Jexuns 8. HACTOTHAA OBPABOTKA CUT'HAJIOB

YactotHass wiuM  cHeKTpajdpHas  oOpaOOTKa  3BYKOBBIX  CHUTHAJIOB
OCYLIECTBJISIETCS C IIOMOIIBIO YACTOTHBIX KOPPEKTOPOB B IpOLECCE Iepenad,
3aIMCeN, CBEICHUS U CII0KHOIO MOHTaXa.

YacToTHbIE KOPPEKTOPBI MIPUMEHSIOTCS 3BYKOPEKUCCEPAMH I YIIyUILICHUS
KauecTBa 3BYYaHUS OTIEIbHBIX HCIOJIHUTENEH, TOJYyYEeHUsS CHEUUaIbHBIX
3BYKOBBIX 3()(EKTOB M yMEHbIICHUS HepaBHOMepHOCTH AUX, BO3HUKIIEH H3-3a
0COOBIX yCIIOBUH 3aITHCH.

- VYaydmieHue KayecTBa 3By4YaHHUs C MOMOIIbIO YAaCTOTHOTO KOPPEKTOpa
JIOCTUTAETCSA, B YACTHOCTH, MOABEMOM oOjactu crekrpa 2,5...3,5 kl'u. Otum
MO>XHO YaCTHYHO KOMIIEHCHUPOBAaTh Y OTIEIBHBIX IIE€BIIOB HEJOCTATOK BEPXHEHN
neBYecko (OpPMAHTBI M TEM CaMbIM YIYYIIUTh «IIOJETHOCTHY» TIOJOCa,
CHOCOOHOCTB «IIPOPE3ATh» OPKECTP.

- BnusxHue moxoit guKUMKM W Je(EKTOB peud HEMOATOTOBIEHHOIO
y4acTHUKa Mepeaadyn MOTYT ObITh YaCTUYHO MCIIPABJICHBI BBEICHUEM 3aTyXaHUs B
obnactu HY, nmopaBieHueM ONpeNEeNeHHON 00J1acTH CHEKTpa pPEeKEKTOPHBIMU
¢unbTpamMu B CpeHEN YaCTH YaCTOTHOTO JUana3oHa UM CPE30M BBICOKHX YacCTOT.

- Ilpu 3ammcu BOKaJIbHO-MHCTPYMEHTAJIBHOW MY3BIKM KOpPpeKTOpsl AUX
(0coOeHHO pe30HaHCHBbIE (DUIBTPHI) IO3BOJIAIOT MOAYEPKHYTh XapaKTEepHBIE
OCOOEHHOCTH 3By4YaHUsI MHCTPYMEHTOB, BBIJCIUTh MX HA (POHE MAaCCHPOBAHHOU
OpPKECTPOBKH.

- Heob6xomumocTs B yMeHbllIeHUN HepaBHOMepHOCTH AYX BO3HHMKaeT mpu
My3bIKaJJbLHOM W  pPEYEBOM HCIOJIHEHHWM B  CIy4YalHBIX, aKyCTUYECKU
HEIPUCIIOCOOJIEHHBIX MOMEHICHUSIX (TaM BO3HMKAIOT HEXeJaTelbHbIE PE30HAHCHI
ero o0bema, KOTOpble MOKHO MOJAABUTb).

O(}dexkTuBHBIM METOJOM HCIOJIb30BAaHUS KOPPEKTOPOB  CIIEKTPATLHOMN
oOpabotku siBnsierca negopmanus AUYX HE B mpsAMOM, a B JOMOJHUTEIHLHOM
KaHAJIE CO CMEIIMBAaHUEM KOPPEKTHPOBAHHOTO U HEKOPPEKTUPOBAHHOTO CUTHAJIOB
(pucynok 8.1).
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Pucynok 8.1 — CxeMbl KOPPEKTOPOB CIIEKTPaIbHON 00pabOTKH




CooTHoNIEHUE MEXAY CUTHAJaMUd MOPSIMOTO U JIONOJIHUTEIHLHOIO KaHAJOB
yCTaHaBJIMBaeTcs peryistopamu ypoBHs (PY).

THIbI YaCTOTHBIX KOPPEKTOPOB.

@uIbTPHI MOIBEMA BEPXHUX YACTOT.

OuIbTPHI IIIABHOTO NToabeMa U criaga HY u BY.
OunbTpel cpe3za HY u BY.

OUIbTPHI NPUCYTCTBUS (KIIPE3EHCH-PUIIBTPHI).
['padmyeckue KOppeKTOpHI (IKBaIA3Ephl) U JpyTHE.

o0 E

Iopsinok ¢uabTpa — 3TO YKCIO, MOKA3bIBAIONIEE HAMBBICHIYIO CTETCHb
MaTEeMaTHYECKOTO  TOJWHOMA,  KOTOPBHIA  ammpoOKCUMHPYET  YacCTOTHYIO
XapaKTEepUCTUKY 3Toro ¢uibrpa. TepMuH “nopsinok QuibTpa” BCEro-HaBCErO
OlpeseNisieT KOHEYHYI0 KpyTu3Hy cpe3a ero AUX 3a mpeaenaMu MOJIOCHI
nponyckanus (pucyHok 8.2). “OmgHomy mnopsaky” (uiIbTpa COOTBETCTBYET
KOHEYHasi KpyTusHa cpe3a B 6nblokraBa. T.e. ecnm y Bac QWIBTp, CKaxeM,
TPEThETO MOPSAJKA - TO €ro KOHEeuHas KpyTus3Ha cpesa Oyaer 6x3=18nb/okrasa.
Ecnu werBeproro - To 24nb/0kTaBa, u Tak nanee.

Ky 3dB

Pucynok 8.2 - AUX ®HY

[Tonoca nponyckanus, paccmarpuBaemoro ®HY (Low-pass ¢gunbrpa) - 31O
M0JIOCA YacTOT OT CaMbIX HHU3IMIMX (Kak Obl OT ‘“HyJeBOM 4acTOThl’) 0 TOH
4acTOThI, HA KOTOpOH Kod(ppuueHT nepeaaun puibTpa yMenbliutesa Ha 31b. Orta
BTOpas yactota (fy) Ha3pIBaeTcs yactoToit cpe3a puibtpa. (Tak yx qoroBOpUIUNCH
“3NIEKTPOHILMKNA BCET0 MUpa”, 0 YMOIYAHUIO JIsl y100CTBa U B3aUMOIIOHUMAaHUS
ONPENENATh TPAHUYHBIE YACTOTHI 10 YpoBHIO “-31b”.) B ciydae, ecnu mo KakuM-
an00 mpuYMHaAM OBIBa€T HEOOXOJAMMO yKa3aTh IPAHMYHBIE YACTOTHI IO APYTOMY
YPOBHIO, TO 3TO BCErJa JOJIKHO OroBapuBathed. Ecnu e 0co00 He OroBOPEHO, TO
yacToTa cpe3a BCerjaa OINpeAeNsieTcss ykKa3aHHbIM Bbiie oOpasom. [locrme nee
kodpdunmreHt mnepegaun GuiabTpa Oosiee-MeHEEe PABHOMEPHO YMEHBIIAETCS
(cmagaet) co CKOPOCThIO (KPYTU3HOM ), OIpeaessieMoit TOpsiAKOM (DHIIbTpA.



