( KoaupoBaHue
| 3BYKOBOM

MHOpMaLK




3BYKOBAA WHO®OPMALIUA

3BYKOBbIe KonebaHus (BONHbI) — MEXaHNYECKNE
kKonebaHus, YacToTa KOTOPbIX NEXUT B Npeaenax ot 20 Ao
20 000 Iy,

3BYKOBbIE
UHdpa3BykK {K°”e6aH“7!| YneTpa3BykK

20 My 20000 Ny

CBoucTBa:

*3BYK - NPOAOSIbHAA BOSTHA;

epacnpocTpaHdaeTCs B YNpyrnx cpegax (Bo3ayx, Boaa,
pasnnyHble MeTannbl N T.4.);

*IMEET KOHEYHYIO CKOPOCTb.




EanHuvua
rPOMKOCTM 3BYKa -
neunben (ob)
(DecsdaTaqa YyacTb

bena).
Ha3BaHa B 4YecCTb
AnekcaHgpa [paxema
benna, nsobpetarens
TenegoHa.

XAPAKTEPUCTUKW
3BYKA

2POMKOCMb 38YKa — 3aBUCUT OT
amnnnTyabl konedaHnn. Yem donbLue
amnnuTtyga kornebaHum, Tem rpomMmye
3By|(_ sound_high_low.swf

ebicoma 38yKa — OnpeaenseTcs
4acTOTOM KONebaHMN BO3/Y XSkeund auet aioudsur

CKopocmb 38yKa — CKOPOCTb
pacnpocTpaHeHns BOMH B cpefe.

memM6p 38yKa — OKpacka 3BYKa,
3aBuCALLAaA OT WCTOYHMKA 3BYKa
(CKpunka, poanb, rmtapa n T.4.).
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3aBUCUMOCTb (POMKOCTU N BbICOTbl TOHA 3BYKa OT
MHTEHCNBHOCTU U HACTOTbI 3ByKOBOﬁ BOJIHbI




YPOBHU N'POMKOCTUW 3BYKA
OT PA3HbIX MICTOYHUKOB

UcTo4YHUK 3BYKa
CnokonHoe AbixaHue

YpoBeHb (ab)
He BocnpuHumaeTcs

il i

LenoT

10

LlenecT nuctbeB

17

[MepenucTtbiBaHWe raser

20

OOGbIYHbIV WYM B IOME

40

[Mpnbon Ha Bepery

40

PasroBop cpegHen rpOMKOCTH

[[POMKUIA pasroBop

70

a PaboTarowmin nbinecoc

80

[loe3n B MeTpo

80

KOHLEePT pOK-MY3bIKK

PackaTt rpoma

PeakTnBHbIN ABUraTenb

BbicTpen n3 opyaus

BoneBou nopor




1. 3BykoBast uHpopManus

2. BpemeHHasi JUCKpeAUTALIUSA 3BYKA

3. HacTrora IMCKpeIuTAlIUA
4. InyOuHa KOAMPOBAHMA 3BYKA
5. KauecTBO OLIM(PPOBAHHOIO 3BYKA

6. 3ByKOBbI€ peIaKTOPBI




[ AHAJOroOBbIH

donsnyeckas BenminHa
NPUHUMaET DECKOHEYHOE
MHOXEeCTBO 3Ha4YeHUN, Npu4em
OHW U3MEHSIIOTCS HENPEPLIBHO.

A -
AHanorosbIN 3BYK

-
: i : BpeMs

MOCOBbI NPEOCTABJIEHUA 3BYK

BuHunoBag nnacTUHKa
(3ByKOBas [OpOXKa U3MEHAET
CBO oopMYy HenpepbIBHO)

JAuCKpeTHBIN ] |

domnasunyeckaa BenmunHa
NPUHUMAET KOHEYHOE
MHOXECTBO 3HaYE€HUU, NPUYEM
OHW U3MEHSIOTCA
CKa4ykoobpasHo.

t Uudposoit 3ByK
O ey
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1 Bpems

AyanokomMnakT-aAUcCK (3ByKoBas
OOPOXKKA COOEPXKNT y4acCTKM C
pa3HOW oTpakatoLleu
CNOCOBHOCTbLIO)




BpemeHHasi
oduckpemu3sauyus —
970 pa3buneHune
HenpepbIBHOM
3BYKOBOW BOJHbI
Ha oTaesbHble
MarieHbKkue

BPpEeMEHHbIE YHaCTKH,

npuyem Ans
Kakgoro yvacTka
ycTaHaBnMBaeTCcs
onpenerneHHas
Benu4ynHa
amMmnnuTyabl.

