Pronecer

Kak npaBuribHO yCcTaHOBUTE aygmno cucTemy
8 aemomobursib




BBegeHue

UToObl aBTOMOOMNBHANA ayamno cuctema 3By4vana no HacTosILLEMY XOpPOLLO, HEOBX0a4MMO:
1. BoibpaTb 06opyaoBaHue.
2. YCTaHOBUTb €ro, pyKkOBOACTBYSICb TEOPMEN pacnpoCTpaHEHNS 3BYKa.
3. TwarenbHO OTperynnmpoBaTtb U HACTPOUTL 3BYyYaHUE.

Mpu BbIGOpe 060pyaoBaHUA crieayeT yYnTbiBaTh TO, KAk OHO OyAET BNMCLIBATLCS B OKPY)KatoLLyt 0GCTaHOBKY.
Cuctemy Heob6xoaMMo BHUMATENbHO NpochnyLaTh U Bbl AOMKHbI PELUNTL, HPaBUTCS N BaM ee 3By4YaHune. 10
TpebyeT onpeaeneHHbIX HaBbIKOB, TPEHUPOBAHHOIO CIyxa W npeanonaraeT HanMyne Hemanoro onbiTa. Takon onbIT
OYEHb BaXKEH.

|_|pl/l onpeageneHHoMm ypoBHe KBaJ'II/I(pI/IKaLI,I/IVI 3afjaya rno ycraHoBke CUCTeMbl MMeET eANHCTBEHHO BeprIIZ OTBET — KakK
YpaBHEHNE. Mbl aHanmsnpyem ee JOCTONHCTBaA U HEAOCTATKN U CTapaeMCA CKOPPEKTUPOBATb HEAOCTATKN,
CBA3aHHblE C KOHCTPYKUUNEN. Tak 4yto, cama no cebe YCTaHOBKa — npouecc o4eHb JIOTN4YHbIN.

HacTpoiika cuctembl TpebyeT TeOpeTUYECKUX 3HAHUIA — HAAO0 3HaTb, YTO NPOUCXOAUT, KOrA4a Mbl YTO-TO PErYyNMPYEM.
B T0 >xe Bpemsi He06X0AMMO NPUCNYLLUMBATLCS U K CBOMM 3MOLMSIM — TpOraeT fnv 3By4YaHue Baluy ayuy. MNpouecc
yCTaHOBKMW TpebyeT oHOBPEMEHHOW PaboThl ABYX NONyLUAPUIA MO3ra, Bbl JOMKHbI COMETaTb YNCTO TEOPETUYECKOE
MbILLNEHNE CO CBOMMMW YyBCcTBaMW. Ecnu aTu aBe CTOpOHbI Npouecca 6yayT rapMOHUPOBaTh APYr C APYroM,
3By4YaHMe aBTOMOOUNbHOW ayaMOCUCTEMbI MPEB30MAET BCe BallM OXMAaHUSA U OyaeT Nerko co3fgaBaTtbh 3BYKOBOE
MPOCTPAHCTBO, HACbILLIEHHOE AMOLINAMMU.

3OTa MHCTPYKUMSA Ha3biBaeTcs «YCTaHoBKa annapaTtypbl HA OCHOBE TEOPUM aKyCTUKU>.

N xoT4a npouecc yCtaHOBKU AeTalibHO pa3pa60TaH B COOTBETCTBUM C 3TOU Teopmel7|, KaxkablW cneynanncTt nmeet
CBOW COOCTBEHHbIE CEeKpEeThbl, MO3TOMY Ha MNpakTuKe CylecTtByeT OeckoHe4YHOe MHOXEeCTBO CNocoboB YCTaHOBKW.

3paechb 9 npegHaMepeHHO NPUAEPXKMBAOCh NPUHLMNA «AEUCTBYEeM CTPOro no npasunam». [Npu aTom 8 Hagech, YTo,
OCHOBbIBAsICb Ha 3TNX 6a30BbIX NPUHLMNAX, @ TAKKE HA CBOMX TEOPETUYECKMX MO3HAHUSX, YMEHUN, Bbl CMOXETE
pacLMpuTb BO3MOXXHOCTU aBTOMOBUITbHOM ayANOCUCTEMBI.



naBal. YcraHoBka ¢ppoHTanbHbix AC B ABEpsiX

®dpoHTanbHble  FPOMKOrOBOPUTENM — CaMbli  BaXXHbl  3NIEMEHT  aBTOMOOMNLHOW
ayamocuctembl. IHorga mx MOHTUPYKOT Ha nepegHen naHenn wnu Ha nony. OgHako B
OONbLUMHCTBE CnyvYaeB (pPOHTamNbHblE KOSIOHKM YCTaHaBnMBalT B ABEPSX. IJTO camMoe
bnaronpuaTHOE ANst HUX MEeCTO B aBTOMODOMUINE, NOCKOSMbKY TaM MEHbLLE BCAKUX MPENATCTBUN,
KOTOpble CTOSNM Obl HA NyTU 3BYKOBOW BOMHbLI. WTak, paccmoTpum cnocob ycTaHOBKU




1) JemngupoBaHune nBepeu

ABTOMOOWNbHbIE ABEPU HE paccyMTaHbl Ha MakCMManbHYyl oTAayy oT pa3MelleHHbIXx B HUXx AC. Mo ugee
BHYTPEHHIOIO CTarnbHYK CTEHKY crieqoBarno Obl yaanutb U 06yCcTpouTb BHYTPU OBEPU CreLManbHy0 Kamepy.

Ho 3To MCnopTUT MallMHy U NoTpebyeT MHOro BpemeHu. [oaTomMy caenaem npolle — nogaBuMM Pe3oHaHC
CTanbHOWM CTEHKU, paaukanbHo obHoBMB ABepu. To ecTb AeMNAUPYEM UX.

<CTtanbHaa cTeHka Ha BHYTpPeHHen CcTopoHe pnasepu. Ee
i NonHoe gemndupoBaHne gaeT XopoLunm agoexT.

Cxema nogasneHus Bubpauumn nsepem
/ OkHO

CranbHas cTeHka

Oemndp.

maTtepuas

OunHamuk

AkycTunyeckuni
3KpaH
Ecnu Baw 6rogpxkeT orpaHmyeH, gemndupyrite xota 6bl 9Ty ob6nactb

A

J'Ique BCEro oxsatutb 3Ty obnacTtb




MaTtepwuan gns gemngupoBaHus gBepeu

[na npemndpupoBaHus aBepen crieayeT NCNoNb3oBaTb OTHOCUTENBLHO MATKUN N XKECTKUN
MaTepuarnsi.

CTtanbHasi cTeHka ABEPU UMEeET HEPOBHYIO NMOBEPXHOCTb. [103TOMY pasHble ee y4acTKu
PE30HUPYIOT NO-pa3HOMY. OTa pasHuLa BNUSET Ha HU3KME HOTbI U ABNAETCS OAHOW U3

NPUYNH YXyOLWEHNSA 3BYKa.
CoueTaHne MArknx 1 XXeCcTKMX maTepuanos Ans gemngupoBaHma NOMoraeT He TOSbKO

CHU3UTb PE30OHAHC, HO U YMEHbLUNTb Pa3HuLY B pe30HaHCe CTanbHOW CTEHKU, N30aBUTbLCS
OT rMNyxoThkl B 3BYKe, NOPOX4AaeMOn 3TON pasHULEN.

= e
e
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YKecTkuin MmaTepuarn, NornoLarLLmin BuGpawmio Msarkuin matepuman, nornowiatowmnii Bubpauuto
B naHHoMm cny4vae dpaHepa 10mMm MacTuyHbIN Cnon ¢ antoMUHUEBLIM MOKPbITUEM

Ecnu noctyyaTb no gBepu, To B 0OAHMX 0bnacTax 3Byk OyAeT OTYETNMBLIM, KaK Y My3blKarbHOro
WHCTPYMEHTA, a B APYrnX -- COBCEM FITyXUM.

Tam, roe 3ByK OTYETNUBLIN, YCTAHOBUTE XXECTKUW MaTepuar, Tuna nosimypeTtaHa, a Tam, rge rinyxom —
MSrKMin MmaTtepwan, spoae éytuna.



MNpumep AeMncUpoBaHUs C MOMOLLbIO KOMBUHaLMK
pasHbIX MaTepuanos

XKecTkun matepnan
draHepa

Msarkuin
MaTepwuan no
BEpXY KeCTKOro
MaTepuana

*OTpenka nocne gemndgupoBaHus

AemncupytoLmii matepuran nokpbIT antoMUHNEBO
nneHkon. bnarogaps en, pesoHaHc cmvellaeTcs K
BEPXHUM YacToTam, yny4dwasa Tem cambiM ekt
aemMndgpuposaHm4. Ho anoMuH1eBas nneHka uveet
TEHOEHLMIO K OTPaXXEeHUIO 3BYyKa, N Mexay
BHYTPEHHEW KOHCTpYKUMen asepu
aemMngupoBaHHOW CTanbHOM CTEHKOW BO3HUKAKOT
cTosiume BOnHbl. Kpome TOro, AemndunpyroLmnm
mMaTtepuan cam rno cebe MoXeT BbICTyNaTb Kak
bapabaHHas koxa u nsgasatb 3BykU. YTOObLI He
AONyCTUTb 3TOro, peKoMeHayeTcsa caenaTb
antoMUHNEBYIO NMOBEPXHOCTb HEPOBHOM, 0OpaboTas
ee pPy4YKom OTBEPTKM UNN YeM-HNBYOb NOAOOHbLIM
nocre ycTaHOBKM gemndupyroLero matepuana.




LemngpupoBaHne BHyTpPeHHOCTEN ABEpU

Ecnu gaxke Mbl XopoLlo gemMngupyem CTanbHY CTEHKY, BHYTPEHHWE dNEMEHTLI ABepu DyayT
BCE paBHO pPe30HNpPOBaTh, BTOPS PpOHTaNbHOMY AMHAMUKY. Ecnn pe3oHaHC BHYTpPEHHEN
KOHCTPYKLUMWN OBEPU OKAXKETCS BECbMA 3HAYMUTENbHLIM, TO camMa ABepb dyaeT BecTn cebs Kak
FPOMKOroBOpuUTENb, U TOrga Mol byaem MMeTb OgMH rPOMKOrOBOPUTESTb, BCTPOEHHLIW B APYroMu,
OrPOMHOr0 pasmMmepa, HO C TUXUM 3BYKOM. B aToM cny4dae y Hac He ByaeT HU TOYHOW
MY3blKanbHOW CUEHbI, HN 0B6pa3HOCTU, Aa elle U Ka4ecTBO 3BYyKa yxyawuTtcs. CnegoBaTenbHO
aemMndgupoBaHme BHYTPEHHOCTEN ABepPU TaKkke faeT BeCbMa NoNoXUTESbHbIN 3 deKT.

* [1noTHO AemndmnpoBaB BHYTPEHHIOK YacTb ABEPU, Mbl
MOXEM paccynTbiBaTb HA O4EHb XOPOLLMA pe3yrnbTat. Ecnu
roBoputb 06 adhdeKTe 3BYKOMOrNOLLEHNS, TO B KA4YeCTBE
aemndupyroLero martepmarna XxopoLo NoaxoauT MArkum
oyTun.




3eykoroasioujeHue

CnegyeTt nMeTb B BUAY, YTO €CMKN CO 3BYKOMOIOLWEHNEM NepecTapaTbesl, 3TO OTpULaTENBbHO
CKaXXeTcd Ha 3By4aHUN. APPEKTUBHOCTb IPOMKOroBOPUTENEN CHU3UTCS N 3BYK yTpaTUT
MacLwTabHoCTb. [Ns ycTpaHeHna CTOSYMX BOSTH BHYTPU ABEPEN UCNOoNb3ynTe rybyartble
aKyCTU4YecKue maTtepuanbsl UnNn matepuarnbl U3 CTEKNOBONOKHA. HO 1 n30bITOK
3ByKornornouwjarwero matepuana gnga asepen gaet obpaTtHbin 9pdekT.

Haknente oguH NUCT akKycTM4YecKoro martepuana
30x40 cm no3agum rpoMKOroBOpuUTENs, a BTOPOU
JNIUCT — KaK MOXHO Adanblle OT Hero. Jlydlwe B3ATb
mMaTtepuarsn, He nornouwarwmn BoAY, TaK Kak
BHYTpU OBepu 6biBaeT Bnara. Ons 6onblioro
aBToMObMNS BO3bMUTE MaTepuan nortosnue, And
MarieHbKOro — MOTOHbLIE. Ero He AOMKHO ObITb
MHOTrO.

Jlnct pasmepom npumepHo 30340 cm

[MnoTHass HabuBka akyCTUYECKMM MaTepuanom faeT XOpownin dPdeKT, ecnu rpoMKOroBopuUTesb
oTBeYaeT onpeaeneHHbIM TpeboBaHUAM:

1. imeeT HM3Kyo JOOPOTHOCTb.

2. Nnowanb ero noBepxHoCcTn He npeBbiwaeT 10 cm.

3. meeT 6onbLuyto nogsmxHyo maccy (MO).

B aTOM cnyyae y Hac nonyvaeTrcsi rpOMKOroBopuTeNb TuUMa «akKycTuveckas nogBecka», MIOTHO
HabuTbIN akycTndeckum matepunanom. Ho AC Ttakoro tmna — 6onbluas peakocTb B aBTOMOOUIbHbIX
ayaumocuctemax. Torga nyduwe yCTaHOBUTb Ha NEPEOHIO NaHenb AMHaAMWK ManeHbKoro gnameTtpa
OS5 aKyCTUKM AOMaLLHEero KnHoteaTpa.



2) AKycTnYecKkuii aKpaH B 4BepU

YCcTaHOBKa aKyCTMYECKOro aKkpaHa B ABEPU — OOMH U3 CaMblX BaXKHbIX 3JIEMEHTOB MOHTaxa
aBTOMOOUITBEHON ayanuocucTeMBI. [ POMKOroBOpUTENDb B ABEPU UMEET NPSAMOE OTHOLLUEHME K Bacy,
0cobeHHO B 06n1acTn cpeaHux-HU3KNX YacToT. Ecnun akpaH aBepu nnox, TO Kaknum Obl
3amevaTenbHbIM HM Obln cabBydep, 6ac Tak n He obpeTeT AOMKHON rpauno3HOCTU. PpoHTanbHbIE
FPOMKOrOBOPUTENM AOMKHbI ObITb YCTAHOBMNEHBI TaK, YTOObLI BbldaBaTb, NO MeHbLUEN Mepe, 50 [y,
NHaye y Bac OyayT npobnembl C BOCNpon3BeaeHUEM BbICOKOKayecTBeHHOro 6aca. bopbba 3a 6ac
Hayanacb C MOMEHTa 3apoXaeHNa aBTOMOOUITbHbIX ayamocuctem. NMoatomy GonbLiast YacTb
npoLecca YyCTaHOBKN CUCTEMbI ByaeT OpMEHTUPOBAHA Ha AOCTMXKEHME Haunydwero 6aca.

Bac — koHe4Has uenb!

Bo3amMoXXHbI Ba BapmaHTa akyCTUYECKOro aKkpaHa B ABEPU: «BHYTPEHHUI», Koraa aKkpaH
pacnonaraeTcs noJ o6nMLOBKON ABEPU; U «HAPYXKHbIN», KOrAa 3KpaH BbiCTynaeT Hapyxy. Kaxabin
N3 BapnaHTOB MMEET CBOM JOCTOUHCTBA U HEAOCTaTKM.

BHYTpeHHUI aKyCTUYECKUIM IKpaH

JlocrouHcTBa

1. OKpaH, yCTaHOBMNEHHbIV No4 06NMLUOBOYHBIM MaTtepmuanomMm ABepu, HE HapyLllaeT ee OpuUrnHanbHOro B1Maa.

2. Ecnn aKkpaH He BMAEH, TO N3roToBUTb ero ByaeT npoLue, Tak Kak He Hago 3aboTUTLCS O KpacoTe OhOPMITEHUS.

3. ['poOMKOroBopuTesib NOYTU LEMMKOM HAaXoauMTCs BHYTPU ABEPU, HE CO3aaET AOMNONHUTENbHbIX NOMEX U dyaeT
HagexHee paboTarb.

Henocratku
1. Ecnu rpomkoroBoputenb cnpsaTaH nog oOLMBKOM, TO caM No cebe OH BbIrNaauT HEKasncTo.

2. NockonbKy Henb3st yBENUYUTL pa3mep 3KpaHa, OH ByaeT nerkum u crnegoBaTensHO ynpyrocTs B 6acy byaet
HeaoCTaTOYHON.

cil prLI,HO N3MEHATb YroJl1 HakKrnoHa AnHaMunKa, 3ByHaHMUe MOXeET yTpaydinBaTb paBHOMEPHOCTb YaCTOTHOIO GanaHca,
da Npun 3TOM HapyLlaeTCA JioKann3auna My3blKallbHbIX O6pa3OB.
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Hapy)XHbiU akycmu4Yeckuu 3KpaH

LlocTonHcTBa

1. Ncnonb3ys Hapy>XHbI BapuaHT, Mbl MOXEM
npuaaTb 3KpaHy YHUKaNbHbIA AN3alH..

2. Pasmep 3kpaHa MOXHO yBenninTb. XOpoLUO
NPUKpenuB ANHAMUK K 60MbLLIOMY 3KpaHy, Mbl
MOXXEM NnoracuTb pe3oHaHC pamMbl JUuHaMuKa. 31O
NOMOXEeT caenaTb 3By4aHue YuLle n
apdekTnBHee nemnpnpoBaTb HUXHUE HYacTOThl..

3. AKYCTMYECKMI SKpaH MOXHO YCTaHOBUTb MO
YrIIOM, YTO NOMOXET YIyYLUUTb YaCTOTHYIO
XapaKTepuCTMKY U obecneynTb Ny4dLlyto
nokanmnsaumio 3ByKOBbIX 00pa3os.

Hepocratkm

1. NlsarotoBneHne ycnoxHsaeTtcs, Tpebysa 6onbLimnx
3atpart BpeMeHun n matepmana. CTOUMOCTb Takoro
FPOMKOrOBOPUTENS TakKe BO3pacTaer..

2. Ecnu mbl 6ygem paboTtaTtb, He MMest XOpOoLUMX
3HaHW, TO HeJOCTaTO4YHOE NPOTUBOAABNEHNE
AVHaMuKa MOXET NPUBECTU K 3HaYUTENbHOW
Aerpagauun 3Byka Unu Bbl3aBaTb NOBpPEXAEHNE
camMoro AnHamuka.

[anee paccMoTpeH cnocob N3roToBNEHUS HapyXKHOro
aKyCTMUYEeCKOro akpaHa. Takow 3KpaH AaeT OYeHb
Xopolune pesynbTtatbl. [TockonbKy Bbl, HABEPHSIKa,
camMu 3HaeTe, Kak caenaTtb Bellb KpacuBee, Mo
NOSACHEeHUs1 ByayT CTPOUTBLCS NULLb HA aKyCTUYECKMX
XapaKTepuCcTUKax.

BHYTpeHHUI 1 HapyXHbIN 3KpaHbI

[Bepb B paspese

CtanbHas cTeHKka
-
L ‘.——

"’_”,,,—06mmm@

asepu

HapyXHbIn
3KpaH

BHyTpeHHuI
SKpaH

"‘j\memo / — W

"pomkor
,////////’ BOpUTENb

me

BHyTpeHHuin akpaH

Hapy»HbIn akpaH
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MN3rotoBrneHne Hapy>HOro aKkycTtu4yeckoro aKkpaHa

[pexxae Bcero Asepb crneayeT gemndunpoBaTtsb.

Matepuane! Ans HapyxHoro akpaHa: [1Bl1, wnatneska, * CaenanTte cHavyana BHYTPEHHUI 3KpaH.
ycuneHHaa BOJIOKHOM, OBOAOYHAA WnaTtneBKa.

Boipexxbte n3 OBl naHenb Takon xe
dopmbl, Kak pama (nonMmepHas wunm
MeTannuyeckasa) guHamuka. Npukpenute
€ee B WCXOOHYI MO3ULMI0O U MNOKPOUTE
BOAOCTOWKOWN KPaCKOW.
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M3roroBrieHue Hapy>XHou 4actu

3akponTe NNMNKON NEHTON OBLLMBKY
asepu.

OTO HY>KHO Ans Toro, YTobbl He
ncnadkaTb OOLLMBKY LLNATNEBKOMN.

M3rotoBbTe OCHOBHYIO YacTb
HapPY>XHOro aKyCTUYECKOro aKpaHa,
NPUNOXNTE ee K ABEPU U OTMETbTE
obnacTb, KOTOPYIO HY>XHO ByaeT
BblpesaTb.

BblpexbTe B 00LLMBKE OTBEPCTUE MO
pasmMepy AMHamuKa. 34ecb NokasaHa
pa3mMeTKa rnof Kpyrrnoe otBepcTtue, HO
OHO MOXET MMeTb bopMy Tpaneyuu,

annunca n t.4.

Konbuyo 13 OBl

\

* Konbuo, Bua cboky. LLinatneBka (nokasaHa CUHUM
LiIBETOM) HaKnagblBaeTcs 3apaHee Tak, YToObl yaepxusaTb
AVHaMMK, Korga ToT 6y4eT yCTaHOBIEH.

OCKM3, NOKa3bIBAKOLLNIA KOMNbLIO COOKY



—

BpemeHHO ycTaHOoBUTE OOLIMBKY Ha [OBEPb WM HaA4YepTUTE Ha Heun
NpuonnanTenbHyto opMy akpaHa. 3atemM Hago OyaeT NpuKpennTb
\ FINTMKOW NEHTOW HapPYXHbIW 3KpaH K BHYTPEHHEMY U, HAKIOHNB €ro nog
g OfipefeneHHbIM YITIOM, 3anofHUTb LUMATAEBKON NPOCTPaHCTBO MEXay
obovmmn akpaHamu. C NOMOLLbIO repMeTuka unuv gpyroro matepuana
BPEMEHHO MPUKPENUTE HaPY>KHbIN 3KpaH K 0bLLIMBKE ABEPM.

\

BHyTpeHHun __§ Pa—

— H,

<«—HapyxHbii

O6wwuBka o
BpemeHHo NnpUKpennuTte HapyXHblKn  3KpaH K yXe

YCTaQHOBNEHHOMY BHYTPEHHEMY, KaK [OKas3aHo Ha
PUCYHKe. HakroHuTe HapyXHbIM 3SKpaH, npugas emy
HY>KHbIW Yron, 1 3anosIHNTe NPOCTPAHCTBO MeEXOY HUMMU
wnaTtneskon. [lpeaBapuUTenbHO 3akpouTe BHYTPEHHUN
9KpaH NUNKOW NEHTON, YTOObI 3aLLUNTUTL OT LLNATIEBKMN.

Hapy>xHbIn
BHyTpeHHUI LnaTtneBka
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* COOKY BUAHO, YTO HAPY>XHbIN aKyCTUYECKNI
SKpaH pacnosioXeH Nof yriiom.

CHMMNTE OOWKMBKY BMECTE C HapPYXHbIM 3KPaHOM,
HaHeCUTe YCUINEHHYHO BOSIOKHOM LUNATNEBKY, Aenas
cnerok ooLunBKM.

[Mocne Toro, Kak wnaTneBka 3acTbIHET, CHUMUTE ee C
OOLLNBKM BMECTE C SKpPaHOM.
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3a4nCTUTE MOMYYEHHYIO KOHCTPYKUMIO, NpuaaBasi em HyXXHYH
doopmy. NpoBepbTe, HET NN TpewnH. Ecnn ecTb 3amMaxbTe UX
lUNaTNeBKOM N NPOLOSKUTE 3ayucTKy. [loBeas HapyXHbIn
9KpaH 00 Xenaemon popMbl, BbIPOBHAUTE €ro NoBEPXHOCTD,
yCTpaHAd [OBOAOYHOW LINATIEBKON MeESKNe BbICTYNbl U
yrnyonenus. lNpuaanTte aKkpaHy OKOHYaTENLHYIO hOpMY.

B 3aBepllieHne otaenamte
ero BUHUITOBbIM MOKPbITUEM
NoA4 KOXY.

Pabora
3aBeplueHa
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BaykHbii MOMEHT U3roToBJIEHUS aKyCTU4YEeCKOro
9KpaHa B ABepu

3KpaH HE OOJTKEH NpendaTcTtBOBaTb ABUXEHUIO BO34yXa No3agn ANHaMnKa

(MpoTmnBOLABEHMIO)
. JdnHamuk
HapyxHbIn .
CKOLUEHHbIN
9KpaH
l bipe3 CranbHas
\ ‘/ €HKa

\\"N U W

,El,mameTp OTBEPCTUA HAPYXHOro akyCTU4eCKOro 3KpaHa crniegyeT Bblpe3aTb TaK, KakK Noka3aHO Ha
PUCYHKe. Kpaﬂ OoTBEPCTUA OOJTKHbI ObITb CKOLLEHbI BHYTPb, YTOObI TONKAEMbI AUHAMUKOM BO34yX

HE BCTpe4all COnpoTUBIIEHUA. OTBepCTMe BHYTPEHHEro J3KpaHa [OOJPKHO ObiTb 6onblue, 4Yem
OTBEPCTUNE HAPYXKHOTO, 4yTOObI HE CO3OaBaTb NOMEX NOTOKY BO34YyXa.
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Korpa w™Mbl  cnywaem  My3blKy, HaxogsCcb nog  Yyriaom K
Yron U3ITy4eHns 3ByKa rPOMKOroBOPUTENID, TO BbICOKME ‘—IaCTOTva BOCNPUHMMaeEM ropasgo
Xyxe. Ecnu yron OTKNOHEHUS OT MPSAMOW OCU FPOMKOrOBOPUTENS
HauyMHaeT npesblwaTb 60°, Ka4yecTBO 3ByKa ObICTPO yXydllaeTcs.
[MTo9TOMY  rPOMKOroBOPUTESb, YCTAHOBIMEHHbIA CO  CTOPOHbI
BOOMTENS, OOMKEH ObITb HAnNpaBfeH K HeMy noA yrinom meHee 60°.
[MpaBga, He BO BCex aBTOMOOUNSAX yaaeTcs cCobnoCcTn 3TO NpaBuio.

