSC, PAL,
SECAM wn paBe pasHoBuagHoctTn umewowmxcs (PAL-M un
MESECAM). C TOYKM 3peHUs KauecTBa «KapTUHKM» BCE OHU
MPVYIMEPHO PaBHOLEHHbI (ECN XOTUTE, OAMHAKOBO YLLEePOHbI).

Bce cyuwiecTBylolne ceiivac cUCTEMbl LBeTHOro TB wuc-
MONb3YKT NCUXO(U3NONOTNYECKOe CBOWCTBO 4€N0BEYECKOro
3pEHUS: NOHMXKEHHY YYBCTBUTENbHOCTb K LBETOBOM YeTKO-
CTW MO CPaBHEHMUIO C YETKOCTbIO YepHO-6e/10ro N306paXKeHus.
3710 Mo3BONAET nepefaBaTb C MaKCUMasibHbIM pa3pelleHnem
CUTHaN SPKOCTU (4epHO-6enblii curHan), a CUrHaabl LBETHO-
CTW - cnoTepen getanein. Ana nepegayv 4OCTaTOYHO «KPaCHO-
ro» W «CUHero» CUrHanoB, «3e/eHblli» MOXHO NOMYy4YUTb Npu
LeKoanposaHun. [1a 3TOro B TeNeBM30pe U3 CUrHasa spKoCcTu
B OMpejesieHHON NPonopLun BbIYATAKOTCH «CUHUIA» W «Kpac-
HbIi» LIBETOPA3HOCTHbIe cUrHanbl. lMepefaya CUrHaNoOB LBET-
HOCTW MAET COBMECTHO C CUFHA/IOM SIPKOCTU Ha NOAHecyLuel
yacToTe, 3HayeHuWe KoTopoi coctasnseT 4,43 My nnn 3,58
MI'y (B «opurnHanbHom» SECAM-L ucnonb3yroTca ABe OT-
JenbHbIX nogHecywmx 4,25 n 4,4 MIu). TexHuyeckue pasnu-
4yna oNpesenstTca cnocobom MoLYNALMM MOLHECYLLEA YacTo-
Tbl U CUTHaNamMun ono3HasaHus useta (MpunoxeHune 3).

KcTaTtu, 0 4eTKOCTN N306paxkeHmns. Halle 3peHne yCTpOeHo
Takum 06pa3om, YTO paspeLlaroLlas cnocobHOCTbL MO FrOPU30H-
Tanu 3HauuTeNIbHO BbILLE, YeM M0 BepTUKanu. MNpoBepuTb 3To
NEerko - MpocCTO MONOXNUTE TeNleBM30P Ha 60K, N «MNOM0CaToCTb»
OypeT 6pocatbca B rnasa. MoaToMy BO BCeX TeNEBU3UOHHbLIX
CTaHAapTax WCMoNb3yeTCa YepeccTpoyHas ropu3oHTanbHas
pa3BepTKa, a BEPTUKaNbHYK YeTKOCTb MOXHO CHU3UTbL B [Ba-
Tpu pasa 6e3 notepu Kavectsa M3obpaxeHus. Mosoca yacToT
BMAEOCUIHaNa npu 3TOM Cy>aeTcs, fja U CTOMMOCTb BUAE0TpaK-
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N306paxKeHuns

Ta 3aMETHO CHMXaeTcs. TakoBO 3KOHOMWYECKOe ClefCcTBue
6ronornyeckoro akra.

Komnpomuccehl Ha 3TOM He 3akaH4mBatoTcA. Bo Bcex aHano-
roBbIX TENEBM3NOHHBIX CUCTEMAX CUTHAST LIBETHOCTW NepeaaeTcs
COBMECTHO C CUTHa/IOM APKOCTU B BU/E TakK Ha3blBaemMoro KOMmo-
3UTHOro curHana. Ytobbl He yBENNYMBATL MOJIOCY YaCTOT, 3aHN-
MaeMyto KaHasioM, CUTHan LBETHOCTM MPUXOAMTCA pas3Mellarb
«BHYTPW» CUTHana ApPKOCTW, B pe3y/bTare yero cTpasfaroT oba.
Mepegaya KOMMO3UTHOrO BMAEOCUTHANa Mo ANUHHOMY Kabento
eLe 60/1ee CHKaET KavyecTBO M300paxkeHus. BbigeneHmne curHa-
na UBEeTHOCTM B OTAE/NbHbIN KaHan (S-video) CHUXaeT BAUsiHUE
Kabens, Ho MMeeT CMbICN TONbKO Ang DVD, rae ka4ecTBo CUTHa-
na U3HavanbHO BbICOKOe. OHaKO COOTBETCTBYHOLLMIA BXOA €CTb
[a/IeKO He Y BCeX BULEOMOHNTOPOB.

[la npocTaT MeHsa creuunanncTbl 3a CTO/Ib NPUMUTUBHOE U3-
NOXXEHWe MPUHUMUMNOB LBETHOro TB, HO ANa onpefeneHns co-
BMECTUMOCTW Ha YPOBHE BUAEOCUTHANA 3TON nH(opmaLmm 60-
nee 4yem A0CTATOYHO. [JanbHeiwme nogpo6HOCTM MOXHO onyc-
TMTb. Bce ocTanbHble pasnnymns MoABAAKTCA B TOT MOMEHT,
Korga Mbl XOTUM BOCMO0/1b30BaTbCA aHTEHHbIM BXOAOM - TYT U
HaYMHAaKTCA OMUCaHHbIE BbILE NMPeNecTn MoaynauMn U pas3Ho-
ca yacTor.

Pa3paboTKy TenieBUAEHNSA BbICOKOW YETKOCTU (TaK [0 CUX
nop ¥ He BblleALLINe «B TI0AN») U noasneHne DVD no3sonunu
OTOMTM OT TPagULMOHHOIO COOTHOLLEHUA CTOPOH Kagpa 4:3,



MPUHATOTO B TefieBUAEHUN. [N WMPOKOro 3KpaHa npusaTo co-
OTHOLLEHMe CTOPOH 16:9, onpo6oBaHHOE B CBOE BPEMSA B KMHe-
marorpage. 3T0 He Karnpus - LWNPOKNIA 3KpaH 60NbLLE COOTBET-
CTBYET (h3MONIOTUN 3PEHUS, YeM TPaZULMOHHBIA hopmart 4:3.
B cBA3K € 3TUM BO3HMK/A Npo6ieMa COBMECTMMOCTH NpY Mpo-
CMOTpe M306paxKeHnin ogHoro dgopmarta Ha 3KpaHe ApYyroro
(hopmata. MNMpeobpasoBaHme BbIMNOAHAET CheunanbHblii BUAEO-
npoteccop. Npu 3TOM BO3MOXHbI Pa3/inyHble BapuaHThbl - MO-
Anukauma («pacTaxka») Kajgpa Ha BeCb 9KpaH C UCKaXXKEHWEM
reoMeTPMUYECKUX nponopuuii, oTobparkeHne Ha 3KpaHe Kajpa
Lle/IMKOM (C TEMHbIMM MOMSAMW CBEPXY UK MO Kpasm), oTobpa-
XeHue LEeHTpanbHOW YacTu Kaapa, a Takke KoOMOuHaumsa aTnx
PEXUMOB.

CuncTeMbl aHa/IoroBoro TesIeBU3MOHHOI0 BeLaHnsa ncnpas-
HO cnyXaT YenoseyecTBy 6osnee 60 net, a aHa/sIOroBoe pajnoBe-
WaHne - 60fblUe Beka, HO pe3epBbl WX COBEPLLUEHCTBOBAHMS
NpakTUYeckn ncyepnaHbl. PelieHne npobnem CBA3LIBAIOT C Ne-
PEXOL0M K LiU(pPOBOMY BELLAHWIO.

Mpouecc nepexoja K LMHPOBOMY BELLAHMIO Y>Ke Hayasca u
naeT 4OCTaTOYHO OpraHM3oBaHHO, MO3ITOMY eCTb HafdexXaa, YTo
nytaHuua ctaHfapToB 60/blue He nosToputcA. OTpagHO, uTo
Poccusi ctapaeTcst He 0TCcTaBaTb OT 06LWero putMa. MuHucTep-
CTBO cBA3n P® paspaboTano koHuenuuto nepexoaa Kk 2015 ro-
[y C aHa/0roBoro Ha LngpoBoe TeneBnU3MOHHOE BellaHue. B co-
OTBETCTBMM C 3TON KOHUeNuuen 415 3KCNepuMeHTanbHOro Be-
WaHMsA peKOMeHA0BaHbl eBponeiickue ctaHgapTel DVB-T (gns
TenesmaeHus) n T-DAB (ans paguno).

1.4. 3PA DVD

PeBontoumeii B 06nacTM MynbTUMeana CTano NOsIBNeHne
DVD-gucka. OH CTaHOBUTCA CamMbliM PacrnpoCTpaHeHHbIM HO-
cuUTeNieM Kak fioma, Tak 1 B MawnHe [40]. MponcxoauT aTto 6na-
rogaps KOMNakTHOCTU, UHPOPMALMOHHON EMKOCTU, BbICOKOMY
KauyecTBY BOCMNPOM3BEAEHMA N060I 3anncaHHOi MHhopmaLuu,
a Takke MOLLHOMY [JaB/IEHUIO CO CTOPOHbI MPOWU3BOAUTENEN.
ABTOMOGW/IbHBIE NpoUrpbiBaTENN ANs auckos DVD Bbinycka-
tOT He TO/IbKO CaMble N3BECTHbIE NMPON3BOAUTENN-TUTAHTbI, HO 1
(hMpMbI, HeaBHO BblLLeLLME Ha pbIHOK. CeroaHa aBToMo6U/Ib-
Hble DV D-npourpbiBaTeNin CTOAT AeLleBsie, YeM aBTOMOOU/Ib-
Hble Xe BugeoMarHutogoHbl VHS (KoTopble Tak 1 He ycnenu
3aB0eBaTh LUMPOKYIO NOMYNAPHOCTD).

3a [ABa roga, npowejwie ¢ MOMeHTa BbIX0fa YeTBepToro
N3[4aHUS KHUTKU, NOSBUIOCH HEMAIO MOJe/el aBTOMOBUIIbHbIX
DVD-npowurpbiBateneit, DVD-pecusepoB n DVD-ueliHmxe-
poB. CTaHAapTHbIV Habop DYHKLWIA NpegycmaTpuBaeT BOCNPO-
n3segeHne 06bl4HbIX CD, MP3 1 DVD. B pacwnpeHHoM Bapu-
aHTe BO3MOXHO YTeHMe Buaeosanuceli gopmarta Video CD u
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HenoABWMXHbIX N306paxeHnii popmataJPEG. Bo MHOrnx mMo-
Aensax BO3MOXHO BOCMpPOM3BeLeHMe BUAe03annceil B KOMMbHO-
TepHoM thopmaTe MPEG-4.

bykBa V B 0603HauyeHUn opmarta o3HayaeT Versatile, To
eCTb MHoroueneBoi. Mo cneundnkaumm hopmata DVD 3anu-
caTb Ha AUCK MOXHO NH0OYI0 MH(OPMaLMIO, MO3TOMY MpesHas-
HayeHHble ana DVD npourpbiBaTenm ToXe CTaHOBATCA MHOTO0-
LleNeBbIMU, BEpHEE - MHOTO(hOpPMaTHbLIMU, YTO BXKHO M YA06HO
B YC/NIOBUAX OYEHb OrpaHMYEHHOro NPOCTPaHCTBa aBTOMOOMNSA.

Otnnyme DVD oOT Apyrux AUCKOB - fefeHne NHpopMaLum
Ha (hparMeHTbl. PuUNbM pasfgenseTca Ha KpyrnHble yactu (tit-
les), KaXkaas M3 KOTopbIX, B CBOK OYepelb, - Ha 60nee Meskue
(chapters). CtaHgapT DVD no3Bonset 3anucaTb Ha AUCKe 04-
HOBPEMEHHO [Manory Ha BOCbMU A3blKax 1 Cy6TUTPbI Ha TPULA-
uatn gByx. Ha npakTuke 3T BO3MOXHOCTM UCMONb3YIOTCA He
NMONHOCTBIO, AMAN0OTNY 3anuChbIBalOT Ha BYX-TpeX A3blKax, Mac
HECKOJIbKO BapuaHToB CybTMTPOB. My3blKa U athheKTbl MOryT
ObITb 3aMMcaHbl Ha O4HOM W1 TOM XKe ANCKE B pasHbIX BapuaHTax
KOAMPOBKWN MPOCTPAHCTBEHHOW ayAMOoUH(pOpMaLmu - CTepeo,
Dolby Surround, Dolby Digital 5.1 n DTS. Bce BapuaHTbl, KO-
TOpble MpesycMoTpeHbl nsrotosutenem DVD, 6ygyT oTpaxe-
Hbl B MEHIO ANCKaA. V13 3TOr0 XK€ MEHKO MOXKHO BblOpaTh HYXXHbI I
anu3of unbMa. Kak npaesuno, nynbT ynpaBieHUs NpourpbIBa-
TeNsi NO3BOMISET HEMOCPEACTBEHHO NEePenTh K BbIBOPY HY>XXHOI0
A3blka guanoroe (Audio) mnm cybtntpos (Subtitle). Kpome
TOro, eCTb PYHKLUWN YBENNYEHMA N300paXKeHNa 1 BbI6op yrna
npocMoTpa (eC/nM CbeMKa Beflachb C pa3HbIX TOYEK OJHOBPEMEH-
HO). MNpaBga, Ha NpakTUKe UMW NONb3YIOTCH PeSKo.

MeHI0 cammnx NpourpbiBaTenieli 0TANYaeTCa OT MEHIO guC-
Ka. 34ecb TOXe MOXHO BblbpaTb A3bIKW Auanora u cybTuTpos,
HO €C/1M Ha CaMOM JMCKe TaKOro BapuaHTa HeT, TO Cy6TUTPbI He
BOCMNPOM3BOAATCA, & ANanorn nayT Ha A3blke opurnHana. B 3sy-
KOBbIX OMUUAX MOXXHO BblOpaTh BEIMUMHY KOMMNpPeccuu, a Tak-
e hopmaT AaHHbIX, KOTOpble MOCTYNalT Ha LM(POBOW BbIXOA,
Ecnu 3BYK Ha gucke 3anucaH B ¢popmate Dolby Digital (DD),
TO @HaNOrOBbIA CUrHaN NOCTYNaeT U Ha INHeNHbIe BbIXOAbI an-
napata. Ecnn 3ByK 3anucaH B popmate DTS, T0, Kak npasuno,
OH MAeT TOMbKO Ha LM(poBOW BbIXod, U 6e3 fekogepa (yxe
LLM(HPOBOro) ero BOCNPOM3BECTM He yaacTcs. [Mo3ToMy MHOrune
MOJenn cenyac ocHaLLeHbl BCTPOEHHbIM [eKOAEPOM.

Ona DVD ecTb BO3MOXXHOCTb M3MEHeHUsa hopmaTa 1 nNpo-
nopuKnin aKpaHa, Bbibopa macwiTaba n nokasa 4acTu n3obpaxe-
HUSA, BOCNPOU3BEAEHMNSA C «TOYKM OCTaHOBa», MOKaAapoBoro/yc-
KOpeHHOro/3aMefIeHHOr0 BOCMNPOW3BEAEHUS, MPUYEM YCKO-
peHve 1 3amMeffieHWe MOTYT PerynumpoBaTbCi Ha HECKO/bKO
«CTyneHel». B HeKOTOpbIX MOAenax nopsgoK BocnpousBege-
HUSA MOXHO nporpaMmupoBaTb. NMOMUMO TPagULUOHHbLIX «AunC-



KOBbIX» (DYHKUWWA, NpesycCMOTPeHbl K cneuuguyeckne ans
DVD BO3MOXHOCTMW: NOKa3 «KapTUHKW» C pasHbIX YrioB, Bbl-
6op A3blKa 3BYKOBOr0 COMPOBOXAEHUSA M CyOTUTPOB, OAHaKO
[JOCTYMHOCTb 3TUX (DYHKLMIA onpefenseTcs KOHKPETHbIM gunc-
KOM, TOYHee - 3a/10)KEHHbIM B Hero yposHeM cepsuca. O6bIYHO
npesycMOTpeHa U yHKLUMA 3anpeTa BOCNPOU3BELEHNUA HEKO-
TOpPbIX AWCKOB WM WMX 4acTeill - Tak HasbiBaemblii Parental
Lock - «poauTtenbCkuii 3anpeT». MOXHO YyCTaHOBUTb «Yypo-
BeHb 6e30MacHOCTM» U1 Naposnb. HO 370 y>Ke ABHO AaHb aMepu-
KaHCKUM 3aKoHaM. Pa3Be y Hac MOXHO YTO-TO 3aMpeTuThL?

PasymeeTcs, no60i aBTOMO6UbHLIA DV D-npourpbisa-
TeNb yMeeT BocnpomnseoanTs u eugeoanckn (VCD), 06bluHble
ayano-CD, a 60/bLUNHCTBO COBPEMEHHbIX Modenen - n MP3.
KauecTBo nsobpaxeHus sanuceii B hopmate DVD, 6e3ycnos-
HO, BbiLLe, yem VCD. Bonee Toro, Ha aBTOMOOWbHBLIX MOHUTO-
pax ynoBWUTb pasHULY MeXAy pasHbIMW MPOUTPbIBATENAMM
OYeHb CNOXHO, NOCKO/IbKY M3HayanbHO (hopmaT paccumTaH Ha
BbICOKOKaYeCTBEHHbIe [LOMAlUHWEe TefIeBU30pPbl M MPOEKTOPbI
c 60/bWKMMY pasmepamMmn 3KpaHa. Hacko/fibKo xopowo Oyger
3By4YaTb CONPOBOXAEHUE K puibMam, B NEPBYIO 0Yepelb 3aBu-
CUT OT KayecTBa CamoOl 3anucu, BO BTOPYIO - OT OCTasIbHbIX
KOMMOHEHTOB aBTOMOOW/IbHOM cucTeMbl. Bknag camoro npowr-
pbiBaTensa 34ecb HeBenuK. UTOo e KacaeTcs BOCMPOM3BELEHUS
ayanoguckos (CD), To B DVD-npourpbiBaTensix NCNosb3yoT
COBpeMeHHble 24-paspagHble LIATT.

1.5. MYNbTUMEOUNHBIE CUCTEMBbI

TexHUYecKunii NPorpecc He CTOMT Ha MecTe, U TO, YTO eLe
HefaBHO Ka3a/ioCb (haHTaCTMKOW, aKTUBHO BXOAWUT B Hally
XU3Hb. KaK TONbKO MOABASETCA HOBOE YCTPOWMCTBO ANA ObITO-
BOrO MPUMEHEHWSA, MOXHO OblTb YBEPEHHLIM - B CKOPOM BpeMe-
HW NOSIBUTCS ero aBToMobunbHas Bepcusi. Tak 6bi10 ¢ NpueM-
HUKaMW W MarHMTogoHamu, KOHAULMOHepamMn U XONOLW/Ib-
HuMKamu, CD-npourpbiBaTenamMm W KommnbioTepamu. Tenepb
HacTynuna apa MO6UILHOT0 My/bTUMEANA.

3TOMy cnoco6CTBYET He TO/IbKO pacllMpeHne acCopTUMEH-
Ta, HO W NOSB/IEHME BMOMHE LOCTYMHbIX MO LEeHe YCTPOWCTB.
AycTpoiicTBa 0TOGpaXXeHUs BUAgeocurHana - ManorabaputHble
TeNeBM30pbl U BULEOMOHUTOPbI - CTaNv LOCTYMHbI LWUMPOKUM
CNOSIM HaceneHus ewe paHblue. Mo3TOMy pacnpocTpaHeHue
MYNbTUMeLUMHbIX NPOUTpbIBaTENeN «BLIUPb W BIYyOb» BNOJ-
He 3aKOHOMEepHO.

3a nocnegHve ABa-Tpu rofa CNoXUaocb HECKOJIbKO Bapu-
aHTOB aBTOMOOWU/IbHOW MYyNbTUMEANIAHON CUCTEMbI, HO €[JMHOA
AN5 BCeX ONTUMaNbHOW CTPYKTYPbI HET 1 6bITb He MOXET. B 3a-
BMCMMOCTM OT MOCTAHOBKM 3aJa4yn BO3MOXXHO MHOXECTBO Ba-
pvaHTOB KOMMOHOBKMK [38, 40, 63, 114]. MoMumo TpagnLmMoH-
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HbIX BUAEOMarHMTooHoB, DV D-pecnBepoB 1 MynbTUMEANIi-
HbIX LEHTPOB, B HEro MOXHO BK/IOYUTb BUAEOUTPbI, MepPCco-
Ha/lbHble KOMMbIOTEPbI, CUCTEMbI HaBUTaLuu, OTO- 1 BUAEOKa-

4TO TAKOE mepbl. Ctofla )Xe MOXXHO OTHECTM M KaMepbl 0630pa «MepTBbIX
ABTO3BYK 30H», MONyNspHbIe Cpean BOAUTENEN MKUMNOB, aBTOOYCOB K

(hyproHoB. Y cTaHOB/IEHHas Mo IeBOMY 60pTy Kamepa nepesHe-
ro o63opa obneryaet XW3Hb BOAUTENEN «MNPaBOPY/IbHLIX» Ma-
WwunH [38].

Kctatu, BUAeOMarHMTohoH BMNOAHE MOXHO MCMO/b30BaTh
B PO/IN CBOEO6PA3HOro «4YepHOro AlWMKa» AN 3anucu AOpPoX-
HO 06CTaHOBKM. OTO MOXeT MOMOYb B CMOPHbLIX CUTYyaLUsX.
Ons 37OV Lenn nofonayT CTaH4APTHbIE aBTOMOGW/IbHbIE Kame-
pbl 0630pa, MHOTME U3 KOTOPbIX CHabXXeHbl BCTPOEHHOW UH(pa-
KpacHoi noAceeTKol. [ns 04HOBPEMeHHOR 06paboTKu CUrHa-
NOB HECKO/IbKUX Kamep NoHagzobuTcs Keagpatop, UCMofb3ye-
Mblli B CUCTEMAX BUAEOHABNOAEHNS.

OfHakKo, HecMoTps Ha 06ue BapraHTOB KOMMOHOBKM, BCe
CUCTEMbI MCNO/b3YHOT B CBOEM COCTaBE:

* WUCTOYHWKW CUTHANOB;

* KOMMYTaTop CWUrHaNoB;

e BUAEOMOHUTOP (Tenesnsop);

* ayauocmcremy.

MepeyncneHHble YCTPOWCTBA MOFYT ObITb KaK MOMHOCTLHO
He3aBUCUMbIMUN, TaK U COYETaTbCA B Pas3/IMUHbIX BapuaHTax
B COCTaBe KOMOMHUPOBAaHHbIX arnnapaTos.

Puc. 7.8. Ctpyktypa

MYIbTUMELNIAHOM
CUCTEMBI
r i
TY-TkHtfp
L J
r i
[:] r Y
B VHS
E
L L i
0
o L
T BUAeOeamsnp-a
D

Se

nrpoeas
npuemam



MOMHOLEHHbIN TeENeBN30P B aBTOMOOWU/E HY)XEH He BCera.
KayecTBo TpaguUMOHHOIO Te/IeBU3NOHHOI0 CUrHana 3aBucuT
OT TaKOro Konn4yecTBa (hakTopoB, YTO CTabW/bHbIA Npuem BO3-
MOXEH TO/IbKO Ha HebO0/bLIOM YAaneHUn OT TefeueHTpa. BHe
30Hbl YBEPEHHOIO Npuvema NpuAeTCa UCMONbL30BaTh ApYyrue uc-
TOYHWUKWN BUAEOCUTHANA: BUAeOMarHMTogoH nnm DVD-npour-
pbiBaTesib. A B 3TOM Clyyae N0ornyHee BbibpaTb BMECTO TENEBU-
30pa BUAEOMOHMTOP, K TOMY >Ke ero npoLie WHTerpupoBsatb
B HTepbep ca/ioHa. B KOHLEe KOHL0B, eC/ii BO3HUKHET Heobxo-
AVMOCTb CMOTPeTb 3PUpPHbIE NPOrpamMmbl, K MOHUTOPY MOXHO
noAKNUUTL TB-TIOHEP.

B CnoxHbIX cucTtemax AN COeAUHEHWS KOMMOHEHTOB
B eJMHYI0 CETb UCNOJIb3YEeTCA CneuunasbHbIi KOMMYTaToOp CUT-
HanoB (AV-macTep), N0O3BOMAKOLWMI NOAaTb CUTHaN € N060Oro
MCTOYHMKA Ha NH060 MOHUTOP, YTO faeT BO3MOXHOCTb OpraHu-
30BaTb HECKO/IbKO He3aBUCUMbIX 30H 06CNyXunBaHus. Momumo
OCHOBHOI ayAMOCUCTeMbI, AN11 NepeAayn 3ByKOBOI0 CONPOBOX-
[EeHMA MOTYT MCMNOJb30BaTbCA 6ecnpoBofHble VK-HayLWwHUKN
NNV MHAMBUAYaNbHbIE pagnoKaHanbl 6/IMKHEro AeiicTBusS.

MOHUTOPbI N5 YCTAHOBKYM B NPMGOPHYHO NaHeslb No CBOEei
CyTu yxe aBnarTca AV-mactepamu, NMOCKOJbKY, KpOMe C06-
CTBEHHO MOHUTOPA, cofepXat B cebe TobKO AM/FM -TioHep
(nHorpa n TV-TioHep). OcTanbHble UCTOYHUKKN CUTHAIOB NOJ4-
KMOYaKTCA K TaKOMY FO/I0BHOMY YCTPOMCTBY U3BHe. BxozoB
XKenate/bHO UMeTb TPU-YETbIPE, NPUYEM Y KaXA0ro n3 HUX mMo-
ryT 6bITb CBOM OCO6EHHOCTW. TakK, BX0[, NpeAHa3HauYeHHbIN Ans
KaMepbl 3ajHero Bmnaa, BK/KOYaeTca npu nofjaye curHana ot co-
OTBETCTBYHOLLEro faTumka (TOro e, KoTopblii BK/IOYaeT (hoHa-
pv 3agHero xoga). Bugeosxoabl TB-TioHepa n DV D-ueliHaxe-
pa aKTMBU3NPYIOTCA NPU 3aTAHYTOM «pyyHUKe». MMpusuneru-
pOBaHHOE MO/IOXKEHME TOJIbKO Y HaBUTaLMOHHOW CUCTEMbI -
C Hee BUeOMH{OPMaL A MOXeT 0TOOpaxaTbCs Ha 3KpaHe BCe-
rga, HesaBMCUMO OT TOro, ABWMXKETCA MalluHa Unn ctont. B He-
KOTOPbIX CUCTEMAX BbIXOAHble CUTHa/Ibl KOMMYTUPYIOTCA He-
3aBMCMMO OT MOHMTOpa CaMoro rofioBHOro ycTpoicTea. Ha-
npumep, unbM, BOCNPOM3BOAMMBINA C npourpsiBaTens DVD,
0TO6paXkaeTcs Ha BTOPOM MOHWUTOPEe A5 3af4HUX NMacCaKMpoB.
3BYKOBOE COMPOBOX/EHWE OHW MPOCNYLINBAKOT Yepe3 BCTPO-
EHHbIE B «MX» MOHUTOP AVUHAMUKW UMW Yepe3 HayLHUKU. Te,
KTO HaxoAWTCA B MepefHei 4yacTy MallvHbl, B 3TO XK€ BpPeMs,
CKaXKeM, CnyLualT pajuo.

1.6. NOSTALGIA

Elle yeTbipe fecaTuneTus Hasag, Korja 4enoBeyecTBo Mie-
N0 OT KaX0r0 CBEepLLEHUS 1 OTKPbITUS, CTaHMcnae JleM B CBO-
eli «CyMme TEXHONOrMW» Npeapek, YTo HaCTyNUT MOMEHT Ha-
CbILLEHUS - U TEXHONOTMYECKMe AOCTUMXKEHMS LMBUAU3ALUN
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CTaHYT MPUBbIYHbIMW, 06bIAEHHBIMU W CaMX COOOW pasyMmeto-
wmmmca. Hac yxe TpygaHO Y4eM-1nbo yaMBUTL - U CNIN NOSAB-
NAeTCA YTO-TO HOBOE, MHOTUM M3 HAC NPUXOAUT B rOMI0BY NINLLb
0fjHa MbIC/b: «[laBHO nopa!» Mbl y)ke Kak-TO 1 He 3afyMblBaeM-
€A 06 OKpY>XXatoLMX Hac CNOXHbIX YCTPONCTBAaX, U CKOPOCTb,
C KOTOPOW OHM NPOrpeccupyroT, Hac TOXe He YAMBNAET - a Ha-
LWWM AeTaM TPYLHO NPefCTaBWTb, YTO COBCEM HEAAaBHO HUYETO
3TOr0 1 B MOMUHE He 6blNo0.

TexHnYecKkunii Nnporpecc - cTpallHas wryka. Mukpocxema
ybuna KpacoTy MHXeHepHOWN Mbicnn. CerogHs HUKTO He 3aMo-
paynBaeTCH, KaK CAenaTb CXeMy MO3fieraHTHee: aBTOMaTM3npo-
BaHHOE NPOEKTMPOBaHMWE, YNM-KOMMOHEHTbl U CBEPXMNIOTHbI
MOHTaX [enarT CBOe YepHOe [esio - WCKYCCTBO YXOAWUT BCe
fanblle, ocTaeTcA TONbKO 060n104Ka. Bce cTaHZapTM30BaHO U
MpocTo cobmpaeTcs M3 KUPNMUYMKOB MO TUMOBLIM CXeMaM, 3a/10-
YXEHHbIM pa3paboTynKoM MUKpPOCXeMbl. LLiar BfeBso, war Bnpa-
BO - mober, OTCTYMHMKa npegarb No3opy Kak paguontoonTens.
Mo cpaBHEHWIO C KOHUENTyanbHbIM MUHMMaNM3MoM 60-X, Ha-
YymHaa NPUMEPHO C cepefmHbl 80-X rofoB CMOXHOCTbL BO3pocna
MHOrOKPaTHO, KayeCTBO e MOPOM CTano XyXe, HeCMOTPS Ha
BbICOYaMLLMe TeXHMYecKMe nokasatenn. Kak 6yaTo Mbl cnyLia-
eM 4YUCTYI CuHycougy... Bnpouem, cTpajaloT nulb XKBble
YKaHpbl, NOOUTENAM 31EKTPOHHOIN MY3bIKN FOpeBaTb HE O YeM.
[ns Hux nporpecc - 6naro.

Korga nonoca Bocnpou3soguMmbix yactot ot 100 'y go
12 k'Y Ka3anacb BNOHE MPUEMIEMOM, a 0 60MbLIEM HE MPUXO-
Annocb 1 MeytaTb (N0 KpaliHei mepe, B aBTOMOGWAE), MHTepe-
COBa/Io B MepBYI0 O4yepefb BMeyaT/ieHWe OT 3By4aHus 6e3 or-
NARKN Ha umngpbl. Cyabelt 6611 MenoMaH. Tenepb e, Korga ma-
Tepuanbl U TEXHOMOrMN HaKOHeL-TO MO3BONAKT 6e3 Tpyaa
£06UTbCA 3anMcK 1 BoCnponseefeHUs 3Byka B nonoce 20 My-
20 kI'y (meuTa MeniomaHa 60-x!), paspaboTymMKK, KakK Ha3no, ro-
TOBbI MOXepTBOBaTb BCEM Pajn TEXHOMOrMYHOCTU. [la n CpoK
YXU3HW, OTNYLWEHHbIA HOBOW MOAENN, COKPaTUACSA 40 MUHUMY-
Ma - PbIHOK TpebyeT oyepefHbIX HOBMHOK, «CleNaHHOe Ha Be-
Ka» y>Ke€ HUKOMY He UHTEPECHO.

Puc. 7.9. BuHuectep 60 6
[N XpaHeHUs My3blKasib-
HbIx haiinos (2007 r.)
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Puc. 1.10. «3ono-
TOW BeK» aBToOMar-
Huton (1982 1))
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CUTHANA

2. WCTOYHUNKWN CUTHANA

t06UTeNbCKad CUCTeMa Ha MepBoMm 3Ta-
e cCOCTOUT 06bIYHO N3 FOIOBHOIO YCT-
porictBa (MarHWTONbI, pecusBepa) wu
KOMMN/eKTa AMHAMWUYECKUX T[O/0BOK.
KOHCTpYKUMSA TpagMuMOHHbLIX MarHu-
T0n1 M CD/MD/DV D-pecnsepos nme-
€T MHOXEeCTBO CXOAHbIX YepT. OCHOB-
Hble OT/INYMA CBA3AHbI TO/ILKO C MPO-

LLeCCOM BOCNPOW3BEAEHNS (POHOTpPaMMbI.

TPaKT ¥ TPaKT 3BYKOBOM 4acToTbl (34) NpakTU4ecKn ogMHaKo-
Bbl. B fanbHenwem n3noxeHnmn (Kpome Tex cnyyaes, Korga pas-
NNYNS HOCAT NPUHLMNNANbLHbIV XapakTep) 060 13 nepeymnc-
NEHHbIX annapatoB OyAeT MMEHOBaTbCA WMMEHHO TO0/10BHbIM
ycTporicteoM (IY). OTa KanbKa ¢ aHrIMncKoro TepMnHa head
unit TOYHee OTpaXKaeT LEeHTPasbHY PO/ib UCTOUYHUKA CUTHANa
B pa3BeTB/NEHHON CUCTEME, YeM TPaAULMOHHLIA ANS Hallel
CTpaHbl TEPMUH «MarHUTONA».

ronosHoe ycTpoiicTeo (head unit, «ronoBa») - UEHTp yn-
paBfieHns aBTOMO6UIbHON ayANOCUCTEMOIN N OCHOBHOM NCTOY-
HUK curHana. Mo aToil NpuyYnHe UM B KHWUTe yaeneHo ocoboe
BHUMaHWe. Y CUnuTenu, BULEOMOHUTOPbI U Apyre KOMMOHEH-
Tbl 06bIYHO NOABNATCA NO3LHee, Korga «60/1e3Hb» 3aneT yxe
paneko. OgHako B MybTUMEAUAHON CUCTEME MOHUTOP B TOM
NI NHOM BuAe ByfeT NpPUCYTCTBOBATb C CaMOro Havana.

Bcnencteume ObICTporo nporpecca My/nbTUMEAUAHBIX YCT-
POMCTB NpekpalieH He TO/IbKO BbIMYCK aBTOMArHWTON, Ta Xe
y4yacTb MOCTUINA U «4ucTble» CD-pecusepsbl, He NOAAep>KMBa-
oume coxartbix ayanohopmaTtoB. OTAeNbHble «HOCTanbruye-
CKMe» MOAENN BbICOKOro Knacca norofbl Ha pblHKe He AenatoT.
B cBA3K C pacnpocTpaHeHneM CXXaTblX aynopopMaToB 1 HOCK-
Tenel BbICOKOW €MKOCTM mowaTHynucb nosumymn CD-yeliHg-
XKepoB M KomnakT-gucka. A B 2007 rogy nosBMAmnchL 6e34ncKo-
Bble F0/I0BHbIe YCTPOICTBA.

TBepAoTeNbHble HOCUTENW WH(OPMaLUM CTPEMUTENbHO
3aBOeBbIBAOT MeAua-pblHOK. X npemmyLlecTsa nepej Tpagu-

Pagnonpuem



LMOHHBIMU SUCKOBLIMU HAKOMUTENAMUN HeocrnopumMbl. Bo-nep-
BbIX, KOMMAKTHOCTb, KapTa NaMaTy Npu cONOCTaBUMOM C ONTU-
YEeCKUM [LUCKOM EMKOCTM 3aHMMaeT B [eCATKM pa3 MeHbLUWi
06bem. Bo-BTOpbIX, HAAEXHOCTb XpaHEHUS MH(opMaLmK, ei
YyrpoXxkaet TONbKO (PU3NYeCKoe paspyLueHue HocuTena (4To
B CMNY Manoro pasMepa KapTOYKU MeHee BEPOATHO, YeM Mo-
BpeXAeHue aucka). B-TpeTbux, OTCyTCTBUE MEASINTENbHbLIX U
NOTEHUMANIbHO HEHAAEXHbIX MeXaHW4YecKux NpuBOAOB fenaet
[JOCTYN K MH(OPMaLUM MrHOBEHHBIM Y HE3aBUCUMbIM OT BUO-
pauun, a camo YCTPOWCTBO UTEHWSA - MPAKTUYECKN BEYHbIM.
HefoCTaTKOB BCEro Aga - He CAULWKOM BbICOKas eMKOCTb U OT-
HOCUTENbHO BbICOKAA CTOMMOCTb, HO U TO M pyroe 6bICTPO Me-
HAETCA B /IyYLUYIO CTOPOHY, YTO OTKPbIBAET BCE HOBbIE M HOBbIE
obnact npuMeHeHns. P elwl-KapTbl MOMEHTa/IbHO «Nponuca-
NNCb» B MOOWJIbHBIX TeflepoHax M LMMPOBbLIX (hoToannaparax,
3aTem NpakTUYeCKy BbITECHUIN AUCKOBbIe MY3blKa/ibHble NJee-
pbl. Ha oyepean nopTaTuBHbIE MefMa-NpourpbIBaTenu, rae no-
3UUUKN ewe yaepXXnBatoT MUHUATIOPHbIE BUHYECTEPbl EMKO-
CTbIO AeCATKW rurabavit - HO 3TO NULb BOMPOC BPEMEHU, U
CyAs Mo TeMnam pasBuUTUA TEXHOJIONMM, He CIULLKOM AONroro.

Ynpexgasa Tpe6oBaHUS pblHKa, BefyliMe Npou3BOANTENN
car audio nocnewnnnM cHabanTbL FONOBHbIE YCTPOMCTBA UHTEP-
(hericamu Ana nogknoyeHns new-kapt. OQHAKO U AUCKOBbIe
MPVBOAbLI COXPAHUAN - MOKYynaTenn, 0CO6eHHO CTapLUero noko-
NEeHMA, He CrewaT 0TKasblBaTbCA OT MPUBbIYHbLIX AUCKOB. 3aT0
ANS NPOABUHYTLIX NONb30BaTenel (Mpexzae BCero MoNOAEXM,
CTPEMUTENbHO BNUTLIBAKOLLLEN BCE HOBOE) NMPUBOS A4S YTEHUSA
OVCKOB OKasancs NuMWHUM. MepBbiM annapatoM Takoro poja
ctan Clarion FB275BT, OCHalleHHbI nub FM-TioHepowm,
noagepxkoi BlueTooth n cumtbiBatenem SD-kapT. OH 6bin
npeacrtasneH B aHBape 2007 roga Ha BbicTaBke CES-2007
B Jlac-Berace v Bbi3Ban 601bLWION NHTEPEC (XOTSA U He OblN OT-
MeYeH npu3amm - Hy, 3TO CNULLIEM Ha KOHCEPBATM3M).

2.1. KINACCUPUNKALUUNA TONOBHbIX
YCTPOWUCTB

TexHONOrn4Yecknii BeK M yHUDUKaLNS KOMMNEKTYHOLWMX
CTPEMUTENbHO HUBENUPYIOT pasnnymMa Mexay annapaTtypoi
pasHbIX rpynn. Ja v camu pasnnyns HepeaKo orpaHNYMBaroTCA
NN 31EMEHTaMW KOHCTPYKUUW 1N AONONHUTENbHBIMU (PYHK-
LUMAMMN, HO HE Ka4eCTBOM 3BYYaHMUS.

CeMelicTBO r0/I0BHbIX YCTPOWCTB OAHOI0 NPOWM3BOAMTENS
06pasyeTcsa Ha 0OCHOBe 6a30BOi NnaThl. B ynpouleHHbIX Mofe-
NSX 4aCTb KOMMOHEHTOB OTCYTCTBYET, a pAf NOCaf0oYHbIX MeCT
ANs OTCYTCTBYHOLWMX 6/10KOB OCTaeTcA CBO6OAHbIM. Pagnonto-
OUTENto cpefHein KBannguKauum gaxe npm oTCyTCTBMMN NPUH-
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LUMNNANbHON CXEMbl HEC/IOXXHO HauTW TOUYKM MOAKIOYEHUSA U
BBECTW OTCYTCTBYHOLLME B AAaHHOW MOgenn yHKUum (Hanpu-
Mep, NMHEWHbIA BXO4 UK BbIXOA). MOHTaX COBPEMEHHbIX an-
napaToB A0CTATOYHO MNOTHBIA, LWMPOKO MCMNONb3YKTCA 3ne-
MEHTbl MOBEPXHOCTHOIO0 MOHTaXa. lMpeacTaBnsAoLUne NHTepec
y3/bl 06bIYHO NMM60 CMOHTUPOBaHbI Ha cybnnartax, nMbo coeau-
HAKTCA C OCTaNIbHOM CXEMOW MPOBOSIOYHLIMU MEPEMbIYKAMMU,
NMO3TOMY TPYAHOCTEN NPy MOAepPHU3aLUN 06bIYHO He BO3HUMKaA-
eT [66, 115].

Mpwn ycnoBumn KayecTBeHHOW COOPKM FOI0OBHbIE YCTPONCTBA
PeAKo AOXWMBAKT A0 M3HOCA OpraHoB yrnpaBfeHUs U NpuBO-
[0B - paHblUe MOoABMTCA MOfE/Nb C HOBbIMM (DyHKUMAMKU. OcC-
HOBHOE Tex06CNyXMBaHWe 3aK/YaeTcs B MepPUOAUYECKOi
OYMCTKe ONTUKW - HeusbexHas npouepypa, ecnu Bnagenel,
MHOrO KYpWT B Ca/IOHE...

060V Kenarowmii NpMobpecTn HOBYHK annapaTtypy yBU-
AUT FONOBHbIE YCTPOWCTBA Pa3/IMYHOI0 YPOBHS CMIOXHOCTHU, MO-
3TOMY UMeeT CMbIC/N KnaccupuumposaTtb 1X, 4ToObl 061erynTb
BbIOOP NPV MOKYMNKe M OLEHUTb BO3MOXHOCTU UX CamoCTOSA-
Te/IbHOr0 TexXo6CnyXXnMBaHus, pemoHTa 1 mogepHusaymm. Knac-
cuukaumnsa NnpoBoANTCA NO YHKLNOHANIbHON HACLIWEHHOCTH
M TEXHWYECKMM XapaKTepuUCcTUKam, Npu 3TOM annapaTbl O4HOM
KaTeropum mMoryT 3aMeTHO 0T/IM4YaTbCa No LeHe. Mpeanaraemoe
[eneHve BeCbMa YCNOBHO, K TOMY e C/TOXMBLLYHCA CTPOAHYHO
CUCTeMY MOLIATHYNO0 MOABNEHNE «BHEK/IACCHbIX» MY/bTUME-
ANIAHBIX YCTPOWCTB.

OCOo6HAKOM CTOAT U FON0BHbIE YCTPOiICTBa Knacca Hi-End
(4ns Tex, KTO 3a LLeHO He NocTouT). B X KOHCTPYKL MK BCe OT-
[aHO MaKCMMasibHO TOYHOMY BOCMPOM3BeAEeHN0. BbicOKOKaye-
CTBEHHbI LIAl, aHanoroBble PerynnmpoBKuW, ABYMOMSPHOE MU-
TaHVWe, OMELHEHHOE LAacCh - N HUKAKMX «yNyuyllan3epoB».
TunNuyHble NpeacTaBUTENN 3TOTO KpaliHe HEMHOrOYMCIEHHOTO
cemeiictea - Mclintosh MX406, DENON DCT-Z1. BCD/MP3-
pecusepe Panasonic CQ-TX 5500D B coctase LIAI gaxe uc-
Nnonb30BaH NaMMoOBbIA BbIXO4HOM Kackap [118].

Mcxoasn nM3 XapaKTepHbIX OCOOEHHOCTEN KOHCTPYKUUK U
XapaKTepucTuK, MOXHO BblAeNNTb creaytowme rpynnbl roaos-
HbIX YCTPOWCTB.

2.1.1. TY HayanbHOIo ypOBHHA

Bnarogaps npocToi n oTpaboTaHHOM KOHCTPYKLUK Y Ha-
4anbHOr0 YPOBHA HaAeXHbl U Hefoporn. 3710 06ecneynsio um
nonynspHocTb y aBTonto6utened [100]. Ans 3awmThbl OT Kpa-
X1 3T 'Y ocHalalTCa CbeMHON nepefHeli naHenbko. B He-
CbeMHOM BapvaHTe BbIMO/IHEHBI annaparbl, BXOAALME B LWTaT-
HbI KOMMNEKT 060pyL0BaHUSA NHOMAPOK.



TexHUYecKne XapakTepUCTUKKM 06EcrneynBaoT HopMasib- .
HOE 3BYKOBOCMPOU3BEAEHNE, U3 IKCMIyaTalMOHHbIX yA06CTB

06A3aTeNbHbI TONLKO aBTOMATWuYeckas HacTpOiiKa, namaTh 37
(bMKCMPOBaHHbIX HAaCTPOEK, CKaHWPOBaHWe HacTpoek. Bocnpo- UCTOUHUKM
n3sefieHne ayanothaiinos cxaTbix HOPMaTOB NMPUCYTCTBYET BO CUTHANA

BCEX COBPEMEHHbIX MOLENAX, a BOT MNOAAEPXKKA TBEPAOTENIbHbIX
HaKoMWUTenen - cKopee UCKIOYEHME, YEM NPaBUIIO.

B HekoTOpbIX MOZAENAX BCTPeyvalTcad NpeLBapuTeSibHble
HacTpoinkn TemobpoB (pexumsl classic, rock, pop 1 1. 4.). Mouy-
HOCTb YeTblpexKaHanbHOro mMoctoBoro ¥ M34, kak npasuno,
coctaBnseT 4x(40-45) BT1. Bo Bcex mogenax (kpome Y 3a-
BOACKOIM KOMMeKTauMn) npeaycMoTPeHbl IMHEHbIE BbIXOAbl
ANA [anbHeilero HapawMBaHus cucteMbl. Bo MHOrnx moge-
NSAX Ha nepefHei naHenn ecTb NMHeNHbIR BXog (Ha 6ase aBToO-
mMaTuyeckoro rHesga 3,5 mm - mini jack), npefHasHayeHHbIN

NA NOAKNHYEHNA BHELLHNX NCTOYHUKOB CUTHana.
A A Puc. 2.1. CD-pecusep

HauYaIbHOrO YPOBHS

2.1.2. TY cpepgHero knacca

[l0BONIbHO 60NbLLOI pa3bpoc B LeHe cpean 'Y aToli rpynnbl
00BACHAETCA MapKETUHIOBLIMU PeLLeHNAMU U (YHKLMOHAMb- =
HOM HACbILLLEHHOCTbIO - Ka4yeCTBO 3BYYaHUS U NOCTPOEHUE 3BY-
KOBOr0 TpakTa BCeX MOAefiel NpYMepHO OAMHAKOBbI. Bbixoa-
Has MOLLHOCTb cocTaBnseT 4x(45-55) BT. Psig mopeneii nmeet
[ONONHUTENbHbIA NMHENHbIA BbIXOA CabBY(epHOro KaHana.
B o06a3aTtenbHOM nopsgke npegycMOTPeHO BOCMPOM3BEAEHUE
3anucei B hopmate MP3, aB psge mogenein u WMA [57].

Mo cpaBHEHUIO C MOLENSMM Haya/lbHOr0 YPOBHSA, 3HAYK-
Te/NIbHO pacLumpeHbl 3KCnayaTauMoHHble ya06CTBa (NoALepXKa
TBEPAOTENIbHbIX HakonuTenen, AWUCTaHLMOHHOe YMpaBfieHue,
NpurayLweHne 3ByKa, B TOM Yncie npu 3B0HKe MOOGUIbHOIO Te-
negoHa, Yachbl, NepekntoYeHne LBeTa NOACBETKY JUCNes, aHa-
NN3aTop CrekTpa, aKkBanansep, cuctema RDS v gp.). OTaenb-
Hble 'Y 3ToW rpynnbl MOryT ynpaenate CD- nan MD-yeliHa-
YXEepoM COBMECTUMOro cemelicTea. MoMMMO YeliHaKepa, B psje
Mogeneli BO3MOXXHO Takxe ynpas/ieHne 1 ApyruMum ayanoKom-
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MOHEeHTaMK TOrO >e Npou3BoAuTens (Hanpumep, BHELUHUM
3BYKOBbIM MPOLLECCOPOM).

K aToMy e Knaccy ronoBHbIX yCTPONCTB MOXHO OTHECTU U
3HaunTenbHYto Yactb DV D-pecmeepoB. OCHOBHOE MX OTINYNE
OT TpaauumoHHbix CD/MP3-annapatoB - Hannune DVD-
npuBoja 1 BMAeOBbIX0Aa. KOMNOHOBKa U 3BYKOBOW TpaKT Cy-

onnk-i™

A 13T fip 90 19

Puc. 2.2. CD/MP3-pecuBep cpefHero Knacca
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Puc. 2.3. DVD-pecuBep cpeaHero knacca Prology DVD-525UR

[
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rLeCTBeHHbIX 0CO6EHHOCTel He MMeHT. BCTpOEHHble ycuiu-
Tenn paboTarT MO KacCUYeCKOW 4YeTblpexXKaHalbHON Cxeme
«(POHT-ThbIN», N 3BYKOBOE CONPOBOXAeEHNe (D1IbMOB BOCMNPO-
N3BOAMUTCS B 0ObIYHOM CTepeoBapuaHTe. B HEKOTOPbIX MOAeNAX
npeaycMoTpeH BCTPOeHHbIW aekogep Dolby Digital n nu-
HeliHble BbIXoAbl 5.1, HO Yalle A4Nn8 peannsaynmn Bcex NOTEHLM-
a/lbHbIX BO3MOXHOCTEN 3ByKOBOr0 conpoBoXaeHus DVD Tpe-
byeTca BHEWHWI aekodep, NOAKAOYAEMbIA K LUGPOBOMY
ONTUYECKOMY UMM KOaKcualbHOMY Bbixogy. Camo coboid, ans
npocMoTpa huabMoB TpebyeTcs 1 BHELIHNIA MOHUTOP [58].
Cpeau ronoBHbIX ycTpoiicts 2007 roga 0cob6oe MecTo 3aHU-
matoT DV D-pecusepbl popmata 1DIN co BCTPOEHHbIM B Mepe-
AHIOK0 MaHelb MUHU-3KPaHOoM C AnaroHansio 3,5-4 froima. 370
He NPOCTO MOAHas (PULIKa, a AeNCTBMTENIbHO NONe3HOe HOBO-
BBeeHMe: Ans paboTbl CO cnUCcKaMm (haiinos 1 meana-aaHHbIMU
LIBETHOI MOHUTOP HEW3MEPMMO ya00Hee OAHOCTPOYHOIO CUM-



BONIbHOTO [uCn/es, Kakum Obl «HaBOPOUYEHHbLIM» OH HU Obl/l.
A BO3MOXHOCTb BbIBOZa rpafmyeckoii MHhopmauuu, NycTb 1
BECbMa CKPOMHOI0 (hopmara, - eLle 04HO JOCTOMHCTBO. KoHeu-
HO, CMOTPEeTb (PU/IbM Ha TaKOM 3KpaHe MOXHO, NLWb YTKHYB-
LUINCb B HEFrO HOCOM, - HO N5 6bICTPOro NPOCMOTPA OH BOJHE
NPUrofeH, feTann paccMaTpuBatb He 0653aTeslbHO. A NS Cepb-
€3HOro MpocMoTpa MOXHO MOAK/IOYNUTL WU AOMNOSTHUTENbHbIN
MOHMTOP, 6/1ar0 Takas BO3MOXHOCTb eCTb BCerja.

MonynapHocTb 3TX DV D-pecnBepoB He B NOC/EHIO0 0Ye-
pefb OMNpeAenseTcs BO3MOXHOCTAMW, W OHW pacLInpsATCS
C KaXXAbIM fiHeM. KOMMYTaumsa CUrHaN0B pas/iiHbIX UICTOYHMKOB,
BO3MOXHOCTb paboTbl C TBEPLOTE/IbHBIMU HOCUTENAMU NHOPMa-
LMK, NOLKNOYEHME AONONHUTENIbHbIX YCTPOMCTB - a B pAje Ho-
BbIX MOZenei eLle 1 noaaepxka BlueTooth. B atom pexxnme pecu-
BEP MOXET BbIBOAWTL Ha 3KPaH COAePXXUMOe TenethOHHON KHUTH,
CMUCKN BXOAWMX/MCXOAAWMNX/MPONYLEHHbIX 3BOHKOB. [Mog-
[IEP>XMBAtOTCS TaKXXe rofocoBOi Habop 1 nepeaava ayanodaiinos
(ecnn, KOHeYHO, 3TV PYHKLUUN NOAAEPXKNBAET TeNIE(IOH).

2.1.3. TY BbICOKOIro Knacca

Annapat 3TOi rpynnbl CTAHOBUTCA SAPOM Pa3BeTB/IEHHON
ayamocucTeMbl. TeXHUYECKME 1 IKCMNyaTalMOHHbIE XapaKTe-
PUCTMKN B LLeNIOM aHanornyYHbl NpeablayLeli rpynne, Ho He BCe
n3mepseTcs undpamum. Bo MHOTMX MOAENAX €CTb BCTPOEHHbII
uncgposoin 3BykoBoi npoueccop (DSP), no3sonstowmii Kom-
MeHCMpPoBaTb Pa3HOCTb BPEMEHW pacnpoCTPaHEHUSt cCUTHana ot
ANHAMUKOB M MMWUTMPOBATb aKyCTMYeCKMe XapaKTepPUCTUKM
OnpeAeneHHbIX MoMelleHnid. HekoTopble M3 3TUX annapaToB
CrnocobHblI NPOM3BOAUTL aBTOMAaTUYECKYHD Koppekuuio AYX-
TpakTa npv NOMOLLY BXOAALLEr0 B KOMMNAEKT U3MEPUTENLHOTO
MUKpooHa. Kak npaBuno, npefycMoTpeHbl BCTPOEHHbIE 3/1eK-
TPOHHbIE KPOCCOBEPbI, (HOPMUPYHOLLME HEOOXOANMbIE CUTHANbI
ANS HECKONbKNUX YCUNTNTENENA.

B mopgensax 3Toil rpynnbl NpeAycMOTPEHO OTKNKYEHME
BCTPOEHHOrO YCUANTENN Yepe3 MeHH0, a B TOM-MOAENSAX BCTPO-
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Puc. 2.5.
Mporpammupy-
eMbIin pecmBep
URAL ConceRt

CDD

eHHOro yCunuTens HeT BoobLle. B HEKOTOPbIX MOAENAX YCUImn-
Te/lb BbIMOJIHEH B BUAE OTAeNbHOro 6/10ka. TUNUYHbIE NpeacTa-
BuTenn atol rpynnel - DENON DCT-1000R, Clarion DXZ
838 RMP, PIONEER DEX-P9, Alpine CDA-9833R. B Heko-
TOPbIX MOZEeNAaxX ANs YnpasfieHUs WUCNOJb3YeTCA CEeHCOPHbIiA
3KpaH.

K aToMy e Knaccy rosioBHbIX yCTPOWNCTB MOXHO OTHECTU
poporue DV D-pecuepbl. O6bIYHO MOAENN 3TOI FPYNMbl OCHA-
LarTca BCTPOEHHbIM AeKofepoM 5.1. Kak npaBuno, npucyT-
CTBYET M BCTPOEHHbIV NATUKaHanbHbIN yecunutenb [51]. BHe-
LWHWA ycunuTens TpebyeTca TONbKO Ans cabeydepa. Bbixoa Ha
BMAEOMOHUTOP MOXET BbITb U HE OAMWH.

C pacnpocTpaHeH/eM LU(PPOBbIX NCTOYHUKOB M YCTPOMCTB
06paboTKN cUrHana nosBmUIacCb BO3MOXHOCTb YCTaHaB/IMBaTb
KOMMOHEHTHI B /II060M YA06HOM MecTe aBTOMO6uNA. Bee 60/b-
LWe mogaenel Bbicokoro yposHsa (Alpine, Clarion n gp.) gns no-
BbILUIEHNS MOMEX03aLLNLLEHHOCTN NepesatoT 3BYKOBON CUMHAN
MeXAy KOMMOHEHTaMMn B LU(POBOM BUAE MO ONTOBONOKOHHO-
My Kabento. Hemeukas pvpma Becker ewie B 1998 rogy Bbinyc-
Tuna ronosHoli annapaT Millenium, cHa6XXeHHbI TONbKO OnN-
TUYECKUM LMMPOBLIM BbIXOAOM U ycunutens Energy 350 co
BCTPOEHHbIM LU pOoBbIM CUTHa/IbHBLIM npoueccopom (DSP) [1].
XO0TS opraHbl YrpaB/ieHWUs pacnosioXXeHbl Ha NMaHean ronoBHO-
ro YCTpoOlicTBa, BCe PEerynnpoBkyM (rPOMKOCTb, HacTpolika
(hMNbTPOB, YCTAHOBKWN 3KBasan3epa n T. [.) BbINONHATCA He-
MocpeACTBEHHO B YCUIUTENeE.

Takoe pelleHue, elle HECKO/IbKO NleT Ha3ah ObiBLUee npu-
3HaKOM WCK/MHOYMTENBHOCTK annapaTypbl, Nosyyaet Bce 60/b-
Lee pacnpocTpaHeHue. CoefijMHEHWe M0 ONTOBO/IOKOHHOMY Ka-
6eno rapaHTMpyeT WAeasbHYH MOMeX03alULLeHHOCTb CUC-
TeMbl He3aBUCKMMO OT MECTOHaXOXAeHWUS KOMMOHeHTOB. 3TO
nossonseT pasmectutb LLAIM B HenocpefCTBEHHON 6GAM30CTK
OT ycunuTens.

K aToli rpynne 0THOCUTCA ¥ pa3paboTaHHbI POCCUIACKN-
MW MHXXeHepamMn MHOTOMYHKLNOHaNbHbIA AUCKOBLIV annapat
URAL ConceRt CDD - ycTpoiicTBO, CNOCO6HOE MOC/e COOT-



BETCTBYIOLLEr0 MNPOrpaMmMMpoBaHnA MOALEPXUBATL JiHO6bIe
AunckoBble hopmatbl. AnnapaT NoALep>XKMBaeT TakKe BHELHW
xapa-guck (60 '), yto nossonseT co3garb 06bLEMHYHO )OHO-
TeKy ¢ kayecTBoMm CD, a gns cxaTtbiX ayamoopmMaToB TaKoi
00beEM BMHYecTepa MpaKTU4eckn 6GesrpaHuyeH. lepBble npo-
MblLLIIEHHbIE 06pa3Lbl 66K NpogaHbl B MapTe 2005 roga uene-
BOM ayauTopuu. Kaxablil nosib3oBatenlb MOr BblCKa3aTb CBOM
npeaioXeHuns, naen, KOMMeHTapuun Ha opyme u, Takum obpa-
30M, MPUHATbL yyYacTue B fa/ibHelLleM COBEPLLEHCTBOBAHUN CU-
CTeMbI.

URAL ConceRt CDD - 3T0 He TO/IbKO My/nbTUMeANA, ero
BO3MOXHOCTM MOXHO pacliMpuUTb 40 YPOBHA GOPTOBOro KOM-
notoTepa. MNpu NOAKNHOYEHNM K CUCTEME YNpaBneHnUs gBurare-
NIeM MofieNb BblAaeT MHopmaluto (B TOM YMC/E N TOOCOBYHO)
0 COCTOAAHUM CUCTEM aBTOMOOWNA. MOXHO 3anporpammMmupo-
BaTb OTOOPaXeHWe Ha AMCniee YPOBHA Macna, TonavBa, TeMmne-
paTypy oxnaxaatoLLeli XXnaKocTu, paboTy TaxomeTpa 1 MHOroe
Apyroe. Ho BO3MOXHOCTM CUCTEMbI HE OrpaHUYNBaKOTCA Auar-
HOCTMKOW 1 MH(hOpMUpOBaHUeM BoauTens. MpeaycMoTpeH pag
(GyHKUmMiA, conmkarowmx CDD ¢ 06blY4HbIM KOMMbIOTEPOM: 3a-
NUCHAasA KHUXKa, ANKTO(OH, KasieHaapb, Yacbl/Taimep/6yannb-
HWUK 1 faxe urpbl. BCTpoeH CKopocTHON nHTepgeinc MegaBUS
(5 Mbps), nogsepxunsatotca BHelwHe ATA-Hakonutenn (HDD
h ATAPICD/DVD).

XO0Ta Npu HaIMYMM MYIbTUPOPMATHOTO ANCKOBOTO MPOUT-
pbiBaTensa TpeboBaHUA K pagMonpuemMHUKY MOXHO U CHU3UTb,
pa3paboTyMKM He 3abbiin W Tex, KTO NpeanoynTaeT caywartb
paguo. Mpwn pa3paboTke pagMonpremMHOro TpakTa yuTeHbl 0Co-
OEHHOCTWN POCCUIACKOro BelaHms. Tak, Lar CeTKn 4acToT cfe-
naH 10 kl'y, xoTa B AManasoHe 65-73 ML, YacTOThl CTaHUWA
KpaTHbl 30 KW, a B gnanasoHe 87,5-108 mly - gaxke 100 kI,
CTONb «MENKWA» Lar HaCTPOWKN He TO/IbKO MOBbILWaeT TOY-
HOCTb YCTaHOBKMW YacTOThl U ee yaepXXaHue B 3a[aHHbIX npeje-
nax, HO M N03BONAET B NPOLeCcCe HACTPOMKY NpoaHann3npoBaThb
06CTaHOBKY B 3a(hvpe B MOJIOCE YaCcTOT KaXA0ro nepejarymnka u
ONTUMW3MPOBATL MapaMeTpbl pagvonpuemMHOro Tpakrta. [ns
3TOro paguocurHan npeobpasyetcsi B LUPPOBOIA, 3aTem obpa-
6aTbiBaETCA MPU NMOMOLLM NPOrpaMMHOro obecrneyeHus.

Paspa6oTunkn n npomssogutenn URAL ConceRt CDD
NPeaoCTaB/IAOT rapaHTUIO B TEYEHME MATU NET, a TAKMX CPOKOB
noka He JaeT HU OAWH Npou3BoAuTeNb. Mpu CTONb CONMMAHOM
CPOKe (h3MYEeCKOM XUN3HW annaparta ero MopasnbHas cMepThb 3a-
BMCUT TONIbKO OT NPOrpaMMHOro obecrneyeHmns n 3an0XXeHHbIX
B «)Ke/ie30» BO3MOXXHOCTEN nepenporpaMMmupoBaHumsa. Annapat
MOXHO MOCTOSIHHO YCOBEPLLEHCTBOBATb, 0OHOB/IAS MPOrpaMm-
Hoe o6ecreyeHune ¢ KomnakT-gncka. Bee pyHkyun URAL Con-
ceRt CDD moryT 6bITb 3anporpaMmmumpoBaHbl Nnosb3oBaTesiem
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CamMoCTOATENbHO, BCE HACTPOWKM 3HEeproHe3aBmMcuMMble. bnaro-
Aapsa rpaguyeckoMy nHTepdelricy 1 NpoLyMaHHON CTPYKType
MEHI0 ynpas/eHne yCTPOMNCTBOM CTaso MaKCUMasibHO NPOCTbIM
M HarnggHoiM. OpraHoB ynpas/ieHUs BCEro fBa - 3HKOZep U
[JOMNOJTHATENIbHAs KHOMKA. Y HUKaNbHbIA 3HKOLEP CBOAMT BCe
ynpasJ/ieHne annapaTtom K TPeM [BVKEHUAM: MOBOPOTY, Haxa-
TUIO M NOBOPOTY C HaAXKaTneM. HeCOMHeHHbIM y106CTBOM BN A-
eTca Hannume B KomnnekTte AByX MAY, KHOMKN KOTOPbIX MOX-
HO 3anporpamMMmnpoBaTh Yepe3 IKPaHHOE MEHIO B COOTBETCTBUU
C NPUBbIYKAMY M NOXeNaHUAMMU KaXKA0ro Nonb30BaTens.

3BYKOBOW TpakT - cepaue MyabTUMeLWUAHON CUCTEMbI, U
pa3paboTuMKu yaennnm emy ocoboe BHMMaHmne. Bo3MOXKHOCTK
CUCTEMbI MOUCTUHE NPOGecCnoHanbHble. BCTPOEHHbIN WecTn-
KaHanbHbll DSP, 30-N0ONOCHbI 3KBanai3ep, TPEXMNONOCHbIN
Kpoccosep, 24-6utHble LLAM 1 AL, Bbixos Ha cabsydep - u
BCe 3TO «B OLHOM (p1akoHe». B cucteme npeaycMOTpeHbl -
HeliHbI BXOA 1 CTEPEOPOHMNYECKNI BXOS, 419 MUKPODOHA, CUT -
Han C 3TUX BXOA0B npeobpasyetca ALLM ana ganbHeiweli 06-
paboTku. MpefycMOTpeHa reHepaLms TeCTOBbIX U U3MepPUTeSIb-
HbIX CWUTHaN0B, YTO MO3BO/ISAET B aBTOMaTUYECKOM pexume
YCTaHOBUTb HEOOXOLMMYHO KOPPEKLMIO 1 3aMOMHUTb HAaCTPOi-
K. I3mepuTeNibHbIA MUKPO(OH BXOAUT B KOMMJIEKT CUCTEMBI.

Bcs 06paboTKa cMrHana BbINOHAETCS B LMpoBoi hopme
B DSP C wecTbio He3aBUCUMbIMW KaHanamn. Ons Kaxaoro us
KaHanoB MOXHO YCTaHOBUTb HEOOXO04MMOE BPEMS 3aLePXKKM 1
ypoBeHb curHana. Kpome Toro, Ans Kaxaoi napbl KaHanos npe-
AYCMOTPEHO He3aBMCUMMOE ynpaBineHue ctepeobasoit, YTto pac-
LWIMpseT BO3MOXHOCTU (DOPMMUPOBAHMUSA 3BYKOBOW CLEHbl. Bo
BCEX KOH(Urypaumnsax akycTUUYeCKOro oQopmyieHUs, Kpome
KpPOCCOBEPHOM, 3KBanansep Ans KaXKAoro M3 LWIECTW KaHaloB
He3aBUCMMbI. B KpoccoBepHOW KOHGMrypauum skeanalisep
ABYXKaHa/bHbIN («[MpaBblii» 1 «J1eBbli» KaHanbl), HO NpuU Npa-
BW/bHbIX HACTPOMKax KpoccoBepa Nosoce YacToT KaXKAoro Bbl-
XO[HOI0 KaHana O4HO3HaYHO COOTBETCTBYIOT OMpefesieHHble
nonoCbl 3KBanarsepa. BCTPOEHHbI TPEXNONOCHbIN KpoccoBep
nepecTpamBaeTCs B LUMPOKMX Npeaenax, KpyTu3Ha cpesa nepe-
Knovaemas - 12 nam 24 ab/oKT. 3BYKOBO TPaKT MOXHO
CKOH(MTypupoBaTb B pa3/IMYHbIX BapuaHTax - OT My/ibTUMe-
ANAHBIX MHOTOKaHanbHbIX (5.1, 6.1) A0 ayaMOPUIBCKUX MHO-
ronosiocHbIX. Bbixog cabsydepa SUB OUT Heperynupye-
MblIli - 3TO OTunbTpoBaHHasa (PHY, 60y, 12dB/oct.) cymma
1-ro u 2-ro KaHanos.

BbicOoKas BbIXOAHas MOLLHOCTb BCTPOEHHOrO YCWUIUTeNs
(4x45 BT + 2x35 BT) N03BOMSET 3TOW UHTENNEKTYa/IbHON MY b-
TUMeAWUHON ayamocucTeme pabotatb 6e3 AO0MONHUTENbHbIX
BHELLHUX YCUNUTENEN (3a UCKMTOYEeHNeM cabBydepa, KOTOpoMy
no onpefeneHnto «MHOTO0 MOLLHOCTM He OblBaeT»). Hanpsxe-



HWE Ha NMHENHbIX BbiXoAax cocTaBnset 5 B, yTo rapaHTupyeT
BbICOKYO MOMEX03aLLNLLEHHOCTb CUCTEMBbI.

2.1.4. KombuHnpoBaHHble TY («CUauOnbI»)

B cocTaB 3Tux 'Y BXOAAT HECKO/IbKO Pa3NYHbIX YCTPOWCTB.
O6bI4HO 3TO NpueMHuK, CD-npourpbiBaTent ¥ MarHUTOQOH,
HO BCTpeyatoTcs v 60see CroxHble KoMOUHauuu (¢ MUHKU-AUC-
KOM). B HOBbIX MOfensax ecTb NOAAepXKa cxaTblx ayauopop-
MaToB 1 TBEPAOTENIbHbIX HOCUTeNen. Mo CBOUM TEXHUYECKUM
XapaKTepUCcTMKam OHU 0ObIYHO OTHOCATCH K CPefiHeMY Kiaccy
[aHHOM KnaccuurKaLumm, a KacceTHas CeKLUs HepeaKo oKasbl-
BaeTcs Ha Knacc Hmke. OgHaKo KOM6alHbl LLeHATCA MMEHHO 3a
«BCEAQHOCTb», a He 3a BblAatolleeca 3ByvaHve. Ha cerogHaL-
HWUIA [eHb MOXHO BCTPETUTb B MPOLaXe OKOMO AecATKa Mofe-
Neli, NPaKTUYeCcKn BCe M3 HUX pa3MeLLeHbl B KOpnyce ABOWHON
BbICOTbI (2DIN) . 370 ynyywaeT KOMNOHOBKY Y 1 obnervaet
ynpas/ieHWe WM, HO OrpaHMYMBaeT BO3MOXHOCTU YCTAHOBKMU.
Kom6aiiHbl CTaH4apPTHOW BbICOTbI HA CErOAHALHWUIA AeHb npea-
CTaB/IeHbl BCEro 04Hoin mogensto Prology [86].

2.1.5. TY 6e3 guckoBopga

"0N10BHbIE YCTPONCTBA 3TOMO TUNa MNOSBUINCL COBCEM He-
[laBHO - BecHoil 2007 roga B npofaxke MNOABUICA pecusep
Clarion FB275BT. B annapatax [aHHOW rpynnbl He npegy-
CMOTPEHO BOCMPOM3BELEHNEe KOMMAaKT-4UCKA, ero MoaHOCTbHo
3aMeHUIN TBepAoTe/IbHble HOCUTENM - KapTbl SD/MMS n
(hnew-HakonuTenu ¢ nHTepdeincom USB. PagnonpremHuK u
YCUNUTENbHBIA TPaKT TPaAULNOHHbIE. YCTOSABLUErocs Ha3Ba-
HUA ONa 3TOro Knacca annapatypbl MOKa HEeT, npegnaralTcs
pas3nnyHble BapuaHTbl: Kaph-pecusep, Kapacusep, USB-pecu-
Bep... Bpems nNokaxeT, KaKoi 13 BapMaHTOB NPUXNBETCS.
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Puc. 2.7. TY
6e3 amckoBoda
Prology CMU-400

®yHKLMOHaNbHAsA HACbIWEHHOCTb annapaToB 3TON rpyn-
Mbl MOXET ObITb Pa3NNYHON. B NpocTeiLwel KOHUrypauum ato
NULWb NPUEMHUK C MOAAEPXKON TBEPAOTENbHLIX HAKONUTENEN,
B 60/1€€ CNOXHbIX BapuaHTax eCTb YNpaBieHne BHELWHUM Mee-
poMm iPod, 1 gaxke BCTPOEHHbIA XapA-ANCK BOMbLLOK eMKOCTU.
OueBMAHO, YTO 3TW YCTPOICTBa 6YAYyT OCOBEHHO NONYAAPHLI Y
MOJI0AbIX MO/Ib30BaTENEN.

MosisusLuniica B none 2007 roga Prology CMU-400 noga-
fepxuaeT KapTel SD/MMC n USB 1.1/USB 2.0 (ckopocTb
USB 2.0 He moagepXXmnBaeTcs, TOMbKO UYTEHME CO CKOPOCTbHO
USB 1.1). ilnnHa Ha3BaHWi1 haiinoB MP3 u anpekTopuii - Ao
32 cumBonoB, thaitnosas cuctema FAT12/FAT16/FAT32. MNoa-
gepxusaetca nHgpopmaunsa 1D3 TAG Bepcun 2.0 (necHa/uc-
nonHutens/anbbom Ao 32 cMmBO/IOB). BO3MOXHbBI MOUCK MO
HOMepy TpeKa W Ha3BaHUK KOMMO3ULKUK, cry4vaiiHoe, NoBTOp-
HOe ¥ CKaHupyoLLee BocrnponsseseHve [119].

Puc. 2.8. KomnoHoBKa
Prology CMU-400



CMU-400 yamBun cBoeli «HEBECOMOCTbIO» - BHYTPU NNLLb
MOAY/Nb THOHEpa, MUKpPOCcXema YyCUINTeNd MOLLHOCTU U Kpocc-
nnarta c He6OoNbLINM KOIMYECTBOM feTanei. Ecnm 6bl He Tpe6o-
BaHWs cTaHgapTa DIN B yacTu KpenneHus, rny6uHy Kopnyca
MOXHO 6blN0 6bl cAenaTtb CO CMMYEYHbI KOPO60oK. Ho, Kak
roBOpAT HeMUbI, ordnung ist ordnung, cTaHAapTbl NPUXOANTCSA
cobnopartb.

2.1.6. TY ¢ BUAEOMOHNTOPOM

STOT KNacc rofioBHbIX YCTPOMCTB - 3Tan 3BOMOLUN, Nepe-
X0[HasA CTyneHb K MynbTUMeAMIAHbIM LeHTpaM. Y aToro tmna
OCHALLLeHO BbIABUXHbIM XXULKOKPUCTAIMYECKUM BUAEOMOHU-
TOPOM, HO He MMeeT APYrnX UCTOYHWKOB CUrHana, Kpome pa-
avonpueMHuka. Ana npocnywnsaHnsa HoHorpaMmm u npocmoT-
pa (hMNbMOB HEO6XOAMM BHELIHWUIA MYNbTUMEANAHBLIA MPOUr-
pbiBaTens unn DVD-yeitHmkep. Ecnu annapaT He OCHalleH
BCTPOEHHbIM TV -TIOHEpPOM, 415 MPOCMOTpa nporpamm agup-
HOro BellaHWs MNOHafoOUTCA BHEWHWA. PaguonpueMHUK U
ayAnoTpakT 06bIYHO COOTBETCTBYHOT CPeAHEMY KNaccy LaHHOWN
Knaccupukaymm, BO3MOXHOCTb YNPaBNEHNSA BHELUHUM YeliHf-
YKEPOM NPUCYTCTBYET «No onpeaeneHnio» [40].

Pa3mep BMAEOMOHUTOpPA OrpaHnyeH rabaputamu ctaHgapT-
Horo Kopnyca 'Y, no3ToMy gmaroHanb COCTaBnseT 6,5-7 foii-
MOB € (hopMaToM n3obpaxeHns 3:4 unun 16:9. Y ctaHOBKa MOHU-
Topa B paboyee MoNOXKeHME 1 ero yb6opka 06bI4HO BbIMOHAOT-
CA CEepBONPUBOAAMMU, HO B HElOPOrMX MOLENAX 3Ta npoueaypa
MOXET ObITb PYyYHOI. B cuctemax ¢ cepeonpuBogamm nocnem-
Hee NO/I0XKeHNe MOHUTOPa aBTOMAaTUYeCKM 3anoMMUHaeTCs B CU-
CTEMHbIX YCTAHOBKaAX.

MNosasneHune ceepxToHKMX DV D-nprBoA0B NO3BOAWIIO pas-
MECTUTb X BMECTe C BbIABVXHbIM MOHUTOPOM B CTaHLAPTHOM
kopnyce 1DIN, nosToMy AaHHbIA Knacc YCTPOWCTB B 6amxKail-
LLee Bpems MPeKpaTuT CBOE CYLLECTBOBaHWE. Ha CMeHYy 3TuM
r0/IOBHbIM YCTPOCTBaM NPUXOAAT MOTOPMU30BaHHbIE MOHUTO-
pbl hopmata 1/2DIN [121].

Puc. 2.9. TY ¢ moHuTOpOM
(hopmata 1DIN

i* A
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Puc. 2.10. BblaBMKHOIA
MOHUTOP (hopmara
1/2DIN

2.1.7. MynbTumepgniiHole LEHTpPbI

YHusepcanbHole DV D-pecusepsl pasmepom 1 DIN, pasHo
KaK 1 rofioBHble YCTPOMCTBA CO BCTPOEHHbIM BblBV/KHBIM MO-
HUTOPOM, MOJIb3YKTCA 3aC/Y>XXEHHOW NONYNAPHOCTLIO Y «NpPo-
OBUHYTbIX» aBToMo6unmctoB. OfHaKo pa3MecTWUTb fBa anna-
paTa B O[JHO KOHCOMN MOXXHO AaneKo He BO BCEX aBTOMOOUAX.
MopaBnsitowiee 60NbLWINHCTBO MalLWMH B €BPOMECKON YacTu
Poccuuy ocHalleHo TO/IbKO O4HUM NOCaf04YHbIM MeCTOM pasme-
pa 1 DIN. Y auHblii BbIXO4 U3 3TOM CUTYaLMK - MHOTOPYHKLN-
OHaNbHOe ro/I0BHOE YCTPOMCTBO, COBMELLaloLLee B O4HOM KOp-
nyce BCe BO3MOXHOCTH.

MynbTUMeANiiHbIE LEHTPbI COAepXXaT «B OAHOM (D/laKOHE»
npakTUYecKun BCe, YTO TO/IbKO MOXHO cebe npeactaButb. O64-
3atenibHbI Habop - DVD-TpaHcnopT, BULEOMOHUTOP, Pajmno-
NPUEeMHUK, Aekofep MHorokaHansHoro 3syka (5.1, Pro Logic
M T. [.), 3BYKOBOI NpOLLECCOP, BCTPOEHHbIN NATUKaHaNbHbIN
YCUNUTENb, NIMHENHbIN BbIXOA Ha cabBydep. JONONHUTENbHbIE
BO3MOXHOCTW - TV-TIOHep, HaBuUraunoHHasa cucrtema, nogaep-
YXKa MOOGUNbHOM cBsian n T. 4. [40].

Ha cerogHAwWHWIA feHb CYLWEeCTBYIOT ABa BapMaHTa KOMMNo-
HOBKN MY/NbTUMeAUWAHbIX LEHTPOB. B nepBom BapuaHTe BCe
KOMMOHEHTbI pa3meLLaloTca B kopnyce pasmepom 2 DIN, nuue-
Bas MaHeNb KOTOPOro 3aHATa MOHUTOPOM (popmata 16:9 ¢ guna-
roHansto 6-6,5 Atoima, yron npocMoTpa MOXKHO perynnpoBaTh.
3arpyska fucka - wenesas, M60 MOHUTOP AN5 3arpy3Ku CABU-
raeTcs BHUS.

Mo BTOpOMY BapuaHTy B KOpMyce CTaH4ApPTHOro pasmepa
1 DIN pa3meLLaeTcs BblAB/KHON MOHWUTOP C AUaroHanbio 7 JHoii-
mMoB, DV D-TpaHCnopT 1 opraHbl ynpaesneHna. B nepBbiX Mofe-
NAX 0CTalbHble y3/bl pa3MeLLannch B 0TAENIbHOM KOpMyCe 1 Co-
eAMHANNCL C rO/I0BHLIM 6/10KOM Kabenem [59]. B coBpeMeHHbIX
MOJeNAX BCe KOMMOHEHTbI YNakoBaHbl B CTaHAAPTHbIV KOpnyc
1DIN.



Mpwn BCeM GoratcTBe UCTOYHWKOB CUIHaNa Takas cuctema
He 0CTaeTCA «BELLbO B CEOE» - K HEil MOXKHO MOAKNHUNTL BHE-
LWHWEe WCTOYHWKW ayfauno/BupeocurHana M AOMOSMHUTENbHbIE
MOHMWTOpPbLI. NS NOAKNHOYEHNSA HABUTALMOHHON CUCTEMbI UK
KOMMbOTEPA BO MHOTMX MYNbTUMEANIAHBIX LLEHTPax ecTb BXOA
RGB.

TpaKT BugeocurHana pabotaeTt B Te/IEBU3NOHHbIX CUCTEMaX
uBetHocT NTSC/PAL, npuyem B 60NbLUINHCTBE COBPEMEHHbIX
npourpbiBaTenein BO3MOXHO TPaHCKOAMPOBaHME CUrHana u3
O4HOM cMCTEMbI B ApYryto (eCTECTBEHHO, U3-3a OT/INYALOLLErOCH
yncna CTPOK C HEKOTOPOI noTepeii KavecTsa). MpUMeHUTENbHO
K HallMM YC/IOBMAM 3TO 03HAYaeT, YTo 418 NMPOCMOTPa SUCKOB
B (hbopmate NTSC focTaToOuHO UMETbL TeNIeBM30P MU MOHUTOP
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cuctembl PAL/SECAM. OpHako npegnovtuTesibHee UCMofib-
30BaTb MY/IbTUCUCTEMHbI MOHUTOpP - LBETOBOW 6GanaHc ne-
peKkogMpoBaHHOro B cTaHZapT PAL n306pakeHns SBHO XyXe,
c npeobnagaHnem KpacHbIX TOHOB.

[Ona BbIBOAMMON Ha MOHUTOP «KAapTUHKWU» CTaHAapTHO
MOXHO BblOpaTh ABa 00bI4HbIX hopmaTa: 4:3 (PanScan u Letter
box) n wWupokoakpaHHbIi 16:9 (Wide). Kpome Toro, BO MHOTmX
MOAeNAX NpourpbiBaTenein NpefycMOTPeHO YBeNnyeHune pas-
MepoB n3ob6paxeHns (ZOOM) ¢ BO3MOXHOCTbIO CKPONUHTA.
bnarogaps 10-6uTHOoMy BuAeo-LJAI ropusoHTanbHoe paspe-
LeHne He Xy>ke 500 NnHKUIn. 4N HeNOABUXHbIX N306paXKeHNi
JPEG B pexume ZOOM yeTKOCTb ONpefenseTca paspeLieHnem
MCXOLHON KapTUHKK. 10 yMOn4yaHMo M306paxkeHWe MacluTta-
OupyeTcs [0 pa3mMepoB 3KpaHa.

Bce npourpbiBaTeNnin AatoT Ha BbIXOAE CTaHAAPTHbIA KOM-
MO3UTHbIA BUAEOCUTHA, HO B HEKOTOPbIX MOAENAX NpeLyCMOT-
peH n hopmat S-Video. MOCKONbKY CUTHAMbI LLBETHOCTA B 3TOM
C/lyyae nepefaroTcA OTAE/NbHO, KAYeCTBO M306paxeHns 3ameT-
HO Bbiwe. Kak npasusio, npegycMOTPeHbl ABa KOMMO3UTHBIX
BMAEOBLIX0AA (4N K&XKAOr0 NCMoNb3yeTca OTAeNbHbIN 6ydep-
HbI BUAEOYCUINTENb). DTO NO3BO/SET OpPraHM3oBaTh ABe 30-
Hbl MPOCMOTPA, He NPUMEHAN AOMONHUTENbHbIX Pa3BeTBUTENEN
BMAeocurHana. Hanps»xkeHme BugeocurHana ctaHgapTHoe - 1B
Ha Harpyske 75 Owm.

2.1.8. MynbTumeaniiHble NpoOUrpbIBaTenn

Yalle Bcero amnnapatbl 3TOro Knacca HasbiBatoT «DVD-
npourpbIBaTeNiiMn» Nno Ha3BaHUK CaMOro COBPEMEHHOIO (hop-
mMaTa, KOTOpbIA OHM CMOCO6HbLI BOCMNPOM3BOANTL. OfLHAKO UM
«ro 3ybam» BOCMpou3BefeHNe ayamno3anmncein B cxxatom hopma-
Te MP3 1 06b14HbIX CD-audio. B psge moaeneii Takke BO3MOX-
Ho BocnpoussegeHue Video CD , MPEG4, diVX 1 HenoaBux-
HbIX N306paxeHunii B hopmate JPEG.

CpaBHUTENIbHO HEAAaBHO MY/IbTUMEANNHbIE AUCKOBbIE NMPO-
NrpbiBaTENIN MOXHO 6bIN0 BCTPETUTL TONIbKO B LOPOrnX aBToO-
mMobunax. Ho 3a nocnefHue rofbl OHW 3aMeTHO PacLUNPUIN
«cpeny 06uTaHMA» U NPOYHO 060CHOBAINCL B MALLUNHAX Cpes-
Hero knacca [40]. /IX CTOMMOCTb 3aMETHO HUWXEe CTOMMOCTHU
DVD-pecuBepoB (a Tem 60/1ee MynbTUMEAUNHbLIX LEHTPOB),
MO3TOMY OHW 3aHA/IN Ha PbIHKE CBOK HuMLWY. CTOMMOCTb CHU-
XKEHa 3a CYeT TOro, YTO B NpOUrpbIBaTesie OTCYTCTBYET pajuo-
NPUEMHbIA TPakKT, HeT WU ayaumoTpakTa B NPMBbLIYHOM [ANs car
audio Buge, No3TOMYy 06bIYHO UX UCMOJbL3YIOT KaK fONONIHEHWe
K umetoLLelics ayguocucteme. Keratu, HeKOTopble M3 Mogenel
3TOM rpynnbl BbIMNO/HEHbI B CTaHAAPTHbIX rabaputax 1DIN u
CHabXeHbl ynpas/dlOLWMM BbIXOLOM remote. 3T0 Mo3BoNseT
MCMONb30BaTh MX B KAYECTBE FO/IOBHOIO YCTPONCTBA. Pa3ymHas



anbTepHaTuBa 415 Tex, KTO He CAMLIKOM MpuBA3aH K paguo-
nprveMHKKY. AnnapaTtypa 3Toi rpynnbl npuobpeTaeTcs B nep-
BYIO 0Yepefb 419 MyNbTUMEANNHOTO MPUMEHEHWSA, N BTOPOCTe-
NeHHble PYHKLMKN BNOSTHE MOXHO NPUHECTU B XXepTBY [76, 77].

B Mozensx nepBoro noKOAeHMsA NUCNOJb30BaNCH IOTKOBbIN
MeXaHMW3M 3arpy3ku AncKa, Ho CKOpO OT Hero oTkasanuce. Mpo-
UrpbiBaTeNIn CO LLENeBON 3arpy3Koil MOXHO yCTaHaBnMBaTb
Tam, rfe 414 annapatoB C NOTKOBOM 3arpy3Koi HefoCcTaTovHO
mecTa. O60pOTHaA CTOPOHA 3TOr0 PeLleHns - HEBO3MOXHOCTb
BOCMPOU3BOANTL AUCKWU fMaMeTpoM 8 cM. Bnpouem, HeBenvka
noTeps: LUMPOKOro pacrnpocTpaHeHnsa Takue JUCKM He NONyyun-
NN N3-3a HEBO/bLLOIN EMKOCTH.

XapakTepHas 0CO6eHHOCTb MHOrMX MOAenel nNpourpbiBa-
Tenei - OTCYTCTBME MH(POPMALMOHHOIO Tabno, BCS Cny>XebHas
NH(popMaLns BbIBOAUTCA B 3TOM C/llydae Ha 3KpaH BMAEOMO-
HUTopa. T1OCKONbKY AN OGOMbLUMHCTBA AUCKOB BO3MOXHO
ncnonb3oBaHme QyHKUMM OSD (CUCTeMbl 3KPaHHbIX MEHIO, OT-
[eNbHbIX AN9 AUCKOB pasHbIX (hOpMaToB), BO3MOXHOCTW BU3Y-
a/lbHOr0 KOHTPO/IA BMOJIHE [OCTAaTOYHbI. YnpaB/ieHUe PyHK-
UMMM BOCNPOU3BEAEHNS OCYLLECTBSAETCS Kak C MLEBOI Na-
Henu, Tak 1 ¢ NONHOMYHKLMOHANLHOIO KOMMNIEKTHOTO My/bTa
LY ¢ BblHOCHbIM K-npnemHukoM. Bonee Toro, psag gyHKU WA
(Hanpumep, NpsAMOoW BbIGOP AOPOXKKM) 0O6bIYHO AOCTYMEH TO/b-
Ko ¢ nynbTa. Ay6nupoBaHue yHKLUMWIA yripaBieHUs B aBTOMO-
6une BecbMa Y06HO - MPOUTPbIBATENEM MOXET YNpPaBafTh He
TONbKO BOAMTENb, HO U NIK0BOW naccaxmp.

AyanoTpakT MynbTUMEANIAHBIX NPOUrpbIBaTENein 6asmpy-
eTCA Ha cneumnanbHbIX MynbTUCTaHAAPTHBLIX LLAT, yuTo, KCTaTw,
obecneynBaeT BeCbMa BbICOKOE KayecTBO 3By4aHus. INpu cpas-
HeHUN HecKonbKUX mofeneid DV D-npourpbiBatenein ¢ Tpagu-
LWOHHbIMK CD-pecuBepaMmn CpefHei LIEHOBOW KaTeropum 3By-
YyaHMe B HU3KO- M CpeAHevacTOTHOW 06/1aCT NPaKTUYECKN He
OT/IMYaNnoCch, HO NpopaboTKa BbICOKOYACTOTHONO yvacTKa fgua-
nasoHay DVD-npourpbiBaTenei He B npumMep nydile. 370 3ac-
nyra 24-paspagHoro LLAIM. Kpome Toro, TpagnLMOHHbLIX aHano-
rOBbIX PEerysMpoBOK B TPakTe CUrHana HeT - TPOMKOCTb pery-
nmpyeTcs B «uugpe». 3TO MOXHO TONbKO MPUBETCTBOBATD -
YKOpOYeHune ayamoTpakra NonoXnTenbHO CKas3blBaeTCA Ha Ka-
4yecTBe 3ByYaHus. Jpyrumu cnosamu, HeT HUYEro, YTo MeLlano
Obl MpoLeccy BOCMPOU3BEAEHUS 3BYKA, & eCTb TOMbKO TO, YTO
HY>XHO. Ha aHanorosom MHeNHOM Bbixode obecrneynBaeTcs
AvnanasoH socnpoussognmbix vyactoT ot 20 'y go 20 kI'y, npwu
OTHOWEHNN curHan/wym He xy>ke 90 ab, BbIXO4HOE HaMNpPsXe-
Hue 0bbI4yHO cocTaengeT 2,0 B.

