Jexuus 3. CHCTEMBI ITYMOITIOJJABJIEHUS B YCTPOMCTBAX
3BYKO3AIIUCH

KauecTtBo 3ByuanHus B 3B, 3ByKO3aIluMCH, YCTPOMCTBaxX 3BYKOYCHJICHUS U
CBSI3M YXYALIAIOT Pa3JInYHbIE MEIIAIOIINE BO3CHCTBYSI, UMEHYEMbIE TIOMEXaMH.

[To nNpoUCX0XKIECHUIO TOMEXHU PA3AENIAIOT Ha AKyCTUYECKUE U IEKTPUUECKUE.
DJeKTpUYECKUE B CBOKO OYEPEb MOAPA3AEIAIOT HA KOCMUUYECKUE, aTMOC(hEpHBIE,
IIPOMBIIIUIEHHBIE, BHYTPEHHUE.

[Tomexu Takke KIACCUPUIUPYIOT IO CIyXOBOMY BO3JIEHCTBUIO, BHIY
CIEKTpPA, IJIUTENbHOCTH, AUANIA30HYy YaCTOT.

Paznuyaror:

- COCPEIOTOUYEHHYIO NOMEXY C JMHEHYaThiM cHeKTpoMm (Hampumep, ¢oH |-
f =150, 100, 150, 300 I'tr), BOCIpUHUMAEMYIO KaK «T'yJICHUCY;

- IOMEXY C HIMPOKHM HENPEPBIBHBIM CIIEKTPOM, BBI3BIBAEMYIO YaIlle BCETO
TEPMUUECKUM (TCIUIOBBIM) JBM)KCHHEM HOCHUTENECH 3apsoB  (Hampumep,
3JIEKTPOHOB U MPOSIBISIONIYIOCS KaK IIIyM);

- AMIIYJIbCHYIO IIOMEXY C UIIMPOKMM CIHEKTpOM, HO KpaTKOBPEMEHHBIM
BO3JIEICTBHEM, BOCIIPUHUMAEMYIO KaK HIEITYKH U MOTPECKUBAHMUS;

- BHATHYIO NIEPEXOIHYIO MIOMEXY C IIMPOKUM CIIEKTPOM, 00pa3yIoIIyIOCs Npu
Napa3uTHBIX CBA3SIX MEXJIY UEMAMH, [0 KOTOPBIM MEpPEJaloTCsl pPEYeBbIE U
MY3bIKaJIbHbIE CUTHAJIBI.

[IprumHBI TOMEX:

1. HenocraTrounas 3ByKOU30JIAIMS TOMEICHUM.

2. [Tynbcanmuyu  BBIIPSIMIICHHOTO TOKa B MCTOYHUKAX  IUTaHUA,
AJIEKTPUYECKUE «HABOJKHM» OT LETEH MEPEMEHHOTO TOKA.

3. OnyKTyallMd 3JICKTPOHOB W JIPYTUX 3apsOKCHHBIX YacTHI[ B
MIPOBOJHUKAX, PE3UCTOPAX, JICKTPOHHBIX MTPUOOPAX.

4, [TocTopoHHHME HNEKTPUUECKUE W MATrHUTHBIE TIOJISA, CO3/1aBA€MbIC

TpaHcpopMaTopaMu,  DJICKTPOJABUTATEISIMU,  ILEMSAMH  TIEPEMEHHOTO  TOKa,
COCETHUMHU LIECTISIMA B MHOTOIIAPHBIX KaOeIsX.

S. HenocraTkun HOcuTenel 3amucu, 00yCIOBIEHHBIE HEOIHOPOIHOCTBIO
MAarHUTHOM JIEHThI, TPAMMILUIACTUHKH, a TaKXKe KONUP-3PPEKT U MOAYISIIUOHHBINA
IIYM.

6. [Toctoponnue MCTOYHUKH B paaMOJHaNa3zoHax (Ipyrue

paauOCTaHIIMKM, aTMOC(HEpHbIE JJIEKTPUUECKUE  pas3pslbl, TPOMBIIUICHHAS,
MEUIMHCKAs!, ObITOBAs 3JIEKTpoanmnaparypa).

CymiecTByeT 3ajadya CHM)KEHHSI YPOBHS IOMEX JO TAaKOr0 3HAa4Y€HUs, MpHU
KOTOPOM OHM HE3aMETHbl WJIM MaJIO 3aMETHBI Ha CIyX JaXe B THUXUX MeCTax
3By4YaHMs U B I1ay3ax.

YacTtp moMexX CHIKAKOT JO M[PUEMIIEMOTO 3HA4YEHUS B MeCTax MX
BO3HUKHOBEHUS TEXHUYECKUMH MEPAMMU.

YcTpoiicTBa M CUCTEMBI IITyMOTIOAABJICHUS CITYXKaT AJisi OOpbOBI ¢ MOMEXaMH,
y>K€ IPOHUKIIVMMH B ayTHOTPAKThI WJIA TPAKThI 3B.

CucTeMBbI IIIyMOIIOJABIIEHUS YCIIOBHO Pa3JIEsAIOT HA TPU TPYNIIbL:



I1o mpu3HaKy BO3ACUCTBUS Ha XapakTepucTHKU (AYX miay aMINIMTYIHVYIO).

1) 1* rpynma — usmensier Gopmy AUX TpakTa U COOTBETCTBEHHO CIIEKTD
CHTHaJA.

2) 2 rpynma — peryinupyeT JMHAMUYECKHI AMana3oH CUrHaJa.

3) Cwmemannbsle ycTpoiicTBa —perymupyeT U AUX W aMIUIMTYIHYIO
XapaKTEPUCTUKY.

I1o mpu3HAKy OTCYTCTBHS WJIM HaJIMYMS PETYINPOBAaHUS BO BpEMEHH.

PaznnuaroT cucTeMbl: cTaTUUECKUE, TUHAMUYECKUE;

B cmamuueckux cucreMax BO3IAEHCTBUSA Ha aMIUIMTYIHyr0 win AUYX
HEU3MEHHO BO BPEMEHH.

B ounamuueckux cucremax OHO 3aBUCHUT OT MHTEHCHUBHOCTHM U CHEKTpa
CHUTHAaJa U IIOMEXH.

[IpumepoM CTATUYECKOW CHUCTEMBI IIYMOIIOAABICHUS CIIYKUT CHCTEMA
MPEJIBICKAXKEHMH, KOTJla B 3BYKOBOM TPAKT BHOCAT YaCTOTHBIC UCKAKEHUS C LIEJIbIO
TaKOTO HW3MCHEHMS CIIGKTpa CHTHaja Ha BXOJIe TpakTa, 4YTOOBI JIydIle
MPOTUBOCTOSITH IOMEXaM, BO3JCHCTBYIOIIUM Ha TPaKT (pUCYHOK 3.1).

B03MOXXHOCTH BBEJICHHSI YaCTOTHBIX MPEAbICKAKECHU OCHOBBIBACTCS HA TOM,
9T0 (POPMBI OrHOAIOIINX CHEKTPOB CUTHAJIA M MIOMEXH Pa3JIMYHbI M HE COBIIAJIAlOT
110 YaCTOTaM.

YacToTHbIE mpenpICKaKeHWs B OOJACTH BEPXHHUX YacTOT  IITUPOKO
IIPUMEHSIETCS B MEXAaHMYECKOM W MarHuTHOM 3anucu 3Byka, B MK3B wu
COCOMHUTENBHBIX JUHUSIX, B MB-UM panuosemanun, B mnepenarunkax T1IB.
CpenHecTaTU4eCKUd BBIMTPBIII, CO3/1aBAEMbIi YACTOTHBIMHU TPEABICKAXKECHUSIMH,
cocraBisieT 4...5 nb.

Knk 4 Kex 4
; :
nomexa \
f ¢ f
1 2 TpakT Bewanms S
o— MK o BK
HIIH SBYRKO3AnHCH

St S2 S3 S4

Ml i

f f f

=

4
_O
C
"
f

Pucynok 3.1 — CxeMa 1 CeKTphl YaCTOTHBIX MPEIbICKAKEHUN

NHorma cucremMbl NPEnbICKa)KEHUM BBI3BIBAIOT BO3PACTAHUE HEJIMHEHHBIX
WCKOKECHUM, yBeTnueHne konupahdexra npyu MarHuTHOM 3amucH, nosiBieHne «C-
uckaxenun» npu MB-UM panuoBemianuu (IpOSIBISIOTCS HA CBUCTALIUMX U
HIUTIAIINAX 3BYKaXx).