3nech HEOOXOIMMO cAeNnaTh HeOOJbIIOe MOsiCHEHHE. ['0BOpsS O KpyTHU3HE
cpeza AUX ¢uibTpa 3a mpepenaMy MOJIOCH MPOMYCKaHUs, Mbl HE 3psl ClIETaIH
OTOBOPKY UMEHHO O KOHeuHOU KpyTU3HE cpe3a. B 3aBucumocTu ot muna GuibTpa,
B OKPECTHOCTSIX YaCTOTHI CPe3a 3Ta BEJIMYMHA MOXKET ObITh CYIIECTBEHHO HUHOM.

JI1st cpaBHEHUS Pa3IMYHBIX TUMOB (DUILTPOB MEXKIY COOOM Ha CIIEIYIONINX
pucynkax mpuBeneHsl AUX ¢duibtpoB beccens (pucynok 8.3), barrepBopra
(pucynok 8.4) u YeOpimeBa (pucyHOK 8.5). DOTH XapaKTEpUCTUKHU OBLIU
paccunTanbl i1 GUILTPOB 4-TO TOpsKa ¢ 4acToTod cpe3a B 1 kI, OumbTpsl
BBICOKMX MOPAJIKOB (KaK IpaBWiO, BBIIIE BTOPOr0) HAMOOJEE YacTO CO3JAOTCS
MyTeM KacKaaHOTO (ITOCJIEIOBATEILHOTO) COSAMHEHUST (UIBTPOB OOJiee HHU3KHUX
nopsAaKkoB. B maHHOM citydae GuibTpsl 4-T0 MOPSAKA CO3/IaHBI KaK OOBIYHO, TyTEM
MOCIIEI0BATEIHHOTO COCTMHEHUS IBYX (PHIIBTPOBBIX 3BEHHEB BTOPOTO MOPSIKA.

Pucynox 8.3 — AUX ¢dunbsrpa beccens



| i \ § |

, : : : '

O — : A R  CO— ]'

| | | I

| : i |

| l | |

| i \ ! |

I \ 1 |

20 Lo e L B S A —————

| : AN i

| | N\ :

| e N\ :

Y [ p o BRGNS RSt Y SO L--- X ----- - 4

i i T\ ) i

TN — IS . PERE J
0,01 0.1 1.0 10 100 f, kl'y

Pucynok 8.5 — AUX ¢unbsrpa YebObliena

Ha stux pucynkax oro0paxkensl kak AUX OTIenbHBIX 3BEHbEB (IIYHKTHPHbIE
JUHUM), Tak 1 cymMmapHas AUX Bcero punbTpa (CrutonHast TMHUSA).

OueBunHo, uro GuabTp beccens, ¢ Touku 3peHUs UMEHHO (U moabko!) ero
Qunempyrowux ceoticme — BBITJSIIUT HaUXyAMAM, a YeObllieBa — HAMITYYIINM.
OpnHako - 3TO TOJBKO C 3mou TOYKHU 3peHus. OIHAKO HaJ0 HE TOJIBKO XOpOIIO
OTQWIBTPOBATH HEHYKHOE, HO U MAKCUMAILHO XOpouio TiepenaTh HyxHoe. Bot ¢
TOYKH 3PCHHS UMEHHO nepedayll HYJCHbIX CUSHAN08 — CUTYaIlusl, YTO Ha3bIBACTCS,
“C TOYHOCTBIO 10 HA00OPOT” .



AYX cocraBmsiromux (UILTPHl 3BEHBEB B (PMibTpe beccens MakcMMallbHO
riajakas, ©Oe3 BwIOpocoB. B ¢duibtpe ke UYeObllieBa wuMeeTCs BeChMa
3HAUYUTENBbHBIN MUK HAa AUX OJHOTO 13 3BEHBEB.

Ha nepBwiif B3I, Kazanock Obl — Hy, U 4Tto TyT Takoro? Ilogymaerisp,
BbIOpoc! Cymmaphnas-to AUX, Bpoje, BnoiHe npuemiemas? Ecinu Obl Tak... Jleno
B TOM, 4TO H3-3a 3TOro nuka Ha AYX mpu mogaye Ha BXOJ JTaHHOTO 3BEHA
UMITYJIbCHOTO CHUTHAJA, WK MPOCTO JII00OTr0 CUTHAJNIA C KPYThIM (D)POHTOM - cXeMa
HAaYHET “3BEHETH’, T.€. B MOMEHT MOSBJICHHUs yKa3aHHOTO (ppoHTa OHA OymeT cama
TEHEPUPOBATH IMMOCTEIEHHO 3aTyXAKOIUKA CUTHAI C 4aCTOTOM, COOTBETCTBYIOLIEH
MOJIOKEHHIO 3TOTO NMKa Ha AUX 3BeHa. A Bellb B UCXOJIHOM-TO CUTHAJIE €ro HeT!

Ja ¥ mpocTto, mpu Mojiauye CUrHajga OOJIBIIOW AMIUIMTY]IbI, COBIIABIIETO IO
YacTOTE C YaCTOTOM ATOro MHKa, (PUIBTP MOMKET 3JIEMEHTAPHO MEPErpy3uThbes U
BHECTH B CUT'HAJ TpUBHAIbHEWIIME UCKaxeHus. Kpome aroro, cymmapuas AUYX
¢bunpTpa YeOblieBa YUCTO NPUHIMIHAIBHO BCEr/la HMEET HEYCTpaHUMBIE
HEPaBHOMEPHOCTH (TaK Ha3bIBaEMbIC “NyJIbCAIlMK’’) B MOJIOCe Mponyckanus. OHu,
KOHEYHO, MOTYT OBITh HECKOJIbKO MEHBIITUMU, YEM B 3TOM IIPUMEPE, HO CYTH Jieia
3TO HE MEHSET.