BbIxo4bl aHANOroBOro cMrHana MoryT 6biTb OPraHM30BaHbI
no-pasHomMmy. Ecnu mogens ocHalleHa BCTPOEHHbIM AeKO4epoM
MHOTrOKaHanbHOro 3ByKa, TO MPUCYTCTBYIOT BCe BbIXOAb! (hop-
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maTa 5.1. Ecniv BCTPOEHHOr0 AeKoaepa HeT, 3BYKOBOW CUrHan
¢ DVD-ANCKOB Ha NMHElHbIE BbIXOAbl BbIBOAUTCA B peXxume
DOWNMIX (curHanbl MHOroKaHanbHOro 3BYKOBOIFO COMpO-
BOX/JEHWA pacnpefenfoTcs B [Ba 00blYHbIX CTepeOKaHasna).
[na nonHOW peanu3auum BO3MOXHOCTEN 3BYKOBOFO COMpPO-
BOXaeHnsa DV D-HocuTenen B aTOM C/lyyae HeO6X0AUM BHe-
wHuii pekogep Dolby Digital/Dolby Pro Logic/DTS. Pewe-
HUWe, KCTaTu, BMOJIHE pa3yMHOe - My/bTU(OPMaTHbIN AeKoaep
MOBNMSAET Ha OKOHYATE/bHYK CTOMMOCTb, @ MHOIOKaHa/IbHbI
3BYK HY>XeH He Bcerja n He Bcem. Ecnuv e ncnonb3oeaTb npo-
nrpbiBaTeslb B POAM TPaHCMNOpPTa C OTAENbHbIM AEKOLEPOM UK
UM POBLIM yCUAUTENEM - KayeCTBO paboTbl BCE aymocucre-
Mbl TO/IbKO BO3pacTeT.

[na noAkNtoYeHNs BHELWHero geKojepa MHOroKaHanbHoro
3BYKa BO BCEX COBPEMEHHbLIX MPOUTrpbIBaTENAX MPUCYTCTBYET
BbIX0OA, LM(PPOBOro curHana. Ha atoT e BbIXOA MOCTYMNaeT U
LUNGPOBONA CUTHAN € 06bIYHOrO ayano-CD, 4To No3BONSET UC-
nonb3oBaTh BHewHuiA LLAM ans nonyyeHuns 60mee BbICOKOro
KayecTBa 3By4aHus. B aTom cnyyae npourpbiBaTenb BbICTYMNAET
B PONM TPaHCMOpTa - peLleHne, XapakTepHOe A1 TOMOBbIX
Mozeneil 06blYHbIX pecnBepoB. Kak npasuio, MCNonb3yeTcs
KOaKCuasibHbI BbIXOA, HO B HEKOTOPbLIX MOAEeNIAX eCTb U ONTU-
YeCcKuMm.

B cocTtaBe MHOrMXx Mogenei npourpbisateneil ectb AV-KOM-
MYTaTOpP, K KOTOPOMY MOXHO NOAKNOYUTL BHELLIHWE NCTOYHU-
KW curHana. Hepegko ogvH M3 BXOL0B Npu 3TOM pasMellaercs
Ha nepefHeN NaHen, YTo NO3BONAET ONePaTUBHO MOAKMOUNTD
K cMCTeMe BMAeOKaMepy uan LudpoBoi oToannapar.

HoBebIi npourpeiBaTens Prology DVD-350U, nomumo Tpa-
AULMNOHHBIX AUCKOBbLIX HOCUTENEn, nofaep>xvmeaet U TBEPAO-
TeflbHble - KapTbl NamaTn SD/MMC 1 HakonuTenn ¢ MHTep-
theiicom USB. MoaTomy Ha nepefHeil naHenn KpacyeTcs Haf-
nuce Mobile Media Center. Ha Hawmx rnasax poauscs HOBbIiA
Knacc yCTpOMCTB, NOAAEPXUBAIOLLNX BOCNPOU3BEEHNE BUAEO
C TBEPLOTeNbHbIX HOocuTenel [120].

Puc. 2.73. MynbTmMeauiiHblii npourpbiBaTens Prology DVD350U



2.1.9. BungeomarHmTto)oHbl

XO0Td BULEOMAarHMTOMOH He NpeTeHAyeT Ha poJib F0/I0BHO-
ro yCTpOWCTBa, 1 BCE Xe Noc/e AONrMX pasgyMuid BKIOYKUA ero
B K/accuukauuio. ICTOPUYECKYHO M CoLManbHY posib hop-
mata VHS oTpuuats Henb3g, HECMOTPSA Ha BCe ero HefoCTaTKu.
Bnarofaps BMAEOMarHUTOMOHY Mbl BMepBble MOyyYnnu BO3-
MOXHOCTb CMOTPETb TO, YTO XO4eTCH, U Korga xoyercs, 6e3 or-
NALKW Ha nporpaMMy Tenenepegady. HecMoTps Ha HacTynieHme
DVD, BuaeokacceTa eLle [0/Ir0 0OCTaHeTCAd MacCoBbIM HOCUTE-
nem Bugeosanucu. Cnoco6bCTBYOT 3TOMY M BUAEOTEKMN, HAKON-
NeHHble 3a NpoLueALlne AeCATUNETUSA MOYTU B KaXA0N CeMbe,
“ cucTema Buaeonpokara.

ABTOMOOW/IbHbIE BUAEOMAarHMTOPOHbI W3BECTHbI 6osee
NATHAALATKW NIET, HO pacnpocTpaHeHne NoyyYnav OTHOCUTESTb-
HO HeflaBHO - C MosAB/IEHNEM [OCTYMHbIX U HEAOPOrMX BUAEO-
MOHMTOPOB. CyLLECTBYIOT KaK BUAEOMNIEEPbI, TaK U MOJTHOL,EH-
Hble aBTOMOOGU/IbHbIE BUAEOMArHUTOMOHBI. X KOHCTPYKLUA 1
XapaKTepucTUKM NpaKTUYecKn He OTINYAKOTCA OT AOMALUHKX.
EAWHCTBEHHOE OTNIMUME - HanNpsXXeHue nutaHua 12 B. B He-
KOTOPbIX MOAENAX npefsycMOTPeHbl BCTPOEHHble AV-KOMMY-
TaTopbI.

XapakTepHblli NpeAcTaBuTeNlb 3TOr0 CEMeCTBa - MY/bTU-
CTeMHbI BuaeomarHutooH Prology VCR 300-T. Momumo
BCTPOEHHOrO THOHepa, B HEM MPefyCMOTPEH KaHasn cTepeodo-
HWYeCKOro 3ByKOBOro conposoxaeHuns (Hi-Fi Stereo).

2.2. BbIEOP TO/TIOBHOTO YCTPOWCTBA

Ecnn pasBuTue cucTembl NpegnonaraeTca NpoBOAUTL 6e3
3aMeHbl r0/IOBHOrO annaparta, TO K Bbl60PY HYXXHO OTHECTUCH
cepbe3Ho. Ecnm B nocnegytowem npeanonaraeTca nosiBaeHve
yeinHKepa, XenaTenbHO BblOpaTb MOZe/b, B KOTOPOW Mpeay-
CMOTPEHO YNpaB/ieHWe OHbIM, MOCKOJIbKY BblIOOP «yHUBEpPCab-
HbIX» MOJenelt YeliHAKepoB € COGCTBEHHbLIM KOHTPO//IEPOM OF -
paHudeH [40, 88].
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KapauHanbHO U3MEHUTb OCHOBHbIe TEXHUYECKNE XapaKTe-
PUCTUKN COBPeMeHHOro 'Y cBOMMMW pykamu KpaliHe TpyfHO
(Ba v He BCAKWI Bnafenew, peLwmnTcs Ha 3T0 faxke Noj AaB/ieHN-
eM (hMHaHCOBbIX 06CTOATENLCTB). Bnpouyem, HekoTOpble He-
CMIOXHble (DYHKLUMOHaNbHbIe LOpaboTKX BMOJIHe MO cunam fa-
e HauuHawWwum pagnontobutensM, a 3KOHOMUA CPeLcTB
MOXeT 6bITb 3HaUMTeNIbHOW. Hanbonblimnii npocTop 4S8 TBOP-
yecTBa MpefocTaBisieT TPaKT YCWU/IEHUS 3BYKOBOW 4acTOThbl.
Kuuncny fOCTYNHbIX 0paboTOK MOXHO OTHECTU YCTaHOBKY /M-
HeliHOro BX0fa W BbIXOAa, BBEAEHME B TPaKT Mepes BCTPOEH-
HbIM YCUIUTENEM 3KBaNalri3epoB v YUIbLTPOB, f06aBNEHNE UH-
[AMKaTOPOB BbIXOLHON MOLLHOCTM WU Neperpysku - CrucoK npwu
XXenaHum MOXXHO Npojo/MKnTL [48,115].

Mpu NoKynke annapatypbl WM3BECTHbIX MPOWU3BOAUTENENA
npo6aema 06bIYHO TONLKO OAHA - BbIOOP CAULIKOM Bennk. O -
HAKO M CTOMMOCTb TOXE He MasieHbKas: FPOMKOe UMSA CTOMUT fe-
Her. o 3TOl Xe NpuunHe annapaT He CAULIKOM W3BECTHOIA
MapKu HaMHOro gewiessie. He cTomT nosaraThb, YTO BCE feLLeBOe
06a3aTeNlbHO Noxoe. 3 aToro npasuia nossnseTcs Bce 60/b-
Le UCKNOYEeHNIA. MoNb3yscb NPUBEAEHHbIMU fanee HEXUTPbI-
MW MpaBuaamMmm, MOXXHO CIKOHOMUTb HeMasible CYyMMbI.

OueHnTb NOTeHUMaNbHble BO3MOXHOCTW W HafeXHOCTb
MO>XHO [aXe NPOCTbIM BHELUHWM OCMOTPOM, CNW Xe ecTb BO3-
MOXHOCTb BCKPbITb annapar W YBMAETb «HAUYMHKY», MOXHO
y3HaTtb ropasgo 6onble. HaBefeHne CpaBoOK B PEMOHTHbIX Ma-
CTEPCKMX, HA060POT, HUYEM He MOMOXKET - KOJIMYECTBO «Mona-
JaHWI B PEMOHT» 3aBUCUT HE TOMIbKO OT HAAEeXHOCTW, HO U OT
06LLEero KoIMyecTBa HaxoAALLMXCS B 3KCNyaTal My annaparos,
[a v OT camux yCoBuiA akcnayartayum. Ctatuctuka nonyyaet-
CSl HeJOCTOBEPHO.

Mpexpae Bcero crnefyeT NPoOBepUTH KayecTBO YMakOBKU U
BHELLIHWI BUJ: CMa3aHHble HaANucK, Topyallue 3ayceHubl U He-
6pexHO coCcTaBNeHHAaA MHCTPYKLUUA C HEMbICIMMbIMU OLWMOKa-
MW O[JHO3HAYHO YKa3blBalOT Ha HEBbICOKOE KayeCTBO W/IN MOJA-
[lenky. dnoxa «AkarBbl» 1 «[MoBaCOHMKa» yXe KaHyna B JleTy,
HO UMUTaLMA BHELUHErO B1Aa NOMYNAPHbIX MOAeNei eLle BCTpe-
yaeTcs. He nonagainTech Ha KpHOUOK!

CnepyeT npoBepuTb YA06CTBO N HALEXHOCTb YCTaHOBKMW Y
KpenieHns CbeMHON nepefHE naHenu, OUEHUTb [0NToBeY-
HOCTb (DMKCATOPOB M OTCYTCTBME NModTa. He MelsaeT npose-
pyTb 1 TO, KaK naHesnb CHUMaeTcsa. Ecnm oHa HemegeHHO nocre
HaXKaTna Ha KHOMKY (PUKcatopa NbiTaeTcsa ynacTb, CTOUT 3a4y-
martbcd. NMageHne naHenn Hepeako BefeT K ee pemMoHTy. Opra-
Hbl yNpaB/ieHNs LO/MKHbI PYHKLMOHMPOBATL 6e3 IO TOB 1 3a-
eflaHuii, cpabaTbiBaHWe KHOMOK AO/HKHO XOPOLUO OLyLLaThCs.
ECTeCcTBEHHO, HYXXHO OLEHUTb 3PrOHOMUYHOCTb U PYHKLMO-
Ha/IbHYH0 OCHaLLEeHHOCTb annapara.



[anee cnenyet oueHUTb paguaTop. MNpexae BCero OH AO/KeH
obecneyunBaTh HaEXXHOE OXNTAXKAEHME YCUINTENSA, NOITOMY Npea-
nouTeHue cnegyeT OTAaBaTb MAcCUBHbIM PebpPUCTbIM MeTanso-
KOHCTPYKUMAM. Ecnn mMukpocxema ycunutens npocTo 3akKper-
NeHa Ha GOKOBOW WM 3afiHel CTeHKe Kopryca UnuM cHabXXeHa
TOHKUM NIaCTUHYATbIM PaguvaTopoM - He YAWUBNSANTECh, Korga
MOLLHOCTb OK&XXeTCA HaMHOIO HMXXEe 06eLlaHHON B UHCTPYKLUN
NN MarH1MToNa 6yAeT HanoMUHaTb packaneHHY0 CKOBOPOAY.

Cnegyrowwmnii aTan NPOBEPKN - BHeELLIHME coeanHeHms. Ha
3afHei naHenn LOMKHbI HAXOAUTLCA pasbeMbl 4S9 NpUcoemHe-
HUA MOHTaXXHOTO XryTa (OH JO/MKeH ObITb B KOMMNEKTE), 1160
CaM MOHT&XXHbIN XIyT JO/KEH UMETb pa3beM B CPefHeN vacTu.

MexaHusm (CD nnin DVD-TpaHCnopT) WCNoMAb3yeTca Mo-
KYNHOM, N3roTOB/IEHWEM CBOMX COBCTBEHHbIX 3aHUMAOTCS TO/b-
KO «KUTbI» ayanonHayctpum [61]. OueHnTb Ka4yecTBO U HageX-
HOCTb TPaHCMoOpTa MOXHO TONbKO B NpoLecce aKcnayaTauuu.

Mocne 3toro, ecnM ecTb BO3MOXHOCTb, ClefyeT OLEHUTb
KauyecTBO MOHTaXa. Kak npasuio, NPUMEHSAITCA MUKPOCXEMbI
M3BECTHbLIX MPON3BOAMTENEN, Yero Henb3sa CKasaTb 06 ocTasib-
HbIX geTansx. B gewweBbiX N34enunsax 4acto UCNonb3yT pesunc-
TOPbI Y KOHAEHCaTOPbl 60NbLIOr0 pa3Mepa, YCTaHOB/IEHHbIE Ha
nnare BKPUBb W BKOCb. [leTann Jo/KHbl COOTBETCTBOBATb pas-
BOZAKe MeyaTHOM Nnnatbl U 6bITb NJOTHO NPVKaThl K Held. Hanw-
4ue 3/1eMEHTOB NOBEPXHOCTHOro MoHTaxa (SMD), nycTb gaxe
NX HEMHOrO, Cpasy MeHsSeT OTHOLUEeHMe K annaparty B yyLlyto
CTOpOHy. Mo KpaliHeil Mepe, Takoe MPOW3BOACTBO B capae He
pasMecTUTb. ECTEeCTBEHHO, He AO/HKHO OblTb NOTEKOB 3aLUTHO-
ro naka, KOpsiBbIX Naek 1 Apyrux HebpexxHoctel. Martepuan ne-
4aTHOW MnaTbl TOXKE MOXeT cKa3aTb 0 MHOrom. lMnata AoMKHA
OblTb M3roTOB/IEHA U3 CTEK/NOTEKCTONUTA MM BbICOKOKAYeCT-
BEHHOrO0 reTnHakca. HM3KOCOPTHbIA reTuHake (06bIYHO OH TEM-
HbIX TOHOB) NIErKO paccnamBaeTcs Mpu nepenajax Temnepary-
pbl, YTO NPUBOAMUT K MOBPEXAEHNIO MOHTaXa.

HakoHel, camoe rnaBHOe: pa3BOjKa MeyaTHOW nnatbl U
CTPYKTypa TpakTta. [pn COBpeMEHHOM MOAX04e MPOEKTUPOBa-
Hve T'Y HanommHaeT COOPKY CXeMbl U3 «KYOUKOB» - MMUKPO-
CXeM C TUMOBbIMY BapuaHTaMu BKIOUYeHNS. KayecTBo M Xapak-
TEPUCTUKN WCMNOMb3YEMON 3N1eMeHTHOW 6a3bl MpPakTUYecKm
OfMHAKOBbl [ANA BCEX NPOM3BOAUTENEN, MO3TOMY OCHOBHOE
B/IMAHME Ha KaueCTBO 3BY4YaHMA OKa3blBAeT HE CXeMa U AeTanu,
a KOMMOHOBKa annapaTa.

KoHeuHo, TpeboBaTb OT OHOLKETHOW MOAeNN CUMMETPUY-
HOI TOMONOrUKN NAaThbl HaMBHO - 3TO He Mclntosh 3a ABe Thics-
4yn fgonnapos. OLHaKO ypPOBEHb NPOEKTUPOBAHNA OLLEHUTb CTO-
ut. Tlnata, CNpOeKTMpOBaHHasf «6e3 Aywn», MOXEeT WMeTb
60NbLLION YPOBEHL LYMOB 1 MEPEXOAHbLIX MOMEX B TpaKTe faxe
NPy MCMONb30BaHMMN CaMOW Ny4lleil 3eMeHTHOW 6asbl. Ans
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annapaTtoB «yCKOPEHHOr0 MPOEKTUPOBaHUA» XapaKTepHO Ha-
N4Yme OrpOMHOr0 KONMYeCTBa NepemMblyeK U KpaliHe 3anyTaH-
HbIX NyTel pacnpocTpaHeHWs curHana. Camu no cebe nepe-
MbIUYKM He CTPaLUHbl, HO XXe/laTe/lbHO, YTOObI B 3BYKOBbIX Liensax
NX ObINI0 KaK MOXXHO MEHbLLE, & CUTHa/IbHbIE NPOBOLHUKN LN
Mo KpaTtyarwemy nyTu ¢ MUHUManbHbIM KOMYECTBOM Mnepece-
yeHmnin. To e caMoe MOXHO CKa3aTb 00 OKCUAHbIX (3NEKTPONN-
TUYECKNX) KOHeHcaTopax B 3BYKOBOM TpakTe. Yem MX MeHb-
Le, TeM Nlyylle. KOHEYHO, NOTHOCTbIO UCKMHOUYNTL NepexoiHble
KOHZeHcaTopbl Npy¥ OAHOMONSPHOM MUTAHUMN HeNb3f, HO MO-
NNNPONUNEHOBbLIN KOHAEHCATOP eMKOCTbio 0,22-0,47 MK®P He-
HaMHOrO0 60/ibLLe TaKOr0 Xe Mo eMKOCTU OKCUAHOI0, a KaueCcTBO
3BYYaHUS CyLLEeCTBEHHO Bbilwe. Brnipoyem, 3aMeHUTb OKCUAHbIE
KOHZEeHCaTopbl B TPaKTe CUrHana «npaBu/ibHbIMU» BIMOJIHE MO
cuUam faxe HauMHaroLlemy paguonoouTento.

PafvonpueMHbIii TPaKT TOXE MOXHO OLEHWUTb C MepBOro
B3rnaga. Bo MHOTMX HeJopoOrMx Mogensix MarHuTos (0Co6eHHO
Y UMEHUTbIX NPOU3BOAMUTENEN) BeCb PAANONPUEMHUK BbINOSI-
HEH Ha OAHON MUKPOCXeme. B ycnoBusix «0gHO3TaXHOW Ame-
PUKW», Te pacCTOAHUA BeIVKWN, @ MECTHbIe CTaHLUN Manoyuc-
NEeHHbl Y MaJIOMOLLHbI, B3aUMHbIX NOMEX ApYyr APYrYy OHU He CO-
30at0T, Y NPUEMHUK paboTaeT AeNCTBUTENbHO XOPOLLO. ITU Xe
mMoZenwu, aganTupoBaHHble Ans EBponbl nam Poccum npocToi
3aMeHOl CeTKM 4acToT, B YC/I0OBMAX 60NbLIOrO ropoja pabora-
tOT HeBaXKHO. lMapaMeTpbl TAKOro MPUEMHMKA, BbICOKME Ha Oy-
mare, B peasibHOCTV HaMHOr0o Xyxe. BbINO/SIHEHHbIE HA OLHOM
KpucTanse y3nbl BAUAKOT APYT Ha pyra, Yero He npoucxoauT
MpW MCNO/b30BaHNN OTAENbHbIX MUKpocxeM [51,61, 64].

MoaToMy paguvonpUEMHbIA TPaKT, CO6paHHbIN Ha HECKO/b-
KUX MUKpOCXemax, NpeanoyTUTe/lbHee O4HOKPUCTaNbHOrO.
ELe nyylue, ecnu oH ByeT BbINOJIHEH B BUAE OTAENbHbIX MOAY-
neli, yCTaHOB/IEHHbIX Ha OCHOBHOW nniaTe. B 3TOM c/yyae OHU
00bIYHO ABNAKTCA NOKYMHbIMU M34ennaMn (MOXXHO NpoBe-
PUTb MapPKUPOBKY) Y KOHEYHbI MPOU3BOAUTENNb IKOHOMUT Ha
X COOPKe M HACTPOIKe, YTO M NO3BONSET YAEPXKMBATb HU3KYHO
ce6ecToMMOCTb NPOAYKLUNN.

Takum o6pa3om, Npy BHUMATE/IbHOM PacCMOTPEHUMN HeLo-
pororo annapara BCerga MOXHO NOHATb, ByfeT nn onpasjaHa
9KOHOMMUSA CPeLCTB Npu MOKymKe.

2.3. OPTAHbl YMPABNEHWA,
KOMMOHOBKA N OCOBEHHOCTWU
KOHCTPYKLU NI

OCHOBHble (PYHKLMU U MHOTWE KOHCTPYKTUBHbIE PELUEHNS

Yy 60/1bLUMHCTBA aBTOMarHuTonN npnMepHO OANHaKOBbI, a CXeMO-
TeXHMKa [0CTaTo4yHO TpaauuuoHHa. KOMMOHOBKa anmnapaToB



npoLusia HecKo/IbKO 3TanoB. B cambIx NepBbIX MarHMUTONAaxX Kacce-
Ty yCTaHaB/MBaAM B KacCeTONPUEMHUK NeHTol Bnepes (MNogo6-
Has KOMMOHOBKa COXpaHANacb B HEKOTOPbIX annaparax oTeve-
CTBEHHOr0 NpPOW3BOLCTBA A0/IN0e BPeMS), HO OYEHb CKOPO No-
asunmcb JIMIM, B KOTOPbIX KacceTa yCTaHaB/MBanach /EHTON
BMPaBo, 4YTO MO3BO/INIO HA CIKOHOM/IEHHOM MeCTe pasmMecTUTb
[LONONHUTEeNIbHbIE OpraHbl ynpasneHnsa. OfHAKO KOHCTPYKLUMSA
ocTaBanacb BHELUHe CUMMETPUYHOW, a KpensieHne MarHuTo bl B
aBTOMOOGWMNE NO-NPeXHemMy NPor3BOAMIOCHL MNP MOMOLLM raek Ha
0CAX PerynsaTopoB WAM NOABECHbLIX KPOHLWTEWHOB. KOHCTPYK-
LN HEKOTOPbIX MarHUToN 1 aBTOMOGUNEN BblN MPOCTO HECOB-
MecTUMbI. BblGop nokynatenein orpaHnu4MBancs TeMun MOAens-
MU, KOTOpble npeg/iaran npon3sBoguTesnb asTomobuns [38].

B KOHeYHOM UTOre eBponenckmne NPon3BOAMTENN aBTOMO-
6vneii 1 aBTOMOGWILHOW paguoannapatypbl BblpaboTanu cTaH-
[apTbl, pernameHTUpyroL e ycTaHOBOYHbIE rabapuTel, a 3aTem
N NPUCOESMHEHME BHELWHMX Lenei. 3TO NO3BOAUIO BBECTU
YHUMMUMpoBaHHbIe coeguHuTenn ISO aAna nogkntoyYeHnUs mar-
HUTONbI K 6GOPTOBOI CETN aBTOMOOW/A, KOTOPble MPUMEHAIOTCA
Tenepb B EBpone. Apyrue npou3BoanTeNn OblIN BbIHYXAEHbI
NPUCOeANHUTLCA K CTaHAAPTY B YacTu rabapuTHbIX pa3sMepoB.
Annapartypa, Bbinyckaemas ANOHCKUMW N a3MaTcKuMun gpupma-
MW, MOXET MOCTaBNATLCA B IBYX BapuaHTax - Kak C COeiUHM-
Tenamu 1SO, Tak M C NPUHATBIMW B KavyecTBe CTaHAAPTHbIX
y npounssogutens. K coxaneHuto, coeguHutenn 1SO y oteye-
CTBEHHbIX NPOM3BOAMTENEI He Nnpmxunuce (B Poccun pagmo-
NPUEMHWK UAN MarHMTona B aBTOMOGKUIE 40 CUX NOP He CUM-
TaeTca 06d3aTeNbHbIM 060pyAOBaHMEM), a paspaboTka oOTe-
4eCTBEHHOrO cTaHfapTa 3actonopunack. OroBopeHbl TOJIbKO
rabapvTbl OTCEKA MO MarHUTONy.

Mo ctaHgapty DIN 75500 ceyeHne nocagoyHOro mecrta on-
pefensnock Kak 182x53 MM, no 6onee nosgHemy 1ISO 7736-84 -
Kak 180x50 mm. B nogpasgenax oroapmBanacbh rnybuHa noca-
[OYHOro mecTa. B pesynbTate JOCTUTHYTbIX cOrnawieHunin raba-
PUTbl MarHUTON ObINN OrpaHWYeHbl WUPUHON 178 MM 1 rny-
6uHoli 150 MM. BbicoTa CTaHAAPTHOMW MarHWTONbl COCTaBnseT
50 MM (Tak HasbiBaemblii pasmep 1 DIN, nHorga ynotpebnsercs
TEPMUH «OJHOAWHOBbIE» MOJENN, XOTA Ha CamMOM fefe 3To
ctaHgapT ISO!), Ho B nocnegHee BPEMS BCe Yalle BCTpevaloTcs
annapatbl BbicoTol 76 mm (1,5 DIN) 1 100 mm (2 DIN). NmeH-
HO Ha TaKoW pa3Mep paccymMTaHbl NOCaA04YHbIE MECTA BO MHOMMX
aMepPUKaHCKUX N AMOHCKUX aBTOMOOWUNIAX. B 0TeYeCTBEHHbIX
MallmMHax nogobHble annaparbl YCTAHOBUTb HEMPOCTO, XOTHA
OHV MMEKOT pAL LOCTOUHCTB. Y Be/IMYeHHble rabapuTtbl Kopnyca
MO3BOMIAKT CHU3UTbL MJIOTHOCTL MOHTAXa W1 60/iee pauuoHasb-
HO CKOMMOHOBATb Y3/1bl. OXnaxaeHne Y M34 o06neryeHo, a MoLL, -
HOCTb MOXET ObITb 4OCTATOYHO BbICOKON. Ha yBennyeHHol ne-
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pefHei naHenn Nerko pasMeLLaroTCA BCe OpraHbl ynpaBaeHus,
YMCO KOTOPbIX B COBPEMEHHON MarHUTo/Ie MOXET ObITb 60/1b-
we 20. B nocnefHee BpemMs B TaKMX KOprycax pasMeLlalT u
KOMOWHUPOBaHHbIe annapaTbl (MarHutona + CD-npourpbiBa-
Te/lb, @ TaKXXe MyNbTUMEANIAHbIE LEHTPbI).

Ha 3agHeli naHenn HekoTopbix CD/DV D-pecuBepoB pac-
MONOXeH ManorabapuTHbIA BbITSXXHOW BeHTMNATOP. OH o6ec-
neymMBaeT UMPKYNAUUIO BO34yxa BHYTpU Kopryca. omumo
0TBOJa Tenna, BblAenstollerocs npu paboTe TpaHcrnopTta, OH
BOCCTaHaB/NMBAET HOPMasibHYI0 B/IOXKHOCTb BO3[4yXa BHYTPU
Kopnyca. [leno B TOM, YTO Noc/e 4INTeNIbHOM CTOSAHKM Ha X0/10-
[ie BHYTpU pecusepa MOXeT 06pa3oBaTbCs KOHAEHcaT, Npenar-
CTBYIOLLMIA HOpMa/bHO paboTe TpaHcnopTa. be3 BEHTMAALMK
paboTocnocob6HOCTbL BoccTaHaBnuBaetca 4vepe3 10-20 MUHYT
nocne BKAOYeHUs 060rpeBa CcasioHa, a C BEHTUAALMEN - B He-
CKONbKO pa3 6bicTpee [51].

2.3.1. MexaHU4Yeckme opraHbl ynpas/ieHus

MepBoHaYanbHass KOMMNOHOBKA MepeAHel naHenu, yHacrne-
[0BaHHas OT aBTOMOOW/ILHOrO pagnonpueMHnKa (4Be py4dKm
no KpasMm, LWKasa B LeHTpe), 6bl1a NPOAMKTOBaHa KOHCTPYKL Y-
el WTaTHOro NOCcago4yHOro Mecta B aBTOMOGME U JOCTATOUYHO
[ONT0 cAepXXuBana pa3paboTynkos. PasmecTuTb AOMONHUTENb-
Hble OpraHbl ynpaBieHNs Ha ManeHbKO NaHenn HempocTo, No-
3TOMY LUMPOKOE pacrnpocTpaHeHue MNOoJlyYusin COBMELLEHHbIe
(COOCHbIE) perynaTopbl, BbINOMHAOLWNE HECKOIBKO (DYHKLNIA.
OO6bIYHO NIEBBIMY PEryNATOpPamMm U3MeHANN FPOMKOCTb, 6aaHc
1 Tem6p BY, a npaBbIMM NPOU3BOAWUAN HACTPONKY N NepeKto-
Yyann AnanasoHbl NPUeMHUKa.

Peflko ncnosib3yemble MeXaHUYeCKne opraHbl ynpasneHums
MOTYT ObITb CKPbITbIMK, YTOOblI He 3arpoMoXzaTb MepesHIoL0
naHens. ®upma Blaupunkt gonroe Bpemsa npumMmeHsna gns pe-
rynupoBKN TeMbpa NOTEHLMOMETPbI C BbIABUXHOW OCbHO, pyY-
KW-KHOMKW KOTOPbIX B Hepaboyem COCTOAHUN HaX04WUIUCH BPO-
BeHb C nepefHei naHenbo. Cneayownum aTanomM cTan 0TkKas ot
CUMMETPUKN NepeaHel NaHenu, YTo NO3BONO YYYLWNTb 3pPro-
HOMMKY. OfIHaKO 1 B 3TOM C/ly4ae ANs APYrnUX OpraHoB ynpas-
NEeHNA MecTa NpakTUYecKn He ocTaBanocb. HafleXXHOCTb Tpagm-
LMOHHBIX MeXaHWYecKMX MOTEHLMOMETPOB MacCOBbIX Cepwuii
B YC/IOBMAX aBTOMOOWUAA TakKXe OCTaBNsAna XenaTb NyULLEro.
Moatomy crefytowWmmM LWaromMm cTano MCnosib30BaHMe 6ecKOH-
TaKTHbIX PEry/IMPOBOK B TpakTe 34.

2.3.2. ONeKTpOHHbIe opraHbl yrnpaBieHuUs

C pacnpocTpaHeHVeM 3N1eKTPOHHbIX PeryfiaTopoB B TpakTe
34, 3neKTPOHHO-Nornyeckoro ynpasnenumsa J1INM v HoBol ane-
MEHTHO 6a3bl pPsJ KOMMNOHOBOYHbLIX Npobnem oTtnan. Crtano



BO3MOXXHbIM Perynatopbl Tpakta 34 pasMecTUTb B Hemocpesn-
CTBEHHON 6nm3ocTn K YM3Y u caBuHyTh JINMM K 60KOBOI
CTEHKe Kopnyca. YNnpolweHne KOMMNOHOBKW MepefHen naHenm
MO3BO/INA0 YMEHbLINTL ee rabaputbl 1 yL00Hee pacrnonoXxuTb
opraHbl ynpasneHus. lNMepegHas naHenb MOXET He MMeTb 3a-
rPY304HOW Wenu Ans KOMNakT-gucka, B 3TOM c/iyyae OHa Bbl-
NONHSAETCH OTKUAHOMN.

BOMbWNHCTBO NPON3BOAMTENEN WCMONb3YeT B KayecTse
OpraHoB ynpasieHNs KHOMKN UAN KNaBULLWN Pa3HbIX pasmMepos
1 OopMbl, CrPYyNNMPOBaHHbIe N0 PYHKLMOHAIbHOMY Ha3Haue-
HWIO, HO CYLUEeCTBYIOT W Apyrve BuAbl perynatopos. dupma
Sony npuMeHuna Ans 0CHOBHBIX PErynnMpoBOK Bpalarolleecs
KO/IeCUKO-3HKOep, LONOMHEHHOE 3aTEM COOCHbLIM PblYaXKKOM
NepekNtoYeHNs HACTPOEK NpUeMHMKa Uan gopoxek CD-yeiiH-
Kepa W LeHTpanbHOW KHonkow. B marHuTonax Clarion npu-
MEHSANCA MUHNATIOPHbIN IXKONCTUK B BUAE Kavarowelrica nupa-
MUAKN Unn nonycgepsl. B ganbHeiwem nogo6Hble perynsTopsi
B TOM M/N WMHOM BUAe CTa/lM NMPUMEHATbLCA BO BCE aBTOMO-
OunbHOM annapatype. ANd AUCTaHLWOHHOIO ynpas/iieHUs uc-
NO/b3YITCA BbIHOCHbIE [KOWCTUKW, MOHTUPYEMbIE Ha pyfie-
BOM KOJIOHKe, WU MH({paKpacHble Ny/bTbl UCTAHLUOHHOIO Y-
paBneHuns. B page mogeneii npefycmaTpuBaeTcs BbIHOCHOW
MK-npuemMHuK curHanos AY, obecneymBaroLnini ynpaBneHue
13 NH60IN TOUKM caoHa.

Puc. 2.75. xoictnk Sony RM-X4S

KOHCTPYKTUBHO OpraHbl ynpaBfeHWs COBPEMEHHbIX Mar-
HUTO/ BbINO/IHEHblI Ha OCHOBE KOPOTKOXOLHbIX KHOMOK /60
PE3NHOBbIX TOMKaTene ¢ rpaMTOBLIM NOKPbITUEM (B feLle-
BbIX MOZensx). B 3aBUCMMOCTM OT pexunmMoB paboTbl 0fHa U Ta
)€ rpynna KHOMOK BbINONHAET HECKONbKO (YHKUMIA. KHOMKK
(PMKCMPOBaHHbIX HACTPOEK MOTYT ynpaBffiTb CMEHOW AUCKOB
B UeliHKepe, pexumamm pabotbl JINM. Perynsatop rpoMKocTy
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yepe3 MEeHH MO3BOJMISET NPOBOAWTL APYruve 3BYKOBble pery-
nMpoBKK - Tembp HY n BY, 6anaHc, deingep, HaCTPOINKKN 3BY-
KOBOr0 npoueccopa v T. 4, BbIXof 13 MeHIO 3BYKOBbIX perynu-
POBOK aBTOMaTU4YeCKMIi Yepe3 HECKONbKO CeKyHA. Cuctema
MEHIO UCMOMb3yeTCa Takxke 414 Bbl30Ba PeAKO MCMOMb3yeMbIX
(hYHKUMIA (YCTaHOBKa 4acoB, YPOBHSA HayafbHOW FPOMKOCTMU
NPpU BKKOYEHNUN MArHUTObI, F1Yy6WUHbLI TOHKOMMEHCAL MK, LiBe-
Ta NOACBETKMN guUcnes, Bblbopa CETKM 4acToT pagvonpueMHM-

Ka un ap.).

2.3.3. CuctemMmbl 3alnThl

MepBOHaYasbHO TrO/I0BHbIE YCTPONCTBA YyCTaHaBMBaIN
B aBTOMO6GM/IE CTaLMOHAPHO, OLHAKO Y4aCTMUBLUNECH KPaXM 3a-
CTaBMAM NPOU3BOAUTENEN 06paTUTb BHUMaHWE Ha yNyulleHue
COXpaHHOCTK annapaTypbl. MOSBUANCH CbEMHbIE MOAENN, KO-
Topble Bnagenel, Mor YHeCTU ¢ co60i, NOKnAas mMawnHy. IT0T
MeTOoj, NpefoTBPaLLEeHNsA KPaXu L0 CUX NOp OCTaeTcsi caMbIM
3D(EKTMBHBIM, HO 1 CAMbIM HEYA06HbIM.

BBefeHne MMKpPOMNpPOLECCOPHONO YNpaBneHNs MarH1uTona-
MW MO3BOSINNO MPUMEHWUTb CaHKLMOHMPOBaHWE AocTyna, unu
«KOMPOBaHMe», NCNOJb3yeMoe 06bIYHO B annapaTax 4ocTaroy-
HO BbICOKOI KaTeropuu. YUtobbl BKIOYNTL MarHUTONY, HEO6XO-
AUMO YCTaHOBUTb B Hee CreunanbHy KapTouKy C KOAOM UK
BBECTW KOJOBYH KOMOGUHauuMio ¢ Knasuatypbl. B CD-pecuse-
pax Eclipse gna atoil uenn npumMeHsieTcs MPOU3BOJIbHO Bbl-
OGpaHHbIN KOMNAKT-AMNCK, KOTOPbIA CTAHOBMTCS K/IHOYOM K CUC-
TemMe TMocC/fe HEeCN0XHOW npoueaypbl NporpaMMuUpoBaHus.
Mocne 3TOro Nosb30BaTbCA annapaTtoM MOXHO TOJ/IbKO Mocne
YCTAHOBKMN UMEHHO 3TOr0 ANCKa.

K coXaneHut, Ha KaxAblii 3aMOK HangeTcs OTMblYKa, W
pacwundpoBaTtb KOA KpajgeHOW MarHuTofbl - [en0 TeXHUKW.
MoaTomy nocne nepexofa OT aHa/0rOBbIX PEryNATOPOB TpakTa
34 K UuM(ppPOBLIM LLIMPOKOE pacnpocTpaHeHue NoayYuIu crem-
Hble NepesHue naHenu, Ha KOTOPbIX COCPeA0TOUeHbI BCE OPraHbl
ynpaeneHuns. Kak nokasbiBaeT NpakTUKa, U 3TOT METOA - He
naHaues. imeeTcs 1 Apyroin HefoCTaToK.

CbemHble nepefHue naHennm COEAWHAIOTCA C YNpaBnsio-
WMM MUKPONPOLECCOPOM MHOTOKOHTaKTHbIM pa3beMOM, KOTO-
Pblii ABNAETCA CNabblM 3BEHOM KOHCTPYKLMK. [laxe 30104eHNe
KOHTaKTOB He Bcerga obecneymBaeT 6ecnepeboiiHyo paboTy -
3MOI NpW MPOrpeBe CasoHa OHW 3anoTeBardT, YTO NPUBOAUT
K NTOXXHbIM cpabaTbiBaHUAM. [103TOMY HEKOTOpPbLIE MPOU3BOAM-
TeNn MUCNONb3YKT ANA CBA3M C MUKPONPOLECCOPOM ONTUYe-
CKMWIN KaHan, a yepes pa3bem NOLBOANUTCA TONbKO NUTatoLLee Ha-
npshkeHune (Hanpumep, pag mogeneli LG Electronics).



2.3.4. PernoHanbHble O0COOEHHOCTMU

MOMMMO KOMMOHOBOYHbIX U KOHCTPYKTUBHbIX OCO6GEHHO-
CTei, rofIoBHbLIM YCTPOMNCTBAM CBOMCTBEHHbI U PErMOHA/bHbIE,
CBA3aHHble C MECTHbIMY CTaHfapTaMu. B nepsyto ouepefb 3To
OTHOCUTCA K paguonpueMHuKy. na mogeneit, opueHTUpoBaH-
HbIX Ha 3anagHyt EBpony, 0643aTesIbHO HaM4yne, NOMUMO V-
anasoHa YKB, 88-108 Ml anana3oHoB OAUHHbLIX U CPefHUX
BOJIH, 8 BO MHOTMX MOENAX UMEKTCA U KOPOTKOBOHOBLIE ANa-
nasoHbl 41 n 49 M, Ha KOTOpLIX B pAfe CTpaH BeJeTCca MecTHoe
BewaHue. B mogensax ana BoctouHoi EBponbl 0643aTebHO Ha-
Nnymne fMana3oHOoB ANNHHbLIX U CPeiHUX BOJIH, HO KOPOTKOBO/I-
HOBble Ananas3oHbl NPaKTUYECKN He BCTpeyaroTcs, a fmanasoH
YKB nn60o nmeet rpaHuubl 65,8-74 MI'u, nn6o pa3buT Ha aBa
nogavanasoHa. Ctepeonpuem B fuanasoHe 65,8-74 MITy y atnx
mMogeneii HeBO3MOXEH. [puymMHA 3TOr0 - HECOBMECTUMOCTb
MeTO0B KOANPOBaHUA cTepeocurHana [39].

Mo pesynbTatam onpoca, NPOBefeHHOro XypHanom «Pa-
Ano» 60nee AecATU NeT Haszaf, UMEHHO CTepeo()OHUYecKui
npuem paguonepefay MpuUsHaH BaxHelwen yHKUMeRA aBTO-
MO6UILHOTO NPUEMHMKA, 1 [eN10, HAKOHEL, CABWUHY/IOCL C MepT-
BOM Touku. CrieymansHo ansa ctpaH CHI™ dhnpma Sony HekoTo-
poe BpeMsa BbINMyCKana MOAENN MarHUTON «CTEpeo NC» He
TOMbKO C paclinpeHHbIM Y KB-anana3soHoMm, HO 1 ABYXCTaHAap-
THbIM CTEPE0EKOAEPOM, paCCHUTaHHbLIM Ha 06paboTKy CTepeo-
CUTHaN0B KaK C NMUNOT-TOHOM, TaK 1 C NONSPHOW MOAYNALMEN.
OfHaKo B HaCTOALLMIA MOMEHT UX BbINMYCK NpekpaweH. B mar-
HUTONax «Ypan» PM21, PM23 ncnonb3oBaH [BYXCTaHOapT-
HbI1 cTepeosekogep Ha Mukpocxeme KP174XA51 oTeyecTBeH-
HOI pa3paboTKM, HO el CBOMCTBEHHbI CEPbe3HbIE HEAOCTATKM.

B mogenax gnsa CLUA n A3natcko-TUX00KeaHCKOro permo-
Ha HeT A4IMHHOBOMIHOBOIO AnanasoHa. NMockonbky B CLUA gna
pajnoBeLLaHna NPUHATA pyras ceTkayacToT,TO MOAENN 48
aMepuKaHCKOro pblHKa MOTYT 0Ka3aTbCA HEMPUTOL4HbLIMU K UC-
Monb30BaHWIO B APYrunx cTpaHax, n Haobopot. B CLUA war cet-
K/ 4aCTOT B fjMana3oHe cpefHuxX BosiH coctasnsaeT 10 kl'y, B au-
anasoHe YKB - 200 kI'y, B EBpone - 91 50 kl'y cooTBETCTBEH-
HO, a Nepek/itoYeHne CEeTKN YacToT NpefyCMOTPEHO AafieKo He
BO BCEX CUHTe3aTopax 4acToTbl NMPUEMHWKOB. Kpome TOro,
B Mogenax and Asmatcko-TUX00KeaHCKOro permoHa go Hegas-
Hero BpeMeHW ucnofb3oBancs AuanasoH YKB 76-90 MIu,.
MHOXeCTBO TaKmx MarHuTon 6bi10 BBE3eHO B Poccutio BMecTe
C NofepXXaHHbIMU ANOHCKMMU aBTOMOOUNAMU. Ons Anana3oHa
65,8-74 MI'L npuHAT war ceTkn yactoT 30 KL, No3TOMy faxe
Npv NCMNOJb30BaHUM KOHBEPTOPOB, NEPEHOCALLUX CUTHAM B HYX-
HbI AMana3oH, NPUeM BCEX CTaHLNI He rapaHTUpYeTcs.
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2.4. PAAVONPUEMHbBIA TPAKT

[ns pagmonpremMHo YacT aBTOMarHMTO/ XapaKTepeH He-
KOTOpbIA KoHcepBaTu3M [66]. Tak, ncrnonb3oBaHne 06bIYHbIX
KOHJeHcaTopoB nepemMeHHOR emkoctn (KIME) c BO3gyLWHbIM
AN3NEKTPUKOM B NEPBbIX aBTOMOOU/IbHbLIX NPUEMHMKaX NPUBO-
ANNO0 K HECTABMNbHOCTU HACTPOMKKN 13-3a BUOPALMX NNACTUH.
[na HaCTPOIKK CTann NPUMEHATL 60K KaTyLLeK NepeMeHHOM
WHOYKTUBHOCTW - (heppoBapuoMeTp, C KOTOPbLIM ferye no-
NYYnUTb HEOb6XO0AUMOe MepeKkpbITME MO YacToTe U MJIaBHOCTb
HacTPOKKN MO Auana3oHy. B HacTosiiee BpemMs B paguonpu-
eMHbIX TpaKTax C CMHTe3aTopamu 4acToTbl MPUMeEHSAETCA Ha-
CTpOliKa KOHTYPOB BapuKanamu.

LLInpokoe pacnpocTpaHeHVe CUHTEe3aToOpOB YacToThl C Ce-
pefnHbl 80-X rofoB NOSIHOCTHIO M3MEHWO MNpefcTaBieHne 06
aBTOMOGWILHOM NPUeMHUKeE. MOMMUMO BbICOKOI CTabUNBHOCTK
4acTOTbl HAaCTPOWKM, faxe B OTCYTCTBMe MOJIE3HOIO CUrHana,
NOABMANCL HEBO3MOXKHbIE NPV aHaNIOro0BON HaCTPOliKe yHK-
UMM - aBTOMaTMyeckas HacTpoOliKa, CKaHMpOBaHWe PUKCUPO-
BaHHbIX HACTPOEK, HACTPOMKa Ha CTaHL MM C HanNydLINM Kaye-
CTBOM CUTHana, namsaTb (PUKCUPOBAHHbLIX HACTPOEK U ap.

MonbITKA BBECTW AOMOMHUTENbHbIE (DYHKLMW B ynpas/e-
HVe pagvonpPUEMHUKOM MPeanpPUHUMANCH N PaHee, HO UX TeX-
HUYeCKMe peLleHna pacrnpocTpaHeHUs He NONyyYmnun. YpaadHo
6blna peann3oBaHa TONbKO aBTOMaTUYeCKas HacTpoika B gma-
nasoHe YKB. 3apfafka KoHeHcaTopa B UHTerpaTtope n3MeHana
ero BbIXOA4HOE HanpsXeHue, NofaBaemMoe Ha BapuKanbl 415 Ha-
CTPOMKN NpUemMHMKa B AnanasoHe yactot. CkaHMpoBaHue npe-
Kpawanocb no curHany cuctembl 6ecLUyMHOM HaCTPOMKK, KO-
TOpas KOHTPO/IMPOBasa ypoBeHb NOJIE3HONO CUTrHaa B Nooce
nponyckaHus MY, n nHTerpaTop NepeBoAmnICA B PEXUM Xpa-
HEHNA. Yaep)XaHue cTaHuMu npoussoauna cuctema AlY.
HacTpoiika coxpaHsanach [0 BbIK/HOYEHUA NMPUEMHUKA WX NO-
NYYeHUs KOMaHbl Ha [anbHeilyo nepecTpoiky. MonbITku
BBECTM aHa/IOM0BYI0 NamMATb HACTPOMKN He YAaIUCh, KaK 1 Npu-
MeHeHVe NoA06HbIX cUCTeM B Arana3zoHax AM.

CuHTE3aTopbl HaCTOTbl COBPEMEHHbIX MPUEMHUKOB BbIMO/I-
HeHbl Mo cxeme ¢ ®AMY (B aHrNosA3bIYHONW TePMUHONOTUN
PLL - Phase Locked Loop: 3aMKHyTast Lenb (ha30BOi aBTONOA-
CTPONKK). MpUHUUNBLI NOCTPOEHNSA NOAOOHbLIX CUCTEM M3BECT-
Hbl - CUTHaJ reTepofyvHa nocne AefeHns 4actoTbl CPaBHUBAET-
CA N0 YacToTe U pase C ONOPHLIM CUTHAMIOM, YacToTa KOTOPOro
paBHa Lary ceTku 4acToT B BbIOGpaHHOM fAmnanasoHe. [MonyyeH-
HbIlA B pe3ynbTaTe CpaBHEHMS CUTHaM OLUMOKM N3MeHSeT YacTo-
Ty reTepoAunHa TakuMm 06pa3om, YTO OHa CTAHOBMTCH paBHa
OMOPHOI YacToTe, YMHOXXEHHOM Ha KO3 (ULMEHT feneHuns.

BbiCTpoaencTBre CUHTE3aTOPOB MEPBOro NMOKOJIEHNS ObIN0
He0CTaTOYHbIM, MO3TOMY B Anana3oHe Y KB oHu ncnonb3osa-



NMCb B KOMMJIEKTEe C BHELWHMM fenuTenem 4acTtoTbl. Habop
(yHKLMI 6bIN KpaiHe orpaHnyeH. COBpeMeHHble CUHTe3aTopbl
BbIMO/IHEHbI MOJIHOCTBID HA O4HOM KpuUcTanse U Kpome cob6-
CTBEHHO CMHTEe3aTopa YacTOTbl BKIHOYAlOT B Cebs ynpasnsio-
WMIA MUKPOMPOLLECCOP M AYENKM NamATh HacTpoeK. O6bIYHO
ncnonb3yeTca no 5-6 Aveek namAaTu B Kaxxgom n3 AM-gnana-
30H0B 1 oT 10 go 30 u 6onee B AnanasoHe YKB. HAueitku B auna-
nasoHe YKB 514 ypo6ctea nonb3oBaHUA 06bI4YHO pa3busaroT
Ha rpynnbl. Ans MHAMKALMMN YacTOTbl HACTPOMKM B CUHTE3aTo-
pax nepBoro MOKOJIEHUA UCNOMb30BaNNCh CBETOANOAHbIE UHAN-
KaTopbl, 3aTeM MepeLL/n K UCMOIb30BaHUIO XXULKOKpUCTannyec-
Kux akpaHoB (LCD display) ¢ 3agHeli NoACBETKOM 1 KaToA0MOMU-
HUCLEHTHbIX NHAUKATOPOB (B fOpornx mogensx). smeHeHuve
CeTKM 4acTOoT (EBPONENCKUIA MM aMepUKaHCKWIA CcTaHfapT)
nepsoHayanbHO MNPOM3BOLMNOCHL NMEPEeMbIYKAMWN NN MEPEKIIIO-
yaTens MW Ha njate MarHUTo/Mbl. B COBpeMeHHbIX MOoJenax aTa
onepawuus NPoOBOAUTCA C K/aBnmaTypbl NPOrpaMMHbIM MyTeM.

B (hyHKUMM MUKpONpoLeccopa BXOAAT TakXe CKaHWpoBa-
HWe KnaBnaTypbl, UHAUKALWNSA Ananas3oHa, YacToTbl HACTPOMKH,
HOMEPOB fAYeeK MamaTh, PeXxMmoB paboTbl NPUEMHUKA WU
MarHMTogoHa, Habop KOTOPbIX MOXET L0BOJIbHO CU/IbHO OT/N-
yaTbCA OT MOAeNV K MOAeNnn faxe cpean NpoAyKUUM OLHOWA
(vpmbl. C pacnpocTpaHeHVeM B 3BYKOBOM TpaKTe LU(PPOBbIX
perynatopoB (rpoMKOCTb, 6anaHc, Tembp) ynpaBfieHUe UMM
ObI1/10 BO3/10XKEHO HA MUKPOMPOLECCOP CMHTE3aTOpa 4acToThl.
JleHTONPOTAXHbIE MeXaHW3Mbl C NOTUYECKUM yrMpaBieHneMm u
PS4 BHELUHUX YCTPONCTB TakXe 06CNyXMBatOTCA 3TUM MUKPO-
npoLeccopom.

ANropuTM aBTOMaTUYECKON HACTPOMKMN 415 COBPEMEHHbIX
pagnonpuemMHbIX TPaKTOB NPUMEPHO OAMHAKOB U OT/IMYaeTCs
TO/bKO feTanamu. Hanpumep, HacTporika MOXeT CHavana npo-
M3BOAMTBLCA B pexume mMecTHoro npuema (Local) npu noHu-
YXEHHOI YYBCTBUTE/IbHOCTW NPUEMHOrO TPaKTa, U IMLb 3aTeM
B pexume pancHero npuema (DX). Mukponpoueccop nepe-
CTpamBaeT NPUEMHUK MO AManasoHy L0 TeX nop, Noka He nosny-
YMT OT Hero cton-curHan. OH BbipabaTbiBaeTCs Mo COBNaLEHNIO
ABYX YC/NOBWIA - 3axBaTa 4acTOTbl U JOCTVKEHUS 3aaHHOro
ypoBHA curHana MYy. B gnanasoHe YKB a1a aT0ro 06bI4HO UC-
Nob3yT UMerLWniica y 60nbLINHCTBA MUKPOCXeM Y T1Y Bbl-
XO[ YPOBHA ¥ CUTHAN CUCTEMbI HeCLUYMHOW HACTPOMKK 4acToT-
Horo fetektopa. [anee, B 3aBUCUMOCTU OT BblGpPaHHOro anro-
putma, aHanu3npyroTca gpyrue ycnosua. B guanasoHe YKB,
NMOMWMO YPOBHA CUrHaNa, MOXeT KOHTPO/IMPOBATLCA Hannuune
M ypOBeHb NUAOT-TOHa. Mpu cnabom curHane cTepeofekoep
NPUHYANTENLHO NEPEBOAMTCA B PeXXMM MOHO. Ecnu ctaHums
Y[,0BNETBOPSAET NOCTaBNEHHbIM YC/IOBUAM, ee YacToTa 3aHOCUT-
CAl B NamATb.

61

NCTOYHUKMN

CUTHANA

PAOVNOMPUEMHBIVN  TPAKT O



A

62

NCTOYHUKH

)

PAOVNOMPUEMHbBIA  TPAKT O

CUTHANA

Cuctembl nepefavn gaHHbIX No paguokaHany (RDS) uc-
nonb3ylT ANA BbIBOAA MH(OPMALUKN BCe TOT XXe AWUCNeiR u
MuKponpoueccop. Mo paguokaHany B TEKCTOBOM BUAE MOryT
nepefaBaTbCa LOPOXHbIe CBOAKMW A5 BOAUTENEN, MPOrHO3 Mo-
rogbl, (OMHaHCOBbIE HOBOCTY W Apyras MHMopMaLns, KoTopyro
MOXHO COXPaHWTb B NaMATK CUCTEMbI. cnonb3ys ono3HaBa-
TeNbHbIE KOAbl, COBPEMEHHbIE NMPUEMHUKN OCYLLECTBAAIOT MO-
MCK CTaHLUWIA, TPaHCAMPYIOWMX ONpesenieHHY0 UH(POopMaLuio
(cnopT, HOBOCTU, My3bIKa), NEPEXOAAT HA APYTOW KaHan, TpaHc-
NUPYIOLWNIA Ty XKe NporpaMMy, UK MepPeKYaTca Ha Npuem
3KCTPEHHbIX coobweHnid. K coxaneHuto, B Poccum cuctema
RDS HaxoguTcs Ha nepBoM aTare pa3BuTus, 6e3nnkme oteye-
CTBEHHble paAnocTaHL MK eLle He nepefatoT ONo3HaBaTe/IbHbIX
CUrHaNoB, Aa U MY3blKa/bHblli BUHErpeT B aupe He cnocob-
CTBYET MCMO/b30BaHUIO 3TUX (DYHKLMIA. PagnocTaHunm nuilb
HeflaBHO CTa/ii OPUEHTUPOBATLCA Ha OMpefeneHHY ayauTo-
puto, U NpakTnyeckad nonb3a ot RDS B Poccun, cyaq no Bcemy,
6yaeT He CKOpoO.

B rofioBHbIX yCTPOMCTBAX BbICOKOIrO K/iacca NpuMeHsTCA
pasgesnibHble TpakTel AM 1 YM, 4TO ynpoLiaet KOMMyTaunto 1
MoOBbLILLAET KaYeCTBEHHbIe nokasaTenn. BbINONHATCA OHM Ha
MUKpPOCXeMax, Npuyem B Moensax 60see BbICOKOro Knacca uc-
MONb3YTCA MUKPOCXEMbI MEHbLUEN CTENEHW UHTerpauun. 31o
00BACHAETCA TEM, YTO NPV COBMELLEHUN Ha OJHOM KpucTanie
HECKONbKMUX (PYHKLMOHaNbHbIX Y3/10B YCUIMBAETCA UX B3aUM-
HOe B/INAAHME, YTO HEM3B6eXHO NMPUBOAMT K YXYALLEHUIO napa-
MeTpoB. B 0c060 KayeCTBEHHbIX TpaKTax UCMO/b3YHTCA KacKa-
Obl Ha AUCKPETHbIX TpaH3ucTopax.

B coBpemeHHoO annapaTtype TpakT AM cTan 4oNoNHUTE b-
HbIM, a TpakT UM - OCHOBHbIM (N0 KpariHeil mMepe, NS XuUTe-
nei ropogos). Ero KoHCTpyKuun yaensetcsd 60/bLioe BHUMA-
Hue. CTpPyKTypa BXoAHbIX Kackafgos (front-end) Tpakta UM -
pe3oHaHCHbI ¥YBY 1 npeobpa3oBatesib HacTOTbl C OTAENbHbIM
reTepogMHOM - TpaguLMOHHA. [lanee cUrHan NPoOMeXyTO4YHOIA
4acCTOTbl NOCTYNaeT Ha nbe3o@uabTp MY, WMUPOKONONOCHLIN
YTY, yacTOTHbI AeTeKTop, cTepeodekoaep. YUncno HacTpaum-
BaeMbIX KOHTYPOB - OT ABYX [10 YeTblpeX B 3aBUCUMOCTU OT Tpe-
6oBaHWA, NpeabABNASeMbIX K MU30MpaTeNlbHOCTU NPUEMHMKA.
YBY un npeobpaszoBaTtesib 4acTOTbl BbINOIHAKTCA HA OLHOM
Mukpocxeme (Hanpumep, TA7358AP, KA22495), pexe - Ha
AUCKPETHbLIX 3/1eMeHTax (B MOAENAX BbICOKOro knacca). Y4 u
CTepeofeKoaep NpeAcTaBnAlOT cO60iM OTAe/IbHblE MUKPOCXEMbI,
XOTA MHOTAa UCNONb3YKTCA U KOMOMHMPOBAHHbIE MUKPOCXe-
Mbl, 06BbeAMHAIOLLLME 3TN ABa Y3/a.

B KpynHbIX ropogax, rae Konnyectso Y KB-cTaHumii goc-
TaTOYHO BEfIMKO, MX MOLLHOCTb OrpaHu4eHa, a ypoBeHb Mpo-
MbILI/IEHHbIX MOMEX BbICOK, MOBbIWEHWE YYBCTBUTE/IbHOCTU



NpUemMHUKa, He NMOAKPEN/IEHHOe MepaMu Mo YBe/IMYEHUIO pe-
aflbHOM CeNeKTUBHOCTU, TOMIbKO YyXyALlaeT KayecTBO Npuema.
BXxofHble Kackafbl MUKPOCXEM UM YCUNUTENN BbICOKOW 4acTo-
Tbl, BbINOJIHEHHbIE HA BUMONAPHbLIX TPAH3UCTOPax, Npu NpuemMe
B TaK/MX YCNOBMAX CO34at0T 3HAYUTE/IbHblE NEPEKPeCTHbIe UC-
KaXeHWns. MOCKONbKY Npu nogo6HOM MOCTPOEHMU B COCTaBe
TpakTa YKB €ecTb TO/IbKO OAWH MepecTpanBaeMblii KOHTYP Ha
BbiIxoAe YPU, n3bmpatenbHOCTb MO 3epKasbHOMY KaHany He-
BblCOKa. LLINPOKONONOCHBIN KOHTYP WAX NONOCOBOW (UNbLTP
Ha BX0fe TpakTa Ha n3bupaTte/ibHOCTb NPAKTUUYECKUN He BANSET.

YT06bl MONYYUTb BbLICOKWUWA YCTOWYMBBLIA KOIPPULMEHT
YCWUNEHWA MPU BbICOKON N36MPaTeNbHOCTU, B HEKOTOPbIX BbICO-
KOKaueCTBEHHbIX TpakTax YKB ncnosb3oBanuch AByXKackaj-
Hble YPY 1 JONONHUTENbHBIA MepecTpanBaeMblii NOI0COBOM
(mnbTp. C 3TON Xe Lenblo B NocnefHne rogbl B Tpaktax YKB
CpefHEero v BbICOKOI0 K/acca Bce Yalle UCMnosib3yTcs NoJieBble
TpaH3ucTopbl. bnarogapsa BbICOKOMY BXOLHOMY COMPOTUBIE-
HMIO Lenb 3aTBOPa Mano WYHTUPYET BXOAHOM KOHTYpP U NpakK-
TUYECKUN He BINSET Ha ero J06POTHOCTb. 3TO 06CTOATENLCTBO
MO3BONAET YBENNUNTDL KOIPPULMEHT BKIHOUYEHUSA KOHTYpa, 4YTO
NMPUBOANT K NOBLILLEHWNIO YPOBHA CUrHana Ha Bxoge YPY. Ma-
nas NpoxoAHas eMKOCTb NOJIEBbIX TPAH3MCTOPOB CMOCO6GCTBYET
yCTOMUYMBOI paboTe YPY ¢ pe3oHaHCHOI Harpyskoli npu 6onee
BbICOKOM YCUIEHMW, YeM Y BUNONAPHbBIX TPaH3UCTOPOB, YTO NO-
3B0J1AeT 060MTUCh BCErO OAHMM KacKaZiloM YCU/IEHNUS.

CwmecuTenb npeobpasosartens 4actoTbl Tpakta YKB Kak
B MHTErpanbHOM, TakK U B AUCKPETHOM WCMNOSIHEHUWN BbINOJHSA-
eTCA UCK/IIOYNUTENbHO Ha OUMNONAPHOM TPaH3UCTOpPe MO CXeme
C 06 MM 3MUTTEPOM. B 3TOM OTHOLIEHUN TpakKT UM oTeyecTBeH-
HbIX aBTOMOOW/IbHBIX PaANONPUEMHUKOB, MOCTPOEHHBIN C NpUMe-
HeHMeM 6anaHCHOro CMecuTenst Ha Mmmkpocxeme K174MC1, ro-
pa3go cosepweHHee. CurHan PY u curHan retepofinHa B pac-
CMaTpMBaeMbIX CMECUTENAX NOLAKTCA B Lenb 6asbl, a CUrHan
MY yactotoin 10,7 Ml BblfeNseTcs B KOMMEKTOPHONM Lenu
OLMHOYHbIM KOHTYpPOM. N36upaTesibHOCTb NO COCEAHEMY KaHa-
Ny NMONHOCTbIO ONpefenseTca nbe3oKepaMuyeckKumm unbTpa-
MM B TpakTe MY.

lNeTepoanH Tpakta YKB Ha AWCKPETHbIX 3/ieMeHTax Bbl-
MOMHSAETCS 00bIYHO MO CXEMe EMKOCTHOW TPEXTOYKM, ropas3ao
pexe - no cxeme ¢ obuieit 6a3oi (415 OTEYECTBEHHbIX KOHCT-
PYKUMIA KapTUHA NpOTMBOMONOXHAsA). B npeobpasoBarensx
4acTOTbl UHTErpasibHOro UCMO/HEHUSA UCMNOJMb3YTCA reTepo-
[AVHbl Ha ABYX TpaH3MCTOpax, KOHTYp retepofuHa nofknya-
eTCA K HUM TO/IbKO [BYMA TOYKamun. B pagnonpriemMmHbIX Tpak-
TaXx C aHa/sioroBoli HaCTPONKOWN 06s3aTeNlbHO WCMOMb3yeTCs
HeoTK/I0YaeMas aBTOMaTU4ecKas MOACTPOMKa 4acTOTbl rete-
poAvHa NPy NOMOLLW BapuKana B KOHType retepognHa. Hanpsa-
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XeHue AIMY 6epeTcs € BbIX0Aa 4acTOTHOro getekropa. B pa-
AMOMPUEMHBIX TpakTax ¢ LU(POBOI HACTPOIKOIA 3a cTabub-
HOCTb YacTOThl reTepofMHa OTBeYaeT CUHTEe3aTOp YacToThbl, MNPy
3TOM HET Heob6X04MMOCTW B CMeuunasnbHbIX 3/1eMeHTax Mog-
CTPOWiKK. HeoTbeMnemas 4acTb COBPEMEHHbIX Y KB-610KOB -
OyhepHbIN Kackag A4n1a nofayn curHana retepofmHa Ha CuHTe-
3aTOp 4acToTbl U LU POBYIO LLKany, KOTopas npumeHseTcs
B annapaTax C aHaf0roBOi HaCTPONKOW B3aMeH TPaANLMOHHO
LLIKanbl CO CTPENKOM nnn unuhpoaHanoroBoi CBETOBON LLUKasbI.
[ns yBennyeHnsa ctabuibHOCTM YacTOThbl reTepofnHa cBs3b 6y-
(hepHOro Kackaja c KOHTYpOM reTepognuHa MMHUManbLHa, B page
CNyyaeB 415 3TOr0 UCMONb3YHOT CBA3b Yepe3 eMKOCTb MOHTaXa.
KaTywkn YPY un retepoanHa 06bl4HO 6eckapkacHble, HaMOTa-
Hbl MeHbIM 3MafInpOBaHHbLIM NpoBogom agnametpom 0,6-1,0 MM
C AvameTpoMm BUTKa 4-6 MM. ConpsXXeHre KOHTYPOB BbIMOJIHA-
eTca NoArnbaHnem KpamHmX BUTKOB. ocne HaCTPOMKM BUTKU
KaTyL KN (MKCUPYIOT napauHOM Uav KOMMayHLOM.

PaccMOTpeHHOe MOCTPOEHME PajuMoONpPUEMHOro TpakTa xa-
paKTepHO ceiivac rnaBHbIM 06pa3om 4N annapaTypbl €BPOMeii-
CKMUX npoussoguTeneil. B cOBpeMeHHbIX MacCOBbIX MOAeNAX
a3naTcKoro npomn3BOLCTBA BCe LUMPe MPUMEHAKTCA COBMELL,EH-
Hble pagnonpuremMHble TPaKTbl BTOPOro MOKOJIEHNS, MONHOCTbLIO
BbIMO/IHEHHbIE HAa OLHOM KpucTanne. Hanpumep, upma Sanyo
npoussoguT mmukpocxemy LA1883M, pasMeLLeHHYHO B Koprnyce
C 64 BbIBOAAMU 1 paboTaloLLy0 B KOMMJ/IEKTE C MUKPOMpoLec-
copoM. Mofo6HbIE TPaKTbl MPUMEHAKT B CBOMX MarHMTofax
(hmpmbl Sony, Kenwood, Pioneer. OfHaKo KayeCTBEHHbIe MOKa-
3aTeNIn HeCKOJIbKO XYXe, YeM Yy TpaKTa C MeHbLUeil CTeneHbto
NHTerpaymu.

2.5. TPAKT 3BYKOBOW YACTOTHI

TpakT 34 - 3T0 IMEHHO TO, YTO HEPELKO ornpeAenaeT Knacc
rONOBHOrO0 YCTPOWCTBa B OLEHKe noTpebutens. Pasnuums
B CTPYKTYpe 1 napameTpax pagvonpueMHbIX TPAKTOB Masno KOMY
MOHATHbI, TeM 60/iee YTO B MOAENsX OAHOr0 CEMENCTBA OHU
npakTUyecky oTcyTcTBYOT. CepBUCHbIE PYHKLUWM B OCHOBHOM
cTaHfapTHbI [40]. OCHOBHbIE OTINUMA MeXAY Knaccamu Y (kak
BHELUHWE, TaK 1 BHYTPEHHME) 3aK/H04aKOTCA B MOCTPOEHUN TPaK-
Ta 34, 1 B NepBYIO 0Yepelb ero BXOAHbIX Lieneit [66].

2.5.1. BxogHble uenun TpakTta 34

MOCKONbKY B MarHWTONe Kak MUHUMYM [Ba MCTOYHMKaA
curHana (THOHEpP M AMCKOBbIM TPaHCMOPT), TO TPakT 34 Hauu-
HaeTCq C KOMMYyTaTopa CUrHanoB. Bo nsbexxaHne UCKaKeHUi
KOMMYTauUunsa CUrHana BbINMOMHAETCA KAHYaMXM Ha MNONEBbIX
TpaH3ucTopax. B coBpeMeHHbIX 'Y KOMMYTaTOp CUrHaN0B BXO-
[WT B COCTaB MUKPOCXEMbI ayANOpPErynnpoBokK.



AN NOAKNIOUYEHWUS BHELIHUX WUCTOYHUKOB curHana (Ha-
npumep, CD-nneepa) B HeJOPOrMX MOAENsSX MarHUToN ycra-

HOBMEH HapYXHbIli ayaunopasbeM Ans LiTekepa Ha 3,5 MM 65
(c pa3MblKaeMbIMK KOHTaKTaMu). B 6onee CNOXHbIX KOMMYyTa- VICTOUHUKM
sl CUFHaNa ¢ BHELLUHEro BX0OAa BbIMONHAETCS 3NEKTPOHHbIMM CUTHANA

KOMMyTaTopamu. B marHuTonax, pacCumMTaHHbIX Ha ynpaBne-
HMEe BHELUHUM YelHIKEPOM, MMHENHbIN BXOA pa3MeLLeH Ha 3af-
Heli NaHeNn 1 ynpaBnseTcsa 3N1eKTPOHHbIM KOMMYTaToOpoM. Ya-
CTO OH He MMEET OT/AE/bHbIX THe3[, a BbiBefeH Ha pa3beM AN
MOAKNHYUYEHNSA YeliHaKepa BMECTe C CUTHanamu ynpaBaeHus.
AKTNBM3MPOBaTb 3TOT BXOA MpW OTCYTCTBUWN B ayAMoCMCTEME
TaKMX WCTOYHMKOB (MPUYEM TOFO XK€ MPOU3BOAUTENS, YTO W
MarHuTona) o6bIYHO He yaaeTcs 6e3 NPUHATUS CheunanbHbIX
mep. [1eno B TOM, YTO MPU OTCYTCTBUMN BHELLHEr0 NCTOYHMKA CO-
BMECTMMOTO CeMeiicTBa OTCYTCTBYET M 0OMEH JaHHbIMU C HUM
no Kabento ynpasfeHus, B pe3ynbTaTe Yero MUKpPONpoLeccop
«HE BUANT» NMMHENHOr0 BX0a.

2.5.2. AyguoperynnpoBku

B HacToALwee BpeMs 3N1eKTPOHHbIE PErynsaTopbl FPOMKOCTH
“ Tembpa NPakTUYeCKWU BbITECHUIN MepeMeHHble Pe3nCTopsbl,
MOCKO/bKY MPU MacCcoBOM NPOU3BOACTBE CE6ECTOMMOCTb 3N1EKT-
POHHbIX PErynaTOPOB CYLLEeCTBEHHO HWXKe. PacnpocTpaHeHue
3NIEKTPOHHbIX PEerynaTopoB MNO3BOJIMIO BBECTU (YHKUUN,
TpyAHOpeann3yeMble B MeXaHWYeCKMX YCTpPOMCTBax: npejBa-
puTe/bHblE HACTPOMKK C 3aNOMUHAHWEM, aBTOMATUYECKOe W3-
MeHeHVe TPOMKOCTW B 3aBUCUMOCTU OT CKOPOCTU [ABUXEHUS
aBToOMOOWNSA, aBTOMATUYECKOE MePeKtoYeHNe YyBCTBUTE/bHO-
CTW W YacTOTHOM XapakTepuCTUKU ANA pasHbIX UCTOYHUKOB
CUrHana v ap.

OfHaKOo BNIMAAHUE 3/IEKTPOHHbIX PerynsaTopoB Ha KauecTBO
BOCMNPOM3BEAEHNSA HAMHOTO CU/IbHEE, YEM MEPEMEHHbIX pe3unc-
TOpPOB. MMOMUMO HECOMHEHHbIX YA06CTB, 31€KTPOHHbIE Peryns-
TOPbl BHOCAT B CUTHAN UCKaXEHUA U WYMbl, OT KOTOPbIX CBO-
60fHbl NepeMeHHble pe3ncTopbl. Mo3ToMy B annaparax BbiC-
e LeHoBOW KaTteropumn (Hanpumep, Mcintosh MX-406) Bce
ayAnOperynmpoBKy Npou3BOAATCA TO/IbKO BbICOKOKa4eCTBeH-
HbIMW MEPEMEHHbLIMU pPe3ncTopamMu, YTO B JaHHOM C/y4vae Co-
BepLUEHHO cnpasegnBo npenogHocutcs kak Hi-End. Bo Bcs-
KOM cnyyae, TpafuLMn OKas3anucCb CWU/bHbI, YB/IEYEHNE «KHO-
noykamm» MpOLLUIO, U ceidvac pacnpocTpaHeHbl MOBOPOTHbIE
perynatopbl (3HKoAepbl).

MepBOHaYanbHO ANA 3NEKTPOHHOIO PerynmpoBaHUs CUr-
Hana B TpakTe 34 MCMNONb30BaNCh YNPaBAseMble HanpsaXeHu -
em ycunutenn (VCA). OgHako MM CBOMCTBEHHbI 3HAUYUTENb-
Hble HelIMHelHble WCKaXeHWs curHana - fo 2%. oatomy
B HaCTOsLLEe BPeMSA OHU He NpuMeHstoTca. COBpeMeHHbIe pery-
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NATOPbI NO CBOEW CTPYKTYpe - onepauuoHHble YCUIUTENN, OX-
BaYeHHble KOMMYTUPYEMbIMWU 06paTHbIMK cBA3dAMU. KoMmyTa-
LUMA BCTPOEHHbIX [enuTeneld 06paTHOM CBA3W BbINOJHAETCA
BHyTpeHHUMU KMOTT kntoyamu. YnpasfieHUe uMu, Kak npasu-
no, NMPOU3BOAMUTCA OT MUKPOMPOLLECCOpa, XOTHA CYLLECTBYHOT U
MWKPOCXEMbl CO BCTPOEHHbIMU Liensamu yrpasneHuns. [uanasoH
perynmpoBaHus Tembpa coBpeMeHHbIX 'Y He 0T/iMyaeTca 0co-
6bIM pa3Maxom (06bI4HO Mo 8-9 AB B 06e CTOPOHbI), HO 3TO AaXke
K nydwemy. Korga «nio6utesnb ropayero» BbiBogut Temopsl HY
n BY Ha +18 ab, ni10Xo NpuxXoANTCa NM60 YCUNNTENO, 60 Aun-
HaMuKaM (4TO Yaile). A Befb NPy rpaMOTHOW YCTaHOBKE U XOPO-
LWNX AMHAMMKAX HACKI0BaTb annaparypy BOOOLLE He HYXHO.

B TpakTe 34 HekoTOpbIX ['Y BMECTO perynsatopos Tembpa
MCMONb3YIT TPeX- MW NATUMONOCHbIA 3kBanansep. Ana Kop-
PeKLMMN aKyCTUYECKNX AedeKTOB, NPUCYLLMX CaloHamM aBTOMO-
6unei, X BO3MOXHOCTWN AIBHO HEAOCTATOUHbI. [paBaa, nHoraa
BCTpeyarTca Mogenn ¢ 60/1bWUM YMCIOM MOJSIOC Perynnposa-
HUS (80 BOCbMU). [pUYeM OCHOBHbIE PETY/IMPOBKN COCPeSOTO-
YeHbl B «NP0B6AeMHON» ANd aBTOMOOWUNbHOIO 3BYKOBOCMPOU3-
BeAeHUs 061aCTN HUXHMX YacToT. OHM BbINO/IHEHbI HA OCHOBE
MUKPOCXEM C ynpasneHnem no wuHe PC (Hanpumep, TEA6360
npowussogcTtea Philips).

Y3en KOMMyTauuMM UCTOYHMKOB CUTHana u perynnpoBokK
B COBPEMEHHbIX TpaKTax Takxe cobuparoT Ha MUKpOCXemax
c ynpaBneHuem no wuHe PC (TDA7312 npoussoactea SGS-
Thomson, TDA8425, TEA6320, TEA6321, TEA6330 npouns-
BoacTBa Philips n gp.). Kakne-nn6o oTCTynneHns oT TUNOBOWA
CXeMbl BK/TIOYEHNS NPaKTUYECKN He BCTpeyaroTcs. Ans ysenu-
YeHUs rNyOuHbI PerynnpoBKM Tembpa Ha HU3LWMX YacToTax Bce
yallle ncrnonb3yetcs T-38eHO B Lenn OOC, yacToTa KBasnpeso-
HaHca KOToporo Bbli6mpaeTcs B paioHe 80-100 u. Cy6beKTuB-
HO Takas perynmpoBKa [JaeT ollyLleHne «riy6okoro» 6aca, HO
MOXET BblI3BaTb 32aMETHbIE Ha C/yX UCKAXXEHWUSA B C/ly4ae UCnosib-
30BaHWA rPOMKOroBOpUTENE HEBLICOKOIO kavecTea. Ecnm y pa-
Anono6uTens ectb BO3MOXHOCTb 03HaKOMMUTLCA C TUMOBOM
CXEMOIi BK/IIOYEHNA MUKPOCXEMbI PErYNSTOPa, ee XapakTepuc-
TUKN MOXHO W3MEHUTb: Hanpumep, YMeHbLNUTb Ty6UHY TOH-
KOMMNeHcauMm UamM CMecTUTb YacToThbl nepernba perynsatopos
Tembpa.

IMOMMMO perynaTopos rpOMKOCTM 1 Tembpa, B Y 34 mMarHu-
TOJ1 NPEfYCMOTPEHbI ApYrMe (YHKLUUN 1 perynnposku. MNpak-
TWUYECKM BCE COBPEMEHHbIE MOAEIN MAarHUTON UMEOT YeTblpex-
KaHaNbHbli 3BYKOBOI TpaKT: ABa nepeaHux (PPOoHTanbHbIX)
CTepeokaHana u fiBa 3agHuX (TblfI0BbIX). ITO He KBaLPO(POHM-
yeckas cucTema, Kak JymatoT HEKOTOpPbIe N0/Ib30BaTeNN, U CUT-
Hafbl NepefHUX N 334HUX KaHaN0B HUYEM, KPOMEe YPOBHS, He
OT/IMYatoTCA.



[ns perynupoBKU pacrnpefeneHns curHana mexay nepe-
AHUMW U 3aHUMMN KaHanammn UCcnonb3ytT cneyuanbHbli pery-
natop - teigep (Fader). Ero xapaktepucTuka peryimpoBaHus
TakoBa, YTO MPU NepemMeLLeHnn perynatopa n3 KpainHero no-
NOXEHUsA K CpefHeMy YpOBeHb CUTrHana BBEAEHHOro KaHasa
CHWKAEeTCs He3HauMTeNbHO (MM BOBCE He M3MEHSETCA), a Bbl-
BeleHHOro, HaobopoT, ObICTPO pacTeT. loce NPOXOXAEHWS
CpefHero noJioXeHns KapTuHa MeHAETCA Ha 06paTHY!O.

IMOCKO/IbKY BCTPOEHHbIE B MarHUTO/bl YCUIUTENIN He B CO-
CTOSIHMM 06ecneynTb BbICOKYK MOLLHOCTb, HEO6X0AUMYIO AN
paboTbl C MHOFOMO/IOCHBIMU  aKYCTUYECKUMWU CUCTEMAMMU,
B 6O/IbLUMHCTBE COBPEMEHHbIX MOfe/Neil npesycMoTpeHbl K-
HeliHble BbIXOAbl ANS NOAKNOYEHNS BHeWHNX YM3U. B npo-
CTbIX MOLENAX UMeeTCa TONbKO OfHa Napa IMHENHbIX BbIXOL0B
(06b14HO OHY 0603HAYEHbI KaK TbI/I0BbIE), & B 60/1ee CNOXKHbBIX -
[Be napbl (PpoHTaNbHbIE U TbINIOBbIE). B MarHnToax BbICOKO-
ro Knacca TakXe eCTb OTAE/bHbIN NNHEHbIA BbIXOA ANS HU3-
KOYacTOTHOro (cabBytepHoOro) KaHana. YpoBeHb CyMMapHOro
(MOHO(OHMYECKOr0) CMUrHana Ha 3TOM BbIXO/e He 3aBUCUT OT
pacnpefeneHns ypoBHei Mexxay GpOoHTaNbHbIMU U ThIIOBbIMM
KaHanamu. B HekoTOpbIX MOAENAX Be/MYmHa 3TOro CuUrHana
MOXXeT perynpoBatbcs He3aBMCUMMO. VIHOrA4a B 3TOM Lenun nMe-
eTCS BCTPOEHHbIN (hUNbTP HU3KOM YacToTbl (P HY) ¢ BO3MOX-
HOCTbIO PEry/IMPOBKM YACTOThI CPe3a, YTO YNpoLaeT BbI6op A0-
MOHUTENBHOIO YCUINTENA.

[Nna CTBIKOBKM C HU3KOYACTOTHbIM 3BEHOM aKyCTUYEeCKOW
CUCTEMbI UKW NPOCTEALINM cabBydepom (pupma Pioneer Bbi-
nycKaeT psf OTHOCUTENIbHO HEAOPOruX mMogeneit ¢ hyHKUmMen
FIE, B KOTOpPbIX CUTHan AN TbIJIOBbIX KaHA/0B MOXeT 6bITb
nponyuieH yepes ®HY ¢ nepeknoyaemoi 4acToTol cpesa
(100-160-200-250 I'w). Pag mopenein Kenwood (KDC-6007,
KDC-8007) no3Bonset BK/AKOYUTL B COCTaB TpakTa uibTp
BbICOKOW YacToThl (P BY), yacToTa cpesa KOTOPOro nepecTpau-
Baetcd ot 40 go 200 Nu. OTa mepa NO3BOJIAET YAYULLINTL COrfa-
cOBaHMe ycunuTenein annaparta ¢ ManorabapuTHbIMU JUHAMU-
4YEeCKUMMN TONOBKaMMW, He npefHasHavyeHHbIMU A5 BOCMPOMU3-
Be[leHUsi HU3KMX 4acToT. B HeKOTOpbIX MOAENAX rOMOBHbIX
YCTPOMCTB, MOMUMO JIMHEHOIO BbIXOAQ, UMEeTCA OTAENbHbIV
BxoaycunuTensa mowHocTw (effect loop), 4to No3BonseT BK/O-
UNTb B PaspblB YCUIUTEIbHOrO TpakTa BHELLUHee YCTPOMCTBO
(skBanaiizep, 3ByKOBOW npoueccop U T. 4.).

B MaccoBbIX MOAENAX MArHUTON CUTHAN Ha INHElHbIE BbIXO-
[bl MOCTYNaeT HEMOCPeLCTBEHHO C BbIX0Aa 6/10Ka peryninpoBokK
yepes 3allMTHbIe PE3NCTOPbI WM COrfacyloLine gennTenn Ha-
nps>keHns. B pe3ynbTate BbIXOAHOE COMPOTUB/IEHNE JOCTUTaeT
BenMyYnH 10-20 kKOM, 4TO MpU MCNOJb30BAHUN AJINHHbBIX CO-
eAVHUTENbHbIX Kabenel MOXeT NPMBECTU K OFpaHWUYeHMIo No-
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NOCbI YaCTOT CUrHaNa, NOCTYMaKLWEro Ha BHELUHWUIA YCUNNUTENb.
JInHeHbIe BbIXOAbI MOAENEN BbICOKOrO Knacca CHabXeHbl Oy-
(hepHbIMY Kackafamu, Kak npasuno, Ha OY. Ipu ypoBHe CUTHa-
na Ha IMHeHOM BbIX0fe 0KO0/0 1 B OHM BK/HOUYEHbI MOBTOPUTE-
NAMU, a ans 60nee BbICOKOr0 YPOBHA CUMHaNa - YCUNUTENSAMMU.

B cBA3M C y)XecToueHMeM TpPebOBaHWN K YPOBHKO MOMeEX
B ayamocucteme (rnaBHbiM 06pa3om M3-3a HaBOLOK OT 6opTo-
BOV ceTu aBTOMOGMAS) B nNocnegHee BPpeMs HaMeTuacb TEH-
[EHLMA K YBE/IMYEHNIO YPOBHA CUTHaNa Ha IMHENHbIX BbIX04aX
[0 4 B n faxke 8 B, a B caMblIX COBEPLUEHHbIX CUCTEMAX BBEEHbI
anhdepeHumanbHble (6anaHcHble) BbIxobl. [M0oBbILLIEHWE YPOB-
HA CMrHana [0 TaKMX 3HayeHui TpebyeT NPUMEHEHMUS MOBbI-
LUEHHOrO HaNPsHXXeHUa NUTaHns Ang 6ydepHbIX Kackafjos, Mo-
3TOMY B NOAOGHBLIX CMCTeMax NPesyCMOTPEH BCTPOEHHbIV UK
BbIHECEHHbIV Npecbpa3oBaTenb HaNPsXXeHMS.

2.5.3. Ycunutenn mouwHoctn Iy

B coctaBe nogasnatoLLero 601bWMHCTBA MarHUTo/ UMeeT-
CA ycunuTenb MowHocTn. OfHaKo B aBTOMOOW/IbHBIX ayAN0CH-
CTeMax BbICOKOIO K/iacca BCTPOEHHbIe YCUINTENN MarHUTON He
NCNONb3YKTCA, NOITOMY PSS MOAeNei, NnpefHasHauYeHHbIX A5
NOCTPOEHNA TaKMX CUCTEM, BCTPOEHHOro YM3Y He nmeeT.
Ecnn B nmepBbix mogenax marHuton Y M3Y BbinonHanca Ha
OVCKPeTHbIX 3NeMEeHTax, TO Y>Ke ¢ cepefnHbl 70-X rofos LWKnpo-
KO NPUMEHAT MUKPOCXEMbI - CHayana ruépuaHble, a 3aTem u
MHTerpanbHble. B HacToALLee Bpems YCUINTENN MOLLHOCTH Bbl-
MONHAKT UCKIOYUYNTENIbHO NO MOCTOBOW cxeme Ha UIMC. Akyc-
TUYECKMEe CUCTEMbl MEepPBbIX aBTOMarHWTON MPOCTOThlI paau
MOHTMPOBaNN Ha 3aJjHei NOJIKe CanoHa, NO3TOMY NnepBble YeTbl-
pexKaHa/nbHble annapaTbl N0 UHEPLUUN UMENN MOLLHbIA yCUNn-
Tenb ANA TbiN0BbIX KaHanoB (2? x 20 - 25 BT) 1 MafioMOLLHbIN
ANna PpoHTanbHbIX (2X5-7 BT). Y COBPEMEHHbIX annapaTos
BCE KaHaslbl PaBHOLEHHbI.

CnepyeT OTMETUTb, YTO NMPUBOLMMAA NMPOU3BOAUTENAMM
B TEXHWYECKOM [OKYMEHTALMW BbIXOAHAA MOWHOCTbL CW/bHO
3aBbllleHa B peKnaMHbIX Lenax. O6bIYHO YKa3biBAeTCSA TONbKO
MaKcuMMasbHas (My3blKanbHas) MOLLHOCTb NPY KO3 huumeHTe
rapMoHuK 10%, oHa e (urypupyeT B HaZMMUCK Ha NepesHein
naHenu u yrnakoske. HommHanoHasa xe (RMS) mMowHOCTb yKa-
3blBaeTca faneko He Bcerga. OOGbIYHO OHa B 2-3 pasa Huxke.
Mpu HanpsxeHnn nutaHng 14,4 B Ha Harpy3ke 4 OM HOMU-
HanbHasa MOLLHOCTb ANA MOCTOBOrO YCU/INTENS HE MpeBblllaeT
12-15 BT. My3blkanbHas e MOLWHOCTb YKasbiBaeTcd 45-
55 BT! B ganbHeiiliem, 4Ttobbl M36exaTb NyTaHMLbl NPU CpaB-
HEHUN pas3INYHbIX MarHuTosN, ANA HWUX OyAeT NPUBOAUTLCA
WMEHHO MY3blKa/ibHas MOLWHOCTb - HO 6yAeM MOMHUTb, YTO
HOMMWHa/IbHAaA-TO Y BCeX 0MHAKOBas...



