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BBeaeHue

UT0oObI aBTOMOOU/IbHASA ayamMo cucTeMa 3Bydasia Nno HacToswemy XopoLlo, Heobxoanmo:
1. BbibpaTb 060pynoBaHue.
2. YCTaHOBUTb €ro, PyKOBOACTBYSACb TeOpMEl pacnpocTpaHeHNs 3BykKa.
3. TwartenbHo oTperynnpoBaTb N HACTPOUTL 3ByYaHMe.

Mpw BbIGOpE 060pYyA0BaHNS CNeayeT yUnTbiBaTh TO, KaK OHO BYZIET BNUCLIBATLCS B OKPYXKatoLLLyt0 06CTAaHOBKY.
CuctemMy Heo6XoMMO BHUMATE/TbHO MPOC/YLLATb U Bbl A0/XKHbI PELLUWTL, HPABUTCS /I BaM ee 3ByvyaHune. 3710
TPebyeT onpeiesieHHbIX HaBbIKOB, TPEHMPOBAHHOIO C/lyXa v NpeanosaraeT Hamuyme HeMasioro onbiTa. Takoi onbIT
OYEHb BadKEH.

Mpv onpeaeneHHOM ypoBHe KBa/inguKaLuy 3aaada no yCTaHoBKe CUCTEMbI UMEET eIMHCTBEHHO BEPHbI/i OTBET — Kak
ypaBHeHMe. Mbl aHanM3npyem ee OCTOMHCTBA M HEIOCTATKM U CTapaeMcsi CKOPPEKTMPOBATL HEOCTATKMY,
CBA3aHHble C KOHCTPYKLMEW. Tak 4To, cama no cebe ycTaHoBKa — NPOLECC OYEHb STOTUYHBIIA.

HacTpoiika cuctemMbl TpebyeT TEOPETMYECKNX 3HAHMI — HAl0 3HATb, YTO NPOUCXOAMNT, KOrAa Mbl UTO-TO PErynnpyem.
B TO e Bpemsi He06X0AMMO NPUCYLLIMBATLCS U K CBOUM 3MOLMSIM — TporaeT /i1 3By4YaHue Bawly ayuuy. Mpouecc
yCTaHOBKM TpebyeT 0AHOBPEMEHHOW paboThl ABYX NoNyLlapuii Mo3ra, Bbl fO/HKHbI COYeTaTb YNCTO TEOPETMYECKOE
MbILL/IEHNE CO CBOMMMW YyBCTBaMW. ECnn aTu ABE CTOPOHbI NpoLiecca 6yayT rapMOHMpOoBaTh Apyr C APYroM, 3ByYaHue
aBTOMOOW/IbHO ayAMocUCTEMbI NPEB30AET BCE BalLM OXMAaHWA 1 ByAeT Nerko co3aaBaTrb 3BYKOBOE NPOCTPAHCTBO,
HacbILEHHOE 3MOLMSAMN.

3Ta MHCTPYKUMSA Ha3biBaeTCs «YCTaHOBKa annapaTypbl Ha OCHOBE TEOPUN aKyCTUKU».

N XoTs npoLecc ycTaHOBKU AeTaslbHO pa3paboTaH B COOTBETCTBUM C 3TOl Teopueli, Kaxablii cneumannct MMeeT CBOU
COOCTBEHHbIE CEKPETbI, MO3TOMY HAa NPaKTUKE CYyLLeCTBYET 6ECKOHEYHOE MHOXECTBO CNOCO60B YCTAHOBKM.

34echb S npefHaMepeHHOo NpUAEePXNBaOCh NPUHLMNA «AelCTBYEM CTPOro No npasuaam». Mpu 3ToM S HaAeCh, uTo,
OCHOBbIBasiCb Ha 3TUX 6A30BbIX NPUHLMNAX, @ TAKXKE HA CBOUX TEOPETUUYECKUX MO3HAHNSX, YMEHWW, Bbl CMOXETE
pacLMpUTb BO3MOXHOCTM aBTOMOGW/IbHO ayAMOCUCTEMBI.



Masa 1. YcmaHoska (hpoHmasibHbix AC B 08epsix

®OpoHTa/IbHbIE  TPOMKOTOBOPUTE/IM —  CaMblii  BaXHblli  3/1EMEHT  aBTOMOOW/ILHOW
ayanocuctembl. HOrga ux MOHTUMPYIOT Ha nepeaHeli naHenu wunum Ha nony. OAHako B
60/bLUMHCTBE C/lyYaeB (PPOHTa/IbHbIE KOMIOHKM YCTaHaBMMBAKOT B [BeEpsix. DTO camoe
6naronpusTHOE A1t HUX MECTO B aBTOMOGW/IE, MOCKO/IbKY TaM MeHbLUE BCSKUX NPEnATCTBUA,
KOTOpble CTOSi/IM 6bl Ha NyTU 3BYKOBOM BOJHbI. MTak, paccMOTPMM Croco6 YCTaHOBKMU
rPOMKOroBopuTesneli B oBepsix.
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1) demnchuposaHue osepeu

ABTOMOGU/NbHbIE ABEPU HE paccuMTaHbl HA MAKCMMaslbHYl0 OTAadvy OT pa3melleHHbiX B Hux AC. Mo naee
BHYTPEHHIOI CTa/IbHYO CTEHKY CNeoBasio Obl yaannTb U 06yCTPOUTbL BHYTPY ABEPU CrieuuasibHyo Kamepy.

Ho 3To McnopTuT MalluHy K NoTpPebyeT MHOrO BpeMeHW. Mo3ToMy caenaem npouie — nogaByMM Pe30oHaHC
CTa/IbHOI CTEHKM, paanKasibHO 06HOBMB ABepPW. TO eCTb AEMMUPYEM UX.

—~CTanibHass CTeHKa Ha BHYTPEHHel cTopoHe paBepu. Ee
& nonHoe aemndupoBaHue AaeT XopoLwnin apexr.

Cxema nogaBrieHUs BUGpauuu gBepei

OkHo
/

CranibHas CTeHkKa

[OnHamuk

AKYCTUYECKUI
3KpaH
Ecnwn Baww 610fXeT orpaHnyeH, gemndumpyiite xoTs 661 3Ty 06nacTb

A

Jlyylue Bcero oxsatutb 3Ty obnacTb



Mamepuan 07158 oemrnigpuposaHusi osepell

Ans pemndmpoBaHna aBepeit creayet NCnoNb3oBaTbk OTHOCUTENBHO MSATKWI U KECTKWIA
marepuaisbi.

CTasibHas CTeHKa ABEPU NMMEET HEPOBHYHO NMOBEPXHOCTb. [03TOMY pasHbIe ee yyacTKu
PE30HNPYIOT MO-Pa3HOMY. DTa pasHuLA B/IMSIET HA HU3KME HOTbI U SIBNSIETCA OAHOW U3
MPUYNH YXYALLIEHNS 3BYKa.

CoueTaHne MATKNUX N XeCTKUX MaTepuasioB a4 ﬂ'eMI'ICbI/IpOBaHI/IFI nomMoraeT He TOJ/1IbKO

CHU3UTb Pe30HaHC, HO 1N YMEHbLUUTb pasHULY B pe30HaHCe CTa/ibHOW CTEHKN, N36aBUTbCS
OT [TyXOTbl B 3BYKE, NOPOX4AEMOW 3TOW pasHULEN.
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XKecTkuin maTepuan, nornouwarLwmnin Bnbpawnto Msarkuii matepuasi, nornowarLmii Bnbpaumo
B paHHom cny4yae chaHepa 10Mm MacTUYHbIl C/I01 C aIlOMUHNEBLIM NMOKPLITUEM

Ecnu noctyyatb No ABepu, To B 0AHUX 06/1acTAX 3BYK OyeT OTYET/IMBbIM, KaK Y My3blKa/lbHOIO
WHCTPYMEHTA, a B PYrnX -- COBCEM [/TyXUM.

Tam, rge 3ByK OTYET/IMBbLIN, YCTAHOBUTE XECTKUIA Matepuasl, Tuna noanypetaHa, a Tam, rae riayxom —
MArKAA matepuan, spoge éytuna.



*OTpenka nocne peMndpMpoBaHuUs

Mpumep AeMNUPOBaHUS C MOMOLLBIO AemncvpyroLimnii matepran NoKpbIT aitoMUHEBOK
KOMOMHAaLMN pa3HbIX MaTepuasioB N1IEHKOMN. Eﬂaro,ﬂ,apﬂ €en, pe3oHaHC CMeLLaeTCA K
e BEPXHMM YacToTam, ynydliasd TeM cambiM 3dohekT
AemndgupoBaHus. Ho antoMnHneBas nneHka nmeet
TEHAEHUMIO K OTPaXEHUIO 3BYKa, N Mexay
BHYTPEHHEI KOHCTPYKUMEN aBEpU
nemMnnpoBaHHON CTa/IbHOW CTEHKOW BO3HUKAIOT
CTOsiuMe BOJHbI. Kpome Toro, aemMndompyroLmii
mMaTepuas caM no cebe MOXET BbICTynaTb Kak
bapabaHHasa Koxa 1 n3gasartb 3BYyKU. UTOObI HE
[AONYCTUTb 3TOr0, pEKOMeHAyeTCsa caenatb
aJTIOMUHMEBYIO NMOBEPXHOCTb HEPOBHOW, 06paboTaB
ee PY4YKOi OTBEPTKU MU YEM-HNOYIb NOA0OHbLIM
nocsie yCTaHOBKM AeMndupyowero matepumana.

YKecTkui matepuarn
doaHepa

Msarkumn
mMarepwuas no
BEPXY XECTKOro
mMartepuana




AdemncuposaHue sBHympeHHocmeu osepu

Ecnn gaxke mMbl XOpowo gemMnunpyem CTasibHYH CTEHKY, BHYTPEHHWE 3/IeMEHTbI ABepu byayT
BCe paBHO pPe30HMpPOBaTh, BTOPA (PPOHTa/IbHOMY ANHAMUKY. ECnn pe3oHaHC BHYTPEHHe
KOHCTPYKLMWN ABEPUN OKAXKETCHA BECbMa 3Ha4YMTe/IbHbIM, TO caMa [ABepb OyAeT BeCTU cebs Kak
rPOMKOroBOpUTE/Ib, U TOrAa Mbl OyaAeM NMMETb OAMH TPOMKOTOBOPUTE/1b, BCTPOEHHbIN B APYrou,
OFPOMHOr0 pasmMepa, HO C TUXUM 3BYKOM. B aTOM cnyyae y Hac He B6yaeT HU TOYHOW
MY3blKa/IbHOW CLUEHbI, HN 06pa3HOCTY, Aa eLle 1 Ka4yecTBo 3ByKa yxyawmurtca. CnenosaresibHO
AemMndupoBaHe BHYTPEHHOCTEW ABEPU TakKe AaeT BeCbMa MoNOXUTENbHbIN 3J0JEKT.

* [1NoTHO geMndompoBaB BHYTPEHHIOK YacTb ABEPU, Mbl
MOXEeM paccunTbiBaTb HA O4YeHb XOPOLINiA pe3ynstar. Ecnv
roBopuTb 06 adodhekTe 3BYKOMOI/I0WEHNS, TO B KayecTBe
AeMncupyoLero marepmasnia XxopoLo NoAXoAnNT MArKMi
oyTun.




3eykornoasioujeHue

CnepyeT UMeTb B BUAY, UTO €CNK CO 3BYKOMOI/IOLLLEHNEM NnepecTaparbecd, 3TO oTpuLaTesibHO
CKaXkeTcs Ha 3ByYaHUN. PIEKTUBHOCTb FPOMKOrOBOPUTENEN CHNU3UTCS U 3BYK yTpaTUT
MacLITabHOCTb. ANA ycTpaHeHUA CTOAYMX BOSIH BHYTPU ABEpPei Ucnonb3yinTe rybyarble
aKycTuyeckne marepuasibl Wan marepuasibl N3 CTEKNOBOSIOKHA. HO 1 N30bITOK
3BYKOMNOI/IOLLaoLLLEro MaTeprana aasa asepei gaet obpaTHblil adhhekT.

Hakneinte oguMH NUCT akKyCTUYecKOoro marepuana
30x40 cm nosaan rPOMKOroBOpUTENSA, a BTOPOWA
JINCT — KaK MOXXHO fasiblle OT Hero. Jlyduwe B3ATb
Matepuasl, He nornowarLwmnin Boay, TakK Kak
BHyTpM [fBepu ObiBaeT Bnara. g 60nbLWOro
aBTOMOOWIA BO3bMUTE MaTepuas notonwe, Ans
MasIeHbKOro — MoToHbLle. Ero He [o/mkHO 6bITb
MHOTrO.

Nnct pasmepom npumepHo 30340 cm

MnoTHaa HabuBka akyCTUYECKMM MaTtepuasioM AaeT XOopowwunin adpdiekT, ecsiv rpoOMKOroBopuTesb
OTBeYaeT onpenesnieHHbIM TPeboBaHNAM:

1. imeeT H13Ky A0OPOTHOCTD.

2. [nowanb ero NnoBepxHoOCTN He npesbiwaeT 10 cm.

3. meeT 60/bLUYt0 noaBmxHY0 maccy (MO).

B aTOoM criydae y Hac nosiydaetcs rpOMKOroBOpUTENb TuMa «akKycTuyeckas NnoABecKa», MJI0THO
HabWUTbIN akycTuyeckum matepuasiom. Ho AC Takoro tuna — 6onbluas peakocTb B aBTOMOOU/IbHbIX
ayguocuctemax. Torga nydlle yCTaHOBUTL Ha MepeaHio naHenb AnHamMuK MasleHbKoro gnamerpa

AN1A aKyCTUKM AOMallHEro KnHoteartpa.



2) AKycmud4ecKul 3KpaH 8 08epu

YCTaHOBKa aKyCTMYECKOro aKpaHa B [IBEPU — OfIMH 13 CaMbIX BaXKHbIX 3/IEMEHTOB MOHTaXa
aBTOMOOW/LHOI ayamocucTeMbl. FPOMKOroBopuTE/b B ABEPU MMEET NPsIMOe OTHOLLEHME K Gacy,
0CO6EHHO B 06/1aCTN CPEAHUX-HU3KMX YacTOT. ECnn akpaH ABepwu Nox, To KakuM Obl
3ameyartesibHbIM HU Gbl1 cabBydhep, 6ac Tak U He 06PETET AO0/KHOWN rpaLno3HocT. PpoHTasIbHbIE
[POMKOrOBOPUTENN [0/MKHbI ObITb YCTAHOB/EHBI Tak, YTOObI BblAaBaTb, N0 MeHbLLeR Mepe, 50 Iu,
MHaue y Bac GyayT npobremMbl C BOCNPOU3BEAEHMEM BbICOKOKaYecTBeHHOro 6aca. Bopbba 3a 6ac
Hayaslacb C MOMEHTAa 3apoXaeHNsi aBTOMOOW/IbHbIX ayanocucTem. MoatoMy 60bLIast YacTb
npoLiecca yCTaHOBKM CUCTEMbI ByAeT OpneHTUpoBaHa Ha AOCTUXEHME Hauny4llero 6aca.

Bac - KoHeyHas uenb!

BO3MOXHbI IBa BapuvaHTa akyCTUYECKOro aKkpaHa B ABepu: «BHYTPEHHWA», Koraa akpaH
pacnonaraeTcs nof 06NNLIOBKOI ABEPU; N «HAPYXHbIli», KOraa akpaH BbICTYNAeT HapyXy. Kaxablii 13
BApPVAaHTOB MMEET CBOW [OCTOMHCTBA U HEOCTATKM.

BHYTPEHHUI aKyCTUUYECKUN 3KPaH

JdocmouHcmsa

1. 3KpaH, ycTaHOB/IEHHbI No4 06MLOBOYHLIM MaTepasioM ABEPU, HE HApYLLIAET ee OPUrMHasIbHOro BuAaa.

2. Ecnn akpaH He B1AeH, TO N3roToBUTbL ero ByaeT npoule, Tak Kak He Hafo 3ab0TUTLCA O KpacoTe 0dpOpPM/IEHUS.

3. poMKOroBopuTesib NOYTU LEIMKOM HaXOAUTCH BHYTPU ABEpPU, HEe cO3A4aeT AONOSTHUTENbHBIX MOMeEX 1 byaeT
HaZleXxHee paboTars.

Heoocmamku
1. Ecnu rpoMkoroBopuTesib CripsiTaH nog 06LIMBKOM, TO caM Mo cebe OH BbIrNSANT HEKA3UCTO.

2. MoCKOMbKY HEMb3s1 YBEMMUNTL pasmep 3KpaHa, OH ByAeT NIerkiM 1 criefoBaTtenbHO ynpyrocTb B 6acy 6yaet
He0CTaTOYHOIA.

3. TpyAHO M3MEHSITb YroN Hak/oHa AMHaMKKA, 3ByYaHNe MOXET yTpaumBaTb pAaBHOMEPHOCTb YacTOTHOroO 6asiaHca,
a Npu 3ToOM HapyLLaeTcs lokanmnsaLms My3blkasibHbIX 06pa30B.
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HapyxHbiu akycmu4yeckuu 3KpaH

JdocmouHcmsa

1. Wcnonb3ysa HapyXHbIil BApUaHT, Mbl MOXEM
npuaaTb 3KpaHy YHMKasIbHbI AnU3aiiH. .

2. Pa3mep akpaHa MOXXHO yBe/IMYnUTb. XOPOLLUO
NPUKPEeNnB AMHaMKK K 60MbLLIOMY 3KpaHy, Mbl
MOX€EM MoracuTb pe3oHaHC pamMbl AuHaMuKa. 310
NMOMOXET cAenarb 3ByYaHue yuLle v
adppekTnBHEE AeMNIMPOBATL HMXKHNE YACTOThI..

3. AKYCTMYECKUii 3KpaH MOXHO YCTaHOBUTb Mo/,
YINIOM, UTO MOMOXET Y/YULLINTb JacTOTHYHO
XapakTepucTrky 1 06ecneyYnTb AyuLLYH
NOKaNM3aLmio 3ByKOBbIX 06Pa30B.

Hedocmamku

1. N3roToB/iIEHNE YCNOXHAETCS, TPpebya 60/1bLLNX
3arpar BpeMmeHu n marepuana. CTouMoCTb Takoro
[POMKOIrOBOPUTENS TaKXXe BO3pacTaer..

2. Ecnan mbl 6ygem paborartb, He MMest XOpOoLUMX
3HaHWN, TO HEAOCTATOYHOE NPOTMBOAAB/IEHNE
ANHaAMVKa MOXET NPUBECTU K 3HAYMTE/IbHOM
ferpagaunn 3syka Wiv Bbi3BaTb NOBpeXaeHue
camoro guHamuka.

[lanee paccMoTpeH cnocob M3roTOB/EHNSI HAPYXXHOIO
aKyCTNYecKoro akpaHa. Takoi akpaH AaeT OYeHb
Xopoluve pe3ysbTathbl. [0CKO/bKY Bbl, HABEPHSIKA,
camu 3HaeTe, Kak caenaTtb Belllb KpacuBee, Mou
NOSICHEHNS1 BY1yT CTPOUTHLCA NLLb HA aKyCTUYECKUX
XapakTepucTuKax.

BHYTPEHHWIA N HAPYXHbI 3KpaHbI

[Bepb B pa3pese

CranbHas CTeHka
O I

O6LmMBKa

. —
aBepu

HapyHblii
3KpaH

’j\CTeKﬂO / =

BHYTpeHHMIn 3KpaH

BHyTpeHHwUiA

3KpaH
"pomkoro.
/ BOpUTENb

Hapy>HbIli 3KpaH
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N320mossieHUe Hapy)XH020 aKycmu4ecKo20 3KpaHa

Mpexae Bcero Asepb creayet aeMnunpoBaTh.

MaTtepuanbl gnsa HapyXHoro akpaHa: ABIl1, wnaTtneska,

* Caenaiite cHavyana BHYTPEHHWI 3KpaH.
ycuieHHaA BOJ/1IOKHOM, A0BOAOYHasA LUNaT/ieBKa.

Bblpexbre 13 [BI1 naHenb Takoil xe
dopmbl, Kak pama (nomMmMepHas unu
MeTasi/imyeckasn) guHamuka. Mpukpenute

€e B WCXOOHYH NO3ULUMIO U MOKPONTe
BOZIOCTOIKOM KpacKOiA.




N320mosieHUe Hapy)xHoU Yacmu

LLinatneBka, ycuneHHasa BO/IOKHOM
Konbuo n3 ABr1

\

DCKM3, NoKasbIBaLNIA KONbLO COOKY

3akpounTe NUNKoi NEHTON O6LUNBKY

nBepW.
3TO HYXXHO 715 TOro, YTOObI He
“cnaykaTb OGLLVBKY LUMNATNEBKOA.

M3rotoBbTE OCHOBHYHIO YacTb
Hapy>XHOTO akyCTUYEeCKOro aKpaHa,
NPUIOXNTE ee K ABEPU N OTMETLTE
006/1aCTb, KOTOPYH HYXXHO Gyaet
Bblpe3aTb.

BbipexbTe B 06LLIMBKE OTBEPCTUE MO
pasmMepy gMHamuka. 34ech nokasaHa
pa3MeTKa Nnog, Kpyrsiioe oTBepcTme, HO
OHO MOXeT NMeTb (hopmy Tpanewmu,

annunca u T.A.

* Konbuo, Bug cooky. LLinarneBka (nokazaHa CUHUM
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LIBETOM) Hak/aAblBaeTCsa 3apaHee Tak, YTo6bl yAepX1BaTb

ONHAMWK, KOraa TOT 6YeT YCTaHOB/EH.



T
BpemeHHO ycTaHOBMTE OOLWIMBKY Ha [ABEPb W HavyepTuTe Ha HeWn
NpnénusanTenbHyo opmMy 3kpaHa. 3aTteM Hago OydeT NpuKpenuTb
JINNKOW NEHTON HapYXHbI 3KpaH K BHYTPEHHEMY W, HAK/IOHUB €ro nop,
g OMpeAesieHHbIM YI/I0M, 3aMo/IHUTL LINAT/IEBKOV NMPOCTPAHCTBO MeXay
o6oumn akpaHamn. C NOMOLLLIO repMeTka uan Apyroro marepuasna
BPEMEHHO MPUKPENUTEe HapY>XHbI 3KpaH K 06LLIVBKe ABepW.

\

BHyTpeHHuii | 4_

el H,

<« HapyxXHbIli

[Bepb

O6LwwunBKa o
BpeMEHHO npukpennTe HapyXxHbin  3KpPaH K YXe

YCTAHOB/IEHHOMY BHYTPEHHEMY, Kak [oKa3aHO Ha
puUCyHKe. HaknoHWTe HapyXHblli 3KpaH, npuagaB emy
i HYXHbI Yros, U 3anofiHTe NPOCTPAHCTBO MeEXAY HUMU
lunaTneBkoil. lpeaBapuTe/lbHO 3aKponTe BHYTPEHHWIA

\ 3KpaH JIMNKOV NEHTOM, YTOObI 3aLMTUTL OT LLNAT/IEBKM.

Hapy>xHblii
BHyTpeHHWI LLnaTneska
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* CO60KY BNOHO, YTO HapY>XHbIA akyCTUYECKUI
9KpaH pacrosioXeH MnoA yriiom.

CHMMUTE OOLIMBKY BMECTE C HapyXXHbIM 3KPaHOM,
HaHeCcuTe YyCU/1IEHHYHO BOJ/TIOKHOM LUNAT/MIEBKY, Aenas
C/1ernokK OOLUMBKN.

[Mocne TOro, Kak Lwnat/ieBka 3acTbIHET, CHAMUTE ee C
0OLLMBKN BMECTE C 3KpaHOM.
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3aumcTnTe MNOsyYEHHY KOHCTPYKUMIO, NpuaaBasi e HYXHYHo
doopmy. NpoBepbTe, HET NN TPEeLWmnH. Ecnm ecTb 3aMaxsTte nX
LUNAaT/IEBKOM W MPOAO/DKMTE 3a4MCTKY. [loBeAsi HapyXHbIi
3KpaH A0 Xenaemon hopMbl, BbIPOBHSAWTE €ro NOBEPXHOCTb,
yCTpaHsas [0BOAOYHOM LUNATNEBKOW MesSIKMe BbICTYMbl U
yrny6nenus. Npuagante akpaHy oKoHYaTesIbHYyt0 hopMmy.

B 3aBepLueHne oTaenaiite ero
BUHW/I0BbIM NOKPbITMEM NOA,
KOXY.

PaboTta
3aBepLueHa
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Ba)kHbIU MOMEHM Uu320mos/iIeHUs
aKycmu4yecKo20 3KpaHa 8 0s8epu

SKpaH He A0/MKEH NPensTCTBOBATh ABWMXEHMIO BO3AyXa N03aan AUHaAMMKa

(NpoTrBOAAB/IEHNIO)
o AnHamnk
Hapy>XHbIN o
3KpaH \ CKoLlleHHbIN
blpes CranbHas
\ creHka

\ \QUU/X

[nameTp OTBEPCTMS HAPYXXHOr0 akyCTMUYECKOro aKpaHa crnefyeTt Bbipe3aTb Tak, Kak Mokas3aHo Ha
pucyHke. Kpasi oTBEpCTUS A0/MKHbI ObITb CKOLLEHbI BHYTPb, UTOObI TOMIKAEMbI AUHAMUKOM BO34YyX

He BCTpedan conpoTuerieHnsi. OTBEpCTME BHYTPEHHEr0 3KpaHa [O/KHO 6biThb GOMbLUE, YEM
OTBEPCTVE HaPYXHOro, YTOObLI HE CO3/jaBaTh MOMEX MOTOKY BO3AyXa.
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Korga ™Mbl cnywaem  My3blKy, Haxogdacb nog — YriaoMm K
Y20/1 u3sly4eHus 38yKa rPOMKOroBOpUTE/I0, TO BbICOKME l—IaCTOTbIU BOCNpuYHUMaeM ropasgo
Xye. Ecnu yron OTK/IOHEHWA OT MPSAMOW OCU TPOMKOTOBOPUTENS
HauyMHaeT npesbiwaTrb 60°, Ka4yecTBO 3ByKa ObICTPO YyXydllaeTcs.
[TO3TOMY  [POMKOrOBOPUTE/b, YCTAHOB/IEHHbIA CO  CTOPOHbI
BOAUTENSA, AO/MKEH ObITb Hanpas/ieH K HEMY Mof yriioMm mMmeHee 60°.
[MpaBaa, He BO BCex aBTOMOOUNAX yaaeTcs cO6MH0CTM 3TO Npasusio.

