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B nanHOli BBIMyCKHOW KBanM(UKAIMOHHONW paboTe OBUIO H3Y4YEHO
nporpamma foobar2000 kotopass paGoTaeT Haj ayauo HHPOPMANMSIMU H €€
BO3MOXXHOCTH M uHTepdeiic. Kpome Toro OBUIO paccMOTPEHO MPOLECCHI

KOOIUPOBAHUC U JCKOIUPOBAHUC C IIOMOIIBIO ATOU IIpOrpaMmal.

butnpyB ManmakaBuii wWmpga ayauo MabIyMOTIapra WIUIOB OepyBYH
foobar2000 pactyp xakujga, YHUHT UHTEpQEHCH, UMKOHUATIAPUHU YpraHuo
YUKWAIAM. XaMJia 11y JacTtyp €paaMuia KoJyiail Ba JASKOJIAIIHN aMalira OIIHPHUII

KYpUO YUKHIIIH.

During the research work interface of the program Foobar 2000 which works
on audio information and its all functions were observed. Also, with the help of

this program it was observed to code and decode processes.
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BBEJAEHUE

Jns  panbHeWiiero  pa3BUTHS — TENEPAJAMOBEIAHUS  NPUHATHL P
NOCTAaHOBJICHUI KaOMHETOM MUHHUCTPOB, Onnii Maxknucom u Ilpe3unenToM Hamei
cTpanbl. Meponpustuss 1o ucnonHenuto [locranoBnenuss  Ilpe3unenta
PecniyOnuku Y36exuctan NelIII-1088 «O mepax mo nanbpHEHIeMy MOBBIIICHUIO
3¢ (HEKTUBHOCTH HCTOIB30BAHUS BBICOKOTEXHOJIOTUYHOTO TeIepagrnoodopyaoBa-
HUS B cucteMe HanumoHallbHOM TenepaiuoKOMIIaHUU Y30eKkucTana» oT 1 ampesns
2009 roma. KoropeiM mNpemyCcMOTpEHbI MEpbl MO OpPraHU3alMy MNPOU3BOJICTBA
KAUECTBEHHOMN TEJIEepaJuoONpPOAYKIIMH HA OCHOBE COBPEMEHHBIX MEIMATEXHOJIOTHM
U YIYYIIEHUIO CHCTEMbl MOJATOTOBKM U IEPENOATOTOBKU TEJIEBU3MOHHBIX
WHXEHEPHO-TEXHUYECKuX Kaapos, ¢ 2009/2010 yuyeOnoro rona B TamkeHTCKOM
YHUBEpCUTETE HWH(POPMAIMOHHBIX TEXHOJOTMM OyaeT OTKphIT (akyIbTeT
«TeneBU3MOHHBIE TEXHOJIOTUW» U1l OJTOTOBKH TEJIEONEPATOPOB, HHKEHEPOB IO
CHELIOCBEUICHHIO, BUIEOMOHTAXY, KOMIIBIOTEPHOH rpauKe U 3ByKO3aIUCH.

[leapto gaHHOW BBITYCKHOM KBaIM(PUKAIMOHHOW paboTe  SABISIOTCS
KomupoBanue u aexoauposanue ¢ momonipio foobar2000.

B 3TOM Teme u3ydaercs aHanu3 NPUHLUIBI KOJAUPOBAHUE U IEKOIUPOBAHUE
3ByKa, aHanu3 npumeHenue foobar2000 B mpakTtuke, KOAMpOBaHUE W
neKkoaupoBanue ¢ momoinbio foobar2000.

[TockonbKy Bes uHGOpMAIHs, KOTOPYIO 00padaThIBaET KOMITBIOTED, TOJKHA
OBITH MpEJICTaBJICHA JABOMYHBIM KOJOM C MOMOIILI0 IBYX Iudp 0 u 1. Dt nBa
CHUMBOJIa TPUHATO HA3bIBAaTh JBOMYHBIMU HU(ppamMu win O6utamMu. C MOMOIIBIO
nByx 1mupp 0 u 1 MOXHO 3aKoAMPOBaTH JII0OOE COOOIIEHHE. DTO SBHIIOCH
IPUYUHON TOrO, YTO B KOMIIBIOTEPE 00S3aTENbHO AOKHO OBITh OPraHU30BAHHO
JIBa BAKHBIX MpoIiecca: KOAUPOBaHUE U AekoaupoBanue[l].

Brimycknas kBanudukaironHas padota coCTOUT U3 4 pas3zesoB, BBEJICHUS,

3aKr04YeHus1, 38 — pucyHKoB. CIIUCOK TUTEPATYPHI COACPKUT 17 HauMEeHOBaHUM.
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I'JTABA 1. AHAJIN3 ITPUHIOUIIBI KOAUPOBAHUE U JEKOJJUPOBAHUE
3BYKA

1.1. KoaupoBanmue 3Byk0BOii HHpopManum

3BYK — BOJIHA C HETIPEPHIBHO W3MEHSIOLIEHCS aMIUTUTYA0U U 4acTOTou. UeM
Oonbllle aMIUITUTYAa, TEM OH TpoMYe JJIsl YeloBeKa, 4eM OOoJbllle 4acToTa, TeM
BBIILIE TOH.

B ocHoBe komupoBaHus 3ByKa ¢ ucnons3oBanueM [IK mexur mponecc
npeoOpazoBaHus KoneOaHUN BO3AyXxa B KOJEOAHHUA DSIEKTPUUECKOTO TOKa H
nocyenyronas — AUCKPETH3alus  aHaJOrOBOTO  BJIEKTPUYECKOIO0  CUTHAJIA.
KoaupoBanve v BOCHPOM3BEACHHE 3BYKOBOM HMH(POPMALUU OCYLIECTBISETCS C
NOMOUIBIO  CNELMATbHBIX MporpaMM (penakrtop 3Byko3amucu). KauecTBo
BOCITPOMU3BEJCHUS 3aKOJUPOBAHHOIO 3BYKa 3aBUCUT OT YaCTOTHI JUCKPETU3ALUU U
e€ paspenieHus (ryOHMHbI KOJUPOBAHUS 3BYKa - KOJUYECTBO YPOBHEN)

AHa0roBbIN U TUCKPETHBIN CIOCOO KOAUPOBAHUS

YenoBek crnocoOEH BOCHPUHMMATh W XpPaHUTh HH(poOpMauio B QopMme
00pa30B (3pUTENIbHBIX, 3BYKOBBIX, OCS3aTEIbHBIX, BKYCOBBIX M OOOHSTEJIBbHBIX).
3putenbHbie 00pa3bl MOTYT OBITh COXPAaHEHBI B BUJE M300paKEHUM (PUCYHKOB,
doTtorpaguii M Tak pgainee), a 3BYKOBBIEC - 3a(UKCUPOBAHBI Ha IJIACTUHKAX,
MarHUTHBIX JICHTAX, JIA3ePHbBIX JUCKaX U Tak ganee[2].

Wudopmanusi, B TOM uyuciae rpapuyeckas M 3BYKOBas, MOXKET OBbITh
NpEeACTaBIeHa B AaHAJIOrOBOM WM AUCKpeTHoW ¢opme. [lpu aHamoroBom
OpeCTaBICHUN (PU3MUEcKasl BEJIWYMHA TNPUHUMAET OECKOHEYHOE MHOKECTBO
3HAYEHUW, MpPUYEM €€ 3HAYEHUS H3MEHAIOTCS HenpepbiBHO. [lpu nuckpeTHOM
OpeCTaBlICHU (U3MUecKas BeJIMYMHA MPUHUMAET KOHEYHOE MHOKECTBO

3H3‘-ICHHI>1, IIpU4CcM €€ BCIIMYMNHA NU3MCHACTCA CKa‘—IKOO6paSHO.
¥

X

Puc. 1. AHanoroBoe u IMCKPETHOE KOAUPOBAHUE
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[Tpumepom aHanoroBoro npeacTaBieHus rpadpudeckoi HHHOPMALIUN MOXKET
CILy)KUTb, HaNpHUMeEp, >KUBOMMCHOE IOJOTHO, LBET KOTOPOTrO HW3MEHSETCS
HENPEPBhIBHO, a JUCKPETHOIO — U300pakeHHWe, HANeYaTaHHOE C IOMOUIbIO
CTPYHHOTO TMPUHTEPA M COCTOSIIEE M3 OTACNIBHBIX TOYEK pa3HOro I[BETa.
[TpumepoM aHANOrOBOTO XpaHEHUs 3BYKOBOW MH(pOpMAIUU SBISETCS BUHWIOBAs
IUIACTUHKA (3BYKOBasl JIOPOXKKa H3MEHSET CBOIO (OpMYy HENPEPHIBHO), a
JUCKPETHOTO — ayJu0 KOMIIAKT-IUCK (3BYKOBas JOPOXKKa KOTOPOTO COJEPKHUT
YUYaCTKHU € pa3IMYHON OTpaXkarollel CIOCOOHOCTHIO).

3BYK MpPEACTABISIET COOOI 3BYKOBYIO BOJIHY C HEIPEPBIBHO MEHSIOLIECHCS
aMIUTUTYAOU U 4aCTOTOM.

Yem Oosbllle aMmIUIMTyJa CHUTHaJIa, TEM OH TpoMYe Ui 4YEJOBEKa, YeM
OOJIBIIIE YaCTOTa CUTHANA, TEM BBIIIIC TOH.

[IpeoOpazoBanne rpaduyueckol W 3BYKOBOW HMHGOPMAIIMU U3 aHAJIOTOBOM
(GOpMBI B TUCKPETHYIO MPOU3BOAUTCA MyTEM TUCKPETH3ALMH, TO €CTh pa30ueHMUs
HEIPEPBIBHOTO TIpaQUUECKOro M300paK€HUsS U HENPEPBIBHOIO (aHAJIOrOBOTO)
3BYKOBOI'O CHTHAJa Ha OTACJIBHBIE JJEMEHTH.. B mponecce aucKperusanuu
MPOU3BOJMTCS KOJUPOBAHHME, TO €CTh NPHUCBOCHHE KAXKIOMY DIEMEHTY
KOHKPETHOI'O 3HaYeHUs B popMe KO/a.

Jluckperusanmusi — 3TO NpeoOpa3oBaHHE HENPEPHIBHBIX H300paKeHU U

3ByKa B HA0Op AMCKPETHBIX 3HaYEHUH B (hOpMeE KOJIOB.

1.2. KoaupoBanue ouu¢poBaHHOI0 3BYKA Iepe/ ero 3anuchbio Ha HOCUTEJIb

Jlnis xpaHeHust U pPOBOro 3ByKa CYIIECTBYET MHOTO Pa3jIMUHBIX CIIOCOOOB.
OnudpoBaHHbI 3BYK SBISIET cO00M HaOOp 3HAYEHUH AaMIUIMTYIbl CHUTHAJIA,
B3SITBIX YePE3 ONPEACIICHHBIE TPOMEKYTKHA BPEMEHH.

o brok omudpoBanHOM ayano uHGOpMAMA MOXKHO 3amucaTh B (haiii
0€3 U3MEHEHHU, TO €CTh MOCIE0BATEILHOCTBIO YUCEIT - 3HAYCHUN aMIUIUTY/bl. B

ATOM clTydae CyIIeCTBYIOT JIBa ClIoco0a XpaHeHus: HH(OpMaIuu.
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o Ilepssrit - PCM (Pulse Code Modulation - ummynscHO-K0mOBas
MOJYJISALHNSA) - COoco0 MU(GPOBOTO KOJAUPOBAHHS CHUTHAJA MPHU ITOMOIIU
3amucu aOCOJIOTHBIX 3HA4YeHWU amIumTya. (B Takom Buze 3amvcaHbl
JnaHHble Ha Bcex ayauo CD.)

o Bropoit - ADPCM (Adaptive Delta PCM - amantuBHas
OTHOCHTENIbHAS WMITYJECHO-KOJIOBAasI MOIYJISALNSA) — 3alliCh 3HAYCHUH
CUTHaJa He B a0COIOTHBIX, @ B OTHOCHUTEIIHBIX W3MECHEHUSAX aMILTUTY]]
(TpupaIeHusX).

o MoXHO cXaTh JaHHBIC TaK, YTOOBI OHM 3aHUMAIM MEHBIIHHA 00BEM
TIaMSTH, HEXKEIIH B UCXOHOM COCTOSTHUH. TyT TOKEe €CTh JIBa CIocooa.

o KomupoBanue nanneix 0e3 morepb (lossless coding) - crmoco6
KOJAMPOBAHUS ayAHO0, KOTOPBIH MO3BOJISAET OCYIIECTBIATH CTOIPOICHTHOE
BOCCTAHOBJICHHE JaHHBIX M3 CXKaToro moroka. K Hemy mpuoOeraror B Tex
Cllydasix, KOTJIa COXpPaHCHHE OPUTHHAIBLHOTO KauyecTBa JAHHBIX 0C000

3HaunMo[3].

1.2.1. CxkaTue 3ByKa 0e3 IoTepb U C NOTEPSIMH

3ByK SIBJISIETCS MPOCTOM BOJHOM, a ONU(POBAHHBIN 3BYK — HH(PPOBOE
NPEACTABICHUE HJTOM BOJHBI. IJTO JOCTHraeTcs 3allOMUHAHUEM  YPOBHS
aHaJIOTOBOTO0 CHTHAJIa MHOXECTBO pa3 B TE€YEHME ONHOW CeKyHnbl. Hampumep, B
oObikHOBeHHOM CD curnan 3zanmomuuaercs 44100 pa3 3a cexkynay. Tak kak CD
paboTaeT cO CTepeo, Mbl 3allOMHHAEM CHUTHaJ JJIs JICBOM M TPaBOM KOJIOHKHU
napajuiensHo. i KaxkJ1oro 3amepa ucnosb3yrores 16-Outossie yncna. [lostomy
HETPYJHO MOCYUTATh, YTO OJHA CEKyHJa 3BydaHus 3aHuMaeT 2*2*44100=176400
OaiT.

Cxatue 3Byka 0e3 TMOTepb — COBOKYMHOCTh MPEOOpa30OBaHUM,
no3BoJIsiomas 3PQGEKTUBHO CHKUMATh 3BYKOBBIE JIAHHBIE C BO3MOXHOCTBIO HX

IOJIHOTO BoccTaHoBJIeHUsd. Kak m j1ro0oe cikatne 0e3 MOTCPb, CIKATHC 3BYKOBBIX
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JAHHBIX HKCIUTyaTHPYET KaKyr-In00 OCOOCHHOCTh JaHHBIX. B gaHHOM ciydae
3TO:

o HeBbicokas mpou3BOAHAS: IPYTUMHU CJIOBaMM, 3HAYEHUS COCEIIHUX
COMIUIOB MaJIO OTIMYAIOTCSI.

o HeBpicokast BTOpasi MpoU3BOAHAS: 3HAUCHUS COCEAHUX TPEX COIMILIOB
OJIN3KY K TUHEHHOU (PYHKIIUH.

o bnu3ocThk JIeBOro M MpaBoro KaHajioB: YPOBHU CUTHAJa B JIEBOHM U B
MIPaBOM KOJIOHKE, KaK MPaBUIIO0, OJIM3KH.

[IpeobpazoBanue koopauHar (L, R) — (X, Y)

[lepBbIM maroMm B ckatud OyAeT MpeacTaBieHHe KaHaloB ayauno L um R
oosiee 3heKTUBHBIM 00pa30M, MPEACTABUB UX HEKUMHU yuciaMu X, Y COTJIacHO
CJIEIYIONIEMY AJITOPUTMY:

X=(L +R)/2

Y=L-R

Jnst npoOHBIX uwMcen 3TO MpeoOpa3oBaHWEe HE TepseT HHPOpPMALMH U
SBJISIETCA DKBUBAJEHTHBIM OopuruHaibHoMy. [l nensix ke (L+R)/2 Tepser 0,5
npu KoHBepcuu B integer, korja L u R umeroT pasHyo 4€THOCTb, HO, IPOBEPUB
yétHocTh L — R, nerko Bocrnonusem 3tu 0,5.

Konnposanue. Anroputm Paiica

Uness cxatuss  ayaumo  3aKIIOYaeTcs B MPEJCTaBICHUU — YHCED,
COOTBETCTBYIOIIUX IMOTOKY MHHHUMAJbHO BO3MOXHBIM  oOpazoM, yOpaB
MIPEABAPUTEIHLHO JIFOOYI0 KOPPENSAIHIO JaHHBIX. [locae 3Toro Mo>XKHO 3ammuchIBaTh
MOTOK 3aKOJUPOBAHHBIX JaHHBIX Ha JUCK. OmHMUM U3 cambiXx S(PPEKTUBHBIX
croco0oB siBIsieTcs koaupoBaHue Paiica.

Menbiue 4ncia MPEeANnOYTHUTENbHEH TEeM, 4YTO HX TMPEACTABJICHHE B
OuMHapHOM TpencTaBlieHnn Kopoue. Hampumep, HE0OXOOUMO 3aKOIUPOBATH
CIICIYFOLIHAMN PALI:
basuc nmo ocuosanwmto 10: 10, 14, 15, 46
Wm TOT ke psa B OWHAPHOM BHJIC

basuc nmo ocuosanwmto 2: 1010, 1110, 1111, 101110
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http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/w/index.php?title=%D0%92%D1%82%D0%BE%D1%80%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F

Teneps ecnu TpedyeTcst IPEACTaBUTH ATOT B BUE CTPOKH, TAE IS KaXKIOTO
9yucia 3ape3epBupoBaHo 32 Ourta (quama3oH BCEX BO3MOXHBIX 3HAYEHHIA), TO 3TO
Oyner HeaPhEeKTUBHO, MOCKOJIbKY MOoHanoouTcs 128 Out. OpHaKo CyIIeCTBYET
6onee ahdextuBHBI MeToA. Hammydmmm pemeHreM Ob110 OBl TPOCTO 3amucaTh
ounapueie uucna 1010, 1110, 1111, 101110 6e3 3amsAThIX, MOJYYUB PsA BHUAA
101011101111101110. IlpoGaema B TOM, YTO TOCJI€ HET BO3MOXKHOCTH Y3HATh
TPaHMIIBI KOKIOTO YKcia. B kagecTBe pemieHus mogo00HON 3a/1adu, KaK IPaBuilo,
HCTIOJIB3YETCS anropuTm Paiica.

KonupoBanue Paiica — 3T0 croco0 MmpecTaBUTh MaJICHbKHE YKCIIa OJJHON
CTPOKO#1, COXpaHsisi CHOCOOHOCTh UX Pa3InyaTh.

Komuposanue mpannubix ¢ notepsmu (lossy coding). 3nech 1enb - 100UThCS
CXOECTH 3BYYAaHHS BOCCTAHOBJICHHOTO CHTHAja C OPUTHHAIOM TpPH KaK MOYKHO
MEHbIIIEM pa3Mepe cxkaroro aiia. MeTomoB cCxkaTHs, a TakkKe IMporpamw,
peau3yIonmx 3T METO/Ibl, CYIIeCTBYeT MHOTO. Hanbosee n3BeCTHBIMHU SIBIISIIOTCS
MPEG-1 Layer LILIII (mocnemnum siBasieTcss BceM u3BecTHbi MP3), MPEG-2
AAC (advanced audio coding), Ogg Vorbis, Windows Media Audio (WMA),
TwinVQ (VQF), MPEGPlus, TAC, u ipoune. B cpeanem, koahPuimeHT cxatus,
oOecrieunBaeMbli TaKMMH Kojaepamu, Haxonutcs B mnpenenax 10-14 (pa3). B
OCHOBE BCE€X l0SSy-KOJEpOB  JIEKHUT HCIOJB30BAaHUE TaK  Ha3bIBAEMOM
ncuxoaKycTuuecko mojaenu. OHa 3aHUMAETCS ITHM CaMbIM  «YITPOIICHUEM)
opuruHanbHOro cur"ana. Cxkatue (Kommpeccus) ayIuOAaHHBIX TMPEICTABISET
co00Ml Mmpolecc yMEHBIIEHUS] CKOPOCTH IU(POBOro MOTOKA 32 CUET COKpPAILCHUS
CTAaTUCTHYECKOM M TICUXO0AKyCTHUYECKOW H30BITOYHOCTH IH(DPOBOTO 3BYKOBOTO
CUTHAJIA.

MeTonbl COKpamieH!s] CTaTUCTUYECKON M30BITOYHOCTH ayAHOIaHHBIX TaKXKe
HA3bIBAIOT CKaTheM O0€3 TMoTeph, a, COOTBETCTBEHHO, METOJbI COKpAICHUS
MICUX0AKyCTUUECKOU N30BITOYHOCTH - CKATUEM C TTOTEPSIMH.

CxkaTue 3ByKa ¢ HOTepAMHU
CxaTtue ayauoJaHHBIX C TOTEPSMU OCHOBBIBAETCS HA HECOBEPIICHCTBE

YeJIOBEUECKOro CilyXa MpHU BOCIPHUATHUU 3BYKOBOW MHGpopmanuu. HecrmocoOHOCTh
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http://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B0%D1%83%D0%B4%D0%B8%D0%BE%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%90%D1%83%D0%B4%D0%B8%D0%BE
http://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D0%BE%D0%B0%D0%BA%D1%83%D1%81%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B7%D0%B2%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B7%D0%B2%D1%83%D0%BA

YeJIoBeKa B OMPEJICTICHHBIX CIyYasX pa3andaTh TUXHE 3BYKH B IPUCYTCTBHH OoJiee
TPOMKUX, Ha3bIBaeMas 3(pPeKToM MacKHPOBKH, ObLIa UCIOIb30BaHa B AJITOPUTMAaX
COKpAIlIEHUSI ~ TICUXOAKyCTHUYECKOW  HM30BITOYHOCTU. I(P(PEKTh  CIYyXOBOTrO
MACKUpPOBAHMSI 3aBUCSAT OT CHEKTPAJIbHBIX U BPEMEHHBIX XapaKTEPUCTHK
MAaCKHPYEMOTO M MAaCKHPYIOIIET0 CHUTHAJIIOB M MOTYT OBITh pa3jeliecHbl Ha JBE
OCHOBHBIE TPYTIIIBL:

o 4aCTOTHOE (OJTHOBPEMEHHOE) MACKUPOBAHUE

o BpEeMEHHOE (HEOAHOBPEMEHHOE) MACKUPOBAHUE

Dddekr mackupoBaHUS B YACTOTHOM OOJACTH CBA3aH C TEM, YTO B
IPUCYTCTBUH OOJBIINX 3BYKOBBIX aMIUIUTY/]] YEIOBEYECKOE YXO HEUYBCTBUTEIBLHO
K MalblM aMIUTUTyJaM OJIM3KUX YacToT. 1o ecTh, KOIJa [iBa CHUTHaJa
OJTHOBPEMEHHO HAXOJATCS B OIPAaHUYEHHOHN 4acTOTHOM o0jacTu, To Ooiiee cialblii
CUTHAJI CTAHOBUTCS HECJIBIIIMMBIM Ha (poHE 00JIEEC CUITBHOTO.

MackupoBaHue BO BPEMEHHOH 00JacTH XapaKTepU3yeT IUHAMHYECKHE
CBOMCTBA cCllyXa, MOKa3blBasg M3MEHEHHE BO BPEMEHH OTHOCHUTEIILHOTO IOpora
CIIBIIIIUMOCTH (TIOPOT CJIBIIIMMOCTH OJHOTO CHUTHAJla B TMPUCYTCTBUU IPYToOro),
KOTI'JIa MaCKUPYIOLIUH U MACKUPYEMbIN CUTHAJIBI 3By4aT HE OJTHOBPEMEHHO.

CtpykTypa Koziepa ckaTus ayIMOJAHHBIX C TTIOTEPSAMMU.

BpemenHan u 5
gac“,‘na“ ). . HopmuposaHue /] SuTpOnNunHoe h
Bxogmon P CoOnMeiTaLNA / ¥ XBAHTOBAHME / xonupoaanu%:umana
;i ] (xonuposanwe Gea noreps) |
HIEHETLES 3BYXOBOO CHrHana Ccuana g pe)
VIKM
undposon ‘—‘_;’ ~ A 1 -9
noToK B
e— MCHXOayCTHaCR
ol P = Cxartoiit
—_— I - - ayamo-
Newuxo- \ l [uHamuieckoe pacnpeaencHue POpMHOBINHO cwrHan
> axycTHuecKwi \ YNPABNEHNE UCKAKEHUAMM ““‘3:“’3”:: "_‘":;29" -
aHanua T ] KBAHTOBANMS NOMEXOYCTOMN'
J noGanses | KOAUPOBaHUE
MACOADOONM

Puc 2. O606menHas CTpyKTypa Kojiepa 3ByKOBOT'O CUTHAJIa C KOMIIPECCHEH

U(PPOBBIX ayAMOTaHHBIX
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http://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D0%BE%D0%B0%D0%BA%D1%83%D1%81%D1%82%D0%B8%D0%BA%D0%B0#.D0.AD.D1.84.D1.84.D0.B5.D0.BA.D1.82_.D0.BC.D0.B0.D1.81.D0.BA.D0.B8.D1.80.D0.BE.D0.B2.D0.BA.D0.B8

° Wcxomubrii udpoBol 3ByKOBOW CHTHAJ Pa3feisIeTcs Ha YaCTOTHBIE
MOJITMAa30Hbl U CETMEHTHPYETCA M0 BPEMEHHU B OJIOKE BPEMEHHOW M YaCTOTHOM
CEerMEHTAIIHH.

o JnuHa Koaupyemod BBIOOPKM 3aBHCHT OT (OpMBI BpEMEHHOMN
GbyHKIIMM 3ByKOBOTO curHana. [Ipy oTCyTCcTBUM pPe3KUX BHIOPOCOB MO aMILIUTYAC
UCIIOJIB3YETCsl TaK Ha3biBaeMasl JJIMHHAs BbIOOpKa, oOecreduBaroniasi BBICOKOE
paspenieHue mo yactore. B ciyyae ke pe3KuX M3MEHEHUH aMIUIMTYIbl CUTHaa
JUIMHA KOAUPYEMOH BBIOOPKM PE3KO YMEHBINAETCS, YTO JaeT Oojee BBICOKOE
paspenieHue o BpeMeHH.

o [Tocme  cermMeHTamMM  CHUTHaJIbl  YAaCTOTHBIX  ITOJAMAINAa30HOB
HOPMHPYIOTCS, KBAaHTYIOTCS U KoAupylorcd. B Hambonee 3(PQexkTHUBHBIX
aITOpUTMax KOMIIPECCUU KOAMPOBAHUIO TIOJBEPraloTCsi HE CaMH OTCYUETHI
BBIOOPKH 3BYKOBOTO CHTHAJIA, & COOTBETCTBYIOIIHE UM Kodpdurmertst MIKII[4].

CyObeKkTrBHAs OIICHKA KadecTBa

JUis cxaThIX ay/MOJAaHHBIX CYILECTBYET CyOBEKTHMBHAs OIICHKA KauyecTBa,
OlIEHMBaeMas KaK MPOIICHT JIOCH, TOUyBCTBOBABIINX PA3HUILY C OPUTHHAIOM.

CootBetcTBUe OutTpeiiTa kojeka MP3 B pexxume cTepeo U MporeHTa e

3aMETHUBIINX PAa3HULY C OPUTHHAIOM

NMpubBnuzuTENLHOE KONWYECTED N4EeH, YCNEIWAEBWHX PasHULY MeXay OPHIHHaNnsHoOH W BUTpeAT cxHaToH 2anucH,
CHATOW 2anucAmHu, % kbut/cek

0.1 320
5...30 256
30...40 192
4070 128

Puc. 3. CyObeKkTuBHasI OlICHKA KayeCTBa

Cnengyer ydecTb TOT (PaKT, YTO KA4eCTBO TMOJYUYHUBIIErOCS Marepuaia
3aBHUCUT OT XapaKTepa CKMMaeMbIX JTaHHBIX, OT JKaHpa, HaMu4us (oHa, MOMeX.
[Tocne cxarusa, nanpumep MP3, Ha cpeaHuX OUTpeWTax, CIyIaTeJId OTMEYArOT
OJIOBSIHHOCTh TIEPKYCCHOHHBIX. A Ha ToJioce CXKaTue (Jaxe CUIbHOE) OTPaKaeTCs

Majo.
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http://ru.wikipedia.org/wiki/MP3

1.3. ITEKOJIUPOBAHUE 3BYKOBOM NH®OPMAIIUU

CrpykTypHas cxeMa JeKojepa NpuBeleHa Ha puc. 1.3. BxoaHble naHHbIE
NOCTYMAalOT Ha OJIOK pacnakoBku motoka paHHeXx (Poll/[), B koTtopom mno
CUHXPOCJIOBAM BBIAEISAIOTCS OTAEIbHBIE KaJpbl, MOCTYMAIOIIME 3aTéM Ha OJIOK

nexoaupoBanus u AekBantoBanus (Koal'-1 u KeI'-1).

-1 Bruix.
R i Koa” | o cmx (>
u Ke.

Puc 4. CtpykTypHas cxema aexojaepa 3syka MPEG — 2

JlaHHbBIE, conmepikamumecss B KaJape, IEKOAUPYIOTCA B COOTBETCTBUU C
HNOPSAKOM UX CIEJOBaHMs W TaOJMIAMU KOJOB, KOTOpBIE COJAEpXKaTCs B
nporpamme padoThl Jekoaepa. JlekoaupoBaHHble JaHHBIE O paclpeieIeH OUTOB
U O MAaCIITa0HbIX MHOXMTEISIX HCHOJB3YIOTCA Uil JIEKOJUPOBAHUS U
JICKBAHTOBAHUS 3BYKOBBIX JaHHBIX.