MocTOBble ycUANTeNn NCnonb3yrT B ['Y HecnpocTta. Mak-
CMMa/IbHYH0 BbIXOAHYH MOLLHOCTb MOXHO peanv3oBaTb B TOM

cnyyae, Korfa pasmax Hanps>keHus curHana CTaHoOBUTCH pas- 69
HbIM HanpsHXKeHWI0 NMuTaHWA. Ha npakTuke 3TO HEBO3MOXHO, NCTOYHUKN
TaK Kak HanpsXXeHWe HacblLWEeHNs TPaH3NCTOPOB He M03BONseT CUTHANA

[OBECTU BbIXOLHOW CUrHAN A0 HanpsXeHua nutaHus. Hanbo-
Nee NpoCTOM Cnocob YBENNUYNTb BbIXOLHYH MOLLHOCTb - CHU-
3UTb CONPOTMB/IEHME Harpy3kun. OfHaKo y 3Toro crnocoba ectb
HeLoCTaTKu:
* [OMOJIHUTENbHbIE MOTEPU B COEANHUTENIbHBIX MPOBOAAX
MEeXAY YCUNUTENEeM U Harpy3KoWu;
* yBe/IMYeHne TOKa Harpy3ku NpuUBOLMUT K CHUXKEHUIO MaK-
CMMasibHOT0 BbIXOAHOI0 HaNpPsXeHus;
* yBe/IMYEHMEe TOKa Harpysku NpUBOAUT K POCTY MCKa-
YKEHWIA;

* yXyfleHne LeMN{PUPOBaHUA MOXET MPUBECTM K POCTY

pPe30HaHCHOro «ropba» Ha AUX.

OJHO BpemMsa B MarHMTOMNax BbICOKOro Knacca Ucnosb3osa-
NNCb TMOPULHbIE YCUIUTENN MOLWHOCTK cepun STK, npefHas-
HayeHHble ANs paboTbl ¢ Harpy3skoi 2 Om, 1 Om n gaxe 0,5 Owm.
VX noTeHumanbHble BO3MOXHOCTU MOIM 6bITb peann3oBaHbl
TOMbKO Npun paboTe COBMECTHO CO CreunanbHbIMU HU3KOOMHbI-
MW TON0BKamu, MO3TOMY pacnpocTpaHeHWUs Takue YyCUINTenu
He NONyYmnn.

Bonee yao6HbIM 0Ka3anocb BK/IKOUYEHNE [BYX YCUUTENeN
Mo MOCTOBOW cxeMe (KOrja OfLVH U3 HUX UHBEPTUPYET (hasy).
"poMKOroBopuTeNnb MOLKMHOYAKT K WX BbIXOA4AM Hemnocpep-
CTBEHHO 6e3 pa3fenuTesibHbIX KOHAEeHCaTopoB, YTO B M3BECT-
HOI Mepe cnoco6CTBYET NOBbILIEHNIO KayecTBa 3By4vaHus. Bbl-
XO[HOE HanpsHXXeHue Ha Harpyske oKasblBaeTcsa BABOe 60/bLLUe,
Mo3TOMY MNPV O4HOM M TOM XK€ HaNPSXXEHUN MUTAHUSA U HArpys-
Ke BbIXOAHAasA MOLLHOCTb YCUANTENSA MO MOCTOBOM CXeme Teope-
TUYECKN OKasblBaeTcs B 4 pasa 60/blue, YeM Y OTAENbHO B3A-
TOro KaHana (NpPakTMYeCcKM OHA HECKONbKO HWXe, NMOCKO/IbKY
C POCTOM TOKa Harpy3kKy CHUXXaeTC MaKCMManbHOE BbIXOA4HOE
HanpsbkeHue). o Takol cxeme BbINMOAHEHbl YCUANTENN MOLL-
HOCTW BCeX COBPEMEHHbIX Y.

Hapsagy c TakMM AOCTOMHCTBOM, Kak 60/bluas BbIXO4Has
MOLLHOCTb, MOCTOBbLIM YCUINTENSAM CBOWCTBEHHbI U HELOCTATKMN.
Mpexze BCero 370 MOBbILEHHbIA NpuMepHO B 1,2-1,7 pa3a no
CPaBHEHUIO C UCXOAHBIMU YCUNUTENAMWN KOIPPULMEHT rapmo-
HWK 1 BABOE XYALUNIA KO3 hMUMeHT gemndupoBaHus. Kasanocb
Obl, KO3(hMUUNEHT FapMOHUK WU3MEHATLCA He [O/IKEH, HO Ha
MPakTyKe yBeNNYeHMEe NPOUCXOANT 13-3a Pa3inymng Xapakrepu-
CTUK peasibHbIX (4aXKe BbINOIHEHHbIX HA OLHOM KpucTase) ycu-
nutenei. YxyaweHve aemngupoBaHns 06bACHAETCS TeM, YTO
BbIXOZHble CONPOTUB/IEHUA YCUNTENEN CKNaLbIBAKOTCA.
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Kpome TOro, NOCKOJIbKY Harpyska nojk/alyaeTcs K BbIX0-
fam 6e3 pasfennTeNibHbIX KOHAEHCAaTOpOB, ee MpPoBOfa Haxo-
[OATCA OTHOCUTENIbHO Macchl Moj NMOCTOAHHbLIM HamnpsXXeHueM,
NO3TOMY c/ly4yaliHOe 3aMblKaHWe Harpy3ku Ha Maccy MOXeT
NMPUBECTU K BbIXOZY YCUNINTENSA U3 CTPOA. B COBpEMEHHbIX UH-
TerpanbHblX Y M34 ecTb BCTPOEHHbIE CUCTEMbI 3aLLMTbI OT NO-
[OOHbIX HEMPUATHOCTEN, HO MUKPOCXEMbI CTapbIX CEPUIA Obln
Hef0CTaTOYHO HafeXXHbl. JleT 15 Ha3ag HapogHble yMesblbl,
3KOHOMUBLUME Ha NPOBOJax, «MycKaau no macce» 06paTHbIN
npoBoj AMHAMWKOB, YeM MPOCTO o6oratuav PEMOHTHMKOB.
MpoLuno HeCKONbLKO NIeT, Mpexie YeM JOMOPOLLEHHbIE «MacTe-
pa» HayuYuanCb YNTaTb UHCTPYKL UK.

Ho ecTb knacc ycunuteneid, 6yKBasibHO POXAEHHbIW ANna
aBTomMo6unei. 310 YM3U, B KOTOPbIX BbIXOHOW Kackag pabo-
TaeT B pe>kume H (C M3MEHSEMbIM HanpsXKeHWeM MNuTaHus).
ToNykoM Aans pa3paboTKn Takux yCUUTENein NocayXuno To,
4TO peanbHblii 3BYKOBOW CUIHaN UMEET UMMNYNbCHbIV XapakTep
N CPeLHAS MOLWHOCTb HAMHOIO HIKE MaKC/MMasbHON. B ocHoBe
YCTPOWNCTBA IEXUT 0ObIYHbIA YCUNNTENb, BK/TKOYEHHbII M0 MO-
CTOBOIi CXEME, a «M3IOMUHKa» - B Y[IBOEHWUW HAMPSHKEHUS MU-
TaHWs BbIXOLHOIO Kackaja C MOMOLLLbI HAKOMNUTEIbHOr0 KOH-
feHcaTtopa 60/blWOKM eMKOCTW, KOTOPbIA NOA3apsXaetca oT
OCHOBHOI0 WUCTOYHWKa NuUTaHMsA. Ha nukax MOLWHOCTM 3TOT
KOH/ZIeHCaTop CXemol ynpaBieHUs MoAKNKYaeTcs nocnefosa-
TeNbHO C OCHOBHbIM MCTOYHUKOM. Hanps)eHne nuTaHWUA Bbl-
XO[HOT0O Kackaja yCcunuTensd Ha JoNv CeKyHAbl yiBauvBaeTcs,
No3B0/IAS eMy CPaBUTLCA C Nepefayeil MMKOB CUrHaNa n NoyTu
BYETBEPO YBE/IMUYNTL MaKCUMa/bHY MOLHOCTL [65, 66].

Mpumep ycunutensa knacca H - mukpocxema TDA15600,
pa3suBaroLLan HOMUHANbHYIO BbIXOAHYK MOLHOCTL 40 BT Ha
Harpyske 8 OM npu HanpsaXeHun nutaHua 14,4 B. Mukpocxe-
Ma UMeeT PYHKUWW ynpaBrieHUsa pexumamu (BK/O4YeHa, pe-
XUM 0XKUAAHUA, PEXUM NPUTNYLLIEHUS 3BYKa, paboTa B pexxume
B, pa6ota B pexume H). Mukpocxema TDA1562Q umeeT aHa-
NOTUYHYIO CTPYKTYpPY, HO paccumMTaHa Ha Harpysky conpoTuBs-
neHviem 4 OM. BbixofgHasa MOLWHOCTbL gocTturaet 60 Br.

K coxaneHuto, Nnpon3BoAMTeNN TaKoM annapaTypbl yman-
YMBalOT O CYLLECTBEHHOM HegocTaTKe. MakcumanbHas MoLy-
HOCTb yCunmTenel B pexume H 3aBUCUT OT eMKOCTU HaKOMK-
TeNbHbIX KOHAEHCATOPOB W YacTOThl CUTHaNa. Yem mMeHbLue mx
E€MKOCTb, TEM MeHbLUE «NpnbaBKa» MOLWHOCTU HA HU3KUX Yac-
TOTax, TO ecTb Kak pa3 Tam, rfe OHa 0CO6eHHO HyXHa. Co-
BEPLUEHHO OYEBWUAHO, YTO ynpATaTh H6aTtapeld KOHLEeHCAaTOpoB
BHYLUMTENbHOW E€MKOCTWU BHYTPb CTaHAAPTHOro Kopnyca He-
peasbHO, NO3TOMY 3afBNEHHAas NMPOU3BOAUTENAMMU MArHUTON
MOLLHOCTb 06ecneymBaeTcs NLLb Ha CPEAHUX U BbICLLIKX Yac-
TOTax.



B pecueepe Panasonic CQ-C8803N nprvMeHeH MOMHOCTbIO * N\
undgposoi TpakT curHana (KoHuenumus Full Digital - nonHo-

CTbO LN(POBOIA). BCTPOEHHLIN yCUNNTeb MOWHOCTH paboTa- 71
eT B Knacce D ¢ BbICOKMM co6¢cTBeHHbIM KT, a ans ero nuta- NCTOYHUKM
HWS UCMO/b30BAHO NOBbLILEHHOE HAaNPsHXKeHWe, YTO NO3BOINIO CUTHANA

0TKa3aTbCH OT MOCTOBOM CXeMbl MOLK/IHOYEHUS HArpys3kum u
YyAyulWnTh pag nokasateneir. MakcMmanbHas MOWHOCTb Kax-
[0ro 13 YyeTblpex KaHanos ycunutens gocturaet 70 BT Ha Ha-
rpyske 4 Om, HOMUHanbHasa - 40 BT Ha kaHan, npuyem 3To
«HOpMasibHble» BaTTbl! N8 NUTaHUA YCUNUTENS UCMO/b30BaH
npeobpasoBaTeNlb HanNpsKeHWs, BbIHECEHHbI U3 OCHOBHOIO
Kopnyca Bo n3bexaHune HaBojoK. [Mpeobpa3oBaTtesib BbINOMHEH
Ha rmbpuaHoii MUKpocbopke, Kopnyc 6/10Ka UrpaeT posb pa-
amartopa M OAHOBPEMEHHO 3/1IEKTPOMArHMTHOrO 3KpaHa. XXryT
NpoBOJOB, COeAMHAOLWMNIA NpeobpasoBaTesib C FONOBHbLIM YCT-
POMNCTBOM, CHabXeH pasbeMOM W 3ak/0yeH B (heppuTOBYHO
TPY6KY - (hUbTP BbICOKOYACTOTHBIX NOMEX.

2.6. TPAKTbl CD N MD

TpaHcnopTHble mexaHuambl CD-, DVD- n MD-npourpbisa-
Tenei (ganee 4N KPaTKOCTU - TPAHCMOPT) BbINYyCKaeT OTHOCK-
Te/lbHO HebGONbLLOE KOMMYECTBO MPOU3BOAUTENEN, NO3ITOMY OHU
OT/INYAKOTCA BECbMa BbICOKUM KayeCTBOM. [1OCKOJIbKY TpaHc-
MOPTHble MeXaHW3Mbl YeNHPKEPOB OT/IMYAIOTCA OT PECUBEPOB
TONbKO HaNNM4MeMm YCTPOMCTBa CMEeHbI AUCKOB, BCE U3/10)KEHHOE
B 9TOM pa3fe/fie B paBHOIN CTENeHN OTHOCUTCA U K YeliHIKepam.

Mpn BCEM MHOroo6pasvy KOHCTPYKLMIA aBTOMOOU/IbHbLIX
YeNHAXKEPOB UX MOXKHO CBECTM BCErO K ABYM TWNam: MarasuH-
HbIM W CO LLEeNneBol 3arpy3koin. YenHmxepbl CO LieNeBoi 3a-
rpy3Koi y006HbI B ycTaHOBKe (rabaputbl cTaHAapTHble - 1 DIN
nnn 2 DIN), KOMMNaKTHbI, HO UMEHHO 3TO 06CTOATENBLCTBO M OF-
paHWUYMBaeT UX EMKOCTb MATbIO-LIECTb0 Anckamu. Komy-To
3TO MOXXET MOKa3aTbCA LOCTAaTOUYHbIM, OCOOEHHO B Clyyae «em-
KnUX» AMCKOoB hopmata MP3. OaHako anst TOro, 4Tobbl «CKOp-
MUTb» annapaTy BCe AMUCKM Yepes LLefb, HY>XHO 3anacTuch Tep-
neHWeMm, a onepaTMBHasa 3amMeHa BO3MOXHa TO/MIbKO A1 caMoro
BEPXHEro AWUCKa B CTOMKe.

C 37O TOYKM 3pEHUA KNacCUYeCKMe YemHmKepbl ¢ mara-
3WHHOM 3arpy3Koi BHe KOHKypeHUuuK. Mpy Hannymnm 3anacHoro
mMarasuHa ¢ Apyrum KOMMIeKTOM AWCKOB «CMEHUTb 060MYy»
MOXHO 0YeHb 6bICTPO. [a v onepaTtvBHasA 3aMeHa 04HOr0 AMCKa
B KOMMJIeKTe TOXe He TpebyeT 60/bWOro BpeMeHn. HakoHedl,
E€MKOCTb OrpaHuyeHa y>ke He XXeCTKO 3aJaHHbIMU rabaputamu
r0/I0OBHOrO YCTPOICTBA, a TONbKO 34paBbiM CMbICIOM. YeliHf-
Xep 60MbLLOK EMKOCTU YXXe MOXXHO YCTaHOBUTb B /1t060M ya06-
HOM MecTe, 41 TOrO W CYLEeCTBYIOT BbIHOCHbIE JATUMKU [MUC-
TaHLMOHHOIO0 ynpas/ieHus.
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UT06bI BUGpauun aBTOMOOGMNSA He nepefaBavCb TPaHC-
nopTy, OH YCTaHaB/MBAETCA B KOPMyce Ha cneunasbHON noj-
Becke. B npocTeliwem cnyyae 310 NPY>XXUHbI U Pe3NHOBbIE BTY /-
KW, B LOPOrMX annaparax NpUMeHSOTCA TMAPaBINYECKNe aeM-
ngepsbl (MacnsaHbie MM60 CUIMKOHOBbIE). 3TO, KCTaTW, HYXHO
yunTbiBaTh NPU MOKYMKE - Mac/isaHble AeMndepbl Ha Hallem
MOpO3e MOTyT 3acTbiTb. PekOomeHAyeTcs BblOMpaTb MOAenw,
OpUeHTUpOBaHHbIe Ha EBpony.

Tem He MeHee flaxke camas MArkas nofBecka He B COCTOA-
HUW 3aLLUTUTL TPAHCNOPT OT CU/IbHLIX Y4aPOB NpuW noe3jke no
HepoBHOI gopore. MoaToMy B coBpeMeHHbIX Mogensx CD-pe-
CUBEPOB U YelHKepoB eCTb NPOTHBOyAapHas NnamaTb. MpuH-
Lun ee paboTbl NpocT. [Npyn BOCNPOU3BELEHNM VNCKA OCYLLECTB-
NAeTCA ynpexaaroLlee YTeHMe, aHHbIe B LM(POBOM BUAE 3aHO-
cATCA B 6Y(hepHYIO NamATb U TOMBLKO MOCNe 3TOro MocTynarT
Ha uudpoaHanorosbli npeobpasosatens (LLAM). Mpu cunb-
HOM COTPACEHUM N KPaTKOBPEMEHHOI NoTepe CnexeHus 3a fo-
POXKOI 3By4YaHMe He npepbiBaeTca. B 3aBUCMMOCTM OT CNOX-
HOCTK anmnapara eMKOCTb NamATVh MOXET COCTaBfiATb OT 3 [0
10 1 6onee CeKyH[ 3BYyYaHusl.

B cepennHe 90-x rofos, Korga CTOMMOCTb MUKPOCXEM One-
paTUBHOWN NamsATK 6blna OTHOCUTENIbHO BbICOKOM, 3Ta PYHKLUA
OKasblBana 3Ha4YunTeNIbHOE B/IUAAHWME HA CTOMMOCTb annaparta u
B 06513aTeIbHOM MOPSAAKe OTpaXkanacb B TEXHUYECKMX XapaKTe-
puctukax. Tenepb Xe 6ydepHas namaTb MPUCYTCTBYET «UH-
KOTHUTO» JaXe B Hefoporux mogensax [61].

B MD- n MP3-npourpbiBatensx 6ydepHas namsaTb MMeeT-
cs B 064A3aTe/IbHOM MOpALKe, OAHAKO ee HaJlnume BbITeKaeT U3
camoro npuHumna paboTel. [eno B TOM, UTO 3aMnchb B 3TUX Pop-
maTax Npomn3BOAMTCA CO CXKATMEM LUGPOBLIX faHHbIX, MO3TOMY
N5 NPaBUIbHOr0 BOCCTAHOB/IEHUS 3anNnCcCaHHOro curHana Tpe-
byeTca npeABapuTe/IbHOE HAKOMN/EHWE CYUTAHHON C ANCKA UH-
thopmauuu.

B 3aBMCMMOCTM OT eMKOCTU NPOTUBOYAAPHOWA NaMATh Ka-
4eCTBO 3BYyYaHMA BO MHOTOM OyfeT 3aBUCeTb OT COCTOAHUSA A0-
poru, NoABeckn aBTOMOOW/ISA U CTUNSA BOXAEHMSA, a TaKXXe MecTa
1 cnocoba yCcTaHOBKWU. HanMeHbLUME YCKOPeHUs npu yaapax
TpaHCNOpPT 6yAeT UCMbITbIBATL B TOM C/lyyae, ecnv byfeT ycTa-
HOB/IEeH B6/IM3KM LeHTPa Macc aBToMo6mns. Ona 601bWMHCTBA
NerkoBbIX aBTOMO6UEN 3Ta TOUYKA PacnosioXKeHa B NPOCTpaH-
CTBE Mexay nepegHUMu cujeHbsimu unu B paniode KMM. Uc-
NoNb30BaTh 3TO MECTO A/1A YCTAHOBKM YelHAKepa y4aeTcs He
BCcerga, Ho B 1t060OM c/lydae crefyeT ycTaHaBAMBaTb ero XoTs
6bl B Mpeaenax KonecHowm 6asbl. MHorne Mogenn YeiiHgXepoB
[OMYCKatoT YCTAHOBKY B Pa3/IMUHbIX MOMOXEHUAX, NPU 3TOM
HY>XHO TO/MbKO, MOBOpPauyMBas pPerynaTop, OTPerynupoBaTb
KOMMeHCATOPbI MNOABECKM.



[ns pecuBepa OCTaeTcs NMLWb MCNOMNb30BaTh WTATHOE NO-
CafloMHOe MecTo, He BCerja npurofHoe AnA Takux annapartos.
[eno B ToM, 4TO Hamnyuwee paboyee nosoxeHune gns CD-pe-
CUBEPOB - FOPU3OHTA/IbHOE, MaKCMMaslbHbI Y€ Yron ycTaHoB-
KV He JoskeH npesblwaTb 30 rpagycos. Kpome Toro, Heo6xo-
AMMO 06ecneynTb XXeCcTKOe KpenieHue 3afHeil YacTu Kopnyca,
YTO He BCerfa BO3MOXXHO B OTEYECTBEHHbIX aBTOMOOUNSAX.

KOHCTpyKUMA TpaHCMOPTOB MNPUMEPHO OfMHaKoBa ANA
BCEX Npoun3BoAuTeNel. Ha waccu ycTaHOB/EH ABUraTenb Npu-
BOJa WNWHAens. B maccoBbiX MOAENAX NMPUMEHSEeTCAa Henoc-
PeLCTBEHHbIN NpuBog. B foporux ana yny4yweHus ctabuibHo-
CTM CYMTLIBAHWUA WMHOrA4a UCMONb3yeTcsd nepefadva BpalleHuUs
naccMkoMm. KapeTka ¢ ONTUYECKOW TrOJIOBKOM NepemeLyaeTcs
ABuratenem npy NOMoLLM BUHTOBOM napbl. PagmansHoe cnexe-
HVe 1 (POKYCMPOBKY OMTUYECKON FON0BKN NPOU3BOAAT INHEN-
Hble cnegsLime nNpuBoabl.

MOMMMO NepeyncneHHbIX NPUBOLOB, «TEHETUYECKU» CBS-
3aHHbIX C MPOLECCOM BOCMPOWM3BEAEHMUSA, MMeeTCs ele OLWH
ABuratesib, KOTOPbIA NPy NOMOLLM POSIMKOB N Ky/N1a4KOB NPoun3-
BOAWUT 3arpy3ky W BbIFPY3KYy gucka. [pu ycTaHOBKe [ucKa
B Le/fb NPMEMHMKa cpabaTbiBaeT ONTUYECKWI JaTuuk. [danb-
Helillee 3aBMCUT OT KOHKPETHOW peanunsaumn anroputma yn-
paBneHus. HekoTopble annapaTbl He MO3BONAKOT 3arpy3uTb
[VCK B BbIK/TIOYEHHOM COCTOAHWM anmnapaTa, Apyrue gonycka-
0T TONbKO BbITPY3KY. B HEeKOTOpPbIX MOAenax nocne 3arpysku
[AMCKa HauMHaeTCs aBToOMaTUyeckoe Bocrnpou3seeHue («BK/HO-
yeHue JUCKOM»). BOMIbLLUNMHCTBO COBPEMEHHLIX annaparos oc-
HaleHo PYHKUMeRn «cnpaTaTb AUCK». Ecnn nocne Haxatmsa Ha
KHOMKY BblIOpOCa AMCKA ero He U3bATb U3 LWen NpUemMHUKa, To
Mo UCTeYeHUN HeKoToporo BpeMeHn (10-20 c) oH ByeT BHOBb
3arpy>keH. HecKonbkKo neT Has3aj MOSABUANCL YNPOLLEHHble
MpYBO/bI, B KOTOPbIX 3arpy3ka AUCKa NPOMU3BOAUTCA BPYUHYHO
(HaXXaTMeM Ha ero Kpait), a BbIrpy3Kka - Npy>XWHO nocne Haxa-
TUSA Ha KHOMKY BbIGPOCa, HO CeNYac OHU yXKe He BCTpeyaroTCs.

O6bIYHO cxembl yripaBneHus npusodamu n LLAM pacnona-
raloTca Ha OTAeNbHOW nnarte, MPUKPENIEHHOW K TPaHCMNopTy.
B poporux mogensx LLAI MOXeT HaxoAWTbCA Ha OCHOBHOWA
nnare MarHuTosnbl UAW ObiTb BbIMOJHEH B BUAE OTAE/bHOM0
6/10Ka, B TOM YUC/IE U BHELLHETO.

MNepBoHayanbHO B CD-npourpeiBateniax UCNoabL30BaInCh
MynbTU6UTHbIe LLAT. MpuHLuMn nx paboTbl OCHOBaH Ha KOM-
MyTaLuy BbICOKOTOYHbLIX PE3UCTUBHbLIX MaTpuy, HOPMUPYIO-
LWMX BbIXO4HOW TOK OT CTA6UIN3NPOBAHHOIO MCTOYHUKA ONOP-
HOr0 HanpsXXeHWs B 3aBUCUMOCTW OT LM(PPOBOro 3HaYeHud
BXOZHOrO cnoBa. JINHEeWHOCTL NpeobpasoBaHna 1 pag Apyrux
XapaKTepUCTUK OMnpefenatoTCa TOYHOCTLIO MaTpuLbl, @ TEXHO-
norua nx NpousBoACTBa Oblna AOCTATOYHO JOpOroi. OfgHaKo
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[0BO/IbHO 6bLICTPO NOABMNAChL [elleBas anbTepHaTUBa B nLe
04HOBUTHLIX LLAT, uto no3sonuno cgenate CD-npourpbiBate-
NN LOCTYMNHBIMW MO UeHe. BeplwnHoOW pa3BuTnS MynbTUOUTHO-
ro TMna MmKpocxem ctanun ynnsel PCM58, PCM63, PCM1702 1
PCM1704 npon3BojcTBa aMepMKaHCKON mpmMbl Burr-Brown
N Heckonbko Mopenei oT Analog Devices. B co3gaHum ofHo-
OUTHBIX XXe HambonbWKX ycrnexos pobunuce gupmbl Crystal
Semiconductors u Philips.

Tun LLAlNa Kak TaKkOBOI He ABNSIETCSA HEOOXO4MMbIM YC/O-
BMEM KayecTBa, HO MCTOPUYECKU MMEHHO anmnapartbl Ha OCHOBe
MYNbTUOUTHBLIX YNNOB NPUHATO CUUTaTh Hanbonee My3blKaib-
HbIMU U TOYHbIMU. [NaBHble MOMOXMNTENbHbIE KAYeCTBa B 3BY-
YaHUM MynbTMO6UTHOro LJATT - Xopollas nokannsaums 3ByKo-
BbIX 06pa3oB (4eTKoe pacrnonoxeHne KK3, xopoLuo pasnmyrmoe
3LEeN0HMPOBaHME N0 rNy6unHe CUEHbI) M 0C06as MacLUTabHOCTb
3BYYaHMA, He MOX0XasA Ha CNerka «3axaroe» U «MenKoe» 3BY-
YyaHMe MHOIUX «0AHOOGUTHNKOB». HO M3 BCSKOro npaBmna BO3-
MOXHbl UCKNOYEHNA - OYeHb MHOr0e 3aBUCUT U OT NMPOEKTU-
poBLLMKa annapartypsl.

MoaKNtoYeHne YeMHOXKEPOB K rO/I0BHLIM YCTPOMCTBam CO-
BMECTUMOI0 CEMeNCTBa MPOU3BOAUTCA CreynanbHbIM Kabenew.
B Hepopornx mofenax cUrHasbl ynpasieHUs 1 3BYKOBble CUT-
Ha/ibl MepefatoTcs Mo KOMOUHUPOBaHHOMY Kabento, B 60/ee co-
BEPLUEHHbIX - KaXAbl N0 0TAeNbHOMY. B cambIX OpOrux cuc-
Temax MpUMeHsAeTCA Mepefaya CUrHasoB B LM(POBOM BUIE.
B annapatax McIntosh MOXXHO UCM0Mb30BaTb COBMECTHO C YelH-
[>KepoM BHYTpeHHMI LLATT ronoBHOro yCTpoOMCTBa, YTO CHMXKa-
€T YPOBEHb MOMEX B CUCTEME.

[na nogknoyeHns K Npon3BosibHO B3ATbIM (06bIYHO LWITAT-
HbIM) MarHUTONaM HeKOTOpble (PUPMbI BbIMYCKaOT K CBOUM
yelHKepam LONOMHUTE/IbHbIE YCTPOMCTBA ynpaBneHnsa (KOH-
TPONNEpPbl) U PagnmoyvacToTHbIE MOAYNATOPbI, MO3BONAOLLME
NPUHATbL CUITHaN Ha O4HOM M3 y4yacTKoB Y KB-gunanasoHa. Ka-
4eCTBO 3BYy4YaHWUA, eCTECTBEHHO, MPM 3TOM 3Ha4YNTe/bHO cTpaja-
eT. YTo6bl yCTPaHUTb 3TOT HeaocTaToK, (hrpmalJV C BbinycTmna
yenHmkep KD-MAL co BCTPOEHHbIM 6/10KOM perynvpoBoK U
YyCUAUTENEM MOLLHOCTU, KOTOPbIA NpW MOMOLLM PeNleiiHOro KoM-
myTaTtopa Direct Link nogkntouanca HemocpeCTBEHHO K AWHa-
MUYECKUM ronoBkaM. OHaKo BbINMyCK MNOAOOHbIX «yHUBEPCa/b-
HbIX» YeliHI)KEPOB B HACTOsLLEE BpeMs NpekpaLleH, NOCKObKY
N3MEHWNCH caM B3rNAf Ha CTPYKTYpYy aBTOMOGU/IbHOW CTepeo-
cuctemsl [19-21, 25, 26, 49, 62, 63, 87,114,122, 125].

2.7. BWOJEOMOHWNTOPHI

BnieOMOHMTOP CTasl HEOTHEMIEMOM YacTbio My/NbTUME-
AWUAHONM CUCTEMbI U BXOANT B KOHCTPYKLMIO MHOTUX FOMIOBHbIX
YCTPOICTB. 3TO AaeT OCHOBaHWE PacCMOTPETL UX B 3TOV rnaBe.



MHorue (HO MOKa He BCE) COBPEMEHHbIE aBTOMOOWUAM LWITAT-
HO YKOMM/EKTOBaHbl MOHWTOPOM HaBWUFaLWOHHON CUCTEMbI,
K KOTOPOMY 4acTo NOAK/0YeHa N Kamepa 3agHero ob3opa. 310
y>Ke He pPOCKOLUb, a yA06CcTBO M 6e30MacHOCTb, U 06/eNeHHbIe
3TMM aBTOMOOWMAUCTLI peLlatoT Npo6aemMy CamoCTOATENbHO.
Bugeokamepbl cTann LOCTYMHbIMW, aCCOPTUMEHT BULEOMOHM-
TOPOB W TefIeBM30POB, NPUIrOAHbLIX UN M3HAYaNbHO MpefHas-
HauyeHHbIX ANA 3Kcnayatauuy B aBTOMOOWIeE, pacllmpseTcs
C KaXAbIM AHeM. W Korpa BCTaeT 3afayva Bbibopa MOHMTOpa AN
YCTaHOBKM, eCTb O YeM 3agymaTbCs. BcTpanBaeMble MOHUTOPbI
YL06HbI, PYHKLMOHANbHbI, HO UX MHTErpauus B naHenb npnoo-
poB co3f4aeT psaf Npo6seM - U 3CTETUYECKUX, N TEXHONOTNYe-
CKMX. HaiTu mecTo, rae NOMECTUTCS 3KpaH C AMaroHanbto
7 AtoliMoB (fe-thakTo 3TO CTaHAapT aBTOMOOWIbHbIX MOHUTO-
pOB), He Tak-TO /1Ierko. CbeMHblE MOHUTOPbI B 3TOM OTHOLLEHUN
MeHee TpeboBaTe/bHbl, HO B CU/Ty CBOEI 3aMETHOCTM NpuBeKa-
0T HEHY)XXHOe BHMMaHMWe. A [eiCTBUTE/IbHOCTb Halla TaKoBa,
4YTO NPU KaXKoi 60/1ee-MeHee NPOLO/MKUTENIbHOW NapKoBKe
MOHUTOpP TPebyeTca CHUMaTb, NPATaTb UM YHOCUTb, NOTOM YC-
TaHaBMBaTb... ATO KaK MUHUMYM TpebyeT BpemeHW, fLa U He
Bcerga yjo6Ho.

3HAUYUT, MOHMTOP [O/MKEH ObITb, C OJJHON CTOPOHbI, ObICTPO
(n enaTenbHO - aBTOMATUYECKU) MacKUpyOLWMUMCH, C ApY-
roi - ero MHTerpauus B naHenb NPUOG0OPOB He LO/MKHA Bbl3bl-
BaTb Npo6nieM. Vaes BuTana B BO3AYXe, U peann3anns He 3acta-
BMNa ceba xgatb. BbIABMXHbIE MOHUTOPbLI U TefIeBU30PbI ra-
6aputoB 1 DIN cTany nosBAATbLCSA KaK rpubbl nocne AoXAs.
Hapsgy ¢ NoNHOCTbH0 MOTOPU30BaHHbIMW (M BCNeACTBUE 3TOMO
aBTOMaTM3MPOBaHHbIMK) YCTPOCTBaMM NOSBUNNCHL Npeaenb-
HO YNPOLLEHHbIE K/TOHbI «C PYYHbIM NPUBOAOM». BblNnM N KOM-
OVHWPOBaHHbIE PecUBepPbI-MOHUTOPbI 6e3 AWCKOBOAA, HO MOA
HaTUCKOM MY/IbTUMEAUAHbIX LEHTPOB «BCE B OLHOM» OHWU
npakTuyecku BbiMepnn. M okasanock, 4to Kopnyc 1 DIN «Ha-
MONOBMHY MycT». Tak 3ayem e MecTy nponagatb? Hactana
nopa «Cbexmntbes» Ao Y2DIN [121]. Bnpoyem, MHOTe KOMMNO-
HEHTbl MYNbTUMEAUAHON CUCTEMbI TakKXe nepewlarHynu atot
py6ex, 4TO N03BONAET pa3MeLLaTh B LLeHTpasbHOM KOHCON A0-
CTaTO4YHO CMOXHbIE CUCTEMbI - A0 YeTblpex MOAysnein B noca-
Jo4yHom mecTe 2 DIN.

2.7.1. YctpouctBo XK-gucnnes

KauecTBO M300paXKeHUs XUAKOKPUCTATMYECKUX MOHUTO-
poB 3a nocnefHue rofbl 3aMeTHO BbIPOC/I0 M NPAKTUUYECKN He
ycTynaeT Apyrum cnocobam oTobpaXkeHns BUAeOMHDOopMaL K.
Bnarogaps ManbiM rabapuTam, 3KOHOMUYHOCTU WU HEBbICOKOW
CTOMMOCTM LBeTHble TFT-gucnnen 6e3pasgensHo rocnofcTey-
HOT B NOPTATUBHbLIX Y aBTOMOOWU/IbHBIX TefieBU3opax. TexXHOso0-
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rMa X U3roToB/IEHUA MPOJOSKaeT CTPEMUTE/NILHO pPa3BMBaTh-
A, YTO NPUBOAUT KakK K YyNyyLUeHUI0 BCEX MapaMeTpoB, TakK U
K CHMXeHuIo ueH [10,40].

MpuHUXN AeAcTBMA TaKMX AUCNEEB AOCTATOYHO MPOCT.
Xuakuii Kpuctann - 370 XUAKOCTb, KOTOpas nof BAUSAHWUEM
MPUNOXKEHHOT O K HEI 3/IEKTPUYECKOro nons npuobpeTaeT crno-
COBHOCTb MPONYyCKaTb /Iy4n CBeTa C Onpefe/ieHHbIM Hanpase-
HWem nongpusaumun. Ecnu pacnonoxuTs Apyr Haf LpYyrom ase
Auelikn ¢ XK, naockoctn nonspusayuy KOTOPbIX NEpneH-
AVKYNSAPHbI, Takas CTPYKTypa He NponycTUT najatoLyuii CBeT,
MOBEPXHOCTb OCTaHeTCA Henpo3payHoil. Korga nnockocTn no-
napusauMmn coenagaroT, MajatoLllnini cBeT MPONAET HaCKBO3b.
XXunpkokpuctananyeckasa suelika Toka NoYTH He NoTpebnser,
NMoaToMy AucCrn/ien 04eHb 3KOHOMUYHBI.

YT06bI NONYYNTbL CBETALLMIACSH AMCNNEN, Hajo 3acTaBUTb
paboTaTb ero B NPOXOAALLEM CBeTe, pPacrnooXus ¢ 06paTHOWA
CTOPOHbI UCTOYHMK. OTKPbLITbIE AYEAKM NPONYCTAT CBET HaXo-
AALLErocs 3a HAMW UCTOYHMKA. N5 TbISIOBON NOACBETKM 06bIY-
HO MCNOJb3YIOT MIOMUHECLLEHTHbIE flaMMbl, OHW JAK0T NOAX0AS-
WMIA cnekTp 1 NoTpebastoT Mano 3Heprun. Ytobbl nonyunTb
LLBETHOW AMCN/el, HYXXHO B3ATb YTPOEHHOE KOMIMYEeCTBO fA4eeK
N B K&XLOWN M3 HUX pPacrnonoXnTb CBeTOMUILTP OLHOMO 13 ba-
30BbIX UBeTOB: KpacHoro (R), 3eneHoro (G) wnu cuHero (B).
Kaxpgoli auelikoli ynpaBnseT OTAeNbHbIW TPaH3UCTOp, BbIMO/-
HEHHbIA MO TaK Ha3blBAEMOMW TOHKOMIEHOYHOW TEXHONMOrnm
(Thin Film Transistor, cokpateHHo TFT).

Mpasga, y LCD ecTb npuHUUNManbHble HeAOCTaTKW, NO-
HOCTbIO M36aBUTHCA OT KOTOPbIX HEBO3MOXHO. Camblii rnas-
HbI1 - HanpaB/ieHHOCTb. CBA3aH OH C TeM, YTO Kaxjasa Ayeika
npefcrtasnset coboin «Tpyby», Yepe3 KOTOPYH NMPOXOAMT CBeT
OT namnsbl. Ecnn caenatb AYenKn COBCEM TOHKUMU, OHW He CMO-
ryT MOSIHOCTbIO MepeKpbIBaTb CBETOBON MOTOK, B pe3y/bTaTe
4yero BMECTO YepHOro LBeTa MofyyunTcs cepblii. Kpome TOro,
XUAKNE KPUCTaN bl YyBCTBUTENbHbLI K Mepenajam Temnepary-
pbl: NPY HU3KUX paboTalT Yepecyyp UHepPLUOHHO, MPU BbICO-
KMX YXY[LaeTca Crnoco6HOCTb CTAHOBUTHLCA «HEMpPO3payHbl-
Muy». Mo3ToMy X0Tb paboyunii TemnepaTypHbIil AnanasoH coBpe-
MeHbIX gucnsnees cocTtaendeT ot -10 go +60 rpagycos, nyulee
n306paxeHne 6yaeT NpM KOMHATHOWN Temnepatype. oaBux-
HOCTb >XWUAKUX KPWUCTannoB B CWUbHbI MOPO3 CHUXXaeTcs,
n306paxeHune «3aMep3aeT» B 6YKBaIbHOM CMbIC/E.

ACCOPTUMEHT BULEOMOHMUTOPOB W TeNIeBU30POB, MPUTOL-
HbIX WIN M3HAYallbHO MpefHa3HauyeHHbIX ANA 3KChayaTauum
B aBTOMOOM/e, pacLUMpseTca C KaxabiM aHem. LLnpoko pac-
NpoCTpaHeHbl MaTpuLbl C AnaroHanbio akpaHa 18 cm (7 AtoW-
MOB), UX pa3pelleHWe B CTaHOapTHOM (opmarte cocTaBnseT
960 X 234 TouekK, B LUMPOKO3KpaHHOM (16:9) - 1440 x 234 To-



Yek. Pa3mep sKpaHa NOTONOYHbIX MOHUTOPOB JOCTUraeT 17 AoiA-
MOB. [MoTpebnisemas Tenesm3opamm U MOHUTOPaAMM MOLLHOCTb
cocTaBnfeT 5-30 BT B 3aBUCMMOCTM OT pasmepa sKpaHa, 3Ha4u-
Te/IbHas ee 4aCTb PACXOAYETCA Ha NOLCBETKY 3KpaHa.

2.7.2. Tunbl aBTOMO6U/IbHbIX MOHUTOPOB

3a MCKNHYeHNeM pagnonpreMHOro TpakTa, MpuHuununanb-
HbIX OT/IMYNI MEXAY MOHMUTOPOM Y TENEBU30POM HeT. MoaTomy
BCE M3/1I0)XEHHOE Jjafiee B paBHOW CTeneHu cnpaBejvBo U ANS
Tex, n ans gpyrux. Knaccuguumposatb aBTOMOOUSIbHbIE MOHU-
TOpbl YA06Hee BCEro N0 KOHCTPYKTUBHOMY UCMNONHEHWIO:
* MOHUTOPbI B COCTaBE MY/IbTUMEANNHBIX Y]
* BblJBMXHbIE MOHUTOPbI;
* MOHWUTOPbI, MOHTUPYEMble Ha KPOHLUTEHe (B TOM Ymncne
Y NOPTaTUBHbIE TENEBM30PbI B 3TON PONN) UN B MOATO-
NOBHUK;

* MOTO/I0YHbIE MOHUTOPSI;

* MOHWTOPbI B CA/IOHHOM 3epKase 3agHero suga (npoTueo-
CO/THEYHOM KO3bIPbKE).

[leneHune 3To BeCbMa yC/I0BHO, MOCKO/IbKY B NOC/efHee Bpe-
MS MOSABU/INCb KOMBUHUPOBaHHbIe ycTpoicTBa (DV D-npour-
pbiBaTe/lb C MOHUTOPOM), NpefHa3HaYeHHble KaK 419 MOHTaxa
Ha NOTOJIKe Ca/loHa, TaK U UHAMBUAYaNIbHbIE - B NMOAT0/IOBHUK.
MoHUTOpbLI 0630pa B NPOTUBOCO/IHEYHbIX KO3bIpbKax 1 3epKa-
nax 3afjHero Buaa yTUIMTapHbl, MO3TOMY HU pa3MepoM, HU Ka-
4eCTBOM M300paxeHNs 00bIYHO He OT/IMYalTCA. Ho B faHHYyH0
KnaccmuKaLuio OHM nonanu, NoCKobKY NOMMUMO Kamep 0630-
pa «MepTBbIX» 30H HUKTO HE MeLUaeT MOAK/YaTbh K HUM U ApY-
rme NCTOYHUKU CUTHana.

[na ycTaHOBKYM Te/1leBU30POB U MOHUTOPOB Ha TOPMeA0 Unun
MHble MOBEPXHOCTW B KOMMN/EKT 06bIYHO BXOAWUT LUAPHUPHBbIN
KPOHLUTENH, NO3BONSAIOWMIA OPUEHTUPOBATL 3KpaH Nnoj yao6-
HbIM /17 NPOCMOTpA YI/1I0M, a TakKxxe ob6ecneymBaroLLnin 6bICT-
poe KpenyeHne 1 CHATUE annapara. YuUnTbiBas Hallu peanuu,
Mepa He NUWHAA. [ns ycTaHOBKM B MOAT0NI0BHUK MOHUTOPSI
KOMM/EKTYHOTCS CNeLnasbHON MOHTaXHON paMKOWA.

MoTtonoyHble MoHMTOPHI (flip down - OTKUAHbLIE) CMOHTHU-
pOBaHbl Ha HECbEMHOM OTKMAHOM KpOHLITeHe. B Hepabouem
COCTOSAHUW KPOHLUTENH CKafblBaeTCca TakuM 06pa3om, 4TO MO-
HUTOP «MPAYETCA» B 3aLUTHBIA KOXYX. B OTKMHYTOM cocTos-
HUWM MOHUTOP MOXHO pa3BopayunBaTh B ya06HOe A9 MPOCMOT-
pa nonoXeHwue. M13BeCTHbI TakXKe MOTOPU30BaHHbIE BAPUaHTI.
B KOXyxe HepeAko MOHTUPYIOT AOMOMHUTENbHbIE MNadOHbI
OCBELLeHNA canoHa.

Bo MHOrMx MoHUTOpax npesycMoTpeHa 610KMpPoBKa N306-
paxkeHus. MpoBog AaTumKa HYXXHO NOAKNHOUNTL K KOHLEBOMY
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Puc. 2.16. MoTo-
JIOYHBIA MOHWUTOP

BbIKNOYATENO PYYHOrO TOPMO3a, TOrja pa6oTa MOHMUTOPA BO
Bpems [BWXeHus OyaeT 3anpelieHa. MpeactaBuTb cebe BO-
AUTENs, KOCALLEro rnasom B 3KpaH BO BPeMs [BUXXEHUS, CO-
BCEM HEC/IOXKHO. XO0TS 3aMKHYTb 3TOT NMPOBOJ Ha «Maccy» eLle
npoLue...

MOHUTOpPbI, NpeAHa3HauYeHHbIe 415 YCTAHOBKM Ha NOTO/IOK
casioHa, CBOGOAHbI OT KakKUX-NMG0 6/10KMPOBOK, CBS3aHHbIX
C ABVXXEHNEM aBTOMOGMAS, NOCKO/bKY NpefHa3HauYeHbl TONbKO
AN1S NacCcaXXnpoB.

2.7.3. PagunokaHan

MocTasnsemble B Poccuio NopTaTUBHbIE M aBTOMOOU/IbHbIE
TeNeBM30pbl paccyMTaHbl Ha MPUEM CUrHaNoB M306paxeHus
B MeTpoBOM (1-12 kaHanbl) 1 geunmetposom (21-60 kaHa-
Nbl) AnanasoHe BOMH. Mpy 3TOM Kak MUHUMYM MOAAepXuBa-
I0TCA OCHOBHbIE BapMaHTbl KaHana 3B8yKOBOI0 CONPOBOX/EHUS
(B/G, D/K) BcTtaHgapTax PAL n SECAM. Tloagep»xkKa 3K30-
TUYECKMX CUCTEM LBETHOCTM W 3BYKOBOIrO COMPOBOXAEHUA
HY>XHa TO/IbKO B TOM C/lyyae, ec/im njaHupyeTcs noesfka BO
®paHumnio nnn bpasnnuio, Ho ecTb U MyNbTUCUCTEMHbIE MOJe-
NN, NPUYEM UX CTOMMOCTb OT/INYAETCS OT «ype3aHHbIX» BepCuil
He3HauYnTeNbHO.

Ha BTOpMYHOM pbIHKE elle BCTpeyaroTCca ycTapesLumne nop-
TaTMBHble TENIEBM30PbI C aHANOr0BOM HACTPOMKON, HO UX NpuU-
obpeTeHve BPAL M ONPaBAAHO AaXKe B KAYeCTBe MOHMTOpA: 3K-
paH Man, yron o63opa y3kuii. TiOHep BCeX COBPEMEHHbIX Te-
NEeBM30POB BbINOJIHEH HA OCHOBE CUMHTE3aTopa 4acToTbl, 4YTO



obecneynBaeT yCTONUMBLIM NpueM. Hanuume cnHTe3aTopa yac-
TOTbl aBTOMATUYECKW NPeA0CTaBNAET PAL CEPBUCHbLIX (YHKL WA
1 aBTOMATUYECKY0 HAacTPOMKY. YMCNo A4eeK namaTu B pasHbIX
mogenax koneénercs ot 100 o 256 - BOBEK He 3aMOfIHUTb.

[JaHHble 0 YyBCTBUTENIbHOCTM THOHepa ecnu U AOCTYMHbI, TO
npeacTaBnAlT HebO/bLWYK LEeHHOCTb. OCKOMbKY KayecTBO
TENEeBU3NOHHOW «KapTUHKU» B aBTOMOOME 3aMeTHO yCTynaeT
OPYTUM UCTOYHUKAM CUTHana, BCTPOEHHbIN pagnokaHan Tene-
BU30pa HYXeH rnaBHbIM 06pa3oM A1 aBTOHOMHOW 3Kcnya-
Tauun. Mprem nporpamm Ha CTauMOHApPHYK aHTEHHY 06bIYHO
OYeHb YBEPEHHbIW, OAHAKO Ha BCTPOEHHYIO TeNeCKOMUYECKYHO
aHTeHHY N060I TeneBn3op «N0BUT» TOMLKO B Npegenax nps-
MO BUAMMOCTW OT peTpaHcnaTopa. 3T0 MUHYC, NPUCYLL U Ta-
KOMY Knaccy aHTeHH, a He Tenesu3opy unm TioHepy. Ecnu xe
WHTepec NpeAcTaBsfeT UMEHHO 3(MPHOE BellaHune, HY>KHO 1c-
Nonb3oBaTh CMeunanu3MpoBaHHy) aBTOMOOUbHYKO TB-aH-
TEHHY, a /lyylle - OTAE/NbHbIA TIOHEP U CUCTEMY pasHeCeHHbIX
aHTeHH.

2.7.4. Bupeotpakrt

Ecnn Tenesm3op OyaeT 3KCNayaTupoBaTbCs He TOMbKO
B MallVHe, HO U aBTOHOMHO, OH AO/XEH 6bITb MYNbTUCUCTEM-
HbiM. Bo MHOrmx BugeomoHmTopax oTcyTcTByeT SECAM,
a B Hej0pormux Mogensx ectb T0/1bKO PAL. AHanornyHasa Kaptu-
Ha 1 C MOHUTOPaMM LUTATHOW KOMNAEKTaLUN B HEKOTOPbIX aB-
TOMOOUNIAX: «AMOHLbI» MOALEPXKMBAIOT, €CTECTBEHHO, TO/bKO
NTSC, a «eBponeiupbl» - Tonbko PAL. HecMoTps Ha TO 4TO
6onbwnHcTBO DV D-npourpbiBateneil BbINOMHAET TPAHCKOAN-
poBaHue u3 NTSC B PAL 1 06paTHO, Ka4ecTBO CMIHana npu
3TOM yxygwaetca. Moatomy noggepxka PAL u NTSC xena-
TenbHa B N06OM cydae, 0CO6EHHO ANS 3KPAHOB C AMaroHanbko
CBbIWe 7 AIOMOB, e Ntobble Orpexn CTaHOBATCA 3aMETHLIMMU.

KoHeuHo, oTcyTcTBME pexxuma SECAM MOXKeT nokasaTbes
KOMY-TO HefjocTaTKOM. HO monoxa pyky Ha cepfLue, KoMy B Ha-
WK OHW HY>XXKHa «MONHasA» MYNbTUCUCTEMHOCTb? ECNM OYeHb
HY>XHO, BbIMYCK HOBOCTEN MOXXHO NOCMOTPETb U B YePHO-6e10M
BapuaHTe, a BCe OCTaNbHOE - fyylle B 3anmncu, ¢ 3Toro Mbl Haya-
. Azanucu - 3to PAL/NTSC. Bugeokaccetsl B SECAM -
Nao4 CaMOCTOATENbHOM 3anncKh 3UPHbLIX NporpaMmMm N Kade-
CTBOM He 6/1eLlyT u3HavyanbHo. Mano Toro, 4to popmat VHS
(3agymaHHbIii nog NTSC) n SECAM cKkpewimBanM nNOUCTUHe
MUYYPUHCKUMU MeTOAaMU, TaK eLLe Y CUTHAN UCKaXKEH U 3aLllyM-
NleH TpaHckogepoM. INocne atoro o Beinycke DVD B SECAM’e
N [yMaTb-TO HeyA06HO...

KaHan n3obpaxeHuns COBpeMeHHbIX TeNeBU30POB U MOHMU-
TOPOB MMEET pPa3BUTYHD CUCTEMY PerynmpoBok. B nonb3osa-
Te/IbCKOM PeXuMe AOCTYMHbI PErY/IMPOBKU APKOCTU, KOHTpacCT-
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HOCTW, YEeTKOCTU W LBETOBO HACbIWEHHOCTN M306paXKeHus.
Ona curHanos, nepefasaemsbix B cucteme NTSC, Bo3mMOXHa pe-
rynuposka 6anaHca ugeTta. Kpome Toro, BCTpeyarTcs npegyc-
TaHOBKW MapaMeTpoB M306paxeHUs: «uHaMUYHbI», «CTaH-
NAPTHbIA», «MSArKniny, «Buageonrpa.

B HekoTopbIX Te/feBM3opax U MOHMTOpPaxX MpesycMoTpeHa
aBTOMaTMyeckas perynnpoBKa ApKOCTU N306paxeHUs B COOT-
BETCTBMM C MHTEHCUBHOCTLIO ocBeweHns (Auto-Dimmer). Ee
NPenoAHOCAT KaK HOBeillee AOCTUXEHMe, HO, KaK WM3BECTHO,
BCE HOBOE - 3TO XOpoLOo 3abbiToe cTapoe. MepBbili TeneBnU3op
C aBTOMATMYeCKOn perynupoBKOW MapaMeTpoB M306paxeHus
B 3aBMCMMOCTM OT OCBELLEHHOCTU Obl1 NPOAEMOHCTPUPOBAH Ha
Bptoccenbckoli BbicTaBke ewe B 1958 roay(!), ogHako B fA0-
MalLUHUX annapartax 3Ta PYHKLUA LWMPOKOro pacnpoCcTpaHeHms
He nosiyymna. A c NoAB/IEHWEM NYNbTOB ANCTAHUMOHHOTIO Y-
paB/ieHNs 0 Hell 1 BOBCe 3a0blIn: 3a4eM ropouTbL Oropog, ecnu
BCe MOXHO HacTpoWUTb, He BCTaBas C Il0O6MMOro Kpecna. fa u
YyCNoBMSA MPOCMOTPA B JOMe U3MEHAKDTCA Mano. [pyroe feno -
aBTOMO6U/Ib, pe3Kas CMeHa OCBELLLEHHOCTM TaM HensbexxHa, no-
3TOMY AaHHas PYHKLMA - HECOMHEHHOe JOCTOUHCTBO.

B ycnoBmsAx ApKOro BHeLHero OCBeLLeHNA KOHTPaCTHOCTb
N306paXKeHNs CHKaeTcA. [leTanu npu aToOM TEPAKOTCSH, HO pas-
60puYMBOCTb «06LLEro nnaHa» A0 OnpefeneHHbIX Npeaesos Co-
xpaHsetca. O6 3TOM HY>XHO NMOMHWUTL NpY BbIGOpe MecTa AN
MOHTaXa 1 cTapatbCcs nM3beratb nonagaHusa NpPsAMoro ceeta Ha
aKpaH. C 3TOW NO3MLMM YyCTAaHOBKA MOHUTOPOB Y MOTO/IKA UK
B MaHeNn HMKe YPOBHA CTEKON MOXET 0Ka3aTbCS BbIFO4HOWA.
Bnpoyem, ecnin ctekna rny60Ko TOHMPOBaHbI, TO 3TOT COBET He
noHanobmTcs.

CnegyeT OTMETUTH LUMPOKME BO3MOXHOCTU KOMMYyTauuu
BMeOCUrHana - He MeHee ogHoro AV-Bxoja B TeNeBM30pax u
He MeHee [1ByX - B BMAEOMOHUTOpax. MIHorga npefycMOTpeH 1
Bxo4 RGB pgnd nogkn4yeHMA NepcoHasibHOro KOMMbiTepa
MW HaBUTALWMOHHOW cUCTEMbI. [TOMUMO 06bIYHbIX BXOA0B AN5
KOMMO3NTHOr0O BMAEOCUTHAMa, BO MHOTUX MOLENAX npefycmar-
prBaeTCs AOMOMHUTENbHbIN BXOL S-video (C BblAe/IEHHbIM CUT-
Hanom uBeTtHocTn) mnu Bxoq SCART (pa3genbHble CUTHabI
APKOCTK, LBETHOCTU U CUHXPOHM3aLnn). KayectBo KOMMOHEH-
THOTO BMEOCUIHAaNa CyLeCTBEHHO BblILLe, YeM KOMMO3UTHOrO,
NMO3TOMY TaKOW TeNeBn30op WAM MOHWUTOP CTaHET AOCTOWMHbLIM
KOMMOHEHTOM MY/IbTUMEAUAHOW CUCTEMbl. ECTeCTBEHHO, UC-
TOYHWK CUTHaNa AO/MKEH NMETb COOTBETCTBYHOLLMIA BbIXOA,.

KommyTaTOp MOHUTOPOB WHOTAa BbIMOMHAOT B BUAe OT-
[efnbHOro 6/10Ka, YTo N03BO/NAET YMEHbLUNTL KOJIMYECTBO Kabe-
nen, NAYWMX K MOHUTOPY, 1 cAenatb ero KOMnakTHbIM. Kpome
TOro, NOKMAas MallnHy, MOHUTOP MOXHO CHATb. CorfiacuTecs,
YTO B HALLUMX YCNIOBUAX 3TO BCE ELUE aKTYasIbHO...



3 uncTto aBTOMOOMBbHBIX (PYHKLNIA TeNeBU30POB U MOHU-
TOPOB C/ieAyeT Bbl4eNTb BO3MOXKHOCTb 3€PKa/lbHOr0 NMoBOpoTa
N306paXKEHNSA. DTOT PEXUM HYXXEH NPU UCMONb30BAHUMN Tefe-
BM30pa B Ka4ecCTBe 3epKasia 3a4Hero B1aa, 415 Yero K 04HOMY 13
BMEOBXOL0B MOXeT MOAKNYaTbCA BuAeokamepa. B HekoTo-
PbIX KOHCTPYKLMAX PeXUM 3epKanibHOro nepesopoTa n3obpa-
YXEHMA BK/I0OYaeTCs aBTOMaTUYeCcKn npu Bbibope cneymanbHo-
ro BXxoja Ans Kamepbl 3agHero o63opa. BTopoii BMA nosopoTa
N300paxXeHNs - «BBEPX HOFaMWU» - MOTPe6yeTCs NpW yCTaHOB-
Ke Ha NOTO/IOK B Ca/loHe MallWHbl. B HEKOTOpbIX TeneBm3opax
ecTb (PYHKUUS «ABTOMepeBopoT». Ecnu oHa 3a4elicTBOBaHa,
npu nepesopaynBaHnUK TefleBU30pa M306paXkeHWe aBTOMaTW-
YeCKM 3aHMMaeT npasu/ibHOe NosioXxeHne. O6bIYHO NpesyCcMOoT-
peHbl (PYHKLMA 3aCBETKWU 3KpaHa CMHMM (POHOM Mpu OTCYT-
CTBUM BWAEOCUTHANA, PEXUM aBTOOTK/IKOYEHUS MPU OTCYT-
CTBMM CUTHaNa WAN OTK/KYEHUS No Taimepy. B HEKOTOPbIX
TeNeBM3opax gaxe nmeetcsa sugeounrpa [40].

2.7.5. KaHan 3BykKa

BcTpoeHHas akycTuyeckas cuctema ectb BO BCEX TENEBU30-
pax 1 60/MbWNHCTBE MOHUTOPOB, OAHAKO KayecTBO 3BYYaHUS
mMasiorabapuTHbIX LMHAMWKOB 06bIYHO OCTaB/AET Xenatb Nyuy-
Lero. HecMoTps Ha 3T0, B HEKOTOPbIX MOAENSAX TPaKT 3BYKOBO-
ro COMPOBOXAEHUSA CTEPe0(hOHNYECKUIA. BbIX0fHAS MOLLHOCTb
BCTPOEHHOr0 YCUIMTENSA Yaue Bcero He npesbiwaet 0,5 BT.
Bo Bcex mofensix npefyCMOTPEHO NOAK/HOYEHWE HaYLIHWKOB
(B HEKOTOPbLIE MOHMTOPbLI BCTPOEH NepejaTymK Ans 6ecnpoBoj-
HbIX FOMI0BHbIX TeneoHOoB). MOMUMO perynnpoBKM FPOMKO-
CTW, B TeNeBM30pax BepPXHUX NIMHeeK 4acTo npesycMOTPeH K-
Banansep ¢ UKCMpPOBaHHLIMU NpefycTaHOBKammn Tembpa. Ofa-
HaKO B 60/MbLUMHCTBE MYNbTUMEANAHBIX CUCTEM BCTPOEHHbIN
KaHan 3ByKa MCMOMb3yeTCA NULb MPU NPOCMOTPE 3PUPHbLIX
nporpamm.

AyamnoBxogbl 06bIY4HO KOMMYTUPYHOTCA BMECTE C BULE0BXO-
[aMn, HO B HEKOTOPbIX MOHUTOpax B HalM4yuu eCcTb TOJIbKO
OfMH HEKOMMYTUPYEMbI BXOL, MO3TOMY 6yAeT C/bILLHO 3BYKO-
BOe COMPOBOXAEHME TONbKO O4HOr0 UCTOYHMKaA [67]. Kakoro -
3aBUCUT OT Ha3HaYeHUs MoOHMTOpa. Ecnn MoHUTOp akcnayaTu-
pyeTcs He3aBUCUMO OT ayLMOCUCTEMbI, eCTECTBEHHO OyfeT no-
JaTb Tyfa 3ByKOBOe COMPOBOX/EHNe OT OCHOBHOI0 MCTOYHUKA
BugeocurHana. Ecnu ke MOHUTOP LOMONHUTENIbHbLIA B MHOIO-
30HHOW CcUCTEME, 3TOT BXOA - 4S8 albTEPHATUBHOIO UCTOYHMKA.
MO>XHO OTKpbIBaTb Ha 3afHeM CUAEHbE KNy6 NO MHTEpecam...
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Ns co3faHns npocTeliein aBTOMOOUNLHOWA
ayaMoCcMCTeMbl [OCTATOYHO YCTaHOBWUTb
aKyCTUYeCcKMe CUCTEMbl WU MPUCOEAUHUTD
NX K MarHutone. [ina cucteMbl 6051ee BbICO-
KOro YpOBHS 3TOr0 HefoCTaTO4YHO, HO 6e3
«[JMHaMWKOB» He 060iTUCb 1 Tam. lMo3aTo-
My nocne pacckasa O FO/I0BHbIX YCTpPOW-
CTBax NOrM4YHee BCEro OyaeT nepenTw
aCCMOTpPEHMN OHCTPYKLUWIA TPOMKOroBopuTenei, npume-
MbIX B aBTOMOOUE [82].

Mpu BbIGOPE aKyCTUYECKUX CUCTEM HEOOXOAMMO MNOMHUTH,
4TO MAeana He CyLlecTByeT. TemM He MeHee Yy KaX[OW MapKu
Ha4yTCa CBOM MPUBEPXKEHLbI, TaK YTO BbIACHATb, Kakas M3
HUX Ny4Lle BCEX, MO MeHbLUER Mepe HeKOPPEKTHO. Bonblue noa-
XOAUT TOT FPOMKOrOBOPUTENb, KOTOPbIA XOPOLIO BbIMOMHAET
NOCTaBNEHHYIO 3adady. He 3abbiBaiiTe, COBEPLUEHCTBYA OAWH
13 NoKaszaTeneil, KOHCTPYKTOPbI HepeAKo MAYT Ha KOMMPOMMKCC
C ApyrMMu. MOXHO cuMTaTb 3TO OYepefHbIM MPOSBEHUEM
«BCEOOLLEro 3aKoHa COXPaHEHUs»: CymMMa nokasaTenen Ka-
YyecTBa Ha eAuHNLY CTOUMOCTM OCTaeTCA NOCTOAHHOW. A no-
TOMY HeT 1 He MOXEeT 6biTb YHMBEPCa/bHbIX, OANHAKOBO MpU-
MEHVMbIX BO BCEX C/lyYasx peLLeHuii.

YuTuTe TakXXe, YTO He CyLLeCTBYeT eAMHOr0 cnocoba TecTu-
poBaHMsA aBTOMOOGU/IbHbLIX aKyCTUYECKMX cucTem. [Momumo
pafa CTaHA4apTU30BaHHbIX METOAMK, MHOrMe Npou3BOAUTENN
NoMb3yHTCSA CBOMMMU COOCTBEHHBLIMU. OHU CKNOHHbI K NpeyBe-
NNYEHUAM UK JaxKe NPAMONA /KM NpU OLeHKe COBCTBEHHON
npogykKuun. Yero cTomT, Hanpumep, (aHTacTuMyeckas MoLy-
HOCTb B COTHW BaTT, yKa3aHHaf Ha HEKOTOPbIX CKPOMHbIX Ha
BUL, rO/I0BKaxX COMHUTENbHOTO MPOUCXOXAEHMS.

Hazetocb, Bbl Y)Ke MOHAMW, YTO BOMPOC Bbi6Opa akycTuye-
CKMX CUCTEM - CaMblii OTBETCTBEHHbIA. MM0O3TOMY HayHEM CHa-
yana, a UMeHHO - C 6a30BbIX ONpeAeneHuiA.




"poMKorosopuTenb, akycTunyeckaa cuctema (AC) - nac-
CMBHbI 31EKTPOAKYyCTUYECKUIA Nnpeobpa3oBaTenb, NpegHasHa-
YEHHbIM ANA U3NYYEHUA 3BYKa B OKPYXXatoLlee MpoCTPaHCTBO.
"POMKOroBOpUTENIb COLEPXUT OLHY WU HECKONbKO N3NyYyaro-
LLMX rofI0BOK, HEO6X0AMMOe aKyCTUYeCcKoe 0hopM/IeHME, a TakK-
e NaccuBHble 3/1IeEMeHTbI (PMNbTPLI U COrnacytoLine ycTpoi-
cTBa). Ecnm ronoBkn 06begnHeHbl 06Lei KOHCTpYKUunei, AC
Ha3blBaeTCA COCPefOTOUYEHHON, eCM pa3HeceHbl B MPOCTpPaH-
CTBE -pacnpefeneHHoii.

"onoska rpomkorosopuTensa (') - KOHCTPYKTUBHO camo-
CTOATENbHbIW Y3€/1 FPOMKOTOBOPUTENS, NPefHa3HaYeHHbI A5
npeobpa3oBaHnA 3NEKTPUYECKOr0 CUMrHana 3ByKOBOW 4acTOTbl
B aKyCTUYeCKunin (3ByKoBoOi1). Takum 06pa3om, rpOMKOroBOpu-
Te/lb - 3TO r0/I0BKA B aKyCTUYECKOM 0(hopmMsieHMn. B HacToA-
LWee Bpems Hanbosiee LMPOKO pacnpoCcTpaHeHbl 3N1eKTPOMHa-
MUYEeCKMe roN0BKN FPOMKOroBopuTenieil. XXaproHHbIin TepMuyH
«[MHaMUK» 0603Ha4aN nepBoHaYvaibHO UMEHHO 3Ty KaTeroputo
ro/I0BOK. Temepb OH YacTo ynoTtpe6sseTcs B 60/ee LMPOKOM
CMbIC/Ie, XOTS U He MPU3HaH cTaHZapTaMu (TeM He MeHee fanee
3TOT TePMUH ByaeT ynoTpebnsaTbca 6e3 KaBblYeK B CUY CBOEN
«KOMMNAKTHOCTMU»). MpuMeHnTenbHO K aBTomobunio AC 3avac-
TYIO COCTOMT TONbKO U3 AUHAMMWYECKUX TFOM0BOK, MOCKO/bKY
aKycTu4yeckoe othopmeHne 06pa3oBaHO afieMeHTaMu casioHa.

AKyCTU4Yeckoe O(OpMIeHNe - Mepbl, NPeLNpPUHUMaEMble
AN UCKNTIOYEHNA aKyCTUYECKOT0 KOPOTKOro 3aMblKaHUA.

AKYCTUYECKOe KOPOTKOe 3ambikaHue - 3((ekT nogasne-
HUS HU3KUX YacTOT B 3ByYaHUMN [MHaMUKa B pe3y/ibTaTe MHTep-
(hepeHUMM N3NyUYeHUs NepefHEN 1 3afjHein CTOPOH Andgysopa.
MOCKONbKY Ha HU3KMX HYacToTax 3TV BOJIHbI NPOTMBO(A3HbI,
MpW UX CNOXXEHWUM NPOUCXOANT B3aMMHas KOMMNeHcaLuus.

da3a - COCTOAHME NEPUOSMYECKOr0 CUrHana uam 3BYKO-
BOM BOJIHbI OTHOCUTE/IbHO HEKOTOPOIr0 MOJIOXKEHUS, NMPUHATOTO
3a HavanbHoe. BblpaxaeTcsa B rpagycax wunm paguaHax. Ecnm
casur (a3 paBeH 0, curHanbl cuHgasHbl, ecnm 180 rpaaycos -
NPOTUBOMa3HbI.

VHTepdepeHuns - B3aMMOAENCTBME ABYX MK 6Onee 3BY-
KOBbIX BOJIH, MPUXOAALWMX B TOUKY NPOCNYLINBAHNA OLHOBpE-
MeHHO. MpMBOANT K YCUNEHUIO UNN 0CNAb/IEHMIO 3BYKa B 3aBU-
CUMOCTH OT pa3HOCTU (has3.

Andpakymsa - n3MeHeHne HanpasaeHMs pacnpocTpaHeHns
3BYKOBOI BOJIHbI MPU MPOXOXAEHUN Y Kpas NpensaTcTBUS.

3.1. KNACCUOUKALMNSA TOMNOBOK

TPOMKOTOBOPWUTENEN

["0M10BKM pa3nunyaroTca no cnocoby npeobpasoBaHmMs 3HEPTUK,
CBA3W C OKPY>KaroLMM NMpoCTPaHCTBOM, BOCMPOM3BOAUMOMY ANa-
NasoHy YacTOT U KOHCTPYKTMBHOMY MUCMOMHEHUIO [12,119].
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Mo BoCcnpon3BOAMMOMY AMaNa30oHy YacToT F0/I0BKU fendT-
CA Ha LUMPOKOMONOCHbIE, MpefHa3HaYeHHble N4 BOCNPOU3Bee-
HWSA BCEro fmana3oHa 3ByKOBbIX YacTOT (M1 3HAYMTENbHOW ero
YyacTK), 1 NonocoBble (HU3KOYACTOTHLIE, CPeAHEYACTOTHbIE, Bbl-
COKOYaCTOTHbIe). COOTBETCTBEHHO MEHSAETCA U KOHCTPYKTUB-
HOe MCnofiHeHWe. HekoTopble TWUMbl KOHCTPYKUWIA, Kak 6yaeT
nokasaHo fasnee, npefHasHauyeHbl UCKNHOUYUTENIbHO A1 BOCMPO-
n3BefeHNs onpeaeneHHoN NoioCkl YacToT.

Mo cBA3M C OKpYXaloLW MM NPOCTPAHCTBOM FO/IOBKMN AendT-
CS Ha PYNopHbIe 1 NPAMOro M3nyyeHns. Pynop obecneumsaet
aKyCTUYECKOE YCUJ/IEHNE U ABNAETCHA Pa3HOBUAHOCTLIO aKyCTH-
4yecKoro ogpopmaeHns. OH MOXeT NMPUMEHATLCA C NHOOLIMU TU-
namMy m3snyvaTeneil, HO Kak BCTPOEHHbIA B FO/IOBKY 3/1EMEHT
KOHCTPYKUMW NCMONb3YEeTCHA TONbKO B BbICOKOYACTOTHbIX W, FO-
pas3fo pexe, B CPefHEYACTOTHLIX U3nyyvarensax.

Mo cnocoby npeobpa3oBaHWA 3NEKTPUYECKOW 3Heprun
B 3BYKOBbI€ BOJIHbl MOXHO BbIAENNTbL 3NEKTPOAMHAMUYECKUE,
3NeKTPOCTaTUYECKME, MbE303NEKTPUUECKNE N MOHHO-MNNA3MEH-
Hble n3nyyatenun. [lng Bcex TUMOB, KPOME MOC/EHEr0, Xapak-
TEPHO Hannumne NOABUXHOW M3NyYatoLLeli MOBEPXHOCTU - ANM-
(y3opa nim membpaHbl. Y CNoBHasd Knaccuukauusa ronoBok
npueegeHa Ha puc. 3.1.

3 BCcex M3BECTHbIX Ha CErOAHAWHWIA eHb BUAOB aKyCTH-
yeckmx npeobpasoBaTeneil B aBTOMOOU/IbHbLIX ayAnocucTeMax
MacCOBOe NMPUMeHeHne Halnn AUHAMUYECKME FO/I0BKM NPAMO-
ro n3nyyeHua u noesokepammyeckme CHY- m BU-nsnyuarenu
(NPSIMOro U3N1y4YeHUA U PYMOPHbLIE).

3.1.1. SneKTpoAgMHamMu4yeckme rosioBKu
NPAMOro u3nyyeHus

B anekTpognHaMmyecknx npeobpasoBatensx UCMnosb3yeT-
cA 3P eKT CMeLLeHNs NPOBOAHMKA C TOKOM B MarHUTHOM MoJe.
C00TBETCTBEHHO BO3MOXHbI Pa3/iMyHble BapuaHTbl KOHCTPYK-
TUBHOIO UCMOIHEHMA fMHaMUYeCKMX ronoBok. Hanbonee pac-
NpoCTpaHeH BapuWaHT, KOTOPbI Obll M306peTeH M 3anaTeH-
TOBaH amepukaHuamu Paiicom n Kennorom B 1925 r. lMepBble
CepuiiHble AMHAMUYECKME TONOBKM Gblv BbINYLEHbI amMepu-
KaHCcKol upmoli Jensen B 1928 roagy [29,30].

B «knaccmyeckoM» BapuaHTe cBf3aHHas C Anddpy3opom
UWNHAPUYECKas KaTylKka C NpoBOAOM (3BYKOBas KaTyLlKa)
NPAMOSIMHEAHO MepeMeLLaeTcs B KOMbL,EBOM 3a30pe MarHuT-
HOW cUCTeMbl, NpeAcTaBnAloLel CO60M MOLHbIA MarHnT, cHab-
YXEHHbIA MarHUMTONpoBogoM. OCHOBHble U3MEHEHUS B KOHCT-
PYKUUN AUHAMUYECKMX FONI0BOK MPSAMOro U3/TyYeHNS CBA3aHbI
C NOsBNIEHNEM HOBbIX MaTepuanoB Ans U3rotoBneHns anday-
30p0B, NOABECOB N MarHUTHbIX CUCTEM.
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Puc. 3.7. Knaccutukaums ronoBok rpoMKOroBopuTtener

HecmoTps Ha npucyuime AMHaAMUMYeCKOMY TPOMKOroBOpM-
TeNto HeOCTaTKM, OH BMOJIHE YHMBEPCANeH, a BCe APYrue BUibl
n3nyyateneit (NEHTOUHbIE, 31EKTPOCTATUYECKME M AP.) UMEKOT
OrpaHunyeHHYyo 061acTb NpUMeHeHUs. Mo3ToMy B AanbHeliLiem
N3MI0XXEHUN OCHOBHOE BHMMaHMWe OyfeT yAeneHo AUHaMuye-
CKUM FON0BKaM NpsMOro M3nyyYyeHus, a ocTasibHble TUMbl FON0-
BOK OyfyT pacCMOTpeHbl KpaTKo. VIcnonb3oBaHne «3K3oTuye-
CKUX» F0/IOBOK B aBTOMOGW/1e CONPSXKEHO C pALO0M Npo6sieM, HO
MOXXeT NpeACcTaBUTb OMpeAesieHHbIi NHTepeC Ans cosgaTenei
YHUKaNbHbIX aygnocucTeM. Moapo6HO ANHAMUYECKUE TONOBKM
NPSIMOro M3nyyYeHus 6yayT pacCMOTPEHbI Aanee.
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3.1.2. Vi3ognHamunyeckne rosioBku

B n3ofnHamMmmnyeckmx rofioBKax KaTyLuKa BbINOJIHEeHa niaoc-
KO 1 pa3mellleHa HENOCPeACTBEHHO Ha MU3/yYatollleil NoBepX-
HocTK (MembpaHe). Bokpyr MembpaHbl pacrnonaraeTca MarHuT-
Has cuctema. MOCKOMbKY AeicTBYytOLas Ha MeMbpaHy MarHu-
TOABWXYLLASA CuNa pacnpejenieHa no ee naowiagn paBHOMepHo,
TaKue rofloBKW HasbIBaKOT TakKXe ANMHOCTaTMYeCKumMmn. Bee yya-
CTKN MeM6paHbl KONe6ntTCca CUH(A3HO, NO3TOMY WUCTOYHUK
3BYKa CTAHOBUTCA KOrepeHTHbIM. Pa3sHOBUAHOCTb U304MHaAMMU-
YECKWUX rofI0BOK - JIEHTOYHbIe FO/I0BKMW, B KOTOPbIX BMECTO 3BY-
KOBOW KaTyLUKW MCNOMb3yeTcs NpoBoasAwas MembpaHa, npea-
cTaBnstoLwwas coboit 04MH NN HECKONIbKO NnapanfieNbHbIX Npo-
BOLHMKOB. [1OCKONbKY NEHTOYHbIE TO/IOBKU WMEKT HU3KOE
BXOAHOE COMPOTUBNEHMNE, A5 HAX HEOOXO4MUM COrnacyoLuii
TpaHchopmatop.

AmMNAnTyga nepemelLeHns memopaHbl 6e3 CyLeCTBEeHHbIX
feopmanmii HeBevka, NO3TOMY M30A4MHAMMUYECKME TONI0BKM
MPUroLHbI TONLKO ANA BOCMPOU3BEAEHUS BbICLLIMX YacToT. Ans
YBEMYEHMNA aKyCTUYECKOW OTAauM UX 4acTO CHabXXaloT KOpoT-
KMM pynopoM. bnarogaps manoin macce membépaHbl o6ecneyu-
BaeTca rnagkas AYX B LWUIMPOKOM AMana3oHe YacToT (0T 3-5 o
25-30 KI'y), a KorepeHTHoe n3nyyeHne obecrneymBaeT BE/IMKO-
NenHyto nepegayvy UMNynbcoB. JOCTOMHCTBO MO/I0BOK 3TUX TH-
MOB - Masible He/IMHEVHbIE NCKaXeHUs, rnagkas AYX u wupo-
Kas guarpamma HanpaB/ieHHOCTU. OCHOBHble HeLOCTaTKM -
«HEXHasfA» KOHCTPYKLMA 1 BbICOKAs CTOMMOCTb.

3.1.3. PoTOpHbIE TONOBKMU

B y>e pacCMOTPEHHbIX AMHAMUYECKUX FONI0OBKAaX M3ny4a-
Tenb (AU dysop nam memopaHa) coBepLlaeT NPOLONbHOE [4BU-
XeHue. JInHeinHoe cMelleHne anddysopa B NyULWnX HU3KoYac-
TOTHbIX FONOBKax He npeBblwaeT 8-10 MM, YTO OrpaHMYMBaET
MaKCMMasnbHOe 3ByKOBOE flaBfieHne. B pOTOPHbIX roON0BKax M3-
NlyyarolLas noBepxHoCcTb (/10MacTb) COBEPLUAET BpallaTenbHOe
ABWXeHMe. 3HauYnTeNbHO 6ONbLUee NepeMeLleHne B 3TOM CNy-
yae NO3BOJIAET MOMYYUTb BbICOKME YPOBHM 3BYKOBOrO [faB/ie-
HUS NPY OTHOCUTENIbHO HEOObLUNX pa3Mepax ro/I0BKMU.

MepByto (M NOKa eANHCTBEHHYH) HM3KOYAaCTOTHYH F0M0B-
Ky Takoro tuna nog HassaHvem Cyclone Bbinyctuna B 1997 ro-
Ay amepukaHckasa gpupma Phoenix Gold. Ngea cama no ce6e He
HoBa - euwe B 30-e rodbl amepukaHckas tupma Intersonic
(HbiHe - Quantum Sound) BbiNycKana nNoAo6Hble YCTPOICTBA
ANA NPUBNEYEHNS CNOHOB U3 MKYHrNein. OfHAKO Ansa Toro, YTo-
6bl co3gaTtb NPUIOAHYHO AN MY3blKanbHbIX Leneid KOHCTPYK-
umto, Phoenix Gold noTpe6osanock 6onee yeTbipex net [3].

MoaBmKHaa cucTeMa FPOMKOrOBOPWUTENs npefcTaBnseTr
co60i 3anekTpoABUraTeNb, Bal KOTOPOro COBepLUaeT MOBOPOT



B npeaenax +18 rpagycos. Ha Bany aBuratend 3akpeneHbl e
nonacTu u3 yrfiennacTuka, BpalleHne KOTOPbIX YpaBHOBELUU-
BaeTCA TOPCMOHOM ANnHONM 280 Mm. MoBOpPOT nonacTei npeo6-
pasyeTcs B NOCTynaTe/ibHOe [BV)KEHME BO34yXa Mpu NOMOLLK
[BOMHOIO LWHEKa U3 TOro Xe Matepuana. Bes KOHCTPYKLMA no-
MelleHa B LUAMHApUYeckuid kopnyc guametpom 300 MM u13
Mpo3payHoOro akpuaoBoro crekna. MNMacnoptHas MOLWHOCTb 3TO-
ro «<MoHcTpa» - 300 BT, nonoca BOCNPOM3BOAUMbBIX HACTOT NpU
HepaBHOMepHoOCTK 6 b coctasndet 18-100 Iy, macca - 5,5 Kr.
MpakKTMKa 1 n3MepeHuns NoKasblBaloT, YTO 3TOT cabBydep 3ame-
HAET ABa TPAAULMNOHHBIX AUHAMKKA C AN (Y30pOM AMaMeTPOM
30 cm.

[loCTOMHCTBA ro/IoBOK 3TOr0 TMNa:

* 6ONbLLOE 3BYKOBOE JaB/ieHWe NPU ManbiX HEUHERHbIX
nckaxxeHnsax (MeHee 10%);

* YNyYLIeHHOe OXNaXAEHNE HeMnmoABMXHOro npeobpasosa-
Tens No3BOJIAET 3HAYUTE/IbHO MOBbLICUTL MOABOAUMYIO
MOLLHOCTb;

* BbICOKAf HaZleXXHOCTb KOHCTPYKLUN.

HepocTaTtkoB HEMHOTO:

* Heo6XOAMMO NPUMEHATb KOopnyc 601blIOro obbema K
rny6uHbl, B MPOTUBHOM CNy4ae BO3pacTarT MOTepu Ha
nepeTekaHue BO3fyXa Ha KpOMKax sonacTein n nossns-
eTCH 3aMEeTHOE Ha CNyX «LuMeHne»;

* BbICOKasA CTOMMOCTb.

3.1.4. JnekTpocTatnyeckme rosioBKu

B ronoskax 3Toro Tmna nucnosib3yeTcs aMeKT NpuUTArnBa-
HUS Pa3HOMMEHHbIX N OTTa/IKNBAHUA OLHOUMEHHbIX 3/1EKTPU-
YeCKUX 3apsaaoB (3nekTpoctatuyecknii apdekT). KoHCTpyK-
LMs, Mo CYyLeCcTBy, NpeacTaBnseT coboin KoHaeHcaTop. M3ny-
yalowas MOBEPXHOCTb BbINOMHEHA W3 MOMMMEPHON MNIEHKN,
MeTanNn3MpPoBaHHON aftOMUHUEM, HUKENEM, CEPeBpPOM NN yr-
NepoaHO-mMonnM6aeHOBOW cycneHsmelr. OHa pacnonoXeHa MeXx-
[y [BYX aKyCTMYeCKM NpOo3payHbIX CETYATbIX 3/1EKTPOA0B, K KO-
TOPbIM NOABEAEHO HaNpsKeHMe CUrHana u NoCTOSHHOe NOoNs-
pu3ytoLLee HanpsXXeHue.

Mnockas NOBEPXHOCTb M Manas macca memb6paHbl o6ecne-
4ynBaroT rnagkyro AYX un nepefayvy WNPOKOro auanasoHa yvac-
ToT: oT 100 Ny go 25-30 kl'y. B nyywnx KOHCTPYKUMAX HUXK-
HSAA rpaHULUa Mnonocbl BOCMPOU3BOAMMBIX 4YacTOT LOXOAUT A0
35-40 'y, HO X oThaya B 3TOM AmnanasoHe orpaHuyeHa. Mpu-
emM/ieMoe BOCMPOU3BEAEHMNE HU3KMX 4acTOT TpebyeT 3Hauu-
TENbHOT0 yBeNMYeHUs nnowagn MembpaHbl. CUMMETPUYHaS
KOHCTPYKLUMA obecneymBaeT nofas/ieHNe YeTHbIX TAPMOHUK U
KOrepeHTHOCTb M3nyyeHus. Mo YncToTe M NPoO3pavyHOCTH 3BY-
YaHWA «3NleKTpocTaTam» HEeT paBHbIX Cpeau TPaAULMOHHBIX

*
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3/1EKTPOMEXAHNYECKNX KOHCTPYKUWUIA. [LOCTOMHCTBO 3TUX W3-
nyvaTeniell - eCTeCTBEHHOCTb 3By4YaHWs, HeAOCTaTOK - 60/b-
wne rabaputbl U HEOOXOLMMOCTb MONYYEHUS BbICOKOrO (He-
CKOMbKO COTEH BOJIbT) HaNpPSXKeHUs ANs NoNspusayum 3neKT-
pofoB. lpu MCNONb30BaHMM MX B aBTOMOGMNE HeobXoAMMOo
yunTbiBaTb MpaBuna TeXHUKM 6e3onacHocTM. CTOMMOCTbL [fO-
BO/IbHO BbICOKa.

3.1.5. MNbe303neKTpuyeckne rosioBkKn

Mbe30anekTpuyeckme (Kepammnyeckre) ronoBKy BbiMycKa-
IOTCA B HECKOJIbKUX BapmaHtax. CTOMMOCTb MX HU3KasA, 4To
06yC/oBMBaET LWMPOKOE NPUMEHEHMNE B aBTOMOOU/IbHBIX FPOM-
KOroBOpUTENAX B KayeCcTBe [OMOMHUTENIbHLIX W3Ny4vaTenei.
ONeKTpoakyCcTMYeCKUM npeobpas3oBaTesieM BO BCeX Chy4asx
ABNAETCA NNacTUHa U3 Mbe30KepaMUKN C ABYXCTOPOHHeR me-
Tannusaumeli. B npocTelilleM BapuaHTe OHa MPUKNenBaeTcs
K TOHKOW MeTann4yeckon MembpaHe Uam noaMMepPHOMY MeTasl-
NM3NPOBAHHOMY KYMOJly W B TakKOM BWUAE WCMONb3yeTca ANf
BOCMPOU3BELEHNS CaMbIX BbICOKUX YacToT (Bbiwe 10-12 kIw).
UT06bI YyBENIMUYNTL OTAAYY, OHA MOXET CHabXXaTbCA KOPOTKUM
pynopom. [ins BOCNpPOU3BefeHUs CPefHUX N YMEPEHHO BbICO-
Knx yactot (3-10 kl'u) mcnons3yrotcs Anddys3opHble Mbe3o-
n3nyyatenn. Mo KOHCTPYKLMM OHM HamoMuHaroT Masoraba-
PUTHBI AUHAMUYECKNIA TPOMKOTOBOPUTE/b, B KOTOPOM BMECTO
MarHMTHON CUCTEMbl YCTAHOB/IEH NbE303/1EMEHT.

Mbe3on3nyyaTenn XapakTepusyrTCHd BbICOKUM KO3 du-
LMEHTOM MONEe3HOro AeCTBUSA U NPeKpacHbIMU MepexoHbIMM
xapakTtepuctukamu. O4HaKoO MM CBOMCTBEHHbLI ONpeaeseHHble
HefOCTaTKM - HU3KOYACTOTHbIN (2-4 KI'W) MexaHWyecKuin pe-
30HaHC NOABMXHOW cuctembl (418 AN HY30PHbIX) U BbICOKO-
YaCTOTHbIA MeXxaHW4YecKuii pe3oHaHC npeo6pasosatens (20-
22 Kl'Y), okpawwuBatowme 3BydaHue. onHOe BXOAHOE COMpo-
TUB/EHNE HOCUT YNCTO EMKOCTHBbIN XapakTep U UMeeT 40BOJIbHO
60/bLLIYI0 BENINYMHY (LECATKU UM Aaxke COTHM OM), NoaTomy
415 ONTMMabHOr0 COrnacoBaHms € ycuanTenem Heo6Xo4nMo
MCNoNb30BaTh MOBbIWAKOWMNIA TpaHCHOpPMaTop M CXembl CTa-
ounusaumy mmnegaHca. C UeNbH YNPOLWEHUA KOHCTPYKLUN
06bIYHO MCMONb3YyeTCA HeMoCcpeACTBEHHOE NOAK/IOYEHNE Mbe-
30M3nyyartesieid, YTo He MO3BOMIAET B NOJIHON Mepe PacKpbiThb
BCe VX JOCTOMHCTBA.

3.1.6. VIOHHO-NNa3MeHHblIe TO/I0BKU

Ons nanyyaTeneit aTOro TMMa CyLieCTBYeT HECKO/IbKO Ha-
3BaHWI1 - MOHOMOH, NNa3MOTPOH, MNa3MogoH. OCHOBHOe OT-
Nnune OT PacCMOTPEHHbIX paHee NpeoGpasoBaTeneii 3aknoYa-
eTCsl B TOM, YTO B HUX HET MOABMXKHbIX YacTeid - 3BYK U3NyyaioT



Kone6ntowmecs Monekyibl MOHNU3MPOBAHHOIO BO3ayxa. lep-
Bblll 06pa3seL, 3TOro yCTponcTBa NOSBU/ICA BO BTOPOI NMOMOBUHE
50-X rofioB, M MHTEPEC K HUM He YTUXAET U NOHbIHe. BbinyckoMm
3aHumatoTca pupmbl Audax (PpaHuma), Plasmatronic (CLUA),
Magnat (®PI'), Transpulsar (P paHuna) un gp. [12].

MpuHUMN feincTBMA NOJO6HbLIX YCTPONCTB OANHAKOB: reHe-
patop BbICOKOW YacTOTbl MOLY/NUPYETCHA 3BYKOBbIM CUTHA/IOM.
BbIXOAHON curHan reHepaTtopa MOBbILWAETCA Pe30HAHCHbIM
TpaHc(opmMaTOpPOM 1 BO3OYXAAET «3BYyYallnil» KOPOHHbINA pas-
psg. OCHOBHbIE pasnyns cBA3aHbl C KOHCTPYKLMEN pas3psaLHu-
Ka. MNepBOHavanbHO pas3psaL Npoxoann B TpYOKe 13 KBapLEeBoro
CTeKna, KoTopas 415 yBe/lnyeHUs 3ByKOBOr0 AaB/ieHUs CHab-
Xanuce pynopom. Bnocneactemm Hemeukas pmupma Magnat co-
3/a1la KOHCTPYKUMIO U3 aKyCTUYECKU MpOo3pavyHoOro mMetanin-
YeCKOro CeTyaToro wapa u OCTPOKOHEYHOr 0 3/1eKTpoa BHYTpY
Hero. KOpOHHbIN pa3psg Bo36YyAaeTca Hanps>XeHWeM 4acTo-
Ton 27 MI'y n amnanTyaoit 2 KB. Monoca BOCNPOU3BOAUMbBIX
yactoT 2-20 KU, HeNuWHeilHble UCKaXeHUs - MeHee 0,5%.
B nyywinx obpasuax BepXHASA rpaHmLa noaocbl YacToT JOXOAUT
[0 70-100 kI'u. Mpu paboTe HabnogatoTcs ronyboBartoe ceeve-
HMe NNa3mbl U XapakKTepHbIi 3anax 030Ha.

