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1. UTro TaKkoe 3BYK?

KoMnstoTep mipoKo MPUMEHSIOT B HACTOSITIEe BPEMSI B pa3THYHBIX
cdepax. He cTtana vckroueHrnem u 06paboTKa 3ByKOBOH MHPOPMAIIHH,
MY3bIKaA.

10 1983 rozia Bce 3amMcu MY3bIKM BBIXOAW/IU Ha BUHWJIOBBIX MJIACTUHKAX U
KOMIIAaKT-KacceTax. B HacTosiee BpeMsi IMPOKOe pacIpOCTPAaHeHUeE
MOTY4YUJIM KOMITAKT-IUCKU.

C Havasma 9o- x rogoB [1K mosmyunnm Bo3aMoxHOCTh paboTaTh CpeicTBaMU
MY/IbTUMEINA, B TOM YHCJIe CO 3BYKOBOM MHPOpPMAIIHe.

CoBpemenHas pabora Ha [ 1K HembIic/iMIMa ceromHs 6e3 cpeicTB
mynbTuMeara. Kaxaerii [1K, nmerouiuii 3ByKoByI0 T/IaTy, MUKPOQOH U
3BYKOBBI€ KOJIOHKU, MOXXEeT 3allUChIBaTh, COXPAHATh U BOCITPOU3BOAUTH
3BYKOBYIO HH(POPMAILIHIO.

Cy11ecTBYIOT CITell. TporpaMMHbBIe CPeICTBA /i1 pAOOTHI CO 3BYKOM,
OTKPBIBAIOLIHME LIMPOKHE BO3SMOXXHOCTH IO CO3JaHUIO,
pPeIaKTUPOBAHUIO Y TPOC/TYITMBAHUIO 3BYKOBBIX daiiioB. Co3maHbI
MIPOrPaMMBbl PACIIO3HABAHUS PEYH, U B Pe3y/IbTaTe MOSBISeTCS
BO3MOXHOCTS yripaBaeHus [ 1K mpu momoumu ronoca. Hemanek Tor geHs,
KOTIZIa, HapAAy C KJIABUATYPOW, Y IOIb30BaTeJIs IIOSABUTCSI BO3MOXXHOCTD
BBOJIMTH TEKCTOBYIO MHPOPMALIMIO C MUKPO(POHA rOI0OCOM.



KakwnMm >xe 06pa3zoM KoMIbIOTEP paboTaeT co 3BYyKOBOM /
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~——3BYKOBbIE CUTHAJIbI B OKPY)KaollleM HaC MHUpe HeOObIYaliHO
pa3sHoOOpa3Hbl. MUp HaTlOJTHEH CaMbIMH Pa3HOOOPa3HBIMU
3BYKAaMU: TUKAHbE YaCOB U I'y/l MOTOPOB, 3aBbIBAHUE BeTpa U
111eJIeCT JIMCTheB, IIeHHe IITHULL U TOJ10Ca JTI0Je.

dusndeckass IPUPOAA 3BVKA — KOJIeOAHUS B onlpeae/1eHHOM
HMaIla30He YaCTOT, IIepeJaBaeMble 3BYKOBOU BOJIHOM Yepes
BO3VX.

Ha cnyx 4yenoBeKk BOCHpUHUMAET yIIPYyryve BOJAHbI, UMeIoLe
4acTOTy Ime-To B mpeaenax ot 16 ' 70 20 kI'r (1 ', - 1
KosiebaHHe B CEKYHIY).

B cooTBeTCTBMM C 3THM yIpyrye BOJTHBI B TFOO0OU cpefie, YaCTOThI

KOTOPBIX JIEYKAT B YKAa3aHHbBIX IIpe/esiaX, Ha3bIBalOT 3BYKOBBIMHU
BOJIHAMU MJIA TPOCTO 3BYKOM.

1711 ¥IX 3aI1MCH C LIeJIbIO NOC/IeAyI0Lero BOCIPOU3BeIeH U
HeoOXOIMMO KaK MOYXHO TOYHEH COXpaHUTh GOPMYy KPHUBOU
3aBUCUMOCTU UHTEHCUBHOCTHU 3ByKa OT BPEMEHHU.
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[1pyn saTOM BO3HUKaeT-04HA OYEHDb BAXHASA W [IPUHLUIIMAIbHAS
TPYAHOCTD: BCIKUU peaTbHBIN 3BYK, OyZb TO UTPA MY3bIKATbHBIX
WHCTPYMEHTOB WJIH TOJIOC YeI0OBEKA, - 3TO CBOEOOpA3HAsI CMECh
MHOTHUX TapPMOHUYECKUX KOJIe0aHUU BO3/TyXa C OTpeie/IeHHBIM
HAOOPOM YaCTOT, T.e. 3BYK SIB/ISIETCSI aHAJIOTOBBIM CUTHAJIOM, TaK
KaK aMIUTATY/Ia 3TUX KojleOaHWi HeIlpepbIBHO MEHSIETCSI CO
BpEMEHEeM.