[locne nexBanToBaHusa Ha ypoBHsX Layer I m Layer II orcuersl curnanos
NOJIINANa30HOB YMHOXAIOTCS Ha COOTBETCTBYIOUIME MACIITAOHbIE MHOMXHUTEIH.
Ha yposue Layer III Beimonnsiercst ooparHoe MIKII.

[locne nekoaMpoBaHMs W JEKBAHTOBAHUS OTCYETHl CUTHAJOB BCEX
MOJI/IMAINa30HOB OOBEUHSIOTCS B BBIXOJIHON HHU(PPOBON 3BYKOBOW CHUTHAJ, WIIU
HECKOJIBKO CUTHAJIOB, €CJIM 3BYK MHOTOKaHaJIbHBIH.

AnmnapaTHble ¥ MPOTPAMMHBIE PEaU3alUU JE€KOIepa 3HAYNUTEIBbHO MPOIIE,
4yeM peaju3aliu Kojepa, Tak Kak B JeKojepe He TpeOyeTcs MCUX0aKyCTUYecKas
MOJENb.

Tak nekogmpoBaHue cTepeo(HOHUUECKOro 3BYKa, CKATOTO C MPUMEHEHHEM
ypoBHs Layer III, mpousBoguTcs B peadbHOM BPEMEHM MNPOTPAMMHBIMU
cpenctBamu  Ha oObryHoM IIK, B TO Bpemss Kak i BBIIIOJHEHHS

COOTBCTCTBYIOHICTO KOAWPOBAHUA HCO6XOILI/IMO CHa4daJla 3allucCaTtb BByKOBOﬁ
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CUTHaJ B HECX)KaTOM BuJE B ¢aill, a 3aTeM OCYIIECTBUThH CXKATHE, YTO 3aHUMAET
CYILIECTBEHHO OOJIbIlIee BPEMsi, YEM BOCTIPOU3BEICHHUE.

B ycTpoiicTBax 3amucu 3Byka OOBIYHO MCIIOJIB3YETCS KOMOMHALMS U3 ABYX
WIHA TpeX MOMEXOYCTOWYMBBIX KOAOB. J[J1s1 JTydiieit 3auThl OT MAKETHBIX OMIMOOK
TaK)Ke IpHUMEHseTcs nepeMexxHue. KaHalbHOE KOAMPOBAHME CIYKUT JUIs
COINIACOBaHUS LM(POBBIX CUTHAJIOB C MapaMeTpaMHM KaHaja Ieperayu
(3amucH/BOCTIPOU3BEACHHUS ).

K none3Homy curnamy a00aBIISIFOTCSI BCIIOMOTaTENbHbBIE JAaHHBIE, KOTOPbHIE
00JIer4aroT Mocieayollee JeKOAUPOBaHUE. ITO MOTYT ObITh CUTHAJIBI BPEMEHHOTO
KOJa, CHOy)XeOHbIE CHUTHalbl, CHUTHalIbl CHHXpOHHM3anuu. B  ycrpoiicTBax
BOCHPOM3BECHUS IU(PPOBBIX CUTHAJIOB KaHAJIbHBIN JEKOAEP BBIIEISAET U3 OOLIETO
MOTOKA JAHHBIX TAKTOBBIE CHTHAIBI M MpeoOpa3yeT MOCTYMUBIINN KaHAJIbHBIHI
CUTHaJI B U(PPOBOIl MOTOK AaHHBIX. [locie koppekunun ommOOK CUTHaI MOCTYMAET
B LIAII[5].

[TapameTpsl, BIUAIONIME HAa KAa4eCTBO 3ByKa MPH €ro MPOXOKICHUH IO
HOJIHOMY ITUKITY

OCHOBHBIMHU TMapaMeTpaMH, BIUAIOIMIMMUA Ha KadeCcTBO 3BYyKa MPU ITOM
SBIISIFOTCSA:

o Pazpsinnocts AL u LTAIL
° Yacrora nuckperuzamuu AL u LTAIL
. Joxurrep AL n [TAII
o [lepenuckperusanus
Taxxke HeMalOBaXXHbIMU OCTAIOTCS MapaMeTphl aHAJIOTOBOIO TPAaKTa

IU(POBBIX YCTPOHUCTB KOJUPOBAHUS U IEKOIUPOBAHUSL:

o OTHoIlIEHHE CUTHA/IIIYM

o KoagdunmeHnT HeTuHeHHBIX NCKaXKCHUI

o NHTepMOnyIsIITMOHHBIC NCKAKCHHUS

o HepaBHOMEpHOCTH aMIIUTYAHO-YaCTOTHON XapaKTEPUCTUKU
. JnHamMuyeckuil quana3zoH
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http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B9%D0%BC_%D0%BA%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B9%D0%BC_%D0%BA%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D1%8F%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D1%82%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB/%D1%88%D1%83%D0%BC
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BD%D0%B5%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D0%BA%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B8%D1%81%D0%BA%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BF%D0%BB%D0%B8%D1%82%D1%83%D0%B4%D0%BD%D0%BE-%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%BD%D0%B0%D1%8F_%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D0%B0%D0%BF%D0%B0%D0%B7%D0%BE%D0%BD

1.3.1. lekonupoBanue 3ByKa ¢ yuérom ReplayGain

Texunonoruto ReplayGain (BelpaBHHBaHHE TPOMKOCTH 3BYKOBBIX (DaiyioB)
npugymanu emé B 2001 romy, M ¢ TeX MOp CTAJIO MOKHO CIyIIaTb MY3BIKY B
pexume shuffle, He Hacuyss MOCTOSIHHO PETyNIATOpP TPOMKOCTH. (OCOOEHHO 3TO
aKTyaJIbHO JUIsl PAJUOCTAHIIMM, TIJI€ PE3KUM TIEpernajoM MOKHO JOCTaBUTh
TUCcKOM(OPT OOIBIIIOMY KOJIMUECTBY YIIIEH.

TexHOJOTHIO 3TY MOYTH MOJICPKUBAIOT MOUYTH BCE MPOUTPHIBATENH, U BCE
Obl XOpOIIO, HO BOT C IOHUKCOBBIMH YTHJIUTAMHU, KaK BBISICHUIOCH, €CTb
npobsieMbl. B dwactHOoCTH, TpOONEMBI y HUX BO3HHUKAIOT C BBITACKMBAHUEM
uHpopMaluu u3 ¢ainoB B popmare MP3. D10 He yAUBUTENBHO: €CTh IPUMEPHO
JIECATOK BAPUAHTOB 3aIMCH TATOB B 3TH (paiiiibl, morpoOyii pa3doepuch.

VY Hac Ha tmradio paHbIIE€ HCIOJIB30BAJCS 1C€S, B KOTOPBIM s JIMYHO
nob6aemst nojiepxkky ReplayGain. Ho oH naBHO He MOAIep)KUBAeTCs U BMECTO
HETO PEKOMEHIYIOT HCIOJb30BaTh ezstream, K KOTOPOMY TOJKIIOYAIOTCS
BHEIIHHE JIEKOJEPhl, C KOTOPHIMHU OH OOIIAETCs Yepe3 MOTOKU BBOJIa-BbIBOJIA. JTO
JEHUCTBUTENFHO JIOTUYHO U yI0O0HO, TOJBKO BOT JEKOJEP OCTAOCh BBIOpATh, a X
TOK€ JOBOJIBHO MHOTO:

LAME. EquHcTBeHHBIN BapuaHT IS KOJUPOBaHMS 1MOoToKa B MP3, mpuuém
yMEeT U JIEKOANPOBATh (DaliyIbl, MOATOMY KaKETCsl CaMbIM JIOTUYHBIM BapUaHTOM.
He nognepxusaet ReplayGain npu 1ekoAMpOBaHUH, XOTS YMEET €r0 CUUTATh.

SOX. Ymeer moutu BCE, 4TO MOXKHO MPHUIyMaTh, HO JJIsl pabOTHI C TATaMU
MP3 (aitnoB ucnosnb3dyer O6mbimoreky libmp3tag (u3 Habopa mad), kotopas
MoJ/ICP)KUBAET TOJIBKO camble 0a30BbIe TATH: artist, title, genre, year mta. 3ato
CIIOKOMHO CIIPaBJISIETCSl CO BCEMU OCTAIbHBIMU (POpPMATAMH.

madplay. Ero pexkomMeHaylOT rae-To B JOKyMeHTamuu K ezstream. OH
noanepxuBaeT ReplayGain, HO B Kako#i-TO CBOEi COOCTBEHHOW WHTEpPIpETAIUH,
CHU)Xasi TPOMKOCTh Ha ¢ukcupoBaHHble 6dB. OObsicHeHHE >TOMY HaéTcs, HO
JIOBOJIBHO MYTHO€, 3aTO pe3yjbTaT BoyiHe uéTkuii: MP3 dailnbl 3By4aT CHUIBHO

THUIIC APYTUX.

21


http://en.wikipedia.org/wiki/ReplayGain
http://code.umonkey.net/ices0

mpg321. He noanepxxuBaet ReplayGain.

mpgl23. TIlogmepxxuBaer  ReplayGain, mnpuuém u RVA, wu
REPLAYGAIN_XXX.

B urore mbl ncnonszyem mpgl23 g nekoguposanuss MP3 daitnos u sox

JJI51 BCCX OCTAJIBHBIX. HaCTpOﬁKa KOJICKOB B €zstream BBITJIAJIAT TaK:

<encdec>
<format>MP3</format>
<match>.mp3</match>
<decode>mpg123 --rva-radio --stereo --rate 44100 --stdout "@T@"</decode>
<encode>lame --preset cbr 128 -r -s 44.1 --bitwidth 16 - -</encode>
</encdec>
<encdec>
<format>VORBIS</format>
<match>.ogg</match>
<decode>sox --replay-gain track "@T@" -r 44100 -c 2 -t raw -e signed-integer -</decode>
<encode>oggenc -r -B 16 -C 2 -R 44100 --raw-endianness 0 -q 1.5 -t "@M@" -</encode>

</encdec>

TabimuuHO-BOJIHOBOM CHUHTE3

Meton tabnuuno-BonHoBoro (Wave-Table) cunresa mydiie cooTBeTCTBYyET
COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI TEXHUKH. EcCIu TOBOPUTH YIPOIIEHHO, TO
MOKHO CKa3aTh, 4YTO TJe-TO B 3apaHee IOATOTOBJICHHBIX TaOJMIAX XpaHATCS
00pasIibl 3BYKOB JUISI MHOXKECTBA PAa3IMUHBIX MY3BIKAIbHBIX HHCTPYMEHTOB (XOTSI
HE TOJIbKO JiIst HUX)[6].

B Texnuke Takue oOpaslbl Ha3bIBAIOT CeMIUIaMU. UYMCIIOBBIE KOJbI
BBIP@XAIOT THUII ~MHCTPYMEHTa, HOMEp €ro MOJEJIH, BBICOTY TOHA,
OPOAOKUTEIBHOCT M HMHTEHCUBHOCTb 3BYKa, JUHAMHUKY €ro HW3MEHEHUS,
HEKOTOpbIE MapaMeTpbl Cpebl, B KOTOPOIl POUCXOJIUT 3ByYaHHE, a TAKXKE IPOUUE
napaMeTphl, XapakTepusyrolue 0coOeHHOCTH 3ByKa. [loCckolibKy B KayecTBe
00pa3loB KCMONB3YIOTCA «pealbHbIe» 3BYKH, TO Kaue€CTBO 3BYKa, MOJYYEHHOIO B
pe3yibTaTe CUHTE3a, MOJTY4YaeTCsi OYeHb BBICOKMM U MPUOIMIKAETCS K KAaYeCTBY

3By4aHUs PCAJIbHBIX MY3bIKAJIbHBIX MHCTPYMCHTOB.
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1.4. Ananoro-ungpoBoii npeodpaszoBareJib

Amnanoro-iugpoBoii  npeobpaszoparens (ALIl, anrn. Analog-to-digital
converter, ADC) — ycTpoiicTBO, peoOpa3yromiee BXOIHON aHAJIOTOBBIM CUTHAI B
JTUCKpeTHhIM  kox  (uudpoBodt  cur”aim). OOpatHoe  mpeoOpa3oBaHUeE

ocymiectBisiercss npu nomouin IIAIl (mudpo-anamoroBoro mpeoOpa3zoBarers,

DAC).

YeTbipEXKaHanbHbiil aHanoro- &
undpoesoit npectpasoBarents

Puc. 5. UetblpéxKaHalIbHBIN aHAIOTO-IIU(POBOM ITpeoOpa3oBaTeIhb

Kak mnpaBuno, AIIIl — »3ieKkTpoHHOE YCTPOMCTBO, mpeodpasyroliee
HalpspKEHWE B JBOMYHBIA 1mU@poBoi KkoAa. Tem He MeHee, HEKOTOpbIE
HEAJICKTPOHHBIE YCTPOUCTBA C HMU(PPOBBIM BBIXOJOM, CIEIYET TAKK€ OTHOCUTH K
ANTI, nanpumep, HEKOTOpbIE THUMbI MpeoOpa3oBaTenei yroy-koA. Ilpocreiimmm
oaHopa3psaaHbIM ABoMYHbIM ALIIT siBiIsieTcst KommapaTop.

Utanpsiackuit  matematuk ~ @uboHauyun  chopmynupoBas  3a7ady
HAaUMEHBIIEr0 YHCJa THUPh LEJIOYUCICHHOTO Beca JUIsl B3BELIMBAHUS TPY30B
HauMOOJIBIIIEr0 JMAla30Ha Ha PHIYAKHBIX BECax, KOTOpas cTaja W3BECTHA IO
Ha3BaHMEM 3a/1ada o rupsx (3amauda bame — MenneneeBa). GuboHauun npumen K
BBIBOJy, YTO, MPHU B3BEIIMBAHUM C Pa3pelIeHHEeM KJIaCTh TMPU TOJBKO HAa OJHY
Jairy BECOB, HAMMEHBIIIEE YUCJIO THPh IMOJTY4YaeTcs MpH BbIOOpPE BECOB THPhH U3
panal, 2,4, 8, 16,... (cteneHu 2), 4TO COOTBETCTBYET BecaM Pa3psJIOB B JBOMYHOM
CUCTEME CUHCIICHHUSI, IPY B3BEIIMBAHUU C Pa3pelICHUEM KJIaCTh TUPH Ha 00€ Yaliu
BECOB, HAUMEHBIIIEE YHCIIO TUPh MOIy4YaeTCsl IPU BEIOOPE BECOB TUPh U3 psijaa 1, 3,
9, 27, 81,... (cremenn 3, mnocnenoBarenbHocTh A000244 B OEIS) urto

COOTBCTCTBYCT BCCaM pPa3psAa0B B TPOUYHBIX CUCTEMAX CUHUCIICHUS.
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http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE-%D0%B0%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA_%D1%83%D0%B3%D0%BB%D0%B0_%D0%BF%D0%BE%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B1%D0%BE%D0%BD%D0%B0%D1%87%D1%87%D0%B8
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B1%D0%BE%D0%BD%D0%B0%D1%87%D1%87%D0%B8#.D0.97.D0.B0.D0.B4.D0.B0.D1.87.D0.B8_.D0.A4.D0.B8.D0.B1.D0.BE.D0.BD.D0.B0.D1.87.D1.87.D0.B8
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2,_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://oeis.org/A000244
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F_%D1%86%D0%B5%D0%BB%D0%BE%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

Paspemenue

Paspemenne ALl — MuHMMaIbHOE W3MEHEHHE BEIWYMHBI aHAJIOTOBOIO
CUTHAJIa, KOTOPOE MOXKET OBITh MpeoOpa3zoBaHo naHHbIM ALl — cBs3aHO c ero
pa3psaHOCThIO. B ciiyyae eIMHUYHOrO M3MepeHus 0e3 ydyéra IIyMOB pa3pelieHue
HarpsAMyo onpenesnsercs pazpsaaHoctbio ALIL.

Pazpsgnocte ALl xapakrepu3yeT KOJHWYECTBO JUCKPETHBIX 3HAYCHMIA,
KOTOpbIe TIpeoOpa3oBaTelb MOXET BbIIATh Ha BbixoAe. B aBomunbix AIIIl
usMepsercs B Ourtax, B Tpomunblx ALl usmepsiercs B Tputax. Hampumep,
nBouuHbIN 8-mu paspsanubiii AL, cnocobeH BbiaaTh 256 TUCKPETHBIX 3HAYCHUN
(0...255), nockonbky 28 = 256, Tpouunbiii 8-mu pazpsaHbii ALIl, cmocoGen
BbIJIaTh 6561 nUCKpeTHOE 3HaUYeHUE, TOCKOIBKY 38 = 6561.

Pazpemienne 1o  HANpsOKEHUIO  PABHO — PA3HOCTHM  HAMNpPSHKEHUM,
COOTBETCTBYIOIIIMX MAaKCUMaJIbHOMY MW MHUHHUMAJIBHOMY BBIXOJHOMY KOZY,
JIEJIEHHOM Ha KOJIMYECTBO BBIXOJIHBIX JMCKPETHBIX 3HAYCHUM.

Ha npaktuxe pazpemenue AIIIl orpaHnyeHO OTHOIIEHHWEM CHUTHAJ/IIyM
BXoJHOTO curHama. [lpum Oompinoii MHTEHCHBHOCTH ITymMOoB Ha Bxoge ALl
Pa3IMYEHNUE COCETHUX YPOBHEW BXOJHOIO CHUTHAJIA CTAHOBUTCS HEBO3MOXHBIM, TO
€CTh yxyaumaercs paspemieHue. [Ipy 3TOM peasibHO IOCTHXKUMOE pPas3pellieHue
ormuchiBaeTcs dPdexkTuBHON paspsanHocThio (effective number of bits, ENOB),
KOTOpasi MeHbIIIe, ueM peasibHas pa3psaHocts ALIIL ITpu npeoOpa3oBaHuu CUIIBHO
3alIyMJIEHHOTO CHUTHAJIA MJIAJIIAE pas3psabl BBIXOJAHOTO KOJA MPAKTUYECKU
Oecroje3Hbl, TaK KaK COAepKaT MIyM. J[s 1oCTHKeHUs 3asBJIEHHON pa3psIHOCTH
otHouieHue C/III BXxoaHOro curHama JOJKHO ObITh MpuMepHO 6 nb Ha Kaxablii
out paspsgHoctd (6 1b COOTBETCTBYET YETBIPEXKPATHOMY H3MEHEHMIO YPOBHS
CHUTHAaJa).

Tunsl mpeobpazoBaHus

I[To cnocoOy mpumensiembrx anroput™MoB AL nensT Ha:

° [TocnenoBarenbHbIE IPSMOTO Mepedopa
° [TocnemoBaTeIbHOTO MPUOTHUKEHUS
° [TocnenoBarenbHbIE C CUTMA-IEIIBbTA-MOLYJISIIUEN
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http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB/%D1%88%D1%83%D0%BC

o [TapannenbHble OJTHOCTYIIEHYATHIE
J [TapannensHbie IBYyX- U OoJiee CTyNeHYaThie (KOHBEHEpHBIE)

[lepenatounass xapakrepuctuka Allll — 3aBUCHMOCTP YHMCIOBOIO
HKBUBAJICHTA BBIXOJHOTO ABOMYHOTO KOJa OT BEJIMYMHBI BXOJHOIO AHAJIOTOBOTO
curHasia. ['oBopsAT o nuHelHbIX U HenuHeHbIX ALIL Takoe neneHue yciioBHOE.
O06e nepenatoyHbie XapaKTepUCTUKU — cTyneHudarsie. Ho juist «smmnerinbix» AL
BCerga BO3MOXKHO TMPOBECTH TaKyl0 MPSMYIO JIMHUIO, YTOObI BCE TOUKH
NepeaTOYHON  XapaKTEPUCTUKU, COOTBETCTBYIOIIME BXOJHBIM 3HAYEHUSIM
delta*2”k (rme delta — mar guckperusanum, k nexut B nuanaszone 0..N, roe N —
paspsinHocTh ALIII) OpuTH OT HEE€ paBHOYAAJICHBI.

Nmeerca  Heckonbko MCTOYHMKOB  morpemHocTd  ALIL  Ommbku
kBaHTOBaHUS M (cuutas, 4to AIIIl momkeH OBITH JMHEHHBIM) HEIMHEHHOCTH
NpucCyly JiroboMy aHanoro-nmdgpoBomy mnpeodOpazoBanuto. Kpome Toro,
CYIIECTBYIOT TaK Ha3bIBa€Mbl€ arepTypHbIE OIIMOKH, KOTOPBIE SBISIOTCS
CIICZICTBUEM JDKUTTEpaA (aHTJI. jitter) TAKTOBOI'O T€HEPATOPa, OHU MPOSIBIIAIOTCS TIPU
npeoOpa30BaHUU CUTHAJIA B LIEJIOM (2 HE OJTHOTO OTCUETA).

Ot omMOKU U3MEPSIOTCS B €IUHUIAX, Ha3zbiBaeMbix M3P — wmumanmmit
3HavaImil paspsan. B npuBeaénHoM Beilie npumepe 8-0utHoro aomyHoro AIIIT
omuoOka B 1 M3P cocrasisger 1/256 oT momHOro auamna3oHa CHUTHajla, TO €CTh
0,4 %, B 5-rputHoM TpomunoM AIIIl ommobka B 1 M3P cocraBusier 1/243 ot
MOJIHOTO Jauana3oHa curHana, 1o ectb 0,412 %, B 8-tputHOM Tpomunom AILIII
omuoOka B 1 M3P cocrasisger 1/6561, To ects 0,015 %.

OOk KBaHTOBAHUS

OmuOKY KBaHTOBAHUS SIBJISIFOTCS CIIEICTBUEM OTPAHUUYEHHOTO pa3pelieHUsI
AILTI. 2ToT HEmOCTAaTOK HE MOXKET OBITh YCTPAHEH HH MPU KAKOM THUIIE aHAJIOTO-
nudpoBoro npeodbpazoBanus. AOCOIIOTHAS BEIMYMHA ONIMOKM KBAaHTOBAaHUS TMPHU
KaXXJIOM OTCUYETE HaXOJUTCS B Mpeeaax OT HyJs A0 MojJoBuHbI M3P.

Kak npaBuio, aMrinTyaa BXOJHOTO CUTHajla MHOTO Oombiie, yem M3P. B
ATOM Cilyyae OIIMOKAa KBAHTOBAaHUS HE KOPPEIMPOBAHHA C CUTHAJIOM U HMMEET

paBHOMEpHOE pacnpenesieHre. E€ cpenHeKkBaApaTHuecKoe 3HAYEHUE COBIAJAET C
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http://ru.wikipedia.org/wiki/%D0%A8%D1%83%D0%BC_%D0%BA%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A8%D1%83%D0%BC_%D0%BA%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D1%82%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BB%D0%B0%D0%B4%D1%88%D0%B8%D0%B9_%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D1%89%D0%B8%D0%B9_%D1%80%D0%B0%D0%B7%D1%80%D1%8F%D0%B4&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BB%D0%B0%D0%B4%D1%88%D0%B8%D0%B9_%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D1%89%D0%B8%D0%B9_%D1%80%D0%B0%D0%B7%D1%80%D1%8F%D0%B4&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%BA%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5&action=edit&redlink=1

CPENHEKBAAPATUYHBIM  OTKIIOHEHHWEM  paclpelesieHus, KOTOpPOE€  PaBHO

L e~ 0.2
Viz. LSB. B cuywae 8-OutHoro AIIIl sto cocraBut 0,113 % ot

IIOJIHOTO JMana3oHa CUTHAJIA.

YacroTa nuckperusanuu

AHaNOTrOBBIN CUTHAJ SIBIISIETCS HEMpepbIBHOW (QyHKuMel Bpemenu, B AL
OH IIpeoOpa3yeTcs B MOCIEN0BATEIBHOCTh HU(PPOBBIX 3HAUeHUN. Cie10BaTeNbHO,
HEOOXOMMO OMPEIEIUTh YaCTOTY BHIOOPKH IIU(POBBIX 3HAUCHUN U3 aHAJIOTOBOTO
curHaia. Yacrora, ¢ KOTOpOM MpOU3BOJATCS LM(PPOBBIE 3HAYEHUS, IOJIydnsa
Ha3BaHMe yactora quckpetuzanuu ALIL.

HenpepplBHO MEHSIOIIMICSA CHTHAT C OrPaHUYEHHOM CIIEKTPaIbHOMN
I0JIOCOM ToJBEpraeTcsi ou(POBKe (TO €CTh 3HAYCHUS CUTHAJIA U3MEPSIOTCS Yepes3
UHTEpBaJ BpeMEHH T — Mepuoja JUCKPETU3ALMH) W UCXOIHBIM CHTHAjJ MOKET
OBITh TOYHO BOCCTAaHOBJIEH W3 JUCKPETHBIX BO BpPEMEHU 3HAUEHUH MYTEM
UHTEPHONALNUU. TOYHOCTP BOCCTAHOBJIEHUS OTpaHMYEHA OUIMOKOW KBAHTOBAHUSI.
Onnako B cootBercTBHM ¢ Teopemon KorenbHukoBa — IlleHHOHa TOYHOE
BOCCTAHOBJICHUE BO3MOXKHO TOJIBKO €CJIM YacTOTa JAUCKPETHU3alMU BBILIE, YeM
YABOEHHAs] MAaKCUMaJIbHAsl 4aCTOTA B CIEKTPE CUTHAJIA.

[Tockonbky peanbubie ALl He MoryT mnpousBecTH aHaoro-mudpoBoe
npeoOpa3oBaHWE MTHOBEHHO, BXOJHOE  AaHAJOTOBOE  3HAUEHHE  JOJDKHO
YAEPKUBATHCS TOCTOSIHHBIM TI0 KpailHEd Mepe OT Hayaja g0 KOHIa Iporecca
npeoOpa3oBaHusl (3TOT MHTEPBaJ BPEMEHHM HA3bIBAIOT BpeMs MpeoOpa3oBaHMs).
OTra 3ajaya pemaeTcss NMyTEM HCIOJIb30BaHUS CIIEIIUAIBHOM CXEMBbI HAa BXOJE
AULII — ycrpoiictBa BbIOOpKU-XpaHeHusa (YBX). YBX, kak npaBuiio, XpaHuT
BXOJHOE HANpsDKEHUWE HA KOHIEHCATOpE, KOTOPBIM COEIMHEH CO BXOAOM 4Yepes
aHAJIOTOBBIM KJIIOY: MPH 3aMbIKAHUM KJII0Ya MPOUCXOAUT BHIOOpPKAa BXOIHOTO
CUTHaJIa  (KOHJAEHCATOp  3apsbkaercd 10 BXOJHOIO  HAaIpsDKEHUs), IpH
pa3mbikanun — xpanenre. Muorue AL, BbIIOTHEHHBIE B BUJ€ MHTETPAIbHBIX
MHKPOCXEM COJZIepKaT BCTpoeHHoe Y BX.

[TepenuckpeTnzanus
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http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F

Kak mpaBuio, curHaiasl ouu(pOBBIBAIOTCS C MUHHUMAJIbHO HEOOXOIUMOMN
YacTOTOM JUCKpPETH3allMM U3 COOOpPaKEHWH HKOHOMHUH, TMPU ITOM IIyM
KBaHTOBAHUS SBJIAETCS O€NbIM, TO €CTh €r0 CIEKTpalibHasl MIIOTHOCTh MOIIHOCTH
pPaBHOMEPHO paclpezelieHa BO Bceld mosoce. Ecinu ke oundpoBaTh cCHrHain ¢
4acTOTOM AUCKPETU3ALMU, Topa3fo Ooiibliiel, yeM mo teopeme KoTenbHUKOBA —
[lTenHoHa, a 3aTeM MOABEPTHYTH HUGPOBON PUIIbTpAIIUU ISl TOJABICHUS CIIEKTpa
BHE YaCTOTHOM MOJIOCHI MCXOJHOTO CHTHANa, TO OTHOIIEHUE CUTHAJ/IIyM, Oyner
Jy4Ile, 4eM MPHU KCIOJIb30BAaHUU BCEH Mojochl. TakuMm 00pa3oM MOXKHO JOCTHYb
s dexTuBHOTO paspenieHus 60bIIero, yeM pazpsaHocts AILIL.

[lepeauckpeTn3anys TakKe MOXKET OBITh HCIOJIb30BaHA I CMATYCHUS
TpeOOBaHUI K KPYyTHU3HE Mepexoa OT MOJOCHI MPOIMYCKAHUS K TI0JI0CE MOIaBJICHUS
aHTUAIMACUHIOBOTO (pruibTpa. Ijist 3Toro curayi oun(poBbIBAIOT, HAPUMEp, Ha
BJIBOE OOJIBIIIEH YaCTOTE, 3aTeM MPOU3BOAAT HU(PPOBYIO (UIBTPALMIO, MTOAABIISL
YaCTOTHBIE KOMIIOHEHTHI BHE MOJIOCHI HCXOIHOTO CUTHANA, U, HAKOHEL], IIOHWKAIOT
YaCTOTy NUCKPETU3ALUH ITyTEM TEIUMALUH.