[lOCTOMHCTBO TaKUX M3fy4yateseil - OTCYTCTBME Nepexos-
HbIX UCKaXXEHWI 3a cYeT 6e3blHEPUMOHHOCTM n3nyyartens (Ko-
POHHOTO pa3psaja) v WupoYvallnii ananasoH 4acToT, HeJoCTU-
XUMBIA  fpyrumun metogamu. HepoctaTku: Heo6XOAMMOCTb
B CMeLnanbHOl BbICOKOBONbTHOM cXxeMe BO30OYXAEHUSA CO CXe-
Mamy 3awuTbl (TpeboBaHUSA TEXHUKM 6e30MacHOCTU) U Bbl-
COKOYaCTOTHOE M3NYy4YeHMe C MOoHM3auueli Bo3ayxa, BUsAHUE
KOTOpPbIX Ha OpraHmn3M YenoBeKa 0 CUX NOpP U3yUYeHO He NOSHO-
CTbt0. YyBCTBUTE/IbHOCTb 3TUX U3yYaTenein onpesensercs xa-
pakTepuCcTUKaMm CXeMbl BO3OYXAEHUS.

3.2. XAPAKTEPUCTUKWN TONOBOK
TPOMKOTOBOPUTENEW

[na Toro 4tobbl 66110 lerye OPUEHTUPOBATLCS NPU BblbOpe
aKyCTUYEeCKMX n3nyyaTenein, BCNOMHUM X OCHOBHble NapameT-
Pbl U NPUHATBIE 419 HUX aHTIMACKME 0603HAYEHUS N TEPMUHDI,
KOTOPbIE UCMOJb3YeT G0MbLUNHCTBO 3apy6exHbIX NPON3BOANU-
Tenen [12, 82, 119].

VimnegaHc - MnosiHOE 3/1eKTPUYECKOe COMPOTUBIEHME TO-
NOBKW FPOMKOroBopuTens, 06bI4HO 4 OM, pexe - 8 Om. BcTpe-
4atoTCH TakKXe ronosku ¢ umnegaHcom 10 Om mnm 6 Om (no-
cnefHAa LMdpa xapakTepHa 41s npogyKLmmn AMoOHCKUX hupm).
Cpean OEM-npogyKuuy pacnpoctpaHeHa akycTuka ¢ umne-
faHcoMm 2 Om (37O NO3BONAET MOMYUYUTb 3HAYNTE/IbHYIO MOLL-
HOCTb MPU HU3KOM HanpsXeHUn NuUTaHus), U cenvac MHorve
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npoussoauTenu annapatypbl aftermarket Takxxe Hanaguam Bbl-
MycK NoLOOHbIX AMHAMUKOB. lMbe3on3nyyaTenn UMeroT focTa-
TOYHO BbICOKMI MMMEAAHC eMKOCTHOIO Xapaktepa (4ecaTku -
coTHM OM). O6 3TOM HY)XXHO NOMHWUTbL NpWU BblGOpe yCcunuTe-
NS - HEKOTOpPble U3 HUX Ha EMKOCTHOM Harpyske paboTatoT He-
YCTOWUMBO.

YpoBeHb XapakTepucTUYeCKol YyBcTBUTENbHOCTH (Sound
Pressure Level, SPL) - 3T0 cTaHZapTHOe 3BYKOBOE [aBJfieHME,
KOTOpOe pa3BuBaeT rpoMkorosoputens. OHO M3MepseTca Ha
paccTosHUM 1m npu NoABOAMMONM MOLWHOCTK 1 BT Ha (uKcu-
poBaHHOW YacToTe (06bI4HO 1 KW, ecnn B JOKYMEHTaL MK Ha Lu-
HaMWK He yKa3aHO 0C0060). YpOBEHb XapaKTepUCTUYECKOW YyB-
CTBUTE/IBHOCTU M3MepseTca B Aeunbenax OTHOCUTENIbHO CTaH-
[apTHOro Hy/neBOro ypoBHA 3BYKOBOro gaeneHusa 2 x 10 5[a.
TunnyHaa YyBCTBUTENIbHOCTb aBTOMOOW/bHbLIX AWUHAMMWKOB
87-90 dB/BT1Y2M x0Ta HeKoTOopble cabBydepbl U pynopHble
r0N0BKM MMEIT YYBCTBUTENLHOCTL CBbile 100 dB/BT 12V

N3mepeHUs npu NOCTOAHHOWN NOABOAVMOI MOLLHOCTM UC-
NnoNb3ytTcsa ANA TOro, 4tobbl 06NErynTb CpaBHeHMe ro0BOK
C pa3NIMyYHbIM UMNegaHcoM. NogBoAMMOE NMPY 3TOM HanpsXXeHue
yncneHHo pasHo VR. OfHaKo He06X04MMO UMETb B BULY, YTO He
BCE NPOM3BOAMTENMN NOJbL3YIOTCS 3TOM METOAMKOM, @ NPUMEHS-
0T M3MEpPeHMeE C NOCTOAHHLIM MOLBOAMMBIM HaMpsHXXeHnem, aa-
folwee A9 HU3KOOMHbIX AWHAMUKOB 60nee Brnedyatnstowime
undpsbl. MHOrve Npou3BOAWTENN MPOBOAAT W3MEPEHUSA Npu
NOCTOAHHOM NOABOAMMOM HanpsxeHuu 2,83 B, uto gnd rono-
BOK C umnegaHcom 4 OM COOTBETCTBYET MOABOAUMON MOLLHO-
cTv 2 BT. MNpu TakoM U3MepeHnn pe3ynbTaT Ha 3 4B Bbllle, Yem
Npu U3MepeHnmn No CTaHLapTHOM MeToauKe. 115 ronoBoK C UM-
negaHcom 2 OM pe3synbTaT OyAeT 3aBbllleH YXe Ha 6 4b!

MOCKONbKY Nbe30on3niyyaresiv UMetoT LOCTaTOYHO BbICOKMIA
MMMefaHc, MOLWHOCTL B 1 BT pa3BmBaeTCcs Ha HMX Mpu Becbma
BbICOKMX HaMpsXXeHMsaX, 3a4acTyio MpeBbilalowWmx Makcu-
MaJibHO fonyCTuUMble. MO3TOMY A/ HUX TakXXe MUCMOo/b3yeTcs
N3MepeHVe NPy NOCTOAHHOM NOABOAMMOM HanpsXeHumn (06bIy-
HO 0T 5 B g0 12 B). PaccTosiHUe, Ha KOTOPOM U3MepseTcs 3BY-
KOBOE AaBfieHue, 41 HEKOTOPbIX U3nyyaTteneir MoOXeT 6biTb U
0,5 M. MoaTomy coBeT: YTOObI He OLWNOUTLCA B BbIOOpe - 06pa-
LWainTe BHUMaHMe Ha CHOCKY, B KOTOPOI yKa3aHbl YCN1I0BUA U3-
MEpeHMA 3TOro napameTpa.

[wnana3oH socnponssogmmbixyacToT (Frequency response,
My, KIL) yKa3bIBAET YaCTOTHbIE TPaHuLbl, B Mpeeniax KoTopbIxX
OTKNOHEHMe 3BYKOBOIO [laB/eHNA He MPEBOCXOANT HEKOTOPbLIX
npeaenos. MHorga HepasHoMepHOCTb AYX yKasbiBaeTCA SIBHO,
B ApYrux cnyyasax ee MOXHO OLEHUTb MO npunaraemMomy rpa-
(mky. Hepegku cnyyan, Korga HUKakux gOMNOIHUTENbHbIX CBe-
[IEHW HeT BooOLLe.



AnarpaMmma HanpaBieHHOCT W MOKa3blBaeT, KakK M3MeHsAeTCs
YPOBEHb 3BYKOBOTO [aBfeHUsi Npy OTKNOHEHUMW OT OCK U3nyye-
HMA. HOCUT 4acTOTHO-3aBMCMMbII XapakKTep 1 N03TOMY NPMBO-
ANTCA ANS HECKOMbKMX YacToT. [ N8 HA3KUX 4acToT gnarpaMmma
Hanpas/IeHHOCTW UMeeT BUA MOYTU NPaBUIbHOIO Kpyra, € poc-
TOM YacTOTbl U3/yHEHNE KOHLEHTPUPYETCH BLO/b OCU U3NyYe-
HWA, MHOT A C AOMONHUTENbHLIMU 60KOBLIMM NenecTkamun. Bug
jmarpaMMbl HanpaBfeHHOCTWM Ha BEPXHUX YacToTax CyliecT-
BEHHO 3aBUCUT OT KOHCTPYKLMW AUHAMMWNYECKON FON0BKN.

Koah(puumeHT rapMOHMYECKUX UCKaXKeHUI (HeNWHEeHble
nckaxxeHmus, Total Distortion, THD, %) yKa3blBaeTca KpaiHe
peako. MOoCKOoNbKY 3TOT NapameTp UMeeT 4acTOTHO-3aBUCUMbIN
XapakTep, 3HaYeHua NPUBOAATCA ANA HECKOJIbKUX (PUKCUPO-
BaHHbIX YacTOT UK B BUAe rpaduka. Kak npaBmno, MCKaxeHus
AWHAMWYECKMX FON0BOK Ha CPeAHMX YacTOTax Npyv HOMMUHasb-
HOM NOABOAVMOM MOLLHOCTY He NPeBbIWAKT 04HOM0-4BYX Npo-
LLEHTOB, HO Pe3K0 yBeNMUnBarTCs B6/IM3M YacTOTbl OCHOBHOIO
MeXaHW4ecKoro pe3oHaHca MOABUXHOW CUCTEMbI U C POCTOM
NnoABOAVMOM MOLLHOCTH.

HoMuHanbHas anekTpuyeckas mowHocTb (Nominal power
handling, RMS, BT). O603Ha4aeT Ty MOLLHOCTb, NPU KOTOPO
NCKaXXEHNA He MpeBbILLatoT 384aHHON BENMNUYNHBI. V3mepeHuns
NPOM3BOAAT Ha CUHYCOMAAaNbHOM curHane. C nosmumm Kade-
CTBa BOCMPOMU3BEAEHMNA NPU BbIOGOPE FO/IOBKU XenaTesbHO py-
KOBO/ACTBOBAaTbCA UMEHHO 3TUM napameTpoM. OH NPUBOANTCS
[aneko He BCEMUW MPOU3BOAMTENSAMU, NMOCKONIbKY He TaK npu-
BieKaTeNIeH, KaK CnefyoLnii.

MacnopTHas MOWHOCTDL (LYMOBas MOLLHOCTb, My3blKaslb-
Hast MoWHocTb, Music Power, MPO, BT). O603Ha4aeT Ty NocTo-
SHHO MOABOAVMYH MOLLHOCTb, KOTOPYH FPOMKOrOBOPUTENb MO-
XEeT BblAepXXaTb B TeYeHMe NPOLO/HKUTENbHOIO MNepnoja BpeMe-
HK 6e3 NoBpeXAeHns noaseca Anddysopa, neperpesa 38yKOBOM
KaTyL KW 1 APYTUX HENPUATHOCTER. MOCKOoNbKY Npu 3TOM BUe
N3MEPEHNIA NCNbITaTeNbHbI CUTHAN HE COAEPXXUT HU3KOYaCTOT-
HbIX COCTaBAKLWMX N aMNanTyga nepemelleHuns auddysopa
HeBeNnKa, 3TOT MapameTp MOXeT MpeBbiaTb HOMUHA/bHYHO
MOLLHOCTb B ABa 1 6onee pa3. VICKaXXeHUs Mpu 3TOM HE HOPMU-
pytoTcs. IMEHHO 3TOT napaMeTp yKa3blBatoT 60/1bLUIMHCTBO MPo-
n3BOAUTENEN, @ Yy OTEYECTBEHHbIX AMHAMWUYECKUX FOMI0BOK CO-
BPEMEHHOI pa3paboTKM OH BK/KOUYEH B 0603HaYEHNe.

MukoBas anek T puyeckasa mowHocTh (Peak power handling,
PMPO, BT) - MakcumanbHas nofsofgumas mMowHoctb. O60-
3Ha4yaeT Ty MOLHOCTb, KOTOPYH FPOMKOrOBOPUTENIb MOXET Bbl-
JepXaTb B TeYeHMe KOPOTKOro BpeMeHM 6e3 pucka nospexje-
HUA. VicnbiTaTenbHbIA CUTrHaN 00bIYHO NpeAcTaBnseT co60i Ko-
POTKME WMMYNbCbl C MPOAO/HKMTENbHLIMU Nay3aMu Mexay
HUMU. VICKaXXeHWsA npu 3TOM HE HOPMUPYHOTCA.
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Ona CY n HY gnHamMmnyecknx rosoBoK rpoMKOrosopute-
Nei MMEKTCA ele HeCKO/IbKO napameTpoB, KOTOpble MOJIHO-
CTbIO OMUCHIBAKOT UX 3/IEKTPUYECKME N MEXAHNYECKMNE XapaKTe-
PUCTUKM Npu paboTe B MOPLLUHEBOM PeXUMe, TO eCTb B TOM CNYy-
yae, Korga angdys3op ABUXKETCHA KaK O4HO Lienoe.

31n napameTpbl Bnepsble BBenn A. N. Thiele n nosgHee
R. H. Small. B yecTb aBTOPOB WX Ha3blBalOT MapameTpamu
Tuna-Cmonna. MonHbIA UX CNNCOK JOCTATOYHO BENNK, 8 MUHU-
MaJibHO Heo6XO0AWMMbIN ANs MPOEKTUPOBAHUSA aKyCTUYECKOro
opopmieHNs HAbop BKNKOYAET CeAytoL e napaMmeTpsbl.

YacToTa cobcTBeHHOro pesoHaHca Fs (') ronosku rpom-
KOroBOpUTENS B OTKPLITOM NPOCTPaHCTBE. B 3TOM TOUKe ee M-
nefaHc MakKCMManeH.

SKBMBaANEHTHbI 06beM Vas(M3). 3T0 BO36YXAaeMbliA ron10B-
KOW 3aKpbITblil 06beM BO34yXa, MMEKOWUA TMOKOCTb, pPaBHYHO
rMOKOCTN NOLBVKHOW CUCTEMbI FO/IOBKM.

MonHasa fobpoTHOCTL QS (6e3pasmepHas BenMyuHa) ro-
NOBKWN FPOMKOr0OBOPUTENIA HA PE30HAHCHOM YacToTe yuYnTbiBaeT
3NeKTPUYECKMEe N MEXaHNYECKNe NoTepu.

OcTanbHble NapaMeTpbl MM60 ABAAKOTCA COCTaBAAOLLNMM
NPUBELEHHbIX, MO0 XapaKTepPU3YT aKyCTUYECKYH CUCTEMY
B Lie/IoM 1 ByAyT pacCMOTpPEHbI MO3AHee, Npu pacyeTe aKyCTu-
4eCcKoro othopmaeHus.

3.3. ANHAMWYECKWE TOJTOBKW

OCHOBHbIe 3/1EMEHTbI KOHCTPYKL MW 1060 JUHAMUYECKOM
rOIOBKN NPAMOro MU3NyyYeHUs: MarHuTHas cuctema (npeobpa-
30BaTenb), Anddysop (M3nydatens), noasec auvddysopa u
anhdysopoaepxartenb (Kopnyc), 06beANHAOLLNA 3TN 3NEMEH-
Tbl B €JMHYI0 KOHCTPYKUUIO. Anddy3op, 3ByKoBasa KaTyLlka u
noasec 06pasyroT NOABUIKHYIO CUCTEMY, 3P eKTMBHAA Macca
KOTOPOW OKa3blBaeT HEenocpefCTBEHHOE B/USHME Ha 4acToTy
OCHOBHOI0 MeXaHW4YecKoro pe3oHaHca v YyBCTBUTENIbHOCTb FO-
NoBKK. C poCTOM MaccChl NOABUXHOM CUCTEMbI pe30HaHCHas Ya-
CTOTa U OTAaya rosioBKN CHUXaKTCS.

Anddysopogep>kaTenb MOXeT ObiTb LITAMMNOBaHHbIA U3
NMCTOBON CTanu, OTAUTBIA U3 aNtOMUHWEBBIX CM1aBoB (B MOLL-
HbIX HWU3KOYACTOTHbIX FOI0BKAxX) MW NAacTMaccoBblil. B Ky-
MONbHbIX FON0BKax AUdKy3opodep)KaTe/ib B SBHOM BuUie OT-
cyTcTByeT. B aunddysopogepxatensix HU3KOYACTOTHbIX U
LUMPOKOMOJIOCHbIX rO/I0BOK BbIMOMHATCA OTBEPCTUA A/15 aKy-
CTMYECKO pasrpy3sku 3afHei CTOpoHbI Anddy3sopa. Auddyso-
pojep>xatenu cpefHeqacTOTHbIX FO/I0BOK MOTYT BbINOJIHATHLCSA
6e3 0TBEPCTWIA, YTO YNpPOLLaeT UX pa3meLleHne B 04HOM KOpny-
Ce C HU3KOYacTOTHbIMU. NS npeAoTBpalleHns Bubpayuii npu-
MeHSAeTCA aHTUPe30HaHCHOe NOKpPbITUE Anddysopoaepxarens



matepvanaMmm € 60/1bWNM BHYTPEHHUM [eMNpUpPOBaHNEM.
B 0co6bIX cnyyasx UCnonb3yeTca TPEXCNOoHas KOHCTPYKLMS
TMNa «MeTann-pe3nHa-meTani».

Ecnun yyecTb, 4TO Macca MarHUTHON CUCTEMbl TPaAULNOH-
HOW KOHCTPYKLMMN B HN3KOYACTOTHbIX ANHAMMUKaX MOXET A0C-
TUraTb HECKOMIbKMX KMNOrpammoB, TO NOAyYaeTcs, YTO OCHOB-
Hble Harpysku Audgdysopogepxarenb WUCMbITbIBAET He MNpw
paboTe, a 0T yxaboB 1 pbITBMH! ECnn Xe, NCNONb3ys COBPEMEH-
Hble MarHWTHblEe MaTepuanbl, MacCy MarHUTHOW CUCTEMbI CHU-
3UTb [0 COTEH FPaMMOB, TO MHEPLMOHHbIE HArpy3Kn CHU3ATCS
B HECKOJ/IbKO pa3, M MacCuBHas nnTas Kop3nHa yxxe He 06A3a-
TenbHa. [ns BocnpuaTnsa paboumx Harpy3ok TpebyeTcs ropas-
[0 MEHbLLAS XXECTKOCTb, MPUYEM UCKHOYNTENIbHO B OCEBOM Ha-
npasfieHUH, a He B GOKOBbIX.

BapnaHTbl KOHCTPYKUWUIA AMHAMWUYECKUX FO/IOBOK 6yayT
noapo6HO paccCMOTPEHbI Aanee, a ceitvyac 06paTMM BHUMaHME Ha
OCHOBHbIE Y3/bl.

3.3.1. MardutHas cuctema

MarHuTHas cuctemMa AMHaMUYECKMUX FONOBOK NpefHa3Ha-
yeHa ANnA Npeobpa3oBaHms ANEKTPUUYECKUX CUTHAOB B NepemMe-
LeHne 3BYKOBOW KaTylwku (voice coil) un cBA3aHHOro C Hel
Anddysopa. Mo cywecTBy, 3TO IMHENHbIN 3NeKTpoABUraTesb.
MponopuUnOHaNbHOCTL MepemMeLL,eHns 3BYKOBOW KaTyLKN OT-
HOCUTENIbHO NOAAHHOrO CMrHana obecneunBaeT Noasec Auday-
30pa.

OCHOBHas 4aCTb MarHUTHON CUCTEMbI - MOLLHbIA MarHuT.
3-3a 0TCYTCTBMA NOAXOAALMX MaTePUaioB B MOLHbIX fUHa-
MWUYECKMX rON0BKax BMAOTb A0 KOHLa 50-X rogoB Hapsagy ¢ mar-
HUTaMW MCNONb30BaNW 3M1eKTPOMarHuTbl. Ceilyac MX MOXHO
BCTPETUTb TONbKO B CBEPXMOLLHbIX FOMI0BKAX, He MpeAHasHa-
YEHHbIX A/15 6bITOBOr0 NPUMEHEHUS.

Tunbl MarHUTHbIX CUCTEM

MepBOHAYaNbHO B AMHAMUYECKMX FON0BKaxX WCNO/b30Ba-
NNCb MeTaNINYyecKne KonbLieBble MarHUTbl U3 altoMUHWEBO-
HUKeneebix cnnaBoB (puc. 3.2a). [locne nosBneHus 6onee
3 (PEKTUBHBIX MArHUTHLIX MaTepuanoB CTas0 BO3MOXHbIM
YMEHbLINTL pasMepbl MarHuTa, U NOABUINCL MAarHUTHbIE CUC-
TeMbl C LeHTpanbHbIM pPacnosioxXeHnem marHuta (puc. 3.26).
KepHOBbI MarHUT B TaKMX CUCTEMAX OT/IMBAETCA U3 CneLunasnb-
HbIX MarHUTHbLIX CN/aBOB Ha OCHOBE HUKens n Kobanbta (AJl-
HWKO, IOHKO, IOHAK u ap.). OauH 1“3 KOHUOB MarHuTta
NPOTOYeH 1 06pa3yeT NOJIKOCHOW HAKOHEYHUK. B psige KOHCT-
PYKUWIA NONOCHON HaKOHEYHUK OOPMAANCA MPUKIEEHHOW
LLIali6oi. Pa3meLleHHbI B OTBEPCTUN MepeaHero MarHuTonpo-
Boja (LW MTa), OH 06pa3yeT KoNbLLEeBOW MarHUTHbIA 3a30p. Mar-
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HUTHbIE CUNOBbLIE IMHUMN 3aMbIKAKOTCA Yepe3 3a4HUN MarHuTo-
npoBof. [letann MarHMTHOW CUCTEMbI COEAMHAIOTCA 3aK/enka-
MU, 3aNpeccoBKOM MAM KneeM. MaTepuan mMarHMTonpoBoja -
OTOXOKEHHAasA Manoyrnepoanctas cTaib. B 0TeUeCTBEHHbIX ro-
noskax npumeHsetca Ct3, C15 c 3alUTHLIM OKCUANPOBAHNEM
[12, 119].

[na HaMOTKM 3BYKOBbIX KaTyLlleK 06bl4HO MCMOJb3yeTcs
MefHbIli (Cu Coil), pexxe - antomuHuesbli (Al Coil) amanupo-
BaHHbIN NPOBOA. B KOHCTPYKL MM HEKOTOPbIX HA3KOYACTOTHbIX
r0/I0BOK 3BYKOBas KaTyllKa BbIMOMHEHA 4BONHON (HamoTaHa
B [Ba NMPOBOAA) W WMMeeT OTAe/IbHble BbIBOAbl A1 KaXKA0WA
06MOTKM. [JByXCEKLMOHHAs 3ByKOBas KaTyllKa AaeT JONOHU-
Te/IbHY0 TMOKOCTb B BbI6GOpE YCUANTENA U CXEMbl NOAKIOYE-
HWA. OTO MO3BOMAET NOMYYUTb pasfyHblE BapuaHTbl UMIe-
AaHca nay Npoun3BecT CYMMUPOBaHME CUTHANOB [BYX CTepeo-
KaHanoB HenocpeAcTBEHHO Ha rO/I0BKe.

Ecnun He TpebyeTca BbICOKas oTgaya, TO /iy4ylle UCMoJb30-
BaTb MocfefoBaTe/ibHOe coefjMHeHNEe 0OMOTOK. ITO AacT BbICO-
Kyl CTeneHb AeMnupoBaHnUa ANMHAMMUKA N CHU3UT Harpysky
Ha ycunutens (1 60pTOBYIO CeTb). Ecnu xe ycunutens gonyc-
KaeT paboTy B pexume 60/bLLIOT0 TOKa, TO 0OMOTKM MOXHO CO-
eANHUTL napannenbHo. MOXHO NOAKAYNTL KaXKAYH0 13 06Mo-
TOK K CBOEMY KaHany YCWUAUTENSA - HO B 3TOM C/y4ae HYXHO
06paTUTb 0CO60e BHMMAaHME Ha MOAAPHOCTb MOAKMIHOUEHMS.
N HakoHeL,, MOXHO MCNONb30BaTb TONbKO OAHY 06MOTKY. CBO-
60HOV 06MOTKE MOXXHO HaTW Maccy NPUMEHEHUI - NOAKNI0-
YNTb K Heil Harpy3o4HbIii pe3ncTop AN PerynupoBKN CTENeHN
AeMNUPOBaHNSA NMOABUXHON CUCTEMbI MAN UCNOJb30BaTb ee
KaK JaTuyuK B CUCTEME 3/IEKTPOMEXAHNYECKOW 06paTHON CBA3M
(apxuncnoxHas 3agaya, Ho pe3ynbTaT TOro CTOMUT).

B ronoskax manoi MOLHOCTM KapKac 3BYKOBOW KaTyLUKK
OyMaXHbI1. B MOLHbIX - M3rOTOBNEH M3 a/lOMUHNEBON (hO/b-
MM c paspe3oM Mo obpasylolleil, 4To6bl He 06pa3oBbIBaNCS
KOPOTKO3aMKHYTbIA BUTOK. 3BYKOBas KaTylLlKa COefUHseTCA
TMOKMW BbIBOAAMW C KOHTAKTHbIMW KIeMMaMu, CMOHTMPO-
BaHHbIMMW Ha Andgy3opogepxarene. Bo MHOTMX COBpeMEHHbIX
KOHCTPYKLUMAX AN 06ecrneveHmns HafeXXHoM paboTbl Npu BbICO-
KOV NoABOAMMOIN MOLLHOCTY BbIBOAb! 3BYKOBOWN KaTYLIKN Bbl-
NONHEHbl U3 PONLIN W BNIETEHbI B LEHTPUPYIOLLYIO LUAiOby.
3T0 NpefoTBpaLlaeT CTYK NPoBOAOB 0 AMMdy30p BO BpeMs pa-
60Tbl AUHAMUKA W rapaHTUPYeT, YTO OHN He 06OPBYTCH faxe
npw neperpyske.

B0o3MOXHbI [Ba BapvMaHTa KOHCTPYKLMW KEPHOBbIX Mar-
HUTHbIX CUCTEM: OTKpbITad W 3akpbiTas. B OTKpbITbIX Mar-
HUTHBIX CUCTEMaX 3afHWIn MarHUTONPOBOJ BbINO/HEH B BUAE
M-06pa3Holi CKOOLI, B 3aKPbIThIX - B BUAE METa/IMUYECKOro cTa-
KaHa. [1OCTOMHCTBO OTKPbITbIX MarHUTHbIX CUCTEM OAHO: BENU-



Puc. 3.2. MarHuTHbIe CUCTEMbI C META/IIMYECKMMU MarHUTamm: a - C KOJIbLEBbIM

MarHuToMm; 6 - KepHoBas

KONEenHoe OXNax[eHue 3BYKOBOW KaTyLIKM, HO HeLOCTaTKOB
ropasfo 6onblle. TakMe MarHUTHble CUCTEMbl UMEIOT 60/bLIOE
nosie paccesiHUA U 3HAYUTESIbHY0 aCUMMETPUI0O MarHUTHOrO
nons B 3asope. Kpome TOro, OTKpbITbIi MarHUTHbLIA 3a30p MO-
XKET Nerko 3acopuTbCH, YTO NMPUBELET K MOBPEXAEHNIO 3BYKO-
BOW KaTywKKn. [103TOMYy B HacToslee BpeMs OTKPbITble mar-
HUTHbIE CUCTEMbI HE MPUMEHSAIOTCS.

3aKpblTble MarHWTHble CUCTEMbl C KEPHOBbIM MarHUTOM
NNLLEHbl HEJOCTATKOB OTKPbITbIX. BHeLWHee nose paccesHus
Y HUX MPaKTUYecKn OTCYTCTBYET, YTO B CBOE BPEMSA MO3BONNIIO
Ha3BaTb MX «3KpaHWPOBaHHbIMU». PazBnTmne X CBA3aHO C mMar-
HUTOOHaMKN 1 TeNneBM3opamu, rae Haanmumne noseit paccesHus
MeLlaeT HOpMasbHOW akcnnyaTauumn. OfHaKo nocne nossre-
HUS (epPUTOBLIX MarHUTOB UX MPUMEHEHWEe 3HAYUTENbHO CO-
KpaTtuiocb. B HacTosLLee BpemMs X MOXHO BCTPETUTb TO/bKO B
OWHAMWYECKUX TONOBKax YCTapeBLIWUX TWUMOB U HEKOTOPbIX
«MULLANKaX».

B cBA3M Cc HegocTaTKamMy (DeppUTOBLIX MarHUTOB KOHCT-
PYKTOpblI B MOC/MefHMe rofbl BHOBb 06paTuiyv BHMMaHWe Ha
MeTas/IMyeckne MarHuTbl, HO Ternepb YXXe Ha OCHOBE CM1aBoB
HeoguMa. Heoaum - peaKo3emesibHblA 3/IEMEHT W3 TPynnbl
NaHTaHOUAOB C NOPALKOBbLIM HOMepoMm 60. BBeaeHue fgaxe He-
60NbLWINX KONNYECTB HEOAMMa B COCTaB MarHUTHbIX MaTepua-
NOB YBENNYMBAET UX MarHUTHYIO WHAYKLMIO, a cneuunanbHo
paspaboTaHHble MarHWTHble cnnasbl (HEOAUM-UTTPUIA-KO-
6aNbT, HEOANM-Xene30-60p) MNO3BONAT MONYUNTb MUHNATIOP-
Hble MarHWTbl, NPeBOCXOAALMEe TpajULMNOHHbIE (eppUTOBbIE
Mo BCeM Mnokasarensm. [locTaTovyHO CKasaTb, YTO 06beM 1 Macca
HEOAMMOBOI0 MarHMTa MOryT 6bITb B JECATKM pa3 MeHbLLE, YeM
Y PaBHOro rno aPeKTUBHOCTY (heppuToBOro. Ho HeoguMm Hefe-
LLeB, YTO HE MOXET He CKa3aTbCA Ha LieHe KOHEYHOW MpoAdyK-
umn. Ana nuwanok rabapuTbl BaXHee CTOMMOCTU, U TPUYM-
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(hanbHOoe LWecTBNe Heo4MMa C HAX U Havanocb. Ho n Ans guHa-
MWKOB APYTMX TUMOB YMeHbLUeHVe rabapuToB 1 BeCca MarHuT-
HOW CUCTeMbl HEMaNOBaXXHO, MO3TOMY B HOBbIX pa3paboTkax
HEeOA4MMOBbIE MAarHUTbI MPUMEHAIOTCH BCE LUMPE.

MarHuTbl Ha ocHoBe (heppuTa Gapus 6bln Brepsble UC-
M0/ib30BaHbl B MarHUTHbIX CUCTEMAX AMHaMUYECKMUX FO0BOK
B KOHUe 50-X rofos. BbiCOKas TBEPAOCTL U XPYNKOCTb Pepputa
(KaK y KepaMmnKKn) NpakTUYeCKN UCKI0YaOT BO3MOXHOCTb Me-
XaHnyecKol 06paboTKun, NO3TOMY KOHCTPYKLMA MarHUTHOM CK-
CTeMbl CHOBa npeTepnena 3HauynTeNbHbIE U3MEHEHUSA U «BEPHY-
nacb Ha Kpyru cBosi».

B HacToALee BpeMs OCHOBY MarHMTHOW CUCTEMbI COCTaB-
NAeT KONbLEeBOW MarHUT, K KOTOPOMY NPUK/IEEHbI ABa MarH1To-
npoBofa B BUAe AUCKOB. B LleHTpe ee Haxo4uTcA KepH, o6pa-
3yHOLWMKUiA ¢ nepefjHUM MarHUTONPOBOAOM MAarHWTHbIA 3a30p
(puc. 3.3a). M0 TEXHOMOTMYECKUM COOBPAXKEHUAM B MaCcCOBbIX
KOHCTPYKLMAX KEPH NpeAcTaBnseT cob0i OTAeNbHYO AeTasb,
KOTOpas KpenuTcs B 3afjHEM MarHUTONPOBOLE 3anpecCOBKOM
NNy pa3BanbLOBKOW (KaK MOKa3aHO Ha PUCYHKe). ITO CHUXKaeT
CTOMMOCTb M3roTtosneHmsa. OfHaKo Npu 3TOM BO3pacTaeT mar-
HWUTHOE COMPOTWB/IEHWE, B pPe3yNbTaTe Yero nafaet MarHuTHas
NHAYKLMA B 3a30pe. M03TOMy B 60/1ee COBEPLUEHHBIX KOHCT-
PYKUMUAX KepH U 3afHWIA MarHUTOMPOBOJ BbIMO/HEHbI B BUAE
OfHOW peTanu.
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Puc. 3.3. MarHuTHble cucTeEMbI C HeppPUTOBLIMW MarHMTaMu: a - 06bl4Has;
6 - obpalleHHas

Heo6X04MMOCTb MCMONb30BaTh 3BYKOBble KaTyLW KN 60/1b-
LIOro AvamMeTpa nNprBesia K Co34aHnIo Tak HasblBaeMblX «obpa-
LLEHHbIX» MarHUTHbIX cuctem (puc. 3.36). Bnepsble OHU ObINN
MCNonb30BaHbl B Npoaykumm upm Dynaudio n Morel, ceituac
Mo TaKOM CXeme BbINMOJHAETCA LOCTATOYHO 60/bLLIOE KO/nYe-
CTBO MOLLHbIX HW3KOYACTOTHbIX AUHAMUYECKUX TONI0BOK. [0
CYLLEeCTBY, 3TO YCOBEPLUEHCTBOBAHHbIA BapuaHT 3aKpbITOWA
MarHUTHOM CUCTEMbI C LEHTPasbHbIM MarHUTOM. OCHOBHble
N3MeHeHUs CBA3aHbI C UCNOJIb30BAHMEM KONbLEBOI0 (heppmuTo-
BOro marHuTa. KepH B 3TOM cnyyae He ABNSeTCA 0653aTe/IbHbIM
3/1EMEHTOM KOHCTPYKUUN. OH CNYXUT ANA B3aUMHOI0 LLEeHTpU-



pOBaHUS MarHUTOMNPOBOAOB M B HEKOTOPBIX C/lyyasx ABAseTCs
3NeMeHTOM KpenneHus. MepegHnii MarHMTONPOBOA MOXET OT-
CYTCTBOBaTb. TO HanaraeT MOBblWEHHbIE TPeboBaHNA K TOY-
HOCTM (hOPMbI 1 pa3mepoB MarHuTa.

HepoctaToK cucTeM ¢ 60M1bWIMM ANAMETPOM 3BYKOBOI Ka-
TYWKKN - Masioe 3Ha4eHne MarHMTHOW MHAYKUMK B 3a30pe. Ha
4TO Xe B/INAET 3TOT Mnokasartenb?

KOHCTPYKTUBHbIE 0COGEHHOCTH

MarHUTHbIX CUCTEM

OCHOBHOW NapameTp, OMpeAensrLNin XapaKTepUCTUKM
MarHMTHOI CUCTeMbI, - CUNOBOM (hakTop BL, npeacTtaBnsito-
Wil coboi NpousBefeHNe NHAYKLMN B 3a30pe Ha AAUHY Npo-
BOAa 3BYKOBOW KaTyLUKM, HaX0AsALLeincs B npegenax aToro 3a3o-
pa. Cuna, AelicTBYHOLaa Ha 3BYKOBYH KaTyLiKy (MarHuToaBu-
Xylas cuna), nponopunoHansHa ToKy Yepes Hee [29].

F =BLlI,

rge F- cuna, H;

B - marHuTHaa uHaykuus, Tn,
L - AnuHa nposoja, M;
/ - cuna Toka, A

BennunHa MHAYKLMWU B 3a30pe, NMOMUMO XapakKTepuCTUK
MarHuTa, o6patHO nponopunoHanbHa 06beMy 3a3opa. [nnHa
XKe npoBofa nponopuuoHanbHa AVameTpy KaTyLlKu U yucny
BUTKOB. UMCNO BUTKOB, B CBOKO 04epesb, 3aBUCUT OT 06beMa 3a-
30pa 1 NNOTHOCTM HAMOTKKN. HeTpyAHO Aorafartbes, YTo BbI6Op
ONTMMa/IbHOT0 COYeTaHUs napaMeTpoB - 3ajaya BecbMa He-
npoctas. [o3aToMy Ans yBenUYeHUs fuameTpa 3BYKOBOWN Ka-
TYLIKN HY>XHbl OYeHb BECKME OCHOBaHMUS.

KomneHcupoBaTb CHUXEHWe CWUI0BOrO (pakTopa MOXHO
TO/bKO YBE/IMYEHNEM MNOTHOCTM HAMOTKM 3BYKOBOW KaTyLLKM.
YMeHbLaTh N4 3TOro MaMeTp MPoBOAA Heflb3A - COMPOTUB-
NeHne o6paTHO NPOMNOPLMOHAaNbLHO KBagpaTy AuameTpa, U no-
Tepu pe3Ko BO3pacTyT. B 06bIYHbIX 3BYKOBbIX KaTyLUKaX, Kak
npaBuio, NCMONb3YeTCA ABYX- UAW TPEXCOMHAA HaMOTKa Npo-
BOZOM KPYT/IOro CeYeHus. YBeNMUYeHe Yncia Cnoes yxyawaet
oxnaxgeHvie 06MOTKW. [N NOBbIWEHWSA MIOTHOCTU HAaMOTKM
NMPUMeHSETCA NPOBOJ NMIOCKOTO CEYEHUS, YNOXKEHHbIV Ha peb-
po. Aatckasa komnaHua Dynaudio u nspannsckas Morel npu-
MEHSAIOT PYUYHYI0 HAMOTKY NPOBOAOM LUECTUIPAHHOIO CeYeHus,
4TO NO3BOJIAET MONYYUTb MAKCUMasbHOe 3anonHeHne. OgHako
1 CTOMMOCTb NPOAYKL MY COOTBETCTBYHOLLASA.

C reomeTpueit MarHUTHOrO 3a30pa HeMnocpeLCTBEHHO CBS-
3aHbl U Apyrue XapakTepuUCTUKW TONOBKWU, U B MEPBYH Oue-
pefb - MakCuManbHblii NMHelHbIN X0 anddysopa X T Cyue-
CTBYeT [Ba TuMa 3BYKOBbIX KaTylleK - KopoTkas (underhung
voice coil) n ganHHasa (overhung voice coil). B aHrnninckom Ba-

*
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Puc. 3.4. BapnaHTbl HAMOTKM 3BYKOBOW KaTyLUKW:
a - 00bl4yHast; 6 - MAIOCKUM MPOBOAOM,;
B- MPOBO/OM LLIECTUrPaHHOIO CeUYeHWs ypP

Puc. 3.5. Tvnel
3BYKOBbIX
KaTyLLek:

a - [IMHHas;

6 - KopoTKas

puaHTe TepMUHA OCOBEHHOCTN KOHCTPYKLMUN YKa3aHbl SBHbIM
06pa3om, B PyCCKOM e UX NPUAETCS NOACHUTD.

[nnHHas 3ByKOBas KaTyllKa CYyLeCTBEHHO MNpEBbILIAET
rnyouny 3asopa (hung) MarHUTHOW CUCTEMbI, U B KaXKAblA MO-
MEHT BpeMeHM paboTaeT He BCA KaTyLlKa, a TONbKO Te BUTKMW,
KOTOpble HaxoaaTcs B pabouem 3asope. AnHamuk 6yaet pabo-
TaTb B IMHEHOM Auana3oHe nepemMelleHnidi 4o Tex nop, noka
B 3a30p He BOMAeT Kpai KaTyLwwku (puc. 3.5a). KopoTkas xe Ka-
TylWwKa B npefenax NMHEWHOro gmanasoHa HaXxo4WUTCA MOHO-
CTblO B Npegenax paboyero 3asopa (puc. 3.56). Y Kaxpaoro Ba-
puaHTa ecTb CBOM [OCTOMHCTBA W HELOCTaTKM.

LNVHHYI0 3BYKOBYI KaTyLKy MPUMEHAT B NOAABASAHO-
Wem 60NbLUMHCTBE HU3KOYACTOTHbIX AUHAMWKOB, MOCKOMbKY
OHa MO3BONSET MONYUNTb 6OMbLIYH UHAYKLMWIO B HErNYy6OKOM
3a3ope 1 60nbLION Xo4 Anddy3opa. OxnaxaeHune ANHHON Ka-
TYLW KM HAMHOTO NlyuLUe, YeM KOPOTKOW.

CwvnoBoil (hakToOp MarHUMTHbIX CUCTEM C KOPOTKOM KaTyLl-
KOl 06bIYHO HEBENIMK, MOCKO/IbKY MarHUTHas MHAYKLMWA B FNy-
O0KOM 3a30pe MeHbLue. Mpu BbIXOAEe 3BYKOBOM KaTyLIKKN U3 3a-
30pa UCKaXXKEHUS HapacTatT HAaMHOro GbICTpee, YEM Y CUCTEM
C ANMHHONM KaTywkoi. OfgHako B npegenax X Ta& IMHEAHOCTb
CUCTEM C KOPOTKOW 3BYKOBOM KaTyLUKOM CYLLECTBEHHO BblLLe,
YTO 00YCNOBANBAET rOpPa3fo MeHbLUNI YPOBEHb HEMUHEWHbIX
NCKaXXeHWi. Mo aTuM NnpuymMHaMm OHa NPUMEHSETCA B OCHOBHOM
B CPEAHEYACTOTHbIX U BbICOKOYACTOTHBIX FONOBKaX, rAe cmeLye-
Hue gnddysopa mano.

C y4eTom 3Tux 0COBEHHOCTE M AONYCTUMOrO YPOBHS MC-
KaXXeHWI MOXHO cunTaTth, YTO 415 AUHAMUKOB C KOPOTKOM Ka-



TYLWKO Anana3oH NWHeRHOW paboTbl orpaHnYeH X T a Ans 9
ANHAMUKOB C ANIMHHOW KaTyLWKOM OH cocTaBnseT i,i5 X mx o

NaGopaToOPHbIM NCCNE0BAHNAM UCKAXKEHNS, BbI3BaHHbIE N3Me- 9
HEHMEM CMNOBOTO (haKTopa, He NpeBbIWakoT 3%, B OCHOBHOM Ha ABTOMOBUNBbHBIE
TPeTbei rapMoHUKe. rPOMKOIrOBOPUTENN

MoMUMO 3TOro, XapakTep HeNMHERHOCTN BOIN3M FpaHuMLbl
NNHERHOr o NepeMeLLLeHNs 1 3a ee NpegenamMu 3aBUCUT OT OTHO-
LLIEHNSA MAKCUManbHOr0 IMHENHOrO paboyero xoda K rnyouHe
3a3opa. Yem OHO MeHblUe - Tem fnydwe. [pyrumu cnosamu,
Y ABYX AVMHAMUKOB C OAUHAKOBOM BENNUNHON X TaXy 3K3eMNA-
pa ¢ 60/blLEN TONLLMHOM NepeaHero MarHMTONPoOBOAA NCKaXe-
HWUS AOMKHbI BbITb MEHbLLE.

[pyroi NCTOYHUK UCKaXXEHWIA, Ha 3TOT pa3 YeTHbIX, - Mofe
paccesHWs MarHMTHOl cucTembl. B o6nactu pabouyero 3asopa
MarHMTHOe Nnoje CUMMETPUYHO U OAHOPOAHO, HO 3a ero npege-
nammn KapTuUHa CYLLeCTBEHHO M3MeHSAeTCA. MOCKONbKY CHapy-
XN MarHUTHOW CUCTEMbI BO3AYX, @ BHYTPU - CTa/IbHOW KepH,
MarHUTHbIE CU/IOBble IMHUM 3aMblKAKOTCA COBEPLUEHHO NO-pas-
HoMy (puc. 3.6a). UT06bI CMMMETPUPOBATb MOe paccesHus,
MOXHO YANMHUTL KepH (puc. 3.66). OfHaKo o6lLLee nose pacce-
AHUA BO3pacTaeT, a MHAYKLUMA B 3a30pe Majaet, No3ToMy Ans
KOMMeHcauMm noTepb NPUXOAUTCS CTaBUTb 60/€e MOLYHbIE
MarHuTbl.

B03MOXHO 1 06paTHOe pelleHne NPo6AeMbl - YMEHbLUUTb
paccesHne Hue pabouyero 3asopa. [/a 3TOro NpuMMeHseTcs
KEPH YMEHbLUEHHOTO0 CEYEeHUsi C MOMKOCHbIM HAKOHEYHWUKOM
(pnc. 3.68). O4HAKO B 3TOM Cny4ae BO3pacTaeT MarHUTHOE CO-
NPOTMBNEHME W NajaeT WHAYKUMSA B 3a30pe, B pesynbrare u
3fecb TpebyeTcs 60/see MOLWHbIA MarHuT. Ewe o4HO pelueHune
npo6nemMbl - MOMKOCHOK HAKOHEYHWK C BbIEMKOW. OH NpUMeHs-
eTCs 0CTaTOYHO PefKo, TaK Kak B 3TOM C/lyyae BO3pacTaeT B/In-
AHWe pa3bpoca xapakTepucTmk marHmra (puc. 3.6r).

Puc. 3.6. ®opmupo
BaHuWe ronei

§ § paccesHns

B)

i

11- 1AT1 —_———
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Puc. 3.7. NcnonHeHne
KOPOTKO3aMKHYTOro
BUTKA: a - Lainba;

Camoe nyudiuee (HO 1 camoe C/I0XKHOE B peannsaunm) pele-
HWe - cTabwuimM3aTop MarHUTHOro noToka (puc. 3.64). 3T0
KO/IbLLO M3 AnamarHUTHOro Matepuana (Mean unu antoMmHus),
HajeToe Ha KepH MarHUTHON cucTeMbl. MarHuWTHbIe CUNOBbIE
NMHUW U3 AnamarHeTUKOB «BbITa/IKMBAKOTCSA», YTO NO3BONSAET
MCNoNb30BaTh UX Kak (DOKycupyloLimne anemeHTobl. Mopbupas
MONOXEHVEe N pa3mepbl KOMbLa, MOXHO J0OUTHCA CUMMETPUY-
HON (hopmbl noneit pacceaHus. Ho, NOMUMO 3TOro, KO/bLO
npeAcTaBnseT co60i KOPOTKO3aMKHY Tbili BATOK, YTO [aeT eLle
NONe3HbI NOBOYHBIN 3PPeEKT.

Mpun ABMXXEHUN KaTyLLIKN B MarHUTHOM MOJie B HE HABOAUT-
ca NpoTneo-3/,C, KoTOpas, 3amMmblKasiCb Yepe3 BbIXOLHOE COMpo-
TUB/NEHWNE YCUIUTENSA, NMOPOXAaeT TOK. STOT TOK (a TOYHee - CO-
3[aHHOe MM MarHuTHOe MoJsie) MOAY/IMPYET MArHUTHbIA NOTOK
B 3a30pe, YTO NPVBOAMUT K NOSABNEHUIO LOMONIHUTENIbHbIX MHTEP-
MOAYNALNOHHBIX UCKaXXeHNn. BBeaeHne KOPOTKO3aMKHYTOro
BMTKa, NHAYKTUBHO CBA3aHHOIO C 0OMOTKOI 3BYKOBOM KaTylLl-
KW, MO3BOJIAET PE3KO CHU3UTbL BEIMYMHY NpoTmBo-34C v no-
pOX/aeMoe eli ABNeHue.

B npocTeiiwem cnyvyae KOPOTKO3aMKHYTbI BUTOK AenarT
B BUJE NOKPbLITUSA Mefblo TopLa KepHa. B 60nee cepbe3HbIX KOH-
CTPYKLMAX Ha TOpLUe KepHa yCTaHaBAMBalOT MeAHYH Llainby
(puc. 3.7a) unn MeaHbIA (pexke antOMUHUEBBIN) KOMMAaYoK
(puc. 3.76). AHanornyHbIM AeiicTBMEM 06M1agaeT M YCTaHOB-
NeHHas Ha KepHe )a3oBblipaBHMBAIOLLAA «MYNA», TPUMeEHAeMas
B HEKOTOPbIX KOHCTPYKLUMAX AN NY30PHbLIX FON0BOK 415 Bbl-
paBHUBaHMA AYX Ha cpegHUX YyacToTax.

I[{1)

6 - KONMnayok

A rEC “ETOPO0Z [ ]

ELLle 0a4UH NONOXNUTENbHbIA 3 (EKT OT BBEAEHNS KOPOTKO-
3aMKHYTbIX BUTKOB: YMeHbLUEHWE WHAYKTUBHOCTW 3BYKOBOIA
KaTyLUKMW, YTO OFPaHMYMBaEeT POCT MMMeAaHca ¢ YacToTON. ITO
MOMIOXWUTENbHO CKa3blBaeTCA Ha paboTe MAaCCMBHbLIX pasfenu-
TeNbHbIX (OUNbTPOB, Aa 1 CAMOT0 YCUNNTENS.

3.3.2. lMopasec anddysopa

MoaBec anddysopa 4OMKEH 0becneymBaTb OAHOBPEMEHHO
YKECTKOCTb B MOMEPEYHOM HanpaBieHun (A1 HaAeXHOro LeHT-
PUPOBaHNS 3BYKOBOW KaTYLIKW B MarHUTHOW CUCTEME) U TMG-
KOCTb B 0CEBOM (4TOGbI AOMYCKaTb 6OMbLIYIO aMNANTYay Nn-
HeHOro nepemelleHmns). Kpome Toro, NoABec AO/MKEH WMETb
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HuMe aTMX Npobnem B OAHOM Y3/e npefcTaBnseT cobol gocra- ABTOMOBW/IbHbIE
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00bIYHO pasfeneHbl MeXAY LeHTPUPYIOLLEN LWanbol n rogpom.
MogaBec B BUAE OLHOr0 3/1eMeHTa MPUMEHSETCS TONbKO B rO10B-
Kax C HebO/MbLIOI BbICOTOM AUdty30pa, HE CKNOHHbIX K BO3-
HUKHOBEHMIO MonepeyYHbIX KonebaHmin [150].

O6ecneunTb 6OMbLUOK W, CamMOe FNaBHOE, NIMHENHbIA XoA
Angdy3opa He Tak-To NpocTo. Fodp Manoi WMpKHbLI NpY 60Mb-
LOM CMeleHMn paedopmupyeTcs, yBenmumBas OOLLYHO He-
NNHEHOCTb AUHamuKa. pocTo yBeNMUUTbL LIUPUHY rodpa
HeNb3s - BEPXHAA YacTb ANddy3opa He ByeT HaLEXHO LEHT-
pVYpOoBaThbCA, BO3MOXEH MEPEKOC UMM CMeLLeHne 3BYKOBOM Ka-
TYWKKW, BNIOTb A0 €e «3aefjaHns» B 3a30pe MarHWTHOW CuCTe-
Mbl. UTOObI M36€XaTb 3TOr0, MOXHO YBENUYUTb XKECTKOCTb
nojBeca - HO M 3TO BO3MOXXHO NNLWb A0 ONpefeneHHbIX npege-
NOB, MHa4ye BO3pacTeT YacToTa pe3oHaHca. [oatomy rogp fon-
XeH ObITb 31aCTUYHLIM B OCEBOM HampaB/EHUMN W XKECTKUM -
B NOMEPEYHOM.

MpumeHATCA ABa BMAa ropa - KOMbLEBOW M TaHreHLM-
anbHbIA (Mpucosblii). Konblesoit rodp (puc. 3.8a) nossonset
NoAyyYnTb 6ONMbLUYK BENNYMHY INHEAHOTO NepeMeLLeHms, HO
MMeEeT Maslyto MONepeyHyo XXecTKOCTb. [1/11 ee yBeNM4eHns Mo-
ryT NPUMeHSATLCA pebpa XXeCTKOCTH B BUAE pafnanbHbIX Banu-
KoB. KonbLieBOW rodp LIMPOKO MPUMEHSIETCA BO BCEX Tunax
AVHaMMNYEeCKMX roNoBOK. TaHreHuymanbHbl rogp (puc. 3.86) 06-
nafaeT 3aMeTHO 60/bLUel XEeCTKOCTbIO B MONePeYHOM Hanpas-
NEeHWUW, HO AONYCKaeT CYLLEeCTBEHHO MEHbLUYHO BEIMUYUHY NN-
HeliHOro nepemelieHns. MMO3TOMY OH HaxoAUT NPUMEHEHMWe
TO/IbKO B Ma/IOMOLLHbIX LLUMPOKOMNOMOCHbIX U CPeLHEYACTOTHbIX
roNoBKax.

B BbICOKOYACTOTHbIX AN((Y30pHbIX FOI0BKaX rop MOXeT
OTCYTCTBOBATb, MOCKO/bKY HEOOX0AMMAs BeIMUNHA TUHENRHO-
ro nepemMeLLeHns mMana u BnonHe obecneynBaeTcs 3a CUET fe-

thopmaumm guddysopa. ]
Puc. 3.8. T'odp:
a - KO/MbLEBO;
6 - TaHrex-

LpanbHbIi
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Fop MOXET ObiThb COCTABHOWN 4YacTblo Auddysopa nmMbo
BbIMOJIHEH B BUAE OTAENbHOro 3fieMeHTa. BCTpoeHHbI rodp
MCNO/b3YeTCA TONIbKO B rON0BKax ¢ 6yMaxKHbIMK Auddy3opa-
MW, 411 U3TOTOBMIEHUA OTAENbHOIO ropa NCnoib3yrTCs TeK-
CTUNIbHbIE MaTepuanbl ¢ MPONUTKON, Kayyyk, 6yTunoBas pesu-
Ha U pas3finyHble CUHTETUYECKNe MaTepuanbl. YacTb noggeca,
npuKneeHHas K Auddgy3opy, Has3biBaeTcs BOPOTHUKOM. [1o-
CKO/IbKY [afieKo He BCe MaTepuasibl XOpOLUO CKIemBaKTCH,
B HEKOTOPbIX KOHCTPYKUUAX (Kiker) BOPOTHUK He MPUKIIEEH,
a npuWnT K gndgysopy (HUTKamu, ABOMHBLIM LUBOM - KaK Ha
[KUHcax!).

LleHTpupylowas waiba pacnonaraeTcs B HeNmocpeacTBeH-
HOM 6/M30CTU K MArHUTHOW cucTeMe, TakK fierye obecneynTb
LLeHTPUPOBaHMe 3BYKOBOW KaTyLLKN B MarHUTHOM 3a3ope. KoH-
CTPYKUMN KX OT/IMYAKOTCA 3HAYMTENbHbIM pasHoobpasmem:
roprpoBaHHbIe, ceTyaTble, IeNeCTKOBble (MM MHaye «nayy-
KoBble») (puc. 3.9). OHM MOryT pacnonaraTtbCsi Kak CHapy>Xwu
anddysopa (puc. 3.9a,6), Tak 1 BHYTpK (puc. 3.98). BHYTpeH-
HAS LeHTpupytowas waiba Kpenutca K LeHTpanbHOW YacTu
MarHMTHON CUCTEMbI U OTPaHUYUBAET BENUYMHY NPOAO/BLHOIO
nepemMeweHmnsa angdysopa. Mo 3ToM NPUYMHE OHA UCNONb3YeT-
CA TO/IbKO B CPeAHeYacTOTHbIX U BbICOKOYACTOTHbIX M0/IOBKaX.
Y HEKOTOPbIX KOHCTPYKLMI LEeHTpupytowas warba MoxeT oT-
CYyTCTBOBaTb. B 3TOM C/lyyae LeHTpUpoBaHMe 3ByKOBOI KaTyLL-
K1 06ecneyunBaeTca ro)pom.

Puc. 3.9. LieHTpupytoLme waiibb:
a - rojpuposaHHas; 6 - nay4ykoBas; B- BHYTPEHHSA

B AvHaMMyecKnx rofioBkax 60/bLI0N MOLLHOCTH YacTo UC-
Mosib3yOT NayyKOBYI LIEHTPMPYIOLLYIO LWaiby cneuunanbHoOn
KOHCTPYKLMWN C HENMHENHOM XapaKTepUCTUKOIA, KoTopas obec-
neynsaeT NPOMNOPLUOHaNLHOE U3MEHEHWNE YCUNUA B KPatHUX
TOYKax CMeLeHns audgysopa. Takoe «MArKOe orpaHuyeHme»
MO3BO/IAET 3HAYNTE/IbHO CHU3UTb UCKAXXEHUSA NPY BbICOKOW 13-
nyyaemol MOLLHOCTW ANHAMUKA.



3.3.3. Oumpdysop

Onhdysop npegHasHayveH gns npeobpas3oBaHnsa ABVKEHNA
3BYKOBOW KaTYLKKN B aKyCTUYeCKne BOJIHb. OfHa U3 BaXXHEN-
LWINX KOHCTPYKTUBHbIX XapaKTepucTUK AUHAMWUYECKOro rpom-
KOroBopuTens - marepuan guddysopa nam Kynona, oT KoTo-
poro B Haubonbllel CTEerneHW 3aBUCUT KayecTBO 3BYYaHMS.
M aeanbHblli TPOMKOrOBOPUTENb A0MKEH Bbl Gbl MMeTb abco-
NHOTHO XECTKUIA 1 NINLWEHHbIA Maccbl anddy3op, 3aKpenneH-
Hbl1 Ha abCOMOTHO NMHENHOM MNofBece. Bce cyuwecTBytoLme Ha
CErofHAWHNI feHb KOHCTPYKL MM GECKOHEYHO AaneKmn oT 3To-
ro. Mo mMepe NOBbILWEHNSA YAaCTOTbl CUTHaNa, Ha4yMHaa ¢ HeKOTO-
POl YacTOTbl, Ha3bIBAEMOW rPaHNYHON YaCTOTOM 30HbI NMOPLLHE-
BOro fAeicTBua, Anddy3op nepectaeT Konebarbes Kak eanHoe
LleN10e 1 NepexoauT B PeXXMM 30HHOI0 MU3ydeHns,. BosHuKalo-
Wwas npv aToM MHTepgepeHLns 3BYKOBbIX BOSIH OT Pa3INyHbIX
y4acTKoB ANt dy3opa NpUBOAMUT K MOSABIEHUIO TOKA/IbHbIX NK-
KOB 1 npoBanoB Ha AYX, oKpalinBarLmMxX 3BydaHme. Bbi3BaH-
Hble HefOCTAaTOYHOW >KEeCTKOCTbK Aehopmauuu peanbHOro
Anddys3opa NPpUBOLAAT K MOABMEHUIO B MaTepuane gudgysopa
COOCTBEHHbIX KonebaHuidi. OHM A0NXKHbI ObITb 3PHEKTUBHO MO-
[aB/eHbl, B MPOTUBHOM C/lyyae Hen36eXXHbl MosBeHNe NHTep-
MOLYNALNOHHbIX UCKaXEHUI (NPU3BYKOB) N «CMasblBaHMe»
aTaky¥ MMMY/NbCHOTO cUrHana. HenwHemHOCTb NogBeca Takxe
BbI3bIBaET UHTEPMOAYNALNOHHbLIE UCKAXKEHNUS.

Takmm obpasom, maTepuan auddysopa A0MKEH COYETaTb
Manyt yLenbHYK Maccy C BbICOKOW XXECTKOCTbIO U 60NbLUNM
3aTyxaHuem. Momuck Komnpommucca Npu TakMx NPOTMBOPEYM-
BbIX TpeboBaHMAX 3acTaBNAeT KOHCTPYKTOPOB MCMOJ/Ib30BaTb
HOBble MaTepuanbl, KOTOPble YCMELWHO COCYLLECTBYHOT C YXe
NCNbITaHHbIMK. pK 3TOM peLLeHne cTapbiX NPobnem Hepeako
NPMBOAMT K MOSBIEHMIO HOBbIX. Kak 3T0 HM NapagoKcaibHO, HO
OyMaxHble AU (Y30pbl Ha CEroAHALIHNIA AeHb Hanbonee yaau-
HO coyYeTaloT B cebe Bce HEOOXOAUMbIe ANS «NPaBUILHOTO» 3BY-
YaHWs XapaKTEPUCTUKN.

OCHOBHas Macca fMHaMUYeCcKnX ronoBokK UMeeT gndagysop
Kpyrnoi B nnaHe hopmMbl, HO pacnpoCTpaHeHbl Takxke Angdy-
30pbl aNAUNTUYECKOl dopmsbl. Mepexoa anddysopa U3 nopLu-
HEBOr0 peXKMMa paboTbl B 30HHbIN Y 3NIMNTUYECKUX AN PY30-
pOB MPOUCXOANT 60nee NNaBHO. AnarpaMmbl HanpaBieHHOCTU
B NI0CKOCTY 6O/bLLUEN U MaOK OCU HECKOJIbKO OT/IMYatoTCA (3a
CYET pa3Horo yrna packpbiBa gudgysopa U «pacnpeseneHHo-
ro» rnepexoja K 30HHOMY pexuMmy), HO 3Ta pasHuua owyTuma
TOJIbKO Y BYMaXKHbIX AND(PY30pP0B U «CYNep3IIMNTUYECKNX»
AVHAMWUKOB C 60NbWINM yANIMHEHMEM. HUKakux gpyrux npe-
NMYLLLECTB, KPOMe KOMMOHOBOYHbIX, FOTOBKY C 3NTMMNTUYECKN-
My gugdysopamm He umeroT [30].
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ONHAMWYECKNE TONMOBKN O

Mnockue coToBble AUMHY30pbl MOTYT UMETHL (HOPMY KBafA-
paTta uau NpaBuibHOr0 MHOTOYTrO/IbHUKA CO CKPYT/IEHHBIMW YT -
naMu, OfHaKo 3TO BCTpeyaeTcs pefKko. KBaapaTHyl (opmy
NMeeT BOTHYTbIN Anddy3op ronosku Solobaric ameprKaHCKOM
tupmbl Kicker. MoasneHne anddysopa KBagpaTHON (GopMbl
NOTVMYHO: ero nnoLaas Ha 25% 6onblue, YeM Y KPYT/I0ro TeX Xe
rabaputos. Vges 6bina nogxsayeHa, U Ha BONHE 3TOW MOAbI NO-
SABU/INCb W «TPeyrosibHble» MOAENU, 04HAKO 3TO NULIb CNOco6
npuBeYb NOKynaTenei.

BymaxkHble aundgdy3opsbl

BymaxHble AN Oy30pbl NPUMEHAOTCA B AWHaAMUKax
«C pOXAeHUs». Angdy3op B CEYEHUN MOXeT OblTb KOHWUYeC-
KUM UM MMETb 06pasytoLLyt0 KpUBOMHENHON hopmbl. Takas
(hopma crnocobCcTBYeT MofaB/ieHN0 Cy6rapMoHMYeCcKUX Kose-
6aHWii, BO3HMKAKOLLMX Ha MOMOBNHE BO30YXXAatOLLEl YacToThbl.
MepBOHaYanbHO ANG(Y30pbl 6bIIN K/eeHble, B HacTosLee
BpPeMS UX U3rOoTaBNMBAOT MPEUMYLLECTBEHHO MeTOAaMU NTNTbA
N NpeccoBaHMsA C NPOMUTKON CUHTETUYECKMMU COCTaBaMMu.
MpeccoBaHHble AMD(Y30pbl KOHUYECKOW (DOpMbl AELLEBbl U
TEXHOJIOTUYHbI, HO 001afal0T PAAOM HeAoCTaTKOB (FNaBHbIM
06pa3oM HEeBbICOKOW >KECTKOCTbIO) W MPUMEHATCA TO/bKO
B HELOPOrMX KOHCTPYKUMAX. Auncdy3opbl 60/1ee BbICOKOrO Ka-
4yecTBa M3roTaBAMBAKOT METOAOM NNTbA. ByMaxkHas macca Ha-
HOCUTCA Ha MaTpuLy W, 3aTBepaesas, obpasyeT 3aroToBKy Aug-
(y3opa. Mpwn Takolii TEXHONOTMM 3a CYET NPUMEHEHUA KPUBO-
NUHERHON 06pasytoLleli U nepemMeHHON TONWMHbI Anddysopa,
YMeHbLUaloLLencs 0T LeHTpa K KpasiM, yAaeTcsl 0THacTW pellmnTb
Npo6/ieMyY XXeCTKOCTU U MOJABNEHNSA BHYTPEHHUX PE30HAHCOB.
BymaxHble Angdy30pbl MOryT NPUMEHATLCA B AMHAMMUKax
npakTU4yecKu BCEX TUMOB.

JocTonHcTBa 6yMaXKHbIX AN(PY30pOB: NPEKPaCHOe BHYT-
peHHee feMnupoBaHne, NPaKTUYeCKN NosIHOE OTCYTCTBUE Me-
CTHbIX PE30HaHCOB, N/1aBHbIN Nepexos 0T NOPLUHEBOr0 pexunuma
paboTbl K 30HHOMY. "nagkas AUX no3BonseT He 6eCNOKONTLCSA
0 NOBefeHUN AnHaMKKa 3a npesenamMu noaockl paboymx 4acToT,
4TO JaeT BO3MOXHOCTb WCMO/b30BaTh MPOCTeNLIne passfenu-
TeNbHble QUALTPbLI C MaNoil KPYTU3HOWN cnaga u MUMHUMabHbI-
MW (pa30BbIMUN UCKaXXEHUAMW UK BOOOLLLE 0TKa3aTbCsA OT (U/bT-
pPOB 1 MCNOMb30BaTb ecTecTBeHHbIE cnagbl AYX. CybbeKTus-
Has OLeHKa KayecTBa 3By4YaHuns BbICOKaS.

OCHOBHOW He10CTaTOK OYMaXHbIX ANG(PY30pOB - OTHOCK-
Te/IbHO HEBbICOKAs XeCTKOCTb, YTO MOXeT CKa3aTbCA Ha npopa-
60TKe MeNKnX geTanei 3syvyaHus. N NOBbILWEHNS XXECTKOCTU
nHorga NpuMMeHseTcs apmupoBaHue auddysopa Hano/HUTe-
naMu. MexaHunyeckas NPOYHOCTb HEBbICOKA, YTO OrpaHuymBaeT
MaKCUMasibHYt0 MNOABOAMMYIO MOLLHOCTb. TeXHOM0rn4Yeckumii



pa3bpoc napameTpoB AVHAMWUKOB MaCCOBbIX CEPUIA OCTaTOUYHO
BE/IMK, YTO NMPU BbICOKMX TPEGOBAHUAX K KAUYeCTBY 3BYYaHWS
MOXeT NnoTpe6oBaTh MX NpeaBapuTeNbHOrO oT6opa. Mapamert-
Pbl MEHAKOTCS CO BPEMEHEM W MOJ BO3AeiiCTBUEM aTMOCHhepb,
HECMOTPSA Ha NPONUTKY GYMaXXHO Macchl U 3aLLUTHbIE MOKPbI-
Tns. K coXaneHuto, aTo 06CTOATENbCTBO OrpaHUUYMBAET Npu-
MEeHeHWe B aBTOMOGWE 6e3 NPUHATUASA CneLuanbHbIX Mep BbICO-
KOKa4YeCTBEHHbIX AWHAMUKOB C GYyMaKHbIMW AWGdy3opamu,
npeAHa3HaUYeHHbIX AN «A0MALLHUX» ayauOCUCTEM.

Anddy3opbl U3 nonnmepos

MonunponuneH Oblf BrNepBble NMPUMeEHeEH Kak mMatepuan
ANA M3roToBneHna andgys3opos nNpu pa3paboTke MOHUTOPOB
[N 3BYKOBbIX CTyanii bu-6u-cn B 1975 rogy v B HactosiLiee
BpPeMS LLUMPOKO MCNOMb3yeTCcs B AMHAMMUKAX CAMOr0 pa3finyHo-
ro HasHayeHus. bnarogaps 40BOJIbHO 60/bLLIOMY BHYTPEHHEMY
LeMnupoBaHunIo, NPaBUibHO CKOHCTPYMPOBAHHbIM NOANMNPO-
NUNEHOBLIN ANDHY30p MOXKET 06eCneUnTb POBHYIO U TNafKYHO
AUX npu BbICOKMX 3HAYEHUAX YAeNbHOro 3BYKOBOro AaBe-
HVUA. [N NOBbIWEHNSA XECTKOCTM UCNOMb3YIOT MUHEPASIbHbIE
[06aBKW: KBapL, CNO4y, CUIMKAT MarHus, YrneBonOKHO Wn
MOKPbITUE MOBEPXHOCTM OKUCNAMU alOMUHUA WU TUTaHa.
B nocnegHee Bpems Hapagy ¢ NOUNPONUIEHOM UCMO/b3YeTCH
aHaNorMyHbI  MaTepMan HOBOrO TMOKOJMIEHUA -  TUNEepHeo-
0NenH.

[ocTomMHCTBAa MONUMEPHBLIX AUPHY30POB: OYeHb rfagKas
AUX, HeinTpanbHOE 3BYyYaHMe, XOpoLlne nepexofHble xapakTe-
PUCTUKMN, NNaBHbIA NePexXos K 30HHOMY pPeXXumy, yCTONUYNBOCTb
K aTMOC(epHbIM BO34eincTBusAM. Jlyywime obpasybl No npo3pay-
HOCTU 3BYyYaHUA He yCTynarT 6YMaXxHbIM, HO 13-3a OrpaHNYeH-
HOI )KEeCTKOCTM NPOUTPbIBaKOT B AeTanbHOCTU. B anddysopax
HW3KOYaCTOTHbLIX T0JIOBOK MHOrAa UCMOMNb3YOT OT(HOPMOBaH-
Hble pebpa XecTKocTn. OCHOBHasA 06/1aCTb MPUMEHEHUA - LWNU-
POKOMOJIOCHbIE Y HU3KOYACTOTHbIE FO/IOBKK, & TakXe Kynona
MacCOBbIX MOeNel «MULLaNOK».

Anddy3opbl N3 KOMNO3UTHLIX Matepuanos

Ans n3rotoBneHns A y3opoB, COYETalOLLMX BbICOKYHO
XECTKOCTb C He6O/IbLLION MacCol, LWMPOKO UCMOMb3YT KOMMO-
3UTHble MaTepuanbl Ha TKaHO OCHOBe, MPONUTAHHOW CBA3Y0-
MM COCTaBOM. B kauecTBe OCHOBbI MCMO/b3YIOT YrNepoaHble
HWTW, KeBNap, CTEKIOBOMOKHO.

KomMno3nTbl Ha OCHOBE TKaHWU 13 YriepoaHbIX BOIOKOH 06-
NafalT YHWKanbHbIM COYETaHWEM Manoro YAenbHOro Beca
C 0YeHb BbICOKOW XeCTKOCTbi. OIHAKO U3-3a HeLOCTaTOYHOr0
BHYTPEHHEro AeMn@upoBaHNAa W CNOXHON aHW30TPOMHON
CTPYKTYpbl MaTepuana nepexos K 30HHOMY PeXX1MMy CONpoBOX-
JlaeTca MHOTroYMC/NeHHLIMW NUKaMW U npoBanamuM Ha AUYX
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B6MM3N BepxXHEro kpas paboyero gvanasoHa. Onsa yCrnewHoro
noAaBneHNs HexxenartebHbIX NPU3BYKOB HEO6XOLMMO UCMOSIb-
30BaThb pasfennTenbHble PUNLTPbI C 60MbLLONR KPYTU3HOW cha-
fa, uHorpa TpebyeTca NpuMMeHeHue n3bupatenbHbIX KOppPek-
TUPYIOLWMX Lenoyek Nnbo cneymanbHbiX KOPPeKTOpoB. 3TO
HaMHOI0 YCNOXHSAET KOHCTPYKLMIO CUCTEMbI WU CO34aeT Mpo-
6nembl ¢ (pa30BbIMU UCKaXKEHUAMU. OCHOBHas 061acTb NpuMe-
HeHus - cabBydepbl.

KeBnap n3BecTeH Kak maTtepuan gns nyneHenpobmsaemMbix
XXWNETOB, XOTA 3TO AafeKko He rnaBHas 06nacTb ero npumeHe-
HuA. MepBbIMM KEBNApOBble FO/I0BKW BbIMYCTUIN B CepeanHe
80-x thpaHuy3ckasa pupma Focal n Hemeukasa Eton. XKecTKocTb
KeBnapoBbIX AUPHY30p0B HeobblYaliHO BbICOKA, MO3TOMY CO
BCeW CUoN NPposBNAKTCA XapaKTepHble ans An{y30poB Bbl-
COKOW ecTKoCcTu npobnembl. Ha yactotax 3-4 Ky v Bbiwe
NPOABNAETCA XapaKTEPHbIN «KEeBMapOBbIN» 3BYK: U3pe3aHHas
4yacTOTHas XapakKTepucTuKa, CNeAcTBUE pPe3Koro nepexofa
CBEPXXXECTKOro anddysopa B 30HHbIA pexuMm. Ha cnyx 3To
BOCNPUHUMAETCH KakK XXECTKWI, arpecCUBHbIN 3BYK, ABHO AMUC-
COHUPYHOLLMIA CO 3ByHYaHNEM 3TOr0 Xe AMHAMMKa B HUXKHEN Ya-
CTW CpefHEeYacTOTHOro AnanasoHa. KOHCTPYKTOpbI TaKnx cuc-
TEM BbIHY>X/JeHbl CTaBUTb LOBOJIbHO CI0XHbIE pa3fennTeNbHble
(GunbTpbl 4YeTBepTOro nopsgka (24 ob/0KT), AONOMHEHHbIE
KOPPEKTMPYHOLLEA LIEMOYKON, HACTPOEHHONM Ha 4acTOTy «KeB-
NapoBOro» pesoHaHca - 06bI4HO B AnanasoHe 5-7 Ky [30].

D heKT «KeBNapOBOro» 3ByKa - 3TO C/IEICTBME COYETAHMSA
BbICOKOW YKECTKOCTMN C MasibIMN BHYTPEHHUMM noTepamn. UTo-
Obl ynydwnTs gemndupoaHue, gupma Eton paspabotana
TpexcnovHbli maTepman Nomex, COCTOALMIA U3 COTOBOIO C/108-
3ano/IHUTENS, BKNEEHHOT0 MeXAy ABYMS C/IOSIMU KeB1apoBOro
Komno3suta. CXoaHoe peLleHue ncnonsayet Focal nog HasBaHu-
em Aerogel. ilpyrue nponsBoanTeNn NPUMEHSAOT AN Nojasie-
HUS HeXenaTe/lbHbIX Pe30HaHCOB AeMN(UpyoLLee pe3suHOBOe
MOKPbITUE C HUXHEW CTOPOHbI Anddy3opa UM WNPOKKA BO-
POTHMK nogseca. OCHOBHasA 06/1aCTb MPUMEHEHUS - HU3KOYac-
TOTHbIE JUHAMUKN U CabBYydepbl.

B KOHCTPYKLUMY MacCOBbIX MOeNeli LMPOKO UCMOMb3YHT-
CS KOMMO3UTHbIE MaTepuabl Ha OCHOBE CTEK/IOBO/IOKHA, B TOM
yncne OKpaLLeHHbIe «MOA Yrofib» UAKN «nog Kesnap». PaccmoT-
PEHHble Bbllle HeAOCTAaTKM NPUCYLLM UM B HE MeHbLUEN cTene-
HW, HO CTOMMOCTb 3aMETHO HUXe.

MeTtannunyeckne andgpoysopbl

MonbITKA NCMONb30BaHUA LEeNbHOMETANINYECKUX AndhYy-
30P0B B LUMPOKOMOOCHBLIX FO/I0BKaX HENb3s CYUMTATb YAauHbl-
MU, MOCKOJIbKY UX 3HaYMUTEeNbHasA Macca CHVXKaeT YyBCTBUTE Ib-
HOCTb AMHamMunKoB A0 84-86 ab v Hke. OTCYTCTBME BHYTpPEH-



Hero 4eMngupoBaHna NPUBOAUT K NOABNEHUIO APKO BblPadKeH-
HbIX Pe30HAHCHbIX NPU3BYKOB Ha YacToTax 5-10 kI'u. MpoH3u-
TeNbHOE XPUnnoe 3ByYaHWe «KONOKO/OB» B Napkax KynbTypbl
N OTAbIXa - KOLMap Me/loMaHa.

[onroe Bpema MeTaninyeckme gupdys3opbl NPUMEHANTNCH
TO/IbKO B OTAENbHbIX MOAeNAX cabBydepoB (MX YaCTOTHbIN AK-
anasoH OrpaHuyeH ycnoBusaMun paboTbl) U KynoabHbIX BY-ro-
NOBKax, rae maccy gngysopa MOXHO cienaTb Manon npu co-
XpaHeHUn [OCTaTOYHON XecTKocTW. Ho B mocnefHee Bpems
nossunnce HY-CY-ronoBku, B KOTOPbIX METaN/IMUYECKUIA
andgysop npu manoi macce obnagaet AOCTATOYHON XECTKO-
CTbIO U He pe3oHupyeT. O4HO M3 pPelleHnin - KPUBOMNHeNHas
o6pasyouwas auddysopa, MMeroLlas ABa BbIPAXKEHHbIX y4acT-
Ka pa3IMYHON KPUBU3HBI N KOMbLLEBOE Pebpo XeCcTKOCTN B MeC-
Te U3MEHEHWSA KPUBU3HBI.

Anddy3opbl 13 06bEMHbBIX KOMMO3NTOB

XKecTKne TpexmepHble KOHCTPYKL MU C NJIOCKON M3nyyato-
el NOBEPXHOCTbIO M BHYTPEHHUM 3anofiHUTeNeM B BUAe COT
MW BCMEHEHHOro NoJiMMepa M3BECTHbI € Havana 70-X rofos.
MM yacTo npugasann NpAMOYrofibHYK WM MHOTOrpaHHyto
(hopmy CO CKpyr/eHHbIMW yrnamu. Beicokas macca angdysopa
M B 3TOM C/ly4ae CUIbHO CHMXAeT YyBCTBUTENbHOCTb AUHAMU-
Ka, & N3rnbHble KonebaHUsa 06bIYHbLIX AN ENY30POB B 30HHOM
AvanasoHe U3fly4yeHus ycTynaT MecTo 06beMHbIM KonebaHm-
SIM 1 NOMNepPEeYHON packayke Tskenoro anddysopa. emndnpo-
BaHWe NnocnefHMX BecbMa 3aTpygHeHoO.

B nocnegHue roabl TEXHONOrMYECKME NpPOLECChl Moayye-
HWA COTOBbIX AUPGY30p0B OblM fopaboTaHbl, YTO NO3BOANIO
3HaYUTeNIbHO CHU3UTb Maccy NOABWXHOW cuctemsl. B pesysib-
TaTe paclMpeH Auana3oH BOCMNPOU3BOAUMbBIX YacToOT U cyle-
CTBEHHO CHW)XeHa HepaBHoMepHOCTb AYX. MOCKOMbKY U3ny-
yaroLas NoBepXHOCTb MJI0CKas, FOIOBKM 3TOr0 TUNa xapakTre-
PU3YIOTCA LUMPOKOW AnarpaMmMoi HanpasieHHOCTH.

HW13KoYacTOTHbIe [MHAMUYECKUE TONI0BKM C MIOCKUMW N3-
nyyateniaiMmm MCMosb30Basnucb B OL4HOM W3 BapnaHTOB aKyCTu-
yeckoi cuctembl S-90. B HacToswee BpeMs GUPMONA «3BYK»
(CaHkT-MeTepbypr) paspaboTaHa NMHeliKa COTOBbIX AUHAMU-
YECKMX FO/IOBOK FPOMKOrOBOpUTENEA PasnMyHOli MOLLHOCTW.
Cpean aBTOMOOGWMIMCTOB MOAy4YMaa W3BECTHOCTb [O/0BKA
25 AL-2H ¢ cotoBbIM AMMGY30pOM U BbIMyCKaeMbllii Ha ee
OCHOBE KOMMNNEKT Ans asTomobunein [45].

BY-ronoBkn ¢ MArKMM Kynosnom

BbICOKOYACTOTHbIE TO/IOBKM C MATKMMUW KyMnonaMmu us wwen-
Ka U CUHTETUYECKNUX MaTepmnasioB B HaCToALLEEe BPEMA MPakK-
TUYECKUN BbITECHUNN Anddy3opHble BY-nsnyyatenn. KoHcT-
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PYKTUBHaA 0CO6EHHOCTb KYMOJ/IbHbIX FO/I0BOK - B TOM, YTO BCSH
n3nyyvatolias noBepxHOCTb HaXOAWUTCA BHYTPW 3BYKOBOM Ka-
TYLLKW, & He CHapYXW, KaK Y AN {Y30pPHbIX FO/I0BOK.

[oCTOMHCTBA MATKUX KYMOJ/IOB: NMPeKpacHOe BHYTPEHHee
AemMngupoBaHne co3gaeT NPesnoCbIIKA A1 NOyYeHUs X0po-
LLIEel NePexoHON XapaKTepPUCTMKIN 1 rnagkoii AUX ¢ nnaBHbIM
CnafioM Ha BepxXHeM Kpato paboyero fmanasoHa.

HefocCTaTKn MATKUX KYnoaoB: OrpaHuyYeHHas neperpysoy-
Hasa CnocobHOCTb HaKnafAblBaeT MOBbILWEHHbIe TPe6oBaHMA Ha
4acToTy U KpYTU3HY cnafa KpoccoBepa. Bbicokunii npousb Ky-
nona (BblGpPaHHbIN MO COOOPaXXEHUSIM XXECTKOCTMN) yxyAaLuaeT
AmarpaMMy HanpaB/IEeHHOCTM MO CPaBHEHUIO € 60/1ee NI0CKUMU
MeTan/IMyecknmMmn Kynonamm. OH 4acTo TpebyeT OT KOHCTPYK-
TOPOB MPVMeHeHUs paccenBatoLLNX aKyCTUYECKMX NINH3, a 3TO
NOTeHUMNaNbHbIA NCTOUYHUK ANGPAKLMOHHBIX NCKaXXKeHN AUX.

BUY-ronoBKN C XXECTKUM Kynosiom

C nosiBNEHMEM KYMNOJbHbIX «MULLAN0K» OblAv NpeanpuHs-
Thbl MOMbITKW peann3oBaTb KOHLUENLMIO XecTKoro kynona. oc-
Nle 3KCNepUMEHTOB C NOSIMMEPaMU KOHCTPYKTOPbI OCTaHOBUN
cBOM BbIGOpP Ha MeTanne. CBEPXTOHKME Kynosia U3 TUTaHa u
aNtoMUHKUA noaBuanucChL B cepeduHe 80-x rogos. Onsd uUx n3ro-
TOBJIEHUS UCMNO/b30BANINCL MeTOAbl MPEUN3VOHHOIO 3M1EKTPO-
N3a U BaKYYMHOTO HanblIeHUS.

Kak 1 MoMI0XKEHO rofiloBKam € XeCTKUMWU anddysopamu,
«MULLLANKW» C MeTa//INYECKUMUN KYNnonaMu MMEKT XapakTep-
HbIi MK AUX Ha yacToTax 25-30 KI'y BennyunHoi ot 3 ab go
12 nb. Mpwn onpegeneHHbIX YCNOBUAX MOXET BOSHUKHYTb WH-
TepMOAYyNALUNA 3TUX COCTABAAKOLWMX C APYTUMU, HAXOAALLNUMN-
Cs B 3BYKOBOM fmanasoHe. Ha cnyx ato 6yaeT BOCNPUHUMATLCS
KaK «MeTanIM4yecKnin» TeMop. 3BydaHue Nyywmnx Kynosos u3
MeTansia - Mpo3payHoe, YUCTOe, MPUBMKatoLLeecs K 3BYKY
3N1eKTPOCTATUYECKUX U3NTyYaTeNeid.

[ OCTOMHCTBA XeCcTKOro Kynona: geopmaymm oTCyTCTBY-
tOT BO BCeM paboyem gmana3oHe 4acToT, ob6ecrneymBas 3ByvaHme
BbICOKOM AeTa/lbHOCTW M MPO3pavyHOCTU. XapaKTepucTunka Ha-
npaB/IeHHOCTW BCNEACTBME HU3KOMO MPOnIA HAMHOIO flyylle,
4yeM y MATKUX Kynonos. OgHaKo CBONCTBEHHbIN UM y/bTpa3By-
KOBOM NuUK AYX MOXET NpuBECTU K HENpUATHOMY Ha CayX
OKpallMBaHUIO 3ByYaHusa. HefocTaTok 3aknto4vaeTcs B 0THOCM-
Te/IbHO BbICOKO CTOMMOCTMW.

Anddysopbl N3 Kepamunkn

Famma BY-n3nyyateneii ¢ KepammyeckumMu augpdysopamu
Ha CerofHs A0BOJ/IbHO y3Ka. MepBoi KOMNaKTHbIe aBTOMOOW/b-
Hble KepaMun4yecKkue «nulanku» BbinycTuna gupma Infinity.
PaKTUYECKN OHWU chenaHbl U3 MeTas/IoKepaMUKN: Ha TOHKYHO
MeTaN/IMYecKyto OCHOBY HaHeCeH ele 6osee TOHKMI (5-10 MUk-



POH) CNoOW OKMCNOB, 06nafaloLnii UCKNIOYNTENBHOW TBEpAO0-
CTbi. XKeCTKOCTb Kynosia u3-3a Manoii TOJLUHBI NOKPbITUS
yBeNNYMBaeTCA HE3HAYMTENIbHO, HO TBepAas u3nyvarouas no-
BEPXHOCTb CO34aeT YCN0BUA A1 Hanbosiee TOYHOTO U KOTepeH-
THOTO W3NyYeHUs Ha BEPXHWUX yacToTax. HefaBHO mosBuiach
KOHCTPYKUMA, rAe CNoM KepaMUKW HaHeCeH Ha LUeNKOBYH OC-
HOBY.

[ns paclwnpeHns guarpamMmmbl HanpaseHHOCTY Anddys3o-
Pbl HOBbIX HW3KOYACTOTHbIX M BbICOKOYACTOTHbIX LUHAMUKOB
MB QUART npeacTaBnstOT C060l BOrHYThIA CEFMEHT cepbl
[128]. CobCcTBEHHO, Takoe peLleHre NMPUMEHANOCH U paHbLUe -
HO CEeKpeT He B Hem. [1aBHOe - HaHOKepaMW4ecKoe MoKpbITue,
HaknafblBaemoe Bpy4Hyt0. OHO COCTOUT 13 cBepxmasbix (10 9m)
KepaMuyecKmx yactuy, 1 o6pasyeT Ha MOBEPXHOCTU CTPYKTYPY,
nofo6Hyto cTekny. Takas NOBEPXHOCTb NpuaaeT gupdysopam
4pe3BblYaliHO BbICOKYIO XXECTKOCTb Ha U3rn6, YTO 3HAYUTENbHO
ynydulaeT pacnpejefieHne BbICLUMX FAPMOHUK U 3P(HEKTUBHO
CHWKAET MHTEPMOAYNALMNOHHbIE MPU3BYKW. Bnepsble NCNOSb-
30BaHHas Npu M3roToBAEHUN FPOMKOrOBOPUTENE TEXHONOI KA
HaHo4yacTuuy, WideSphere™ no3BonseT 4OCTUYb 60/1ee MONHOMO
1 TOYHOrO BOCMNPOM3BELEHNS 3BYKa MO CPaBHEHUIO C /1HO6bIMK
APYTVMMUW JOCTYNHbIMU MaTepranaMu. JIerkuin v KecTKuii Hepe-
30HUPYOLWNIA AU PY30p C LLMPOKOKM AnarpaMMoin HanpasieH-
HOCTW [aeT BO3MOXHOCTb MO/yYUTb BEMKOMEMNHOE TOHA/IbHO
c6anaHCMpoBaHHOE 3BYYaHWe He3aBUCUMO OT MOJIOXEHUA Cy-
LaTens - Ha OCu MHaMVKa UN BHe Hee.

3.4. KOHCTPYKUMWN ANHAMWYECKNX
OJTOBOK

Kak y>e roBopmnocb, OCHOBHasi Macca aKyCTUUYECKNX CUc-
TeM NOCTPOEHa Ha OCHOBEe ANMD(Y30PHbIX U KyNONbHbIX AMNHA-
MUYECKMX FONOBOK MPSIMOro usny4yeHus. B aTom pasaene pac-
CMaTpPUBAOTCA peLLeHns, Hanbonee xapakTepHble AN COBpe-
MEHHbIX KOHCTpYKUMIA [8, 12, 14, 29, 30, 119].

3.4.1. Oup(dpy30pHbIE TOMIOBKK

Knaccmyecknii BapuaHT KOHCTPYKLMM NpefcTaBleH Ha
puc. 3.10a. Aungdysop B 3TOM ciydae npeactaBnser coboi Ko-
HUYECKYH U KPUBOIMHEHY NMOBEPXHOCTb, MOABELLEHHYHO
Ha guddysopogepxaTene. AN ynydweHUs OXnaxgeHma mar-
HWTHOW CUCTEMbI 06bEM MOZ NblNe3aLMTHbIM KOAMAYKOM B MOLL-
HbIX FONOBKaxX CBA3bIBAOT C OKPYXXaloLlel cpefoit mocpep-
CTBOM BEHTUNALMOHHOIO KaHana B KepHe.

