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1. OCHOBHbIE CBEAEHUA O 3BYKOBbIX BOAHAX

1.1. XapakrepucTuku

3ByKOBass BOAHA — IIPOIIECC PACIIPOCTPAHEHUS B CIIAOIIIHOM cpeie 00beMHBIX
nedopmanui.

yacTota
KonebaHuM

OCHOBHBIE
aMMNAUTYAa

XapakrTe- <
KonebaHui
PHUCTHUKHU

AAMH@ BOAHDI

SHEeprna
BOAHbDI

3a6aBHO, 3aMETHUTh, €ECAHU JANHHA BOAHBI OoabIIle PacCCTOAHUA MEXKAY
yaiaMH1 9€AOBEKAa, TO OH HE CMOZKET OIIPEACANUTE OTKYyda UAOET 3BYK.



OHepPrusi BOAHbI

HHTeHCHBHOCTB 3ByKa [2%].

OHepryug IepeHoCHMas BOAHOH uepes

Y A e % . f,féﬁ:ml{y}o IIOBEPXHOCTD B €UHUILY Bpe
U30bITOYHOE MaBAEHHE, BO3SHHUKAIO- = 1 . @ .

IIIE€ B PE3YABTATE MIPOLOABLHOTO KO- 2 pV’

AebaHUg YacCTHUI] BBI3BAHHOTO IIPO- * dPy — 3BYKOBO€ IaBAEHHE;
XOXKIEHHUEM 3BYKOBOM BOAHBIL. * p — IIAOTHOCTE CPEDI;

* V — CKOPOCTH 3BYKa B CPEIE;

HOpOI‘ CABIIIHMOCTH — MHHHMAaAABHOC 3HAYECHHUE MHTEHCHBHOCTH 3ByYKa, BOC-
IIPHMHUMAaEMbIM 9€EAOBE€IECKHUM YXOM.

HOpOI‘ CABIIITHUMOCTH 3aBHCHUT OT 4aCTOThI SBYKOBOfI BOAHBI. MUHHMMAaABHOE 3Ha-

4eHMe AEXKUT B yacTore 2 KI'I{ u cocraBasier 10712 [f].

ITopor GOA€EBOrO OIIYLIEHHS — WHTEHCHBHOCTH 3ByKa BBI3LIBAIOIIETO GoAe-
BbI€ OILIyIIIEHUS.

[Topor 6OAEBOTO OIIYIIEHHsS He 3aBHCHT OT YaCTOThI 3BYKOBOI BOAHBI. 3Haue-
Hue cocrasaster 10 [2f].

1.2. 3akoH Bebepa-PexHepa and 3BYKa

Teopemma 1 (3akoH Bebepa-Pexuepa). Cayx oOuHakogo oyeHusaem pasHole
OmHoOCUMenbHble USMEHEHUSL CUMbL 38YKA.

1.3. Norapuémunuyeckas LiKana
I
L= logI—0

e |, — MHTEHCHUBHOCTE B beaaax;
* | — UHTEHCUBHOCTb;

* [y — IIOPOT.



1.4. Mpumepsl

ITym I'pomkocTs
doHOBEIH 10 onb
Tpancnopt 70 nb
OpkecTtp 90 nb
Haymmauku 100 ob
PeakTuBHBIN ABUTATEAD 120 nb
BoaeBoii mopor 130 ob

1.5. CnekrtpanbHOE NpeACTaBAEHME 3BYKa

3BYK IIpeacraBuM B BHAEC CIIEKTpPaA:

r(t)=X-sin(2-7-f-t+¢);

x(t)

X X

N
ol
S

—-X

[azke OeAbI¥ IITyM ONpPeACTaBUM KaK CyMMa FrapMOHHUK, HO HE CHHYCOUJAABHBIX,
a UHTerpaAbHbBIX.

x(t)

X

N
NI
W

Y(x):22k+1 “A-sin(2-(2n+1) - nFx)
n=0

* A — amnautyaa,;

e f — gacroTa.