Tuner AL

Huxe nepeurciieHbl OCHOBHBIE CITOCOOBI MTOCTPOCHU S AJeKTPOHHBIX ALIIT:

o AITI npsmoro npeobpa3oBaHus:

o [Mapamnensusie ALl mpsiMmoro mnpeoOpa3oBaHusi, MMOJTHOCTHIO
napauiensHeie ALL, comepkar mo OIHOMY KOMIIApAaTOpy Ha Ka)Ibli
JUCKPETHBIM ypOBEHb BXOJHOIO CHUrHaja. B 1000l MOMEHT BpeMeHH
TOJBKO KOMIIAPaTOpPbl, COOTBETCTBYIOLIME YPOBHSIM HHXKE YPOBHSA
BXOJHOTO CHUTHAJIA4, BBIJAIOT HAa CBOEM BBIXOJE CHUTHAJN IPEBBIIMICHUS.
Curnasipl €O BCEX KOMIApaTOpPOB IMOCTYyMawT JUOO MpsMO B
napajyiebHbli  perucTp, Torga oOpabdoTka KoAa OCYIIECTBISIETCS
IpOrpaMMHO, JIMOO Ha ammapaTHBIM JIOTMYecKuil mudparop, anmapatHo
TeHEPUPYIONTUI HYKHBIN 1TU(PPOBOI KO B 3aBUCUMOCTH OT KOJIa Ha BXOJIE
mudparopa. anueie ¢ mmdpaTopa (QUKCHPYIOTCS B HNapalieIbHOM
peructpe. Yacrora auckperusanuu mnapamienbHbix Allll, B oOmem

ClIydac, 3aBUCHUT OT alIlapaTHbIX XApPAKTCPUCTHUK aAHAJIOTOBBIX U
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JIOTUYECKUX DJIEMEHTOB, a TaKXe OT TpeOyeMol 4YacTOThl BBIOOPKHU
3HAYEHUMU.

° AIIT mpsiMoro nmpeoOpa3zoBaHUS:

o IMapamnensusie ALl npsmoro nmpeoOpazoBaHusi — camble OBICTPBIE,
HO OOBIYHO UMEIOT pa3pelieHue He 0onee § OUT, Tak Kak BIEKYT 3a cOOOU
Oospllive ammapartHbeie 3aTpaThl (2n — 1 = 28 — 1 = 255 xommapaTopoB).
AIIT »Toro THma WMEIT OYEHb OONBIIONW pa3Mep KpucTalia
MHKpPOCXEMBI, BBICOKYIO BXOJHYKO €MKOCTh, M MOLYyT BBbIJaBaTh
KpaTKOBPEMEHHbIE OMMOKM Ha BbIXoJ€. YacTo MCHONB3YIOTCS ISl BUJICO
WA APYTUX BBICOKOYACTOTHBIX CUTHAJIOB, & TAKXKE IIUPOKO MPUMEHSIOTCS
B IPOMBIIUICHHOCTH IS OTCIICKUBAHHUS OBICTPO HM3MEHSIIOITUXCS
ITPOLIECCOB B PEAIBHOM BPEMEHH.

o Kounseiiepnas pabGora AIll, npumensercs B nOapajyiebHO-
nocienoBatenbHbix ALl mpsmoro mpeoOpa3oBaHusi, B OTIMYHUE OT OOBIYHOTO
pexuma paboTHI IapaJijIeIbHO-TI0CIIEJOBATEIIbHBIX AIIT MPSAMOTO
npeoOpa3oBaHus, B  KOTOpPOM JIaHHbIE  TNEPENalOTCs  IOCIE  MOJHOIrO
npeoOpa3oBaHus, IPU KOHBEHEPHON padOTe JIaHHbIE YaCTUYHBIX MPeoOpa3oBaHUI
NepeanTCs IO Mepe TOTOBHOCTH /10 OKOHYAHHUSI MIOJTHOTO MPeoOpa3oBaHMsl.

. ANII mocnenoBarensHoro npudmpkenus win AllIl ¢ mopaspsnHbim
YPaBHOBEIIMBAHUEM COAEPKUT KommapaTop, BcriomoratenbHbiii LIAIT u peructp
nocienoBarenbHoro npubmmkenus. ALl mpeoOpa3yer aHanmoroBblil cUrHaid B
uudpoBoit 3a N maros, tme N — paspsaagHocts AIIIl. Ha xaxmom miare
OTIpEJIEIISIETCS 110 OAHOMY OUTY MCKOMOTo IudpoBoro 3HaueHus:, HaunHas ot C3P
n 3akaHuuBas M3P. IlocienoBaTenbHOCT, JACHUCTBUHA 1O  ONPEACTICHUIO
OUYepeHOro OuTa 3aKIH0YAETCS B CICAYIOLIEM.

. ALIT muddepennmansHoro koauposanwus (anri. delta-encoded ADC)
COIEpKAT  PEBEPCUBHBIA  CUETYMK, KOJ C KOTOPOTO IIOCTYyNaeT Ha
BciomoratenbHbli [[AIl. BxoaHol curHan u cursain co BcromorarensHoro AT
CpPaBHUBAIOTCS Ha KommapaTtope. bmaromaps oTpuiiatensHOM 0OpaTHOM CBSI3U C

KOMITIapaTopa Ha CUETUYUK KOJ Ha CUYETUYHUKE IMOCTOSIHHO MEHSETCS Tak, YTOOBI
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curdail co scnomoraresibHoro I{AIT kak MOXKHO MEHbILIE OTIUYAICA OT BXOJHOTO
CUTHAJA.

° AIIIT cpaBHEeHUS ¢ MUII000pa3HbIM curHaioM (HekoTopsie ALIIT aToro
tuna HazpiBatoT WHterpupyronme AIIIl, Takke k HuUM otHOcsTcs AL
MOCJIEIOBATEIBHOIO CUETA) COAEPIKAT FEHEPATOP MUI000Pa3HOro HaNpsLKEHUS (B
AIIl nocnenoBaTenbHOTO CcYeTa TEHEPATOpP CTYNEHYATOro  HaIpsKEHUs,
cocrosamui u3 cuetunka u L{AII), komnapatop u CUETYMK BPEMEHHU.

J AULII ¢ ypaBHOBemmBanuem 3apsiia (k HuM otHocsatca ALl c
JBYXCTaIuWHbIM MHTEerpupoBanueM, ALl ¢ MHOrocTaguiiHBIM MHTErPUPOBAHUEM
U HEKOTOpblE ApPYTHE) COAEpKaT TIeHepaTrop CTaOMJIBHOIO TOKa, KOMIaparop,
MHTErpaTop TOKA, TAKTOBBIA IeHEpaTop U CUETUMK UMITYJIbCOB. [IpeoOpazoBanue
IPOUCXOAMUT B JiBa dTama (IByXcTajuilHoe mHTerpupoBanue). Ha mepBom srame
3HAYEHUE BXOJHOTO HAIpsDKEHUs MpeolOpa3zyeTcss B TOK (IPOMOPIMOHAIBHBIN
BXOJHOMY HAIPsDKEHUIO), KOTOPBIA MOJAa&TCs Ha UHTErparop TOKa, 3apsf
KOTOPOI'0 M3HAYAJIBHO PABEH HYJIO. DTO SIBISETCS CIEICTBHEM JIBYXCTaJAMMHOCTH
IIPOIIECCA: IOTPEIIHOCTH, BBEAEHHBIE HAa NEPBOM M BTOPOM JTamax, B3aUMHO
BblunTaroTcsa. He npeabsBistoTcs xécTkue TpeOOBaHUS axe K JOJITOBPEMEHHOM
CTaOMJIBHOCTH TaKTOBOI'O T€HEpAaTOpa U HAIMpPSHKEHUIO CMEUIEHUS KoMIaparopa:
3TH TMapaMeTpbl JTOJDKHBI OBbITh CTAOMJIBHBI JIMIIb KPAaTKOBPEMEHHO, TO €CTh B
TeYeHue Kaxaoro npeodpazoBanus (He 6onee 2TN). Tunuunas pazpsaaocts AL
sToro tumna cocrasisier oT 10 mo 18 nBomuHBIX pa3psnoB. JonmonHUTEIBHBIM
JOCTOMHCTBOM  SIBJIIETCS ~ BO3MOYKHOCTb  IIOCTPOEHHUS  IpeoOpas3oBaresei,
HEYYBCTBUTEJBHBIX K MEPUOJIUYECKUM MOMeXaM (Hampumep, IoMexa OT CETEBOro
nuTaHus) Onarogaps TOYHOMY MHTETPUPOBAHUIO BXOJHOTO CUTHaJIa 3a
buKcupoBaHHBI BpeMeHHON wuHTepBas. Hemocratkom nmannoro tuma AlLITI
ABJIIETCSI HU3Kasi CKOpocTh npeodpazoBanusi. ALl ¢ ypaBHOBemmBaHueM 3apsiia
UCIIOJNIB3YIOTCSI B U3MEPUTENBHBIX IPUOOpaX BHICOKOW TOUHOCTH.

AIII BcTpoeHBI B OOJBIIYI0 YacTh COBPEMEHHOW 3BYKO3aIHUCHIBAIOIIEH
anmaparypbl, MOCKOJbKY o00paOoTka 3ByKa Jenaercs, Kak MpaBuUjio, Ha

KOMITBIOTEPAX; Ja)Ke MPH HCIOJIb30BaHUM aHaimoroBou 3amucu ALl HeoOxomum
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s nepeBoaa curHana B PCM-motok, koTopelii OyneT 3amucaH Ha KOMIIAKT-
Tuck[7].

Cospemennbie ALIIl, ucnonb3yemble B 3ByKO3alUCH, MOTYT paboTaTh Ha
yacToTax Juckpermzamuu A0 192 xl'm. MoxHO cKa3aTh, 4YTO 3BYKOBOM
aHAJIOTOBBIM CUTHAJl HE COJEPKUT CTOJBKO MH(OPMALMU, CKOJIBKO MOYKET OBITh
COXPAaHEHO B LM(POBOM CUTHAJE MPU TAaKOW BBICOKON YacTOTE AMCKPETHU3ALUU, U
3agactyro Uit Hi-Fi-ayanoTeXHUKN HCmonb3yeTcs 9actota Auckperu3anuu 44,1
k['nq (cranmaptHas pias  KOMNAKT-IUCKOB) w48 kl'n (TunmuHa  ams
IPEACTABICHUS 3ByKa B KoMIbloTepax). OQHAaKO IIMpOKas I0J0ca YIPOILAeT U
YACLIEBIIET pealN3alri0 AaHTHAJIMACUHIOBBIX (DUIBTPOB, MO3BOJISAA J€NaTh HX C
MEHBIIUM YHCJIOM 3BEHBEB WJIM C MEHBIIECH KPYTHU3HOM B IOJIOCE 3arpaKACHUS,
YTO IOJIOKUTENBHO CKa3bIBAaeTCs Ha (pa30BOM XapaKTEpUCTUKE (QUIbTPA B MOJIOCE
nponyckaHus. AHaloro-uu@poBeie mnpeoOpa3zoBaTesnd JUIsl 3BYKO3alUCH HMEIOT

KMpOKUH auana3oH 1eH — oT 100 qo 10 Teic. 10sU1. U BBIIE 3a ABYXKaHAJIbHBIN

AITIT.

1.5. lu¢po-ananoroswlii npeodpazoBarTeib

[{udpo-anamoroeri  mpeodpaszoBatens  (LIAIl) —  ycrpoiictBo st
npeobpazoBaHusi HUPPOBOTO (OOBIYHO ABOMYHOTO) KOJA B AHAJIOTOBBINA CHUTHAI
(Tox, HampspkeHue wiu 3apsn). Lludpo-aHamorossie nmpeodpa3oBaTEIN SBISIOTCS
uHTEephErHcOM MEXIy AUCKPETHBIM [H(PPOBEIM MHPOM H  aHAJIOTOBBIMHU

CHUI'HaJIaMH.

" X S = ) r
&-xasanctuiit UAN Carus Logic 1 Cuwraan c LLAMN Ges MHTERNONALMK Ha &
CS4382 Ha 3ByKoBoi#t nnate Sound
Blaster X_Fi Fatallty thoHe WOSeansHOros CMrHana.

Puc 6. Lludpo-ananorosslii npeodpaszaBaTeb
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http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81

3BykoBoi IIAIl oObMHO moOMy4aeT Ha BXOJ NHU(PPOBOM cHUTHAT B
UMITYJIbCHO-KOZI0BOM Monyssimmu (anrin. PCM, pulse-code modulation). 3anmava
npeoOpa3oBaHus pa3iM4HbIX CXKaTbiX ¢opmatoB B PCM  BbimonHseTcs
COOTBETCTBYIOIIUMH KOJICKAMH.

[HAIl npumensiercs Bcerga, Korja Haao MpeoOpa3oBaTh CUTHANT W3
nM(pPOBOrO TMPEACTABICHUS B AaHAJIOrOBOE, HANpUMEp, B IPOUTPHIBATEISAX
kommakT-auckoB (Audio CD).

Hawnbonee obmue tumbl 3nekTpoHHbIX [[AIL:

o [IMpOTHO-UMITYIBCHBIA  MOAYJATOp — npoctenmmi  tun  LIAIL
CTaOWIbHBIM MCTOYHUK TOKA WJIM HANpSKEHUS] MEPUOJMYECKH BKJIIOYAETCS Ha
BpeMs, TMPOIMOPIMOHANILHOE TpeodpazyemMoMy IUpPOBOMY  KOIy, Jajee
MOJYYEHHAas] MMIYJIbCHAasE TOCJIEI0BATENbHOCTh  (UIBTPYETCS  aHAJIOTOBHIM
GUIBTPOM HIDKHUX 4acTOT. Takoi crmoco0 4acTo MCHOJIB3YETCs JJIS YNpPaBICHUS
CKOPOCTBIO 3JIGKTPOMOTOPOB, a TaKKe CTaHOBUTCS monyispubiM B Hi-Fi-
ayIMOTEXHUKE;

. I[TAIT nepenuckpeTru3anuu, Takue Kak aenbra-curma-1IAIl, ocHoBaHBI
Ha HW3MEHSEMOW IUIOTHOCTH MMITYJbCOB. llepenuckperusanus MO3BOJIIET
ucnons3oBaTh [IAIl ¢ MeHbIIel pa3psiAHOCTBIO JISI JAOCTHDKEHUS OOJblIeh
pa3psIHOCTH UTOTOBOTO MpeoOpazoBanHus; yacTo aenbra-curma L{AIT ctpoutcs Ha
ocHoBe mpocteimero oaHoOutHOoro I[IAIl, KOTOpbIN SIBISETCS MNPAKTUUYECKH
muHerHbIM. Ha IMAIl manoi pa3psmgHOCTH MOCTyNAeT WMITYJIbCHBIA CUTHAl C
MOJYJIMPOBAHHONW TUIOTHOCTBIO UMITYJIbCOB (C TOCTOSHHOM JIJTUTEIBHOCTHIO
HUMITYJIbCa, HO C HU3MEHAEMOM CKBAXKHOCTHIO), CO37aBAEMbBIM C HUCIIOJIb30BAaHUEM
OTpUllaTeIbHON 00paTHOW CBs3u. OTpullaTelibHasi 0OpaTHasi CBSI3b BHICTYIAET B
posi pUIIbTpa BEPXHUX YACTOT JJIA [ITyMa KBAHTOBAHMUSI.

bonsmmuacTBO LIAIT Gonbiioit paspsaanocTt (Oosnee 16 6UT) MOCTpOEHBI Ha
9TOM NPUHLMIE BCIEACTBUE €r0 BBICOKOM JIMHEMHOCTU U HU3KOW CTOMMOCTH.
beictponeiictBue paenpra-curma ILIAIl pmocturaer COTHH ThICSY OTCYETOB B
CEKYH]y, pa3psAHOCTh — 110 24 OuT. [{ns reHepanuu curHaiza ¢ MOIyJIMPOBAHHOMN

INIOTHOCTBIO HUMITYJIBCOB MOKCT OBITH MCITOJIb30BaH HpOCTOfI ACJIbTa-CUIMa
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http://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%BD%D0%BE-%D0%BA%D0%BE%D0%B4%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D0%BA%D1%82-%D0%B4%D0%B8%D1%81%D0%BA
http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BA%D1%82-%D0%B4%D0%B8%D1%81%D0%BA
http://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%80%D0%BE%D1%82%D0%BD%D0%BE-%D0%B8%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80_%D0%BD%D0%B8%D0%B6%D0%BD%D0%B8%D1%85_%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82
http://ru.wikipedia.org/wiki/Hi-Fi
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BC%D0%B0-%D0%B4%D0%B5%D0%BB%D1%8C%D1%82%D0%B0-%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B2%D0%B0%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80_%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%B8%D1%85_%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%A8%D1%83%D0%BC_%D0%BA%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5&action=edit&redlink=1

MOJYJIATOp TMEpPBOro TMOpsiika Wi Oonee Bbicokoro mnopsanka kak MASH
(arrm. Multi stage noise SHaping). C yBenmu4eHUEM YacTOTHI MEPEIUCKPETU3AIIUH
CMSITYAIOTCSl TPEOOBaHUS, IPEABSIBISIEMbIE K BEIXOJHOMY (UIBTPY HU3KUX YACTOT
Y yJy4lIaeTcs MOJABICHHE [IIyMa KBAHTOBAHHS;

o [HAITl B3BemmBawIIEro THUMA, B KOTOPOM  KaXJaoMy OHUTy
npeo0pa3zyeMoro JTBOMYHOTO KOJla COOTBETCTBYET PE3UCTOp HWJIM UCTOYHHUK TOKA,
MOJIKJIIOUYEHHBIH Ha OOIIYI0 TOYKy CcyMmupoBaHus. Cuia TOKa HCTOYHHKA
(mMpoBOAMMOCTh pE3HCTOpa) MNPONOpPLHOHAIbHA Becy OHWTa, KOTOPOMY OH
COOTBETCTBYET. Takum 00pa3oM, BCE HEHYJIEBbIE OUTHI KOJIa CYMMHPYIOTCS C
BecoM. B3BemmBaronuii MeToj] OJIMH U3 CaMbIX OBICTPBIX, HO €My CBONCTBEHHA
HU3Kasi TOYHOCTh M3-32 HEOOXOJUMOCTU HAJIN4YUsl HA0Opa MHOXKECTBA Pa3IMUHBIX
MPEU3UOHHBIX WCTOYHUKOB MJIM PE3UCTOPOB M HEMOCTOSIHHOro mmneaanca. Ilo
sTOM npuunHe B3BemmuBatoume L{AIl umerot pa3psaaHocTs He Oosiee BOCbMU OUT;

LTAIT HaxoasTCsl B Havaje aHAJIOTOBOTO TPaKTa JIIOOOW CHUCTEMBI, TO3TOMY
napametpbsl [{AIl Bo MHOrom onpenensroT mapaMeTpbl BCEM CUCTEMBI B ILIEJIOM.
Janee nepeunciensl Hanbosee BaxHble Xapakrepuctuku LAIL

o Pa3psiiHOCTE —  KOJIMYECTBO  PA3JIMYHBIX YPOBHEM  BBIXOJHOTO
curnana, kotopeie I[[AIl moxxer BocmpousBecTH. OOBIYHO 3ajaeTcsi B OuTax;
KOJIMYECTBO OHUT €cThb Jjorapum MO OCHOBaHHMIO 2 OT KOJMYECTBA YPOBHEW.
Hampumep, omnooutHsiii [IAIl cmocoben BocmpousBectu na (21) ypoBHs, a
BOCBMUOUTHBIN — 256 (28) ypoBHeil. PazpsaHocTh TecHO cBsi3aHa ¢ 3G (HEKTUBHON
paspsaHocthio (aHria. ENOB, Effective Number of Bits), koropas moka3biBaer
pealbHOE pa3pelIeHue, JOCTUKUMOE Ha JanHOM [[ATL

o MakcumanbHasi 4acToTa JUCKPETU3allMi — MaKCUMalbHasi 4acToTa,
Ha kKoTopoit LIAIl moxeT paGoTaTh, BhIJaBasi HA BHIXOJI€ KOPPEKTHBIN pe3ysbTarT.
B cootBerctBuM ¢ Teopemoil HailikBucta — IlleHHOHa (KM3BECTHOM Takke Kak
Teopema KorTenpHUKOBA), i1 KOPPEKTHOTO BOCHPOU3BEIECHUS aHAJIOrOBOIO
curHaia u3 nudpoBoi GopmMbl HEOOXOIUMO, YTOOBI YaCTOTA JUCKPETHU3AIMN OblIa
HE MEHEee, YeM YJBO€HHasi MaKCMMallbHasl 4acToTa B clekTpe curHaia. Hanpumep,

AJi1 BOCIIPOMU3BCACHHA BCCro CJIBIIIMMOIO YCJIOBCKOM 3BYKOBOI'O JAHAIla30HaA
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http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B8%D1%81%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BC%D0%BF%D0%B5%D0%B4%D0%B0%D0%BD%D1%81
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%B0%D1%80%D0%B8%D1%84%D0%BC
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%9A%D0%BE%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0

4acToT, CIIEKTp KoToporo npoctupaercs 10 20 kI 1, Heo6x0auMo, 4TOOBI 3ByKOBOM
curHas ObUT auckpeTn3oBaH ¢ yactoroil He menee 40 k[ Cranmmapt Audio CD
YCTAaHABJIMBACT YAaCTOTy JUCKpETH3aluu 3ByKoBoro curHana 44,1 xl'u; npms
BOCTIPOM3BEICHUS JaHHOTO curHaina nmoHanoourcs LIAIl, cnocobnblit paboTaTh Ha
3TOM 4actoTe. B JemeBbIX KOMIIBIOTEPHBIX 3BYKOBBIX KapTax 4acToTa
auckpetuszanuu coctaBisier 48 k[ CurHaibl, TUCKPETU30BAHHBIE HA JPYTHUX
4acTOTaxX, MOJBEPralTcsa mnepenuckperuzanuu g0 48 kI, YTO YaCTUYHO
YXYJLIAET KaueCTBO CUTHAJIA.

J THD+N (cymmapHble TapMOHUYECKHE WCKXKCHUS + IIyM) — Mepa
MCKaXeHUM U 1mymMa BHOcUMBIX B curHan [[Allom. Beipaxkaercs B mpoueHTax
MOITHOCTM TapMOHHMK M IlIyMa B BBIXOJIHOM CHUTHajie. BaxHblil mapamerp mnpu
MaJIOCUTHaIbHBIX puMeHeHnax AL

. JIluHaMHU4YeCKHM ~ AWara3oH —  COOTHOIICHHWE  HAWOOJBIIEro |
HAaMMEHBIIIEIO0 CUTHAJIOB, KOTOpble MOXkeT BocupousBectu LIAII, Beipakaerca B
nenubenax. J[aHHbIN mapamMeTp CBA3aH C Pa3psiIHOCTHIO U IIIyMOBBIM IIOPOTOM.

o YacToTHbIE XapaKTEPUCTUKHU:

o SNDR (oTHOIIEHUE CUTHAJI/ITyM+UCKaKCHHS ) —
XapakTepu3yeT B JenuoOenax OTHOLIEHHWE MOUIHOCTH BBIXOJHOTO CHTHajia K
CyMMapHOW MOIIHOCTHU IIyMa U TAPMOHUYECKHUX UCKAKEHUI;

o HDi (xo>ddunmeHt i-ii TrapMOHMKH) —  XapaKTEepU3YeT
OTHOUIEHUE 1-i1 TApMOHUKHU K OCHOBHOM rapMOHHKE;

AyJIHOKOAEK

Aymnokogek (anri. Audio codec; aynuo kojaep/nexoaep) — KOMIBIOTEpHAs
porpaMma Wi armnapaTHOE CPeJCTBO, MPEIHA3HAYEHHOE MJIsi KOJAUPOBAHUS WIIU
JIEKOJIMPOBAHMUS ayIHOIaHHbIX.

AmnmnapaTHbIi KOJEK

AyAMOKOJIEK Ha almapaTHOM YpOBHE 0003HAYAET OTIEIbHYI0 MUKPOCXEMY,
KOTOpasi KOAMPYET W JCKOAMPYET aHAJOTOBBIM 3BYKOBOW CHUTHAl B IHU(POBOMH
CUTHAJI 1 HA00OPOT MpPH MOMOIIM aHAJIOrOBO-UM(POBOTrO U 1M PO-aHATIOTOBOTO

npeodbpazoBareneir. lludpo-aHagoroBas KOHBepTalldsd IPOMCXOIUT, KOTJa
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http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BA%D1%82-%D0%B4%D0%B8%D1%81%D0%BA
http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B0%D1%80%D1%82%D0%B0
http://ru.wikipedia.org/wiki/THD
http://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B0%D1%80%D0%BC%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B8%D1%81%D0%BA%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A8%D1%83%D0%BC
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D0%B0%D0%BF%D0%B0%D0%B7%D0%BE%D0%BD_%28%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%86%D0%B8%D0%B1%D0%B5%D0%BB
http://ru.wikipedia.org/w/index.php?title=%D0%A8%D1%83%D0%BC%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D0%BE%D1%80%D0%BE%D0%B3&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB/%D1%88%D1%83%D0%BC
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B7%D0%B2%D1%83%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B7%D0%B2%D1%83%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D1%83%D0%B4%D0%B8%D0%BE
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE-%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE-%D0%B0%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C

KOMIBIOTEp IMOCHIJIAET 3BYK Ha BHEIIHHE JUHAMHKH, a aHaioro-uudponas
KOHBEPTALMs POUCXOJINT, KOT1a 3BYK IMOJAETCS HA KOMITBIOTEP U3BHE.

AYIUOKOJEK ABISIETCS OCHOBHOM, HO HE BCET/a €JUHCTBEHHON COCTAaBHOM
4acThiO 3BYKOBOW KapThl. OH SIBJISETCS MPOMEKYTOUHBIM 3BEHOM, MHTEpdeiicoM
MEXy aHaJIOTOBBIMU MOpPTaMU MpUEMa U Mepefadu 3ByKa U Ojokamu 1udpoBoit
00paboTKH 3BYKA.

B MaccoBbIX BCTPOCHHBIX B MAaTEPUHCKHE IUIATHl 3BYKOBBIX KapTax
ayMoKoAeK (DaKTUYECKH TMPEACTaBlsieT co0OM BCIO 3BYKOBYIO KapTy: OH
peoOpa3OBhIBACT aHAJIOTOBBIN CUTHAJ, MOJYy4aeMbIil ¢ pa3bEMOB, B LIUPPOBOM, U
nepesaér ero Ha OKHbIM MOCT MAaTE€pPUHCKOM IUIaThl, OTKyAa LU(PPOBOW 3BYK
NOMAJaeT Ha LEHTPaJbHBIA mporeccop. Yun 3BYyKOBOro KojJeka OOBIYHO MMEET
IUIOLIAAL OKOJIO 7 MM? U, B CIy4a€ MHTEIPUPOBAHHOMN 3BYKOBOW KapTbl, OOBIYHO
pacnonaraercss OJMM3KO K 3aJAHEW NaHeIu MaTepuHCKOM miaTtbl. OCHOBHBIMU
TPOM3BOIUTEIISIMH ANIIapaTHBIX 3BYKOBBIX KOJICKOB SIBIISIIOTCS Kommanuu Realtek,
VIA Technologies, C-Media, Intel u Analog Devices.

[IporpaMMHBIN KOJEK

AyIVMOKOJEK Ha IPOTPAMMHOM YPOBHE SBIIETCS CHEUUAIU3UPOBAHHON
KOMIIBIOTEPHOW MOpPOrpaMMOM, KOJEKOM, KOTOpBbIA CKHUMaeT (IPOU3BOJUT
KOMITPECCHUIO) UITK pazKuMaeT (MIPOU3BOAUT JAEKOMIPECCHIO) ITU(POBHIE 3BYKOBBIC
JTAaHHBIE B COOTBETCTBUM C (DaHJIOBBIM 3BYKOBBIM (DOPMATOM WM MOTOKOBBIM
3BYKOBBIM (hopMaToM. 3ajada ayAHOKOJEKa Kak KOMIIpeccopa 3akKJIo4yaeTcs B
NPEIOCTABICHUM  ayJUOCUTHaJla C  3aJlaHHbIM  Ka4yeCTBOM/TOYHOCTBIO U
MUHUMAJIbHO BO3MOXKHBIM pa3MepoM. brarogapsi ckaTtvio yMmMeHbLIaeTcsi 00BbEM
IPOCTPAHCTBA, TpeOyemMoro i XpaHEHWsl ayJIHMOJaHHBIX, a TaKXe€ BO3MOXHO
CHU3UTBH I0JIOCY NPOITyCKaHUs KaHAJIA, 10 KOTOPOMY IEPENar0TCs ayIUOdaHHBIE.
BoNbIIMHCTBO ayJIMOKOJEKOB OCYIIECTBIEHBI Kak MpOrpaMMHbIE OHOIMOTEKH,
KOTOPBIE B3aUMOJEUCTBYIOT C OJJHUM WJIM HECKOJIBKUMH ayIHOILIEepaMU, TAKUMHU
kak Foobar2000, QuickTime Player, XMMS, Winamp, VLC media player,
KMPlayer uaun Windows Media Player|[8].
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http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%AE%D0%B6%D0%BD%D1%8B%D0%B9_%D0%BC%D0%BE%D1%81%D1%82_%28%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%29
http://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
http://ru.wikipedia.org/wiki/Realtek
http://ru.wikipedia.org/wiki/VIA_Technologies
http://ru.wikipedia.org/w/index.php?title=C-Media&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Intel
http://ru.wikipedia.org/wiki/Analog_Devices
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B7%D0%B2%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B7%D0%B2%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D1%8B%D0%B5_%D0%B7%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5_%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%B2%D0%BE%D0%B5_%D0%BC%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%B2%D0%BE%D0%B5_%D0%BC%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_%28%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%29
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%B8%D0%B0%D0%BF%D0%BB%D0%B5%D0%B5%D1%80
http://ru.wikipedia.org/wiki/QuickTime_Player
http://ru.wikipedia.org/wiki/XMMS
http://ru.wikipedia.org/wiki/Winamp
http://ru.wikipedia.org/wiki/VLC_media_player
http://ru.wikipedia.org/wiki/MPlayer
http://ru.wikipedia.org/wiki/Windows_Media_Player

BbiBOABI 0 IEPBOI IJ1aBe

3BYK — BOJIHA C HETIPEPHIBHO W3MEHSIOLIEHCS aMIUTUTYA0U U 4yacTOTou. UeM
OOJBIIIE aMIUIUTY/Ia, TEM OH TPOMYE JIJIs 4YEJIOBEKa, YeM OOJBIIEe YacTOTa, TEM
BBIIIE TOH.