30° I BCce e cTapailTecb YCTaHOBUTb HapyXXHblA 3KpaH TaK, 4TOObI
cnywartb 3BYyK nog, yrnom meHee 60°.
U 60°
yron AI3MeHeHnA B 3By4aHUN OYeHb 3aMETHbI.
npocnywmnBaHnA

fMm1omHocmb U BeCc aKkycmu4ecko20 3KpaHa

AnHamMVK fgaet Hawydllee KavyecTBO 3BYy4aHWsA Torga, Korga CMOHTMPOBaH MaKCUMaslbHO KPENKO N HaZeXHo.
[Mo3TOMY HapyXXHbIA aKyCTUYEeCKUA 3KpaH sydwe genartb M3 nioTHOro marepuana. OObIYHbIA 3KpaH AO/HKEH
BeCTb 6osiee 7 K. ECnun Bbl XOTUTE MOMYYMTb 3BYK BbICOKOIrO Ka4yecTBa, BeC aKkpaHa AO/DKEH npeBbiwaTtb 15 K.
[BYyXnosioCHble rpoMkoroBoputesnin knacca High end ¢ 16-cm guHamMukom 419 AoMallHen ayanocncteMbl BECAT
6onee 40, a 10 1 60 Kr.

Bnpoyem B knacce High end ecTb rpomMKoroBopuTenn u BeCoMm MeHee 15 Kr. Ho Mx OHM paccumTaHbl Ha KOpryc
TUNa «pe3oHaTtopHas kamepa» 1 BeAyT cebs Kak My3blKaslbHblid MIHCTPYMEHT. /Icnonb30BaTb UX B aBTOMOOUAAX
He peKkoMeHAyeTCsl, TaK Kak Ca/loHbl MMEIKT pasHble aKyCTUYeCKMe XapakKTepUCTUKKU, KOTOpPble OYeHb TPYAHO
YHUpMUMpOBaTh.
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CnyyaeTcs, UTO HapYXHbIl 3KpaH HEMNJI0THO NPUNEeraeT K BHyTPEHHEMY, UM BHYTPEHHN BOOOLLE
OTCYTCTBYET. Kak 6bl XOPOLLO HKU Obl/T cAeNnaH HapyXHblid 3KpaH, HO eCI MeXay HUM N BHYTPEHHUM
9KpaHOM eCTb 3a30p, 3TO NPUBEAET K CU/IbHON Aerpagauumn 3Byka. YKpPenuTb CLEn/ieHne 06omnx
39KpaHOB MOXXHO C MOMOLLbK BBUHYEHHbIX C HAK/TOHOM LLYpPYynoB. Ecnn octanach Wesb, TaTeslbHO
3aMaXbTe ee LWNAaT/eBKOA.

Kak coeiHUTb Hapy>XHblA 1 BHYTPEHHUI 3KpaHbI CoeanHeHne BHYTPEHHEro akpaHa c
Hapy>XHbIM C MOMOLLbIO LUYPYNOB AaeT
O4YeHb XopoLunin adpdpekT. [Ans 3T0ro Haao
MCNOb30BaTh LWYpPYrbl N3 HEMarHUTHOIO
maTepuana, Tak Kak OHM ByayT HaXoAUTbLCA
6/IM3KO0 K AMHAMMUKY.

[MOCKONbKY LNnaTt/ieBka HaHOCUTCA Ha
BHELLHIO CTOPOHY, a He Ha BHYTPEHHIOHO,
MpocsepavTe Apenbio oTsepcTUe MoA 9KpaHbl BCcerga MOXHO pasbenHUTb.

KroHoN: [lns 6o51ee NPoYHOro cuenieHns
; NpocBepnuTe Apesblo OTBEPCTUA Nog, Yr1oM
(CM. prC.) N O4eHb TYT0 BBEPHUTE LUYPYIbI,

KOTOpble A0/MKHbI ObITb 4OCTATOYHO
ANIMHHBIMW, YTOObI MPOHUKHYTL B NJIATY
SEdl= i SRR VY iy BHYTPEHHEro aKkpaHa. bnarogapa ny4wiemy

cuernsieHno, CyecTtBeHHO yJ/Ty4yllunTCA
Ka4eCTBO 3By4YaHUA.

HagexHoe cuensieHne oTCyTCTBYEeT

HapyHblii akpaH
LLinaTneBka (3anonHUTesb)

BHYTPEHHWI1 9KpaH

BHYTPEHHWIA N HAPY>XXHbIN 3KpaHbl AO/MKHbI ObITb coeAnHeHbl 6e3 3a30poB!
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'naga 2. YcmaHoska msumepa

TBUTEP — 3TO AMHAMWK A1 BOCNPOM3BEAEHUS BbICOKMX 4acToT. KayecTBO €ro 3By4YaHuWsi CU/IbHO
N3MEHSIETCA B 3aBMCMMOCTM OT yrna, Nnoj KOTOpbIM OH HanpaB/ieH K ciyLllaTtento. M3nyyaemble UM BbICOKME
TOHA C KOPOTKMMUM 3BYKOBbLIMI BO/THAMW MOABEPXXEHbI CU/IbHOMY BO3[ENCTBMIO Pa3HOro poAa OTPaXeHWA.
Ecnn B HECKOMbKMX CaHTUMeTpax OT TBMTepa HaxoAuTCs Kakolh-nMbo npeameT, oTpadkaloluii 3ByK, 3TO
cpa3y CKaXXeTCcsi Ha KayecTBe. YCTaHOBKa TBUTEpAa — 3TO KOMMPOMMUCC, CBSi3aHHblli C BbIGOPOM
ONTUMAasIbHOIO yrna, U NocTtosiHHas 60opbba ¢ oTpaxeHusmn. Ecnv Ham ygacTcsl yCTaHOBUTbL TBMTeEp Nof

Hanbonee 61aroNPUATHLIM YI/IOM N UCKIHOYATL BO3MOXHOCTb OTP@XKEHWA, 3HAUYUT Mbl BblUrpasin 3Ty
60pbLOY.

PasmelleHue TBUTEpa

CunTaeTcs, YTO HauNyylwmnm MecToM /11 YCTAaHOBKW TBUTEpa SIBSIETCS nepeaHss cTolika. [loBoabl B Mo/b3y
3TOro 6yAyT NpuBeAeHbI No3xe. Mexay TeM, C OIHO CTOPOHbI OT NepeaHe CTOKN HaxoanTCS BETPOBOE CTEK/O,
a C Opyro — OKHO ABepW, 4TO, Kasanocb Obl, cO34AET YCMNOBMUS ANt BCAKUX OTPaxeHuii. OaHako 0CO6eHHO
He6naronpUATHLIM A/11 TPOMKOTOBOPUTENSI SIB/ISIETCA TaKoe OTpakeHue, KOTopoe Cnocob6CTBYeT 06pa3oBaHuio
CTOSIUMX BOJIH: KOraa oopma curHasia MeHsieTcsl Ha 0b6paTHyto, n3MeHsist ero doasy. A BbICOKME YaCTOThl, KOTOPbIE
n3flyyaeT TBUTEP, OYEHb JIErKO OTPAXKAKTCS OT OKPYXaloWUX NPeAMETOB U B pes3y/ibTaTe MIerko BO3HMKAKT

cToAuMe BOJIHbI. [103TOMYy A pacckaxy, Kak He [onyckartb o6pa303aH|/|ﬂ CTOoA4YNX BOJIH N KakK Bbl6|/|paTb
ONTUMasIbHbIN yros rnpum yCtaHoBke TBUTEpPa
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1) Ya2on ycmaHoB8KU mBumepa

lNepenHee OKHO

N

TBUTEP

} BokoBoe OKHO ‘/44

45°

34ecb cxemaTUyeckn NokasaH CasioH aBTOMOGU/IS CBEPXY.

MpsiMble ocK ABYX TBUTEPOB, M306paXKEHHbIE CUHUMW NYHKTUPHBLIMU NIMHUSAMU, CXOAATCS TOYHO NOCepeavHe Mexay CUAEHUSAMU BOaUTens u
naccaxupa Ha ypoBHe X Yyluei. 3ByK A0/MKeH ObiTb XOPOLLO C/billeH B npeaenax 45 rpagycoB mexay nepeaHvuM M 60KOBbIM OKHaMW C
KaXX[0/ CTOPOHbI (KpacHas NnHus). To ecTb, MOCKOJIbKY C 060MX CTOPOH Yro/1 NPOC/yLLINBaHNS OAVHAKOB, XapaKTep 3ByKa C KaxAol CTOPOHbI
OyeT npakTU4Yeckn OAMHAKOBbIM. Kpome TOro, Mocko/bKy npsiMass OCb TBMTEpPA MPOXOAMT NOoA OAMHAKOBLIMW Yr/laMu K NepegHemy u
60OKOBOMY OKHaM, TO U HapyLLEHWs!, Bbi3blBa€Mble OTpaKeHUSAMU, ByAyT NOYTN OANHAKOBLIMY C TOW 1 APYroi CTOPOHbI.

Mpu ycTaHOBKe TBUTEPA NOA, TakUM Yr/10M KadkAblii N3 KOHLOB YaCTOTHOrO AnanasoHa TBuTepa GyaeT 6rivkaiumm K cnyLiaTesnto.
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2) Bbi6op yana npu ycmaHoske msumepa

3aecb cxemaTMyeckn N306paxeH cnyllartenb B Kpecsie BOAMTENS, BuA, cOoKy. MNpsiman ocb TBUTEpPA Hanpas/eHa
rOPN30HTa/TIbHO U HAXOAUTCS Ha YPOBHe pTa cnylwiarens. Ecnv TBUTeEpP NOBEPHYTb BBEPX, UMW YCTAHOBUTL BbILLIE
N MOBEPHYTb BHU3, TO MOXET CUbHO CMeCTMTbCs dasa M nocTpadaeT MHTerpaumsi BbICOKMX 4acToT CO

CpeaHMMM N HU3KUMMU.
Ecnn TBUTEp yCTaHOB/IEH Ha YPOBHE pTa c/ylliaTtens B aBTOMOOWAAX Tuna cefad, Kyrne WM yHuBepcan, To

TBATEP U MUABYJIEP MOTYT OKas3aTbCS BbIPOBHEHHbLIMW MO OAHOW MNPAMOA NUHMKA.  DTO CMNOCOOGCTBYET
Y/TYULLIEHWNIO UX B3aMMOAENCTBUS.




Mpu ycTaHOBKe TBUTEpA BaXXHO pa3MecTuTb ero Tak, YTobbl psaoMm, B paguyce 5 cM He 6bI/10
HUKaKMX OTpaxkatoLmx NpeamMeToB (CM. puc.). 3To NoMoraeT pe3ko CHU3UTb BEPOSTHOCTb
BO3HVMKHOBEHWSI CTOSUMX BO/TH B 06/1aCTW BbICOKMX YacCTOT.

[1pn oTpaxxeHnn 3ByKOBOW BO/THbI 06pa3yeTcs pas3pbiB MEXAY OTPaXEHHbIM 1 MPAMbIM 3ByKaMu.
OTpaxeHHas BOJIHa, OKasaBLlasacAa B 4 pasa A/IMHHee paspbliBa, M NMpUHUMaET obpaTHyo doasy, npu
3TOM 3BYKOBOE [aBJ/ieHMe nagaeTt un yxyallaeTca Ka4ecTBO 3ByKa. ITO cToAYad BosHa. 5 cm x 4 = 20
CM.

YacTtoTta ¢ annHoi BonHbl 20 cm coctasnseT 1,7 Ky, O6bIYHO TBUTEPLI HE UCMOJL3YIOT 3TY YaCTOTY.
Ecnu yctaHOBUTL TBUTEP Tak, YTOObLI NpeaMeTbl, CMOCOOHbIE Bbl3BaTb OTPaXKEHWUS, HAXO4WU/INCb OT
Hero Ha paccrtosHuu 6onee 5 cM, o6pasoBaHMe CTOAYMX BOJTH OyAeT cBeeHO A0 MUHUMYMA.

Kpome TOro, ecnu 6amke K BepxXHein yactn TBuTepa caenatb yrnybsnieHne, ato 6yaeT cnocobCcTBoBaTh
paccesiHUi0 OTPaXEHWN M YMEHbLLUEHNIO CTOSAYMX BOJIH, 0OpasyeMblX OTpaXKeHMeM OT nepenHen

CTOVIKMW.
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Bbi6op mecma 011 msumepa

¥ MouemMy nepeaHsAs cToiika?

[lymalo, Tenepb Bbl YyXe W TaK MNOHMMaeTe Tno4vyemy. B oT/myme OT HMU3KOYaCTOTHOIMO WU
cpefHeyacToTHOro AMHaMWKOB, 3BydyaHue TBUTepa CU/IbHO 3aBUCUT OT yr/aa, nog KOTopbiM A0 Bac
[0XoauT ero 3ByK. OnucaHHas cutyauma oCOOEHHO xapakTepHa A1 aBTOMOOWU/IbHbBIX aKyCTUYECKUX
CUCTEM — WK3-3a OTPaXEHU BO3HMKAKT CTOSAYME BOJHbI, BeAyline K notepe My3blKaslbHOM
NHdopMaLUMN U YXyALEeHUo 3ByvaHus. Ecnim ydyecTb BCe 3TM OCOOEHHOCTU, TO OKa3blBAETCH, 4YTO
HanIyyLnM MeCcToM AN18 YCTaHOBKM TBUTEPA B aBTOMOOWNE SBMISIETCA NepeiHASA CTOMKa.

Ecnn ycTaHOBUTb €ro B BEPXHEN YacTu ABepU, TO Aaxe Mpu BbICOTE aKyCTUYECKOro aKkpaHa TBuTepa
Bcero B 1,0 cM cTtosivasi BosiHa OyAeT racuTb My3blkaslbHble 3BYKM C YacToTon 8,5 k. B aTom cnyvae
TPyAHO 6yneT obecrneunTb CUMMETPUYHBIN Yro, 1 YaCTOTHbIE XapaKTEPUCTUKN N0 06EMM CTOPOHaM
TBUTEpPA OYyAyT CWU/bHO OTAn4Yatbcs. Ecnu caenatb 60/bLIOIA aKyCTUYECKUIA 3KpaH U YCTaHOBUTb
TBUTEP B HWXKHEN 4acTu ABepU METOAOM MOBEPXHOCTHOINO MOHTaXa, Koraa AMHaAMWK He BbICTynaeT
Hapg, SKpaHOM, BEPOATHOCTb BO3HUKHOBEHWNSA CTOAUMX BOJIH MOHMU3UTCA, HO COBEPLUEHHO HEBO3MOXHO
oyneT obecneunTb ONTUMasIbHbIN Yros. YCTaHOBKa Ha MOPOroBoi naHesim MeTooM NOBEPXHOCTHOTO
MOHTaXa C 60/bLIMM 3KpPaHOM TakXe MpPenAaTcTByeT 06pa3oBaHMI0 CTOSAYMX BOMH. HO ec/in CUibHO
He MoAHATbL Yron TBUTEpa, 3ByKOBble 00pasbl He OyAyT AOCTUraTb YPOBHA NPMOOPHON AOCKK, a ecnu
n 6yayt, TO Ha 3TOM YpOBHe OyaeT NPUCYTCTBOBAaTb TOMbKO LEHTPasibHblA 06pa3, a 60KoBble
OKaXXYTCS HWXe — TaM, rae Haxogutca mnasydoep.

[Mo3TOMy TBUTEP PEKOMEHAYETCH YCTaHaB/IMBaTb Ha NepeHen CTONKE Nof BEPHbLIM YI/TIOM.
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Nnasa 3. YcmaHosKa cabsygepa

HakoHeL, paccMOTPVM OCHOBHbIE NPUHLUMMLI BOCNpPOM3BeaeHns 6aca cabByepoM.

OpuUrnHasnbHbI YNCTbIN BAC HE MMEET HU OKPAaCKW, HXU HanpaBneHHOCTW. MMo3ToMy TPYaAHO onpeaenuTb
ero UCTOYHMK. YacTo KaxkeTcsl, UTo 6ac ncxoauT U3 PPoHTasIbHbIX TPOMKOroBOpUTENEN, rae
cocpenoToveHbl 06epToHa 6acoBbIX My3blKas/lbHbIX MHCTPYMEHTOB. 3TY 0COOEHHOCTb MOXHO YCMELLHO
MCMob30BaTh: 6ac OyaeT CNbleH cnepean, XoTa cam cabBydep — rPOMKOroBOpPUTESb,
BOCNPOM3BOASALLNIA CaMble HA3KME YacTOThl, -- PacnosiokeH B 6araxHuke. OaHako Hepeako 6ac He
coBnagaeT no ase co cpegHMM YacToTaMn DPOHTasIbHbIX TPOMKOIOBOPUTESEN, N10Xast KOHCTPYKLMS
Kopnyca cabsydepa BefeT kK 06pa3oBaHMio NMKOB UM MPOBas1oB, U3-3a He4O0CTaTOYHO FPaMOTHOIO
MOHTaXKa C/IMLLIKOM CU/IbHO HaYMHaKOT BUOPUPOBATh OKpyXatoLuye npeamMeTbl 1 cnepeamn Mbl CrbILLMM
NNLWb KakKylo-TO YacTb 6aca. Kpome Toro, ecnm gaxe cabsydep 6yaet yctaHOB/EH naeasibHO, HO

mMuasydep (AMHaAMUK CpefHUX-HU3KUX 4acToT) — M10X0, TO A00OUTLCA 3BYyYaHus 6aca cnepean oyaer
[0BOJIbHO TPYAHO.

PaccmoTpuM, Kak NpaBu/IbHO YCTAHOBUTL cabBydep 1 Kak caenaTb Kopnyc Ans Hero.




25
1) KoHcmpykyusi Kopnyca

CyLLecTBYIOT pasHble TUMbl cabBydPEPHbIX KOPMYCOB: 3aKpbITble, (ha30nHBEPTOPHLIE, NOSIOCOBbLIE... Mbl
PacCMOTPUM 3aKPbITY0 KOHCTPYKLMIO, KOTopas ABMSIeTCA Hanbosee pacnpoCcTpaHEHHO K

obecneymBaeT BbICOKOE KaueCTBO 3ByKa.

[lnsi aBTOMOGUNBLHOI ayAMOCUCTEMbI TaKOI KOPNyC NPeAnoYTUTENIEH HE TOSTIbKO NOTOMY, YTO
obecneymBaeT BbICOKOE KAYeCTBO 3ByYaHusl, HO 1 NMOTOMY, UTO NPOCT B U3rOTOBNEHUN. K TOMY Xe,
60/bLLUMHCTBO aBTOMOOW/TIbHBLIX HU3KOUYACTOTHbIX AMHAMUKOB paccunTaHbl Ha KOpMyc MMEHHO TaKoiA

KOHCTPYKLINW.

FO

FO o3HavaeT yacTtoTy HY-pe3oHaHca. 31O TO Xe camoe, YTo FS — yactota cCO6CTBEHHOIO pe3oHaHca. X Be/InYmHbI
ognHakoBbl. BennunHa FO BblpaxaeTcsi B 'L, U COOTBETCTBYET 4yacToTe, OKa3aBlleicss Ha 3 Ab Hwke cpegHero

YPOBHSI CUTHana npu cnage apeKTUBHOCTM POMKOrOBOPUTENS.




26
Q

Q, nnn AO6POTHOCTL — 3TO BEIMYMHA, KOTopas O3HayaeT CTerneHb OCTPOTbl HU3KOYACTOTHOIO
pe3oHaHca rpoOMKOroBoOpuUTENIS N ABNAETCA BaXHbIM NokKasaTenleM B €ro xapaktepuctuke. Ecnv
nnowaab kKBagpara pasHa 1 (eanHuue), To naowasb BNMcaHHOro B Hero kpyra coctasnset 0,71,
Korga kpuBas HauMHaeT cnagatb Y Toukn FO, obpasyeTtcd Tak HasbiBaemas 6emonibHas dpopma
Q= 0.71 MAX-FLAT. (Qts o3Ha4yaeT nosiHyt0 A0O6pPOTHOCTL). C ee noBbilLeHNeM [06POTHOCTb
Bo3pacTaeT (HiQ), ¢ noHmkeHnem — gO6POTHOCTL CHMXKaeTcs (LoQ). BenmunHa AOGPOTHOCTU He
NMeeT crneunasibHbIX eQUHUL, BbIpaXKeHNS.

_MNnowanp kBagpara pasHa 1, a HiQ Max-Flat

K X_ nnowaas kpyra — 0,71. —_— Qts=0.71
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VAS

VAS — 3KBMBaJ/IEHTHbIN 00bEM AMHaMMUKa. ITO BO3OYXKAAaeMblil AMHAMUKOM 3aKpbiTblii 06beM BO3ayxa B
3aKpbITOM SLWLMKEe, YNPYrocTb KOTOPOro 3KBMBaJIEHTHA YNpyroctu nogseca guddyysopa. 3ta BeInvmHa
n3mepsetca B antpax (L).

KOHCTpyKUMA 3aKpbITOro Kopnyca
NTak, BennunHa Q onpepensieT 3ByKOBOW xapaktep 6aca. Npegnonaraemoe ka4ecTBo 3ByyaHus (Qtc) ans
3aKpbITOro Koprnyca MOXHO BbIYUCINTbL MO NPUBEAEHHON HMXE hopmyne.

Qts TeHaeHUMN B KaYecTse 3ByYaHus

0,5 unu mexee HeapexksaTHOCTL 3BYKOBOM ataxku (aemnduposanne). Hem Donbue Kopnyc, Tem
nyyle NPOCTPaHHOCTL Baca.

0,55-0,6 Xors pemnduposanme HenocTarouHoe, Ho senmynHa FO mMana n 3syx XOpOwWwKi.
XOpoLwas puTMHYHOCTL. borareiv Bac.

0,65-0,7 Haunyswmia 6ananc. Ecnu npu taxoin pobporHoctu (Q) senuuuna F3 (yacrora

Cpesa, Ha KOTOPOH 0T/a4a AHAMMKA CHUXAETCS Ha 3 AB) HE NOBLILLAETCS,
. N _ucnons3yire sennyniy QIC B NpUBEAEHHOM 3AECh AMaNasoHe.

0,75 wm Gonee 3BYK CTAHOBUTCA XECTKAM M KAXETCH 3aKPbLITLIM. ECNK yBENUUUTE KONUYECTBO
bacosuix AMHaMKKOB, 3By4aHue baca Gyaer HanomuHath abgexT knyba.
UToObl BbIYMCANTL EMKOCTb KOpnycCa, BOCIOJ1 b3yI7ITer Cl'le,ﬂ,erLLl,el‘/'l dJOpMyﬂOVI, noactaBnAA peasibHble

napameTpbl AVHaMUKA.

Vas

Vb + 1 x  Qts = Qtc

%Vb=06bem kopnyca

MpoBepbTe MO creaytoLen hopmysie, 06ecneunT M KOHCTPYKUUSA AOCTaToOuHbIA YPOBEHb 6aca 1 paccumTante eMKocTb kopnyca. Mo aTon
dhopmysnie MOXHO y3HaTb Be/IMUnHY F3 B yCNOBUSX 3aKpbITOro Awmka. Ecnn BennumHa f3 HegocTaTouHO HM3Ka, BEPHUTECH K NpeablayLei
dhopmysne 1 nepecunTanTe 3aHOBO C pacyeToM Ha 60s1ee HM3Ky BennymHy Qtc.

Monb3yiiTech aTUMKU POpMy/iaM /15 pacyeTa Kavkaoro
Vas HOBOrO Kopnyca. Kpome Toro, A1 NPOeKTUPOBaHWS
+ 1 x FO = F3 kopnycos AC CyLLECTBYET MHOIO KOMMbIOTEPHbIX

Vb nporpamm. PekomeHayem nonb30BaTbCA UMU.



2) Pa3nu4usi 8 38y4aHuUUu 8 3asucuMmocmu om opMbI Kopriyca  2g

MpsAMOYronbHbIN F3 Touka nepexoga
Takol Kopnyc NPoCT B U3roTOB/IEHNN, HO CK/TIOHEH K 06pa3oBaHuMio NMKOB Hag F3 1 nposanos nocne F3. BoipaBHMBaHWe

XapaKTePUCTUKN JOCTUraeTCs TakKUMN METOaMU, Kak yCTaHOBKa BHYTPb OTpadkaroLel NAnTbl, CHMKEHNE
napannenbHoli gasbl, MCNoMb30BaHUE 3BYKOMOI/OLALLIEro Matepuana.

Tpaneu,meBmp,Hbm } . F3 Touka nepexoga
XoT4a rop6 Ha KPMBOW IHEPIeTUHECKON XapPaKTeEPUCTUKN HEMHOTO CIr/1aXXnBaeTCA, HO NpoBaJi NMNocsie MNMkKa BCe Xe

OoCTaeTcd. yKenarenbHO YMepeHHOe 1Cnosib30BaHne 3BYKOMNOI/10LakLLLero marepumana.

TpaﬂeuMEBMp,Hblﬁ 2 F3 Touka nepexoga
XapaKkTepuctuka poBHee, YemM B ABYyX npeabiaywmx cnyydyasax. Ecnv yrnbl kopnyca 3akpyrinTb, XapakTepucTmka
CTaHET eLlle poBHee.



F'3 Toqké nepexoga
Tpaneu,meBMp,H biin 3

Ha nepegHtoto YacTb TpaneuMeBnaHOro Kopnyca 2 HasloXeHa ellle ofHa TpaneunesnaHas popma.
KpvBasi npuHMMaeT nnaBHyo, NokaTy hopMy 1 3ByK CTAHOBUTCS 3HEPruyHee.

F3 Touka nepexoga

CKpPbITbIiA MOHTaX

YcTtaHoBKa cabBydoepa B OTCEK, e XpaHATCA 3anacHble LWMHbI B aBTOMOOWU/ISAX Tuna cefaH nnu
YHMBEPCa/T Ha3blBAETCA CKPbITbIM MOHTaXXKOM. [10os1 6araHOro orceka obpasyeT akKyCTUYEeCKui
3KpaH, yAo6HbIiA ANa pacnpocTpaHeHMss HU3KUX YacToT. M ec/in Mbl MOXEM MOHU3UTb NEPEXOAHYHO
4acToTy Ha CTblKe C PPOHTa/IbHLIMW FPOMKOrOBOPUTENAMU, TO 3TO ByAET HaU/y4YLLM MECTOM AN
yCTaHOBKM cabsydepa.
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Meperopoaka

M

py3  KOHMYECKOI
hopmbl

30
YMmeHbWweHUe o6bema Kkopnyca

Ecnn Bbl HE XOTUTE OTHMMATb MHOFO MecTa B GaraXHOM OTceke
WM eCcNn caM OTCEK HEBESIMK, UCMOMNb30BaTb O0NbLLUOK KOpnyc 6yaet
HEBO3MOXHO. B HacTosllee BpemMs npogaeTca MHOrMo cabsydepos,
npeAHasHavyeHHbIX A1 YCTaHOBKM B Hebosblne Kopnyca. N Takune
Koprnyca, HEeCMOTps Ha Ma/blii 00beM, AalT Xopowun SPJEKT.
Mpo6nemMbl Ha4YMHAKOTCA Torga, Korga Kopnyc AO/MKEH MMETb eule u
Manyl rnyouHy. B aTom cnydae cokpaulaetcsi pacCcTosiHMEe OT 3aHeu
4yacTu AMHaMMKa A0 3afHEN CTEHKM Kopryca U OTpaXeHHas OT CTEHKU
BO/IHA CO34aeT pe3oHaHC Ana avadparmbl, B pesynbrare yero 6ac
CTaHOBUTCA [NyxuMm. EcCnv BHYTpU caenatb Neperopoaky, Kotopas
OyaeT paccemBaTb OTPaKEHMEe, 3TO MOMOXET BEpPHYTb 6acy 4MCTOTY.
Meperopogka He [A0/MKHA OTHMMAaTb MHOFO MPOCTPaHCTBa BHYTPU
Kopryca 1 He Ao/MKHa pa3fensiTb ero CBepxy A0HU3Y.