KommnbroTep ke crtoco6eH XpaHUTh B MaMSTU B OCYIIeCTBISATh
06paboTKy HHPOpPMaIH, TTPeICTaBIEHHYIO B TUPPOBOM
TBOWYHOM BH]IE, T.e. UMEET JIeJI0 C IMCKPETHBIMH CUTHAJIAMH,
HM3MEHSIOLIIUMMCS CKaYKOOOpa3HO («I1eCeHKOo») U
MPUHUMAIOIIMMH KOHEYHOe MHOXXeCTBO 3HaueHni. OTcroaa
C/IeJTyeT, YTO B IPOoliecce COXpaHeHUsT 3BYKOBOUM MHPOPMAIH OHA
no/mKHA OBITH 'OIIMPPOBAHA", T.€. U3 aHAJIOTOBOM HePepPhIBHOM
dbopMbI IepeBeieHa B UPPOBYIO JUCKPETHYIO.

[Tporecc mpeo6pa3oBaHM 13 AaHAJIOTOBOM (POPMEI B IMPPOBYIO

HAa3bIBAIOT JUCKDPETU3AIMEeU UIU OH,I/IQbEOBKOﬁ.



2. 11peoopa3oBaHne 3BYKOBb
rHasjmioB

Il nst mpeo6pa3oBaHUS aHAIOTOBBIX CUTHAJ/IOB BHEITHETO MHUPa
IJ1s1 KOMITBIOTEPOB pa3pabO0TaHO MHOTO YCTPOMCTB.

AnHaioroBsle JaHHbIE MOT'YT OBITh IIPeoOpPa30BaHbI B
1 poBy0 GopmMy 1 HA0OOPOT CIielTaTbHBIMHU
yCTPOMCTBaMM, Ha3bIBA€MbIMHU aHATOTO-I[1PPOBBIMHU
npeobpasoBaTtenamu (ALII) u rirdpo-aHaIOroBeIMU
npeobpasoBaTtensmu (LIAIT).

OYHKIIMY 3THX YCTPOHCTB B KOMIIBIOTEPE B YaCTHOCTH
peayiM30BaHbI B CITEI[ATIbHOM YCTPOMCTBE, MOIKII0YaeMOM K
KOMIThIOTEPY ¥ Ha3bIBA€MbIM ayIM0AANTEPOM (MM
3BYKOBOM IJIATOM WJIH CayHZA0/IaCTEPOM).




/laBaiiTe MOCMOTPUM, KaKOU ITYTh IPUXOAUTCS IPEOJ0JIeBATh
3ByKOBOMY CHUTHAJTy, 3aITMChIBa€EMOMY UYpe3 MUKPO(POoH B mamATh [1K u

BOCHBRRYBHHMBYH RATEM Y€pe3 KOTOHKH.
*MUKPOKOH

-I'Iepeme)HHoe 3neKTpu4yeckoe HanpshxeHue (aHanoroBbIU
CUrHan

[iBonyHbIN Kog 111000101 (ANCKpEeTHBLIN curHan)

cAyanoapanTtep
[lamaTtbe ABM

e [1BOUYHbIN KOA
cAyaounoapanTtep
*[lepeMeHHbIN INEeKTPUYECKUU TOK

e[lnHaMUK 3BYKOBOU KOJIOHKH



Tak KaKoB Xe TPUHIIUIT KOAUPOBaHMS 3ByKOBOU HH()OPMaLIIH,
Kakrie QYHKIIMU BBITIOTHSIET ay[IHO0aIATITED ¢

B mpouecce xogupoBanusi pOHOTPaMMBbI Uepe3 PaBHbBIE
IIPOMEXXYTKU BPEMEHU, Ha3bIBaeMble CEMIIaMU,
ayAU0adanTepoM MPOU3BOLUTCS U3MEPEeHHe aMILIUTY bl
HATIPSDKEHU S, BBIXOASIIETO C MUKPOPOHA, KOTOPOE B CBOIO
o4yepenb 3aBUCUT OT UHTEHCUBHOCTHU 3BYKOBOUM BOJIHBL. KaXXKa0u
M3MEPEeHHOU BeINYrHEe aMIUIUTYZbI IPUCBAaUBAIOT 3HA4YeHe
YPOBHSI TDOMKOCTH 3BYKa M3 33/IJaHHOTO HA0Opa YpOBHEMH
IPOMKOCTH. JTO CJIefyeT MOHUMATh TaK, YTO IIPU U3MepeHUH
MMeeTC s «CEeTKa» CTAaHJAAPTHBIX YPOBHEMN.