Ounetp ke  barrepBopra  cpeam  pacCMOTpPEHHBIX, — HaumOoJlee
pacpoCTpaHEHHBIX B 3BYKOTEXHHKE THUIIOB (DUIBTPOB, 3aHUMAET HEKOTOPOE
IPOMEXKyTOuHOEe TosiokeHue. OH umeer (Mpu “POYMX PaBHBIX’) JTOCTATOUYHO
IJIOCKYI0, 0€3 BbIOpOCOB U mynbcanuii, AUX B mosioce MPOMyCKaHWs U BIIOJHE
YAOBIETBOPUTEIBbHYIO KPYTH3HY cpe3a AUX 3a mnpeaenamMmu 3TOM  TMOJOCHI.
bnaronapst 3TuM CBOMM CBOMCTBaM OH W MOJy4HJI HAaUOOJIbIIEE pacIpOCTpaHEHUE
B 3BYKOBOM anmaparype cpeiy BCeX paCCMOTPEHHBIX BBIIIE TUIIOB (PUIIBTPOB.

Ha cnegyroommx pucyHkKax Mmokas3aHbl (a30-4acTOTHbBIE XapaKTEPUCTUKH, T.€.
3aBUCUMOCTh BHOCHMMOTO (puiibTpoMm (azoBoro casura oT yactorbl (OUX) mis
paccmaTpuBaeMbix Hamu (uibTpoB - beccens (pucynok 8.6), barrepBopra
(pucynok 8.7) u YeOsiteBa (pucyHok 8.8).

3nech BumHO, uro ®UX dunstpa beccenst - camas poBHasi, barTtepBopra —
HECKOJIbKO MEHEE POBHAsl, HO TEM HE MEHEE COXPAHSIOIAs MOHOTOHHOCTH (T.€.
6e3 u3jaoMoB), YeOblleBcKas k€ - U CYIIECTBEHHO HEPOBHAsl, U HEMOHOTOHHAS,
UMEET JIOBOJBHO pE3KHe U3JIOMbL. TakumM o00pa3oM, eclii BHHUMATEIbHO
paccMOTpeTh COBOKYITHOCTb BCEX WJUTIOCTpalMii mo (uibTpaM, TO MOCJIEIyeT
BBIBOJI, 4YTO UIbTp ¢ caMoi rmaakoit AUX - umeer u camyro poBHyro ®UX, a ¢
camoil HepaBHOMepHOo AUX — Oymer umerp u camyro 1uoxyro OUX.
EcTecTBEHHO, 4YTO 3TO pacHpoCTpaHseTcss Ha Bce BOOOIEe, OTHOcsIIeecs K
bunbrpam. T.e. yem BbIlIe MOPAIOK (PuiIbTpa, yeM Jiydiie ero (uibTpyrolIue
cBoiicTBa (kpyTuszHa cpe3a AUX) - Tem xyxe Oyaet ero DUX.
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Pucynok 8.6 — ®UX ¢unstpa beccens

BosHukaer Bompoc, Kk yemy npuBoauT HepoBHas PUX? Jleno B TOoM, 4TO
OUYX ycTpoiicTBa caMbiM HEMOCPEACTBEHHBIM 00pa3oM OTOOpaKkaeT €ero
CIIOCOOHOCTh Tepe/iaBaTh popm)y CUTHAJIOB - 0€3 U3MEHEHHUsS, C MPUEMIIEMbIMU
HEOOJBIIMMH W3MEHCHUSIMH, WJIM K€ BOOOIIE - HCKa3MB €€ J0 IIOJIHOM
Hey3HaBaeMoCTH. Benpb eciiu kakas-mu0o 1enb uMmeeT HenuHenyro dUYX, To 3T1o
3HAYWUT, YTO PAa3JIMYHBIE YACTOTHBIC COCTABISIONIME CHUTHAJa M3MEHSIOTCS
(caBurarorcsi) mo ¢aze IMo-pa3IudyHOMYy, M KaK CJIEJICTBHE — H3MEHSICTCS cama
dbopma 3TOro curHaja.
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Pucynok 8.7 — ®UX ¢unstpa barrepsopra
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Pucynok 8.8 — ®UX ¢unptpa Yebbimena

A B mocienHee BpeMsi U B JUTEpaType, U B MPAKTUKE 3BYKOTEXHUKHU BCE
OoJbIliee BHUMAaHUE YACIAETCS KakK pa3 BOMPOcaM MaKCUMalIbHO TOYHOM Mepeadn
UMEHHO (POpMBI MCXOJHBIX CUTHAJIOB — a, 3HAYUT, U JuHerHHocTHn PUX. 3ameTum
3]1eCh, UTO peUb UJIET UMEHHO O Jjunetinocmu OUX, a HEe 0 ToM, 4TOOBI OHA ObliIa
niaockot, kak B ciydae AUX. Ecniu ®UX — HakIoHHAs JIUMHUS, HO JUHEUHAs, T.€.
npsiMasi — TO 3TO O3HAYAET, YTO BECh CHTHAJI BCErO-HABCErO 3aJIEPKUBACTCS Ha
KaKON-TO MHTEPBAJI BPEMEHHU, & 3TO YK€ HE UMEET HENOCPEACTBEHHOW CBS3U C
BO3MOXXHBIMH €0 MCKaKEHUSIMHU.

Takum oOpa3zoM, paznuyHble TUNBI QUIBTPOB — OyAYT JaBaTh U Pa3IUYHbIC
pe3yabTarhl OpU UX npuMmeHeHuu. W mnpu BeiOope ¢uiabTpa Jii CBOETO
KOHKPETHOTO TMPUMEHEHHS BaM HEO0OXOIUMO B TEPBYIO OUYepelb PEIIUTh, UTO
MMEHHO OyJeT riaBHbIM? Eciu HE00X0AMMO MaKCUMaJIbHO XOPOIIIO MepeaTh caM
CUTHAJI, @ KAYe€CTBO COOCTBEHHO (PHIIBTpALIMU — BTOPUYHO, TO HEOOXO0AUM (DUIIBTP
beccens. (Drta curyanuss BO3HHMKAeT, HalNpuMmep, IMPU KOHCTPYUPOBAHUU
aKyCTHYECKUX KOJIOHOK. Benp HU-n3mydarens o cBoen cytu — 310 nmeHHo PBY
(Low-cut ¢unerp)). Ecnmm ke BaKHEHIIMM SBISETCS HMEHHO KadeCTBO
bunbTpanyy, a KauecTBO MepeIayu caMoro CHrHaja 0co0OM poJii HE UTPAET - TO
Jaydiiie npuMeHUTh GuiabTp UeOsleBa, u kenareabHo 00Jee BRICOKOTO MOPSIKA.
Hampumep - Ha panuo, npu BbIaue B 3¢up curnaina ¢ tenedonHor yuaun. [Ipu
TOM JIOCTATOYHO YacTO >KEJaTeJIbHO Ja)Xe MNPUMEHUTh OJIHOBPEMEHHO JBa
¢wieTpa, ®BY u ®HY (Low-cut u High-cut).