OO

30° N Bce ke cTapanTeCb YCTaHOBUTb HapPYXXHbIA 3KpaH Tak, YTOObI
crywaTb 3ByK noA yrrinom meHee 60°.
U 60°
yron A3meHeHns B 3ByHaHUM OYEHb 3aMETHbI.
npocnywmnBaHn4a

[1noTHOCTL M BecC aKyCTU4YeCKOro sKpaHa

[OnHamuK gaeT Haunydlee KayecTBO 3BYyYaHUs Torga, Korga CMOHTUPOBAH MakCUMMarnbHO KPEMKO U HageXHo.
[MO3TOMY HapyXHbIN aKyCTUYECKUI dKpaH nydlle genaTtb M3 NAOTHOro matepuana. OObIYHbIN 3KpaH LOSMKEH
BecTb bonee 7 kr. Ecnun Bbl XOTUTE NOMYYUTb 3BYK BbICOKOrO KQ4eCTBa, BEC 3KpaHa LOSMKEH npeBbiwaTtb 15 Kr.
[1ByxnonocHble rpoMmkorosoputenu knacca High end ¢ 16-cm gnHamMukom ans gomMalluHen ayanocucTeMbl BECAT
6onee 40, a To 1 60 Kr.

Bnpoyewm B knacce High end ectb rpoMKkoroBoputenu n BeCom MeHee 15 kr. Ho nx oHu paccymtaHbl Ha Koprnyc
TMNa «pe3oHaTopHada Kamepa» 1 BeayT cebsi Kak My3blKanbHbIM MHCTPYMEHT. Vicnonb3oBaTb X B aBTOMOOUISAX
He peKoMeHAyeTCHd, TaK Kak canoHbl MMEKT pasHble akyCTUYECKMEe XapakKTEPUCTUKWU, KOTOpble OYEHb TPYOHO
YHU(puumpoBaTb.
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CnyyaeTcs, YTO HapyXHbl 3KpaH HEMMOTHO NPUNEeraeT kK BHYyTPEHHEMY, UMW BHYTPEHHUIA BooOLLE
oTcyTcTBYeT. Kak Obl XOpOoLLO HM BbIN caenaH Hapy»KHbIN 3KpaH, HO eCNU MEXAY HUM N BHYTPEHHUM
9KpaHOM €CTb 3a30p, 3TO NPMBEAET K CUMbHON Aerpagaumn 3syka. YKpenuTb cLenneHne oooux
9KpaHOB MOXHO C MOMOLLbIO BBMHYEHHbIX C HAKITOHOM LLYpYnoB. Ecnu octanachk wWenb, TWaTenbHo

3aMaXxbTe ee wnaTtheBKowW.

Kak coeguHUTbL Hapy>XHbIW N BHYTPEHHUIA 3KpaHbl

HapexHoe cuenneHve oTcyTcTByeT

Hapy»HbIl akpaH
Lnatneska (3anonHuTenb)

BHyTpeHHUI akpaH

MpocBepnuTe apenbio oTBEpCTUE NoA
aKIMOHOM.

/-

BBMHYEHHbLIE HAUCKOCOK wypynbl.

CoeanHeHne BHYTPEHHEro aKpaHa C
HapPY>XHbIM C NMOMOLLbIO LWYPYNoB faeT
O4YeHb xopoLnn adpdekT. [lna aToro Hago
MCNOoMb30BaThb LUYPYrbl U3 HEMArHUTHOIO
Matepuana, Tak Kak oHn OyayT HaxoguUTbCS
6n3KO K AMHAMUKY .

[TOCKOSbKY WNaTneBka HAHOCUTCA Ha
BHELLHIOK CTOPOHY, @ He Ha BHYTPEHHIOIO,
9KpaHbl BCerga MOXXHO pasbeanHUTb.

[nsa 6onee Npo4HoOro cuenneHns
NpocCBepnuTe Apenbi OTBEPCTUA Nog
yrrnom (CM. puc.) 1 O4EHb TYro BBEPHUTE
LUYPYNbl, KOTOPbIE A0JTKHbI ObITb
AOCTaTOYHO ANMMHHBbIMW, YTOObI NPOHUKHYTb
B NSINTY BHYTPEHHEro akpaHa. bnarogaps
nyywemy cuensieHuto, CyLecTBeHHO
YIYYLWUTCH Ka4eCTBO 3ByYaHUS.

BHYTPEHHWUIN 1N HApYXXHbIN 3KpaHbl AOMKHbI ObITb coeanHeHbl 6e3 3a30poB!
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[naBa2. YcraHoOBKa TBUTEpa

TButep — 9TO AWHaMUK ANA BOCMPOU3BEAEHUSI BbICOKMX 4YacToT. KayectBO ero 3By4aHWs CUINbHO
N3MEHSETCS B 3aBUCMMOCTM OT yrna, Nod KOTOpbIM OH HanpaeneH K cnywartento. Manyyaembie nm BbICOKMNE
TOHa C KOPOTKMMW 3BYKOBbIMW BOSTHAMW MOABEPXKEHbI CUNBbHOMY BO34EWCTBUIO Pas3HOro poda OTPaXXEHUN.
Ecnn B HECKONbKMX CaHTUMETpax OT TBMTEpPA HaXOAUTCS Kakom-nmbo npeameT, OoTpaxatolui 3BYK, 3TO
Cpa3y CKaXeTcs Ha KadecTBe. YCTaHOBKa TBMTEpPa — 93TO KOMMPOMMCC, CBSA3aHHbIE C BblIGOpOM
ONTUMAanbHOro yrmna, n noctossHHaa 6opbba ¢ oTpaxeHusamn. Ecnn Ham ygacTcs yCTaHOBUTb TBUTEP NOA
Hanbonee 6GnaronpuATHBIM YIAOM W UCKMOYUTD BO3MOXHOCTb OTPaXEHWUW, 3HAYUT Mbl BbiUrpanun 3Ty
6opboy.

PasmelleHune TBUTEPA

CumTaeTcs, YTO HauMnNy4dWwMM MEeCTOM AN YCTAaHOBKM TBUTEpa SBNAeTCA nepenHas crtouka. [JoBodbl B Nonb3y
aToro 6yayT npueeaeHbl no3xe. Mexay Tem, ¢ 04HOW CTOPOHbLI OT NepeaHen CTOMKM HaXoauUTCA BETPOBOE CTEKIO,
a C Opyrol — OKHO OBEpW, 4TO, Kasanocb Obl, CO3O0aeT yCnoBusa ANs BCAKMX oTpaxeHuin. OgHako ocobeHHOo
HebnaronpuATHLIM ANsi TPOMKOrOBOPUTENS SIBMSIETCS Takoe OTPaXeHue, KOTOpoe crnocobcTByeT obpas3oBaHUIo
CTOSYMX BOSIH: Korga popma curHana MeHsieTcsl Ha obpaTtHyto, n3MeHss ero gasy. A BbICOKME HYacTOTbl, KOTOPbIE
n3ny4vyaeT TBUTEP, OYEHb JIErKO OTPaXKaltTCA OT OKPyXalLwux nNpeamMeToB U B pesynbTaTe Nerko BO3HUKaKT
cTosune BOnMHbl. [M03TOMYy s pacckaxy, Kak He gonyckatb 0Opas3oBaHMA CTOSYMX BOMH M Kak BblOMpaTtb
onTUMarbHbIN Yron Npu yCTaHoBKe TBUTepA
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1) Yron yctaHoBku TBUTEPA

NepenHee okHO

N

Teutep

} BokoBoe okHO _/44

45°

34ecb cxeMaTuyeckn NokasaH canoH aBToMobunga ceepxy.

MpsimMble ocx ABYX TBUTEPOB, N3006paKEHHbIE CUHUMWN MYHKTUPHBIMW JIMHUAMUW, CXOASTCS TOYHO NocepeauHe Mexay CUOEHUAMU BOOUTENS U
naccaxupa Ha ypoBHe UX ylien. 3BYK A0SKeH BbiTb XOpPOLIO chbiweH B npegenax 45 rpagycoB mexay nepegHym n 60KOBbIM OKHamu C
Ka)Xaow CTOPOHbI (KpacHasi MnHust). TO eCTb, MOCKONbKY C 060MX CTOPOH Yron NpocCnyLUMBaHNSA OANHAKOB, XapaKTep 3ByKa C KaXK4OW CTOPOHbI
OymeT npakTtuyeckn oamHakoBbiM. Kpome TOro, mockosfibky npsAMas OCb TBMTEpA MPOXOAWUT Mo OOMHAKOBbIMM YriamMu K MepegHemy wu
GOKOBOMY OKHaM, TO U HapyLLEHUS, Bbi3biBaeMble OTPaKeHUsIMU, ByayT NOYTU OOUHAKOBBLIMU C TOW U APYrOo CTOPOHBI.

Mpwn ycTaHoOBKE TBMTEPA NOA TAKMM YrIIOM KaXKAbIN U3 KOHLIOB YAaCTOTHOroO Anana3oHa TBuTepa Oyaet Gnmkaniimm K cnywaTento.
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2) BbIbop yrna npu ycTaHOBKe TBUTEPA

30ecb cxemaTuM4eckn u300paxeH chnywartenb B Kpecne BoauTens, Bug cboky. [lNpsmas ocb TBUTEpa
HanpasneHa ropu3oHTanbHO M HaxXOOUTCA Ha YpPOBHe pTa crnywartens. Ecnu T1BUTEp NOBEpPHYTHL BBEPX, UMK
YCTaHOBUTb BbILWE U NOBEPHYTb BHU3, TO MOXET CUIIbHO CMECTUTLCS (pasa 1 NocTpagaeT MHTerpaumsa BbICOKUX
4acCTOT CO CPEaHMMU N HUSKUMM.

Ecnu TBUTEp yCcTaHOBMEH Ha YpPOBHE pTa crywaTtens B aBToMobunax Tuna cefad, Kyrne unu yHueepcarsn, To
TBUTEP W MUABYdEP MOryT OKasaTbCs BbIPOBHEHHbIMM MO OAHOW NPSAMOW NUHMKW. JTO CrnocobCcTByeT
YINY4LIEHUI0 X B3aUMOL4ENCTBUS.
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[Mpn ycTaHOBKe TBUTEpPA BaXXHO pPa3MecTUTb ero Tak, YTobbl psiaom, B paamyce 5 cm He BbIno
HUKaKUX OTpaxkaloLwmx npeameToB (CM. puc.). 3TO NoMoraeT pe3ko CHU3UTb BEPOSITHOCTb
BO3HUKHOBEHUSI CTOSAYNX BOSTH B 00M1aCTU BbICOKMX YacToT.

[1pn oTpakeHnn 3ByKOBOW BOSHbI 0Opa3syeTcs paspbiB MEXAY OTPaKEHHbLIM U NMPSIMbIM 3BYKaMMW.
OTpaxeHHada BofiHa, okasaBluascs B 4 pasa AfMHHee paspbiBa, U NpuUHMMaeT obpaTHyto dasy, npu
9TOM 3BYKOBOE AaBfieHne nagaeT U yXyalaeTcs Ka4ecTBO 3ByKa. ATO cToa4vad BonHa. 5 cm x 4 = 20
CM.

YacTtoTa ¢ anuHon BonHbl 20 cm cocTtaenseT 1,7 kI'y. OBbIMHO TBUTEPLI HE UCMOMb3YHOT 3TY 4YacToTy.
Ecnu yctaHoBUTb TBUTEP Tak, 4TOObLI NpeamMeTbl, CNOCOOHbIE Bbl3BaTb OTPaXeHUS, HAaXo4UNUCb OT
Hero Ha paccTtosiHuu 6oree 5 cm, obpasoBaHue CToA4NX BOSTH ByaeT cBegeHo 40 MUHUMYMA.

Kpome TOro, ecnu 6nmxe K BeEpXHeW 4YacTu TBUTEpa caenaTtb yriybneHne, ato 6yager
cnocobCcTBOBaTb PaACCESHUIO OTPAKEHUN U YMEHBLUEHUIO CTOAYMX BOJSH, 06pasyemMblX OTpakeHUeMm
OT NnepeaHen CTOMKMN.
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Bbibop mecta gnsi tButepa

>:[loyemy nepenHsisi CToika?

Oymato, Tenepb Bbl yXe W Tak MNOHMMaeTe nodemy. B oTnnume oOT HM3KOYACTOTHOrO W
CpeaHe4YacTOTHOro AMHAMMUKOB, 3ByYaHWe TBUTEpa CUMbHO 3aBMCUT OT Yyrna, Noa KOTOpbiM OO Bac
goxoauT ero 3Byk. OnucaHHas cuTyaumsi o0COOEHHO xapakTepHa Anst aBTOMOOUITbHBIX aKyCTUYECKUX
CUCTEM — M3-3a OTpPaXeHWUA BO3HMKAKT CTOSYME BOJHbl, Bedywme K noTtepe My3blkanbHOW
nHdopmaunn 1 yxyalweHuo 3ByyYaHusi. Ecnm yyectb Bce 3TM OCOBEHHOCTU, TO OKa3blBAETCH, YTO
HaUNy4WwnUM MecToOM Ans YCTaHOBKU TBUTepa B aBToOMOOUNe sABNsieTcs NepeaHsas CTonka.

Ecnu ycTaHOBUTL €ro B BEPXHEN YacTu ABEPU, TO AaXe NpU BbICOTE aKyCTMYECKOro aKkpaHa TBMTepa
Bcero B 1,0 cm cTosiyas BonHa OyaeT racutb MyablKanbHble 3BYKM C yactoToi 8,5 kl'u. B aTtom
cnyyae TpyaHo OygeT obecneuntb CUMMETPUYHbLIN Yron, U YacTOTHbIE XapakTepUCTUKM Mo obeum
CTOpOHaM TBUTepa OyayT cunbHO oTnMyaTtbes. Ecnn coenatb OOMbLUOW aKyCTUYECKUI 3KpaH U
YCTaHOBUTb TBUTEP B HUXHEI YacTu ABEPU METOAOM MOBEPXHOCTHOrO MOHTaXa, korga AMHaMuK He
BbICTYNaeT Hag 3KpaHOM, BEPOSITHOCTb BO3HUMKHOBEHMUSI CTOSAYMX BOJIH MOHU3UTCS, HO COBEPLLEHHO
HEeBO3MOXHO OyaeT obecneunTb ONTUMAanbHbLIA Yron. YCTaHOBKA Ha MOPOroBOM NaHenu MeTOoAoM
NMOBEPXHOCTHOrO MOHTa)a C OONbLUMM SKPaHOM TaKke MpPenaTcTByeT 00pa3oBaHWMIO CTOSAYUX BOIH.
Ho ecnn cunbHO He nNOOHATL Yron TBUTEpa, 3BYKOBble 00pasbl He OyayT gocTturatb YpPOBHS
NpuOOpPHOI AOCKK, a ecnn 1 ByayT, TO Ha 3TOM YpPoBHe OyaeT NpUCyTCTBOBATb TOMbKO LIeHTPanbHbIN
obpa3, a bOKOBbIE OKaXXyTCSH HMXKE — TaM, rae HaxoauTcs MuaBydep.

[loaToMy TBUTEP PEKOMEHOYETCH YCTaHABNMBATL Ha NepeaHen CTonke Nod BEPHbIM YrNOM.



24

[naBa 3. YcraHoBKa cabBygepa

HakoHel, paccMOTpuM OCHOBHbIE MPUHLMMBLI BOCNpon3BeaeHust baca cabeydepom.

OpurvHanbHbIN YNCTbIN Gac He MMEET HU OKPacKW, HU HanpaBneHHOCTU. MoaTomy TpyOHO onpeaenuTb
ero UCTOYHUK. YacTo kaxeTcs, 4To 6ac ncxoamTt n3 bpoHTanbHbIX FPOMKOroBOpuUTENnen, rae
cocpeaoToyeHbl obepToHa 6aCOBbIX MY3blKanbHbIX MIHCTPYMEHTOB. OTYy OCOOEHHOCTb MOXHO YCMELLHO
ncnonb3oBaTtb: 6ac byaeT cnblleH cnepeaun, XoTs caMm cabBydep — rpOMKOroBOpPUTENb,
BOCMNPOM3BOAALLMIA CaMble HN3KME YacCTOThl, -- pacrnonoXxeH B baraxkHuke. OgHako Hepeako 6ac He
coBnagaet no ¢ase co cpeaHUMKN YactoTamm PPOHTarNbHbIX TPOMKOrOBOPUTESNEN, NITIOXasa KOHCTPYKLUS
kopnyca cabBydepa BegeT k 06pasoBaHMO MMKOB MW NPOBanoB, U3-3a He4OCTAaTOYHO rPaMOTHOIO
MOHTa)a CIULLKOM CUNbHO HA4YMHAaT BUOpUpOBAaTh OKpYKatoLue npeameThbl U cnepean Mbl CrbILLNM
NULWLIb KakKyto-To YacTb 6aca. Kpome Toro, ecnun gaxe cabsydep 6yaeT ycTaHOBNEH MaeanbHO, HO
MuaBydep (AMHaMUK CpeaHUX-HU3KNX 4YacToT) — NNoXo, To A4obuTbes 3ByYaHust 6aca cnepeaun dyaet
AO0BOJIbHO TPYAHO.

PaCCMOTpMM, KaK npasujibHO YyCTAaHOBUTb ca6Byq)ep N KaK caenaTtb Kopnyc An4d Hero.




1) KoHCTpyKUUsA Koprnyca ®

CyLecTBYIOT pa3Hble TUMNbl cabBYydepHbIX KOPNYCOB: 3aKpbiTble, a30MHBEPTOPHbIE, NOMNOCOBLIE. ..
Mbl paccMOTPUM 3aKPbITYHO KOHCTPYKLUIO, KOTOpas siBNsieTcsl Hanbonee pacnpocTpaHEHHOM U
obecneynmBaeT BbICOKOE Ka4eCcTBO 3BYKa.

[ns aBTOMOOUNBHOM ayaAMOCUCTEMbI TAKOW KOPMyC NPeanoyYTUTENEH He TONbKO NOTOMY, YTO
obecneynBaeT BbICOKOE Ka4eCTBO 3BYyYaHUs, HO 1 MOTOMY, YTO MNPOCT B U3roToBNeHuun. K Tomy xe,
OONbLUMHCTBO aBTOMOOMMbHBIX HU3KOYACTOTHbLIX ANHAMUKOB paccYMTaHbl Ha KOPNYC UMEHHO TaKoM
KOHCTPYKLMMW.

FO

FO o3HayaeT yactoTy HY-pesoHaHca. OTo To Xe camoe, YTo FS — yactoTa cO6CTBEHHOrO pe3oHaHca. X BennynHbl
oauHakoBbl. BennumHa FO BblpaxaeTcsa B 'L, M cOOTBETCTBYET 4acToTe, OkasaBsllencd Ha 3 b Hwke cpeaHero
YPOBHS curHana npu cnage agdeKTMBHOCTN FPOMKOroBOpUTENS.




Q

Q, unn OobpOTHOCTbL — 3TO BENMYMHA, KOTOpash 03Ha4yaeT cTeneHb OCTPOTbl HU3KOYACTOTHOIO
pe3oHaHCa rpOMKOroBOPUTESNS N SABNSETCH BaXHbIM MoKasaTesieM B ero xapakrepucTtuke. Ecnu
nnowanb KBagparta paBHa 1 (eguHuue), TO nnowaab BNMCAHHOMO B HEro Kpyra coctaenset 0,71.
Koroa kpueasa HauymHaeT cnagaTb Y Toukm FO, obpasyeTcsa Tak HasbiBaeMasi 6emonbHas doopma
Q= 0.71 MAX-FLAT. (Qts o3Ha4yaeT nosiHyto OobpoTHocTb). C ee noBblleHNeEM OODPOTHOCTb
Bo3pacTaeT (HiQ), ¢ noHmxeHnem — 0ob6poTHOCTL cHUXaeTcs (LoQ). BennunHa gobpoTHOCTU He
NMeeT creyuanbHbIX eOUHUL BbIPpaXKeHUS.

| Mnowapp ksagpata pasHa 1, a HIiQ Max-Flat

nnowaab kpyra — 0,71.

26
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VAS
VAS - 9KBMBAneHTHbI 00beM gMHaAMUKa. OTO BO3DY)KOAeMbl AUMHAMUKOM 3aKpbITbii 00beM Bo3gyxa B
3aKpbITOM SLWMKE, YNPYrocTb KOTOPOro 3KBMBANiEeHTHa ynpyroctn nogseca anddysopa. 3Ta BennynHa
namepsaetca B nutpax (L).
KOHCTpYKLMS 3aKpbITOro kKoprnyca

NTak, BennunHa Q onpeaenseT 3BykoBoOMW xapaktep 6aca. Npegnonaraemoe ka4yecTBo 3ByYaHus (Qtc) ang
3aKpbITOro Koprnyca MOXHO BbIYMCIIUTb MO NPUBEAEHHON HUXE hopmyne.

Qts TeHABHUMA B KaYeCTES IBYYAHUA

0.5 wnu mexee HeapereaTHOCTE 28YX0E0A ataim (aesmndgupoeanne). Yem Donswe Kopmyc, Tem
iy§lle NPOCTPAHHOCTL Baca.

0,55-0,6 XoTa genndupoBaHne HELOCTATOMHOE, HO BenvynHa FO Mana 1 3eyx XOpowwi,

0,65-0,7 Haumyswwit 6ananc. Ecnu npw Takon aobpothocty (Q) senvauna F3 (yactora

Cpe3a, Ha KOTOPOH 0TAA4Ya AMHAMWKE CHUXIETCA Ha J AD) He NoBRILIAETCA,
——— _mcnone3yitTe Benuiiy QIC B NPUBEABHHOM 3AECk ANANA30HE.

0,75 nnu Honee JByK CTAHOBHTCA XECTEMM M KAKETCA 3aKPLITHM. ECNIM YBENHYHTE KONMMECTRO
Bacosuix AuHaMukoe, 3eyqanve baca Gyaer HanomuHath sddexT knyba.
UTobbl BbIMMCNNUTL E€MKOCTb KOpryca, BOCMOMb3yWTECh crneayrowen dopmynoun, noacTasBnss pearibHble

napameTpbl AJUHaMUKa.

Vas

Vb + 1 x Qts =  Qtc

X% Vb=00bem kopnyca

[MpoBepbTe No crneayrowen popmyne, obecneynT Nn KOHCTPYKUMSA AOCTAaTOYHbIN YpoBeHb 6aca n paccumTtanTe eMKocTb koprnyca. o aTon
dopmMyrie MOXHO y3HaTb BenuunHy F3 B yCNoBUsSIX 3aKpbITOro dwimka. Ecnu BennynHa f3 HeqoCcTaTtouyHO HU3Ka, BEPHUTECH K NpeablayLlen
dopmyrie u nepecynTanTe 3aHOBO C pacvyeToM Ha bonee HMU3Ky BenuunHy Qtc.

Monb3yntecb aTMN bopmynam Ana pacyeTa Kaxaoro
Vas HoBOro kopnyca. Kpome Toro, Ansi npoekTupoBaHns

+ 1 x FO = F3 koprnycos AC CyLLeCTBYeT MHOIrO KOMIMbIOTEPHBIX NPOrpamm.
Vb PekomeHayem nonb3oBaTbCA UMM,



2) Pasnnuns B 3By4YaHuUn B 3aBUCUMOCTU OT (hOPMbI Kopriyca 28

AN

I'Ip;|M0yror|be||7| F3 Touka nepexoaa
Takon Kopnyc NpPocCT B U3roTOBMIEHMM, HO CKITOHEH K 0Bpa3oBaHuio nukos Hag F3 u nposanos nocne F3. BolpaBHuBaHne

XapaKTepPUCTUKN OOCTUraeTCs TakKuMmn MeTogamm, Kak YCTaHOBKA BHYTPb OTpaXkatoLLen NinTbl, CHUKEHUE
napannenbHon goasbl, UCMOSIb30BaHME 3BYKOMOrnoLarLero marepuana.

N

TpaneunesnaHbIi 1 . . F3 Touka nepexona
XoT4 rop6 Ha KPUBOU SHEPreTn4eCKon XapakTepUCTnNKmn HEMHOIO Crita>KnBaeTC4d, HO npoBarsl rnocrie rnnMKka Bce xe

ocTaetcs. >KenartenbHo yMEepeHHOE NCNOJib30OBaHME 3BYyKOnornowawuero matepuana.

N %A

TpaﬂeLl,VIeBI/ID,HbIVI 2 F3 Touka nepexopa
XapakTtepucTuka poBHee, 4YeM B BYX NpeablayLumnx cnyvaax. Ecnu yrnbel Kopryca 3akpyrnmTtb, XapakTepucTtuka

CTaHeT elle poBHeEe.
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AN

F3 Touka nepexona

TpaneuneBnaHbI 3

Ha nepeaHtolo YacTb TpaneumMeBMaHOro Kopryca 2 HanoXeHa elle oaHa TpaneyvesuaHas doopma.
KpuBas npuHMMaeT nnaBHyto, NokaTyt popmy 1 3BYK CTAHOBUTCSI SHEPrUYHEE.