Konn4decTBO YpPOBHEM TPOMKOCTH, T.€. YHMC/I0 TOPU30HTATBHbBIX
JIMHWUM CEeTKHW 3aBUCHUT OT Da3pAAHOCTH ayaroaaanTepa. Yem
BbIIII€ PA3PSTHOCTD, TEM OOJTbIIIee KOTUIECTBO YPOBHEM
I'POMKOCTH OyZIeT coZiep>KaThCsi B Habope ¥ COOTBETCTBEHHO

OyzmeT 60Jsiee TOYHBIM COXpaHEeHHWEe aMIUIUTYAbI 3BYKOBOM BOTHBI U
COOTBETCTBEHHO 0O0J/iee KaueCTBeHHBIM 3ByYaHHUeE.




HE[!B&H XdPDAKTEPHUCTHUKA KAa9E€CTBA H[2606[2330B8HI/I5{ 3BYKd - YUCII0

ouT IIOB), MICTIO/Tb3YEMBI MPOBKU 1
/pOMKOCTI/I, Ha3bIBaeMas INIYOMHOW KOAWMPOBAHMS 3BYKA.

Ecnu ayguoapanTep 8-MU paspsgHbli, TO C IIOMOIIbIO HErO MOXHO
COXPAaHATH 2 B 8-0U CTeNeHN=256 YPOBHEH 'POMKOCTH. JTO
3HAYUT, YTO TI000I M3MepeHHON aMIUTUTYAe OyaeT MPHCBOEHO
OJHO U3 256 3HaueHu. OUYeBHIHO, YTO 16-TH pa3psaHbIii (65536
YpOBHEI 'POMKOCTH) ayAH0aAaITep TOYHEee KOAUPYET U
BOCIIPOU3BOJUT 3BYK, UeM 8-U PaspALHDIA.

Bropas xapakTepucTHKa KayeCTBa IpeoOpa30oBaHUs 3BYKa -
IIPDOMEXYTOK BDEMEHU MEX/Y IBYMS U3MEPEeHUAMU aMIUIUTY/IbI

3BYKOBOW BOJIHBI. JTOT BDeMEHHOU MHTEPBAJI HA3bIBAETCS

CEMILJIOM, d KO/IMYECTBO I/IBMEIQQHI/Iﬁ BXOAHOI'O CHMI'HAJId 34 1
CEKYH/IY HAa3bIBACTCS 4aCcTOTOU AUCKDETH3AIINHW Y USMEDACTCH B

Eie
1 U3MEPEHHUE 3a 1 CEK COOTBETCTBYeT YacToTe 1 ['11. 1000 uamepeHuu
3a 1 CeKyHzay — 1kl'm.




3HaueHUs VPOBHEU I'DOMKOCTH JUIS KQKIOTO USMEDEHUS /

Ine €HHbIE 10 MOPDATIKY I TaBAEHHbIE N-Pa3PAIHbIMU

~ IBOMYHBIMM KOJIAMM OYIyT KOAMPOBATh MOCTYNMBIIUI B IAMATH

JBM 3BYKOBOU CUTHAI (N-pPa3psAAHOCTb ayAN0aAaNTePa).

MbI paccMOTpeny ¢ BAMU YHHUBEPCAJIBHBIN CITOCOO KOAUPOBAHUS
3BYKOBOI MHPOPMAIINH, XOTSI CYIIECTBYIOT U IPyTHE.

KavecTBo Takoit oiinppoBKY 3ByKa oTipefieisieTcs, CieJoBaTeTbHO
2-M$I XaPaKTePUCTUKAMU ayAUO0AJAINTePa: PA3PSALHOCTHIO
(rryOMHOM KOAMPOBAHMS 3ByKa) M YaCTOTOM TMUCKPETU3ALIHH.

VIMeHHO OT paspsiIHOCTU 3aBUCHUT JOCTOBEPHOCTD
BOCCTAaHOB/IEHMSI GOPMBI BOJIHBI, a C/IeIOBAaTEILHO OKPacKa
(TemOp) 3ByKa.

Pa3psimHOCTH yKa3bIBaeT C KAaKOH TOYHOCTHIO IIPOUCXOZST
M3MeHEeHHUs aMIUTUTYIbI aHAJIOTOBOTO CUTHasa. TOYHOCTH, C
KOTOPOU NpH olfuPpPOBKe TepeaeTcss 3HaYeHUe aMITTUTYbI
CHUTHAJIa B KOXIbIM 3 MOMEHTOB BpeMeHH, OonpeiessieT
Ka4eCTBO CUTHaJIa Moc/ie MUPPO-aHaIOTOBOTO MpeoOpa30BaHUS.



MMeHHO OT pa3psiIHOCTH 3aBUCHUT IOCTOBEPHOCTHh BOCCTAHOBJIEHHS
(GOPMBI BOJIHBL:

Borpoc o BeiOOpe 4acTOThI AUCKPETU3AIMHU Ta/TIEKO He TTPa3aHbIH, T.
K. OT Hee 3aBUCUT TAKOE KQ4eCTBO 3BYKQ, KaK BbICOTA.