[IpyunnHa: pa3dpoc ypoBHEW HATypalibHbIX 3BYYaHUH MY3bIKaJIbHBIX
uHctpymMeHToB B oOmactsax HY m BY pgocturaer 30 nb (Gonbiume ypoBHH
XapaKTEpHbl IS COBPEMEHHBIX MY3bIKAJIIBHBIX aHCAMOJIEM C 3JIEKTPOHHBIMU
MY3bIKaJTbHBIMU HHCTPYMEHTAMU U MOIIHOW PUTMUYECKOUN rpyMIoNn).



Bo wusbexxanue mnpeBbIICHUS] HOMHMHAJIBLHOTO YPOBHS NpPU NPUMEHEHHUH
NPEAbICKAKEHU  YPOBHU  KOHTPOJUPYIOT C  TOMOIIBIO  MHOTOIOJIOCHOTO
U3MEpUTENS YPOBHA U KOPPEKTUPYIOT CIEKTP CHrHaja BPYYHYIO (3TO K€ Mpu
3BYKO3alucH), 0O BKJIIOYAIOT (Hampumep, Ha BXoJ mnepenarunka MB-UM)
YCTPOMCTBO, AaHAIM3UPYIOIIEE CIEKTP U aBTOMAaTUYECKH YMEHbINAIoIee
KO3 PUIIMEHT mepeayd Ha BEPXHUX YaCTOTaX MPU BO3SHUKHOBEHHUU OMACHOCTH
NePeMOTYJISIIUH (OTPAaHUYUTEIH C IIEPEMEHHBIM MPEIBICKAKEHUEM ).

B cuiy ocoOeHHOCTE CIyXOBOrO BOCHpPUATHUSA yMmeHblieHne ypoBHs 3C,
Harpumep, ¢ N; a0 N, , OpuUBOAUT K CYOBEKTHBHOMY CYXEHHUIO IOJOCHI
CJIBIIIUMBIX YaCTOT (PUCYHOK 3.2).
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Pucynok 3.2 — CyxeHue MoJIOChI CIBIIIHUMBIX YaCTOT

MOXHO COOTBETCTBEHHO CY)KaTh IIOJIOCY TMPOMYCKaHWUS W TEM CaMbIM
«OTCEKaTh» 00JIACTH YaCTOT, B KOTOPBIX COACPIKATCS TOMEXH.

Taxkum 00pa3om, CyKeHHE TTOJIOCHI MPOMYCKAHUS TPaKTa YMEHBITIACT BIUSHUE
MOMEX, YaCTOTHI KOTOPBIX JISKAT BHE CIICKTPA CHTHAJIA.

OrpaHnyeHue MoJI0CHl OBIBACT U OUHAMUYECKUM, KOTJa TOJI0Ca MPOITYCKaHHUS
yCTaHABJIMBACTCS MUHUMAJILHOH B T1ay3€ U IIPH HEOONIBIINX YPOBHSIX CUTHAJIA.

KenaTenbHO OrpaHUYUBATH MOJIOCY MPOIYCKAHUS HE TOJIBKO HAa BEPXHUX, HO
¥ Ha HIDKHHUX 4acTOTaX BO M30eKaHWE HapylleHus: 0ajgaHca TPOMKOCTEH HU3KO- U
BBICOKO YaCTOTHBIX cocTaBisitomux 3C.

JIst 5TOM 1enW TPUMEHSIOT yMpaBiseMble (UIBTPHI, OCYIIECTBISIONINE
JMHAMUYECKOE PEryJMpOBAaHUE TMOJOCHI MporyckaHus (pucyHok 3.3, 1 — mamsbie
ypoBHH, 2 — cpeanue, 3 — Oonbmue). [logpoOHee Takue nrymonogaBuTe I OyayT
€IIe PaCCMOTPEHBI.
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Pucynok 3.3 — Cxema 1 k03QdUIIMEHT Niepeiaun yrnpaBisgeMoro Gpuibtpa



3.1 lllymonoaaBieHue B yCTPOiiCTBAX 3BYKO3aNNCH

Cepbe3Hblii HEJJOCTATOK COBPEMEHHBIX MArHUTO(OHOB — BBICOKHM YPOBEHBb
nryma (0COOEHHO MIPU MaJIbIX CKOPOCTSX 3aIuCH).

J51s1 60pBOBI € IITyMOM MPUMEHSIIOTCS YCTPOMUCTBA ITyMOIIOAaBICHUS.

1 I'pynmna.

[IymonoiaBuTen BKIIOYAIOTCS TOJIBKO B TPAKT BOCIPOU3BENEHUS (M HET
peBapUTENbHON 00pabOTKK CUTHAJIA TIPU 3aIHCH).

JIOCTOMHCTBO: BO3MOKHOCTh YJydllaTh KayecTBO pPAHEE 3alMCaHHBIX
doHorpamm.

2 I'pynna.

OTHOCATCS yCTpOMCTBa, Tpelyroire oOpabOTKU CUTHAIa Kak MPU 3amucH,
TaK U IpH BOCIPOU3BEAECHUU. D(HPEKT KOMIEHCALMU CO3AAETCS TOJIBKO MPU 3TOM
YCIIOBHH.

MHaye ucKkakeHUs1 CUrHaIa BMECTO IIyMOIIOJaBICHUS.

[IIymono1aBJIeHHE B €r0 UCXOJHOM CMBICIIE — €CTh YAAJICHHUE IIYMOB C YK€
TOTOBBIX (POHOTPAMM.

B stoM ciywae curnanm oOpaOaThiBaeTcs TOJIBKO HPU BOCHPOU3BEICHUM,
NOATOMY TaKWE NIYMOIOJABHUTENIM HA3bIBAIOTCS «OJHOCTOPOHHHMU» (Single-
ended).

CaMbIM TEpBBIM OAHOCTOPOHHHUM IIYMONOJABHUTENEM ObUI TPOCTEUIINI
OnokupaTtop curHaioB (Noise-gate wiam relt) B may3ax ¢onHorpamm. OH
JIEMCTBOBAJ KAK MPOCTOM BBIKJIIOYATENb — JUOO MOJHOCTHIO MPOITYCKaJl BXOAHOU
CUTHAJI Ha BBIXOJ, IUOO MPOCTO KE €ro MOoIaBJIsI.

Bo MHoOrux ciy4asx oH ObLI MOJIE3€H, HO PEaIbHOrO MOJABICHUS IIYMOB HE
ocyuiecTBiIsul. MHOrDa naxe HaoOOpoOT, enan ux CyObeKTUBHO 0oJiee 3aMETHBIMU
— Korja mocje a0COJIIOTHOW THILIMHBI (B May3e) HAUMHAJIO 3By4aTh THXOE MECTO
¢doHOrpaMMBbl, Ha KOTOPOM IIIyMbl Kak pa3 HauOosiee 3ameTHbl. [loaTomy B
HACTOSIIIIEEe BPEMsI T€UThI IPAKTUYECKU HE IPUMEHSIOTCS.

Ji1st 60pbOBI ¢ onrcaHHBIM 3P (HEeKTOM ObUTH pa3paboTaHbl cCaMble Pa3INYHbBIC
CUCTEMBI IIYMOINOJABIEHUSA, B OCHOBHOM [UIi NPOCIYIIMBAHUS 3alMCEN C
MarHuToQoHOB. TUMHMUHON pa3pabOTKON SIBISICTCS TUHAMUYECKUN OTPAHHYUTEITH
mryma — DHL (Dynamic Noise Limiter).

PaccMOTpMM TNPUHIWMI JeicTBus urymomoxasutens 1% rpymmer DNL-
AUHAMMYECKUH OTPaHUYNTENb HIyMa.

