( KoaupoBaHue
| 3BYKOBOM

MHOpMaLK




3BYKOBAA UHO®OPMALIUA

. 3BYKOBbIe KosiebaHus (BOSHbI) — MEXaHUYECKME
kKonebaHus, YacToTa KOTOPbIX NEXUT B Npeaenax ot 20 Ao
20 000 Iy,

3BYKOBbIE
ﬁ UHdpa3BykK {K°”e6a|'| V":ll YnbTpa3BykK

20 My 20000 Ny

CBoucTBa:

*3BYK - NPOAOSIbHAA BOSTHA;

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

*IMEET KOHEYHYIO CKOPOCTb.




EavHuua XAPAKTEPUCTUKW

rPOMKOCTMU 3BYKa - 3BYKA
neunben (ob)
(necsTasiyacTe |* 2POMKOCMb 36yKa — 3aBUCUT OT
6ena). amnnuTyabl konedbaHnn. Yem bonbLie
Ha3BaHa B YecTb amnnutyga kornebaHum, Tem rpomye
AnekcaHgpa paxema 3BYK. sound_high_low.swf
benna, nsobpetarens
TenedoHa. e gbicOma 38yKa - oOnpenendercs

4acTOTOM KONebaHMN BO3/Y XEkeund auet aioudsur

e CKOpOoCMb 38yKa — CKOPOCTb
pacnpocTpaHeHns BOMNH B cpefe.

e memMbp 38yKa — OKpacka 3BYKa,
3aBuCALLAaA OT WCTOYHMKA 3BYKa
(CKpunka, poanb, rmtapa n T.4.).




3aBUCUMOCTb (POMKOCTU N BbICOTbl TOHA 3BYKa OT
MHTEHCNBHOCTU U HaCTOTbI 3ByKOBOﬁ BOJIHbI



YPOBHU FPOMKOCTW 3BYKA
OT PA3HbIX UCTOYHUKOB B

MUcTouHUK 3BYKa YpoBeHb (ab)

CnoKonHoe AblxaHue He BocnpuHumaeTcs
LLlenoT 10
LLlenecT nuctbeB 17

[MepenucTtbiBaHWe raser 20

OOGbIYHbIV WYM B IOME 40

[Mpnbon Ha Bepery 40

PasroBop cpegHeun rpoMkoctTn 50

5= [pOMKMIA pa3roBop 70

PaboTarowunin neinecoc 80

[loe3n B MeTpo 80

KOHLEePT pOK-MY3bIKK 100

PackaTt rpoma 110

PeakTnBHbIN ABUraTenb 110

BbicTpen n3 opyaus 120
Bonesown nopor 120




MOCOBbI NPEOCTABJIEHUA 3BYK

$!

[ AHAJOrOBbIH

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

A -
AHanorosbIN 3BYK

-
- : : BpeMs

BuHunoBag nnacTUHKa
(3ByKOBas [OpOXKa U3MEHAET
CBOO bopMYy HenpepbIBHO)

JAuCKpeTHBIN ] |

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

CKa4ykoobpasHo.

t Uudposoit 3ByK
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1 Bpems

AyanokomMnakT-aAUCK (3ByKoBas
OOPOXKKAa COOEPXKNT y4aCTKM C
pa3HOW oTpakatoLleu
CNOCOBHOCTbLIO)




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

BPpEeMEHHbIE YHaCTKH,

npuyem Ans
Kakaoro y4acTka
ycTaHaBnMBaeTCcs
onpenerneHHas
Benu4ynHa
amMmnnuTyabl.

BPEMEHHAA
OUWCKPETU3ALUA
3BYKA

A(t)
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- npouecc 3aMeHbl pealsibHblIX 3Ha4YEeHNN CUTHAaJ1a

KBAHTOBAHUE

NPUBNMKEHHBIMW C onpeaenieHHON TOYHOCTLIO.

1HESA
wumdeL)

—

oTCHeThb!

Bpems

LWar guckpernsauum

_

v

A

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 UMMYJIbCHOIO
KOOUPOBAHUA
(PCM Pulse Code Modulation)

|:I. 44
——r—
e

3ByKOBas MHPoOpMaLMA XPaHUTCA B
BUAe 3Ha4YEeHUN aMnnnTyabl, B3ATbIX
B onpeneneHHble MOMEHTbI BpeMEHM
(T. . "I3AMepeHna NPoBOAATCSH
«MMMyNbCaMmn»).

WexoaHsin 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

yughposou
Komnestep  cuzHan AkycTuueckas
cucrema

3Anekmpuyeckuu 3Anekmpuyeckul 3Anekmpuyeckul
aHano208blil yugbposou aHano208bliu

cuzHan cuzHan cuzHan  38ykoeou
cuzHan




XAPAKTEPUCTUKWH

OLUMNDOPOBAHHOI'O 3BYKA
NMYBUHA
ONCKPETU3ALIA
N 3BYKA (1) - N — KONMYeCTBO YPOBHEN IPOMKOCTU 3
9TO KONnn4ecTBo | - rmybuHa KognpoBaHUS :
NHpopmaunu,
KOTOpOeE » [lycTb rmybuHa kogupoBaHus 3ByKa |
Heobxoanmo cocTaBnsier 16 61UToB, Torga KonmyecTso
[Ms1 KOAUPOBAHUS YPOBHEN IPOMKOCTU 3BYKa paBHO:
OVCKPETHbIX N =2'=2'"=65536
ypOBHeVI * B npouecce kogmpoBaHuns KaxxgomMmy YPOBHIO

POMKOCTM 3BYyKa NpucBanBaeTca CBOU 16-
BUTOBLIN BONYHbIN KOO, HAUMEHbLLEMY
LI,I/IdeOBOFO 3ByKa. YPOBHIO 3BYyKa OyeT COOTBETCTBOBATL KO
0000000000000000, a HanbonbLIEMY -
1111111111111111.