YemoBedeckoe yxo CIToCOOHO pa3/iMyaTh 4YaCTOTHI OT 30 ['11 10 20
k['11. EcimugactoTa He OyzeT 6ojiee YeM B IBa pa3a IMPEBHIIIATH
YaCTOTY BepXHel I'PAHMIIbI C/IBIIITMMOTO 3BYKOBOTO AWAIla30Ha, TO
Ha BBICOKHX YAaCTOTAX OYAYT MPOUCXOAUTH ITIOTEPH.

KonuyecTBO M3MepeHUii CUTHA/IA B CEKYHTY IO/DKHO OBITH OOJIbIIIE,
yeM KOJTM9IeCTBO Ko/ieOaHUM 3a TOT YKe IIPOMEXYTOK BpeMeH!.
Ecnm yxe wacToTa AricKkpeauTanuy OyZeT 3HaYUTETbHO HIDKe
YaCTOTHI 3BYKOBOM BOJIHBI, TO AMIUJIUTY/IA CUTHAJIA yCIeeT
HEeCKOJIbKO Pa3 U3MEHUTHCS 3a BpeMs MeXy U3MePEeHUSIMHU, A OTO
IIpUBeJIeT K TOMY, YTO IIUPPOBOU OTITEYATOK OyIeT HECTH
XaOTUYIHBIH Habop AaHHbIX. [Ipu M po-aHamoropom
peoO6pa30BaHUM TaKOM CeMIUT He TTlepelaCcT OCHOBHOM CHUTHAJI, a
TOJIBKO BBIZJACT LIIYM.

CyiecTByeT cieliianbHas TeopeMa HakBucCTa, COTJIacCHO KOTOPOU
4aCcTOTA OLMPPOBKHU 3BYKA AOMKHA KAK MUHUMYM B 2 pa3a
MPEBBILIATh MAKCUMAJIbHYIO YaCTOTY, BXOASLIYIO B COCTaB CIIEKTPA
CUTHaJIA.



HacToTa MOXeT IIPUHUMATD 3Ha4YeHUs1 oT 8 10 48 Kkl 1. Ham ep,
p VICM PEYH BIIOJTHE JOCTaTOYHO YaCTOThE AVCKPETHU3aL[UN
= 8 kI'l. PesyaibraT mpy 3TOM IOIy4aeTCs XOTS M He O/IeCTSIUH,

HO peyb OyzleT Ierko pa3bopyYrBa, MPUMEPHO TaKasl, KaK Mo
TenedoHy.

[Tpm 3anmcy Ha KOMIAKT-AVCKYA UCITOIb3YIOTCS T/TyOHA
KOAWPOBAHUWS, paBHas 16 pa3psiaM M 4aCTOTa AUCKPETU3all1u,
paBHas 44032 ['n. [Ipu yacrore B 8 kl'L — KayecTBO 3ByKa
COOTBETCTBYET Ka4eCTBY PAAUOTPAHCASALUU; IPU YacToTe 11 Kl 1
— KaK y TesiepOHA; MPH YacToTe 22 KI'If — KaK y KacCeTHOTO
MArHUTOQOHA; TPH YaCTOTe 44 KI'1 — KaK Y KOMHAKT-AUCKA.

Ha coBpemenHbie 1idppoBbie 3BYKOBbIE YCTPOMCTBA
YCTAaHABIUBAIOTCS 20-OUTHBIE MpeoOpa3oBaTeu. 3BYK TaK U
OCTaeTcs 16-OUTHBIM, TTpeoOpPa30BaTe/TH MTOBBIIIIEHHOM
Pa3psITHOCTH YCTAaHAB/IMBAIOT JIJIST Y/TyYII€HHS] KaueCTBa 3aIlMCH
Ha HU3KHUX YPOBHsSX. TakuM 00pa3oM, yeM OosIblile pa3psiTHOCTD
M 9aCTOTa JUCKPETU3AIMH, TEM TOYHEE TIPE/ICTABISIETCS 3BYK B
nudpoBoii popMe, HO TeEM U OOJIBIITHE PeCYPChl KOMIThIOTEPA
3aTPAYMBAIOTCS Ha DTO MpeJICTaB/IeHUe.



BechbMma BhiCcOKUMeE elile 15T Hadasia 9o-X IMapaMeTpbl UPpPOBOTO
3BYKa 16-0UT/44.1 K[ ceifuac MOTYT CYNTATHCS TUTTH
MHHUMAaJIbHO TOTTyCTUMBIMU /IS TOHSATHH KQaYeCTBEHHBIN 3BYK'
u "Hi-Fi".