Unes. Pabotra ocHOBaHa Ha ydere cienyiomero (akropa: B CHEKTpe
MY3bIKaJbHBIX CUTHAJIOB COJAEpP>KaHWE BBICOKOYACTOTHBIX KOMIIOHEHTOB 3aBHUCHUT
OT FPOMKOCTH.

C ymeHnvuwienuem epomxocmu CUTHAJIOB OTHOCUTENBHOE cojepxkanue BY
KOMIIOHEHTOB CHUJCAEMCAL.

Tak npu O4YE€Hb HU3KOM YpPOBHE 3BYKOBOI'O CUTHAJIa (MHMAHMCCHUMO) IIHPUHA
CHEKTPa, U3Ty4aeMOro OOJIBITMHCTBOM MY3bIKaIbHBIX HHCTPYMEHTOB He Oouiee 4.5
Kl 1.

[ToaTOMy 111 TUXUX 3BY4YaHUM INPU BOCIPOM3BEIECHUHU MOYKHO YMEHBLIATh
nojocy nponyckanusd. [Ipu atom nogasisitorcss BU kOMIOHEHTHI ryma.




[Tpu rpoMKOM 3By4aHUU TOJIOCA MPOIYCKAaHUS TOJKHA ObITh MaKCHMajbHa.
[ITyMm Ha BBIXOJ ITONIAAAET IIOJHOCTHIO, HO OH MAaCKUPYETCA TPOMKHAM CUTHAJIOM.
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Pucynox 3.4 — CtpykrypHas cxema DNL.

BxonaHol curnan nocrymaer Ha pacuienutelnsb (a3sl (PD). Ha ero Beixone nBa
curHama, caBuHyThe o dase Ha 180 . Curman Uy(+) momaercs Ha CyMMaTop
HEIOCPEICTBEHHO.

Hpyroit curnan U, — moctymaer Ha cyMMarop mocjie oOpaOOTKH B IENu
YIIPaBJICHUS.

Ilenb cocToUT U3:

®BY — nogasngeT cocTaBistionye curaaia ke 4.5 xl'n;

Ycunurens — ycunubaetr BY cocrasistomue;

APY — perymupyet ypoBeHs BY cocrtaBa curnana;

Y 1nuHUTeNb — BHOCUT 3aTyXaHHe (KOMIIEHCUPYET YCUIICHUE YCUITUTENS).

Ha Brixone cymmaropa HY cocrapisitoiine ciekTpa CUrHaia B rojoce Ao 4.5
k[ 11 TPOXOJAT 1O MpSAMOMY KaHally 0e3 H3MEHEHHI.

st BU coctaBmistonux k03P GUIIMEHT TIepeadyn CXeMbl 3aBUCUT OT YPOBHS
CUTHAJIA.

UBLIX: Ul-UZZUBX-UZ T.K. U1:UBX

B momoce o 4.5 xI'nm Uy=0 u U, =U,, (pucynok 3.5 a), Hanpsxenue U,
nponopiroHaibHo U,,. B mosnoce Beime 4.5 kI’ 3aBucumocts U, oT U, umeer
BU/I, IPEJICTABJICHHBIN Ha pucyHKe 3.5 0.
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Pucynok 3.5 — AMIuTyaHble XapakTepucTuku TpakToB st U, (a) u U1(6)



['padmueckum  BbrYMTaHWEM TOy4aeM 3aBUCUMOCTh Uy, oT Uy,
MIPE/ICTABICHHYIO Ha pUCYHKE 3.6.
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Pucynok 3.6 — Ammunryanas xapakrepuctuka DNL

-38nb

N3 pucyHka BHAHO, YTO MJii CUTHAJIOB C MaJIbIM YPOBHEM KO3(P(UIIMEHT
nepeayu yMEHBIIAETCS, YEM U OTNIPEEseTCs MOJaBIICHUE IITYMOB.
[Tapamerpsl DHL.
- TloporoBoe 3Hauenne U;, mnpm KOTOPOM HAuMHACT JICMCTBOBATH
rymonozgasienue Ha 38 nb Hmke U, (COOTBETCTBYET HIXKHEH rpanuie D).
- Viyumenue oTHomeHus ¢/m Ha =6 xI'11 ~ Ha 50 nb,
Ha £>10 xI'1; Oostee uem Ha 20 1b.

T.x. DHL Bkitouaetcs TOIBKO B TPAKT 3BYKOBOCIIPOU3BEACHUS, TO OH MOXKET
UCITOJIB30BATHCS CO 3BYKO3AMMCHIBAIOLIEH annapaTypoi pa3HbIX THIIOB.

DHL moxer ucnosib30BaThCsl ISl YIYUIICHHS] KauecTBa 3BYYaHUS CTapbIX
dboHOrpamm.

DHL wucnone3yercs u B npodecCHOHANbHBIX CHUCTEMAax JUIsl pecTaBpalllH
cTapbIX (POHIOBBIX (DOHOTPAMM.

DHL nopasnsieT ToJIbKO aAAUTUBHBINA IIyM (IIyM May3bl, IIyM YCUJIMTENEH U
BHEIIITHUE TIOMEXH).

Jqunamudeckuii nogasuresab myma (DNR) (pucynok 3.7).
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Pucynok 3.7 — Ctpykrypnast cxema DNR



JluHamuueckuil MOJaBUTENb IIyMa pa0oTaeT MO MPUHLUITY YIPaBISEMOTO
¢unpTpa. B kanan nepenaun Brimodaetes puastp HY 1'° mopsimka ¢ ynpasisieMmoit
yacTtoTol cpesa B nosioce ot 800 'ty 7o 30 kI,

['pannunas yactrora ®HY wm3MeHsieTCs B 3aBUCHUMOCTH OT YPOBHSI CUTHaja
(cymmapHoro).

VYrpaBnstomuid CUTHANI BBIACIAETCS W3 CyMMapHOro (crepeooHHYEcKoro)
CUTHaJa B MOJIOCE YacTOT BbIlIE 6 K[ 1] M 3aBUCUT OT €r0 ypOBHSI.

BellipssMuTENs YpPOBHS YINPABIAIOIIET0 CHUTHaja padoOTaeT Kak MUKOBBIN
JETEKTOP C IOCTOSHHOM BpEMEHHM CpadaTeiBaHuA t,,=0.5MC M IOCTOAHHOMN
BPEMEHHU BOCCTAHOBJICHUS ty,=S0Mc. MakcumanbHOE MoJJaBlieHHEe Iiyma okojio 14
nb.

[Ipu TakoMm ypoBHEe curHaia (korja nmo4ytd Het BU cocTaBisionmx) CUrHAIIbI
or@uibTpoBbIBatoTca PriibrpamMu HY (T.e. MX rpaHUYHast 4aCTOTa MOHMKAETCS).

PaccmoTpenHble criocoObl B MHOCTPAHHOM JUTEpaType MOJYYMIM Ha3BaHHE
HEKOMIJIEMEHTAPHBIX.

Hecmotpst Ha pasznuunbie Ha3Banus 3T (DHL, DNR) u mHorue npyrue
yCTpOMCTBa IIyMOIIOAABIIEHUSI pabOTaNIN MPUMEPHO OJMHAKOBO — ocyadisnu BU
COCTaBJISIFOLIME CUTHAJIA, €CJIM UX YPOBEHb B UICXOJHOM CUTHajE ObLI MaJl.

JUia mpociymuBaHMs 3amuced 3TO JaBajno mnpuemieMbiil 3¢dexT, HO He
rOAWIOCh JUIsl  MpoeccuoHabHOM  paboThl  (KOMY M3  3BYKOPEKUCCEPOB
MOHPABUTCS HEMNpeJICKa3yeMoe M3MEHEHUEe TeMOpa (pOHOrpaMM IpHU 3aMHUCH WU
CBEJCHUU?).

PeanpHblil mpophIB B 00JIACTH IIyMONOJABJIEHUS ObLI JOCTUTHYT MOCIE
M300peTeHHs IIyMOIIOIaBUTENSI, B KOTOPOM ISl YMEHbBILICHHSI IIIyMOB MTPUMEHSIICS
aJanTUBHBIA (GUIbBTP, KOTOPBIM HW3MEHSJI IOJIOCY CBOEro IPONYCKAaHHS B
3aBUCUMOCTH OT ClIeKTpa o0pabaThIBA€MOI0 CUTHaIA.

