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A6cTpakT. B crathe paccMaTpuBaeTcsi ONbIT NPUMEHEHHUsT HUPPOBBIX (GHIBTPOB NMPU PabOTE C ayIHO3aMHUCIMH
Ha MarHUTHBIX IUieHKax. OTMmeuaercs, 4yTo 00paboTKa IM(POBBIX CUTHAJIOB MOJPA3CISETCS Ha JIMHEHHYIO U
HENUHEIHYI0, HO B CIIydae ¢ 3alMCSIMU Ha MArHUTHOM IUIEHKE MBI UIMEEM JAEJI0 TOJIBKO ¢ HeNMUHEHHOH 00paboTKOM.
[lpu sTOoM I HenuHEHHOW 00pabOTKM MOryT OBITh HCIOJIBb30BAaHBI BBIYMCIHMTENBHBIE CPEACTBA JHOOOM
MOIIIHOCTH, & BpeMsl 00padOTKH, OCOOEHHO ¢ BHICOKUM Kau€CTBOM, MOJKET JIOCTUraTh HECKOJIBKHX MUHYT U JJaxe
gacoB. ['paduueckn NpoHIIIOCTPHPOBaHb! (HOPMBI ayIHOCUTHANIA TIOCIIE Pa3INYHbIX IPeoOpa3oBaHUil COTJIAaCHO
npeiaraeMoil Meroguke. OTMeYaeTcs, 4To IUCKPETH3alys IPH KaKIOM Iepecyére CTaHOBUTCS OCHOBHBIM
€roco0oM 3BYKOBOW 00pabOTKH aHAIIOTOBBIX 3aIHCEH.
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Abstract. The article discusses the experience of using digital filters when working with audio recordings on
magnetic tapes. It is noted that digital signal processing is divided into linear and non-linear, but in the case of
magnetic tape recordings, we are dealing only with non-linear processing. At the same time, computing tools of
any power can be used for nonlinear processing, and the processing time, especially with high quality, can reach
several minutes and even hours. The waveforms of the audio signal after various transformations according to the
proposed method are graphically illustrated. It is noted that sampling at each recalculation becomes the main
method of sound processing of analog recordings.
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1. BBenenue

B nacrosimee Bpemst B KIAVK «Enucel KHHO» 0CyIIeCTBISETCS OLIU(PPOBKA HE TOIBKO
KHHOIUIEHKH 8 MM, 16 MM 1 35 MM, HO ¥ ayTMOTUIEHKH Ha 0a0MHHBIX HOCUTENSX [ 1]. YauTeiBas
TEXHUYECKOE COCTOSHHE ayAMOIUIEHOK, IOCTOOpaOOTKAa 3BYKOBOIO CHUTHAJa 3aHMMAaET
JOCTaTOYHO JUIUTEIbHOE BpeEMs, IOCKOJIbKY HEO0OXOJMMO uYepe3 cucteMy QUIbTPOB
«TIPOTOHATHY» OLUU(POBAHHBIN 3BYK C I€JIbI0 CHU)KEHMSI YPOBHS IIymMa, PEIaKTUPOBAHUS
MOJYYCHHBIX HCXOJHUKOB 1 MUHUMHU3AIMH ayAMOdHTpoun [2-6].

O6paboTka KaXJIOTO OTIAEIHHOTO OUU(PPOBAHHOTO HOCHUTENS MHMOPMAIUU SBISETCS
JOCTaTOYHO WHIUBUAYAJIBHON TMpOIENypOil, OJHAKO CYIIECTBYeT psAl YHUUKAUUNH U
CHCTEMHBIX 0000IIEHHIA, KOTOPhIE TOMOTAIOT COKPATHTh BPEMS Ha «UUCTKY» 3amucH [7-11].

I[To cytn, oOpaboTka UHU(PPOBBIX CHUTHAIOB TMOJPA3IACIICTCS Ha JHUHEHHYIO U
HEJIMHEWHYI0, HO B CJy4ae C 3alUCIMM Ha MAarHUTHOW IUIEHKE MBI UMEEM JIeJ0 TOJBKO C

HenuHeiHo i o0pabdoTkoi [12, 13].
2. MeToabl 1 MaTepHaJIbl

Henuneitnas 06paboTka 110 BpEMEHU HE CIUIIKOM OTPaHUYEHa, TI03TOMY JJIsl HE€ MOTYT
OBbITh HCIOJIb30BaHbl BBIYMCIUTENbHbBIE CPEICTBA JHOOON MOLIHOCTH, a BpeMs 0OpaboTKH,
0COOEHHO C BBICOKMM Ka4eCTBOM, MOXET JOCTHUIaTh HECKOJILKUX MUHYT U JJa’Ke YacoB.
Bce 310 MHOTOOOpa3ue nmpeoOpa3oBaHuii CBOJUTCS, B KOHEYHOM CUETE, K CIIEIyIOLIM
OCHOBHBIM THIIaM:
® aMIUIUTYAHBIE IPeOOpa30BaHuUs;
® YaCTOTHBIE IpeoOpa3oBaHMS;
e (a3oBble MpeoOpa3oBaHus;
® BpEMEHHbIE IPe0OPa30BaHUsL.
Ilo Tomy, kakue 4YacTOThl (PMIBTPOM MPOIYCKAIOTCA (3a7ep KUBAIOTCA), (DUIBTPHI,
HCIIOJIb3YEMBIE IIPU YACTOTHOU KOPPEKLUH, TIOAPA3IEIAIOTCA Ha CIEAYIOIIUE TPYIIIIbL:
e  (GWIBTP HU3KUX YACTOT;
e  (GWIBTP BBICOKUX YacTOT;
®  TI0JIOCOBOM MPOIYCKAIOUINH PUIbTP;
®  TI0JIOCOBOM PEXEKTOPHBINA (QHIIBTD;