BPEMEHHAA
OUCKPETU3ALUA
3BYKA

A(t)
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KBAHTOBAHUE

NPUBNMKEHHBIMW C onpeaenieHHON TOYHOCTLIO.
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BUTP3WUT (bitrate) - ypoBeHb KBAHTOBaHUA, 0O6bEM MHOPMaLNK B eANHNLLY
BpeMeHMU (bits per second). To eCTb, Kakoe KONM4eCcTBO MHJOPMaLIMM O Kaxa0u

CEeKyHAe 3anncu Mbl MOXem noTpaTtutb. MamepsieTca B butax (bit).




METOO UMIMNYJIbCHOIO
KOOUPOBAHUA
(PCM Pulse Code Modulation)
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3ByKOoBas MHPopMaLmA XPaHUTCH B
BUAe 3Ha4YeHUN aMnnnTyabl, B3ATbIX
B onpeneneHHble MOMEHTbI BpeMeHM
(T. €. "I3AMepeHna NPoBOAATCSH
«MMMynbCaMmn»).

HMcxoaHbiA curHan

XpaHumas uHdopmMauus

1
Bocnponssoaumsii curean




OLUNDPPOBKA 3BYKA

[nsa oundpoBKK 3ByKa MCNOMb3YHTCS creyuanbHblie YCTPONCTBa: aHanoro-
uncpoBomn npeodbpasoBarens (AL) v undppo-aHanoroBbIn
npeoobpasoBarensb (LIAIT).

3sykoeou .
Inekmpuyeckul

yugpposodi :
Komnstep  cuzHan AKycTuueckas
cucrema

3Anekmpuyeckuu 3Anekmpuyeckul 3Anekmpuyeckul
aHano208blil yugbposou aHano208bliu

cuzHan cuzHan cuzHan  38ykoeou
cuzHan




XAPAKTEPUCTUKM i
OLIMOPOBAHHOIO 3BYKA @

NMYBUHA
AOUCKPETU3ALA
N3BYKA (1) - N —KONMM4YeCcTBO YPOBHEWN MPOMKOCTH
9TO KOJIN4ECTBO | - rny6buHa kognpoBaHus
NHdopmaLuu,
KOTOpOeE » [lycTb rmybuHa kognpoBaHus 3ByKa
HeO6XO,£I,I/I MO COCTaBnseT 16 OUTOB, TOrAa KONMYEeCTBO

019 KOOMPOBaHMUS YPOBHEN IPOMKOCTU 3BYKa pPaBHO:

[VNCKPETHbIX N =2'=2%=65536
ypOBHeM * B npouecce kogmpoBaHuNs Kaxxgomy YPOBHIO
POMKOCTM 3BYyKa NpuceanBaeTca CBOU 16-
BUTOBLIN ABONYHbIN KOO, HAUMEHbLLEMY
LIMpOBOro 3ByKa. YPOBHIO 3BYyKa OyeT COOTBETCTBOBATL KO
0000000000000000, a HanbonbLIEMY -
1111111111111111.

POMKOCTH



OUNDPPOBAHHOIO
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YACTOTA
OAUNCKPETU3ALNA

eUVALMUUNY

3BYKA -
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(samplerate) - YacToTa

nuT

Camnnpa

OUCKpeTmM3auum (Mnu yactoTta CoMnmMpoBaHus) -
YacToTa B3ATUA OTCYETOB HEMNPEPLIBHOIO BO