Haubonee wu3BeCTHOE OTEYECTBEHHOE YCTPOWCTBO TAaKOTo poja — 3TO
nuHaMuYeckuilt QuibTp «Masik», KOTOPHIM OCHAIAJIUCh HEKOTOpPHIE COBETCKUE
MarHuTO(OHBI.

3anagHble MPOU3BOAMTENM HAYaldW BBIMYCK TaKuX yCTpoucTB 20 neT ToMy
Ha3aJl M HE MPEKpPallaloT Ccedyac B DJIOXY VYBIECUEHUS KOMIBIOTEPHBIMU
o0paboTkamu.

B camom pnene, Bemb KOMMBIOTEPHI HE 0CO0O mMOTackaemb ¢ co0OM Ha
KOHIIEPT, JWCKOTEKY MW  Jpyrue MecTa, TJI€ MOXET IOHAJ0O0UThCs
nrymMomnoiaButeab. Jla U OOJBIIMHCTBO MPOrpaMM HE paldoTaloT B peajbHOM
BpemMeHH. KpoMe TOro Hy»KHO yYHUTBHIBATh KallPU3HOCTh UX ONEPAIMOHHBIX CUCTEM
U CaMOr0 MPOrPAMMHOI0 00EeCIIeUeHUsI.

[TosToMy cOpachiBaTh CO CUETOB aHAJIOTOBBIE IITYMOIIOIABUTEH PAHO.

Ntak — kak ke paboTaeT COBPEMEHHBIN IITYMOIIOIaBUTEh, UMEIOIINI TaKKe
oOIIenpUHATOE Ha3BaHKE AeHoii3ep (denoiser).

Cepariem aeHolizepa SBIsIeTCS 0COOBI PHIBTP, U3MEHSIONTUH TTOJIOCY CBOETO
MPOMYCKAaHWsI B 3aBUCUMOCTH OT CIIEKTpa 00pabaThIBAEMOTO CHUTHAJA.
VYopasnstomas 3TuM (QHIBTPOM DJIEKTPOHHAS CXeMa MOCTOSHHO aHaJU3UPyeT
BXOJITHOW CUTHAJI.



Ha ocHoBe 3TOro aHanmmsa cxema IepecTpauBaeT napaMeTpsl (GuiabTpa Tak,
4TO:

- o0ecreynBaeT MAaKCHUMaJIbHO OJaronpusTHBIE YCIOBUS JIs NEepefadu
MOJIE3HBIX COCTABIISAIOIIUX CUTHATIA;

- MaKCHMAaJIbHO OCJIa0JIIET €r0 MEIAoIUe, IyMOBbIE KOMIIOHEHTBHI.

[TpakTHUeckn Bce CEpPUMHO BBITYCKAa€MblE EHOW3Epbl B Kaue€CTBE CaMOro
GuIbTpa IPUMEHSIOT TONBKO OAUH QUIbTp — QuibTp HU3KUX yacToT (OPHY umu
Lo-Pass). Oun oOpe3aeT Bce BBICOKOYACTOTHBIE IOMEXH, KOTOpbIE JEXaT 3a
npefesaMu  MOJOChl  YacTOT, 3aHMMAaeMOM TIOJIE3HBIM CHTHAjJOM, M HE
MaCKHUPYIOTCSI UM.

CyTb npornecca MaCKUPOBKY WILTIOCTPUPYETCS PUCYHKOM.3.8.
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PucyHok 3.8 — 3aBUCMMOCTb YPOBHS MOPOTra MAaCKUPOBKHU OT YaCTOTHI

Ha »TOM puCyHKe mNpuBEIEHBI HECKOJIBKO KOJIOKOJIOOOPa3HbIX KPHUBBIX,
ITOKA3bIBAIOIIUX BEJIMYMHBI MACKAPOBKHU B 3aBUCUMOCTU OT BEJIMYMHBI TECTOBOIO
cursana. B kayecTBe HEro MCHOJIb3YyEeTCS CHHYCOWIAIbHBIM TOH yactoToir 1000
['1, a uudpel Ha KPUBBIX — 0003HAYAIOT YPOBEHb TECTOBOTO CUTHAIA.

PaccmoTpum s mpumepa OJHY W3 KPUBBIX — HAlpUMEp Ty, KOTOpas
COOTBETCTBYET YPOBHIO TecToBOro curHaia B 80 nb, 310 BTOpas KpuBas CBEPXY.
OHa NOKa3bIBaET, UTO B ONMCAHHBIX YCIOBUSX BCE CUTHAJIBL, JIEKAIINE HUKE ITOU
KpUBOM, CIYyXOM HE BOCHPHUHHMAIOTCA. TakuMm oO0pa3oM, CUTHAJI TOMEXHU C
gacToTol okojio 2 kl'm m ypoBHeM mopsiaka 40 nb, Haxomsmuiics OIM3KO K
TECTOBOMY, KaK Obl «IIONaJaeT B €ro TeHb» (II0JIOCY MAaCKHUPOBKH), U CIYXOM HE
BOCIIpUHUMAeETCsA. Eciin ke CUrHaJ MOMEXH HMMEET 4YacToTy okojgo 8 kl'm um
ypoBeHb Bcero B 10 1b, To OH yke He momnajaer B MOJIOCY MaCKUPOBKH, U OyAeT
BIIOJIHE OTYETJIMBO BOCIIPUHUMATBCS CIIyXOM.

OpaHako 3TOT CUrHaj NOMEXH MEHbIIE YpoBHS nose3Horo curnaia (80 n1b) Ha
nensix 70 ab. IloaTomy cTOMh MaIOl BETUIMHOM MOKHO MTPEHEOPEUb.

T.e. B yKa3aHHBIX YPOBHSX, €CJIHM IPOILYCTUTb CYMMApHBI CHTHal CKBO3b
®HY ¢ rpann4HOM yacToTol okoyio 6 KI'11 - TO, KaK cleayeT u3 rpaduka, NyMmoB



MBI HE YCABIIUM BoOOmIe. T.e. IIyMbl NPUCYTCTBYIOT, HO CIyX HX He
BOCIIPUHUMAET.

[TocTynuTh aHAIOTUYHO C HU3KOYACTOTHBIMU COCTABIISIOIIMMHU IIIyMa HEJb3sl.
KpuBble MacKUpOBKH JJIsl 4acTOT, JIEKAIIUX HUXKE MOJE3HOU (Ha rpaduke — oHU
JIEBEE YaCTOThI TECTOBOT'O CUTHAJIA), UMEIOT ropasio 0oJiee pe3Kuil craf.

Ha mnpaktuke 5TO o0O3Hayaer, 4YTO 4YacToTa cpe3a (UIBTpa, KOTOPBIA
OrpaHuyuBai Obl MOJOCY MPOMYCKAHUS CHU3Y, JAOJDKHA OBITH ropaszo OJmke K
4acTOTE MOJIE3HOTO CUTHANA, YEM B paHee paCCMOTPEHHOM IpUMepe. JTO BIICYET
3a co00il HEM30e)KHOE YBEIMUEHHUE CIOKHOCTH yrpasistomniei cxembl. Kazamnocek
Obl, caMO MO ce0e W HE OYEHb CTPAIIHO, €CJIM HE CYUTATh CYIIECTBEHHOTO
yAOpOXKaHUs mpudopa.

Ho, kxpoMe TouHOCTH ympaBiieHHs (QHIBTPOM IO YacTOTE, HEOOXOAMMO eIle
00€ecreyuTh U JOCTATOYHOE OBICTPOACHCTBUE, YTOOBI MPU OBICTPO BO3HUKAIOIIEM
HU3KOYaCTOTHOM 3BYKE €ro HayalbHas 4acTh (aTaka) He Oblia Obl «ChEACHA»
npuOopoM. A BOT 3TO YK€ IMONPOCTY HEBO3MOXKHO, TaK KakK MpU OOJbIION
ckopocTt u3MeHeHust AYX guiibtpa oH OyleT caM BHOCUTh UCKaXXKEHHs B CUTHAJ,
IOCKOJIBKY CKOPOCTh €ro TNEepEeCTPOMKH CTAHOBUTCS YK€ COINOCTaBUMOW CO
CKOPOCTbIO U3MEHEHUSI HU3KOYACTOTHOI'O CUTHAJIa, TOUHEE — C €r0 NEPUOIOM.