\\

F3 Touyka nepexoaa

CKpbITbIA MOHTaX

YcTaHoBKka cabBydepa B OTCEK, rAe XpaHATCA 3anacHble LWMHbI B aBTOMOOUNAX TMna cegaH unm
YHUBEpPCAn HasblBaeTCSA CKPbITbIM MOHTaXOM. [lon GaraxkHoro otceka obpasyeT aKyCTUYECKUM
9KpaH, yaoOHbIM ANs pacnpoCTpaHEHNST HU3KMX YacToT. M ecnn Mbl MOXXEM NOHU3UTb NEPEXOAHYIO
4YacTOTYy Ha CTbIKE C (PPOHTaNbHBLIMU FPOMKOrOBOPUTENSMU, TO 3TO ByaeT Hauny4ywmnm MecToMm Ans
yCTaHOBKM cabBydepa.
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lMeperopoaka

™

py3  KOHMYecKoun
dopmbl

30
YmeHbLueHne obvema Kopnyca

Ecnn Bbl HEe XOTUTE OTHMMaTb MHOro mMecta B HGaraXHom
OTCEKE UMM eCnn cam OTCEK HEBESMK, UCMONb3oBaTb OOMbLLION KOpNyC
OyoeTr HeBO3MOXHO. B HacTosiee Bpemsa npodaeTcsa  MHOro
cabByepoB, NpeaHa3Ha4YeHHbIX A8 YCTaHOBKM B HEDOObLLME Kopryca.
N Takne kopnyca, HECMOTPS Ha Manbin o6beMm, AatoT xopowunn apdeKT.
[Mpobnembl HauYMHaTCA TOorga, Korga Kopnyc OOSMKEH UMETb eule u
Manyto rnyounHy. B aTom cny4vae cokpawaeTca pacCTOAHME OT 3agHEW
YyacTu gMHaMuUKa OO0 3aJHEW CTEHKWU Kopryca W OTpaXKeHHasi OT CTEHKM
BOSIHA co3fdaeT pe3oHaHC Ansa guvadparmel, B pesdynbtaTe 4vero 6ac
CTaHOBUTCA rnyxum. Ecnu BHYTpWM caenaTtb neperopogky, KoTopas
ObyneT paccemBaTb OTPaXXeHUe, 3TO NOMOXET BEPHYTb BGacy 4UCTOTY.
[leperopogka He [JOMmKHA OTHUMaTb MHOrMO MNPOCTPAHCTBA BHYTPU
Kopryca v He AormKHa pasgeniatb ero CBepxy OOHNU3Y.

Kpome TOro, BbICTYyn KOHWYeCKOW dOpMbl No3agm OMHaMUKa
(cMm. puc. BHM3Y cnesa) U3 naTyHW, CBUMHUA WUNWN Oaxe U3 YCUIEeHHOM
BOJIOKHOM LUMATIEBKN, OACT TOT e adpdpeKT, YTO U neperopoaka.
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3. YcraHoBka cabByepa (1)

lNepeaHee cugeHne Bap.Hee\cm,qume

Y

\,} ®
@
(1) Cnepeau no ueHTpy

® ©
Xopolulasi no3uumns. Xopowlas cBsi3b ¢ (PpOHTaNbHLIMU FTPOMKOroBOpUTENAMMN, CNOCODCTBYET
pacLMPEHMNIO NEPEXOAHOM YacTOTbl. XOTS B aBTOMOOUNAX C OrpaHNUYEHHbLIM NPOCTPaHCTBOM Brnepeau
Takasi ycTaHOBKa HEBO3MOXHA. OTOT crnocob nogxoaut ana MmukpoasTobycoB. [MockonbKy Mecta Tam He
0cobeHHO MHOro, Ans cabeydepa NnpnuxoanTca NCNONb3oBaTbh MaNeHbLKU 3aKpbIThbI KOPMyC.
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(2) baraxHbl OTCEK, HaNpaBEeHHOCTb BNepea

OTOT METoA OYEeHb NonynspeH. XoTa ecnu mexay cabsydepom n npoTUBOMNOMOXHOW CTEHKOM
BarakHoro oTceka Mecta OKaXXeTcd He4OCTaTo4YHO, u3nyvYaemas cabsydepom 3BykoBasi BOSiHa
nogBepraeTcs AaBneHUto U NocTpagaeT KavyecTBo baca.

UTto kacaeTca aBTomobunen Tuna cegad Unum Kyne, Tam noralleHHasa 3BykoBasi BOSiHa OpOHTarbHbIX
rPOMKOroBOpuUTENENn, gocturasa dbarakHmka, MeHdaeT dady Ha obpaTHyto. N ecnun OTKPbITb BaraxxHuK,
3BYK CTAHOBUTCS HEOXNAAHHO rPOMKUM. OBBIYHO MPUYMHON TOMY ABIISIETCA BHYTPEHHSAS NNaHUpoBKa.



3. YcraHoBka cabByepa (2)

MepenHee cupgeHne  3apHee cuaeHue
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(3) baraxHbin oTCeK, HanpaBneHHOCTb Ha3az, © ® |'r|®
910 Hennoxomn cnocob. OgHako B aBTOMOOUNAX TUNa cegaH Unu Kyne noBefeHne 38yKOBOW BOSTHbI
OyoeT Takmm Xe, Kak 1 B npeablayliem cnyyvae. [Ina ncnpaeneHust atoro agodekta crneayet

MCNonb30BaTh AOCTATOYHO DONbLLOWN aKyCTUYECKUIA 3KpaH, yopaTb NPenaTCTBUSA Ha NYTU 3BYKOBOM

BOJNHbI N YMEHbLLUUTL pa3mMep Koprnyca. B aBTomobumnax tmna xat4bek nnu B oyproHe Takmx
npobnem He BO3HUKAET.

(4) BpoBeHb C nosom

MeToq «BPOBEHL C NONOM» MPUMEHNM Anga baraxkHuka, rae nexart LWWHbI

[Mon BaraxkHMKa ycnewHo BbIMOMHAET PoSib akyCTUYECKOro aKkpaHa, bac obpertaeT XopoLuyro
NPOCTPAHHOCTb N SHEPTU0. DTOT METOA MOXHO UCMONL30BaTh B aBTOMODOMNAX pa3HbIX TUMOB —
ceflaH, Kyne, yHMBepcars, KpoMme Mogernen, He MMeLWMX NPOCTpaHCTBa 4SS 3anacHbIX WWH. [Npuyem,

ycTaHoBKa cabBydepa 60mbLIoro aguaMmeTpa MOXeT Bbi3BaTb NPOGMNEMbI, MOCKOMbKY MecTa TaM He
OYEeHb MHOTO.

(5) 3agHsaa geka
[ns cegaHa n Kyne 3To O4eHb XopoLlas No3nLus.

OpHako pa3smelleHus Tam cabsydepa Aeka JomkHa ObiTb JOCTATOYHO LUMPOKOW, a TakkKe OYeHb
MPOYHON, YTOObI BblAepXaTb JaBnNeHne 3ByKOBbIX BOMH 1 BEC camoro cabBydepa.
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Ba)xHble MOMEHTbI yCcTaHOBKU cabByghepa

Bec

OHeprus 6aca Bbl3blBaeT Pe30HAHC OKpYXKatoLwmx 06beKToB. Kaxabin U3 H1X
Ha4YMHaeT u3gasaTb 3ByYaHMe Ha COOCTBEHHbIX YacToTax, YTO BeAEeT K Aerpagaymm
MYy3blkanbHoro 6aca. [Jna socnponsBegeHns MakCMManbHO YUCTOro, He3arpsi3HEHHOIO
Baca kopnyc cabBydepa AOMKEH ObITb Kak MOXHO bonee TsxernbiM, YTOObl HE
pPEe30oHNPOBaTb CaMOMY U He PacrnpoCTpaHATb pe3oHaHc. Ecnn aBTomobune He
Ype3MepHO TSXes, To Yem bornblue BeC kopnyca cabeydepa, Tem nyduwe 6ac. OgHako
ecnu Bbl BblbepeTe ansa Kopryca Kakon-HMbyab pe3oHUpyrLWnm matepuan, Bpoae
MeTanmna, To HECMOTPSA Ha BCIO €ro TSXKeCTb, pe3yfibTaT OKaXXeTCs
HeyaoBMNeTBOPUTENbHbIM. XopoLwmnin 3pdekT noraweHnsa Bubpaymm gaet cnonb3oBaHne
BHYTPW KOpryca U3onupyroLiero matepmarna, KoTopbli NPUMEHAETCHA B JOMALLHUX
aKyCTMYECKMX CUCTEMAX.

Oco6eHHOCTU HEKOTOPbIX MaTepuanos

[ns Kopnyca rpoMkorosoputenen crnegyeT BolonpaTtb Matepman, UMetoLwmnm
HaMMEHbLUUM pe30HaHC N He 3arnywatoLwmmn 3asydaHme. Hanbdonee nogxogawmm ans
aBTOMOBMNLHOM akycTUKK aBnsieTca aepeso. Bl (apeBecHO-BONOKHMCTAA NANTA) —OYEHb
XOpOoLInM MaTepuan: AeweBbln, TSXKenbiv, TPYAHO NoAAaoWUNCA Ppe30HaHCy U nerknum gng
0bpaboTkn. bepesa n ayb ToXxe XOpOoLUN: TSXKENbIe N TPYAHO No4LaTCA PE30HAHCY, XOTS
OOpPOrn 1 CcrioXkHbl anst obpaboTku. Jlydwe Bcero ncnosnb3oBaTb NNUTLI TonwmHou 6onee 18 cwm.
UepHoe gepeBo 1 nanucaHap, npuMeHsieMble B My3blKanbHbIX UHCTPYMEHTaX, He NoAXoaaT
OS5 Kopriyca, Tak Kak OHW Nerkne 1 XopoLuo pe30oHMPYIOT.
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3ByKonornoLarwmn matepman Heobxoanum, HO He CIIULLIKOM B BOMnbLUMX KONMYecTBax
3ByKOMnornoLwanLwmnm matepuman HyeH Ansa CHMKeHnsa adpekta CToA4nx BOMH BHYTPK kopnyca. Ho
€CIn UCNoNb30BaThb CNULLKOM MHOIO 3TOro Matepuana, 3By4YaHMe CTaHOBUTCA 3aXKaTbiM U
CHWXaeTca oTaada rpoMmkorosoputens. MNpuknenTte 3ByKonornowanwmmn matepuman, Kak MUHUMYM, K
3agHeun CTeHKe BHYTPU Kopnyca, Unu, Kak MakCUMyMm, K 3agHeun, BEPXHEN U HXKHEW CTEHKaM BHYTPU
kopnyca. Jlydwe ncnonb3oBaTbh rybyaTtblii MaTepuan, HeXXenu, Hanpumep, CTEKNoBaTy, Tak Kak
nepBbI 06agaeT NyywnMmn 3B8yYKOMNOrnoLwarLwmmMmm CBOMCTBaMM.

B HekoTopbIX cuTyaumsx, -- korga cabBydep MMeeT o4eHb HU3KY0 obulyto 4obpoTHOCTL (QtS); koraa
cabByep nveet mansiv agnameTp (MeHee 20 cm); korga cabeydep nveeT 6onbLUY NOLABMKHYIO
maccy (MO0), -- yaobHee ncnonb3oBaTb KOHCTPYKLUUIO TUMA akycTUYeckasa nogsecka co
3BYKOMormowarwLwmum matepuanom B koprnyce. Ho B aBToMObUNbHbIX ayanocnucTtemax Takme
cabBydepbl bonbLUas peakocTb.

* PasmellleHne 3BYKOMOrNoLLatoLLLEero MaTepuana BHyTpy kopnyca

<« 3BYKOMOrnoLy
aroLmm
- iy -

MuHuMym Makcumym
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3aknovyerne (1)

Bo3bmem ansg npumepa napy 2-nofoCHbLIX FTPOMKOrosopuTternen ¢ 16-cm guHammkamu gns
aomaluHen ayguocmnctemMmbl cToMmMocTbio $5 000. A CKONbKO CTOSAT UCNOMb30BaHHLIE B HUX AUHAMUKN?
[TockonbKy BOMPOC 3TOT HE M3 0ONnacTu MmaTeMaTuKn, 4OCTAaTOYHO BbiCKa3aTb NpeanosioXeHune.
O6Lwas cToMMOCTb ABYX TBUTEPOB U ABYX MuaBydepoB coctasnseT npumepHo $200. OcTtanbHble $4
800 mMbl nnaTtum 3a Tpya, MaTepuanbl U TEXHOMOTUIO.

ABTOMOBOUIbHbIE TPOMKOrOBOPUTENN 0OLIYHO NpoaatTcs 6e3 akyCTUYeCcKoro oopMneHnNa Kak
naccueHaga cxema. Ecnn 3a nx ycraHoBky Mbl 3anpaiwumsaem $4 800, TO aBTOMOOUINbHYO
aKyCTMYECKYI0 CUCTEMY Mbl AOSIKHbI HACTPOUTL TakK, YTOObLI Ta obecrneyvnBana Ka4ecTBO 3BYyKa, Ha
YPOBHE YNOMSAHYTbIX JOMaLUHNX TPOMKOroBOpPUTENEWN.

KoHe4yHO, ¢ 3TUM NpMMepPOM Mbl XBaTUINN Yepes Kpal — BCe XKe aBTOMOOUIbHbIE
ayaMOCUCTEMbI CTOAT AeLleBne, Yem JoMaLlHMe.
CanoH aBToMobOunNsa He npeanaraeT 6naronpuUSaTHBLIX YCIOBUIA ANst NPOCAYLLIMBaAHUSA MY3blki. K ToMy
ke, aBTOMOOWIbHbIE hMpMbI HEPEAKO MCMONb3yeT CpeacTBa 3allunTbl OT neperpesa n Bubpauun,
KOTOpble OTpULIATENBHO BNUSAIOT Ha 3BYK. OrpaHNYeHo 1 NPOCTPAHCTBO BHYTPM canoHa. Tam Henbas
YCTaHOBUTb NONHOPa3MepHbIn CD-nneep nnm CBEPXTAKENbIN MOLLHbIA YCUNUTENb, KOTOPbLIA byaeT
CUNbHO HarpeBaeTcs U TpeboBaTb 6OMbLLLIOro KonmMyecTea aHeprum. Ho npeacraebTe cebe
aBTOMODOUINBHYIO CUCTEMY, KOTOpas Hapsiay ¢ 00blYHBIMY aBTOMOBUNBHLIMU CD-nneepom u
ycunutenem Bknto4vana bbl BbiIcokoka4yecTBeHHble AoMaluHne AC, yaoOHble Ans MoHTaXxa Ha
npubopHoi aocke. Kak Bbl cumTaeTe, Mornv Obl Bbl C HUMW CONEPHNYaTbL?



3aknoyerne (2) »

HekoppeKkTHO cpaBHMBaTb aBTOMOOUITBHYO ayaMOCUCTEMY C JOMALLHEN, NOCKOSbKY YCIOBUS, B
KOTOPbIX Mbl ClyLLAaeM My3blKy B JOpOre u goma, CoBepLUeHHO pa3sHble. Ho aBTomobuneHoe ayano
pa3BMBaeTCs. OTO KacaeTCsl U FPOMKOroOBOPUTESNEN, KOTOPbLIE B HEKOTOPBIX ClyYasax gaxe
NpeBoCXoAAT AoMaluHne. ABTOMOBUNbHbIE YCUNUTENM TakKe BbIPOCIM NOYTU 4O YPOBHA AOMALUHUX. K
coxanenuto, CD-nneepbl He yoaeTcs BbIBECTU 3a paMKu Tak HasbiBaemoro ctaHgapta DIN, v oHn
CUITbHO OTNMYaKTCsa OT AOMaLHMX Moaenen. Tem He MeHee, 3a nocnegHme 10 net aBToMobuUIbHbIE
CD-nneepbl caenanu 6onsbLWON War Bnepea.

[Mpobnema cBsizaHa C TEXHUYECKMM YPOBHEM YCTAHOBKN. XOTS Ka4eCTBO annapaTypbl 1 NOBbICUOCH,
HO €Cnu TOT, KTO YyCTaHaBnMBaeT rpomkorosoputenn ctommocTtbto $5 000, He oBnagaeT Takom xe
KBanMdukaunen, kKak MHxeHep aBto3aBoa, unu 6onee BbICOKOW, TO 3By4aTb oHM ByayT Ha $1 000.
KBanudukaumsa Ha ypoBHe NPON3BOACTBEHHOIO MHXEHepa BOBCE HE O3HAYaeT YMEHUS NPOEKTUPOBaATb
nnn pucoBaTb YepTexun. Ho o3HavaeT, 4YTo Npu yctaHOBKE aBTOMODOUNbHOW ayaANOCUCTEMbI Mbl
AOMMKHbI pa3bnpaTbCsl B 3TOM AeNne He XyXXe UHXeHepa Ha Npou3BOACTBE.

TexHuKa yCTaHOBKM aBTOMOOUNBHbLIX ayaAMOCUCTEM NPOAOIKAET pa3BmBaTbcs. Hagetock, Bbl OyaeTte
OTKpOETe CBOM, HOBble MeToAbl. M Torga aBToMobUnbHas ayanocmucTema CTaHeT Bbi3blBaTb Y HAC
HOBbl€ aMoLMK, ByaeT noMoraTtb HaM pacLUMPsATbL CBOW KPYro3op 1 oTTadnBaTb CBOU
NHTENNEeKTyarnbHble COCOOHOCTH.



CeKpeTbl HacTpoikn aBTOMOOUbHOM
ayaunocucTemol
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BBepneHve

3a nocnegHee OecATUNETUE 3HAYUTENTbHO MOBLICUIIOCH KA4yeCTBO aBTOMOOWIIbHbLIX
ayMOCUCTEM, COBEPLUEHCTBYETCS TEXHUKA WX YCTaHOBKW. PeBOMIOUMOHHBLIM Larom crasno
nosierieHne uUndposBoro rnpoueccopa. Lindposonn npoueccop nomoraeT pewaTtb pasfnyHble
nNpobnembl 3ByKOBOCMPOU3BEOAEHMUSA, C KOTOPbIMN Mbl BbINN BbIHYXXAEHLI MUPUTLCS npexae. JTO
Takne npobnemsbl, Kak HecoBnageHne dasbl M3-3a pasHUUbl B pacCTOSHUM JIEBOr0 M NMpaBoro
rPOMKOroBOpuTENEN, pasynopsgodeHne 4acToT M3-3a  CTOSMMX  BOSIH, HEBO3MOXHOCTb
MCNONb30BaHNSA YHMBEPCAlbHONO KpoccoBepa Wu3-3a pasHuubl B pasmeweHnn AC B
aBToMoOUNAX pasHbix TUNoB. ULudpoBon npoueccop onupaeTtcsa Ha wmMaew O TOM, 4TO
aBToMObuNbLHaa ayaumocuctemMa [formkHa obecneymBaTb MNPOCTPAHCTBEHHOE, MNOASIMHHO
XYyOOXECTBEHHOE TrpeacTaBfieHne 3BYKa Ha YPOBHE BbICOKOKAYECTBEHHOM [JOMalLHEN
ayanoCcUCTEMBI.

OTcioga BbITEKaeT HeobXoOMMOCTb YMEHUS MpaBUNbHO WMCMNOMb30BaTbh LMGPOBOU
npoleccop Ans HacTpourkn. 1o nosiBneHna LndpoBbIX NPOLECCOPOB BHUMAHNE YCTAHOBLLNKOB U
nonb3oBaTenen aBTOMOOUMbHLIX ayanocucTemM ObINO COCPedoTOMEHO, TakK cKasaTb, Ha
aHarnoroBbIX CpeAcTBax HaCTPOWKM — YyIydlleHUM 3ByYaHUda nytem bonee yaayHoOro MOHTaxa,
MEnKUx [opaboToK JNeKTpUYeckux cxem. Tenepb B OOMOSIHEHME K 3TOMY YCTaHOBLUMKAM,
ncnonb3ylwmm B cBoen paboTe UMGPPOBOM NPOLECCOP, NPUXOAUTCA YAENATb BHUMaHUE
nepenoBbIM NPOrpaMMHbIM TEXHOMNOMMAM KOPPEKLMN 3BYKa.
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LindopoBon npoueccop — CAULWIKOM CrOXHOE YCTPOMCTBO, YTOObI MbiTaTbCs HacTpamBaTb
3By4YaHME CUCTEMbl C €ro MNOMOLLbD MEeToAoM Thbika. A B pykax nonb3oBaTtens, He obnagatolero
HEOOXOOMMbLIMW 3HAHUSIMK, OH MOXET Oaxe nNpeacTaBnsaATb ONacHOCTb. Hanpumep, MOXHO Jerko
NoBpeanTb TBUTEPbI, CIULIKOM CUMbHOrO MOHU3MB pas3denuTeNibHY0 4acToTy; UM CXKe4db 3BYKOBYIO
KaTyLLKYy, CBEPX MepPbl NOAHAB KO3DMPULMEHT YCUITEHUS, HE TOBOPS YyXKe O TOM, YTO MOXHO nepenyTaTtb
nonsipHOCTb. Ecnn gaxke Bam 1 ygactcs ¢ 6onbwmm Tpyaom nogodpaTh naeanbHy 4acToTy KpOoCcCoBeEpa,
HO 6e3 COOTBETCTBYIOLMX 3HAHUA Bbl HE CMOXETe NpaBUIIbHO HAacTpouTb HGanaHCc NeBOro MU Npasoro
KaHanoB C nomouwbio 31-nonocHoro akBanamsepa. B pesynbTate Bce Bawu 3aTpaTbl U YMCTBEHHbIE
yCcunma Tak n He gagyT adpdoekra.

B aTomM nocobun onmcaH cnoco® HaAcTPOWMKM CUCTEMbI C MOMOLLBLIO LUMAPOBOro npoueccopa.
[MpeanonaraeTtcs, 4TO Bbl 0bnagaete MUHUMAarnbHbIMU 3HaHUAMKW B obnactn TepmuHonornn. Ecnm Bam
A0BOAMIOCH MNOMb30BaThbCA UMMPPOBLIM NPOLECCOPOM, TO, BHMMATENbHO MNpPOYUTaB 3TO nocobue, Bbl
Hay4YMTeCb JOCTUraThb XenaeMblx pe3ynbTatoB. Ho CNOXHOCTM HaYMHAOTCA Y)Ke C CaMOoro Havyana.

HasbiBasi 3ByK MAOXUM UM XOPOLUUM, Mbl PYKOBOACTBYEMCS CBOMMMW OLLyLLeHUuaSMn. Hepeako
3TO pacxoauTcsl C TEOPETUYECKUMU Bblknagkamu. YToObl Hay4MTbCS FPamMOTHO OMpPedensiTb Ha Chyx,
XOPOLLO MMM MM0X0 3BYYUT CUCTEMA, HY>XeH HeManbli onbiT. OnbIT obpeTaeTcsl NULlb C NPAaKTUKOW —
PErynMpoBKOM Kak MOXHO OorblUero KonmuMyectBa CUCTEM OMUCaAHHbIM 34eCb MeToaoM. JTo Aaet
OCHOBaHWE YyTBEp)XOaTb, YTO BCE YCTAHOBLUWKA aBTOMOOWIbHbLIX CUCTEM BO BCEM MWUpPE BCe e€lle
MPOXOAAT cTaauto HakonneHus onbiTa. MNMpodeccns sTa nosiBMnacb HegaBHO, a pasBUTUE LMAPOBbIX
NpoLeccopoB BOOOLLE TONbKO HauynHaeTcs. M yem wmpe ux OyaoyT Mcnonb3oBaTb CRELManuCTbl MO
yCTaHOBKe, TEM CKOpee aBTOMOOMIbHbIE ayaANOCUCTEMbI AOCTUTHYT YPOBHS AOMAaLLHUX.
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[MapameTpbl, perynmpyemblie LuppoBbIM NPoLEeCCOpPOM

OCHOBHOW TOH U FAPMOHUKMN

3BYyKM B NpUpoae COCTOAT M3 OCHOBHOIO TOHA M rapMoHuK. OCHOBHOM TOH — 3TO YucTad
yacToTa, onpegensawoowasi BbiCOTY TOHa (HM3KWMA, BbICOKMKA). OCHOBHOW TOH [OMmKeH ObiTb rpomye
rapMOHUK. [[apMOHMKa — 3TO YacToTa KpaTHass OCHOBHOMY TOHY. Ecnn ocHoBHOW TOH cocTtasndeT 100 Iy,
TO KpaTHble YacTtoTbl — 200 'y, 400 'y, 800 'y — ABNAKOTCA rapMOHUKaMM, N XapaKTep OCHOBHOIro TOHa
BCAKUM pa3 uameHdaeTca. Hanpumep, ogHa n Ta xe HoTa E, B3aTaa Ha opTennaHo u Ha KoHTpabace
MMeeT OAVHAKOBbLIM OCHOBHOM TOH C 4YacToTon npumepHo 40 'y n noytM oAMHAKOBbIE TAPMOHUKM.
OpgHako no TeMbpy 3BYK hopTennaHo ABHO OT/MYAETCs OT 3BYyKa KOHTpabaca. OTO NoTomMy, 4TO B
KaXKOM Cry4yae oTnnyaeTcs pacnpegerieHne OCHOBHOro TOHa U rapMoHuK. Ecrnim OCHOBHOM  TOH U
rAPMOHUKN COBWUHYTbI MO BPEMEHU UMW pasnuUyaroTca MO rPOMKOCTU, obpasyembii B pesynbTaTe 3BYK
Oyoet oTnuyaTbCs OT MCXOOHOr0 M BOCMPUHMMATbCA KakK HEEeCTEeCTBEHHbIN. OTO OCHOBHAdA MpUYMHA
HEeNOSHOLEHHOCTU 3ByYaHNS aBTOMOBUIbHOW ayanoCUCTEMbI.

BbINnonHAS perynmpoBKy € NOMOLLbI LMPPOBOro npoueccopa, Heobxoaumo cobnogatb
GanaHCc MeXagy OCHOBHbIM TOHOM WM rapMoHMKamMu, a Takke ©6anaHc mexay HanpaBreHHOCTbHO
BPEMEHHOW OCU 1N pacnpeaeneHMem rpoOMKOCTU. ATO NOMOXET AOCTUYb Bonee eCTeCTBEHHOIO 3By4YaHuUs.