M300pas3um 1nepBbIH YAEH paaa:

x(t)

X

o
13

-X
H3006pa3umM nBa YaeHa psaa:

(1)

X
ol 5 3\
—-X
H306pa3umM TpH YaeHa pana:
(1)
X
I
—-X
M306pa3umM deThipe YaeHa paaa:
(t)
X
ol 5 3| =




M300pa3umM gecsaTh YA€HOB psiaa:

-X

HabAromaembie ropObl (OCIMAAIINY) Ha3bIiBatoTCs 3P derTom I'mbbca.
TakuM 00pa3oM MOZKHO U300pa3UTh 3ByKOBOH CIIEKTpP Ha rpadHUKe:

A TrapMOHUHK

0 1f 3f b5f 5f  f
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< UckaxeHunsa n apodeKkrtbl >

2. \MHEeUWHbIE UCKaXEeHUA

HckaxkeHHe — H3MeHeHHe (pOPMBI CUT'HaAA IIOCAE IIPOXOKAEHUS YEPE3 IAEKTPO-
aKyCTUYECKHE YCTPOMCTBA.

NckaxeHunsa

Henumnetiroe

AunetiHoe

2.1. \MHEenHoe ncKaxeHue

AuHeHHOe HCKalKeHHE — HCKazKE€HHE, KOTOPOE IIPOABAAETCA B HEOAMHAKOBOM
YCHUA€HHHU II€EPpEAAYHN HAU BOCIIPOU3BEACHUHN PA3AHMYHBIX TAPMOHHK, COCTaBAdAd-
IO X 3BYKOBOﬁ CHUTHaA, HE3ABHCHMO OT UX YPOBHA.

[asi caAydae crieKTpa IPOUCXOAUT U3MeHeHHe Koa(ppuiineHToB pana Pypre. 13-
MEHSIETCSI TOABKO aMIIAUTYJa Habopa rapMOHUK.

[Ipu U3MepeHuH UCKaKEeHUH HUCIIOAB3YEeTCHd AorapudMudecKas popmyaa:

X
V() =201g 3o

2.2. NIcKka)XeHUsa B MHOFoKaHaAbHbIX CUCTEMAaX

HckaskeHHs B 9TUX CHUCTEMax dallle BCETO0 CHUMMETPUYHBI. BriaeasioT 3 BUIa
pazdaraHCHUPOBKH CHUCTEMBI.

11



PaszbanaHcupoBka

gasosas <nepexodeLe nomexLD
| epomrocmu )

PaszbasaHCHPOBKa T'POMKOCTH — SIBA€HHE, IIPU KOTOPOM, KaKOM-TO KaHaA
MHOTOKaHaABHOM CHUCTEMBI II€PEAET 3BYK I'POMYE.

dazoras pasbasaHCHPOBKa — SIBA€HHE, [IPHU KOTOPOM, Pa3AMYHbIE KAHAABI
MHOT'OKaHAaABHOH CHUCTEMBI IIEPEAIOT CUTHAA C PA3HOM CKOPOCTHIO.

Hepexo,r.mme IIOMEXH — dBA€HHE, IIPH KOTOPOM, CHUTHAA U3 OJHOIO KaHaaa
MHOT'OKaHAaABHOM CHCTEMBI IIPOHUKAET B /:prroﬁ KaHaaA.

12



3. HeAnHenHble ncKkaxeHus. lMomexu n wymbl

HeAuHeHHOe HCKaxKeHHEe — 3aKAIYaeTCs B U3MEHEHUU Habopa rapMOHUK,
OOBIYHO BBIIIIE OIIPEAEACHHON YacCTOTHI.

Oco0eHHOCTB: CTEIIeHb IPOSIBAEHUS 3aBUCUT OT aMIIAUTYIbI BXOHOT'O CUTHAAA.
KoadduiimeHT rapMOHHUK:
Vel a3+t
- o

K - 100%

¢ Tp — aMIIAUTyJda BBIXOJHOI'O CUTHaAQ,

* 2..T, — aMIIAUTYIbl HABE€ICHHBIX TAPMOHUK.