KonupoBanne — mnpeoOpazoBaHue BxoqHOM uHPopmanuu B dopmy,
BOCIPUHAMAEMYK) KOMIBIOTEPOM, TO €CTh ABOWYHBIM KoA. [lexomupoBanue —
npeoOpa3zoBaHue JaHHBIX U3 JTBOMYHOTO KOJia B (POPMY, MOHSATHYIO YEJIOBEKY.

3BYK SIBJISICTCS TPOCTOW BOJHOW, a ounu(poOBaHHBIN 3BYK — IU(POBOE
MPEJICTABJICHUE STOW BOJHBI. JTO JOCTUTAETCS 3allOMUHAHUEM YpPOBHA
AHAJIONOBOI'0 CUT'HAJIa MHOKECTBO pa3 B TCUCHUE OJHOM CEKYHIbI.

COBOKYIHOCTh TpeoOpa3oBaHuii, MO3BOJsAOMIAs AOPEKTUBHO CXKUMATh
3BYKOBBIE JIaHHBIE C BO3MOXKHOCTBIO UX TMOJIHOTO BoccTaHOBIeHus. Kak u moboe
ckathe 0e3 MoTepb, CXKATHUE 3BYKOBBIX JIAHHBIX JKCIUTyaTHPYET KaKyro-Ir0o0
0COOCHHOCTH JaHHBIX.

Cikatue ayIMOJJaHHBIX C IOTEPSIMU OCHOBBIBAETCSI HA HECOBEPUICHCTBE

YEJIOBEUECKOr0 CiTyXa MPU BOCHPUATHH 3BYKOBON MH(MOPMALIIH.
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http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B7%D0%B2%D1%83%D0%BA
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I'JIABA 2. AHAJIN3 IPUMEHEHUSA FOOBAR2000 B ITIPAKTUKE

2.1. Onucanune nHTep(eiica mob30BaTe s

Bo Bpems nepporo 3amycka Foobar2000 mpearaet HacTpouTh HHTEpdEiic
B Tpu kiuka: oommii Buj (Main Layout), Bun meitnmucta (Playlist Layout) u
pacugetka (Colors). Bnpouewm, eciu 4To-TO B IM3aiiHe 1ieepa Hac HE YCTPOUT, MBI
MOXEM U3MEHHUTH 000JIOYKY C MTOMOIIBIO PACIIMPEHUA, 0 4eM OyIeT paccKa3zaHo

HMIKC.

R4 foobar2000 vl 26 = [er || &=

Fle Edit View Payback Lbrory welp | O 0 00 00 o0t [ EEEEEEE (8]
Properties | Playlists Playlist: | Default

Name Value 2. | T.. Aist Album Title Duration

Group by Albums.
Separate Album & Artist Columns

aaaaa

Playback stopped

Puc 7. beictpast HacTpolika uarepdeiica

Buemnuit Bua Foobar ¢iokHO CpaBHUTH C KaKUM-JIUOO JPYTUM IIEEPOM —
3/1eCh HET CKMHOB B MIPUBLIYHOM MOHMMaHuU. OH COCTOUT M3 MaHenen (toolbars),
KOTOpbIE MOANAIOTCS TMOKOM HAcTpoiKe. BKIIOUMTH/OTKIIOUUTH ONPEIEICHHYIO
NaHeJdb MOXXHO B KOHTEKCTHOM MEHIO B TIJJaBHOM OKHE MPOTPaMMBbl, pa3ziel
«Toolbarsy. M3HauanpHO MaHeNM HE 3aKpeIieHbl, U UX MOXKHO IEpEeTallUuTh B
m000M Ipyroit peruoH, a 3atem 3adukcuponath omniueit «Lock the toolbarsy.

Kononku B muielnncre Takke MOXHO MOAM(PHUIMPOBATH MO BKYCY, 4epes
KOHTEKCTHOE€ MEHIO Ha 3arojioBKax KOJIOHOK B Iuleiymcre. B 3aBUCMMOCTH OT
BbIOpaHHOro odopmieHus Foobar2000 cnucok mneidnnucToB oToOpaxkaeTcs B

OOKOBOMH ITaHEJH JINOO B BBHIMAIAIOIIEM CIIUCKE.
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Hakonel, KOHTEKCTHOE MEHIO YHUDUITUPYETCS CICAYIOUM 00pa3oM: 3aiTu
B Hactpoiiku («File — Preferences», pasmen «Display | Context Menu» u
OTMETHUTH JKeJIaeMble ITYHKTHI MEHIO.

Mennareka

Korma ™Mbl XoTUM 100aBUTh BCIO MY3BIKAIBHYIO KOJUICKIIMIO B
npourpeiBarenb. s storo cymectByer Media Library. Ilo cyru, 3to siapo
rieepa, 4eM Mbl OyJeM OCBOUTHCS, T€M yjnoOHee u ObicTpee OyAeTe HaXOIUTh
UCIIOJIHUTES, alIbOOM, TMecHI0. B MeHIo HyHO BbIOpath «Library | Configure» wu,
HaxaB «Add...», ykazath pacroioXeHWe BCEX MIUPEKTOPUNA C My3bIKOHW Ha

KOMITBIOTEPE.

N7 foobar2000 126 =8 Bl B8
File Edt View Playback Libary Help - (1 0> 1 1 &0 2 [N 0

Properties | Playlists Playlist: | Default hd

hame aluc Preferences: Media Library

Music folders

Keyboard Shartauts
Media Library
Networking
Playback

Shell Integration
Ad d

Installed media library viewers

search
Album List

Library viewer selection playlist
Enabled

Activate when changed

Resctal | [Reset page ok | [ cencel ][ appiy

Playback stopped

Puc. 8. Hactpoiika Media Library

[Tocne ckanupoBanus («Initializing») ycranoButcs cratyc «Monitoringy.
OH yKa3pIBaeT Ha TO, YTO BCE U3MEHEHUS OyIyT PETYJISIPHO OTCICKUBATHCS: BAPYT
BbI PEIIIUTE TOTOTHUTh WM YMEHBIITUThH CBOIO KOJIJICKIIUIO.

[Tocne co3manusi My3bIKajdbHOU 0a3bl noOaBuMm reknuct — «File | New
playlisty. I manee — nmubGo n00aBUTH MY3bIKY W3 MeAua-OMOIMOTEKH, JIHOO, 1O
cTapuHke, caenath drag & drop u3 daiinoBoro menemxepa. Komonku mieinucra
yIOOHO COpPTHUpPOBATH MO 3aroyioBkam. B MeHro JoCTymHbI KoMmaHIbl «Remove
duplicatesy u «Remove dead items» — ynpaneHue ayOJIMKATOB/«MEPTBBIX»

QJICMCHTOB (YI[aJ'ICHHBIX C XKCCTKOro JuCKa HWJIM IIOMCHABIINX PACIIOJOKCHHC
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daiinoB) B crincke. YTo BechbMa MOJIE3HO, €CJIA BbI HIMEETE JICJIO C MHOTOYaCOBBIMH
TJICINCTAMH.

OtmetuMm Hactpoiiky «Library Viewer Selection Playlisty. Eciu ee
aKTUBUPOBATH, B CIIHUCKE IJICHIMCTOB B TMIaBHOM okHE Foobar2000 mosiBUTCS erie
omua — Library Viewer Selection. ITompoOyeM 3amelicTBOBaTh IMOHMCK IO
oubnuoteke (114 3Toro HaxkumaeM Ha «Search» B «Installed media library viewers
— Activate»): B pexuMe peaqbHOr0 BPEMEHH HCKOMOE OyIeT OTOOpakaThCs B
IieinmucTe, B TOM YMCIE U NPU 3aKpbITUU OKHa Moucka. [loanep:kuBaeTcs: sA3bIK

3aIMpoCOB.

~s foobar2) v126 o e | =
oo w0 I )

Prop Playlist

Fle Edit Yiew Playback Library Help

: [ Mew Playlist

Playback stopped.

Puc. 9. [Touck no menuareke

Tern Takke MOMOrarOT HaBecTH TOpsAnok, u Foobar2000 o Hux He
ymamuuBaeT. Pacnosnatorcst ¢opmatel ID3v1/ID3v2 u APE. Teru paspemiaercs
MOMEHSTh KaK OTAEThHO K KOMIO3MIINH, TaK M MaccoBO, MyHKT «Properties» B
KOHTEKCTHOM MeHI0. C MOMOIIbIO 111a0JI0HOB (aillIoB MOKHO 3alOJIHUThH JAHHBIC
aBTroMatnuecku: «Tools — Automatically fill values...». Kak anprepHatuBa —
cepsuc freedb.

Display

Default User Interface — untepdetic Foobar2000 o ymoauanuto. Bmecrte ¢
HUM Tnonb3ytorcs  nomyisipHocThio  Columns Ul m Panels Ul kortopsle
yCTaHaBIMBAIOTCA KaK paCUIMPEHUs U TOCTYIHBI U3 MeHIo Display.

Tak wnu wuHaye, 000N wuHTEep(elc MO3BOJSIET UIMPOKO HACTPOUTH

O0TOOpaKeHHE — OT MaHeJIeH JI0 IIBETOB U MIPUQTOB.
38



7 foobar200 V126 P

Fie Edt View Playback Library Help vo g -

Properties | Playlists Playist: | New Playlist

Playback stopped.

Puc. 10. Kommionent Columns Ul B neiictBuun

Keyboard Shortcuts
B crincke xomaHa yKe €CTh Ha3HA4YCHHBIC TSI KOMaH]T COUETaHUs KIIABHII,
n00aBUTh HOBbIE MOKHO KHOTKOU «Add New», BoiOpaB aeiicTBue («Action») u

3axKaB XKEJIacMO€ COUYCTAaHUC KJIaBHIII B I10JIC «Key».

Preferences: Keyboard Shortcuts 7 =2
- Components Assigned shortcuts
i - Display
i Keyboard Shortcuts Key Modifiers  Global Type Action o
> - Media Library A Alt no [main] View J Always on Top
i+ Networking M cirl no [main] File / Mew playlist
> Playback w ctrl no [main] File { Remove playlist
- Shell Integration o ctrl no [main] File / Open... .
L. Advanced 5 crl o [main] File / Save playlist... 1
u Ctrl no [main] File f Add location...
Enter Alt no [context] Properties

Cainen ) [remove ]
Action
Filter list by:

! ' Properties -~
4. [context / playlist]

- Add to playback queue

Remove from playback queue

- Play

- Open containing folder

.4 Tagging <

Shows additional information and edits properties of one or more items.

Key
Alt+Enter Global hotkey
| mesetal | |mesetpage | [ ok || cancel || apoiy

Puc 11. Keyboard Shortcuts

DSP Manager

DSP (aurm. Digital signal processing) — 1mudpoBasi 00paboTka CHUTHAJIOB.
OpHuM M3 U3BECTHBIX 00PaOOTUMKOB, MPUCYTCTBYIOIIMM B MPAKTUYECKH JTHOOOM
IPOrpaMMHOM TIJIeepe, sABJsieTcs dKBanaizep. [ns ero aktuBanuu B Foobar2000

HYykHO niepeHecT Equalizer crpenkoit u3 cniucka Available DSPs B Active DSPs.
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Preferences: DSP Manager il EZ
-~ Components Active DSPs Available DSPs
. . Display
Equalizer =] Advanced Limiter
Keyl.ma.rd Shortcuts |<'—| Convert 5.1 to stereo
Media Library > | |convert mono to stereo
Networking Convert stereo to 4 channels
4 - Playback N Crossfader
i DSP Manager — Downmix channels to mono
L Output Down | |Equalizer
d -5dE limiter
Equalizer Settings e stereo to rear channels
ampler (PPHS)
+20dB erse stereo channels
Silence
By == e
| B2 {— {
= L | e
e = =
AL &= = AL AL ) {—
Eea = — =
-20dB
55Hz  110Hz 220Hz 440Hz 8B0Hz 18kHz 35kHz 7kHz 14 kHz
77 Hz 156Hz 311Hz 622Hz 12kHz 25kHz &kHz 10kHz 20 kHz Save Delete
Zero all |A|.rlu Ie\rell |Lcad presei‘ |Sa\re preset
| ok | | Cancel | oK ‘ | Cancel ‘ | Apply

Puc. 12. DxBanaiizep B Foobar2000

N3 pgpyrux DSP moxHO oTmeTuTh «Resampler» i mpeoOpa3oBaHus
4acTOThl JMCKpeTH3aunu 3Byka, «Convert mono to stereo» um «Reverse Stereo
channels». C nomonipio pacumpeHuii JOCTYIIHbBI U JPYTUe BUJIBI IPEOOPa30BAHUM.

DTOT peceMIuiep CrocoOeH 3arpy3uTh npoteccop Ha 50%, He TOBOPS yKe O
npyrux DSP. Taxke cuutaercs, 4To Uid 3ByKa HEXKeJIaTelbHbl JIIOObIE
npeoOpazoBareny, B TOM yucie skBanaizep. [loatomy, B Foobar2000 skBanaiizep,
B oTiumure oT Winamp unu AIMP, He BbIHECEH Ha BUJHOE MECTO, a IIPUIIPSATAH
— Kak HeocHoBHass (ynkius. M eme mHorue wuHTEpdEcH U HACTPONKU
cymectByet[9].

Output

Hacrpoiiku BbIBOa 3ByKa Ha (u3MUECKoe yCTpoMcTBO. Jlnsi ctanmapTHOMN
KOH(uUrypauuu (BCTPOCHHAsI 3BYKOBasl KapTa, OIOJKETHAsl aKyCTHKa) HACTPOUKHU
MEHSTh HET HEOOXOIMMOCTH, HO KOIJIa XOpollas 3BYKOBas KapTa, MOXHO
NIOMEHATh HACTPOWKH W W3MEHUTh CcTaHmapTHeid BbIBOA DirectSound (DS:
NEepPBUYHBIA 3BYKOBOU JpaiiBep). PexomeHayeTcs yCTaHOBUTH pacUIUpEHUE IJis

BBIBOJIa 3ByKa 0oJjiee «IpsIMbIM» IyTeM, MuHysl mukmep Windows — Hampumep,

uyepe3 ASIO, WASAPI unu Kernel Streaming.
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Device

(AS10 2 Creative ASIO )

Null Qutput
E ASIO : Creative ASIO - my channel mapping
ASIO : Creative ASIO

DS : SPDIF Qut (3- Creative SB X-Fi)
KS : Plantronics Wireless Audio
WASAPI (event) : AuHamuky (5- Plantronics Wireless Audio)
C WASAPI (event) : AuHamikm (3- Creative SB X-Fi)
WASAPI (event) : SPDIF Out (3- Creative SB X-Fi)
WASAPI (event) : AMD HDMI Output (2- AMD High Definition Audio Device)
WASAPI (push) : AuHamukuk (5- Plantronics Wireless Audio)
WASAPI (push) : AuHammku (3- Creative SB X-Fi)
WASAPI (push) : SPDIF Out (3- Creative SB X-Fi)
WASAPI (push) : AMD HDMI Output (2- AMD High Definition Audio Device)

Puc. 13. Output — HacTpoiiku BEIBOJIA 3ByKa

2.2. llpeumymiecTBa U HenocTaTKM . [IporpaMMHBbIi ay110 — IPOUTPbLIBATEJIb

foobar2000

Ecte mHOrme BO3MOkHOCTH mporpamMmer foobar2000 u ectp MHorHe
npeumyiecTsa, Hamnpumep WuTtepdeiic MysbikambHOro Iwieepa Foobar2000
COJEPKUT TOJBKO TO, YTO HEOOXOIUMO [UIsl YHPABJICHUS MPOCITYILIMBAaHHEM
My3bIKU. [ TaBHBIM IpeumyiecTBOM UHTepdeiica mporpammel Foobar2000 moxHO
Ha3BaTh BO3MOKHOCTb PAa3BEPHYTh INIABHOE OKHO MPOTrPaMMbl Ha BECh 3KpaH. ITO
MO3BOJUT yA00HO paboTaTh ¢ OMOIMOTEKON My3bIKaNbHBIX (paitioB. M paborath C
ropsiYuX KIJIABHILEW MO3BOJISIET MOJIB30BATHCA MPOrPaMMON MPENeIbHO YI00HO U
npocto. Huskue cucremusie TpeOOBaHMs, OBICTPOTA pabOTHI, UICATILHOE 3ByUYaHUE
C OOJIBIIMMU BO3MOXHOCTSMH €ro HAcTpOMKM W KOppeKTUpoBKH. IlmaBHOe
BOCHPOU3BEJEHUE ayAHO (haiIoB 3TO MO3BOJIAT MPOrPaMMy MPUMEHUTh BO MHOTHUX
npodeccusix, HampuMep AUKEHCKUX paboTax U B paguo TOXKE MOXKHO

IMPUMCHUTD.
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A4 foobar2000 v1.2.6 =0 =

Edit View Plyback Libary Help - 0 0> 00 1 M0 02 |- [ A 0

File

Nothing selected.

Default

. Artist/album Trackno  Title / track artist Durati...

Quick Appearance Setup

Main Layout Colors
Album List + Properties Pastel Green
Album List + Properties (tabbed) Shades of Grey
Album List + Properties (tabbed) + Visualisations System Default
Album List + Properties + Visualisations Vintage

Album List + Visualisation White

Album List + visuaisation (alternate) vellow

Simple Playist + Tabs

Slim View +Tabs

Visualisation +Cover Art +Tabs

Playist Layout
Default Playlist

Group by Abums

Separate Album & Artist Columns

View Filter o
[y st - I )

Spectrogram | Spectrum | VU meter | Oscilloscope

Playback stopped.

Puc. 14. beicTpas HacTpoiika uHTepgeiica mpu NepBOM 3aycKe

[lepenacTpariBaeMble TOpsiYME KIABUIIM JJI BCEX TOCTYIHBIX (PYHKIUH,
noJiiepKa OO0NbIIOro KojaudecTBa (OPMATOB ayauo, MOXKHO CYIIECTBEHHO
paclMpuTh 3a cyeT OECIUIATHBIX IUIArMHOB, YpPE3BbIUYAHO T'MOKas HacTpoHKa
uHTEepdeiica NOporpaMmbl, OTKpbITasg apXUTEKTypa Iuleiiepa  MO3BOJSET
pa3paboTyrKaM pacuIMpsITh BO3MOXHOCTH TUIeiepa 3a CUeT YCTaHOBKH \ yIAaJIcHuUs
KoMmrnoHeHTOB. MpeanbHass pabora ¢ ASIO, ocobenno c ammapatHeiM ASIO
3amMThIM Ha 3ByKoBOWM kapre Acyc Kconap /I1. IIpekpacHele pacmmpeHHbIE
HACTPOWKHA JUIi TOACTPOMKM 3BydaHUs. be3 BCAYECKUX «yJIydlllan3epoBy.
OtoOpaxenue o0OJOXKKM anbOomMa W uWH(poOpmManuu B Buae Ouorpaduu
ucrionautens. Foobar 2000 MOXHO TOACTPOUTH MJisi Kapaoke. 3BYyK, He
OKpAallleHHbIH W OoJiee JWHEWHBIH B OTJIMYUE OT JPYTUX TUICEPOB  JUIS
Ka4EeCTBEHHOT'O MPOCITYIINBAHUS MY3bIKH.

[Tpunoxxenne pa3pabOTAaHO HUCKIIOYUTENBHO JI OMNEPAlMOHHBIX CHUCTEM
cemerictea WINndOWS U TOJIBKO ¢ aHTJIMHCKUM UHTEpQeiicoM. ABTOp MPOrpaMMbI
3asBJsUT 00 OTCYTCTBMM >K€JaHUsl pa3paldaThiBaTh KaK MHOTOSI3BIYHYIO, TaK U

MHOTOIIIIATHOPMEHHYIO BEPCHH.
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http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/Windows
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F

BbiBOABI 10 BTOPOII I1aBe

Buemnuii Bua Foobar ciioXHO CpaBHUTH € KAKUM-THOO APYTHM TLIEEPOM —
3/1eCh HET CKMHOB B MPUBBIYHOM MoHUMaHUU. OH cocTouT U3 maHenen (toolbars),
KOTOpbIE TMOAMAIOTCS TMOKOM HacTpoike. BKIIOUUTH/OTKIIOUUTH OMNPEEICHHYIO
MaHeJdb MOXXHO B KOHTEKCTHOM MEHIO B TJIaBHOM OKHE MPOTrpaMMbl, pas3iel
«Toolbarsy. M3HauanpbHO TaHETW HE 3aKPEIUICHBI, © WX MOXHO IEpETAlINTh B
mr000M Ipyroit peruoH, a 3atem 3adgukcupopaTh omiueint «Lock the toolbarsy.
Kononkn B tuieisimcre Takke MOXKHO MOAUGUIIMPOBATH TO BKYyCY, depes
KOHTEKCTHOE€ MEHIO Ha 3arojoBKax KOJIOHOK B IUIeiimcTe. B 3aBUCHMOCTH OT
BbIOpanHOro odopmienus Foobar2000 cmnucok miueinnucToB oToOpaxkaeTcs B
OOKOBOM MaHenu MO0 B BHINAJAAIOIIEM CIHICKE.

Ecte mHOrme Bo3mokHOCTH mporpamMmbl foobar2000 u ectb MHOrHe
npeumyIiecTsa, Hampumep WMHrtepderic wmysbikanbHoro rmieepa Foobar2000
COJICP)KUT TOJBKO TO, YTO HEOOXOAUMO IS YIPABJICHHS TMPOCTYITUBAHUEM
My3bIKU. [ TaBHBIM MIpeumyiiecTBoM uHTepdeiica mporpammel Foobar2000 moxkHO
Ha3BaTh BO3MOYKHOCTh Pa3BEPHYTH TJIABHOE OKHO MPOTPaMMBI Ha BECh dKpaH. ITO
MO3BOJIUT yA00HO paboTaTh ¢ OMOIMOTEKON My3bIKaIbHBIX (aitinoB. U pabotars ¢
ropsiYMX KJIABUILEH MO3BOJIAET MOJIb30BAThCS MPOTPAMMOM MPEJEIbHO YI00HO U

IpOCTO.
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I'/TIABA 3. KOHBEPTALIUA. KOAUPOBAHUE U JEKOAUPOBAHMUE C
HOMOIIBIO FOOBAR 2000

3.1. Ipunuun padoTsl ayauo npourpbiBateas foobar2000

Foobar2000 — mnporpaMMmHBIA ayaUONPOMIPHIBATEIb, pa3pabOTaHHBIN
[Tutepom IlaBmoBckuMm  (monbck. Peter  Pawlowski), paspaboTumkom -
dbpunancepom, panee padotasiirM Ha Nullsoft. MunnManucTruHbIil HHTEpGEHC 1
BBICOKAss  MPOW3BOAUTEIBHOCTh  MPOTPAaMMBl  COYETAIOTCI C  IIUPOKUMHU
BO3MOKHOCTSIMHU M PaCIIAPSEMOCTBIO.

Onucanue

OOmamaer  MUHUMAJUCTUYHBIM  HHTEphErcoM C  BO3MOXKHOCTBHIO
pacimiMpeHusi M BKIOYaeT B ce0s MHOXKECTBO (YHKIHMM JUIsl TMOAAEPKKU
METaJJaHHBIX M BBICOKOKAYE€CTBEHHOI'O BOCIPOM3BEICHUS 3BYKa U KOJAUPOBAHUE
Bcex (opmaroB ayauo! MHorMx cpasy, ApPYrux IOCJI€ YCTAaHOBKU ILUIarMHOB.
Teopernyeckuii MaKCUMyM YacTOThl CEMIUTUPOBAHHMS U OWUTOBOM IMIUPHUHBI
ayJIMOBBIX0/1a IIPEBOCXOIAT BO3MOYKHOCTH po¢heCCUOHATTEHOTO
aynuooOopynoBaHusi. [l  KaueCTBEHHOTO  BOCIPOM3BENEHUS  ayAHO OH
mpou3BOAUT (OPMOBKY Imyma W au3epur. CymiecTBYIOT Kak oOQuIMaibHbIC
KOMITOHEHThI, TaK ¥ KOMIIOHEHTHl CTOPOHHHX pPa3padOTYUKOB C OOIBIIAM
ACCOPTUMEHTOM JIOTIOJTHUTENIbHBIX (PYHKITUH.