[TomHuTe Bcerga 06 OCHOBHOM TOHE M rapMoHukax. He dokycupymTecb TOMbKO Ha OAHOM
yactoTe. [lpyM HacTpouke CUCTEMBbI MOMHUTE O CYLLUECTBOBAHMW FAPMOHMK U O TOM, YTO 4acTOTbl
B3aMMOENCTBYIOT.
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CuHtesnpoBaHHasi BosiHa (100 'y 1 500 I'y)

/\ . /\ /\ /\ /\ /\ /\/\/\ BonHa ¢ HopmanbHbIM

= cnoxeHunem 4yactot 100 'y wm
v \/ v \/ U W 500 Iu,

100 Iy 500y
W\ / CurHTe3npoBaHHas BOSHa C
da3zoBas 90-rpagycHoli ba3oBoli
3anepixka \/\/\/ 3agepxkon yactoTbl 500 My

CuHTE3npoBaHHAaA BOMHa C
NoBbILLEHHON B 3 pa3a
rPOMKOCTbIO YacToThl 500 Iy

Pa3HI/1LI|a B 'POMKOCTHU — —

Korga Bo3HMKaloT npobnemsbl, HanpumMmep, ¢ a3oBbIM CMELLEHMEM FaPMOHUK U ¢ 6anaHcoM Mo
FPOMKOCTU, hopMa CUHTE3MPOBAHHOW BOSHbI HAPYLLAETCH U B pe3ynbTaTe 3BYK TEpSieT
€CTECTBEHHOCTb.
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Lliar 1, Ha4asibHble yCTaHOBKU M MOCI1e40BaTes/IbHOCTb HACTPOMKM

CHayvana Mbl paccMOTpuM npumep 6a3oBON aKyCTUYECKON CUCTEMBI: 2-MOMOCHbIN PPOHT + cabBydep (3-nonocHas
cuctema). Hacrtponka 3-MONOCHOM CUCTEMbI ONMPAETCs Ha Teopulo HACTPOWMKM 2-nonocHou. [losxe O6yayT
paccMoTpeHbl 0COB6EHHOCTU, OTCYTCTBYHOLLME B 2-NOSTOCHON.

HauvanbHble

yCTaHOBKY Moka HacTpoKrTe KpoccoBep Tak, YTOObl 3BYK MPOCTO Obln ChbIWEH, U3MepbTe BeNUYUHYy TA (BpemMeHHasd

CUMHXPOHM3aUMs) ONsS Kaxaoro rpomkorosoputens u ykaxkute. lMonsyHku askBanarsepa (EQ) AomkHbI
OoCTaBaTbCs B CPEAHEM MOJOXKEHUN.

YcTaHoBKa KpoccoBepa | YCTaHOBUTE clag M TOYKY nepexofa And Kaxaoro AnHamuka. [MocKonbKy Ans OQHOro u
TOrO X€ ANHaMKKa 3TKU napamMeTpbl MOryT ObiTb pa3HbLIMU B 3@aBUCUMOCTM OT €ro nosvyum
l nnu TMna aBTomMoOMNA gaxe B npefenax OAHOWM CUCTEMbI, TO Kaxabln crnyyan Tpebyer
NHAMBUOYaNbHOU N OYEHb TWAaTeNbHOW HAaCTPOMKN.

HacTtponka TA [MpocnywmBaga 3ByK, oTperynmpymnte ncxogHyto senuumnny TA. Camas nnaBHasi CTbIKOBKa B
l 3BYYaHUM AMHAMMKOB AOCTUraeTcs NyTeEM OTCNEXnBaHMa nx asbl U ee perynmpoBKN.

EQ, nepBuyHas - " "
Q, nep é [MpocnywmBag MOHOOHUYECKUIA TECTOBLIW CUrHamM, ypaBHAUTE pasnnyma B rPOMKOCTU Ha

HACHpE e Ka)XOoW 4acTtoTe Onsa fieBOoro M npaBoOro KaHamoB W 00 HEKOTOPOM CTEMNEHU Mexay
l otaenbHbIMK YactoTamu (20 My — 20 Iy, 31 nonoca).
EQ, TouHas [MpocnywmBaga pasHyto My3blKy, HACTPOMUTE 3BYy4YaHME C NOMOLLbIO 3KBanamsep,. Ha atane
HacTpomka TOYHOWM HACTPOWKM NOCTapanTeCb BO3SMOXHOCTM ayaMOCUCTEMDI.

Bces HaCTpOVIKa BbIMOJIHAETCA C KpecCsia BOOUTESA. 9710 Nnocobue He coaepxunt 0OBbACHEHN O HaCTpOVIKe 3BYKa HA
C cngeHund naccaxupa, H1 ¢ 3agHero CMaeHu4.




HayvanbHble ycTaHOBKM

[MepBuYHas HacTpoKKa KpoccoBepa

Llenblo nepBUYHON HACTPOUKM SABAAETCA NPOCTO OCTMXKEHNE YPOBHS, NP KOTOPOM MYy3blKa
CnbllUHa HOpManbHO. 3agjanTe, ecnu 9TO BO3MOXHO, MOMocy nponyckaHus cabesydepa. dunbTp
BepxHux 4actoT (PBY) muaBydepa yctaHoBute Ha 80 [u-100 [y gna guMHaMmumka OnameTpom
npumepHo 13 cm, n Ha 50 Tuy-63 Iy ona aguHamuka gnameTpom npumepHo 16 cm. YTO Kacaetcs
TBUTEPA, TO HA JAHHOM 3Tane He BaXXHO, KaKyl NePEXOaHY0 YacToTy 3afaBaTb — rnaBHOE, YTOObI 3BYK
He uckaxancs. OBblMHO ycTaHaBnMBatoT Bbiwe 4 KI'y, Tak Kak 9TW 4acTOTbl XOPOLWIO CrbIWHbIL. [Ans
cnagos 3agaunte -12 ob Ha okTaBy.

Ha gaHHOM 9Tane y Hac HET OCHOBbLI, OT KOTOPOW MOXHO Obifnio 6kl OTTankneaTbCs, NO3TOMY
TOYKM Mepexofa 4acToT M BENUYMHY cnaga MOXHO BbldupaTb MpPOU3BOMbHO. JTO NUWb
npeaBapuTernibHas HacTpownKa.

Cabeydep Muasydep Teutep

All slopes are —12dB/oct

20 Ty 63 Iy 5 KMy
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[MepBuYHas HacTpoMKa BenuYuHbl TA

Mpn HacTponke TA (BpEMEHHOW CUHXPOHM3AUMM) HA LAHHOM 3dTane M3MepdemM pacCTosiHUe OT
Ka)KOoro rpoMKOroBoputena o nosvuuu crniywatens u BeoauM pesynbtaT. CaobTe B KPecro, MonoxuTe
rornoBy Ha MOArOSIOBHMK U M3MepbTe paccTosiHMe OT NPOMKOroBOpUTESNS OO CBOEro Hoca. Tenepb, Koraa Bbl
npumeTe OObIYHYIHO NO3Yy BOAUTENS 3a pyrieM, KOHEYHas TOYKa NIMHUWN, OKaXKeTCS B LIEHTpe Ballen rofosbl.
PaccTosHus 0o TBUTEpPA OYEHb BaXXHO, NO3TOMY M3MEPEHNSA creagyeT NpoBOAUTbL OCOHBEHHO T aTenbHO.

d D C~"

T — —

[ )

Knagem romoBy Ha MOArOMOBHUK U Korga ™Mbl NpuHUMaem HopMmarsnbHylo Mo3y 3a
n3mMepsieM pacCTosHMe OT AWHaMMKa [0 | == | pyfieM, KOHEYHasi TOYKa OKasblBaeTCs B LEHTpe
Hoca. PesynbtaT domnkcupyem. HaLLEeW ronosbl.




Llar 2, Hactpovika kpoccoBepa

N3meHeHne ¢asbl ¢ KpYTU3HOM cnaaa

das3oBas xapakTepucTuka guHamMmKa no YyactotTe He 06a3aTenNbHO NOCTOSAHHA. [To3aTOMy MOXET
BO3HUKHYTb CMelleHne no dase, obpasylollee BbICLUME FAPMOHUKUA. A B YCrOBUSX aBTOMOOWITbLHOM
aygMoCcuUCTEMbI B 3aBUCUMOCTW OT Yrna, nof KOTOpbIM YCTaHOBSIEH NPOMKOroBOpUTESb, OTKNOHEHWE (hasbl
Pa3HbIX YacTOT MOXET BbITb O4YEHb CUSTbHbIM.

Lindoposoin npoueccop (kpome moaenen ¢ KUX-cbunnbTpom, KoTopble HE U3MEHSAIOT dasbl), Kak
M aHanoroBbll MPOLLECCOP WM MNaCCUBHbIA KpOCCOBEP CNocobeH reHepupoBaTb OTKNOHEHME asbl.
da3oBasi xapakTepucTmka rpoMKoroBopuTensa He 6biBaeT ngeanbHOW, NO3TOMY ANSA ee YrydlWeHUs cTouTt
MCNob30BaTh CNOCOOHOCTL KpOCCcoBepa U3MEHSATb haay.

Haxe ecnn B KpoccoBepe ncnosnb3oBaH KNX-dounbTp n gasa He N3MeHsieTcd, TO UBMEHEHUSA
NPOUCXOOAT Ha ypoBHe GanaHca 3Heprnm rpoMKOroBOPUTENS B 3aBUCMMOCTWM OT yrna crnaga v 4acTtoThbl
nepexoga — B pesynbTaTe MEHSIETCA €ero 4YactoTHad XxapakTepucTtuka. [Moatomy kakoBa 6bl HM Obina
drasoBasi xapakTepucTmka KpoccoBepa, B NtoboM cryvae OH HyXgaeTcs B TWaTeNlbHON HaCcTPOMKe.

CmelleHure dasbl B 3aBUCUMOCTM OT craga

Tvn cnaga Yron cmelleHna gasbl
-6dB 90°

-12dB 180°

-18dB 270°

-24dB 360°

Cnag n TOYKy nepexofa B KPOCCOBEPE YCTaHABMNMBAIOT, Ha4YMHaAs CO CTOPOHbI 6aca. JTo genaetcs Ans
TOro, YToObl KOPPEKTHO Pa3MecTUTb rapMoHkM BY-anHamumka, conpoBoXaatoLlime ocHOBHOM ToH. CHavana
onpenensT cnag M TOYKy nepexoga oT HY-guHamuka, KOTOpbIA BOCMPOW3BOAUT MPEUMYLLECTBEHHO
OCHOBHOWM TOH. BblIOMpaTb onTMmanbHble crnag W 4acToTy nepexoda, crneayeT TOMbKo, MPOoCcnyLuvBas
NOAXOAALMIA ANA KaXO0ro AMHaMmnka My3blKarnbHbI Matepuan.
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1. OnpegeneHue cnaga n 4acToTbl Nepexoaa onsa cabeydepa

* [lucK anst TecTupoBaHus

CabBydep aBTOMOOMNbHOW ayanOCUCTEMbI MMEET AOBOSIbHO Y3KUA YaCTOTHbIA AManas3oH, B KOTOPOM He
OCOGEHHO MHOrO BbICLUMX TFapMOHUK. [Mo3TOMYy ANs ero HacTPOWKWM Nydlle WCMonb3oBaTh My3blKalbHbIiA
maTepuan ¢ ManbiM KONM4YecTBoM 06epTOHOB. ITO MOXET ObITb CONO Ha KoHTpabace.

Brian Bromberg

WOOQOD2

Tpek 3, BlueBossa

HacblweHHoe ©Gacom cono 6e3 y4vactus  Apyrmx
My3blKalbHbIX WHCTPYMEHTOB. B 3Byke KOHTpabaca
Mano 06epTOHOB, MO3TOMY OH XOPOLUO MOAXOAUT ANS g
HacTporikn cabBydepa.

PekomeHaoBaHHbIN ANUCK
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(1) Onpeagenernune cnaga ®BY Ha HwxHeM Kpae cabsygepa

Bkntounte pexum npurnywenus 3syka (MUTE) onst Bcex rpoOMKOroBopuTenen,
Kpome cabydepa. Cnywaem TOnNbko cabsydep. YctaHoBute OBY
cabsydepa Ha 20 Ny, a PHY - B nonoxeHne THROUGH [TpaH3uT].

[MpourpbiBag CD, cnywante BepxHme 4acTtoTbl cabBydepa, KOTopble Ha puc.
cneBa ob6o03HayeHbl KkpacHbiM. Ecnn y Bac mopenb guametpom 25 cw,
cnywanTte 3ByyaHue npumepHo Ha 80-100 lu. Hamgute Takyl KpyTU3HY
cnaga, npuM KOTOPOW BepxHUe 4acToTbl cabBydepa 3Bydanu Obl Hanbonee
YNCTO N SHEPIUYHO.

oBY (dbunbTp  nponyckaHus BEPXHUX  4acToT)
BO3JENCTBYeT Ha BepxHWe 4acTtoTbl AunHamuka, a OHY
(dbnnbTp NPONYCKaHUA HWKHUX YacToOT) — Ha HWKHUE
4acToTbl. Onpepensas cnag $BY,

Onpepnenss rpaHuly cnaga u Touky nepexoga ans ®BY, nywante BepxHue 4acTtoTbl ANHaAMMKA.
obpallanTe BHUMaHNE Ha BepxHMe vYacTtoTbl. I HaoboporT,
ornpegenss rpaHuuy cnaga n Touky nepexoga ans ®HY,
obpallarte BHUMaHNE Ha HKHMUE YacToTbl. VwunTe Takom
cnaj u Takyro TOYKY nepexoaa, Npu KOTopbIX ANHAMUK
3Byy4an 6bl Hanbonee YNCTO N eCTECTBEHHO.

OT0T cnocob sABnseTca odLwmnm Ans BCex AMHaMUKOB.

'\ Onpepenss cnag PHY,
CNnyLLUanTe HWKHME YacTOoTbl AMHAMUKA.
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(2) Onpegenerue cnaga ®HY Ha BepxHeM Kpae cabBygepa

Onpepgenus cnag PBY, yctaHaBnuBaem KpyTMU3HY chnaga

P ®HY onsa cabeydepa.
£ YcTtaHoBuTe Touky nepexoga Ha 80 'y unn Ha 100 'y wm
{ OCTaBbTe NokKa Tak.

MpocnywmnBaa 3By4YaHMe B obnactn, obO3Ha4YeHHOW Ha
pUC. CUHUM NATHOM, HakaUTe TakOW ypOBEHb cnaga, npu
KoTopom 6ac 6bin 6bl Hambonee rnyboKMM N SAPKUM, C
NPOCTPaHHbLIM HU3OM.

(3) OnpegeneHne YacToThl Nepexoaa

Onpenenue kpyTnaHy crnaga ®BY n OHY, nepengem K
onpeeneHunio YyactoTbl Nepexoga. CHavana gna BepxHUX
yactoT. Cnywaa 3BykK Ha yacTtote npumepHo 100 Iy (B
obnactn KpacHoOro nsTHa Ha puc. cnesa), nogbupaem
Takylo TOYKYy nepexona, Npu KOTopown 3ByYaHue Hambonee
YNUCTOE U AMHAMUYHOE.

Ecnn npn onpegeneHnn Ttoukm nepexoga ®BY 3agatb CrMLWIKOM BbICOKYHO YacTOTy, TO MpeXae BCero MoxeTt
noctpagatb 3(pPeKkTMBHOCTL cabByepa, Tak Kak ero YacToTHbIN Anana3oH LOBOSbHO Yy30K. Mon coBCTBEHHbIN
onbIT NoAcKasbiBaeT, YTO To4ka nepexoda 20 [y xopolua noyTn BO BCceX crnyyadax. Ho nHorga, ecnu yCcTtaHOBUTb
25 'y mnm 31,5 Ny, 10 cnywatb My3blky ctaHoButcsa nerye. OObIYHO Tak GbiBaeT Toraa, koraa obbem kopnyca
CNULLKOM Man un obpasyeTcs NUK Ha HexxenaTenbHbIX YacToTax.
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Tenepb onpegenym TOYKy nepexoga B 00OMaCTU HWKHMX 4acToT.
MpocnywmBaa 3By4vyaHne B obnactn oO0O3HAYEeHHOW Ha puc. creea
CYHMM MATHOM, BbiOEpUTE TakKyto TOYKY nepexoda, npu KoTopown Gac
Obin 66l Hanbonee rny6oKNUM 1 APKUM C HaUMy4Lllen NPOCTPAHHOCTLIO
HN30B.

CneagyeT Takke MNpUHMMaTb B pacyeT HeobXxoAUMMOCTb nagKoMm
CTbIKOBKM C MuaBydepom (cpegHeyacTOTHbIM ANHAMMUKOM), KOTOPbIM
Mbl 3aiMeMcsi Mo3Xe. 3anoMuMHanWTe U MOJIOXKEHUS,, NMPU KOTOPbIX
AOCTUraeTcs He TONMbKO camoe fyYllee, HO 1 OTHOCUTENbHO Xopollee
3ByYaHue.

KpyTusHa cnaga (kacaeTcs Bcex AMHaMMNKOB)

Mo noBogy onTManbHOW KPYTU3HbI cnada HET eauHOro MHeHuda. OgHuM cumTaloT onTUManbHbIM nonornn cnag (-
64ab, -12 ob), opyrue — kpyton (-24 pb n 6onee). Npn GonbloK KPpyTU3HE cnaga hasa u3MeHaeTcss BMecTe CO
cnagomMm W BrMOCNEACTBMU €€ He Bcerga yaaeTcsl KOMMEHCMpoBaTb perynupoBkon BenuymHbl TA. [lpn aTtom
M3MEHEHNA 3BYyKa B TOYKE Mepexoda CTaHOBATCA HEBHATHbIMMW, 3aTpygHsasa npouecc noucka Hambonee
onTMManbHOro BapwaHta. Mon COBCTBEHHbLIM ONbIT MOACKa3blBAET, YTO MNOMornK cnag gaet 6oree rnagkyto
CTbIKOBKY 4acTOT M NO3BOMSET Nyylle OTCTPOUTb 3ByYaHune. B BonblnHCTBE cny4vyaeB Haunyudwnii addekT gatoT
BennuuHbl -6 b, -12 ab, -18 ab, He3aBMCMMO OT TOro Kakme AMHAMMUKN U KaKOW MeTo[ YCTaHOBKU UCNOSb3YHOTCS.




51

2.0npegeneHne cnaga n To4ku nepexoga am1a myugeygepa

MuaoBydep BO (ppoHTanbHOW 2-MOMIOCHON KOHUrypauum unMeeT camMyro LUPOKYHD MOSIoCy MPOnyCKaHus,
npegnararoLwyto NpocTop AMsi CMELLUEHUS OCHOBHbIX TOHOB M FrapMOHMK. Ecnu mMoxHO no3Bonntb cebe KpanHee cpaBHEHME, TO
aBTOMOOWINBbHYIO 2-NONOCHYI0 CUCTEMY MOXHO ynoaobuts AC ¢ 13-cm nnmn 16-cMm AUHAaMMKOM NOSTHOrO Ananas3oHa, AOMOMHEHHYH
cynepTButepom n cabsydepom. Noatomy ana HacTporiku muasydepa cnegyetr MCNonb3oBaTh My3blKanbHbIA MaTepuan AByX

TMNoB: ¢ Gonbwum konuvectBoM cpegHux (CH) n cpaeHmx-sepxHux CY/BY), a Takke cpegHux-HmxHMX (CH/HY) n HMxXHMX
yacTtoT (HY).

B kayecTBe maTtepuana c manbiM KonmyectBoM Gaca MOXHO BbiOpaTb My3blky ¢ npeobnagaHmem CY mn CY/BY. B kadectBe
mMaTepuana ¢ MOLLHbIM U 3HEpPrnyHbIM 6Gacom nogonaeT My3ablika ¢ npeobnagaHnem CH/HY n HY.

PekomeHgoBaHHble auckn Myasbika ¢ npeobnagaHnem CHY n C4Y/BY

* [Inck ans TeCTUpoBaHUs i iiLnr;hnaLeaveS

Tpek 11, Here's To Life

30ecb HeT HKM Baca, H1 BapabaHa — Tonbko hopTeENMaHO U
Bokan. B Bokane npucyTCcTBYyeT MHOro 0GepTOHOB,
NO3BOMSAOWNX OLEHUTb, XapakTepHbix ana CY/BY
AnanasoHa.

My3bIKa C npeo6na/:|,aHmeM cpeaHNX-HWXHNX N HXKHNUX HYaCTOT

Shannon Cufman

Loud Guitars Big Suspicions

Tpek 1, Few And Far Between

UeTkaa nnHus 6Gaca. MHoro aHeprum. Xopollasi aTaka.
MaTtepnan ypobeH ans npoBepku pemndupoBaHmda. B
My3blke goMuUHUpYyoT CH/HY.




(1) Onpegenernune cnaga ®BY Ha HWKHeM Kpae myuaBygepa

PekomeHaoBaHHbIN
ANCK

Mpurnywute (pexum MUTE) Bce AnMHamukM, Kpome muaBydepa, YToObl
cnbllWwaTb TONbKO Mnasydep. 3atem npurnywmnTe mMmaydep CoO CTOPOHbI
BOAUTENS, 4TOObI ChbllWaTh TOMbKO TOT, KOTOPLIA pPaCMOfOXeH COo
CTOPOHbI naccaxupa. YcrtaHoBute ®BY munasydepa B nonoxenue 25 Ny
(camoe Hu3Koe 3Ha4yeHune), a PHY — B nonoxeHne Through..

Bkntounte CD c My3bikOn, copepXalwlen cpefHve u cpenHue-BepxHue
yactoTbl. [lpucnywmBantecb Kak 6yaeT BOCMpoOM3BOAUTb 3TU 4acTOTbl
Muasydep, Haxogdwmecsa B gumanasoHe npumepHo 300 Tu-5 «klu,
KOTOPbLIN Ha pUC. cneBa OTMEYEH KpacHbIM NATHOM. Hangute Takon cnag,
npu KOTOpoM BoKan u dopTenuaHo He npuriywanucb Obl, 6binu Obl
CNbIWHbI BCE HIAHCbl BoKana, a pesepbepaunsa 6bina 6bl 06UNbHON ©
OTYETIINBOM.
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aneMy Hago cnywaTtb TOJIbKO OA4nH KaHan?

Kak y>XKe OoTMe4dasiocCb, d)a3OBbIe XapakTepuctukm OunHamMmmka MU3MEeHATCA B 3aBUCUMMOCTU OT KPYTU3HbI Chaga
nepexop,H0|7| 4acCTOoTbl KpOCCOBepa. Ecrin wmbl 6yp,eM NbiTaTbCA oOrnpenennTtb crag, KOTOprI7I obecneumBan Obl Haunydywiune
(ba30BbIe XapakTepuctmkun, cnywasa ctepeo, HaMm 6yp,eT MellaTb pa3Huua B 3BYKE KaXXAdoro KaHalia, U Oo4eHb TpyAaHO 6yp,eT
pacno3HaTb, YTO MNMpaBuUIibHO, a YTO HET. K TOMY Xe, B aBTOMOOuUnNe penkKo yaaeTca CriblllaTtb oba MM,u,Bycbepa noa oAHUM N Tem
Xe yriom, un 310 eule GonbLue 3aTpygHAaeT HaCTp017IKy. CJ'IyLLIaTb CTepeo HeT HUKaKOMN HGO6XO,EI,I/IMOCTVI, TaK KakKk Ha 3TOM J3Tarne
HaCTpOIZKM Mbl npecrneayemMm Jullb OAHY UWeslb — onpeaenntb cnag, KOTOprIZ obecneymBan Obl Hauny4ywiune (*)830Bble
XapakTepuctnkm AMHaMmnKoB.

Korpa HaCTpOIZKa BbIMNOJIHAETCA U3 Kpecsla BOAUTENA, Bbl 6yp,eTe CrbillaTtb noa bonee 6J'IaFOFIpI/IFITHbIM yrnom
MVILI,Byd)ep, paCHOHO)I(eHHbII\fl Y cugeHunsa naccaxkumpa. I'IoaTomy CHau4alla oripegennte KpyTtnusHy cnaga n To4Ky rnepexoaa, crnyluas
ONHaMUK CO CTOPOHbI Naccaxmnpa, a NoTom 3apanTe Te Xe 3Ha4YeHus ans MwJ,Bycbepa CO CTOPOHbI BOANTENA.




(2) OnpegenerHune cnaga PHY Ha BepxHeM Kkpae myugBygepa

PekomeHaoBaHHbIV ONCK

Onpepenus cnag PBY, nepexogum Kk onpegeneHuo cnaga
®HY mngBydepa.

Touyka nepexoga KpoccoBepa yCTaHOBfIEHA Ha MakcumarbHOe
3HadeHne 12,5 kl'y 1 40 CUX Nop He n3MeHsnacsh.

Cnywas My3blky ¢ 6Gonbwnm konudectsom CHY/HY mn HY,
HanguTe Takon cnagd, npu  Kkotopom 6Gac B obnacty,
OTMEYEHHON CUHMUM MSATHOM Ha puUC. creBa, npocTtupancs 6ol
Kak MOXHO HWXe, OCTaBasiCb MpU 3TOM YUCTbIM, YNPyrum Wu
YyBECUCTbIM, 4TOOLI BapabaH 3ByYan pUTMUYHO U OTHETIINBO.

(3) OnpegeneHne YacToThl Nepexoaa

PekomeHnaoBaHHbIV ANUCK

Onpegenue cnag ®BY n ®HY, 3arimemcsa ycTaHOBKOW 4acTOThl
nepexoaa.

HauvHaem ¢ ®BY. Cnywaa mysblky ¢ npeobnagaHnem CY u
C4Y/BM, obpawaem BHMMaHue Ha 3Bykn B obnactu 300 [y-5 kIu,
OTMEYEHHOW KpacHbIM MATHOM Ha puUC. cnesa, U Haxo4WM TaKyto
4YacToTy nepexoda, KoTtopas obecrneyuBana Haubonee 4ucToe
BOCNpou3BeaeHne ronoca u ooptennaHo.
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30ecb O4eHb BaXXHO obecneynTb rnagkyt CTbIKOBKY C cabBydepom. K aTtomy BpemeHwn Ongd
cabByhepa yxe onpegeneHa Haunydwasa nepexogHast vactota. Ecnm yrnybneHue B Touke nepexoga
ManeHbkoe, TO Npu NOBbIWEHUN Ko3dhdMUneHTa ycuneHus (gain) cabsydepa Ha 3ToM MecTe obpasyeTcs
rmagkas cTbikoBka. Ecnu yrnybneHne B Hamnydwen touke nepexoga ®HY cabeydepa cnuwkom Gonbluoe,
Torga TpyaHo 6yaeTr OobuTbCa Xopowlen CTbIKOBKWU: C MOBbILWEHUEM KOdduUMeHTa ycuneHus cabeydepa
OHa HEeCKOJIbKO BbIpaBHMBAETCS, HO 3BYK CTAHOBUTCSA rynkum. B Takom cny4vae crnegyeT otgasaTtb npuoputeT
YacTtoTe BOKpYr nepexogHon Toukn ®BY mmasydepa n nogctpameatb cabsydep nog muasydep. Vnu, ecnu
y cabBy(epa ecTb euwle odHa xopowad To4yka nepexopga nobnms3octn OT nepexogHon dactotel PBY
MuaBydepa, 3agante 3Ty TOYKY M MNonpobynte crnagnTb CTbIKOBKY, MOBbIWAas KO3IMMULMEHT YyCUNEHNS

N Sl

/ N \ Ecnu B Hamnydwen Touyke nepexoda mexay cabesydepom n muasydepom

eCTb NUWb HebornbLlon nNpoben, To XOpoLen CTbIKOBKA MOXHO AO0CTMYb 3a
CcYeT NoBbIWEeHNA KoadhduLmeHTa ycunenunsa cabseydepa. (Ecnv nsHavansHoO
a(pdekTMBHOCTL cabBydepa AOBOMBHO BeNuKa, TO, BO3MOXHO, NOHaZobuTcs
HaobopoT yBeNnuunTbL Npoben B TOYKe nepexoaa).