3.1. lMpuMmepbl HEAUHENHDBIX UCKaXEHUN

3.1.1. MNeperpyska

OT0 MCKazKeHHE YaCTO HUCIIOAB3YeTCH OAs «0DOTaIlleHHus» 3ByKa, HAIPUMeED AL
SAEKTPOTHUTAD.

x(t)

X

N
NI
o

1
ol

3.1.2. HTEpPMOAYAAUMOHHbIE

Boaee MOIITHBIM HU3KOYACTOTHBIH CUTHAA BbI3BIBAET aMIIAUTYIHYIO MOIYASIITHAIO
y 6oaee cAaboro BBICOKOYACTOTHOTO CUTHAaAA.

13



3.1.3. buenue

Buenne — 310 mogBA€HUE PAa3HOCTHON 4aCTOTHI IIPU BO3AEHUCTBUY HA HEAUHEMN-
HYIO CHUCTEMY OBYX CUTHAAOB C OAM3KHMMH YaCTOTaAMH.

3.2. NMomexu

ITomexwu IIOPOXOAI0T B BBIXOAHOM CHTHAAC TAPMOHHKH, KOTOPEIE HE 3aBUCAT OT

BXOOIHOT'O CUTHaAA.
[Momexu

IlymsbI. HaBoakH.

OTo momMexu Mopoxkaa- OTo moMexu MopoxKaae-
€Mble CaMHM YCTpPOH- MbIE OKpyZKalollen cpe-
CTBOM. JOH.

YPOBCHB OIyMOB M HABOJOK MOZKHO OLI€HUTH C IIOMOIIIBIO (bOpMYABIZ

U:20-logUUn .

14



4. LUndposon cnocob npeacTaBAEHUA 3BYKa

@peACTaBAeHMG 3ByKaD

Anasorosoe.
N3meHeHHME 3BYKOBOTO
JaBA€HHUS  IIPOIIOPIIH-
OHAABHO U3MEHEHUIO
Apyro¥ dusuyeckoun
BEAWYUHBI.

KBaHTOBaHWE

15

IIundpoBoe.

[Tpu 3anucu nepuoguye-
CKO€ HU3MEPEHHE MTIHO-
BEHHBIX 3HAYEHUH 3BY-
KOBOro naBacHUd. llpm
3TOM BO3HHUKAET IIOCAE-
JOBATE€ABHOCTBb YHCEA —
IU(POBOYM CHUTHAA, BBI-
paskeHue UCXOAHBIX 3BY-
KOBBIX JAaHHBIX.

4.1. AHanoroBo-LMPpoBOE Npeobpas3oBaHMe

AUCKpe-

TM3auma




4.1.1. Ouastpaumsa

PHABTPAIHA — OTCEYEHHE BCEX CHT'HAAOB, YAaCTOThI KOTOPBIX BBIIIIE YEM 4a-
cToTa, KoTopad Tpebyercd Iag mpeobpa3oBaHUs.

'panunia Ha KOTOPOU (PUABTP Cpe3aeT YacTOTy dallle BCETO HMEET
mupuHy 2 KI'II.

OBepCcOMNIAHHT — (PUABTPAIINA Ha BBICOKOU 4acCTOTE.

x(t) x(t)

X Wﬂ” X

t t
op 7 3% 7 o3 3|5 7
~X ¢

4.1.2. AMcKpeTusauus

JAHcKpeTH3alHA — IIPOLIECC B3ITHUS OTCUYETOB HEITPEPHIBHOTO BO BPEMEHU CHUT-
HaaAa B PaBHO OTCTOSIIIHE APYT OT Apyra BPEMEHHBIX TodkKax. HHTepBaA mHC-
KpeTH3allHH — UHTEpPBaA BpeMEHU 4Yepe3 KOTOPbIH IPOU3BOAUTCH B3SITHE OT-
CYETOB.

Teopemma 2 (KoreabHukoBa-HatikBucra-Illlenona). CuzHan, cnekmp uacmom,
Komopoeo 3aHumem obnacms uacmom 00 Fp.x Moskem 6bimb noAHOCMbBIO Npeo-
cmaesier OUCKpemHblMU omecuemamu ¢ UHmepsaiamu He NpusblULaro3uUMuU

1
2 Finax

* yacrora 44.1 k't — crangapt aag Audio CD;

* yacrora 48.0 k['11 — nmpodeccruoHaAbHBIH CTaHAAPT.