SAnpo mpourpeIBaTeNs MOACPKUBACT aymnodopMaThl CKATHSI ¢ TTOTCPSIMH
MPEG (MP1, MP2, MP3), AAC, Musepack, WMA, Vorbis, Speex, Opus;
aynuodopmatel cxarus 6e3 nmoreps FLAC, WavPack, ALAC; ayauodopmar 0e3
cokarus PCM; aymmokonrterinepsr Ogg, Matroska, WAV, AIFF, RIFFAU (anr:.),
SND (anrm.), a Takke 3BYKOBbIC KOMIIAKT-ITUCKH. BBIMYCKAIOTCS MOIKIIOYAEMbIC
MOAYJ M (TUTarWHBI), TOO0ABISIONMINE MOIEPKKY popmara cxkatus ¢ morepsimu AC-
3; ¢opmartoB cxkatus 60e3 morepr Monkey's Audio, LPAC (aurm), TTA,
OptimFROG, TAK, Shorten (aur:.); Tpexepubix ayauodopmatos (MOD, TFMX,

S3M u np.), B ToM uucie ayauopopMaToB WIPOBBIX MPUCTABOK M WP IS
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http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%B8%D0%B0%D0%BF%D0%BB%D0%B5%D0%B5%D1%80_%28%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5%29
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/w/index.php?title=%D0%A0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%87%D0%B8%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Nullsoft
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA
http://adbiznes.ru/novosti/mifyi-o-tsifrovoy-i-analogovoy-zapisi-zvuka
http://adbiznes.ru/comp/raskrutka-comp/chto-takoe-plugin-wordpress/
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D1%80%D0%B8%D0%BD%D0%B3
http://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85_%D1%81_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8F%D0%BC%D0%B8
http://ru.wikipedia.org/wiki/MPEG
http://ru.wikipedia.org/wiki/MP1
http://ru.wikipedia.org/wiki/MP2
http://ru.wikipedia.org/wiki/MP3
http://ru.wikipedia.org/wiki/AAC
http://ru.wikipedia.org/wiki/Musepack
http://ru.wikipedia.org/wiki/WMA
http://ru.wikipedia.org/wiki/Vorbis
http://ru.wikipedia.org/wiki/Speex
http://ru.wikipedia.org/wiki/Opus_%28%D0%BA%D0%BE%D0%B4%D0%B5%D0%BA%29
http://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B1%D0%B5%D0%B7_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8C
http://ru.wikipedia.org/wiki/FLAC
http://ru.wikipedia.org/wiki/WavPack
http://ru.wikipedia.org/wiki/ALAC
http://ru.wikipedia.org/wiki/PCM
http://ru.wikipedia.org/wiki/Ogg
http://ru.wikipedia.org/wiki/Matroska
http://ru.wikipedia.org/wiki/WAV
http://ru.wikipedia.org/wiki/AIFF
http://ru.wikipedia.org/wiki/RIFF
http://ru.wikipedia.org/wiki/RIFF
http://en.wikipedia.org/wiki/Au_file_format
http://ru.wikipedia.org/w/index.php?title=SND_%28%D0%B0%D1%83%D0%B4%D0%B8%D0%BE%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%29&action=edit&redlink=1
http://en.wikipedia.org/wiki/SND_%28file%29
http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BA%D1%82-%D0%B4%D0%B8%D1%81%D0%BA
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B3%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/AC-3
http://ru.wikipedia.org/wiki/AC-3
http://ru.wikipedia.org/wiki/Monkey%27s_Audio
http://ru.wikipedia.org/w/index.php?title=Lossless_Predictive_Audio_Compression&action=edit&redlink=1
http://en.wikipedia.org/wiki/Lossless_Predictive_Audio_Compression
http://ru.wikipedia.org/wiki/TTA
http://ru.wikipedia.org/wiki/OptimFROG
http://ru.wikipedia.org/wiki/TAK
http://ru.wikipedia.org/w/index.php?title=Shorten&action=edit&redlink=1
http://en.wikipedia.org/wiki/Shorten
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%BA%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D1%83%D0%B7%D1%8B%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/MOD
http://ru.wikipedia.org/wiki/S3M
http://ru.wikipedia.org/wiki/%D0%98%D0%B3%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BF%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%B2%D0%BA%D0%B0

nomamraux KommbiorepoB: NSF, SPC (amrn.), PSF (amrn.), SID wu napyrux.
BhIycKaroTCs TOJKITIOYaeMbIe MOJYJIH, TTO3BOJISIONINE BOCIIPOU3BOANTH MY3BIKY
Y CUATHIBATh METaJaHHBIC U3 (DAISIOB, YIAaKOBAaHHBIX B apXUBHI (C U3BICYCHUEM UX
BO BpPEMEHHBIC (haliyIbl MPO3PAYHO MJIsl TIOJB30BATENSA): B CTAHJAAPTHOM IMOCTaBKE
(foo_unpack.dll) — ZIP, GZIP, RAR; ¢ AOMOJHUTEIBHBIMU IOAKIIOYaEMbIMH
monyismu (foo unpack 7z.dll, foo unpack lha.dll, foo unpackunix.dll) — 7-Zip,
LHA, TAR, u BZIP2

Bo3moxHOoCTH

[IpourpeiBatenib B CTaHAAPTHOM TMOCTaBKE OOJAJAET  CIEAYIOIUMHU
BO3MOYKHOCTSIMU:

o APXUTEKTypa OTKPHITHIX KOMIIOHEHTOB JAET BO3MOYKHOCTH CTOPOHHHM

pa3paboTYMKaM paclIMpsTh PYHKIMOHAIBHOCTD IIJIEEPA;

o nojHas noaaepxka FOuukona;
o BhIpaBHUBaHKHE TPOMKOCTH MeToioM ReplayGain;
J NEepPeKOANPOBAHNE  JIIOOBIX  TOJIEPKUBAEMBIX  ayAuo(POpMaToB

(TpeOyrOTCS BHEIIHHWE KOIWPOBIIMKH C TOMICPKKONM KOMAHTHOW CTPOKH ISt
pa3TuYIHBIX (OPMATOB BBHIBOJIA) M KOMTMPOBAHUE ayAHOIUCKOB;

o MPOJIBUHYTHIE BO3MOXKHOCTH 00pa0OTKM (aitioB: Tmoka3 oOmei
uHdopmaruu o dainax (anria. generic file info box) u MaccoBoe penakTupoBaHue

MeTaJaHHBIX (aHrI. masstagger);

o IIMPOKUE BO3MOXKHOCTH HACTPOMKH OTOOpPaKCHHSI CITHCKA
BOCIIPOU3BEICHUS;

o MHOKECTBEHHBIC CITUCKU BOCTIPOU3BEICHMS,

o pabota ¢ (hOHOTEKOI;

o HACTpanBaeMbIC TOPSIKEC KIIABHIIIH,
o HENPEepPBIBHOE BOCIIPOM3BEICHUE (TepekioucHre (aiioB Oe3 mays,

aHri. gapless);
° noaacpiKKa BOCIIPOU3BEACHUA Ay IHOIIOTOKOB.

o COBMECTUMOCTH CO CKpoOOepom Last.fm.
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http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BC%D0%B0%D1%88%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/NES_Sound_Format
http://ru.wikipedia.org/w/index.php?title=SPC700_%28%D0%B0%D1%83%D0%B4%D0%B8%D0%BE%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%29&action=edit&redlink=1
http://en.wikipedia.org/wiki/SPC700_sound_format
http://ru.wikipedia.org/w/index.php?title=Portable_Sound_Format&action=edit&redlink=1
http://en.wikipedia.org/wiki/Portable_Sound_Format
http://ru.wikipedia.org/wiki/MOS_Technology_SID
http://ru.wikipedia.org/wiki/ZIP
http://ru.wikipedia.org/wiki/Gzip
http://ru.wikipedia.org/wiki/RAR
http://ru.wikipedia.org/wiki/7-Zip
http://ru.wikipedia.org/wiki/LHA
http://ru.wikipedia.org/wiki/TAR
http://ru.wikipedia.org/wiki/BZIP2
http://ru.wikipedia.org/wiki/BZIP2
http://ru.wikipedia.org/wiki/%D0%AE%D0%BD%D0%B8%D0%BA%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/ReplayGain
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81_%D0%BA%D0%BE%D0%BC%D0%B0%D0%BD%D0%B4%D0%BD%D0%BE%D0%B9_%D1%81%D1%82%D1%80%D0%BE%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/CD-%D1%80%D0%B8%D0%BF%D0%BF%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D1%8F%D1%87%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B0%D0%B2%D0%B8%D1%88%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

o [Monnepxka popmaroB aynuodaitnos: MP1, MP2, MP3, MP4, MPC,
AAC, Ogg Vorbis, FLAC / Ogg FLAC, WavPack, WAV, AIFF, AU, SND, CDDA
(CD-Audio) 1 WMA. C mnomoluipi0 CTOPOHHHMX IUIATMHOB ITOJICPIKUBAIOTCS:
Monkey's Audio (APE), MOD, S3M, XM, IT, 669, PTM, PSM, MTM, UMX,
AVS, AC3, Westwood’s audio (.aud), Sierra’s sounds (.sfx/.aud), ACM, XA,
ACM, GCN DSP, OKI ADPCM, RAC, BRR, ADX, kode’s ADPCM (Sony
Playstation), Saturn CD, PSF u PSF2 (Sony PlayStation), SID, UnaTepuer-paano
XM Radio, Atari SAP Music, OptimFROG wu npyrue popmats! ayauodaiiios.

o be3cThikOBOE BOCTIPOM3BEICHHUE.
o HactpanBaembie ki1aBuaTypHbie couetanus (shortcuts) Bcex GyHKIUI.
o OtkpbiTasgs  apxutekrypa foobar2000 mo3BOJsIET  CTOPOHHUM

pa3paboTYMKaM PaCIIUPSITh BO3MOKHOCTH IIJIeEpa 3a CUYET HOBBIX KOMIIOHEHTOB

(m1aruHOB).
o BriBog 3Byka Ha Kernel Streaming nu ASIO (c mOMOUIbIO MJIATHHOB).
. Momrasie DSP-niporieccopsl (¢ MOMOIIBIO TUIATUHOB).
° [TonHOCTRIO HacTpauBaembii TieiucT ¢ wiarunoM ColumnsUI.

B  oduinmanbHeIXx aBTOPCKMX IUIATMHAX  PEaJM30BaHbl  HEKOTOPHIC
JIOTIOJTHUTEIIbHBIC (DYHKIIUU:
. B03MOXHOCTh TMPSIMOTO BBIBOJA HAa 3BYKOBYIO KapTy B 00XO[
crucTeMHOro Mukiiepa (auri. kernel output);
. B03MOXHOCTh TPSMOTrO BBIBOJA HA 3BYKOBYIO KapTy dYepes
untepderic ASIO 2.0;
o Bo3moxxHOCTH PSIMOTO TOYHOTO (anri. bit-exact)
9KCKJIF03UBHOTO BhIBOJA uepe3 Windows Audio Session (B Windows Vista
SP1 u BeIIIC).
WcxonHplit KoM simpa  SIBJISCTCS  IPONPHETAPHBIM, W CBOOOJHO HE
pacnpoctpansierca. Tem He MmeHee SDK uist pazpaboTku MIIaruHOB MyOJIUKYETCS

o1 unensuei BSD.
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http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B3%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/ASIO
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/Windows_Vista
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BF%D1%80%D0%B8%D0%B5%D1%82%D0%B0%D1%80%D0%BD%D0%BE%D0%B5_%D0%9F%D0%9E
http://ru.wikipedia.org/wiki/SDK
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D1%8F_BSD

3.2. lIpuHuunbl HacTpoliku koHBepTepa foobar2000

[TpuHIMT pabOTHI
JIytst myd1ero MOHMMaHUS W3JI0KEHHOH 3/1eCh HH(pOpMauu OyIeT TOJIE3HO
3HaTh MPHUHIMI paboThl KOHBepTepa. [IpuMepHas ero cxema mpenocTaBiieHa Ha

PUCYHKE HUXKE.

Terrep

Herounax

£ : { 1 Komseprep ' | Bpestenmmeii . )
=+ Hocroponeccop oo DsP droiy l'T"GI‘I]‘I:[ 5:_1_ e penes | L Konep Brixoamoi
1 1 f I 1 177 L baiia | thaita

........

— - grosaws Ao [pelue usmousia)  m— OSRMETRRLS KOMRAREMNR -

—b - PCM ¢ gun moaad = NOAEAMETIG KEMGU

— - PCM e nueaoyed mowssd e - OREIOASEMLE KD, S Jum]ep

MmaATeRIE (Mes)

Replay Gain
CKaREp

Puc. 15. [lpuniun paboTel KOHBEpTEpa

Hcrounnkom yamie Bcero siBisiercs (aiin-konteinep (FLAC, MP3 u T1.11.)
coJlep Kaluii cxaroe (¢ morepsMud Wid 0e€3) ayJnuo, UCKIIOYEHUEM SBIISIOTCS
koHrteitHepsl WAV u AIFF gacto conepikamue HecxkaToe ayauo. [ToTok ¢peiimon
(u em€ HexkoTOpass MH(MOPMALIKSI) U3 UCTOYHUKA MOCTYIAET Ha JIEKOAEP, KOTOPHI
Ha BBIX0JIC Ta€T HEC)KAThIM MUGPOBOI MOTOK.

B cnyuae ¢ lossy notok umeer 32-0uTHbIii (hopmar ¢ MIaBaronIel TOUKOM U
TyT xe nepenaércs nudposiM odpadbotunkam — DSP, ReplayGain. [{ns takux
lossless ¢opmaToB, kak FLAC u WavPack, MoeT BBITIOTHSATBCS MOCT-00paboTKa
— B clly4ae, ecii B HuX ooHapyxkeH HDCD crnoit, HecxaTble naHHbIe B (popmare
16 out nepenatorcs HenocpeactBenHo HDCD nexonepy, KOTOphIil B pe3yibTaTe
naet ¢aktudyecku 20-O0MTHOE ayauo, HO B BUJE 32 OUT C IUIaBaroIIel TOYKOM;
Jajee MOTOK TakK ke, Kak U [y lossy, moctynaer Ha 00pabOTUHKH.

[Tocne 00paOOTKM MPOU3BOAUTCS KOHBEpTAIlMsg OWTOBOM TIyOWHBI: IS
lossless koaupoBaHUsi — A0 3HAYEHMS, YKa3aHHOTO Ha TMOCJEAHEH BKJIAJIKE

HACTPOEK KOHBepTepa (TaKKe €CTh BO3MOXKHOCTh HCIONb30BaHus dithering u noise
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shaping npu mnoHwkeHHMH OWTOBOW TIyOWHBI, CM. jdanee), Anas lossy — 10
3HAUEHUsA, YKa3aHHOIO KaK MaKCHMajlbHas MOJJEpKHBacMas  KOAEKOM
Pa3psSIAHOCTD BXOJHBIX ay/IMOJJaHHBIX.

Ecmu xonep mognepxkuBaet BBoJ uepe3 STDIN, nanuwie nepenaroTcs emy
«HA JIETY», TIPSIMO TI0 XOJy JAEKOAUPOBaHUA M 00paboTku. B mpoTtuBHOM ciydae
BCE JaHHBIC W3 HMCTOYHHMKA CHaYaja JACKOAMPYIOTCA U 00pabaThIBalOTCs, 3aTEM
3aIIMCBIBAIOTCA BO BpEMEHHBIM KOHTeMHEp WAV, U TONBKO IO OKOHYaHUU
mpoiiecca 3ToT (ailyl BMecTe ¢ nmapaMmeTpamMu KOJAUPOBaHUS MepeAacTCs KOAEpy.

[TonmyunB mapameTpbl U BXOAHBIE JaHHBIC, KOJAEP HAYMHAET KOJUPOBAHUE,
YK€ CaMOCTOATENIbHO 3alKChIBAs BBIXOAHOW (pailll MO yKazaHHOMY B IapameTpax
anpecy. Ilo 3aBepmenun komaupoBaHusi foobar2000 komupyer U3 HCTOYHHKA
MeTanaHHbie (Teru) B HOBbIM (hails. Ilocie Bcero 3Toro, mpu BKIOYEHHOM
ReplayGain ckaHupoBaHuU, MOJY4YECHHBIN (ailyl ONATh AEKOIUPYETCs, HECKATbIe
JaHHble aHAIM3UPYOTCs RG ckaHEpOM, KOTOPBIN 3aTeM MEPENacT PaCCUUTAHHbBIC
3HAUEHUA TETTepy JJIs 3alKMCH 3TUX JAHHBIX B HAII (ail.

[IpenBapurenbHas HACTPOMKA

Bl
[lrie” ettt vew Playback vbrary e || ) O 00 (1 DO 1P H H JH ]

Open... Ctrl+0
Open audio CD... Default |

T .. | artist/album | Track no | Title / track artist | buration |
-7 Eminem - 8 mile 428
VA - CoBpemerta Mon KynsTypa. ... 50 Beautiful // Eminem 6:31
Eminem - ? Lose Yourself 5:23

]

Add files... b
Add folder... Music, Vol. 1(2)

Addlocation...  Ctrl+U
New playlist Ctrl4n Eminem - Encore Mockingbird (Produced By Emine

Load playlist... Eminem ft. Nate Dogg - Hip-Hop Till T collapse 458
Saveplaylist...  Ctrl+S Eminem feat. 50 Cent - 7 Warrior 3:33

View Filter
[oy artistfalbum =l [

—

Puc. 16. Preferences

Ha rnaBHoit manenwu mieepa Beidoepure File->Preferences.
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orererences: vancea 2% SEIES

Compenents WARNING: Changing any of these settings will most likely resuit in degraded performance or
| B Display compatibility issues, or both. Change them at your own risk.
- Context Menu [#- Decoding
- Default User Interface (- Display | puration |
--Keyboard Shorteuts - Networking 4:28
Media Library - Playback 6:31
- Networking - Tagging 5:23
Playback =-Tools
Shell Integration F-CD Ripper e
Advanced () Converter )
ditional command-ine encoder paths %38

ct\Program Files\foobar 2000 \encoders),
i... Pl Enable Ogg stream chaining support
Read size (MB) : 16
Show transcoding warnings
Thread count {0 = autodetect) : 0
Thread priority (1-7) : 2
[+ ReplayGain Scanner
[3- Search Filters
. [F] Prevent machine standby during time-consuming tasks
- O Include hidden files & subfolders when adding whole folders
- Updates

Reset all | Reset page oK I Cancal | Apply |

Plavhack stonned

Puc. 17. Preferences Advanced

W3 npeBoBuaHOoro mMeHwo (cieBa) Beioeputre Advanced->Tools->Converter.
B mone Broga Additional command-line encoder paths ykaxwurte mosHbIe MyTH K
narnkaM ¢ HCHOJIHSeMbIMU (aitnamMu (exe) KOJAEpoB dYepe3 TOYKY C 3alsiTou.
[TomuuTe, uto foobar2000 caMOCTOATENEHO MOXKET N00aBIAThH IIYTH B 3TY CTPOKY
— MpU py4yHOM BBIOOpE Kozepa (CcM. ajee).

[Ipumeyanus:

- eclii Kojziephl HaxojsaTcs B mojamnanke foobar2000/encoders, myTh K 3TOMH
Marke MOKHO HE YKa3bIBaTh — IUIEEP CaM MINET KOJEPHI M0 TAHHOMY aapecy; -
OTHOCUTEJbHBIE MYyTH K KaXKIOMY KOJEpy, IpH HamAoOHOCTU (Hampumep, IS
MOPTATUBHBIX BEPCH), MOXHO YyKa3blBaTh HEMOCPEJACTBEHHO B Tpodmire
KOHBepTepa (CM. Janbliie).

Hacrpoiika kouBeprepa (na npumepe LAME MP3)

i
| Fle Edit View Playback Ubrary  Helm “ O 0K B2 “ “ ——1 “ r
All Music (3)
! Defauit |
Bob Acri - [2004] Bob Acri (1)
Mr. Seruff - [2008] Ninga Tuna (1) - | Artist/album [ Track no [ Titie / track artst [ Duration [
Richard Staltzman - [2008] Fine Music, Vel. 1 (1) 2-7 Eminem - 5 mile 28

VA - Cospemennas Mon KynsTypa. .. 50 Beautiful // Eminem 6:31

Eminem feat, 50 Cent - 2

cut crrl+x
Copy crl+c
Add to playback queue
Open containing folder
Taggl

Con Quick conver +
Utilities
[default]
ReplayGain
Dast used]
Properties Alt+Enter LAME MP3, 320kbps
View Filter
[by artist/album =1 | 2

Opens the Converter Setup dialog; useful for batch conversions with advanced features.

Puc. 18. Hactpoiika koHBEepTEpa
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Haxmute Ha mrob6oMm (¢aiine u3 mueinncra wid OUOIMOTEKH MPaBOi

KHOTIKOM, BeIOepute Convert->Convert...

| Owverview
Sawved presets

[default]

Right-click for sdditional optons.

Load
=

Save
<=

d e

[ Current settings
Output format
Format: MP3 {(LAME), V2.

Destination
Output folder: ask later.

Output type: tracks into individual files.
File name pathern: %eartist®e - Sotite e

Processing
—_—

MNone.

her
———

When finished:
= Transfer attached pictures.

Convert I

Cancel

Puc. 19. convert setup

[TosBUATCS OKHO KOHBEPTEPA CO CChIIIKAaMU Ha 4 rpymIibl HACTpoekK. Jlanee —

IO TIOPSZIKY.

Hacrpoiika kogepa (Output format)

Qoomvertersere 2ixf
Choose output file format
Mame | Avg. Bitrate | Settings |
Musepack 170 kbps Qs
WavPack <MfA= narmal
FLAC <MNfA> lewvel 5 !
©Ogg Vorbis 160 kbps q5.0 L
MP 3 {LAME) 190 kbps Va2
AAC (Mera) 175 kbps VBR, Q0.50
Opus 125 kbps VBR, 128kbps
Wavesd <M fA=
1AV
ALSND <N A
AIFF <MfA=
Edit: I Add Mew I R.efove I
e ——
Output bit depth: |auto - Dither: |never '!
Back Cancel |
o

Puc. 20. Boi6op dhopmarta

TyT MBI BUIUM CIIUCOK mpoduieii KoaupoBinukoB. OOpaTHTe BHUMAHUE Ha
HacTpoiiku outHocTH U Dithering st lossless koaepos:
Output bit depth — riryOuna xBaHTOBaHUS MPHU IEKOIUPOBAHUH BXOIHBIX

daiinos: Auto, 8/16/24 (¢ dbukcupoBaHHON TOUKOM), Wiau 32 OUT (C TUIABaAIOIICH
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TOUKOM). PekoMeHnayercs 3HaueHne Auto. Ho mpu 3TOM Hamo y4uThIBaTh, YTO B
TaKOM ciiydae 1)1 lossy HiCTOUHMKOB OyneT BeiOpaHa riryouna 16 Out,

Dither — wucnons3oBanue Dithering + Noise Shaping: never (He
WCIIOJIB30BaTh), lossy sources only (Tombko st lossy wmcTouHWKOB), always
(Bcerma wucmnoiib3oBaTh). Mcronb3oBaHHWE aHHOM TEXHOJOTHMH PEKOMEHYeTCs
TOJIBKO B ClIy4ae KOrja riyOrHa KBaHTOBAHMSI UCTOYHHKA OOJIbIIIE YEM BBIXO/IHAS,
B OCTaJIbHBIX CITydasix CIeAyeT YCTAaHOBHUTH 3HAUCHHUE NEever.

JIns HariasgHOCTH CO3JaauM HOBBIA NMpoduiib ¢ MoMoulplo KHonku Add

Commandline Encoder Settings - New Preset x=|r
L
Quality
I
Smallest file ~190kbps (), V2 Best quality
{*) Estimated bitrate valid only for CD material (stereo, 44. 1KHz)
OK I Cancel

Puc. 21. U3smenuts outpeit(Kbps)

[TosBUTCS OKHO ¢ HacTpoMkamMu Kojaepa. H3HadallbHO KOHBEpTEP
npeio)kuT BaM cTaHAapTHBIM JUAJIOT HACTPOMKH C TMOMOIIBIO OOBIYHOTO
MOJ3yHKA, KOTOPBIM MOXKHO peryiaupoBaTh kadectBo oT -V 9 (VBR) mo -b 320
(CBR). [lnst 605iee TOHKOM HACTPOMKH, a TAK)KE HMCIOIb30BaHUS JOTIOIHUTEIBHBIX
KIIFOUel sI HACTOSITENIbHO PEKOMEHAYIO BBIOpAaTh B PACKPHIBAIOIIEMCSI CITHCKE

Custom.
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[Commandiine Encod i
Encoder F
= =]
H
Encoder file: | C:\Program Files\foobar2000\encodersame.exe I
Extension: mp3
Parameters: | —silent b 320 -q 0 —noreplaygain — %ed
%d =oulput file name
%es = temporary input file {only use with encoders that don't suppart pipes)
™ Do not convert in multiple threads
—_—
Bit depth
Format is: Ilossy 'I
Highest BPS mode supported: |32 =
—_—
Refer to documentation of the encoder to find out what bit depths it supports.
Spedifying an incorrect value will result in unreliable operation.
Display
Encoder name: | MP3 (LAME)
Bitrate (kbps): | 150
Settings: [+320a0
[ OK I Cancel
————————————Tf0neraiz. 17 1707}

Puc. 22. [Tapamerpsl koznepa

Termepp MOXHO TNEPEUTH HEMOCPEICTBEHHO K HACTPOMKE IapaMeTpPOB
Kozepa.

Encoder — Tyr ycTaHaBIMBAaIOTCS TapaMeTphl, HEMOCPEICTBCHHO
BIUSIOIINE Ha KoaupoBaHue. BBepxy u3 crnmcka BbeiOeputTe Custom U BBEAUTE
[apaMeTphl:

Encoder — ykaxure myth K ¢aity konupoBinuka. [ToJHBIH MyTh MOXHO

" n

yKa3aTh HakaB KHOIIKY Taxke MOXHO yKa3aTh TyTh OTHOCHTEIHHO
foobar2000.exe, nampumep: ./encoders/lame.exe. CaMbIM TPOCTBIM CIIOCOOOM
Oyner ykazanue umeHu (Qaina koxepa (ans LAME sto oObruHOo lame.exe), HO
paboTaTh Takoi crocoO OyAET TOJBKO €CIM KOJEp C JaHHBIM UMEHEM HAaXOJUTCS B
OJIHOM M3 TaroK, yka3aHHou B HacTpoiikax foobar2000 (cmoTpuTte myHKT 1)

Extension — pacmpenrie BEIXOIHBIX (aiiioB. Yka3zaTh mp3

Parameters — mapameTpsl KOAMPOBAHUSA, KOTOPBIE MEPENAIOTCS KOIEpYy.
JI1st MaKCHMaJTbHOTO KaueCTBa MPOTTHIIEM :

--silent -b 320 -q 0 --noreplaygain — %d

Do not convert in miltiple threads — ycraHoBuB 37eCh Tajgo4Ky, MOXKHO
3aMpeTUTh MapauieIbHOe KOJIUPOBAaHUE HECKOJIbKHX TPEKOB MPH HCIOJIb30BAHUH
JTAHHOTO TIpeceTa.

Bit Depth Control — mnapameTpbl oTBeyaroIIue 3a THI KOJAEKAa WU

MaKCUMAaJIbHO MOJIEPKUBAEMYIO UM INIyOMHY KBAHTOBAaHHUS BXOAHBIX (haiijioB.
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Format is — tun komeka. Moxker ObITH lossy (¢ mMOTepsSIMH) HIH
lossless/hybrid (6e3 motepws/rubpumnbiii). Onmmst BauseT Ha ¢GopMaT ITaHHBIX
nepeaaBaeMbIX kozepy. st lossy KojepoB MOTOK mepenaercs ¢ MaKCUMalbHOU
MOI/ICP)KMBAEMOI TUIyOMHOUM OWT (CMOTpUTE HWXKE), s lossless coxparseTcs
riyorHa OWUT HUCHOJIb3yeMasl MpU JACKOJAUPOBAHWM UCTOYHUKA (CM. HuUXke). s
LAME ycranoBuTs lossy.

Highest BPS mode supported — wmakcuManbHas TOJACpKUBAaEMas
KOJIGKOM Ppa3psIHOCTh BXOJHBIX ayauodaHHbIX. Moxker OwviTh 8, 16, 24 (c
(bUKCUpOBaHHON TOUKOM), Wim 32 OUT (C TutaBaroreit Toukoi). Tak kak Hamr Koaep
LAME umeer noazepxky gopmMara ¢ riaBaroleid TOUKo, ycTaHOBUM 32 OUT.

Display Info — mnacrpoiika uHbopMmaluu OTOOpakaeMOil B Ha3BaHUH
npoduisi KOJUPOBIIKKA, HA CaM MPOIIECC KOJUPOBAHUS HE BIIUSIET.

Encoder name — ykaxuTe Ha3BaHHME KOIHUPOBIIMKA. YKakeM MP3
(LAME)

Bitrate (kbps) — yxaxute outpeiit. s Tekymero npecera — 320 Kbps

Settings — ykaxkuTe mapaMmMeTpbl KOAWPOBaHUS (HE BIMSICT Ha
KOJUPOBAHKE, TOJBKO JJI OTOOpa)K€HHS B CHHUCKE Npoduiield KOAUPOBUIUKOB).
VYka3biBaeM mapameTphl BIMSIONME HA KAUeCTBO — B JAHHOM CIIy4dae 3TO TOJIBKO

kmoun  -b 320 -9 0
T iy 21|

" Choose output file format

MName [ Avg. Bitrate | Settings [
Musepack 170 kbps Qs

wavPack <Nfa> normal

FLAC <NjA> level 5

Oag Worbis 160 kbps q5.0

MF3 (LAME) 190 kbps w2

AAC (Mero) 175 kbps WBR, Q0.50
Opus 128 kbps VEBR, 128kbps
Wavesd <NjA>

wav <Nfas

AUJSMD <NjA>

AIFF <Nja>

MP3 (LAME) 190 kbps 5320 -q0

edr | [[Ed

Puc. 23. Cnucok koaepoB

Teneps B criucke nosisutcst Hat npoguins — MP3 (LAME).5 320 kbps
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-b 320 -q 0. Haxmure xHomky Back. Ilepelimem k ciemyromieit rpyrie
HACTPOEK...
Boixoansie ¢aiiabl (Destination).

TyT HaXOAATCSI HACTPOUKH BBIXOJHBIX (PailyioB.

il Converter Setup | =]
" Choose destination
Output path If file already exists —

—_— —_—

% Ask me later {useful for saving presets) = Ask

((: Source track ﬁ:llder  skip
Specify folder: [ C: \Users\acer \Desktop),

o ite
iwill be created iF it dossm'k exist) s
[ Output style and file name formatting

% Convert each track to an individual file
Mame format:
| =eartistes - 2stitese |

= Generate multi-track files
Warne Format 2 grouping patberm:

= Merge all racks into one output file
Previe e
Eminem - Mockingbird {Produced By Emine.mp3
cancel |
P

Puc. 24. Hactpoiiku BIXOHBIX (aliioB

Output path — ykaxute, kyna OyayT MoMeIaTbCs BRIXOHBIC (haiiibl:

Ask me later (useful for saving preset) — nporpamMmMa Kax/plii pa3 Oyaer
npocuTh Bac ykazars nanky

Source folder kaxxaprit Tpek OyAeT COXpaHSTCS B MANKy COOTBETCTBYOIIETO
dbaiina-ucToyHUKA.

Specify folder — Bce daitnber OyayT COXpaHATHCS B ANKY yKa3aHHYI0 Bamu
B 110JI€ BBO/IA (B Cllydae OTCYTCTBHS TAKOBOM, Marka CO3/1aCTCsl aBTOMAaTUUYECKH ).

If file already exists — eciau ¢aitn ¢ WMeHeM BBIXOJHOTO (aiiia yxke
CYLIECTBYET:

Ask — cripocuTs, 4TO A€TIaTh.

SKip — mpomnycTUTh KOAMPOBAHUE TAHHOTO TPEKa.

Overwrite — nepesanucaTh CyIIECTBYIONIHH (aiiia HOBBIM.

Output style and filename formatting — BwiOepure crocod
dhopmMaTHpOBaHUSI BEIXOIHBIX (paiijioB:

Convert each track to an individual file — xaxneiii Tpek Oymer
COXpaHAThCA B OTHENbHBIA (haiii, B mosie BBoja Name format mMoXKHO yKa3aTh

dbopmar umenu (daitna. [ToaHOE MMs (BKITIOYAs pacHIMPEHUE) BBIXOMHBIX (halijioB
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HE JOJDKHO COBMAAaTh C UMEHEM (PailyloB-MCTOYHHMKOB, B IPOTUBHOM ciiyuae Bol
YBUJIUTE OINOKY.

Generate multi-track files — o0beauHeHre OTACIBHBIX Py (aiios, B
cooTBeTcTBytomme aitnel. B mome «Name format & grouping patterny
yKa3bIBAETCS CIIOCO0 TPyHIHUPOBKH/(POPMATUPOBAHUS UMEHU BBIXOAHBIX (ailsioB.