\ Ecnn npoben B Havnydwewn Touyke nepexoga Mexay cabsydepom wu
MUOBYEepOM CIULWIKOM BenuK, otaaute npuoputetr ®BY mungeydepa um
o nogctponTte nog Hero ®HY cabeydepa. nun Boibepute apyryto NnepexoqHyto
/ AY/ \ TOYKY, BnM3KYyl0 K nepexogHou Todke muaBydepa, kotopast obecneuvBana
i : Obl Hennoxue hasoBble XapakTepPUCTUKN cabBydepa, 3aTtem oTperynmpymnte
o CTbIKOBKY C NOMOLbIO KO3dhdumumeHTa ycuneHus. Ecnu pasHuuya mexay
/ )& \ TOYKaMM nepexofa CrAUWKOM Benuka, 3HayuT cabeydep n muasydep

COCTaBNAKT HeyaayHyr KoMOMHaUMIo, UK ecTb Kakue-To npobnembl C
yCTaHOBKOW.
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OnpepeneHne Toukn nepexoga ®PHY

MpucnywmBaachk K 3BykamMm Ha 4actoTaxX, OTMEYEHHbIX CUHUM
NATHOM Ha pUC. CreBa, HayMHaMTe TMOCTENEHHO CHWXaTb
3HayeHne ®BY, koTopoe Ha faHHbIN MOMEHT cocTaBnseTt 12,5
Kl'y. Nwnte Takyro TOYKY nepexoaa, Mpu KOTOPOW HU3bI
3By4yanu Obl cBobogHO, 6ac 6bi Obl YeTKUM, ynpyrum wu
YUCTBIM.

PekomeHaoBaHHbIN

MCK Hamnquuaﬂ TOYKa nepexona TosibkKo ogHa, HO eCTb U Apyrue,

KOTOpble TOXe AarT Xopowun adpdekT. 3anoMHUTE no3nymm
9TUX TOYEK: OHW MOryT NPUroguTbCS MOTOM AN CTbIKOBKU C
TBUTEPOM.

HacTtpoika mnaBydepa BoO pOHTanNbHOM 2-NOSIOCHON KOHdUIypauum o4eHb BaxHa. M xoTs TButep ¢ cabeydepom
Takke BHOCAT BaXHbll BKNag B KAQ4ECTBO 0OLLEro 3By4aHus, HO onpeaerneHne KpyTu3Hbl crnaga n TOYKM nepexona
ansa muasydepa m Mx Hactpomka TpeOylT ropasfgo bonbluer SanbHOBUMOHOCTU, YEM B Criydae C TBUTEPOM W
cabsydepom. [leno B ToM, 4TO MuaBydEep BOCMPOU3BOAUT OCHOBHbIE TOHA WU FAPMOHUKM BCEX MHCTPYMEHTOB B
LUMPOKOM AnanasoHe 4YacToT — OT HWXKHUX A0 BepxHux. Mexagy Tem, TBUTEpP BOCMPOU3BOAUT B OCHOBHOM
rapMOHUKKN, a cabBydep — TONIbKO OCHOBHOM TOH 6acOBbIX UHCTPYMEHTOB WS HEMY3bIKarbHble HU3KME YacTOTbl.
[MoaToMy onpefeneHne TOYKM nepexoda WM chafja, Kotopble obecnedmBanu 6bl Havnyywuni obuwmi addekxT,
TpebyeT BpeMEHU U YMEHUS 3arnsabiBaTb Bepea.

[Mpowy NOHATbL MEHsI NpPaBWUbHO: AN BOCMNPON3BEAEHUST MY3bIKM BaXKHbl BCe rpomkoroBoputenn. OgHako cambiM
CMOXHbIM A5151 HACTPOWKMK, U NOSTOMY TPeOyoLLNM 0co60ro BHUMaHUS!, ABNSIETCA UMEHHO MuaBydep.




3, OnpegenexHne cnaga n Touku nepexoga 4ns TBuTepa

*[lUcK Anst TecTMpoBaHUs

[vnanas3oH TBMTEpPa (3a WCKIMIOYEHMEM HEKOTOPbIX MOAEMNEN) OrpaHMYeH BbICOKMMM 4YacToTamMu. 3Oechb
PEAKO BCTPEYATCA OCHOBHblE TOHA — MPEUMYLLECTBEHHO FapMOHWUKW. [1OCKONbKY BepHble U HEBEPHbIe
rapMOHUKM OMNPEAENnsoT XapakTep OCHOBHOrO TOHA, TO Ka4ecTBO 3ByYaHWUs TBUTEpa SBMNSIETCS BaXKHbIM
dakTopom, onpenensitiowmMMm My3blkanbHOCTb. TBUTEP CUMbHO BINUSIET Ha 3ByYaHUWE WHCTPYMEHTOB
HWXXHEro W cpegHero peructpa, Bocnpou3Boanmoe MuaBydepom. [ns HACTpOWku TBUTEPA MOXKHO

MCNoNb30BaTb My3blkamnbHbI MaTepuarn, B KOTOPOM uUrypupytoT MeTaniMyeckme WHCTPYMEHTDI,
CNocobHble n3gaBaTb BbICOKNE HOTbI.

PekomeHaoBaHHbIV Tomasz Stanko Quartet o 2
ANCK Soul of Things
Tpek 7, Vil

OueHb XOpOLUO 3anncaHbl BbICOKME HYaCTOThl.
OcobeHHO sipko 3ByYaT Tapesiku. MoxHo ckasaTb,
YTO 9TO NyYLUMIA ONCK ANA HACTPOWMKN TBUTEpPA.
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(1) OnpeaneneHune cnaga ®BY teutepa

/

Mpurnywmnte cabeydep, ocTaBuB TONBKO TBUTEP U MUABYQEP.
Mpurnywnte mMuasydep y CUOEHUS BOAUTENS, YTOObI Oblin
CrblLLEH TONbKO MUABYdEP CO CTOPOHbI CUOEHUS naccaxupa
(3TO MOXXHO caenaTtb Takke perynstopom 6anaHca).

Moactpounte ®BY tBUTEpPa Nnog PHY muasydepa.
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MnaBydepom 1 TBUTEPOM.

Bonblas yacTb 3BykOB, BOCNPOU3BOAMMbIX TBUTEPOM, NpeacTaBnseT cobon rapMmoHuku. Moatomy
onpeaensaTb TOYKy nepexona TonbKo ANs caMoro TBUTepa — Aeno TPyAHOEe U YpeBaTo owmnbkamu. Nwmte
HaMny4LLy TOYKY Nepexoaa, NpocnyLuMBas 3By4aHne myuasydepa, Ho rnaBHOE 3TO dpas3a Mexay

B daze
WK
He B haze

MpocnywmnBasa 3By4YaHME Ha BEpPXHEM Kpae TBUTEpa M Ha
HWKHEM Kpae muaBydepa — B obnacTtax, 0603Ha4YeHHbIX Ha
pUC. CcrneBa KpaCHbIM W CUHUM MSATHAMMW, WLWIUTE Takyko
KPyTM3HY chnaga, npyv  KOTOPOW CBEPXBLICOKME 4acTOThI
obpetanu Obl cBobOAYy, a Tapenku Unu LUnMHAp 3ByYanu Obl
4YUCTO.

N3ameHsis KpyTU3HY cnaga, Bbl M3MeHsieTe hasy TBuUTepa.

dopmarnbHO nosnoxeHne «B ase» unuM «He B (pase»
onpegensieTca garnee npu HacTpouke BenuunHel TA.

Bapbupynte casy, noka He HauvgeTe Havnyydwmin crnag Aans
TBUTEpPA. Onpeaenus cnag, hasy ocTaBbTE MOKa Kak ecTb.



(2) OnpeaeneHue TouYkn nepexoaa

YCTaHOBMB KPYTU3HY chnaga, nepexogum K OonpeaeneHuto TOYKK
nepexoga. Ho cHayana npurnywute wmuasydep, 4YTOObl Obin
CrblLLEH TOSMbKO TBUTEP.

MpaBoa, nockonbky cendac 6OygeTr paboTtaTb TOMbKO TBUTEP,
nonyyYnTb  maeanbHOro  NpeacTaBfieHnss O  My3blke  Oyger
HEBO3MOXHO. TeM He MeHee, cnylwasa Hu3kue (KpacHoe MSATHO) u
CBEPXBbICOKME (CMHEe nNATHO) 3BYKM TBUTEpPA, HACTpPOUTE ero
yacTtoTy nepexoga. O6pawante BHMMaHME Ha CBEPXBbICOKME
HtoaHcbl. OHXM NoMoratoT ycnbllwaTb, HanpMMep, HACKOMNbKO Aaneko
npocTupaeTcs 3BOH Tapenok. Ecnnm Toyka nepexoga He
obecneymBaeT CIbILUMMOCTU CBEPXBLICOKMX HIOAHCOB, OHa He
rooguTca B KayecTBe TakOBOW OnNsa TBUTepa. He rogmtca u Takasd
TOYKa nepexoaa, Npyv KOTOpon B 0obBnacTtu KpacHoOro nstHa Ha puc.
CneBa MosIBNSAETCH «NeCoYeK».

Onpepenss TOYKy nepexoga, nocrywamte COBMECTHOEe 3By4YaHue
TBUTEpPaA M Muasydepa. CTOUT TakKKe CpaBHUTb HECKOSIbKO TOYeK
nepexoda, nepeknoyasacb ¢ ogHon Ha apyryt. B atom cnydae Bbl
MO>XeTe BOCIMOSb30BaTLCA (PYHKLMEN NAMSATH.

Mockonbky TBUTEP BOCMPOW3BOAMT TFAPMOHMKM MOYTM  BCEX
MYy3blKalnbHbIX MHCTPYMEHTOB, TO U BO3[EACTBYET Ha BCE YaCTOTHbIE
AvanasoHbl. [Mo3ToMy Xopollo, ecrnv Bbl BblbepeTe Takyl TOYKY
nepexona, koTopas obecrneyvnBana Obl KOPPEKTHYIO Nepeaady axa u
peBepbepaLnn, NPUCYTCTBYIOLLIMX B MYy3blKkanbHOM 3anncu.
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PekomeHOoBaHHbIV AUCK ANs BbiOopa
nepexoHoOn 4YacToTbl TBUTEPA
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Rebecca Pidgeon
The New York Girl's Club
Tpek 11, Auld Lang Syne/Bring It On Home Me

YMepeHHoe 3XO, y,ElO6HOG On4a oTcnexmnBaHnd, Tak
KaK B KOMMNMo3nynm masno MHCTPYMEHTOB.

Toyka nepexoga Mexgy TBUTEPOM W MUABYEPOM MPOYHO
cBdA3aHa C 9(PJPEKTUBHOCTBIO Kaxdoro m3 Hux. Ha pwuc. crnesa
KpacHbIMW CTpenkamy nokasaHbl pearnbHble TOYKM nepexona
Mexay OuHamMumkamn pasHon adbdekTmBHOCTU. Ecnn, TwartenbHo
BblbpaB Haunyywy 4acToTy nepexoda, Bbl BMNOCAeACTBUM
NOHN3UTE 9(ppeKTNBHOCTL TBUTEpa OTHOCUTESNBLHO
appekTnBHOCTM  MuaBydepa, TO MOXETe MNOYyBCTBOBATb
yxygweHue obuwero 3ByvaHua. OcyllecTBnsATb peryrnvpoBKy
ahpekTnBHOCTM TBUTEPA N MnaBydepa creayet 0QHOBPEMEHHO C
BblbopoM 4acToTbl nepexoga. [lycTb Bac He cwmywlaeT Bug,
KpoccoBepa Ha HaCTPOeYHOM Aucrnee.
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4, Hacrtpoviika 6anaHca rpoMKoCTU AMHaAMUKOB

*[JUCK ANs TeCTUpOBaHUSA

*My3blKanbHbIN MaTtepuan ansa HacTponkn 6anaHca rpOMKOCTM AomKkeH obnagath crneayowmmm
0OCODEHHOCTAMMU:

Yem MeHbLLe AUHaMUKKU B MYy3bike, TeM Jy4Lle

O,u,Hoo6pa3Has=| MYy3blKa rnpegjiaraeTt bonbLle ToYek CONpPUMKOCHOBEHUA OANA ClnyXa, HEe HaAo XOaTb, NMNoKa
MYy3blKa JOCTUIHET KyJIbMUHaAL NN, Heobxoanmoun Ans OLUEHKW.
My3bIKaJ'IbeIX MHCTPYMEHTOB He OOJKHO ObITb HX CNULLKOM MHOIO, HX CIIULLIKOM Marso

Korga MY3blKaJIbHbIX UHCTPYMEHTOB MHOIO, B 3BYy4YaHUN NMPUCYTCTBYET MHOIo rapMOHMUK.

Ecnn NMHCTPYMEHTOB MaJio U OHN U30akoT LlJI/IpOKI/II7I Anana3oH 3BYKOB OT HU3KUX OO BbICOKUX, 3TO XOPOLUO.

Ho ecnu nHcTpymeHTOB KkpaliHe mano (a kanenna, nbeca Ans rmtapbl), TO HEBO3MOXHO ByaeT 3agencTeoBaTth
BECb AnanasoH 4acTor.

Mcnonb3oBaHne MakcMManbHOro guarnasoHa TOHOB ASS KaXaoro MHCTPYMEHTa

NMbeca ona 6aca n Bokana ¢ Nnepexoaom OT HU3KUX HOT K BbICOKMM npeasiaraeT XOpoLmnii My3blKkanbHbi
OanaHc.

CRnuvLKoM cunbHble 3X0 U peBepbepauus co3gaeT npobnembl Anst HACTPOWKN, HO U CYXOW, KNMMHUYECKUIA TOH
ToXe He roantcs. CD gomkeH npeanaraTb 4OCTATOYHO BbICOKOE KA4eCTBO 3BYKaA.

Jennifer Warnes

PekomeHOoBaHHbIN The Well
AUCK Tpek 2, It's Raining
YmepeHHas pesepbepauus, ynpyrne 6apabaHsl, Markun bac. _J-ﬁmcc:"'

CFIT R Wik

LLinpoku gnanasoH 6acoBbix TOHOB. OgHOOGpa3Hasi akkopaoBasi
nporpeccusi, OXBaTbiBatoLLasa AMana3oH HU3KUX N CpeaHnX 4acTor.

Bokan cocpepnotoyeH B ocHoBHOM B CY-gmanasoHe. MHoro :
00epTOHOB. BbICOKME HOTbI 3ByYaT MArKO U OTYETNIMNBO. = , ‘




61

/X X

[Mlp HacTpomke 0OanaHca wMexay TBUTEPOM U MUOBY(dEPOM UIMEHANTE
KOO (PULMEHT yCUNEHUS TONLKO TBUTEPA (BBEPX-BHM3). CTapanTeCcb He OONYCTUTb yTpaTy
BOKasioM BO3QYLIHOCTM N B TO e BPEMSA HE UCMNOPTUTb TSXKECTb yaapa Tapernok unu xam-
xaTa. [1ocKonbKy ¢ M3aMeHeHneM koadppuumeHTa ycuneHnsa nsMeHdeTcsa U ToYka rnepexoaa,
NX PErynmpoBKy crnenyet BbIMNOMHATbL OAHOBPEMEHHO. Haunydlien ToOYKOW rnepexona mexay
TBUTEPOM N Muasydepom byaeT Ta, KoTopast obecnevynBaeT HUanNy4dLWy pasfMInMocCcTb axa.

HactpanBaa ©GanaHc wmexgy cabsydepom ©n  mmaBydepoMm, U3MEHANTE
KOS(PPMUMEHT ycuneHmna Tonbko cabeydepa (BBepx-BHU3). CTapanTech, 4TObLI 6GapabaHsbl
He yTpaTunn YeTKOCTU U PUTMUYHOCTU. Hunskme n BbiCOkMe BGacoBble HOTbl AOKHbI ObIThb
CNbILIHbI C OANHAKOBOW rPOMKOCTbLIO. [locne aToro obpatute BHMMaHME Ha HIOAHCbl KacaHus
CTPyH Oaca nanbuem unum Ha ygap nanbuamu no 6apabaHy — ecnm HiAHC ByaeT UCMOPYEH,
novwnTe bonee ygayHyo TOUKy nepexoaa, nepemMellas B3aa-Bnepen nepexoaHyto 4acTtoTy
cabsydepa. He BaxHO, Kak OyayT BbIrNsAeTb cnadbl HA 3KpaHe — C NepekpbITUEM UNKu C
3a30poMm, -- FnaBHoe, YTOObI XOPOLLO NepedaBanncb HIOAHCHI 3BYyYaHus.



Lllar 3, HacTpoWka BpeMeHHOU CUHXpoHu3aunm (TA)

BaXXHOCTb TOYHbIX U3MEPEHUI

Cneagyet oTMETUTb 0COOYH BaXKHOCTb TOYHOCTU U3MEPEHNN PACCTOSAHUS OT KaXXagoro AMHamMmnka 4o cnylwiartens,
KOTOpble Bbl MPOBOAUNN BO BPEMS MEPBUYHON HACTPOMKW. YCTaHOBKA BPEMEHHOW CUHXpOoHM3auuu (oanee
«TA») npegnonaraeT, 4TO 3ByKOBasi BOfIHa OT Andysopa kaxagoro auHammka B abCcontoTHbIX ycrnoBusax byaet
AoCTuraTbh yxa cnywartensi 3a oAnHakoBoe BPEMA.

Ho ecnu un3amepeHuss Obinn HETOYHBbIMW, TO MPU HACTPOUKE MO3NLMOHUPOBAHUSA My3blKalibHbIX 00Opasos,
KOTOpPOE BbINOMHAETCA NyTEM M3MEHEHUSsI BenuuuHbl TA, pesynbTat byaeT HEeKoppekTHbIM. Tak, Ha MecTe
LeHTpanbHoro obpasa MoXeT oka3aTbCsa obpas, chopMMPOBaHHLIA NMPAMON 3BYKOBOWM BOSIHOW FIEBOr0 KaHana
N OTpPaXXeHHOW BOJSIHOWM MNpaBOro, UM MpAMON 3BYKOBOW BOJSIHOW JIEBOr0 KaHana v 3ano3gasBlUuen BOJTHOW
npaBoro.

OTO HapywaeT obpa3HOCTb Ha BCEX AmanasoHax 4vactoT. BoT nodemy Ha cTtagum NEpPBUYHON HACTPONKU
HeobXoAUMO TOYHO M3MEPUTb M YKasaTb PacCTOsAHME OT AMHAMMKOB OO cnywartens. Torga HacTporka TA
OyoeT KOppEKTHON.

Mosunuus MY3blKaJ1bHbIX 06pa303

MpaBunbHbIM SBNSIETCS Takoe MO3ULMOHMPOBaHUE, Korda MysblkanbHble obpasbl pacrnonaratoTcs Mo LEHTPY.
Onsa atoro HeoGXoOMMO MPOBECTU TOYHbIE U3MEPEHWUS Ha CTaauM MNEPBUYHON HACTPOWKM U BbIMOMHUTH
nocneayLlyto npoueaypy perynuposku TA.

Y Bcex pasHble BKYCbl: OOHW NpeanovnTalT UMeTb LeHTpanbHbln 06pa3 nepen cobown, gpyrne —nocepeanHe
canoHa asTomobuns. Ho ueHTpanbHbln 06pas, KoTopblin hopMUPYETCH B peldyribTaTte CTaHO4apTHOW HACTPOMKK
TA, aBnseTcsa Hanbonee eCTECTBEHHbIM. H HE PEKOMEHAYI0 BaM U3MEHSATb NO3MLMIO LeHTpanbHoro obpasa.
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MoHooHMYeckast 3anncb

*[unck gns HacTpoukn TA
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Ons Hactponkn TA ypobHee Bcero Mcnonb3oBaTb MOHOMOHMYECKYKD 3anucb. Tam BCe My3blKanbHble
MHCTPYMEHTbI pacrnonaralTcsa No LUEeHTpY Mexay ABYMs rpomMkorosoputensmu. Korga Kakou-TO 3BYKOBOW
oOpa3 okasbliBaeTCsl He B LIEHTPE UNN HAYMHAET nepemeLlaTbCs, 3Ha4YMT YTO-TO He B nopsagke. K Tomy xe, B
MOHOMOHNYECKOW 3amnnCu CUrHamn Kaxkaoro u3 KaHanoB OAMHaKoB. MeHblle BEpPOSATHOCTM OWMBUTLCS Npu
HacTponke TA ona TBuTepa n muasydepa.
[MpeonovTnTenbHO UCMNONbL30BaTb My3blKallbHbIN MaTepuan C MasnblM  KOMIMYECTBOM WHCTPYMEHTOB, C

XOpPOLWnM TOHAJ1bHbIM BGanaHcom mMexagy HU3KMMU N BbICOKUMWN HOTaMu, C BOKaJiOM U Oﬂ,HOO6pa3HOVI My3bIKOI7I.

Hantu MoHOMOHMYECKUI OUCK C XOPOLUMM KayeCTBOM 3BYyKa OOBOJSIbHO TPYyAHO. Jlydwe Bcero nckatb cpeam
cepwu o)xa3oBblx kKBapTeToB 50-x rogos.

PekomeHnaoBaHHbIV
ANCK

Helen Marrill

Tpek 2, You'd Be So Nice To Come Home To
MoHodoHuyeckas  3anuck 1954  roga,  Hbto-Mopk.
[MpeBanupyoT 3BykKM Oaca M LWeETOK ydapHuka. Bokan B
Hayane u B KOHUe. [locepeanHe cono Ha popTenmaHo 1 Ha
Tpybe. Bce 4actn xopowo nogxogat and Hactporiku TA.
[ToaTOMy €eCTb CMbICN 3anucaTb KaXkayl W3 HUX Mo
otaenbHocT Ha CD-R n npourpbiBaTh NPy HAaCTPOUKE.




1, PerynupoBka ¢hbasbl MexXay TBUTEPOM n MuaBygepom ¢ rnomoLybo TA

[anee Mbl oTperynupyem gasy mexay TBUTepomM U Mmasydpepom — Tak HasbiBAEMYHO «JTMHENHYI0» (pagsy.
Kak s y)xe oTmevan, TBUTEP BNUSET Ha 3By4YaHWe BO BCEX YACTOTHbIX AuManasoHax. Ecnun dasa mexay
TBUTEPOM M MUABYJEPOM OTPErynupoBaHa npaBuiibHO, akycTudeckas cuctema dyaeT BOCnpon3BoanTb
BCE HU3KME U BbICOKME HOTbl My3blKalibHbIX MHCTPYMEHTOB C XOpOLIMM GanaHCoOM MeXay OCHOBHbIM
TOHOM M rapMOHMKaMMU.

BbipaBHMBaHWe pasbl N0 BepTUKANKU

A B : BepodaTtHo, Bbl 3HaeTe, 4yTo Anda gomawHmx AC uMcnonb3ykTcs
: Kopnyca AByx TunoB. B kopnyce Tuna A guadparmbl Bcex
OVHaAMWKOB pacnosioXeHbl NoYTM Ha OOHOM YPOBHE, a 3BYKOBblE
KaTywkn -- Ha pasHbix. B kopnycax Ttuna B pgmadparmbl
pacrnofnioXeHbl MHa4vye, HO 3BYKOBble KaTyLUKM BbIPOBHEHbLI MO
OJHOWN NMNHUMN.
CuTyaums, Korga y Hac ecTb TOSbKO 3HadYeHust TA, nonyyYeHHble B
Xo4e nNepBUMYHOW HaCTpOMKe, OKBMBANieHTHa BapuaHTy C
Koprnycom Tvna A, rge anadparvbl JUHAMUKOB XOTA N HAXOOATCS
Ha OOHOWM JNIMHWU, HO WX BOJSIHbI OOCTUralT yxa cnywaTtensa 3a
pasHoe Bpemsda. Kopnyc Ttuna B, rge 3ByKOBble KaTyLIKW

BbIPOBHEHbI MO OAHOM IMHUW, ropas3fo 3dPeKTUBHEE C TOYKM
3PEeHUA NUHENHOCTU doasbl.

OTOT MeTo4 HasblBaeTcs Teopuen nuHenHon dasbl. [lepeHeca aTy Teopuio B canoH aBTomMobuns u

perynupya BenuumHbel TA, Mbl MOXem obecneyunTb XOpOLWYK JIMHEWHOCTb pasbl W OTAUYHYIO
MYy3blKarnbHy0 00pa3HOCTb.

[anee paccmoTpeH cnocob OOCTMXKEHUS NUHenHon asbl Ha cnyx, 6e3 obpalleHns K cpeacTeBam
KanmbpoBKu.
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lNpakTuyeckoe npumeHeHne Teopumn JIMHeNHoN asbl B KabuHe aBTomobursis

1) bes HacTponku TA 2) MepBu4yHasa HacTpoiika TA 3) OkoH4yaTenbHaa HacTporka TA

OTO HarnsgHas peanusaumsa Teopumn nMHenHon dasbl. Ha puc. 1 nokasaHa cutyaumsa oo Hactponkn TA. OHa
XapaktepHa Ans  6onblMHCTBA aBTOMOOUNbHbLIX AC: TBUTEpP HaxoauTca Onuxe K cnywartento, 4Yem
MnaBydep.