OuabTphl MJIABHOTO MoabemMa u cnaga AUX. Takue QuIbTPHI MO3BOJISIIOT
3BYKOPEKHUCCEPY M3MEHATh B IIUPOKHUX MPEAENAX CIEKTPAIbHBIE XapaKTEPUCTHKU
OTJICJIbHBIX HCTOYHMKOB B O0JACTM HIKHMX W BEPXHUX YacTOT 3BYKOBOTO
nuarna3ona (pucyHok 8.9).
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Pucynok 8.9 — AUX punpTpoB m1aBHOTO OIbEMA U CIIaa

Takue GuUABTPHI MO3BOJSIOT PErYIUPOBATh CUTHAT HA KpaHUX YacTOTax JI0
+20 n1b nmaBHO WM CTYyNEHSMM M TE€M CaMbIM JOOMBATHCS €CTECTBEHHOTO
3By4YaHUs NpPH aKyCTUYECKHUX Je(eKTax CTyAHH, HECOBEPILIEHCTBE MHUKPO(OHOB
WJIM HEYTAYHOM MX PACIIOJIOKECHUH.

C nomomipio Takux (PUIBTPOB MOKHO NOJYEPKHYTh XapaKTEPHBIE OTTEHKHU
VCIIOJIHUTENIEH, U3BMEHUTh B 3HAUMUTEIBHOW CTENEHH XapaKTep 3BYy4YaHUs, YTOOBI
IpUAATh €My HOBHU3HY UM OpPUTHMHAIBHOCTh. CyOBEKTMBHO NMPUMEHEHHE JHOOO0TrO0
(bunabTpa BOCIPUHUMAETCA KaK U3MEHEHUE memObpa EPBUYHOTO CUTHANIA.

duwibTpbl cpe3a (pucyHok 8.10). DTu GUIBTPHI TaKKe MMO3BOJSAIOT
M3MEHUTh XapaKTep 3ByYaHUS.

Mo3kHO co3/1aBaTh Takue 3ByKOBbIE 3 (EKThI, KaK:

- «pasroBop Mo TenedoHy»;

- «mepefava mo pajguoy; u ap.

Yaiue Bcero 3Tu (PUIbTPBI UCTIONB3YIOT:

- nnsa ocnabnenuss HU ¢ona (ot ocBenieHusi, 6JI0KOB TUTaHUS);

- nns ocnabnenust BU nmryma MarHuTHOM JICHTHI,

- 1 ocnabnenuss HY u BY nomexu mnpu CTyAUHHBIX 3amucsax U
pecTaBpanuu cTapbix GOHOTpaMM.
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Pucynok 8.10 — AUX ¢punbTpoB cpesa



OuabTpbl NpucyTCTBUA («mpe3eHc»-GuiabTphl). ObecnieunBaioT 3hdexT
NPUCYTCTBUS  CIIyIIATENIed OKOJIO MCIOJHUTENS WIM HUCIOJIHUTENS OKOJIO
ciymaresns. T GUIbTPHI MO3BOJISIOT MOTYEPKHYTH 00JACTh CPEAHUX YACTOT, TIe
PacIoIOkKEHbI TIEBYECKUE U MHCTPYMEHTANIbHBIE (DOPMAHTBI, UTO JIeTaeT 3ByUaHue
MIEBIIOB-COJIMCTOB WJIM OTACJIbHBIX HHCTPYMEHTOB 00JIe€ COYHBIM U SIPKUM, KaK Obl
BBIJICJICHHBIM U3 0011Iel 3ByKOBOM KapTHUHBI U MIPUOIMKEHHOM K CIIyIIATEIO.

OuibTPhl NPUCYTCTBUS MO3BOJISIOT BBIACISITH OTHOCUTEIBHO Y3KHE YYACTKH
cnektpa B auanazone uactor 700...4000 I'm npu nomseme npo 10 nb
(pucynok 8.11).
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Pucynok 8.11 — AUX ¢puiabTpoB NpUCyTCTBHS

Pe3onancHast yactora (UIABTPOB BBHIOMPAETCS C MOMOIIBIO MEPEKITIOYATEIIS.
Yariie Bcero B KaueCTBE pE30HAHCHBIX BHIOMPAIOTCS YACTOTHI:

0.7; 14, 2,0; 2,8, 4 kI

JIns mouepKUBaHMs CUTHAIA COJMCTa HauOoJIee YacTo BBIJACISAIOT 00J1acTh
yacToT okoyio 2,8 kl'1, Tak kak TeMmOpaljbHasl SIPKOCTh Trojoca OIpeaesseTcs
neBueckor ¢GopmanTtoii B obmactu dyactor 2,8...3,2 kI (dbopmanta —
MaKCHUMAaJIbHOE 3HAYCHUE CIIEKTPAILHOTO pacpeeieHUs] SHEPTUHU 3BYKa).

B coBpemMeHHBIX MynbTaxX COAEPKATHCS HE TOJBKO «IPE3EHCH-(PUIBTPHI, HO U
«aHTHUIPE3EHCY, MO3BOJIIONINE BHIPE3aTh 4acTh CrieKTpa (pucyHok 8.12).
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Pucynok 8.12 — AUX «aHTUIpe3eHC» - PUIBTPOB



I'paguueckne xkoppekTopbl (IKBaJaiizepbl) DKBajgal3epbl MPEICTABISIOT
co0Ol COBOKYMHOCTh MOJOCOBBIX (PuiibTpoB, AUX KOTOpBIX NpHUBEACHBI Ha
pucynke 8.13.
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Pucynok 8.13 — AUX skBanaiizepa

YceunmeHne B KaXAOM  YAaCTOTHOM  TOJIOCE  PETYIUPYETCS  IUIABHO
NOTEHIIMOMETPOM WJIM CTYIIEHSIMHU MEPEKITI0YaTEN.

Pyuka ymnpaBieHHs NOTEHUMOMETPAa WM TMEPeKIoYaTess epeMeniaeTcs
OpOAOJIBHO M BBbIBEEHA Ha JIMLEBYIO IMaHedb TIpaduyeckoro KOpPpeKTopa.
COBOKYNHOCTh Py4€K Ha JMIIEBOM MaHEeIHU, Ha KOTOPO N300pakeHbl CETKa YacTOT
U BEJIMYMHA BBEICHHON PETYJIUPOBKH B JeLuOenax, 0TOOpa)kaeT yCTaHOBIICHHYIO
AUYX. Dto obnerdaer 3BYKOPEXKHCCEPY BHU3YaIbHBIM KOHTPOJIb U OIEHKY
BBEJICHHOM 4aCTOTHOM Koppekuuu (pucyHok 8.14).
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Pucynox 8.14 — JlunieBas manens rpauaeckoro Koppekropa

B cTynuiiHOM 3BYKOTEXHHMKE MCHOJIB3YIOTCSI OKTaBHbBIE, %3-OKTaBHBIE,
/2-OKTaBHBIE U /3-OKTaBHbIE IpapUueCKre KOPPEKTOPBI.