BPEMEHM cuUrHana npu ero AUCKpeTmnsauum (B

4aCTHOCTU, aHanoro-uMdpoBbLIM
npeobpa3oBaTenem _séjl?!'dn)fre

qguency.swf

1Mu=1/c
1 klNy=1000/c



YenoBe4veckoe yxXo yCTPOEHO TakumMm 06pa3om, 4To
CnocobHO BOCNPUHUMAaTL BOSHbI TOSTbKO B
orpaHuU4YyeHHOM guanasoHe, npumepHo 20 'y —
20000 Iy (3aBUCUT OT OCODEHHOCTEN KOHKPETHOIO
4yenoBeKa, KTO-TO CNOCODEH CrbllaTh Y4y Tb
DoonbLue, KTO-TO MEHbLLE). !
Taknm o6pasom, 3TO HE 0O3HAYAET, YTO 3BYKOB '
HUXXe WUIN Bbllle 3TUX YaCTOT He CYLLEeCTBYET,

NPOCTO YesioBe4eCKMM YXOM OHU He

BOCMNPUHMMAIOTCH, BbIXOAS 3a rpaHuLy CrbILLMMOro

auanasoHa.

sound_frequency.swf



KAHECTBO OLUNPPOBAHHOIO
3BYKA

Mapamet Fny6buHa YacToTa i
P P KoAUPOBaHMUA | AUCKpeTU3aLuu

TenedoHHas 8 ouT no 8 klhu
CBSA3b

CpenHee 8 OuT unn 16 but  8-48klu
Ka4yecTBO

3By4daHue CD- 16 6UT no 48 kl'y,
aucka

' Uem BbilLe Ka4eCcTBO LMPPOoBOro 3syka, Tem donblLue
- MHPOPMaLIMOHHBLIK 0OBEM 3BYKOBOIro dpanna.




OBbEM AYONODAUIIA

V=I*M*t*Kk
V - 00beM 3BYKOBOTIO (paiina,
I - myOnHa KOAUPOBAHUS 3BYKa,
M - yacToTa IMCKpETU3alluU 3BYKa,
t - IIMTEILHOCTH 3By4YaHus (paiiia,
K - KOJIM4ECTBO KaHAJIOB 3BYYaHUS

(pexxum MoHO k= 1, ctepeo k= 2)




Mpumep. OueHnTe MHGOOPMALMOHHBIN OOBLEM
BbICOKOYECTBEHHOIo cTepeoayagmodanna
ONNTENbHOCTBIO 3ByYaHUda 1 MUHYTa, ecnu "rmybunHa”
KoOMpoBaHUA 16 OUT, a yacTtoTa guckpeTmsaumm 48 ki u.

NHdopmMaunoHHbIM 06bEeM 3BYKOBOro pamnna
ONUTENBHOCTBLIO B 1 CEKYHAOY paBeH:
16 OMT *48 000 * 2 =1 536 000 OMT = 187,5 Kbaut

OTO 3HA4UT, YTO OUTPENT UNN CKOPOCTb
BOCNpPon3BeaeHUs JormkHa ObITb paBHa 187,5 KurnobaunT B

CEKYHAy.

NHdopmMaunoHHbIM 06BEM 3BYKOBOIo dpanna
ONUTENBHOCTbLIO 1 MUHYTA paBeH:
187,5 Kbaut/c * 60 c = 11 M6auT
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PepakTtnpoBaHue
3BYKa - 3970 Ntoboe 310
npeobpasoBaHue.

PEOAKTUPOBAHUE
3BYKA

*OuncTKa oT LHyMOoB

*Pasgenexune cTepeo-3alncm Ha AiBa

pas3nnyHbIX pavna:
*MukinpoBaHue 3ByKa
*HanoxeHne appeKkToB
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3BYKOBbIE PEOAKTOPDI

3BYKOBble peakTopbl MO3BONAIT U3BMEHATL KA4eCTBO
LIMPPOBOro 3Byka 1 06 bem 3ByKOBOIo panna nytemM namMeHeHus
4YacTOoTbl AUCKPEeTU3aLmn 1 rnybunHbl KOOUPOBaHUS.

OumndpoBaHHbLIN 3BYK MOXHO COXPaHATb Be3 CXXaTus B 3BYKOBbIX
doannax B yHMBepcarnbHoMm oopmaTte WAV nnn B popmarte co
cxatnem MP3.