16



4.1.3. KBaHTOBaHUe

KBaHTOBaHHE — IIPOIIECC U3MEPEHUS MTHOBEHHBIX YPOBHEH CHUTHAaAQ, TIOAY-
YEeHHBIX B PE3yAbTaTe AUCKPETU3AIUU, C TOYHOCTHIO, OTPAHUYEHHON KOAUYeE-
CTBOM Pa3psa0B, UCIIOAB3YEMBIX A 3AITHCEN 3HAYEHUH.

Ectb 3 cTaHmapTa XpaHeHHs OTCYETOB:

* 1 6bur — 256 ypoBHel CHTHAAOB;
* 16 6uT — 65536 ypOBHEH CUTHAAOB;

* 32 6uT — 4294967296 ypoBHEH CUTHAAOB.

C gaBAeHMEM KBaHTOBAHUS CBS3aHO IOHATHE IIYM KBaHTOBaHHsS. OH paccyu-
ThIBaeTCs I10 popmyae:

P = —(6N +1.8),rme N — KOAHYECTBO pPa3psiIoB.

17



5. AnMHamunuyeckasa obpaboTka 3BYyKa

uHamvmudeckas o6paboTka CAYKUT OAS U3MEHEHHS AHHAMH4YECKOI'o AHamna-
30Ha CHTHaAa.

ﬂunamnqecxui& AHAIIA30H CHIHAaAa — pa3HHlIa MEXAy CaMbIM I'POMKHM H
CaMbIM THUXHWM 3BYKOM.

YeM 1mmpe auarasoH, TeM OOAbIlle pa3HUIlA MEXAY CaMbIM THUXHUM H

caMbIM I'POMKHM 3BYKOM U HA000POT. [JMHAMUYECKHE ITPOIIECCOPhI B
OCHOBHOM IIOKAIOYAIOTCS «B Pa3pPbIB».

OcCHOBHEBIE BHUAbBI JUHAMHWYIECKHX O6pa6OTOK 9TO:

AMMUTEP KOMIMpeCccop

ANHaMHn4eCkKmne

06paboTkn

SKCnaHAEep

18



5.1. Komnpeccop 1 AUMUTED

3amaya KoMIIpeccopa COCTOUT B TOM, UTO Obl CKHMAaTh AHHAMHYECKHH AHa-
nma3oH obpabaTeiBaeMoro curHasa. Komrrpeccop oHHUKaeT YPOBEHb I'POMKUX
3BYKOB U MOBBIIIIAET YPOBEHDb TUXUX.

AumMmuTep TOXKE CKUMaeT IUHAMUYECKHH Auana3oH, HO B OTANYHE OT KOMIIPEC-
copa [eAaeT 3TO KECTKO — He NMO3BOASIeT CHUTHAAY HPeBBIIIATH OIIPEeIeAeH-
HbIN YPOBEHB.

OcHOBHbIE ITapaMeTpPhI:

» ITopor! — ypoBeHEL CUTHAAA, IIPH KOTOPOM cpabaTeiBaeT o6paboTka.

e OTHOmEeHHe? — BeANYMHA YMEHBIIIEHUSI CUTHAAA IIPU IIPEBLIIIEHUS I10-
pora.

Hamnpuwmep, 2 : 1 o03Ha4yaeT, 4YTO IIPU IIPEBBILIEHUH II0pOTa CUTHAA
[OAXKEH OBbITh YMEHBIIIEH BABOE. Y AUMHUTEPA OTOT IIapaMeTp He
peryaupyercd (0€CKOHYHOCTE).