Kpome TOro, BbICTYNn KOHMYECKOW (hopMbl No3agu AnMHamMuKa (CM.
pUC. BHM3Y CfieBa) U3 /aTyHW, CBMHUA WAN [aXe W3 YCUNEHHOM
BOJIOKHOM LUNATNEBKN, AACT TOT Xe 3(ppekT, UTo 1 neperopoaka.
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3. YcmaHoBska cabsyghepa (1)

MepeaHee cm,c{eHme 3a,que\cm,u,eH|/|e

(1) Cnepeagun no ueHTpy

XopoLwlaa no3uums. Xopowas cBsA3b C PPOHTa/IbHbIMU TPOMKOTOBOPUTENAMM, CNOCOOCTBYET
pacLUMpPEeHnIo NepexoHON YacToTbl. XOTA B @aBTOMOOW/IAX C OrpaHNYeHHbIM MPOCTPaHCTBOM Brnepeam
Takas yCTaHOBKa HEBO3MOXHa. DTOT CNOCO6 NOAXOAUT ANA MUKPOaBTOOYCOB. OCKO/IbKY MecTa TaM He
0COBEHHO MHOTrO, A5 cabsydepa NPUXoAUTCA UCMOb30BaTb MasIEHbKUIA 3aKPbITbIA KOPMYC.

(2) BaraxxHbIW OTCEK, HaNpaB/IEHHOCTb Brepep,

DTOT METOA OYeHb NonynapeH. XoTa ecnn mexay cabByepom 1 NpoTUBOMOIOXHON CTEHKO
GaraxHoro oTceka Mecrta OKaXKeTCa He4oCTaTo4yHO, n3slyyaemas cabBydepom 3ByKOoBas BO/IHA
noasepraeTcs AaB/ieHNIO U NOCTPafaeT kKayecTBo baca.

UTo KacaeTcs aBTomoounien Tuna cegaH Uiy Kyne, Tam rnoralieHHas 3BykoBas Bo/iHa OPOHTasIbHbIX
rPOMKOroBopuTesnien, gocturas 6arakHmka, MeHaeT dpasy Ha o0bpartHyto. M ecniv OTKpPbITb GaraxkHuK,
3BYK CTAHOBUTCS HEOXNAAHHO rPOMKMM. OObIYHO NMPUYMHOIN TOMY ABNAETCA BHYTPEHHASA NaHNPOBKa.



3. YcmaHosKka cabsyghepa (2)

MepenHee cnaeHne  3afHee cUAEHME

W
—7

/] 9
(3) BaraxxHbIW OTCEK, HaNpaB/1IeHHOCTb Ha3ay,

|

3T0 Hennoxoi cnoco6. OAHAKO B aBTOMOOWSX TUMNA CeaH Unun Kyrne noBeAeHne 3ByKOBOW BOJHbI
OyleT TakUM Xe, Kak 1 B npeabiayliem caydae. [ns ncnpasneHms 31oro agpdpekta cneayet
MCMNO/b30BAaTh 0CTATOUYHO 60/ILLLON aKyCTUUYECKUIA aKpaH, yopaTb NPensaTCTBUS Ha NYTU 3BYKOBOW

BOJIHbI UMM YMEHbLUNTL PasMep Kopryca. B aBTOMOGUIAX TUMNA X3TYOEK UMK B (DYProHe Takux
Npo6/ieM He BO3HUKAET.

(4) BpoBeHb C nosiom

MeTog, «BpOBEHb C NO/IOM>» NMPUMEHUM ANA 6araxHuka, rae fexar WnHbI

[Mon 6araXkHUKa ycneLHo BbINOMHAET POSib aKyCTUYECKOro aKkpaHa, 6ac obpetaeT XOpoLUyto
MPOCTPAHHOCTb N 3HEpPru. ATOT METOA MOXXHO UCMNO/b30BaTb B aBTOMOOUNAX Pa3HbIX TUMNOB —
ceflaH, Kyne, yHMBepcasi, Kpome mMogesien, He UMeLLNX MPOCTPaHCTBa 4/15 3anacHbIX WKH. Mprnyem,

ycTaHoBKa cabBydhepa 60/1bLLIOro AnameTpa MOXET BbI3BaTb MPO6/EMbI, MOCKO/IbKY MecTa Tam He
O4YEHb MHOTrO.

(5) 3agHaa geka
[na cefgaHa v Kyne 3To O4eHb XxopoLuas No3nums.

OfHako pasMelleHnst Tam cabBydiepa AeKa A0/MKHaA ObITb AOCTATOYHO LUMPOKOIA, a TakKe OYeHb
MNPOYHOW, UTOOLI BblgepXaTb AAaB/IEHNE 3BYKOBbIX BOJSTH U BEC caMoro cabBydepa.
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Ba)xHble MOMeHmMbI ycmaHOBKU cabsygepa

Bec

DHeprusa 6aca BbI3blBAET PE30HAHC OKPYXXatoLWMX 00bEKTOB. Kaxapblil N3 HUX
HayMHaeT n3gaBaTb 3ByYaHne Ha COGCTBEHHbIX YacToTax, YTO BeAeT K gerpagaumm
MY3blKa/IbHOro 6aca. [/15 BoCnpon3BeaeHns MakCMMasibHO YNCTOro, He3arpsi3HEHHOIo
6aca kopnyc cabBydiepa A0/MKEH ObITb KakK MOXHO 60s1ee TsXKesbiM, YTOObI He
pPe30HNPOBaTbL CaAMOMY U HE pacnpoCTpaHsaTb pe3oHaHc. Ecnn aBTomobusb He
4ype3MepHO TSXeN, TO YeM 60/iblie BeC Kopnyca cabBydepa, Tem nydiwe 6ac. OgHako
eC/Nu Bbl BblbepeTe a/1a Kopnyca Kakon-Hnbyab pe3oHMpyroLwmin matepuas, Bpoae
MeTasa, TO HECMOTPSA Ha BCHO €ro TSXECTb, pe3y/ibTaT OKaXeTcs
Hey40BNeTBOPUTENbHLIM. XOPOoLLniA 3dddoeKT noraleHns Buépaunmn gaet ncnosb3oBaHmne
BHYTPW KOprnyca U30/MpyroLwero Mmarepuasna, Kotopblii MpUMEHSEeTCa B AOMaLlHNX
aKyCTUYEeCKNX CUCTEMAX.

OCOGEHHOCTU HEKOTOPbIX MaTepuanonB

[lnsi Kopryca rpoMKoroBopuTesneli cneayeT Boloupatb Matepuasl, UMeLWmnii HaMMeHbLLINIA
PEe30HaHC 1 He 3arnylarLlmii 3ByyaHne. Hanbonee nogxoAsiUmMm Ans aBTOMOOU/IbHON
aKycTuKun aBnsietcs aepeso. OBl (ApeBecHO-BO/IOKHUCTAS NMTa) —0UeHb XOPOLLWA MaTepuan:
[leLleBbIN, TSHXKenblid, TPYAHO NoAAaoLWMIACS pe3oHaHCy 1 Nerkuin aAns obpaboTkn. bepesa n ay6
TOXE XOPOLLUW: TSXKE/ble U TPYAHO NOAAAITCSH PE30HAHCY, XOTS A0POrn 1 CNOXHbI A1
06paboTKu. Jlydllie BCEro UCNosb30BaTh NANTbLI TONWMHOK 60nee 18 cm. UepHoe aepeBo v
nasmcaHap, NPUMeHsieMble B My3blKas/lbHbIX MHCTPYMEHTAX, He NOAXOAAT A5l Kopryca, Tak Kak
OHW NIETKNE 1 XOPOLLIO PE3OHUPYIOT.
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3ByKonornowarwuii MaTepuas HE0O6X0AUM, HO He C/TIULLIKOM B GO/IbLUNX KOMUyecTBax
3BYKOMOINOLAKLLINA MaTepuasn HyXXeH NSt CHMKEHUS adhdoekTa CToAUMX BOSTH BHYTPU Koprnyca. Ho
€C/I1 UCMNO/1b30BaTh C/IMLLIKOM MHOIO 3TOr0 Martepuana, 3ByYaHWe CTaHOBUTCS 3aKaTblM U CHUXKAETCS
oTAaava rpomkorosoputesnsi. MpuknenTe 3ByKONOroWatoLLmMii MaTepras, Kak MUHUMYM, K 3aHel
CTEHKE BHYTPM KOpryca, Wiun, Kak MakCMMyM, K 3afiHE, BEPXHEN 1N HUXKHEN CTeHKaM BHYTPWU Kopnyca.
Jlydiue ncnonb3oBaTh rybuaTblii MaTepuas, HeXenu, HanpuMep, CTEK/I0BaTY, Tak Kak nepBblii
o6nagaert Nyywinmmn 3ByKONOr/0LLAOLWMMM CBOCTBAMM.

B HeKoTopbIx cutyaumsax, -- koraa cabsydpep nmeeT o4eHb HU3KYH 06LLy A06pOoTHOCTL (QtS); Koraa
cabBydrep nmeet Masnblii anameTp (meHee 20 cm); koraa cabBydrep MMeeT 60/1bLUIYI0 NOABVKHYIO
maccy (MO), -- ynobHee ncnonb3oBaTb KOHCTPYKLUUIO TUNA akycTuyeckasi noasecka co
3ByKOMornowawwmm Mmarepmasiom B kopnyce. Ho B aBTOMOOWU/IbHBLIX ayAnocuUcTemMax Takme
cabByepsbl 60/bLLIAA PeaKoCTb.

* PasmelLleHne 3BYKOMOI/OLLIALLIEro MaTeprana BHyTpy Kopryca

3ByKOnor/oLy,
aroLni

- } ol -

MUHUMYM Makcnmym
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3aksiro4eHue (1)

Bo3bmeM 415 npyumepa napy 2-nosIoCHbIX rPOMKOrosoputesnien ¢ 16-cm gnHammkamun ans
foMallHein ayanocnuctemMsl CToMMOCTbIO $5 000. A CKO/bKO CTOAT UCNO/Mb30BaHHbIE B HUX AVMHAMUKNA?
[MoCcKOo/IbKY BOMPOC 3TOT HE 13 06/1acTh MaremaTuky, 4OCTaTO4HO BbiCKa3aTth MpeanosiokeHue.
O6Lwan cToMmMocTb ABYyX TBUTEPOB U ABYX MnaBythepos coctasnaet npumepHo $200. OctasibHble $4
800 MbI nnatnm 3a Tpya, Martepuasibl U TEXHOMOTUIO.

ABTOMOOW/IbHbIE TPOMKOrOBOPUTENM 0ObLIYHO NPoAAlTCA 6e3 aKkyCTMYeCKOro ooopMIEeHNS Kak
naccuBHas cxema. Ecnv 3a nx yctaHoBky Mbl 3anpawvsaem $4 800, To aBTOMOOW/IbHYHO
aKyCTMYECKY0 CUCTEMY Mbl A0/KHbI HACTPOUTL Tak, YTOObI Ta obecneynBasia Ka4ecTBO 3ByKa, Ha
YPOBHE YNOMAHYTbIX AOMALLHUX TPOMKOTOBOPUTENENA.

KOHeUHOo, C aTM NpMMEepPOoM Mbl XBaTU/IM Yepes Kpai — BCe XXe aBTOMOOWU/IbHbIE ayANOCUCTEMbI
CTOAT AeLueBsie, YeM gOMaLlHMe.
CaJsioH aBTOMOGOUNA He npefsiaraet 6naronpuUsaTHbIX YC/10BUIA A4/ NPOCNyLLIMBaHNA My3biki. K Tomy
Xe, aBTOMOOW/IbHble DUPMbI HEPEAKO MCNOJb3YET CPEeACTBa 3allNUTbI OT Neperpesa 1 Bnbpaunu,
KOTOpble oTpuuaTesibHO B/IMAKOT Ha 3BYK. OrpaHn4eHo 1 NpoCTPaHCTBO BHYTPU casioHa. Tam Hesb3s
YCTaHOBUTb MOSIHOPa3MepHbIn CD-nsieep uam CBEPXTSXKESbliA MOLLHbIV YCUNUTESb, KOTOPbIN OyaeT
CWU/IbHO HarpesaeTca U TpeboBaTb 60/LLIOIO KONIMYecTsa 3Heprun. Ho npeacrtasbTe cebe
aBTOMOOW/ILHYHO CUCTEMY, KOTOpasa Hapsay € 00bl4YHbIMY aBTOMOOUIbHbIMKU CD-nneepom u
ycunuTesniem Bkovana bbl BbICOKOKa4YeCTBeHHbIe fomallHe AC, yao6HbIe o193 MOHTaxa Ha
npnoopHoin aocke. Kak Bbl cuntaete, MOrnv 6bl Bbl C HAMMW COMEpPHUYaThH?



3aksirodeHue (2) ®

HeKkoppeKkTHO cpaBHMBATb aBTOMOOW/IbHYIO ayAMOCUCTEMY C JOMALLHEN, NOCKOSIbKY YC/10BUS, B
KOTOPbIX Mbl CNyLLIaeM My3blKy B lopore 1 omMa, COBepLUEHHO pa3Hble. Ho aBToM0o6UbHOE ayano
pa3BMBaETCs. ITO KacaeTcs U rPOMKOroBOPUTENEN, KOTOPbIE B HEKOTOPLIX Ciyvasax Aaxe npeBoCcXoasaT
AomMallHne. ABTOMOOW/bHbIE YCUTUTENN TaKXe BbIPOC/N NMOYTK A0 YPOBHSA AOMaLUHMX. K coXasieHuto,
CD-nneepbl He ygaeTcsa BbIBECTU 3a paMKu Tak HasbiBaemoro ctaHgapta DIN, n oHM cnnbHO
OT/IMYaloTCA OT AoMaLlHMX Moaenei. Tem He MeHee, 3a nocneaHue 10 net aBToMmoobubHble CD-
nneepbl caenann 60bLLUON LWar Bnepea.

[Mpobnema cBs3aHa C TEXHUYECKUM YPOBHEM YCTaHOBKWN. XOTS Ka4eCTBO annaparypbl 1 NOBbICUIOCS,
HO eC/11 TOT, KTO yCTaHaBNMBaeT rpoMkorosoputenin ctoumoctbio $5 000, He 061agaeT Takom xe
KBa/IMomKaumnen, Kak MHXeHep aBTo3aBoaa, Wi 6os1ee BbICOKOM, TO 3BydaTb OHM 6yayT Ha $1 000.
KBanindpmkaumsa Ha ypoBHe Npon3BOACTBEHHOIO MHXEHepa BOBCE He 03HaYaeT YMEeHUs NpoeKTMpoBaThb
NN pUcoBaTthb YepTexun. Ho o3Ha4vaeT, YTo Npu ycTaHOBKE aBTOMOOW/TbHOW ayamMOCUCTEMbI Mbl LO/DKHbI
pasbuparbCcAa B 3TOM [lefie He Xy)Xe NHXeHepa Ha NPOon3BOACTBeE.

TexHuKa yCTaHOBKU aBTOMOOW/IbHbIX ayanocmucTem npogosikaeT passmBarbca. Hagercs, Bbl 6yp,eTe
OTKpO€eTe CBOU, HOBble MeToAabl. U Toraa aBTOMOOU/IbLHAA ayanocncrtemMa CTaHeET BblI3blBaTb Y HaC
HOBbIE 3MOLHN, 6y,u,eT nomMmoratb HaM pacCllnNpATb CBOW KPYyro3op n otra4mnBartb CBOU
NHTENINEKTYa/1bHblE CNoCco6HOCTN.



CeKpeTbl HACTPOUKN aBTOMOOU/TbHOW
ayaAnocnCcTeMbI
Cc nomMmouwbio UMdpoBOro npoueccopa



OrnaBsneHun

e

BeepeHuve
MapameTpsbl, perynvpyembie uudpoBbIM NPOLLECCOPOM

LWar 1, HavyasnbHble YCTaHOBKM 1 nocnenoBaresibHOCTb HaCTpOﬁKM
HavyanbHble yCTaHOBKMU

MNepBMYHasa HacTpoiika kpoccoBepa
MepBuYHasa HacTpPOiika Be/MUMHBLI TA

Lar 2, HacTpoiika Kpoccosepa
1.0npeneneHune cnaga n yactotbl nepexosa CbB

(1) Onpepenenne cnaga ®BY Ha HXHEM Kpae
cabByepa
(2) ®HY Ha BepxHem kpae CBB

2. OnpegeneHune cnajga v To4ku nepexoga s
mMuasydepa

(1) Onpeaenenme cnaga ®BY Ha HWKHEM kpae M/B
(2) Onpepenenme cnaga ®HY Ha BepxHeM kpae M/B
(3) OnpegeneHve yacToTbl Nepexoaa

3. OnpepeneHve cnaga v Touku nepexopa TBT

(1) Onpepenenne cnaga ®BY TBMUTEpPA
(2) OnpepneneHve ToUkM Nepexoga

4. HacTpoiika 6anaHca rpoMKOCTU ANHAMUKOB

LWar 3, HacTpoiika BpeMeHHOM CUHXpOHM3aLmmn (TA)
1, PerynupoBka pa3bl mMexagy TeButepom u MAB c
nomouybo TA

(1) Onpepenexvie HopmasbHon (NOR) u
npotusonosioxHon (REV) dasbl TBUTEpPA

(2) Hactpoiika nuHeiiHocTn pa3bl TBT n MIB c
nomoulbo TA TBUTEpA

(3) Ecnm TpygHO HacTpouTb (pa3sy B KaHasle Cco
CTOPOHbI BOAMTENS

Ctp.

3
5

©

10
11
12

13
15

16
17
20
21
22
23
25

27
29

31

33

35

2, Hactpoiika ¢ nomowpto TA dasbl cabeydepa wu
mMuasydepa

LWar 4, Hactpoiika kpoccoBepa 1 TA ansi 3-N00CHON
CUCTEMBI
1, HacTtpolika kpoccoBepa OpOHTasIbHOI 3-M0SI0CHOM
CUCTEMDI
(1) OnpepneneHve rpaHunL, NOPLUHEBOrO Xo4a u
pasfeneHHoro pesoHaHca Muasydgepa
(2) Onpepenexve cnaga ®BY cpegHeyacToTHMKA
(3) Onpegenenve cnaga ®HY cpegHeyacToTHUKA
(4) OnpegeneHuve Toukn nepexoga ®HY
cpefHeyacTOTHUKA
(5) BanaHc rpoMKOCTY cpefHeyacToTHMKa
2, Hactpoiika TA B 3-N0N0OCHOI cucteme

LWar 5, HacTpoiika c noMoLbto akBanarisepa

1. HavyasibHble yCTaHOBKM
(1) Hactpoiika rpoMKocTM M 6GanaHca 4acToT Mo
TECTOBOMY CUTHaUTy
(2) Ecnn Ha Kakoi-TO YyactoTe 3BYK OYEHb TUXUIA UAn
HEBO3MOXHO HacTpouTb obpas

2. HacTpoiika no peasbHO My3blke

3. O HacTpolike ¢ NOMOLLbI0 3KBaan3epa

3akiyeHue

38
Ctp.
37
39
41
42
43
44
44
45
46
48
48
50

52
54

60



BBepgeHue

3a nocnegHee AecATUIETUE 3HAUUTENIbHO MNOBLICUM/IOCH KAYeCTBO aBTOMOOW/IbHbIX
ayINOCUCTEM, COBEPLUEHCTBYETCSI TEXHMKA WX YCTAHOBKW. PeBOMIOLMOHHBLIM LlaroM CcTasio
nosiBfieHne uudbpoBoro npoueccopa. Lindposoii npoueccop Mnomoraet pellatb pasnyHble
Npo6/ieMbl 3BYKOBOCMNPOU3BEAEHNS, C KOTOPbIMU Mbl Obl/IN BbIHYX/AEHbI MUPUTLCS Npexae. 3To
Takme npobnemsl, Kak HecoBnageHne dasbl M3-3a pasHuLbl B PAcCTOSAHUM JIEBOTO M NPAaBOro
[POMKOrOBOpUTENEN, pPaslynopsgovyeHne 4acToT WK3-3a CTOSUMX  BOSIH, HEBO3MOXHOCTb
MCMNO/b30BaHMS YHUBEPCA/ILHOTO KpOCCcoBepa M3-3a pasHulbl B pa3melleHun AC B aBTOMO6OUASX
pasHbIx TUNoB. LlndopoBoit npoueccop onuMpaeTcs Ha WA O TOM, 4YTO aBTOMOGWU/IbHASA
ayamocucteMa fJo/mkHa obecneunmBaTb MNPOCTPAHCTBEHHOE, MOAJ/IMHHO  XY/[10)KECTBEHHOE
npeAcTaB/ieHNe 3ByKa Ha YPOBHE BbICOKOKAYECTBEHHOW JOMALLHEN ayanoCUCTEMBI.

OTcioga BbITEKAET HeOOXOAMMOCTb YMEHUS NpPaBW/IbHO WCMNONb30BaTbh  LMJPOBON
npoueccop Ansi HacTPoliku. 1o NosiBNeHNsT UMPOBbIX NPOLECCOPOB BHUMAaHNE YCTAHOBLLMKOB U
nonb3oBaTtesieii aBTOMOOW/IbHbLIX ayaAMOCUCTEM OblNI0 COCPEeAOTOYEHO, Tak cKasaTb, Ha
aHasI0roBbIX CpeAcTBax HACTPOWKM — y/y4ylleHUM 3By4daHusi nyTem 60nee ygayHOro MOHTaxa,
MeNIKUX [0pPaboTOK 3/1EKTPUYECKMX CXeM. Tenepb B [AOMO/IHEHME K 3TOMY YCTaHOBLUMKAM,
NCNoMb3yLWUM B CBOel paboTe UM(POBOIA NpoLeccop, NPUXOAUTCA YAENSATb BHUMMaHuMe
nepeaoBbIM NPOrpaMMHbIM TEXHOMOIMSIM KOPPEKLMMX 3BYKa.
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LincppoBoli npoLeccop — CANLWKOM C/I0XXHOE YCTPOICTBO, YTOObI NbiTaTbCA HACTpavMBaTb 3By4YaHue
CUCTEMbI C €ro NoOMOLLbI0 METOAOM Thika. A B pykax Nosib3oBartensi, He obnagarouero HeobxoanMbIMK
3HaHUSAAMW, OH MOXEeT Aaxe NpPeAcTaBnATb ONAacHOCTb. Hanpumep, MOXHO Nerko noBpeauTb TBUTEPS,
C/IMLLIKOM CW/IbHOTO MOHM3UB pPas3fefiMTesibHY0 4acToTy; WM CXe4yb 3BYKOBYH KaTyllKy, CBEPX Mepbl
NoAHSIB KO3DULIMEHT YCUNEHMS, HE TOBOPS Y)XXKE 0 TOM, YTO MOXHO nepenyTaTb NoAsSipHOCTb. Ecnun gaxe
BaAM W ygacTca C 6ofblUMM TPyAOM Nofao6paTb uAeasnbHYH 4acTOTy KpoccoBepa, HO 6e3
COOTBETCTBYHOLLUNX 3HAHWI Bbl HE CMOXETE NpPaBWU/IbHO HACTPOUTbL HGasaHC NEBOr0 U NPABOro KaHasoB C
nomolLLbio 31-N0NOCHOro 3KBasaisepa. B pe3ynbrare Bce Ballu 3aTpaTbl U YMCTBEHHbIE YCUNUS TaK U He

AaayT adpgoekra.

B aToM nocobun onucaH Crnoco6 HACTPOKM CUCTEMbI C MOMOLLbI LMKPOBOro npoLeccopa.
Mpegnonaraetcs, 4To Bbl 06n1aAaeTe MUHUMa/IbHBIMU 3HAHUAMKW B 06/1aCTU TepMuHonorni. Ecnv Bam
[I0BOAUMOCH MO/Ib30BATLCSA LUMPOBLIM MPOLECCOPOM, TO, BHMMATE/IbHO MpoYMTaB 3TO rnocobue, Bbl
HayuMuTeCh [JOCTUIaTh XeflaeMbiX Pe3y/bTaToB. HO C/I0KHOCTM HAUMHAIOTCS Y)XXe C CaMOoro Hadasna.

Ha3sbiBasi 3ByK MIOXUM WM XOPOLUUM, Mbl PYKOBOACTBYEMCS CBOMMMW OLLYLLIEHMAMW. Hepeako aTo
pacxoAnTcsl C TEOPETUYECKUMM BblK1aaKaMu. YTOObl HAyYMUTbCS FPAaMOTHO ONpeaensiTh Ha CyX, XOPOLO
WAN MNIOXO 3BYYMT CUCTEMA, HYXEH HeMasiblii onbIT. OnbIT 06peTaeTcs /Ullb C NPAKTUKON —
PEryIMpoBKOl/ Kak MOXHO OO/MbLUEr0 KOMMYeCcTBa CUCTEM OMUCaHHbIM 3AeCb MeToAoM. IOTO AaeT
OCHOBaHWe YyTBepXaaTb, YTO BCE YCTAHOBLUMKM aBTOMOOW/bHbLIX CUCTEM BO BCEM Mupe Bce elle
NpoXoAsaAT CTaAMlo HakonneHus onbiTa. Mpodeccuss aTa nosiBunacb HeAaBHO, a pasBUTUE LUPOBbLIX
MPOLECCOPOB BOOOLLE TOMbKO Ha4YMHAETCA. M yem wupe ux OyayT MCMNOMb30BaTb CNeUManncTbl Mo
yCTaHOBKE, TEM CKOpee aBTOMOOU/IbHbIE ayANOCUCTEMbI AOCTUTHYT YPOBHS AOMALLHUX.
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MapameTpbl, perynmpyembie LuppoBbIM MPOLECCOPOM

OCHOBHOIA TOH Y TAPMOHUKMU

3BYKM B Npupoae COCTOAT M3 OCHOBHOIO TOHa M rapmMoHuK. OCHOBHOW TOH — 3TO YMcTad vyacroTa,
onpeaensawwas BbICOTY TOHa (HWU3KWA, BbICOKN). OCHOBHOW TOH AO/HKEH OblTb FPOMYE TrapMOHMUK.
[apMOHMKaA — 3TO 4acToTa KpaTHasi OCHOBHOMY TOHY. EcniM oCHOBHOW TOH cocTasnsier 100 Iu, TO
KpaTHble yacTtoTbl — 200 Iy, 400 Iy, 800 'y — ABNAKTCA rapMoHUKaMK, U XapakTep OCHOBHOIO ToHa
BCAKNIA pa3 u3MeHsieTcs. Hanpumep, ogHa u Ta Xe Hota E, B3ATad Ha hopTennaHo 1 Ha KoHTpabace
MMEET OAMHAKOBbIA OCHOBHOW TOH C 4YacToToW npumMepHo 40 Ty M NoYTU OAMHAKOBbLIE TAPMOHUKMW.
OpHako no TemMbpy 3BYK popTenMaHo SABHO OT/IMHAETCA OT 3BYyKa KOHTpabaca. DTO MOTOMY, 4YTO B
KaoKI0M C/iyvyae oT/imyaeTcs pacnpefesieHne OCHOBHOIo ToHa M rapMOHNK. EC/iM OCHOBHOWM  TOH U
raPMOHMKN CABWHYTbI MO BPEMEHW UMM pa3InyatoTcs No rPOMKOCTU, 0b6pa3yemblii B pesysibTate 3BYK
OydeT oTnmyaTbCs OT UCXOQHOro U BOCMPUHUMATLCHA Kak HeeCTeCTBEHHbIN. DTO OCHOBHas NpuynHa
HEMNO/IHOLIEHHOCTN 3By4YaHNs aBTOMOOWU/ILHOW ayAMOCUCTEMBbI.