Cuna, NpUIoXXeHHasa NPakTUYeCKn B OJHON TOYKe, BbI3bl-
BaeT gedopmMauun gngpdysopa. B pesynbtate BO3HMKAKOT Yac-
TOTHbIE N HENIMHEVHbIE NCKAXXEHNS BOCMPOM3BOAMMOrO CUTHa-
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Puc. 3.70. KoHCTpyKuma Angdy30pHO roNoBKK: @ - C KOHUYECKUM
anddy3opom; 6 -e MI0CKUM COTOBbIM

na. Y atoil npo6nemMbl eCTb fiBa pelleHuns. B nepBom cnyyae yBe-
NNYNBAKOT AMameTp 3BYKOBOI KaTyLIKM HACTOJIbKO, YTO nepe-
flada ycunms npoumcxoamT He B BepliuHe auddysopa, a npu-
MepPHO B cepeaunHe obpasytoLleil. Bo BTOpOM criyyae NoBbILLIAOT
XKECTKOCTb Augdysopa. A4 3T0ro MOXHO YMEHbLUTbL Yros
ero packpbia. OfHaKo Npy 3TOM 3HaAYNTENLHO CYXaeTca guar-
pamMma HanpaB/IeHHOCTU ronoBKKW. MO3TOMY B HacTosLLee Bpe-
M$ NS TONOBOK HU3KOYACTOTHOIO M CpeHe4acToTHOro gnana-
30HOB LUMPOKO MCMNOJIb3YIOT U3rOTOB/IEHHbIE U3 KOMMO3UTHbBIX
maTepmanoB Anddy3opbl BOFHYTOM Nonycdepnyeckoin popmsi
NNV NNOCKNe coToBble Anddy3opsl. MocnefHne obecneymBatoT
Hanbonee poBHyt0 AYX, NOCKONbKY MPU 3TOM UCK/HOYEHA UH-
TephepeHLMs 3BYKOBbIX BOSH, N3TYYEHHbIX Pa3HbIMMW y4YacTKa-
M1 audgysopa. KOHCTpYKUMA Takoro AMHamuKa cxemaTuye-
CKM nokasaHa Ha puc. 3.106. MeTtannmyeckas TpaBepca obecne-
ymBaeT 3PHEeKTUBHbIN OTBOZ Tena OT 3BYKOBOW KaTyLLKW, YTO
NO3BONSIET 3HAYNTENbHO NOBLICUTb NOABOANUMYHO MOLLHOCTb.

TpafWUMOHHbIE KOHCTPYKUUW AUHAMUYECKUX TONOBOK
MMEIT O4MH HeoCTaTOK: 60/bLLYIO MOHTa>KHY0 FNy6uHY, BO3-
pacTaloLyo NPonopLMOHanbLHO YBEIMYEHNIO pasmepa Auddy-
3opa. Ons camblX KOMMNAaKTHbIX 06pa3yoB aBTOMOOWU/IbHbLIX
rPOMKOroBopuTeneli oHa coctasnseT 60-100 MMm. OTO orpaHu-
YMBAET PacrnonoXeHne JMHaMUYECKUX rON0BOK B Ca/lOHe aBTo-
Mo6uns. MoaToMy NOSBUANCHL KOHCTPYKL MW CBEPXMIOCKUX AN-
HaMUYeCKMUX FON0BOK C O6palleHHbIM AU(dY30pOM, BHYTPU
KOTOPOro pacnosiaraetcs MarHuTHas cuctema. XoTs KOHCTPYK-
umsa nssectHa 6onee 30 net, CO3h4aHUIO YAa4YHOro BapmaHTa me-
LIanm TeEXHONIOrMYeCcKne orpaHnyeHmns.

MepBble aBTOMOGU/IbHLIE FTONOBKYM TAKOr0 TUMa BbiMyCcTMNa
B 1998 rogy amepukaHckas gpupma Infinity. Ha puc. 3.11a cxe-
MaTU4YeCKM NoKa3aHa KOHCTPYKLUUS AMHAMUYECKON FOI0BKU 13
cepun Kappa Uniplane. MoHTaxHasa rnybuHa H rosioBku
c Andysopom gnametpom 190 MM cocTaBNseT BCEro 33 M.
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Puc. 3.11: a - ronoBsKa ¢ 06paLLeHHbIM AUd(Y30pOM;
6 - ronoBka ¢ 06paLleHHON MarHUTHOM CUCTEMOIA

B KOHCTPYKLUMM NPUCYTCTBYIOT U Apyrue HoBwecTBa. Ana
NYYLIero OXfaXxAeHUs MarHUTHOW CUCTEMbl M 3BYKOBOMN Ka-
TYLUIKN BMECTO MblNe3alMTHOro Kosinayka ycTaHOB/IEHA CETKa.
OfHaKo 3TO BbI3bIBaNO pe3kunii cnag AUX Ha yactoTax Bbllle
2,5 KI'u. Bnpoyem, AuHaMUKK He NPeTeHAY0T Ha Po/b LWKPO-
KOMOMOCHBIX, UX 061aCTb MPUMEHEHUS - ABYXMOJNIOCHbIE aKy-
cTuyeckue cuctembl. Andgysop B popme 06paTHOr0 KoHyca
obecneyunn 3Ha4YNTeNbHO 6OMEe LWMPOKYHO AnarpaMmy Hanpas-
NEHHOCTK, CPaBHUMYIO C AMarpaMMoi HanpaBNeHHOCTU KYy-
MONbHbIX rON10BOK. MaTtepuan aToro guddysopa - noavakpu-
nosblii rens APG.

MMockonbKy xof Ang@y3opa OorpaHuyeH, B KOHCTPYKLUN
NPMMeHEH NO/ABEC C MepeMeHHON ynpyrocTbto. bnarogapsa ma-
Nnoin BbicoTe guddysopa yaanocb 060ATUCL 6e3 LEHTPUPYIO-
LWen wanbbl. KOHeYHO, 3TO HECKO/IbKO NOBbLILIAET HEIMHENHbIe
NCKaXKeHNs Npy 60/1bLWIOM FTPOMKOCTU. HO ynyywwinTb cpasy Bce
napameTpbl HEBO3MOXHO.

Hn3KoYacTOTHbIE TOIOBKM 60/MbLIOK MOLWHOCTA 06bIYHO
YyCTaHaB/MBAKOT B 3aKPbITblA KOpnyc. MarHutHas cuctema u
3BYKOBas KaTyllKa B 3TOM Cny4ae paboTatoT B OYEHb TSXKENOM
TeMMepaTypHOM pexxume. s ynyudlleHns oxnaxneHnsa paspa-
60TaHbl AUHAMUYECKMEe TONI0BKK, B KOTOPbIX 06paLleHHas mar-
HUTHaa cuctema ¢ 60NbLIMM AVaMETPOM 3BYKOBOWN KaTyLUKM
BbIHECEHA HApPYXXY M HaxXoAWUTCA BHYTpU anddysopa Tpagnum-
OHHOW nnn nonychepuyeckoi opmbl (puc. 3.116). Hannume
B LLEHTPE M31YyYeHNA NPEeNSTCTBUS B BUAE MAarHUTHOW CUCTEMbI
NpPMBOAUT K pe3komy cnagy AYX yxxe Ha4yacToTax B HECKO/IbKO

ABTOMOBWIBbHBLIE
TPOMKOIOBOPUTENN

KOHCTPYKUMN  OANHAMUYECKMX TOJIOBOK O



ABTOMOBW/IbHbIE
TPOMKOIOBOPUTEN

OX0O=pvV

V,MV I -hu
mynL-u

COTEH repL, NO3TOMY TaKoe KOHCTPYKTMBHOE peLleHne npume-
HMMO TONbKO AN HU3KOYACTOTHbIX FO/10BOK. BMecTo Tpaguuym-
OHHOTO MNblfIE3aWMTHOrO Konmnayka MCrosb3yeTca KOoJbLeBoe
YNJOTHEHME, BbLIMOMHAIOLLEE «MNO COBMECTUTE/NLCTBY» pPOJib
LEHTPUPYIOLLLE LWali6bl.

3.4.2. KynonbHble TONI0BKU

[dnarpamma HanpaBneHHOCTM BOTHYThIX AN (Y30p0OB C po-
CTOM 4acTOTbl CYXaeTcs, MOCKOJIbKY A/ CUTHANO0B BbICOKUX
4acTOT OH HayuMHaeT urpaTb posib CBOeo6pasHOro pynopa. Ans
yMeHbLUEeHMA aheKkTa NPUMEHATCS (ha30BblipaBHUBaAKOLWME
BCTaBKN.OHAKO OHW He YCTPaHAT NepBOMPUUUHY 3TOrO SAB-
neHuns. Kpome TOro, n3-3a He0CTaTOUYHOM XKECTKOCTU AN PY-
30pa B HEM BO3HMKAKOT COOGCTBEHHbIE KONebaHWs, YTO yBenyn-
BaeT HepaBHOMepHOCTb AUYX ¥ YpOBeHb MHTEPMOAYNALMOH-
HbIX UCKaXeHWA.

[ns ycTpaHeHMs 3TUX HeLOCTAaTKOB UCMONL3YIOT Anddy-
30pbl B popMe BbINYKNOro Kyrnona. MNMepBoHayanbHO OHU NpU-
MEHSAMNCb TOMbKO AN BbICOKOYACTOTHbIX FO/IOBOK. 3aTem, Mo
Mepe 0TpPaboTKM TEXHOMNOrUKU, NMOABUINCL U CPefHEYaCTOTHbIe
KYNosbHble TONOBKW. [NA HUX XapaKTepHbl MCMO/b30BaHMe
eANHOro y3na nogseca M OTHOCUTENIbHO HEO0NbLIOK Xo4 And-
(y3opa. OTCYTCTBYEeT B KOHCTPYKLUW 1 anddy3opoaepkatesib
(puc. 3.12a).

VILIniill bTr I U nw -1b11
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Puc. 3.12: a - KOHCTPYKLMSI KyrO/IbHOM BbICOKOYACTOTHON FOMOBKK; 6 - CUMMETPUYHbIi
NPOTUBOMHTEPMEPEHLMOHHBIA BKNAAbIL; B - HECUMMETPUYHBIA NPOTUBOMHTEP(EPEH-
LIMOHHBIA BKNaapILL

Bcnepcteme uHTepepeHUMM CUrHaNOoB, MNOCTYNakoLwmx
C pas/IMyHbIX Y4acTKOB gnddysopa, Ha BbICOKMX YacToTax M3-
NyyeHUe CTaHOBWUTCH HepaBHOMEPHbIM, a Auarpamma Hanpas-
NEHHOCTU HauYMHaeT HaNnoOMWHaTbL «pPo3y BETPOB». [15 npeaoT-
BpaLLEHNA 3TOrO AB/IEHNA B KOHCTPYKLMIO Ka4eCTBEHHbIX Bbl-



COKOYaCTOTHbIX rO/I0BOK BBOAAT MPOTWBOWHTEP(EPEHLNOH-
HbI MK ha30BbIpaBHUBAOLLMIA BKaabIW. OH ypaBHMUBaeT NyTb
3BYKOBbIX BOJIH, U3/Ty4EHHbIX pa3HbIMU yyacTKaMu Judgysopa
(puc. 3.126). B HeKOTOpbIX KOHCTPYKLMAX 3TO YCTPOWCTBO
yCTaHOBNEHO HECUMMETPUYHO, YTO MO3BONSAET CHOKYCUPOBATH
MaKCUMYM U3N1YYEHUS He Ha OCU FO/I0BKK, a Ha GOKOBOM nenec-
TKe guarpammbl HanpasfieHHoCcTun (puc. 3.12B). Mpwu Takom pe-
LEeHNN YCTAaHOBKAa M3/lyyaTens B aBTOMOOMWIe ynpoLiaeTcs.
MepenHnii (raHel, HeKOTOPbIX KOHCTPYKLUWIA BbINOMHAETCS
B BMJeE KOPOTKOro pyrnopa.

3.4.3. KoakcuasibHble TOJ/IOBKU

Co3faHue WMPOKOMNOJIOCHbLIX T0/IOBOK - HENpocTan 3ajava.
[ns paclumpeHuns nonocbl BOCMPON3BOAMMbIX YAaCTOT B KOHCT-
PYKUMIO TPOMKOrOBOpUTENeil BBOAAT LOMONHUTENIbHble CY -
BY-uznyuatenn. OHKM pasmelsaoTcd BHYTpU auddgysopa oc-
HOBHOW rofI0BKK, B61131 €ro OCY UM COOCHO C HUM. IMHaMUKK
3TOro0 TMMa NOMYyYUIN Ha3BaHUe KoakcuanbHbIX (axis 03HavaeT
0Cb). B HeKkoTopbIX cfyvasx LOMOMHUTENbHbIA M3y4vaTenb
YCTaHOB/IEH MOA YIr1OM K OCHOBHOMY, FO/IOBKM 3TOr0 TUNa Ha-
3bIBAKOT KpoccakcuanbHbiMW. Ecniv ucnonb3yetcs 6onblie of-
HOro [AOMONHUTENIbHOIO W3/1yyaTens, LWHaMWUKW HasblBaKOT
TpuakcuanbHbiMWU. B pafe KOHCTPYKUWIA npegycMaTpuBaeTcs
BO3MOXHOCTb M3MEHEHUS OpUeHTauMn LOMNOMHUTENLHOTO W3-
nyvarens.

B kauecTBe A0OMONHUTENbHbLIX CYU-u3nyyaTenein mcnonb-
3yl0T ManorabapuTtHbole AN Py30pHbIe MAKM KYNOJbHbIE ANHa-
MUYECKUe TONOBKU U AUPGYy30pHbIe Nbe3ousnydatenn. BY-
n3nyyatenn 06bIYHO BbINOJMIHEHbI Ha 6ase manorabapuTHbIX
KYNONbHbIX AUHAMUYECKMUX TOIOBOK UMW Mbe30KepaMMUyecKmnx
nnactTuH (B Hegoporux mogensx). Ans paboTbl LOMONHUTENb-
HbIX FO/I0BOK HEO6XOANM pa3gennTenbHbl (UNLTP, 0O6bIYHO OH
BCTPOEH B KOHCTPYKL MO FPOMKOrOBOPUTENS.

OO6bIYHO [OMONHUTE/bHbIE M3NlyYaTenun MOHTUPYHOTCA
Ha «MOCTMKe», 3aKpenJieHHOM Ha Audgysopogepxarene
(pnc. 3.13a). BO3MOXHO MX pacnofioXXeHue Ha CTOlKe, npu-
KpPenneHHOM K KepHY MarHUTHOWN CUCTEMbl KNeemM UAN BUHTOM
yepe3 CKBO3HOe oTeepcTue (puc. 3.136). Kaxgomy BapuaHTy
npucyLm cBou LOCTOMHCTBA U HELOCTATKMN.

MocToBas ycTaHOBKa N03BOJISIET Ha OCHOBE OLHOW U TOM Xe
LIMPOKOMNOJIOCHON [MHAMWUYECKOW TFO/IOBKW BbIMyCKaTb He-
CKOJIbKO BapUaHTOB KoaKCHanbHbIX Y TPUaKcuaibHbIX FPOMKO-
roBOpUTENEN C pasNnyHbIM HabOPOM AOMONHUTENbHbLIX U3NY-
yaTenei. MiameHseTcsa TONbKO KOHCTPYKLMA MOCTUKa. OAHaKo
MOCTMK U €ro KPOHLWTENHbI, NepeKkpbiBas 3Ha4YUTENbHYIO YacTb
AN dy3opa OCHOBHOW TONOBKW, OrpaHM4YMBaloT Mosocy BOC-
NMPON3BOAMMbBIX el 4acTOT. 3a cyeT Angpakumy n nHTepdepeH-
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Puc. 3.73. YcTaHOBKa A0NOMHUTENbHBIX U3MyYaTenieil B KoaKcuanbHO
rONOBKe: & - Ha MOCTWKe; 6 - Ha CToliKe

LUN YBENNUYNBAETCA HEPaBHOMEPHOCTb CyMMapHoi AYX un
yXyfLaeTca agunarpaMma HanpasneHHOCTMU.

[na ycTpaHeHMa 3TOro HefoctaTka B HEKOTOPbIX KOHCT-
PYKUMUAX LONOSHUTE/IbHbIE TO/IOBKM pasMeLLaroT Takum obpa-
30M, 4YTOObI LLeHTpasbHasa YacTb AUdhy30pa OCHOBHOM rof10BKK
ocTaBaniacb OTKPbITOW. O6bIYHO A4N1A YCTaHOBKW MPUMEHSAOT
Of4VH UMW ABa KPOHLWITENHa, NPUKpenaeHHbIX K gudgysopo-
fepxxarento.

YCTaHOBKa AOMNONHUTENbHbIX U3/yYaTenein Ha CTOMKe Tpe-
byeT 60/ee Cepbe3HOr0 M3MEHEHUS KOHCTPYKLU MK 6a30BOI ro-
NOBKW. MblNe3alwmnTHbIA KOMNAYOK 3aMeHAeTCA B 3TOM C/ly4ae
MOABUXHbLIM KOJbLEBbIM YMN0THeHWeM. [110THO npunerato-
WWIA YyNNOTHWUTENb NOBbILWAET CTeNeHb 3alWuTbl MarHUTHOM
CUCTEMbI, HO yBe/MYMBaeT MexXaHuU4yeckue nortepu. HepasHO-
MEPHOCTb CUJIbl TPEHWUA MOXET CTaTb MPUYUHON NOABNEHUSA He-
NUHEMHBIX UCKaXEHWUI. 3HOC YyNIOTHEHMSA CO BPEMEHEM Bbl-
3bIBaeT U3MEHEHWEe XapaKTePUCTUK TO/I0BKU. O3TOMY KOHCT-
PyKTOpam nNpuXoguTca YAenaTb MHOM0 BHMMaHuUsA Bblbopy
martepuana ynioTHUTENs U ero UCMONHEHMIO.

B 10 »Xe BpemsA KoakcuanbHble TPOMKOTOBOPUTENM CTOEY-
HON KOHCTPYKLMW MMEIT CYLeCTBEHHO MEHbLUYI HepaBHO-
MepPHOCTb CyMMapHoi AYX 1 nyyllyto gnarpaMMy HanpaB/ieH-
HOCTW, YeM MOCTUKOBbIE. DTO 0OBACHAETCA TEM, YTO 3aTEHAET-
CA CYL,ECTBEHHO MeHbluas nsowanb Avddys3opa OCHOBHOW
FONIOBKWU N PacCTOAHNE MEXAY LleHTpamMu U3fyyeHus rosoBokK
MO>XHO CAenaTb MeHbLLe.

Bce paccMOTpeHHble BapuaHTbl KOHCTPYKLMK KOaKCcuanb-
HbIX TPOMKOTrOBOpUTE/IE MMEIOT OANH 00LLMIA HeJoCTaTOK. 3a
CYeT UHTepghepeHUMn 3BYKOBBIX BOJSIH, U3yvaeMbiX OLHOBpe-



MEHHO HEeCKO/IbKUMUN FONOBKaMu, B 30He X COBMECTHOrO Aeli-
cTBMs cymmapHas AYX npuobpetaeT psj N0KaabHbIX MUKOB 1
NPOBa/IOB Ha CPeLHMUX U BbICOKMX YacToTax. B HEKOTOpPbLIX Cy-
4asfx 3TO BbI3bIBAeT 3aMETHYHO Ha CNyX OKPACcKy 3ByYaHus. Ans
YCTpPaHeHMsA [aHHOro ABNEHWUS HeoO6XOAMMO WM MNOBLICUTH
KPYTU3HY pasfenuTefibHbiX (QUAbTPOB (4TO  3HAYUTESIbHO
YCNIOXHAET UX KOHCTPYKLUIO), UMK COMU3UTL LLeHTPbl N3Nyye-
HWUA roN0BOK. B npocTeiiwem cnyyae ANS 3TOr0 MOXHO OTKa-
3aTbCA OT CTOWKMW W 3aKPEMUTb «MULLANKY» HernocpeLCTBEHHO
Ha KepHe MarHWTHOW CUCTEMbl OCHOBHOW AWHAMWUYECKOW ro-
nosku (puc. 3.14a). Ee anameTp BbiGMpaeTca 6AN3KMM K Ana-
MeTpYy KepHa. Aunddy30p OCHOBHON rONOBKU UTpaeT posb py-
nopa, 6narofaps Yemy otfaya «nuLLANKN» HECKONbKO YBEN-
4ynBaeTCH. YCTpaHAKTCA U AU pakKUNOHHbIE UCKaXeHUA [36].

Puc. 3.14. YcTaHOBKA BbICOKOYACTOTHOIA TOIOBKU:
a - Ha KepHe MarHWTHOW cucTeMbl; 6 - BCTPOEHHas! pynopHas ro/loBKa

Ewye 60nee BbICOKMMM Ka4eCTBEHHbIMM MOKa3aTensamu obna-
[Al0T KOaKcuasibHble TPOMKOrOBOPUTENN CO BCTPOEHHBbIMU pPY-
nopHbIMM BY-ronoskamu. Pynop npm aTom BbINOJIHAETCA BHYT-
pV KepHa MarHUTHOW CUCTEMbI OCHOBHOW ronoBku (puc. 3.146).

MOMMMO pPacCMOTPEHHbIX BapuMaHTOB [ABYXMNOJIOCHOIO
KOaKCManbHOro rpoMKOroBOPUTENs, M3BECTHbI aHanorn4YHble
KOHCTPYKLUKN TPEXMNONOCHbIX FpoOMKorosoputeneii. B atom
C/lydae cpefHe4yacToTHaa KyrnonbHasa ronoBka ycTaHaBIMBaeT-
cs Ha nepefgHem naHue o6paueHHON MarHWTHOW CUCTEMbI,
nmeroulelidi 60MbLLOK AMAaMETP, WX BbIMOIHAETCA PYMNOPHOINA
(aHanornyHo puc. 3.146). BbiCOKOYACTOTHaA rosloBKa MOXeT
ObITb NPAMOr0 M3MYYEHUA WUAN PYMOPHOA M MOHTUPYETCA Ha
MOCTWKe.
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CurHan K 4onoNHNTENbHbIM F0/I0BKaM NOABOAUTCA TMOKM-
MW MPOBOAHUKaMK OT BbIBOAOB 3BYKOBOW KaTyLUKM OCHOBHOIO
rPOMKOrOBOPUTENSA, UIA HEMOLBUXXHBIMMW NPOBOLHUKAMU, Y10-
YXEHHbIMWN Ha MOCTUKE, WU BHYTPW CTOMKU U KepHa. DNeMeHTbl
BCTPOEHHOI0 pa3fe/MTeNbHOro uabTpa MOHTUPYIOTCA PAAOM
C AOMNOJIHUTENbHBIMMW TO/IOBKaAMM UK Ha angdysopogepxare-
Ne OCHOBHOW ron0BKU. B KoakcuanbHbIX r0M0BKax BbICOKOr0O
KayecTBa npefycmaTpuBaeTcs MCMOb30BaHWEe BHELIHUX pas-
LennTeNlbHbIX (PUNbTPOB, B 3TOM C/yyae Kaxas U3 HUX nMmeet
OTAeNbHble BbIBOALI. B HEKOTOPbIX KOAKCWaNibHbIX FON0BKax
eCTb BO3MOXHOCTb CHATb NULLANKY U YCTaHOBUTb €€ OTAE/bHO
(Tak Ha3blBaeMble JUHAMUKUN-TPAHCHOPMEPDI).

3.4.4. CneunanbHble HU3KOYACTOTHbIE
ro/1I0BKMK

OTpava gMHaMMKa B fMana3oHe HU3KKUX YacToT onpegens-
eTcs Npoun3sejeHem nnowanm guddysopa Ha ero xof, 10 ecTb
BO36Y)XaaembiM 06beMOM. [115 yBeNMYEHMA 3BYKOBOIO AaBrie-
HWS, pa3BMBAEMOro AMHAMNYECKOWN FOIOBKOM Ha HU3KUX YacTo-
TaX, HY>XHO YBeNnMuyMBaTb NM60 nnowagb Auddysopa, 1Mo ero
cMellleHue. W yBennyeHue anameTtpa gngdysopa ropasio Bbl-
rogHee, 4em yBe/IMUYEHME ero Xo4a, - BeAb Naowaab nponopym-
OHaNlbHa KBagpaty agvametpal

OpHako yBenunyeHune anameTpa Anddysopa CHUXKaET ero
YECTKOCTb M YBeNMUMBaeT Maccy MOABWXHOIM CUCTEMbI, UTO
OrpaHu4mMBaeT 4YyBCTBUTENbHOCTL. Kpome TOro, mcnosnb3o.a-
HWe AUHAMUYECKNX T0JI0BOK 60NbLLIOrO AnameTpa B aBToMo6U-

Puc. 3.75. HY- /1€ 3aTPYAHEHO, NMO3ITOMY OCHOBHOI MHTEPEC BbI3blBAKOT ANNH-

HOXOZAHble AUHAMUYECKME TONI0BKM.
CaMoe MpoCTOe peLleHne, NO3BOMAIOLLEE YBENNYNUTL XO[
angdysopa, - LeHTpUpytollas LWwaiba 60M1bWIOro AnameTpa.
B aTom cnyvae oHa ycTaHaBnuBa-
eTCsl Ha HEKOTOPOM pacCcTOAHUN OT
MarHuTHon cuctembl (puc. 3.15),
Tiram LY [O/IMHA Kapkaca 3BYKOBOW KaTylu-
K1 Npu 3TOM yBennyusaeTcs. Ans
YBE/IMYEHNA MONEPEYHON XKeCTKO-
CTW nojBeca MHOra MUCNoNb3yHT
[1B€ LEHTPMpYOLLMe LWaiibbl, ycTa-
HOBJIEHHbIE Ha HEKOTOPOM paccTo-

SHUW apyr oT apyra.
B MarHWTHOWM cucTeme Takmx
rOMI0BOK MCMNOMb3YeTCA 3aaHUN LWNT
C KO/bLEBON NPOTOYKON, B KOTO-
poil MpWM MaKCUMasbHOM CMeLle-
HUW NOMeLLaeTcs Kpai 3BYKOBOWA

KaTyLUKK.



Mpun 60NbLINX aMNANTYAaX CMeLeHns anddysopa TpyLHO
obecneunTb NMHERHOCTb Nnoggeca. Kpome Toro, rodp cam cra-
HOBUTCS HE/IMHEHbIM U31yYaloLL MM 3IEMEHTOM, Naowaib Ko-
TOPOro conocTasMmMa ¢ naowagbto anddysopa Manoro guamet- ABTOMOBW/bHBIE
pa. COBOKYMHOCTb 3TUX (PAKTOPOB MPUBOAUT K 3HAYUTENLHOMY TPOMKOrOBOPUTENM
pOCTY MCKaXXeHuli. dupma Pioneer npumeHnna B cabeydepax
cepum Linear Power opurnHanbHble pewieHns aTol npobiemsi.
B ca6Bythepe TS-WX10LPA noggec anddysopa oTcyT-
cTByeT. BmMecTo Hero ucnosib30BaHO KOJIbLLEBOE YMJIOTHEHMe,
a YXeCTKMA NONMNPONMAIeHoBbIN Anddysop gnametpom 10 cm
[IBUXKETCA NOJ06HO NOPLUHIO B UMANHAPe Hacoca (puc. 3.16.).
UyBCTBMTENbHOCTbL 3TOM ronosku - 101 <iB/BTl2v, gnana3oH
BOCMPON3BOAMMBbIX YacToT 35-200 Iy,

KIMFAMikit gnAHMIl Puc. 3.16. MNopLluHeBas HY-ronoska
MHiH-<3mWvH b
KMbipHIFL ynrerwiwm
T 10 i i
IL-NKVi-HO

OfiHaKo NoTepu Ha TPeHWe 1 OrpaHUYeHHbIR (XO0TA 1 60/b-
LLOI) CPOK CNyXObl YNNOTHEHNS CAEPXMUBAKOT pacnpocTpaHe-
HWe TakuxX rosoBOK, MoaToMy B cabeyepax TS-WXIOLP(A)
MCNONb30BaHO 60/ee N3ALLHOE pelleHne - a3poAnHaMmnyeckoe
ynnoTHeHune. Auddy3op npeBpatuics B NoJbli MNOPLUEHb Ana-
mMeTpoM 20 cm, NOABELLEHHbI Ha TPEX LEHTPUPYHOLWMX Liainbax
(puc. 3.17). MarHuTHas cucTema pacrnosioXxeHa BHYTPW NopLu-
HA. 3a30p MeXAy CTeHKaMu LUUAWHApa U NoplwHeM UMeeT Ma-
NOe ceyeHne N BOMbLIYI0 MPOTAXEHHOCTb, YTO MPaKTUYECKU
NCKNOYaeT nepetekaHne Bo3gyxa B 0bnactu paboymx yacTtot
(25-200 I'y). bBnarogaps 6onbwomy xoay anddysopa 1 Manol

Q > >W== > >SN/MO >
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MNMopHeBas
HY-ronoBka
C aspoguHa-

MUYECKM

YNJIOTHEHWEM
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KECTKOCTU nofaBeca cabBydep MMEeeT PeKOPAHYH 4YYBCTBU-
TenbHOCTb - 106 dB/BT12M

3.5. OCOBEHHOCTN ABTOMOBW/IbHbIX
TPOMKOTIOBOPUTEJNTEN

ABTOMOGW/IbHbIE AUHAMUKM MMEIOT HECKONbKO CTaH4apT-
HbIX pa3MepoB, OCHOBAHHbLIX Ha [ONMOBOI cucteme: 7,5 cm
(3"), 8,7¢cm (3,57), 10cm (4”), 13cm (5”), 16¢cm (67), 20 cm
(8”), 25cm (107), 30 cm (12”). TMTOMUMO «KPYT/IbIX» ANHAMMU-
KOB, LUMPOKO PacrnpoCTpaHeHbl aNIMnTuyeckne 4 x 6, 5x 7 u
0Cc06eHHO 6 X 9 AloMiMOB (>KaproHHOe HasBaHWe NOCNefHUX -
«JIONYXN», «B6INHBI», «OBasbl»).

BONMbWMHCTBO 3apyb6eXHbIX MPOU3BOAWUTENEA BKIOYAKT
XapaKTepHbI pa3mep FONOBKWM B AlOAMAaX WUAN CaHTUMETpax
B 0603HAYeHMEe MOJENUN, YTO HECKO/IbKO 06/1ervaeT «3a04Hblii»
BbI6Op. KOMMNMEKT NOCTaBKM aBTOMOOMIbHOIO rPOMKOr0BOpU-
TeNns BKAKOYAET B ce64 3aLMNTHbIE CETKN U 3N1eMeHTbI Kpernexa.
MosBuBLIMECS B NOCNeAHEe BPeMA 3NMNTUYECKUE MOLENU
7 x 10 aroimoB [95] cHabXXeHbl MepexofHbIMU KOonbLamun Ans
YCTaHOBKM B CTaHAapTHble MocafoyHble Mecta 6 X9 [AiNMOB.
OvnHaMukn, npegHasHayeHHble 419 3amMeHbl 3aBOACKUX Moje-
Neil TPOMKOroBOpMTENEl B WUTaTHbIX MeCcTax aBToMobuAns, no-
cTaBnqaTCa 6e3 ceTok (custom fit). B cnyyae KOMMOHEHTHbIX
(pasgenbHbIX N0 N0A0CaM) aKyCTUUYECKUX CUCTEM B KOMMIEKT
06bI4HO BXOAUT pasgennTenbHblil punbTp (Kpoccosep).

MpaKTnyeckun Bce BUAbI aBTOMOOUIbHBLIX JUHAMUKOB Npej-
Ha3HayeHbl 415 YCTAHOBKW B TPagMLMOHHbIX MecTax (3afHas
noska, Npu6opHas naHenb, ABepn) U ANA HOPMa/ibHOW paboTbl
TpebyloT LOBOMILHO 3HAYUTENLHOTO obbema. Mpu HapyLeHun
3TOr0 YCNoBUA pe3Ko yBeNnymuBaeTca HepaBHOMEpPHOCTL AUX
B 06/1aCTN HU3KMX YacTOT. VICKNOYeHeM M3 NpaBuna ABNSKT-
CSl HEKOTOPbIE HU3KOYACTOTHbIE U 60/IbLUMHCTBO CabBY(ePHbIX



r0I0BOK, CrneunanbHO CNPOeKTUPOBaHHbIe A5 paboTbl B KOp-
nyce 0THOCUTENILHO HE60bLIOro 06beMa.

MaccoBble MOAeNn aBTOMOOU/IbHBIX AUHAMUYECKNX FO/0-
BOK Hanbonee LIMPOKO NpeLCcTaB/ieHbl B Npofaxe NpoayKumen
upm Kenwood, Pioneer, Sony, Clarion, Panasonic, Philips,
Prology, Pyramid. Pa3paboTKn BbICOKOTr0 YPOBHS BbIMyCKalT
JBL, Focal, Infinity, Kicker, Precision Power, Rockford Fos-
gate, MTX, Phoenix Gold, Jensen, Morel n agp. Bbicokas ans
MHOIUX NMo6uTeneli CTOMMOCTb 3TON MPOAYKLUMN BbIHYXAaeT
X 06paTUTb BHUMAHME HA OTEYECTBEHHbIE AUHAMUKMN.

[OnHaMnyeckne ronoBKM OTEYECTBEHHOIO MPOU3BOACTBA,
cneymanbHO NpefHasHavyeHHble 419 UCNO/b30BaHUA B aBTOMO-
6vne, NOABMANCb OTHOCUTE/IbHO HeLaBHO, N BbIGOP KX eLle He-
BennK [45]. Mo3aToMy Npy HEBO3MOXHOCTW UCMOJIb30BaTh Crie-
LUMann3MpoBaHHbIe TO/IOBKM MOXXHO OPMEHTMPOBATLCA Ha
AVHaMUKK obulero npumeHeHus [12, 82]. Kak nokasbliBaeT
npakTnKa, UX JO/ITOBEYHOCTb OKa3blBaeTCs BMOJIHE LOCTaToY-
HOW, eCNn He AONYCKaTb NPAMOro nonagaHusa BoAbl Ha andagy-
30p M MarHUTHYK cucTeMy. KayecTBO 3By4YaHWSi OTEYECTBEH-
HbIX rO/I0BOK 324aCTYyH0 Bbllle, YeM aHaNOrMUYHbIX UMMOPTHbIX,
a HU3Kas CTOMMOCTb 0O6bBACHAETCS YNPOLLEHHOW OTAENKOWR ©
NPaKTUYecKy MOMHbIM OTCYTCTBMEM PAaCcXOA0B Ha peKiamy.

B npunoxxeHun 1 npusegeH CN1COK AMHAMUYECKMX T0/10-
BOK POCCMIACKOr0 M COBETCKOrO NPON3BO/CTBA, Hanbonee npu-
roAHbIX AN NPUMEHEHMA B aBTOMOGWe. OCKOMbKY B pacno-
pSXXeHMM Ntobuteneir MOryT okasaTbCa NPMO0pPbI YCTapeBLUMX
TWUNOB, OHW TOXe BK/OYEHbI B Tabnnuy. [JaHHble cobupanmcb
13 MHOXKeCTBa MCTOYHMKOB U He BCerfa 6b11mn ncyepnbiBatoLm-
MW, NO3TOMY B Tabnuue ectb «benble NATHa». K coxaneHuio,
ONS OTEYECTBEHHbIX AWUHAMWYECKUX TON0OBOK MnapaMeTpbl
Tunsa-CMmonna sABNAOTCA «BOEHHON TaliHON». EAMHCTBEHHbIN
06s3aTeNbHbIN € AHBaps 1986 roga napameTp - 3TO MofHas
[O6POTHOCTb, HO M OH MPUBOAUTCA B COMPOBOANTENIbHON JOKY-
MeHTauumn KpaiHe peako. MoaToMy npuBefeHHble B Tabnuue
3Ha4YeHUs LOOPOTHOCTM N 3KBMBAIEHTHOTO 06beMa B 60/bLUNH-
CTBe cfiyyaeB 6blIM NOMYYEHbl OMbITHLIM NYTEM W MOAMEXaT
YTOUYHEHUIO A1 KOHKPETHOr0 3K3eMM/ispa rosoBKu.

[AnHaMnyeckne rofioBK1M U rPOMKOr0BOPUTENN, MPUMEHSe-
Mble 4N CO34aHMUA aKyCTMUYEeCKUX CMCTEM B aBTOMOOUNAX, MO
BbIMOMHAEMbIM (PYHKUMAM W KOHCTPYKTUBHbIM MpU3HaKam
MOXXHO YC/I0BHO pa3fennTb Ha cnegytowme rpynnsl [82]:

* LINMPOKOMNOJIOCHbIE C ofHUM anddy3opom (full range);

* LIMPOKOMONOCHbIE C AOMOMHUTENbHLIM ANGPEHY30pPOM

(dual cone);

* LUMPOKOMOJIOCHbIE C LONONHUTENIbHBIMU U3yYaTeNsMMU,

nnn KoakcmanbHble (coaxial);

e BbICOKOYACTOTHbIe (tweeter);
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e cpeaHe4vacToTHble (midrange);

* HM3KOYacCTOTHble (woofer);

* HY-CY ana gyxnonocHbix cuctem (midwoofer);
* CBEPXHM3KOYaCTOTHbIe (cabBydepbl);

* TOTOBble aKyCTUYECKMNE CUCTEMBI.

3.5.1. WnpoKonosocHble
N KOoaKcuasibHble TON0BKU

Hanbosbluee pacnpocTpaHeHVe B aBBTOMOOWU/IbHbBIX aKyCTU-
YecKUX CMCTeMaxX Noy4Ynan WUPOKOMOIOCHbIE AUHAMUYECKME
rofioBk1. OHW JelleBbl, TEXHOMNOTUYHBI U NPU YMepPeHHbIX Tpe-
60BaHNAX K Ka4yecTBY 3BYKOBOCMPOW3BELEHMWA BMOJIHE CMpaB-
NAKTCA C NOCTaBNeHHOW 3afadveri. OfHAKO M3-3a nepexoja
anddysopa 13 NOPLLUHEBOro peXxmmMa paboTbl B 30HHbIA Anar-
paMma Hanpas/ieHHOCTU 06bIYHbIX LUMPOKOMONOCHbLIX FPOMKO-
roBOpUTENE C POCTOM 4acTOTbl Cy)XaeTcs, a OThaya najaer.
370 ABNEHNE Hanbonee 3aMeTHO A8 rO/10BOK C 60/1bLUUM Ana-
MeTpOM Anh{y30pa, XKECTKOCTb KOTOPOro MeHbLUe.

[ng KomneHcaumm aToro AB/ieHNA B KOHCTPYKLUM HEKOTO-
PbIX TO/IOBOK MCMOMb3YOT CEKLMOHUPOBaHHbLIN Anddysop, pas-
[eNeHHbIA KONbLEBbIMU ropamMn Ha HeCKO/IbKO Y4aCTKOB.
Bnarogaps aToMy Npu NOBbILWEHUN YacTOThbl BHELLHWE Y4acTKU
Anddysopa Kak 6bl «OTKIOYAKOTCA», YTO CHKaeT aD(heKTuB-
HYH0 Maccy MOABWKHOMW CUCTeMbl M yny4waeT otgady [150].
OfHaKo 370 peLleHne NCMnosb3yeTcs LOCTATOYHO PefKOo.

B KOHCTPYKUMIO FOMI0BKKM Yalle BBOAAT AOMOAHUTENbHbIA
KOHNYeCKU anhdy3op ¢ MEHbLIUM YTIIOM packpbiBa. O deKT
ero BBefleHNsA Hambosnee 3ameTeH Yy AUMHAMUKOB C 60MbLUINM
anggysopom. Martepman, U3 KOToporo cgenad AONOAHUTENb-
HbIA anddgysop, - bymara uam anloMuHneBas gonbra. Audg-
(hy30p 13 honbrn 06bIYHO BbIMOHAETCA KaK OLHO LIeNoe C Mbl-
ne3aliMTHbIM KonnadkoM. OCHOBHON anddy3op LWKMPOKO-
MOJIOCHbIX AWHAMWKOB CfenaH, Kak npasusio, u3z éymarv wnm
nonunponuieHa.

BONbWNHCTBO aBTOMOOU/IbHBLIX LUMPOKOMONOCHBIX AUHA-
MWKOB NpeAcTaB/ieHbl MoAensaMmun guametpom 7,5-13 cm 1 an-
NUNTUYECKUMUK BapuaHTamu. Monoca BOCNPOU3BOAMMbBIX Yac-
TOT peasibHO OrpaHuyeHa cBepxy 3HaveHuamu 8-12 klu, ecnu
eCTb AONONHUTENbHbIA Anddy3op 12-16 kU, HMKHAS rpaHu-
La BOCMPOM3BOAMMBIX 4acTOT B 3aBMCMMOCTM OT pasmMeposB
rpomMkorosoputens nameHserca ot 100-150 'y y manoraba-
PUTHBIX 40 40-60 Iy y 601bWMNX 3NANNTUYECKNX MOLENEN.

[ns pacwimpeHus BBepX MOJIOCbI BOCMPOM3BOAMMBIX Yac-
TOT B aBTOMOOW/IbHbIX LUIMPOKOMOMOCHbIX ANHAMUKAX Nepexo-
AAT K KOAKCUanbHON KOHCTPYKUWUW M yCTaHaBIMBAKOT JOMNON-
HUTenbHble CU-BY-n3nyyatenun (ot 110 4). MNpounssogutenm



1 NPOAaBLbl COBEPLUEHHO HENPABW/IbHO Ha3blBalOT Takune AnHa-
MUKW MHOTOMOMOCHbIMU. B fe/iCTBUTENBHOCTM M0N0CA YacToT
OCHOBHOTO M3fy4aTens B G0/MbLUMHCTBE Clly4yaeB OrpaHuyeHa
TOJIbKO eCTeCTBEHHbIM CrnagoM. [LonoNHUTENbHbIE U3/TyYaTeNn
NOAKMKOYEHbI Yepe3 npocTeline GUNLTPLI NEPBOro Nopsaka
(oKcMaHble KOHAEHCATOPLI). Vicnonb3oBaHve 60/ee COBEPLUEH-
HbIX pa3fefinTeNnbHbIX (PUNLTPOB (BCTPOEHHbLIX UM BHELLUHUX)
NpeayCcMOTPEHO NWLWb B PefKuX (M JOPOrux) AeACTBUTENbHO
MHOTOMOIOCHbIX MOZLENAX «Koakcuanos». Bcnefctsme atoro
4yacToTbl pasfena 00bIYHO AOCTATOYHO BBLICOKM (6-10 KI'W),
4yTOObI M36eXaTb Neperpyskn JOMNOMHUTENbHbLIX U3NydaTenei
MOLL{HbIM CUTHA/IOM.

OcHoBHaa macca aBTOMOOU/IbHbLIX AUHAMUKOB C LOMO/HW-
TENbHbIMU U3/Ty4YaTeNsiMun MNpefcTaB/ieHa «KPYr/bIMU» Mofe-
namMmn 10-16 cM v anamnTnyeckumm 6 x 9 n 7 x 10 groiimos.
lMonoca 4acToT, BOCMPOU3BOAMMbIX FPOMKOTOBOPUTENIAMM 3TO-
ro Tvna, pacwmpeHa o 18-26 ky. HMXHAA rpaHmua nonochl
BOCMPOM3BOAMMbBIX 4YAacTOT TakKasd e, KaK Yy PacCMOTPEHHbIX
Bbllle. [MOCKONbKY cryLarTe/ib B aBTOM0O6UIe 00bIYHO CMeLLeH
OTHOCWUTENbHO OCU FPOMKOTOBOPUTENS, B HEKOTOPLIX MOLENAX
KoaKcua/ibHbIX TO/OBOK OCb [AOMOJIHUTENIbHbLIX W3My4vaTenei
pa3BepHyTa Ha HEKOTOPbIV Yron. VIHorga aToT yroi MOXHO pe-
rynvposarb.

B nocnesHee BpeMs NOABUINCE YHUBEPCA/IbHbIE KOHCTPYK-
LMW aBTOMOOGU/IbHBIX TPOMKOrOBOPUTENEN, «TpaHCHOopMepbI»,
KOTOpble MOXHO WCMO/b30BaTh KakK 00blYHbIE [BYXMNOJ/IOCHbIE
KoakcuasibHble JUHAMUKW NN60 KaK pa3HeCeHHble UX BapunaH-
Tbl. B3aMeH CHATON «NuLLankn» B 3TOM C/lyYae yCTaHaB/MBaeT-
ca (pa30BbIpaBHMBalOLLLAA BCTaBKa.

3.5.2. CneynannsnpoBaHHble
TPOMKOTrOBOPUTENN

MepeyncneHHble TUMbl TPOMKOrOBOPUTENEN NCMONb3YOT-
CA KaK OCHOBHblE TOMbKO B aBTOMOOWULHbLIX ayfMocmcTeMax
HayanbHOro YpPoBHA. B BbICOKOKAYeCTBEHHbIX pa3paboTkax
LWMPOKOMOJIOCHbIE AWHAMUKM MNPUMEHAKDT WCKIKOYUYNTENBHO
B Ka4eCTBe TbI/IOBbIX C OrpaHWYeHnem Monockl NojaBaemMblX Ha
HMx vactoTt fo 400-2500 Iy, MpocTble WMPOKOMOIOCHbIE K-
HaMWKN MOXXHO MCNO/Mb30BaThb B PO/IM CPeAHEYACTOTHbLIX U3NY-
yaTenein B TPeXNONOCHbIX cuctemax. CneymanbHble CY-guHa-
MUKW LUMPOKOr0 pacnpocTpaHeHns B aBTOMOOUNbHON aKyCTu-
Ke nokKa He Mony4usu.

[na cuctem BbICOKOTO YPOBHSA NMPUMEHAKOTCA pas3fefibHble
rofIOBKW, NpefiHa3HayYeHHbIe ANA nepefaynt HU3KUX, CPESHUX U
BbICOKMX 4acTOT. ITO MO3BONSAET PasMecTUTb MX B Hambonee
NoAXO4ALLMX MecTax, YToObI Nyylle NepejaTb 3BYKOBYH KapTu-
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Hy. Icnonb3oBaHWe BbIHECEHHbIX Pa3fenuTeNbHbIX (OUIbTPOB
No3BOJIAET ONTUMaNbHO Bbl6paTh YacTOThI pa3jena B MHOIoMno-
NOCHbIX cucTeMax. 0M0BKM A5 pas3fe/lbHbIX CUCTEM MOXHO
npuobpecTn Kak OTAeNbHO, TaK W B BWUAE rOTOBOro Habopa,
BK/HOYaAlOLLEero B ce6s, MOMMMO ANHAMUKOB, U pa3fenTesibHble
hunbTpbl (KpoccoBepbl). B nocnegHem cnydvae rpOMKOroBopu-
Te/lb Ha3blBAtOT KOMMOHEHTHbIM.

lMprMeHeHe TOTOBbIX HAOOPOB OnpasAaHo A5 ayamocuc-
TEM CpefHero ypoBHS, MOCKO/bKY B 3TOM C/lyyae He TpebyeTcs
CaMOCTOATENIbHO M3roTaBMBaTb KPOCCOBepbl. Bnpoyem, Kaye-
CTBO MX UCMONHEHUSA MOXEeT ObITb CaMbiM pasHbiM. OKCUAHbIE
KOHZEeHCcaTopbl M KaTyLWKK ¢ (heppOMarHUTHbIM CepAeYHNKOM
He peAKoCTb AaXke B LOCTATOYHO A0OPOrux Komnaektax. Kpome
TOr0, XapaKTepUCTUKMN KPOCCOBEPOB ONTUMMU3NPOBaHbI A9 He-
KOEro «ycpefHeHHOro» aBTOMOOWMA, MO3TOMY B YCTaHOBKax
Camoro BbICOKOI0 YPOBHS UCNOJb3YIOT UCKNOYNTENLHO pasje-
NUTeNbHble PUNLTPbI UHAUBUAYA/ILHOTO W3rOTOBNEHUA WK
nepexofAaT K MHOTONoJIOCHOMY YCUIEHNIO.

Hu3skoyactoTHble U CY-HY-gMHaMnKM 0OLIYHO MMEIOT
AnameTp ot 13 1o 20 cm 1, Nof06HO LUMPOKOMOIOCHbIM, B 60/1b-
LUMHCTBE C/lyYyaeB paccyMTaHbl Ha paboTy B LOBO/IbHO 3HA4W-
TeNIbHOM 06beme. [POBECTM MEXAY HUMU YETKYI rpaHuLy 3aT-
PYLAHWUTENbHO, BCE 3aBMCUT OT TOrO, B IBYX- WX TPEXNOJ/IOCHOW
aKyCTUYEeCKON cucTeMe Jo/MKeH paboTtaTb AMHaMUK. HekoTo-
pble FPOMKOrOBOPUTENN HEMOX0 PYHKLUOHUPYIOT B 3aKpbl-
TbIX Kopnycax 1 hasonHBepTOpax. [0M10BKU C 3NAUNTUHECKUM
AN hy30poM B 3TON rpynne BCTpeyatoTca KpaiHe peako. Ma-
Tepuan gndysopa MOXKET ObITb CamMbIM pa3HbIM, OT 6ymaru 4o
KeBnapa, NO3TOMY BepXHAA rpaHuua nonocbl BOCNPOU3BOAM-
MbIX 4aCTOT BeCbMa MHAUBUAYaNbHA ANS KaX40N MOoAenun - oT
2-3 00 5-8 Ky, HWXXHASA rpaHuLay nyyimx o6pasLos peanbHO
onyckaetcs o 30-40 Iy, 4TO NO3BONSET NPU U3BECTHOWN fone
n306peTaTeNlbHOCTU C€O34aTb aBTOMOOW/IbHYO ayAuocucTeMy
BbICOKOW BEpHOCTM 6€3 NCN0Nb30BaHMA OTAENbHOr0 cabBydepa.

CBepxHM3KOYacTOTHble AuUHaMWUKK (cabeydepbl) uMeroT
AnameTp oT 16 4o 40 cM U Bbiwe. OHY TPebyIoT ANs CBOei pabo-
Thbl CNELManbHOro akyCcTUYecKoro oopmneHns (6eCKoOHeYHbIi
3KpaH, 3aKpbITblii KOpnyc, Ga3onHBepTop, NOJIOCOBOIN rPOMKO-
rooputenb). O6bIYHO B aBTOMOOW/IbHOI YCTaHOBKE cabByde-
py nopy4aeTcs nosioca 4actoT Hke 80-90 I, XOTA N3BECTHbI
N Apyrue BapuvaHTbl pacrnpegeneHuns 4acToT. oToBble Kopnyc-
Hble cabByepbl Pa3IMYHOI0 UCMONHEHWS BbIMYCKaOTCA MHO-
rMmMn rpmamu, HO YHMUBepCa/bHbIX cabBy(epoB, NPUrOLHbIX
Ans noboro aBTOMo6UNA, He CcyLlecTByeT B npuHuune. Cabey-
(hep, paccunTaHHbIii Ana paboTbl B CanoHe Maiioro o6bema, He
CMOXeT YA0BNeTBOPMTENbHO paboTaTb B 60/bLIOM (M Haobo-
poT) [40, 42].



[Mo3aTomMy npu camMOCTOATE/IbHOM WM3roTOBNEHUN aKyCTu-
4ecKoro othopmieHMa He06X0AUMO MO0 LOBEPUTLCA PEKOMEH-
Jaumam Npon3BoAUTENA OTHOCUTE/IbHO TUMA N XapaKTepucTuK
aKyCTUYeCKOro oopmMneHuns, nmbo Mpom3BeCcTU pacyeTsbl ca-
MOCTOATeNIbHO. HeobxoAumble ANA 3TOro napameTpbl Tung-
Cmonna 06bl4HO MMEKTCA B COMPOBOAUTENIbHOW [AOKYMEHTa-
UMM K guHamuky. MNMogpo6HO pacyeT M KOHCTPYKLMMK aKyCTu-
4eCcKoro opopmieHns 6yLyT pacCMOTPEHbI faree.

B kauecTBe BY-u3nyyarenein B aBTOMOOMNbHbLIX ayAnoCUC-
Temax MCMofb3ylTCA B OCHOBHOM FON0BKW C MATKMMU TeK-
CTUNBHLIMU WU C XKECTKUMU MeTa/IMYEeCKUMU Kynonamu.
Cy6beKTVBHAsA OLEHKa 3By4YaHWs 3TUX U3nydatenen cyuie-
CTBEHHO OT/IMYAETCA, NPUYEM U OAWH, U APYTOA TUMbl UMEHT
y6exxleHHbIX MpuBepPXXeHLeB. Kak roBoputca: «Ha BKYC U LBeT
ToBapuLLein HeT». nameTp «nnwanok» - ot 13 o 30 Mm. KoH-
CTPYKUMA BbICOKOYACTOTHbIX W3fyyaTeniel, NpUMeHseMblX
B aBTOMOOW/IbHBIX ayfuocucTeMax, WMMeeT 06YC/oB/eHHbIe
3TUM 0CO6EeHHOCTW. BONMBLWIMHCTBO NpOM3BOAMTENEN nNpeny-
CMaTpuBaeT BO3MOXHOCTb OpPWeHTauun usny4dateneid npu
MOMOLLM CheynanbHbIX YCTAHOBOYHbLIX fAeTanei, BXOAALLUX
B KOMM/EKT. Anddy30pHble n3nyyaTenn BBULY OTHOCUTENIbHO
60NbLWINX pPa3MEPOB U CYLLECTBEHHO XYALIUX XapaKTepuCTUK
NMPaKTUYeCKN He NPUMEHSAIOTCS.

» TeKCTWNbHbIN Kynos obecneyrBaeT NpekpacHyo npopa-
60TKY BEpPXHEN cepefHbl U AeTaIbHOCTb 3BYYaHUS, HO
Ha BepXHEM Kpato Amnana3oHa 3BydaHue 00bIYHO NpUrny-
weHo (3aBan AUX).

o MeTannnyecknii Kyrnosn obecrneynmsBaeT BeSIMKO/ENHOE
BOCMpPOM3BeAeHVE BbICOKOYACTOTHOIO yyacTKa fuanaso-
Ha. OlHAKO HW3KOYaCTOTHbIA y4yacTOK AuanasoHa He
BCerja BOCNPOU3BOAUTCA afleKBaTHO, a 3ByYaHUe Hepej-
KO OKpaLLeHO pe3oHaHcammn camoro Kynosa Ha rapMoHu-
Kax curHana (3pekT KamepToHa) U UHTepMoaynsLnei.

o [MonuMepHbI KM MeTanIn3MpPoOBaHHbIA Kynon obecne-
4yMBaeT AOCTATOYHO LUMPOKUIA AManasoH 4acToT, HO, Kak
npaBn0, CO 3Ha4YNTENbHOI HEPABHOMEPHOCTbIO AUX 1
AmarpaMmmMbl HanpasneHHOCTU. BcneacTene aToro 3Byya-
HMe MOXET NPUHMMATb Pa3/IMYHYI0 OKpPackKy.

Bnarogaps manbiM pa3MepaM COBPEMEHHbIE aBTOMOOW/b-
Hble «MULWANKN» MOXHO YCTaHOBUTb MPakTUYeCKu rae YrofHo,
4YTO aBTOMAaTWYECKN MpeBpaLLaeT UX B BeCbMa YA0OHbIA UHCT-
PYMEHT A1 HACTPOMKM 3BYKOBOW CUeHbI. [N yBennyeHns ag-
(peKTMBHOCTY 3TOr0 METOAA YacToTy cpe3a punbtpa BY Hepeg-
KO onyckatT fo 1,5-2 kI'y, npu aTom NogBogMmas K usnydare-
NSM MOLLHOCTb 3Ha4MTeNbHO Bo3pacTaeT: Ao 30-40% oT o6Lueit
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OCOBEHHOCTM ABTOMOBW/IbHBIX TPOMKOIOBOPUTENEN

MOLLHOCTK cucTembl. [ina npefoxpaHeHUs OT Neperpesa npu-
MEHSIIOT 3amno/IHEHNE MarHUTHbIX 3a30POB CheLuanbHOn Xuna-
KOCTb0. [TOMMMO MOBbILWEHNA NOPALKA Pa3feNUTeNbHOro UIbT-
pa, B ero KOHCTPYKLWKO BBOAAT OrpaHnymMTe/lb TOKa Ha OCHOBE
TepMUcTopa, BapucTopa unu bapperepa.

BappeTep npefctasniseT cobon namny HakanauBaHWUs, 3a-
NONHEHHYIO BoJopoaoM. Bogopos YyCKOpSAeT BOCCTaHOBNEHWNE
COMPOTUB/IEHNS HUTU HaKalMBaHWA NOC/Me OKOHYaHWA nepe-
rpy3ku. B nobuTenbCcknx ycnoBmax BMecTo 6appeTepa MOXHO
MCNoNb30BaTb O0ObIYHYK NamMny HakKanMBaHMWA, BK/OUYUB ee
nocnefoBaTeNlbHO C JMHAMMYeCKON ronoBkoi [44]. XapakTe-
PUCTUKM HEKOTOPBIX /laMM HaKanBaHWs B 3TOM ponn npueese-
Hbl B MPUI0XeEHUN 2

PynopHble CU- n BY-usnyyatenu B aBTOMOOW/bHBIX
aynocMcTemMax - 3K30TUKa, HO MHTEPeC K HUM MOCTENEHHO YBe-
nnymBaeTcA. 3a CYeT aKyCTMYECKOro YCW/IeHUA 4YyBCTBUTESIb-
HOCTb PYMOPHbLIX FONOBOK MOXET gocTuratb 97-105 c1B/BTl2wv,
4TO NO3BOJIAET CHU3UTL HEOOXOANMYH) MOLLHOCTb YCUNUTENS.
B npuHunne, pynop aBnsetcd 0cobbIM BUAOM aKyCTUYECKOro
opopmM/IEHNS N BNOJIHE MOXET ObITb M3rOTOB/EH CamoCTOA-
TenbHO [8]. B nocnefHee BpeMs yBeNMUnBaeTca MHTEPEC K U30-
AVNHAMUYECKMM U 3/IEKTPOCTATUYUECKUM U3yYaTeNAM.

O6Lee 3HaKOMCTBO C Ha3HAYeHNEM Y KOHCTPYKL el ANHa-
MMWKOB 3aKOHYEHO. Tenepb 0CTaI0Ch BbIACHUTL, KaK UX UCMO/Ib-
30BaTb.



4. AKYCTNYECKOE
OPOPMIJIEHUE

C amoe pacnpocTpaHeHHoe 3abnyxpe-
HMe, KOTOpPOe MOXHO YC/blWaTb B Ma-
rasuHax v OT nokynartenei, n oT Npo-
[aBLOB: B aBTOMOOWNE [OCTATOYHO
YCTAHOBUTb «XopoLume» (06A3aTeNbHO
[Oporne) AMHamMnKM, 1 BCE CaMo 3aur-
paeT «Kak Hago». He BepbTe, He 3aur-
paeT... [lony4nTb 0TBpPaTUTENLHOE 3BY-

YaHWe OT caMbliX LOPOrMX AMHAMUYECKUX FOJIOBOK COBCEM He
TaK C/IOXKHO, KaK 3aTo KaxeTcs. YTobObl He UCNbITaTb CUMBLHOIO
pa3oyapoBaHusA, HYXXHO MOMHWUTL, YTO N06as AUHaAMUYeCKas
rofioBKa TpebyeT onpeaeneHHOro akyCTUYecKoro oopMaeHus.
MOXHO 160 nogbupatb rONIOBKU NOA UMEKLMNACS TMn ogop-
MAeHus, Nnbo, Hao6opOT, paccunTaTb ONpeaeneHHbIn BapuaHT
aKyCTUYeCcKOro oopM/eHNA NOA BblOpaHHbIE AVHAMUKMN.

MomMHKWTe, YTO C BO3pacTaHMeM C/IOXHOCTK (MopsKa) aky-
CTMYECKOro O(POPMNIEHNS YBENNYUBAETCH €ro «4YyBCTBUTESb-
HOCTb» K OWMBKam 1 npocyetam. MoaTomy npu NpPoeKTMpoBa-
HUW NO6Oro BUAa akyCcTUYeCKOro othopMIEHMSA He CTOUT Cneno
BEPUTb NPUBOAMMBLIM B MacnopTe ycpeaHEHHbIM XapaKTepuc-
TUKam AWUHAMMWYECKOW ronoBKU. MOMMMO TEXHOJIOrMYecKoro
pasbpoca napameTpoB, UX 3HAYEHUSA MOTYT U3MEHATLCH OT Ce-
pyn K cepum, o5 0TeHeCTBEHHOW NPOAYKLNN OTKIOHEHUS J0C-
TuraT nHorga 50-80% paxke N0 TEXHUYECKUM YC/ioBUAM. Pe-
30HaHCHas 4YactoTa ¥ nofHasa f4O6POTHOCTb HOBOTO AMHAMMKa
B TeYeHMe MepBblX HECKONbKMX YacoB paboTbl («pasMUHKM»)
CHMxXarTCcA Ha 3-10%.

Moatomy no6ble CnpaBoYHble AaHHble crefyeT paccMar-
puBaTb NNWb KaK OPUEHTUPOBOUHbIE A5 NPeaBapUTeNbHOro
BblGOpa roNoBKN UM aKyCcTUYecKoro ogopmneHus. Mpu no-
CTPOEHUMN BbICOKOKAYECTBEHHOW aKyCTUYECKON CUCTEMbI XKe-
natefibHO M3MePUTb PE30HAHCHYIO 4acToTy, NOJHY A06POT-
HOCTb U 3KBMBANEHTHbI 06beM KOHKPETHOr0 9K3eMnaspa Aun-
HaMuKa.
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4.1. NAPAMETPblI TUNA-CMONNA

Kak oTMeuanocb paHee, OHV ONUCLIBAKOT NOBEAEHME r010B-
Kn B 0671aCTVM NOPLUHEBOrO AelicTBMA. MaTematunyeckas Mo-
Jeflb, UCMOoNb3ytoLwas aT! napaMmeTpbl, MO0XKeHa B OCHOBY CO-
BPEMEHHbIX METOAO0B pacyeTa aKyCTUYecKOro ogopmiaeHus
[18]. B paHHOM pa3pene nNpuBefeH MOMHbIA CNUMCOK napaMmeT-
poB Tuns-Cmonna, OTHOCALLMXCA KaK HernocpeAcTBEHHO K ro-
NOBKE, TaK U K ee akyCTUUYecKoOMY 0thopm/ieHmnto. MeTofmKa 13-
MepeHns Heo6X04MMbIX Ha MPaKTUKe napameTpoB OyaeT npu-
BefieHa fanee. NOMHWTE, YTO OHU OTHOCATCH K paboTe ronoBKu
B peXKMMe Manoro curHana.

F (I'y) - yactota cO6CTBEHHOr0 pe3oHaHca rosloBKu B OT-
KPbITOM MPOCTPaHCTBeE.

F (I'y) - yactoTa CO6CTBEHHOr0 pe3oHaHca rosoBKuW B 3aK-
pbITOM Kopryce.

Fb(l'y) - yacToTa HacTpoWiKKM (ha3onHBepTOpA.

F3(I'y) - yacToTa cpesa, Ha KOTOPOM O0TAa4a rofIoBKKN B aKy-
CTMYECKOM O(hOpPMIEHUM CHMXKaeTcA Ha 3 4b.

V (M3 - 3KBMBaNEHTHbIN 06bEM. ITO BO3OYXAAEMbIiA TO-
NOBKOW 3aKpbITblAi 06bEM BO34YyXa, MMEKOLWNIA TMOKOCTb, paB-
HY0 TMOKOCTU CnsNOABUXXHOM CUCTEMbI FOIOBKM.

D (M) - atheKTUBHbIA gnameTp auddysopa, NpYMepHO
75-80% KOHCTPYKTUBHOIO AnameTpa.

Sd (M2 - aekTMBHas nnowagb auddysopa, NPMMepHO
50-60% KOHCTPYKTUBHOW naoLiaaun.

XTax (M) - MakcuMMasibHoe cMmeLleHne angdysopa.

Vd(m3) - B0o36YXaaembli 06beM (MpounsseaeHne SdHa XTax).

Re(OM) - conpoTtuBieHne 06MOTKM FOIOBKW MOCTOSAHHO-
My TOKY.

Rg(OM) - BbIXOAHOE COMPOTMB/IEHME UCTOYHMKA CUTHANa
C YYETOM B/IUSAHUA COeAUHUTENbHbLIX MPOBOLOB 1 PULTPOB.

Qns (6e3pasmepHas BefMYMHA) - MeXaHW4yeckas [o6poT-
HOCTb FONOBKM FPOMKOrOBOPUTENS HA PE30HAHCHOW 4yacToTe
(F), yunTbiBaeT MEXaHNYeCKNe NoTepu.

Qes (6e3pasmepHas BeMUMHA) - 3fleKTpuUyeckasa AobpoT-
HOCTb FO/IOBKM FPOMKOrOBOPUTENS Ha Pe30HAHCHOWN 4YacToTe
(F), yunTbIBaET 3/1EKTPUYECKME NOTEPW.

(6e3pasmepHas BenMUMHaA) - NonHasd f4OOPOTHOCTL ro-
NOBKW FPOMKOrOBOpPMTENA Ha pe30HaHCHOMN yacToTe (F ), yuu-
TbIBaeT BCE NMOTEPW.

Qnt (6e3pasMepHas BeIMUMHA) - MexaHmyeckad [obpoT-
HOCTb aKyCTW4YeCKOW CMUCTEMbl Ha pe3oHaHCHol yactoTe (F),
YUnTbIBaeT MeXaHUyeckune noTepu.

Qe (6e3pasmepHasi BeNMUMHA) - 3NleKTpuyeckas Ao6poT-
HOCTb T0O/I0BKM B BbIOPaHHOM aKyCTUYECKOM O(DOPMIEHUN Ha
pe3oHaHcHoW YactoTe (F), yunTbiBaeT a1eKTpMUUeckme noTepu.



0* (6e3pasmepHas BefnyuHa) - nNosiHaa (PesynbTUPYIO-
Wwaa) [O6POTHOCTb TO/IOBKM B BbIOPAHHOM aKyCTUYECKOM
ohopMNIEHNN Ha pe3oHaHCcHol 4vactoTe (F), yuuTbiBaeT Bce
noTepu.

Q (6e3pas3mepHas BeNMUMHA) - LOBPOTHOCTb FO/IOBKN B Bbl-
O6paHHOM aKyCTMYecKOM O(hOPM/IEHMM Ha YacTOTe HaCTPONKM
(hazomHeepTopa (Fb), yunTbiBaroLlas noTepn nepeTeKkaHus.

Qa(6e3pa3mepHas BeNn4YMHa) - LOOPOTHOCTL rOMIOBKY B Bbl-
O6paHHOM aKyCTMYeCKOM O(hOPMJ/IEHMM Ha YacTOTe HaCTPONKu
(hasomHeepTopa (Fb), yuntbiBatowwas noTepyn NOrnoweHms.

Q@ (6e3pa3mepHasi BEIMUNHA) - AOOPOTHOCTb FONOBKM B Bbl-
6paHHOM aKyCTUYeCKOM OOPMMEHUN Ha 4aCTOTe HaCTPOMKM
thasomHeepTopa (Fb), yuntbiBatoLlas npoyme noTepu.

nQ(6e3pa3mepHasn BefiMvMHa, nHorga %) - oTHocUTeNbHas
athpekTmBHOCTL (KM ) cucTemsl.

Cns (M/H) - runbkKocTb NOABMXHOW CUCTEMbI FOMOBKU
rpoMKorosoputens (CMeleHne noj BO34eCTBUEM MeXaHU4e-
CKOW Harpysku).

Mns (kIN) - adekTUBHas Macca MNOABMXHOW CUCTEMbI
(BK/IHOYAET Maccy guddysopa n KoneboLerocs BMecTe C HUM
BO3A4yXa).

R, (K['/c) - aKTMBHOE MexaHW4yeckoe COnpoTMBEHME To-
NOBKMW.

C,, - aKyCTWueckuit akBnBaneHt C .

M _ - aKyCTMYeCKWil 3KBMBANEHT M .

R,- aKyCTMLleCKMVl 3KBMBaNEHT R .

C .. ;d)) - 3KBMBANEHTHAas eMKOCTb M .

L. () - aKBMBaneHTHas MHAYKTUBHOCTL C .

Res(OMm) - aKkBMBaNeHTHOE CONPOTUB/IEHME.

B (Tn) - nHAyKLMA B 3a30pe.

L (M) - AnvHa NPOBOAHMKA 3BYKOBOW KaTyLLKW.

Bj (M/H) - KO3(h(MUMEHT MAarHUTHOW MHAYKL MK,

Pa- akycTunyeckasi MOLLHOCTb.

Pe- anekTpnyeckas MOLLHOCTb.

4.2. NSMEPEHWE TMAPAMETPOB
OAVNHAMWYECKNX TONTOBOK

Bce akcneprMMeHTa/IbHble METOLUKN ONpefeneHns xapak-
TEPUCTUK ANHAMUYECKOI FONOBKN B 06/1aCTW NOPLUHEBOrO Aeli-
CTBMA OCHOBaHbl Ha aHa/In3e Pe30HAHCHOTr0 YYacTKa KpUBOWA ee
nvnegaHca. OKBUBANEHTHbIN 06bEM AUHAMMWUYECKOW FONOBKU
MOXXHO HalTW pasMYHbIMK cnocobamm, HO B JOMALLHUX YC/10-
BMAX MpOLLe UCNO/Ib30BaTb MeTOAbl «A406aBOYHON Macchbl» W
«[106aBOYHOr0 06bEMa», OCHOBaHHbIe Ha TOM XXe MPUHLMME U3-
mepeHuii [12, 18].

Kpusas 3aBUCMMOCTU MMMeLaHca AUHAMUYECKOM T0/I0BKU
OT 4YacToTbl (Z-XxapakTepucTunka) UMeeT OLMHAKOBbIA Xapak-
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Tep Ans Bcex 6e3 UCKIYEHNUS AMHAMUYECKUX FO/I0BOK M OT-
Nn4YaeTca TOMbKO AeTansiMu. VMimnefaHc rpomMKoroBopuTeneit
MMEeT MaKCUMyMbl U MUHUMYMbI. Makcumym (NMUK) KpWBOI
coBMajaeT C 4aCTOTOW OCHOBHOIO MeXaHW4eCKOro pe3oHaHca
MOABVMXHON CUCTEMbI W MPEeBbILLAeT B HECKO/IbKO pa3 Comnpo-
TUBNEHWe 3BYKOBOW KaTyLKW MO MOCTOAHHOMY TOKY. B Tex
cnyyasx, Korga pabounini 3a3op 3anonHeH (PeppoMarHUTHO
YXUAKOCTbIO, PE30HAHCHbIN MUK MOXeET 6bITb NoAasneH. B kave-
CTBe NpuMMepa MOXHO MPUBECTU MONYYEHHbIE OMbITHLIM MyTEM
Z-XapaKTepuCTUKMN LWTATHOW «nuLankn» aBTomoouns «Lko-
pa-OkTaBusi» U 6onee coBpemeHHoli Power Amper NEO-20
C XMAKOCTHbIM fAemndupoBaHuem. O6paTtuTe BHUMaHME Ha
NpaByto 4acTb rpaiMKoB: UMMNEAAHC Ha BbICOKMX YacTOTax BO3-
pactaeT 605ee 4YeM B fBa pas3a (CKa3blBaeTCA MHAYKTUBHOCTb
06MOTKM 3BYKOBOI KaTyLWKW). [NA HU3KOYACTOTHbIX F0/I0BOK
C 60NbWON MHAYKTUBHOCTHIO 3BYKOBOW KaTyLIKW MMMeLaHC
MOXET BO3pacTu eLye 60/bLue.

MOCKONbKY MMMNEeAaHC FoNI0BKMN 3aBUCUT OT YaCTOThbl, BE/N-
YMHY MHAYKTUBHOCTU O6MOTKM HEOOGXOAMMO Y4YMTbIBaTb Mpw
pacueTe NAaCCUBHbIX Pa3feNnuTeNbHbIX (HUALTPOB (KpoccoBe-
poB). Ecniv oHa He NMPUBOAMTCHA B JOKYMEHTALUW, €8 MOXHO
BbIUMCNNTL, U3MEPUB UMMNefaHC NPUBOAUMbIMUN HUXKe cnocoba-
MU. TaK Kak akTMBHasi COCTaBNstOLLas UMMNegaHca OTCTOUT OT
peakTUBHOW Ha yron 90°, MOXHO BOCMO/b30BaTbCS TEOPEMOV
Mudaropa. OKoHYaTENbHO (hopMyna BbIFNAANT Tak:

roe L - MHAYKTUBHOCTL (IH);
Z - vmnepaHc (Om);
Re- conpoTuBfieHMe NOCTOAHHOMY TOKY (Om);
F - vactoTa (I'y).



MOXHO NPON3BECTN NPAMbIE N3MEPEHNA UHAYKTUBHOCTH,
BOCMO/1b30BaBLUNCL COOTBETCTBYHOLWMUM NpUGopoM (MynbTu-
mMeTpom unu nsmeputenem RCL). Ctporo rosopsi, MHOYKTUB-
HOCTb OOMOTKM CY4YeTOM BIUAHUSA MArHUTHOW CUCTEMbI HE3Ha-
YMTENIbHO 3aBUCUT OT YacTOTbl, ¥ 3aMePATb ee HYXXHO B6AU3M
Bbl6paHHON YacToThbl pasfena. XoTA [aneko He BCe Mpuo6opsbl
MO3BONAIOT BbIGMPATb YaCTOTY M3MEpPeHWi, TeM He MeHee UX
TOYHOCTb BMOJIHE J0CTATOYHA A1 NPaKTUYECKUX Lienen.

4.2.1. ObopypoBaHue AN U3MeEPEHU

LNs CHATUA Z-XapaKTePUCTMKN UCNONb3YeTCA NUTaHMe ro-
NIOBKM OT UCTOYHMKA ToKa [12, 18]. Mpollie Bcero ato caenatb
npu NOMOLLMN Pe3ncTopa, BK/IKOYEHHOro NocnefoBaTe/lbHO C ro-
NOBKOW. Ero conpoTusieHne 06b6I4HO BbIGNPAETCS U3 COOTHOLLe-
H1a R/Re> 100, 4TO NPYMEHUTENBHO K PacnpoCTPaHEHHbIM r0-
noskam coctasnset senmunHy 400-500 Om. OfHaKo npakTuka
nokasana, YTo B IIOOUTENbCKUX YCNOBUAX 3TO COMPOTUB/IEHNE
MOXeT ObITb CH/XKEHO B HECKOJIbKO pa3 6e3 CyLLeCTBEHHOr0 B/n-
AHUSA Ha KOHEeYHbIV pe3ynbTaT. NMpuBefeHHas HKe MeToAMKa
[eNCTBEHHa TONbKO 415 U3MEpPeHUs napameTpoB AMHAMUKOB
C pe3oHaHCHbIMM YacToTamu Hvxke 100 My, Ha 60/1ee BbICOKMX Ya-
CTOTax MOrpeLHOCTb BO3pacTaeT M3-3a BAUAHUA UHAYKTUBHO-
CTV 3BYKOBOI KaTyLIKW. 15 n3mepeHns napameTpoB CpeaHeYa-
CTOTHbIX U BbICOKOYACTOTHbIX FO/I0BOK CONPOTUB/IEHNE TOKO3a-
fatoLLero pesmcropa Heobxoanmo ysennuntb 4o 0,5-1 kOm.

Bawm noHagobutcs cnefytollee obopynoBaHue:

* MWNNMBOMILTMETP NEPEMEHHOIO TOKa. OH J0/MKEH UMETb
MOrpPeLLIHOCTb He XyXe 5%. MOoCKONbKY B ObITOBbIX LU -
POBbIX MyNbTUMETPaxX 06HOB/IEHME NOKa3aHUI MPONCXO-
AUT HefoCTaTOYHO YacTo, MPUBOpP CO CTPENOYHBIM U3Me-
puTENeM MOXET 0Ka3aTbCs HAMHOTO yA00Hee;

* reHepaTop CMrHanoB 3BYKOBOW 4YacToTbl. BennumHa He-
NCKaXXEHHOTO BbIXOLHOI0 HaNPSHXKEeHMNA LO/MKHA ObITb He
MeHee 1,5 B;

* yacTtotomep (0-200 Iw);

* MOLLHbIA (He MeHee 1 BT) HENPOBONOYHbLI TOKO3aaako-
Wwmin peamctop R.. PeanbHO Ha HeM paccemBaeTcqd HaMHO-
r0 MeHbLUas MOLHOCTb, HO U3MEHEHME COMPOTUB/IEHNSA
MpW Harpeee MOXET NOBANATb HA TOYHOCTb U3MEPEHWIA.
ConpoTuBeHNe 3TOM0 Pe3ncTopa MOXET ObITb BCEMO He-
CKO/bKO fiecATKOB OM, 3TO CHWMXKaeT TpeboBaHMA K Mak-
CUManbHOMY BbIXOLHOMY HanpsXXeHWIo reHepaTopa,;

e KannbpoBouYHbIl pe3ncTtop Rk Ero conpotusneHue on-
XHO 6bITb 6/TIM3KMM K Ren MOXET nexatb B fuanasoHe oT
340 15 Om. ConpoTusneHne HeO6XOLMMO N3MEPUTL Kak
MOXHO TOYHEe W/IN UCNOJIb30BaTb PE3NUCTOP C MUHUMASTb-
HbIM JOMYCKOM, OT HEr0 3aBUCUT TOYHOCTb U3MEPEHWNIA.
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Cnucok 060pyaoBaHUS MOXHO W3MEHSATb. BOMbLINMHCTBO
reHepaTopoB UMEKT COOCTBEHHYIO LKAy YacToThl, U 4acTOTO-
Mep B 3TOM c/lyyae He 06A3aTefieH, XOTA KaIMBPOBKY LUKa/bl He
MelliaeT NpoBepuTb. BMecTo reHepatopa MOXHO UCMOJb30BaTh
3BYKOBYIO Nnaty KOMMbOTEPA U COOTBETCTBYIOLLEE MPOrpaMm-
Hoe obecreyeHune, cnocobHOe reHepnpoBaTh CMHYcCOUAaNbHbIE
curHanbl. ns yBennyeHns HanpsaxXeHUa curHasa co 3ByKoBOWA
nnatbl MAW reHepaTopa MCMOMb3yeTcAd BHELWHWIA YCUNTEND,
aind KOHTpoNs hopmbl curHana - ocuunnorpad. Ecnm B kave-
CTBE reHepaTopa UCMonb3yeTcsA 3ByKOBas nnara, COnNpoTuse-
HMEe TOKO3aJaloLWero pesncropa XenaTtesbHO YMeHbLUTh 40
10-20 OM. 370 MO3BOMUT CHU3UTHL HEOBXO4MMOE BbIXOLHOE Ha-
Nps>XeHne 1 n36exkatb BEPOATHOI0 OrPaHNYeHNs CUrHana.

Ecnu nsmepeHunsa 6yayT npoBOAUTLCS BCEro O4MH pa3, 3TUM
MOXHO W OrpaHW4uTbLCA. B MPOTMBHOM Cfyyae ecTb CMbICA
CHabAMTb CXeMy HeOOXOAUMbIMU 31eMEHTaMM KOMMYyTauuu,
pasbemaMu U Npugatb e 3aKoHYeHHbI Bug (puc. 4.3). Mepe-
Kntoyatenb SAL No3BONSET BbIGpaTh CONPOTUBIIEHNE Kannbpo-
BOYHOIO pe3ucTopa, SA2 BbloupaeT pexxmm paboTbl yCTpoicTBa
(npoBepka, kannbpoBkKa, n3mepeHue). Mepeknoyarens SA3 1
fenntens HanpsXXeHua R4, R5 cornacosbiBalOT YPOBEHbL Bbl-
XO[HOr0 CUrHana ¢ YyBCTBUTE/IbHOCTLIO NMPUMEHAEMOr0 N3Me-
puTenbHOro Npuéopa,

©OrhMPLYITV . [ p— )
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Puc. 4.3. Cxema

i  m3mMepuTenbHOO ] h n*
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%0' Lnsa n3amepeHunii cxemy He06X0AMMO HACTPOMTL. [ 3T0ro
0] BMECTO fMHaMWKa MOLK/YaeTca KaninbpoBOYHbINA pe3ncTop,
b Perynupys BbIXOAHOe HanpsXKeHWe reHeparopa, Hafgo yCcTaHo-
n BMTb Ha KaMGpOBOYHOM Pe3nCTOpe HEKOTOPOE HanpshkeHue
A Uk ¥006HO BbiGpaThb ero Takum, YTobbl B MUAINBOMbTAX (MK
" [ecATKax MUNNBO/BLT) OHO OblSI0 YNC/IEHHO PABHO COMPOTUB-

D B I

neHunto Rk 310 NOBLICUT HArNAAHOCTb U3MEPEHWI 1 CHU3UT Be-
POSTHOCTb OWNGKK. MpK yBENMYEHUN HANPsXKEHNUS BO3pacTa-
eT TOYHOCTb, HO CneayeT y6eanTbCs, 4TO (hopma M3MepUTESb-
HOTO CUrHana He UCKaXeHa.



3anomHuTe: nocne KanubpoBKW PerynupoBath BbIXOAHOE
Hanps>xeHNe reHeparopa Heb3d [0 OKOHYaHUS BCEX M3Me-
PEHUI.

4.2.2. NlamepeHne akKTUBHOIO
CONPOTUBJIEHNSA

MpucoeAnHNB BMECTO KanMObpOBOYHOIO COMPOTUBAEHUSA
AVHaMUK ¥ BbICTaBMB Ha reHepaTope 4acToTy, 3aBeJOMO MeHb-
LY pe30HaHCHOM, namepsiem HanpskeHume U. Ecnm kann6-
poBKa 6blna «yA06HON», 3TO HanpshHKeHne 6yaeT YACNEHHO paB-
HO aKTWBHOMY COMPOTMBIEHWNIO 3BYKOBOM KaTylwKu Re (Mnm
10R€). B npoTUBHOM C/ly4ae CONPOTMBAEHWE 3BYKOBOW KaTyLL-
KW NOCTOSAHHOMY TOKY MOXHO HaliTu no opmyne:

b
«:=gd|Tr

roe Re- akTMBHOE CONPOTMB/EHNME 3BYKOBOW KaTyLwku (Om);
Rk- conpoTtmBneHne KanmbpoBoUHOro pesmctopa (Om);
U - Hanps)xeHue Ha 3BYKOBOW KaTylike (MB);
UKk- HanpshkeHve Ha KaimbpoBOYHOM pe3uctope (MB).
Bnpouyem, ReMOXHO 3amepuTb U HeMOCpPeLCTBEHHO OMMET-
POM, HO [laHHbI/ cnoco6 XopoLl TeM, YTO NO3BO/IAET aBTOMaTH-
YeCKM KOMMEHCUpPOoBaTb MOrPELHOCTb KaIMOpOBKN «U3Mepu-
TENbHOr0 CTeHfa». B panbHelwunx pacyetax WMCMOMAb3YHOTCS
YXe He caMyn UMMeLaHCbl, & UX OTHOLLEHWS.

4.2.3. N3mepeHne 4acTtoThl
OCHOBHOTO MexaHW4yeCcKoro pe3oHaHca

OnHaMUK nNpy 3TOM M BCeX MOCNeAYHLWMNX M3MEPEHUAX
[O0/KEH HAX04MTbCSA B CBOOGOAHOM MPOCTPAHCTBE 1 N0 BO3MOX-
HOCTK Aafiblle OT OTpaxatolmX MoBepxXHOCTel. XenaTesbHo,
4yTOObI 3BYKOBAs KaTyLlUKa 3aHsina Takoe e NOMOoXeHNe, Kak 1
B 6yZyLLeM rpoOMKOroBopuTese.

YacToTa 0CHOBHOIrO MeXaHM4YeCKOro pe3oHaHca NogBUXHOM
cucTembl FsHaxogumTcs Mo NuMKy umnegaHca. MNnaBHO MeHAs ya-
CTOTY reHepaTopa, Haxo4MM Ty, Ha KOTOPOIi NMOKa3aHUs BONbT-
MeTpa MakCMManbHbl. N4 NOBbILWEHNS TOYHOCTM PacyeToB U3-
MEpPEeHUs MOXXHO MPOBECTM NATb pPa3 MU B KayeCTBe pesy/bTaTa
NPUHATL CpeaHee apuMeTUYECKOe 3HAUYEHNE BETMUUH.

3anunwnTe He TOMIbKO YacTOTY, HO U NOKa3aHWa BONbTMETpa
£/rax. 1o HAUM HaxoguTCcsA UMnegaHc rPOMKOrOBOPUTENA Ha pe-
30HAHCHOI 4YacToTe i?n& HEeo6XOoAUMbIA ANa pacyeTa ApPYrux
napameTpoB. ®opmyna Ans pacyeTa i?n@&XMMeET TOT XKe BUA, UTO
nananRr:

(A
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rae R - MmnegaHc Ha vacToTe pe3oHaHca (Om);
Rk- conpoTtusneHune kannbpoBoyHoro pesucropa (Om);
U - Hanps>XeHWe Ha 3BYKOBOI KaTyuwke (MB);
UK - Hanps»keHue Ha KannbpoBoYHOM pesncTope (MB).

4.2.4. OnpepeneHne A06POTHOCTU

Mpexkae BCEro HYXXHO HaliTU R - cpefHee reOMeTPMUECKoe
OT 3HaYeHUW R uUR:

.

rge Rx- cpepHee reometpuyeckoe conpotusrieHne (Om);
Re- aKTMBHOE COMPOTMB/EHWNE 3BYKOBOI KaTyLLKKN (OM);
Rnm&x - MmnefaHC Ha YacToTe pe3oHaHca (Om).
Mocne 3aToro, nepecTpaviBas reHepaTop, HalAUTe YacToThl
Fi n F2 Ha KOTOpbIX nMnNeaaHC AMHAMWYECKOl FONOBKK OyaeT
paBeH R (pwuc. 4.4). MNMpaBWUAbHOCTb U3MEPEHUI MOXHO NpPOBe-
puUTb, BbIYUCNUB CpefiHee reoMeTpUYEeCcKoe 3TUX YacToT:

r = w

Puc. 4.4. Pe30HaHCHbIM
Y4acTOK Z-XxapaKTepucTmkm

onozgo [

sS®0ge. A UWEO

E ©OA

SmMERE

Ecnu pacyeTHbIn pe3ynbTaT F’0TAnYaeTca OT HalgeHHOro
paHee Fs60nblue, yem Ha 1 Iy, TO HY>XHO MOBTOPUTL BCE U3Me-
peHus 6onee akKypaTHO. [locne 3TOro HaiiTu BCMOMOraTesb-
HbI KOAPMUNEHT RQ XapaKTepu3yLNiA OTHOCUTENBbHYIO aMm-
NAUTYAY Pe30HAHCHOTO0 MUKa:

roe RO- KO3(h(UUMEHT;
Re- akTMBHOe CONPOTMBNEHWE 3BYKOBOM KaTyLKu (OM);
i?nM& - MMnNedaHc Ha YactoTe pe3oHaHca (OMm).
3HayeHna [O6POTHOCTMW BLIYMCIAKTCA MO CNEAYHOLWUM
(hopmynam:

<2,
CL=



0.,.

Ecnn y Bac xBaTuno TepneHua AoymTaTb 4O 3TOr0 MecTa
(nnn paxke NPoM3BeCTU U3MepeHusa), BaM ByfeT NPUATHO y3-
HaTb, UTO CYLLECTBYET U MEHee TPyaoeMKuii cnocob [41]. Ans
3TOro HEOH6XO4MM KOMMbIOTEP, OCHALLEHHbIV AYN/IEKCHON 3BYKO-
BOW MnaTol, CNOCOBHON 0AHOBPEMEHHO paboTaTh Ha BBOJ W Bbl-
BOJ curHana. Eule noHago6utcs nporpamma SpeakerWorkShop
N TOT camblii Npnbop, cxemMa KOTOPOro npueefeHa Ha puc. 4.3,
B HEM HY>XHO YMeHbLWUTb COMPOTMBAEHUE pe3ncTopa R3 Ao
5-10 Om n go6aBuTb BTOPOI BbIXOA, HA KOTOPLIN 6yAeT nogaH
curHan co exoga npubopa. 4ns cornacoBaHns ypoBHEW CUTHa-
na nNpuUroAnTCA BCTPOEHHbIN fenuTenb HanpsxxeHns. Heobxo-
OVUMbl COOTBETCTBYHOLLME Kabenun ans NOAKAYEHUS K BbIXO4Y
N NUHENHOMY BXOZ4Y 3BYKOBOM nnatbl. OAWH BbIXog npubopa
NOAK/OYaeTCH K BXOAY NeBOro KaHasia 3ByKOBOMN KapTbl, BTO-
poil - K BXOA4Yy NpaBoro, YTo MN0O3BONSAET CpaBHUBATb NOJAHHbIV
CUTHa/ W OTKJIUK.

MpUHUMN U3MEPEHUSA HUYEM He OT/INYAEeTCA OT paccMoT-
PEHHOrO, 3a UCK/IKOYEHMEM TOro, YTO UMMEeAaHC N3MepPAeTCa He
Ha CMHYCOMAaNbHOM, a Ha LUYMOBOM CUTHase 1 ANs U3MepeHuii
MCNOMb3YIOTCA He abCONOTHbIE 3HAYEHUA HaNPSXKEHWUIA, a Ux
OTHOLLEHMA. 3BYKOBas nnarta nog ynpasiaeHWem nporpaMmbl
SpeakerWorkShop pa6oTaeT 0fHOBPEMEHHO KakK reHepaTop Te-
CTOBOro CWUrHasa u Kak aHanmsatop cnekrtpa. O6paboTka pe-
3yNbTaTOB U3MEPEHUIA NPOUCXOANT aBTOMaTnyeckun. Becb npo-
LlecC 3aHMMaeT He 60/ble MUHYTbI, YTO AenaeT 3Ty nporpammy
OYeHb YA0OHBIM MHCTPYMEHTOM [A/151 MPOEKTUPOBAHUA U Ha-
CTPOWKM aKyCTU4Yeckoro odopmaeHus. ocnefoBaTenbHOCTb
KannoépoBKu npnbopa 1 paboTbl NOAPO6GHO OnMcaHa B JOKYMEH-
Taumm Ha carite pmpmbl Audua: www.audua.com.