®  Y3KOIIOJIOCHBIM MPOMYCKAIOMUN QUIBTD;
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®  Y3KOIIOJIOCHBIH PEKEKTOPHBIN PUIBTP.
3. Peanuzanusi MeTOAUKHU U 00CyKIeHHE Pe3yIbTATOB

PaccmatpuBaercst aynuo3ByK, cHATBIE ¢ marHutodona Putm 320 (pucynok 1), B

MOHOPEXHME TIPU CKOPOCTH MPOTATa MAarHUTHOH JIEHTHI 19,5 cMm/cek.

Pucynoxk 1. AymuomarautohoH
Putm 320.

PucyHok 2. Ayamo ucXoaHUK.

Aynno3ByK mocie nmpeo0pa3oBaHus B CTEPEO3BYK, C CHMMETPUYHBIM pa3BeACHUEM Ha

IIpaBbIi U JIEBBIA ayIMOKaHAJI MPEJCTABIEH HA PUCYHKE 3.
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PucyHnok 3. Aynuo3BykK B CTEPEO.

Ilocae HOpMaJIU3alUH IO IMAKOBBIM 3HAYCHHUAM AYAUO3BYK IIPCACTABILICT YIKC Ooiee

00BEMHYIO KapTHHY (CM. PHCYHOK 4).
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Pucynox 4. HopmanuzoBaHHbIN ayHO3BYK.
OO6paboTKa, MO3BOJISAIOIIAS CHU3UTH IIyMbl (PUCYHOK 5), yCTpaHsET SHTPOIHUIO IO

3apaHee Ol'[peI[eJ'IéHHBIM 3HAYCHUAM.
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Pucynok 5. CHukeHue 1yMmoB.

Curnan nociie 00pabOTKH, MO3BOJISIONIAS YCTPAHUTh CKAUKH, IIETYKH, TPECK U CKPHII,

MpEeACTaBJICH Ha PUCYHKE 6.
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PucyHok 6. YcrpaHeHue pe3kuX aMIUIUTYJHBIX CKQYKOB U TPECKOTHHU.

duHanpHOE MPeoOpa30BaHNe ayANOCUTHANIA B 3BYKOBYIO IOPOKKY 10 MAaKCHMAaJIHLHOTO
KOMIIPECCHOHHOTO C/IBUTA, KOTOPBIN TO3BOJISIET 0€3 0COOBIX MCKAKEHUM CIyIIaTh ayauodamn,

MPEJICTABICHO HA PUCYHKE 7.
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Pucynok 7. ®uHanpHOE Pe0Opa30BaHUE Ay THO3AIKCH.

B npaktuyeckom acrekTe 00JIble BCEro BpeMeHU TpeOyeTcs Ha Moa00p AUCKPETHOTO
mara B TOM WIHM HHOM (uiabTpe, mpeoOpa3oBaHWU WM Mpocuére. DTO BHIBEpsETCA
SMIOUPUYECKUM METOJOM P00 M OMIMOOK, ayAHalbHO Ha CIyX M C YY4ETOM HAKOIUJICHHOTO
MPAKTHUYECKOro OMbITa. B 3TOM ciydae AuMcKpeTu3anus Mpu KaxaoM MepecuéTe CTaHOBUTCS

OCHOBHBIM CITIOCOOOM 3BYKOBOI 00paOOTKM aHATIOTOBBIX 3aMUCEH.
4. 3ak0ueHne

B 3akmoueHMM OTMETHM, 4YTO CEMEWCTBO MporpaMM 3BYKOBOM 0OpaOOTKM Ha
CEero/IHAIIHUHN JIeHb MTOCTOSTHHO YBEIWYMBAeTCs, BKIIIOYasi, Hanpumep, Sony Vegas Pro, Wave
SE, WavelLab, Sound Forge, Cool Edit Pro u T.x1., HO KJIFOUEBYIO POJIb B 3BYKOBOW 00pabOTKe
aHAJIOTOBBIX 3aIIMCEH, KOHEYHO, UTPAET 3BYKOPEXKUCCEP, OCYIIECTBISAIOMUN ayano 00paboTKy

C IIOMOIIBIO alllIapaTHO-IIPOTrPaMMHBIX CPEACTB.
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