BbINO/IHAA peryniMpoBKy C MOMOLLBbIO LUMJIPOBOro npoleccopa, Heobxoanmo cobnwgats 6anaHc
MeX/y OCHOBHbIM TOHOM M rapMOHUKaMW, a Takke 6asiaHC Mexay HanpaBeHHOCTbH BPEMEHHOI OCu U
pacnpegeneHmem rpoMKOCTU. DTO MOMOXET JOCTUYL Gosiee eCTECTBEHHOIO 3BYYaHus.

[MomMHUTE BCcerga 06 OCHOBHOM TOHE M rapMoHuKax. He dpokycupyinTecb TOMbKO Ha OAHOW YacToTe.
[Mpy HacTpoilke CUCTEMbl TMOMHUTE O CYLIECTBOBAHMM TapMOHMK M O TOM, 4TO 4acTOoThl
B3aVIMO/ENCTBY!IOT.



CuHme3suposaHHas sosiHa (100 'y u 500 Iry)

BonHa ¢ HopMasibHbIM
+ = cnoxeHuem 4actoT 100 'y n
500 u.

100 'y 500y
CUHTE3NpoBaHHas BOJIHA C
Pasosas 90-rpafycHoit ha3oBoi
3afiepxka 3a/lepXKoi yacToTbl 500 Iy
PasHuLa B FPOMKOCTM /\ /\ A NN CuvHTE3MpoBaHHasA BOJIHa C

VY, NOBbILIEHHOI B 3 pasa
rPOMKOCTbLI YacTtoTbl 500 Iy

Korga BO3HMKAKOT Npo6/1eMbl, HAaNnpuMep, ¢ ha3oBbiM CMELLIEHNEM FaPMOHUK UK ¢ 6asiaHCcoM No
[POMKOCTU, hopMa CUHTE3MPOBAHHOI BO/THbI HAPYLLAETCSA U B pe3ynkTate 3ByK TEpPSIET
eCTeCTBEHHOCTb.
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Lllaz 1, Ha4a/IbHble yCMaHOBKU U rnocsiedosamesibHOCMb HaCmMpouUKu

CHauyasnia Mbl paccMoTpuM npumep 6a3oBON aKyCTUYECKOW CUCTEMbI: 2-NOJOCHbLIA OPOHT + cabBydep (3-nonocHas
cuctema). HacTtpoilka 3-MOSIOCHOM CUCTEMbI OMUPAETCA Ha Teopuito HacTPOWKM 2-nonocHoi. [llo3lxe OyayT
paccMOTpPeHbl 0COBEHHOCTU, OTCYTCTBYHOLME B 2-NOSTOCHOIA.

HadasibHble
YCTaHOBKM lMoka HacTpoiTe KpoccoBep Tak, YTOObl 3BYK NPOCTO OblN CbIWEH, N3MepbTe BenmunHy TA (BpemeHHast

l CUHXPOHM3AUMS) M7 KaXKAOro rpoMKOroBopuTenss U ykaxute. [Mon3yHku akBanaiizepa (EQ) AOMKHbI

OCTaBaTbCA B CpeaHEM MOJTOXKEHUN.

YcTaHOBKa KpoccoBepa | YCTaHOB/TE chaf M TOYKy nepexoda AN Kaxaoro AnHamuka. MNMocKonbKy Ans OAHOro u
TOro e AUHaMMKa 3TV napamMeTpbl MOryT ObiTb pPa3HbIMX B 3aBMCUMOCTM OT €ro no3uuum
l nNn Tuna aBToMOOMNSA Oaxe B npedenax OAHOW CUCTEMbI, TO KaxXAplil criy4vaii Tpebyer
NHAOMBUAYA/TbHOM U OYEHb TLATEIbHOW HACTPOWKMN.

HacTtpolika TA MpocnywmnBasi 3ByK, OTperynupymnte ncxogHyto senmumHy TA. Camas nnaBHas CTbIKOBKA B
l 3ByYaHUN ANHAMMKOB AOCTUTAeTCs NyTem OTC/eXnsaHnsa nx oasbl U ee perysimpoBKu.

B, Nephidikiad MpocnywnBasi MOHOYOHNYECKWIA TECTOBBI CUrHas1, ypaBHSIiTE pasnnunsi B rpPOMKOCTM Ha

HacIpauia KaoKOoi vacToTe /18 JIEBOTO U NPaBOro KaHasloB M [0 HEKOTOPOW CTeneHn Mexay
l oTaenbHbIMK Yyactotamu (20 My, — 20 klMy, 31 nonoca).
EQ, TouHas MpocnywmBasi pasHyto My3biKy, HACTPOWTE 3ByYaHMe C NOMOLLbIO 3KBanailep,. Ha atane
HacTpolika TOYHOWN HACTPOWKM NOCTapaniTeCb BO3MOXHOCTW ayAMOCUCTEMBI.

Bcsi HacTpolika BbINOIHAETCS C Kpec/a BoauTensi. 1o Nocobme He CoAepPXMT 0OBbACHEHUI 0 HACTPOIKe 3ByKa H
C CUAEHMS Nnaccaxupa, HU C 3afJHEr0 CUAEHUS.




Ha4yasibHble ycmaHOoBKU

MNMepBUUYHaAA HACTpPOIiKa KpoccoBepa

Llenblo nNepBUYHOM HACTPOWKM ABMSETCA MPOCTO AOCTMXXKEHWE YPOBHS, MPU KOTOPOM My3blKa
C/billHA HOpMasibHO. 3againTte, ecnm 3TO BO3MOXHO, MOJ0CYy nponyckaHus cabeydepa. Punbtp
BepxHux yactot (PBY) mnasydepa yctaHosute Ha 80 Ny-100 My, Ana guHamvka AnaMmeTpom npumepHo
13 cm, n Ha 50 Iu-63 'y gna guHamuka guameTpom npumepHo 16 cMm. YTo KacaeTtca TBUTepa, TO Ha
[aHHOM 3Tare He BaXXHO, KaKyt NepexofHyt 4yacToTy 3ajaBaTb — [/laBHOe, YTOObI 3BYK HE MCKaxKaslCs.
O6bI4YHO yCcTaHaBNMBAIOT Bbile 4 KL, Tak Kak 3T 4aCTOTbl XOPOLLUO C/bIlWHbI. 19 cnagos 3aganTe -12
Ab Ha oKTaBy.

Ha gaHHOM aTane y Hac HET OCHOBbI, OT KOTOPOW MOXHO OblN10 Bbl OTTA/IKMBATLCSHA, NO3TOMY TOUKW
nepexoga 4actoT U BENMUYMHY cnaja MOXHO BblOMpaTb NPOWM3BOJILHO. DTO UL NpeaBapuTesibHas
HacTpoiiKa.

Muneydep Teutep

All slopes are —12dB/oct

20Tu 63y 5kly
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NMepBUUYHaA HaCTpoOiiKa BeIMUnHbI TA

Mpu HacTpolike TA (BPe€MEHHOI CUHXPOHU3aLUMK) Ha AaHHOM 3Tane M3MepsieM PacCTosiHME OT KaXaoro
rPOMKOrOBOpUTENA A0 NO3vUUK ciyLllaTtens u BBoAMM pesynbral. CsaabTe B KPecno, NosioXuTe rofioBy Ha
NOArO/IOBHMK U U3MepPbLTE paccTosiHue OT TPOMKOroBOpPUTENs A0 CBOEro Hoca. Tenepb, Korga Bbl NpuMeTe
06bIYHYIO O3y BOAMTENSA 3a Py/IEM, KOHEUYHAS! TOUKA NIMHMMK, OKAXKETCS B LIEHTPe Balliei rofioBbl. PaccTosiHus
[10 TBUTEPA OY€Hb BAXHO, MO3TOMY U3MEPEHUs1 cneayeT NPoBOAUTL OCOGEHHO TLLATENBHO.

o

Knagem ronoBy Ha  MOAFO/IOBHUK  ” Korga Mbl NpvHMMaeM HopMasibHyH Mo3y 3a
U3MEpPSIEM paccTosiHMe OT AvHaMWUKa [0 -> py/ieM, KOHEeYHasi ToYKa OKasblBAeTCs B LEHTpe
Hoca. Pe3ynstar ouKCUpyeMm. HalLIei ro/oBbl.




Lllae 2, Hacmpolika kpoccosepa

N3meHeHue hasbl ¢ KPYTU3HOI cnaga

da3oBad xapakTepuctvka AMHamMuKa no 4actote He 06s3aresibHO MOCTOSIHHA. [Mo3ToMy MOXeT
BO3HUKHYTb CMelleHne no dase, obpasyoliee BbICLUME TAapMOHMKW. A B YCNOBUAX aBTOMOOWILHOW
ayMoCUCTEMbI B 3aBUCMMOCTW OT YI/1a, Nog, KOTOPbIM YCTAHOB/IEH TPOMKOrOBOPUTE/Ib, OTK/IOHEHME dda3bl
pa3HbIX YaCTOT MOXET ObITb OYEHb CUJIbHbIM.

Lincpposoit npoueccop (kpome mogenein ¢ KNX-omnsTpom, KOTOpble HE U3MEHSIT (pasbl), Kak u
aHas10roBbIv MPOLLECCcop UM NacCUBHbIN KPOCCOBEP CNOCO6EH reHepmnpoBaTb OTK/IOHeHMEe ha3bl. Pa3oBas
XapakTepuctuka rpoMKOroBoputesnis He OblBaeT uaeaslbHOW, MO3TOMY [AN1A ee  Y/y4ylleHUs CTOouT
MCMo/b30BaTb CNOCOBHOCTL KpOoccoBepa U3MeHATb dhasy.

[axe ecnu B KpoccoBepe wucrnonb3oBaH KUX-punbTp U paza He M3MEHSAETCHA, TO WU3MEeHEeHUd
NMPOUCXOAAT Ha YpOBHe 6anaHca 3Heprun rpoMKOroBOpUTENA B 3aBMCUMOCTU OT yrna cnaga v 4acTtoTbl
nepexoga — B pesy/ibTate MeHSAeTCA ero yactoTHas XxapakrtepucTtuka. [Moatomy kakoBa Obl HM Oblnia
hazoBas xapakTepucTuKa KpoccoBepa, B II060M Criydae OH Hy)XXAaeTcs B TwaTesIbHOM HacTpolike.

CmelleHve hasbl B 3aBUCUMOCTHM OT criaja
Tun cnaga Yron cmeweHna pasbl

-6dB 90°
-12dB 180°
-18dB 270°
-24dB 360°

Cnaf 1 TOuKy NnepexoAa B KPOCCOBEPE YCTaHaB/MBAMOT, HauMHAs CO CTOPOHbI 6aca. JTo AenaeTcs ANs
TOro, YTo6bl KOPPEKTHO PA3MECTUTb rapMoHKKM BU-amMHaMumka, cConpoBoXaatoLle 0CHOBHOM TOH. CHavana
onpeaensitoT cnag M Touky nepexoga oT HY-aMHamuKka, KOTOpbIA BOCMPOM3BOAUT MPEUMYLLIECTBEHHO
OCHOBHOI TOH. BblGMpaTb ONTMMasibHble CMajg W 4acToTy nepexoga, crieayeT TOoMbKo, MpPOoc/yLiBas
NOAXOAALLMIA ANS KAXKA0ro AMHaAMMKaA My3blKaslbHbIA MaTepuan.
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1. OnpeaeneHue cnaga v yacToTbl Nepexoaa ansa caéeycepa

* AUCK AnAa TecTupoBaHuA

CabByhep aBTOMOOWU/ILHOW ayaAMOCUCTEMbI MMEET AO0BOJIbHO Y3KMIA 4aCTOTHbIN AMana3oH, B KOTOPOM He
0COGEHHO MHOI0O BbICWUMX TAPMOHUK. [MO3TOMY AN €ro HaCTPOMKM Nyduwle WCNosb30BaTb My3blKaslbHbIN
Marepuasl ¢ MasibiM KO/IN4eCTBOM 0OEpPTOHOB. DTO MOXET ObITb CO/10 HA KOHTpabace.

PeKkoMeH0BaHHbI AnCK Brian Bromberg
WOOD2

Tpek 3, BlueBossa

HacblweHHoe 6acom cono 6e3  ydactua  apyrux
MYy3blKa/lbHbIX WMHCTPYMEHTOB. B 3Byke KOHTpabaca
Masi0 06epTOHOB, MO3TOMY OH XOPOLLO noaxoauT ANns
HacTpoKku cabsydrepa.
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(1) OnpedesieHue cnada ®BY Ha HUXXKHeM Kpae cabsyghepa

Bkntounte pexxum npurnywenuns 3syka (MUTE) ansa Bcex rpomMkoroBoputenei,
Kpome cabsycbepa. Cnywaem Tonbko cabsydep. YcrtaHosute @BY
cabsygepa Ha 20 'y, a PHY — B nonoxeHne THROUGH [TpaH3uT].

MpouvrpbiBas CD, cnylwarite BepxHMe 4acToTbl cabBydiepa, KOTopble Ha puc.
cneBa 0603HayeHbl KpacHbiM. Ecniv y Bac mopgens gnameTpom 25 cw,
cnywanTe 3By4yaHue npumepHo Ha 80-100 Iy. Haingute Takyr KpPyTU3HY
crnaga, Npu KOTOPOW BEpPXHME 4YacToTbl cabBydepa 3Bydann 6bl Hambornee
4YNCTO U 3HEPTUYHO.

®BY (bnnbtp  nponyckaHus BEPXHUX  4acToT)
BO3AENCTBYET Ha BEPXHME 4acToTbl AvHamuka, a dHY
(bmnbTp NPOMNYyCKaHUA HWDKHUX YacTOT) — Ha HUXHUE
4acToThl. Onpepenasa cnag ®BY,

Onpepaenss rpaxnLy cnaga v Touky nepexoga ana ®BY, crywaite BepxXHMe 4acToTbl AMHAMUKA.
obpalaiTe BHUMaHe Ha BepXHUe YyacToTbl. I Hao60poT,
onpenenasa rpaHvuy cnaga v Touky nepexoga gna ®oHY,
obpalainTe BHUMaH/E Ha HWXKHME YacToTbl. VwmTe Takow
crnaj v Takyrlo TOYKy nepexoga, npuv KOTopbIX AMHAMUK
3By4as 6bl HaMbosiee YNCTO N eCTECTBEHHO.

3T1OT cnocob sABNAeTcs 06WMM AN1A BCEX OUHAMMKOB.

'\ Onpepgensasa cnag ¢HY,
cnyLwainTe HUXHNE YacToTbl AMHaMUKa.
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(2) OnpedesneHue cnada PHY Ha BepxHeM Kpae cabsyghepa

Onpegenue cnag ®BY, yctaHaBnMBaeM KpyTU3HY cnaja

i ®HY gna cabeydepa.
(T YctaHoBUTEe TO4ky nepexopga Ha 80 'y wvnu Ha 100 Ty wm
OCTaBbTe MNoKa Tak.
\

MpocnywmnBas 3By4yaHuMe B 06nactv, 0603HAYEHHOW Ha
pUC. CMHMM MATHOM, HaWAUTe Takoil YpPOBEHb craga, npu
KOTOpOM 6Gac Obin1 6bl Hanbonee rny6okUM U APKAM, C
MPOCTPaHHbIM HA30M.

(3) OnpepeneHne yacToTbl Nepexoaa

OnpegenuB KpyTusHy cnaga ®BY n ®HY, nepeingem K
onpeaeneHnio YacTtoTbl nepexoga. CHavyana A5 BepXHUX
yacTtoT. Cnywasa 3ByK Ha yacTtore npumepHo 100 Iy (B
obnactu KpacHOro nsatHa Ha puc. cnesa), nogbupaem
Takylo TOUKy nepexoga, npu KOTopou 3ByvyaHue Hanbonee
4yncTtoe N ANHaMUYHoeE.

Ecnn npu onpegeneHnn Touyku nepexoga ®BY 3apatb C/IMWKOM BbICOKYH 4YacToTy, TO MNpexae BCEero MoXeT
nocTpagartb apheKTMBHOCTb cabBydiepa, Tak Kak ero YacTOTHbI Ananas3oH A0BO/IbHO Y30K. Mo COBGCTBEHHBbIN
onbIT NofAcKasbiBaeT, UTo Touka nepexoga 20 'L xopolla novTu Bo BCcex cnydasax. Ho nHoraa, ecsivm yctaHoBUTL 25
My nnm 31,5 Ty, TO cnywarb My3blky cTaHOBUTCA sierye. OObIYHO Tak OblBaeT Torga, korga o6bem kopnyca
CNIULIKOM MaJs1 1 obpasyeTcs NuK Ha HexesnartesibHbIX YacToTax.
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Tenepb onpegenvm TOuKy nepexofa B 00/1acTV HWDKHUX 4acToT.
MpocnywmnBasi 3By4aHMe B 0651acTu 0603HA4YeHHOW Ha puc. cnesa
CVYHMM NATHOM, BblGepuTe Takyl TOYKY nepexoa, nNpu KoTtopour bac
6b11 6b1 Hanbonee rnyeoKNM N APKUM C Hausy4lle NPOCTPAHHOCTLHO
HN30B.

Cnepgyetr Takke nMpuUHMMarb B pacyeT HeobXxoAMMOCTb [N1afKoMn
CTbIKOBKM C MnasychepoM (cpeaHevyacTOTHbIM AUHAMUKOM), KOTOPbIM
Mbl 3aiMeMCA MO3xe. 3anoMUHanTe W MOJSIOKEHUS, NPU KOTOPbIX
[OCTUraeTcs He TO/IbKO camoe Jlydllee, HO U OTHOCUTE/TIbHO XopoLuee
3BYy4YaHue.

KpyTusHa cnaga (kacaetcsi BCeEX AUHAMMWKOB)

Mo noBoAy oNTUMasibHOM KPYTU3HbI craga HeT eANHOro MHeHUsA. OAHU cunTatoT ONTUMasibHbIM nonoruii cnag (-6
ab, -12 nb), apyrue — kpytonn (-24 ob n 6onee). MNpu 60NbLLIOK KPYTU3HE cnaga (hasa M3MEHSEeTCs BMeECTe CO
crnagom M BNOCNeACTBUN ee He Bcerga yAaeTcsd KOMMNEeHCUpoBaTb PeryimpoBkoin BennuuHbl TA. [pu aTom
M3MEHEHMS 3ByKa B TOYKe rMepexofa CTaHOBATCH HEBHATHbIMW, 3aTpygHAs Mnpouecc rnoucka Haubonee
ONTUMasIbHOIO0 BapuaHTa. MO COOCTBEHHbI OMbIT MOACKa3blBAET, YTO MOMOIMNA cnag Aaetr 6onee rnagkyto
CTbIKOBKY 4acTOT W NO3BOJIAET /ly4llle OTCTPOUTb 3ByYaHue. B 60NbLUMHCTBE CrlydaeB Haunyywnin acpdpekt agatot
BeNMumMHbI -6 Ab, -12 ab, -18 ab, He3aBMCUMO OT TOr0 Kakme ANHaAMUKM N Kako MeTo/, YCTaHOBKWN UCMO/b3YHOTCS.
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2.0npeodesieHuUe crada uU moyKu rnepexooa 07151 Mmuosygepa

MwnaBydep BO (PpOHTasIbHOWN 2-NOMOCHOM KOHUrypauum nMmeet camyto LWMPOKYHO MOJI0Cy NPonycKaHus, npeanararLyto
NPOCTOpP 4J/19 CMELLUEHNS OCHOBHbIX TOHOB 1 raPMOHMK. ECNi MOXHO N0O3BONNTL cebe KpaliHee cpaBHEeHUe, TO aBTOMOOU/IbHYIO 2-
MOJIOCHYH CUCTEMY MOXHO ynogo6utb AC ¢ 13-cm nam 16-cm AMHaMUKOM MOJTHOMO AuanasoHa, SOMNOSHEHHYIO CynepTBUTEPOM U
cabsypepom. NoaTtoMy AN HACTPOWMKM MUABYdepa crefyeT UCnosb30BaTb My3blKa/lbHbIA MaTepuan AByX TUMOB: C 60bLUUM
KonmyecTsoM cpeaHux (CY) n cpaeHunx-sepxHux CU/BY), a Takke cpegHUX-HMWKHUX (CUH/HY) n HMxHMX yactot (HY).

B kauyecTBe mMartepuasna C¢ MasibiIM KONMYeCTBOM 6aca MOXHO BblbpaTb My3blKy ¢ npeobnagaHmem CY n CY/BY. B kavecTtBe
MaTtepuasna ¢ MOLLHbIM MU 3HEPrMyHbIM 6acomM NogonaeT Mysblka ¢ npeobnagaHnem CU/HY n HY.

PekomeHfoBaHHble Anckn My3bika ¢ npeobnagaHnem CY n CU/BY

* ANCK ANA TeCTUpOoBaHUsA Jacintha
Autumn Leaves

Tpek 11, Here's To Life

30ecb HeT HM 6aca, H1 bapabaHa — ToNbKO hopTeENnaHo u
BOKasl. B BOKane npucytcTBYyeT MHOro 0O6epTOHOB,
NMo3BONAKLWNX OUEeHUTb, XapaktepHblx ana CU/BY
AnanasoHa.

My3blka ¢ npeobnagaHneM CPpeaHNX-HWKHUX 1 HUKHUX YacToT

Shannon Cufman

Loud Guitars Big Suspicions

Tpek 1, Few And Far Between

UeTkasd siMHMA 6aca. MHoro aHepruu. Xopowlas araka.
Marepuan ynobeH ana npoBepku pemnduposaHns. B
My3blke AoMUHUpYT CU/HY.




(1) OnpedeneHue crnada PBY Ha HUXXHeM Kpae muosygepa

Mpurnywwnte (pexxum MUTE) BCce gMHaMuKn, Kpome muasydepa, yYToobl
c/blWwatb TOJIbKO MuABydoep. 3atem npurnywmnte Muagydep co CTOPOHbI
BOAMTENSA, YTOObI C/biWaTh TOMIbKO TOT, KOTOPbIN PacnosioXXeH CO CTOPOHbI
naccaxupa. YctaHosute ®BY munasychepa B nonoxeHue 25 Iy (camoe
H13Koe 3Ha4vyeHne), a PHY — B nonoxeHne Through..

25H z

Bkntounte CD c My3bIKOW, cofepxawei cpegHue n cpefHune-BepxHue
yactoTbl. [pucnywmBantecb kak 6yaetr BOCMPOU3BOAMTL 3TW 4acTOThl
mMuaBydbep, Haxoasuwmecs B guanasoHe npumepHo 300 My-5 Ky, KoTopbIi
Ha puC. cneBa OTMEYeH KpacHbIM MATHOM. Hangute Takoin cnag, npw
KOTOPOM BOKas1 1 popTenmMaHo He NnpurayLwanncb 6bl, 6bi1n 6bl CAbILWHbI
BCE HI0AHCbl BOKasna, a peBepbepauns obisia 6bl 06UTbHON U OTYET/IMBOM.

PekomMeH0BaHHbI
[INCK
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Mouemy Hafo cnywaTb TO/IbKO OfIMH KaHas?

Kak yxe oTMeuyasiocb, (pa3oBble XapaKTEPUCTUKN AVHAMUKA U3MEHSIOTCS B 3aBUCMMOCTY OT KPYTU3HbI CNafa NepexoaHol
yacToTbl KpoccoBepa. Ecnu Mbl 6yaeM NbiTaTbCs ONpeAennTb cnaj, KoTopblii o6ecneumBasl 6bl Hawydlune (a3oBble
XapaKkTepuCTUKK, CNyllas cTepeo, HaMm ByAeT MelllaTh pa3HuLIa B 3ByKe KaXK0ro kaHana, U O4eHb TpyAHO ByaeT pacnosHatk, YTo
NpPaBW/bHO, a YTO HET. K ToOMy e, B aBTOMOGW/Ie pedko yAaeTcs crbiwartb 06a MuaBydepa nog ogHUM U TEM Xe YI/IOM, U 3TO
ewle 6osblle 3aTpyAHSieT HAcTPoiiky. CnywaTtb CTEPeo HEeT HMKAKol HeoGXOAMMOCTM, Tak Kak Ha 3TOM aTane HacTpoViku Mbl
npecnefyemM nvllib OAHY UMb — ONPeAennTb Cnaj, KOTopbli o6ecneunBasl Gbl Haunydline (as3oBble XapakKTepUCTUKU
[NHAMVIKOB.

Korga HacTpoiika BbINOMTHSAETCS U3 Kpec/ia BoauTensi, Bbl GyaeTe crblwaTb nof 6onee 6naronpusitTHbIM yriom muasydep,
PacnosioXeHHbI y cuaeHnst naccaxupa. NoaToMy cHayana onpeaennTe KpyTU3Hy cnaga v ToUKy nepexoaa, ciyluas AUHaMuK Co
CTOPOHbI Naccaxupa, a NoToM 3a4aiiTe Te Xe 3HauYeHus A1s Muasydepa co CTOPOHbI BOAUTESS.




(2) OnpedeneHue crnada PHY Ha BepxHeM Kpae muosygepa

Onpepgenus cnag ®BY, nepexoanm K onpegenenuo cnaga eHY

= Muasydoepa.
/ AN ™ Touka nepexoga Kpoccosepa yCTaHOB/IEHA Ha MaKCMMaslbHoe
12.5kiis 3Ha4yeHue 12,5 kl'y, 1 go cmx nop He N3MeHsANach.

Cnywaa my3blky C¢ 60sbwum Konmndectsom CHUH/HY wmn HY,
HanauTe Takowu cnag, Npy KOTOpoM 6ac B 06/1acTu, OTMEYEHHOM
CMHMM MATHOM Ha puC. cfieBa, NPocTupasica Obl Kak MOXHO
HWXKe, OCTaBasiCb NPWU 3TOM YUCTbIM, YMPYrMM U YBECUCTbIM,
4yTOObI bapabaH 3ByYasl pUTMUYHO N OTHET/INBO.