4.2.5. OnpeneneHne 3KBMBaNEHTHOIO
obbema mMeToaoM A06aBOYHON MacChl

[na Havyana HY>XHO paBHOMEPHO Harpysntb guddysop m3-
BECTHOW MacCoW 1 BHOBb M3MEPUTb €ro Pe30HAHCHYH YacToTy,
3anucas ee Kak F’. OHa f0/mKHa 6bITb HMXe, YeM F Ha 30-50%.
Macca rpy3vkoB BblGupaetca U3 pacyeta npumepHo 10 r Ha
KaXkablil goim gnameTpa gudgysopa. Takum obpasom, ans ro-
NnoBKM AnameTpoM 25-30 CM HYXXeH rpy3 maccoil nopsika
100-120 r. MOXHO Mcnonb30BaTh Habop rpysnKoB OT anTey-
HbIX BECOB U/IN CTapble MefHble MOHETKN AOCTOUHCTBOM 1, 2, 3
1 5 Kor., NOCKO/IbKY WX BEC B rpaMMax COOTBETCTBYET HOMUHA-
ny. Ana moHeT o6pasua 1998 rofa COOTHOLLIEHWE HOMUHaNa U
Beca cfefyolLee:
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lkon.- 15r;

10kon. - 2r;
5kon. - 25r;
50 kon. - 3r;
lpyb. - 3.2T;
2pyb. - 5T1;

5py6. - 6,5T.

3aTeM Ha OCHOBe MOy4YeHHbIX Pe3ynbTaToB HEOOX0AUMO

paccumMTatb rM6KOCTb NOABMKHOW cucTembl Cnsno opmyne:
J
“ M (2*)v.0 '
roe M - go6aBouyHasi macca, Kl
C - TmbkoCTb, M/H.

Bonee npocToil, HO MeHee TOYHbLIN MeTO[ 3aKN4aeTcs
B HENOCPeLCTBEHHOM M3MepeHuUY CMeLLeHns Anddy3sopa nog 3a-
[aHHOW Harpy3kow 1 BblumcneHmn C no cnefytolleli popmyne:

£\ =:
9aT
roe M - nob6aBoyHas Macca, Kl
XT- CMelleHne, M.
Ncxoas 13 MOMyYeHHbIX pe3ynbTaToB, 3KBMBANIEHTHbI
06bemM V (M3 paccumMTbiBaeTCs Tak:

roe C~ 340 m/c - CKOPOCTb 3BYKa B BO3AYXE;
r~ 1,293 kI'/m3- NNOTHOCTbL BO3AYyXa;
Sdm2- ahekTUBHAA naouwage Auddysopa, cosna-
JaroLlasn Ha HU3KNUX YacTOTax C KOHCTPYKTUBHOWA.
Ong kpyrnblx gudys3oposB MOXHO KCMNOMb30BaTh YNPo-
LEHHYIO NPaKTMYecKyto hopmMyny, JatoLLyto pe3ynibTar B 60/ee
YAO06HbIX AN MOCNeLYIOWNX pacyeToB efuHULAX - NNTPaX:

Viy= 0 "N
Ovametp gnddysopa D (B caHTumeTpax!) MOXHO u3Mme-
pUTb NIMHERKON MO cpefHeMy AuvameTpy rodpa. Cns JO/MKHA
6bITb BblpaXkeHa B MM/H.

4.2.6. OnpepeneHne 3KBUBaNEHTHOTO
obbema meTogomMm pfo6aBoyHOro obbema

[ns 3T0ro Heo6XOAMM 3aKpPbITbli M3MEPUTENbHbIA ALWMK
N3BECTHOro 06beMa. B HeM He06X0AMMO B COOTBETCTBYIOLLEM
OTBEPCTUWN TEPMETUYHO 3aKPenuTb AMHAMUK. Y [06Hee BCero
YCTaHOBUTb €0 MarHUTOM HapyXy, NOCKO/bKY ANHAMUKY BCe
paBHO, C KaKOi CTOPOHbI Y Hero pabounini 06bLem, a Bam OyaeT



npoLle MoAKNIYaTh NpoBoja. [a v NUILIHWUX OTBEPCTUI Npu
3TOM MeHbLue. Ob6bem Kopryca 0603HayeH Kak Vh

3atem npoussecT naMepeHus F (pe30HaHCHOW 4acTOTbl
AVWHaMWKa B 32KPbITOM KOPMYCe) Y COOTBETCTBEHHO BbIYUC/IUTb
pe3ynbTupytoL e 406POTHOCTH B aKyCTUYECKOM OhOPMIIEHNM

Qeun Qj. MeToanKa N3MepeHUa NOMHOCTbIO aHaorMyHa
OMUCaHHOW Bblle. Bo3HMKaloWMe B HEKOTOPLIX Cly4vasx Ao-
MOMHUTE/IbHbIE MAKCUMYMbl 1 MUHMMYMbl UMMNeAaHca CBUe-
TeNIbCTBYIOT O HANNYUW LLeNIel NN BO3AYLLUHbIX MasyX.

JKBMBANEHTHbI 06bEM HAX0AMTCS NO hopMyne:

pM,

rge V - 3KBMBANEHTHbIN 06beM (N);
Vb- o6bem Kopnyca (n);
Fc- JacToTa pe3oHaHca B 3aKpbITOM ohopmneHun (w);
Fs- yacToTa pe3oHaHca B cBO60AHOM rpocTpaHcTse (ML);
Qe- f06pPOTHOCTL B 3aKPLITOM ONOPMIIEHUN;
Qes- 106POTHOCTbL B CBOGOAHOM MPOCTPAHCTBE.
MpakTUyeckn ¢ TeMU Xe pesyibTataMy MOXHO MUCMO0/b30-
BaTb 1 6051ee NpPoCTyro popmyny:

u T

roe Va- 9KBUBANEHTHbIV 06beM (n);
Vb- o6bem kopnyca (1);
Fc- yacToTa pe3oHaHca B 3aKpbITOM ogopmaeHum (I');
Fs- yacToTa pesoHaHca B cBo60AHOM npocTpaHcTee ().
MocKonbKy B MOCNeAHI0 (hopMyny BXOAUT TOMbKO OAUH
n3MepsemMblii napameTp (4acToTa), 419 U3MEPEHMNSA 3KBMBANEH-
THOro 06bema MOXHO MCMOJb30BaTh eLle 0ANH cnocob. OH oc-
HOBaH Ha NPSMOM M3MepPeHUN YaCcTOTbl OCHOBHOIO pe3oHaHca B
aKycTuyeckom othopmsieHUM 1 6e3 Hero. Ansa paboTbl UCMOSb-
3yeTcsl HECNIOXHbI npubop [17].
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Cxema npepctaBniseT co60/ CUMMETPUYHBLIA MYNbTUBKG-
paTop, YacToTa reHepauuv KOTOPOro onpejensercs 4acToToM
MeXaHW4YecKoro pe3oHaHca rosioBku. Mpu nNogkNYeHHOR ro-
NOBKe A0CTaTOYHO fIerKoro Ton4ka no guddysopy, 4tobsl cxe-
Ma Hayana reHepuposats. C nomolbio pe3uctopos R2 n R3
YypaBHOBELLUMNBAKT CXeMY U yCTaHaBINBAKOT MOLLHOCTbL KoJieba-
HWiA. Mpu ncnonb3oBaHUM 6IM3KUX NO NapaMeTpam TPaH3UCTo-
POB MOXHO B3ATb CIBOEHHbI NepeMeHHbI pe3ncTop. Ycrapes-
Wwue TpaHsucTopbl M201 3ameHAwT Ha 1214, 'T403, KT814,
KT816, KT818, a npyn cmMeHe MONAPHOCTN HaNPsAXeHUs nNuTa-
HMA Ha KT815, KT817, KT819 ¢ ntobbiMm 6YKBEHHbIM WHAEK-
com. OfHaKo B 3TOM CNyyae CXema MOXeT paboTaTb HeyCTOnYu-
BO M3-3a2 OOMNbLUErO HAampsXKeHWUA OTKPbIBAHWUA KPeMHUEBBIX
TPaH3MCTOPOB, MO3TOMY HafeXHee MCMo/b30BaTb repmaHue-
Bble. HefaBHO B Mpofaxe MosBMNACb Takafd KOHCTPYKLUSA
B BMAe Habopa A/ caMOCTOATEe/IbHOM COOPKM.

Mpubop NpUrofeH 418 N3MepPeHUs Pe30HaHCHOW YacToThbl
roN0BOK B NOGOM aKyCTUYECKOM O(OPMJIEHUMN, HO CrefyeT
yuunTbIBaTh, YTO A8 AC C a30MHBEPTOPOM BO3MOXHO BO3HUK-
HOBEHWe KonebaHMn Ha YacToTe ero HacTpoiku. MoaTomy npw
n3mepeHunax Tpyby ®W cnepyet sarnywute. Ana onpepaene-
HMA YacTOTbl NPUTrOAeH N0 YacToTOMEpP UAU MY/bTUMETP.
Ero mMOXHO NOAKNHOUYNTb HEMNOCPEeACTBEHHO K rO/IOBKE WU
K KO/INEKTOPY OAHOr0 U3 TPaH3MCTOPOB. [py perynspHbix n3-
MepeHnax npubop MOXXHO BBIMOMHATL B BUAE MPUCTaBKM
K MY/IbTUMETPY MU 006 bEAVHUTL C HECTIOXHbBIM YaCTOTOMEPOM,
CXeMbl KOTOPbIX HEOAHOKPATHO Ny6/IMKOBANWCh B NOMYNSPHON
nntepartype.

[JaHHbIX, NONyYeHHbIX B pe3ynbTaTe BCEX U3MEPEHUiA, foC-
TAaTOYHO A/19 pacyeTa aKyCTUYeCcKoro oopMIeHns HU3Ko4vac-
TOTHOrO 3BeHa CaMoro BbICOKOr0 Knacca. A Kak OHO pacCUuTbl-
BaeTCs, 3TO Y>Ke COBCEM fpyras ucrtopus... (pasgen 4.4).

4.3. BNWAblI AKYCTUYECKOTO
OPOPM/NEHWNA

OCHOBHbIe Npo6/1eMbl NPy KOHCTPyMpoBaHUn AC Bbi3biBa-
eT Bbl6Op HM3KOYACTOTHOrO aKyCTMYECKOro OhopM/IEHUS.
C BbICOKOYACTOTHbIM BCE 06CTOMT HAMHOTO MPOLLE - OHO 06blY-
HO BXOAWUT B KOHCTPYKLMIO AMHAMUYeCcKOW ronosku. Cyuie-
CTBYET MHOI0 BapMaHTOB HU3KOYACTOTHOrO odhopMaeHus. Mpu
ero pacyeTe HeO6XOAMMO YYMUTbIBATb HE TO/IbKO XapaKTepucTu-
KW rOfIOBKU, HO U aKyCTUYECKMNe CBOMCTBA NOMELLEHNS Ha HU3-
KMX 4YacToTax (MepefaToOyHYH XapakTepuctuky). Ans 6biTo-
BbIX MOMELLEHWNIA ee BUAHME 0ObIYHO HEBE/IMKO, HO Ca/lOH aBTo-
MO6UNA B CUNY ManbiX pasMepoB YXXe CTaHOBUTCA O4HUM U3
3/IEMEHTOB aKyCTUYeCcKoro odopmseHus. MoaTomy camble pa-



AVKanbHble NHOOUTENN HAYMHAKOT COo3faHue ayAanmocUCTeMbl
C BbIGopa cooTBeTCTBYIOLWEro asTomobuns. MogpobHo nepega-
TOYHAsA XapaKTepucTMKa canoHa byaeT pacCMOTpeHa no3jaHee,
MoKa [0CTaTOYHO 3HaTb, YTO Ca/iOH /IErKOBOr0 aBTOMOGWNSA
CpefHMX pa3mepoB o0b6ecrneymBaeT aKyCTMUYECKOe YCueHue
(noabem) yacToT HUXe 100 'y npumepHo Ha 10-15 ab [31].

4.3.1. Knaccuukayma HM3KOYacTOTHOTO
aKyCTUyeckoro oopmseHuns

B KOHCTPYKTUBHOM UCMOSTHEHUW aKyCTUYECKUX CUCTEM CY-
LLECTBYIOT [Ba Knacca - KOpnycHble (He3aBUCUMbIE) U BCTPO-
eHHble. OfHAaKO MOMbITKA KnaccuuumpoBaTb akKyCTUYecKoe
ohopMneHMe Ha OCHOBE €ro KOHCTPYKTMBHOIO UCMOIHEHMSA NO-
Ny4arTCca rPOMO3AKMMU N 6eccCUCTeEMHbIMU. HaMHOro yao6Hee
NOCTPOUTb KNacCU(PUKaLMIO HA OCHOBE aKyCTUYeCKOW Harpys-
K1 gndysopa v ncnonb3oBaHUM ero n3nyyeHus. Mo cBsasu n3-
ny4yatens co cpefovi AC MOXXHO pas3fieMTb Ha CUCTeMbl NPAMO-
r0 U3Ny4YeHUs, PYynopHbIE, CUCTEMbI C MEPEN3NTYUYEHNEM U KX
KOMOUHaLNN.

AKYCTUYECKU pasrpy>keHHoe oopmneHne (Free Air) - 3To
Takoe 0hopm/ieHMe, B KOTOPOM MepeMelleHne auddysopa or-
paHN4YMBaEeTCH TOMbKO XXECTKOCTbIO MoABeca, a ConpoTUB/EHNE
n3nyyeHns Mano. Ha pyccKuin s3blK 3TOT TePMUH 06bIYHO Nepe-
BOAAT KaK «OTKPbITOE OOPM/IEHNE» N HEPELKO OLLUMOOUYHO CBSA-
3bIBAKOT C KOHCTPYKTMBHbLIM ncnonHeHnem AC B Kopnyce 6e3
3aflHeli CTeHKMN.

OTANUNTENbHbIN NPU3HAK BCEX BUAOB OTKPLITOr0 akycTm-
4eCKOro o(hOPMIEHMA - OHWU He NOBbILWADT Pe30HAHCHYI0 Yac-
TOTY ¥ NonHyt fobpotHocTb AC. Moatomy nog onpeseneHue
Free Air nonagaeTt v 3aKpbITbli KOPMNYC 04eHb 60NbLLIOT0 00be-
Ma (HaMHOro0 60/bLIEro, Yem 3KBMBANEHTHbIN 06bEM FONOBKW),
4TO NPMBOAUT K NyTaHULE NPU «KOHCTPYKTUBHOW» Knaccugm-
Kaumm.

AKYCTWYECKN Harpy>keHHoe oopmieHue - 3T0 oopmie-
HWe, B KOTOPOM CMeLleHne angdysopa orpaHNUYeHo rnaBHbIM
06pa3oMm yrnpyrocTbio BO34yXa U CONPOTUBEHNEM U3TYHEHWS.
Pe3synbTupytowas o6poTHOCTL M YacToTa pe3oHaHca Bcerga
OKa3blBatOTCS BblLLE, YEM Y MCXOAHOM rON0BKN. AKyCTnyeckas
Harpy3ska MOXeT C03/aBaTbCs KaK C O4HOW CTOPOHbI AU({Yy30-
pa, Tak 1 ¢ 0benx. B nocnegHem cnydae AC yxe He OyaeT AB-
NATHCSA CUCTEMOWA MPSMOro NU3NYYEHNUS.

CucTemMa OAMHAPHOrO AENCTBUA WCMOMb3YeT M3NydeHue
TONbKO OfHOI CTOPOHbI Angdysopa. MN3nyveHue obpaTHOW
CTOPOHbI HEWTPANM3yeTca akyCcTMUYecKUM 0hopmaeHmneM. [aH-
Hble CMCTeMbl 06ecneynBatOT HaMMeHbLUME (Pa30Bble MCKaXe-
HUS CUrHana.

A
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CucTema [BOHOrO AeiCcTBUA 415 YBEMYEHUSA OTAauM Ha
HU3KMX 4acToTax MCNOJMb3yeT M3nyyeHne 06enx CTOPOH And-
(hy3opa. Tak KaK BO36y>XJaeMble nepefHein 1 3afHein noeepx-
HOCTAMK Anhdy3opa 3ByKOBbIE BOJIHbI HAXOAATCS B MPOTUBO-
(hase, Ans obecrneveHns NX CUHMa3HOro N3nyyYeHms He06xo0aUMo
BBECTU 3aePXKKY O4HOW M3 BOMH. MOCKO/IbKY MY3blKasibHbll
CUTHaN He SABMAETCA MEPUOLUYECKMM, MPU 3TOM Hen3bexHo
NPOSBNATCA UCKAXEHNN («pasMbITOCTb») pe3ybTupytoLe-
ro curHana. Kpome T1oro, BO3MOXXHO YBeNUYeHNEe HepaBHOMED-
HocTn AYX, nockonbKy (ha3osblil casur 180 rpagycoB BbINo/-
HSIeTCS TONbKO A5 KAKOW-TO OAHOW YacTOThl.

Ha puc. 4.6 npuBefeHa Kiaccugpukaums pacnpocTpaHeH-
HbIX BUOB aKyCTUYECKOro ohopmaeHns. MeTogmka nx pacue-
Ta 6y4eT npuBejeHa Nocne pacCMOTPEHUA OCHOBHbIX BapuaH-
TOB. KOMOGUHMPYSA MX, MOXHO CO3[4aTb HOBble KOHCTPYKLWW,
BMOJIHE YKNafblBatoLwMeca B paMku knaccmukaymm. Ho nony-
YMBLUMECSH MOHCTPbI, CKOpee BCero, 6yayT HanoMMUHaTb TPaHCy-
PaHOBbIE 3MIEMEHTbI: B TEOPUY CYLLECTBYHOT, a C MPaKTUUYECKUM
NPYMeHeHWeM - Npo6emMbl.

Puc. 4.6. Knaccm(*)MKa_ JufIEH MJIHKTTML T34l THHYEsTy

LMSt aKyCTMYECKOTO
oopmneHns

o NP o1 VHEQ OTO OO E zj[:|

FVifci
3HAEH

OrfghbLLA njMI

M3-brb
pkycnmcBara

W C-HIHH HigH OpronaBpTpp

rUALhH'Ui hUNYTHT

Fi*:H IMA njp.di daiimuupicp
mBrantra-siH

3iiicpbiib/1 Ne Ne 11
n_P+ peioH33cp

D1 0~ jjetfl-tf LwaHHWprd
LLITYYLLIAEMMOATO MOTWELCIKXQ
[INe INe MAATTIFHI

TalGHBITUp  liniYnblYy-
nncriay e TaniLioka
PKHAH



4.3.2. OTKpbITOE OhopMsieHue

M3 BCex CyLLecTBYIOLWMX BUAOB OTKPLITOr0 akyCTUYeCKOoro
0(hOpM/IEHNSA HanbOo bLLEe pacnpoOCTPaHEHME Ha CErOAHSLLHWUIA
[eHb MONyUnn akycTuYeckuin akpaH (puc. 4.7a). B aHrnosa3bliy-
HON TepMUHOMOrMM ANs 0603HAYEHUSA 3KpaHa MCMOJb3yeTCs
TepmuH Infinity Buffle (6eckoHeuHas noBepxHOCTbL). B faHHOM
c/lyyae 3TO 03HA4aeT, YTO pasmepbl 3KpaHa HaMHOro 6osblue
MaKCUMMasnbHOM [ANWHbI BOJIHbI AMana3oHa BOCMPOU3BOAUMBIX
4acToT. AKYCTUYECKMIA 3KPaH B YNCTOM BUAe AN 0POPMIeHUS
HU3KOYaCTOTHbIX FO/I0BOK He NpuMeHseTcs BBUAY 60/bLINX
NIMHENHbIX pasMepoB, Ha NPaKTUKe UCNOJb3YKTCA ero «yKopo-
YeHHble» Bepcun. 3HaunTeNbHO 6onbluee pacnpocTpaHeHue
nony4Ynia KOHCTPYKTUBHAA Pa3HOBUAHOCTb aKyCTUYECKOr0 3K-
paHa - OTKpbIThIA Kopnyc (puc. 4.76) [12,119].
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a) 6) B) \ Puc. 4.7. OTKpbITOE
aKycTuyeckoe ogopmne-

HVE: a - aKyCTUYeCKUii
3KpaH; 6 - OTKPbITHINA
Kopnyc; B - naHenb

/ aKyCTMUYeCKOro conpo-

TMBNEHUA

OfHako 3TUM BMAaM aKyCTUYECKOro O(OpPM/IEHUSA CBOM-
CTBEH 06 M1 HegocTaToK. VM3nyyaemble 3afHeli NOBEPXHOCTbIO
Anddy3opa BoHbI, 0rnbas aKpaH, CKIagblBaloTCA C NPAMbIMMU.
Pa3HOCTb NMYTWN 3TUX BOSIH HEBENMKA, MO3TOMY Ha HU3KMX Yac-
TOTaX OHW 0Ka3bIBAKOTCA NPaKTUYECKN B NPOTMBOMAa3e 1 ocnab-
naiTca. B pesynbTarte yactoTa cpesa oopmaeHns T okasblBa-
eTCH 3aMeTHO BblLUe YaCTOThl pe3oHaHca rofioBku F . bnarogaps
aToMy AUX ANHAMUYECKOM F0JIOBKN B ManorabapMTHOM 3Kpa-
He WX OTKPLITOM KOPMYyCe Ha 3TOM y4acTKe CnajaeT C KpyTus-
HolM 6 4B/OKT, YTO MO3BONSET CUMTATb €ro akyctnyeckum ®BY
nepeoro nopagka. Huxe 4yactoTbl pe3oHaHca KpyT13Ha Bo3pac-
TaeT [0 18 ob/0KT. TeopeTUYecku ¢ y4eToM rnepesaTo4HOM Xa-
pPakTepucTuUKmM canoHa cymmapHaa AYX Ha HMKHUX YacToTax
[LOMKHA UMeTb MOAbEM, HO NPU UCNONb30BAHUN peanbHbIX ro-
NOBOK 3TOr0 He MPOUCXOAMT. MakKCUMyM, Ha 4YTO MOXHO pac-
CUMTLIBATb B 3TOM C/lyyae, - HebonbLIOW «rop6» B o6nactn 50-
70 'y [24].

OCHOBHble JOCTOMHCTBA 3TWUX BapMUaHTOB OTKPLITOro oghop-
M/IEHUA: HU3KUE HeNMHEeNHble UCKaXeHUs, rnagkas (asosas

c!
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XapaKTepucTnKa u OTCYTCTBUE BblIOPOCA Ha MEPEXOAHON, 4YTo
MOMOXUTENIbHO CKa3blBaeTCA Ha My3blKalbHOCTW BOCNPOU3Be-
AeHnsa. HepoctaTok ManorabapuTHbIX KOHCTPYKUWIA - ocnab-
NeHHOe BOCNPOU3BeAeHNe HMU3LIMX YacTOT, BbI3BAHHOE C/I0Xe-
HMeM NPSIMOW 1 06PaTHOW BOJH.

BapunaHTOM OTKPbITOro akycTU4eCKoro opopmeHns MoX-
HO TakXe CYMTaTb NaHelb akKyCTUYeCKOro CONpPOTWBAEHUS
(MAC, Aperiodic Membrane). B aTom cny4yae ofiHa U3 CTEHOK
Koprnyca rpoOMKOroBopuUTeNs UMeeT 3HaUYNTEeIbHOE KOIMYECTBO
OTBEPCTUI Hebonbwioro anametpa (3-10 mMMm), MHOraa nepe-
KPbITbIX HEMNOTHON TKaHbto (puc. 4.78). HasHaueHue MAC -
NornoTUTb UK XOTS Gbl 0CNAONTL M3NYyYEHME 3a[JHEW CTOPOHBI
anddysopa. Mpy Takol KOHCTPYKLUK ero KonebaHua yactuy-
HO AemMN(UPYOTCH, YTO MOXET MPUBECTU K HEKOTOPOMY MOBbI-
LEeHN0 AO06POTHOCTU M Pe30HaHCHOW YacToTbl. WHorga atot
BUA OPOPMIEHNS Ha3bIBAOT «MOMY3aKPbITbIM». O4HAKO C TeM
XKe YCnexoM MOXHO paccMaTpuBaTh €ro U Kak 3akpbITblii KOp-
nyc ¢ 60NbLWNMN yTeUYKaMU UK COBOKYMHOCTb 60/bLION0 KO-
Nn4YecTBa MaNieHbKUX (Da3oMHBEPTOPOB. [MpuMeHseTcs 3TOT
BUZ O(DOPMJIEHNA PefKo, a yAauHble KOHCTPYKL MM BCTpeyaroT-
cs ewe pexxe. OCHOBHasA NMPMUYMHa - OTCYTCTBUE HALEXHOWN Me-
TOAWMKMA pacyeTa M CNOXHOCTb «LITYYHOr0» W3rOTOB/EHNS.
B 3aBMCUMOCTN OT KOHCTPYKTUBHOIO UCMONHEHUS N HACTPOIA-
KW 3TOT BUJ aKyCTUYECKOro opopmMIeHNs NPUHUMAET NOPSAL0K
OT NepBOro Ao BTOPOro.

4.3.3. NNabnpuHT

BmecTo TOro 4to6bl 60p0THCS C M3TYUYEHUEM TbI/IbHOMN CTO-
poHbI Angdy3opa, ero MOXHO UCMNO/b30BaTb. Tak NMOABUINCH
eANHCTBEHHbIE B CBOEM poje OTKpbiTble AC [ABOWHOr0O [feW-
CTBMA - NaBUPUHTHbIE, B aHT1093bIYHON TepMUHONOrMM Trans-
mission line (nMHK1s nepegayumn). 3a py6exxoM oHM 6b1Iv 0CO6EH-
HO NONyNApPHbI B Hayane 70-X rofoB, YyTb MO3Xe BblMycKanacb
N oTeyecTBeHHad akycTuyeckas cuctema 6 ACJIL B HacToswee
BpeMs Takue AC BbinyckaeT gompma TDL.

B 37Ol KOHCTPYKLUMW ThiNbHAas CTOPOHa Anddysopa coob-
LWaeTCs C OKpY>KatoLeli cpeoli yepes Tpy6y-BonHoBoA. Korga
CpefHAs AnvHa Tpy6bl paBHa NOJIOBMHE A/IMHBI BO/HbI U31y4a-
eMOli YacTOTbl, HAaCTyMaeT Pe30HAHC U OTKPbITbIV KOHeL, Tpy6bl
n3ny4vaeT CUH(a3HO C nepefHell CTOpoHONM Auddysopa. Mpw
[ANMHAX BOJH, KOTOPbIe KpaTHbI 0,75 pe30HaHCHOW AWHbI BON-
Hbl, HAaCTYNaeT aHTUPEe30HAHC TPYObl U NPOUCXOLUT CHIDKEHMNE
pa3BMBaEMOro eii 3ByKOBOTO aB/eHns. B 60/1bLLINHCTBE KOHCT-
PYKLWIA BOTHOBOA UMEET CMIOXEHHY MU CBEPHYTYHO (hopMmy,
4TO M NOCNYXXUN0 NOBOAOM N5 HA3BaHMA.

OO6bI4YHO BOSIHOBOZ, MMeeT NPSAMOYrONbHOE CeyeHue, Npu-
6n13UTeNbHO paBHoe nnouwaan anddysopa. OHO MOXET ObITb



NOCTOAHHbIM (puc. 4.8a) WAM yBeNM4MBaTbCA NO Xody nabu-
puHTa (puc. 4.86). B atom cnyyae nabupuHT npeBpalyaeTcs
B CBEPHYTbIV pynop.

a)
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Puc. 4.8. NabUpuHT:
a - MOCTOSIHHOIO CEYeHUs;
6 - cBepHyTbIli pynop

JocTtonHcTBa nabupuHTa: BbicokMiA KM, ynydweHHoe
BOCMpoOMn3BefeHne HM3WKNX 4actor. OCHOBHOW HeAoCTaTok -
6onbLumne pasmepsl. MocnegHee 06CTOATENLCTBO HE UMENO 3Ha-
YyeHus, Noka nabupuHTHble AC MCMONb30BaNCh B JOMALLHUX
ayfmocuctemax He6o/bLLIOW MOLLHOCTU C OFpaHUYeHHbIM fua-
NnasoHoOM HWKHKUX yacTtoT (50-100 I'y). Ho ¢ nosiBneHmMem wmc-
TOYHMKOB NPOrpaMmM 1 yCUAuUTeNel ¢ pacluMpeHHbIM HU3KoYac-
TOTHbLIM 41Mana3soHoM OHUM BbICTPO COLLN CO CLEeHbI. He nocneg-
HIOK pOJfib Cbirpasl B 3TOM TOT (pakT, YTO NPWU paclinpeHun
[marnasoHa 4acToT BHU3 A/IMHa nabupuHTa pacTeT Cc ycTpallaro-
el 6bICTPOTONM (3aBUCMMOCTbL-TO 06paTHO MPOMOPLUOHaNb-
Haa!). OfHaKo Cy6beKTMBHOE KayeCTBO 3BYyYaHUA NabUPUHT-
HbIX AC CYLLIECTBEHHO BblLLIE, YEM (PA30MHBEPTOPHbLIX. O6BAC-
HAETCA 3TO TeM, YTO NIAOUPUHT UMEET Nydline nepexofHble
XapakTepucTukm, Yem pasoMHBEPTOP, a NPaKTUYECKN CUMMET-
prvyHas Harpyska Ha AugpQy3op crnocobCTBYeT YMeHbLUEHUIO
NCKaXXEHMNI, BHOCMMbIX FO/10BKO.

4.3.4. 3aKkpbITbll KOpnyc

3akpblThIli Kopnyc (3akpbiThil Awmk, 37, Closed Box,
Sealed Box) - 310 odhopMneHne BTOporo nopsigka (puc. 4.9a).
OH Mano 4yBCTBUTENIEH K OTK/IOHEHUAM XapaKTepPUCTUK, YTO
Hapagy ¢ ApYrMMun 4OCTOMHCTBAMW CHUCKANO eMy OonpejeneH-
HYI0 NONyNAPHOCTbL cpeau Ntobuteneli car audio. Mo cpaBHe-
HUKO C MHbIMW BapuaHTaMy akyCTMYECKOro ogopM/IeHUs ero
06beM MUHUMaJIEH, a Ka4eCcTBO 3ByYaHus HauBbiclwee. OCHOB-
Hble ero JOCTOMHCTBA - MpeKpacHas rnepexofHas xapakTepHe-
TUKa 1 OT/INYHOE CONpPSXEHME C nepefaToyHOn XxapaKTepucTu-
KOl canoHa aBTomM0o6una (npegcrasnstoLiero cobon @ HY Bsro-

0
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Puc. 4.9. AKycTnyeckoe
O(hOpPM/IEHUE: @ - 3aKPbIThIV
Kopnyc; 6 -3aKpbITbIli
KOpNyC C PEXXEKTOPHOM
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Kamepoii

poro nopsgka). 910 TeOpeTUYeCKN NO3BONAET NOMYYUTb NIOC-
Kyto AYX. HegocTtaTok - Hu3kuii KA, uto TpebyeT MoBbl-
LUEHHOWA MOLLHOCTU YCUNNTENSA, U MOBbILIEHHbI YPOBEHb YeT-
HbIX FAPMOHUK 13-3a HECUMMETPUYHOMN Harpysku angoysopa
[12].

PaboTa AMHamMWYeCKOW roNoBKM B 061aCTU OCHOBHOIO Me-
XaHWYeCcKOoro pe3oHaHca 0KasblBaeT 3Ha4YMUTeIbHOE BIUSHME Ha
XapakTep 3ByYaHMs aKyCTUYECKON CUCTEMbI B Lie/IOM. Pe30HaHC
[OMKEH ObITb 3(h(PeKTUBHO MOAABMEH, B NMPOTUBHOM C/y4ae
3By4YaHue OyaeT COMPOBOXAATbCA HeXeflaTe/bHbIMU NPU3BY-
Kamu (rynom, «6y6HeHnem»). Mpuuem npu n36bITOYHOW A06-
POTHOCTW FOTOBOIN aKyCTUYECKON CUCTeMbl MOAaBUTb €ro He-
BO3MOXXHO faxke Mpu UCMoNb30BaHUN COBPEMEHHbIX YCUINTe-
Neil ¢ BbICOKAM AeMMNUHr-(akTopom. B 3TOM cryyae MOXHO
nepenTn K akyCTUYECKNUM MeToAam AeMnpupoBaHus.

B aKkycTnuecknx cuctemax nepBoil 0TeHYeCTBEHHON CTepeo-
(hoHnueckoin pagmonbl «CUMGPOHUA» UCNONb30BANICA HU3KO-
AOOPOTHbIN peXXeKTOopHbI hunnbTp (puc. 4.96). OH npeacTas-
nsan coboii oTAeNbHbI 06BEM B HMXHEN YacTyn Kopnyca ¢ ByMSA
oTBepCcTMAMM AuameTpamy 23 M 31 MM B TOPU30OHTa/IbHOM
neperopogke. YactoTbl HacTpoilku coctasnsnm 50 n 100 Iy,
®unbTp NpegHasHavancsa Aas 4acTUYHOro nogasneHus 1-n u
2- rapMOHWUK CEeTeBOW 4acTOTbl /1aMMNOBOr0 YCUIUTENIbHOIO
TpakTa, a TakXe YCTPaHsAN Hen3beXHblli «rop6» Ha AUX B 06-
nactn 60-80 Iy, XxapaKTepHbIli 415 0ObIYHbIX B TO BPEMS BbICO-
KOAOOPOTHbIX AUHAMUKOB (07> 1)-

B coBpemMeHHbIX aKyCTUYeCcKMUX cucTeMax, OfHaKo, Takas
KOHCTPYKLMA UCNONb3yeTcs KpaiiHe peako. AnHamunyeckue ro-



NOBKW HWU3KOW AOOPOTHOCTU 1 BbICOKAs MOLLLHOCTb YCUIUTENEN
NO3BONAKT 060ATUCH 63 ITUX YXULLPEHUIA. TeM He MeHee AaH-
HblA METOZ, faeT BO3MOXHOCTb UCMO/b30BaTb BbICOKOA00OPOT-
Hble JMHaMUYeCcKue rofoBKy B Koprycax He6o/bLoro o6bema,
YTO aKTyaJbHO UMeHHO And car audio. 3TO NO3BO/SAET COXpa-
HUTb BbICOKYIO YYBCTBUTE/IbHOCTb aKyCTMYECKOW CUCTeMbl U
noayyuTb Npu 3TOM rnagkyro AUX. HemanoBaXxHo 1 TO, YTO
pasmepbl pe3oHaTopa Masibl B CpaBHEHUW C ATMHOIN BOMHbI Aeil-
CTBYIOLLMX Ha Hero KonebaHuid [130, 131].

4.3.5. ®a3onHBepTop

CerogHs 6e3 npeyBenMUYeHNA MOXHO CKasaTb, UTO (Da30UH-
BEPTOP NoJsiyuns HanbosbLuee pacnpocTpaHeHe B KOPMYCHbIX
aBTOMOOW/bHBIX (Aa U He TONbKO aBTOMOOUBLHBIX) cabByde-
pax. /13 Bcex BO3MOXHbIX BAPUAHTOB aKyCTUYECKOr0 opopmie-
HWSA OH BbIFOAHbIM 06pa3oM coYeTaeT B cebe BbICOKYH apdek-
TUBHOCTb C NPOCTOTOW M TEXHONOTMYHOCTHIO U3TOTOBNEHUS U
HacTpoiKK. Mo3TOMy (Pa3oOMHBEPTOPbI COCTABAAKT 6O/bLUNH-
CTBO Cpefy NPOMbILL/IEHHbIX U TIOOUTENbCKUX KOHCTPYKLMWIA.

dasouHsepTOp (P U, Vented Box, Ported Box, Bass Reflex)
npeacTaBnseT coboit 0TBEPCTUE UK TPYOY OnpefeneHHoro ce-
yeHnsa n ganHbl (puc. 4.10a). KOHCTPYKTWBHOE WCMOJSIHEHWE
(hazomHBEPTOPA MOXET ObITb Pa3/IMYHbIM (OTBEPCTUE B NaHENN,
LWesib, TOHHE/b KPYrnoro uan npsMoyrosibHOro CeY4eHus), Ho
NPUHUMN JeACTBMSA OAWMH W TOT Xe: Macca Bo3fgyxa B 00beme
nopta asonHeepTopa BefeT ceba Nofo6HO auddy3opy gUHa-
MWKa, ABNSACh UCTOYHUKOM 3BYKOBbIX KO/le6aHMIn Ha YyacToTe
HacTpoliku [12, 119].

®UN - oopmneHne TeopeTUYECKN 4YeTBEPTOro nopsaaka
(peanbHO - OT TpeTbero A0 4YeTBepTOro, B 3aBUCMMOCTM OT
NCMONHEHUS U HACTPOIKK). Mo3ToMy Aaxe C y4eToM nepepa-
TOYHOI XapakTepuCTUKN casoHa Nnockas cymmapHas AUX He-
JOCTUXUMA. [OCTOMHCTBO - BbiCOKMI KIM,. MNepexogHas xa-
pakTepuCTMKa HECKO/bKO Xyxe, YeM y 3H. OCHOBHOI HefocTa-
TOK - HWXXe 4acTOTbl HacTPONKM (hasomMHBepTOpa amnanTyga
KonebaHuii Anddysopa orpaHNYMBaAETCH TOMbKO XECTKOCTbIO
nojseca, N03TOMY BO3MOXHO MOBPEXAeHWEe FON0BKK. [na npe-
LOTBPALLEHNS 3TOr0 B TPAKTE CUTHaNa He06XO0ANMO NPUMEHATb
GhunbTp, cpesarownini nHpaHM3Kue YactoThl (subsonic filter).

'NaBHOe AOCTOMHCTBO 3TOr0 BUAA aKyCTMYECKOro oopm-
NEHNA - B TOM, YTO OTHOCUTE/IbHO MPOCTLIMU CPeACTBAMM MOX-
HO CHU3WUTb HKHIOK rpaHuLy AmanasoHa BOCMPOU3BOAMMbIX
4yacToT. HwmKe 4acToTbl pe3oHaHca OTAava [LWHAMUYECKOW
rofIOBKN nafaer, U acTtagera MepexoanT K (pasoMHBepTOpY.
OO6bIYHO ero HacTpamBatOT HECKO/IbKO HUXe YaCTOTbl pe30HaH-
ca rooBKMW, NOTOMY YTO NoJsioca ero paboymx 4acToT 4ocCTaTou-
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HO Y3Kasl, 1 NpU Ype3MepHO «HU3KOM» HacTpolike Ha AUX no-
ABUTCA NPOBaJI.

[ns nosbllweHns 3eKTUBHOCTM CeveHne nopta (oTeep-
CTUA (ha3omMHBepPTOpa) LO/IKHO ObITb CONOCTABMMO C N/IOLAAbLH0
Anddysopa ronoskn. N TyT NposBASeTCA rNMaBHbIA HeLOCTaToK
(ha3omHBepTOpa: CYyBEeMYEHNEM CEHEHUS NOPTa ApaMaTUyecKu
pacTeT 06bem Kopnyca, He06X04MMbIl ANS COXPaHEHMS YacTo-
Tbl HACTPOWKM (KaK 6yaeT NoKasaHo Aanee, YacToTa HaCTPOIKK
(hasonHBepTOpa 3aBMCUT OT 06bEMa Kopnyca ropasfo CuibHee,
4yem OT njowagn oTeepcTus). B fomallHen akycTUKe «KOMo-
HOYKa» pa3MepoMm CO CPefHMI LWKag elie yMecTHa, HO B aBTO-
mMobune - BpAA .

CoxpaHuTb NpuemsieMblit 06beM Koprnyca u Heo6XoaUuMyto
4acTOTy HacTPOMKM (ha30MHBEPTOPA MOXHO, YMeHbLUIas ceye-
HVe nopTa. HO Ha 3TOM MyTW HAc NOACTeperarT CrJIOLWHbIE 3a-
cafpbl. Bo-nepBbiIx, KonebaTenibHast CKOPOCTb BO3AyXa B TOHHENe
Masioro CeYeHms BO3pacTaeT, YTO MOXKET NMPUBECTU K 3aMeTHO-
MYy Ha CNyX «aCTMaTU4YecKoMY CUNeHno» asonHeepTopa. Bo-
BTOPbIX, 0TAa4a TOHHENA Masloro CeYeHNs TOXe Mana, N 0BYUH-
Ka MOXET He CTOWUTb Bblenku. Ecnv e yBeNMUnTbL gnametp
nopTa - A/IHA TOHHENS LOCTUraeT (PaHTaCTUYEeCKUX BENYVH,
a OHa 06bIYHO OrpaHMyeHa pasmepamu Kopnyca (XO0TS MOXHO
caenatb Tpy6y Hanofgobve camoBapHoOi). HakoHew, ecnv yaa-
NOCb YMECTUTb B NMOAXOAALLEM KOPMYCe He CIMWKOM AJIUHHYO
TPy6y He caMOro Masoro ceyeHus, TO pajoBaTbCA eLle paHo.
YBennyeHne Maccbl BO34yxa B J/IMHHOM TOHHese 60/bLLUOTO Ce-
YeHWA NMPUBOAMT K MOBbILLIEHNIO JOOPOTHOCTM (ha30MHBEpPTOPA,

Puc. 4.10. AkycTnyeckoe
odopmsieHne: a - ha3ouH-
BepTop; 6 - naccuBHbIi
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N B pe3ynbTaTe COOCTBEHHbIe KOebaHUs 60NbLIOA MacChbl BO3-
[lyxa B TOHHesie MOryT 3aTyxaTb B TeyeHue 30-40 mc, nopox-
fas HeXenaTeslbHble NPU3BYKY (ryn).

Cutyauma HUYyTb He nyduwe, yem y Nnbn Mypomua. Kyaa
HW NoWgeLb, HAYEero xopowero He Xau. MpuynHa e Bcex bef
OAHa: B KOpryce ()MKCUPOBAHHOIO0 06bema BO3eNCTBOBATb Ha
4acTOTy HacTPOWKK (Pa3oMHBEPTOPA MOXHO, TO/IbKO M3MeHss
Maccy BO3Jyxa B TOHHene. VI 4yem HMXe [Oo/MKHa OblTb YacToTa,
Tem 6onbwas Tpebyercs macca Bo3gyxa. A MOCKOJIbKY M/OT-
HOCTb BO3[yXa HeBefvKa, T0 1 06beM TOHHE/NA MoyyaeTcs 3Ha-
YMTeNbHbIM. [103TOMY, HECMOTPS Ha N3061IMe KOHCTPYKL NI aB-
TOMOGUNBbHBIX CabBY(epoB ¢ ha30UHBEPTOPOM, NNLLIL HEMHOT e
N3 HUX MOTYT NOXBACTaTbCA BblAAKOLWMMUCA MapaMeTpamMu.

A ecnn 3amMeHUTb Maccy BO3fyXa COCPeAOTOYEeHHONM Mac-
coin? Tak NosiBUINCH CUCTEMbI C MACCUBHbLIM U3/TyYaTesiem.

4.3.6. MaccMBHbIA M3nyyaTenb

MaccuBHbIii n3nyvyaTens (M) - 3to pasHoBUAHOCTL DU,
B KOTOPOM Macca BO34yXa B TOHHeNe 3aMeHeHa Maccoi nop-
BMXKHOI CUCTEMbl NaccMBHOro msnyvartensa (puc. 4.106). M,
Kak 1 (pasonHBepTop, - 0POPMIEHNE TEOPETUYECKM YEeTBEPTO-
ro nopsgka (peanbHo - OT TPeTbero 40 YeTBEPTOro, B 3aBUCK-
MOCTW OT UCNOJSTHEHUA W HACTPOIKK). B cuny manoii fO6poTHO-
ctn MW nepexopHas xapakTepUCTUKA HECKONbKO fyylle, Yem
y (hasonHBepTOpAa.

KctaTtun, 0 TepmuHonornm. Ha sape oTe4eCTBEHHOro aBTO-
3BYKa KaKOW-TO He UCKYLLEHHbIV B TEXHUKE AesTeNb Hegonepe-
Be/l aHIIMNCKWIA TepMUH passive radiator - «naccuBHbIN pagu-
aTop», ¥ nowna rynate Henenvua no Pycu (1 He ToNbKO). Begp
radiator B TOYHOM MepeBOfe 03HayaeT «u3/y4yaTesib», a 3aUM-
CTBOBaHHOE C/IOBO «PajMaTop» B PYCCKOM f3blKe [aBHO YXXe
MONY4YMI0 BNOJIHE KOHKPETHOE BOM/OLWEHME - YyryHHas bara-
pes OTOMJIEHUA UKW paguaTop OXnaxaeHns gsuratens. Mexay
TEM PYCCKWUIA TEPMWUH «MACCUBHBIN M3Ny4yaTe/ib» COBEPLUEHHO
3aKOHHO CYLLEeCTBYeT Y>Ke He OfVH [ecATOK fiIeT - nepBble OTe-
4eCTBEHHbIE Pa3paboTKM B 3TON 06/1aCTU OTHOCATCA KO BTOPOI
nosioBnHe 50-X rof0B NPOLUIOro BeKa, a cam MPUHL UM U3BECTEH
Boob6ule ¢ 1935 roga! Ho npakTnyeckoe NpUMeEHEHNE NAEN Ha-
Yyanocb nuwb B 70-X rogax.

MMaccuBHbIN U3nyyaTenb faet psAL HOBbIX BO3MOXHOCTEN,
1 B NePBYIO 0Yepelb - NMPOCTOe ynpaB/ieHWe YacTOTON pe30HaH-
caun Jo6pOTHOCTbLIO, MO3TOMY OH NMepcrneKkTnBHee PasonHBEPTO-
pa. B oTanume oT (pasomHBEpTOpPa, YacTOTy HacTpoiku MU
MOXHO Bbl6paTb B 2-3 pasa HUXe 4acToTbl pe30HaHca OCHOB-
HOM r0/IOBKM, NOCKO/IbKY MO0CY paboymx 4acToT MacCUBHOIO
n3nyyaTens MOXHO cfenatb 4OCTaTOYHO LUNPOKONA.
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KOHCTPYKLUMSA MaccuMBHOro M3nyyatens nojobHa KOHCT-
PYKLUKN 06bIYHOW ANMHAMNYECKON rON0BKN, HO 6€3 MarHUTHOW
CUCTEMbI U 3BYKOBOW KaTyLKWN. MOCKO/bKY LLeHTPUPOBaThb Ka-
TYLUKY B 3a30p€ MarHUTHOM CUCTEMbI YXKE HE HYXXHO, TO U LLIeHT-
pupytoLwas Wwanba He 06a3aTeNnbHa. Tak NOABUANCH NacCUMBHbIE
n3nyyartenun ¢ NIOCKOW aNtoMUHNEBON anagparmMoii, Nnoayymns-
LUNe pacnpocTpaHeHne B ManorabapuTHOW foMallHeid aKyCcTu-
Ke. O6bIYHO Anadparma «no COBMECTUTENLCTBY» Oblfia WW/b-
AVKOM, Ha KOTOPbIA HaHOCU/ICA (UPMEHHbIA NOroTUN KN
AYX cuctembl, Npryem yatle BCEro oHa umena opmy npsamo-
YrO/IbHUKA.

B HeMHOrouncneHHbIX Noka aBTOMOBGUIbHLIX cabByhepax
C MacCMBHbIM U3yyaTenieM UCMonb3yeTca 60nee TpagULMOH-
Haa ero hopma - Kpyrnas. Hapsagy co cneymanbHbIMU KOHCT-
PYKUMAMMN B KayeCTBE NACCUBHOr0O M3fyyatenis HepefKo uC-
MoMb3yT 06bIYHYIO AMHAMUYECKYHO FO/I0BKY 6€3 MarHMTHOM
CUCTEMbI - 3TO MO3BOJIAET U3rOTaBANBATL MACCUMBHbIE U3yYa-
Te/In Ha TOM Xe 060pYyfl0BaHUW, YTO U AUHAMUKA, AN UCNOSTb-
30BaTb B KAYeCTBe «CbIpbs» 6pakoBaHHbIe 3K3EMMNAPDI.

4.3.7. AKycTuyeckasa Harpyska

Onddysop AMHaMMUYECKOR ronoBKM B 3aKpbITOM ohopmie-
HUW WCNbITbIBAeT CYLECTBEHHO pa3HOe COMpPOTWBJIEHWE NpU
LOBVKEHWU Briepes 1 Ha3ad. ACUMMETPUYHOCTb Harpy3Ku AB-
eTCA NOTEHUMaNbHbIM UCTOYHUKOM HENMMHEMHbIX UCKaXKEHWINA.
MoaTomy ewe B cepegmHe 70-X rof0B MOABUINCH aKYyCTUYECKUNE
CUCTEMbI, B KOHCTPYKLUUN KOTOPbIX 3TOT HELOCTATOK YCTPaHA/-
CA BBEJEHMEM [LOMNOMHUTENbHON aKyCTMWYeCKOn Harpysku Ans
nepegHein NOBEPXHOCTU Andy3opa. AHaNOrMUHble peLleHuns
MOXXHO UCMNO/Ib30BaTb 1 NPY OrpaHUYeHU aMnanTyabl Koneba-
HUIl auddy3sopa B cucTeMax ABOMHOro aenctens [85].

AKYCTNYECKYI0 Harpy3ky MOXXHO peasin3oBartb pas/inyHblI-
MK cniocobamun. B npocTeiiwem cnyyae (puc. 4.11a) nepen and-
(hy3opoM pasmeltaetcs oTpaxatowas nosepxHocTb (Reflex
Body). OfHaKo Takoe pelleHue yXyALaeT YyBCTBUTEbHOCTb
AC 1 ee AYX Ha cpegHUX yacToTax. B HeKOTOpbIX COBpPEMEH-
HbIX KOHCTPYKUMAX and ynydweHma AYX n guarpammbl Ha-
npaB/IEeHHOCTM UCMNO/b3YeTCA Te/I0 BpaLleHMs YeyeBmLeobpas-
HOI hopMbl (puc. 4.116). C 3TOM Xe LiesIbio MOXHO UCMO0Nb30-
BaTb OTPaXaroLLyH NMOBEPXHOCTb, PACMOOXEHHYIO NOJ Yr/ioM
(puc. 4.11B). KnuHoBasa Harpyska 0T4acTu UrpaeT ponb KOpoT-
KOro pynopa, Y4To cnoco6CTBYeT aKyCTUYECKOMY YCUIEHUIO Or-
pefeneHHoro AuanasoHa 4actoT. Kak ganbHeiwee pasButme
3TON MAen NOABUINCH aKyCTUYECKMe CUCTEMbI C PE30HATOPOM
(puc. 4.11r). Mocne 3Toro ocrtaeanocb cAenatb TO/MbKO OAWH
Lar K KOHCTPYKLMUN MON0COBbLIX FPOMKOIOBOPUTESEN.
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Puc. 4.11. AKycTnueckas Harpyska:
a - oTpaare/ibHasa naHesb;

6 - «CypAuHKa»;

B- KIMHOBasA Harpyska,

I - pesoHatop

4.3.8. lonocoBble TPOMKOTOBOpPUTENU

O6wasn yepTa BCex KOHCTPYKLUA NONOCOBLIX TPOMKOI0BO-
puteneii (bandpass) - HanuMuue OLHOM UM HECKOJIbKMX pe3o-
HaHCHbIX Kamep M YCTaHOBKa AMHAMWUYECKOW F0MI0BKU BHYTPU
Kopnyca. MoCKOoNbKYy 3TV CUCTEMbI YXKe He ABMIAIOTCA CUcTEMa-
MW MPAMOro W3/y4YeHus, UX pacyeT U U3rOTOBNEHME BecbMa
CNOXHbI. [LOCTOMHCTBO MO/I0COBOr0 rPOMKOrOBOPUTENS - Bbl-
cokuin KMA, nepexofHble e K (ha30Bble XapaKTepuUCTUKU
BeCbMa MOCPEACTBEHHbI W YXYALIATCA C POCTOM MOpsAAKa.
[ns Bcex KOHCTPYKLMIA, KpOME 3aKpbITOro Kopnyca-pe3oHarto-
pa, Xenate/fbHO NPUMeHeHWe PUNbTpa UHPPAHU3KUX HYacToT
(Kak 1 A4na knaccu4yeckoro asonHBepTopa).

M3-3a CNOXXHOCTU W3rOTOB/IEHUS MOJIOCOBLIX KOPMYyCOB
pacnpocTpaHeHWe NOMYy4YUAN B OCHOBHOM KOHCTPYKLMUKW YeT-
BepToro nopsgka (puc. 4.12a). 3T0 ABYXKaMepHbI Kopnyc
C YCTAHOB/IEHHOW BHYTPW AUHAMUYeCKOl ronoBkoi. OaHa Ka-
Mepa repmMeTUYecKm 3aKpbiTa, 1 ee 06beM OnpegenseT ABa napa-
mMeTpa - A406POTHOCTb M YacTOTY pe3oHaHCa AUHAMMWUYECKOM Fo-
NOBKM B 3TOM othopMneHun. BTopas Kamepa - pe3oHatop,
CHabXeHa Pa3oMHBEPTOPOM, KOTOPLIV U ABNSETCS €4UHCTBEH-
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Puc. 4.12. Monocosble
rPOMKOrOBOPUTENN:

a - 3aKpbITbIi
Kopnyc-pe3oHaTop;

6 - (asovHBEpTOp
[BOINHOrO AeincTBuS;

B - (ba3oMHBepTOp
nocnefoBaTeslbHoro
[elcTBuS;

r- (ha3ouHBeEpTOpP
nocnefoBare/lbHOro
[BOMHOrO AelicTems;

A - hasomHBepTop-
pe3oHaTop nocnefosa-
TeNbHOro ABOWHOro
[OelicTBms

HbIM UCTOYHMKOM 3BYKa. M0/10COBbIE TPOMKOTrOBOPUTENN LLEC-
Toro (puc. 4.126, B) n BocbMoro (puc. 4.12r, a) nopsigkos
BCTPEYAOTCA pexe.

MOMMMO PacCMOTPEHHbIX KOHCTPYKLMIA NONOCOBbLIX FPOM-
KOrosoputenen ¢ O4HOM AUHAMUYECKOW FOM0BKOW, U3BECTHbI
Takke AC, umetouine ase ronoBkun (puc. 4.13). KoHCTpyKUKS
nonyyeHa o6befMHEHNEM ABYX OAUHAKOBbIX MOIOCOBbLIX CUC-
TeM. OfHa 13 Kamep CTaHOBUTCA 006LLeil, ee 06BbEM MPU 3TOM
yaBanBaetca. Ha puc. 4.13a, 6 nokasa-
Hbl [Ba BapuaHTa O(OPMIEHUA YeT-
BEPTOro nopsgka, Ha puc. 4.13s - wec-

| 1 "
) (™
[

r

H Puc. 4.13: a, 6 - BapuWaHThl
1 TPEXKaMepHOro Pe3oHaTopa;
4 K B - TPEXKaMepHblil ha3onHBEPTOP
[BOIHOr0 AencTans
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OfQHO M3 [OCTOMHCTB MOAO6HbLIX KOHCTPYKLMIA COCTOMT

B TOM, YTO OHU He TPe6YIOT CreLnaibHOro MOHOMOHNYECKOTO -

KaHafa YCUNeHUA: KaXAyl0 FON0BKY MOXHO MOAKMOUYNTL K 149 |

CBOEMY KaHany cTepeotoHnyeckoro Y M34. AKYCTUYECKOE
OPOPMIEHNE

4.3.9. CoBOEHHbIe TONOBKU

[MpakTuyeckn BO BCEX PACCMOTPEHHBLIX KOHCTPYKLMAX
MOXHO MCMNOMb30BaTh CABOEHHbIE JMHAMUYECKME TONOBKN. A
3TOr0 OAHOTUMHbIE TO/IOBKW YCTaHABNBAKOTCA O4HUM U3 MOKa-
3aHHbIX Ha puc. 4.13 cnoco6oB. MonyuUnBLIYHCSA KOHCTPYKLNIO
MOXHO pacCMaTpMBaTb KaK HOBYK HU3KOYACTOTHYIO AUHaMW-
YeCKYH r0/10BKY C COBEPLUEHHO APYr1UmMmn CBONCTBaMM.

| jruuu’
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mtd-l QOL=i3jbT Puc. 4 .14. ¥cTaHoBKa CABOEHHBLIX
FrO/IOBOK: & - </INLLOM K /Iy >»;

6 —«CcnuHa KCrNuHe»; B —«B 3aTbIJTIOK»™

FrAkNnwT- @ KH=
r- co cesizsaHHbIM O6BbemMOM

TeopeTnyeckme 3Ha4YeHNS MNOMHON JOOPOTHOCTM M YaCTOThI
OCHOBHOI0 MEeXaHW4Yeckoro pe3oHaHca NoNy4MBLUENCS CUCTe-
Mbl PaCCUMTHIBAKOTCA KaK CPeAHEee reoOMeTpruyeckoe OT COOTBET-
CTBYIOLLMX BEIMUMH UCXOAHBIX FOI0BOK. MOCKONbKY Npw cABa-
MBaHUN WCMONb3YOTCA OAHOTUMHbLIE TOMOBKW C [OCTATOYHO
61M3KMMMN NapameTpamy, MOXHO CUMTATb, YTO OHW MPaKTU- i-j
YeCKM He n3MeHATCA. OQHaKO 3aKMHOYEHHbIN Mexay anddy3o-
paMu TOM0BOK CBSI3aHHbI 06beM BO3Ayxa yBenuuuBaeT 3(-
(heKTVMBHYO MaccCy NoABUXHOI CUCTEMbI, MOHMXKasa YacToTy OC-
HOBHOIO MEXaHW4YecKoro pesoHaHca (Aas ronoBOK 601bNX
pasmepoB 0 80% OT UCXOLHOA).

OKBMBANEHTHbIN 06bEM MOMYUUBLLIEACA CUCTEMbI paccym-
TbIBaeTCS MO CrefytoLLei popmyne:

vay Ay
Caom

[ns OLHOTUNHbLIX FONI0BOK OH COCTaBNAET, TaKUM 06pa3om,
nNPMoAM3NTENbHO NOMOBUHY OT UCXOAHOrO 3KBMBA/IEHTHOrO D
o06bema. Becnefcteme aToro pesynbTupytowas go6poTHocTb AC

w
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CO CABOEHHOI FOMOBKOW HWXKE, YeM C OAMHOYHOW rON0BKOWA
B TOM XXe ohopMIeHNN.

UyBCTBUTENbHOCTb CHMKAETCA Npubnn3nTenbHo Ha 1,5 ab.
MOoCKONbKY Npu napannefibHOM BK/IKOUYEHUM 06MOTOK pa3BumBa-
emas ycunuTenem MOLWHOCTb Y[BamBaEeTCH, CHMKEHWe 4yB-
CTBUTENbHOCTU He ABMIAETCA Cepbe3HbIM HeOCTaTKOM, HO Tpe-
OyeT MPUMMeHeHUs YCUIUTENS, PacCYMTaHHOrO Ha Harpysky
C HU3KUM umnegaHcoMm. Mpu nocnegosaTelbHOM COeAUHEHWUN
rofIoBOK NoTpebyetca ycunntenb 60/bLLUeli MOWHOCTK.

4.3.10. Pynop n akyctuyeckasa nnH3a

Pynop fABngeTcs akyCcTMyYecKum TpaHcopmaTropom, corna-
CYIOLLMM BbICOKOE MeXaHWYeCKoe CONPOTUBIEHNE MOABMXHOM
CUCTEMbI FONIOBKW C HU3KUM COMPOTUBIIEHVEM U3TyHEHUA. DTa
Mepa 3HaumTensHo nosbiwaeT KM 4 rpomkorosoputena. fone-
peyHoe ceyeHme pynopa Bo3pacTaeT OT Hayana pynopa (ropsna)
K ero yctbto. OCHOBHOE [OCTOMHCTBO pyrnopa COCTOUT B TOM,
YTO YPOBEHb 3BYKOBOTIO [laB/ieHWs yObIBaeT NMPonopLuoHansHO
nepBOI CTENEHN pacCTOAHKSA, a He ero keagpaty [5, 8].

CyluecTBYyIOT fiBa BapuvaHTa WCMOJIHEHUA pynopa - Y3KO0-
ropAbliA, NOWaAb BXOLHOIO CEYEHUS KOTOPOro 3HauYMTeNIbHO
MeHblle naowaan Anddysopa, U LLUMPOKOropbliA, naoLiab
CeYeHMs KOTOpPOro conoctaBuma c niaowagsio gudysopa. Ys-
KOropnbli pynop NpUMEHAETCH A5 BbICOKOYACTOTHbIX U3/Y-
yaTeniei, a LWWMPOKOrOp/bIA - ANA HU3KOYACTOTHBIX U CpefHe-
4aCTOTHbIX. B KOHCTPYKL MY Y3KOropnoro pynopa 06bI4HO Npu-
CYTCTBYeT (ha30BblpaBHMBaOL M BKNagblw (Teno BeHTe).

Puc. 4.15. Pynop: Y KINQNV THM
a - Y3KOropnblii;
6 - LUMPOKOrop/bliA
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Pynop nogobeH uabTPy BbICOKUX 4acTOT, U TeopeTmye-
CKaa HVKHAA BOCMPOM3BOAMMan Yactota F onpegensercs ne-
pUMeTpPOM yCTbsa P\

<4 .
rge F - HwKHAsA Bocnpounssogmmas vactora ('u);

CO- ckopocTb 3ByKa (340 m/c);
P - nepumetp yctba (Mm).



C 3TMM cBSi3aH OCHOBHOM Hef0CTaTOK pynopa - 3Hauu-
Te/IbHble pasmepsbl, YTO OrpaHUYNBaeT ero NPUMeHeHNe B Kaye-
CTBE HM3KOYACTOTHOI0 aKyCTUYEeCKOro oopmaeHuns. MNoatomy
ANA HU3KOYaCTOTHbLIX FON0BOK 0BLIYHO MCMNOMbL3YETCH YKOPO-
YEHHbIN LLUMPOKOrOpNblA pynop, HasblBaeMblil TakXe Hamnpas-
nawwWmMm. PeanbHblii pynop, B 0TAKYKE OT UAeansHOro, o6naga-
€T AOMNOMHUTENbHLIMU UCKAXeHUAMU AUX BOAM3N HUXKHEN
rPaHMYHOI YacToTbl F ,M0O3TOMY PEKOMEHYETCS UCMO/Mb30BaTh
€ro Ha HeCKO/IbKO 60/ee BbICOKMX YacToTax.

IMOCKOMbKY HanpaBneHHOCTb M3/TyYEHUS Ha BbICLLIMX Yac-
TOTax yBenmumBaeTcs, AN pacllMpeHnUs gvarpamMmmbl Hanpas-
NEHHOCTN UCMONb3YHTCA [Ba Cnocoba: CEKUMOHUPOBaHME pY-
nopa v akycTnyeckas finmH3a.

CeKLMOHNPOBaHHbIV pynop MOXHO paccMaTpMBaTh Kak CO-
BOKYMHOCTb HECKONbKUX PYMNOPOB, aKyCTUYECKME OCU KOTOPbIX
pa3BepHYTbl B NPOCTPAHCTBE. 3a CYET 3TOM0 MOXHO A06MTbCA
paclwnpeHna anarpammbl HaNnpPaBAeHHOCTU B HYXXHOW NA0CKO-
cTu. PacwimpeHne pynopa MOXET OblTb 0BECreYeHo 3a CcueT
KPUBM3HbI KaK OAHON, TaK M HECKONbKUX MOBEPXHOCTENR, npwu
3TOM KOHCTPYKLMS pynopa MOXeT 6bITb 1 HECUMMETPUYHO.
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Puc. 4.16. CeKUMOHNPOBAHHbIV

pynop

AKYyCTNYecKas paccenBatoLLias MMH3a NpuMeHsieTcs B oop-
MIIEHUM PYNOPHbIX, @ UHOTAA N 06bIYHbIX FO/I0BOK NPSMOr0 13-
NyYeHUs ANs pacliupeHns guarpamMmmMbl HanpaBaeHHOCTW. B He-
KOTOPbIX aBTOMOGW/IbHbIX LUIMPOKOMOMOCHbIX TONOBKAax OHa
BCTPOEHA B 3aLLUTHYHO CETKY.

Q
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o Puc. 4.17. AkycTuyeckasa nmH3a

4.4. BblIBOP TONNOBKW W PACHET
AKYCTUYECKOTO O®OPMNEHNA

Tun Heob6X04MMOro akycTuyeckoro oopmaeHns Hanps-
MYH CBSi3aH C XapaKTepPUCTMKaMW OUHAMWUYECKOW FON0BKU, U
npex/e BCero - ¢ ee NosiHoN gobpoTHoCcTbio Qts HU3koi cunTa-
eTCcA MofiHas A06POTHOCTb FONOBKKN MeHblie 0,3-0,35; BbiCO-
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Koi - 6onbuie 0,7-0,8. 3Haa NOMHY AOOPOTHOCTb ANHAMMKA,
MOXHO cfienaTb BbIBO 0 HEO6X0AUMOM AN HEro aKyCTUYECKOM
ohopmneHnun. 4na paboTbl B 3aKPbITOM KOpMyce NPUrofHsl ro-
NOBKM € A06POTHOCTLIO He 6onee 0,8, Ans paboTbl B (ha30UHBEp-
TOpe - r0NOBKKW C AOOPOTHOCTbIO MeHee 0,5. [0/10BKK C NOMHOWA
A06POTHOCTLIO 6onee 1 npefHasHaveHbl 418 paboTbl MCKAKOYM-
Te/IbHO B OTKPbITOM OPOPMIEHNM, BKIOYAS TAOUPUHT.

OueHNTb NPUrOAHOCTb FOMIOBKKM 4114 paboTbl B KA4ECTBE aB-
ToMo6ubLHOro cabsydepa (C y4eToM nepeaaToyHONA XapakTe-
PUCTUKM CasioHa) MOXXHO MO 3IMMNUPUYECKUM 3HAYEHUAM 3Hep-
reTuyeckoi nonocbl FJQ”. EcTecTBeHHO, pe30HaHCHas YyacToTa
[0/KHA 6bITb HAMHOTO Huxe 50 Il, MHaye 3TO Y>Ke He cabBy-
(hep. Ecnn 310 oTHOWeEHMe cocTaBnseT 50 ManM MeHblUe, N3Ny-
yatenb npefHasHaveH 414 paboTbl B 3aKPbITOM KOpMyce, ecnu
100 n 6onbwe - B (hasomHBepTOpe. ECAN e 3HayYeHne Haxo-
AnTca B npomexyTtke mexay 50 un 100, To TYT HY>XXHO BHUMa-
Te/IbHO CMOTPETH Ha Apyrune napameTpbl - K KAKOMY TUMY akyc-
TUYECKOro ohopMIeHMA ANHAMUK TAroTeeT. JSlydlle BCero ans
peLleHuns 3TOro BONpoca UCrnonb3oBaTthb CreluanbHble KOMMbHO-
TEpHble NporpaMMmbl, CrNocobHble CMOAENNPOBaThL B rpaduyec-
KOM BUMJe aKyCTUYeCKyl OTAayy Takoro AuUHaMuKa B pasHoOM
aKyCTMYeCcKOM OpOPM/IEHNN C Y4ETOM NepeaaTOYHOR XapakTe-
PUCTUKK canoHa. C aTuX e No3nunin ana paboTsbl B akycTuYe-
CKW pasrpy>XeHHoM (OTKpPbITOM) 0hopM/IeHUM HaZo BblbUpaTb
rOMOBKY C BbICOKOW NMOMHOM A06POTHOCTLIO (He MeHbLie 0,6) u
pe3oHaHCHOoN YacToToi 40-50 I'u. MpaBAaa, B 3TOM cny4vae npu-
XOAWTCA YUYUTbIBaTb U Apyrue akTopbl.

Kpome Toro, He06X0AMMO 3HaTb 3KBUBaNEHTHbI 06bEM r0-
NOBKY V& ee COGCTBEHHYIO PE30HAHCHYH0 4acTOTY B OTKPbITOM
npocTtpaHcTBe F . OHa onpefenseT HUKHIOK rpaHuLy nosochl
BOCMNPOM3BOAMMbBIX 4acTOT. Bce BMAbI aKyCTMUYEeCKOro ohopM-
NEeHUs, KPpOMe OTKPbLITOro, NOBbLIWAKT 4YacTOTy pe3oHaHca U
MOMHYK AOOPOTHOCTb FOMIOBKU. 3Has 3KBUBANEHTHbI 00bEM,
MOXXHO OLLEHUTb HEOOXOA4MMbI 06bEM KOpMyca UCXO0AA M3 [0-
NyCTUMOI CTEMEeHN NOBbILLIEHNSA 3TUX NapameTpoB.

B nopgasnstoweM 60/bWWHCTBE aBTOMOOUIbHBIX CUCTEM
ONS YCTAHOBKU CpPeAHevacTOTHbIX M LWMPOKOMOIOCHbLIX T0/10-
BOK MCMNO/b3YIOTCS pa3/IMyHble BapuaHTbl OTKPbITOTO aKyCTu-
4ecKoro opopmsieHns, 06bIYHO BCTPOEHHOIO UCMOTHEHUS.

BTopoe MecTo B «peiTUHIe NonynsapHOCTM» CErofHs pas-
Lennnn 3aKpbITblA KOPNYC 1 (Pa3onHBEPTOP, MPUMEHSAEMbIE KaK
AN Mna6acoBoro 3BeHa, Tak v B cabsydepax. Kpome Toro, 34
CpaBHMUTENbHO HE6ONMLLIOrO 06bEMA MPUMEHSAETCA 1 MPKU 0op-
M/IEHUM CpeHeYacTOTHbLIX U LUMPOKOMOMOCHbLIX FO10BOK, yCTa-
HOBJ/IEHHbIX COBMECTHO C HM3KOYaCcTOTHbIMU. 3019UMA Thifb-
HOW CTOPOHbI AN(Y30POB OT U3NYYEHUS MOLLHON HY ronoBkm
YCTPaHseT NeperpysKky Ux NoABMXKHON CUCTEMbI M UHTEPMOAY -
NALNOHHbIE NCKAXEHUS.



Takne «3K30TMYeCcKMe» BUAbl aKyCTUYECKOro odgopmie-
HWS, KaK MacCMBHbIN 13ny4vaTeNb U MONOCOBON FPOMKOr0BOPU-
TeNb 4-8 MOPALKOB, NPUMEHAIOTCA UCKNIOUYNTENBHO B CabBy-
(hepax, 1 T0 He yacTo. CerofHs 6e3 npeyBeIMYeHNS MOXHO CKa-
3aTb, YTO B aBTOMOOMbHBIX cabBy(epax Kyfa HM NOCMOTpY -
Be3de yBMAMLWb (hasomHBepTOp. M3 BCeX BO3MOXHbIX BapuaH-
TOB aKyCTMYeCcKOro oopmsiIeHUs OH BbIFOLHbIM 06pa3oM co-
yeTaeT B cebe BbICOKYH 3)(PEKTUBHOCTb C MPOCTOTOM N TEXHO-
NOTUYHOCTbIO M3rOTOBNEHUA W HAcTPoikuM. OHO NO3BONSET
«Masioil KpoBbHO» A06UTLCA ybeanTensHoro 6aca, faxe He Mo-
narascb 0C060 Ha nepefaToOYHYH) XapaKTepucTUKy casioHa.
K TOMy >Xe M306bITOUYHbIi 6ACOBbIA MOTEHLMAN «KapMaH He TS-
HeT» - ybpaTb «MU3NULWKU» Haca HAMHOrO fierye, Yem BOCMOJ-
HWUTb ero HexeaTKy. O HaKo 3a 3P(PEKTUBHOCTb TAKOr0 aKyCTu-
YECKOro O(OpM/IeHNSA MPUXOAUTCA NNATUTb YBeNIMYEHNEM
ob6bema Kopnyca. B utore, HecMOTps Ha M306MINe KOHCTPYK-
Lnii aBTOMOGU/MbHbLIX cabByhepoB ¢ (ha30MHBEPTOPOM, /NLLb
HEMHOIMe M3 HUX MOTYyT MoXBacTaTbCsA NPUemMIeMbiMU pasmMe-
pamu. Fo3TomMy ecnu aygmocucrTema npegHasHaveHa gng npo-
CNyLWKMBaHNA My3bIKN B CaJIOHe, a He A/19 03BYUYMBaHUA YULbI,
TO BbIFOAHEE BCEr0 MCMNO/b30BaTh 3aKPbIThIl KOPMYC.

C pacnpocTpaHeHuem 1O pgnsg pacuyeta aKyCTUYecKoro
0pOPMIEHNS CNOXHOCTb NMPOEKTUPOBAHMUSA YXXe He ABNAeTCH
CLepXunBaloLWwmmM (HhakTopoM, HO, MOCKO/bKY YMCNO «CTeneHew
cB06OAbI» pacTeT, A1 aKyCTUYECKOro 0(OPM/IEHNSA BbICOKOIO
nopsgka Heo6xoAuMbl 0693aTe/bHbIi KOHTPO/Ib NapameTpoB
ANHAMUYECKNX FOMI0BOK M HacTpOiKa rotoBoro usgenus. Mo-
3TOMY Hambo/bllee pacnpocTpaHeHUe B IIOOUTENbCKUX KOH-
cTpykuuax nonyumnum 39 n ®U, «CHUCXOLUTENIbHbIE» K TOY-
HOCTM UCXOAHbIX BEMUYMH N KayeCTBY MCMONHEHUS U NIETKO
nogparoLmeca Hactporike. o ToW e NpuyrHe NonaocoBble U3-
ny4yartenu B N0OUTENbCKUX YCTaHOBKaxX BCTPeYaroTCs, Kak npa-
BU/10, B BUAE rOTOBbIX U34eNNIA C NOPALKOM He BbllLe YeTBEPTO-
ro. bonee BbICOKUIA MOPALOK - PELKOCTb AaXKe Cpesn NMpOoMbiLU-
NEeHHbIX N NPOgeccCUoHanbHbIX KOHCTPYKLMWIA.

MepeyncneHHbIMU BUAAMU ODOPMIEHUA NMPAKTUYECKUN U
OrpaHN4MBalOTCA B YCTAaHOBKE aBTOMOOU/bHbIX aKyCTUYECKNX
cucTemM. AKYCTUYECKUIA NabUPUHT 1 pynop - BBUAY 3Ha4YNTeb-
HbIX pa3mMepoB 60/blIAas PeAKOCTb AaXKe B «AOMallHel» aKyc-
TUKeE, a MPUMEHUTb UX B aBTOMOOW/IE NPAKTUYECKN HEBO3MOX-
HO. McknoyeHne (MoOKa KpaiviHe pefKoe) COCTaBNAKT TO/IbKO
PYynNoOpHbIE «MULLANKN».

Mpun pacyeTe aKyCTUYECKOr0 0(hOPMIEHNSA PEKOMEHAYeTCA
OPUEHTUPOBATLCA HapPe3yb TUPYOLWYI0 406POTHOCTL QLB ANa-
nasoHe 0,5-1,0.

JTOT napameTp BAUSET He ToNbKO Ha AYX, HO 1 Ha nepe-
X0AHble XapakTepncTnky AC 1 B 3HaYMTENLHON CTeMNeHn onpe-
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[enseT xapakTep 3ByyaHusd. Mpu gobpoTtHoctm 0,5 gocTuraercs
Hauydlas MnepexofHas xapakTepuctuka, npu LO6POTHOCTM
0,707 - Hamnbonee rnagkas AUX. AyanohnnbCKUin (YeTKuii un
«CyXO0li») 6ac nony4vaetca npu gobpotHoctn 0,5..0,6. Heit-
panbHOl N «BCEAAHON» cumTaeTca gobpoTHocTs 0,7...0,75 - Ta-
Kasf akyCTuKa NoAgxXoAnT A5 MY3bIKW pPa3/IMyHbIX XaHpoB.. Mpu
pobpotHoctn 0,85...0,9 6ac CTaHOBMTCA pefbedHbIM U YMpy-
rum. Mpu go6poTHocTM 1,0 Ha YacToTe cpesa MNOABMAETCA «rop-
O6uK» amnanTygon 1,5 ob, Ha cnyx BOCMPUHUMAEMbI KaK «X/ie-
CTKMIn» 3BYK. Mpun fanbHeiwem pocte o6poTHOCTM Ha AYX
NOSABNAETCH APKO BbIPAXEHHbI Pe30HAHCHbIN «ropb», fako-
WM XapaKTepHbI «ryasawnii» npusByK. Bnpoyem, B HEKOTO-
PbIX CNy4asx ¢ y4eTOM XapakTepa My3blKa/lbHOro maTepuana u
nepefaTovyHOW XapaKTepuUCTUKN CanoHa 3TO MOXET OKa3aTbCs
nonesHbIM. BOT moyemy B yCTaHOBOYHbBIX CTYAUAX BCEr4a MHTe-
PeCyrTCH My3blKa/lbHbIMU NPeAnoYTEHUAMN KIUEHTOB: UCXO-
A5 13 3TOr0, BbibMpaeTcs 4O6POTHOCTb FOTOBOW CUCTEMBI.

M3roTtoBneHne akyCcTMYecKoro oOgopMIeHUs OMucaHo
B rnase 9.

4.4.1. lNepepatoyHaa xapakKTepuUctnka
ca/sioHa

CanoH aBTOMO6MNA BBUAY MasibiX pa3MepoB 0Ka3blBaeT Cy-
LLEeCTBEHHOE B/INSIHME Ha BOCNPOW3BELEHME 3BYKa, OCOBEHHO
B 06M1acTU HU3WMX 4YacToT. [Ans 3TOo 06M1acTU MOXHO Bblfe-
NNTb ABE 0COBGEHHOCTM: NOKanbHble AeteKTbl AUX, Bbl3BaHHbIe
Pe30HaHCHbIMW ABNEHNAMM, 1 NoAbeM AYX Ha HA3LINX YacTo-
Tax. Bo3sgelicTBMe yKazaHHbIX (DaKTOPOB B COBOKYMHOCTW Ha-
3blBaeTCs nepefaToOvyHON XapakTepucTukon canoHa [31]. Mo-
3TOMY aBTOMOOWbHbLIA cabByep BHE MallWUHbl HOPMasbHO
3ByYaTb He OyfeT, Tak e KaK U «[OMallHWUiA» - B MallUHe.

Ha pucyHke npusefeHbl 0000LieHHbIE NepefaTouHble Xa-
PaKTEepPUCTUKN CanoHa NerkoBbIX aBToOMO6uner. Hameuay-
a/IbHble NepeAaToyHble XapaKTepuCTUKKM 418 HEKOTOPbIX TUMOB
aBTOMOGWNen npuseaeHbl B NPUNOXKeHUN 1. OHK 6biNn Nony-
YeHbl NPU yCTaHOBKe 3TanoHHON AC B pailoHe nepefHei ABepw.
Onga vactoT Bbilwe 150-200 Ny noBegeHne AYX onpegenserca
CBOICTBAMU KOHKPETHOrO CafioHa U 0COGEHHOCTSIMU YCTaHOB-
Kn. O6LMe TEHAEHUUN COXPAHAKTCA, HO XapaKTepucTukm oy-
AYyT BeCbMa MHAMBWUAYa/IbHbIMW, NO3TOMY MpaByk YacTb rpa-
(hMKOB cnefyeT TONbKO NPUHUMATb K CBEAEHUIO.

[Nns cUrHanoB Tex 4acToT, A/IMHA BO/THbI KOTOPbIX HAMHOTO
MeHbLUe MaKCMMa/ibHOro pasMepa casioHa (Kak npaBusio - ero
ONMHBI), 3BYKOBOE [aBfieHMe onpefenserca KosnebaTe/bHOM
CKOPOCTbiO Audhy3opa, 1 TEOPETUYECKU €ro MOXHO CUYMTaTb
NMOCTOSHHbIM (BO/IHOBOW pPeXum un3ny4deHus). BosHukarowme



Ha NpaKTuKe NoKanbHble geekTol AYX - pe3ynbTaT nHTEPQe-
peHuMn CTOAYNX BOMH, O YEM Mbl MOTOBOPUM MO3XKE.

C NOHWXKEHMEM YacTOTbl CUTHana 4MHa 3BYKOBOW BOJIHbI
CTAHOBMTCS COM3MEPUMOIA C pasMepamMy casioHa, BOTHOBOW pe-
XUM paboTbl FPOMKOrOBOPUTENS CMEHAETCA KOMMPECCUMOH-
HbIM, N HaYMHAEeTCA NOABLEM YACTOTHOM XapakTepucTuku. Ans
CUTHA/MOB CaMblX HU3KUX YACTOT 3BYKOBOE [laB/leHNe U3MEHSET-
CA B Npejenax canoHa NpakTUYecKn CUHEpasHo (KOMMNPeCCUOoH-
HbI pexumM n3ny4veHns). B npegenax KOMMNPeCCUOHHOW 30HbI
3BYKOBOE f[aB/ieHWe onpefenserca amniuTygoni KonebaHwi
Anddysopa 1 TeOpeTUYECKM pacTeT 06paTHO NPONOpLUMOHaNb-
HO YacToTe C KpyTu3Hoin 12 n6/oKT. B nepsoM npubamxeHnmn
(6e3 yyeTa NoTepb) MOXHO CYMTaTb, YTO YacToTa, Ha KOTOPOI
nogvem AYX coctaenset 3 ab, paBHa:

tit*
3 ac*. L
roe F3- rpaHuyHas yactoTa (I'u);
CO- ckopocTb 3BYyKa (340 m/c);
L, - MAKCUMasbHbIN pa3Mep canoHa (Mm).
UYacToTa onpefenseTca MakCMMaibHbIM pa3MepoM canoHa
(B nerkoBom aBTOMO6MNE 3TO ANIMHA, & B KabuHe rpy3oBuka -
WwupuHa). Takmm obpasom, ana «OKMU» 3Ta vyacToTa pagHa npu-

MepHOo 80 I, AnA «KNaccuku» n «3youn» 65-70 Iy, gnsa kpyn-
HbIX KY30BOB «YyHuBepcan» 55-65 Iy,
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OpHako Ha npakTuke nogbem AYX ¢ KpyTusHol 12 b/okKT
NPOUCXOANT B AMana3oHe NpYMepHO OAHOIN OKTaBbl, NOC/E Yero
nogbem 3amegnsaetca. O6bIYHO Nogbem coctaenset 12-15 gb u
BecbMa nHamBuayaneH. Ceoli Bknag B utorosyto AYX canoHa
BHOCAT YTEUKM BO3yXa M KOHEYHAs XXeCTKOCTb NnaHesnein.

B casioHe manoro pasmepa nogbeM 4acTOTHOW XapakTepuc-
TUKWN HAYMHAETCHA PaHo, HO PaHO U 3aKaHYMBAaeTCA - BUHOBATa
Masias XXeCTKOCTb KY30BHbIX NaHenell. OH Ha4YMHAIOT «UrpaThby,
nepensnyyas 3Hepruo 3BYKOBbIX KonebaHwui Hapyxy. 3aech
MOXXeT NOMOYb AeMMNPUPOBaHNE NaHenen TAKeNbIMN U BA3KMN-
MW MaTepuanamu. Onsg 60nbWwMX canoHoB nogbem AYX 3akaH-
ymBaeTcs Ha 60/siee HU3KMX YacToTax. M geno 34ech He B XKecT-
KOCTM KY30BHbIX NaHesnei (Mo pasmepy OHW HaMHOrO 60/bLuUe, U
YECTKOCTb MX MOXET ObITb JaXe HUXE), & B TOM, YTO B Ca/lOHe
60/1bLL0ro 06bemMa OTHOCUTE/IbHOE M3MEHEHME [aB/IeHUS MEHb-
LLle, COOTBETCTBEHHO, MEHbLLE ¥ CWNa, BO3AENCTBYOLLAsA Ha Na-
Henn. BriMsaHMe yTeyek TakKe CHUXKaeTCA.

Ho 370 y)e TOHKOCTU, CyLLeCTBEHHbIE TO/IbKO MPU pacyeTe
ay[MOCUCTEM C BbICOKOW FPOMKOCTbIO 3BYYaHMSA U SPL-mohct-
poB. Onsa ydacTka oT 50 go 80 'y KpuBble AN 6OMbLINHCTBA
NEerkoBbIX aBTOMOGUEN NPaKTMYECKM COBMaAatoT, U B pacyeTax
MOXHO NpuUHUMaTL cpefHee 3HavyeHne F3=63...65 L,

Ha uyacTtoTtax, rge pabotaet BO/IHOBOW MeXaHW3M W3nyye-
HWA, 6narofaps HaaMuMK0 B Ca/lOHE OTHOCUTENIbHO Mmapasnsefib-
HbIX NOBepXHOCTel (60KOBble CTEHKWU, MO 1 NOTO/OK) cO34a-
HOTCA YC/I0BUA A1 BOSHWUKHOBEHUSA CTOAUUX BOMH. [MpakTuye-
CKO€ 3Ha4YeHne NMEIT TO/IbKO KoniebaHns Ha OCHOBHOW YacToTe
1 cybrapmMoHuKax (4actoTax, KOTOpble COCTaBMSAT LieNyHo 4acTb
4acTOTbl OCHOBHOI0 K0ne6aHuns), MHTEHCUBHOCTb OCTa/IbHbIX
COCTaB/IAOLLNX BeCbMa Mana. PeanbHO 13-3a HaIMuma npenar-
CTBWIA B BUAE CUAEHWNIA N NAaCCaXXNPOB N MHTepdepeHLumn 60nb-
LWWMHCTBO PE30HAHCOB NOAABNAETCSH, a ABHO BbIpaXeH TOJIbKO
MONEePeYHbI NN BEPTMUKANbHbINA Pe30HaHC canoHa. OH NposiB-
NnAeTCA Ha Tex yacToTax, rje wupuHa (BbicoTa) casioHa COOTBET-
CTBYET MOMOBUHE A/INHbI BOMHbI (418 60/bLWNHCTBA /IETKOBbIX
aBTomobunein ato 120-150 ly). Ha yacToTe NpUMepHO BABOE
60onblleli HabNoaaeTcs aHTUPE30HAHC CafloHa, BbI3BaHHbIN
CNOXXEHNEM MPAMOI N OTPaXKEHHOI BONHbI. Hanbonbluen He-
paBHOMepHOCTbIO AYX B 3TOI 06/1aCTM 06/1agaeT Ky308, WUpwn-
Ha 1 BbICOTA KOTOPOro 6/1M3KKN MO BE/IMUYUNHE.

Ha cnyx pesoHaHC casioHa NMposBAAETCA B BUAE HENPUAT-
HOro rynau «6y6HeHUs». B nepBom NpUGAMKEHUN MOXHO CYU-
TaTb, UTO YaCcTOTa pe30HaHca ca/loHa paBHa

t
r 21v. Ne 1
roe F - vacToTa pesoHaHca (Iu);



CQ ckopocTb 3BYyKa (340 m/c);
W - wunpmnHa (BbicoTa) casioHa (M).

BpeaHoe BNnsHME pe3oHaHca MOXET BbITb CHUXXEHO 3a CYET
NPUMeHEHNA MATKOM 061ML0BKIN ABEPEI 1 MOTONKA, HO NOMHO-
CTblO NOAABUTL €r0 BO3MOXHO TOJIbKO NMyTem Koppekumun AYX
TpakTa. Hanpumep, 3ameHa LWTaTHbIX rNMagkux ABepHbIX 06/11-
LoBOK BA3-2107 Ha MArkue BeNOPOBblE YMEHbLUMMNA «FOP6»
Ha AUYX c8 ab fo 6 ob, ayvacToTa pe3oHaHca 3a CYeT CHUXEeHMA
[OOPOTHOCTU KoNebaTeNbHOM cUCTEMbI CHM3MNach co 140 My ao
130 Ny, Kpome TOro, xapaktep pe3oHaHCHOro «ropba» u aH-
TUPE30HAHCHOW «SfMbl» 3aBUCUT OT HanpaBieHUSA U3NYYEHUS
HY-gnHamuka.

4.4.2. PacyeT OTKPbITOro opopM/eHUs

PacyeT 06bIYHO He MPOWM3BOAAT, YNOBas Ha yHUBEPCab-
HOCTb ANHAMMWYECKUX TOJIOBOK M YCTAHOBKY B LUTATHbIe MeCTa.
OpHako npu BbiOOpe rON0BOK MOA KOHKPETHbIA BapuaHT OT-
KpbITOT0 ODOPM/IEHUA TEM HE MeHee CTOUT YYeCcTb UX XapakTe-
PUCTMKM M NPON3BECTU HECNIOXHYHO NPOBEPKY.

OTKpbITOE OhopmaeHne aBTOMObUIbHBIX AC co3faeTcH,
Kak npaBuio, naHensMun canoHa. XapakTepucTuKM UX faneku
OT Heo6XOAMMbIX, WU3MEHUTb WX MPaKTUYECKU HEBO3MOXHO.
[MoaTomMy NpMxogmTcs 3apaHee MUPUTLCA C yXyaweHnem AYX
cucTeMbl B 061aCTU HU3KUX YacToT. Mnowaib naeanbHOro aky-
CTUYECKOro 3kpaHa (TO eCTb TakOro, KOTOpbl/A He BAMSAET Ha
BOCNPOM3BeLeHNe YacTOT Bbllle Pe30HAHCHOM) cocTaBnseT [12]:

I*=ws £1 L.
N %
roe CQ- ckopocTb 3BYyKa (340 m/c);
Fs- yacTtota ocHOBHOro pe3oHaHca ronosku (Iu);
Qfs- nonHasa fO6POTHOCTL FOIOBKMU.