Bce BblIen3nokKeHHbIE NPUYMHBI W OpPUBEIM K TOMY, 4YTO BO BCeX
JeHoM3epax OTAEIbHOro (punpTpa i yerpaneHus (oope3ku) HU-mymoB HeT.

Takum oOpazom, AUX nenoiizepa umeer Bua AYX HY-duibrpa, yactora
cpe3a KOTOPOro TeM BBHIIIIE, YeM OOJIbIIIEe YPOBEHb BXOJHOTO CUTHAJA, M YEM BBIIIE
HanOOoJIbIIAsl YaCTOTa, MPUCYTCTBYIOIIAA BO BXOJAHOM CUTHaNe (PUCYHOK 3.9).
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Pucynok 3.9 — AUX ®HY

Ha pucynke 3.9 crpenkoil moka3aHo HampaBieHue u3MeHeHus AUX npu
YBEIMYEHUH YPOBHS W/WIM PACIIMPEHUH CTIEKTPa BXOAHOTO CUTHAJA.

B nyummx mMopiensx AeHOM3epoB, KpoMe COOCTBEHHO aJanTHUBHOTO (UIbTPA,
ObIBaeT 10OABJIEHO €lIe U YCTPOMCTBO ISl YMEHbILICHHUS IIIyMOB B May3ax CUTHAJA.
OOBIYHO 3TO IKCIIAHJED.



PaGota Bcex KOMIBIOTEPHBIX MPOTPaMM-IECHOM3EPOB OCHOBaHA Ha
pa3zieIeHuU BXOJHOTO CUTHAja OOJIBIIUM KOJIMYECTBOM Y3KOIMOJIOCHBIX (PUIBTPOB
Y MOJIa4¥ 3TUX y3KOMOJIOCHBIX CUTHAJIOB HA CBOM MHJMBUAYAJIbHBIE TE€UTHI. 3aTEM
BBIXO/Ibl BCEX UHUBUIYAIbHBIX TEUTOB CYMMUPYIOTCS, M MIOJTY4aeTCsS OUHMIIICHHbBIN
CUTHAJL

W3 mnpuHnuna [AelcTBUS OYEBUJHA HEPEaJbHOCTh JIIO0OM  MONBITKU
U3rOTOBUTH TaKOW JIEHOM3Ep B aHAJIOrOBOM BHJIE (YUCIIO WHIWBHUIYAIbHBIX
MOJIOCOBBIX (PUIBTPOB U TEHTOB MOXKET COCTABJIATh HECKOJBKO JCCSITKOB THICSY).
[TosToMy Takue J[€HOI3Epbl CYIIECTBYIOT TOJBKO B  IH(PPOBOM  BHIE
(BOIIOIIEHHBIX B <GKEJIE3€» WIIM YUCTO MPOTPAMMHBIX ).

OcHoBHasi mnpoOiieMa B TakUX MIYMONOJABHUTENSIX — JTO HEpealbHOE
KOJIMYECTBO OPraHOB YIPABJICHUS, T.€. 33JaBAEMbIX ITAPAMETPOB.

Beixogq Obul  HalilegH B TOM, UYTO OCHOBHbIE MapamMeTphl Te€HUTOB
yCTaHaBJIMBAIOTCS aBToMartuuecku. Ilepen HawanoM paboOThl MpOrpamMMbI-
JIeHOM3epa Ha MojaJexaleM o0pabOTKe Marepualie BBIOMpPAETCs OTPE30K, HE
COJEp KAl IOJE3HOT0 CHUTHajla, a TOJIbKO ILIyMbl. JTOT oOpaszel Iiyma u
VCITOJIB3YETCS 111 HACTPOMKH MOPOTOB I'€UTOB.

[IporpammHBIE JE€HOM3EPBI CO3JAIOT XAPAKTEPHBIE HCKAXKEHUS HCXOIHOTO
curHaia (apredakThbl), CBsI3aHHbIE C pa3/eiICHUMEM CHTHajda Ha OO0JbIlIOe
KOJIMYECTBO OYEHb Y3KHX IOJIOC.

BcenenctBrue noouepeIHOro NCYE3HOBEHHS U3 3BYKOBOT'O CUTHAIA OTAEIbHBIX
Y3KUX TOJIOC €Tr0 COCTaBISAIONMX (Mpu padoTe TEeMTOB), CUTHAI TpuoOpeTaeT
BECbMa XapaKTEePHBIN «(PIICHIKEPHBIN» MPU3BYK. DTO SBJICHHUE MPUHLUIHAAIBHO
HE YCTPAHUMO, HO MOKET OBITh C/IEJIaHO JIOCTATOYHO Mal03aMETHBIM.

KOMHaHI[epHI)Ie CUCTEMBI INYMOIIOHUKCHUS.

Bropas Oonbinas rpynmna yCTpOWCTB IIYMOIOHM)XEHUS IpeJHa3HadyeHa,
IJIaBHBIM 00pa3oM, IJsl pacIlupeHus] AMHAMUYECKOTO Juarna3oHa TPAKTOB 3aliCch-
BOCIIPOU3BEJECHUS, XOTs HMHOI/IA OHU IPUMEHSIOTCS ¥ B TPAKTax IIpUeMa-Iiepeaadn
— HaIpUMeEp, PaAUOMUKPO(OHOB.

B oTnnune oT paHee pacCMOTPEHHBIX, 3TH CHCTEMbI a0COJIOTHO HUYEro He
U3MEHSIOT B UCXOAHOM curHaie. OHM TOJBKO YIY4YIIalOT YCJIOBUS NEperadu
CUTHAJla 4Yepe3 TOT TPakT, B KOTOPOM YCTAHOBJEHbl. M yMEHBIINTH YpOBEHb
IIYMOB HEMOCPEACTBEHHO B 00pabaThiBAEMOM HMMHU CUTHAJE€ HENb3s. JTO He
O3HAYaeT, YTO HEeJIb3sl YIYUIIUTh OTHOIIEHHWE CUTHAJI/IIYM Ha BhIXOZAE Tpakrta. B
ATOM Clly4ae Ha BXOJI€ TpakTa CHUTHaJ MOJIBEpraeTcsi KOMIIPECCUPOBAHMIO, a Ha
BBIXOJIE — OKchmaHaupoBaHuio. O0a 3TUX mpouecca MOryT ObITh €lle |
YaCTOTHO3aBUCUMBIMH.

Ot o6benunenust yactedt cmoB KOMIIpeccop u axcnAHJIEP u poaunocs
o011ee Ha3BaHUE TAKUX CHCTEM — KOMITaHEPHBIE CUCTEMBbI IIIyMOIIOHIKEHUS

Komnannep — »3To oOmiee Ha3BaHME YCTPOMCTB, NPUMEHSEMBIX IS
paclIMpeHns TUHAMUYECKOIO AUana3oHa IIyTeM KOMIIPECCUU CUTHAJla Ha BXOJAE U
MOCJIEYIOUIEr0 AKCIIaHIMPOBAHUS HA BBIXOJE.



HenmoctaTky KOMIIQAEpHON CUCTEMBI.

1. [lossBneHue Ha BBIXOJC CHCTCMbI 3(1)(1)61(’1‘3 MOAYJIINK CHI'HAJIa
IIyMOM, T.K. YPOBCHbB IIYMa Ha BbIXOAC U3MCHACTCA B TaAKT C CUT'HAJIOM.
2. Henunelinbie HCKAXXCHUA B IMMCPCXOAHBIX PCKHUMaAX Hn3-3a

HECOBIMAJCHUS YaCTOTHBIX U (Pa30BbIX XapakTepucTuk K u D U HecoBmajeHUs UX
BPEMEHHBIX XAPAKTEPHUCTHK tg, U thoe. DTO BEIET K UCKAKEHHUIO (DPOHTOB M CIAIOB
CUTHAaJa, 4TO JJIsl My3bIKAJIBHBIX ITPOTPAMM HEIOIYCTHUMO.