B oxraBapix 'K cpemmsisi dacrora kaxmoro ¢uimetpa Fo oTimuaercs ot
CpellHel 4acToThl cocelHero ¢uibTpa B 2 pasza, T.e. Ha OKTaBy. Bcs moioca
pabounx YacTOT pa3OMBaeTCs B OKTaBHBIX KoppekTopax Ha 11 mojoc, B %:-
OKTaBHBIX — Ha 16, B Y2-okTaBHbBIX — 20, B /3-0KTaBHBIX — Ha 31 monocy. Cpennue
4acToThl OKTaBHOTO ['K:

16; 31,5; 6,3; 125; 250; 500 I'm;

1; 2; 4; 8; 16 xI'm.

Ha pucynke 8.15 mpexacraBnena ctpykTypHas cxema ['K, B koTopoil Bce
(GUIBTPBI BKIIOUEHBI MTapalIeNIbHO.
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Pucynok 8.15 — CtpykrypHas cxema napamiensnoro ['K
Ha pucynke 8.16 mokazan mnpumep MOCIeI0BaTEIbHO-TIAPATIICIIBHOTO
BiurroueHus B 'K 16 monocoBwix GuibTpoB.
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Pucynok 8.16 — CtpykTypHas cxema rnociaeaoBaTeapHo-napamuiensaoro 'K

Kak yxe roBopuiaoch, MOJABISIONIEEe OOJBIIMHCTBO OINUCAHHBIX BBIIIE
HKBAJIAi3€pOB CKOHCTPYUPOBAHO MO IMOCJIEA0BATEILHOMY MPUHLUITY TOCTPOSHHUS.
HaBepHsika y Bac BO3HHK BOINpPOC — a B 4YeM pa3HHULIA (C TOYKH 3pPEHHUs
IPAKTUKYIOIIETO  3BYKOPEXKHCCEpPA) MEXKIAYy OTUMHU JIBYMs IPUHLUIIAMH,
NOCJIEOBATENBHBIM U MApaJLIEIbHBIM?

OcHOBHasi, ¢ ATOW TOYKM 3pPEHHUSA, Pa3HHULA — 3aKIIOYAeTCs B TOM, 4YTO
DKBajam3ep, CO3JAHHBIM IO  TOCJIENOBATEIBHOMY  IPUHLUILY, HMEET



CUMMETPUYHBIN OTKIMK AUX Ha nmepeMenieHne peryisropa noabema/zaBana AUX
(pucynok 8.17).
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Pucynok 8.17 — AUX skBanaiizepa nociieoBaTeIbHOTO MPUHIIKIIA

WupiMu cinoBamu, AYUYX perynstopa, YCTaHOBJIEHHOTO Ha (K MpUMEPY)
“+61b”, 3epkalbHO CHUMMETPHYHA XapaKTepUCTUKE ocladienuss Ha “-6a1b”
oTHocuTeNnbHO YypoBHS B Onb. T.e. ecnm Bel Ha JBYX, ITOCIEAOBATEIBHO
BKJIFOYEHHBIX, OJHOTUIIHBIX JKBaJal3epax YCTAHOBUTE: HA OJJHOM M3 HUX “+61b”,
a Ha ipyroM “-61b” (IIpu MACHTUYHBIX MPOYUX NapaMmeTpax) - To cymmapHas AUX
Oyner nuHeitHOW. B ciyuae ke ¢ “mapauiebHbIMM SKBajal3epamMu — 3TOTO
MOJIYYUTh HE YIACTCS.

BcrioMHMM, 4TO B Takux 3KBajauM3epax MPSIMOM CUTHAII — CYMMHUPYETCS C
CUTHAJIOM, MPOLIEAIIUM CKBO3b TOJIOCOBOM (PUIBTp. A UTO MPOU3OUIET, €CIu
CJIOKUTh WJIM BBIYECTh JBAa CUTHAJIA C OJMHAKOBBIMHM ypoBHsAMHU? IIpaBuibHO, B
IIEPBOM CJIydae - CUTHAJI IIPOCTO BO3PACTET BABOE, T.€. HA +61b, a BOT BO BTOpOM
cllydae - YMEHBUIUTCS 10 HYJIA, T.€. 3aTyXaHHE COCTABUT “MUHYC O€CKOHEUHOCTb
neruben’”!

Kpome »sTOro, nocrarouHo OYEBHAHOTO, (akTa — €CTh €IIe U JAPYroe
paznuuue. M3-3a mpuHIUOMAIBHO HEM30€XKHBIX (PAa30BBIX CIBUTOB B IEMSIX
(GuUIbTpaLMK CUTHAJIBI [TOCJIE HUX CYMMUPYIOTCS C IPSIMBIM U BBIYUTAIOTCS U3 HETO
no-pa3HoMy. B cuity 3Toro — nosnoca 4acToT, 3aXBaThIBAEMbIX PETYJISATOPAMH 3TOTO
TUIA SKBaJlaii3epoB, OyAET pa3jauyHa g PEryJupOBOK “B IUIIOC” U “B MUHYC .
[Tpuuem st ciydas nogbema AUX monoca yactoT Oyze mmpe (T.€. T0OpOTHOCTh
9KBasIal3epa - HIKe), 4yeM s 3aBaia (pucyHok 8.18).
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Pucynox 8.18 — AUX “mapanienbHOro” sKBanai3epa