B cTryauitHO# paboTe MpPONCXOAUT Tepexo, Ha CTAaHAAPT 24
6uTa/96 KI'1', KOTOPHIN MO TEOPETUYECKHU AOCTHKUMOMY
KauyeCTBY MOKA 3aMeTHO MepeKpbiBaeT BO3SMOXKHOCTHU
CYLIEeCTBYIOIINX 3BYKOBBIX CHCTEM.

BHYTpuU cTaHzapTa "KOMMNAKT-AWCK , OTPAHUYE€HHOT'O CBOUMHU 16
paspsaMu U 44.1 K['1[ 4aCcTOThI AUCKPETU3AINU, UCITOIb3YeTCS
npeo6pa3zoBaHue IIMPPOBOTO 3BYKA MO, OOJIBIIYIO YACTOTY
OUCKPETU3ALMU U Pa3psSIHOCTD C MOC/IeAyolei
WHTEPIIO/ISL e IPOMEXXYTOYHbIX 3HAYEHU M.

Camo 1o ce6e 3TO He y/Iy4lllaeT KadyeCTBa 3ByKa, OHAKO MO3BOJISIET
3aMEeTHO CHU3UTH MOT'PEIIHOCTH, BO3HUKAIOLIME U3-3a
HeuzaeanbHOCTU LIAIl, puABTPOB M TPOYNX 37IEMEHTOB TPAKTA.



3. 3agaumn ﬂ —
QY CHAOBMUE: onpenenute KOHH‘{WTH, ecu

Pa3psAHOCTH 3BYKOBOU IJIATHI 5 OUT
REIEEHMUE -S> =3>
OTBET: 32 ypOoBHSI TPOMKOCTHU

2) YCJIOBHUE: onpenenute 00beM MaMATH AJIsSI XPAHEHMSI
i poBoro ayarodaiisa, BpeMs 3By4aHUs KOTOPOT'O COCTABJISIET 1
MHWHYTA OIPHU YaCTOTe JUCKPeTU3aluu 44032 'l v pa3psigHOCTH 8
ourt (oTBet gatite B KO)

3) YCJIOBHME: onipeieiiTh A/IMTEIBHOCTD 3BYYaHUS IIMPPOBOTO
ayauodatiina, 3aHUMaroIero oovseM 0,5 M6, eciiv oH o1ppoBaH ¢
4aCTOTOM 44 KI'11 16-1 pa3psaHbIM ayaroaZanTepoM (OTBET AaTh B
CeK, OKPYIJIMB /IO 11€JIOT0 3HAaYeHM 1)

4) YCJIOBHUE: onpenenuTe mMMpUHY IMTOTOKA 3BYKOBOTO (aiiia, eciu
3aJIaHHBIN HAOOp rPOMKOCTEM COCTaB/sIeT 128 ypOBHEMH, a 4acTOTA
aruckperusauuu 8 Kl'g,

(oTBeT naTh B OUT/CEK)



OTBeTsI:
2) PELLIEHUE: mmmipuHa motoka=44032 ['1r x 8 6UT = 352256
ouT/Ccex

o0beM Paiina = 352256 OUT/ceK X 60 ceK =21135360
out=2580 K6

OTBET: 2580 kb

3) PEILIEHME: mmnpuHa motoka=44000I'11 x 16 6UT = 704000
ouT/Ccex

IIUTEeTBbHOCTD = 0,5 X 23 / 704000 = 5,95CeK ~6CeK
OTBET: 6 cex
4) PELLIEHHUE: Tak KaK ypoBHeii — 128, TO paspsifHOCTb
ayauoaganTepa — 7 our (27=128)
IIMPUHA MOTOKA = 8000 I'1] X 7 6UT =56000 OUT/CEK
OTBET: 56000 6uT/cex



4. UCHOBHbIe BUAbl 3BYKOBb
MMNbIOTEPHbLIX PanIoB.

OurdppoBaHHBIN 3BYK MOXKET OBITh COXpAaHEeH BO BHEIIIHEH ITaMsITH B
BH/le 3BYKOBOTO (paiia.

3BYKOBOU datin — 3T0 aiin, XpaHSIIUN 3ByKOBYI0 MHPOPMAIIHIO B
YK C/IOBOM ABOMYHOM popme. 3BYKOBBIE (aiiibl B CBOIO OUepeib
TOXXe OBIBAIOT PA3HBIX TUIIOB B 3aBUCUMOCTH OT CITOCO0a
KOAUPOBaHUSI, METOJA U3B/IeYeHHUs 3BYKOB.

OauH 1X CaMbIX PACTIPOCTPAaHEHHBIX TUTIOB 3BYKOBBIX (PAIOB — 3TO
waveAudio, niu kopotko wav . [lanHbii popMaT obecrieynBaeT
O4YeHb XOpolliee Ka4yeCTBO, HO UMeeT OOJIbIII0N 00'beM 3BYKOBOTO
datina. 74 MUHYTBI 3By4aHUS TaKOTO popMaTa 3aHUMAIOT 640
Mo6aiiT, To ecTh 00'bEM JIa3€PHOTO AUCKA.