Kommpeccop ¢ oTHolreHueM n : 1, n > 10 paboraeT KakK AUMHU-
TEP.

e Araka’® — CKOpPOCTb cpabaThbIBaHHUs KOMITPECCOPA.
* BaTyxaHHe®’ — CKOPOCTh BOCCTAHOBAEHHSI KOMITPECCOPA.

e YcuaeHHe® — ypoBEHB OGIIEr0 YCHACHUS CUTHAAA HA BBIXOJIE. 3a1a€TCs B
nerbesax, OTPasKaOIINX YBEAMYEHHUEe HAU ocaabaeHUe curHasa. CurHaa
He MOAKEH IPEBBINIATH IOPOT CpadaThIBaAHHUSI.

e MeCTKOE HAH MSIFKOE€ KOAEHO® — OIpeaeAsdeT KEeCTKOCTh cpabaThiBa-
HUS (OTHOLIEHUE AOCTUTAET CBOETO 3HAYEHUS CPpa3y UAU IIAABHO).

IThreshold.

2Ratio.

SAttack.

4Release.

5Gain.

6Hard knee, soft knee.
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5.2. [enT 1 akcnaHAep

OTo0 06paboTKa, IPOTUBOIIOAOXKHAS AUMUTEPY. ECcAN AUMUTED OTCEKAET caMble
TPOMKME 3BYKH, TO T€UT OTCEKAET CaMble THXHE.

Fe¥T IPOIyCKaeT TOABKO T€ CHUTHAABI, YPOBEHb KOTOPBIX ITPEBOCXOAUT 3adaH-
HBIY IOPOT, OCTaAbHBIE OTOpachiBaeT. B 0OCHOBHOM IIpeHa3HaYeH AASI 6OpPHOBI
C LIYMaMH U IT1apa3UTHBIMU CUTHAAAMH (3BYK cocenHero bapabana).

OcHOBHbIE ITapaMeTPhI:

* Ilopor’ — ypoBeHBL CUTHAAA, [IPU KOTOPOM cpabaThIiBaeT o6paboTKa.

b OTHOI.I.IeHHeS — OIIPEOAEAAET HACKOABKO OOAZKEH YMEHBIIATHCA CHUIHAaA,
YPOBEHB KOTOPOI'O HHU2KE IIO0OpoOora. Yaire Bcero moAHoe ocaabAaeHUeE.

Hampumep, 40 [16 — 3T0 IpaKTUYECKHU II0AHOE ocrabaeHUe.

e Atrara’ — CKOpPOCTb cpabaTbIBaHHUs KOMIIPECCOPA.

e Baryxanue!® — cCKOpPOCTH BOCCTAHOBAEHHSI KOMITPECCOPA.

OxrcnaHaep rprubdop OUYeHb ITOXO0XKUHM Ha redT. OTANYHE COCTOUT B TOM, UTO FeUT
NnoHuUXKaem Cu2HaJl HUXKe nopoza Ha onpedesieHHY0 8eSUUUHY, a SKCIIaHaep I10-
HUXKaeT CUTHAA B 3aJaHHOM OTHOIIIEHUH.

To ecTw, ecan y 3agaHo oTHolIeHHe 2 : 1, To mpu Henoctrade 10 ob,
curHaa Oyzmetr noHuxKeHUH Ha 20 1B, a ecAu curHaa Hemocrtaet 2 b,
TO curHaa OyzmeT moHuzKeH Ha 4 n1B. COOTBETCTBEHHO Yy 3KCIIaHAepa
OTHOIIIeHHEe Ha3bIBaeTcd ratio.

"Threshold.

8Range.

9Attack.
10Release.
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HpeILCTaBI/IM CKa3aHHO€ B BHEC mind map.

obpesaer

AMMUTEP

release

attack

attack

release

l Ha
CKOAbKO

threshold

threshold CcXUMaet

threshold

range ratio Kommnpeccop

release

ANHaMn4eCKne

0bpaboTtkn

attack

release

3KCMaHAep

l BO
CKOABKO

threshold
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6. YacToTHaa KoppeKLMa 3BYyKOBOIro CUrHaAa

OcHoBHbIE BUIBI 06pabOTOK:

®HY (LPF):
®BY (HPF);
[TorocoBslit puasTp(BPF);

PexxexkTopHblit (Notch filter) — moaocoBbI#t puabTp, paboTaroniuii B MUHYC;

paduueckuii 3KkBasaiizep;
[lapameTpuYeCKUM 3KBasaizep;

[Taparpaduyeckuil sKkBasatizep — ruOPU IapaMeTpPUIecKoro u rpadu-
YEeCKOTI'0 9KBaaamiepa.