Merge all tracks into one output file — Bce Tpeku OyayT 0ObeAMHEHBI B
OIWH BBIXOAHOW ¢aitn monx Ha3zBanueMm '"Image'(pacuupeHue 3aBUCHT OT
yKa3aHHOTO B HACTPOMKaX KOAMPOBIIUKA).

Oo6padorka (Processing)

TyT yka3siBatoTcs mapameTpbl 00padOTKH TPEKOB Mepe] UX KOJIMPOBAHUEM.

fconvertersetsp 21|

Processing
ReplayGain

———
Mone. |

Warning: applying ReplayEain adjustment during conersion will irnesersibly: alter audio data in
the newly encoded file, unlike ReplawEain scan after encode,

Dsp

Active DSPs Configure selected I Available DSPs

Advanced Limiter Reverse s
Convert 5.1 to stereo Skip Silenc

) | Convert mono to stereo
e} |

Convert stereo to 4 channels
Crossfader
Downmix channels to mono

Dawr | Equalizer
Hard -6dE limiter

Move stereo to rear channels
Resampler (PPHS)

N — |

— DSP chain presets
I =1 Load | Save I Delete I

I Don'treset DSP between tracks - slow, needed for crossfading etc.
—_—

Puc. 25. IlapameTpsl 00pabOTKH TPEKOB

ReplayGain — Bbl MoXeTe HCIOJB30BaTh JAaHHYI (YHKIUIO, €CIIH
BXOJIHbIE Tpeku uMmeroT Teru ReplayGain, HO ydyTuTe 4TO €€ HCMOJIb30BAHHUE B
ciydae lossless uctounuka kpaitHe He peKOMEHTyeTCsl.

DSP — Bkirouaer BO3MOXHOCTh TipuMeHsITh DSP  addexts, 06e3
HEO0OXOMMOCTU HE BKIIFOYATh.

DSP chain presets — Bor MokeTe coxpansth 1enouku DSP B oTaenbHbIe

Ipe1yCTaHOBKH, U B JAJbHEHIIIEM 3arpyXaTh Ty KOTOpas OyneT HeoOXxoauma.
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Don't reset DSP between tracks — He HaunHaTh 00pPabOTKY 3aHOBO JIJIS
KaXXI0ro Tpeka — (QyHKIUS HeoOxoauma Hampumep i Kpoccehauara (korna

KOHEII MPEAbIIYIIEeTr0 TPeKa MUKCYETCS C Ha4aJloM CIISYIOIIEro), etc.

fconverterserp 20|

' Other

Preview generation

™ Generate short previews instead of converting entire source tracks
_—

Length percentage LI |

Z20%s

When done
I sShow full status report
I ReplayGain-scan output files as albums
¥ Transfer attached pictures

_—

Copy other files to the destination folder:

eq. "*.CUE;*.JPG"

Puc. 26. OcransHbie HacTpoiiku koHBepTepa (Other)

Preview generation — Bsl MoxkeTe moiydaTh Ha BBIXOJE KOPOTKHE
OTPE3KH BXOJIHBIX TPEKOB (HAIIpUMeEp, IS PEABAPUTEITHHOTO TIPOCTYIIIHBAHMS ):

Length percentage — 3aiaTh IpOAOKATEIIBHOCTh OTPE3KOB B MPOIICHTAX
ot ucxoaHoro tpeka (ot 3 1o 30%).

Fixed track length — 3amath QukcHupoBaHHYIO TPOAOIDKUTEILHOCTh
otpe3koB (0T 10 1o 60 cekyHn).

When done — B 3To#i Tpade yKas3bIBarOTCs IEHCTBHS, KOTOpbIC OyayT
BBITIOJTHATHCS 10 OKOHYaHUH KOJUPOBAHUSI.

Show full status report — BkiIHOUMTH BBIBOJA OTYETA O peE3yJbTaTax
KoaupoBaHUsA. EciM JaHHYIO OIIUIO BBIKIIOYNATH, OTYET OYAET BBIBOJIUTHCS
TOJILKO MPH HAJTMYHH OIIHUOOK.

ReplayGain-scan output files as albums — aBromarudeckoe
CKaHMpPOBaHUE CO3JaHHbIX (QailnoB ckaHepoMm ReplayGain. Pexomenayercs
BKJTIOYHTB TP 0SSy KOJAUPOBaHUH.

Copy files to destination folder — xkomupoBaTh aiiisl ¢ ykazaHHBIM

paciMpeHueM U3 UCXOAHOM nmanku B 1ieeByto (Hanpumep, «*.CUE;*.JPGy)

56



x|

Overview
Saved presets  Current settings
[default] Dutput format

Format: MP3 (LAME), -b 320 -q 0.

Destination
Output folder: ask later.
Output type: tracks into individual files.
Load | File name pattern: %:artist%: - Yctitest
i

Save Processing
<<

&l

Mone.

Other

When finished:
= Transfer attached pictures.

Right-click for addional oprions.

Convert I Cancel I
Z

Puc. 27. 3aBepuieHre HaCTPOMKH.

Ternepp BepHEMCS B IIaBHOE OKHO KOHBeprepa. Haxkmmaem kHONKy Save
4TOOBI COXPaHUTh MPOQuIIb, BBOAUM MMs npoduiss — LAME MP3, 320 Kbps.
[Tocne Haxxatust Ha kHOnKy Convert HauHeTCs KOHBepTauus (aiios, A BbIXOJa
Haxxmute Cancel.

Tenepp MOXHO KOHBEPTHpPOBaTb TPEKHU, IMPOCTO BBIACIUB HMX B

wieinucre/Onbaroreke u Haxkas [IIKM->Convert->LAME MP3, 320 kbps.

: 20 ]
| overview
Saved presets  Current settings

|[dEfEIU|t] Output format
Format: MP3 (LAME), -b 320 -q 0.

Destination
Output folder: ask later.
Output type: tracks into individual files.
Load File name pattern: %eartist® - Sctile %
> |

Save Processing
<<

Mone.

Other

When finished:
*Transfer attached pictures.

Righr-click for additonal options.

Convert I Cancel

Puc. 28. xkoHBepTHPOBATH TPEKU
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3.3. KonupoBanue B AAC

3anyckaem  foobar2000,  otkpbiBaem  (aiis,  KOTOPBIA  HYXKHO

nepexoaBepTrpoBath (File - Open.). Beigensem cTpoky, U3 BBITIAJAIONIETO CIHCKA

BBIOMpAeM MyHKT convert.

S
J Fle Edit View Playback Library Help “ O 0K H H 1 H r
7 T =
All Music (3) Default |
Bob Acri - [2004] Bob Acri (1)
EJ-Mr. Scruff - (2008] Ninja Tuna (1) ... | Artist/album Trackno | Title / track artist |_puration |
[~ Richard Stoltzman - [2008] Fine Music, Vol. 1 (1) ?-2 Eminem - 8 mile 428
VA - CopemerHas Mon KyneTypa. ... 50 Beautiful /f Eminem 6:31
Lose Yourself 5:23
Play
Eminem feat. 50Ce Remove 3:38
Crop
Sart
Cut Crl+x
Copy Ctrl+C
Add to playback queue
Open containing folder
Tagging r
» Quick convert
Utilities 3
default]
ReplayGain » [default
[ast used]
Properties Alt+Enter AAC (Nero)
LAME MP3,320kbps

| |

Wiew Filter

[oy artstialbum | [=]
[nens the Canverter Sefin dialan: usefil for hatch conversions with advanced feafres

Puc. 29. Komuposanue 8 AAC
Hac unTtepecyer mynkt Output format.

Overview

e b

Saved presets

[default]
LAME MP3,320kbps

Output format
Format: WAV,

Puc. 30. Output format

OTKpoeTca clienyrnee OKHO

Hl Conwverter Setup

P d Je.d|
" Choose output file format
MName | Awvg. Bitrate | Settings |
Musepack 170 kbps Q5
WavPack <M A= rormal
FLAC =M A= lewel 5
Ogg Vorbis 150 kbps q5.0
MP 3 {(LAME) 190 kbps w2
AAC (Nero)
Opus 128 kbps VBR, 128kbps
Wavesd <M A=
AN <M A=
ALFSMD <MfA=
AIFF <MfA>
MP 3 {LAME) 190 kbps b 320 q0
AAC 57 kbps VBR, QO.23
Edit Add Meww Remove
Back Cancel
o

Puc. 31. Mento Convert Setup
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[Tepexoqum k myHkTy AAC (Nero) u nHaxkmmaem Edit, 94ToOBI 3ammycTUTh

[0JIyaBTOMaTUYECKUN PEXKUM HACTPOEK.

Commandline Encoder Settings - Editing Preset |
Encoder
’7 [anc pueray =1 ‘
—Mode
[Target Quality (vBR, recommended) =1
~ Quality
1
' \'J '
Srmallest file ~57kbps (*), Q0.23 Best quality
{*) Estimated bitrate valid only for CD material (stereo, 44. 1KHz)
Ok I Cancel I

Puc. 32. ITomyaBTOMaTH4ECKHI pEKUM HACTPOEK

B aTOoM MeHI0 MOXKHO 3a7aTh napaMmeTpshl it koguposimka AAC (Encoder)
- pexxum koaupoBanusi (Mode) u Outpeitt (Quality). Haubonee addextuBHbIi
pexXuM C TepeMeHHbIM Outpeiitom - VBR, KOTOpblli U pexkoMeHIyeT Ham
foobar2000. Quality mo3BoisieT HaM ONPEACIUTh KaueCTBO BBIXOSIIECTO (aiina -
yeM BbIlle OyAeT 3HaueHus OuTpeiiTa, U3MEpsSETCs OH B KUJIOOUT/C, TEM BBIIIE
OyJIeT Ka4yecTBO UTOrOBOTO ayuo (aiiyia u ero pasmep.

31€Ch HYXXHO HAUTH KOMIIPOMHUCC MEXIYy KadeCTBOM M pa3sMepoM. OTO
MOYHO ONPENENIUTh TOJIBKO AKCIEPUMEHTAIbHBIM ITyTeM. [1o cBoeMy ombITy, MOry
CKa3aTh, YTO UIsi MOOWJIBHOTO Tele(oHa JUisi MHOTMX MY3bIKaJIbHBIX (haiiiaioB
BIIOJIHE XBaTUT ( B npenenax or 23 no 30. Bce 3aBuUCHUT OT CIOXKHOCTH
MY3BIKQJIbHOM KOMIIO3HUIMH.

Brixoaum u3 Hactpoek - Haxumaem OK, 3atem Back u, nakonen, Convert.
[TosiBUTCS OKHO C NPEAYNPEkKICHUEM, UYTO OCYIIECTBISETCS KOAUPOBAHUE B

dbopmar ¢ motepeii kauectna (lossy).
=i

You are about to transcode from one lossy format to another.
l %  This will degrade the guality of the transcoded files further
compared to the source.

Are you sure?

g= |
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Tak kak B jmanpHEHIIeM 3TOT aac-¢aii IMUIAHUPYETCs] BOCTIPOU3BOIUTH Ha
MOOWJIbHOM Tene(oHe, TO ONpeNeNIeHHOE CHUXEHUE KadyecTBa HEW30€KHBIN

Imponecc. Cornamraemcs Ha 3allyCK KOAUPOBAHUA.

Converting - 1/1 ... x|
VTV - TP ——— ockinabird.mo3

Destination: | C:\sers\acer \Desktop\Eminem - Mockingbird (Produced By Emine.m<a
- ______________________________________________________|]

Time elapsed: 0:28, estimated: 0:35, speed: 7.22x v Show output tracks when done Pause abort

Puc. 33. 3anmyck koaupoBaHus

Yepes HECKOIBKO MUHYT, €CJIM BCE ObUIO C/IETIaHO MPaBUIIbHO, OyIET CO3aH
daiin ¢ pacmupenueM m4a - aac B KOHTeHepe. IToT (daiinn nomken 6e3 mpodiem
BOCITPOUBOJIUTCS B TeJNE€POHE, HO €CIIM Balla MOJIEIb OTKAXKETCS BOCIIPOU3BOAUTH
¢aiin, MOXKHO MONPoOOBaTh MPOCTO U3MEHUTH paclIupeHue ¢ .m4a Ha .aac.

Taxke CymeCcTBYIOT JONOJHUTENIbHBIE KOMAH/IBI, TAK HA3bIBAEMBIEC KIIFOUH,
KOTOPBIE TTO3BOJISIIOT IPOU3BECTH 0O0JIEE TOHKYIO HACTPOMKY KOJEKa.

Paccmorpum Hamnbonee BakHbIE NMpU KOAUpPOBaHUMU B pexume VBR -
ignorelength - wuWrHOpHpoBaTh TPOMOIKUTEIBHOCTh (paiiia, IKeIaTenbHO,
MCIIO0JIB30BAaTh.

-0 <uucnmo B auama3zoHe or O go 1> - 3amaer kadecTtBO 3By4yanwus, 0 -
MHUHHMMAaJbHOE KayecTBO, | - makcumanpHOoe. ONpeneinTh COOTBETCTBYIOLIEE
3HaUYCHHE OUTpEeNTa MOMXKHO HCIOIb3YyS PACCMOTPEHHBIM YK€ HMMEIONTUNCS
npoduib AAC. OcTtanbHble KOMaHAbl MOKHO KOMMPOBATh U3 MPUMEPA, KOTOPHIN
OyJeT NMpUBeICH HUXKE.

st Toro, 4ToOBI MOXHO OBUIO BBOJIWTH KJIIOYM, HYKHO CO3/1aTh B
foobar2000 noBbIlt npoduiis. st sToro B MmeHto Convert Setup Haxumaem Add

New U BBICTaBJISIEM CBOU 3HAUYCHUS.
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Commandline Encoder Settings - New Preset ll r

Encoder i
’7 |custom =l

H

Encoder file: | C:\Program Files\foobar 2000 \encodersineroAacEnc. exe =]

Extension: I ma

Parameters: | -ignorelength -g 0.32 -if - -of %d

%%d = output file name
s = temporary input file {only use with encoders that don't support pipes)

™ Do not convert in multiple threads

Bit depth
Format is: Ilossy -
Highest BPS mode supported: |32 -
Refer to documentation of the encoder to find out what bit depths it supports.
Specifying an incorrect value will result in unreliable operation.

Display

Encoder name: | AAC (Mero)

Bitrate (kbps): |89

Settings: [ ver, qo.32|

cancet_|

Puc. 34. Coomand Encoder Settings
Kittoun 1o KHBI UITH B ONIPEIETICHHOM MOCIIE10BATEIbHOCTH.
IIpumep koppekTHOii cTpoku: -ignorelength -q 0.52 -if - -of %d
CymiecTBy1oT Takue pazHoBugHocT ¢popmara, kak HE-AAC u HE-AACV2 -
TH (hopmaThl 03HAYAIOT, 4TO KoJeK AAC HCHONB3yeT CHelUaIbHbIe alrOPUTMbI
JUIs. cBepX Mauibix OutpedToB. Jleno B ToMm, uto kojaek AAC cam BwiOupaer
ONTUMAJIbHBIA PEKUM KOJTUPOBAHHMS, MOATOMY MCIIOJIb30BaTh Kito4u -IC, -he u -

hev2 HeT HEOOXOIUMOCTH.

3.4. lekoqupoBaHue ayauo ¢ nomouibio foobar2000

UtoObl nexoaupoBaTh ayauo (¢aina ¢ mnomomisio foobar2000 nHam
MOHAI00UTCS:

1.  Foobar2000 ycranoBneHubii ¢ marmHamu  Sandard  DSPs,
ReplayGain Scanner, Converter.

2.  Jlexomep Qopmara KOTOpBI MBI XOTeMH OBl JekoaupoBaTh. [lo-
yMoOJTYaHuIo mieep noaaepxkusaet popmarel: MP3, MP4, AAC, CD Audio, WMA,
Vorbis, FLAC, WavPack, WAV, AIFF, Musepack, Speex, AU, SND.

Tenepb, xorga Bc€ HEOOXOAMMOE YCTAaHOBJEHO, CO3/JaguM Ui ynoOCTBa
npecer koHBeprepa foobar2000. Bce mnoapoOHOCTHM oOmnMcaHWe KOHBEpTEpa

foobar2000 nammcana vetko B TiaBe (2.2. [IpuHIMIIBI HACTPOWKK KOHBEpTEpa

foobar2000).
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YrtoOb!l epeiTy B KOHBEPTEP, HAXKMHUTE MTPaBOM KHOMKON Ha JII0OOM TpeKe B

foobar2000 u u3 KkoHTeKCTHOTrO MeHIo BeiOepuTe Convert->...

Eminem - Ency whkingbird {Produced By Emine
I collapse 4:58

Eminem feat. Remave rrior 3:38

Eminem ft. Nz Play

Crop
Sork

Cut Cirl+x
Copy Ctrl+C

Add to playback queus
Open containing folder
Tagging

Quick convert

Utilities
ReplayGain

[default]

[last used]
Properties Alt+Enter AAC (Mero)

LAME MP3,320kbps

* vRd~

Puc. 35 . KonBepramus
Cpazy xe mepeiem k paszaeny Output format. 3mech Hamo BbBIOpAThH

BBIXOJIHOM (popMmart, a umeHHO WAV,

=i

Choose output file format

Mame | avg. Bitrate | settings |
Musepack 170 kbps Qs

wWavPack <MfA=  normal |

FLAC <MfA level 5

Oagg Vorbis 160 kbps Q5.0

MP3 (LAME) 190 kbps w2

AAC (Merc) 57 kbps VER, QD.23

Opus 128 kbps WBR, 128kbps
Wave6d <IN A

ALSND <MfA>
AIFF =NfA=
MF3 (LAME) 190 kbps -5 320 -q0
AAC {Nero) 89 kbps VBR, Q0.32

ede | addmew | remove |

Output bit depth: I,s.um -~ I Dither: Inever vI

Biack cancel |

Puc. 36. Hactpoiika KoHBepTauu

TyTr e HaxomATCd HACTPOWKW TIIyOWHBI KBaHTOBaHUA. Jlmsa lossless
UCTOYHHKOB BCE BIOJIHE OJJHO3HAYHO: ycTaHaBnuBaem Output bit depth: Auto.

A BoT 0 lossy Hano pacckazaTh OTAENBHO. J[e0 B TOM, YTO IEKOAMPOBAHUE
lossy siBiIsIeTCSt HE paclmakoBKOM, kKak juisi lossless, a ckopee cunTe3om. M kak
TakoBOU lossy ¢aiin He uMeeT mapamerpa riyoOuHbl Out. KoHeuHo, B OCHOBHOM
lossy momydaercst u3 o0bIuHbIX 16-0uTHBIX Audio CD, Tak 4TO B OOJIBIIMHCTBE
CllydaeB 3TOW IIyOUHbI OyA€T JOCTaTOYHO.

B cnydae xorma Boel yBepeHsl, uTo lossy ¢aiiin mojsydeH U3 UCTOYHHUKA C
BBICOKMM pa3pemieHueM (Hampumep, u3 24-6utasix DVD-Audio), a xomek (c

JAHHBIMU HACTPOMKAMU KadecTBa/OMTpeiTa) cmocoOeH XOTs Obl YacTHYHO
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nepenaTh IWHAMUYECKUI nuamna3oH ucxoaHoro ayauo (ams MP3 64 kOut/c 310
KOHEYHO O€CIOJIe3HO), TOTJa €CTb CMBICI B HCIOJb30BAaHUHM 00Jiee BBICOKOM
riryounbl 0uT. [Ipu 3ToM BBl MOkeTe BbIOpaTh 24 niau 32 6uT (Ha caMoM Jejie 3TO
32 Dbit floating-point). [Tocnennuit Oyaer moje3eH Kak MPOMEKYTOUYHBIA Gopmar
JUTSL AasibHeHIed o0paboTKU a TaKKe aBTOMAaTUYECKU U30aBUT OT HEOOXOIUMOCTH
OOpBHOBI C KIUTIITUHTOM.

Eme oauH BO3MOXHBIM BapuaHT - 23TO kKorga y Bac ecrtb
"BeICOKOKauecTBeHHBIE" lossy Tpeku, Ho Bam Hafo monyuuth 16-OuTHbIE (aitiibl,
Hanpumep s 3anucu Ha Audio CD. IlogoGHbIN ciydail s OMHMCHIBAaI B CTaThe
[IpeobpazoBanue ayano BEICOKOM paspsiaHocT B 16 6ut/44.1 kI’ crepeo. B atom
cllyua€ MOXHO YCTaHOBUTh IiIyOMHY Auto - mia lossy oHa Bc€ paBHO
aBTOMATUYECKHU yCTaHaBIMBaeTcs B 16 Out, a gyt napamerpa Dither ykazats lossy
sources only.

EnuHcTBEHHOE YTO nen mocoBeTyro - 3To (opmar umenu ¢aina (Name
format), Oyner yno6HO HCTIOIB30BaTh MIA0JIOH:

%filename%_%codec%_%bitrate%kbps

[Ipu 5TOM UMSI BBIXOJHBIX (PaiijioB Oy€T UMETh BU/I;

<uMs UICXOAHOTO (aitna> <koaek> <OUTpenT>.

s — ™
Converter Setup el |

Choose destination

—Output path If file already exists —
i~ Ask me later {useful for saving presets) = Ask

 Skip
~ Spedfy folder: | C:\Users\Acer\Desktop',
pedfy == —I ™ Owerwrite
fuill be created |if it doesnlt existy

—Output style and file name formatting
¥ Convert each track to an individual file
Mame format:

I_‘D’nartist‘b’u e I

T~ Generate multi-track files
riamme Format S arouping patbern:

i~ Merge all racks into one output file

Prewview:
Eminem - Mockingbird (Produced By Emine.waw

Back Cancel I

Puc. 37. Ha3Banue ¢aiina
He 3a0piBaeM BKJIIOUWTH MOCTIPOLECCUHT - sl AekomupoBanus DTS u
HDCD. Jims DVD-Audio ¢ T.H. «BOISHBIMH 3HaKamMu» CJEAyeT TIEpPBBIM B

nernouky DSP 100aBuUThH crieniaibHbBIN JETEKTOP.
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ETEY
Processing
Additional decoding

(¥ Enable decode postprocessing - for decading DTS, HOCD, ete. )
Refer to the documentation of installed optional components for details.

ReplayGain

Erevent dipping according to track peak.)

Warning: applying ReplayEain adjustment during comeersion will irreversibly slter audio data in the newly encoded
File, unlike ReplayEain scan after encode,

DSP
Active DSPs Configure selected I Available DSPs
<:| I Adwanced Limiter Rewverse stereo chi
Convert 5.1 to stereo Skip Silence

I Convert mono to stereo

- Convert stereo to 4 channels
=) I Crossfader
Downmix channels to mono
Dawn I Egualizer
Hard -6dB limiter

Move stereo to rear channels
Resampler (FFHS)

4| | |

— DSP chain presets
I LI Load | Save I Delete I

T Don'treset DSP between tracks - slow, needed for crossfading etc.

Puc. 38. IToctnpoueccuHr
Ha BTOpoOil BKJIajgKe BKIIOYUM HEOOXOAMMYIO OOpabOTKYy - a HMMEHHO,
NpeAOTBpaIllCcHUEe BO3MOXHOTO KJIUMNMUHTa (OOBIMHO 3TO OBbIBAa€T Korja
UCTOYHUKOM sBIIsieTCs lossy ayamo). Y Hac ecTb JBa crocoda MperoTBpalieHUs
xkiunuara: ReplayGain u DSP non nazsanune Advanced Limiter. IlepBbiii BapuaHt
Oonee jxenareieH, HO TpeOyeT 4ToObl MCXOAHBIA (aitn coxepxkan ReplayGain

TCIu, AJIs1 94€ro OHU JOJIDKHBI OBITH IpCaABApUTCIIBHO IIPOCKAHUPOBAHEI.
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BbiBoABI 110 TpeThEH I1aBe

[Mpunnun padoTel aymuo mnpourpsiBarens foobar2000. Foobar2000 —
MIPOTPAMMHBIA  ayTUONIPOUTPHIBATENb, pa3padoTaHHbidi [lutepom IlaBioBckuM
(monbck. Peter Pawlowski), pa3spaborunkom - (pritancepoM, paHee padOTaBIIHM
Ha Nullsoft. MunumanucTiunblli MHTEPGEHC M BBICOKAs MPOU3BOJUTEIBHOCTD
MIPOTPAMMBI COYETAIOTCS C IMMPOKUMH BO3MOKHOCTSIMH U PACIIHPSIEMOCTHIO.

SAnpo mpourpeiBarens nojAepkuBaeT ayanodopmatsl cxatus ¢ norepsmu MPEG
(MP1, MP2, MP3), AAC, Musepack, WMA, Vorbis, Speex, Opus; ayarnodopmartsrl
ckatus 6e3 norepp FLAC, WavPack, ALAC; aynmuodopmar 6e3 cxarus PCM,;
aynuokoHterinepbl Ogg, Matroska, WAV, AIFF, RIFFAU (aurin.), SND (anrm.), a

TAK’KC 3BYKOBBIC KOMITAKT-AUCKH.
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http://ru.wikipedia.org/wiki/Nullsoft
http://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85_%D1%81_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8F%D0%BC%D0%B8
http://ru.wikipedia.org/wiki/MPEG
http://ru.wikipedia.org/wiki/MP1
http://ru.wikipedia.org/wiki/MP2
http://ru.wikipedia.org/wiki/MP3
http://ru.wikipedia.org/wiki/AAC
http://ru.wikipedia.org/wiki/Musepack
http://ru.wikipedia.org/wiki/WMA
http://ru.wikipedia.org/wiki/Vorbis
http://ru.wikipedia.org/wiki/Speex
http://ru.wikipedia.org/wiki/Opus_%28%D0%BA%D0%BE%D0%B4%D0%B5%D0%BA%29
http://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B1%D0%B5%D0%B7_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8C
http://ru.wikipedia.org/wiki/FLAC
http://ru.wikipedia.org/wiki/WavPack
http://ru.wikipedia.org/wiki/ALAC
http://ru.wikipedia.org/wiki/PCM
http://ru.wikipedia.org/wiki/Ogg
http://ru.wikipedia.org/wiki/Matroska
http://ru.wikipedia.org/wiki/WAV
http://ru.wikipedia.org/wiki/AIFF
http://ru.wikipedia.org/wiki/RIFF
http://ru.wikipedia.org/wiki/RIFF
http://en.wikipedia.org/wiki/Au_file_format
http://ru.wikipedia.org/w/index.php?title=SND_%28%D0%B0%D1%83%D0%B4%D0%B8%D0%BE%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%29&action=edit&redlink=1
http://en.wikipedia.org/wiki/SND_%28file%29
http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BA%D1%82-%D0%B4%D0%B8%D1%81%D0%BA

I''TABA 4. BESBOITACHOCTDB KU3HEAEATEJBHOCTHU

4.1. Bausinne MeTeopoJIOrH4eCKuX yCJIOBUI MPOU3BOJICTBEHHOM Cpeabl HA

OpraHu3M 4€/10BE€Ka

Knaccudukanuys npou3BoACTBEHHOTO MUKPOKJIMMAaTa U €ro BO3JEHCTBUE Ha
OpTaHU3M.

[Tpou3BOACTBEHHBIN MUKPOKIUMAT (METEOPOJIOTUYECKUE YCIOBUS) — KIIMMAT
BHYTpPEHHEU cpeabl MPOU3BOJICTBEHHBIX MOMEILEHU, onpenensaeTcs
JEUCTBYIOIUM Ha OpPraHU3M YeEJIOBEKAa COUYETAHHUEM TeMIIepaTypbl, BIAXKHOCTU U
CKOPOCTM  JBWKEHHS  BO3llyXa, a TakKe TEeMIEepaTypbl OKPYKAKOIIUX
ITOBEPXHOCTEMN.

[Ipon3BOACTBEHHBII MHUKPOKIMMAT 3aBHCUT OT KIMMAaTHYECKOIrO Mosca
CE30Ha To/ia, XapakTepa TEXHOJOTHYECKOTO IPOIEccCa M BHUJIA HCMOJIb3yEMOTrO
o0opyI0BaHUs, pa3MEPOB MOMEIICHUHN U YKCiIa pabOTAIONINX, YCIOBUN OTOIICHUS
U BeHTW iU, OHAKO TIPU BCEM MHOT000pa3i MUKPOKIMMATHYECKUX YCIOBUH
UX MOKHO YCJIOBHO Pa3JIeJIUTh HA YETHIPE TPYMIIbI.

1. MukpokiIrMaT MpOU3BOACTBEHHBIX IMOMEIICHUH, B KOTOPBIX TEXHOJIOTHS
MIPOU3BOJICTBA HE CBSI3aHA CO 3HAYUTEIbHBIMU TEIUIOBBIACICHUAMU. MHUKPOKIUMAT
ATUX TIOMENIEHUH B OCHOBHOM 3aBUCUT OT KJIMMaTa, MECTHOCTH, OTOIUICHUS U
BEHTWISIMU. 371€Ch BO3MOYXKHO JIMIIIb HE3HAYUTEIBbHOE NEpPErpeBaHUE JIETOM B
YKapKHUe THU U OXJIAXKACHUE 3UMOU MPU HEOCTATOYHOM OTOTICHUH.