XoTs, TOBOpsI peajibHO, 3TO CKOpee MPEUMYIIECTBO, YeM HeAocTaTok. B
caMOM JieJie, Be/lb Ha MPAKTUKE OTHOCUTEIBHO PEIKO BO3HUKAET HEOOXOIUMOCTh
MOAHATH OYEHb YK Y3KHMH yYacTOK CHEKTpa, B TO BpeMsl KaK OCIa0IsITh —
MPEUMYIIIECTBEHHO TMPUXOAUTCS JOCTaTOYHO HEOOJBIINE YacTH 3BYKOBOTO
nuarma3oHa. OgHako HEOOXOIUMOCTh MOCTOSHHO TTOMHUTH O HECUMMETPUYHOCTH
AUX, u cBsS3aHHBIC C ATUM HEYJ00CTBa CYIIECTBEHHO OTPAHMUYMUBAIOT chepy
MPUMEHEHHUSI ATOro THUMA OHKBajlail3epoB. A JKajlb, TaK KaK 3BYK B TaKHX
PKBajali3epax YMCTO MPUHIUIHAIBHO MOXKET OBITh MOJYYEH CYIIIECTBEHHO OoJjiee
BBICOKOT'O KayecTBa, 4Y€M B IOCIEIOBAaTEIbHbIX. Benb B HUX NOPSIMOM CHUTHAN
MPOXOJIUT TOJIBKO OJHMH KacKaJ — CyMMaTrop, Ojaromaps 4YeMy IOABepracTcs
HCKaXEHUSM B TOpa3f0 MEHBIIEH CTENEeHH, 4YeM B OOBIYHBIX MapaMeTPUUYECKUX,
I7Ie OH BBIHYXKJICH MPOXOAUTH Yepe3 adCOMIOTHO BCE IIEMU U KaCKa/ibl, UMEIOLIUECS
B cxeme!

[To cBoumM Bo3MoOxkHOCTSIM ['K mepekphiBaeT BO3MOKHOCTH PaCCMOTPEHHBIX
paHee KOpPEeKTOPOB.
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Pucynox 8.19 — AUX T1D



B HekoTOpbIX, Kak NpaBUJIO JOPOTUX MOJENSIX OHKBalail3epoB, HHOTIA
NPUMEHSIIOTCS ~ HEKOTOpPbIE  JOMOJIHUTENIbHBIE  “‘MAJICHBKHE  XHUTPOCTH ,
oOJeryaromye 1 ynpouariue padoty ¢ HuMmu. Haumbonee yacto — BcTpeuyaercs
MIPUMEHEHHUE TaK HA3bIBAEMOTO “TIPUHIIMIIA TPOTIOPIIMOHATIBHOTO Q7.

Uro sxe 310 Takoe? Ecnam Bbl emie pa3 B3risiHeTe Ha pucyHOK 8.19, To
YBUJIUTE, YTO IMPU PACIIUPEHHUH IOJOCHl YaCTOT, 3aXBAThIBAEMbIX 3KBaJIAi3€pPOM,
Hen30eKHO OyAeT YBEIUYMBATHCA U IUIONIA/b, 3aKIIOYEHHAsT MEXIY KPUBOM,
ob6o3nauaromeldr AUX, um ocpro abcmmce, T.e. BO3pacTaeT MOIIMHOCTh CHUTHANA,
NOMNAJAOIIEr0 B ATy IMOJOCY U IOABEPrarolIerocs peryjinpoBaHuto. B
MPAaKTUYECKOM MPUMEHEHUU HTO O3HAYaeT, 4YTO MpPH PaCHIMPEHUU MOJOCHI
peryJMpoBaHusi — BO3pacTaeT U CYOBEKTMBHO BOCIPUHHMMAaeMasi TPOMKOCTb
3ByYaHHUsl CHUTHaJla TOCJE SKBajai3epa. A 3TO HE OYEHb-TO M yaoOHO. Bor
MPUMEHEHUE MPUHIINIA TPONOPIUOHATIBHOTO Q — KaK pa3 U mMoMoraet n30aBUThCS
OT ATOr0 HEY100CTBA.

DKBaaii3epbl, TOCTPOCHHBIE IO ATOMY MPUHLUILY, COXPAHSAIOT MOCTOSHHYIO
IJIOIIA/Ib TOJBIHTErPAIIbHOM KPUBOM, OMMCAHHOW BBIIIE, MOJIEPKUBAS ITUM
MOCTOSIHHOW CYOBEKTUBHO BOCIHPHUHHUMAEMYI0 TPOMKOCTH B TIOJIOCE YaCTOT,
MOJIBEPTraloIIMXCcsl KOPPeKIuu, u Onarojapst 3Tomy Oosee yaoOHbI B pabote.
OcyiecTBiuseTcs 3TO IMYTEM YMEHBIICHUSI NPENeTbHO-I0MYyCTUMON TITyOUHBI
peryaupoBKM TemMOpa TMpU PACIIUPEHUH TOJOCHI YacTOT, 3aXBaThIBAEMBIX
AKBAJIA3EPOM.

beiBaloT u elmie HEKOTOphIE OTCTYIUIEHHS OT KAHOHWYECKOW KOHCTPYKIIUU.
Tak, omHoil w3 ¢QupM ObLT pa3paboTaH 3KBajal3ep, y KOTOPOro TriayOuHa
perynupoBkn AUX Ha KpallHMX 4acTOTax 3BYKOBOT'O JHMana3oHa YBEIWYMBAECTCH,
KOMIICHCUPYSI 3TUM CHIKEHHE YYBCTBUTEJIBHOCTH HAIIETO CIyXa Ha YKa3aHHBIX
yactoTtax. [lo ony0JIMKOBaHHBIM OT3bIBaM, 3TO TOXKE CHUIBLHO MOBBICUIIO YAOOCTBO
paboThI C SKBaJIAN3EpPOM.

HenocraTku rpadudyeckoro KOppekTopa:

- Bce (DUIBTPHI UMEIOT (PUKCUPOBAHHYIO MOJIOCY MPOMYCKAHUS U YacTOTY
HACTPOWKHU;

- IpH HEOOXOAMMOCTH MOJHATH ycuieHue B uHTepBaje ot 1000 mo 5000 I'u
IPUJIETCS MAaHUITYJIMPOBATh CPa3y HECKOJIbKUMHU JBUKKAMU;

- B3aWMHOE BiHsHHE PUIbTpoB uckaxkaeT AUX, HapHCOBaHHYIO JABIKKAMH;

- CJIOXEH W JJOPOTOCTOSII B TEXHUYECKON peaTn3aliny.

ITapameTpuyeckue 3KBaa3epbl.

JlocronHcTaa:

- 0Ooiee rubOkue;

- 0oJee KaYeCTBEHHBIE;

- MeHbIe GuIbTpoB (00BIYHO OT 3-X 70 5-M).

AYX kaxxaoro GpuibTpa B TAKOM dKBaslaii3epe MOKET U3MEHATHCS B IIHPOKUX
npenenax. Perynupyercs:

- 4acTOTa HACTPOMKH;

- T0JIoca MPOIyCKaHus GuiIbTpa;




- ko3 durueHT nepenayn.