POMKOCTH
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3BYKA

A
R LWar guckpernzayuun

AAFARNICFVIU I VIV
OUNDPPOBAHHOIO
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KAHECTBO OLUNPPOBAHHOIO
3BYKA

MNabamer myOuHa YacToTa 3
P P KoAMpoBaHusi | AucKpeTu3auumn § |

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 3BYy4YaHUda 1 MUHYTa, ecnu "rmybumnHa”
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 Kbaurt

OTO 3HAYUT, YTO OUTPENT NN CKOPOCTb
BOCMPoOn3BeaeHUA JormkKHa ObITb paBHa 187,5 KunobaunT B

CEKYHAy.

NHdopmMaunoHHbIM 06BEM 3BYKOBOIo dpanna
ONUTENBHOCTbLIO 1 MUHYTA paBeH:
187,5 Kbaut/c * 60 c = 11 M6oauT




PepakTtnpoBaHue
3BYKa - 3970 Ntoboe 310
npeobpasoBaHue.

PEOAKTUPOBAHUE
3BYKA

*OuncTKa oT LHyMOoB

-PasfneneHune ctepeo-3anncuy Ha aBa
pas3nnyHbIX pavna:

*MukinpoBaHue 3ByKa
*HanoxeHne appeKkToB




3BYKOBbIE PEOAKTOPDI

» 3BYKOBbI€ PeJaKTOpbl NO3BOSIAT U3MEHATb Ka4eCTBO
LIMPpOBOro 3Byka 1 06 bem 3ByKOBOIro panna nytemM naMmeHeHus
4YacTOoTbl AUCKPEeTU3aumn 1 rnybunHbl KOOQUPOBaHUS.

*  OuundpoBaHHbIN 3BYK MOXXHO COXPaHATL 6e3 cxXaTus B 3BYKOBbIX
doannax B yHMBepcarnbHoMm oopmaTte WAV nnn B popmarte co
cxatnem MP3.

* [lpn coxpaHeHun 3ByKa B oopmarax co cxxatuem
oTOpacbiBaloTCs "N30bITOYHbIE" AN YerioBe4YeCKOro BOCNpUATUS
3BYKOBbI€ YacTOTbl C Manown MHTEHCUBHOCTbLIO, CoBMNagatouime rno
BPEMEHU CO 3BYKOBbIMW YacTOTamMum C 6ONbLLION
WHTEHCUBHOCTLH. [lpnMeHeHne Takoro gopopmaTa no3BonsaeT
CXUMaTb 3BYKOBble pannbl B 4ECATKM pa3, 04HaKo NpuUBOAUT K
HeobpaTumon notepe nHdpopmauunm (dannsl He MoryT ObITb
BOCCTaHOBIEHbI B NepBoHavansHOM Buae).
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POPMAIDbI SBYROBDbIAX
bOANNOB

WAVE (.wav) - Hanbornee LnMpoKo pacrnpocTpaHeHHbIn dopmar.
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 NOMOLLbIO FM- nnu
WT-CUMHTE3a.

Real Audio (.ra, .ram) - paszpaboTaH anga Bocnpon3BeaeHnsi 3ByKa B
Internet B peXXnume pearnbHOro BpemMeHu.

MOD (.mod) - My3blKaribHbI doOpMaT, B HEM XpaHATCA obpa3subl
oundopoBaHHOIO 3BYKa, KOTOPble MOXXHO 3aTeEM UCMOSb30BaTh Kak
LWabnoHbl A4Ns tHAMBUAYanbHbIX HOT.




3agaum
«KogmpoBaHue 3ByKOBOW MHOpMaLIUN»

YpoBeHb «5»
Onpepennte ANUTENLHOCTb 3BYKOBOIO (harna, KoTopbI YMECTUTCA Ha
rmbkon gmuckete 3,5”. YYTUTE, YTO ANA XpaHEHUA JaHHbIX HA TakOW OUCKETEe
BblaensieTcs 2847 cekTopoB 06bemMom 512 6anT.
a) Npu HU3KOM KadecTBe 3ByKa: MOHO, 8 ouT, 8 Kl'L;
6) Npu BLICOKOM Ka4yeCcTBe 3BYyKa: CTepeo, 16 ouT, 48 kI u.

YpoBeHb «4»
B pacnopsikeHun nonb3oBaTtens MMeeTcs namMsaTb oobemom 2,6 M6.
Heobxoanmo 3anuncaTtb uudposon ayanodann ¢ 4nmTeribHOCTbO 3By4aHus 1
MUHYTa. Kakon JormkHa ObITb YacToTa AUCKPETU3aumm n paspsgHoCTb?

YpoBeHb «3»
Onpepenntb 00beM NaMATU ANa XpaHeHUs unudpoBoro ayauodanna, Bpems
3By4YaHUS KOTOPOro COCTaBMAET ABe MWHYTbl MNpU YacToTe OUCKpeTu3auuu
44,1 Kl'y v paspeLueHnn 16 6urT.