MMOCKONbKY nowanb peasbHOro aKyCTUYeCcKOoro 3kpaHa
MeHblle naeanbHOM, NPU YyCTaHOBKE AWHAMMUYECKUX FON0BOK
B TaKoe OPOpPMJIEHVE HA HMXHEN YacToTe BOCMPOU3BOAVMMOTO
AmanasoHa noasutca cnag AUX [12]:

n/ .
)

rge S’ - hakTmyeckas niouiafb 3KpaHa.

Ecnm B3aTb F =60 Ny, Q= 0,8 (TMNWNYHbIE 3HAYEHUS ANs
«BNHOB»), NNoWab NAeanbHOro akpaHa coctasuT 6,2 M2 Mno-
LWab 3aHEeN MNONKN B «4eTBEPKE» Pa3 B LUECTb MeHbLLEe, MO3TOMY
cnag AUX Ha vactote 60 'y coctaBuT nopagka 8 ab. Odaxe
C y4YeTOM nepefaToyHON XapaKTePUCTUKN casloHa BOCNPOU3Be-
feHune yactoT Hke 100 Iy 6yaet 3ameTHO ocnabneHo [9, 85].
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AKYCTNUYECKOE O(hOPMIEHNE «OTKPbITbI KOPMYC» 9KBUBA-
NEeHTHO NJIOCKOMY 3KpaHy, eCnu cyMMapHas niowaib Bcex no-
BEPXHOCTEN Koprnyca (KpoMe OTCYTCTBYIOLLEN 3aHEN CTEHKMW)
paBHa NnowaAu 3KpaHa, a rnybuHa Kopnyca He npesbillaeT
Y8Hanbonbluein BoNHbI. Kopnyc 6e3 3agHeil CTEHKN NpeacTas-
nseT coboii pe3oHaTop MenbMrosnbLa, 4acToTa HaCTPOMKN KOTO-
poro coctaenset [150]:

i/*
* N

rge S- naowagb M3nyyeHWs, TO eCTb OTCYTCTBYHOLLEW
CTEHKU (CM2);
V - 06bem kopnyca (cm3).

YacToTa HaCTPOIKM OTKPbLITOrO Kopnyca fo/mkHa B 1,5-2 pa-
3a MpeBbllWaTh Pe30HaHCHYI0 4acToTy rofIoBKW, B MPOTUBHOM
C/lyyae BO3pacTaeT HepaBHOMepHOCTb AUX.

3Ta Xe opmyna NpurogHa Ans pacyera OTKPbITbIX pe3o-
HaTOPHbIX Kamep Uan OTpaXKaroLLein NOBEPXHOCTU aKyCTUYECKHN
Harpy>eHHoro oopmnaeHus (puc. 4.11). B nocnefHem cry4yae
B OPMYNY HYXXHO MOACTAaBAATb 06bEM MOA OTpaxKaroLleli no-
BEPXHOCTbIO, a Nnowaab n3nyyeHns 6yaet nponsBeLeHNEM Me-
puMeTpa 3TOl NOBEPXHOCTUN Ha BbICOTY ee YCTaHOBKMN.

4.4.3. PacueT nabupuHta

YacToTa HacTpoWiKn NabupuHTa, Npu KOTOPOiA ero cpeaHss
ANVHA paBHa NOMOBMHE ASINHbI BOJHbI U3y4aeMol YacToTbl,
onpegenseTcs rno opmyrne:

r-u.
roe F- yactoTa HacTpoiku (Iw);
L - annHa nabupuHta (m).

Mpy aTOM HacTynaeT pe3oHaHC TPyObl U ee OTKPbIThIN KO-
Hel, M3nyvaeT CMH(a3HO C nepefHelrt CTOPOHOIN Angdysopa.
Mpwn gAnHax BOMH, KOTOpble KpaTHbl 0,75 pe30HaHCHOM A/NHbI
BOJIHbI, HACTyMaeT aHTMPE30HAHC TPYObl N MPOUCXOLUT CHUXKE-
HWe pa3BMBAEMOrO eil 3ByKOBOro AasneHns. O6bIYHO YacToTy
aHTUpe30HaHCa COBMELLAlOT € YaCTOTOW OCHOBHOIO pe3oHaHca
roNoBKuW F,4T0 NpUBOAMT K NOAAB/IEHNIO PE30HAHCHOI0 NMKa 1
MO3BOJISET PaCLLUMPUTb BHW3 NOIOCY BOCNPOM3BOAUMbIX 4aCTOT
(8o 0,75F ). Cyyetom aTOro hopmyna Ans onpegeneHnsa anHbol
nabupuHTa NnpuobpeTaeT CrefyroLINi BUa;

22
L= >

roe L - anvHa nabupuHta (M);



F - yactoTta pe3oHaHca ronosku (I'u).

Mnowanb ceyeHus nabupuHTa JO/MKHA ObITb NMPUMEPHO -
paBHa Nnowaau Anddy3sopa ronoBKu. 159 I
AKYCTWUYECKOE
4.4.4. PacyeT 3aKpbITOro Kopnyca O®OPMJIEHME

YacToTa pe3oHaHca W NofHas A06POTHOCTb FOMOBKM MpW
YCTaHOBKE B 3aKpbITblii KOpnyc 06beMOM V, COM3MEPUMbIit
C 9KBMBAMEHTHbIM V ,yBeNNUMBaKOTCS:

v,

B-ajl+

Takum 06pas3om, Npu yCTaHOBKe rosoBkn B 34 ¢ 06beMOM,
paBHbIM 3KBMBA/IEHTHOMY, €€ pPe30HAaHCHas 4acToTa W NoJiHas
[06POTHOCTL yBennumBatoTea B 1,41 pasa, B Kopnyce 06eMOM
0,5Vas- B 1,73 paza n T. 4. /IMeHHO 3TO 06CTOATE/ILCTBO Orpa-
HMYMBAET MPUMEHEHMe ro/IoBOK OT «aoMalLlHuX» AC B aBTOMO-
6une, NOCKO/IbKY B 60NbLUNHCTBE C/lyYyaeB OHU TPebyroT 3Hauu-
TenbHOro o6bvema Kopnyca. O4HaKO XapakKTepuCcTUKK Kopnyca
MOXHO CKOPPEKTMPOBATb, C/IN 3an0/IHUTbL ero 3ByKOMNorn0Tu-
Tenem. BBefeHWe 3HAUMTENbHLIX KOIMYECTB 3BYKOMOTr/I0TUTE-
ns (BaTbl, CUHTENOHA) NO3BONAET HECKO/IbKO CHU3NTb YacToTy
pe3oHaHca 1 pe3ynbTupyowyto Ao6poTHOCTb AC B 3aKPbITOM
Kopnyce. BONbWNHCTBO UCTOYHUKOB PeKOMeHAYeT NNOTHOCTb
3BYyKOMNornotutens nopsigka 25-30 r Ha nMTp o6bema Kopnyca.

B HEKOTOpbIX C/lyyasx ronoBKK, NpegHasHavyeHHble 45 pa-
60Tbl B OTKPbITOM OOPMJIEHNN, MO KOHCTPYKTUBHbLIM CO06pa-
XEHMAM NPUXOAUTCA yCTaHaBNMBaTb B 3aKpbITbl KOpMyc.
O6bem ero Jo/mKeH 6bITb TakKMM, YTOObI YacToTa pe3oHaHca u
nonHas LOOPOTHOCTb BO3POC/IN HE3HAYMTENbHO. ECniv Hen3eec-
TEH 3KBMBANEHTHbIA 00bEM TONOBKM (Cnyyail Ha npakTuKe
06bIYHbIN), HEO6X0ANMbIV 06BEM KOPNYCa MOXHO MPUBANXKEH-
HO OLIeHUTb MO CreayoLLein amnupuyeckoin hopmyne [150]:

Y,=0,125D2,

roe D - anametp anddpysopa (cm);
Y - o6bem Kopnyca ().

[
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4.4.5. PacueT aKycTuyeckoro
peXXeKToOpHOro unbTpa

AKYCTUKA - OfiHA W3 NPUKNAAHbIX ANCLUNAWH, Tae BAUS-
HWe pe3oHaHca 0COGEHHO oWy TUMO. C HexenaTenbHbIMU pPe3o-
HaHcaMW NPUXOANTCS 60POThbCS, NMOME3HbIE HYXHO MCMO/b30-
BaTb. B 9/16KTPOaKyCTUUYECKUX NPeo6pa3oBaTensix WMpPoKo nc-
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Puc. 4.19. Pexek-
TOPHbIA (UALTP
cabsydepa
Pioneer TS-WX30
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MONb3YKTCA aKyCcTuyeckne KonebarenbHble CUCTEMbI, 3/1EMEH-
Tbl KOTOPbIX NPeACTaBAAIT CO60M razoobpasHyto cpegy. C ux
MOMOLLbIO MOXHO BbILENATb WAN MNOLABNATb OMNpefeneHHble
y4acTKU 3BYKOBOIO fuanasoHa yactoT [130, 131].

CaMblil HarnsgHbIA NpUmMep aKyCTUYeCcKoro «ycuauTe-
ns» - (Ha30UHBEPTOP aKyCTUYECKOW CUCTeMbl, MPeLCcTaBnato-
WMt coboli pesoHaTop FenbmronbLa, BO36Y>X4aeMblil «U3HYT-
pu». Ecnu pe3soHatop MenbmrosnbLa Bo36y)XaaTb CHapy»Xu, OH
CTaHOBUTCA PEXEKTOPHbIM (NoAaBnAOWMM) PUNLTPOM, «OT-
cacblBalOLWMM» 3HEPTUI0 BHEWHUX KonebaHuid. [nybuHy pe-
XeKLMN MOXHO YBENUYUTb, YBEIMUMB NOTEPU B pe3oHaTope
npu NOMOLLM 3BYKOMNOT/0OLLaloLWero marepuana.

B aKycTMyecknx cuctemax nepBoil 0Te4YeCTBEHHOW CTepeo-
(hoHmyeckolt pagmonbl «CumgoHus» (ewle namnosoii!) B Ka-
yecTBe HU3KOAOOGPOTHOrO ABYXYAaCTOTHOIO PEXEKTOPHOro
(hunbTpa ucnosb3oBanca pesoHatop [enbmronbua. OpfHako
B KOHCTPYKLMN COBPEMEHHbIX aKyCTUUYECKUX CUCTEM 3TOT Me-
TOZ, NPaKTUYECKN He NPUMEHSETCS, MOCKO/IbKY AUHaMU4YecKme
r0/I0BKN HU3KOWN LOOPOTHOCTU U BbICOKAsA MOLLHOCTb yCUAnTe-
neii NO3BONAKOT 060MTUCH 6€3 aKyCTMUEeCKMX N3bICKOB. Bce xe
CpeAv COBPEMEHHbIX KOHCTPYKLUMIA yAanocb HahTh OLUH Mpu-
Mep - aBTOMOGU/bHbIN cabBydep Pioneer TS-WX30. B Hem
PEXEKTOPHbIN (YUbTP NpefHa3HayeH 414 NofaBieHns CTpyu-

NkycTnyeck” yakanonocHbI
MmkTp >N ri
rnnemreTan®
\ H;a Y;i-..T->THWA Kyp:iHm!pui:inki!
o MpiAniari v #EY'ACIH 500 T,
VIVHE



Puc. 4.20. CabBydep
Pioneer TS-WX30

HbIX LIYMOB LeneBoro noprta. KOHCTpPyKuMsA, Hago ckasatb,
BeCbMa opuruHanbHasa [130].

Pe3oHatop enbmronbua npeacrasnseT coboi cocyq ¢ OT-
KpbITO ropnoBMHON. Bo3ayx B rop/ioBUHe fBseTCS K0Nebto-
LLleiics Maccoi, a 06beM BO3/yXa B COCye UrpaeT ponb YNpyro-
ro anemeHta. Pa3ymeeTcsi, Takoe pasjefieHue CrnpaBea/inBo
NMWb NPUBAMKEHHO, TaK KaK HeKoTopas 4acTb BO3fyXa B Mo-
nocTu 061agaeT MHEPLMOHHbLIM CONPOTMBEHMEM. O4HaKo npu
[0CTaTO4YHO 60NbLIOK BEIMYMHE OTHOLIEHMSA NIOWAaan oTBep-
CTUS K NNOWAAN CeYeHns NoaoCTh TOYHOCTb Takoro npuoéan-
YXEHUA BMOJHe yoBneTBopuTenbHa. OCHOBHAA YacTb KUHETU-
YeCKON 3Heprum KonebaHuii OKa3blBAETCA COCPeAOTOYEHHON
B rop/ie pe3oHaTopa, rae KosebarenbHas CKOPOCTb YacTuL, BO3-
AyXa UMeeT Hanbo/bLUYIO BENINYMHY.

Puc. 4.21. Pe3oHatop lenbmrossLa

CobcTBeHHas yacToTa pe3oHaTopa MenbMrosbLia paBHa:

1o v VL v VL

roe F- vactora, Iy,
CQ- ckopocTb 3BYKa B Bo3gyxe (340 m/c);
S - ceyeHue oTBEpPCTUA, M2
L - 4nvHa oTBepCTUd, Mm;
V- 06bem pesoHaTopa, M3
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Hanpumep, ans cocyaa 06bemom 11 C rop/IoBUHOM ANNHOWA
1cm 1 cedeHnem 1 cm24acToTa pe3oHaHca CoCTaBUT MPUMEPHO
170 T'u. O6paTnTe BHUMaHWE, YTO ANINHA BOSHbI ANs 3TOW Yac-
TOTbl COCTaBNSET OKOJIO 2 M, YTO 3HAYMTENbHO OOMbLUEe XapakK-
TepHbIX pa3mepoB pe3oHaTopa. CnefoBaTeflbHO, He MOXeT
ObITb W peYn 0 CTOAYEN aKyCTUYECKOl BOMHE B CAMOM pPe30Ha-
TOpe.

Ecnun BblpasnTb nnowasab 0TBEPCTUS Yepe3 auameTp, pac-
KPbITb paguKanbl 1 COKPaTUTb, MONYYMM BblpaXKEHMWE ANS onpe-
JeneHns gnameTtpa 0TBEPCTUSA:

I= — MY 1:=OK XK.

MeTofMKa pacyeTa PeXeKTOPHOro (mnbTpa NpefenbHo
npocta. CHavyana paccyMTbiBaemM MM M3MEPSIEM YacTOTY pe3o-
HaHCa rooBKM B 3aKPbITOM KOpnyce 3afaHHOro o6bema Y. 3a-
TEM paccUnTbIBaeM Ha 3Ty 4acTOTy pe3oHaTop [enbmronbLa.

[ns pacueTta 4acTOTbl pe3oHaHca rofioBKM B Kopnyce 3a-
AAaHHOro 06beMa MOXHO BOCNO/b30BaTbCS NPUBEAEHHON BblLLe
(hopmynoir:

OuyeBUAHO, YTO 06BLEM Kamepbl pe3oHaTopa BANSET Ha cTe-
NeHb PeXekuuu, HO 3aKOHYEHHOW MeTOAUKM pacyeTa B MOEM
pacrnopsXeHun noka Het. Coobpasyschb CO 34paBbiM CMbIC/IOM,
NpUMeM, 4To AN 3PEHEKTUBHOIO MOr/MOLWEHNS 00BEM PEXeK-
TOPHOI Kamepbl Ao/mXeH cocTaBnAaTb oT 10 o 30% o6bema oc-
HOBHOW KaMepbl.

Tenepb paccunTbiBaeM fguameTp oTBepcTusa. lMpu manom
06beme Kamepbl AnameTp OTBEPCTUSA TakXXe HEBENK - MUNIN-
MeTpbl. OUEBMAHO, YTO TaKOW «/blPOUYKN» COBEPLUEHHO HEAO-
CTaTO4HO [ANA NOXWUPaHUS Cepbe3HOro pesoHaHca, anneTuT
30eCb HY>XeH nobobLe, U KONMYecTBO OTBEPCTUIN HEOOXOAMMO
yBeNnMunTb. HackobKo? Y MeHA B pacnopsiXXeHUn ToSIbKO ro-
nas amnupuka. M3 onbiTa M3roToBaeHUs MaHenei akyctuyec-
koro conpotusneHua (MAC, aperiodic membrane) n3BecTHo,
4TO CyMMapHas naowafb 0TBePCTUI fOMXKHA BbITb TOTO Xe MNo-
paaka, uTo U nnowanb audgysopa. 34ecb HECKONbKO MHasA CU-
Tyauwms, HO BCe TOT XXe 3paBbllii CMbIC/1 NOACKA3bIBAET, YTO CYyM-
MapHasa naowafb 0TBEPCTUIA LO/MKHA COCTaBAATb XOTA 6bl 10%
OT nnowaamn agudgysopa. B To XXe Bpems 0TBEPCTUIA HE AOMXKHO
ObITb CIMLLIKOM MHOr0, MHa4e HapyLluaTcs ycnoBus paboTbl pe-
30Haropa.

JonyuweHna SoNyweHUAMN, HO NPeasioXKeHHas MeToamnKa
pacyeTa 6bl/1a NpoBepeHa Ha MakeTHbIX BapuaHTax AC. MNony-



YeHHble pe3ynbTaTtbl NO3BOMUAN peann3oBaTb COBEPLLUEHHO
(haHTAaCTUYECKUIN NPOEKT: YCTAHOBKY «6/1MHOB» ¢ Va= 40 N
B Kopnyc o6bemMom 8 n. [119 TaKOro Kopnyca pacyeTHble Xapak-
TepucTukn Fc=97 'y, Q* = 1,47. Ha pegKoCTb OTBPaTUTENbHO,
He Tak n1n? A c pe3oHaTopom [enbMrosibua 3amepbl nokasanm
Fc=55 Iy, Qt=0,85 - noyTn BABOE HUXE, YEM CNefoBano U3
pacyeTa KnacCMYeckoro 3akpbiTOro kKoprnyca Takoro o6nemal
BocnpousseseHvie 6acoBoro gmanasoHa BE/IMKOMENHO - AaXe
6e3 cabBydepa «CHOCMT Kpbily». OnucaHne KOHCTPYKLUK
npuBegeHo B rnase 9.

Kctatun, o «kpbiwe». Yepen, Kak n fobas 3aMKHyTas no-
NOCTb C OTBEPCTUEM, TOXKE ABMAETCA Pe30HATOPOM. 10 HEKOTO-
PbIM [aHHbIM, Pe30HAHCHOW 06/1aCTbi0 ANA Yepena ABNATCS
yactoTbl 20-25 I'y. Kak n3BecTHO, 06/1y4YeHe YenoBeka 3By KO-
BbIMW Kofie6baHUsAMM vacToToi 25 Iy B TeyeHme 30 MUHYT npu
onpesfeneHHON MHTEHCUBHOCTM UCTOYHMKA BbI3bIBAET 3NWen-
TUYECKUIA Npunagok... Tak YTo noakkypatHee ¢ cabBydepamu!

4.4.6. Pacyet (hasoumHBepTopa

da3onHBEpPTOpP nNpeacTaBnseT coboi pe3oHaTop [enbMm-
ronbua, NO3TOMy ANA pacyeta (ha3oMHBEPTOpa B BUAE OTBEp-
CTUA B NaHenn (6e3 TOHHENN) MOXHO BOCMO/Nb30BATLCS YXe
NpUBOAMBLLIEACA NPUBAMKEHHOR dhopmynoit [150]:

n7
VV1

rge Sb- nnowanb oteepctud (cm2);
Y - obbem kopnyca (cm3).

W3 aToli popMynbl BUAHO, YTO H4ACTOTA HACTPONKY (ha30UH-
BEpTOpa 3aBUCUT OT 06bema Kopryca ropasfo CU/ibHee, Yem OT
niowanmn oteepctus. HekoTopoe B/VMAHME HA 4acTOTy Ha-
CTPOMKYM (ha30MHBEPTOPA OKa3blBalOT COOTHOLLEHME pa3MepoB
0TBEpCTUA 1 ero opma. MNMpwu nepexone oT OTBEPCTUSA KPYTII0M
NN KBaAPaTHOW (hOPMbl K NPAMOYTO/IbHOMY (NPU COXPaHeHUK
nnowasmn) 4acTota HaCTPOMKM (ha3oMHBEPTOPA BO3pacTaeT Ha
6- 12%.

HepoctaTtok (asomHBepTOpa 6e3 TOHHEend 3ak/wyaercs
B TOM, YTO A/1A NOBbIWEHUA 3PPEKTUBHOCTH MNoLWaLb OTBep-
cTma @ W gomkHa 6bITh CONOCTaBMMa C NoWaabo anddysopa
ronosku. O6beM Kopryca npu 3TOM MOyYaeTcsa A0CTaTO4yHO
60/bLUMM, YTO He BCeraa yfobHo. CoxpaHUTb 4acTOTy HAaCTPOK-
K1 (ha3oMHBEPTOPA M YMEHbLINTL HEOOX0AUMbIN 06bEM KOpny-
ca MOXXHO, YMEHbLLAs CeYeHNe TOHHENA 1 yBENNYNBas ero 4am-
Hy. B aTOM cnyvae yactoTa HaCTPOMKMW OMUCLIBAETCA CNeAyto-
wei opmynoi [150]:
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b=HH)L
HK(MS$>

rge Sb- nnowanb otBepcTua (cm2);

V - obbem kopnyca (cm3);

L - TONWWHA NaHenn uav aanHa ToOHHensa (cm);

k - COOTHOLUEHMe CTOPOH OTBEPCTUS.
[nnHa npoxofa He gokHa npesbiwartb 0,1 4/IMHbI BOJHBI,

COOTBETCTBYIOLLEl YACTOTe HAaCTPOMKK ha3onHBepTOpa:

rge L - gnviHa ToHHens (m);

Fb- vactoTa HacTpoliku hasonHsepTopa ().

JKCNepuMeHTaNbHbIM NYTEM YCTaHOBJIEHO, YTO OTBEPCTME
obecneynBaeT 60MbLIYHO OTAady B 06nactn HY, wenb - nyuy-
Wwee gemndupoBaHNe pe3oHaHca NOABVKHON CUCTEMbI, & TOH-
Henb - 60/iee HU3KYK rpaHu4YHyto yactoty AC. B HekoTopbIx
C/lyyasx rno coobpaxeHUsM KOMMOHOBKW 6blBaeT y4006HO yBe-
NNYUTL YUCI0 NOPTOB (hasomHBepTopa. CymMmapHaa niowanb
NX [0/HKHA PaBHATLCA NOWAAN CeYeHUS, BbIYMCIEHHOW ANS
eAVHCTBEHHOro noprta. AnuHa ke 6yneT HECKO/IbKO 60/bLue
pacyeTHOM, MOCKO/bKY CYBENUYEHNEM YMNCa TOHHENEeW pacTyT
N NOTepU B HUX.

Mpwn HacTpoiiKe Pa3oMHBEPTOPA HA YaCTOTY OCHOBHOTIO pe-
30HAHCa rofIoBKN F CHMXKAKOTCA HeNIMHeHble ucKaxxeHus. Mpu
HaCTPOiiKe Ha 6onee HM3KYHO YacToTy (BnaoTh Ao 0,7F) pacluu-
pseTcs fuana3oH BOCMNPOM3BOANMbIX YacTOT. Y BeNMYeHUe mMac-
Cbl BO3[lyXa B TOHHe/le NPUBOAMUT K MOBbILEHNIO AO6POTHOCTH
(hasomHBepTOpa 1 yBeNNYeHUIO 0Thaun. OgHaKo crefyeT UMETb
B BUAY, YTO MNepexofHble XapaKTepuCTUKM (ha30MHBEPTOPOB
C pocTOM A06pOTHOCTK yXyALwatoTcs. CoO6CTBEHHbIE Kole6aHus
60/1bLLIOI Maccbl BO3yXa B TOHHe/Ie MOTyT 3aTyXaTb B TeYeHue
30-40 Mmc, 4TO NOPOXKAAET HexenaTenbHble NPM3BYKK. Koneba-
TeNbHasa CKOPOCTb BO3AyXa B TOHHe/Ie MPW MasloM ero CeYeHun
BO3pacTaeT, YTo MPMBOAMUT K 3aMETHOMY Ha CNYX LUNMEHUIO».

B page cnyyaes weneBoi asoMHBEPTOP 0Ka3biBAeTCS Bbl-
rofHee «npocTo TpyObI». M [1eno He CTO/LKO B NJOLLaAn ero ce-
YyeHus, CKOJIbKO B NepUMeTpe 3TOro ceveHms. Hanpumep, Kpyr-
Nblid nopT gnametpom 10 cM MMeeT ceveHmne 78 cM2 a nepumeTp
ceyeHuns - 31 cM. MpamoyronbHbil NopT 25,5 X 3 ¢M npu ToiA
Xe nnowagn UMeet nepumeTp yxe 57 cM - NoyTn B [Ba pasa
6onble. MNepumeTp nopTa onpeaenseT NPOTAXEHHOCTb Morpa-
HWYHOIO C/105 BO3AyXa, KOHTAKTUPYHOLLEro CO CTEHKaMu U jeM-
ngupyrowero konebaHnsa maccol BO3ayxa B Tpy6e. Bbile gemn-
(hvpoBaHue - HMXKe JOO6POTHOCTb MOpPTa, Nyylle UMMY/bCHbIE



XapaKTepUCTUKM, Bac YeTKWI, He 3aTAHYTbIW. Bnarogaps HW3-
KO AOBPOTHOCTU N «AblXaHUe» (Pa3oMHBEPTOpa Takoro ceve-
HUA He ByJeT acTMaTUYeCcKn CUMbIM, U ANNHA TPY6bl He 3acTa-
BUT CBOpayMBaThb ee Ha MaHep caMOBapHO. [Ja N KOHCTPYKTUB-
HO LLIeN1eBOI (ha30MHBEPTOP B BUAE YKOPOUEHHO NEPeropoakm
OT/INYHO BMUCLIBAETCH B KOPMYC C NIOCKUMMN CTEHKAMMU.

ToOuYHbIV pacyeT (Pa3oMHBEPTOpa C Yy4eTOM A06POTHOCTM
NPUMEHEHHOW AMHAMWYECKON roN0BKMW, Ynucna u hopmMbl nop-
TOB /lyylle MNPOU3BECTI NP NOMOLLK CneLmanbHbiX Nporpamm
pacyeta. MNMpakKTuKa NoKasblBaeT, YTO 3T NPOrpamMmmbl HECKO/1b-
KO 3aBbllLaldT 06beM Kopnyca, NO3TOMY cCUCTeMa NoJy4vaeTcs
HefoLeMN(UPOBaHHON 1 3ByYaHne NpuobpeTaeT «3aTAHYTbIV»
XapakTep.

[nd nonyyeHus «yeTkoro» 6aca o6beM Kopnyca cnegyet
BblOpaTb TakuMm, 4TOObl pe3ynbTupytowas fo6poTHoCcTb AC
B 34 atoro o6bema coctaensina 0,63-0,65 (cm. pasgen 4.4.4.).
Mocne 3TOro MOXHO MCMOMb30BaThb Mporpammy. Ecnv Takoi
BO3MOXHOCTU HET, pacyeT (ha3onHBEPTOPa MOXHO NPOU3BECTU
Bpy4YHyt0. OfHaKo cnefyeT UMeTb B BUAY, YTO MepefaTovHyto
XapaKTepPUCTUKY CasioHa B 3TOM Ciyyae NpUAeTCA YYMTbIBaTb
OTAENbHO.

[na pacyeta MOXHO WCMO/Mb30BaTh MPUBEAEHHYIO paHee
(hopMyny, YYMTbIBaKOLLY0 COOTHOLUEHWE CTOPOH OTBEPCTUS.
[ns oTBEpCTMIA KPYT10ro NN KBaAPaTHOroO ceveHuns, Hanbonee
pacnpocTpaHeHHbIX Ha NPaKTUKe, ee MOXHO yNnpocTuTb. Ecnu
npuBecTN pa3MepHOCTb K cucteme CU, popmyna npumer cre-

AyoLWNiA BUA:

roe Lv- onuHa ToHHens, M;
Sv- nnowiagb cevyeHUs TOHHeNsA, M2
Vb- obbem kopnyca, M3
Fb- yactoTa HacTpoitkn ® W, I'u.
Ona npuKnaouyHbiX pacyeToB (NMOMECTUTCA 1N TOHHENb
B rabaputax AC) nocnefHvVM 4NeHOM BbIpaXXEHUSA MOXHO npe-
Hebpeyb, A/IMHA TOHHE/A B 3TOM C/lyyae byfeT 3aBbllleHa Ha 20-
30%. ®opmyna npuMeT cnegyowmini Bua (pasMepHOCTb Ta Xe):

Ecnn nonyyeHHas BennuyMHa Henpuvemsaema, MOXHO BblO-
paTb ApYyrve HadyasnbHble YCI0BUS 1 NOBTOPUTbL pacyeT. Heob-
XOAMMO YUYMTbIBATb, YTO BXOA TOHHENA LOKeH ObiTb YaneH oT
BHYTPEHHE CTEeHKN KOprnyca Ha pacCTOSHWE, He MeHblUee ero
AnameTtpa. Ecnu Tpyba hazomHBepTOpa He MOMELLaeTCa B KOp-
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nyce, ee MOXHO YaCTUUYHO BbIBECTU HapPY>XXy MM UCMOJIb30BaTb
Tpy6y M30rHyTOI (hopMbl. B aTOM cnyyae B pacueTe 6yaet pu-
rypupoBaTh ee cpefHas anmHa. Kpome Toro, 06bem Tpybbl npu
pacueTe He BXOAUT B 06bEM Kopnyca, U ero HY>XHo y4uTbiBaTb
OT/e/bHO.

OKOHYaTe/IbHO HacTpoiika pa3onHBepTOpa NPOM3BOANTCA
N3MEHEHWEM [LNMHbI TOHHENA WM MAoWaAn CeyeHUs OTBep-
cTus (BKNagblwamuy n 3acnoHkamu). KOHTpoAnpoBaTh 4acToTy
HacCTPOMNKWN (PasomMHBEPTOpA Nly4ylle BCero nyTemM M3MepeHus
KpUBOI nMmnegaHca ronosku (puc. 4.18.). Ansa ¢asonHBepTopa
Z-KpuBas MMeeT XapaKTepHbIn ABYropoObIil BUA, ee MUHUMYM
COOTBETCTBYET 4acToTe HacTpoilku asounHsepTopa Fhb Mpu
A06poTHOCTK (hasomHBepTopa 60nee 10 NUKK Ha yacToTax Ftu
F nmeoT npnbnnsnTensHo OANHAKOBYHO BENMYMHY [12].

Puc. 4.22. Z-xapakrtepuctmka
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(hazonHBepTOpa

Lpyroi, BecbMa yA00OHbIA Ha NPaKTUKe CNOco6 KOHTPONS
4acTOTbl HACTPOWKMW - BU3ya/bHbIA. Ha 4yacToTe HacTpOMKK
(hasomHBepTOpa amMnauTyfda KonebaHui Angdysopa MUHK-
Ma/ibHa, & NpakTUYeckn BCe M3NyyYeHune cosgaeTcs (ha3onHBep-
TOpoM. Meja/sieHHO M3MEHAS 4acTOTy CUrHana, NofaHHoro Ha
AC, HaxoaaT MOMEHT KaXKyLlelicsa «0CTaHOBKM» Antdy3opa u
onpesenatT 3HaYeHWe YacToThl MO LKane reHeparopa (4acTo-
TOMepa).

4.4.7. PacyeT nacCMBHOro u3nyyartens

Bonblwne nepcnekTMBbl B NIIOOUTENILCKUX YCTaHOBKax
y NaccUBHOIo nsnyyatens. B page ciyyaeB OH MOXXET 0Ka3aTb-
cs NpeanoYTMTeNbHEN PasomHBepTopa. [na ycTpaHeHMs wyma
BO34yXa B TOHHeNe (pa3oMHBEPTOpa ero CevyeHme MpPUxXoguTcs
3HAUUTENbHO YBEeNINMYMBATbL, NMPU 3TOM A/IMHA TOHHENA MOXeT
NPeBbLICUTbL pa3mepbl Kopnyca. B aTom cnyyae yao6Hee nepeiTu
K UCMOJIb30BaHWNIO NaccUBHOro usnyyarens. K Tomy e otnaja-
0T U KOHCTPYKTUBHbIe MPo6aeMbl, CBA3AHHbIE C OPOPMIEHNEM
nopTa, - MOUCKM NOAXOAALLEN TPYObl, 3aaenKa, 3CTeTHKa...

B oTnnume oT (hasomHBeEpTOpa, 4YacTtoTa HacTpoinku M
06bI4HO BbIOMpaeTca B 2-3 pa3a HUXKe 4acToTbl pe3oHaHca oc-
HOBHOI ron0BKK. MoMKUMO cneuunanbHbIX U3genuii, B pou nac-



CMBHOIO M3/1yyaTesnis MOXHO MUCMNO/b30BaTb N O6bIYHYIO AUHA-
MUYECKYH0 ronoBKy. CHUXeHMe pe30HaHCHOW YacToTbl o6ecne-
4uMBaeTCA YBE/IMYEHMEM MACChbl MOABUXXHON CUCTEMbI MPU MO-
MOLLM AOMNOMHUTENbHBIX TPY3UKOB [12].

YacToTa HaCTpPOMKM NacCMBHOrO M3nyyatens onpepenser-
cs no qopmyne:

roe Pw - yactoTa HacTpoiiku MW B Kopnyce;
Fs- cobcTBeHHas yacToTa pe3oHaHca MA;
T - Macca NoABVMXHOW CUCTEMbI,
C - rmbkocTb BO3/yXxa B KOpryce;
C .- rmbkocTb noaseca M.

OueBMAHO, YTO yBeINMYMBAS Maccy MOABVKHON CUCTEMBI,
4acToTy HacTpoKKKM M MOXHO caenaTb CKOMb YrO4HO HU3KOWA.
OpHako onepupoBaTb FMMOKOCTLIO BO3AyXa B Kopnyce HeyA06-
HO. Ecnn BbipasnTb MOKOCTb BO34yXa B KOpMyce yepe3 ero
06beM, a rmbKOCTb NoABeCA - Yepe3 IKBMBANIEHTHbIN 06beM, TO
(hopmyna npUMeT CneayoLnin BUA:

y

roe Fm - yactoTa HacTpoiku M (Mu);

F - cobcTBeHHas yacToTa pe3oHaHca MW (Mu);
F - o6bem Kopnyca;
V, - 9KBUBANEHTHbI 06beM M.

W3 dopmyn cneayeT BbIBOA: AN NOMYUYEHUS HU3KOM YacTo-
Tbl HACTPONKM NACCUBHOMO M3MlyyaTensi B 3TON pONN BbIrOAHEE
MCMONb30BaTh 3K3EMNAAPbl ANMHAMWUYECKUX TFO/I0BOK C He
CVLIKOM MATKUM NOABECOM M HU3KOM 4YaCcTOTOM COBCTBEHHOIO
pe3oHaHca - LOBO/ILHO NPOTUBOPeUnBkie TpebosaHua! Cornac-
HO pekomeHpaunsm [12] mexaHuyeckas go6poTHOCTL (A0 -
XHa B6bITb He HMXe 5, a 3TOMY YC/NOBUIO Y4,0BNETBOPAKOT MHO-
rme HM3KOYaCTOTHbIe FOMOBKU. XO4uy TaKXe Mpeaoctepedb OT
ncnonb3oBaHus B ponu MM 0AHOTUMNHOW AMHAMUYECKOW ro-
NOBKM (370 criefyeT n3 npusefeHHbIX popmyn). K coxaneHuio,
B 60/IbLUMHCTBE NPOMbILUMIEHHbIX KOHCTPYKLMUIA UMEHHO 3TO U
BCTpeYaeTcs - M3 9KOHOMUYECKUX COOOPaXKEHWIA.

Mpun BbIGOPE rOMOBKM Ha POJib MACCUBHOIO U3ny4aTtens
HY>XHO Y4uTbIBaTb crefytollee: BO36Yygaemblit ob6vem [N
(nponsBedeHne nnowaan Aug@ysopa Ha ero xof) [AO/MKeH
ObITb paBeH UM 60sbLLUe BO3OYXAaeMOro 06beMa OCHOBHOW ro-
NoBKW. NHauye HensbexkeH Bbixod noageca MW Ha HENMHERHbIN
PeXUM WU, KaK CneAcTBue, LONOSHUTENbHbIE NCKAXEHUS, a TO 1
yaapbl angdysopa. Ecnv xog anddysopa HEU3BECTEH, TO MOX-
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Puc. 4.23. Cabsydep

HO OPMEHTUPOBATLCA Ha CnefytoLine 3HaYeHNA: 2 MM 419 feca-
TUAKOAMOBBIX FO/10BOK, 3 MM N5 ABeHaALaTUAONMOBLIX (4/IMH-
HOXO[Hble F0/I0OBKY CreunanbHOM KOHCTPYKLUKN U3 pacCMOTpe-
HUSA UCK/TIOUAEM).

Ona nosblweHns ahgekTnBHocTn MW yao6HO yBennum-
BaTb ero nnowags. 08 3Toro MOXHO UCMNO/b30BaTb KakK Of4HY
rosIoBKy 60/bLIEro pa3mepa, Tak U HECKONbKO ro/ioBoK. B cab-
Bydepe Infinity Basslink T Ha ogHOI naHenn yCTaHOBNEHbI TPy
rofioBkn gnameTtpom 10 fIOMMOB: OfHa aKTUBHAA U [iBe Naccus-
Hble. B cabsydepe JBL BTX-250 akTuBHas W naccuBHas ro-
NOBKWN CMOHTUPOBAHbBI MO KOHLAM «TpYO6bI».

Infinity Basslink T

“EOC O™Oo@OoYm E QL D
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OO6bIYHO roNI0BKY NAcCUBHOIO M3/lyyaTens UCnonb3yroT 6e3
MarHMTHOM CMCTEMbI, HO NyYdLLlEe NPUMEHATL NOTHOLEHHYO rO-
noeky. Hactpansatb N B TaKOM C/iyyae MOXXHO Y>Ke He TO/b-
KO MexaHW4eckun (MeHAs maccy noABVMXXHON CUCTEMbI MaccuB-
HOro n3nyyatens), HO 1 3NeKTPUYECKUM CNOCOBOM - U3MEeHsS
COMPOTMB/EHME pe3ncTopa, NOAKIHOYUYEHHOr0 napansiensHo 3By-
KOBOW KaTyLUKe NacCuBHOMo M3nyyatens. IT0T HeTpagULNOH-
HblA MeTOZ MO03BONAEeT U3MEHATb XapaKTepuCTUKWU CUCTEMbI
B LUMPOKOM JmanasoHe - 0T ha30MHBepTOpa A0 3aKPbITOro Kop-
nyca. [lefio B TOM, YTO Npy NepemeLLeHnn 3BYKOBOW KaTyLlKu
B 3230pe MarHWTHOW CMCTeMbl B Held HaBoguTca SA4C, u, Harpy-
Xaa 3TOT «reHepaTop» COMPOTMB/IEHMEM, MOXHO Perynupo-
BaTb TOPMOXEHNE MarHUTHON CUCTEMbI - (haKTUYeCKM ynpas-
NATb ee TMOKOCTbLIO, a CNefloBaTesIbHO, Y APYrMMUN XapaKTepuc-
TUKaMMU.

Ha pucyHKe npuBefeHa 3KCNepMMeHTaNbHO MOMy4YeHHas
3aBUCMMOCTb MOAY/A MOJIHOTO 3/IeKTPUYECKOro ConpoTuBe-
HMA AUHaMu4yeckol ronoBku 25MAH3-4 B 3A ob6bemom 71
C naccuMBHbIM M3ny4vatenem 25 AH4-4. Ha rpaduke ykasaHo
COMpOTUBAEHME LUYHTA. XOPOLIO BUAHO M3MEHEHWEe XapaKTepa
Z-XapaKTePUCTUKMN: OT TUMUYHOW «(a3OMHBEPTOPHOI» (Mpw
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Puc. 4.24. BnvsHue wyHTMpoBaHna M Ha Z-xapaktepuctuky AC

OTCYTCTBUM LUYHTA) 4O XapaKTepUCTUKMN 3aKpbITOro Kopnyca
(Npn 3aMKHYTO 3BYKOBOW KaTyLUKE).

Mpegnaraemble B psje CnpaBoYHbIX M3gaHui [12] rpadu-
yeckne metodbl pacyeta M n ® N He o4yeHb TOYHbI. 14 pac-
yeTa TeopeTuyeckor AYX aKyCTUYeCKOW CUCTEMbI C NacCuB-
HbIM M3ny4yatenem yao6HO BOCMO/b30BaTLCA COBPEMEHHBIMM
KOMMNbIOTEPHLIMU nporpamMmmamun (Hanpumep, JBL Speaker-
shop), MO3BONAKOLWMMY YYECTb MepeaTOYHYHO XapaKTepucTu-
Ky canoHa. 3TO M03BO/MAET ObICTPO OLEHUTb AElCTBUE BCEX
napameTpoB Ha AUYX cuctembl. MNMporpammHoe obecneyeHue
AN pacyeTa aKyCTUYeCKOro O(OPM/IEHUA MOXHO HanTu
B VIHTepHerTe.

4.4.8. PacyeT pynopa

Heob6xoAMMOCTb pacyeTa pynopa B Nt06UTENbCKON NpakTu-
Ke MOXeT BO3HWKHYTb Mpy CO34aHNMN aKyCTUYeCKOro othopme-
HUA CPeAHeYyacTOTHbIX W BbICOKOYACTOTHbLIX W3nyyaTenei.
B aTom pasgene npusefeHa ynpoLieHHas MeTOAMKa pacyeta,
160 NonHasa Teopus pynopoB AOCTONHA OTAENbHOW KHUTW.

Haunbonbliee pacnpocTpaHeHWe MONy4YMau Pynopbl, nao-
Wajb NONepevyHoro CeYeHUs KOTOPbIX M3MEHSETCS MO 3KCMNo-
HeHUManbHOMY 3aKoHY [5, 119]:

s.'V "
rge S - nnouwlagb BXOAHOro oteepctus (ropna) pynopa;
5 - nnowags ceyeHms pynopa Ha paccTosHUM X oT ropna;
X- ocesas KoopaunHata (M);
B - KO3(h(UUMEHT pacliMpeHuns pynopa, KOTopblii on-
pefenseTca u3 BblpaXXeHus:

A= I %$0m[ O o@@EE; > 0O

Qun —
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raoe Fc- HMXHASA Bocnpoussogmmas yactota (y);
CQ- ckopocTb 3ByKa (340 m/c).
Ha npakTuke B KaueCTBe OCEBOM KOOpAMHaTbI yLo6Hee nc-
NnoJsib30BaTh He MeTpbl, a CaHTUMeTpbl. B aTom cnyyae koaggu-
LUMEHT pacLlnmpeHns onpeLenseTca nu3 BblpaXKeHus:

MopafoK pacyeTa TakoW: 3alaB HUXKHIOK FPaHUYHYIO Yac-
TOTY pynopa, onpefensem KOsPpMULUEHT paclumpeHuns. 3atem,
3aflaBasd Hebo/blUVe npupateHns X, paccumTbiBaeEM noLLam
ceyeHunii pynopa. Heo6xo4MMO TakXKe NPOBEPUTL COOTBETCTBUE
nepumeTpa ycTba P 3afaHHOM rpaHNYHOR YacToTe:

Ecnm nepumeTp yCTbs MEHbLLE, TO Pyrnop SBASETCS YKOPO-
UEHHbIM. B 3TOM cnyyae OTpaXKeHWsi B YCTbe BbI3bIBAOT HEXe-
natefibHble MUKW 1 NPOBasibl aMMANTYAHO-4aCTOTHOM XapaKTe-
PUCTUKM B paiioHe HUXXHE rpaHWYHOl YacToTbl. TakuM obpa-
30M, ec/n pa3Mepbl YCTbs OFpaHWYeHbl, cnegyeT YBeMYnTb
HWKHIOK FPaHWUYHY0 4acTOTY /10 3HaYeHWs,, COOTBETCTBYHOLLE-
ro pasmepy ycTbs.



5. YCUNTNTENN

0siBNIeHMEe aBTOMOOW/bHBLIX YyCuUauTe-
nel B KOHUe 70-X rofoB Tenepb Yxe
MPOLUIOro Beka CBA3aHO € pacnpocTpa-
HEHVEM aBTOMOOW/IbHbIX MHOTOMNO0C-
HbIX aKyCTUYECKMUX CUCTEM B 3aKPbITOM
Kopnyce, YyBCTBUTENbHOCTb KOTOPbIX
6blna 3aMeTHO HUWXe TPagULMOHHbLIX
LUMPOKOMNONOCHbIX. MaKcMasnbHas Bbl-
X04Has MOLLHOCTb PafuvoOnpUEMHUKOB W aBTOMarHWToN B Ty
nopy He npesblwana 4-5 BT Ha KaHasl, ¥ BO3MOXXHOCTW HOBbIX
AC He ncnonb3oBanuch NOMAHOCTbIO [68, 101].

MepBble aBTOMOGU/bHLIE YyeunuTenu (6ycTepsbl) NpeacTas-
nann coboil MOCTOBbIE BapMaHTbl 00bIYHbIX cXxeM. Mpu Hanps-
XeHn nuTaHma 12 B makcumanbHas BbIXOAHAs MOLLHOCTb Ha
Harpyske 4 Om coctaensna 15-20 BT Ha KaHan. B HEKOTOpbIX
KOHCTPYKUMAX, NOAOOHO «AOMALLUHUM» YCUAUTENSIM, UMENUCH
COOCTBEHHbIE PErYNATOPbI FPOMKOCTU M TeMOpa, 3KBanainsepsl,
a TakXKe NINHeHble BXOAbl. MepBOHAYaNbHO AOMONHUTE/bHbIE
YCUNNTENN BbIMOMHANNCH HA AUCKPETHbLIX 3/1eMeHTax, 3aTeM Ha
NC. OnuncaHns ntobnUTEeNbCKUX KOHCTPYKLUMIA TaKUX yCUnnTe-
Nneil HeOQHOKPaTHO Ny6/MKOBANUCL Ha CTpaHuMuax XXypHana
«Pagmno» n apyrux paguontobuTensCkux N3LaHuia.

Bospocwune TpeboBaHMA K KayeCTBY 3BYKOBOCMpOU3Bese-
HWA 3aCTaBWUIN KOHCTPYKTOPOB aBTOMArHUTON MOBbLICUTH Bbl-
XOAHYI MOLLHOCTb BCTPOEHHbIX ycunutenei. MpakTuyeckn Bo
BCEX MOZENSAX OHM CTaNI MOCTOBLIMYU C BbIXOLHON MOLLHOCTbIO
15-20 BT Ha KaHa/1. 3pa 6ycTepoB 3aKOH4YMMACk, HO B OLOKET-
HOW rpynne nogo6Hble n3henuns elle BcTpeyatoTca. bnarogaps
paunoHanbHOMY MOHTaXy W MpaBUbHO BbIOPAHHON 3N1EMEHT-
HO 6a3e KayeCcTBO 3BYyYaHMUs TaKUX YCUNTENlel MOXET OKa-
3aTbC# BblLLE, YeM BCTPOEHHbIX B FO/I0BHOE YCTPOWCTBO, O4HAKO
NX BO3MOXXHOCTU TaKXe ucyepnanbl [109].

Bo3poclwune TpeboBaHMA K KayeCcTBY 3BYKOBOCMpPOW3Bee-
HWA MOXHO 6bIN10 YL,0BNETBOPUTH TO/ILKO MPW NMOBbLILLEHNM Bbl-
XOAHON MOLLHOCTU YCUANTENSA, YTO NOTPeboBano NPUMeHeHNs



YCUNNTENN

YCUNUTENA W KAYECTBO 3BYYAHUA O

MNAPAMETPbI

MOBbLILEHHOIO HanpsXXeHWa NuTaHuA. EMKOCTHOe y[BOeHue
MUTaKOLLEro HaNnpPsAXXeHUsa NPy MoBbIWEHNN BbIXOAHOIO CUTHa-
na (MC TDA1562, TDA1564) B Teopuu obecrneynBaeT Ao
50 BT Ha KaHan, HO Ha peasibHON KOMMMEKCHOW Harpyske He
CNocobHO obecneynTb KayecTBeHHOe BOCMNpoOM3BeaeHue b6aco-
BOro Avana3oHa. MosToMy Ana HapawmBaHUs 3anaca MOLHO-
CTW CUCTEMbI U NOBbILLIEHNA Ka4yeCcTBa 3ByYaHUA HEN30eXHO nC-
nonb3oBaHne ¥ M34 c nutaHnem oT MMNY/bCHOro npeobpaso-
Batens Hanps>xkeHus (MH).

TakK B KOHCTPYKLMMN aBTOMOGWUIbHBIX YCUNUTENEA NOSBU-
nucb npeobpasosateni HanpskeHus. OfHaKo NpoTUBO6OP-
CTBO MArHWTO/Nl W BHELWHWUX YCUAUTeNel He 3aKOHYWUIOCH.
B 2001-2002 rogax nossBUANCHL FOIOBHbIE YCTPOICTBA, BCTPO-
eHHbI YyCUNNTENb KOTOPbIX CHabXeH npeobpas3oBaTesieM Ha-
npskeHMs n obecrneymBaeT HOMUHA/IbHYH BbIXOLHYH MOLL-
HOCTb A0 70 BT Ha KaHan. OfHakKo fOCTUIHYTasa MOLLHOCTb -
npegen Aaxe A0S 9KOHOMMWUYHbLIX MMMY/IbCHbIX YCUUTENEN.
[ns panbHenwero noBbILWEHMNA MOLWHOCTY CTaH4apTHble raba-
puTbl TonoBHoro ycrtpoictea 1DIN HegocTaTOuHbI - Npexje
BCEro C/I0XHO opraHn3oBaTh 0TBOZ Tenna. [103TomMy ycunntenb
60/bLUEl MOLLHOCTM LO/KEH ObITb BHELLIHUM.

5.1. NMAPAMETPblI YCUTTNTENA
N KAYECTBO 3BYYAHWUA

[ns TOro YTo6b6I 06ECNEYNTL BOSMOXHOCTL CPABHEHUA Pas3-
NINYHBIX YCUNIUTENIe MeXay co60i, MCNO/b3YIOT pAg napaMeT-
poB, NoajdatoLnXcsa 06beKTUBHONM oueHke. Mpaeonorus Hi-Fi
(cokpauwieHne ot High Fidelity - BblcOKasi BEpHOCTb) W cam
TEPMUH OPOPMUINCE K KOHLY 50-X rofoB. K aTOMy MOMEHTY
Obln onpeseneHbl MUHUMaNbHble TPebOBaHUA K ayjuocucTte-
Me - noJsioca BOCMPOU3BOAMMbIX YacTOT, BbIXO4HAS MOLLHOCTb
N KO3I((ULMEHT rapMOHMK (80 60pbObI C KOCMOMOAMUTaMu
B OTEYECTBEHHOM InTepaType UCMob30Bav HEMELKNIA TEPMUH
klirfaktor - «cTeneHb YMCTOTbI»). XOTH 3a nocfefHMe nosiBeka
CMNCOK MapameTpoB 3HAUYUTENIbHO pacLMpUcs, CyObEKTUBHO
BOCMPUHMMAaeMOe KayecTBO 3ByYaHUa onpeaenserca He TO/IbKO
umppamun. OfHa M TaXe aKyCcThYecKas cuctema, NOAKI0UYEeHHas
K pasHbIM YCUIUTENSM C Of4MHAKOBbIMU XapaKTepuCTUKaMu,
«3BYUYUT» COBEPLUEHHO NO-pasHoMy. Npon3BoauTeNnn annapaTy-
pbl cTapaTtefibHo (M, BMAMMO, CO3HATe/IbHO) WUTHOPUPYIOT TOT
(hakT, YUTO aKyCcTMUecKas cucTema u yCUINTENb - 3BEHbA OAHOW
Llenun, n X HeNb3a paccmaTpueatb (M NPOEKTUPOBATL) B OTPbIBE
Apyr oT gpyra. [laxke METOLUKN U3MEPEHNA OAHUX U TeX Xe na-
pameTpoB MO pa3HbIM CTaHAapTaM oTn4yaroTcs!

Mo3TOMY B3blCKaTe/IbHbIM C/yLUaTeNIaM NPUXOANTCA nepe-
6vpaTb pas3fnyHble CoYeTaHWUs ycunuTenel U aKyCTUYeCcKUX



CUCTEM B MOMCKax «CBOEro» 3By4vaHus. OUYeBUAHO, YTO MPUHS-
TbIl Ha CErof4HA CNMCOK 0693aTe/IbHbIX NapaMeTpoB OrpaHuyeH
(nnn BOOGLLE HEBEPEH), HO APYrMe METOLbl CPaBHEHMWSA YCUN-
Teneit NokKa He CO3AaHbl.

[N COBPEMEHHOI0 YCUNTENS «AKEHTNbMEHCKUIA Habop»
BbIFAAUT TakK:

HOMMWHaNbHas BbIXO4HasA MOLLHOCTb, NPU KOTOPOA KO3(-
(DMUMEHT rapMOHUK He NPEBOCXOAMT 3af,aHHOW cTaHgap-
TOM BeNM4YnHbl (Hanpumep, 0,1%). iamepseTcs Ha CUHY-
conganbHOM CUTrHane nNpM HOMWUHa/IbHOM COMpPOTUB/Ie-
HUWN HarpysKu;

MaKCcuMasnbHas BbIXO4Has MOLLHOCTb, MPU KOTOPOMN KO-
3 PULMEHT rapMOHUMK He NPEBOCXOAMT 3afaHHOMN BeNn-
YuMHbI (Yawe Bcero 10%). M3mepseTca Ha cMHycouaasnb-
HOM CUrHane npu HOMWHANIbHOM COMPOTUBIEHUN Ha-
rpy3Ku 1 06bIYHO NPEeBbILLAET HOMUHA/IbHYH MOLLHOCTb
Ha 20-40%. XapaKTepusyeT Ka4yecTBO UCTOYHMKA NUTa-
HKA (3anac no ToKy NoTpe6neHns);

My3blKasibHas (MMKOBas) MOLLHOCTb YKa3blBAETCA He BCe-
roa. OHa MmeeT Masno 06LLEero ¢ npeablAyLWwmnMmn napamer-
paMu 1 XapakTepusyeT B OCHOBHOM CMOCOOHOCTb BbIXOA-
HOro Kackafa ycunuTens KpaTkoBpeMeHHO 0TAaBaTtb B Ha-
rPY3Ky 3Ha4YuUTeNbHbIA TOK. [1PeBOCXOANT HOMUHANIbHYIO
MOLLHOCTb B HECKONbKO pa3. MeToauku n3MepeHns no-
CTOSIHHO COBEPLLUEHCTBYIOTCSH, a Pe3y/ibTaTbl pacTyT;
KO3(P(MLMEHT rapMOHUK NPY Manol MOWHOCTM (YaLle
BCEro npu MowwHocTK 0,1 0T HOMUHaNbHOI). OBbIYHO 3a-
BMCUT OT YacTOThI;

KO3W(ULMEHT NHTEPMOAYNALNOHHBIX NCKaXeHWA. Cy-
LLeCTBYeT HEeCKO/IbKO METOAMK W3MEepEeHus, OT/MYalo-
LMXCcH pesynbraTtamu,

[manasoH BOCMPOM3BOAMMbBIX YacToT. OnpegenseT rpa-
HWYHbIE YaCTOThl, HA KOTOPbIX KO3(MPULMEHT YCUTEHUS
CHUWXAETCH Ha 3aflaHHYH0 BeNMyunHy (B 3aBUCUMOCTU OT
Bbl6pPaHHON MeTOAMKN n3MepeHns Ha 1-3 ab). 3T0T na-
pamMeTp B HEKOTOPbIX C/lyyasax 3aBUCUT OT YPOBHSA CUTHA-
na, Ha KOTOPOM MPOBOAWUINCE U3MEPEHUSA, N HE MOXET
6bITb y>xe 20 My-20 KIu. Bo MHOrMX COBPEMEHHbIX YCU-
NUTEeNAX NpoCcTUpaeTcs NPaKTUYeCKM OT MOCTOAHHOrO
TOKa [10 COTeH Kusorepu,;

CKOPOCTb HapacTaHWA BbIXOLAHOIO HaANPSXEHUS,

KO3 (hULUMEHT AeMnPuUpoBaHus (LeMNUHT-AKTOP);
MWHVMMaNIbHOE COMPOTMB/IEHNE Harpysku. [ng aBTOMO-
OUNIbHBIX yCunuTeneit 06bIYHO B fiBa pa3a MeHbLUe HOMU-
Ha/fIbHOrO0, YTO BbITEKAET U3 YCNOBMA BO3MOXHOCTU pa-
60Tbl Napbl KAHa/N0B B MOCTOBOM BK/IHOYEHUMN HA HOMMU-
HaJIbHYI0 Harpysky.
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5.1.1. BbIxogHass MOLWHOCTb

Heo6Xx04VMYy0 MOLHOCTb YCUINTENA MOXHO OnpeaennuTb
TO/bKO C y4eTOM 06bemMa NnomelLeHums (B Hallem cnyyae - cano-
Ha aBTOMO6MNS) N YyBCTBUTENbHOCTM AC, HEpeaKO Npu 3TOM
COBEPLLEHHO crpaBea/IMBO PYKOBOACTBYHOTCA NPUHLUMOM «3a-
nac KapmaH He TAHeT». Ecnm ncxoamTb M3 TOro, YTO NUK-hak-
TOpP HEKOMMPEeCCUMPOBAHHOIO0 MY3blKasbHOro curHana (0THO-
LIEeHMe MaKCUManbHbIX YPOBHEN K cpefHEMY) MOXeT ObITb
6onbwe 30, a cymmapHas BbIXOAHas MOLHOCTb aBTOMOOU/Ib-
HoI aygmocucTembl (6e3 yyeTa cabByepa) npu cpegHei rpom-
KOCTW cocTaBnseT npumepHo 10 BT, To ANnd HEMCKaXKEHHO ne-
pefayv CUrHasioB MakcUmasbHOro YpOBHS TpebyeTca yCuiu-
Teflb MOLLHOCTbIO OKO/0 KunosatTtal B aToM u 3akntoyaertcs
NPUYMHa «3aXKaToro» 3By4aHWs BCTPOEHHbIX YCUNNTENeR ro-
NOBHbIX YCTPOWCTB. K cyacTbto, BbICOKAasi MOLLHOCTb TpebyeTcs
Ha BeCbMa KOPOTKUWE NPOMEXYTK/ BPEMEHU, NO3TOMY B JaHHOM
c/ly4yae MOXHO C OrfsaAKon pPyKOBOACTBOBATLCA «MY3blKaslb-
HOM» MOLLHOCTBIO. K TOMY )Ke KpaTKOBpeMeHHas neperpyska
(MPOJOMKNTENBHOCTLIO A0 HECKONbKUX [AeCATKOB Muauce-
KYH[) Ha CnyX npakTuyecku He BocnpuHuMaeTcs. He nocneg-
HIOI0 POJiIb MUrpaeT U TOT (PaKT, YTO MUK-PaKTOP ANA MY3bIKK
pa3HbIX XXaHPOB MOXET CYLLeCTBEHHO OTnYaTbea. Bo BCAKOM
cnydae, 415 aBTOMOGUNA CpeHUX pasMepoB YCUINTESb C MOLL,-
HOoCTbo 40-50 BT Ha KaHan obecrneynBaeT XopoLlee COOTHOLLe-
HUe MeX[Y Ka4yeCTBOM 3BY4YaHMA U 3aTpaTamu.

5.1.2. TapMOHUYeckKue
N NHTEPMOAYNALUNOHHbIE UCKaXKeHUS

FapMOHMYECKMEe MCKaXEHUA XapaKTepusyroT o6yt He-
NIMHENHOCTb YCUNNUTENSA, @ UHTEePMOAYNALMNOHHbIE - XapaKTep
(NopsfoK) 3TON HenMHenHOCTHN. Bbonee MHOpMaTUBEH He ypo-
BEHb WUCKaXKeHWM, a UX CMEeKTP M YacTOTHasA 3aBUCMMOCTb, HO
3TV faHHble NPUBOAATCA KpaiiHe peAKo faXe AN «AOMaLUHUX»
ycunuteneir. Cy6beKTUBHO MHTeEpMOAyNsauns 6onee 3aMeTHa,
4yeM rapMOHUYECKME NCKAXKEHMS.

OCHOBHOW UCTOYHUK UCKaXXEHWIA YCUNTENA - ero BbIXO4-
HOI Kackag. Mpw 60nblWINX YPOBHAX CUTHana Bo3pacTaeT Aons
NCKaXXeHWN, BHOCUMas ApariBepHbIM KacKagom. CrekTp mcka-
YXEHWUIR, BHOCUMbIX OGUNONAPHLIM TPAH3UCTOPOM, COAEPXMUT
NMPeMMyLLEeCTBEHHO HeYeTHble rapmMoHuku (go 30), monesble
TPaH3MCTOPbI 60Nee NUHENHbI, UCKaXKEHWUS 06bIYHO OrpaHUYNn-
BAlOTCA BTOPON-TPETbEW rapmoHukamu. Moatomy ans ycunu-
Tenel Ha GUNONAPHBLIX TPAH3MCTOPaX MOXHO CYUTaTb 4ONYCTU-
MbIM KO3h(ULMEHT rapmMoHuK He 6onee 0,05-0,1%, a gns ycu-
NUTeNen C BbIXOAHbIM KackafjoM Ha MosieBbIX TpaH3McTopax -
fo 0,3-0,5%.



B TOM cnyyae, ecnu ycuanTenn MCNonb3ytoTca B CUCTEME
C MHOTOMO/IOCHbIM YCUNIEHWEM, NPOUCXOAUT pasfefieHne CnekT-
pa NPOAYKTOB UCKaXXeHWIA N0 YaCTOTHLIM KaHanam. B aTom cny-
yae Hambonee BbICOKME TPeOOBaHMSA NPeAbABNAOTCS K KaHany
CpeHNX YacToT, MepeKkpbIBatoLLLEMY 061aCTb HaMBONbLLIEN YYB-
CTBMTENbHOCTU YXa. Kpome Toro, He Hafo 3abbiBaTb TOT (PaKT,
YTO UCKaXXEHMWA CUTHaNa B AMHAMUYECKON rON0BKE Ha CPefHUX
yacToTax [OCTMUralT HECKOMbKMX NPOLEHTOB, a B 061acTun pe-
30HaHCa - [eCATKOB NPOLEHTOB.

5.1.3. Almana3oH BOCNPOMU3BOAUMBbIX 4YacToOT

[nana3oH CAbILWNMbIX YENOBEKOM YacTOT 3aBUCUT OT pAja
NHAWBUAYANIbHBIX (PaKTOPOB, B TOM YuMC/e 1 oT Bo3pacTta. Mpu-
HATbIN Ha 3ape Hi-Fi ctaHgapt DIN45500 onpefensn MUHMK-
MasibHble Tpeb0BaHMA K NM0JI0Ce YacToT rpamniacTuHky 40 IMu-
16 K'Y, ana ycunutenei rpaHuubl B3snu ¢ 3anacom - 20 IMy-
20 KI'u. Co BpeMeHeM 3TU MUHWUMasbHble TpeboBaHMA Oblu
NepecMOTPEHbI, 'y MHOTMX COBPEMEHHbIX YCUANTeNEel nonoca
4acToT NPOCTUPAETCA MPaKTUYECKU OT MOCTOAHHOrO TOKa [0
COTeH Kusorepl,. Y cneymann3npoBaHHbIX CabBy(epHbIX yCu-
nuTeneir, Ha060pOT, AMana3oH MOXET ObITb OFPaHUYEH CBEPXY
BeNIMUYnHOM 0,5-1 K. 3TO XapakTepHO A1 UMNY/bCHbLIX YCU-
nuTenen knacca D.

5.1.4. CKOpoCTb HapacTaHus
BbIXOAHOI0 Hanpsa>eHus

lMocne TOro Kak MOKynaTenyM Hay4Ynamcb CKENTUYECKM OT-
HOCUTLCA K PaHTACTUYECKM BbICOKMM LupaM BbIXOAHON MOLL-
HOCTW U1 1CYe3aloLLe ManbiM MPOLEHTAM UCKAXEHUN, Ha CLEeHY
BbILLE/ HOBbI NMOKa3aTeNb - CKOPOCTb HapacTaHWs BbIXOAHOIO
HanpsbkeHus. Kakoli )ke Ao/mkKHa 6biTb 3Ta XapakTepucTunka?

Mpexxae BCero Hago pasrpaHMyYMTb CKOPOCTb HapacTaHuA
BbIXOAHOI0 HanpsHKeHUa ycunntensa (TeXHUYECKUin napameTp
YCUNNTENSA) 1 CKOPOCTb HapacTaHMsA HanpsHKeHNUs curHana (xa-
pakTepucTMKa camoro curHana). MoHATMe «CKOpOoCTb HapacTa-
HUA BbIXOAHOTO HaMPSHXKEHNA» MPUMEHUTENBHO K YCUANTENHO
MMEET CMbIC/N TONbKO B COBOKYMHOCTH C BbIXOAHOM MOLLHOCTHHO
N 4acToTOM curHana. Ana ycunutenein 60MbLIOA MOLHOCTH
3TOT NapameTp JO/IXKeH OblTb HECKO/IbKO 60/bLUe, YeM Yy Mano-
MOLLHbIX, B MPOTUBHOM C/y4ae nonoca BOCNPOU3BOAUMbIX Yac-
TOT 6YAET CyXaTbCA C POCTOM MOLLHOCTW WM YacTOTbl CUTHa-
na - HacTynuT OrpaHu4eHne Nno CKOpPOCTM HapacTaHusA B yCU-
nnTene.

YCTaHOBNEHO, YTO A/19 BOCMPOU3BEAEHNS MY3bIKN BNOJSIHE
JlocTaTo4yHa CKopocTb HapacTaHusa 0,22-0,55 B/MKC Ha BOSIbT
amnanTyabl BbIXOAHOTO curHana. Hanpumep, npu BbIXOA4HOW
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MoLHOoCTK 25 BT Ha Harpyske 4 OM aMmnamTyfa BbIXO4HOI0 Ha-
npsKeHus coctaBut 14 B, a Heo6xo4MMas CKOpPOCTb HapacTa-
Hus - 3-8 B/mkc. Ans yecmnutenein mowHocTbo Ao 50 BT yBe-
NNYeHMne 3TOro napametpa ceepx 15 B/MKC NUWEHO CMbICNa.
CKopoCTb HapacTaHnA peasibHbIX CUTHAN0B 3aBEOMO MeHbLLe,
€C/IN He cYMTaTh ChneymanbHbIX TECTOBLIX CUTHASOB.

5.1.5. KoappuuneHt gemnpumpoBaHus

JemnuHr-cpakTop (B 0TeYeCTBEHHOW NnTepaType Koaddu-
LUMEeHT LeMNupoBaHua) - XapakTepucTuka ycunumTtens, onpe-
JenswoLas ero B3auMofelicTBMe C Harpyskol (akyCTU4eckoi
cucTemoi). B onnucaHMyM MHOIMX ycunutenei 3TOT napameTp
npuobpeTtaeT NOYTM MUCTUYECKMIA CMbICN. Kakoii xe Koadhgn-
UMEHT AeMNpnpoBaHNs HEOOXOAMM U CTOUT X THATbCA 3a pe-
KOpAHbIMU uudpamm [83]?

YcunmTenu MowHoCcTH 3ByKoBOI YacToTbl (Y M34) no oT-
HOLLUEHMIO K Harpyske fenaTcs Ha fBa Knacca - UCTOYHUKKN Ha-
NPSHXKEHNA N NCTOYHUKN ToKa [13]. MocnegHne HaxoAaT Moka
OYeHb OrpaHMYeHHOE NPUYMEeHEeHWe, a NPaKTUYecKn BCe Cepuil-
Hble MOAENN ABNAAKTCA YCUINUTENAMMN - UCTOYHUKAMKU Hanps-
XeHus.

NpeanbHblli yCMANTENb HaNpsXXeHUs npu no6om conpo-
TUBMIEHUW Harpy3KM cO3faeT Ha BbIXOe O4MHAKOBOE Hanpsxe-
Hue. [pyrumMu cnoBamu, BbIXOAHOE CONPOTUBIEHME NAeaNbHO-
r0 UCTOYHMKA HaNPsHKeHUs paBHO HynMo. OLHaKO nAeanbHbIX
BelLeil B NpMpoje He CyLLeCcTBYeT, NO3TOMY peasibHbIA yCUIun-
Te/lb 06n1afaeT onpeneneHHbIM BHYTPEHHUM COMPOTUBIIEHNEM.
3TO0 03HAYaeT, YTO HaNpPAXKeHMe Ha Harpyske 6yfeT 3aBUCETb OT
ee conpoTtueneHus (puc. 5.1).

Puc. 5.1. BbixoHoe MVILNB | val 14

conpoTueieHne
ycunurtena

Ho noTepsi BbIXOAHOIO HaNpsXeHUs - He caMoe raBHOe
CneAcTBue TOrO, YTO yCunuTeNnb 061afaeT BbIXOAHbIM COMpPO-
TuBneHmem. lMpu NO60OM nepemMeLleHN 3BYKOBOIN KaTyLUKM
B 3a30pe MarHMTHOW CUCTEMbI B HE HABOAMTCS 3/1EKTPOABUXY-
waa cuna (94C). 9ta 3AC, 3aMblKasdCh Yepes BbIXOLHOE CO-
NPOTMBNEHME YCUNNTENS, CO34AET TOK, MPOTUBOAENCTBYOLL M
nepeMeLLeHN0 KaTyLwWwKn. BennymnHa aToro Toka 1 cuna Topmo-



XeHns 06paTHO MPOMOPLUOHaNbHLI BbIXOAHOMY COMPOTUBE-
HUKO ycunuTensa. 3TO0 fABJIEHWE Ha3blBAeTCA 3/1eKTPUYECKUM
AemMngunpoBaHNemM rpOMKOroBOPUTENS U B 3HAYUTENbHOW CTe-
neHy onpejensdetr xapakTep BOCMPOM3BEAEHUA WMMYJIbCHbIX
CUTHanoB.
[vHamunyeckas rofioBka - Cr0XHas KonebatefbHas cucre-
Ma, UMeroLLasn HeCKONbKO 4acTOT pe3oHaHca (MeXaHW4ecKui
Pe30HAHC MOABWXXHON CUCTEMbI, BHYTPEHHWE PE30HAHCbl NOoJ-
Beca u gugdysopan . 4.). Mpu BocnponsseseHN UMMNYNbCHO-
ro CMrHasa BO3HUKaKT Ko/fiebaHMs Ha Pe30HAHCHbIX YacToTax
cucTembl. HenpmATHOCTL 3aKno4vaeTcsd B TOM, YTO npu cnabom
AemndunpoBaHUN 3TN 3aTyxaroLmne KonebaHua MoryT npoon-
XaTbCA WM MOCNe TOro, Kak 3aKOHYUNCH BbI3BaBLUWIA WX UM-
nynec. B pe3ynbTate BocnpounssegeHne 6yAeT cONpoBOXAaThb-
CA NPU3BYKamMu, OKpallMBatoLWMn 3ByYaHme.
3aflaya KOHCTpyKTOpa ayAuocucTembl - AemndupoBaTtb
rPOMKOrOBOPUTESb TaK, YTOObI COGCTBEHHbIE KONebaHums 3aTy-
Xa/in KaK MOXXHO 6bicTpee. OfHaKO A1 3TOr0 He TaK YXX MHOro
cpeAcTs. Bo3MOoXHbI Tpy cnocoba eMn{upoBaHns rON0BKK:
* MexaHuyeckoe eMnupoBaHune, onpeaensemMoe noTeps-
MW Ha BHYTPeHHee TPEHWE B NOJBECE;

e aKyCTuU4yeckoe femMndgupoBaHue, onpenensiemMoe 0cobeH-
HOCTAMM aKyCTUYECKOro OpOPMNIEHNS;

* 3/IEKTPUYECKOE fieMnupoBaHue, onpesensieMoe BbIX0os-
HbIM COMPOTUBNEHNEM YCUNTENS.

MexaHnyeckoe gemngupoBaHvie onpefensieTcs KOHCTPYK-
TUBHBIMW OCOBEHHOCTAMM IMHAMUYECKOW FONOBKWN U 3aKNabl-
BAeTCA Ha 3Tane ee MPOeKTUPoBaHUA. VISMEHUTL ero BENNUYNHY
B rotoBoli AC pefKo npeacTaBnseTcs BO3MOXHbIM. Kak camo-
CTOATE/IbHOE peLleHne aKyCcTUYecKoe AeMndmpoBaHue nprumve-
HAEeTCA B BUAE 3aMOJIHEHMSA KOPMyca akyCTUYeCKOW CUCTEMbI
3BYKOMOrnowarwmm matepnanom. Kpome Toro, akyctmyeckoe
AeMndupoBaHne BXOAUT B KOHCTPYKTUBHOE OhOpMIIEHNE 3aK-
pbITbiX CY- 1 BY-ronosok. HekoTopoe BANAHME Ha aKycTuYe-
CKOe ileMN(hMpoBaHue OKa3blBaeT U CONPOTUBIEHNE N3NTYYEHUS
ANHaMUYeCKol ronoBkn. OgHaKo BKaf BCeX 3TUX COCTaBNA-
L MX B OOLLYIO CTeMeHb AeMnpupoBaHnua roNoBKN HeBenuk. Ta-
KM 06pa3oM, 3NeKTpuyecKoe JeMndprpoBaHme CTaHOBUTCA OC-
HOBHbIM UHCTPYMEHTOM BO3[eNCTBUA Ha NepexofHble XapaKTe-
PUCTUKN CUCTEMBI «YCUNNTENb - [UHAMWNYECKAS FON10BKa.

B3anmocBA3b XxapakTepa 3By4aHuUs C BbIXOLHbIM CONPOTUB-
NEHNEM YCUNNTENS 3aMETUIN eLLe B NOPY NaMNOBbIX yCUaunTe-
nei, B 50-e roabl. Oco6eHHO 3aMeTHa Oblfla pa3HuLLa B 3By4aHUN
YyCUNUTENeNn € BbIXOLHbIM KackaZoM Ha TpMoAax W NeHTofax.
MMeHTOAHbIE yCMANTENN 06M1a4ann 3HAYNTENIbHbIM BbIXOLHbIM
COMPOTUBNEHNEM, BCNEACTBME YEro AMHAMUYECKMe TO0JI0BKU
OblIM HeaoAeMNgUPOBaHbI, a 3ByvaHne NpuobpeTano rynkuii
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npu3ByK. BeeaeHune oTpuuatesibHon 06paTHOM CBA3M MNO3BONU-
N0 CHU3UTb BbIXOLHOE COMPOTUB/IEHWUE YCUINTENSA, HO MOJIHO-
CTblO Npo6nemMy He peLnno. Y ANBUTENbHO, YTO CNOP O TOM, Ka-
KO ycunuTenb Nydlle, NPOA0HKatoTCs U NonBeka cnycts. A Befb
[ieN0 He TO/IbKO B YCU/IUTENE, HO 1 B aKyCTUYECKOW CUCTEME.

[na oueHKn AeMNQUPYOWUX CBOWCTB yCUAUTeNs Obin
NPeLnoXKeH HOBbIA NapameTp - KO3(h(UUMEHT AemngupoBa-
Hua (damping factor), npeacTaBnstoLWwmii Cob0i OTHOLLEHNWE CO-
MPOTUB/IEHNA HArpy3KW K BbIXOAHOMY COMPOTUB/IEHUIO YCU-
nuTens.

MpoBefeHHble TOrAa XXe 3KCMePUMeHTbl NO3BONNIN YCTa-
HOBUTb MWHWMaNbHYI BeNWYMHY 3TOro napameTpa - b5...8.
[anbHelillee CHUKEHNE BbIXOLHOrO COMPOTUBEHUSA YCUNTE-
NS NPaKTUYeCKN He BAMANO Ha NepexofHble XapakTepUCTUKK
CUCTEMBI.

Bnocnencteunu, nocne nosiBAeHUA TPaAH3UCTOPHbLIX YCUN-
Tenel W Cneymanu3npoBaHHbIX HU3KOYACTOTHbLIX AUHaMMUYe-
CKMUX FO/IOBOK C «erKMM» NOABECOM, HWKHWI npepen Lem-
MUHr-hakTopa 6b11 NOBbILIEH. 3TO M0O3B0OJINI0 OAHO3HAYHO Or-
pefennTb CTeneHb AeMN(UPOBaHMA TONOBKM MapameTpamu
YCUNNTENSA BHE 3aBUCUMOCTU OT 0COBEHHOCTEN aKyCTUYeCKOro
oopmneHus. Mpu 3TOM B HEKOTOPbIX npefenax obecneynsa-
nacb «0fIMHAKOBOCTb» 3BYyYaHUS KOHKPeTHOW AC ¢ pasnnyHbl-
MU YCUINTENAMMN.

3HameHuTbIN cTaHaapT DIN45500 onpeaenan Koaghguuym-
eHT femnduposanmns ana Hi-Fi-ycunuteneil o4HO3HaYHO - He
meHee 20. ITO 03HAYaeT, YTO BbIXO4HOE CONPOTUBIIEHNE YCUN-
Tens npu pabote Ha Harpysky 4 OM [ONXHO 6bITb He Gornee
0,2 Om. OfiHaKO BbIXOA4HOE COMPOTUBEHNE COBPEMEHHbIX YCU-
nnTeneil HaMHOrO MeHblUe - COTble U TbICAYHbIE LONIN OMa,
a IeMNUHT-(PaKTop, COOTBETCTBEHHO, - COTHMU U ThICAYN.

KakoB CMbIC/ CTONb 3HAYNTENIBHOTO YBE/INYEHNS 3TOrO No-
Kazatena? KoahuumeHT gemngpupoBaHma B faHHOM clydae,
KaK HN CTPaHHO, HU Mpu YeM. BaXkHa TO/IbKO OfHa ero coCcTaB-
NALWAsA - BbIXOLHOE COMPOTUB/IEHWE ycunuTensd. B gaHHOM
cyyae UMeeT MeCTO «Marus Lugp», NOCKONbKY K COTHAM BaTT
BbIXO4HO MOLLHOCTW COBPEMEHHbIX YCUNNTENEN BCE NPUBbIK-
NN N HY>XHO NPWBNEYb MOKynaTens 4eM-To HoBbIM. Cornacu-
TeCb, UTO «AeMnuHr-hakTop 4000» BbIFNSANT HAMHOMO CUMNa-
TUYHee, YeM «BbIXogHoe conpoTmeneHne 0,001 Om». A o3Haya-
eT 370 B /1l060M BapuMaHTe TONbKO OAHO: YCUAUTENlb UMeeT
OYeHb HU3KOE BbIXOLHOEe CONPOTUB/IEHME U CMOCO6EH O0TAaBaThb
B HarpysKy 3HauuTe/bHbIl TOK (MYCTb AaXKe N KPaTKOBPEMEH-
HO). A CBfi3b MeXJY BbIXOLHOW MOLLHOCTbIO U JEMMUHT-(aKTO-
POM XOTb M MpsAMas, HO He OAHO3HaYHasA. Tak UTo TePMUHY, UH-
TepecoBaBLLEMY paHblle TO/IbKO CMeuunanmcToB, Haliocb HO-
BOE NMPYMeHeHne - peKnaMHoe.



OfHaKo B NOBECTU 0 AEMMUHT-(haKTOpe ecTb eLe O4HO Aen-
CTBYHOLLEE /MU0 - aKyCTUYecKuii Kabenb. A OH B COCTOAHUWU
CU/IbHO UCNOPTUTb He TONbKO LNPPbI, HO M Ka4eCTBO 3BY4YaHWUA.
Begb conpotuBieHne Kabens CyMMUPYeTCS C BbIXOLHbIM CO-
NPOTUB/IEHNEM YCUIUTENA U CTAHOBUTCA COCTABAIOLLEN feM-
MUHT-hakTopa.

[ns kabens aonnHoi 2 m conpoTtusneHune 0,05 Om - BNonHe
NPUCTONMHbIA NokasaTenb. HO ANd ycunuTens c BbIXOAHbIM CO-
npotueneHvem 0,01 OM AeMMUHr-hakTop Ha Harpyske 4 Om
C Takum Kabenem cHu3ntcs ¢ 400 go 65. MNosogos Anda 6ecno-
KolicTBa noka HeT. HO ecim Mcnonb30BaTb TOHEHbKUI «LLUHY-
POK» U3 KOMNNEKTa JUHAMUKOB Y COMHUTE/IbHbIE CKPYTKMN 06-
wum conpotumenieHnem 0,3..0,4 OM (CUTyauus, K CoXaseHuto,
elLle Hepeakas), TO AeMMUHT-(hakTop ynageT 4o 10, He3aBUCKMMO
0T nokasaTenen ycunutens. MoaToMy Ha NpoBoAax 3KOHOMUTb
He CTOWUT.

MaccuBHbIN KPOCCOBEP C €ro AgecaTkamy MeTpoB NpoBoja
CO3[aeT aHanornyHole npobnembl. Mo3TOMY KaTyLIKK C heppo-
MarHWTHbIM CEPLEYHUKOM B KPOCCOBEPaxX MPUMEHAIOTCA Yallle,
4eM «BO3AYLUHbIE», - 3TO M0O3BONIAET 3HAYMTE/NIbHO CHU3UTL CO-
npoTMBneHne Katywku. KOHEYHO, Mpu nepemMarHnuynBaHum
cepfeyHnKa BO3HUKAKOT JOMOSIHUTENbHbIE HE/IMHEeNHbIe NCKa-
YXEHUA CUrHana, Ho B 60/IbLUMHCTBE C/IyYaeB 3TO MeHbLLEe 310,
yeMm HefofeMNUPOBaHHbIE ANHaMUKKN. KcTaTu, pasHuua B 3BY-
4aHMM CUCTEM C KPOCCOBEPaMM pa3HO KOHCTPYKLMK 3a4acTyto
onpesenseTcs He CTO/IbKO XapaKTePOM BHOCUMbIX UCKaXeHWUI,
CKOJ/IbKO pasIMyHbIM AemnupoBaHnem anHamnka. B Tex cny-
yasax, Korga «COBeCTb He MO3BOJIET» CTaBUTb KaTYLLKKN C Cep-
OEYHVKOM, HeAoCTaToK AeMNMUPOBaHUA MOXHO BOCMOJIHUTb
aKyCTMYecKMn MeTofamun. Ho akycTuyeckoe gemnuposaHue
He 06naflaeT BCeEMU BO3MOXHOCTAMM 3/1EKTPUYECKOT0 U MOXET
B KOHEYHOM cyeTe 060MTUCH JOPOXKE.

OnpefennTb BbIXOAHOE COMPOTUB/IEHWE YCUINTENS B NIH0-
OUTENbCKNX YCNIOBUSAX MOXHO, €CN NPWU OANHAKOBOM BXOLHOM
CUrHane U3MepuTb ero BbIXOAHOE HanpsXeHWe Ha X0/0CTOM
xogy (EQ) n nog Harpyskoit (U) onpegeneHHOro conpoTuene-
HMa (R). OfHaKo TOYHOCTb 3TOr0 MPOCTOr0 METOAa 3ameTHO
CHUWXXAETCH Npu BbIXOLHOM COMPOTUB/EHWUW YCUNTENSA MEHb-
we 0,05 Owm.

B KOHEYHOM MTOre roHKa 3a Ludgpamu npusena K BbipaboTke
HOBOM METOAMKN OLEHKMN BIUAHUA BbIXOAHOTO CONPOTUBIEHUS
ycunutens Ha gemndguposaHme. Hosbiin cTaHgapT CEA 2006
BBOAMT «3(EKTUBHbLIN KOG PUUMeHT gemndupoBaHuns» (Ef-
fective Damping Factor). OCHOBHOE OT/IMYME HOBOIO NnapameT-
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pa OT CTaporo 3aknt4aeTca B TOM, YTO Tenepb Npu pacyeTte uc-
MoNb3yeTcA He HOMWHa/IbHOE COMPOTUB/IEHNE HArpy3Kn, a M-
nefaHc 3TaJIOHHON0 AMHAMMKa Ha YacToTe pe3oHaHca (OH B He-
CKOJ/IbKO pa3 MpeBbIllaeT CONPOTUBIEHNE NOCTOAHHOMY TOKY).
Kpome TOro, B pacuyeTe, NOMUMO BbIXOLHOFO COMPOTUB/IEHNSA
ycunutens, UrypupyeTt n conpoTuB/eHne KaTyLWKN JUHaAMK-
Ka NOCTOAHHOMY TOKY, YTO YUYMTbIBAET BKag 3TOro ConpoTuB-
NEHVA B 3NEKTPUYECKOe femndupoBaHue. Moatomy agdek-
TUBHbI KO3DULUMEHT agemnupoBaHus B GOMbLUERA CTENEHN
OTpaXXaeT pasHULY B aKyCTUUYECKUX XapaKTepucTukax yCcunm-
Tenen, Yem «cTapblit» KOIPHULMeHT gemndupoBaHms. Tenepb
npakTuyecku no6oi ycunutenb, npefHasHauYeHHbIA 1S uc-
No/ib30BaHNA B aBBTOMOOU/IbHbLIX 3BYKOBOCMPOM3BOAALLUX CUC-
Temax, GyfeT nMeTb 3HavyeHMe AMPEKTUBHOIO KOaPhurumneHTa
AeMndgupoBaHma B npegenax ot 6 4o 7, 4To 06/1erymT cpasBHe-
Hue. OpaHako k ctaHgapty CEA 2006 noka npuMKHYNX fafieko
He BCe NPOU3BOANTENN aBTOMOOUIbHBIX YCUNUTENEN.

BbiBOAbI:

* BbICOKMI AeMnuHr-(akTop Tpebyetca And AMHaMuUYe-
CKUX TOMIOBOK C NIerKMM MOABECOM W 6GOMbLLOK Maccoi
MOABWKHON cMCTeMbI, paboTaroLnX ¢ 3aX040M B 06/1aCTb
OCHOBHOI0 MexaHW4eckoro pesoHaHca 6e3 npumeHeHus
MacCUBHbIX PUNbLTPOB;

* npu paboTe ¢ NaCCMBHbIM KPOCCOBEPOM [AEMMMUHT-(haK-
TOp CMCTeMbl OnpesenseTca rnaBHbIM 06pasoM ero Bbl-
XOAHbIM COMPOTWB/IEHNEM B NOJSIOCE MPOMYCKaHUA, Mo-
3TOMy TpeboBaHWA K [LeMMUHr-(DaKTopy YCUAUTens
MOXXHO CHU3WUTb;

e ANA LUHAMUYECKUX FOM0BOK, pe30HaHCHas YacToTa Ko-
TOPbIX HaxoA4uTCA 3a npefenamu pabodeid Nonocbl vac-
ToT (CUY, BY), aemnuHr-akTop npyM MHOrOMO/IOCHOM
YCU/IEHUN 3HAYEHUS He MMeeT, MOCKO/IbKY 3feKTpuye-
CKOe aemn@upoBaHne Hambonee aPpHeKTUBHO ANS NO-
[aB/IEHNS1 OCHOBHOIO MEeXaHW4YeCcKOro pe3oHaHca nof-
BMXXHOM CUCTEMBbI;

e AemngupoBaHMe CTPYKTYPHbIX Pe30HaHCOB B MaTepua-
ne audysopa v nofseca He BXOANUT B (DYHKLNIO YCUNU-
TeNs U MOXET OCYLLEeCTBMATHCA TOJIbKO MeXaHUYeCKM.
310 Nnpobaema AUHAMNYECKOM FON0BKN.

5.1.6. MunHumanbHoe conpoTussieHNe
Harpysku

BbIXOAHas MOLLHOCTb YCUNWUTENA OMpeaenseTcs [ABYMS
(hakTOpaMu: BbIXOAHbLIM HaNpPsHXKeHNEM W CONPOTUBNEHNEM Ha-
rpy3ku. A BbIXOHOe Hanps>KeHue, B CBOK ouyepeflb, 0AHO3Hau-
HO OrnpefenseTcs Hanps>KeHWeM NuTaHus ycunutens. Moato-



My A8 YBENNYEHWUS BbIXOLAHON MOLLHOCTU YCUIUTENS ecTb
TO/IbKO [iBa MyTW: MOBbLICUTb HANPSXEHWEe MUTAHUA WUIN CHU-
3UTb CONPOTUBIEHNE HArPy3KHW.

Hanps)eHne nNUTaHWA COBPEMEHHbIX aBTOMOOU/bHbBIX
ycunuTenein 60nbLIOK MOWHOCTM - MOpsjKa cTa BOMbT, YTO
TpebyeT NpUHATUSA Mep 6e30NacHOCTU: Beflb Ha MaKCUManbHOW
MOLLLHOCTM 3TO Hanps>XeHne npakTUYecKy NoJIHOCTbLI0 MpuUo-
XXEHO K KNemMMaM [JMHamMuyeckoli ronosku. Moatomy ansa ganb-
HeNLLero NoBbIWEHNSA BbIXOLHON MOLLHOCTA HEOBXOAUMO CHU-
XaTb MWHVMManbHO [OMYCTUMOE COMPOTUB/IEHNE HArpysku.
CHUXeHWe CONPOTUBNEHUA HArpys3kum npu GUKCUPOBAHHOM
Hanps>KeHUW NPoNopLUOHaNIbHO YBENNYMBAET NOTPebaseMbli
eli TOK 1, cnefoBaTeNbHO, NOABOAMMYH MOLLHOCTb.

[onrve rofbl CTaHAAPTOM AN aBTOMOOU/IbHOW aKyCTUKK
6bln uMnegaHc 4 OM, a MUHUMaIbHOe COMPOTUBNEHNE HArpy3-
KW ANt aBTOMOOUNbHBLIX ycunuteneli coctasnsano 2 Om. Ceii-
yac MHOrvMe Mofenu ycunutenei 6GONbLIOW MOLLHOCTM pac-
CUYMTaHbl Ha COnNpoTMBNEHMe Harpyskun 1 OMm, a HekoTopsble -
n 0,5 Om.