6.1. YacTtoTHble GUABLTPHLI

} OUABTPBI g

HU3SKUX uacmom 8blCOKUX Hacmom

nosiocoawslii
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6.1.1. DUALTP HU3KMX YacToT

@®UALTP HHU3KHUX 4acTOT'! — OTUALTPOBBIBAET BCE, YTO HUXKE 3aJaHHOMU Ya-

CTOTBI.
M
S
o
O
=
Q,
©
~
<

f. — 4actota cpesa

6.1.2. OUALTP BbICOKMX YaACTOT

@®UABTP HU3KHX 4acTOT'!? — OT(HUABTPOBEIBAET BCE, YTO BBIIIE 3aJaHHON 4a-
CcTOThI. YacTo UCIOAB3YETCS OAS IOJABAEHUSI YaCTOT, KOTOPhbIE HE BOCITPUHU-
MaIOTCH YEAOBEKOM. OTH YaCTOThI IEPErPEBAIOT YCTPOUCTRA.

111 PF — Low Path Filter.
12HPF — High Path Filter.
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A rapMOHUK

0 f
fo — 4acToTa cpesa
6.1.3. orocoBbIM GUALTP
M A
S
e
@] I I
E | |
Q, l l
@ ‘ !
r-* | |
< 1 !
: A
0 fcl : fc2 : f

YacTOoTHBIN (PUABTD, B CAy4Yae IIOHUKEHHS, HE cpe3aeT II0AOCY 0 Hy-
Asi. OH TOABKO YMEHBIIIA€T UHTEHCUBHOCTD OIIPEAEAEHHBIX YaCTOT.
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6.2. JKBanamsep

OxBasaH3ep — YCTPOMCTBO MAUW KOMITBIOTEPHAS IIpOorpaMmMa, KoTopas I103BO-
ASIeT BbIPaBHUBATh aMIIAUTY/IHO-YaCTOTHYIO XapaKTEePUCTUKY 3BYKOBOT'O CUT-
HaAa, TO €CTh KOPPEKTHUPOBATh €ro (CUTHAaAa) aMIIAUTYAy U30UpaTeAbHO, B 3a-
BHCHMOCTH OT YaCTOTBI. ODKBasai3ep OOBIYHO HCIIOAB3YETCS OAS YaCTOTHOM
KOMIIEHCcAIUH ITpubopa.

Mo3KHO BOCHPUHHMATH 3KBaAaki3ep KaK COBOKYITHOCTH HECKOABKHX
UABTPOB.

3KBaNan3ep

epaguueckuil napamempuuecKuil

napazpaguueckutl

I'pacduyeckunii — 3KBasaiizep C KECTKO OIIpeaeAeHHBIM HabopoM (PUABTPOB.

'paduyeckuii s5KkBasaizep UMEET OIIPEAEAEHHOE KOAUYECTBO PETYAH-
PYEMBIX TI0 YPOBHIO YaCTOTHBIX IIOAOC, KaXKJasd M3 KOTOPBIX Xapak-
TEePU3yeTCd IIOCTOSTHHOU paboueill 4yacToToM, PUKCUPOBAHHOM IITUPHU-
HOM ITOAOCHI BOKPYT pabouel 4acToThl, a TaKKe Uarla30HOM PEeryAH-
POBKH YPOBHS (OAMHAKOBBIN OASI BCEX IIOAOC).

ITapamMeTpHYeCKHH — BJKBajsaki3zep C KACTOMHU3HUPOBAHHBIM HaAG0pPOM (PHAB-
TpoB. [lapamerpuyecKkuii s3KkBaraiizep ya10OHO HCIIOAB30BATD AT UCIIPABACHUS
KOHKPETHOTI0 JiedpeKTa.