Hanpumep, nmoasem AUYX B mosoce 1000-5000 I'm B mapameTpuyeckoM
HKBaJIaii3epe MOXKHO pPeain30BaTh C MOMOIIBIO BCETO OJHOTO (DUIIbTpa, MpUYEM
KauecTBO 3ByKa OyJeT BbIIIE, 4YeM B rpad)iyecKoM dKBalaii3epe.

Henocrarku:

- CIIOYKHEE YIIPaBJICHHUE;

- HET HarJISIAHOCTH.

OO0i1acTb NPUMEHEHHUS:

- MHKUIEPHBIE MYJIbTHI,

- B KauecTBE MUKPO(OHHBIX MPEIyCUITUTENCH;

- B BUJE OTACJIbHBIX TPUOOPOB.

YacTo NpUMEHSIOT COYETaHHWE KOMIIpEccopa C SKBAIAM3E€POM U HA3bIBAIOT
YaCTOTHO-32BUCMMBbIM KOMIIPECCOPOM.

Takoil kommpeccop o00pabaTbIBa€T TOJIBKO OIPENEICHHYIO YacTOTHYIO
I0JIOCY, a BCE OCTalbHOE €ro Kak Obl He KacaeTcs. YacTHbIM ciyuyall Takoro
KOMIIpEccopa — JAe3ccep, CKUMAIOIIMK HHTEpPBaj, B KOTOPOM COCPENOTOYECHBI
OCHOBHBIE YaCTOTHBIE KOMIIOHEHTHI CBUCTAILMX U IIHUIAIINX 3BYKOB YEJI0BEUYECKOU
peur. OTO yMEHBUIAET HEXKENATEIbHbIE «IIPUCBUCTBDY NPHU 3allUCH PEUYEBBIX
IIPOrpamMM WJIHA BOKAJIA.

Heckonbko 0COOHAKOM CTOUT OCOOBIH KJIacC IKBajaii3epoB, TaK HAa3bIBAEMBIX
naparpaduyeckux. Ho He 6oiiTech, HU4Ero 0co60ro HOBOrO WJIM CTPAIIHOTO B HUX
Het! Ilo cBoelr cytu — 310 rubpua u3z IIAPAmerpuueckoro u I'PA®uyeckoro
HKBAJIA3€POB, OTYETO M MPOU30LUIO 3TO BECbMa HEOOBIYHOE HAa3BaHUE, MOHAYAITY
MHOTHX MOBeprarouiee B Tpener. Takod skBanaifzep — MPOCTO MHOTONOJOCHBIN
napamMeTpuYecKuii, HO MUMEIOUIMI KOHCTPYKTUBHOE HMCIOJIHEHHWE YacTU OPraHOB
yOpaBieHus (2 MMEHHO — peryiiaropoB mnoabema/cnaga AUX) kak y
rpauyeckoro, B BUA€ MOTEHLUOMETPOB C JIMHEHHBIM NEPEMEUICHUEM UX PYYeK
(“nBrXKOBBIX ). brarogapsi CBOMM OTPOMHBIM BO3MOKHOCTSIM OHHM TIO3BOJISIIOT
noJIy4ath TpakTudecku JoObie TpeOyembie Bam Buasl AUX. Ho u3-3a cBoei
CJI0)KHOCTH OHHU BE€ChbMa JOPOTH, U B CUJTy 3TOTO UMEIOT OTHOCUTEIBHO HEOOIbILIOE
pacnpocTpaHeHHe, 1a U BbIMYCKaIOTCs maparpaduyeckue 3KBajai3epsl JOBOIBHO
OTrpaHUYEHHBIM KOJIMYECTBOM (PUPM.

B HekoTophIX ciydasx (Hampumep, B KPOCCOBEPAX, WIIM TOPOTMX MYJIbTax), B
anmnaparype MOXeT ObITh MPEAYCMOTPEHA BO3MOKHOCTh MEPEKIIOUEHHS] KPYTHU3HBI
cpe3a (uiabTpa, MHOT/IA — JaXke C BO3MOKHOCTBIO MEPEKITIOYEHHUS] Ha BbIOPAHHBIN
BaMM TUN (uiabTpa, I8 Jy4IIero MPUCHOCOONEHUs K Balleid KOHKPETHOU
cutyauuu. K coxanenuto, 3To BCTpeyaeTcsi He TaK 4acTo, Kak Obl XOTEJIOCh...

W B 3akmoueHue HEMHOro o0 “o0umx BOmpocax’, CBA3aHHBIX C YACTOTHOM
Koppekuuei. Beime yxe roopwioch, yTo AUX n @YX TecHO cBsi3aHbl APYT C
npyroM. M1 oTHOCHTCS 3TO HE TOJNBKO K (PUIBTpaM, Kak TaKOBBIM, HO U BOOOILE K
JI00BIM LIETSIM Tlepeiayd cUrHajoB. [[ms Bcex MHMHHMManbHO-(Da30BBIX IIemeit
CYIIIECTBYET CTPOTAst 83auUMHO-00HO3HauHas CBsi3b Mexay AUX u ®UX. ['oops
“MUHUMAaNbHO-(Pa3oBas Lenb’ — WMEETCS B BUIY, YTO B ITOW LIEMU TPaKTa HET
0COOBIX 3BEHBEB, TAK Ha3bIBAEMbIX (Da3oBpariarencii (He myTaTh C KHOMKAMH IS
nepeBopoTa ¢azbl MUKPO(HOHOB!).




Ctporo roBOpsl, MPAKTUYECKH BCE DJECKTPOHHBIC IIEMH, WMEIOUIUMECS B
3BYKOBOU arraparype, SABJISIIOTCS UMEHHO MUHUMaJIbHO-()a30BbIMHU.
HckimtoueHus MU SIBIIIIOTCS, MOy, TOJIBKO yCcTpoiicTBa 3(PPekToB — (ait3ephi.
Bot oHM mocTpoeHbl UMEHHO Ha OCHOBE (ha3oBpalaTesiei.

Uro xe cienyer U3 ynoMsaHyTou cBszu Mexay AUX u ®UX? IIpexae Bcero
TO, 4TO ecyid BaM u3BecTHa AUX kakoro-ido ycTpoicTBa, TO MOXKHO OJJHO3HAYHO
yctaHoBUTh U ero ®UX, u Hao6opoT — 1o uzBectHort UX onpenenuts AUX. T.e.
€CJIM IBa YCTPOMCTBA UMEIOT CTPOTO OAMHAKOBBIE YACTOTHBIE XapaKTEPUCTUKHU, TO
OHH B 00S3aTEIHLHOM TOPSAIKE OYAYT UMETh B aOCONOMHO udeHmuuHwvle Ha3oBo-
YaCTOTHBIE XapaKTEPUCTUKH.