PekoMeHA0BaHHbIN AnCK

(3) OnpegeneHne YacToTbl Nepexoga

OnpepenvB cnag ®BY n ®HY, 3ailmemMcs yCTaHOBKOW 4acTOTbl
nepexoga.

HaunHaem c¢ ®BY. Cnywaa Mysblky Cc npeobnagaHvem CY u
CU/BY, obpaltaem BHMMaHMe Ha 3Byku B obnactu 300 My-5 klu,
OTMEYEHHOW KpacHbIM MATHOM Ha pUC. CfieBa, U HaxXOAUM Takyto
yacToTy nepexoga, kotopas obecneyvBana Haubosee 4yuctoe
BOCNpou3BefeHme rosioca u ooprenmaHo.

PekomeHA0BaHHbI AUCK
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30eCb 04eHb BaXXKHO 06ecneunTb rMagkyto CTbIKOBKY C cabBydhepoM. K aToMy BpeMeHn a1 cabBydepa
yXe onpegeneHa Haunydlas nepexogHasi yactora. Ecnv yrnybneHve B ToUke nepexoga MasieHbkoe, TO npu
nosblWeHNn KoadpdomuymeHTa ycuneHnsa (gain) cabsydepa Ha 3TOM MecTe o6pasyeTcs rnagkasi CTblKOBKa.
Ecnu yrnyénenune B Haunyullein Touke nepexoga ®HY cabsythepa cnvwkom 60/bLLOE, TOraa TPyAHO 6yaet
[OOUTLCS XOpPOLLEN CTbIKOBKM: C MNOBbIWEHWEM KoadhdhmumneHTa ycuneHuss cabBydoepa OHa HECKOJSIbKO
BblpaBHMBAETCS, HO 3BYK CTAHOBUTCA TyNIKUM. B Takom criydyae cnegyet otaaBarb MPUOPUTET YacToTe BOKPYT
nepexogHoit Toukn ®BY muasychepa v nogctpamearb cabsydep nog muasydep. Nnu, ecnu y cabsydepa
ecTb elle ofHa xopowlas Toyka nepexoga nobsms3ocTn oT nepexogHon vyactotel ®BU mnasydepa, 3agaiTe
3Ty TOYKY U NONPOOYINTE CrnaanTb CTbIKOBKY, NOBbIWASA KOIMULMEHT yCcuneHus cabBydepa.

] \ Ecnn B Hannyywei Touke nepexoga mexay cabpygepom n mmasydepom ecTb

VWb HebOoNbLUOK Npobes, TO XOpoLleln CTbIKOBKM MOXHO AOCTMYb 3a CYeT
noBblleHns KoadhcpnuymeHta ycunenus cabeydpepa. (Ecnn  m3HavasibHO
apdhekTMBHOCTL cabByhepa [40BOLHO Be/NKA, TO, BO3MOXHO, NOHAA006MTCA
HaobopOT yBeNNUNTL NPoben B TOUKE nepexoaa).

\ Ecnm npoben B Hawiydweir Touyke nepexoga Mexay cabBydepomMm U
MUABY(bepOM CAULLKOM Benuk, otgainte npuoputer ®BY muasydepa u
E 3 nogctpoite nog Hero ®HY cabeBydepa. Vi Bbibepute Apyryto NepexoHyto
/jv/ \ TOUKY, 6/IM3KYI0 K MepexoaHOol Touke Muasydepa, kotopas obecneymBasia bbl
[ Hensoxue pasoBble XapakTepUCTUKM cabBydiepa, 3aTteM OTperyvpymnte
CTbIKOBKY C MNOMOLLbI Ko3adodomumeHTa ycunenus. Ecnm pasHuua mexay
y /\& \ TOYKamMu nepexoda CAULLKOM Benuka, 3HauuT cabsydep u muaBydep

COCTaB/IAOT HeydayHyto KOMOWHaUWIo, WAN eCTb Kakue-To Nnpobnembl C
yCTaHOBKOW.
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OnpepgeneHune Toukn nepexoga PHY

MpucnywmBadachb K 3ByKamM Ha 4YacToTax, OTMEYEHHbIX CUHUM
NATHOM Ha pWUC. C/ieBa, Ha4yMHailTe MNOCTENeHHO CHMXaTb
3HauyeHne ®BUY, KoTOpoe Ha AaHHbIi MOMEHT cocTaBndaeTt 12,5
KMy, MwuTte Takytd TOUKYy Mepexoga, MNpu KOTOPOM HU3bI
3ByYasin Obl CBO6GOAHO, 6ac Obln Obl YETKAM, YNpyrum wu
YNCTbIM.

PekomeHa0BaHHbI
JINCK

Haunyuywas Touka nepexofa To/bKO ofHa, HO ecTb U apyrue,
KOTOpble TOXEe [AalT XOPOLUMi 3pdeKT. 3anoMHUTE MO3ULIN
3TUX TOYEK: OHW MOTYT NPUroAUTbLCSA MOTOM A1l CTbIKOBKM C
TBUTEPOM.

HacTpoiika mnaBydepa BO (PPOHTasIbHOM 2-NOSIOCHOM KOHGMrypaumm o4eHb BaxkHa. 1 XoTa TBUTEP C cabBydepom
TaKKe BHOCAT BaXHbI BKag B KA4eCTBO OOLLEro 3By4aHus, HO onpeeneHne KpyTu3Hbl cnaga v TOUKn nepexoga
Ana muagydepa n Mx HacTporika TpebyrT ropasfo 6o/blleil AaslbHOBUAHOCTU, YeM B Crlydyae C TBUTEPOM U
cabsydepoM. [lefio B TOM, YTO MUABYdep BOCMPOM3BOAUT OCHOBHbIE TOHA W FAPMOHUKM BCEX WHCTPYMEHTOB B
LUMPOKOM AManasoHe 4acToT — OT HWKHUX A0 BepxHux. Mexay Tem, TBUTep BOCNPOU3BOAUT B OCHOBHOM
rapMOHVKK, a cabByep — TO/IbKO OCHOBHOWN TOH 6aCOBbIX UHCTPYMEHTOB WU/N HEMY3blKa/lbHblE HU3KME YacTOTbl.
MoaTomMy onpeaeneHne TOYKM nepexoda M crnaga, Kotopble obecrneunmBanu Obl HaMnyywnin oblwmin addoexT,
TpebyeT BPEMEHN N YMEHUS 3ar/saAblBaTb BNepe.

lNpoLwy NOHATbL MEHA NMpaBWU/IbHO: 015 BOCMPOU3BEAEHNA MY3bIKM BaXHbl BCE TPOMKOITOBOPUTENN. O,D,HaKO CcaMbIM
C/NOXHbIM 014 HaCTpOVIKVI, N NMo3ToOMYy Tpe6yrou_u/|M 0Cc060ro BHUMaHUs1, ABISIETCA UMEHHO MI/I,qu(bep.




3., OnpedesieHuUe crnada U MoYKU repexooa 07151 msumepa

*ANCK onsi TeCTUpoBaHus

[lnanaszoH TBUTEpa (3@ MCK/IOYEHWEM HEKOTOPbIX MOAENei) orpaHuyYeH BbICOKMMM 4YacToTamu. 3[ech
Pe[Iko BCTPEYAOTCS OCHOBHblE TOHA — NPEUMYLLECTBEHHO FaPMOHUKKN. MOCKONbKY BEPHbIE U HEBEPHbIE
rapMOHMKN OnpeaensitoT XxapakTep OCHOBHOIO TOHA, TO KAYeCTBO 3BYy4YaHUsi TBUTEpPA SBASIETCSH BadKHbIM
thakTopom, onpeaensitoLMM My3bIKaslbHOCTb. TBUTEP CUNBHO BNSIET HA 3ByYaHWe UHCTPYMEHTOB HUXHETO
N cpefHero peructpa, Bocnpounssoaumoe muasydepom. A1 HACTPOVKM TBUTEPA MOXHO WCMO/b30BaTh

My3blKa/IbHbI MaTepuasl, B KOTOPOM (pUrypupytoT MeTasl/IMYeckue MHCTPYMEHTbI, CMNOCOOHbIe 13gaBaTb
BbICOKME HOTbI.

PekoMeH0BaHHbIM Tomasz Stanko Quartet S iETeE
ANCK Soul of Things
Tpexk 7, VI

OuyeHb XOpOLLIO 3anucaHbl BbICOKME YacTOThl.
Oco06eHHO ApKo 3By4YaT Tapeskn. MoXHO ckasaTb,
4TO 3TO NyYLINIA ANCK ANSA HACTPOWKK TBUTEpA.
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(1) OnpedesieHue cnada ®BY msumepa

/

MpurnywmnTe cabeydhep, 0OCTaBMB TO/ILKO TBUTEP 1 MUABYdep.
Mpurnywmnte muasydep y cugeHus BoAUTeNs, 4YTodbl Obin
C/lbILeH TONbKO MUABYJIEP CO CTOPOHbI CUAEHUA Nnaccaxupa
(3TO MOXHO caenaTb TakKxe peryiaTtopom 6anaHca).

MoacTpoiite ®BY tBUTEpPaA Nog, PHY muasydepa.
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Bonbluas YacTb 3ByKOB, BOCMPOM3BOAUMbIX TBUTEPOM, NPeAcTaB/seT coboli rapMoHukK. [o3ToMy onpeaensitb
TOUKY Nepexoa TONbKO /151 camoro TBUTepa — Aeno TPYAHOE U YPEBATO OLIMGKAMU. MWUTe HannyyLuyto TOUKY
nepexoaa, NPocyLIMBas 3ByYyaHne Muasydepa, Ho raBHoe 3To hasa Mexay MuaBydepomM 1 TBUTEPOM.

B dasze
wnu
He B dase

MpocnywmnBass 3By4aHMe Ha BepxHEM Kpae TBuUTepa U Ha
HMWKHEM Kpae muasydoepa — B 06/1acTax, 0603HAUYEHHbIX Ha
puc. cneBa KpacHbIM W CUHAM NATHaAMKU, WWUTE Takyto
KPYTU3HY craga, npyv KOTOPOiM CBEPXBbICOKME 4acTOoTbl
obpetanu 6bl cBOGOAY, a Tapeski Uan LNuHAp 3Byvanu Obl
YMCTO.

N3meHsst KpyTU3HY cnafa, Bbl U3MeHsieTe pasy TBuUTepa.

dopmasibHO nosoxeHne «B (pasze» WM «He B (haze»
onpeaensieTcs aanee npu HacTpoiike BeNUUnHbI TA.

BapbupyiiTe daldy, noka He Haliere Haunydlinini cnag Aans
TBUTEpa. Onpeaenus cnaj, gasy ocTaBbTe NOKa Kak ecTb.



(2) OnpeodesieHUe MOYKU rnepexooa

YCTaHOBUB KPYTU3HY chaja, MepexoavMm K OnpefesieHnio TOUKM
nepexoga. Ho cHavyana npurnywmnte muasydpep, 4tobbl Obi1 CrbILWEH
TONbKO TBUTEP.

MpaBga, NOCKOMbKY cendvac OyaeTr pabotartb TOMBKO TBUTEP,
NonlyunTb  MAeasibHOro  MpefcTaBneHMs 0  My3blke  Byaer
HEBO3MOXHO. TeM He MeHee, cnywasd Huskue (KpacHoe MATHO) U
CBEPXBbICOKNE (CUHEE NATHO) 3BYKM TBUTEPA, HACTPONTE €ro YactoTy
nepexoga. ObpallainTe BHAMaAHME Ha CBEPXBbICOKME HIOAHCbl. OHM
MOMOrarT yC/blWaTtb, HanpumMep, HaCKOJIbKO Aasieko MpocTupaeTcs
3BOH Tapenok. Ecnu Touka nepexoga He obecneynmBaeT CbILLMMOCTU
CBEPXBbICOKMX HIOAHCOB, OHa He roguTCcs B KayecTBe TakoBOW AN
TBUTEpa. He rogutca v Takad Touka nepexopa, Npyv KOTOPOW B
06/1aCTH KPacHOro NMATHA Ha pUC. cieBa NOSAB/IAETCA «MeCOUeK».

Onpepensis TOUKy nepexofa, nocnylaiite CoOBMECTHOEe 3By4YaHue
TBMTepa 1 muaydepa. CTOUT TakkKe CpPaBHUTb HECKOSIbKO TOYEK
nepexoaa, Nepeksyascb C OAHOI Ha Apyryio. B aTomM cny4yae Bbl
MOXETEe BOCMNO/Mb30BaTbCs OYHKLMEN NaMATH.

Mockonbky TBUTEP BOCMPOWM3BOAUT TAPMOHMKM  MOYTM  BCEX
My3blKa/IbHbIX MHCTPYMEHTOB, TO 1 BO3AECTBYET Ha BCE YaCTOTHbIE
AnanasoHbl. Mo3TOMy XOpPOLLO, €C/N Bbl BblGEpPETE TaKyld TOuKy
nepexoaa, kKoTopas obecneunBana 6bl KOPPEKTHYIO Nepenady axa u
peBepb6epaLumn, NPUCYTCTBYHOLLMX B MY3blKaslbHOI 3amnucu.
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PeKoMeHA0BaHHbIi AnCK Ans Bbibopa
NepexofHo YacToThl TBUTEPA
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Rebecca Pidgeon
The New York Girl’s Club
Tpek 11, Auld Lang Syne/Bring It On Home Me

YMepeHHoe 3x0, Y106Hoe ANsi OTCNeXUBaHMS, Tak
KakK B KOMMO3ULIMM Maslo MHCTPYMEHTOB.

Touka nepexoga Mexagy TBUTEPOM U MUABY(EPOM MNPOYHO
cBA3aHa C apPeKTMBHOCTbID KaxkKAoro M3 Hux. Ha puc. cnesa
KpacHbIMW CTpesikaMy MoKa3aHbl peasibHble TO4YkM nepexofa
Mexay AvHaMukamu pasHoin adpcpektvBHOCTM. Ecnv, TwarensHo
BblOpaB Haunydlyl 4acToTy nepexoga, Bbl BMNOCNe[CTBUK
NOHU3NTE apheKTUBHOCTb TBUTEpPA OTHOCUTESIbHO
apdpekTMBHOCTM  MuABydoepa, TO  MOXETe  Mo4vYyBCTBOBATb
yxyaweHune obuwero 3BydaHus. OCYyLWeCTBNATb  PerysimpoBKy
apdpekTMBHOCTHM TBUTEPA N MUABYydepa creayeT OAHOBPEMEHHO C
BbIOOPOM 4acToTbl nepexoga. [lMycTb Bac He cMmywaer BuUA
KpoccoBepa Ha HacTpoeyHoM Aucniee.
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4, Hacmpolika 6asnaHca 2poMKocmu OUHaMUKOB

*NNCK ANnA TeCTUpoBaHuA

*My3blKa/lbHbI MaTepuasn Ans HacTPOMKM GanaHca rPOMKOCTU A0o/HKeH 06n1agath crieyrowmmm
OCOOEHHOCTAMMU:

YeM MeHbLUe AUHAMUKU B My3biKe, TEM Jlyylle

OpaHoo6pasHas My3blka npeasiaraeT 60/bLUe TOYEK CONPUKOCHOBEHNS ANs CyXa, He HaAo XaaTb, Noka
My3blKa JJOCTUTHET Ky/IbMUHALUN, HEOOXOAMMOW A5 OLLEHKM.

My3blKa/ibHbIX MHCTPYMEHTOB He AO0/HKHO 6bITb HU C/IULLIKOM MHOrO, HU C/IULLKOM MaJio

Korga My3blkasibHbIX MHCTPYMEHTOB MHOTO, B 3ByYaHUW NPUCYTCTBYET MHOIO rapMOHMK.

ECnv MHCTPYMEHTOB MaJsio M OHM U3[ak0T LUMPOKUIA Anana3oH 3ByKOB OT HU3KMX [0 BbICOKUX, 3TO XOPOLLIO.
Ho ecnn MHCTpYMEHTOB KpaiiHe Maso (a kanenna, nbeca Assi rmtapbl), TO HEBO3MOXHO GyAeT 3aAeiiCTBOBATb
BECb AManasoH 4acToT.

Mcnonb3oBaHMe MaKCUMa/IbHOTO AMana3oHa TOHOB AJ11 KKAOIro UHCTPYMEHTA

Mbeca gnst 6aca 1 Bokasia c NepexoaoM OT HMU3KUX HOT K BbICOKMM Npeanaraet XopoLwnin My3blKasibHbli
oasiaHc.

C/IMLLIKOM CU/bHBIE 9X0 U peBepbepaunsi co3aaeT Npo6/eMbl A1t HACTPOWKU, HO U CYXOM, KIMHUYECKNIA TOH
Toxe He rogutcsi. CD gomkeH npepgnaratb AOCTATOYHO BbICOKOE KAYecTBO 3BYyKa.

Jennifer Warnes

PekomMeH10BaHHbII The Well
ANCK Tpek 2, It’s Raining —
YmepeHHas peBepbepauus, ynpyrue 6apabaHbl, MArkuia 6ac. e

BINRIIT B WARNS S

LLnpoknii anana3oH 6acoBbix TOHOB. OfHOOGpPa3Has akkopaoBast
nporpeccusi, oxBaTbiBaloLLlas AnanasoH HU3KMX U CPeHNX YacToT.

Bokan cocpepgotoyeH B o0OcHoBHOM B CY-anmanasoHe. MHoro {
06epTOHOB. BbiCOKME HOTbI 3ByYaT MArKO U OTHYET/IMBO. %
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Mpn HacTpolike 6anaHca Mexay TBUTEPOM U MUABY(EPOM U3MEHSNTE KOIPULNEHT
YCUNEHNS TONbKO TBUTEpa (BBepx-BHWU3). CTapailiTecb He A0NyCTUTb YTPaTy BOKa/IOM
BO3AYLUHOCTU WU B TO €& BPEMSI He WUCMOPTUTb TSHKECTb yaapa Tapesiok WM xai-xaTa.
MOCKOMbKY C U3MEHeHneM KoahduuMeHTa YCUNEeHNs U3MEHSIETCS U Touka nepexoaa, uX
PErynMpoBKY creayeT BbINOMHATL OAHOBPEMEHHO. Hamnydlieli TOUKoW nepexoga Mexay
TBUTEPOM 1 MUABYhepoM ByAeT Ta, KoTopasi o6ecnevymBaeT HUasy4Llyo pa3IMuMMoCTb 3xXa.

HacTtpanBas 6anaHc mexay cabBydepom v MnaBydpepom, U3MEHSNTE KO3MPAUUMEHT
YCUJIEHUSI TONbKO cabByepa (BBepXx-BHMU3). CTapaiTecb, UToObl 6apabaHbl He yTpaTuan
4YETKOCTU U PUTMUYHOCTU. HM3KMEe M BbICOKME 6acoBble HOTbl AO0/MHKHbI ObITb C/bIWHbLI C
O[MHAKOBOW TPOMKOCTbLI0. [locne 3T1oro obparute BHMMaHME Ha HKOAHCbl KacaHus CTPyH
baca nasibLiemM WKW Ha ygap nanbuamu no 6apabaHy — ec/n HaHC OyaeT WCMOpPYEH,
nonuwmMte 6osiee yaadHyo TOUKY nepexoaa, nepemMellas B3aa-srnepes nepexoqHyro 4acTtoTy
cabBydepa. He BaxHO, Kak 6yayT BbIrNAAeTb cnafbl HA 3KpaHe — C NepekpbITUeEM UInN C
3a30poM, -- [1aBHOE, YTOObI XOPOLLO NepeaaBa/iMCb HIOAHCHI 3ByYaHus.
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Llla2 3, Hacmpolika speMeHHOU cuHxpoHu3ayuu (TA)

BaXXHOCTb TOYHbIX U3MepPeHNii

Cnepyet OTMETUTL 0COOYH0 BaXKHOCTb TOUHOCTU U3MEPEHUI PACCTOAHNA OT KabKA0ro AnHamMuKa o cnywarens,
KOTOpble Bbl NPOBOAW/AN BO BPEMS MEPBUYHOM HACTPOWNKW. YCTaHOBKA BPEMEHHOM CUHXPOHM3auun (fanee
«TA») npeanonaraet, YTO 3ByKOBas BOJSIHA OT Andddpy3opa KavkK4oro AuHaMmmka B abCONOTHLIX YCNoBUAX byaet
AocTuraTb yxa crywarens 3a 04uHaKoBoe BpPeMS.

Ho ecnv n3mepeHuss ObiIM HETOYHbIMW, TO MPU HaCTPOIKe NO3ULMOHNPOBAHNA MYy3blKa/lbHbIX 00pasoB.,
KOTOPOE BbIMOJSIHAETCA MNyTeM U3MEHEHUS BennuuHbl TA, pesynbtar OyaeT HeKOpPpPeKTHbIM. Tak, Ha mecTe
LEeHTpasibHOro obpasa MOXeT oka3aTbCs 06pas, CROPMUPOBAHHLIA NPAMOM 3BYKOBOM BOSTHOM J1IEBOrO KaHasa U
OTPaeHHOW BOJTHOW NpaBoro, Uan NPsMon 3ByKOBOW BOJTHOW NIEBOIO KaHasia M 3ano3jasLueil BO/IHON npasoro.
JT0 HapywaeT 06pa3HOCTb Ha BCexX AmanasoHax 4acToT. BoT noyemy Ha cTaguv MNepBUYHOW HaCTPOMKM
HEeo6X0AMMO TOYHO M3MEPUTb U yKasaTb paccTosHMe OT AMHaAMMKOB [0 crywaresns. Torga Hactponka TA
OyaeT KOPPEKTHOMW.

Mo3uuynsa My3bikaJibHbIX 0O6pPa30B

[MpaBuNbHbIM ABMISETCA Takoe MO3VLMOHUPOBaHWe, Korga MysblikasibHble 006pasbl pacrosaratTcsa Mo LeHTPY.
Ana 3TOr0 Heo6XoAMMO NPOBECTU TOYHblE U3MEPEHMS Ha CTagun MNEepPBUYHON HACTPOMKM W BbIMNOHUTH
nocneayowyro npouenypy perynmposkm TA.

Y BCex pasHble BKYCbl: OAHM MpeanouYnTaoT MMETb LEHTpPaUibHbI 06pa3 nepen coboi, gpyrme —nocepeanHe
ca/loHa aBTOMO6MNA. HO UeHTpasibHbIii 06pa3, KOoTopbli DOPMUPYETCS B pe3ynbrate cTaHO4apTHON HACTPONKM
TA, siBNsieTcsa Hanbonee eCTECTBEHHbIM. 1 HE PEKOMEHAYI0 BaM M3MEHATb NO3NLMIO LIEHTPaibHOro obpasa.
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*fluck 0719 Hacmpoltiku TA

MoHodoHNueckan 3anncob

[Ons HacTtpokn TA ynobHee BCero WCMNoNb3oBaTb MOHOMOHMYECKYH 3anncb. Tam BCe My3blKasibHble
WHCTPYMEHTbI pacnofaraloTca No LEeHTPY MexXay ABYMsS rpomkorosoputenamu. Korga Kakoin-to 3BYKOBOW
o6pa3 okasblBaeTCsA He B LiEeHTpe WM HaunMHaeT nepemMeLLarbCcs, 3Ha4uT 4YTo-TO He B nopsgke. K Tomy xe, B
MOHOCOHNYECKOIN 3anncu CUrHa/ Kaxk[oro M3 KaHasioB OAMHAKOB. MeHblle BEpPOATHOCTM OWMOUTLCA Npu
HacTporike TA ana TButepa n muasydepa.

MpeanoyYTMTeNIbHO WUCMO/b30BaTb My3blKas/lbHbIA  MaTepuasl C MasibiM  KOSIMYECTBOM WHCTPYMEHTOB, C
XOPOLUNM TOH&/IbHbIM 6a/TaHCOM MeXAy HU3KMMU U BbICOKMMW HOTaMu, C BOKaJIOM U 04HO06Pa3HON My3bIKOA.
Hantn MOHO(OHNYECKNIA ANCK C XOPOLLUMM KayeCTBOM 3BYyKa AO0BOJIbHO TpyAHO. Jlyduwle BCero uckartb cpeau
cepu pxa3oBbix kBapTeToB 50-X rogos.

PekoMeH0BaHHbI Helen Matrrill

ANCK Tpek 2, You'd Be So Nice To Come Home To
MoHodoHNYeckass  3anucb 1954  ropa,  Hblo-Mopk. Q
MpeBanvpyloT 3BykM 6Gaca M LUETOK yaapHuka. Bokan B helen

merrill

Hayasie N B KoHLe. [locepeanHe cono Ha dpopTennaHo 1 Ha
Tpybe. Bce 4yacTu XOpOLWIO MoAxoAsaT ANns HacTpoukn TA.
[MTo3TOMy ecTb CMbICN 3anucatb Kaxkaylw W3 HUX Mo
oTaenbHocT Ha CD-R 1 npourpbiBaTh MNpy HACTPOWIKE.




1, Peaynuposka pasbl MeXx0y msumepomM u Mmuosygepom ¢ nomouw,bro TA

[anee Mmbl oTperynupyem dasy Mexay TBUTEPOM U MUABY(EPOM — TaK Ha3blBAEMYH <«JIMHENHYO»
thasy. Kak 1 yxxe oTmevas, TBUTEP BAUSIET Ha 3By4YaHME BO BCEX YACTOTHbIX AmanaloHax. Ecnu dpasa
MeXxay TBUTEPOM M MUABY(IEPOM OTperynMpoBaHa MpaBW/IbHO, akycTudeckas cucTema Oyaet
BOCMPOMN3BOAUTb BCE HU3KME W BbICOKME HOTbl MYy3blKa/lbHbIX MHCTPYMEHTOB C XOPOLUMM GanaHCOM
MEX Yy OCHOBHbIM TOHOM 1 TaAPMOHMKaMW.

BbipaBHMBaHue hasbl N0 BEPTUKAIK

B : BeposiTHO, Bbl 3HaeTe, 4uTo ANA AomMaluHux AC MCnosib3yrTcs
- Kopnyca [AByx TunoB. B kopnyce Tuna A guadparmbl BCeX
ANHAMWNKOB PacrofiOXeHbl NMOYTM Ha OAHOM YPOBHE, a 3BYKOBble
KaTylWwkn -- Ha pasHbiXx. B kopnycax Ttuna B anadoparmbl
pacrnofioXXeHbl WHaye, HO 3BYKOBble KaTYyLIKM BbIPOBHEHbLI MO
OAHOW JINHUW.
Cutyaums, Korga y Hac ecTb TO/IbKO 3Ha4yeHnsa TA, NosyyYeHHble B
XoOe nMepBUYHON HACTPOWMKe, ISKBUBA/IEHTHA BapuaHTy C
Kopnycom Tuna A, rge anadgparmbl AMHAMUKOB XOTS U HAXOASATCSA
Ha OOQHOW NNHMW, HO WX BOJIHbI AOCTUraloT yxa ciywaTtens 3a
pa3sHoe Bpems. Kopnyc Tuna B, rae 3BYKOBble KaTyLLUKW
BbIPOBHEHbLI MO OAHOW JINHUW, ropa3fo 3EEKTUBHEE C TOYUKK
3peHNs NIMHENHOCTU dhasbl.