®opmat waveAudio MCTIOMB3yeTCsI B My3bIKa/IbHBIX JIA3€PHBIX
avickax. YToObl yMEHBITUTH 00'hEM, 3aHHUMaeMbIi OITUPPOBAHHBIM
3BYKOBBIM CUTHAJIOM, TPUMEHSIIOT Pa3/INUHbIe A/ITOPUTMBI
CKaTUS.




B nmociegHuMe roabl LIMPOKOE PACIIPOCTPAHEHHE IOy YU I c])gp)zla"l‘/
MP3; o BarOII A OJ1bKO MeHblllee KQ4eCTBO TI0

__cpaBHEHMIO ¢ $OpMaTOM .wav , HO U 00'beM TaKou popMaT
3aHMMAaeT MPUMEPHO B 10 pa3 MeHblIlle. JTO MO3BOJISIET HAa OJTHOM
JIa3€pHOM JIMCKe YMelllaTh MY3bIKY OOIIei ITNTeTbHOCTH He 74
MWHYTBI, a LJe/IbIX 740 MUHYT!

O06a BbIlIeNTepeYrCIeHHBIX TUIA (aiiIOB MOTYT COIEPXKATh JTI00YIO
3BYKOBYIO MH(POPMAIIHIO - MY3bIKY, p€4b, TPUPOIHBIE U IPYTHE
3BYKH (XapaKTepu3yeT IMyOrHY KOAUPOBAHMS ), U TEKYIIMM
YpOBEeHb U3MePSIeMOT0 CUTHAJIa OKPYI/IIETCS A0 O/VKANIIero us
HUX.

MN3mo)xeHHBIN MeTOo I, TpeoOpa3oBaHUS 3BYKOBOH MHPOPMAITUU
I71s1 XPAHEHUS B IAMSATU KOMITBIOTEPA B OUepeHOU pas
MOATBEPIKIAET y)Ke HEOJHOKPATHO OOCY)XIABUIUICS paHee

Te3uC: M100ast nHPOPMAIINS IS XpPaHEHUS B KOMITbIOTEDE
IPUBOAUTCSA K IMDPOBO dopMe U 3aTeM TepeBOAUTCS B
IBOUYHYIO CUCTEMY.

Termrepb MbI 3HaeM, YTO ¥ 3BYKOBasi THPOPMAITUS He SIBISETCS
HMCK/TI0YeHWEeM U3 3TOTro PyHZaMeHTaIbHOTO MpaBUIa.



XapaktepucTukinrBuael
nporpamMm.

Koneb6anwme, koTopoe nMeeT Harboiee HU3KYIO YaCTOTY, HAa3bIBAIOT
OCHOBHBIM TOHOM, APyTHe - 00epPTOHAMMU.

TeMOp - pazHOe KOMTUYECTBO 00€PTOHOB, MPUCYIINX TOMY WU
MHOMY 3BYKY, KOTOpO€ TIpUAAeT eMy 0COOyI0 OKPACKY.

OT1rmynie 0OJHOTO TeMOpa OT APYTroro 0OYCIOBIEHO He TOTBKO
YUCJIOM, HO U HHTEHCUBHOCTHIO 00€PTOHOB, COIPOBOXXIAIOIIHX
3By4aHHE OCHOBHOTO TOHAa. IMeHHO M0 TeMOPY MBI JIETKO MOYXEM
OT/TUYUTDH 3BYKH POSI/ISI U CKPUITKU, TUTAPbI U PIeHTHI, y3HATh
r0JI0C 3HAKOMOT'O Ye/I0BeKa.

My3bIKaTbHBIN 3BYK MOXKHO XapaKTEePHU30BATh TPeMs KaYeCTBAMMU:
TEeMOPOM, T. €. OKPACKOM 3ByKa, KOTOPasi 3aBUCHUT OT GOPMBI
KoJieOaHUM, BBICOTOM, OIIpe/Ie IsIONIeicss YMC/IOM KoleOaHUH B
CeKyHIy (4acTOTOl), U IPOMKOCTBIO, 3aBUCSIIEI OT
MHTEeHCUBHOCTH KOJIeOaHU.




Ecnn nmeeTcst KOMIOBIOTED, Ha KOTOPOM YCTAaHOBJ/IEHA CTYAUHAS
3BYKOBAA IUIATa, C noAxIoYeHHbIMI k-Hel-MIDI-xmaBuarypoit u
MUKPO(POHOM, TO MOXXHO pabOTATh CO CEIIMATU3UPOBAHHBIM
MY3bIKaJIbHBIM ITPOTPAaMMHBIM O0OecriedyeHueM.