Mocne nepBUYHOM HACTPOKUKK (pUC. 2) CUTyauust HECKONbKO MeHaeTcs. OHa NpuHUUnuanbHO He OTNnYaeTCs
OT npeapiaywen, Ho NOCKOSbKY TBUTEPY AobaBreHa 3afepKka, TO pesynbTaT MOXHO CPaBHUTb C KOPMyCOM
TMna A, rge Bce amnadoparMbl pacrofioXXeHbl B O4HOW MIOCKOCTM.

[ob6aBneHne TBUTEPY AOMNOMHUTENBHOM 3a4EeP>KKN NOABOAMT HacC K CUTyauuu, NokasaHHOM Ha puc. 3. 3aecb
BCE 3BYKOBbIE KaTYyLUKN BbIPOBHEHbI MO O4HOW NMHUK, YTO obecneymBaeT NMMHENHOCTb ¢hasbl. YToObl 3apaTh
TBUTEPY AONONHUTENBLHYIO 3a4epPXKKY, HA4O N3MEHUTb PacCTOAHME A0 crywaTend, naMmeHus BenuynHy TA.
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HacTtporka drasbl no BepTukanu ¢ nomowbio TA BbINOMHAETCA ANA KaXOoro kaHana otaenbHo. Ecnn
nogaBaTtb CUrHan cpasy Ha OBa KaHana, To OyaeTr TpyaHO onpeaenuTb, B KakOM WMMEHHO KaHane
BepTuKanbHasa pasa He B nopsigke. YTobbl crnbilwaTh TOMbKO OAWH KaHarl, BOCMOSb3YUTECh PErynaTopom
banaHca wnu dyHkumen MUTE kpoccoBepa. Hactpoutb a3y ansa cnywaTtensd Ha CUAEHUM naccaxupa
AOBONbLHO nerko. Ho BOT BOKPYr BOAUTENLCKONO CUAEHUS MHOrO OTPaXXEHWW, MO3TOMY HaCTpoMKa Tam

CINOXXHee.
(1) OnpepeneHne HopmanbHoi (NOR) 1 npoTtusononoxHour (REV) cdasbl TBUTEPA

. 3BYK TBUTEpPA . 3BYyK muasydepa

F-‘E"“r

dyHkumen MUTE oTknounte 3ByK cabBydepa. C nomoubio
perynsitopa 6anaHca nnn MUTE oTkniounte oguH KaHan, ocTasmB
TOT, 4YTO pPacCrnosfioXXeH CO CTOPOHbl CUAEHUSA naccaxupa, W
BKIMIOYMTE  MOHOPOHMYECKYHD  TEeCTOBYH  3anucb. Ecnu
My3blkanbHble  obpasbl  TBUTEpa U muasydepa  OyayT
pasMellaTbCa TakK, Kak nokasaHO Ha pwuc. creea, 3Ha4nT oba
rpoMKorosoputensi pabotatoT B HopMarnbHoOn dase.

Ecrin 1BUTEP M MmnABYdep CribilHbI MOPO3Hb, KaK Moka3aHO Ha
puc.crneesa, 3Ha4YMT OBa rpoMKoroBopuTens paboTtaloT B
npoTuBodase.




lNepekniovyeHne ¢pasbi

B cnydae c akyctukon cepum ODR dhasa nepeksitodaeTcs B CUCTEMHOM pPeXnme,
NOR - HopmanbHasa ¢asa, REV - npotuBodrasza. PucyHku npegbiayliero cnavga
NoKasblBalOT TO, KaK CrblllHa My3blka B OEUCTBUTESNIbHOCTM — C HOPMarbHOW WK C
NPOTUBOMONOXHOMN dha3on. OTO BOBCE HE 3HAYUT, YTO MPU YCTAaHOBKE nepekntovaTtens asbl
Ha NOR Mbl Bygem MeTb CUTyauuIo Kak Ha BEPXHEM PUCYHKe, a Npu ycTtaHoBKe Ha REV — kak
Ha HwkHeM. Ecnu nepekntoyatens @asbl yctaHoBneH B rnonoxeHne NOR, a 3BykoBasd
KapTUHa BbIMMAOUT KaK Ha HWXHEM PUCYHKe, 3HauuT doasa B AeNCTBUTENbHOCTM asa
ABNAETCA NPOTMBOMNOSIOXKHON. [TOBTOPAKD, 3TO KacaeTca akycTukn cepum ODR.

Ecnu mysblkanbHbIi 00pa3 rnokasbiBaeT MNPOTUBOMONOXHYIO dhasy, Kak Ha HMKHEM
PUCYHKe npeabiayuwiero crnanga, ycraHoBute nepekmnodartens ¢gasbl (Phase) B nonoxeHne REV,
ecnu ToT yctaHoBneH Ha NOR; nnm HaobopoT — B nonoxeHne NOR, ecnu TOT yCTaHOBNEH Ha
REV. OT10 BO3BpallaeT 3By4YaHMEe B HOpManbHyt asy (BEpXHUA PUCYHOK npeablayLliero
cnanga). OgHako Mbl HE MOXEM YTBeEpPXAaTb, YTO TENEPb Y HAC BCE B NOSHOM MOPSAKE, TaK Kak
dasy MOXHO perynupoBaTtb €Lle U NNaBHO -- coobLlas TBUTEPY 3a4epPXKKYy NyTEM U3MEHEHUS
BenMunHbl TA. BblOmpaTb TOT MNM MHOWM MeETO criegyeT B 3aBUCMMOCTU OT KOHKPETHOM
cutyaumn. O6bIvHO, ecnn cnag ®BY TBUTEpPA nonornun, To nyylle Mcnonb3oBaTb 3a4EPXKKY, a
ecnn cnag KpyTon — To nepeknoyartens dasbl. A Boobule, nydwe nonpoboBaTb TO 1 APYroe u
NOTOM BblIOpaTb Hanbonee NpMeMIieMbI BapuaHT.



(2) HacTtpovika nnHeAHoCTU ghbasbl TBUTEPa U MULABYgbepa ¢ rnomoLybio TA TBUTeEpa

3agaB pesynbTaTbl U3MEPEHWA, NPOLOIMKUM HACTPOKKy pasbl, n3amMeHss BenuyuuHy TA TBuTepa. HaunmHaem C akyCTuKm co
CTOPOHbI CUAEHNA naccaxupa. HacTponky Co CTOPOHbI CUAEHUA BOOUTENS OCTaBUMM Ha NMOTOM, Tak Kak OoHa crnoxHee. OgHu
MOZEnNn NpoLeccopoB NO3BONSAIOT BapbMpOBaTh 3a4ePXKKY, USMEHSAS BpeMsi, Apyrme — namMeHssa pacctosiHue. B nepsom cnyyae
AN yBeNnn4eHns 3adep>Xkn Hago yBENUYNTb 3HaYeHMe, a BO BTOPOM — YMEHbLUNTb.

PesynbTaT nepBMYHON HACTPOMKu (HopmanbHasi dasa): My3blkarnbHble 00pasbl Kak Ha puUc. BBEpPXY. ITO
aHanornyHo cxeme ¢ gnadpparmMamMmmn pacnonoXeHHbIMU Ha O4HOWN NTUHUMN.

G es \

Bkritounte MOHODOHMYECKYIO 3anNnUCb N HaYMHaNTE yBeNMYMBaTb 3aZlepPXXKy TBUTepa, MeaneHHo, N0 OgHOMY
aeneHnio nameHss BenuymHy TA. OOpas TBUTEpa HEMHOro CNycTUTCA BHM3, a obpas muaBydepa
NogHMMETCS eMy HaBCTpedy. OTO aHanorm4YHO NOCTENEHHOMY CMELLEHNIO TBUTEPA Ha3ag, Kak nokasaHo Ha

CXeMe BBEpXY.
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Tenepb 3ByK TBMTEpPaA W 3BYK MuaBydepa noytu cnuBaeTcsd. Havnydywwmii BapuaHT — 3710 korga dhasa
COBMELLAeTCa MONHOCTbI0, obecneuymBasi  BbICOKOE  paspelleHue, UCKIIOYUTENbHYK  YEeTKOCTb
MYy3blKanbHbIX 00pa3oB, XOPOLUYI0 TIMHENHOCTb 3ByYaHMs1 1 OOBEMHYIO MYy3blKanbHYO CLEHY, BbIXOASILLYHO
3a npenenbl KabuHbl,

69

Ecnn dasa 6bina HopmarnbHOW, TO 9TU U3MEHEHUSA NPOUCXOAAT NOCMe CMeLLeHUs peryndaropa OykBanbHO
Ha 1-3 genenus. VIHorgoa pesynbTaT NEPBUYHLIX U3MEPEHUN AaXe He HyXOaeTcs B OOMNOSTHUTESTbHOM
HacTpoike. Ecnu dasa Gbina npoTMBOMOMOXHOW, PErynatop noHagobutca cmectuTb Ha 3-5 genenuin. Ecnu
Bbl nepemewaete TA panblie, HO HE CNbIWUTE HWUKAKNX WU3MEHEHWUW, unm ecnv obpasbl OBUrarTcH
Henpeackasyemo, BO3MOXHO, Oblnin ownbKN nNpu yCTaHOBKE, CUMbHO BUOPUPYET OBEpPb, YTO-TO HEe TakK C
aKyCTUYECKMM SKpaHOM Unun C yriom TeButepa.

3aBepLlUMB HaCTpPOMKY KaHana CO CTOPOHbl MACCaXXUPCKOro CUAEHUS, TEM >X€ MEeTOAOM HacTpouTe
NUHENHOCTb (hasbl B KaHase Co CTOPOHbI CUAEHUS BOAUTENS.
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(3) Ecnn TpyaHO HacTpouTb a3y B KaHarie co CTOPOHbI BOANTESS

[MpucTynne K HacTponke HNUHEWHOCTUM dha3bl B KaHane Co CTOPOHbl BOAUTENS, Bbl
NOYyBCTBYETE, HACKOSbKO 3TO crioXkHee. Koraa Bbl MPUBLIKHETE, AEN0 3HAYUTENBHO YyNpoCTUTLCS. A
NoKa cnylwaTb Hago OYEHb BHUMATENbHO, CTapasdcb ONpeaenunTb, Kak MEHAETCSA 3BYy4YaHUE C KaXKabIM
cmelleHmem TA Ha ogHO geneHue. Jta npoueaypa TpebyeT MHOro BpemeHun. ECTb cmbIcn cnywaTtb
He TOMbKO C Kpecra BoauTens, HO N C CUAEHNS Naccaxupa. B pexnme MOHO 1 CTepeo.

[Tocne 3aBepLUeHNA HAaCTPOMKN Kaxkaoro KaHamna rno otaeflbHOCTU U MOSTHOro COBMELLEHUSA
dasbl Npu nNpourpbiBaHMM My3blkM 4Yepe3 oba KaHana [JOfMKEH MNOSIBUTbCA OYEHb YETKUN U
YCTOMUYMBBIN UeHTpanbHbin obpa3s. Ecnn B kakom-nnbo kaHane @asa He 6bina HacTpOeHa,
LEeHTpanbHbli 00pa3 oOKaXeTcss CABUHYTbIM, WU  My3blKanbHble MHCTPYMEHTbl  OKaXyTCsl
pasgeneHHbIMU, gaxe B MOHOMOHMYecKoW 3anncu. NpuynHa Yyalle Bcero cBsidaHa ¢ HenpaBuIlbHOM
HacTpomkon BpemMeHHOW 3agepxkon (TA) B kaHane cO CTOpPOHblI BoauTtenda. B Takom cnydae
BKNoUnTe oba KaHana ogHOBPEMEHHO, YTOObLI NPOBEpPUTb LEeHTpanbHbiM 0bpas n Hactpoute TA
TBMUTEpPA CO CTOPOHbLI BoanTens. locrne aToro MOXXHO nepexoanTb K HAacTponKe BepTukanbHOU doasbl
B KaHane y cuMaeHua BoamTens.

[Mpn aTOM O4YeHb BaxHO, YTOObLI BepTuUKanbHas dasa B KaHane CoO CTOPOHbI naccaxmpa
Obina y>xe ngeanbHO OTPerynmpoBaHa.
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Korga BepTukanbHaa dasa B JIEBOM U MpaBOM KaHanax OTCTPOEeHa
naeanbHo, B LLEHTpe yCcTaHaBnmBaeTca YeTknm obpas, 0603Ha4YEHHbIN
Ha PUCYHKE XeNnTbIM NATHOM. HO ecnn BbICOKME 3BYKM pacxogsTcs B
CTOPOHbI (CMHEee nATHO) unu 6ac nepemellaeTcd Mo AuvaroHanu
BBEPX-BHU3 (KpacHOE NATHO), TO, CKOpee BCEro, He coBMeELLleHa (hasa
B KaHane co CTOpoHbl BoguTens. B aTtom cny4yae, npocnywwmsasi no
OOHOMY KaHany, yBenuubTe BENIMYMNHY 3adepXKKn, YTobbl obecneymnTtb
TOYHOEe coBMeLleHne dhasbl.

Ho ans aToro Hago, 4Tobbl yke Oblna npaBuibHO HAcCTpoeHa dasa B
KaHane co CTOPOHbI MacCaXXUPCKOro CUAEHUS.

*Ecnu BaM HUKaK He yaaeTcsl OTperynmpoBaTth BepTuKanbHylo gasy

Mpexae Bcero nonpobyiTe npoaHanuManpoBaTb BO3MOXHbIE MPUYUHBLI, CBSI3aHHbIE C YyCTaHoBKOW. Bot
HEeKOTOpble HanpaBneHus ansa noucka:

PaclimpsieTcs ananasoH HU3KUX 4acToT
[MpoBepbTe, HET Nn BUBpauun asepu, obpatnte ocoboe BHMMaHWE Ha €€ BHYTPEHHIOK YacTb. BO3MOXHO,
pe3oHMpYeT 0bLIMBKA, a cama ABEPb CTYYUT.

CwmelLeHa 3ByKOBasi CLieHa

NHorga 3ByKkOBas CLEHaA CMELLAeTCs, OaXe ecnv B CBOe BpeMsi M Obina 3admKkcupoBaHa: BO3MOXHO,
crnywaTenb HaxoauTcs He B LEHTPEe, a 3BYKM CNeBa M CrpaBa OTpaxkawTcs no-pasHoMmy. Ho ecnmn oHa
CMELLEHa CMNULLKOM [aneko, 3Ha4uT CIMLLKOM BEeNnnka pasHuua B BOCNPOM3BEAEHMM YaCTOT NIEBbIM U NpPaBbIM
KaHanamu. NpoBepbTe HaQEXHOCTb 3aWMThl ABEPU OT BUOpauuun. NpoBepbTe, 0QMHAKOBbI NI akyCTUYECKne
3KpaHbl POHTaNbHbLIX TPOMKOrOBOPUTENEN.

HeT oLuyweHns npoctpaHcTBa
Bo3MOoHO, HEBEPEH Yron, Nod KOTOPbIM YCTaHOBMEH TBUTEP.



2, Hactpovika ¢ nomowybto TA gpa3swl cabBygepa n muasygbepa

O6bI4HO TOYKa nepexopa Mexay cabeydepom U MUABY(PEPOM HaxoouTCA B AMana3oHe HU3KUX YacTorT.
BonHa Tam gocTaToyHO ASIMHHAsA, U ecriv MMeeT HopMarbHyto ¢oasy, TO nocrne NepBuUYHOM yCcTaHoBKU TA
ocobbIx Npobriem Tam He Bo3HMKaeT. OAHako gake ecnv nepexon KpoccoBepa COeauHEH HOpManbHOW
dason, TO C BTOPXXEHMEM 4acTOTHOro crnaga cabsydepa B 6onee BbICOKME YacTOThl MuaBydepa hasa
HayMHaeT NoBOpayMBaTbCS, YTO OKasblBaeT oTpuuaTenbHbli adpdekt Ha CH/HY-gmnanasoH muasydepa.
Hepeoko BO3HMKAeT aHoOManus Ha 4vactotax onmuakux Kk 160 'y mnm 200 Mu. OTO CcmasbiBaeT aTaky
MMMYIbCHbIX BacoBbIX HOT, TakMX Kak yaapbl 6apabaHa. XoTs npu 3TOM Mbl CribilnM 6ac ¢ A4ocTaTovHOM
rPOMKOCTbBIO U BCE 3BYKOBbIE KOMMOHEHTbI CBA3aHbl HOpPMarbHOM ddasoun.

faxe ecnn obnacTb nepexoda o korga chasa OkasblBaeTcs  34ECh,
MMEeT HopMmarbHyto asy, MEHsSIeTCs ee HanpasfeHue,

e n B obnactu cpeaHero 6aca NoABNATCA UCKaKEHUS.
[}

SCH= 200H =
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Hacrtpovika TA ansi cabBygepa

Avck ang TectmpoBaHus

30ecCb pekoMeHOYyeTCsl My3blka, HacCbILLEHHas HU3KUMW YacTOTaMu, C LUMPOKNUM Anana3oHoM 6acoBbiX HOT U
YUCTBIMU N YETKMMM yaapamun bapabaHa.

PekomeHgoBaHHbI auck | Brian Bromberg WOOD2
Tpek 1, Caravan

bac HaunHaeT Temy, 6apabaHbl nogaepKusaroT
ee, Kak Obl nogTankmuBas.

MowyHoe SMOUMOHanbHoe BO34ENCTBME.
Xopoluasi 3anucb atakn baca n bapabaHos.

MomeHsanTe hasy B cuctemHom pexxume Ha NOR unmn REV n npoBepbTe pesynbTaT Ha cnyx. Ecnu 6ac 3syunT
rPOMKO, 3HaUUT pasa HopmarnbHagd. Nepengnte K TA n ysenuybTe 3agepxky. Ecnn Bawa mogens yndpoBoro
npoleccopa Mno3BONsAeT yKkasblBaTb BpeMms, yBenuvubTe 4ucno. Ecnu Bawa mopernb no3BONseT ykKasblBaTb
TONBbKO PacCTOSAHNE, YMEHbLLUNTE YUCIIO.

[nanasoH cMelleHns obpasa cabBydepa He CTomMb BENUK, KaK y TBUTepa, No3ToMy, U3MeHMB BennunHy TA Ha
1-2 paeneHus, Bbl BPSA Nu yenblwnte pasHuly. NMoHagobutcs npovity 5-10 genexHuii.

Cnywante 3By4YaHMe B obnactn, 0OO3HAYEHHOW >XENTbIM MNATHOM Ha PUCYHKE Npeablayliero crnaunga.
HaunnyJwen sennumHon TA ana cabesydepa byaet Ta, Npu KoTopon 6acoBble HOTbI ByayT 3ByYaTb Hanbonee
YBECUCTO N OTYETNMBO, a y 6apabaHoB nossBMTCA Hanbonee Yyncrtasa n apkas ataka.

Ecnn c yBenuueHnem 3adepXKm U3MEHEHUS OCTalTCH He3HaAYUTENbHbIMU, MOXHO HaobOpPOT YMEHbLUUTb
3agepxky. Monpobyiite To 1 gpyroe. MNpn yMeHbLUEHUN 3a0EPXKKN YNCITOBOE 3HAYEHME MOXKET OMyCTUTLCH A0
0. B 9TOM Cry4ae NepeKknouYnTechb Ha PeXnum BBOAAa PaCCTOSHUSA U YBENUYLTE TaM 3HAYEHNeE.

/3
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Lllar 4, HacTtpo#ika kpoccoBepa n TA A5si 3-rnosfioCHON CUCTEMbI

KoHuenuusa HacTponkn poHTanbHOU 3-NOMOCHON CUCTEMDI

HacTtporka dpoHTanbHOM 3-NOMOCHOW CUCTEMbI ropasao CNnoXHee, YeM 2-nNonocHon. Ytobbl 4obuTbes OT
Hee yaoBNEeTBOPUTENBHOrO KadecTBa 3By4aHUd HEODXOOMMO 3aTpaTUTb B HECKOSBbKO pa3 6onblue CUl U BPEMEHM.
[eno B TOM, 4TO B 2-NOSIOCHOM cuUCTEMe MuaBydep o6CnyKmBaeT 3By4YaHME MNOYTUM BCEX My3blKalibHbIX
MHCTPYMEHTOB, TBUTEpP OepeT Ha ceba rapmMoHuku, a cabBydep — OCHOBHble TOHA ©acOBbIX MHCTPYMEHTOB W
HM3KoYacToTHblE aphekTbl. TO ecTb, MMaBYydEP NepegaeT OCHOBHOM TOH OOMbLUMHCTBA MHCTPYMEHTOB, a TBUTEP —
rapMOHMKM BbiCLIEro nopsigka. M aToro BNosiHe A0CTaTOYHO, €CNU ANHAMUKU NPaBUIIbHO COEAMHEHDbI MeXay COBoM.
Pa3pbiB Mexay OCHOBHbIM TOHOM W rapMOHMKamu B MuaBydepe B KakoU-TO Mepe BOCMOSIHAETCA OnTuMalribHOW
HacTpoWKou cnaga kpoccoBepa. Cabsydep, mnasydep n TBUTEP OTNMYAKOTCA NO XapakTepy. B 2-nonocHoun cucteme
MnaBydep BOCNPOM3BOAUT OCHOBHYH YacTb My3blkn (COBCTBEHHO MYy3bIKy). [anee ponu pacnpegenstoTcs: TBUTEp
nogaepXuBaeT BbICLUME rapMOHUKN, a cabBydrep — cynepbac.

B 3-nonocHon cucteme nonoca muasydepa, rae CocpedoToYeHbl TOHA OOMbLUMHCTBA MY3blKanbHbIX
MHCTPYMEHTOB, pacnpegeneHa mexay AByms AuHamukamun. Mwuoydep OepeT Ha ceba HWXKHIOW MONOBUHY
auanasoHa, a cpegHeYacTOTHbIM AMHaMUKK (ganee nNpocTo cpefHeYacTOTHUK) — BepxHiol. Oba AnHaMmuKa OOMmKHbI
MMEeTb COBEPLUEHHO OOMHAaKOBbIN Xxapaktep. OHM OOMKHbI ObiTb MAeanbHO OTPErynMpoBaHbl Mo dase wu
obecneunBaTb XOPOLLYH My3blKalbHYH CBSA3HOCTb.

Ho Beab ecTb elle n 1BUTEpP. ECnn mmaBydep 1 cpeaHe4vacTOTHUK XOPOLLO COYeTalTCA Mexay COOOoM, C
HUMW HaOo elle uaeanbHO CTbIKOBaTb U TBUTEP, BOCMPOU3BOASLLMIA FAPMOHMKN BCEX UHCTPYMEHTOB. 3HAYUT, YTOObI
[OMOMHUTb CUCTEMY CPeAHEeYacTOTHUKOM, NoHaaobutcsa (1) onpenenuTb ero Hamnyylyto oasoByto XapakTePUCTUKY
W OmManasoH BOCMPOM3BOAMMBIX 4acToT, (2) peanu3oBaTb XOpPOLUYK CBSA3b C Muasydepom, (3) onpenenutb
onTUManbHble BapuaHTbl COEANHEHUSI C TBUTEPOM. TpexnonocHas cuctema He OydeT 3ByyaTb Nyylle 2-MosIOCHOM,
€cnv [OMKHbIM 00pa3oM He OTPEerynuMpoBaTb CBSA3b MeXAy MuaBydepom U cpegHedacToTHMKom. 3ato ecnu 3-
MONOoCHasi CUCTeMa OTCTPOEHHAas naearnbHo, 2-NoNoCcHas HAKOrAa He CPaBHUTCA C HEW MO 3BYYaHMIO.
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lpoyegypa HacTpouiku 3-rnosiIoOCHOU CUCTEMBbI

MeToa HacTponkn cunbTpa NPOMNYyCKaHMUS HUXKHUX YacToT He OTnMyaeTcs OT meToda Ans 2-
nornocHou cuctembl. KpoccoBep BbIrnaauT Tak:

Cabsydep - MuaBsydep -~ CpegHeyacToTHUK -~ TBUTEP

HacTtponTe B ykaszaHHOW nocnegosaTenbHOCTU. [pn HacTponke nNUMHenHoW dasbl C MOMOLLbIO
TA HaumMHaunTe C pe3ynbTaToB U3MEPEHUUN, KaK U B crniydae C 2-NMoJsIOCHOW CUCTEMOMN.

Mexay muaBydepom U cpegHevyacTOTHUKOM - Mexay cpeoHe4acTOTHUKOM M TBUTEPOM —
Mexay muasydepom n cabsydepom

HaCTpOIZKa Cba3bl Nnpon3BoAanNTCA B YKa3aHHOM BbiLLE MNMopAakKe.
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1, Hactpotika kpoccoBepa ppoHTaribHOU 3-rnosIoCHOU CUCTEMbI
*[lnanasoH NOPLUHEBOro xoAa U AuanasoH pa3feneHHoOro pe3oHaHca

Cpeﬂ,lll HECOMHEHHbIX OOCTOMNHCTB Ct)pOHTaﬂbHOVI 3-MOSIOCHON CUCTEMbI — OTNINYHbIE Cba3OBbIe
XapakKTeEPUCTUKN N MaJlble UCKaXEHUA. OTO CTAHOBUTCHA BO3MOXHbIM 6narop,ap;| TOMY, 4YTO BCE ANHAMUKA pa60Ta+0T
TOJNbKO B peXnmMme rnopLHeBoro xoga.

UTo Takoe NMopLUHEBOW XOA4 W pasgeneHHbI pe3oHaHc? 3BYkoBasi KaTyllKka, pacrofioXeHHasi B LiEHTPeE,
BMOpUpPYeT Mnoa BO3AeNCcTBMEM curHana, Auddysop HauvMHaeT pe3oHMpoBaTb W AOUMHAMWK u3paeT 3Byk. [lpu
onpeneneHHoli BbICOTE TOHA LieHTpanbHas 4acTb Anadparvbl 1 ee Kpasi Mo NepuMeTpy OKPYXKHOCTWU CMeLLaloTCs Ha
OOWHaKoBOe paccTosiHne. Takoe [ABWXEHME accouuMpyeTcsi B ABWXKeHMeM noplHs. Ho koraa BbicoTa ToHa
NOBbILUAETCA U ABWXKEHME 3BYKOBOW KaTyLIKW ycKOpsieTcs, nepumeTp Anadparmbl He ycrnesBaeT 3a ABMKEHUSIMU
LIeHTparnbHON YacTu N HaYMHAET OTCTaBaTb. ATO ABNEHME Ha3biBAETCSA pa3aeneHHbIM PE30OHAHCOM.