DTOT MeToA HasblBaeTcs Teopuen NNHEenHoir doasbl. MNMepeHecst 3Ty Teopuio B Ca/loH aBTOMOOUNA ©

perynupys BenuuunHbl TA, Mbl MOXeM 06ecneynTb XOpoLwy JIMHENHOCTb diasbl U  OT/INYHYHO
MYy3blKa/IbHYH0 06pPa3HOCTb.

[lanee paccMOTpeH crnocob AOCTMXEHUS NUHENHOW hasbl Ha Ccnyx, 6e3 ob6palleHus K cpeactsam
KasInbpOoBKM.
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lMpakmu4yecKkoe npumMeHeHUe meopuu /1UHeliHOU ha3bl 8 KAGUHEe asmomMoouisn

1) be3 HacTpoiiku TA 2) MepBnuHasa HacTpoiika TA 3) OKoHuaTenbHas HacTpoiika TA

D10 HarnagHas peanmMsaunsa Teopumn NMHeHoW pasbl. Ha puc. 1 nokasaHa cutyaumsa o Hactpoilkm TA. OHa
XapakrepHa Ana  60nblMHCTBA aBTOMOOW/IbHBLIX AC: TBUTEp HaxoguTCcA ONwXe K chnywaTtento, 4Yem
Muasydoep.

[Mocrie nepBUYHON HACTPONKKN (pUC. 2) CUTyaumsa HECKOIbKO MeHsAeTcsa. OHa NPUHLMNUasibHO He OT/InYaeTcA
OT npeaplayLuen, HO NMOCKOMbKY TBUTEpPY AobaB/ieHa 3a4epXxka, TO pe3y/ibTaT MOXHO CPaBHUTb C KOPMYyCOM
TMna A, rae Bce pguadhparmbl pacnosioxeHbl B O4HOM MI0CKOCTH.

[lobaBneHne TBUTEPY AOMOMHUTENIBHOM 3aePXXKN NOABOANT HAC K CUTyaLun, nokasaHHOM Ha puc. 3. 34ecb
BCe 3BYKOBbI€ KaTyLLKN BbIPOBHEHbI NO OAHOW JIMHWN, YTO 0becrneunBaeT JIMHENHOCTb (pasbl. YTOObI 3a4aTb
TBUTEPY AONOSTHATENBbHYIO 3aZlePXKY, HAA0 U3MEHUTb PacCToAHME A0 crywaTens, USMeHUB BeinunHy TA.



HacTpoiika ha3bl N0 BepTMKasin ¢ nomMoulblo TA BbINOSHAETCS ANA KaKAOro KaHana oTAenbHo. Ecnu
nogaesaTb CUrHa/s cpa3y Ha fABa KaHana, TOo Oyaer TpygHO onpefennTtb, B KakOM MMEHHO KaHase
BepTUKa/ibHaA pa3a He B nopsgke. YTtobbl cnbllwartb TOMIbKO OAMH KaHasl, BOCMO/Ib3YUTECh PEerynsaTopom
6anaHca wnn yHkumen MUTE KpoccoBepa. HacTtpoutb hasy anda cnywatena Ha cugeHuu naccaxupa
[0BO/IbHO Nerko. Ho BOT BOKPYr BOAUTENbCKOIO CUAEHWUSI MHOIO OTPaXEHW, NO3TOMY HacTpoika Tam

C/10XXHee.
(1) OnpegeneHne HopmanbHoit (NOR) u npotusononoxHoiu (REV) chasbl TBUTEPA

. 3BYK TBUTEpA ‘ 3BYyK Muasydoepa
=T TN ‘

®dyHkunen MUTE oTknounte 3ByK cabsydhepa. C nomoulbo
perynatopa 6anaHca nnn MUTE oTk/itoumMTe OAMH KaHasl, OCTaBUB
TOT, 4YTO pPacnosiokeH CO CTOPOHbI CUAEHUA naccaxupa, W
BK/IIOYMTE  MOHO(DOHMYECKYHD  TEeCTOBYH  3amnucb. Ecnn
My3blka/lbHble  06pa3bl  TBUMTEpa UM Muasydepa  6yayt
pasmMellaTbCa TakK, Kak MokasaHo Ha puc. cfnesa, 3HauuT oba
rPOMKOroBopuTens paboTtakT B HOpMasibHOW dhase.

Ecnu tBUTEP M MUABYdEp C/biWHbI MOPO3Hb, KakK MOKa3aHo Ha
puc.cneeBa, 3HauiT [fOBa POMKOroBopuTtens paboTtawT B
npoTusodase.
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MepekntoyeHue hasbl

B cnyyae c akyctukoin cepumn ODR pasa nepeknovaercs B cucteMHoMm pexnme. NOR —
HopMasibHada (hasa, REV — npotuBodhasa. PUCyHKM npegblAyLero cnainga nokasbiBatoT TO, Kak
C/bllWIHA My3blKa B AEeACTBUTENIbHOCTU — C HOPMaJsIbHOM MM C NPOTUBOMNOOXHON (ha3oi. ITo
BOBCE He 3HauuT, 4YTO Npu ycTtaHoBke nepekntoyartens ¢asbl Ha NOR Mbl 6yaem MMETb
CUTyaLUI0 KakKk Ha BEpxXHEM PUCYHKe, a npu ycTaHoBKe Ha REV — Kak Ha HwkHeM. Ecnu
nepeknoyvaresb dpasbl yctaHosneH B nosioxeHne NOR, a 3BykOBas KapTuHa BbIMAANT Kak Ha
HWKHEM PUCYHKe, 3HauuT (ha3a B [eiCTBUTENIbHOCTU (ha3a SABMSETCH NPOTUBOMO/I0XKHOM.
[MoBTOpPSAO, 3TO KacaeTcsa akycTukmn cepum ODR.

Ecnn Mmy3bikasibHbIi 06pa3 nokasbiBaeT NPOTMBOMOJIOXHYHO (pa3y, Kak Ha HKHEM PUCYHKe
npegblaywiero cnaiga, ycraHosute nepekntoyarens asbl (Phase) B nonoxeHne REV, ecnu
TOT ycTtaHoBsieH Ha NOR; nnn Hao6opoT — B nonoxeHne NOR, ecnu TOT ycTaHOB/IEH Ha REV.
OT0 BO3BpalLaeT 3ByyYaHMEe B HOpPMasibHYyHO (hasy (BepXHWn PUCYHOK MpeabiayLlero crainaa).
OfOHako Mbl HE MOXeM yTBepXAaaTtb, UTO Tenepb y HAcC BCe B MNOJIHOM MOpsAAKe, Tak Kak pasy
MOXHO perympoBaTb €lle M MjaBHO -- coobuiasa TBUTEPY 3afepXKy MNyTeM W3MeHeHUs
BeM4nHbl TA. BblibnpaTb TOT WM WHOW MeETOof CrieayeT B 3aBMCUMMOCTU OT KOHKPETHOW
cutyaunun. O6bI4yHO, ecnu cnag ®BY TBMTEpPA NOMOrKiA, TO Mydlle MCNoJib30BaTb 3a4epPXKy, a
ecnu cnapg KpyTom — To nepekntyarens asbl. A Boobule, Ay4dwe nonpobosarb TO U Apyroe u
NMOTOM BblbpaTb Hanbonee nNpMemMnIeMbIn BapuaHT.
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(2) Hacmpolika nuHeliHocmu ¢pa3sbl msumepa u muosyghepa ¢ nomouw,bro TA msumepa

3agaB pesynbTathl U3MEPEHWUIA, NMPOAO/IKUM HACTPOIKy (hasbl, U3MEHSIS BennumHy TA TBMTepa. HauMHaem C akyCTuKM CO
CTOPOHbI CUAEHMSI Naccaxupa. HacTpoliky CO CTOPOHbI CUAEHMSI BOAWUTENSI OCTABUM HAa NOTOM, Tak Kak OHa CrioxHee. OaHu
MOAENN NPOLIECCOPOB NO3BO/SIOT BapbMPOBaTh 3aePXKY, M3MEHSsl BpEMS, ApyrMe — U3MeEHsA paccTosiHie. B nepBom ciyyae
[N YBEIMYEHNS 3a[1ePXKN HAl0 YBE/TMUNTL 3HAUYEHNE, a BO BTOPOM — YMEHbLUINTb.

Pe3ynbTar NnepBUYHOI HACTPOIiKM (HopmasibHas dhasa): My3sblKasibHble 06pasbl Kak Ha puc. BBepxy. ITO
aHa/I0rMYHO cxeme ¢ agnadhparmammy pacnosioXeHHbIMU Ha OfHON NINHWMK,

BkNtounTe MOHOCOHMYECKYHO 3annCh U HAUMHaliTe YBE/IMUMBATbL 3a[epXKy TBUTepa, MeAsieHHO, N0 OAHOMY
NEeNneHnio n3MmeHsis BenmumHy TA. O6pa3 TBMTEpa HEMHOro ChyCTUTCS BHM3, a 06pa3 MuaBydepa
NOJAHUMETCS eMYy HaBCTpedy. TO aHa/IOTMYHO NOCTENEHHOMY CMELLIeHUI0 TBUTepa Has3ajl, Kak nokasaHo Ha
CXEMe BBEpXY.



Tenepb 3BYK TBUTEpa W 3BYK MuaBydepa noutu cnmeaetcs. Hawnydywunii BapuaHT — 3TO korga doasa
COBMeLLaeTcs NosIHOCTbI0, 06ecrneunBas BbICOKOE paspeLleHmne, NCKITIUUTENbHY YETKOCTb MYy3blKaslbHbIX
06pas3oB, XOPOLUYH JIMHENHOCTb 3ByYaHUS N OObEMHYI0 My3blKa/lbHYIO CLEHY, BbIXOASALLYKO 3a npegensl
KaOWHbI.

Ecnu ¢aza 6blna HOPMasibHOM, TO 3TN M3MEHEHUSI NMPOUCXOAAT MOc/e CMeLLeHUs perynsatopa GykBasibHO
Ha 1-3 pgeneHus. WHorga pesynbraT NepBUYHbLIX M3MEpPEeHWl aake He HyXaaeTcs B [AONONHUTENbHON
HacTpolike. Ecnu chasa 6bl/1a NPOTUBOMNO/IOXHONM, Perynsitop NnoHago6muTcs CMecTuTb Ha 3-5 geneHunii. Ecnu
Bbl nepemelwjaete TA pgasblle, HO HE C/bILUUTE HUKAKUX W3MEHEHWId, MNN ecnn ob6pasbl ABUrarTcs
Henpeackasyemo, BO3MOXHO, OblIv OLIMOKM NPU YCTaHOBKE, CU/IbHO BMOPUPYET ABepb, YTO-TO He Tak C
aKyCTMYeCKNM 3KpaHOM U/ C YINoM TBUTEpA.

3aBepLIMB HACTPOWKY KaHasla CO CTOPOHbI NAaCCAXUPCKOro CUAEHUS, TEM XX€ MeTOAO0M HacTpoiTe
NUHeiHOCTb (has3bl B KaHa/1Ie CO CTOPOHbI CUAEHUS BOAUTENS.
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(3) Ec2iu mpyoHo Hacmpoumsb ha3y 8 KaHasie CoO CMOpPOHbI Booume/is

[MpucTynnB K HACTPOMKe IMHENHOCTU dpa3bl B KaHasle CO CTOPOHbI BOAUTENS, Bbl NOYYBCTBYETE,
HaCKOJIbKO 3TO c/1oXHee. Korga Bbl NMPUBbIKHETE, Ae/0 3Ha4YUTEeNIbHO YNPOCTUTLCA. A noka c/ywaTtb
Haf0 OYeHb BHMMATE/IbHO, CTapascb onpeaennTb, Kak MEHAETCA 3ByyYaHMe C KaXAblM CMeLleHnem
TA Ha oIHO AeneHne. JTa npoueaypa Tpedyetr MHOI0 BPpeMeHU. ECTb CMbICN cnyllaTb He TOJIbKO C
Kpecna BoauTens, Ho U C CUAeHMAa naccaxupa. B pexxnme MOHO U CTepeo.

Mocne 3aBepLUeHUs HACTPOWMKM KakAoro kaHasna Mo OTAeNbHOCTM U MOJSIHOTO COBMELLIEHUS
thasbl Npu nNpourpbiBaHNM My3blkM 4yepe3 o06a KaHana [I0/HKEH MOSIBUTbCS OYeHb YEeTKUA 1
YCTOUMBBLI LEHTPasibHbIA 06pa3. Ecnum B KakomM-nnbo KaHane as3a He O6blna HacTpOoeHa,
LEHTPa/IbHbIA  06pa3 OKaXEeTCs CABUHYTbIM, WM  MYy3blKa/lbHble  MHCTPYMEHTbI  OKaXyTcsl
pas3feneHHbIMU, Jaxe B MOHOMOHNYECKOWN 3anucu. MpuunHa yalle BCero cBsi3aHa C HenpaBW/IbHOW
HacCTpoOiKoli BpemeHHOol 3aaepxkoil (TA) B kaHasle CO CTOPOHbl BoauTens. B Takom cnydyae
BKNIOUMTE 06a KaHasla OfIHOBPEMEHHO, UTOObI NPOBEPUTL LIEHTPasIbHLIA 06pa3 1 HacTpolite TA
TBUTEPA CO CTOPOHbI BOAMTENS. [oc/sie 3TOro MOXHO NepexoauTb K HAaCcTPOKKe BepTuKasibHOl dhasbl
B KaHas1e Y CUAEHUS BOAUTENS.

Mpy 3TOM O4YeHb BakHO, YTOObI BEpTUKa/IbHAsA (ha3a B KaHa/le CO CTOPOHbI naccaxupa 6bina
y)Xe naeasibHo OTperynmpoBaHa.
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Korga BepTukasibHas (pasa B /1€BOM W MpaBoOM KaHasilax OTCTpoeHa
naeasibHO, B LLEHTPe yCTaHaB/IMBaEeTCA YeTKNin 06pa3, 0603HaYEHHbI
Ha PUCYHKe XeNnTbIM NATHOM. HO ecnn BbICOKME 3BYKN PacXOAAaTCs B
CTOPOHbI (CMHee nATHO) wuan 6ac nepemewaeTca Mo AuaroHanu
BBEpPX-BHU3 (KpacHoe NATHO), TO, CKOpee BCero, He coBMelleHa (pasa
B KaHasle CO CTOPOHbl BoauTens. B aTtom cnydae, npocnywmsas no
OAHOMY KaHaJsly, yBe/inubTe BeIMYMHY 3a4epXKn, 4ToObl o6ecneuntb
TOYHOE coBMeLlleHne hasbl.

Ho pns atoro Hago, 4tobbl yXKe Gblia NpaBu/ibHO HacTpoeHa hasa B
KaHasie CO CTOPOHbI NacCaXXUPCKOro CUAEHWS.

*ECNM BaM HUKaK He yaaeTcs oTperynnpoBaTb BepTUKasibHyo dhasy

Mpexae Bcero nonpobyiTe npoaHanM3npoBaTb BO3MOXHbIE MPUYUHBI, CBA3aHHbIE C YCTAHOBKOW. BoT
HEKOTOopble HanpaBneHUs ANa noucka:

Pacwupsetrca gnanasoH HU3KUX 4acToT
[MpoBepbTe, HET /I BUOpauun aABepn, obpatnte ocoboe BHMMaHWEe Ha ee BHYTPEHHIOH 4acTb. BO3MOXHO,
pe3oHMpyeT 06LIMBKa, a cama ABepb CTYUUT.

CwmelleHa 3ByKOBas CLieHa

MHorga 3ByKOBasi CLiEHa CMeELLAeTcsi, Aaxe ec/M B CBoe BpeMsi M 6blna 3adiuMKcupoBaHa: BO3MOXHO,
cnylaTenb HaxoguTCs He B LEHTPe, a 3BYKW C/ieBa M chnpaBa OTPaxawTcs no-pasHomy. Ho ecnv oHa
CMeLLleHa C/IMLLIKOM Aanieko, 3HaYMT CINLIKOM BeNnKa pasHiuLia B BOCNPOU3BEAEHNM YACTOT /1IEBbIM U NPaBbIM
kaHanamu. MNpoBepbTe HaZEXHOCTb 3alluTbl ABepy OT BUbpauun. MpoBepbTe, OAMHAKOBBI /I aKyCTUYECKue
3KpaHbl (PPOHTA/IbHbIX TPOMKOTOBOPUTENEN.

HeT owyLieHusi NpocTpaHcTBa
Bo3MOXHO, HEBEPEH Yro/, Nof, KOTOPbIM YCTaHOB/IEH TBUTEP.
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2, Hacmpolika ¢ nomouwbro TA ¢pa3bl cabsyhepa u muosyghepa

O6bI4YHO TOuKa nepexoga mexay cabBydepom M MnaBydepoM HaxoAUTCH B Auanas3oHe HU3KUX YacToT.
BonHa Tam A0CTaTO4HO AJIMHHAA, N eCniu UMeeT HOpMasibHY ddasy, TO nocsie NepBUYHON YyCTaHOBKM TA
0COObIX Npo6nemM Tam He BO3HWKaeT. OpfHako Aaxe ec/n nepexof KpoccoBepa coefuHeH HOpMasibHOM
haszoil, TO C BTOPXEHMEM 4acTOTHOro cnaga cabsydepa B 60/nee BbICOKME YacTOTbl MuaBydepa dasa
HayMHaeT noBopayvMBaTbCs, YTO OKasblBaeT oTpuuatenbHblin adhdekT Ha CU/HY-gmana3oH muasydiepa.
Hepenko BO3HMKaAeT aHOMasiMsg Ha 4acTtotax 6/m3kmx K 160 'y wvnm 200 u. 31O cmasblBaeT artaky
MMMNYNbCHBIX 6ACOBbLIX HOT, TaKMX Kak yaapbl 6apabdaHa. XOTs npu 3TOM Mbl C/bIWMM 6ac C AOCTaTOYHOWN
[POMKOCTbIO 1 BCE 3BYKOBblE KOMMOHEHTbI CBA3aHbl HOPMasibHOW (ha3oii.

Jaxe ecnun obnacte nepexoga
NMeeT HopMaslbHYHO hasy,

A

HO Korga doasa OoKa3blBaeTCA 34ecCb,
MEHAETCA ee HalnpaB/eHune,

n B obnactu cpegHero 6aca MnosiB/ISATCA NCKaXXEHWS.

S0H =z 200H =



Hacmpoliika TA 015 cabsyhepa

AucK ona TectupoBaHus

34ecb pekomeHAyeTcs My3blka, HacbllWeHHass HU3KMMM YacToTamu, C LUMPOKUM Anana3oHoM 6acoBbIX HOT U
YACTbIMWU 1 YETKUMW yaapamn bapabaHa.

PekoMeHA0OBaHHbIN guck | Brian Bromberg WOOD2
Tpek 1, Caravan

bBac HauMHaeT Temy, 6apabaHbl NogaepxmBatoT
ee, Kak bbl noaTasnkueas.

MouwyHoe 3MOUMOHa/TbHOE BO3/eicTBME.
Xopowas 3anicb atakn 6aca n bapabaHos.

MomeHsAnTe ¢hady B cuctemHom pexnme Ha NOR vnn REV 1 npoBepbTe pesysnbtaT Ha cnyx. Ecnin 6ac 3ByunT
rPOMKO, 3HAUMUT pa3a HopmasnbHas. MNepenante Kk TA 1 yBenuusTe 3agepXky. Ecnm Bawa mogesns undpoBoro
npoueccopa MN03BONAET yKasbiBaTb BpeMs, yBenuyste 4yucno. Ecnu Bawla MoAenb NO3BOSIAET YyKasblBaTb
TO/IbKO pacCcTosiHMe, YyMEHbLUNTE YNCO.

[lnana3oH cmellleHuss obpasa cabBydepa He CTOMb BEVK, KaK Y TBUTEpa, NO3TOMY, U3MEHUB BeNMUNHY TA Ha
1-2 nenexwus, Bbl BPAA NN YCbILUNTE pasHuly. MoHagobutcs npolitn 5-10 aeneHwuii.

CnywaiTe 3ByyaHue B 06s1acT, 0603HAYEeHHOW XXeNnTbiM MATHOM Ha PUCYHKe Mpedblaywero cnanga.
Hannyuwei BennunHoin TA ana cabeydiepa OyaeT Ta, Npu KOTOpPoW 6acoBble HOTbI ByayT 3ByYaTb Hambosnee
YBECUCTO 1 OTYET/INBO, a y 6bapabaHOB NOSABUTCA Hanbosiee YncTas N Apkas araka.

Ecnn ¢ yBenuMueHneM 3afepXKy W3MEHEHWUs OCTalTCs He3HAUUTENbHbIMU, MOXHO HA060pPOT YMEHbLUUTb
3aepxky. Monpobyite To 1 Aapyroe. Mpu yMeHbLUEeHUN 3aePXXKN YNC/IOBOE 3HAYEHME MOXET ONyCTUTLCS A0
0. B 3TOM C/ly4Yae NepekIlUMTECh Ha PEXUM BBOAA PACCTOSIHAS U YBENMYLTE TaM 3HAYEHME.
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Lllaz 4, Hacmpolika kpoccosepa u TA 0159 3-nNo/10CHOU cucmembl

KoHuenuua HacTponku (ppoHTasIbHOW 3-MNOMOCHOW CUCTEMDI

HacTpoiika dppoHTaNIbHO 3-NOSIOCHOMN CUCTEMbI ropasfo C/0XHee, YeM 2-NosI0CHON. YTo6bl A0OUTLCA OT Hee
YAO0B/IETBOPUTE/ILHOIO KayecTBa 3By4aHUsS HEOOX0ANMMO 3aTpaTuTb B HECKO/IbKO pa3 60sibLe cul 1 BpemeHu. [leno B
TOM, YTO B 2-MOJIOCHON cucteme MuaBydep 06CyXMBaeT 3ByvaHMe MNOYTM BCEX MY3blKaslbHbIX MHCTPYMEHTOB,
TBUTEP OepeT Ha cebsA rapMoHuKM, a cabBytep — OCHOBHble TOHA 6acOBbIX MHCTPYMEHTOB M HU3KOYACTOTHbIE
athbdhekTbl. TO ecTb, Mnagsydep nepedaer OCHOBHOW TOH OONbLUMHCTBA WMHCTPYMEHTOB, @ TBUTEP — FapPMOHUKM
BbICLLEro nopsiika. M aToro BMNosHe A0CTaTovyHO, ec/nv AUHaAMMUKU NPaBWU/IbHO COedMHEHbI Mexay coboi. Pa3spbis
MeXAy OCHOBHbIM TOHOM M rapMOHUKaMn B MnaBydepe B Kakon-TO Mepe BOCMNOJTHAETCA ONTUMasIbHOW HaCTPOKOM
crnaga kpoccosepa. CabBydep, muasydep v TBATEP OT/INYAKOTCA MO XapakTepy. B 2-nosocHoin cucteme muasygep
BOCMPOM3BOAUT OCHOBHYK 4acTb My3blkM (COGCTBEHHO My3blKy). [lasiee ponu pacnpegenstoTca: TBUTep
nogJepXnBaeT BbiCLUNE rapMOHKKK, a cabBydiep — cynepbac.

B 3-nonocHoli cucteme nosoca muasydepa, rae CcocpeaoTodeHbl TOHA OGONbLUMHCTBA  My3blKaslbHbIX
MHCTPYMEHTOB, pacnpefeneHa Mexay [AByMs AvHamukamu. Muasydep 6epeT Ha Ccebsi HMDKHIOW MOSI0BUHY
[vanas3oHa, a cCpefAHe4yacToTHbI AMHAMUK (Qasiee NpPoCcTO CPpeaHevYacTOTHUK) — BepxHo. Oba AMHAMMKA [AO/MKHbI
MMETb COBEPLUEHHO OAMHAKOBbIA xapakTtep. OHWM [O/MKHbI ObITb WAEa/IbHO OTPEery/iMpoBaHbl Mo dlase U
ob6ecneymBaTb XOPOLLYH My3blKaslbHYH CBS3HOCTb.

Ho Beab ecTb elle v TBuTep. Ecnu muasydep 1 cpeaHevyacTOTHMK XOPOLLIO COYETAOTCA MeXay cCob60l, C HUMK
Hafo elle uaeanbHO CTbIKOBATb M TBMTEP, BOCMPOU3BOASLUNIA FAPMOHUKA BCEX WMHCTPYMEHTOB. 3HAuuT, 4YTOObI
[10NO/THUTL CUCTEMY CPeAHEevYacTOTHUKOM, NoHaaobuTcs (1) onpeaenntb ero Hauayyllyto )asoByt XapakTepUCTUKY
M Ouana3oH BOCMNPOM3BOAUMbBIX 4acToT, (2) peann3oBaTb XOPOLIYH CBS3b € MuaBydepoMm, (3) onpeaenvtb
ONTMMasibHble BapuaHTbl COeAUHEHMST C TBMTEPOM. TPEXNOoNocHast cuctema He OyaeT 3BydyaTb Nyulle 2-MoJsI0CHOA,
€Cc/in  OOo/KHbIM 06pa3oM He OTpPery/impoBaTb CBA3b MeXay MuaBydepom u cpeaHevacTOoTHUMKOM. 3aTto ecnu 3-
NonocHasi cucTemMa OTCTPOEHHas UaeanbHO, 2-NOI0CHAA HUKOTAa He CPaBHUTCSA C Heli NO 3ByYaHuto.
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lNpouyedypa HacmMpoliku 3-noJIocCHOU cucmembl

MeTop HaCTpOVIKM Cbl/lflepa nponyCckaHnAa HWMKHUX 4aCTOT HE OT/IN4aeTcd OT MeToda AJiA 2-
MOSTIOCHON CUCTEMBI, Kpoccosep BbIrAaUT Tak:

CaobByctep -~ MuaBydep — CpegHevyaCTOTHUK — TBUTEp

HacTpoiiTe B yka3aHHOW nocriegoBatesibHOCTU. Npu HacTpoiike NUHENHOoNn dha3bl C MOMOLLbIO
TA HaunHailTe ¢ pesy/nibTaTtoB M3MEPEHWIA, KaK 1 B C/lydae C 2-NosI0CHOM CUCTEMO.

Mexay mnasydepom n cpegHevyacTOTHUKOM — MexXay cpefHe4aCTOTHUKOM U TBUTEPOM
- Mexay mnaBydepom n cabBycepom

HaCTpOIZKa Cba3bl npon3BoAnTCA B YKa3aHHOM BblLLE MNMOPALKE.
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1, Hacmpolika kpoccosepa (hpoHMasibHoOU 3-no/10CHOU cucmembl

*[lnanasoH NOPLIHEBOro Xo4a U AnanasoH pa3fe/sieHHOro pe3oHaHca

Cpean HECOMHEHHbIX AOCTOMHCTB (PPOHTa/IbHONM 3-NO/OCHOI CUCTEMbI — OT/IMYHbIE (DA30BbIE XapaKTePUCTUKM
N Masible UCKaXKeHMS. DTO CTAHOBUTCSA BO3MOXHbIM Gnarogaps TOMy, UTO BCe AMHAMUKL paboTaloT TOMIbKO B pexmme

MOPLUHEBOTroO XoAa.