2. MukKpokauMaT MPOU3BOACTBEHHBIX ITOMEIICHUA CO 3HAYUTEIbHBIMU
TEIUIOBbIAEIEHUAMU. K HUM OTHOCSTCA KOTENbHbIE, Ky3HEUHbIC, MAPTEHOBCKUE U
JIOMEHHBIE TIeUH, XJICOOMEeKapHH, 1leXa caXapHbIX 3aBOJIOB U Jp. B ropsuux mexax
OOJBIIOE BIMSHUE HA MUKPOKJIIMMAT OKA3bIBACT TETUIOBOE M3IIyYCHHE HATPETHIX U
PAaCKaJICHHBIX MIOBEPXHOCTEH.

3. MukpokJiiMaT TPOU3BOJICTBEHHBIX TOMEIICHUH C HCKYCCTBEHHBIM

OXJIAKIACHUCM BO3ayXa. K HuM oTHOCSTCS Pa3JINYHbIC XOJOANUIJIbHUKH.
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4. MuKpoKIumaT OTKPBITOU atMocgepsl, 3aBUCAIINAN OT
KJIMMAaTONOTOAHBIX YCJIOBHI (HampuMep, CEIbCKOXO35WCTBEHHbBIE, JIOPOXKHBIE U
CTPOUTEIIbHBIC PA0OTHI).

OpHUM U3 BOXXHEUIIUX YCIOBUI HOPMAJIbHOM )KU3HEAECATEIBbHOCTH YEIOBEKa
IIPU BBIMOJTHEHUH NMPOPECCUOHAIBHBIX (PYHKIIUHN SBISETCS COXpaHEHUE TEIIOBOTO
OalaHca oOpraHu3Ma NpHU 3HAYUTEIBHBIX KOJIEOAHUSAX PA3UYHBIX IMapaMeTpOB
IIPOU3BOJICTBEHHOTO MHUKPOKJIMMAaTa, OKa3bIBAIOIIETO CYLIECTBEHHOE BIIMSHUE HA
COCTOSIHUE TEIIJIOBOTO OOMEHA MEXIY YEJIOBEKOM M OKPYKAIOIIEeH cpeoi.

TenooOMeHHBIC byHKIIUN OopraHusMma, peryiupyemMbie
TEPMOPETYJATOPHBIMA ILIEHTPAMU M KOPOW TOJIOBHOIO MO3ra, O0ECHEYHBAIOT
ONTUMAJIbHOE COOTHOIIEHHWE MPOILECCOB TEIIO0Opa30BaHUsA M TEIUIOOTJAYUd B
3aBUCHMOCTH OT KOHKPETHBIX METEOPOJOTHUYECKUX YCIoBHM. OCHOBHas pojib B
TEIUIOOOMEHHBIX IpolLeccax y YeJOBeKa NPHUHAICKUT (U3HOIOTHYECKUM
MEXaHU3MaM PEryJsIUNA OTAAYU TeIuia.

B O0OBIYHBIX KIMMAaTUYECKHX YCIOBUAX TEIUIOOTAAaua OCYLIECTBISETCS B
OCHOBHOM 3a CYET H3IIydeHHs, npumepHo 45% Bcell ynansieMoil OpraHu3MoM
TEIUTOTHI, KOHBEKINH - 30% u ncnapenus - 25%.

[Ipy1 NOHMKEHHOM TEMIIEPATYPE OKPYKAIOLIEH CPEAbl BO3PACTACT YACIbHBIN
BEC KOHBEKIMOHHO-PaJWAllMOHHBIX TEIUIONOTEPh. B  yCIIOBHAX MOBBIIEHHOU
TEMIIEPATYPHl CPEIbl TEIUIONOTEPU YMEHBIIAKOTCA 34 CYET KOHBEKIMH H
U3IIy4E€HHs, HO YBEJIMYMBAIOTCA 3a cyeT wucnapenus. Ilpu Temmeparype
BO3/1yXa.0TPAXKACHUI, paBHOM TEMIIEpATYpPE TeEJa, TEIUIOOTAAYA 32 CUET U3IIyYCHUS
M KOHBEKIMU NPAKTUYECKH HCYE3a€T U EIUHCTBEHHBIM IyTEM TEIUIOOTAAuU
CTaHOBHUTCS MCIIAPEHHE I10TA.

Hu3skas temmepaTypa W yCUJIEHHE MOJBH)KHOCTH BO3JlyXa CIIOCOOCTBYIOT
YBEJIMYECHHIO TEIUIONOTEPh KOHBEKLIUEW U UCTTAPEHUEM.

Ponp BIIaXHOCTH NpPU MOHHMKEHHBIX TEMIIEpaTypax BO3AyXa 3HAYUTEIBHO
MeHbllle. B TO ke BpeMsi CUMTaeTcsi, YTO MNPU HU3BKUX TEeMIeparypax Cpeabl
NOBBIIICHHAs BIJIAKHOCTh YBEJIIMYMBAECT TEIUIONOTEPU OpPraHUW3Ma B pe3yJbTaTe

HMHTCHCUBHOI'O IIOIIOMICHHUA BOJAHBIMHU ITdpaMKU OHCPIrUM HM3IYUYCHHA 4YCIIOBCKA.
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OnHako 00JbIIOE YBETUUYECHHUE TEIUIONOTEPh MPOUCXOIUT MPU HEMOCPEICTBEHHOM
CMa4YMBaHUU [TOBEPXHOCTH TEJIA U OJEK/bl. B MPON3BOICTBEHHBIX YCIOBUAX, KOTrIa
TEeMIIepaTypa BO3AyXa U OKPYXKaIOIIMX IOBEPXHOCTEH HUIKE TEMIIEPATypPbl KOKH,
TEIUIOOTAA4Ya OCYIIECTBIIAETCS MPEUMYLIECTBEHHO KOHBEKLIMEH W HU3ITyYECHHUEM.
Ecnmu temmeparypa BO3yXa M OKPYKAIOIIMX ITOBEPXHOCTEH paBHA TEMIIEpaType
KOXXM WJIM BBIIIE €€, TEIUIOOTAAa4a IPOMCXOAUT 3a CYET WCHApEeHHsl BJaru ¢
MIOBEPXHOCTHU TE€JIa U C BEPXHUX AbIXATENbHBIX MyTEH, €CIU BO3AYyX HE HACBILIEH
BOJSIHBIMU ITAPAMU.

3HauMuTENbHAs BBIPAXKEHHOCTh OTAEJBHBIX (DPAKTOPOB MUKpPOKJIMMAara Ha
IIPOU3BOJICTBE MOXKET OBITh MPUUMHON (PU3HOJIOTUYECKUX CIABUIOB B OPraHHU3ME
pabounx, a B psA€ CIy4yaeB BO3MOXXHO BO3HHMKHOBEHHE MATOJOTHYECKUX
COCTOSIHUHM 1 TPO(eCCUOHATIBHBIX 3a00JI€BaHUM.

MHTerpanbHbIM IOKA3aTesIeM TEIIOBOTO COCTOSHHS OpPraHU3Ma YeJIOBEKa
aBisgeTcss Temneparypa Tena. O CTeNeHW HANpsDKEHUS TEPMOPEryJIsTOPHBIX
(GyHKUMA OpraHu3sMa M O €ro TEIUIOBOM COCTOSIHUM MOXKHO CYAMTh Takke IO0
U3MEHEHUIO TeMIIepaTypbl, KOXKHU U TeIoBoMy Oanancy. KocBeHHbIE mokazaTenu
TEIJIOBOTO COCTOSIHUSI - BJIArONOTEPS] U PEAKUUsS CEPIEYHO-COCYAUCTON CUCTEMBI
(yacTOoTa CepAEYHBIX COKpAIlEHUI, YPOBEHb AapTEpPUAIBLHOTO JaBJICHUS U
MUHYTHBIII 00beM KpoBu). HapyuieHue TtepMmoperymsiiuu u3-3a MOCTOSIHHOTO
NEeperpeBaHnsl WM MEPEOXJAXKACHHUS OpraHM3Ma 4YeJOBEeKa BbI3bIBAET PsfI
3a00JIeBaHU.

B ycnoBusix HU30BITOYHOW TEIJIOBOM JHEPruu OrpaHUUYECHUE WIH J1aXKe
MOJIHOE WCKJIIOYEHUE OTIEIbHBIX MyTEeH TEIUIOOTAAUYM MOMKET MPHUBECTH K
HapyILIEHUIO TEPMOPETYJIALMH, B PE3yJIbTaTe KOTOPOrO0 BO3MOYKHO IEPETrPEBaHUE
OpraHu3Ma, T. €. TMOBBILIEHUE TEMIIEpaTyphbl Tejia, y4YalleHUE IyJibca, OOUIbHOE
NOTOOTACJICHNE W NPU CHJIBHOM CTENEHW NEPErpeBaHvs - TEIUIOBOM YyAape -
pPacCTpOMCTBO KOOpPAMHALMU JIBM)KCHHM, aauHamMusi, MaJ€HHE apTepUaTbHOTO

JaBJICHUSA, IIOTEPSA CO3HAHUS.
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BcenenctBue HapyiieHuss BOJHO-COJIEBOTO 0OanaHca MOXKET Pa3BUTHCS
CYIOpOKHasi 0oJie3Hb, KOTOpash NPOSBISETCS B BUIAE TOHUYECKUX CYAOPOT
KOHEYHOCTEM, c1aboCcTH, TOJIOBHBIX OOJEH U JIp.

[Ipu paGoTax Ha OTKPHITOM BO3yXE€ BO BpEMsI MHTEHCHUBHOTO MPSIMOTO
OO0Jy4yeHHUs TOJOBBI MOXKET MPOU30WTH COJHEUHBIA YJap, COMPOBOXKIAOIIMICS
TOJIOBHOM 00JIbI0, PACCTPOMCTBOM 3pEHHUsI, PBOTOM, CyJOpOraMH, HO TeMIlepaTypa
T€JIa OCTAETC HOPMAJIbHOM.

Bo3zneiictBue nHppakpacHOr0 U3Iy4eHUs HA OPraHU3M YeJIOBEKa BBI3BIBAET
Kak o0Ilue, TaK ¥ MECTHBIC peakiuu. MecTHasi peakius cujibHee MpU O0Iy4eHUn
JUIMHHOBOJIHOBOM paJualerd, MO3TOMY MNpPU OJHOW M TOM K€ HHTEHCUBHOCTHU
00JydeHus BpeMs IEPEHOCUMOCTH KOpOoUe, YeM MPU KOPOTKOBOJIHOBOU paJIMalIUU.
3a cyer OONBUION TIyOMHBI NMPOHUKHOBEHHS B TKAaHU Tejla KOPOTKOBOJIHOBBIN
Y4acTOK CIEKTpa MH(ppaKpacHOU paauanuu o0jaaaet 6osee BHIpaKEHHBIM OOITUM
JIEWCTBUEM Ha OPTaHU3M YEJIOBEKa.

[long BausHueM WHGPAKPACHOTO W3YYEHUS B OpraHU3Me 4YeJjoBeKa
BO3HHUKAIOT OMOXMMHMYECKHE CIIBUTU U U3MEHEHHS (YHKIIMOHAIBHOTO COCTOSIHUS
LHEHTPAJIbHOM HEPBHOM CHUCTEMBI, YCUJIMBAETCA CEKPETOpHAs JIE€ATE€IbHOCTh
KETyIKa, TOJXKEITYJOUHOU U CIIFOHHBIX JKEJe3.

X010/10BBIH AUCKOMGOPT (KOHBEKIIMOHHBIM M PaJIMallOHHBIN) BHI3BIBACT B
OpraHM3M€  YEeJIOBEKa TEPMOPETYJISTOPHbIE  CIBWUIM, HalpaBJE€HHbIE  Ha
OTpaHUYCHHE TEIUIONOTEPh U YBEIWYCHHE TEIUI000pa3oBaHus. YMEHBIICHHUE
TEIJIONOTEPh  OPraHuM3mMa MPOUCXOJUT 32 CYET CYKEHHS COCYJOB B
nepudepuuecKux TKaHsIX.

[log BIMAHMEM HU3KMX M TOHMXKEHHBIX TEMIEpPaTyp BO31yXa MOTYT
pa3BUBATLCS O3HOOJIEHUS (MPUITYXJIOCTh, 3y U MOKCHUE KOXKH), OOMOpOKEHUS,
MUO3UTHI, HEBPUTHI, PAAUKYIUTH U Ap. JIUTEeThbHOE OXJTaXKIeHHE CITOCOOCTBYET
pa3BUTHIO 3a001eBaHU NTepudepUIECKO HEPBHOM, MBIIIIEYHONW CUCTEM, CYCTaBOB:
PaIuKyJIUTOB, HEBPUTOB, MHUO3UTOB, PEBMATOUIHBIX 3a0osieBaHui. [Ipu yacTom u
CWJIPHOM OXJIQXKJICHUH KOHEYHOCTEH MOTYT HMMETh MECTO HEeHpOTpopuUecKue

HU3MCHCHMUS B TKAHAX.
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HopmupoBaHue npou3BOJCTBEHHOr0 MUKPOKJIMMATA U NMPOQUIAKTHKA
€ero He0JaronmpusiTHOr0 BO3/AeliCTBUS.

CanuTapHble HOPMBI MHUKPOKJIMMATa MPOU3BOJCTBEHHBIX IMOMEIICHUN
pEerIaMeHTUPYIOT HOPMBI MPOU3BOJICTBEHHOIO MUKpPOKIIMMaTa. B HUX ompezeneHna
TeMIiepaTypa BO3/yXa, €ro OTHOCUTEIbHAs BIAXKHOCTh, CKOPOCTh JBUXKEHUS
BO3/lyXa, ONTHUMAJIbHbIE M JOMYCTHUMbIC BEIMYUHbI MHTEHCHUBHOCTH TEIJIOBOTO
oOnyueHus sl pabodeld 30HBI C YYETOM CE30Ha roja U THKECTH TPYIOBOU
JESITEIBHOCTH.

B mpouW3BOACTBEHHBIX MOMEIICHUSAX, TJ€ HEBO3MOXXHO YCTAaHOBUTH
JOTIYyCTUMbIE ~ BEJIMYMHBI ~ MUKPOKIMMATa, HEoOXOJUMO  IpeaycMaTpuUBaTh
MEPONPHUSTHS 1O 3allUTe paboTAIONIMX OT BO3MOXKHOTO TIEPETPEBaHUS U
OXJIAXKICHMSL.

OCHOBHBIM ITyTEM O3JIOPOBJICHUS YCIOBUM Tpy/la B TOPSUUX 1[€XaX SBISETCS
U3MEHEHHE TEXHOJOTMYECKOro TMpoIlecca, HalpaBICHHOE Ha OTrpaHUYCHHE
UCTOYHUKOB TEIUIOBBIICJICHUM U YMEHBIICHUE BPEMEHU KOHTaKTa paOOTaroIIUX C
HArpeBaloOlUM MHKPOKIMMATOM, a TaKXKe HCIoib30BaHue 3(P(HEKTUBHOTO
MIPOBETPUBAHMS, PAIMOHAIN3AIUS PEKUMa TPyJa U OTIbIXa, MUTHEBOTO PEKUMA,
CHELIOCKIbI.

HaubGonee »dQexkTuBHBIM CpPEACTBOM YIYUIIEHUS METEOPOJOTUYECKHUX
YCIIOBUH SIBJSIETCSI aBTOMATH3alUsl U MEXaHU3allHUsl BCEX MPOLECCOB, CBA3AHHBIX C
HarpeBOM U3AEIUM.

3HAYUTENBHO YMEHBIIAIOT TEIJIOM3IYYCHUE W TIOCTYIUICHHWE TYyYUCTOU H
KOHBEKIIMOHHOW TEIUIOTHl B pabodyl0 30HY TEIJIOM30JSALUS, OTpa)kaTelabHbIE
9KpaHbl, BOJSHBIC 3aBECHI, BEHTHIIALIUA.

CymiecTBeHHBIM  ()aKTOPOM TIOBBIMICHHUST PAOOTOCTIOCOOHOCTH — PpaboUnX
rOpsiYMX LEXOB SIBISIETCA cOOJto/IeHne 000CHOBAHHOTO peXXHUMa Tpylla U OTAbIXa,

COKpaHleHHBIﬁ pa6oqnﬁ ACHDb, AOOIIOJHHUTCIIbHBIC IICPCPLIBbI, KOMHATbI OTAbIXA,

TUAPONPOLEAYPHI.
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Jlis nuaHON NpoUITaKTHKY NEPEerpeBaHus CYIIECTBEHHOE 3HAYEHHUE WMEET
panroHaNbHbIN MUTHEBOM pexxkuM. [Ipu Gonpmmx BraromoTepsix (6omnee 3,5 kr 3a
CMEHY) U 3HAYUTEIHHOM BpeMeHU 00iyueHuss uHppakpacHou paauanuen - 50% u
oonee - mnpummensercs moxaconenHas (0,3% NaCl) rasupoBannas Boma ¢
n00aBJIeHUEM COJiel Kallig M BUTAaMUHOB. [IpM MEHBIIMX BIAromnoTepsx pacxol
cojie BOCHONHSIETCS mNuiled. B I0KHBIX palioHaX CTpaHbl B TOPSYHMX II€Xax
IPUMEHSIOTCST  OEJIKOBO-BUTAMUHHBIM HAIUTOK, 3€JIEHbI OailXOBBIM 4Yall ¢
n00aBJIEHUEM BUTAMUHOB U JIp.

B mpodunaktuke meperpeBoB OONBIIYI0O POJb HIPAlOT  CPEACTBa
WHIUBUIYAIbHOM 3allUThl (CHEHOAEkKIa M3 XJIOMYaTOOyMa)KHbIX, CYKOHHBIX WU
HITarneIbHbIX TKaHeH, (GPUOPOBBIC, TIOpaJIeBbIe KACKU, BOMIIOYHBIC NIUISIIBI H JP. ).

Jlnsg  mpenynpexIeHus [ONajaHuss B IPOU3BOJICTBEHHbIE IMOMELIEHUS
XOJIOJHOTO BO3AyXa HE0OX0JUMO 00OpYy/I0BaTh y BXOJ/la BO3AYIIHBIC 3aBECHl HIIU
TaMOypbI-1IUTI03bl. Eciin 000rpeB 3/1aHKs HEBO3MOXKEH, MPUMEHSIOT BO3AYLIHOE U
ayuuctoe otomueHue. Ilpm pabore Ha OTKPBHITOM BO3AyX€ B XOJOJHBIX
KJIMMaTHYECKUX 30HaX YCTpauBalOT IEpephiBbl HAa O0OrpeB B CIELUATIBHO
000pYyZOBaHHBIX TEIUIbIX MOMEIIECHUIX. BaxkHyI0 pOJIb UTPAET TaKKe CHELOAEKIA,
00yBb, pyKaBUIbl (U3 IIEPCTH, MEXa, UCKYCCTBEHHBIX TKaHEH C TEIIO3alUTHBIMU
cBoOicTBaMM, oOorpeBaemasi ojexnaa u jap.). I[Ipekpaiienue padoT Ha OTKPHITOM
BO3/lyX€ MPU HU3KHUX TeMIepaTypax MPOU3BOAUTCS HA OCHOBAHUM MOCTAHOBJICHUS
MECTHBIX OPTraHOB UCIIOJIHUTEILHOM BIACTH.

PeryiupoBanue TeMmepatrypbl, BJIAKHOCTH M YHMCTOTHI BO3AyXa B
NoMelleHusIX.

HeoOxoaumble XapaKTepUCTUKN MUKPOKJIMMAaTa Bo3/lyXa paboueil 30Hbl, Kak
paBuiIo, 00ECTIEYNBAIOTCS BEHTUIISLIUEH.

[lon BeHTWISALHMEN TNOHUMAKOT OPraHU30BAHHBIM W PETYJIUPYEMBIN
BO3/IyXO000OMEH, OOECIEeUMBAIOIINKN yHaleHne W3 TOMEIIEHUs 3arpsi3HEHHOTO
BO3/lyXa M TIO0Jlayy Ha €ro MECTO YHUCTOr0, OIpPEIECICHHOW BIAXKHOCTH U

TCMIICPATYPHI.
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Bentumsinus ObiBaeT ecTeCTBEHHAsh M NMPUHYAUTENbHAs, 00Ias U MECTHas,
OpraHU30BaHHAs U HEOPraHW30BaHHAs.

EctecTBeHHass BEHTWIALNSA OCYIIECTBISETCS C IOMOIIBIO IPOEMOB B CTEHAX
(oxoH, aBepeH, ¢pamyr, QOpPTOYEK) WIM BEHTWISIMOHHBIX KaHAJOB, 0€3
IPUMEHEHHUS CIIEHUAIBbHBIX MEXaHMYECKUX BO3JYIIHBIX HACOCOB (BEHTUJISTOPOB,
POTOPOB, KOMIIPECCOPOB).

EctecTBeHHass BEHTWIISILIMS OCYIIECTBIIACTCSA adPallMOHHBIM, J1e(ICKTOPHBIM
WJIM CMEUIaHHBIM CIIOCOOAaMHU.

AbspanMoHHsa BEHTWIALMS OCYIIECTBISIETCA 3a CUET PA3HOCTH YAEIBbHOTO
BECa XOJIOJHOIO U TEIUIOr0 BO3/AyXa CHApYKU M BHYTPH NOMEILIECHHUS, UM Haropa
BETpa.

JlednexropHast BEHTWISIUS OCYIIECTBISIETCS 3@ CUET PA3HOCTU JABJIECHUHN Ha
KOHIIaX BEHTWISAIIMOHHOTO KaHaya )TpyObl), KOTOpasi BOZHUKAET 3a CYET 00 1yBaHUS
CKOPOCTHBIM HAallOpoOM BeTpa OJHOIO W3 KOHLOB TpyObl (Kak MpaBuio,
BBIHECEHHOT'O Ha KPBILTY 31aHUS).

Yaiie BCero UCrosib3yl0T CMEIIAaHHbBIE CIIOCOOBI €CTECTBEHHON BEHTHJISALIUHY,
KOI'/Ia MCIOJB3YETCS W Pa3HOCTh TEMIEPATYp BHYTPU U CHApYKU MOMEUICHUS U
CKOPOCTb BETpaA.

[IpuHyuTenpHass BEHTUISALUSA — BEHTUISILUSA, OCYILECTBIIIEMAst C IIOMOIIBIO
MEXaHUUYeCKUX mnolOyauTened (BEHTWIATOPOB (KEKTOPOB, JAE€(PIIEKTOPOB)) IO
CHelUaIbHbIM BO31YXOBOJAM MM KaHaJlaM.

[IpunynurenbHass (MexaHUYeCKas) BEHTWIALMS OCYILIECTBISIETCS Tpems
cnocobamu. OHa ObIBAa€T BBITSKHAS, IPUTOYHAS U IPUTOYHO-BBITSXKHAS.

[Ipy BBITSDKHOM BEHTWISLMU BEHTWIATOPOM OTKAUMBAETCS BO3AYX U3
noMeneHus. B pe3ynprare pa3pekeHHsl YACTBIA BO3AYX M3 OKPYKAKOUIEW CPENbI
WIM TOJCOOHBIX TMOMEIIEHUN (uYepe3 HEeIJIOTHOCTHM B  OKHAaX, JBEpsX,
BO3JlyXOBOJIOB)  IIOCTYNaeT BHYTpb nomemeHus. llpumensercs, korma
3arpsi3HUTENb  BO3JyXa B T[OMEIIEHUM HE SBISIETCS TOKCHUYHBIM WU
MOKapOB3PHIBOOINIACHBIM (M30BITOYHOE TEIUIO, MPOAYKTHI, JbIXaHUS JIOAEH WU

JKHUBOTHBIX, N30BITOYHAS BJ'I&)KHOCTB).
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[Ipy IpUTOYHON BEHTWISIUU CBEKHUM BO3AYX HArHETACTCs BEHTUIATOPOM B
MOMEIIEHUE, co3/AaBasi B HEeM M30bITOuHOE nAaBieHue. [Ipu 3ToM 3arps3HEeHHbIN
BO3JlyX 4€pe3 OKHA, BEPHU, BO3yXOBOJBI BBIAABIMBACTCS B OKPYXKAIOIIYIO CpPEay.
[Ipumensiercs B Cily4ae HE3HAUYUTEIbHOM KOHUEHTpAalMd B BO3AYXE BpEIHBIX
BELIECTB, HO TpeOyeTcs AOMOJIHUTENbHAs 00paboTKa CBEXEro BO3ayxa (IIOIOTPEB,
OXJIAKIECHHE, OCYIIICHHE, YBIIAXKHEHHUE, apoMaTH3alus U T.11.).

[IpUTOYHO-BBITSKHAST BEHTWISLMSA MPEIINOJAaraeT HaJu4hue B  OJHOM
NOMEIEHUN [JBYX BEHTWIATOPOB, OIMH U3 KOTOPBIX pabOTaeT B BBHITSHKHOM
pexuMe, a Ipyrol B mputo4HoM. [IpuMeHsieTcss B ciydae, KOrJa 3arpsi3HUTEIb
BO3/lyXa TOKCHYEH, I0XXKapOB3pPhIBOONACEH WJIM, KOI/A 3arps3HUTENb HMEET
OOJBIITYI0 KOHIICHTPAIIMIO B BO3IyXE.

Opranv3oBaHHasi BEHTWISILUS — BEHTWISLUSA, KOTOpas MpeayCMOTpEHa
3apaHee NpU MPOEKTUPOBAHUU 3JIaHUS WM padoudero mecra (IBepH, (OPTOUKH,
KaHaJbl B CTCHAX).

HeoprannzoBaHHasi BEHTWISILIMS — BEHTWISLMS, OCYILIECTBIIAEMas 4Yepe3
HEIUIOTHOCTU B OKHAaX, JBEPSX, CTEHaX H3-32 HEKAYECTBEHHOI'O CTPOUTEILCTBA
3MaHUA WM HENPaBWIBHOW JKCIUTyaTalMM. OJTOT BHUJ BEHTWISILIUM HE
IIPELYCMOTPEH ITPOEKTOM.

OO1asi BEHTUJISIUSL OCYILIECTBIISIETCS MO BCEMY OOBEMY MOMEIICHUS WU
paboueil 30HbI.

MecTHast BEHTHIISILUS OCYLIECTBIISIETCS B 30HE OTPAHUYECHHOTO 00beMa U
pabouero mecrta (HaJ KyXOHHOU MeYblo, HaJl CTOJIOM, XUMHYECKOTo miKada).

Jlnst obecnieueHusi HEOOXOUMBIX YCIOBUN TpyAa Ba)KHOE 3HAYEHHUE UMEET
KpPaTHOCTh BO3/1yXOOOMEHa, MOIIHOCTb BEHTWJISILIMOHHBIX CHCTEM M BBIOOp HX
THUIIA.

Bo3nyxooOMeHOM TNpUHATO HAa3blBaTh KOJWYECTBO BO3JyXa, KOTOPOE
HEOOXOMMO MOJaBaTh B MOMEIICHNE U YAAJIATh U3 HEro, B KyOM4eCcKuX MeTpax 3a
yac. OCHOBHBIM TIOKa3aTeleM SBISETCA KpPaTHOCTh oOOMeHa (K03 dulueHT
BeHTWIsILMKA K), KOTOpas NOKa3bIBA€T, CKOJBKO pa3 BECh BO3AYyX IOMELICHUS

3aMEHSETCS Hapy>KHBIM BO3yXOM B TEUCHHE Yaca U pacCUUThIBACTCS 10 hopmyJie
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K = —,(/uac)
V

rae W — 00beM yaamsieMoro BO3ayXa i3 HOMEIICHHS, M /d;

V — 06beM MOMEILEHHS, H3 KOTOPOTO YAASETCS BO3LYX, M.

KonauimonupoBaHue BO3ayxa - 3TO CO3/IJaHUE U MOJEPKaHUE B 3aKPBITHIX
MOMEIIECHUSIX OIMPE/ICICHHBIX MapaMeTPOB BO3AYIIHON Cpelbl MO TeMmmeparype,
BJIQXKHOCTH, YHCTOTE, COCTaBy, CKODOCTH JBIKEHUS U JaBICHUIO BO3IyXa.
[TapameTpsl BO3AYITHOW CPeIbl JOJDKHBI OBITH OJArompUSATHBIMH ISl YEIOBEKA U
YCTOUYMBBIMH.

CoBpeMeHHbIE aBTOMAaTHYECKHWE KOHJMIMOHEPHbIE YCTAHOBKH OYHUIIAIOT
BO3/YX, MOJIOTPEBAIOT WM OXJIAKIAIOT €ro, YBJIAXKHAIOT WIM BBICYIIUBAIOT B
3aBUCUMOCTH OT BPEMEHHU Tojla U JIPYTUX YCJIOBHM, MOJBEPraloT MOHU3AIUU WU
O30HMPOBAaHMIO, a TAaKXe€ IMOJAIT BO3AYyX B TIOMELIEHUS C OMNpPEAEICHHON

CKOPOCTBIO.

4.2. TIOKAPHAS BE3OITACHOCTD.

Bo3HukHOBeHUE MOXKapa.

[Toxxap - »95TO TOpeHHWE BHE CHENHMAIBLHOTO OdYara, KOTOpOE He
KOHTPOJIUPYETCS M MOKET MPUBECTA K MACCOBOMY MOPAKECHUIO M THOEIH JIIOJICH, a
TaK)Ke K HAHECEHHUIO SKOJIOTHYECKOT0, MATEPUATIBHOTO U APYTOro Bpeaa.