MNpn HacTpomke KpoccoBepa 3-MOSIOCHOW CUCTEMBbI
Ba)XXHO CHadana HauTu rpaHuiuy MopLIHEBOro xogda wu
pasgeneHHoro pesoHaHca muasydepa. Obnactb BO3sne
9TOM rpaHuubl ©yaeT onTuUManbHbIM  MECTOM  AfS
ornpenerieHnst NepexoaHon TOUKN Mexay MuaBygepom u
cpeaHe4YacTOTHUKOM.




(1) OnpegeneHue rpaHyL NOPLUHEBOro xo4a 1 pa3gesieHHoro pe3oHaHca muasygepa
3Ll,er HY>XHa MYy3blKa C CUINbHOWN aTakon Ha HWXXHUX YacToTax u Oﬂ,HOO6pa3HbIM PUTMOM.
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Shannon Cufman
[nck ansa TectupoBaHms Loud Guitars Big Suspicions
Tpek 1, Few And Far Between

[octatoyHo poBHass nuHMA oHoBoro ©Gaca. JHepruyHoe
3By4YaHMe C Xopowen aTtakon. Jlerko pacnosHaTb rnyweHue
6GacoBbIX HOT.

npeI/IMyLIJ,eCTBeHHO cpegHne N HM3Kne 4acTtoThbl.

MpurnywmnTe BCce AUHAMMUKMA CO CTOPOHbLI MAcCaXXMpCKoro cuaeHus, kpome muasydepa. [o onpegeneHns cnaga
npoueaypa Ta e, YTo U Ans 2-NofIOCHON CUCTEMBI.

Cnywass 3Bykm B obnactM, 0603Ha4YeHHOMW KpacHbIM MNATHOM,
HayMHanTe NoHmxaTb Yactoty ®HY. bBbnuxe Kk KpacHOMYy MATHY Bbl
HangeTe TOYKY nepexoga muaBydepa, rae 3ByyYaHMe CTaHOBUTCS
OCOBEHHO 3HeprnMyHbiM. 3OTO W eCcTb r[paHuua [guanasoHa
MOPLUHEBOrO Xo04a W pas3feneHHoro pesoHaHca muaBydepa.
Hangute 3gecb TO4YKy, KoTopasi obecneudmBana Obl Haumyullyro
nepegady HIOAHCOB B LIESNOM.

Mockonbky mMuaBydoep 6Oypetr pabotatb TOMbKO B gvanasoHe
NMopLIHEBOro Xoda, e€ero dasoBble XapakTEPUCTUKM  CUITbHO
nameHaTcd. [MoaTomy cHoOBa oTperynupyute KpyTusHy crnaga ®HY
muaBycepa. Hangnte Takom cnag, npu KOoTopom Oac B obnactu
KpacHOro ndtHa Ha pwuc.cneBa 6bin Obl Hambonee HU3KUM U
YBECUCTbIM.




(2) Onpegenerue cnaga ®BY cpegHevdacTtoTHUKa

[nck ons tectu poBaHUA

CpeaHevacTOTHMK OKasblBaeT 6onblloe BNusiHMe Ha Aumanas3oH 4actoT muasydepa. B gaHHom cnydae
Hanbornee noaxogauwen Ons TectTupoBaHna GyaeT My3blka, B KOTOPOW 3a4eMCTBOBAH BECb YaCTOTHbIN
AnanasoH, C eCTECTBEHHbIM 3By4YaHMeM, 6e3 ocobbix ahdekToB.

Jennifer Warnes The Well

PekomeHaoBaHHbIN AUCK Tpek 2, It's Raining

YMepeHHasa pesepbepauusi, nerkne b6apabaHbl U MATKUN
bac. bac oxBaTbiBaeT LWMPOKUMA HOTHbIN AuanasoH.
OpHoobpa3Haa akkopaoBasi MPOrpPeccuUsi B HMXKHUX U
cpeoHunx 4Yactotax. Bokan ¢ obwwupHon nHdopmauunen B
CY-gnanasoHe, MHoro o6epToHOB. BbICOKME HOTbI 3By4aT
MSIFKO U OTYETNNBO.
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30ecb onpegensetcd Takke u  dasa
cpegHeyacTtoTHMKa. [lepekntovasace C
NOR Ha REV, Bblbepunte nosuuyuo, npu
KOTOpPOM My3blkarnbHble 06pasbl 060ux
ANHaMUKOB COBMECTUNUCH Obl
nocepeanHe. [[obutbca aTtoro 6yaer
nerye, 4Yem B crny4yae ¢ TBUTEPOM.

B kaHane co CTOpOHbI NaccaXMpPCKoro CUAEHNS NpUriyLmMTe Bee,
Kpome muasydgepa. 3agante nosmumio THROUGH (TpaH3uT) ans
obnactn cpeagHux vYactor PHY. Obpallas BHMMaHWE Ha 3BYKU B
obnactax, MNOMEYeHHbIX Ha puc. cneesa KpacHbiv (PHY
mugsycepa) n cuHmum (PBY cpegHeyacTtoTHMKA) — NATHaMW,
HanvauTe TakoW cnag, KoTopblh obecnevmBan Obl OllyuleHWe
LEeNnoCTHOCTM AwnanasoHa, He aasan adpdekta MacKMpoBaHUSA Y
COXpaHan xopowyto pesepbepaumto. NomHuTe, YTO MUABYdEP U
cpeaHeYacTOTHUK — 3TO OAMH AMHAMUK.

/8



79

(3) Onpegenerue cnaga PHY cpegHevyacToTHuKa

B paHHBIN MOMeHT nepexogHasa Toyka PHY cpeaoHevacToTHMKA
N yCTaHOBNEHa Ha camMoe BbiCOKOe 3HayveHne — 20 kly. Obpalas
A N \\ BHUMaHME Ha BoKan (CMHee nATHO), a Takke Ha Oac n aTaky

bapabaHoB (kpacHoe NATHO Ha puc. crneea), noabepute
onTumaneHblin cnag ®HY. Hangute Takoe 3HayeHwe, npm KOTOPOM
BOKasn He Obin Obl Kpy4yalum, HO B HEM HEe AOMMKHO NOSABMANCS U
J,\- nuwHero wyma. NMpn 3aTom BacoBble HOTbI LOMKHbI OblTb YUCTLIMU U
: CrblLLEH 3BYK KacaHusi CTPYH nanbLamu.

e
T

(4) Onpeaenexne Touku nepexoaa ®HY cpeaHevacToTHUKA

Huck ansa TectupoBaHms
Touka nepexoga P®HY cpegHevacTOTHMKA OKasblBaeT OrPOMHOE BfMSHME Ha KavyecTBO 3BykKa B obnactu
nepexoda Ha CTblke ¢ MuaBydepom. [1oaToMy My3blka OOSMKHA UMEeTb BOMbLLIOEe KONMYECTBO MHGOpMaUnMn C
CY-pnanasoHe.

Jacintha Autumn Leaves

PekomeHaoBaHHbIN Tpek 10, Moon River
ANCK

Cnywante 4acTb a kKanenna nepBou
NnoroBuHbl Tpeka. B naysax pgomkHa
nepenaBsatbcd peBepbepayms.

/ \ Cnywas 3By4yaHue B ananasoHe npumepHo 300 y-3 KMy (cnHee
NMATHO Ha puC.cneBa), HadYuHanUTe TMOHWXaTb MNEePEXOOHYIO
yactoty OHY.

B 3-NonocHOn cucteme cHa4vana
onpenensietca cnag PBY tBUTEpPaA, a NoTOM Moabepute Takyto TOYKY nepexona, Npu KOTOpon Bokan Obin Obl
Toyka nepexopa. lNpouenypa Ta Xe, 4YTO U CNbILLIEH C BbICOKMM paspelleHMEM, He 3arnywarsncs, HO U He
Ansi 2-nosIoOCHOW CUCTEMBI. cTaHoBUICS Obl KpU4yaLLMMm.
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(5) BanaHc rpoMKOCTH cpeaHeYyacTOTHUKA

=

W,

' MOMOCHOI CUCTEMbI oTperynupymte cHavana ©OanaHc
Mexay muaBydepom M cpegHeyacTOTHUKOM, MOTOM,
BKINIOYNB TBUTEP, OTPErynnpymTe rpoMKoCTb TBUTEpa.
[Too KOHeu BKMO4YUTE cabBydep M nNpu COBMECTHOM
3By4YaHUM BCEX [POMKOroBopuTeENEen OTperynupyuTte

PekomeHA0BaHHbIN ANCK rPOMKOCTb cabBydepa. Ecnn, ocobeHHO npu HacTpouke

roomkoctn B CY-gmanasoHe, He OygeT 3ByyYaTb HU

MmnaBsydep, HU CpedHevyacTOTHUK, OYEeHb Herko

aonyctnTb owmnbky. OTperynuposas banaHc rpoOMKOCTH,

npoBepbTe Hamboriee TOYKY KpoccoBepa, MOCMOTPUTE

He obpasoBanoch N B HeW 3a3opa.

' \ [lp HacTpouke ©OanaHca rpomkocTn 3-
*H/X'\Hi?

4

Y




2, Hactpoiika TA B 3-nornocHou cucreme

HacTtpoinka BpeMeHHON CUHXpOHU3aumn (TA) ppoHTanbHOM 3-NOMOCHOM CUCTEMbI B
OCHOBHOM BBbIMOJTHAETCS TakK Xe, Kak U B 2-NOSTOCHOM.

3Ha4veHne 3aEPXKKUN NOBbILLIAWUTE NOCTEMNEHHO U NMOHEMHOTY. [dnck onsa TECTUPOBAHUA TOT XKe.

HacTpoinky BbINONHANTE B cregylowem nopsake: mMuaBydep-cpeaHevacToTHUK,
cpeaHeYacToTHUK-TBUTEpP, cabBydep-muaBydep.

Onsa  OOCTMXKEHUs TNUMHENHOCTM asbl 3agaemM CcpeaHevyacToTHUKY 6onbluyto
3agepXxky, yem munasydepy. lepexogum Kk TBUTEPY. 3agaem emy OonblUyo 3a4epXKKy, YEM
cpeaHe4acTOTHUKY. TO ecTb, perynmpoBky TA TBUTepa BbINOSHAEM MOCSe CpeaHeYvYacToTHUKA.
Taknm obpasom, TBUTEP «OTCTaEeT» OT CpedHevYacTOTHMKA, a TOT B CBOK o4vepeab «OTCTaeT»

OoT Muasyde . ; : :
T M @ M & &€ —
) ) ) 3
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lpouyegypa Hactpolikn TA ¢ppoHTarIbHON 3-MN0IOCHON CUCTEMbI

Kak 1 B 2-noNocHomn cucteme, HaCTPONTE Kaxkablid KaHan no oTaenbHOCTU, AobuBascb NMHENHOCTU da3bl. HaunHawnTe ¢ kaHana co
CTOPOHbI MACCaXXMPCKOro CUAEHUS.

1. BbINONHUTE NEPBUYHYIO HACTPOWKY U BBEOUTE pe3ynbTaTtbhl smepeHnin. @

2. [Mpurnywurte TBMTEP, YTOOBLI CNbIWATL TONMBKO MUABYdEP M cpeaHeyacTOTHUK. [lobaBbTe 3agepXxKy ANns cpeaHevacToTHUKa,
OTperynupymnTe ee Tak, 4YToObl JOOUTbCA NMHEWHOCTU pasbl. [locKOnbKy B TOYKe nepexoga mexay MuaBydepoMm U
CpefHe4yacTOTHMKOM BOfHA AfMHHEE, YeM B TOYKe nepexoga K TBUTepy, TO Mpu HopmanbHOW da3e Bam noHagobuTcs
MUHOBaTb 3-5 aeneHui. HacTtporka npy NpoTMBOMNOMOXHOW (hase TpebyeT 3HAaYMTENBbHOrO YBENMYEHNA BPEMEHU 3a4EPXKKN,
NO3TOMY celvac 3aHUMaTbCs 3TUM He CTOUT. @

3. [pwn nepBn4yHOM HacTpoKKe 3aganTe Ansa TBUTEPA TaKyr Xe BeNUYMHy 3a4epXKu, YTO 1 Ans cpegHeyacToTHuKa. @

4. BknouuTe 3ByYaHue muasydepa, cpegHeyacToTHUKa U TBUTepa. YBenMYbTe 3a0epXKy TBUTEpa U OTPErynupymnTe 3HayeHue
TA, pobuBascb nnHenHocTn asbl. MeToa HaCTPOMKKM TOT XKe, Kak 1 AN 2-NONOCHON CUCTEMbI. @)

5. HactpouTe 3HayeHue TA anga cabeydepa. NMpouenypa Ta xe, 4To 1 ANs 2-NOSIOCHON CUCTEMDI..

6. 3aKkoH4YMB HACTPOMKY KaHama CO CTOPOHbl Naccaxupa, HacTpouTe aHanormyHblM 00pa3oM KaHam TOMbKO CO CTOPOHbI
BoauTens. Ecnu Bo3HUKaT NpobrieMbl C aHanM3oM 3ByYaHWs OOHOrO KaHana, BKrouyuTe oba kaHana, Kak B cryyae c 2-
NMOSIOCHOW CUCTEMOWN, U NPOBEPLTE LEeHTpanbHbI 0bpas.

Ha aToM HacTpouka KpoccoBepa M BpPeEMEHHOW CUHXpPOoHM3aumn (TA) 3aBepluaeTcs. Tenepb npocnywanTte
pasHylo No XapakTepy My3blKy, NPOBEPbTE KA4eCTBO 3BYKa — CUCTEMaA LOJSPKHA 3ByYaTb LOCTATOYHO XOPOLUO.
Ecnn ¢ kayectBOM 3Byka €CTb MNpo6Gnembl, He nepexoguTe K HaCcTPOMKE C MOMOLLbIO 9SKBanavsepa.
AKycTnyeckas cuctema HacTpamBaeTCs perynmpoBkon Kpoccosepa 1 TA. ECnn Mbl CTaHEM MbITaTbCHA PELLUNTb
npobrembl C NOMOLLBIO 3KBanamsepa, 3TO MNpuMBedeT K HenpuaTHbIM nocneacteusiM. CTOMKHYBLUMUCL C
npobnemon kadectBa 3BYyKa, MOBTOPUTE MPOLIECC HACTPOWKM C caMmoro Hadana. Ecnu npobnema ocranace,
NpoBepbTE NPaBUITbHOCTb YCTAaHOBKN.




LLlar 5, Hactpovika c noMoLybto aKkBasriansepa

1, HayvanbHble yCTaHOBKUA _
HayvanbHble YCTaHOBKW 3KBalJlan3epa BblpaBHMBAKOT NPOMKOCTb Ha BCEX YACTOTax obounx KaHanos. |_|pl/l 9TOM

MCMoNb3yTCA TecToBble curHanbel (B guvanasoHe 20 [u-20 klu, 31 nonoca), 3anucaHHble C OAWHAaKOBOW
FPOMKOCTbLIO ANA KaXK4oro kaHana.
X lMogrotoBbTe CD € 3anuCbio TECTOBbLIX CUrHanNoB Ha 31 nonocy

TecToBble curHansl 3anuceiBatotcs ¢ yposHem 0 ob n -20 ob. Bepcus ¢ -20
Ab yoobHa Tem, 4TO NO3BONSAET NPOU3BOAUTL PErYyNIMPOBKY NPU FPOMKOCTMH,
Ha KOTOPOW Mbl OBbLIYHO CryLLIaeM My3blKY.

(1) HacTpoiika rpoMKoCTU U 6anaHca 4acToT Mo TeCTOBOMY CUrHany

[MpoBepbTe, raoe pacnonaraeTca UeHTpanbHbii 06pas, BO3HMKAKOLWMIA Mpu
BOCINpoun3BeaeHN MOHO(POHNYECKOW 3anmncu.

MpeanonoXxmm, oH HaxoauTCcs B TOYKEe, 0OO3HAYEHHOW Ha PUC. XKENTbIM
naTtHoM. lNMoHavany ansa 6onbliero yaobctea MOXETe NOMETUTb 3Ty TOYKY
NUMKON NEHTOW Ha CTeKne.

PekomeHaoBaHHbIN ANUCK

[MpocnywmBaa TecToBbIM CUrHas, OTCHEeXnBanuTe MEeCTOMNOSIOKEeHNE
obOpa3oB Ha pasHbiXx 4acTtoTax. Ecnn ueHTpanbHbii 006pa3 HaxoauTcsd
nocepeavHe — Tam Xe, rae n Xentoe NATHO, onpeaeneHHoe C NOMOLLbHO
MOHO 3anucu, 3Ha4YUT TporaTb dKBanamsep He Hago. Ecnu obpas cmelleH
BNpaBo (CMHEEe MATHO), OMyCTUTE PErynsaTop AaHHOW 4acToTbl cripaBa U
nogHumMmnTe cnesa. Ecnn ueHTpanbHbliM 00pa3 cmeleH BneBo (KpacHoe
NATHO), OMyCTUTE PErynaTop creBa W MNoOAHMMUTE crnpasa, gobuBasiCb
COBMELLEHUNSI KPACHOro NATHA C XKEeNTbIM.
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TecToBble cUrHarnbl NpocnyLuMBanTe rNo BOCXOASLEN, HAYNHAA C HMXKHMX YacToT. MiHave
TpyaHo 6yaeTt onpeaenuTb pasHuuy B rpomkocTn. Hauas ¢ 20 'y, He nepeckaknsaunTte K 20 kl'y —
npocnywusanTe BCe MNo Nnopsaky.

Ha cambix HM3KMX 4YacToTax obpa3 He nosiBnsietTcs. 3ByKoBoW obpas dopmupyeTtcs,
HauyMHas npumepHo ¢ 63 [y. lNockonbky 6ac Hwxke 50 [y HEBO3MOXHO HacTpamBaTb B J1IEBOM
NpaBOM KaHanax no OTAENbHOCTW, HacTpamBauTe Tonbko 6anaHc rpomkoctn. Kpome TOro, Ha
HayanbHOM CTaauu He CTOUT 3aHUMaTbCs perynmpoBkon dasbl, Tak kak 6ac ot 20 'y go 31,5 Ny,
OYeHb TPYAHO YcrbiwaTb, BOCMPOMU3BOASA TECTOBbIN CUrHasn. To XXe camMoe KacaeTCsl U BbICOKUX
yacTtoT oT 16 kl'y go 20 kl'y. a3y B aTuX AnanasoHax Ha JaHHOW CTaduu HacTpamBaTb HE HaAJO.

Ha yactotax 2,5 kl'y-5 Kl'y rpOMKOCTb KaXKeTcsl CnnwKkom 60MbLLIon 1 3BYK Nosfy4vyaeTcs
Kpnyawmm. OTO CBA3aHO C OCODEHHOCTAMN YenoBeYvyeckoro crnyxa. Ecnm mMmbl NOHM3UM FPOMKOCTb,
cOoenaB ee TakoW Xe, KaK Ha OpYyrux YyactoTax, TO OKaXeTcsl, YTO 3ByYaHuio byaeT HegocTtaBaTtb
BepxHen cepeanHbl. [MOHM3bTEe rPOMKOCTb B 3TOM [manasoHe, HO HeMHoro. Ecnu e 4acTtoTbl B
aToM obnactu OyayT ChnblWHbl HE OYeHb TPOMKO, 3HA4UT, eCTb Kakon-To pedekT. banaHc
FPOMKOCTU crneayeT ycTaHaBnmMBaTh Tak, YTOObLI BCe 4acTOThbl ObIfN ClibILLHbI O4WHAKOBO.




(2) Ecnun Ha KaKoW-To YacToTe 3ByK OYeHb TUXUI UITN HEBO3MOXKHO HacTpouTb obpas

B HekoTopbIx cny4dasx, korga obpas 3Byka Ha Kakon-TO 4acTtoTe HaxoauTcs
Janeko cnpaeBa WNM Janeko cneBa, Kak MNokasaHo Ha puc.,, u
BOCMPUHMMAETCA Kak O4eHb MarneHbKUi, HaM TaK U He yaaeTCca COBMECTUTb
ero C TOuYKoW, OBO3HAYEHHOWN XENTbIM MNATHOM, MNepemMellasi perynartopsbl
aKBanamsepa

Ecnn cunbHO cMelleHHbIn BnpaBo unu Bneeso obpas npeacraBnsieTcs Ha
KaKoOW-TO 4acToTe OYeHb DONbLUNM, 3HAYUT HE OTPErynNMpPoBaHbl HE TOMNbKO
BGanaHc rpoMKOCTH, HO 1 hasa. Ecnm ¢ nomMoLLblo 9KkBanarsepa Bbl CUNbHO
cmecTute GanaHc cnpasa Haneso, (pasa ToXe CMEeCTUTCS cripasBa Haneso.
MocTapanTecb M3BneYb Nonb3dy M3 aToro adpdekra n cmectute danaHc B
obpaTHyl0 CTOpOHY. Takom crnoco® Mo3BONAeT UCNpaBnATb He TOMbKO
pa3mbITble 00pa3sbl BAaneke oT UeHTpa, HO 1 BIM3KO K LLEHTPY.

Ecnn obpa3s Ha kakon-nnmbo 4YacToTe pacTeKaeTCs HaCTOMbKO, YTO TepsieT
dopmy, MCnpaBuUTb 3TO 3KBaNam3epoM HEBO3MOXHO. HacTponTe TONbKO
GanaHc rpomkocTn. Ecnn obpas He oulyulaeTcd, a rpPOMKOCTb Yepecyyp
Mara, CKopee BCero, Ha 9TOM 4acToTe JIEBbIN WS NpaBbli KaHan UMeeT
NPOTUBONONOXHYO (pasy. B aTom cnyyae He crnegyeT HacTpavBaTb
FPOMKOCTb 1 HE HaJO0 HNYEro Aenatb C 3KBanamnsepom.
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CunbHO nMoBbIWATbL FPOMKOCTb 3SKBanam3epa [OOnycTUMO Nullb B TOM cnyyae, koraa obpas
PacromnoXeH TOYHO B LIEHTPE, HO 3BYYUT TMXO. Ecnn obpa3 HEMHOro CMelleH, YCTaHOBUTE ero B
LieHTpanbHY0 NO3uLMIo, AEUCTBYS perynstopaMu NeBoro U NpPaBoro KaHanoB aKkBanamnsepa.

Ecnn obpa3 HegocTaTOYHO OTYETNMB, MOABUramTe MOCUMbHEE PErynsaTopbl NEBOro M MNpaBoro
KaHanoB, 4ToObl NpuaaTtb emy OGonbliyto 4YeTkocTb. OQHAKO He CTOUT HadeaTbesl, YTo obpa3s
oba3aTenbHO YCTaHOBUTCA MO LEHTPY. Ecnn obpas ncknounTenbHO pasmbiThi U NIOKaNn3oBaTb €ro
HEBO3MOXHO, TOoraa NPOCTO HACTPOMUTeE perynstopamn akBanawnsepa 6anaHc rpoMmkoctn. Ecnu xe
nokannsosaTb 06pa3 HEBO3MOXHO W TPOMKOCTb MOYTU OTCYTCTBYET, TO 3KBanamsep B 3TOU
CcUTyauum Ham He NMOMOXET.

PasHMua B TPOMKOCTM Ha pasHbiXx 4YacTtoTax MoXeT ObiTb cBsidaHa C 0COOGEHHOCTSAMM
rPOMKOroBOpUTENSl, C 0Opa3oBaHMEM NuKa Ha YacToTe KpOCccoBepa UM C BOSHUKHOBEHUEM CTOSIYMX
BOITH B kKabuHe aBTOMOOMNS. Bo MHOrmMx cny4yasix 3To0 MOXHO MCNpaBUTb C MOMOLLbIO 3KBanansepa.
Ho yacToTa, Ha koTopoi obpa3 He NO3MLUMOHMpPYETCH, NpeacTaBnsaeT npobnemy. [axe B XOpoLUnx
aBTOMOOUNbHBLIX ayauMocucTemMax MOryT BO3HMKATb MNPOONeMbl Ha HEKOTOPbIX 4YacTtoTax, HO B
noeane ux cregyeT MOMHOCTbI YCTpaHATb. EcCnvM KonnmyecTBO 4acToT, Ha KOTOpbIX obpasbl He
NOKanu3yTCcs, AOCTaTOMHO BENNKO, CKOPee BCEro ecTb NPo6neMbl C BPEMEHHOW CUHXPOHU3aLMneln
(TA), nepexoaHoM YacTOTOM UMK C YCTaHOBKOW — BCE OHW OKasblBalOT OTpULATENBHOE BNUSIHNE Ha
BOCMnpou3BeneHne. Heobxoanmo NpoBepuTb NPaBUbHOCTb YCTAHOBKN NN NOBTOPUTL HACTPOMKY.
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2, Hacrpovika no «<HamypasibHbIM UHCMpPYyMeHmam»
[Avck ang tectmpoBaHud

JJ,aaneVlLuaﬂ HaCTpOVIKa npeanonaraeTt 3By4vYaHme JeBoro m rnpasoro KadHalnoB OA4HOBPEMEHHO. 30ecb
XenaTtesibHO ﬂ0ﬂ06paTb MY3blKy C MUHUMYMOM UHOUBUNAYAJbHbIX ocobeHHoCTEN, C paBHbIM KOJTINYECTBOM
HU3KUX N BbICOKMX 4aCTOT U CO 3BYyKaMu yﬂ,O6HbIMVI and HaCTpOVIKM CcnctemMmbl C NOMOLLbKO 3|<Bana|7|39pa. Ho
NMOCKOJIbKY OAWH OWUCK BpAd 1A 6y,u,eT oTBe4dYaTb BCEM I3TUM Tpe6OBaHVIF|M, BOCI'IOJ'Ib3yI7ITer HECKOJIbKUMU
anckamun. PasHble MYy3blKalJlbHbl€ MNMPon3BeaeHNA 3By4HaT MO-pa3HOMY KakKMMU Obl NPOCTbIMAN OHUN HU Obinu, u
€CJin HacTpaunBaTb CUCTEMY MO OQHOMY OUCKY, €€ 3By4HYaHNE HE 6y,u,eT YHUBEPCAJIbHbIM.