UTo Takoe MOPLUHEBOI XoA4 W pasferneHHblii pe3oHaHC? 3ByKOBasi KaTyllka, PacnosioXeHHasi B LIEHTPE,
BMOPUPYET Noj BO3AEWCTBMEM CcuUrHana, Audgdy3op HauMHaeT Pe3oHMpoBaTb W AMHAMWUK M3daeT 3ByK. [1pu
onpeneneHHol BbicOTe TOHA LieHTpasibHas YyacTb AnadparmMbl U ee Kpast No NepuMeTpy OKPY>XHOCTM CMELLIaTCS Ha
O[IMHAKOBOEe paccTosiHme. Takoe [ABWXeHMe accouuuMpyetcss B ABWKEHMeM MopliHa. Ho koraa BbicOTa ToOHa
NOBbILLIAETCS U ABMXEHMEe 3BYKOBOW KaTyLUKW YCKOPSIETCS, NEepUMETP AnadiparMbl He ycneBaeT 3a [ABWKEHUSMU
LIeHTPa/IbHOI YacTh U HAYUMHAET OTCTaBaTb. DTO SAB/IEHNE Ha3blBAETCS pasfeNeHHbIM Pe30HAHCOM.

[Mpwn HacTpoiike KpoccoBepa 3-N0I0CHOW CUCTEMbI BaXKHO
CHayasla HalTu rpaHuly MNOPLUHEBOro  Xxoga W
pasfenieHHoro pesoHaHca muasydepa. Ob6nactb BO3Jie
9TON rpaHuubl 6yaet onTuMasibHbIM MEecToM  ANs
onpeaeneHns NEPEXoAHON TOUKKU MeXay MuaBydepom U
cpeaHeYacTOTHUKOM.
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(1) OnpedenieHue 2paHuy NOpwWHeBo020 xo0a U pasdesIeHHO20 pe3oHaHca Mmuosygepa
34eCb HY)XHa My3blKa C CU/IbHOW aTako Ha HMXXHUX YacToTax M 0AHO06pa3HbLIM PUTMOM.

Shannon Cufman
[vck ana tectmpoBaHus Loud Guitars Big Suspicions
Tpek 1, Few And Far Between

[locTaTo4HO poBHast /vMHUA  (hoHOBOro 6Gaca. 3JHepruyHoe
3ByYaHMe C Xopoweil aTakol. Jlerko pacnosHarb [nyLeHue
6acoBbIX HOT.

MpenmyLecTBEHHO CPeAHME N HU3KNE YaCTOThI.

MpurnywmTe Bce AMHAMMKM CO CTOPOHbI MACCaXMPCKOro cuaeHusi, kpoMe Muasydgepa. [o onpeaenexHus cnaaa
npoLieaypa Ta xe, 4To 1 ANs 2-NosI0CHON CUCTEMBI.

Cnywasi 3BykM B 006n1actn, 0603HAYEHHOW KpacHbIM MNATHOM,
HauMHanTe NoHmxarb Yyactoty ®HY. Bbamke K KpacHOMY MNATHY Bbl
HagetTe TOYKy nepexoga muasydepa, rae 3ByyaHMe CTaHOBUTCH
OCOOEHHO 3HEeprMyHbIM. 3TO0 U ecTb [paHuua guanasoHa
MOPLIHEBOrO Xo4a W pasfesieHHOro pesoHaHca Muasydepa.
Halgute 34ecb TOYKy, KOoTopas ob6ecneumBasia Obl Haunyullyto
nepegadvy HIOAHCOB B LIE/IOM.

Mockonbky MuaBydoep Oyaetr paboTarb TO/bLKO B AuvanasoHe
MOpPLUHEBOrO XoAda, ero (pasoBble XapakTEPUCTUKM  CUJTbHO
N3MeHATCA. O03TOMY CHOBa OTPEerynupyinTe KpytusHy cnaga ®HY
mMuaBycbepa. Haigmute Takoin cnag, npuv Kotopom 6ac B obnactu
KpacHOro nsiTHa Ha puc.crneBa Obl1 6bl HanMbosee HUSKUM W
YBECUCTbIM.




(2) OnpeodesieHue cnada ®BY cpedHedyacmomHukKa

[CK ANnsi TeCTUPOBaHUS

CpegHevyacTOTHUK OKa3blBaeT 00/bLIOE BNAUAHME Ha Auana3oH 4vacToT muasydpepa. B gaHHom crnydae
Hanbonee nogxoAsulen Ans TecTupoBaHus 6yaeT My3blka, B KOTOPOW 3a[eiiCTBOBaH BECb YACTOTHbIN
AnanasoH, C eCTeCTBEHHbIM 3ByYaHneM, 6e3 0cobbix 3pheKTOB.

PekomMeHA0BaHHbIN ANCK

oac.

YmepeHHast peBepbepauusi, nerkne 6apabaHbl U MArKUi
bac oxBaTblBaeT LUMPOKNIA HOTHbIA AManasoH.
OpHoobOpa3Has akkopgoBas MPOrpeccuss B HUMKHUX W
cpeaHux yactoTax. Bokan ¢ o6wunpHoii nHcopmaumein B ,
CU-pgmana3oHe, MHoOro o6epToHOB. BbiCOKMe HOTbI 3ByYar
MSAIKO 1 OTYET/INBO.

Jennifer Warnes The Well
Tpek 2, It’'s Raining

v o —
HRRIITR WARKTS

- Al

/;ﬁ\.

34ecb onpegenderca Takke u  asa
cpefHeyacTtoTHMKa. [epekntoyasacb C
NOR Ha REV, Bblbepute nosuumio, npu
KOTOpOM My3blKaslbHble 00pasbl 060mX
ANHAMUKOB COBMECTU/INCH Obl
nocepeguHe. JlobutbcAa 3Toro OGyaert
nerye, 4em B criyyae C TBUTEPOM.

B KaHasie CO CTOPOHbI NacCaXMpPCKOro CUAEHMA NpUrIywmnTe Bee,
Kpome muasydepa. 3agante nosuuymo THROUGH (TpaH3nTt) anga
obnactu cpegHux yactor ®PHY. Ob6paulad BHMMaHWE Ha 3BYKWN B
006M1acTaX, [MOMEYEHHbIX Ha puc. cneBa KpacHbiMm (PHY
muasydepa) M cuHum (PBY cpepgHeyacTOTHMKA)  NSATHaMW,
HanaMTe TakoiW cnaf, KoTopbld obecneuvMBan Obl OULYLIEHUE
Le/IOCTHOCTM AManas3oHa, He AaBasl appekta mMackmpoBaHUSA U
COXpaHsan xopoulyt peBepbepaunto. NMomHUTE, UTO MUABYchep U
CpeAHevYacTOTHMK — 3TO OAUH AMHaMUIK.
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(3) OnpedeneHue cnada PHY cpedHeyacmMoOMHUKa

B [daHHbIn MOMEHT nepexogHas Touyka PHY cpegHeyacTOTHMKA
\ yCTaHOB/lIeHa Ha camMoOe BblCOKOoe 3HayeHne — 20 kl'y. Ob6paias
BHUMaHMe Ha BOKasl (CMHee nATHO), a Takke Ha 6ac u araky

) bapabaHoB (KpacHOoe nNATHO Ha puc. cnesa), nopodepute
e onTuMasnbHbln cnag ®HY. Hangute Takoe 3HavyeHue, Npu KOTOPOM
BOKaU1 He Obl/1 Obl KpuyalmM, HO B HEM He [AO/DKHO MOSAB/IAMCA U
nuwHero wyma. Mpu aTom 6acoBble HOTbl A0/MKHbI ObITb YNCTLIMU U
C/IbILLEH 3BYK KacaHuns CTPYH naibLuamu.

(4) OnpepeneHne Toukn nepexoga ®HY cpegHevyacTOTHUKA

AVcK ona TectupoBaHus

Touka nepexoga PHY cpegHeyaCTOTHMKA OKasblBAET OrPOMHOE BNMSHME Ha KayecTBO 3Byka B 006/1acTu
nepexoga Ha CTblke C MuaBydepom. oaToMy My3bika A0/KHA UMETb O0/bLLIOE KONMMYECTBO MHJpopmaumn ¢
CY-guanasoHe.
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Jacintha Autumn Leaves

PekomMeH10BaHHbI Tpek 10, Moon River
[INCK

Cnywarte 4acTb a kKanenna nepsoi
NOMOBWHLI Tpeka. B nay3ax p[o/mkHa
nepegasaTbCs pesepbepaymsi.

£

Cnywas 3By4aHue B gnanasoHe npumepHo 300 Mu-3 kl'y, (cuHee
NATHO Ha puc.cnesa), HaynMHaNTe MNOHWKATb MNEePEXOAHYIO

& yacTtoty ®HY.
B 3-N0/I0CHOU cucrteme CHavdyas1a

onpenensietcs cnag ®BY TBUTEpA, @ NOTOM MoabepuTe Takyr TOUKY nepexoga, Npu KOTOpoin Bokas 6bin Obl
Touka nepexoga. Mpouedypa Ta Xe, Yto u | CbIEH C BbICOKUM paspelleHvem, He 3ariylasics, HO U He

AN 2-NOIOCHO CUCTEMBI. CTAHOBW/ICS Gbl KpUUaLLM.
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(5) bBasiaHC 2poMKocmMu cpedHe4YacmomHUKa

PekomMeHA0BaHHbIN ANCK

“7’3“"{'-'"

X

[Mpn HacTponke 6GasnaHca FPOMKOCTU 3-MOJIOCHOWN
CUCTEMbI OTpPEeryimpymnte cHadana 6asaHc wmexay
MuUaBydbepom N cpeaHevyacTOTHUKOM, MOTOM, BK/1HOYMB
TBUTEP, OTPErympymnTe rpoOMKoCTb TBUTEpa. Nog KoHel
BK/louMTEe cabeydoep 1 nNpu COBMECTHOM 3BYy4YaHUN BCEX
[POMKOroBOpuUTENEN oTperynupymrte POMKOCTb
cabsydepa. Ecnin, 0cobeHHO Npu HAaCTPONKe rPOMKOCTHU
B CU-ananasoHe, He BydeT 3ByyaTb HU MuUaBYydep, HU
CpeAHe4yacTOTHNK, O4YeHb JIerko [AOMyCTUTb OLUUOKY.
OTtperynupoBaB 6GaslaHC  [POMKOCTW,  NpOBepbTe
Hanbosiee TOYKY  KpoccoBepa, MNOCMOTpPUTE  He
obpa3oBasioCh /i1 B HEW 3a3opa.
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2, Hacmpolka TA 8 3-no/s10cHOlU cucmeme

HacTpoiika BpeMeHHOW cuHxpoHusaumun (TA) dpoHTanbHOW 3-NOSIOCHON CUCTEMbI B
OCHOBHOM BbIMNOJTHAETCSA Tak Xe, Kak 1 B 2-N0SI0OCHOMN.

3HaueHune 3aepPXKn NoBbILLAATe NOCTENEHHO U NOHEMHOrY. [INCK ANs TECTUPOBAHUS TOT Xe.

HacTpoiiky BbINONHANTE B  criedylowem nopsagke:  mMuasydpep-cpefHeyacTOTHUK,
cpefHeYacTOTHUK-TBUTEp, cabBydep-munasydep.

[Ns OCTUXEHNA NTMHENHOCTU hasbl 3alaeM CpeIHEYACTOTHMKY BO0/bLLYIO 3a0ePXKY, YEM
muasydepy. Nepexoanm K TBuTepy. 3agaem emy 60/bLUYIO 3alE€PXKY, YEM CpeAHEeYaCTOTHUKY.
To ecTb, perynnpoBky TA TBUTEpa BbINOSIHAEM NOC/IE CPpefAHevyacTOoTHUKa. Takum obpasom,
TBUTEP «OTCTaeT» OT CpefiHeyacTOTHMKA, a TOT B CBOK o4Yepellb «OTCTaeT» OT MuaBydoepa.

S D 2B S
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lMpoyedypa Hacmpoliku TA hpoHmasibHol 3-rosIOCHOU cucmemMbl

Kak 1 B 2-M0/I0CHOI cUCTeMe, HACTPOMNTE Kax/blii KaHan Mo OTAENbLHOCTU, A06MBAsACL NMMHERHOCTY ha3bl. HaunHaliTe ¢ kKaHasa co
CTOPOHbI MACCAXNPCKOT0O CUAEHUSI.

1.  BbINOMHUTE NEPBUYHYIO HACTPOIKY 1 BBEAWUTE pesynbTarhl namepeHuii. D

2.  Mpurnywmnte TBUTEP, YTOGbI CAbIWLATL TOILKO MUABYAIEP U CpeAHeUYacTOTHUK. [lo6aBbTe 3aAepXKy ANs CPefHevYacTOTHMKA,
oTperynupyiite ee Tak, 4To6bl [A06WUTLCA JSIMHEWHOCTU hasbl. MOCKO/LKY B TOUKE NepexoJa Mexay Muasydepom wu
cpeaHe4YacTOTHMKOM BOSIHA AJ/IMHHee, YeM B TOuke nepexoda K TBMTepy, TO NpV HOpMasibHOW hase Bam NOHAA06UTCS
MUHOBaTb 3-5 fleneHunit. HacTpoiika npyu NpoTUBOMNOMOXHOI (ase TpebyeT 3HAUMTE/TLHOTO YBE/IMUEHUSI BPEMEHMN 3a1ePXKN,
NoaToMy ceityac 3aHUMaTbCA 3TUM He CTouT. @

3. TMpu nepBuYHOI HACTPOIKe 3a/aiiTe A1 TBUTEPA TaKylo e Be/IMUMHY 3aePXKu, YTO U AN1A cpefHedacToTHuKa. @)

Bkounte 3ByyaHme Muasydgepa, cpeAHeuyacToTHUKA U TBUTepa. YBeNunusTe 3afepXKy TBUTEpaA U OTperynupyiite 3HadeHue
TA, [06UBasACh NMHENHOCTY thasbl. METO HACTPOKM TOT e, Kak U AN1A 2-MosI0CHOI cucTembl.@

HacTpoiiTe 3HauyeHne TA ans cabsydepa. MNpoueaypa Ta xe, 4To U AN 2-nos0CHON CUCTEMBI..

3aKOHUMB HACTPOIKYy KaHasia CO CTOPOHbl Maccaxupa, HacTpoWTe aHaslorMyHbiM 06pa30M KaHa/l TO/IbKO CO CTOPOHbI
BoguTens. Ecnu BO3HMKAKOT Npo6iemMbl C aHa/M30M 3BY4YaHWs OOHOrO KaHasa, BK/uMTe oba KaHana, Kak B cnyyae c 2-
NMOIOCHOW CUCTEMOM, 1 NPOBEpPLTE LIEeHTPasIbHbIA 06pas.

Ha aTom HacTpolika KpoccoBepa M BPEMEHHOI cuHXpoHu3auun (TA) 3aBepluaeTcsl. Tenepb NpocnyLuanTte
pasHylo Mo XapakTepy My3blKy, NPOBEPLTE KAYeCTBO 3ByKa — CUCTEMA A0/KHA 3BYYaTb A0CTATOYHO XOPOLLO.
Ecnm c KayecTBOM 3Byka €CTb Mpo6GneMbl, He NEepexoAuTe K HaCTPOWke C MNOMOLLbH 3KBaslaisepa.
AKyCTMYeCKas cucTeMa HacTpavBaeTcsi PeEry/iMpoBKoli kpoccoBepa 1 TA. EC/M Mbl CTAHEM MbITATbCSA PELLNTD
Npo6nembl C NOMOLUbIO 3KBasalidepa, 3T0 NPUBEAET K HENPUATHbIM nocneacTeusM. CTONKHYBLUWUCH C
npo6nemoli kayecTBa 3ByKa, NMOBTOPUTE MPOLECC HACTPOMKM C camoro Hadana. Ecnu npobnema ocrtanach,
NpPoBeEpPLTE NPaBWU/ILHOCTb YCTAHOBKM.
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Lllaz 5, Hacmpolika ¢ noMmowbro 3KBasalizepa

1, HayasibHble yCTaHOBKU
HauanbHble yCTaHOBKM 3KBasian3epa BblpaBHMBAKOT IPOMKOCTb Ha BCEX YacToTax 060omx kaHasioB. NMpn aTom

MCNOMb3YTCA TecToBble curHasbl (B guana3oHe 20 My-20 kly, 31 nonoca), 3anucaHHble C OAWUHAaKOBOW
FPOMKOCTbIO A/1A KaXKA0ro kaHasna.
%MoprotoBbre CD C 3anuUCbI0 TECTOBbLIX CUTHAI0B Ha 31 nonocy

TecToBble curHasibl 3anuckiBaroTcsa ¢ yposHem 0 ab n -20 ab. Bepcua ¢ -20
AB ynobHa TeM, 4YTO NO3BOMSAET MPOU3BOANTL PETY/IMPOBKY NPU FPOMKOCTMH,
Ha KOTOPOW Mbl 0ObIYHO C/yLLaeM MY3bIKY.

(1) HacTpoiika rpOMKOCTU N 6aniaHCa YacToT MO TECTOBOMY CUTHasny

MpoBepbTe, rAe pacnosaraercs LEeHTpasibHbli 06pa3, BO3HUKAKLIUA Mpw
BOCMPOM3BEAEHNN MOHOGDOHNYECKOW 3anncu.

MpeanonoXmm, OH HaxoAMUTCS B TO4YKe, OOO3HAUEHHOW Ha PUC. XENMTbIM
naTHOM. NoHavany ans 6onbliero yao6ctea MOXETe MOMETUTb 3Ty TOUKY
JIUIMNKOW JIEHTOW Ha CTEK/e.

PekoMeHA0BaHHbI auCK

MpocnywmnBasi TECTOBbIA CUrHan, OTCAEXWUBaliTE MEeCTOMNOJIoXEHNe
06pa3oB Ha pasHbix vacToTax. ECnM ueHTpanbHbIi 06pa3 HaxoauTtcs
nocepeanHe — Tam Xe, rAe W XenToe MNATHO, OnpeAeneHHoe C NMoMOLLbH
MOHO 3anucy, 3HauuT TporaTb 3KBanalisep He Hago. Ecnv o6pas cmelleH
BNpaBo (CMHee NSTHO), OMyCTUTE PEerynsitop AaHHOli 4acToThbl cnpaBa U
nogHMMmMTEe cnesa. Ecnu UeHTpasibHbI 06pa3 cMmelleH BeBo (KpacHoe
NATHO), OMyCTUTE PEerynsitop c/fieBa W MoAHMMUTE crnpasa, Ao6uBasich
COBMELLIEHWSI KPACHOIO MATHA C XENTbIM.
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TecToBble CUrHasibl NMPOCNYLUMBAATE MO BOCXOASLLEN, HAuMHas C HWXHUX 4acToT. VHaue

TPYAHO GyaeT onpenennTb pasHuly B rpomkocTu. Havas ¢ 20 'y, He nepeckakuBaiite K 20 kI —
NpocyLmBanTe BCE NO NOPSIKY.

Ha cambIx HM3KMX YyacToTax o6pa3 He nosiBisieTcs. 3ByKOBOl 06pa3 hopMupyeTcsi, HaunHas
npumepHo ¢ 63 Iu. Mockonbky 6ac Huxe 50 I HEBO3MOXHO HacTpauBaTb B /IEBOM MNPaBOM
KaHasniax no oTAeNbHOCTW, HAacTpauBaiTe To/bKO 6anaHc rpOMKOCTU. Kpome TOro, Ha HavaslbHolj
CTafln He CTOUT 3aHUMATbCS PeryMpoBKoii hasbl, Tak kak 6ac ot 20 My Ao 31,5 Iy, 0YeHb TPYAHO
yCNblLLATb, BOCMPON3BO/AA TECTOBbIV curHan. To Xe caMoe KacaeTcsl U BbICOKMX 4acToT oT 16 KIu
0o 20 kl'y. ®asy B 3TMX Anana3oHax Ha AaHHOW cTagumn HacTpamBaTb He Haflo.

Ha uyactotax 2,5 klu-5 KIy rPOMKOCTb KaXeTCA C/IMLWKOM OO0/bLIOM U 3BYK MOJyYaeTcs
Kpyyaium. ST0 CBA3AHO C 0COOEHHOCTAMM YesioBeYeCKoro cnyxa. Ecim mbl NOHU3UM TPOMKOCTb,
CAenaB ee TakoW Xe, Kak Ha OPYyrux yacrtotax, TO OKaXeTCH, YTO 3By4YaHUI0 OydeT HefocTaBaTb
BepxHen cepeanHbl. NoHM3bTe TPOMKOCTb B 3TOM Auana3oHe, HO HEMHOro. Ecnm e 4acTtoTbl B
aTOoM 061aCcTK ByAYyT CNbIWHbLI HE OYEeHb IPOMKO, 3HAUUT, eCTb Kakoin-To AediekT. banaHc rpomMKoCTw
cnepfyet yctaHaB/MBaTh Tak, YUTOObl BCe YaCTOTbl ObI/IN CMbILWHbI O4MHAKOBO.




(2) Ecnu Ha kakoli-mo Yacmome 38yK o4eHb muxuli u/lu HeBO3MOXHO Hacmpoums o6pas S

B HekoTopbIX cnyvasx, korga obpas 3Byka Ha KakOW-TO 4YacToTe HaxoauTcs
Janeko crnpaBa WM [asleko C/fieBa, Kak MNoka3aHO Ha puc., MU
BOCMNPUHMMAETCA Kak O4YeHb MaNleHbKNA, HAM TaK U He yaaeTcsl COBMECTUTb
ero C TO4YKOW, 0603HAYEHHOW XEeNnTbiM NATHOM, MNepemewasi perynaTopsbl
aKBanamsepa

Ecnv cuibHO CcMeLleHHbI BNpaBo UM BNeBO o6pa3 npeactaB/iserca Ha
KaKon-TO YacToTe o4eHb 60/bLUMM, 3HAYUT HEe OTPEryMpoBaHbl HE TOJTbKO
GasiaHC rpOMKOCTHU, HO 1 dha3a. Ecnm ¢ nomoLLbo sKkBanainsepa Bbl CU/IbHO
cMecTuTe 6asiaHc cnpasa HasieBo, hasa TOXe CMecTUTCS cripaBa Has1eBo.
MocTaparitecb M3B/eYb NOMb3y N3 3TOr0 adpdpekta n cmectute GanaHc B
06paTHyl0 CTOpPOHY. Takoil crnocob no3BOMIAET WUCNPaBNATb HE TOJIbKO
pasmMbITble 06pasbl BAasieke OT LEeHTPa, HO 1 B/IN3KO K LEHTPY.

Ecnn obpa3 Ha kakoin-nmbo 4acToTe pacTekaeTCs HacTO/IbKO, YTO TepsieT
chopmy, McnpaBuUTb 3TO 3KBaslan3epOM HEBO3MOXHO. HacTpolite TONbKo
6anaHc rpoMkocTu. Ecnm obpas He ouyulaeTcs, a rPOMKOCTb 4depecuyp
Masia, CKOpee BCero, Ha 3TOW YacToTe JIEBbI UMK MpaBblii KaHa MMeeT
NPOTUBONONOXHYIO pa3dy. B 3TOM cnyyae He cnegyetr HacTpavBatb
FPOMKOCTb U HE HaZ0 HMYEro genartb C 3KBasiaki3epom.
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CwnbHO nOBbIWATL TPOMKOCTb 3KBasiaiidepa AoMNycTUMO Wb B TOM C/lyyae, Korga o6pas
PacMoOXeH TOYHO B LEHTPE, HO 3By4UUT TUXO. Ecniv obpa3 HEMHOIO CMELLEH, YCTAaHOBUTE €ro B
LIeHTPasIbHYI0 NO3ULMI0, AENCTBYS pPerynsTopammn NeBOro 1 NPaBOro KaHas10B aKBaslalisepa.

Ecnn obpas HegocTtatoyHO OTYET/IMB, MOABUraimTe MNOCU/IbHEE PErynaTopbl /IEBOr0 UM MpaBoro
KaHa/10B, 4TOOblI npuaatb emy O60/bly 4YeTKoCTb. OAQHako He CTOUT HadesaTbCHd, 4TOo 06pas
06s3aTe/IbHO YCTaHOBUTCA NO LEHTPY. Ecnin 06pas UCKNUMTETbHO Pa3MbITbI U NIOKaSIM30BaTh €ro
HEBO3MOXHO, TOrga NpPoCcTO HaCTPoNTe perynsaropamu akBasansepa b6anaHc rpomkocTn. Ecnm xe
NoKanni3oBaTb 06pa3 HEBO3MOXXHO U TPOMKOCTb MOYTM OTCYTCTBYET, TO 3KBas1lan3ep B 3TON CUTyaLlum
HaM He NOMOXET.

Pa3HMua B TPOMKOCTM Ha pasHblX YacToTax MOXeT OblTb CBA3aHa C 0OCOBEeHHOCTAMU
rPOMKOroBOpuUTENA, C 06pasoBaHNEM MMKa Ha YacToTe KpoccoBepa Un C BO3HMKHOBEHMEM CTOAUYNX
BOJIH B KabnHe aBTOMOOUAA. BO MHOIMX c/iydasix 3T0 MOXHO UCMPaBUTb C MOMOLLbLIO 3KBasianiepa.
Ho yacTtoTa, Ha KOTopon o6pa3 He No3uUMOHMpPYeTCH, npeacrasnder npobnemy. [laxke B XOPOLUMX
aBTOMOOW/IbHbIX ayaMocUcTeEMax MOryT BO3HUKaTb NPO6/1eMbl HA HEKOTOPbIX YacToTax, HO B ugeane
NX creayet MNoOMHOCTbK YCTpaHATb. EcCnM  KonMnyecTBO 4acTOT, Ha KOTOpbIX 06pa3sbl He
JIOKa/IN3yTCA, AOCTATOYHO BEJIMKO, CKOpee BCEro ectb Npo6/emMbl C BpEMEHHON CUHXPOHU3aLNE
(TA), nepexogHON 4acTOTON UK C YCTAHOBKOW — BCE OHW OKa3sblBalOT OTpULATE/IbHOE B/ANAHME Ha
BOCrnpou3BeneHne. HeobxoamMmo NpoBepuTb NPaBUIbHOCTb YCTAHOBKM U/ NOBTOPUTL HACTPOWKY.