3. [Ipu perynupoBKe HE YUYUTHIBAIOTCS MTHOBEHHbBIC CIIEKTPhI CUTHANIA U
MTOMEXH.

[Tpu OoyblIOM pa3NUYMU CIEKTPOB CHTHANA M IIyMa HU3MEHEHHE YpPOBHS
IIyMa OJHOBPEMEHHO C HM3MEHEHUEM CHUTHaja MOKET OBbITh BOCIPUHATO Kak
BO3pacTaHUE IIyma J UnT, Ut J Kk minT J K, max 1 BOCIIpUHUMAETCS Ha CIyX Kak
pOCT ypOBHs IIymMa, €CJIM CHEKTpbl CHrHaja M IIymMa He coBnagaror. llpum
COBIIAJICHUU CIIEKTPOB CUTHAJA U LIyMa, MOCIEIHUN MaCKUPYETCs CUTHAIOM (IIpH
HY curnane BY mrym 3aMeTeH) — 3TH HEIOCTAaTKU B OOJIbIIEH CTENEHU MPUCYIIU
YaCTOTHOHE3aBHUCHMBIM CUCTEMaM KOMITaHupoBanus — dbx.

Cucrema mymonoaasjienuss dbX (koMruieMeHTapHBIE HIMPOKOIOJIOCHBIC
KOMITaHAEPHI).

B 310l cucTteMe HCnob3yeTcsl KIIACCUUYECKUN MIUPOKOTIOJIOCHBIN KOMITAaHAEP
¢ kod(hduimenTom 2, T.e. HA BXOJE CUCTEMBbI (HAmpuUMep, MPH 3alliCU) CUTHAI
Koaupyetcs (kommpeccyercs) ¢ koadduiuenrom ckatus (Ratio) paBHbIM 2, a Ha
BbIXOJIe (MpU  BOCHPOM3BENCHUU) — JCKOAMpYeTCcs (pa3kKumaeTcs, WU
IKCIIAHIUPYETCs) ¢ KO PUImeHTOM, 00paTHBIM KOMIIPECCOBAHUIO, U paBHbBIM ().5.
Takum 00pa3oMm, B CKBO3HOM TPAaKTe€ HE MPOUCXOAUT MU3MEHEHUS aMIUIATYIHBIX
(kak, BIPOYEM, U MHBIX) XapaKTEePUCTUK CUTHAJIA.

B Takux mrymMomnojaBUTENSX CTENEHb YBEJIWYEHUS OTHOIIEHUS CUTHAN/IIyM
3aBUCUT OT YPOBHS cHUTHajga. YeM MEHBIE CHWTHAJ, TEM CHJIbHEE BO3pacTaeT
OTHOIIIEHUE CUTHAJI/IITYM.

CylecTBYIOT JIBE OCHOBHBIC BEpPCHM CcHCTeMbl mymomnonaaBiienus dbx,
Hocamme HaszBaHus «Tun 1» m «Tun 2». Paznuuue y HUX TOJBKO B MOJIOCE
CUTHAJIa, KOTOPBIA BOCIPUHHUMACTCS YIPABJISAIONIMMU CXeMaMH (JIETEKTOpaMu)
KOMIIpeccopa U dKCHaHepa.

Tun 1 umeer Hanboiee MHUPOKOMOJIOCHBIM BXO ACTEKTOPA, U MpeaHa3HAYEH
JUTs1 pabOThI C KaTyIIEYHBIMUA MarHUTOPOHAMH Ha CKOpPOCTsiX 38 u 76 cm/c.

Tun 2 npegHa3zHayeH 115 paboThl ¢ 00siee Y3KOMOJIOCHBIMU TPaKTaMU, BPOJIE
KAaCCETHBIX MarHUTO()OHOB U TeiaehOHHBIX JHHUN. OTHAKO OTPAaHHUYEHUE MOIOCHI
YaCTOT OTHOCHUTCS TOJBKO K CXEMOTEXHUKE IIeTIeH YIpaBJICHHS, U HUKAK He
CBSI3aHO C COOCTBEHHO 3BYKOBBIM TPAKTOM.

BaxxHbIM KauecTBOM cHcTeMbl (DX SBIISETCS OTCYTCTBHE SIBHO BBIPAKEHHOTO
nopora cpadateiBanus. biarogaps aTomy 3amnucu, cienansbie ¢ npumeHennem dbx
0e3 0coOBIX MPOOIEM BOCIPOU3BOIATCA HA JPYTUX allrapaTax.

Ha pucynke 3.10 npuBeneHa cTpykTypHas cxema kommnanaepa dbx-11.
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Pucynok 3.10 — CtpykrypHas cxema kommanaepa dbx-11

Koaddumment cxatus storo kommanzaepa paBeH 2. Ha Bxoae BKIOYEH
noyiocoBot punbTp ¢ rpannyHbiMU yactoTamu 27 I'm u 20 x['1. [danee ciemyer
(UKCUPOBAHHBIN MPEIKOPPEKTOP BEPXHUX YACTOT (TpaHnuHbIe 4acToThl 370 'y 1
1.59 kI'r), koTopbIii OoOecreynBaeT MOBEM YPOBHSI CHTHaja B 00JIaCTU BhIIIE 2
kl'n Ha 10 gb. OTa Mepa Mo3BoJIIET MTOHU3UTh OTHOCUTENBHBIN YpoBeHs BY myma
B KaHaJIe BOCIIPOU3BEICHUS JJaXKe MPU HEOOJBIIIOM CXKATHUH.

JIist MCKITIOYeHUsT Teperpy3kd KaHaja Tpu OOJBIIMX CUTHAJIaX BEPXHHX
4acTOT, B JETEKTOPE YPOBHS HMMEETCA KacKaJl B3BCIIMBAHUS YaCTOTHOU
xapakTtepuctuku (¢punstp BY ¢ rpanuunoii yacroroit f, = 48 k' u 4acToTHBIH
KOppeKTop, padoTaromuii B mosoce ot 440 'y go 4.8 kI'1).

YpOBEHb CHUTHAJIA OMNPENENSIETCd JBYXIIOJYIEPUOIHBIM  BBIIPSIMUTEIEM
s PexTrBHBIX 3HaueHUM. [T0CKOIBKY YacTOTa yNpaBIISIONIET0 CUTHAIA HE MEHBIIIE
50 I', TO MOCTOSIHHBIE BPEMEHU cpabaThiBaHUSI M BOCCTAHOBJICHUSI B 3TOW IIEMHU
MMEIOT 3HaUYeHUA HE MeHbIIe 20 mc.
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Pucynok 3.11 — AmiuintynHas Xxapakrepuctuka dbx



Koaddunuent ycunenus ymnpabisieMOro YCHJIHMTENS B JIOrapupMUYECKOM
Maciitabe JTMHEHHO CBsA3aH ¢ ynpasisomuM HanpsbkenueM (U,), uTo nocturaercs
KaCKaJIUPOBAHHBIM BKJIFOUCHHEM D3JIEMEHTOB CXEMbl C B3aUMHOOOpPAaTHBIMH
(JiorapudMHuUEeCcKON U aHTUIIOTapUPMUUECKON ) XapaKTePUCTUKAMHU.

Cucrema mnpeodpazoBanusi dbx Type |V. 3amareHTOBaHHBIA aAITOPUTM
aHaJIOroBO-IM(PPOBOTO  MpeoOpa3oBaHMsi, KOTOPHIA OOBEIUHSET HEKOTOPHIE
XapaKTEePHBIE 0COOCHHOCTH ITU(POBOTO MPEOOPA30BAHUS U AHAJIOTOBOM 3amuCH B
LESAX COXPaHEHUs CYIIHOCTH aHaJlOTOBOT0 CHUTHajla Mpu TIpeoOpa3oBaHUU B
«audpy». dbx Type IV [3] mo3BomsieT HE TOJBKO HMCIIONB30BATh IIMPOKUH
TUHAMUAYECKHA nuama3oH coBpeMmeHHbIX ALl B nmHEWHONW o0macth, HO U
pacmputh ero 3a cdyer HenmuedHoi. dbX Type IV cosmaer B BepxHel yacTw
JMarna3oHa, rje CUCTEMbl aHAJIOrOBO-IIU(POBOro MpeoOpa3oBaHus YK€ HE MOTYT
oOecreynBaTh JIMHEMHOTO BO3pACTaHUsl YPOBHS CHTHaja, 00J1acTh Neperpy3ku
(Over Region) ¢ norapudmuyeckoid 3aBUCUMOCTbIO. DTOT OMOJHUTEIbHBIN
3amac mo neperpyske, KOTOPbI ABJISIETCS €CTECTBEHHBIM U1 aHAJIOTOBOW 3aIUCH,
npu oMoty cucteMsl dbx Type IV craHoBUTCS TOCTYIHBIM U )1 «IH(PBD», TIPH
TOM COOTHOIIIEHUE CUTHAII/IIIYM HE TTOHUKAETCS.