['openne - 3TO XWMHUYECKas pPEaKIUs OKHUCICHHS, COMPOBOXKIAIOIIASACS
BBIJICJICHUEM TEIUIOTHI M cBeTa. JIJis BOSHUKHOBEHMSI TOPEHUsI TpeOyeTcs Haaudue
Tpex (aKTOpOB: TOPIOYETO BEIIECTBA, OKUCIUTEINS U UCTOUYHUKA 3arOpaHHUS.

OKuCIUTENIIMU MOTYT OBITh KUCIOPOJ, XJI0p, PTOp, OpOM, 101, OKMCH a30Ta
u apyrue. Kpome Toro, Heo0X01uMo 4TOOBI TOproYee BEIIECTBO OBIJIO HATPETO 10
OTIpeJIeICHHOW  TeMmmepaTypbl W  HAXOJUJIOCh B  OMNpPEACICHHOM
KOJMYECTBEHHOM COOTHOIIICHHH C OKHCIIMTENIEM, a WCTOYHHK 3aropaHus UMes
OTIPEIENICHHYIO SHEPIHIO.

Haubonpimas ckopocTh ropeHus HaOIoAaeTcss B YUCTOM Kuciopoze. [Ipu

YMCHBIICHUH COJACPKAaHUA KHCJIO0POJa B BO3AYXC TOPCHUC IIPCKpaliacTcCsd.
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['opeHne npu IOCTATOYHOM UM HAAMEPHOMU KOHIIEHTpALuU OKUCIIUTENA
Ha3bIBAECTCS IIOJIHBIM, a IPU €ro HEXBATKE - HEMOJHBIM.

BBIIEnsoT Tpu OCHOBHBIX BHJ1a CAMOYCKOPEHMSI XUMUYECKON PEaKIUu IIpU
TOPEHUU: TEIUIOBOM, LIETTHOW M LEMOYHO-TEILNIOBOM. TEIIOBOM MEXaHU3M CBSI3aH C
HK30TEPMHUYHOCTBIO IPOLIECCAa OKUCIICHUS U BO3PACTAaHUEM CKOPOCTH XMMHUYECKOM
peaKkuu C MOBBIILICHHEM TeMIEpaTypsl. LlenmHoe yCKOpeHHe peaklUy CBSI3aHO C
KAaTaJIM30M NPEBPALIECHUH, KOTOPOE OCYIIECTBIIAIOT MPOMEXKYTOUYHBIE MPOAYKTHI
IIpeBpalleHuil. PeabHbIe TIPOLECChl TOPEHMS OCYIIECTBIIIOTCA, KaK IIPaBuilo, 110
KOMOMHHPOBAaHHOMY (ILIETIOYHO-TEIIJIOBOM) MEXaHU3MY.

[Iponiecc BO3SHUKHOBEHUS TOPEHUS TOAPA3AENAETCA HA HECKOIBKO BHJIOB.

Bcenvuuka - ObIcTpoe cropaHue roproyeil CMECH, HE COMPOBOXKIAIOIICECS
0o0pa3oBaHUEM CXKAThIX r'a30B.

Bozeopanue - BO3HUKHOBEHHE TOpPEHHUS I10J] BO3JACHCTBUEM HCTOYHHKA
3a)KUTaHUS.

Bocnnamenenue - Bo3sropanue, COpOBOKAAIONIEECS MOSIBICHUEM IIAMEHHU.

Camogozeopanue -  SIBIEHHE  PE3KOr0  YBEIMYEHHS  CKOPOCTH
HK30TEPMUYECKHUX PEAKINI, MPUBOAAIIECE K BOSHUKHOBEHUIO TOPEHMS BEILECTBA
IIPY OTCYTCTBHM MUCTOYHHKA 3a)KUTaHU.

Camoeocnnamenenue - CaMOBO3IOpaHUE, COIPOBOXKIAETCS IOSBICHUEM
IIJJAMEHH.

B3pwie - upe3BblUAiHO  OBICTpO€  (B3pBIBUATOE)  MpEBpalleHUE,
COMPOBOK/IAOIIEECS BBIJICJICHUEM HEPTHH ¢ 00PAa30BAHUEM CHKATHIX Ta30B.

OCHOBHBIMM  MOKa3aTeIsAMU  TOXAPHOM  OMACHOCTH  SBISIOTCS
TEMIIEpaTypa  CaMOBOCIUIAMEHEHHS M KOHLEHTPAaUMOHHBIE  MPEIEbl
BOCIUIAMEHEHUSL.

Temnepatypa CcaMOBOCIUIAMEHEHHUSI XapaKTEPU3yeT MHUHUMAJbHYIO
TEMIIEpaTypy BELIECTBA, NPU KOTOPOH MPOUCXOAUT PE3KOE YBEIUUYEHHE
CKOPOCTH DK30TEPMHYECKHX PpEaKUUi, 3aKaHYMBAIOIIECECS] BO3HHUKHOBEHUEM

IIAMCHHOI'O I'OPCHUA.
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Temnepamypa ecnviuku - camas HU3Kasg (B YCIOBHUSAX CHELUAJbHBIX
UCIIBITAHU ) TeMIIepaTypa TOPIOYEro BEIIEeCTBa, MPH KOTOPOM HaJ MOBEPXHOCTHIO
00pasyroTcs mapbl M Ta3bl, CIIOCOOHBIE BCIBIXMBAaTh B BO3AYyXE OT HCTOYHHKA
3aKUT'aHMSI, HO CKOPOCTh UX 00pa30BaHUs €lle HeJ0CTaTOYHA /Ul HOCIEYIOLIEro
TOpEHUsl.

['oprounMy Ha3bIBAIOTCA BEIIECTBA, CIHOCOOHBIE CAMOCTOSITENILHO TOPETh
MOCIIe U3BSATHS HICTOUHUKA 3aTOPaHUSL.

[lo cremenu roprovyecTd BelIeCTBa JEJISATCS Ha: TOproyue (cropaemsle),
TPYJHOTOPIOYHE (TPYIHOCTOPAEMBIE) U HETOPIOUNE (HECTOPAEMBIE).

K TpynHOTOprOYMM OTHOCATCS TaKHe BEIIECTBA, KOTOPHIE HE CIIOCOOHBI
pacnpocTpaHsATh IIaMsi W TOpSAT JIMIIb B MECTE€ BO3JEHCTBUS HCTOYHHUKA
3a)KUTAHUA.

Heroprounmu sBISIOTCS BELIECTBA, HE BOCIUIAMEHSIOLIMECS Jaxe Mpu
BO3JIEHCTBUU JOCTATOUYHO MOIIHBIX HCTOUHUKOB 3aKUTaHUS (UMITYJIbCOB).

['oproune BemiecTBa MOTYT OBITh B TPEX arperaTHbIX COCTOSTHUSIX: KUIKOM,
TBEPAOM U Tra3000pa3HOM. BOJBIIMHCTBO TOpPIOYMX BEIIECTB HE3aBUCUMO OT
arperaTHOr0 COCTOSHUSI TPU HarpeBaHUU 00pa3yeT ra3000pa3Hble MPOIYKTHI,
KOTOpbIE MPU CMELICHUU C BO3YXOM, COAEpX AIIUM OINpPEAEIEHHOE KOJIMYECTBO
KHCII0poAa, 00pa3yroT roprouyro cpeay. I'oprouas cpena MoxeT oOpa3oBaThes MpU
TOHKOJUCTIEPCHOM PACIIBIEHUH TBEPABIX U KHUJIKUX BEIIIECTB.

W3 roprounx ra3oB M NbUlM 00pa3yloTCs TOPHOYHME CMECH IpH JIH00H
TEMIEpaType, B TO BPeMsI KaK TBEpbIE BEIIECTBA M KUAKOCTH MOTYT 00pa3oBaTh
TOPIOYHE CMECH TOJILKO TPH OIPEIEICHHBIX TeMIIepaTypax.

B npou3BOJACTBEHHBIX YCIOBUSAX MOXKET UMETh MECTO 00pa30BaHUE CMecen
TOPIOYMX Ta30B WM TApOB B JIOOBIX KOJWYECTBEHHBIX COOTHOMICHHSX. OmHAKO
B3pPBIBOOMACHBIMM 3TH CMECH MOTYT OBITh TOJIBKO TOT/a, KOTJa KOHIEHTpaIus
rOpIoYero ra3a WIM Tapa HaXOIUTCS MEXAY TpaHUIaMH BOCIUIAMEHSEMBbIX

KOHLEHTPALUH.
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MunuMasnbHasi KOHIIEHTpalMsl TOPIOYUX Ta30B U MApOB B BO3AyXe, MpHU
KOTOPOM OHHU CHOCOOHBI 3aropaTrbCsa U  PACHPOCTPAHATH  IJIams,
Ha3bIBAIOIIEEC] HUNCHUM KOHYEHMPAYUOHHBIM NPeOeloM 80CHIAMEHEHUS] .

MakcuManbHas KOHUEHTpalUs TOPIOYMX ra30B M MapoB, MIPU KOTOPOU eIie
BO3MOKHO pacrnpoCTpaHEeHHUE IJIAMEHHU, Ha3bIBAETCS 8EPXHUM
KOHYEHMPAYUOHHbIM NPeodeioM 60CNIAMEHEHUS.

VYkaza"Hble npeaesibl 3aBUCSAT OT TEMIEpaTyphbl ra3oB W MapoB: MpPU
yBeauueHun  temreparypel Ha  100°C  BEIMYMHBI HIDKHUX — TPEIETIOB
BOCIUIaMEHEHHUs ymeHbmatorcs Ha 8 -10 %, BepxHux - yBenuuuBaroTcs Ha 12 - 15
%.

[ToxxapHasi omacHOCTh BeIIeCTBA TE€M OOJIbIIE, YeM HUKE HIKHUN U
BBIIIIE BEPXHUU TIpefeibl BOCIUIAMEHEHMSI M 4YeM HIDKE Temreparypa
CaMOBOCILJIAMECHEHUSI.

[Tbu1H rOprOYUX U HEKOTOPBIX HE TOPIOYUX BEIIECTB ( HAPUMEP ATIOMUHUMH,
IIMHK ) MOTYT B CMECH C BO3yXOM 00pa3oBaTh TOPIOYNE KOHIICHTPALIUH.

HaunGosbiiryto onacHOCTh 1O B3pPBIBY MPEJICTABIISAECT B3BEIICHHAS B BO3/IyXE
nbUTh. OJHAKO W OCEBIIAsk Ha KOHCTPYKIUSX MbUIb MPEJCTABIAECT OMACHOCTh HE
TOJIBKO C TOYKM 3pEHHS BO3HHUKHOBEHMS M0Xapa, HO W BTOPUYHOTO B3pbIBA,
BBI3BIBAEMOT'0 B PE3YJIbTATE B3BUXPUBAHUS MBUIH IPU IEPBUYHOM B3PbIBE.

MuHuMaIbHass KOHLEHTPAIUS MBUIM B BO3AYXE, MPU KOTOPOU MPOUCXOAUT
ee 3aropaHue, Ha3bIBACTCS HUINCHUM NPeoesomM 60CHIAAMEHEHUS NbLIU .

[TocKONMBKY JOCTMXKEHHE OYeHb OOJBIIMX KOHILEHTPAlMMd TBUIM BO
B3BCIICHHOM COCTOSIHUM MPAKTHUYECKW HEPEAIbHO, TEPMUH ''BEpXHUU Mpeaes
BOCILIAMEHEHHUS'" K MBLIAM HE TPUMEHSIETCSI.

Bocmiamenenue XUAKOCTH MOKET MPOU30UTH TOJIBKO B TOM cllydae, eciiv
HaJl €€ IOBEPXHOCTHIO HMMEETCS CMECh IapOB C BO3AYyXOM B OIPEIEICHHOM
KOJINYECTBEHHOM COOTHOIIEHWH, COOTBETCTBYIOIIUM HI>KHEMY TEMIEPATypPHOMY

npeaeny BOCIUIAMEHEHHUS.

Mepsl 10 nokapHo# NpouIaKkTUKe.
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MeponpuaTtuss 10  MOXapHOH  NpOPUIAKTUKE  pa3fensioTcs  Ha
OPTraHU3alMOHHBIE, TEXHUYECKNE, PEXKUMHBIE U DKCIUTYyaTallMOHHBIE.

Opeanuzayuonuvie meponpusmus: TPEAyCMATPUBAIOT IPABUIbHYIO
DKCIUIyaTallMl0 MAallMH W  BHYTPHU3aBOJACKOTO TPAHCIOPTAa, NPaBUIIBHOE
COZIEp’KaHHWE 3JaHUW, TEPPUTOPHUH, MPOTUBONOKAPHBIA HWHCTPYKTAX U TOMY
MoI00HOE.

Texnuueckue meponpusmus: COONIOJACHHUE MPOTUBOMOXKAPHBIX MpPaBWI U
HOpPM IIpM MPOEKTUPOBAHUM 3[aHUW, TPU YCTPOMCTBE SJIEKTPONPOBOJIOB U
00OpyAOBaHMsI, OTOIUICHHS, BEHTUJISILMU, OCBEILEHUS, MPABUIBHOE pa3MEIICHUE
00opy10BaHUsI.

Peorcumnvie meponpusmus - 3anpelieHue KypeHuss B HEYyCTaHOBJIEHHBIX
MeCTax, 3alpelieHue CBapOYHbIX U JPYTHX OTHEBBIX PadOT B MOKapOOIMAaCHBIX
NOMEUICHUSAX U TOMY MOAO0OHOE.

DKCnyamayuontuvle Meponpusimus — CBOEBPEMEHHas MNpoQUIaKTHKa,
OCMOTpPBI, ~PEMOHTBl M  TpaKTUKa TYIIEHUs  MO0XapoB  HauOoJblIee
pacupoCTpaHEHUE MOTYYHIIN CIEAYIOINE IPUHIUIIBI IPEKPAILCHUS TOPEHHUS:

M30JBAMSA O4ara TOpPEHUs OT BO3AYyXa WM CHH)KEHUE KOHIIEHTPALlUH
KUCIIOpOJIa IyTeM pa30aBlicHUs] BO3Iyxa HeroprounMu razamu (yrieBojsl CO 1 <
12 - 14 %).

OXJIAXKJEHUE 0Yara rOpeHust HU>Ke ONPEEIEHHBIX TEMIIEPATYP;

3) MHTEHCUBHOE TOPMOYKCHHE (MHTHOMPOBAHHE) CKOPOCTH XHUMHYECKOM
peaKkiuuu B IUIAMEHHY;

4) MeXaHWUYECKUH CPHIB TUIAMEHH CTPYEH ra3a Wiu BOIbI;

5) co3maHuWe YCIOBHUW OrHemperpax<acHus (yCJIOBHH, KOTaa IIams
pacmpoCcTpaHsIeTCs Yyepe3 y3KUe KaHabl).

CpencTsa TynieHus rnoxapa.

BemecTBa, KOTOpbIE CO3MAIOT YCIOBUS NP KOTOPBIX MPEKPAILAETCS TOPEHUE
Ha3bIBAIOTCS orHeracsimmMu. OHU JOJKHBI OBITh JEIIEBBIMU M O€30MacHbIMU B

AKCILTyaTalvy He MPUHOCUTH Bpe/la MaTepraiaM U OOBEKTaM.
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Bona sBaseTcs XOpOIIMM OTHETACSIIMM  CPEACTBOM, 00JIaTaroIuM
CIEAYIOUMMHU JIOCTOMHCTBAMU: OXJIaXJawllee JeHcTBHE, pa30aBiIcHUE
roproodeil cMecu mapom (Mpu UCIapeHUU BOJbI ee 00beM yBenmuuuBaeTcs B 1700
pa3), MEXaHWYECKOE BO3JCHCTBUE HA IIaMs, JOCTYMHOCTh M HU3Kas CTOUMOCTb,
XUMHUYECKasi HEUTPaJIbHOCTD.

Henocratku: HedTenpoayKThl BCIUIBIBAIOT W IPOJIODKAIOT TOPETh Ha
MOBEPXHOCTH BOJbI, BOJIA 00JIa/IaeT BHICOKOW 3JIEKTPONPOBOJHOCTHIO, IOATOMY €€
HEJNIb3s TPUMEHATHh ISl TYWICHHS TOXKApOB HA 3JIEKTPOYCTAHOBKAX TOJ
HaIpPSHKEHUEM.

Tymienne 1OXapoB BOJAOW TMPOU3BOASAT YCTAHOBKAMU  BOJSTHOTO
MOXKApPOTYIICHUS, TOXXapHBIMU aBTOMAalllMHAMU W BOJSHBIMU CTBOJIamMu. JlJis
MOJIa4¥ BOJIBI B 3TU YCTAHOBKH UCIIOJB3YIOT BOJIOIIPOBO/IBI.

K ycraHoBkamM BOJSHOIO IMOXApPOTYIICHUS OTHOCST CIPUHKJIEPHBIE M
JIPEHYEPHBIC YCTAHOBKHU.

CropuHkiepHas yCTaHOBKA MPEJCTABISAECT COOON pa3BETBIECHHYIO CUCTEMY
TpyO, 3aMOJHEHHYIO BOJAOWM M OOOpPYIOBAaHHYIO CHPHHKICPHBIMH TOJIOBKaMHU.
BpIxo/HBIE OTBEPCTHSA CHPUHKIECPHBIX TOJOBOK 3aKpPBIBAIOTCS JIETKOIUIABKUMHU
3aMKaMH, KOTOpPbI€ PAacClanBarOTCS MPU BO3JCUCTBUU OINPEACICHHBIX TEMIEPATYP
(345, 366, 414 u 455 K). Boga u3 cucrembl 1OJ JaBJISHUEM BBIXOIUT U3
OTBEPCTHUS FOJOBKU M OPOIIAET KOHCTPYKIIUHU TOMEIIEHHSI U 000py0BaHHUE.

JpeHuepHbIC YCTAaHOBKH MPEACTABISIOT COOOH CHCTEMYy TPYyOOIpPOBOJIOB,
Ha KOTOPBIX PACMOJIOKEHBI CIEIUATIbHBIE TOJIOBKH - JIPEHUYEPbl C OTKPBITHIMU
BBIXOJHBIMM OTBEpCTUSAMU JuamerpoM 8, 10 m 12, 7 MM nomactHoro wmm
PO3E€TOYHOI0 TUIIA, PACCYMTAHHBIE HA OpolIeHHe 10 12 M° [UTOLIA/IH TTOJIA.

JpeHuyepHble yCTAHOBKM MOTYT OBITh PYYHOTO U aBTOMATHUYECKOTO
nevicteus. Ilocne mnpuBeneHus B JOE€UCTBUE BOJA 3alOJHAET CHUCTEMY U
BBIJIMBACTCS YEPE3 OTBEPCTUS B JPEHUECPHBIX I'OJIOBKAX.

[Tap TpUMEHSIIOT B YCIOBUSIX OTPAaHUYEHHOTO BO3yXOOOMEHA, a TaKXKe B
3aKPBITBIX ~ IOMEIICHHUSX ¢  HamboJiee  OMACHBIMM  TEXHOJIOTHYCCKUMH

nporeccamMu. [alieHue moxapa TapoM OCYIIECTBISETCS 3a CYET H30JSAIUU
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MOBEPXHOCTU TOpPEHHUs OT OKpyxkaromeid cpeasl. [Ipu ramenun HeEoOX0IUMO
CO37aTh KOHIICHTPAIMIO TIapa MPUOIM3UTENBHO 35 Y.

[leHbl TPUMEHSIOT Il TYIIEHUS TBEPIABIX M JKUJIKUX BEIIECTB, HE
BCTYMAIOIIMX BO B3auMojelcTBUE ¢ Boaoi. OrHeracsaumii s¢d¢dekr mpu 3Tom
JIOCTUTaeTCsd 3a CuYeT W3O0JSUMU TOBEPXHOCTH TOPIOYEro BeIllecTBa OT
OKpyXkaroiero Bo3ayxa. OrHeryliamyde CBOMCTBA TIEHBI OINPEACNSIIOTCS ee
KpaTHOCTBIO - OTHOILICHHEM o0beMa MeHbl K 00beMy ee JKUIKON ¢a3bl,
CTOMKOCTBIO JTIUCIIEPCHOCTHIO, BSI3KOCTHIO. B 3aBUCHMOCTH OT criocoba MmoTydeHus
TICHBI JIEJSIT Ha XUMUYECKUE W BO3IYIITHO-MEXaHHIECKHE.

Xumuueckas neHa odpasyercs Ipu B3aMOJEHCTBUHM PACTBOPOB KUCIOT U
niesgoueil B MPUCYTCTBUU MEHOOOPA3yIOUIEro BELIECTBA U MPEJCTaBISIET COOOi
KOHLIEHTPUPOBAHHYI0 3MYJbCHIO JIBYOKHCH yTIJepoJa B BOJHOM pPEaKTOpPE
MUHEpaJbHBIX coJyiei. [IpuMeHeHne XUMHUYECKHUX COJIeH CJOXKHO U JOpOTo,
[03TOMY UX MPUMEHEHHUE COKPAILAETCSl.

Bo3aymiHo-Mexannueckyto meHy Huzko (mo 20), cpeaneit (mo 200) u
BbICOKOM (cBbimie 200) KpaTHOCTH TIONYy4YalOT C I[IOMOIIBIO CIEUaTbHOU
anmapatypsl 1 nenoodpazosareneit [10-1,110-1/,ITO-6KwurT.x.

WnepTtHble razoobOpa3Hble pa30aBUTENU : JBYOKHUCh YIJiepoja, asoT,
JLIMOBBIE ¥ OTPaOOTABIITUE Ta3bl, AP, APTOH U JPYTHE.

WHruOUTOpHI - HA OCHOBE MPEACIBHBIX YIJIEBOAOPOJOB, B KOTOPHIX OJHMH
WM HECKOJIbKO aTOMOB BOJOPOJa 3aMEIIeHbl aToOMaMu rajiiouaoB (¢pTop,
XJIop, 6poM). 'anonnoyriaeBoAOpOAbl MIOXO PACTBOPSAIOTCS B BOJE, HO XOPOIIO
CMEIIHUBAIOTCSI CO MHOTUMH OPTaHUYeCKUMH BEIIECTBAMMU:

terpadTopauOpomMdTaH (xmagon 114B2),

OpOMUCTBIN METUJICH

TpudTopOpoMmeTaH (xamoH 13B1)

3,5,7,4H/, CXKb, b® (Ha ocHOBE OPOMHUCTOIO ATHJIA)

[TopomkoBbie COCTaBhl HECMOTPS Ha MX BBICOKYIO CTOUMOCTb,
CI0XXHOCTh B OKCIUTyaTalldd MW XPaHEHUH, IIUPOKO TPUMEHSIOT IS

NpeKpanieHusi TOPEHUsl TBEPbIX, KUAKUX U ra3000pa3HbIX FTOPIOYUX MATEPUATIOB.
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OHU SBISIFOTCS. €IWHCTBEHHBIM CPEJCTBOM TAalllCHUS TIOKAPOB  IIEITOYHBIX
META/VIOB M METAJUIOOPTAaHWYECKUX COeAMHEHHWA. JIJis TameHus MoKapoB
HCIIOJIB3YETCS TaKXe TMeCOK, TPyHT, ¢utockl. [1opoliKkoBbIe cOCTaBbl HE 00J1aa0T
AJIEKTPOIIPOBOIUMOCTRIO, HE KOPPO3HPYIOT METAIbI M TMPAKTUYECKH HE
TOKCHUYHBI.

[[Inpoko KCMONB3YIOTCS COCTaBbl HA OCHOBE KapOOHATOB M OMKapOOHATOB
HATPUS U KaJusl.

AnmapaTel TOXApOTYIICHUS: TepeIBIKHBIC (TIOKapHBIE aBTOMOOMIIN),
CTAIlMOHAPHBIC YCTAHOBKH, OTHETYIIIATEIH.

ABTOMOOWIM TIpeHA3HAYEHBI NJII W3TOTOBJICHUSI OTHETACSIIHUX BEIIECTB,
WCIIOJB3YIOTCS I JIMKBUJIALMKM TI0’KapOB HAa 3HAYMTEIHFHOM PACCTOSHUM OT HUX
JTUCIIOKAITUH ¥ TIOPA3ACIISTIOTCS Ha !

aBTOIIMCTEPHBI (BOMA, BO3AyIIHO-MexaHnueckas rena) ALl - 40 2, 1 - 5m 3
BOJBI;

cneuunanbibie - All - 3, nopomok I1C u IICb - 3 3, 2T.

a’pOJIPOMHBIC ; BOJIA, XJIAJIOH.

CranroHapHBIC YCTAaHOBKHM TMpEAHA3HAYEHBI IS TYMICHHUS TI0KapoOB B
HayaJbHON CTaJWM UX BO3HUKHOBEHHMS Oe3 ydacTus yenoBeka. [logpaszaensrorcs
Ha BOJSIHbIE, TICHHBIC, Ta30BbIC, IIOPOIIKOBHIC, IapoBbie. MOTryT OBIThH
aBTOMATHYCCKUMH U PYYHBIMHU C JUCTAHIIMOHHBIM YIIPABIICHUEM.

OrHeTymureNn - YCTPOWCTBA [JIsg TallleHUS TI0KapoB OTHEracsIuM
BCIIIECTBOM, KOTOPOE OH BBIMMYCKAEeT TOCJE TPHUBEACHUS €ro B JICHCTBHE,
UCIIONIb3YETCS I JIMKBHAAIMKA HEOONbIMX TokapoB. Kak ormerymammue
BEIIECTBA B HHUX HCIOJB3YIOT XHUMHYECKYIO HJIH BO3TyXOMEXaHHUECKYIO
NeHy, JUOKCHU yTiiepoja (PKUIKOM COCTOSHUH), adpO30Jd M IMOPOIIKH, B COCTaB
KOTOPBIX BXOJIUT OpOM.

[Toapa3aensroTcs: 1Mo MOABMKHOCTH:

pyussie 1o 10 mutpoB

TIepeABIKHBIC

CTallMOHApPHbLIC
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MO0 OTHETYIIAIEMY COCTaBY:

- )KUJIKOCTHBIE; (3apsii COCTOMT U3 BOJIBI WJIM BOJIBI C TOOABKaMM)

yraekucnotusie; (CO 2)

XUMIICHHBIE (BOJIHBIE PACTBOPHI KUCIIOT U IIEJI0YEHT)

BO3/TyIIIHO-TICHHBIE;

XJ1ajioHoBbIe; (xnamonbl 114B2 u 13B1)

nopomkossie; (I1C, TICB-3, I1®, I1-1A, CU-2)

KOMOUHUPOBAHHbBIE

Or"eTymmuTen MapKUpyroTcs OyKBaMU (BUJ OTHETYIIUTENS MO paspsiay) U
uudpoBoii (06beEM).

Py4Hol mOXXapHBI MHCTPYMEHT - 3TO WMHCTPYMEHT JJIsi PACKpbIBAaHUSA U
pa3OupaHusi KOHCTPYKIIUM W TPOBEJCHUS aBapHUilHO-CIACaTENbHBIX padOT MpH
raimeHuu mnoxkapa. K HUM OTHOCATCA : KPIOKH, JIOMBI, TOTIOPBI, BEApa, JIOMATHI,
HOXKHHIIBI JUUISL pe3aHus MeTajuia. VHCTpyMEHT pa3Meliaercs Ha BUIHOM U

AOCTYIIHOM MECTC Ha CTCHJAAX W IIUTaXx.
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3AK/IIOYEHUE

Best unpopmanus B koMmnbroTepe 00padaThIBaeTCsl ¢ MOMOIIBIO IBOUYHBIM
kogoMm O u 1. Otu nBa nudpa ABUIOCH MPUUNHON, YTO B KOMIIBIOTEPE 00s3aTEIBHO
JNOJDKHO OBITh OpPraHM30BaHHO JIBA BaXHBIX IpoIecca: KOJIUPOBAHUE U
JIEKOIUPOBaHHUE.

KoanpoBanne — mnpeoOpazoBaHue BXOAHOW wuHPopManuun B (opmy,
BOCIIPUHUMAEMYI0 KOMIIBIOTEPOM, TO €CTh JIBOMYHBIN KoJ. JlekoaupoBaHue —
npeoOpa3oBaHue JAHHBIX U3 JBOMYHOTO KO/ia B (hOpMY, MMOHSATHYIO YEIOBEKY.

C moMompio 3THX JBa MPOLECCOB HE TOJBKO 00padaThIBa€T 3BYK U JPYrUX
uHpopMalui TokKe MOKHO 0OpabaThiBaTh. B mepBoii rmaBe paccMOTpeH aHalu3
OPUHIUOBL  KOJWPOBAaHME W  JCKOAMPOBAHHWE 3BYKa, aHAJIOro-Iu(ppoBOU
npeodpazoBarenb, HU(PO-aHAIOTOBbII IpeoOpa3oBaTelb.

Foobar2000 »To0 omHa H3 MHOIMX @POrpaMM KOTOPBIH KOJUPYET H
JIeKoqupyeT ayauo uHpopMauuu. B TpeTbem rinaBe paccMOTpEeH Kak padoTaTh ¢
kogepom ¢ nomoinpio foobar2000. Hcmons3oBanue foobar2000 oGecrneunBaer
JTOCTH>KEHHE BBICOKHX TNOKa3aresiel 3(h(peKTUBHOCTU IPU HU3KOM OTPEOICHHH.

[Ipu »TOM pabore HaM moHamOOMIOCH mporpamma foobar2000 wu

Oneparnronnas Cucrema (OC) Windows 7.
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