[1pn coxpaHeHnn 3ByKa B popmaTtax co cxaTtnem
oTOpacbiBaloTCs "N30bITOYHbIE" ANA YerioBE4YeCKOro BOCNPUATUS
3BYKOBbI€ YacTOTbl C Manown MHTEHCUBHOCTLIO, CoBMNagatouime rno
BPEMEHM CO 3BYKOBbIMW YacTOTamMu C 6ONbLLION
WHTEHCUBHOCTLH. [lpnMeHeHne Takoro gopopmaTa no3BonsaeT
CXUMaTb 3BYKOBbIe (pannbl B LECATKM pa3, 04HaKo NpuUBOAUT K
HeobpaTumon notepe nHdpopmauunm (dannsl He MOryT ObITb
BOCCTaHOBIIEHbI B NepBoHavansHOM Buae).




OAUNNOB

WAVE (.wav) - Hanbornee LMpoKo pacrnpocTpaHeHHbIn dhopmar.
Ncnonbayetca B OC Windows Ans XpaHeHUs 3ByKOBbIX d0ansos.

MPEG-3 (.mp3) - Hanbonee nNonynapHbIN Ha CErOAHALLHUA OEHb
doopmaT 3BYKOBbIX (pannos.

MIDI (.mid) - cogepxaT He cam 3BYK, a TONbKO KOMaHAbl NS
BOCMNPOU3BeaeHNs 3ByKa. 3BYK CUHTE3UPYETCHA C NOMOLLIbIO FM- nnu
WT-CUMHTE3a.

Real Audio (.ra, .ram) - paszpaboTaH anga Bocnpon3BeaeHnsi 3ByKa B
Internet B peXXume pearnibHOro BpeMeHu.

MOD (.mod) - My3blKaribHbIM doOpMaT, B HEM XpaHATCA obpa3subl
oundpoBaHHOIO 3BYyKa, KOTOPble MOXXHO 3aTEM UCMOSIb30BaTh Kak
LWabnoHbl ANs tHAMBUAYanbHbIX HOT.



3BYKOBOW PEOAKTOP Audacity

maBHOe MeHIo NMaHenu UMHCTPYMEHTOB
- J =lox
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BpemeHHa
LUKana
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MepeiTit K KOHLUY A0ROKKM (OTKAYEHO)
acToTa npoekTa: 44100 Kypcop: 0:00,000000 muH:cek  [MpMB a3ka BBIKNOYEHS

http://www.audacity.ru/p1aail.ht




OOMALUHEE SAOAHUE

Bbly‘-II/ITb KOHCIMEeKT, pellnTb 3aAa441 B TeTpaau.

3agauu
«KogunpoBaHue 3BykoBOU MHd OpMaL N »

YpoBeHb «5»
Onpepenunte ANUTENLHOCTb 3BYKOBOIo (harna, KOTopbI YMECTUTCA Ha
rmbkonm guckete 3,5”. YYTuUTE, YTO ANA XpaHEHUA JaHHbIX HA TakoW OUCKEeTe
BblaensieTcs 2847 cektopoB 06bemMom 512 6anT.
a) Npu HU3KOM KadecTBe 3ByKa: MOHO, 8 ouT, 8 KI'L;
6) Npn BLICOKOM Ka4yecTBe 3BYyKa: CTepeo, 16 ouT, 48 Kl L.
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YpoBeHb «4»
B pacnopsikeHun nonb3oBaTtens MMeeTcs namsaTb oobemom 2,6 M6.
Heobxoanmo 3anuncatb uudposon ayanodann ¢ 4nmTeribHOCTbO 3ByYaHus 1
MUHYTa. Kakon JormkHa ObITb YacToTa AUCKPETU3aumm n paspsigHoCTb?

YpoBeHb «3»
Onpepenntb 00beEM NaMATU ANA XpaHeHUs unudpoBoro ayanodanna, Bpems
3By4YaHUs KOTOPOro COCTaBMSAET ABe MUHYTbl NpU 4acToTe OUCKpeTu3auum
44,1 kl'y v paspeLueHnmn 16 ouT.