OcCHOBHOE TIPEUMYIIECTBO, OJIaroapss KOTOPOMY KOMIAKT-TUCK, KaK HOBBIN
HOCHUTEIb, YCICIIHO TMPOJBUTANICA HA PhIHKE — OCOOCHHAs YUCTOTAa 3BY4YaHUS
KOMUW AHAJOTOBBIX 3aIKCEH, CIEIAHHBIX 3a MNPEAUIECTBYIOIIUN MHOTOJIETHUN
nepuoj. ITo MPEUMYIIECTBO ObLJIO 00YCIIOBIEHO 00Jiee IMHUPOKUM, MO CPABHEHUIO
C QHAJOTOBBIMU HOCHUTEISIMHM, JTUHAMHYECKUM Juana3zoHoMm. CraHaapTHOE
COOTHOIIIEHHE CUTHAI/IIyM 16-OMTHBIX cMCTEM 3amucH 3Byka — mpumepHo 90 ab.
[Ipu anamoroBodt 3amucu Ha MOPO(PECCHOHATBHYIO JIEHTY, COOCTBEHHBIN
JTAHAMHAYECKHUN Jrana3oH KOTOPOM COCTABIIET BCero 55 nb, Takoro cOOTHOIIEHUS
HE YJaBaJoCh JOOUTHCA JaKe MPH MOMOIIUA CUCTEM IIIyMOTIOJABIEHUS (B JTyUIIeM
cinydae — 85 nb).

[IpeumymiecTBa IMPPOBON TEXHUKHU B 00JIACTH 3BYKO3aITUCH U3BECTHBI:

- BBIIIE COOTHOIICHUE CUTHAI/IITYM;

- olecreyeHne Mporu3BOJILHOTO JOCTYTA,

- BO3MOXXHOCTh MHOTOKPATHOTO KOIHUPOBaHHUs 0€3 YXYIIICHUS KadecTBa
CUTHaJa.

Tem He MeHee aHajoroBas 3amuch O0JaJaeT  OMpeAesIEHHbIMU
MpBJIEKATEIbHBIMU OCOOCHHOCTSIMU, KOTOPhIE OCOOEHHO MPOSBWINCH B TIOCIIETHEE
BpEMS.

N3BECTHO, YTO JIGHTY MOXHO «XOPOIIEHBKO HArpy3uTh», HE UCIIOPTHUB MPHU
ATOM 3BYy4YaHUsA. B TEXHUUYECKHUX XAPAKTEPUCTUKAX AHAJTIOTOBBIX MATHUTHBIX JICHT
peaNbHBIN 3amac Mo Meperpy3Ke He MyOJIMKYeTCsl, COOTBETCTBEHHO HE MOXET OBITh
«3aKOHHO» IIPUHST pacyer.

CooTHOIIIEHNE CUTHAI/IIYyM JJIS  aHAJOTOBOM  JICHTHI  BBIYUCIISETCS
OTHOCUTEIIbHO MAaKCHMAaJbHOTO YPOBHSI 3allMCAHHOIO CUTHAaJa OINPEACICHHOU
4acTOThI, NMPH KOTOPOM BO3HHUKAET OIMPEIACICHHOE KOJHUYECTBO TapMOHHYECKUX



uckaxenuit (THD). OGbIuHO 3TO YpOBEHb, IPU KOTOPOM B curHaje yactoroit 1000
['1 ko3 punmeHT rapMoHUK He npeBbiaeT 3%.

Ha nmpakTuke ke CurHai B MHUKaX MOXKET MPEBBICUTH 3TOT ypOBEHb HA 5, 10
i naxe 15 nb 6e3 caplmuMbix uckakeHuil. KoHeyHO, mpU TaKOM BBICOKOM
YPOBHE CHUTHajJa MCKaXXEHUS TOXKE YBEIWYUBAIOTCS, HO B JAHHOM CIIy4ae OHU
paccMaTpuBaloTcs Kak 3((EKT, Ha3bIBAEMBIM «HACBHIIICHUE JEHTBD», 3BYYaHHE
KOTOPOT'O CTaJIo MOIMYJISIPHBIM B 3II0XY BO3POK/ICHHUS JIAMIIOBON TEXHUKH.

O4eBUIHO, YTO AHAJIOrOBas 3alKMCh MO3BOJISIET HA MPAKTUKE HCIOJIb30BaTh
Oojee MMUPOKUI JUHAMUYECKHA AWana3oH, HEXENH YKAa3aHO B TEXHUYECKUX
XapaKTEPUCTUKAX MAarHUTHOM JICHTBHI.

OdeHpb YacTO MpH 3aMKMCH TPOMKHX 3By4aHU (Hampumep, OapabaHa) B MHKaX,
IPEBBIIAIOIINX TPAHUIYy JAOIMYCTUMBIX HCKaxxkeHu Ha 15-20 nb, onm mnpum
BOCIIPOU3BEJEHUU 3BYyYaT «KpPacuBO» (WM MNpUATHO Ha ciyx). [lostomy mpu
BKJIFOUEHUU CHCTEMbl IIymomnojasieHus (yBeiauuuBaer D, Ha 20 1b),
JUHAMUAYECKUN JUana3oH BOCIPOM3BOJIMMOIO CUTHAJIa COCTaBUT He MeHee 90 nb,
YTO CPaBHUMO C 16-OUTHOM «1TUDPOID».

B nugpoBbIx xe cuctemax neperpy3kud HEeJIONMyCTUMBI (T.€. HE JOIMYCKaroT
UCKOKEHUM, 3ByYaHHE KOTOPBIX MOKeT HpaButbes). [lpu meperpyske AL
NOPOKIAIOT COOCTBEHHBIE MOOOYHBbIE 3((EKTHl, U BOCIPOU3BEIACHHE TOJUTCS
TOJIBKO JUJISL O3BYYEHUS APAKU MEABENS C [IABUAHOM.

DTO 0OCTOATENBCTBO MPHUBENO K TOMY, UTO YPOBEHb CHTHAja Ha BCEX 3Tarax
3aMKCH 3aHUKAIOT, CJIEI0BATEIbHO, TMHAMUYECKHUI TMana3oH CUTHAIA CHUYKAETCS.

Lear cozmanus dbx Type IV — obecrneunTs UCIONB30BAHUE JUHAMUYECKOTO
Mana3oHa, MPEBBIIIAIOIIET0O BO3MOXXHOCTM  CaMUX  aHAJIOrOBO-LU(POBBIX
npeobOpazoBareneid W cOepeyb MaKCHMAJIbHOE KOJIMYEeCTBO WHpopManuu o0
aHAJIOrOBOM CHUTHAJIE, KOTOPasl 3aT€M KOJIMPYETCsl C pa3pellaroiiel cnocoOHOCThIO
KOHKPETHOT'O IIpeoOpazoBaTes.