Ycno0BHO ero MOXXHO pa30oUTh Ha HECKOJIBKO BUOB:

1) BCeBO3MOXKHBIE C/Ty)KeOHbIe MPOIrPpaMMbI U JpaiiBepHlI,
npegHasHAuYeHHbBIE 151 paOOThI C KOHKPETHBIMU 3BYKOBBIMU
JIaTaMM U BHEITHUMU YCTPOMCTBAMU;

2) ayIMOpeIaKTOPhI, KOTOPhIE IIpeTHa3HAYeHbI 1151 pabOThI CO
3BYKOBBIMH (aiislaMU, TO3BOJISIIOT TPOU3BOAUTD C HUMH JTFO0ObIe
oTepaliu - OT pa30MeHus HAa YaCTH 0 BHECEHUS
crie1idpPeKTOoB,;

3) MpOTrpaMMHbIe CHHTE3aTOPbI, KOTOPbIE MOSIBUIMCh
CPaBHUTEJIBHO HEZJABHO Y KOPPEKTHO Pab0OTalOT TOTHKO Ha
MOIIJHBIX KOMIIbIOTepax. OHU MO3BOJISIIOT SKCIIePUMEHTHUPOBATh
C CO3ZJaHUEM Pa3/IMYHBIX 3BYKOB; U I pyrue.

K mepBotii rpy1imne oTHOCSTCS Bce CTy)KeOHbIe IIPOrPaMMbl
OomnepariOHHOU CUCTEMBL.



Tak, Hampumep, win 95 1 98 UMEIOT CBOM COOCTBEHHBIE
MPOTPaMMbl MUKIIEPHI U YTUTHTHI-AASI BOCTTPOU3BEAEHU ST 1IN
3aTMCH 3BYKa, TPOUTPBIBAHUS KOMITAKT-AVCKOB U CTAaHAAPTHBIX
MIDI - ¢arinoB. YcTaHOBUB 3BYKOBYIO IJIATy MOXKHO TP
TIOMOIIIM STUX ITPOTPAaMM ITPOBEPUTH €€ PabOTOCITOCOOHOCT.

Hanmpumep, nporpamma Ponorpad npeaHasHayeHa J1Jist pabOThI C
wave-daitamu (Paiiasl 3ByKosamnvcu B dopmare Windows). OTu
datinel MeroT pacimpenre . WAV

JTa MporpamMMa npeaoCTaB/seT BO3SMOXXHOCTh BOCITPOU3BO/IUTD,
3alMChIBATH U PeJAKTUPOBATH 3BYKO3AMUCH IPHEMAMH,
aHAJIOTUYHBIMU MTpreMaM paboThl C MATHUTOPOHOM.
YKenarenbHo as pabotel ¢ PoHOrpaPoM MOAKITIOIUTH
MUKPOQOH K KoMIIbIoTepy. Ec/ii HeoOXoaMMO cienaTsb
3BYKO3AITUCh, TO HY)XHO OIPeIeTUThCS C KAYeCTBOM 3BYKQ, TAK
KaK IMEHHO OT Hee 3aBHUCHUT IMPOAO/DKUTETFHOCTh 3BYKO3aITHCH.
Bo3MoykHast MpO#O/MKUTENBHOCTD 3BYYaHUSI TEM MEHbIIIe, YeM
BbIllIe Ka4eCTBO 3anucy. [Ipu cpesHemM KadecTBe 3aITUCU MOXXHO
yIOBIETBOPUTETBHO 3aMTMCHIBATH PeUb, CO37aBasi paiiIb
MIPOJIO/DKUTETBHOCTHIO 3BYYaHHUsI 10 60 cekyH/. [IpumepHo 6
CeKyH/; OyZeT MPOAO/DKUTENBbHOCTD 3alTUCH, UMEIOIasi Ka4yeCTBO
MY3BIKaJIbHOTO KOMIIAKT - TMCKA.



Ho g/151 TOro 4TOOBI 3amrcaTh 3ByK Ha KaKOW-HUOYIb HOCHTeJI/bero/
HyWTWeﬂaewﬂ

€ TIOMOIIIbI0 MUKPO(dOHa.

Cambie mpocTbie MUKPOPOHBI UMEIOT MeMOpaHy, KOTOpast
Kosie6sieTcs o7, BO3/eiicTBHEeM 3BYKOBbIX BoTH. K MeMOpanHe
pUCOoeIMHEHA KATYIIKaA, TTepeMeaiIasicss CAHXPOHHO C
MeMOpaHOU B MAarHUTHOM TTojie. B Karyliike BO3HUKaeT
nepeMeHHBIN dJTIeKTpUYecKui ToK. Mi3MeHeHMst HanpspKeHM s
TOKa TOYHO OTPAXKAIOT 3BYKOBbIE BOJTHBI.