3a HW3KOe COMpOTWB/IEHWE Harpysky MepBbIMK YXBaTu-
nnce npoussoguten OEM-«rofnoB» C BbICOKOW BbIXOAHOM
MOLLHOCTbI0. B MaccoBoi annapaTtype 3TW pelleHus LOJiro He
NpUMeHANNCh. MoyeMy - 04HO3HAYHO CerofHsA OTBETUTL TPYL-
HO. TYT 1 NONbITKA pa3rpaHUunUTb «cgepbl BAUAHUA» OEM un
aftermarket, n nogaepxaHue cnpoca Ha LONONHUTE/IbHbIE YCU-
NUTENK, N y4eT NPUOPUTETOB MAcCOBOrO NOTpebuTens.

5.2. CTPYKTYPA ABTOMOBWJIbHbIX
YCUNUTENEW

CoBpeMeHHbIV NOAXOL K KOHCTPYMPOBAHUIO aBTOMOGUIIb-
HbIX YCUANTENe NpeanonaraeT co3LaHne NMHenKn annapaTos,
MCNONb3YIOLWMNX CXOLHblE CXEMOTEXHUYECKME PeLLeHus, efu-
Hble Y3/bl U CTUIEBOE O(OpM/IeHMEe. DTO NO3BONSET, C OLHOM
CTOPOHbI, COKPaTUTb pacxofbl Ha MPOEKTUPOBaHWNE N N3FOTOB-
NeHue, C APYron - pacwmpseT BbIGOp annapatypbl Npu co3ga-
HWUW ayMOCUCTEMbI, MOCKOJ/IbKY MOXHO KOMMOHOBATb YCTPOi-
CTBa C HEOGXOANMBIMU XapaKTepucTuKamu. B To e Bpems ar-
PECCUBHbIA AM3aliH 1N BblYypHble POPMbI MHOTUX YCUANTENEN
HepeLKO MacKMPYHT «BHYTPEHHIOK YCTapenocTby».

Mo cBOeli CXeMOTEXHVKE aBTOMOOU/IbHbIE YCUAUTENN Npak-
TUYECKM He OT/IMYAOTCA OT «A0MaLLHMX». OfHaKo 061acTb Npu-
MEHeHus NpugaeT Ux CTPYKType cneundryeckne ocCobeHHOCTH,
4TO W BbIfeNsAeT UX B COBEPLUEHHO CaMOCTOSATE/IbHbIN Knacc
yCcTpoicTs [68].

Bo-nepBbIx, 3T0 Hannuue npeobpasoBaTens Hanps>KeHus
nUTaHua. HanpskeHue NUTaHUA YCUAUTENs [O/MKHO ObiTh
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ABYXMONAPHBIM (YTOObI UCKNOYNTL pa3fennTesbHbli KOHLEH-
caTop Ha BbIX0fe) ¥ UMeTb BeninumHy 2 x (25-50) B. B ycunu-
TeNsAX BbICOKOro Knacca 670K NMUTaHUA A1 KaXA0ro KaHana
WKW TPYNMbl KaHaN0B OTAENbHbIA - 3TO CHMKAET NepexoHble
3aTyxaHua [54-56]. B ycunutenax npeMmym-knacca BcTpeva-
HOTCA 6/I0KN NUTaHKUS ellle 60n1ee CNOXHOM CTPYKTYpbl - CTabu-
NN3NPOBaHHbIE U pa3fiefibHble Mo Kackagam. MomMumo nonb3bl,
3TO OT/IMYHbI PEKNaMHbIii KO3bIpPb.

Bo-BTOpbIX, aBTOMOGUW/bHbIE YCUUTENN, XOTSA U ABNAIOTCA
«YUCTBIMU» YCUIUTENAMMW MOLLHOCTW, 06N1afatoT pasBMTON Cu-
CTeMOi perynupoBok [52,78, 79,98,106,112]. B 60/bLUNHCTBE
KOHCTPYKUWIA MMeKTCA BCTPOEHHble (MNbTPbl. OHWU OTCYT-
CTBYIOT M B NPOCTEAWINX MOAENSX, UK B NPOeCCMOHab-
HbIX, MpeAHa3HaYeHHbIX AN paboTbl C BHELUHUMMW aKTUBHbIMU
KpoccoBepamu. HasHauyeHve PULTPOB - pasfesieHne 4yacToT-
HOro AuvanasoHa Mpu cO34aHUM MHOTOMOJ/IOCHbLIX cucTeM. Kak
npaBu/o, BCTPOEHHbIE PUNLTPbI YCUNUTENEN UMEIOT KPYTU3HY
cnagos AYX 12a6/0KT, pexxe - 18aB/0KT 1 Bbiwwe. B npocTbix
MOoZenax unbTPbl Heperynupyemsble, B 601ee COXHbIX MOXHO
N3MeHATb YacToThbl cpe3a (N1aBHO UMW CTYMNeHYaTo) U MeHATb
xapakTtep pabotbl punbTpa (HU/BY). Ecnn (ounbTpbl He HYX-
Hbl, UX MOXHO OTK/IOUNTH.

B-TpeTbux, BO MHOTMX MOZENSAX YCUUTENEA, MOMUMO 06bIY-
HbIX IMHENHbIX BXOA0B (BXOAHOE conpoTuBneHne 10-20 KOM,
4yyBCTBUTENBHOCTbL 0,5-1,5 B), MMetoTCA TakXKe BXOAbl BbICOKO-
ro yposHs (High Input). 3Tu Bxoabl NpegHasHayeHbl Ans uc-
No/Ib30BaHWA YCUNNTENEN C FONOBHLIMK annaparamu, He nMe-
IOLWMMY OTAENBHOIO IMHEMHOIO BbiXoAa. B Takom cnyyae cur-
Han NPUXOAUTCA CHMMATb C BbIXOA4A Ha AMHAMWKK, NO3TOMY
YyBCTBUTE/NIbHOCTb BXOAA BbICOKOrO YPOBHA cocTaBnser 2,5-
10 B, BxoHOe conpoTuBieHne Hebonblioe: 50-200 Om. B He-
KOTOPbIX MOAeNax yCunuTenein BXoLbl BbICOKOro YpOBHSA OAHO-
BPEMEHHO ABNAKOTCA W ynpasnsaowmummn. INpu BKIKOYEHUN TO-
NOBHOTO annapaTta C MOCTOBbIM YCU/IUTE/IEM Ha ero BbIX04ax
NnosABNAETCA MOCTOAHHOE HanpsaXeHne, KOTOPOE N UCNOMb3YyeT-
CA ANS BKOYEHMNSA BHELLIHEro yCcununTens.

MOMMMO 3TOro, BO3MOXHO Ha/inMyme 6GanaHCHbIX BXOLOB,
Y KOTOPbIX 3HAYUTENIbHO CHM)KEHA YYBCTBMUTE/IbHOCTb K HaBOJ-
KaM 1 nomexam. ECTeCTBEHHO, YTO A4/18 NOMHOIO0 UCMO/b30Ba-
HUS UX MPEenMYLLEeCTB ro/I0BHOM annapar J0/KeH UMeTb 6anaH-
CHble JIMHEeWHble BbIX0Abl. 1OCKONbKY B MOC/nefHee Bpems no-
ABMNacb yCcTonumBasa TeHAEHUMA K NMOBbILEHNIO HaMpPsHXKeHUs
Ha NIMHENHOM BbIXOAe rONOBHOrO annapata A0 4-8 B, nuHeit-
Hble BXOZbl 60/IbLUMHCTBA COBPEMEHHbLIX YCUIUTENEN Takxe
paccumTaHbl Ha TaKoe HanpsXeHwue.

CTpyKTypa aBTOMOGU/IbHbLIX YCUNUTENEN AOCTATOUYHO pas-
HOO6pasHa - 0fHOKaHa/IbHble, ABYXKaHa/bHbIE, YeTbIpeX-, NATU-



W WeCcTUKaHanbHble [68]. OfHOKaHabHbIe YCUNINTENN C pa3Bu-
TO CMCTEMOI perynMpoBOK UCNONb3YHTCS 418 paboThl ¢ cab-
By(bepoM, ABYXKaHasibHble - AN (POHTaNbHOW aKyCTUKM
C MacCUMBHbIMU (UAbTPaAMK. Y CUANTENN C 60/bLLUM YACIOM Ka-
HanoB 00bIYHO [OMycKalT paboTy B pas3/iMyHbIX BapuaHTax
BK/IIOYEHUA YCUUTEIbHbIX KaHaN0B 1 Harpy3ku 1 yaille BCero
MCMONb3YTCA B CUCTEMAax C MHOTOMOJIOCHbIM YCU/IEHMEM.
OCOGHAKOM CTOAT YCUNUTENN NpeMUyM-Knacca, B KOTOPBbIX,
KaK npasusio, HeT cxeM 06paboTKM CUrHana v NpuMeHeHbl ca-
Mble COBepLLEHHbIe (M BeCbMa OPOrve) CXeMOTEXHUYECKME pe-
LLEHUA.

OfiHOKaHaNbHble YCUNUTENN C Pa3BUTON CUCTEMOW Perynu-
POBOK MCMONb3YHTCA A8 paboTbl C cabBy(epoM, ABYyXKaHalb-
Hble - AN (POHTANbHOW aKyCTUKWN C NaCCUBHLIMU hUNbTPaMM
NM60 B MOCTOBOM BK/HOYEHUM - C cabBydepoM. B HeEKOTOpbIX
YyCTaHOBKaxX BbICOKOro YpPOBHSA /1A /IEBOrO 1 NpaBoro KaHasnos
NCNONb3YIT OTAENbHbIE ABYXKAHa/NbHbIE YCUINTENN B MOCTO-
BOM BK/TOUYEHUN.

UeTblpexKaHa/bHble yCUINT €1, NoXanyid, MOXHO cunTaTb
cambIMW pacnpocTpaHeHHbIMW. B ayfguocuctemax HauymHaro-
LWMX X YaLle BCEro UCMOJb3YIOT B KOH(UTYpaLmmn «2+1», KOr-
[a [iBa KaHana B MOCTOBOM BK/IlO4EHUN paboTatoT Ha cabsBydep,
a [lBa OCTaBLUMXCA - Ha PpoHTanbHY0 AC C MacCMBHbLIMU pas-
fenuTenbHbIMU  uabTpamu. WHorga, npaspga, BCTpeuyaeTtcs
pacripefefnieHvie KaHasioB «(POHT-TbI/I» (KaKk B MarHUTone).
Mcnonb3yoT X 1 B yCTaHOBKax C MHOMOMOMOCHBIM YCUJIEHU-
eM. B aTOM cnyyae ofiHa napa KaHanoB WUCMO/b3yeTcsa ANA YCU-
NeHna curHanos nosocel HY, BTOpas - gnga nosnockl CU/BY.
YacToTa pasgena 06blYHO Bbl6MpaeTca B AuManas3oHe 250-
600 Iy,

MAaTu- ¥ WecTUKaHaNbHbIE yCUIMTenn 06nafaT caMmbiMy
LWMPOKMMW BO3MOXHOCTAMM U NMpeAHasHayveHbl AN CO3L4aHuNA
pasBepHYTLIX ayMOCUCTEM CPeAHEro M BbICOKOro Kfacca npu
MWUHUMa/bHbIX 3aTpaTax Ha yCTaHOBKY W OMNOJIHATENbHOE 060-
pyfoBaHve. MHOrokaHabHbIl YCUNUTENb 3aHMMaeT MeHbLue
MecTa, YMEHbLUAETCA KOMUYECTBO MEXONO0UHbIX COeAMHEHWUI,
Mo3TOMY NMOMEXO03aLLNLLEHHOCTb Y HAJEXXHOCTb TaKOW CUCTEMBI
Bbllle. HefocTaToOK MHOrOKaHa/IbHbIX YCUNTENEN NO CpaBHe-
HWIO C He3aBWCUMbIMW YCTPOMCTBAMW - HEBbLICOKOE Mepexof-
HOe 3aTyxaHue Mexay KaHanamu, BbI3BaHHOE CBA3bI0 yepes 006-
WK1l 6NoK NTaHMA. Mo3TOMy B COBPEMEHHbIX MHOTOKaHaslb-
HbIX YCUIUTENAX BCe Yallle BCTpevatoTCA OTAe/lbHble 6/10KM
NUTaHWA ONA KaX40ro KaHana (rpynnbl KaHanos).

MATbIA KaHan NATUKaHaNbHbIX YCUNUTENe npefHasHayveH
Ans paboTbl ¢ cabBydepom 1 06bIYHO MMeET B 2-3 pa3a 60/1b-
WY MOLWHOCTb. B coBpemMeHHbIX nsgennax ¥ M34 atoro Ka-
Hana 4acTo paboTaeT B UMNYNbCHOM Knacce D. YTo6bl UcKNto-
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4YnUTb BAUAHME NATOrO KaHana Ha paboTy ocTanbHbIX, 415 HEro
npegycMaTpuBaeTca CaMOCTOATE/IbHbINA 610K NUTaHus. Takoi
ycunuTtens (hakTU4ecku npeacTasBnseT coboi ABa He3aBUCU-
MbIX YCTpOiCTBa B 06LieM Kopnyce. OcTasibHble KaHasbl, Kak
npaBuio, UCNOMb3YKTCA ANA [ABYXMNONOCHOIO YCWUNEHUSA, pe-
Xe - B KOH(Urypauuu «ppoHT-TbiN1». LLlecTuKaHanbHble yCu-
NUTENN MOryT paboTaTb B Pa3/IMyHbIX BapuMaHTax BK/IHOYEHUS
C 00bIYHBIM M MOCTOBbIM MOAK/IOYEHMEM HArpy3ku. MogpobHo
pas3fiyHble BapuaHTbl UCMONb30BaAHUA YCUIUTENEN pacCMOTpe-
Hbl B rnaBe 8.

[ns o6neryeHns TOKOBOro pexuma 6/10ka NnMTaHns B MHO-
rokaHa/nbHbIX YCUNNTENAX OAUH M3 KaHanoB napbl BCErja Bbl-
NO/IHEH WHBEPTUPYHIOLWNM, APYrOM - HeuHBepTUpyrLWwWmM. Ha
HU3KMX YacToTax, rjae CUrHan BXOAHbIX CTEpPeOKaHasoB npak-
TUYECKN CUH(a3HbIA, CyMMapHbIi TOK NOTpebeHns napbl Ka-
HaloB cMMMeTpuYyeH. Kak cnefcTsue, Nerko peannsyeTca moc-
TOBOI peXxum paboTbl, a AN cTabunmsaumm v NONOXUTENb-
HOro, M OTPULATENbHOrO HanpsHXKeHWn NUTaHWA Ha BbIXOAe
npeo6pasoBartens 4OCTaTOMHO OAHOKaHa/bHOW 06paTHOWA CBS-
31 - 1Mb0o NO CyMMe ABYX BbIXOAHbIX HanpsXeHwi, M60 no
OfHOMY 13 HUX [43].

B KayecTse npumepa Ha puc. 5.2 npusefeHa CTPyKTypa
«N1eBOW» rPynnbl KaHa/0B NPOCTOro LWeCcTUKaHaNbHOro yCuamn-
Tens Quipix QA-8900. OH cHabXeH BCTPOEHHbIMW (hunbTpa-
MU, MO3BONIAKOLLMMM UCNOJIb30BATb €ro B Pa3/IMUHbIX KOHPUTy-
pauusax, B TOM YuCne 1 ¢ TnHeiHoin AUX.

Ycunutenn nesoro KaHana BbIMOMHEHbl UHBEPTUPYHOLW M-
MW, YTO MO3BOJIAET UCMOJIb30BaTb MOCTOBOE BK/HOYEHUE Ha-

Puc. 5.2. CTpyKTyp-
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Has cxema LIeCTUKa- imrry
Ha/IbHOTO YCUNUTENS
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rPy3Ku. B ycunutensx npaBoro KaHana OTCyTCTBYIOT MHBEPTU-
pytoLine NOBTOPUTENN, B OCTaSlbHOM CXeMbl MAEHTUYHbI. [ns
KaXXol napbl KaHAN0B MOXHO He3aBMCUMO 33aTb PEXUM pa-
60Tbl. KaHanbl 11 2 npegHa3HaveHbl 4na paboTbl C OA4HUM UK
Bymsi cabBydepamu ¢ yacToTol cpesa ®HY 80 nnm 120 Iy,
KaHanbl 3 1 4 Takxe MOryT paboTaTb € CabBY(epoM C YacTOTOM
cpesa ®HY 80 'y mam ¢ mugbacom ¢ yacToToin cpesa ®BY
120 l'u. KaHanbl 5 1 6 MoryT paboTtaTtb C YacToTol cpesa ®BY
120 Ny (Mupbac) nam 5 Ky, (nuwankm).

5.3. MPEABAPUTENIbHBIE YCUNWUTENWU
N ®UNBbTPHI

MpenBapuTenbHble YCUNUTENN U BCTPOEHHbIE KPOCCOBEPbI
NPaKTUYEeCKN BCEX COBPEMEHHbIX YCUINTENEN BbIMOSHEHbI Ha
MUKpocxemax. Mcnonb3oBatb B UX KOHCTPYKLMW AUCKPETHbIE
TPaH3UCTOPbI CNOXHee 1 0poXe, a NpubaBKa B Ka4ecTBe 3BY-
YyaHuA He CTOUT 3TKX Npobaem. OObIYHO NPUMEHAIOT PUNLTPbI
Ha nosTopuTtensax no cxeme CanneHa-Ku. OHa obecneunBaet
NpeKpacHyo NOBTOPSEMOCTb MPW CEPUAHOM MPOM3BOACTBE W
abCONOTHO He CK/I0HHA K CaMOBO36YXX/IeHWI0, B OT/INYME OT UH-
BEPTUPYHOLWMNX (PUNLTPOB, KPUTUYHBLIX K CTabWIbHOCTM 3fie-
MEHTOB.

[ns ocTanbHbIX Y3/10B, KaK Npasuio, UCMo/b3ytoTca TUMNO-
Bble CXEMbl «M3 y4YebHUKa», XOTA BCTPEYAKOTCA U OpPUTUHASb-
Hble pelleHus. Brnpoyem, aTu pelleHmns 3awuLeHbl He TObKO
nareHtTamun. Mcnonb3yroTcA 3aKasHble MUKPOCXeMbl, MapKu-
POBKa TUMOBbLIX 31EMEHTOB YHUUTOXAETCA, MPUHLUNNANbHbIE
CXEMbl OTCYTCTBYOT. [103TOMY fAake TuiaTe/lbHOE M3yyeHue
MOHTaXa He BCerja nomoraet NoHATbL NMPUHLWN paboTbl TEX Un
MHbIX KackafoB. PacrnpocTpaHeHHble CXEMOTEXHUYECKNE peLLe-
HUA NpeABapuTeNbHbIX YCUAUTeNed U (PUIBTPOB OMMUCaHBI
B rnase 6, MO3TOMy B [JaHHOM pasfgefie OyAyT pPacCMOTPEHbI
TOJIbKO OCHOBHbIE TEHAEHLUW.

Ualle Bcero B Kackagax MpeaBapuTesisHOro YCUIeHUs u
KpoCcoBepax yCUNUTenein HUKHEN 1 cpefHelt LLleHOBbIX KaTero-
pUil NPUMEHSIOT CABOEHHbIE OnepaLoHHble yeunutenu 4558,
4560 pa3NnyHbIX MOAUDUKALUIA. ITO ManoWyMsLLMe yeunuTte-
NN C HA3KUMU COBCTBEHHBIMU UCKaXeHUAMU, pa3paboTaHHble
C Y4YeTOM «3BYKOBOIO» NpuvMeHeHus. B annapaTtax BepxHei Le-
HOBOW KaTeropuu ucnonb3ytotcs OY 6onee BbICOKOrO Kaue-
ctBa. Kctatu, 3ameHa feweBblX OY © HEKOTOPbIX feTanei
B annaparax 6r0>KeTHbIX Cepuii N03BOMAET 3aMETHO MOBbICUTb
KayecTBO 3By4yaHus [108].

OCHOBHbIe perynmpoBKy akTUBHbLIX KPOCCOBEPOB MPaKTun-
YeCKW BCerfa onepaTuBHbIe, XOTSA NOMb3YOTCA UMM, KaK NpaBu-
NO, OAWH pa3 - Mpu HacTpoWike cucTembl. B 60NbLIMHCTBE YCU-
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CTPYKTYPA ABTOMOBW/IbHbIX YCUJTATENEN

NnTeneli OHU BbiBeAEHbl pPyYKammn Ha 60KOBYHO, MHOTa Ha BepX-
HIO MaHenb. Mog Wnuy perynatopbl BbIBOAAT A0CTaTOYHO
peaKo, HO 1 B 3TOM C/lyyae OTBepTKa BpAL /i noTpebyercs -
OCM cnerka BbicTynarT. O6bIYHO MOXHO 060NTUCH HOFTEM UK
MOHETKOIN. B HEKOTOPbLIX KOHCTPYKLMAX NaHe/lb peryinpoBoK
NPUKPbLIBAETCA NErKOCbeMHON MpOo3payvyHOli Haknagkoh (He
CTOMbKO A/19 3aWMUThl, CKO/IbKO AN1A 3CTETMKKN). PerynnpoBku,
HeJOCTYMHbIe B paboyeM MONMOXKEHUN YCUNNTENS, B 0630pax K
TecTax BCerfa CTaHOBATCA 0O6BLEKTOM A1 KPUTUKMN.

Kak y)ke ynomuHanocb B Havase rnasbl, 0653aTefibHbll Ha-
60p hunbTpoB Ans npoctoro ycunmutens - dBY n dHY. Bca-
MbIX MNPOCTbIX YCUNNTENAX, NpefHasHauyeHHbIX Ans paboTbl
B pexume «2+1», ®BY MOXeT oTCyTCcTBOBaTh. Yalle BCero
Mcnonb3yTea PunbTpbl baTTepsopTa BTOPOro nopsaaka. Mpu-
yeM Hapagy C NnaBHbIM U3MEHEHMEM 4acTOThbl cpesa B noche-
AHee BpeMs Habn04aeTcsa BO3BPAT K UCKPETHOWA, HO C BO3MOXK-
HOCTbH BbI6GOPA YaCTOThl U3 HECKONbKMNX 3HaYeHWIA. B ycunuTe-
NAX BbICOKOTO Kflacca UCMoJb3YyTCA TakXKe AOMOMHUTE/IbHbIe
KOPPeKTMpYHoL e 3BEHbSA, pacllMpeHbl U BO3MOXHOCTU KOM-
MyTauun. VIHorga gvanasoH perynnpoBKY BXOLHOW YYBCTBU-
TeNbHOCTW pa3buT Ha ABa yyacTka. 3To obneryaet npouenypy
PerynnpoBKu.

Tak, B AByXKaHanbHOM ycunurtene Lanzar 5.200 npumeHe-
Ha pasBuTas cuctema perynmpoBoK. MOMUMO perynmpoBKu
4YyBCTBUTENLHOCTU rNybuHon 6onee 32 ab, eCcTb 1 NnaBHas pe-
rynvmpoBka hasbl curHana. Kpome Toro, nmetoTcsa napa inHei-
HbIX BbIXOZOB 411 HapaLliMBaHWUA CUCTEMbBI U Ba HE3aBUCUMbIX
KpoccoBepa 4-ro nopsagka (24 pb/okt, ®BY - 40..230 I'y,
dHY - 65..240 'y). 310 NO3BONAET NPUMEHUTL AONONHU-
TeNbHbIA ycunutenb 6e3 kpoccoBepa. CUrHan Ha SIMHEAHOM
BbIXOJE MOXHO NOAYYUTb KaK C naocko AUYX, Tak un nocne
NpoxoxgeHns ¢unbTpoB. lNpuyem ecnm B OCHOBHOM TpakTe
BKIOYeH ®BY, TO Ha NMHENHbIA BbIXOA CUMHaN UAeT yepes
®HY (1 Hao6opOoT). 3a CYET HE3aBMCMMOI PEryIMPOBKM Yac-
TOT Cpe3a MOXXHO UCNpPaBUTbL HeKoTopble fedekTol AYX B 0b6na-
CTW CTblKa Nonoc, He npuberas K akBanaisepy. [Na TOYHOW
Koppekunn AYX B amanasoHe «Hambonee BEPOSITHbIX MpoO-
6nem» npefycMOTPEHO OAHO 3BEHO MapameTpUYEecKOro 3KBa-
narisepa c perynnpyemoin o6poTHOCTbIO, LeHTpasibHas 4acTo-
Ta KOTOPOro nepecrtpavBaetcd B AuvanasoHe oT 28 go 320 .
B 3aBCMMOCTM OT BbIGPAHHOI O pacnpefeneHuns gnanasoHa va-
CTOT MeXAy YCUNTENbHbIMW KaHanamu KOPPeKTop MOXHO 1c-
Nnonb30BaTh Kak 6ac-6ycTep, ANnd NoAaBNeEHNS pe30HaHca cano-
Ha (120...160 I'y) nnn gna komneHcauum nposana AYX Ha vac-
ToTax 250...350 Iy,

Bycunntene INFINITY Kappa 102a yactoTa cpesa BCTpO-
€HHOro KpoccoBepa Mi1aBHO MepecTpanBaeTca B Npefenax geka-



Abl (32...320 'w). Ans curHana, NOCTynarLero ganee Ha ycu-
AUTeNb, N ANS CUrHana, NOCTYNatoWeEero Ha NMMHEeNHbIA BbIXOoA,
MO>XHO He3aBMCKMMO YCTaHOBUTL pexumsl ®HY, ®BY 1 non-
HOM nonocbl. PakTUYECKM 3TO fjBa KPOCCOBEpa B O4HOM YCUN-
Tefle, O4HAKO PerynmpoBKa 4acToTbl Cpe3a y HUX CUHXPOHHas.
AHanns cxembl nokasan, yto ®BY 1-ro nopagka peannsoBaH
Kak (MNbTp AONOSIHUTENbHON (PYHKLMMW. Takoe NOCTpPOeHue
npw co3haHuy MHOTOMOMOCHbIX YCUNUTENIbHbIX CUCTEM obecne-
yMBaeT aBTOMAaTMYECKOEe COMPSXXKEeHWe 4acToT pasfena, HoO He
Nno3BonsAeT KoppekTuposaTh AYX 3a CYET UX B3aMMHOro CMe-
eHus. Bnpouem, akBanalizep B cMcTeMax Nogo6HOro ypoBHS -
KOMMOHEHT NoYTn 0653aTe/IbHbIN.

Mpu ncnonb3oBaHUN yCUNUTENA € cabBY(hepOM BMeCTO 3K-
Basaii3epa MOXXHO BOCMO/b30BaTbCA (PUPMEHHON pa3paboT-
KO - AMHamMyeckum onTtumusaTopom 6aca [50]. MpuHUMN
[eNCTBUA CXOX C MapaMeTpUyecKUM 3KBasiali3epoM: MMeeTCH
3BeHO ®BUY, yacToTa cpe3a U 4OOPOTHOCTL KOTOPOro perynu-
pytoTCcs. VI3MeHeHMe [OOPOTHOCTM (PUAbTpa MO3BOJIAET, Kak
M3BECTHO, Perynnmposatb BUA 4aCTOTHOW XapaKTepUCTUKM Ha
4acToTe cpesa - yBeNnveHne LOOPOTHOCTU MPUBOAUT K NOSAB-
NEHN0 XapakTepHoro nuka. OfHaKoO B OT/IM4ME OT OObIYHOIO
JKBanansepa BenM4YMHa KOppPEKLUMN 4na AUHaMUYECKOro onTu-
Mu3aTopa He MOCTOSIHHA, & 3aBUCUT OT YPOBHS curHana. Mpwu
60/1bWIMX CUTHaNax NOAbEM HU3KMX 4acTOT OrpaHuMymMBaeTcH,
4TO MCKJIHOYAET neperpysky ycunutens u cabsygepa. Auana-
30H NepecTporikn YacToTbl cpe3a - oT 20 go 80 Ny BennunHa
KOppeKumnmn npesblllaeT +6 Ab, Npuyem C yBeNMyYeHUeM crene-
HW KOpPpeKumMn pacteT U nofaBfieHNe BHENOMOCHbLIX CUIHAN0B
(puc. 5.3).

Mur yii
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OpHako nofobHble pelleHns XapakTepHbl NUWb ANA OT-
AeNlbHbIX 4OPOrnXx Mogeneit ycunutenein. OCHoBHas Maccaycu-
NUTENEeRn cpeHel N HMXKHER LLIeHOBbIX KaTeropuii cHabXeHa He-
CNOXHbIMU KpoccoBepaMu, Habop YHKLMIA N XapaKTePUCTUKN
KOTOPbIX ONTUMMU3NPOBaHbI C y4eTOM MHOTMX (PaKTOPOB, B TOM
yncne n «nokynaemoe™s». O6s3aTeNbHbIA Habop QUNLTPOB
ANna npocTtoro ycunutena - ®BY n ®HY, nHorga ®BY moxeT
OTCYTCTBOBaTb. B MpoCTbIX Mogensax QuabTpbl Heperynmpye-
Mble, B 60/1e€ CIOXHbIX MOXHO M3MEHATb YacTOTbl cpe3a (n/as-
HO UK cTyneH4yato). Mpegensl NepecTPoikn 06bIYHO HEBENN-
K. ECnn )UNbTPbl HE HY)XXHbI, UX MOXHO OTKIHOUNTb. BOT 1
BECb «PKEHTNbMEHCKNI Habop».

MpuynHa Nof4o6HOro ackeTnsama oveBmaHa. C 0gHo cTopo-
Hbl, BO3MOXXHOCTW BCTPOEHHOr0 KPOCCOBEpPA ABYX- WU YeTbl-
pPexKaHasbHOro YCUIUTENs [OMXHbI M03BONATL 6e3 fonos-
HUTENIbHbIX KOMMOHEHTOB CTPOUTb CTaHAAPTHblEe BapuaHTbl
aygmocuctembl (ppoHT natoc cabsydep). C apyroin - BBOAUTb
MO/HbIA HA6OP PYHKLNIA BO BCTPOEHHbI KPOCCOBEP HET CMbIC-
na: aTo 3aMeTHO YBe/IMYUT CTOMMOCTb, HO Yallle BCEro ocTaHeT-
CAl HeBOCTPeO0BaHHbIM. [103TOMY BbINOIHEHWE COXHbIX 3afa4
yL00OHee BO3/10XKMTb Ha BHELLUHWE KPOCCOBEPbI M 3KBanansepsl,
a BCTPOEHHbIE - OTKIHUUTH.

B kauyecTBe npumepa pacCMOTPUM CTPYKTYPHYK CXeEMY
KpoccoBepa ycunutenein Lanzar cepum RK (puc. 5.4) [79].
MogpobHasa cxema He NPUBOAMTCH, NOCKONAbKY NPUHLMNNANb-
HbIX HOBUHOK B Heid HET, 1 He 3TOT y3e/ onpefenseT OCHOBHbIE
XapaKTePUCTUKN ycunutens. Takas e WAM aHanornyHas
CTPYKTypa Ucnonb3yetca B 60/NbLNHCTBE COBPEMEHHbIX aBTO-
MOGW/IbHBIX YCUNUTENEN CpeaHelt LEHOBOM KaTeropum.

Puc. 5.4. CTpyKTyp-

Has cxema Kpocco-
Bepaycunuteneii 1 A S
Lanzar cepun RK

Cass fla:
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MepBblii Kackag - NNHENHbIA YCUINTENb C U3MEHAEMbIM
KoapuumeHTOM ycuneHus. OH corfiacyeT BbIXOLHOE Hanps-
YXEHMEe UCTOYHMKA CUTHana ¢ YyBCTBUTENIbHOCTLIO YCUNNTENA
MOLLHOCTW, NOCKOJ/IbKY KO3(h(PULMEHT nepejayn Bcex ocTasib-
HbIX KacKafoB paBeH efuHULLe.

Cnepyowmii Kackag - perynatop 6acoBoro ycuieHus
(bass boost). B ycunutensix faHHO cepumn OH NO3BONAET yBe-
NIM4nBaTb YPOBEHb CUTHasa Ha YyacToTe 50 'y Ha 18 ab. B npo-
AYyKUMWM apyrux ¢upm nogbem 06bI4HO MeHblie (6-12 ab),
a 4yacToTa HaCTPOMKM MOXeT ObITb B 06nacTn 35-60 My KcTta-
TW, TAKOW perynatop TpebyeT XOPOLLUEro 3anaca MOLHOCTU YCu-
nuTens: ysenuyeHue ycuneHua Ha 3 4b COOTBETCTBYeT yABOe-
HWIO MOLLHOCTW, Ha 6 A - y4yeTBepeHuto U T. 4. CUrHaN MOXXHO
nofatb Ha yCcunuTeslb MOLLHOCTW HEMOCPeACTBEHHO UMW Bblge-
NNTb (OUIbTPaMN HEOOXOAMMYHO MOJSIOCY YacToT

KpoccoBepHas 4acTb COCTOUT U3 ABYX HE3aBUCUMbIX PUSib-
TpoB. PHY (low pass) nepecTpamBaeTcss B AmanasoHe 40-
120 'y n npegHasHayeH ans paboTbl UCKIOUYNTENBHO C CabBY-
(hepom. [umana3oH nepecTtpoiikun ®BY (high pass) 3ameTHO
wupe: ot 150 Iy go 1,5 klMy. B TakOoM BuAe ero MOXHO UCNoJib-
30Batb A1 paboTbl C LWMPOKOMNOIOCHLIM (PPOHTOM UAW 415 NO-
nocel CY-BY B cucteme c nokKaHaabHbIM ycuneHunem. Mpege-
Nbl NEPEeCTPONKK, KCTaTu, BblbpaHbl HeCNpOCTa: B AuanasoHe OT
120 po 150 'y nony4yaeTcs «ama», B KOTOPOI MOXHO CrpsATaTh
aKyCTMYECKWUA pe3oHaHC canoHa. pumeyaTesibHO U TO, 4TO
6ac-6ycTep He OTKNHOYAeTCA HU B OAHOM U3 peXXMMOB. Vcnonb-
30BaHue 3TOro Kackaga ogHoBpemeHHO ¢ ®BY no3BosseT Kop-
pekTupoBaTb AYX B 06/1aCTV pe3oHaHca casioHa He XYXXe, Yem
aKBanarizepoM. MocnegHuii Kackag UHBEPTUPYET CUTHaN B OAHOM
13 KaHanoB. 3TO N03BONAET 6e3 A0NO/HUTENbHbIX YCTPONCTB UC-
Nno/ib30BaTh YCU/INTENb B MOCTOBOM BK/THOUEHUMN.

5.4, CXEMOTEXHWUKA YCUNUTENEN
MOLLHOCTH

Mo yXKe ynoMUHaBLIMMCS NPUUYNHAM GOMbLUNHCTBO CXEM,
NPUBELEHHbIX B 3TOM W ClefylolieM pasfenax, BOCCO34aHbl
C MOHTaXa, N03TOMY B HUX BO3MOXHbl HEKOTOPble HETOYHOCTM
M YMONYaHWs, He BMAIOLME Ha MOHUMaHWe NpuHLMna paboTbl.

B NpOMbILINEHHBIX ¥ NHOOUTENBCKUX KOHCTPYKLMUAX aBToO-
MOOUMbHBIX ycunuTenelii Haumbonee pacnpocTpaHeHa Creayto-
Wwas cTpykTypa Y M3Y: ABOIHON AnddepeHuranbHblii Kackag,
ABYXTaKTHbIN Kackag yCUNeHUs HanpsXKeHNs N SMUTTEPHbIV No-
BTOpUTENb (4BYXKACKafHbIA MAN Ha COCTaBHbIX TpaH3MCTOpax
[apnuHrToHa). B nocnefHee BpeMs B BbIXOAHOM Kackaje BCe
yalle MCNOoNb3YHTCA MOLLHbIE NOJEBble TPaH3UCTOPbI. 3BecT-
Hbl TaKXXe rmépuaHble YCUNNTENN, B KOTOPbIX Kackag yCUIeHus
Hanps>KeHUs BbIMOMIHEH Ha flamnax, a BbIXOAHOW Kackaj - Ha



YCUNNTENN

Puc. 5.5. Cxema
yemnutens
Monacor HPB 150

OXEmOoTE><
i

MONeBbIX TPaH3UCTOpPaX, U AaKe MOMHOCTbIO /1aMMOBble KOHCT-
PYKLMKN, HO LUMPOKOFO pPacnpoCTpPaHeHWsi OHW He MNONy4Yunu
(Npexkae Bcero n3-3a 3Ha4YMUTENbHOM CTOMMOCTW) [46,47,96].

5.4.1. Ycnnutenn Ha AUCKPETHbIX
aNeMeHTax

C UCTOPMYECKOI TOUKM 3PEHNS BECbMA UHTEPECEH OfMH U3
nepBbIX aBTOMOOW/IbHbIX YCUNUTENEN ¢ Nnpeobpa3oBaTenemM Ha-
npsykeHusa nutaHus - Monacor HPB 150 (puc. 5.5). OH 6bIn
BbiNyWeH B epmaHun BO BTOpOI nonosuHe 80-x rogos [68].
MakcrManbHas BbIX0AHass MOLHOCTb YCUANTENSA Ha Harpyske
4 Om nopsgka 40 BT Ha kaHan B 06bIYHOM BKAOYEHUN. B Moc-
TOBOM BK/HOYEHMMN BbIXOAHAsA MOLLHOCTb Ha TOW XXe Harpyske
cocTasfnifeT okono 150 Br.
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Cxema ycunnTens - npuMep OCTPOYMHbIX U MPOCTbIX TeX-
HUYECKMX peLLIeHnin. Ha BXofe yCTaHOB/IEH KOMMYTUPYeMbIl ne-
pekntoyarenem SAl penutenb HanpsxeHua R2R3R4R5R6
(B npaBom kaHane - R52R53R54R55R56, Ha cxeme coxpaHeHa
3aBojckas Hymepaums aneMeHToB). KommyTaums obecneumsaeT
TPpW BapMaHTa YyBCTBUTENbHOCTM yecunutens - 150 mB, 250 mB,
500 mB npu BxogHOM conpoTuefieHnn okono 20 kKOm. Nommmo
NMHEHOTO BX0Aa, MMEEeTCA TaKkXKe BXO[, BbICOKOro ypoBHA XS1,
pacCUMTaHHbIA Ha MNOAK/OYEHNE MArHUTONMbl KakK C 0ObIYHbIM,
TakK Y C MOCTOBbIM YCUIUTENEM MOLLHOCTU. UYBCTBUTE/IbHOCTb
YCUNTENA C 3TOro BXoda - 0Koso 2,5 B, BXogHOe conpoTuee-
Hue - nopsigka 150 Om. Mpu NCnonb3oBaHMM MarHUTONbI C 00ObIY-
HbIM YCUNNTENEM CUTHanA MOLaeTCA Ha KOHTaKTbl 1,3 pasbema
XS1. MNpn ncnonb3oBaHUN MarHUTO/bl C MOCTOBLIM YCUIUTENEM
CUrHanN ANs fanbHENLEero yCuaeHns CHUMaeTCs TOMbKO C HEWH-
BEPTUPYIOLLEro nseya YCUnuTens MarHuTonel. B atom cnydae
pesnctop R1(R51) conpotmBneHmem 47 OM ABNSETCS 3KBUBA-
NIEHTOM Harpy3ku A9 MOCTOBOI0 YCU/INTeNa MarHuTonel. fanee
curHan yepes ®HY C2R7 (C52R57) noctynaet Ha Bxog Y M3U4,
BbINOHEHHOIO NO TPaAULMOHHON CXeMe.

MepBblii Kackag Y M3Y auddepeHunancHblil, Hanpsxe-
HWe B Lenn sMnTTePOB CTabUNN3MPOBAHO Ha YpoBHE -12 B 06-
WMM And 060MX KaHasoB napaMeTpuyeckMM ctabmnnsatopom
R8VD101. Btopoli Kackafg - ycunutens HanpsxeHus ¢ NMOC
no NUTaHunto («BONbTOA00aBKOW») M ABYXTAKTHbI/ BbIXO4HOW
Kackaj, Ha KOMMIMMEHTaPHbIX COCTaBHbIX TpaH3ucTopax. B Bbl-
XOAHOM Kackafie NpyuMeHeHa 3aLimnTa no TOKY 3a CYET HeIMHen-
Holi OOC. ToK BbIXOAHOI0 Kackaja KOHTPONMpyeTcs Nno nage-
HUIO HanpsXXeHusa Ha pesncTopax R24,R25 B Lenn aMUTTEepOB
TpaH3ucTtopos VT9,VT10.

XapakTepHas 0C06eHHOCTb paboTbl B MOCTOBOM BK/HOYe-
HUW, He BCTPeYaloLLadca B COBPEMEHHbIX CXemax, - Mepekso-
YeHWe N1eBOr0 YCUANTENBHOIO KaHana B UHBEPTUPYIOLLNIA pe-
UM C eJMHNYHBIM KO3 puumneHToM nepegayumn. Cekuyms nepe-
Kntovatens SA2.2 3aMblKaeT Ha 06LWKMIA NPOBOJ BXO[ NI€BOrO
KaHana, a cekuma SA2.3 yepes pesuctop R115 nogaet Ha BXxopg
OOC curHan c Bblxoga npaBoro KaHanaycunutensa. Bxog neeo-
ro KaHana B MOCTOBOM pPexume OTKIoYaeTcs, CyMMUpoBaHue
CUTHaN0B N1eBOr0 M NPaBOro KaHanoB B 3TOM PeXxunme He npe-
LyCMOTpeHOo. HeT B ycunutene n akTMBHbIX (WU/IbTPOB.

Mpuy NOBTOPEHUM KOHCTPYKLMWN B BLIXOLHOM KaCKaje MOX-
HO MCMO/Mb30BaTb KOMMNAMMEHTapHble Mapbl TPaH3UCTOPOB
KT818/KT819, B npefoKoHe4HOM - KT816/KT817. Llenu 3a-
WMTbl MOXKHO UCK/IOYNUTL - MPX pasyMHOM aKcnayaTauum ato
HUKaK He CKaXXeTCa Ha HafleX>XHOCTMU.

B KauecTBe npvmepa COBPEMEHHOI0 peLleHms MOXHO Npu-
BECTU (PParmMeHT CXembl O4HOr0 M3 ABYX KaHanoB YCUNUTENd
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Puc. 5.6. Cxema
ycunutens
MOLLHOCTU

Power Amper 250

Power Amper 250. HoMMHanbHaa BbIXO4Has MOLLHOCTbL CO-
ctasnsaet 50 BT Ha Harpyske 4 Owm.

Cxema ycunmtens mMouHocTu (puc. 5.6) NOAHOCTbIO CUM-
MeTpUYHa OT BXOfa A0 BbIX0Aa, YTO CNOCOOCTBYET YMEHbLLe-
HUIO UCKaXXEHWUI CUrHana. B BbIXOAHOM Kackaje MCMnosb30Ba-
Hbl NapannenbHo BKKYeHHble TpaH3ucTopbl. Ana nuHeapusa-
LUK XapaKTepucTUK BbIXOLHOrO0 Kackaja npu MajoMm ypoBHe
curHana ssegeHa rny6okas mectHags OOC 3a cyeT pe3ncTopos
conpotusneHnem 10 Om B aMuTTepax BbIXOAHbLIX TPAH3UCTO-
poB. Npu yBENNYEHUN NafeHNA HANPSHKEHNS Ha 9TUX PE3NCTO-
pax go 0,7 B OHW WWYHTUPYIOTCA AMOLaMM N Ha paboTy yCUun-
Tens npu 60/bWOM CUTHa/e BAUAHUSA HE OKa3blBatoT.

Svvjr-iv

Xlle x» >opr =

Takoe NoCTpoeHVe BbIXOAHOTO Kackaga obecneyvsaet rny-
60Kyt MecTHYt0 OOC npu mMasblX YPOBHAX CUIHaNa, YTo Noso-
XWUTEeNIbHO CKa3blBaeTCA Ha KayecTse 3By4aHUs. O6bIYHO B yCU-
nuTensx kKnacca B n AB ¢ ManbiM TOKOM MOKOsl Habntogaerca
Pe3KNI POCT NCKAXEHUIN CUTHaNOB HU3KOr0 YPOBHSA, YTO Mpu-
BOAMT K MOTepe «Mnpo3payHOCTM» 3BYyYaHWUA W [eTanusauuu
3BYKOBbIX 00pa30oB (B CYXOBbIX TECTAX yCUINTeNen NOA0OHbIe

NCKaXeHNs OMNUCLIBAKOTCA KaK «CMas3aHHbIl 3BYK»). [ns
YMEHbLLEHNSA UCKAXEHWUI NPUXOANTCA YBEMUMBATbL TOK MOKOA
BbIXO4HOIo Kackafa. lNMprvmeHeHHOe pelleHWe MO3BONSAET CO-
XpaHWUTb 3KOHOMWYHOCTb YCUIUTENA W MOBLICUTb KayecTBO
«MepBOro BaTTax.

®unbtp R1IR2C2 (Hymepauua 3NeMEHTOB YC/IOBHafA) Ha
BXoAe ¥YM cuacToToi cpesa nopsgka 100 kI'y npegoTepalyaet
nonajgaHue B TPaKT PagMonoMeX M HaBOLOK OT BCTPOEHHOro
npeobpasosartens HanpsXKeHUs nutaHusa. KoppekTupytowime



KoHAeHcaTopbl C5-C7 obecneynBatoT yCTONYMBOCTb yCUAUTe-
nsi. C 3TOM Xe LeNb Ha BbIXOAE YCUINTENSA YCTaHOB/EHaA Tpa-
AnunoHHas uenb R22C10. KoHgeHcaTop C8 cuMMeTpupyeTt
BbIXOHON KacKaf, CHMXas MCKaXeHWS CUTHana Ha BepXHMX
yacToTax AnanasoHa.

Ycunntenb CMOHTUPOBAH B MACCMBHOM antOMUHKEBOM
Kopnyce ¢ pebpamu OXNaxAeHus, BbIMOMHAKOLWEM (DYHKLMIO
paguatopa. TpaHsuctop VT7 mn Tepmopesuctop R15 umeroT
TEnN0BOW KOHTAKT C KOPNycoM. 3auinTa OT Neperpysku peanm-
30BaHa B UCTOYHUKE NUTAHWA.

YKazaHHble Ha cxeme TpaH3nucTopbl BC546 n BC556 mox-
HO 3aMeHUTb cooTBeTCTBEHHO Ha KT3102 n KT3107, BC639 n
BC640 - Ha KT645 n KT644, 25C2389 - Ha KT315. CocTas-
Hble TPaH3MUCTOpPbI BbIXOAHOro Kackaga TIP142 v TIP147 npsa-
MbIX aHa/IOFOB HE UMEIOT, UX MOXXHO 3aMEHUTL COOTBETCTBEHHO
Ha KT827 n KT825, yctaHOBMB AONOMHUTENbHbIE 3alUTHbIE
anogbl KA213 mexay KOIJIeKTOPOM Y 3SMUTTEPOM B HEMPOBO-
Adwem HanpasneHun. MNMpy NMOBTOPEHUU KOHCTPYKUMU MMeeT
CMbIC/T 0TKAa3aTbCA OT MpefBapuTesisHoro ycunutend Ha OY u
perynuposatb KO3 MULMNEHT YCUNEHNA YMeHbLUEHUEM rNy6u-
Hbl OOC YM3UY.

UeTblipexKaHanbHbll yecunutens PP 14240 (4 x 60 BT)
NUMEET aHaNornyHy CTPYKTypy (puc. 5.7). Ha BXoge Kaxoro
KaHana ycTaHOBNEH NpeaBapuTeNbHbI yeunutens Ha OY DAL
C 00WMUM ANs KaXAoW napbl KaHanoB PerynstopoM YpOBHSA
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BXOAHOWN 4yBCTBUTENbHOCTM VR1 (COXpaHeHa 3aBOACKas Hy-
Mepauua anemeHToB). KosapgpuumeHT nepefayn npepsapu-
TENbHOI0 YCUNMTENA n3MeHsaeTcs ot -6 ao +20 gb. 370 obec-
neymBaeT LIMPOKUIA AMana3oH perynnupoBKU YyBCTBUTENbHO-
cTn - ot 150 mB no 3 B. B ogHOM 13 KaHa/l0B KaXAolh napsl
npeaycMOTpeH WHBEPTUPYHOLWNIA noBTopuTens Ha OY DA2,
YTO MO3BONAET UCMONL30BaTbL YCUINTENL U C MOCTOBLIM MOA-
K/MOUEeHVEeM Harpysku. Knwuu Ha noneBbiX TpaH3UCcTopax
VT1,VT2 6noknpytot Bxod ¥ M34 Ha Bpemsi NepexofHbIX Npo-
LIeCCOB NpPWU BKJIKOYEHUM U BbIKIOYEHUN UCTOYHMKA CUTHanNg,
obecneumBas «OeCLIYMHYHO» KOMMYTaLU. IT0 HE0O6X0ANMO,
MOCKO/IbKY YCUANTENb MOLLHOCTU UMeeT OTKPbITbIA MO NOCTO-
AHHOMY TOKY BXoA4. CUrHan gns ynpasneHus Knwo4vamu n 6510-
KOM NUTaHUs (hopMMpyeTCcs OTAeNbHbIM KaCKaZoM.

Ycunutesi MOLWHOCTA MMEET CUMMETPUYHYIO CTPYKTYPY.
Ha Bxofe ycTaHOBNEH ABOMHOW AuddepeHUNanbHbIN KacKag.
Ona pacwmpeHua aMHaMMU4yeckoro guanasoHa guddepeHum-
a/lbHOro Kackaja B aMuTTepbl TpaH3nucTopos VT3-VT6 BKO-
yeHbl pesucTopbl R17, R18, R21, R22. Llenn smuTTepoB And-
(hepeHUMaNbHbIX KacKafjoB NUTAKTCA OT AOMONHUTENIbHOIO
MCTOYHMKA HaNpsXXeHUs (Ha CxeMe He nokasaH). BTopoit kac-
Kaf - ycunutenb HanpskeHus ¢ mectHo OOC. TpeTwuid Kac-
Kaf - ABYXTaKTHbIA 3MUTTEPHbIA NOBTOPUTESNIb HA COCTaBHbIX
TpaH3nctopax. Koppektupyrouime KoHgeHcatopsl C4, C6, C7
obecneynBaroT yCTONYMBOCTb YyCUNUTENSA. TOK BbIXOAHOIO Kac-
Kafa KoOHTponupyetcsa Ha pesucTtope R31. IMpu yBenmyeHnn ero
o 5 A TpaH3ucTop VT14 oTKpbIBaeTCsA W BKAKOYAeT TpUrrep-
Hyl0 3awuTy 610Ka nutaHua. Pabota npeobpasosartens Ha-
npsxeHns 6nokupyetca. Ana CHATUA 6IOKMPOBKY Moce yCT-
paHeHUs neperpys3kn HY>KHO BbIK/IHOUUTb U BHOBb BK/IHOUYNTL
YCUNUTESb.

[na ycunuteneid aMepukaHCKUX hUpM xapakTepHbl 60/b-
LIMe MOLLIHOCTU. Tak, BbIXO4HasA MOLLHOCTb [ABYXKAHa/NbHOIO
yeunutensa Lanzar RK1200-2C Ha Harpyske 4 Om cocTasfiseT
2 x 300 BT, B MOCTOBOM BK/IH0UYeHUWN OHa Bo3pacTaeT Ao 1200 Br.
Ha puc. 5.8 npusefeHa cxema npaBoro KaHana ycunmTtens c 3a-
BO/CKOIi Hymepauuei aneMeHToB. CxemMa 1eBOro KaHana TOUHO
Takas e, TO/IbKO HOMepa fieTanell Ha4MHATCA Ha «eAUHUYKY»
BMECTO «ABOWKMN» [79].

Ha Bxoge ycwunuTtensa yctaHosfieH gunbTp R242-R243-
C241, ycTpaHALWNA pagnmovacToTHbIE HABOAKM OT 6/10Ka Nu-
TaHusa. KoHgeHcatop C240 He nonycKaeT Ha BXO4 yCUNUTENS
MOLLHOCTX MOCTOSAHHYIO COCTaBfAlOWYy curHana. Ha AYX
YCUINTENS B 3BYKOBOM [Mana3oHe 4yacToT 3TU Lenu He BAUAIOT.

UTo6bl M36exaTtb LLeNYKOB B MOMEHTbI BK/IKOUYEHUSA U BbIK-
NIOYEHNS, BXOJ YCUNUTENS 3aMblKaeTCAa Ha 06WMin NpoBoj
TPaH3MCTOPHbLIM K/THOHYOM (3TOT Y3e/1 paCCMOTPEH [asiee, BMecTe



c 6nokom nuTaHus). Pesnctop RI 1A ncknoyaeT BO3MOXHOCTb
CaMOBO36YXXAEHNA YCUNNTENSA MPU 3aMKHYTOM BXOZE.

Cxema yCcunuTena NnosHOCTbI0 CMMMETPUYHA OT BX04a [0
BbIxoja. [lBoiiHOI andydepeHumanbHblii Kackag (Q201-Q204)
Ha BX0ofe 1 BTOPOW Kackaj Ha TpaH3ancTopax Q205, Q206 obec-
MeymBaloT YCUIEHME MO HaMpPsXEeHUIo, OCTalbHble KacKagbl -
ycuneHune no Toky. Kackapg Ha TpaH3uctope Q207 ctabunuiun-
pyeT TOK NOKos ycunutens. Utobbl yCTPaHUTL ero «kHeCUMMeT-
PUYHOCTb» Ha BbICOKMX YacToTax, OH 3allyHTUPOBaH Maiiiiapo-
BbIM KOHAeHcaTopom C253.

Kackag gpaliBepa Ha TpaH3ucTopax Q208, Q209, kak 1 no-
NOXEHO NpeABapuTe/IbHOMY Kackagy, paboTaeT B knacce A
K ero Bbixoy NOAKNOYEHA «MaBarLllas» Harpyska - pesuc-
Top R263, C KOTOPOro CHMMaeTCs CUrHan Ans BO36YXAeHUA
TPaH3MCTOPOB BbIXOLHOTO Kackaza.

B BbIXOAHOM Kackafe UCrnosib30BaHbl [Be Napbl TPAH3UCTO-
pOB, 4YTO MO3BO/NAO CHMMaTb € Hero 300 BT HOMWHanbHOW
MoLLHOCTM 1 o 600 BT nukoBol (Ha Harpyske 4 Om). B gpyrux
YCUNNTENAX 3TOr0 CeMeNCcTBa MCNOMb3YeTCA OT OLHOW L0 Tpex
nap BbIXOAHbLIX TPAH3UCTOPOB. Pe3ucTtopbl B uensx 6asbl K
AMUTTEPA YCTPaHAT NOCNeACTBMA TEXHONOMMYECKOro pasbpo-
ca XapaKTEePUCTMK TpaH3MCTOpPOB. Kpome TOro, pesncropb
B LEMV 3aMUTTepa C/yXaT faTyuKamn ToKa ANA CUCTEMbI 3aLu-
Tbl OT neperpys3ok. OHa BbIMNO/IHEHA HA TpaH3ucTope Q230 un
KOHTPOIMPYET TOK KaXO0ro U3 YeTbIpex TPaH3UCTOPOB BbIXOL4-
HOro kKackaga. Npu yBennyeHnn Toka Yyepes OTAEe/NbHbIA TpaH-
31MCTOp 40 6 A UNM TOKa BCEro BbIXOAHOro kackaga go 20 A
TpaH3uctop Q230 oTKpblBaeTCH, BblhaBas KOMaHLY Ha CXemy
6/10KMPOBKM Npeobpa3zoBaTenst HaNnpPsXKeHUs NUTaHKS.

KoathmumneHT ycuneHuns 3agaetcs LEenbio 0TpuLaTebHOM
obpatHoii cBA3n R280-R258-C250 n paBeH 15. KoppekTupy-
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towme KoHgeHcaTopbl C251, C252, C280 obecneynBaroT yCTOM-
YMBOCTb ycunutens, oxsadyeHHoro OOC. BknoyeHHas Ha Bbl-
xoge uenb R249, C249 KomneHCUPYeET poCT MMNefaHca Harpys-
KW Ha yNbTPa3BYKOBbIX YAaCTOTaX U TaKXe NPenaTcTBYeT camo-
BO30YX[€eHWI0. B 3BYKOBbIX Lensx yCUIUTENS UCMNOJb30BaHbl
BCEro [Ba 3/IeKTPONMTUYECKNX HEMONAPHbIX KOHAeHcaTopa:
C240 Ha Bxoge n C250 B uenu OOC. Beuay 60/bLIOMK EMKOCTH
3aMEHUTb UX KOHAeHcaTopamm Apyrux TUMoB C0XHO.

5.4.2. Ycnnutenu ¢ NpUMeEHeEHNEM
MHTErpanbHbIX CXeM

PaccmoTpeHHble Y M 34 BbINO/IHEHbI HA AUCKPETHbLIX KOM-
noHeHTtax. Bo mHorux ycunutenax OY MCNOMb3YIOT HE TOMbKO
B Kackajax npeasapuTe/isHOro YCUNEHWUS, HO U AN8 «packay-
K1» TPaH3MCTOPOB BbIXOAHOr0 Kackaga. MpvmMep Takoro cxe-
MOTEXHUYECKOro pelleHns - ycunutenb mowHoctn Hifonics
Mercury (puc. 5.9) [108]. 3Ta e cxema C He3HaYMTebHbIMU
BapuaumamMmn UCcrnosb3yeTcs BO MHOTMX COBPEMEHHbIX YCUImnTe-
NAX cpeaHel LeHOoBOW rpynnbl.
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OC0o6eHHOCTb 3TOr0 yCUNUTeNs - NPUMeHeHWe MHOrormneT-
nesoii OOC. [epBblli Kackag ycunuTens BbINONHeH Ha OY
DA1 u yepes uenb R2R3 oxBauveH netneit OOC, cHMXKaloLLei
ero ycmneHne ao 35 ab. BTopoit u TpeTuii Kackadbl YCUNEHNS
BbIMO/IHEHbI [BYXTaKTHbIMW Ha KOMM/IMMEHTAPHbIX Mnapax
TpaH3uctopos VTIVT2 n VT3VT4, BkntoyveHHbIX ¢ O3. And
obecneyeHns paboTbl TpaH3McTopoB VT1VT2 Ha NMHERHOM
yyacTKe XapakKTepuCcTUKM nx 6a3oBble Lenn noAKIOYEHbI K Lie-
MOYKe CABMIra YPOBHA M3 NOCNeL0BATe/IbHO BK/IKOYEHHbIX 4UO0-



noB VD1-VD4. BbixofgHOW Kackaj MOCTPOEH MO TpaguLuoH-
HOI CXeme Ha COCTaBHbIX AMUTTEPHbIX MOBTOPUTENAX. Ero oco-
6eHHOCTb - Ha/lMymne «BblpaBHMBaKOLWEro» pesncrtopa R21 B ue-
M1 CMELLLEHNA BbIXOAHbIX TPAH3UCTOPOB.

311 Kackagbl Y M3U Takxe oxBadeHbl netnein OOC, CHU-
Xaroulen nx ycunenue ao 15 ab. Hanpsi»keHue o6paTHOI CBS3N
MofaeTcs C BbIX0a yCUIUTENA HA 3BMUTTePbI TpaH3ucTopos VT1
n VT2 yepes Hezasncumble uenn R10R11C3 n R12R13C4. lNo-
MWUMO 3TOr0, BECb YCUNUTENb 0XBayeH 06wein OOC yepes pesu-
ctop R4. Ona obecneyeHWs YCTOMYMBOCTM YCUAUTENS MNpw
mMHoronetnieBoi OOC B BbIXOAHbIX KackKajax WMCMofb30BaHa
Koppekumna (koHaeHcaTopbl C3-C9). MNMpuMeHeHHbIe peLLeHns
MO3BOMAKT MONYYNUTb OYEHb HU3KNUIA KOIPPULMEHT rapMOHUK
ycunutens - meHee 0,05% npw BbIXOAHOW MOLHOCTM 2 X 50 BT
Ha Harpyske 4 Om.

PacCMOTpPeHHbIA KaHan YCWU/IEHUS - WUHBEPTUPYHOLLMNIA.
[na BO3MOXHOCTU paboTbl YCUIUTENSA C MOCTOBbLIM BK/TKOUYEHMN-
€M Harpysku BTOPOW KaHan BbIMOMHEH HEWHBEPTUPYIOLLNM.
C 3TOW LeNblo Tam UCMOo/Ib30BaHO HEMHBEPTUPYIOLLLEe BKIOYe-
Hue OY nepBoro Kackaga (puc. 5.10). OcTanbHasa YacTb CXEMbI
OT/INYMIA He NMeeT.

YCUNNTENN
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)/..ﬁ_ll_l'l Puc. . 10. BxoaHolA Kackag,
- Jiu BTOPOro KaHasna ycunmrens

Hifonics Mercury
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AHa/IOTMYHYIO CTPYKTYpPY wmeer n YM3Y ycunutens
Clarion APA 4202 (puc. 5.11). OCHOBHOe OT/INYME B TOM, YTO
NCMO/Ib30BaH TOMbKO OAWH KacKafh YCW/IEHUS HanpsaXeHus,
acsasb OY CBbIXOAHbIM KacKafoM BbIMOJ/IHEHA Ha pe3nucTopax.
MOCKONMbKY BbIXOAHOM Kackaj WHBEPTUPYHOLWMIA, CUrHan 06-
weh OOC nogaetcs Ha HeMHBEPTUPYOLW WA BXog OY.

YCunnTenn oTHOCMTENbHO HEOOMbLIOW MOLLHOCTM MOXHO
BbIMO/IHUTL MOJIHOCTHIO MHTErpasnbHbIMU, YTO 3aMETHO YMpo-
WaeT KOHCTPYKUMIO. B NHOGUTENBCKUX W MNPOMBILLIEHHbIX
KOHCTPYKLMAX LMPOKOe pacrnpocTtpaHeHne nonyduna NMMC
TDAT7294, BbIXOAHOIN Kackafj KOTOPOW BbINOMHEH Ha MOMEBbLIX
TpaH3McTopax. YCUnuTenn Ha 0OCHOBe 3TON MUKPOCXeMbl B TU-
MOBOM BKJ/IIOUEHWUW pPAa3BMBAKOT MAKCUMasbHYI BbIXOLHYIO
MOLHOCTb A0 100 BT npu BeCbMa BbICOKOM KayecTBe 3ByYaHus.
Ha puc. 5.12 npuBefeH OAWH W3 BapuvaHTOB BKJ/IHOYEHUA
TDA7294. Cxema npefensHO NpocTa u He TpebyeT NOSICHEHWIA.
Llenun, nogkntoyeHHble K BbiBodam 9 1 10, o6ecneyunBaroT «MAr-
KOe» BKJ/IHOUEeHMe U BblKNoUYeHne ycunutens. KoahuuymeHt
ycuneHusa 3agaetca genutenem R6, R5.
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B ayanocncTeMax HayafbHOrO YPOBHS, IAe BCS aKyCTUKa,
Q Kpome cabBydepa, NUTAeTCcs OT MarHMTObl, MOXHO MCMONb30-

BaTb HEC/IOXHbIA CaMOfe/IbHbIA yCUNNUTENb, CXema KOTOporo
npueegeHa Ha puc. 5.13.

Ycunntenb NoCcTPpoeH Ha ocHoBe MUKpocxembl TDA2030A
(oTeuecTBeHHbIV aHanor K174YH19). lononHUTeNbHbIE TPaH-
3UCTOpbl 06ECneyvnmBalOT KOCBEHHYHO pasrpysKy BbIXOAHOIO
KackKafa MMKPOCXEMbl Ha NMMKaX MOLWHOCTA. CUrHaN Ha BbIXOA-

OXEmOoTE><



YCUINTENN

Puc. 5.13. MpocToi yeunutens gna cabeygepa

Hble TPAH3UCTOPbI CHUMAETCH C 4aTYMKOB NOTPe61SemMoro MunkK-
pocxemoit Toka - pesnctopoB R9, R10. Ycunutenb oxBayeH
KOMOUHNPOBAHHbIMK 06paTHLIMK CBA3SMU, NpeBpaLatoLw M
ero B MowHbIi ®HY BTOpOro nopsfka ¢ xapakTepucTUKOW
batTepBopTa. MoagobHoe pelwleHne nog Ha3BaHuem Powerfilter
(bunbTpytoWwmnini ycunutens) 6b110 npeanoXxeHo upmoint SGS
Thomson.
HomuHanbHad MOLWHOCTL ycunutens - 35 BT, HMXHAA
rpaHuua noaocbl BOCNPOMU3BOAMMBIX YacToT - 25 U, BepxHas
rpaHmua nameHsietca ot 60 'y go 150 My, BCTPOEHHbI cyMma-
TOP, PErynaTop 4yBCTBUMTENLHOCTU U NepecTpamBaembiii PHY
MO3BONAOT NOAKAOYATLCA K N0O0A MarHuTone. Ecnu y Hee
HET INHEMHbIX BbIXOLOB, CONPOTUBEHNE pe3ncTopoB RI, R2
HY>XHO YBennunTb A0 32-47 KOM 1 CHUMATb CUTHAaN C «KOJO0-
HOYHbIX» BbIXOL0B MarHMUTO/bI.
Ons nNuTaHusa ycunuTens MOXHO WCMONb30BaThb /11060M
npeobpasosaTesib HanpsXKeHWs (Hanpumep, OAWH 13 paccmoT-
PeHHbIX Aanee), UCKIOYNB B HEM BbINMPAMUTESIb HAMPAXEHNS ]
oTpuLaTe/ibHON NONSPHOCTM N OCTaBUB TONLKO OAHY Mapy Bbl-
XO[HbIX TPaH3MCTOPOB. XOTA B CXEMe WUCMO/b30BaHO OfJHO-
NONAPHOe NUTaHWe, Harpyska MOAKNHYeHa K «BUPTYasbHOW o
3eMne», 06pa3oBaHHOM Nocne0BaTe/IbHbIM COeANHEHNEM KOH- I
fAeHcatopoB C8 n C9. M03ToMy «LeHOoK» OT 3apAfKM KOH-
[leHCaTopoB MpW BK/IKOYEHUN YCUNUTENA NOYTU He npocny-
LINBaETCH. i}
[Mpn M3roToBMIEHUN YCUNUTENSA BbIXOAHbIE TPaH3UCTOPLI
MOXHO pasmMecTuTb Ha obLiem pagmaTope nowanblo nopsaka

300 cM2 n3onMpoBas ero ot Kopnyca. MMKpocxema B 3TOM Cly- o

Yae pasMeLlaeTcs Ha aHanorn4yHoM paguatope, Takxe n30nnpo- S5

BaHHOM OT Kopnyca. TpaH31UCTOPbl U MUKPOCXEMY MOXHO ycTa- S

HOBWUTb Ha O6LLEeM KOprnyce-pafuatope 4Yepe3 U30UpyloLme >

npoknagkun. B cnyyae camoBO3OYXAEHUSA YCUNNTENSA HA UH(-

paHU3KMX 4actoTax HeobXo4MMO YBe/IMUYUTb COMPOTUBIIEHUNE A
X

pe3suctopa R7 go 150-200 Owm.



PacCcMOTpPEeHHbIe YCUNUTENN, 3a UCK/TKOYEHNEM OAHOrO, 06-
nagaloT BbIXOAHOK MOLLHOCTLIO OT 30 o 50 BT Ha kaHan. Ans
60NbLINHCTBA aBTOMOOMNbHbIX ayAMOCUCTEM 3TOr0 60nee Yem
foctatoyHo. C y4yeTOM YPOBHS LUYMOB B Ca/lOHe, YyBCTBUTE b-
HocTn AC 1 AMHaAMMYecKoro guanasoHa CurHana cpeaHss Bbi-
X0[Has MOLHOCTb 06bIYHO He npeBblwaeT 3-5 BT Ha KaHan.
3anac MOLLHOCTM TpebyeTca TONbKO AN HEMCKAXXEHHON nepe-
faun KpaTKOBPEMEHHbIX MUKOB CUrHana. [103ToMy MHorue
OIOKETHbIE MOLENN YCUNUTENEd CNPOEKTUPOBaHbI C YYETOM
3TOro (pakTopa n JO/IrOBPEMEHHAsA MOLHOCTbL 6/10Ka NUTaHKA
He COOTBETCTBYET MaKCUManbHON MowHoOCT ycunutens. Mo-
BefleHMe TaKuUX yCcunuTenein npyu 60MbLION BbIXOAHOW MOLLHO-
CTV 3aBMCUT HE OT CXeMOTeXHUKN Y M3Y, a 0T aHepretTuyeckumx
BO3MOXXHOCTe 6/10Ka NUTaHns (CM. pasgen 5.5).

5.4.3. TnbpuaHble ycunutenu

NNamMnoBbIil peHeccaHc, 3aX1eCTHYBLUMNIA «OMALLHUX» ay[10-
(h1mNoB, pacNpOCTPaHMICS U Ha UX «KONECHbIX» COBpaTbeB, XOTA
«K/laccoBble GUTBbI» W He MPUHANM TaKoro pasmaxa. Bosspa-
WEeHMe pagnonamMn HU B KOEM Cnyvae Hefib3f BOCMPUHUMATb
TONbKO KaK NPOSIBIEHNE HOCTaNbIMKM - XOTA Ha Hee Yallle BCero
ynupatT B pekrame, UCTUHHAaA MPUYMHA BCE XXe B APYroM.
NTamnoBbIli Kackag B TPaH3UCTOPHOM YyCUANUTENe - OTHIOAb He
NpuxoTb pa3paboTumka 1 He faHb MOfe, a Hanbonee afneraHT-
HbIi CNOCO6 peLleHns Lenoro psaga npo6iemM, CToAWMX Ha NyTy
K BbICOKOKa4eCTBEHHOMY 3BYYaHUIO.

YT106bI 06BACHMTL BO3BPALLEHME Namnbl B ayAM0 BOOOLLe U
car audio - BYacTHOCTW, HEO6X0ANUMO caenaTb HEBONbLLIOW 3KC-
KYpC B CXEMOTEXHUKY. COBpeMeHHble TPaH3UCTOPHbIE YCUIN-
TeNu, 3a He6ONbLUNM UCKIOYEHWEM, BbIMOIHEHbI MO CTPYKTYP-
HOI CXeMe «yCUNUTENb HaMpPsHXKEHUS + YCUINTENb TOKa». Y Cu-
NUTeNbHbIN Kackaf (apaliBep) obecnevvBaeT Heobxogumoe
YCWU/MIEHWE MO HanpsXKeHUto (HeCKONbKO AEecATKOB pas), a Bbl-
XO[HOW KacKaf, BbIMO/HEHHbIN MO CXeMe YCUNUTeNs ToKa, Co-
rNacoBbIBaeT HU3KOe CONPOTUBIEHNE HArPy3KK C BbICOKMM Bbl-
XOLHbIM CONPOTMBNEHMEM ApaiiBepa. KoaghpuumeHT ycuneHuns
Mo TOKY MOXET LOCTUraTb HECKOJIbKUX MUJITMOHOB.

OcHoBHas npobnema, BO3HMKaloLWasa nepes paspaboTym-
KOM YCUNWUTENS, - JIMHEAHOCTb, TO eCTb OTCYTCTBME MCKaxe-
HUI1 hopMbl curHana. Camblii eCTECTBEHHbIN (HO OTHIOAb He
camblii MpPOCTOi) cnocob - MCNob30BaTh BbICOKO/NHENHbIE
Kackagbl. OflHaKO B pamMKax TPaH3UCTOPHON CXeMOTEXHUKWU
OKaszanocb 60nee YA0OHbIM «aBUTb» WUCKAXEHUS <KPUBbIX»
KackafoB Mpu nomowin ray6oKor oTpuuaTensHOn o6paTHOW
cBasn (OOC). OO6BEeKTMBHO M3MepsieMble MoKasaTenu npu
3TOM Nerko AoBecTun Ao TpebyembiX, M 60/bLLMHCTBO pa3paboT-



UMKOB Y)XXe MOYTK YeTblpe LecATUNEeTUA UAYT No 3TOMYy NyTU.
W nnwb HeMHOrne U3 HUX OCO3HAKT, YTO NPU FPaMOTHOM KOH-
CTPYMPOBAHUUN HEOBXOAMMO PELUUTD eLLe Lenbli pag No60UYHbIX
3agay. B npoTnBHOM cnyyae 3ByYaHue ycunmTens c rny6okoi
OOC cTaHeT XeCTKUM W 6e3)KU3HEHHbIM, HECMOTPS Ha Ucye-
3aloLWe Manblii KO3MpUUNEHT rapMOHMK. BO3MOXHO, MMEHHO
HeJOCTaTOYHO TLiaTe/IbHblA YPOBeHb pa3paboTKy MacCcoBbIX
yCUnnTenein NocnyXun NpuYnHoin Toro, 4to OOC 06BUHUAN
OyKBasIbHO BO BCeX rpexax. B aKCKNHO3MBHbIX YCUNNTENAX KOH-
CTPYKTOPbI NOCNELWWIN NOIHOCTbI0 0TKa3aTbCA OT 06paTHOW
CBSA3U, OHAKO HebO/bLLME OTK/IOHEHNS XapaKTEPUCTUK KOMM-
NEKTYIOWMX TakKuX yCUNUTEeNein NpuBoAAT K TOMY, YTO 3ByYa-
HMe KaXKAoro OTAeNbHOro ak3emnaspa npnuobpetaet SPKO Bbl-
paXXeHHble MHAMBUAYaNbHbIE NPU3HaKK. Bnpoyem, nogpobHoe
06CYy>X[jeHne 3TOro Bompoca yBeAeT Hac CAULIKOM [aneko OT
OCHOBHOM TEMbI.

UTto xe genatb? VICTUHA, KaK BCerga, NexxuTt nocepegmHe -
HeobX0AMMO MCNONb30BaTb KacKafbl C BbICOKOW COOCTBEHHO
NMHEMHOCTBIO, HO N 0TKa3blBaTbCA NONHOCTLIO 0T OOC He cTo-
UT (XOTA Obl paan obecneyeHuUs CTabUNbHOCTM NapameTpoB
B mpouecce akcnnayaTaymm). OT 06Leint 06paTHO CBA3M Nyulle
nepentn K nokanbHbiM OOC B KaXaoM Kackage. JIMHelHbI
peXxumM paboTbl BbIXOAHOIO Kackafa [OBO/IbHO IEFKO fOCTUra-
eTCcsi NPUMEHEHMEM MO/IEBLIX TPAH3UCTOPOB. Y POBEHb BHOCU-
MbIX UMW rapMOHUYECKNX NCKaXXEeHWNI1 ropasfo HUxXe, Yemy 6u-
MONSAPHBLIX TPaH3MCTOPOB, a XapakTep 3BYy4YaHWs HanoMuHaeT
3/M1eKTPOBaKyYyMHbIe laMnbl. Kpome TOro, napameTpbl NOEBbIX
TPaH3UCTOPOB Npu 6oNbLINX TOKax 60/ee CTabUMbHbI, MO3TOMY
OHU Y>Ke NPUMEHSAIOTCA U B MacCOBbIX MOAENAX YCUNUTENENR.

CaMbIM e Y3KUM MecTOM yCUAUTens octaeTcs Apaisep-
HbI Kackag, OH B 3HAYMTE/IbHOW CTENEHN ONpesensieT xapakTep
3ByYaHus. Ecnu NnpuMeHnTL B fpaiiBepHOM KacKafie 3/1eKTPOH-
HYI0 laMny, TO 3a CYeT 60/1bLLOro KoahuumeHTa ycuneHmsa u
BbICOKOW Meperpy304Hoin cnoco6HOCTU MOXHO COKPaTUTb YMC-
N0 KackajoB YCW/EHMA, a M3HayalbHO BbICOKAs IMHEWHOCTb
MO3BOINT 3HAYNTENLHO 0CNabuTb (M BOBCE UCKOYNTBL) 06-
wyto OOC. Takum o6pa3om, rMbpuaHbIE YCUNUTENN Hacnedy-
0T lydLlne YepTbl TPAH3UCTOPHbLIX W TAMMOBbLIX YCUUTENEN,
npw 3TOM NINLLEHbl 60NbLUINHCTBA UX HEAOCTATKOB.

b. K. baTnep, ncnonb3ys cBoi 60raTblil «1amMnoBbIA» OMbIT,
paspaboTan KOHUenuui 1amMnoBoro ApariBepHOro Kackaja
Tube Driver n npuMeHWN ee Ha MpakTUKe. AMepuKaHcKasa up-
ma Butler Audio Inc nepBoli BbINyCTUNA MOLWHbIA TMOPUAHbIT
ycunnTens 4N aBTOMobUNA. Ye B Hoabpe 1997 roga 6bin Ha-
yaT BbINYCK ABYX Mogenei ycmnutenein Tube Drive (MOLWHO-
CTbiO 2 X 751 2 x 150 BT). B HUX npumeHsancsa perynarop pabo-
yeil Toukn apalisepHoii namnbl VTE (Variable Tube Enhace-

YCUINTENN

[l

CXEMOTEXHUKA YCUNIUTENEWN MOLWHOCTN



ment), NO3BONABLUNIA MEHSATb XapakTep 3BYy4aHUs 3a CYeT M3-
MEHEeHUS NMHENHOCTUN N CMEKTPa CKaXKEHWIA.

Brnocneactsmm Ha CMeHY 3TUM ycunutenam npuwen Tube
Driver BLUE 2150. NckntoyeHa He MOny4ymBLUas A0MKHON
OLeHKM noAcTpoiika paboyero pexuma namn VTE, ga n camu
Nnamnbl UCMOMb30BaHbl Apyrue. B3ameH rpyLeBuaHbIX KPYnHO-
rabaputHbix 6L6GC nepBoHayanbHO 6blN yCTaHOBMEHbI 60-
Nee KOMNaKTHble aMepUKaHCKNe Xe ABOMHbIe Tpnoabl 6SL7GT.
OfHaKo 1 M BCKOpE NMPULLIIOCh UCKaTb 3aMeHY Mo BMOJIHE Npo-
3aM4ecKOi MPUUYUHE - B HalM [HW 3NEKTPOHHbIE laMMbl ce-
PUINHO BbINyCKalTCs ToNbKOo B Poccnn n B KHP. B ycunutensax
Bbinycka 2006 roga 6b11M 06HapPY>XeHbl KakK OKTanbHble 6N9P
KUTaiCKOro Npov3BOACTBa, Tak U A0 60an 3HakoMble 6H5C,
npuyem eLle COBETCKUX BpemeH! HaBepHsAKa «13 3aKpomoB Po-
AVHbI», B 3TO 061aCTW Mbl TOYHO «BNEpPean NaaHeTbl BCE».

KcTatu, apxanyHble faxe Mo Mepkam nosiyBeKOBOW faBHO-
CTV NlaMnbl C OKTa/IbHbIM LLOKOMeM BblbpaHbl HecripocTa. Cme-
LLEHME 3/1eKTPOL0B MOA COOCTBEHHbLIM BECOM U/ MPU MPOrpeBse
Y HUX HUYTOXHO MO CPaBHEHUIO C OTHOCUTENLHO 60/IbLUNMU
MEX3NEKTPOLHLIMW PACCTOAHMAMUN, MO3ITOMY He NPUBOAMUT
K 3aMeTHOMY M3MEHEHUIO napaMeTpoB. ITO M03BOJIAET He 3a60-
TUTLCA 0 paboyeM NOJIOXKEHUN YCUNNTENS, Yero HeMb3s CKasaTtb
0 NasbYNKOBbLIX flaMnax - A8 HUX pernaMeHTUpoBaHO BEpPTU-
KasibHOe MosoXKeHne 6anioHa (MeXaneKTpoLHble pacCTOAHUSA
MaJieHbKune, «04HO60KOoe» MPOBMCAHME CETKU MOXET 3aMeTHO
N3MEHUTb pabouunii pexum).

CB#3b paliBepHOro Kackaja ¢ BbIXO4HbIM HENOCPeACTBEH-
Has. B BbIXOAHOM Kackafe KaXaoro u3 AByx KaHanoB ycunnte-
Na ncnonb3oBaHbl TP napsl MOTT-TpaH3McTOpoOB. B ycunutene
oTcyTcTByeT 06wasd OOC (B KaXAoM Kackafie eCTb MecTHas),
a Ana crabunmsaumm pexxuma npefycMoTpeHbl OTAeNbHbIE Lie-
nu. Bce getann npoxoaaT pyyHoin oT6op, 4TO rapaHTUpyeT A40/1-
roBpeMeHHYH CTabuIbHOCTb NapamMeTpoB.

NlamMnbl C OKTaNIbHbIMU LLOKONSMU HEMoCpPeACTBEHHO BMas-
Hbl B Kpocc-nnaTy 6e3 namnoBbIX naHenei. Takoe pelleHne 3a-
METHO MOBbILAET CTOMKOCTb YCUINTENA K BUOPALMAM, HO Cher-
Ka 0CNOXXHAeT 3ameHy namn. OfHAKO BO/IHOBATLCA He CTOUT -
pecypc namn coctasnfeT no TY HEeCKO/IbKO ThICAY YacoB, Npu-
YyeM C TPagMLMOHHbIM BapaHTOM Hakana (NepemMeHHbIM TOKOM
50 I'u, c konebaHmamn HanpsxeHus no 10-20%). B ycunutene
Xe 4Na yBenyeHns ctabuibHOCTU U NPOLNEHNSA pecypca HUTK
Hakana namn nuTatTCsA CTabuaM3MPOBaHHbIM MOCTOSAHHbLIM Ha-
NPSHKEHNEM C «MATKUM cTapToM». He obownock 1 6e3 geko-
pa - B LUEHTPa/SbHOM LWITbIpe (KMOYe) LOKOA KaXA0N namnsbl
CMOHTUPOBaH CUHWIA CBETOAMNOL, KOTOPbLIA NoAcBevnBaeT 6an-
NoH. OHO ¥ MOHATHO - KaToAbl KOCBEHHOr0 Hakana CBeTATCH
TYCKJ/10, KaK eLe NoA4YepKHyTb KpacoTy? KOHTypbl 6a/10HOB XO0-



poWO BWAHbLI Yepe3 nepdopauuto B BepxHelh TOHKOCTEHHOM
KpblLLUKe Koprnyca.

KOHCTPYKLMS HOBOTO yCUANTENSA 3aMEeTHO OT/IMYaeTCs OT
mMogenei npefblAyLiein NMHERKN - oHa ropasfo 6amxe K npu-
BbIYHbIM aBTOMOGM/IbHBIM PELUEHUAM, YTO HE B MOCNELHIOHO
o4yepedb 06YCMOBMEHO M COOBPaXEHUAMU TEXHOMOrMYHOCTMN.
PaHblle B BbIXO4HOM Kackafe NPUMEHANUCb TPaH3MCTOPbI
B MeTa//IMYeCKMX Kopnycax, TpebyoLime KBannpuumnpoBaHHOro
PYYHOro MOHTaXa. B LeHTpe nnaTbl BO3BbIWANCA MACCUBHbII
pagnaTop OXNaXAeHWs C BEHTUNSTOPOM, 06ecrneynBatoLLUM
UMPKYNALMIO BO3AyXa, KOPNYC YCUNMTeNns 6bln TOHKOCTEHHbIM.
B HOBOI MOAenn ncnosb3oBaHbl 60/1ee TEXHOMNOMNYHbIE peLle-
HUS - TPaAWLWOHHLIV AN8 aBTOMOOUABHBLIX YCUNUTENeR anto-
MWUHWEBbIA KOPMNYyC-pagnaTop 1 TPaH3UCTOPbI B MeTanaonnac-
TOBbIX KOpNycax, NpuxaTble K pagmatopy Haknagkamu. BeHTu-
NATOP OCTaNCs, HO cTan 60/ee KOMMNAKTHbIM. Ternepb OH He
CTO/IbKO OXNaXAaeT BbIXOAHbIE TPAH3UCTOPbI (MM BMOMHE XBa-
TaeT pebep pagmatopa), CKONbKO 06ecrneymBaeT LUPKYNALNIO
BO34yXa B NMPOCTPAHCTBE MEXAY Me4yaTHOW MNAaTol U «ChuH-
KOo» Kopnyca.

Ycunutenb npefHasHayeH A1 caMmblX 66CKOMNPOMUCCHbIX
cnywarteneir. o3aToMy, Kpome 4yBCTBUTEbHOCTM, HUKaKUX
APYTUX PerynnpoBoK He NpeaycMOTpeHO. HeT 1 BCTPOEHHOrO
KpoccoBepa.

PaccMOTpPeHHbI yCcunuTens nNpegHasHavyeH ans ayanogu-
NOB N OTHOCUTCA K BEPXHeii LLleHOBOI KaTteropun. [ns maccoBo-
ro nokynartens npefHasHayeHbl MOAeNN NOMNPOLLE, B KOTOPbIX
NCK/OYEH pyYHOIi oT6Op aeTaneii. TeM He MeHee B KOHCTPYK-
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BJ/IOKN TIUTAHUA ABTOMOBW/IbHbLIX YCUNWUTENEN O

UMW YCUNNTENS MOLLHOCTU UCMONb30BaHbl BCE T Xe «J1aMMo-
Bbl€» NMPUHLMMBI.

TWUNWYHBbIA nNpeAcTaBUTeNb 3TON rPYMMbl - TUOPUAHbINA
yeunutens ADAGIO VAC 75.4N. B ycunutene MOLHOCTA NpU-
MeHeH NaMMnoBbIil ApaliBep Ha NafbyMKOBbIX ABONHbIX TPpUogax
12AX7. N xoTq ycunutens nsrotoeneH B Kopee (5o KHP, rge
namnbl AenarT, - PYKOW nopgatb), B HEM BCE XKe YCTaHOB/IEHb!
namnbl npoussoacTea Sovtek (KTO He B Kypce - 3HaMeHUTbIi
3aBoj «CBeTnaHa»). «Maing uH Pawa - 3Hail Hawmnx!»

VIHTepecHas 0CO6eHHOCTb 1aMMOBOro Kackaja - «TpaH3u-
CTOpPHOE» HanpsxeHne nutaHua. OTCYTCTBME UCTOUYHUKA Ha-
NPSXXeHWs B Napy-TPOMKY COTEH BObT UAET TO/IbKO Ha NOJb3y
06LLen HafeXXHOCTU 1 6e30MacHOCTM YCUNNTENS, HO MPeabsB-
nseT ocobble Tpe6OBaHUA K CXeMOTEeXHUKe. Mpy HU3KOM aHOfA-
HOM HanpsbxeHun («Bcero» 70 B) Heo6XOAMMO >XecTKO CTa-
6unnsmpoBaTb pabounii pexum namnbl - 3TO HYXHO WU ANA
obecrneyeHuns 3afaHHbIX XapakKTEPUCTUK, U AN NPOLNEHUSA ee
pecypca.

MpocnywmnBaHne rM6PULHbLIX yCUNNTENEN BCerga ocTaBns-
eT maccy BnevatnieHuid. Kaxgblii ycunuteno o6nafaeT cBOUM
CO6GCTBEHHbIM 3BYKOBbIM MOYEPKOM, KOTOPbIA HEBO3MOXHO
CnyTaTtb HU C YeM. Yepes HECKOIbKO MUHYT paboTbl, Noc/e npo-
rpesa, 3By4aHne CTaHOBUTCA HEOObIKHOBEHHO TEN/bIM N ecTe-
CTBEHHbIM, COYeTaloLWMM rnyouHy 3B8yKOBOI NaHopaMbl C Ben-
KONenHol TOYHOCTbIO Nepegayun geTtanein 3sydaHus. OCo6eHHO
XOpOLUO BOCMPOU3BOAMTCA aTaka CUrHana - Hanpumep, Wunok
CTPYHbI MPW aKyCTUYECKOMW 3anmncu Uam nerkoe KacaHue kpas
Tapesiku yaapHUKoM. B cTapbix, 4aBHO 3HaKOMbIX 3aMnCAX Heo-
XWLAHHO BbIXOAAT Ha NepefHWI NiaH Mefkue aetanu, 3aBya-
NNPOBaHHble B Apyrux ayauoTtpakTax. Jaxe 3anucu opmara
MP3 3By4yaT He Tak Cyxo.

5.5. B/IOKW MUTAHUNA 5
ABTOMOBWNBbHBIX YCUNUNTENEN

Co3patb yeunutesb 601bLLIONM MOLLHOCTM HE TaK YXX CM0X-
HO. HamHOro TpyaHee 06ecneyunTb MY HaJeXHOe NuTaHue. bes
npeyBeMUYeHNs MOXKHO CKasaTb, YTO KaueCTBEHHbIe NoKasaTe-
NN aBTOMOGUIBHOTO YCUTUTENA B peXUMe 60/1bLLOA MOLLHOCTH
ONpeaenaTca UCKIYNTENbHO 610KOM nuTanua [43, 78, 79].
HexBaTka MoOLWHOCTM npeobpa3oBaTens MpuMBOAWUT K JONON-
HUTENbHBIM UCKaXXEHUAM NMUKOB CUTHANA, YXYLLWEHNIO pa3je-
NEeHNs KaHasioB, MOBbILWEHUIO BbIXOLHOrO COMPOTUBIEHNS
YCUNUTENS N CHKEHMIO aeMmndupoBaHua. B cnydae paboTbl
yCcunuTens Ha cabsydgep nocnegHee 06CTOATENLCTBO MMEET pe-
watowlee 3HayeHune. CnoBoMm, 610K NUTaHWUA - 3TO HAMHOrO
60nbLLE, YeM «NOA-ycUnuTens». Kcratu, npubnnsnTensHo Ta-



Kyl nowasb Ha nnate yCunnTens n LO/MKeH 3aHUMaTb «HOpP-
MasibHbI» UCTOYHWK NMUTaHWA B aHAN0r0BOM YCUNUTENE.

MpeobpaszoBaTen