PekomeHa0OBaHHbIE ANCKU

Jennifer Warnes The Hunter
Tpek 2, Somewhere, Somebody

30ecb ecTb HU3KME U BbICOKME HOTbI. YKeHCckui Bokan obnagaeTt xopowmm Bubparo.
My>kcKoun ronoc, BCTynarwLwnm B cepegmHe KOMnosnunm, 3By4YnT KOHTPACTOM OCHOBHOW
NapTUM >KEHCKOro rosioca, U BKKOYaEeT LUMPOKUA OAnanas3oH CPeLHUX-HU3KMX 4acToT.
Bac ogHooOpaseH n nerko noggaeTcsa HaCTPOVKeE.

Jorma Kaukonen Blue Country Heart
Tpek 3, Blues Stay Away From Me

Xpunnblid MY>XCKOM rosfioc No4 akKOMMaHEMEHT aKyCTUYECKOW rmTapebl.

3BYy4aHue rutapbl NPENCMONHEHO SHEPTUMN.

BbInonHAs HacTpownky, 4obenTech, YTOObI NepBbIV akKkopA 3BYy4an N30npoBaHHO.
Menoawuio nogaepxmsaeT bac, ABNAIOLWMACA BaXKHbIM 3JIEMEHTOM pUTMa, TaK Kak
yOapHUK OTCYTCTBYET.




88

Pam Tillis Homeward Looking Angel

Tpek 1, How Gone Is Goodbye

YKeHcknin BOKan, CNokKoWHbIA, HO cobpaHHbin. My3bika B CTUNe KaHTpu. Putm-cekums
BKMtovaeT 6apabaHbl n 6ac. dnekTpormtapa Ha YNCTOM 3BYKE.

Allan Hall Hose Of Thousand Dreams

Tpek 1, Gulf Coast Highway

My>KCKkon BoKars, crerka TAroTeolmin K BEpXHEMY PerncTpy.

Ecnu Bokan 3arnywaeTtcs gpyrummn 3Bykamm, NOPTUTCA dakTypa KOMNO3NLINMN.

Dvorak Symphony No,9 “From The New World

Czech Philharmonic Orchestra VIadimir Ashkenazy (conductor)

Tpek 4, Allegro con fuoco

LLInpokoe 1 NnoTHOE 3ByYaHUe C BbICOKUM pa3peLleHnem.

MHOXEeCTBO MHCTPYMEHTOB M MNO3TOMY OOnblUMe KONMYEeCTBO rapmMoHuk. OO6unbHagda
peBepbepauym4.

Anne Sophie Mutter Carmen Fantasie

Tpek 7, Moderato

Cono Oons CKpUMKM C OPKeCTpoM. OTOT MaTepuan — OAWH U3 CaMblX CIOXHbIX AN
BocnpousseaeHuns. Jlnwe nocne Toro, Kak Bbl JOObeTeCb €CTECTBEHHOCTU CKPUMKUA U
paspeLLeHnst opkecTpa, NOABUTCA 0OBEMHOCTb U MY3bIKanbHOCTb 3ByYaHUS.

Van Halen 1984 (Remaster)

Tpek 2, Jump

MaTepuan 3anncaH B CTyann, HO 3By4YMT OYATO C KOHUEepTA.

OwyuieHne putMMYHOCTM ByaeT wmcnopyeHo, ecnu HGapabaHbl OKaXyTca 3abuTbiMu
NNOTHbLIM 3BYKOM CUMHTE3aTopa.
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3, O HacTposike ¢ NoOMOLLbIO 3KBanausepa

Ana HacTponkn Ucnonb3ymnte AUCK CO 3HAKOMOW MY3bIKOW

Kaknm Obl BbICOKMM HM ObINIO KA4YECTBO 3annucu M CKoMb Obl XOpPOLNM HKU BbiN €e 4acToTHbIN H6anaHc, HO ecnu
3anncaHHas My3blka HaM He MOHATHA, Mbl HE 0ObEMCSI OT CUCTEMbI MO HACTOSALEMY BNeYaTnaoWwero 3sy4aHus.
[Onsa HacTporikm cnegyet BbliOMpaTb MaTepuan, cogepXawuim MUHUMYM cneuyndunyecknx O0COBEeHHOCTEN.

HacTponwmk, KOTopbIn NOOUT SKCTPEManbHYH MY3bIKy Y UCNOMb3YeT ee B CBOEN paboTe, He CMOXeT obecneunTb
YHMBEpPCAarbHOCTb 3By4YaHUs ayauOCUCTEMBI.

MoaTomy cneumanucT no HaCcTPOMKe OOSMKEH BOCMPUHMMATL pa3HOOBpasHyto My3blKy M XOpPOLIO pa3bupaTbCs B
HeWn. NpeanoXeHHble OUCKK, Ha MOW B3rndag, yaobHbl Ang HACTPOMKWU, HO 3TO MOM NNYHbIN BbiGop. Bbl MoxeTe
noabupartb NoAXoAsLLYH My3bIKy CaMMu.

OKBanan3epomMm MOXXHO perynupoBarb 6anaHc rpOMKOCTU rapMOHUK

OpgHa 3 npobrem CoCTOUT B TOM, YTO pasHble 4YacTOTbl OKa3blBalOT BAWSIHWME OPYr Ha gpyra. Tak, ecnu He
oLwlylaeTca NpPUCYTCTBMS BOKana, Mbl nogHumaem 4vactoty 1 kly v 3ByvaHue ynydwaetca. OgHako gaHHas
npobnema Bokana HeobssaTenbHO orpaHndmBaeTca Yactoton 1 kl'y. Ecnu 1 kl'y paccmatpuBaTb Kak OCHOBHOM
TOH, TO OH MOXEeT BKM4YaTb rapmoHukn Ha 2 kl'y, 3 kly, 4 kl'y »n Bblwe. CnegoBaTernibHO, €CNN NOBLICUTL
rPOMKOCTb Ha 1 kI, 9TO ewe He 3HauuT, YTO Npobnema ByaeT peleHa NONHOCTLHO.

CocTaBHada BOJIHa o}
HOpMasbHbIM CNOXXeHnem
yactoT 100 'y n 500 Iy,

CoctaBHas BOJSIHA, roe
yactota 500 [lu BO3pocna
BTPOE MO YPOBHIO.

NcxoaHbin 3BYK

370 yXe He UCXOAHbIN 3BYK.
BOCMPOU3BOANTCS BEPHO.




Bbl AOMKHbI 3HATb, Kak 3BYYUT TOT UJTN MHOMN My3bIKa.l1beIﬁ MHCTPYMEHT

Mpn HacTpolike ayauocuMcTeEMbl C MOMOLLbIO 3KBanansepa Heobxooumo obpallaTb BHUMaHWE Ha 3By4YaHue
MYy3blKanbHbIX MHCTPYMEHTOB, YTOObI OMNpeaenuTb, HAaCKONbKO €CTECTBEHHO 3TO 3BYyYaHWEe WU Hago N ero
KOpPEeKTUpoBaTb. ATO NpPeAnonaraeT, YTo Bbl XOPOLWIO pa3bupaeTecb B My3blke. TO €CTb, Bbl JOMKHbI 3HATb,
KaK 3BYYUT TOT UMM MHOW UHCTPYMEHT B peanbHOCTU. Ecnu xunBas Mysblka COCTaBNSAET YacTb BalUenl KU3HMU,
Bbl Ccpa3y NovmeTe, BEPEH 3BYK MMM HeT. MTak, NOBTOPSIO: HACTPOWLLUKY COBEPLUEHHO HEOBXOAMMO YMETb
pacrno3HaBaTb, HAaCKONbKO GNN3KO K pearnbHOCTU 3BYYUT TOT UMM MHOW My3blKanbHbIA MHCTPYMEHT. TOonbKo
TOorga Bbl CMOXETe onpeaensTh, Ha Kakux YacToTax ecTb NpoGneMbi.

O6pa3sey ans cpaBHeHUS

Kak 6bl rmy6oKo Mbl HM pa3bupanncb B My3bike, Mbl HE HE MOXXEM 3HaTb, B KAKMX YCNOBUSIX 3anncbiBasncs guUck
-- BCe CTyaumn pasHble. B gpyrmx ycnoBmax HEBO3MOXHO BOCMPOM3BECTU OPUIMHANbHbIN XUBOW 3BYK, Kak Obl
Mbl HX CTapanucb. [lpnBecTn 3By4aHMe 3anucu C NMOMOLLLIO 9KBasramsepa B NOSIHOE COOTBETCTBUE C XUBbIM
3BY4YaHMEM HEBO3MOXHO B npuHUune. Noatomy kakum 6bl xopowmm HuM Gbin GanaHc, B oOllemM 3By4aHWUU
cuctemMbl Bcerga OyaeTt npucyTcTBOBaTh MHAMBMAYANbHOCTb. [NA MPOBEPKM HACTPOMKM HYXXHA dTarloHHas
cUcTemMa, CO 3BYYaHMEM KOTOPOM MOXHO Obino 6bl cpaBHMBaTb pes3ynbTat. B kayecTBe TakOBOWM MOXHO
Mcnonb3oBaTb [AOMaLUHIOK ayguocuctemy. Ho pgaxe y camon nyduwenh CcCUcTeMbl BCe pPaBHO €eCTb
nHamMBuayanbHble YepTbl. 1 ecnu Mbl NONHOCTBIO MNOATOHMM aBTOMOOWUITbHYKO CUCTEMY MNOL AOMALLHIOW, ee
3BYyYaHuMe 3aBeJOMO He ByaeT eCTeCTBEHHbIM.

NHauBuayanbHbIMM 0cOBEHHOCTAMI 0bnadaoT BCe 3anucbiBatoLmMe 1 BOCNPoU3BoAsLIneE cucTeMbl. W Bce xe
CYLLECTBYIOT YCTPOWCTBA, KOTOPbIE BOCMPOU3BOAAT OTHOCUTENBbHO HEWTpanbHOe 3BYyYaHWe. JTO HayLLHUKW.
Koroa Bo3HMKaOT NpobGnembl Npy HacTpolike aBTOMOOMIBHONM ayauoCUCTEMBI, 3anWUCb AN CPaBHEHUS MOXHO
npocnywmnBaTh Yepes HaylHukU. MoXHO Aaxe AepXaTb B CanoHe HayLIHUKU U nopTaTuBHbli CD-nneep, u
Nnepuoanyeckn cpaBHMBaThL 3By4YaHMe aBToMobUbHOM cuctembl ¢ 3Tum CD-nneepom.
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MeTon obHapyxeHus npobseMHON YacToTh!

Tonbko perynsipHblii ONbIT U BHUMATENbHbIM aHann3 nomoraeT ObICTPO onpeaensiTb
4acTOTbl, Ha KOTOPbIX ecTb nNpobnembl. Ecnn Bbl 4yBCTByeTe npobnemy, HO He 3HaeTe, rge
MMEHHO OHa KPOoeTCcsl, HaunHanTe BbiOMpaTbh YacTOTbl HA OCHOBE A0rafiok, NoBblllasi NIooYepeaHo
rPOMKOCTb. Ecnn 3ByYyaHue ynydlumnochb, 3HaA4YUT HalageHa npobnemHas yactoTa, Ha KOTOpoW
ObIN NpoBan, U Ansg ucrnpasneHns TpebyeTcsa yeunnTb YpoBEHb curHana.

OG6HapyxuB NpobnemHylo 4acToTy, OTperynupyiTe Takke U rapMOHUKU 3TOI YaCTOTbl

Honyctum, 6apabaHbl 3ByvaT HEOOCTATOYHO YNpPYyro U puUTM HeOoCTaTOYHO YEeTKUN.
[encTtBys BbILLEYNOMSHYTEIM METOLOM, Bbl MPUWIM K BbIBOOY, YTO npobriema cBA3aHa C
yacTtoTton 125 'y, Ho He ToponuTech NnogHMMaTb Ha HeEW rPOMKOCTb. [MonpobynTe NoCMOTPETL Ha
yacTtoTy 125 'y Kak Ha OCHOBHOW TOH, MMeKLWKUn rapMoHMkn Ha 250 Iu, 500 Ty n 1 kluy, n,
ncxoga wu3 9TOro, oTperynuposaTtb 6anaHc mexagy BceMu 4YeTblpbMs 4vactotamn. OB6blYHO
nogo6HbIe MefnKne ncnpasneHns BnosiHe JOCTaTO4HbI A8 HACTPOWMKN rapMOHMUK.

TUNUYHbIE My3blKalnbHble UHCTPYMEHTbI U UX YaCTOTHbIE XapaKTepPUCTUKU

[lanee Mbl BKpaTLe pacCMOTPMM HeKoTopble Haubonee pacrnpocTpaHeHHble
My3blKarnbHble UHCTPYMEHTbI U Hanboree xapakTepHble ANs HUX YacToTbl, a Takke TO, 3a 4TO
OTBEYalT TE€ WMM MHble YacToTbl. ATO MOMOXET BaM OPUEHTUPOBATbCA B MUPE 3BYKOB.
XapakTepHble YacToTbl BCerga pasHble B 3aBUCMMOCTU OT (hUPMbI-NPOU3BOANTENSA MY3bIKanbHOMO
MHCTPYMEHTAa 1 3anucbiBatoLLen KoMnaHum.

[MomMHUTE, YTO XapaKTepHble HaCTOTbl MY3blKaJiIbHbIX NHCTPYMEHTOB onpeaendrTcAd rapMoHUKaMn.
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@ YpapHble

XapakTepHbiMu Yactotamu sisnsatotca 40 'y, 63 'y, 80 My, 1kMy v ap.
YacTtoTta 40 'y onpegensaet rnybuHy n Msarkoctb yaapa, 63 'y — yBecuctoctb, 80 'y — TBepaocTb, a 1 klMy
— araky.

® bac

XapakTtepHbiMu Yactotamu aenaotca 40 'y, 50 My, 100 Mu, 350 'y v gp.

YacTtota 40 'y onpegensieT camylo HU3KYK HOTY 4YeTblpexcTpyHHoro baca, 50 [y 6nm3ka K 4acTo
BCTpevatoLenca Hote A, 100 'y onpegensieT nnoTHOCTb baca, 315 'y — 3To 3BYK KacaHMA CTPYHbI.
XapakTepHbIMW YacToTaMu Ansa anekTpuyeckon bac-rutapbl asnatotca 500 My, 2 kl'y 1 gp.

® lvutapa

XapaktepHble 4YacTtoTbl: 100 'y, 250 Ny, 630 Iy, 80 Iy, 1,25 kl'y, 2 kl'y n gp.

Onpegensowmx Yactot MHoro: 100 'y onpenensiet yBeCcUCTOCTb U 3Hepruto, 250 4 — NMOTHOCTL
3Byka, 630 [y -- adppekT npucytctema. Yactotel 800 Ty, 1,25 kl'y n 2 kl'y CUIbHO BNUAKOT Ha
paspelleHne 3ByHaHus.

@ Ckpunka
XapaktepHble 4actoTbl: 200 'y, 315 My, 1 klMu, 2 kMu, 4 Ky n gp.

Kak Hun cTpaHHO, o4eHb BaXkHOM YacTtoToun sensaetcd 200 4. ecrnn oHa CrULWIKOM CUSibHA, TO 3TO YXe He
ckpunka. Yactota 315 [y Takke BaXkHa: oHa onpeaenseT addekT NnpucyTcTBma — ecnn oHa cnaba, 3ByK
TepseT aHepruto. Yactotbl 1 kl'y 1 2 kKl'y BAMSAIOT HA TEMOP BEPXHUX HOT, XapakTePHbIX AN CKpUnku. 4
KI'L, — 04eHb XapaKTepHbIN 3BYK, U3BMEeKaeMbl Ha CKPUIKeE.
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® Bokan
XapaktepHble YacTtoTtbl: 100 'y, 315 My, 1 klMy, 2 kl'y, 4 My, 8 kl'u.

100 Ny — 9TO HM3KMK 3BYK ronoca, ocobeHHO MHTepeceH B 3anucu ¢ obunbHonm peBepbepaunen.
XapakTepeH He TOJSIbKO ASI MYXKCKOro, HO U MHOraa ans »XeHckoro ronoca. Yacrtota 315 [y -- oYeHb
Ba)xHad cocTaBndawowasa Bokana. [Mockonbky OHa cBA3aHa C HakaroM W 3Heprven rosoca, TO npu
HacTponke cucTemMbl ee 0B6bIYHO HECKONBbKO ycunmaatoT. YacTtoTa 1 k'Y onpegensieT Ka4ecTBo rosioca u
ero paspelueHue. XoTa dTa 4vactoTa TOXe HyXOaeTCA B HEKOTOPOM YCUMEHMU, HO MPU 3TOM MOryT
noctpagaTtb cMexHble ¢ Her 800 'y n 1,25 kl'y, noaToMy ByabTe OCTOPOXKHbLI: CTapanTeChb HE 3aTPOHYTb
nx. Yacrtota 2 kl'y — 910 adpdekT npucytcteud, a 4 kl'y onpegenseTt 4YMCTOTY rosioca. Ecnu cnuikom

ycunutb 4 kl'y n 8 kl'u, nocTpagaeTt BO3AyLLHOCTbL BOKana.
® Tapenku

XapakTepHble YacTtoTtbl: 40 'y, 80 'y, 2 kl'y, 12.5 kl'y, 20 kl'u.

XOTS nsgaBaemMblvl TapenkaMmmy 3ByK O4EeHb BbICOKUIA, OHU UMEKOT HU3KYH UCXOOHYH YacTOTy pe3oHaHca.
OTO NHCTPYMEHT, Y KOTOPOro rapMOHUKN rpoMye OCHOBHOro ToHa. Ecnn yactotel 40 'y 1 80 Ny cnabeole,
TOorga nponagaeTt npucywlaa Tapernkam yBecucTocTb yaapa. Yactota 2 kl'y onpepenseT adpdpekT
NPUCYTCTBUA U paspewleHne, a 12.5 kl'y n 20 kl'y — onnTenbLHOCTb 3BYKa.

CBA3b YacToT ¢ atTMocdepont My3bIKU B LLleNnIoM
@ Ecnu xotuTte ycunutb pesepbepauumio n axo

CHavana cunbHo nogHumute 20 M'y. Ecnn B cucteme ectb cabBydep, H4acToTy MOXHO NOAHATL Ha 6 Ab.
[Mpn 9TOM AOMKHO NOSABUTLCA 9X0 B 3ane. [na 6anaHca nogsurante 40 'y v 80 Ny, -- rapmoHuku 20 My,

@ Ecnu xoTtuTte coenarb 3BYK sip4ye

[MonpobyinTe NOHM3UTL rPOMKOCTb B obnactn 200 [y. 3atem nogHMMUTE rpOMKOCTb B obnactu 2 k.
3aTtem cbanaHcupymnTe rapmMoHUKW.



® Ecnu xotute no6asnTh B 3By4YaHue sHepruro

MogHnmunTe YactoTbl 100 My, 315 Ny u 1klMU. 3aTemM CKOPPEKTUPYNTE UX rAPMOHMUKN,

3ame4yaHus No HaCTpoKKe C MOMOLLbIO 3KBanansepa
AnutenbHas HacTpoMKa NpOTUBONOKa3aHa

Korga BOKpyr CTOMT MOCTOSAHHbBIA LUYM, Haw OpraHM3aM aBTOMAaTUYECKU CHUXaeT
YyBCTBUTENBHOCTL yXa. Tonbko 6narogapsa 9ToM 3alUUMTHOM peakuunm Mbl HE CXOoAuM C yma OT
rPOMKMX 3BYyKOB. [ns 4enoBeka, 3aHMMalLLEerocsa HaCTPOWMKOW ayauoCUCTEM, AfUTENIbHOoe
NpocCryLwmBaHME TeCTOBbIX CUIHanoB W My3blkM BpedHO, TaK KakK OoTpuuaTteribHO BMUSET Ha
BEPHOCTb BoCcnpuaTUs. Hepes kaxkable nonvaca paboTtbl ob6s3aTenbHO Agenante nepepbiB MUHYT
Ha OEeCATb U TONbLKO NOTOM NPOLOITKANTE HACTPONKY.

3aKOHUYMB HACTPOIAKY CUCTEMBI, MPOCHyLUaTe ee Yepe3 HEKOTOpOe BpeMsi CHOBa

[Tocrie TOro, Kak Bbl 3aKOHYMIIM HACTPOWKY CUCTEMbI, MOCTapanTeCb B TeYeHue
HEeCKONMbKNX 4acoB Oonblle HuM4Yero He crnywartb. [ante CBOMM yuwam BO3MOXHOCTb XOPOLUO
OTAOOXHYTb. [locre onpeneneHHoOro nepepbiBa NpocryLlanTe cMctemy elle pas. Bbl, HaBepHsika,
HangeTe Kakme-HMbyab HoBble NPOBIEMBI.

HactpauBatb 3By4YaHune MOXHo OO 6eckoHeyHOCTU. He ocTaHaBnNuBaTeCh Ha OOCTUTHYTOM.

Naxe ecnu Bam KaxeTcsl, YTO CUCTemMa HacTpoeHa uaeanbHO, BCE paBHO Bceraa
OCTaeTCs BO3MOXHOCTb YTO-TO YNyYLUNTb. I3MEeHeHne rpOMKOCTU Ha OAHOW NuLLb YacToTe Ha 0,5
nb cnocobHO M3MEHUTb BOCMPUATME My3bIKM. Tak 4YTO, AOCTUYb KOHEYHOWM Lenu Henerko, a
COBEpLLEHCTBY HEeT npeaena.
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3aknoyeHume

C Tex nop, Kak NosiBUICA LMgpoBOoK NpoLieccop, CneunannucTbl No HACTPOMKe ayanocUcTeM CTPEMATCSA caenaTb
LleHTpanbHbIA My3blkanbHblA 0bpa3 oT4eTnMBEE U KOMMNakTHee. Ho npolwno AecaTb NEeT, U Noau cTany 3amedarb,
4YTO Ka4eCTBO BOCMNPOU3BEAEHUS MY3bIKN 3aBUCUT HE TONbKO OT LeHTparnbHbIX 06pa3os.

PacnonoXeHHbIN B LLEHTpe BOKan SBNSETCS, HECOMHEHHO, OAHUM U3 caMblX yoeauTernbHbIX A0OBOAOB B MOSb3y
€CTECTBEHHOCTM My3blkanbHOW cueHbl. OgHako cTonb y6eauTenbHbIM BOKan KaXeTcsl Nvllb MOTOMY, YTO €ro
NPUCYTCTBNE OTTEHSIETCA aKKOMMNaHeMeHTOM. BaxHelwnm akTopoM SBRsieTcs co3gaHue My3blKkanbHOW CLEHbI,
koTopasi obecneunBana Obl MakCcMMarnbHY Bblpa3uTENbHOCTb 3ByYaHusi. C Apyroli CTOPOHbI, YEM OTYETNMBEE
3BYK MHCTPYMEHTa, TeM fydlle OLyLlaeTcs ero npucyTcTBue M TeM oH ybeauTtenbHee. [Mo3nuUMoHMpoBaHUE
My3blKanbHbIX 00pa30B, 4acTOTHbIA ©OanaHc, a Takke CTpeMieHue mepedatb BCH  BblpasuTENbHOCTb
My3blKanbHOrO MNPOM3BEAEHMS — BOT T€ OCHOBoOMonarawlwpne akTopbl, Ha KOTOPbIX CTPOUTCS 3By4aHue
aBTOMOOUNBHON ayanocucTembl. XOpOLWNA creumanucT AOofKeH NMoHMMaTb 3TO, JOIMKEH pas3bupaTtbcs B 3BYKE,
MMEeTb COOTBETCTBYHOLLYHO MNOArOTOBKY, 06nagaTbe YMEHMEM U HEOOXOAUMBIMU TEXHUYECKMMM HaBblikaMu. [naBHoe
— 370 npakTuka. Ho elle BaxxHee — CNOCOOHOCTb HacnaXaaTbCst My3bIKOW, NOMyYaTb YAOBONLCTBUE OT HACTPOMKMN.

CerogHsi UMdpOBbLIE MNPOLECCOPbI NPOLLMAM  OnpedeneHHbli NyTb B CBOEM pasBUTMM U MONb3YHTCSH
HenpepekaeMbiM aBTOPUTETOM. TPYAHO AaXke MOBEepPWUTb, YTO AECATb NEeT Hasa LMK Cnopbl O TOM, €CTb OT HUX
nonb3a unun Het. LindpoBoli npoueccop no3BonsieT pellats MHOrMe npobnembl aBTOMOOUIbHBIX ayAnOCUCTEM,
bnarogaps YeMy 3TW CMCTEMbl 06n1aaatoT BbICOKMMM MY3blkanbHbIMU COCOOHOCTSAMMN.

Tem He MeHee, UncpoBOI NpoLeccop — 3TO narnka o AByX KoHuax. Cam no ceGe He NO3BONSIET HACTPOUTL
cucTeMy wuaeanbHo. FABNSASCb MPOAYKTOM BbICOKMX TEXHOMOrui, OH TpebyeT OT cneuuanucta No HacTpolike
aBTOMOOUIBHbIX ayANOCUCTEM FNYyGOKUX 3HAHWIA 1 BbICOKOW KBanudukaLlmu.

[axe npocTble MoAenu LUgpPOoBbIX MNPOLECCOPOB AAT LAHChl HAa TO, YTO 3BYy4YaHWe CUCTEMbI cTaHeT bonee
My3blkanbHbiM. 1o mMepe Toro, kak OygeT pactyu kBanudukaumsa cneuuanumcToB-yCTaHOBLUMKOB, Bce Gonbluee
4YMCNO NONb30BaTEeNen HayYHeT Mo OOCTOMHCTBY OLIEHMBAaTb BO3MOXXHOCTM aBTOMODOUNbLHOro ayamo. M s dyay paa,
ecnv gaHHoe nocobue okaxkeTcs None3HbIM ANst 3TUX CneunanncToB.