U ecnu kakas-mu6o ¢upma 3asaBIseT, YTO €€ IKBajaiizep “He KpyTHUT ¢azy’ -
He BepbTe. Eciii, KOHEUHO, peub HE MAET 00 OJHOMOJIOCHOM 3KBaJlaii3epe U O
caBure (a3 Ha OCHOBHOW YacTOTE €ro peryjaupoBaHus. BOT TOJBKO Ha OJHOM-
€AUHCTBEHHON 2mou 4YacTOTEe, SIBJSIONICICS YaCTOTOM pe30HAHCAa SJIEKTPOHHOU
cXeMbl, (Ha30BBIA CIBUT MEXKIY BXOJHBIM M BBIXOJHBIM CHUTHAJIOM OyJET paBeH
nymo. [IpaBna, HUKakoW 3aciiyru pa3paOOTUYMKOB U M3TOTOBUTENIECH B 3TOM HET,
3TO — MPOCTO OOIIee CBOMCTBO BCEX pe30HAHCHBIX Lemned. Ho, moBropumces ere
pa3 — mosivbko Ha 3TOM yactoTe. Bo Bcex apyrux ciydasx — He ObIBaer!

To ecTtp — TeopeTMdeckH, KOHEYHO, BO3MOXKHO CO3/aTh MOJ00HOE
YCTPOMCTBO, HO JJISI 3TOTO MPUAETCS BCTPOUTH B HETO OTPOMHOE KOJIHYECTBO
dazoBparniaTeneii, HO OT MPEKPACHOTO 3ByKa HUYETO HE OCTaHETCs. Benb Kaxabli
(dazoBpaiaTenb — 3TO JUIIHUN aKTUBHBINA 3JIEMEHT, TPAH3UCTOP WIIM MUKPOCXEMA,
a, 3HAYUT, U HEU30EKHO COIMYTCTBYIOLIEE HTOMY VYBEIMYECHHE IIYyMOB H
HCKaKECHUMU.

He roBops y»x 0 TOM, 4TO TaKo€ yCTPOUCTBO, CKOpee Bcero, OyneT Gpuznyecku
Hepeam3dyeMo. Beap g mepecTporKr 4acTOThl B DKBajlail3epax — U Tak, YKE
VCIIOJIB3YIOTCSL CIIBOGHHBIE IIE€PEMEHHBIE PE3UCTOPBI, & €CIU €IlIe INPUIETCH
OHOBPEMEHHO C A3TUM  U3MEHATh  MAapaMeTpbl  3HHOTO  KOJIMYECTBA
dazoBparaTeneif, T0 KOJIWYECTBO PE3UCTOPOB, CUIAIIMX HA OAHOU OCH, MOXKET
BOOOIIIE TPEBBICUTH BCE pa3yMHbIC MIpeIeibl!

KoHeuHO, Ha 3TO MOXHO BO3pa3UTh — TO, YTO HEBO3MOXKHO CHEJaThb B
“aHanore”, BO3MOXXHO B “niudpe”. KauecTBO 4uCTO MpOrpaMMHBIX DKBajai3epoB,
pEaTN30BaHHBIX B pa3jMYHBIX KOMIBIOTEPHBIX Plug-in — ocTaBmseT KenaTh
JIYYILIETO.

He B mocnenHow odepenb 3TO CBSI3aHO C TeM, 4YTO (DaKTHUECKH Jro0as
nporpaMma SIBJISIETCS JIMIIb MaTeMaTH4YeCKOM MOJENbl0 CBOEro 0OoJiee-MeHee
peanbHOro (PU3MYECKOTO MPOTOTUIA. A BCE€ YACTOTHO-U30MpaTeIbHbIE LENU B
3BYKOBOM alllaparype OTHOCSITCS K Kiaccy Tak HaszbiBaeMmbiX IIR-puasTpoB, T.€.
bunbTpoB ¢ OeckOHEUYHOM uMMIyJIbCcHOM Xxapakrtepuctukod (Infinite Impulse
Response). Wau, roBops mpormie, Ipu Iojgade Ha BXOJ .1:00020 YaCTOTHO-
n30UpaTEIHPHOTO YCTPOMCTBA KAKOrO-MOO BHEIIHETO BO3JCHCTBUS - €r0
BBIXOJTHOW CHUTHAN Takke OyAeT JUIMThCs OECKOHEYHO. A KaK XOpPOIIO Hamucaiu
Opatbs CTpyramnkvue B M3BECTHOW KHHWTE — ‘“TIO3HAHHE OECKOHEYHOCTH TpedyeT
OECKOHEUHOI'0 KOJIMYE€CTBA BPEMEHHU ...
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Takum o0Opa3om, 4yTOOBI CTPOro CMOAETUPOBATH “B Iudpe” TO, 4yTO “B
aHajiore” TMOJy4YaeTcsi caMo COOOW, MoTpedyercs BBIYMCIHUTENh C OECKOHEYHO
OOJBIION BBIYMCIUTEILHON MOIIHOCTBIO M C HEOTPAaHUYECHHOW >Ke pa3psIHOU
CEeTKOM. A Kak Mbl BCE XOpOIIO MOHUMAaeM, 3TO HEBO3MOXKHO. [losTomy, 4TOOBI
MOJYYUTh peadbHO padoTaromme HUQPPOBbIE 00pPabOTKU - MO HEOOXOIUMOCTU
OpUXOAUTCS  “‘ype3aTh’  BBIUMCIUTENbHBIC aAJITOPUTMBI, COKpamias o0beM
BBIYHCIICHUN IO pa3yMHOT0O MUHMUMyMa. ECTECTBEHHO, UTO 3TO JAAJIEKO HE CaMbIM
Jy4YIIMM 00pa30M CKa3bIBAE€TCs Ha IJIABHOM PE3yJbTaTe, Ha MOJIy4aeMOM 3BYKe. A
Tenepb - MonpoOyiTe cede MpeaCcTaBUTh, KaK B 3TH, U 06€3 TOro “00KpoMcaHHBIE”
QITOPUTMBl BIUXHYTHh €II€ M Kydy BBIYUCICHUN I KOMITEHCAMHA (Da30BBIX
CIIBUTOB.

[Toxoxe, B 0003puMOM OyayIIeM HE MPUXOJIUTCS BCEPbE3 PACCUUTHIBATH HA
IIMPOKOE U MOBCEMECTHOE BHEAPEHUE “He KpyTAumx a3y’ skBanaiizepon. Benpb
ceiluac  xopowmo  3Bydame IUGPOBbIE  JKBajailzepbl  coOuparoTcsi ¢
HCIIOJIb30BaHUEM J1I00poro JecsaTka MomHenmux DSP-niponieccopor Tuna SHAPC.