3BYKOBBIE BOJIHBI IIPY TOMOIITH MUKPOQOHA ITPeBpaIIaioTCs B
AHAJ/IOTOBBIY IIePEMEHHBIN DJICKTPUYECKUUN CUTHAJL.
[lepeMeHHBIN 2JIEKTPUUYECKUM TOK, KOTOPBIU MOSB/ISIETCS HA
BBIXO/le MUKPO(OHA, Ha3bIBA€TCSI aHAIOTOBBIM CUTHAJIOM.

OH ITpOXOAUT Yepe3 3BYKOBOM TPAKT U MOTAZAeT B aHAJIOTO-
1rdpoBoit mpeobpasoBatensb (ALIIT) - ycTpoiicTBO, KOTOpOE
nepeBOAUT CUTHAJ B iippoByto popmy. Eciim ctonp3oBaTh 8-
OHTHOE KOIHMPOBAaHHE, TO MOXXHO TOCTUYb TOUHOCTb U3MEHEHU S
aAMIUTUTY/IbI aHAJIOTOBOTO CUTHAJIA JI0 1/256 OT ITMHAMUY€eCKOTO
myariasoHa Hu¢pPoBOro ycTpoicTsa (28 = 256).



Ecm rcrionp3oBarh 16-0MTHOE KOAUPOBaHWE JIJIS IPeICTaBIeHUS
3HAYeHUU aMHEAATYABI 3BYKOBOI'O CUTHAJ/IA, TO TOYHOCTh U3MEPEeH NS
BO3pacTeT B 256 pa3. B coBpeMeHHbBIX MpeoOpa30BaTe/IsIX IPUHSTO
HCIT0/Ib30BaTh 20-OMTHOE KOAWPOBaHUE CUTHAJIA, YTO MO3BOJISIET
MTOTy4aTh BBICOKOKAYeCTBEHHYIO OITM(PPOBKY 3BYKa.

bnaromapst BBICOKOMY KadyeCTBY M PPOBasi TEXHUKA CTPEMUTETHHO
«BpBIBaeTCsI» B Hall oM. COT/IacHO MPOTHO3aM, B 21 BeKe OoJIbIast
4acTh OBITOBOM ayAWO- U BUJEOTEXHUKHU OyZeT ¢ pOoBOH.

6. 3agaum.

1. [logcuuTaTh, CKOJIBKO MecCTa 6y,zgeT 3aHMMATh OJHA MUHYTA unc])pOBoro
3BYKa Ha YX€CTKOM JUCKe UJIU JTI000M APYTroM uHc])pOBOM HOoCHUTele,
3aIIMCAHHOTO C YaCTOTOM

a) 44.1 KI'u; 0) 11 k['1; B) 22 KI'11; ) 32 K['11
Y Pa3psTHOCTHIO 16 OUT.
Pewenue:

a) Eciiu 3ammmcpIiBalOT MOHOCHUTHAJI C YaCTOTOM 44.1 K['1I, paspsiAHOCTHIO 16
ouT (2 6aiiTa), TO KOKAYI0O MUHYTY aHAIOTO-IIMPPOBOIA
npeoOpa3oBaTesb OyZieT BbhIIAaBATh 441000 * 2 * 60 = 520000 OaMT
(mpumMepHO 5 M6) AaHHBIX 00 AMIUTUTYZE aHA/TOTOBOT'O CUTHAJIA,
KOTOPBIM B KOMIIBIOTEPE 3aIlIMCHIBAIOTCS Ha XECTKUU JUCK.



Ecau 3anmuchIBaloT CTEpEOCUTHAJT, TO 1058000 6aiT (0K0J10 10 MO6)
0) AJIST 9aCTOT 11, 22, 32 KI'I pacyeTsl TPOU3BOAATCSA AHAJIOTUYHO.

2. Kakoit nuHPpopManiroHHbIN 00beM NMeeT MOHOAYAHMOo(aii I,
ITATETbHOCTh 3By9aHHUSI KOTOPOTO 1 CEKYH/Ia, TP CpeHEM
KauyecTBe 3BYyKa (16 6uT, 24 KI'11)?

Pewenue:
16 OUT * 24000 = 384000 OUT = 48000 OaUT = 47 KbaiT

3. PaccuuraiiTe 06beM cTepeoayanodaiiia JIHUTENHBHOCTHIO 20
CEeKYH/I TIPH 20-OMTHOM KOJHMPOBAHWUH U YaCTOTE AUCKPEAUTAIIH

441 KI'L,
Pewenue:

20 OUT * 20 * 44100 * 2 = 35280000 OUT = 4410000 OAUT = 4.41 M6

4. OnpenennTh KOJIMYECTBO YPOBHEN 3BYKOBOT'O CUT'HAJIa MPU
HICIIO/Tb30BaHUH YCTApeBIINX 8-OUTHBIX 3BYKOBBIX KapT.

Pewenue: K =28 =256.