Kazkmasa moaoca mmapaMeTpHdUecKoro 3KBaasaiizepa UMeeT TPU OCHOBHBIX Pery-
AWPYEMBIX ITapaMeTpa:

e meHTpasbHaa'’ wacroTa B reprax (I'm);
* mo6poTHOCTE!? — GespaszmepHas BEAUYUHA,

* YPOBEHB YCHAEHHS UAU OCAABAeHHMSsI BbIOPAHHOL ITIOAOCHI B Aerubesax
(nB).

IMIaparpaduyecKkuii — 3KBajsaiizep rpapUUIECcKOro THIA C PETYAUPOBKO 100-
POTHOCTH.

13pPaBouas.
141Typuna pabodeil TOAOCHI BOKPYT IIEHTPAABLHOMN YaCTOThI, 0603HaYaeTcss 6YKBOi «Qb.
b
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(. T1poCTpaHCTBEHHbIE U MOAYAALMOHHbBbIE 3PPEKTHI

7.1. Xopyc, OaeHpxep, Gasep

DreHAXeEP
(Flanger)

Xopyc
(Chorus)

adpdeKThI

MonayasiioHHble 3(p(PEeKThI OCHOBAHBbI Ha 3a/epP>KKe CUTHAaAa, BBI3BIBAIOIIEH
apeKT U3MeHEHUS BBICOTHI TOHA.

[ag xopyca, paeHKepa, pazepa 3a1epkKa O4YeHb MaA€HbKas, [TOPSIIKa 1eCAT-
KOB MHUAAUCEKYH/. 3a/epKKa CUTHaAa MOXKET U3MEHAThCI BO BpeMeHU. Moay-
AVIPYETCS 3Ta BEAWYHHA IIPU ITIOMOIIM HH3KOYaCTOTHOIrO reHepaTopa.

Odderr 3amepxkka [mc]

dazep 1-6
daeHIKED 7—15
Xopyc 15 —-90

OcHOBHbIE ITapaMeTpPhI:

* yacroTra!® — yacToTa MOAYAHPYIOIIErO T€HEPATOPA;

e ray6una'® — BeAMYMHA OTKAOHEHHS TOHA;

ISRate.
16Depth.
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e o6paTHasa cBaA3b!’ — BeanunHa 06pabOTAHHOIO CHTHAAA, I10ABAEMOTO
Ha Bxo[. OmpesieaseT YHUCAO IIOBTOPOB.

dreHpXep
(Flanger)

lfeed back
Xopyc
Sd)(l)eKTbl (Chorus) ‘

17Feedback.

27



7.2. 9x0

Ixo (Delay) — 3ameprkKa UCXOOHOTO CUTHAAA C IIOBTOPOM.
CyulecTByeT MHOXKECTBO aATOPUTMOB:

* OQUHOYHBIY IOBTOP;
* MHOTOKpaTHBIN ITOBTOP;
* IIOBTOP C U3MEHEHHEM ITaHOPaMBI;

¢ IIOBTOP C PAa3HBIMH BCAMYHMHAMHU 3aACPXKKHU AL ITPABOI'0O U AEBOI'O KaHa-
AOB.

BeanuynHa 3amepkKH o4eHb Ooabinast oT 200 MC 10 HECKOABKHX CEKYH/I.

OObIuHasn.
3amep:KaHHBIM CHUTHaA
He U3MEHseTCs (KAaCCH-
yeckuii digital delay)

C merpamauued 3ByKa.
OMyaupyeTcsa aHaAOro-
BOE 3XO.

OcHOBHbIE ITapaMETPhI:

e Bpems'® — uHTEepBaA BpEMEHU MEXK/Y ITIOBTOPAMHY;

* o6paTHasa cBa3b'° — BeanunHa 06pabOTAHHOIO CUTHAAA, IIOJABAEMOTO
Ha Bxon. OIpeneAsieT YHCAO IIOBTOPOB.