Wnes pabotsr cuctemsl dbx Type IV cocrout B creayroriem:

Paspabotunku u3 kommnanuu 0bX ucrmonb3oBanu T0, yTO HU(pPOBas CUCTEMa
3allUCH [0 CPaBHEHHUIO C AaHAJIOTOBOM uMeeT Oosiee IMIUPOKYI 00J1acTh
BO3pPACTaHUs JUHEWHOI'O0 YPOBHS 3allMCAHHOIO CUTHAJA.

bbbl co3man anropuTM, MO3BOJISIONINIA UCTIONIb30BaTh BepxHue 4 nb (00baHO
MIPE/ICTABIICHHBIE B JINHEWHOM COOTHOIIEHUH C BXOJIHBIM YPOBHEM) JIJISl CO3/aHMUS
0o0nacT, B KOTOpPOW YpOBEHb MpPeoOpa3oBaHHOIO CHUTHajda TNPEJICTAaBICH B
Jorapu(pMUYECKOM COOTHOILIEHUU. DTO MO3BOJISIET MPEACTABUTH B IIPeiesiaX BCEro
JUIIb YeThipeX Ab (GPOHTHI CUTHANA, YPOBEHb KOTOPBIX rOpa3A0 BbIIIE€ TOYKH, TJ€
HayMHAETCs 00JIaCTh MEPETPy3KHU.

Ha pucynke 3.12 mnpencraBiieHO W3MEHEHHE YPOBHS MPeoOpa30BaHHOTO
CUTHAJIa HUKE M BBIIIIC HaYama 00JI1aCTH MepPerpy3KH.

VYpoBeHb MPeoOpa30BaHHOTO CHTHala OTJIOKEH IO BEPTUKAJIH, & yPOBEHb
BXOJITHOTO CUTHAJIa — 10 ropu3oHTany. Jlorapudmudeckoe pacrnpeneneHiue cCurHana
HaunHaetTcs Ha 4 nb Hiwke ypoBHs 0 A1b 1o monHOM 1mIKae, OOBIYHO MPUMEHSIEMON
B aHAJIOTOBO-IIM(PPOBBIX MPEeOOPa30BATEINSIX.
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Pucynok 3.12 — CooTHoOLIEHNE YyPOBHEW CUTHAIA JO U MTOCJIE aHAJIOTOBO-
¢ poBoro mpeodpa3oBaHus ¢ UcIob30BaHueM cucteMsl dbx Type 1V

B Ttak Ha3piBaeMoOl «1orapudMuuecKkoil 0O0JacTW» CHUTHal, peabHbIN
YpPOBEHb KOTOpPOro ropaszfo OoJibliie, pacnpenensercs B auanazoHe 4 nb. Otor
npueM 1nogo0eH 3PpGHeKTy KOMIPECCOBAHUS 3BYKa, MOSBIISIIONIEMYCS MPU 3aMUCH
BBICOKOT'O YPOBHSI B aHAJIOTOBOM BHUJIE Ha MATHUTHYIO JICHTY (M3-3a HEJIMHEMHOCTH
KPUBO HAMarHWYMBaHUA).

DTy aHaJOTHIO WIUTIOCTPUPYET PUCYHOK 3.13. BXoaHbIE YPOBHHU MOKAa3aHbI B
JeBoi uacth Tpaduka, a ypoBHH MpeoOpa30BaHHOTO CHUTHAjda — B TIPaBOM.
Curnaznsl OOJBIIOTO YPOBHS TUIABHO PACHpENESIOTCS B 00JIaCTU € AHANa3oHOM
Bcero 4 nb.

MNpeobpa3oBaHHblil CUrHan

BxoaHOM curHan

O6nacTe neperpysku,
co3pasaeman cucremoun TYPE
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Nuxennas obnacts A/L

KOHBEpPTOpPa
¢ Mopor wyma

Pucynok 3.13 — YpoBHU BXOJHOTO CUTHAJIA, pACTIPEIEIICHHBIC IO 00JIacTH
neperpysKu, co3nanHou cuctemon Type 1V
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Pucynok 3.15 — BU-cocTtapnstoniasi CHrHajIa COXpaHeHa



Eme onHo mnpeumymiecTBo JOrapu(MUYECKOr0 COOTHOILEHUS YPOBHEM,
npumeHsieMoro B cucteme Iype IV — BO3MOXHOCTh COXpaHEHHUS
BBICOKOYACTOTHBIX JeTajeld curHana. Pucynku 3.14-3.15 wmmiocTpupyroT, 4TO
MPOUCXOIUT C curHasioM mpu neperpyske ALl 6e3 nmpumenenust cuctemsl Type
V.

Ha pucynke 3.14 npencraBieH BXOJHON CUTHAI, B KOTOPOM IPUCYTCTBYIOT U
BBICOKOYACTOTHBIE, U HU3KOYAaCcTOTHBIE cocTasisitomue. Ecnu AL neperpysurcs,
(pucyHok 3.14), U3 curHajia BhINAJAET HEMPOMOPIUOHATIBLHOE, MO CPAaBHEHUIO C
HU3KOYAaCTOTHBIMHM, KOJIMYECTBO BBICOKOYACTOTHBIX COCTABJISAIOMHUX. YTOOBI
IPOMJUTIOCTPUPOBATH CUTYAILIHUIO TTOJIpoOHee, Ha pUCYHKE 3.14. HU3KOUACTOTHBIE U
BBICOKOYACTOTHBIE COCTABIISIIOLINE pa3fesieHbl. PHCYHOK MOSACHSET, 4YTO MpHU
neperpy3ke ALl Hu3KOYacTOTHAsT 4acTh CUTHAJIA HWCKA3UTHCS, HO COXPAHUT
OOJBIIMHCTBO XapaKTEPHUCTHK, 3aTO BBICOKOYACTOTHAs COCTaBJsAOIIas Oyaer
NOTEPSHA ITOJTHOCTHIO!

Ha pucynke 3.15 mokazano, kak nmpumMmensemoe B Type IV
nepepacnpeiesieHne MHPOpMaly I03BOJISIET coxpaHuTh BU-cocrapistomniue.
YPOBEHB YAEPKHUBAECTCS CTPOTO B 30HE NEPETPY3KH, U HUKOTAA HE BBINANACT U3
Hee. [[yHKTUpHBIE TMHUY OKa3bIBaOT HCXOJHBIA YPOBEHb BXOJHOIO CUTHAJA.

Ecin HanpspkeHWe BXOJHOTO CHUTHAJIa HWXKE  33JaHHOTO  00JacThio
NIEpPETrpy3KH, MepepacupenesicHus He TPOUCXoanuT. Eciau McXoIHOE HaIpsiKeHUe
BbIIIIE, TO aIroput™m [Yype IV nprkumaeT NUKH CUTHANIA, KOTOPbIE MHAYE, BBIXOAS
3a TMpejesibl MOJHOW IIKajbl, BbI3BaIM Obl IpepbiBaHus B A/L] mpeoOGpa3zoBaHuu.
Nmenno takum obpazom Type IV coxpansier BU-cocrapistoniue cursana.

[Ipenmy1ecTBO CUCTEMBI JIETKO YCJHbIIIATh, BKJIOYAs W BBIKJIIOYAs €€ BO
BpeMsl TMPOCIYIIMBaHUS 3BYKOBOTO MaTepuajia ¢ OOJbIIUM KOJIUYECTBO IHKOB
BBICOKOTO YpOBHS. [Ipy BBIKIIFOYEHHOM aITOpPUTME CIIBIIIHBI 0€300pa3HbIe XPUITBI
— 3Byk neperpyxenHoro AIlll. Tlpu BxmroueHHOM anroputMme I1UGPOBOE
MPEICTABIICHUE WCXOJHOTO CHUTHaia Oyner OoJjiee aKKypaTHBIM M YHCTBHIM.
Pa3pabotunku 1m03ab0THIIMCH O TOM, YTOOBI IMOJB30BATEIb 3a0BIT O MEPETPY3Ke
ceoero ALII, u, mociymas ero paboty, moHsui, uro Type IV — sTo He urpa c
ypoBHeM 1myma. [Ipocto crcrema mpeodpasosanus dbX Type IV — 310 rpamMoTHOE
COUETaHWE HAWIYYIINX aHAJOTOBBIX U IU(GPOBBIX METOJOB 00paOOTKH CHTHAA,
MO3BOJISIFOIIEE HE IPOCTO MCHOJIb30BATh TOJHBIA JUHAMHUYECKUN JHANAa30H
3BYKOBOI'0 MaTepuania, HO U MoMMaTh UICTUHHYIO CyIHOCTh 3BYKA.