87

2 . Hacmpoiika rno «HamypaJibHbIM UHCMPYyMEeHMmam»
AucK ona TectupoBaHus

[anbHelillas HacTpolika npegnonaraeT 3By4YaHuWe J/1IEBOTO W NPaBOro KaHasioB OAHOBPEMEHHO. 3[ecb
XenarenbHo nogobpatb My3blKy C MUHUMYMOM WHAMBWAYaslbHbIX OCOBEHHOCTEN, C paBHbIM KOMNYECTBOM
HWU3KMX M BbICOKMX YacTOT M CO 3BYKaMW yAO0GHbIMW A1 HACTPOVKN CUCTEMbI C MOMOLLbIO 3KBasaisepa. Ho
MOCKOMbKY OAWH AWCK Bpsd, NN 6yaeT oTBeyaTb BCEM 3TUM TpebGoBaHMSIM, BOCMO/Mb3YNTECh HECKO/IbKMMM
anckamu. PasHble My3blKaslbHble NPOoV3BeAeHMsl 3ByYaT MO-pasHOMY KakMMU Gbl MPOCTbIMU OHW HU BbIAK, U
€C/N HacTpauBaTb CUCTEMY MO OAHOMY [INCKY, €€ 3ByYaHne He ByAeT YHUBEPCA/TbHbIM.

PeKoMeH0BaHHbIe ANCKH

Jennifer Warnes The Hunter
Tpek 2, Somewhere, Somebody

34€ecb eCTb HMU3KME W BbICOKME HOTbI. YXeHCKuIA BOKasl 0briagaer Xopowmm Bnbparo.
My>XCKOW rosioc, BCTynawuwmii B cepeanHe KOMNo3nuum, 3By4UT KOHTPACTOM OCHOBHOW
MNapTUM XXEHCKOro rosioca, M BK/IOYAET LWMPOKNIA AMana3oH CpeaHMX-HU3KMX 4acToT.
Bac ogHoOGpa3eH 1 fierko nogaaeTcs HacTpolike.

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

XpUN/ibIA MY>CKOW roN10C Nof, akKkoMNaHEMEHT aKyCTUYECKOW ruTapbl.

3By4YaHue rmuTapbl NPENCNosIHEHO IHEPTUN.

BbINO/HAS HACTPOIiKY, A06eliTeCh, UTOObI NEPBLIN akKopA, 3By4as N3011MPOBaHHO.
Menoauo noaaepXxmBaeTt 6ac, ABNAOWMNIACA BaXKHbIM 3/IEMEHTOM pUTMa, Tak Kak
yAApPHWK OTCYTCTBYET.
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Pam Tillis Homeward Looking Angel

Tpek 1, How Gone Is Goodbye

>KeHcknin BoKasi, CroKOWHbIA, HO cOobpaHHbIA. My3blka B CTUe KaHTpu. PUTM-cekums
BK/ItOYaeT bapabaHbl U 6ac. dnekTporutapa Ha YMCTOM 3BYKE.

Allan Hall Hose Of Thousand Dreams

Tpek 1, Gulf Coast Highway

My>XCKOW BOKasl, Crierka TArotTeroumii K BepXHeMY PerncTpy.

Ecnun Bokan 3arnywaetcsa Apyrumu 3sykamu, NopTuUTCA dpaktypa KOMNosuuumn.

Dvorak Symphony No,9 “From The New World

Czech Philharmonic Orchestra Vladimir Ashkenazy (conductor)

Tpek 4, Allegro con fuoco

LLInpokoe 1 n10THOe 3ByYaHne C BbICOKMM paspeLleHnem.

MHOXeCTBO WHCTPYMEHTOB W MO3TOMY O0/blUMEe KOMMYEeCTBO rapMoHUK. O6unbHas
peBepbepaums.

Anne Sophie Mutter Carmen Fantasie

Tpek 7, Moderato

Cono Ana CKpUNKM C OPKeCTPoOM. ITOT Marepuasl — OAMH U3 CaMbIX CIOXHbIX A1
BOCMNpou3BefeHus. Jinwb nocsie Toro, Kak Bbl A0ObETeCb €CTECTBEHHOCTU CKPUMKK U
paspeLLeHns opkecTpa, NOABUTCA 06 bEMHOCTb U MY3bIKa/IbHOCTb 3ByYaHUS.

Van Halen 1984 (Remaster)
Tpek 2, Jump
Matepuan 3anucaH B CTyAun, HO 3BYYMT BYATO C KOHLUEepTa.

OwyuieHne pUTMUYHOCTU OyaeT ucnopyeHo, ecniv 6apabaHbl OKaXyTCs 3abuUTbiMU
NAOTHLIM 3BYKOM CMHTEe3aropa.

VAN AL EN
L ¥
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3. O Hacmpolike ¢ nomouwjbto 3KkBasnalizepa

[ANaA HACTPOWKN NCNONb3YUTE ANCK CO 3HAKOMOIA MY3bIKOW

Kaknm Obl BbICOKAM HW OblNIO KQYECTBO 3amnncu U CKosib Gbl XOPOLLIMM HK Obl/1 €e YacTOTHbIN 6anaHc, HO ecnu
3anMcaHHasa My3sblka HaM He MOHATHA, Mbl HE I06LEMCSI OT CUCTEMbI MO HACTOALLEMY BNEYaT/ISOLWEro 3ByYaHust.
[na HacTpoliku cnegyeTr BbloMpaTb MaTtepuasi, cogepxawui MUHUMYM cneumduyecknx O0COOEHHOCTE.
HacTpoiwmK, KOTOPbIA /TI0OUT SKCTPEMasIbHY0 MY3bIKY U UCNOMb3YEeT ee B CBOEN paboTe, He CMOXET obecneunTb
YHUBEPCA/IbHOCTb 3BYy4YaHUs ayanoCUCTEMBI.

MosToMy cneunanunucT nNo HaCTPONKE AO/MKEH BOCMPMHMMATbL Pa3HOOOpa3Hyt My3blKy M XOPOLLO pasbuparbcs B
Hei. MNpeanoXxeHHble OWUCKW, Ha MOK B3rnsa, YA0OHbI NS HACTPOIKK, HO 3TO MOW JIMYHbLIA BbIOOP. Bbl MOXeETe
noabupartb NOAXOASLLYH MY3bIKy CaMu.

AkBasiaiizepomM MOXHO perynmpoBatb 6a/1aHC FPOMKOCTU FAPMOHUK

OpgHa 3 npobnem cocTouMT B TOM, YTO pasHble 4acTOTbl OKasblBalT BAUAHME APYr Ha apyra. Tak, ecin He
oLlyLLlIaeTCsa MNPUCYTCTBMUA BOKala, Mbl nogHumaem 4vacTtoty 1 kl'y v 3BydaHue ynydwaertcAa. OgHako gaHHas
npob6riema BoKasia HeobsA3aTeNbHO OorpaHn4mMBaeTcsa Yactotoi 1 k. Ecnm 1 KMy, paccmarpmBatb Kak OCHOBHOW
TOH, TO OH MOXET BKN4arb rapMoHuMkKM Ha 2 kKly, 3 kluy, 4 kI'y » Bblwe. CnegoBaTesibHO, €C/iN NOBbLICUTb
rPOMKOCTb Ha 1 KI'l, 3TO elle He 3Ha4YuT, 4To Npobnema GyaeT peweHa NoSIHOCTLIO.

CocTaBHas BOJIHa Cc

CocTtaBHas BOJIHA, roe
HOPM&J/1bHbIM C/I0XEHNEM yactota 500 [y BO3pocna
yactot 100 'y 1 500 I, BTPOE MO YPOBHIO.
cxoaHbin 3BYK

DTO yXXe He UCXOLHbIN 3BYK.
BOCNPOM3BOANTCS BEPHO.



Bbl AO0/MKHbI 3HATb, KaKk 3BYy4YUT TOT UNU WHON My3bIKaJ'IbeII7I MHCTPYMEHT

Mpy HacTpoiike ayaMocMCTEMbl C MOMOLLbIO 3KBanaiizepa Heob6xoAumMo o6pallaTb BHUMaHWe Ha 3By4yaHue
MY3bIKa/IbHbIX MHCTPYMEHTOB, YTOOblI ONpeaenvTb, HACKO/IbKO €CTECTBEHHO 3TO 3By4aHWe W HaAo N ero
KOPPEeKTMpOoBaTb. DTO NpeanosnaraeT, YTO Bbl XOPOLLO pa3brpaeTech B My3blke. TO €CTb, Bbl AO/KHbI 3HATb, KaK
3BYUUT TOT WX MHOW MHCTPYMEHT B peasibHOCTU. Ecnn xuBasi My3blka COCTAB/SIET YacTb Ballei XWU3HW, Bbl
cpa3y noiimeTe, BepeH 3BYyK WM HeT. Tak, NOBTOPSAI: HACTPONLLIMKY COBEPLUEHHO HEO6XOAUMO YMETb
pacno3HaBaTb, HACKOMbKO GMN3KO K PeasibHOCTW 3BYYUT TOT WM MHOW My3blKaslbHbIA MHCTPYMEHT. TOMbKO
TOrAa Bbl CMOXETe onpefAensTbh, Ha Kaknx YactoTax ecTb Npo6emsbl.

OGpa3seul ansa cpaBHeHUs

Kak 6bl r11y60KO Mbl H/ pa3doupanncb B My3blKe, Mbl HE HE MOXEM 3HaTb, B KaK1X YC/I0BMAX 3anucbiBasICA OUCK
-- BCe CTyaun pasHble. B Apyrnx ycroBusax HEBO3MOXHO BOCMNPON3BECTU OPUTMHASIbHbIN XMBO 3BYK, KaK Obl Mbl
HU cTapanucb. MpmMBecTn 3ByYaHMe 3anncu C MOMOLLbK 3KBasianidepa B MOJIHOE COOTBETCTBUE C XMBbIM
3By4YaHneM HEBO3MOXHO B MnpuHuune. NMo3aToMy KakMm Obl XOpOWWUM HU Gbln1 GasaHc, B 00LLEM 3By4YaHUM
cucTembl Bcerga Oyaer npucyTcTBOBaTb MHAMBUAYA/IbHOCTb. [N1A MPOBEPKM HACTPOWMKM HYXXHA 3Tas/IOHHas
cucTemMa, CO 3ByYaHMEM KOTOPOM MOXHO Oblfio Obl cpaBHMBaTb pes3ysbTal. B kayecTBe TakOBOW MOXHO
Mcnonb3oBaTb AOMalLHIOW ayauocuctemy. HO pgaxe y camoil Jiydywlei CUCTEMbl BCe paBHO €eCTb
NHAnBMAYyasIbHblEe YepTbl. I ecnn Mbl NOMHOCTLIO MOArOHMM aBTOMOOW/IBHYKO CUCTEMY MO AOMAaLLHIoW, ee
3By4YaHuve 3aBeOMO He OyeT eCTeCTBEHHbIM.

NHAMBUAyanbHbIMU 0CO6EHHOCTAMI 06n1aAatoT BCe 3anucbiBaloLLMe U BOCNPOM3BOAsLINE cucTeMbl. U Bee xe
CYLLECTBYIOT YCTPOIiCTBa, KOTOpPble BOCMPOWU3BOASAT OTHOCUMTE/NIbHO HeliTpasibHoe 3By4YaHue. OTO HayLLHUKW.
Koraa BO3HMKAT Npo6nemMbl NpU HACTPOIKe aBTOMOGW/IbHON ayaMoCcUCcTeMbl, 3anUCh AN CPABHEHMST MOXHO
NPOCNyLLIMBaTbL Yepes HaylHUKW. MOXHO Aaxke AepXaTb B Ca/loHe HayLIHMKU WU nopTatuBHbIi CD-nneep, u
nepuoanYeckn cpaBHNBaTbL 3ByYaHNe aBTOMOGU/ILHOW cUCTEMbI € 3TUM CD-nneepom.
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MeToa 0GHapy)XXeHMUA NPO6SIEMHOIA YacTOTbl

TONbKO perynsipHbIii OnbIT 1 BHUMATENbHbIN aHasin3 NOMOraeT ObICTPO onpeaensaTh YacToThl,
Ha KOTOPbIX eCTb Npo6nemMbl. Ecnn Bbl YyBCTBYETE MPOG/IEMY, HO HE 3HAETE, IAe MMEHHO OHa
KPOETCS, HaUMHaliTe BbIGMpPaTbh YacTOThbl HA OCHOBE [0rafoK, MoBbillasi NOoOYepPeaHO POMKOCTb.
Ecnu 3ByvyaHue ynydlinioch, 3HaUMT HadeHa npobnemMHas 4yactoTa, Ha KOTopoli 6bli nposan, 1
N5 UcnpasneHnst TpebyeTcs YCUNUTbL YPOBEHb CUrHaa.

OGHapyX1B NPOG/IEMHYI0 YACTOTY, OTPErynupyiitTe Takke U raRPMOHUKA 3TOW YacTOThI

[onycTtum, 6apabaHbl 3ByvaT HEQOCTATOUYHO YIPYro U PUTM HEOCTATOUYHO YeTKuid. ecTBys
BbILLIEYNOMSAHYTbIM METOAO0M, Bbl NPULLAN K BbIBOAY, YTO Npob/ieMa cBsidaHa ¢ YacTtoTtoin 125 Iu.
Ho He ToponuTecb nogHMMaTb Ha Hell TPOMKOCTb. [MonpobyiiTe NOCMOTPETL Ha vactoTy 125 Iy
KaKk Ha OCHOBHOW TOH, MMEWLNA rapmoHmMkn Ha 250 Iy, 500 My u 1 kly, U, ncxoas M3 3Toro,
oTperynupoBatb 6asiaHC MeXay BCeMW 4YeTblpbMsA 4YacToTamu. OObIYHO MOAOOHbLIE MesiKMe
McrpaBneHnst BrosIHE A0CTaTOUHbI 151 HACTPOMKN rapMOHUK.

TUNuUYHbIe My3blKa/IbHbl€ MHCTPYMEHTbI U UX YACTOTHbIE XapaKTepUCTUKN

[anee Mbl BKpartue paccMOTPUM HeKOoTopble Haubonee pacnpocTpaHeHHble My3blKasibHble
NHCTPYMEHTbI U Hanbosiee xapakTepHble OJ19 HAX YacToTbl, a Takke TO, 3a YTO OTBeYarlT Te Uu
MHble 4acToTbl. OTO MOMOXET BaM OPUEHTUPOBATLCA B MUpPEe 3BYKOB. XapakTepHble 4acToTbl
BCerga pasHble B 3aBMCUMOCTW OT (PUPMbI-NMPON3BOAUTENSA MY3bIK&JIbHOTO WHCTPYMEHTa W
3anucblBaroLen KOMMaHu.

[TOMHUTE, UTO XapaKkTepHble YacTOTbl MYy3blKa/IbHbIX MHCTPYMEHTOB onpeaenatTca rapMoHUKaMN.
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@ YnapHble

XapakTepHbiMn Yyactotamm asnatcea 40 'y, 63 'y, 80 'y, 1kM'y v gp.
YacTtoTta 40 'y, onpegensaet rnyobunHy n MArkocTb yaapa, 63 Ny — yBecucTtocTb, 80 'y, — 1BepaocTs, a 1 kly,
— aTaky.

@ bac

XapaktepHbiMn Yyactotamu asnawTca 40 'y, 50 My, 100 My, 350 'y, v gp.

YacTtoTta 40 'y onpenensieT camylt HU3KYH HOTY 4YeTbIpeXCcTpyHHoro 6aca, 50 'u 671M3ka K 4acTto
BCTpevatolleinca HoTe A, 100 'y onpeaenset nioTHOCTbL 6aca, 315 My — 3TO 3BYK KacaHUA CTPYHBI.
XapakTepHbIM/ YacTtoTaMu 14 3fiekTpudeckon bac-rmtapbl asnatorca 500 My, 2 kM v ap.

@ rurapa

XapakTtepHble yacTtoTbl: 100 Ny, 250 Ny, 630 'y, 80 Iy, 1,25 k'y, 2 kl'y, v gp.

Onpepgensawwmnx yactotr mHoro: 100 'y onpenenseTr yBeCUCTOCTb N 3Hepruio, 250 TIu — NJIOTHOCTL
3Byka, 630 T[4 -- adochbekT npucytcteua. Yactotel 800 Iy, 1,25 k'y 1 2 Ky, CULHO BAMAKOT Ha
paspeLleHne 3ByYaHus.

@ Ckpunka
XapakTtepHble yacTtoTbl: 200 'y, 315y, 1 kly, 2 kl'u, 4 Ky, n gp.

Kak HM cTpaHHO, O4YeHb BaXKHOW YacToTon asnsaetca 200 'y: ecnv oHa CAULWIKOM CU/IbHA, TO 3TO YXXKe He
ckpunka. Yactorta 315 Ny Takke BakHa: OHa onpeaenseT adoekT NpuUcyTCTBUS — eCcnu oHa cnaba, 3BYK
TepsaeT aHepruto. YacTtoTbl 1 K'Yy 1 2 kI, BNUAKOT HA TEMOP BEPXHUX HOT, XapakTepHbIX ANs CKpunku. 4
KL — O4EeHb XapaKTepHbI 3BYK, N3B/IEKAEMbIN HA CKPUIIKE.
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® Bokan
XapakTtepHble yactoTbl: 100 'y, 315y, 1 kl'y, 2 k', 4 kl'y, 8 Ky,

100 My — 3TO HU3KMIA 3BYK ronoca, 0CO6eHHO WHTepeceH B 3anvMcu C 06W/bHON peBepbepauneil.
XapakTepeH He TOJ/IbKO A1 MYXCKOro, HO U MHOraa Anda »XeHckoro rosioca. Yacrtota 315 'y -- oyeHb
BaXHasl cocTaB/isowasl Bokasna. ockosibky OHa CBsfi3aHa C Hakas/loM M 3Hepruen rosoca, 1o Npwu
HaCTpoiKe cuctembl ee 06bIMHO HECKOMBLKO ycunmeatoT. YacTtota 1 kI'y, onpeaensier kayecTBo rosoca u
ero paspelleHue. XoTa 3Ta yacToTa TOXe HyXAaeTca B HEKOTOPOM YCW/IEHUW, HO MPW 3TOM MOTyT
nocTpagarb cMexHble ¢ Helt 800 'y, 1 1,25 k'Y, NoaTomy 6yAbTe OCTOPOXHbI: CTapainTecb He 3aTPOHYTb
nx. Yactora 2 k' — 310 adopekT npucyTcTeus, a 4 kl'y onpeaenser YncToTy ronoca. Ecam canwkom
ycunutb 4 Ky, n 8 k', noctpagaeT BO34YLLHOCTbL BOKasa.

® Tapenku

XapakTtepHble yactoTbl: 40 'y, 80 'y, 2 kl'y, 12.5 k'y, 20 Ky,

XoTA n3gaBaeMblii Tapesikamuy 3ByK O4EHb BbICOKWUA, OHM MMEKT HMU3KYH UCXOAHYH0 YacToTy pe3oHaHca.
OTO MHCTPYMEHT, Y KOTOPOro rapMOHMKM FPOMY€e OCHOBHOIo ToHa. Ecnn yactotbl 40 My n 80 'y, cnabble,
Torga nponajaeTr npucyllas Tapesikam yBecucTocTb yaapa. Yactota 2 kl'y onpepensetr adpdoekT
NPUCYTCTBUA U pa3peLleHune, a 12.5 kl'y, n 20 KI'y, — ANUTENbLHOCTL 3BYKA.

CBsi3b YacTOT C aTMOC(hepoii My3bIKU B LLe/IOM
@ Ecnu xotute ycunutb pesepbepanuio n axXo

CHavana cunbHo nogHumuTte 20 My, Ecnn B cucteme ectb cabBydoep, 4acToTy MOXHO NOAHATL Ha 6 Ab.
Mpn 3TOM OO/MHKHO NOSABUTLCSA 3X0 B 3ane. [ns 6anaHca nogsuraiite 40 'y n 80 'y, -- rapmoHukm 20 Iy,

@ Ecnu xotute caenaTb 3BYK sipye

[MonpobyKiTe NOHM3UTb FTPOMKOCTb B 06nactu 200 My, 3artem nogHMmMmMTe rPOMKOCTb B obnactm 2 Ky,
3arem cbanaHcupyinTe rapMOHUKN.



@ Ecnun xotute AOGaBVITb B 3By4YaHUe 3Hepruio

MogHuMnTe yactoTtbl 100 My, 315 My n 1kMu. 3arem CKOppPeKkTUpymnTe nx rapMOHUKN.

3ameuyaHus NO HACTPoOlike C NOMOLLLIO 3KBaslali3epa
AnutenbHas HacTPoliKa NPOTUBOMNOKa3aHa

Korga BOKpPYr CTOMT TOCTOSIHHbIMA LWYM, Hall OpraHn3M aBTOMaTUYECKN CHUMXKaET
YyBCTBUTE/IbHOCTb yxa. TO/IbKO Gnarogapsi 3TOM 3allUUTHON peakumm Mbl HE CXOAMM C yma OT
[POMKMX 3BYKOB. [NS 4esioBeKa, 3aHMMaloLWEerocss HacTPOMKOW ayAuoCUCTEM, AJSINTENbHOE
NPoC/ylUMBaHNE TECTOBbIX CUIHa/IOB U MY3blKM BpPeAHO, TaK Kak oTpuuaTtesibHO B/INAET Ha
BEPHOCTb BOCMpUATUA. Yepe3s Kaxable nonyaca padboTbl 06s13aTe/lbHO AenanTte nepepbiB MUHYT
Ha [ECATb U TO/IbKO NOTOM MPOAO/HKANTE HACTPOWKY.

3aKOHUMB HACTPOIiKy cuCTeMbI, MPOC/yLIaliTe ee Yepe3 HEKOTOpPOoe BPeEMS CHOBa

[Mlocne Toro, Kak Bbl 3aKOHYU/IM HACTPOMKY CUCTEMBbI, NOCTapanTecb B TEYEHNE HECKOSTbKNX
yacoB 60/1blle HMYEero He caywartb. Jaiite CBOMM ylaM BO3MOXHOCTb XOPOLLO OTAOXHYTb. [locne
onpefenieHHoro nepepsiBa nNpocsywaite cucteMy eule pas. Bbl, HaBepHsika, HaillgeTe Kakue-
HNOYAb HOBble NPO6IEMBI.

HacTpauBatb 3By4YaHWe MOXHO f[O OecKOHe4YHOoCTU. He ocTaHaBnuBaiTecb Ha
AOCTUTHYTOM.

[axe ecnm BaM KaXKeTcs, YTo cuctemMa HacTpoeHa naeasibHo, Bce paBHO Bcerga ocTtaeTcs
BO3MOXHOCTb YTO-TO YNy4ywnTb. I3MEHeHMne rPoOMKOCTU Ha O,D,HOVI b yactote Ha 0,5 gb
CNOCOBHO WM3MEHUTb BOCMpUATME MY3bIKW. Tak 4TO, AOCTUYb KOHEYHO Uuesin Hesierko, a
COBepPLIEHCTBY HET npeaersa.
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3aknwyeHve

C Tex nop, Kak NosiBU/ICS LUPOBOI NpoLeccop, cneunannctbl Mo HACTPOWKe ayAMOCUCTEM CTPEMSITCS
cAenaTb LeHTPasibHbIN My3blKasibHbI 06pa3 OTYET/IMBEE U KOMMakTHee. Ho Npowno AecaTb NET, U Noan ctanu
3amevaTb, YTO Ka4ecTBO BOCNPOU3BEAEHNSI My3bIK/ 3aBUCUT HE TO/IbKO OT LieHTPasIbHbIX 06Pa30B.

PacrnonoXeHHblil B LEHTPE BOKasl SABMSIETCA, HECOMHEHHO, OHUM M3 CaMbIX ybOeauTesibHbIX OOBOAOB B
NO/Ib3y €CTECTBEHHOCTU MY3blKa/lbHOW CUEeHbl. OAHAKO CTO/Ib YOeaAnTesibHbIM BOKasl KaXeTCs NUb NOTOMY, YTO
€ero NPUCYTCTBME OTTEHSETCA akKOMMAaHEMEHTOM. BaxHelwum akTopom SBNAETCS co3fgaHne My3blKaslbHOM
CUEHbl, KoTopasi obecneumBasia Obl MakKCUMaslbHYH BbIPa3UTENIbHOCTb 3By4YaHusl. C OpYrol CTOPOHbI, 4YeM
OTYET/IMBEE 3BYK WHCTPYMEHTa, TEM Jyylle OllylulaeTca ero MnpucyTcTtBue u Tem OH ybeauTesnbHee.
[Mo3nyMoHNpoBaHMe My3blKaslbHbIX 00pa30B, 4YacTOTHbIA OasaHc, a Takke CTpem/ieHMe nepeaarb BCHO
BbIpa3nUTE/IbHOCTb MY3blKa/IbHOrO NMPon3BeAeHNA — BOT Te OCHOBoMoararuwme aktopbl, Ha KOTOPbIX CTPOUTCA
3ByYaHMe aBTOMOOW/IbHOW ayaAnocnUcTeMbl. XOPOLLNA cneumnanucT AO/HKEH NOHMMAaTb 3TO, AO/HKEH pa3dbmpaTbcs B
3ByKE, UMETb COOTBETCTBYIOLLYIO NOArOTOBKY, 06/1aaTb YMEHUEM U HEOOXOAUMbIMU TEXHUYECKUMWN HaBblKaMW.
[NaBHOE — 3TO nMpakTuka. Ho ewle BaxHee — CNOCOBGHOCTbL HacnaxaaTbCAa My3blKOMW, NoyyaTb YA0BOMLCTBME OT
HaCTPOWNKMN.

CerogHs UMpoBbIE MNPOLIECCOPbI MPOLUAN ONPEAEsneHHbIi NyTb B CBOEM PasBUTUM U NOMb3YHOTCA
HenpepekaeMbiM aBTOPUTETOM. TPYAHO AaXe MOBEPUTb, YTO AECSTb NIET Halaz, AN Crnopbl O TOM, eCTb OT HUX
nonb3a unm HeT. LindopoBoli npoueccop No3BOMSET pellaTb MHOrMe NpobnemMbl aBTOMOOW/bHBIX ayAnOCUCTEM,
6narogapsi Yemy 3Ty CUCTEMbI 06M1a4at0T BbICOKMMU MY3blKa/lbHbIMW CMOCOOHOCTSMM.

Tem He MeHee, UMPOBOI NpoLEccop — 3T0 Nasika 0 AByX KoHuax. Cam no ce6e He NO3BOJSIET HACTPOUTb
cucteMy uaeanbHo. HABNSSCb MPOAYKTOM BbICOKMX TEXHOMOIMIA, OH TpebyeT OT cneuuanucrta no HacTpolike
aBTOMOGW/bHBIX ayAMOCUCTEM TNyGOKMX 3HAHWIA U BbICOKOW KBanndukawmu.

[laxxe npocTblie MoAeNn UMPOBLIX NPOLECCOPOB AAlOT LAHChI HA TO, UTO 3ByYaHMe CUCTEMbI CTaHET 6onee
My3blka/ibHbIM. 10 Mepe Toro, Kak OyAeT pacTu KBa/MduKauus crneuuasiucToB-yCTaHOBLLUMKOB, Bce 6onbliee
YMcno nosib3oBaTesnieil HaYUHET No AOCTOMHCTBY OLIEHMBATb BO3MOXHOCTV aBTOMOGUNLHOMO ayamo. W s 6yay pag,
€CNn laHHOoe NoCco6ue OKAXKETCst NOMEe3HbIM [1718 3TUX CNEeLMasIMCTOoB.