18Time.
19Feedback.
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7.3. PeBepbepaums

PeBepOepanusa — 3To MoApakaHue eCTECTBEHHBIM OTPAKEHUSAM 3BYKOBBIX BOAH
B IIOMEIIeHNH. PeBepOepalia NpuMeHsIeTCs A UMHUTAIlUU aKyCTHKU OKpyzKa-
IoIIero npocrpaHcTBa. [IpencraBageT u3 cebd COBOKYITHOCTBH OOABIIIOTO YHCAA
3a1ePKEK HUCXOQHOTO CUTHaAA C PA3HBIM BPEMEHEM.

AATOPUTMBI (POPMUPOBAHHUS TAKHUX 3a/I€PKEK JOCTATOYHO CAOKHBI U
3aBUCHT OT TOTO, YTO MOAEAUPYETCH.

BpewMms 3a1epXKU BapbUPyeTCs OT AECATKOM 0 COTEH MHUAAUCEKYH/. 3aaepKKa
KaK TaKoBad Ha CAyX He OIylLIaeTcs (B OTAMYME OT 9Xa). BocmpuHUMaeTca Kak
IIpuIaHue HEKOTOPOTO 00beMa 3BYKOBOMY CUTHAAY.

OcHOBHBIE ITapaMeTpPhl:

e Tum u pasMep INoMeleHus>"

BEANYIHUHY 3aCPXKEK.
OCHOBHBIE THIIbI:

— OIIpeeAdeT aATOPUTM peBepOeparuu u

room,
hall,
stadium,
cathedral,
bathroom,

plate,

vV vy vy VvV Vvyyyy

spring ¥ T.n.

e Bpemsa?! — Bpemsa 3Bydyanus peBepOepaIllMOHHOTO XBOCTA (HE IyTaTh C Bpe-
MEHEM 3aepPKKH, Kak y delay).

b 3a/:Lep>KKa Hél‘-IElAa22 — OIIPEOAEALET PACCTOAHHE OT HMCTOYHHKA 3BYKa MO0

OamxkaMIne cTeHbl, TO €CTh BPEMs, Yepe3 KOTOpoe HadyHeTcd peBepbepa-
ITUSI.

B 3aBUCHMOCTH OT aATOpHUTMa MOTYT eIlle 3aaBaThbCs MapaMeTpbl CMEIInuBa-
HUS OTPasKeHHBIX CHTHAAOB U UX JETrpafalliio, 00YCAOBAEHHYIO ITOTAOIIATOIITH-
MM MaTepHuasaMU IIOMENIeHUS.

20Room size/type.
21Time.
22Predelay.
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depth predelay

feedback

15mc —

90 mc “

Xopyc PeBep-
(Chorus) 6epaums

DAeHAXEP
’ (Flanger) 3(])d)eKTbI

feedback

3xo (Delay)

depth ‘ feedback

feedback
1mc —

7MC
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~ CUHTE3 3BYKa >

3ByK AIO00OTO HHCTPYMEHTA UMEEeT BHUI!

Py

ITonnepxka 3aryxaHue

Araka
Attack

Sustain Release

B G
- -----———- -

ATaka — HayaabHas (paza obpa3zoBaHUsS 3ByKa.

IMonnepixkka — paza oOpa3zoBaHUS 3ByKa, CAEAYIOIIas [IOCAE aTaKu. Bo Bpemd
HNOAAEP3KKU (POPMUPYETCS OIIyIIeHNE BBICOTHI 3ByKa.

3a'ryxa1me — y4acCTOK YMCHBIIICHNWA CHUTHaAa.

1) da3a arakm Hamboaee SIPKO BBIpazkKeHa masa O0apabaHoB. MoMmeHT yaapa
IIAAOYKOI, Kak pas, U ecTh (pa3a aTakH.

2) d®aza 3aTyxaHUS y PA3AHYHBIX HHCTPYMEHTOB MOXKET OBbITh, KAK O4€Hb KO-
POTKOM (OpraH), Tak U o4eHb OAUHHOH (apda).

HekoToprle ¢pa3pl MOTYT OTCYTCTBOBATb.
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8. AAAUTUBHbBIN CUHTE3 3BYKA

PesyabTHpyrouii 3ByK (hOPMHUPYETCS IIyTEM CAOKEHUST HECKOABKHX UCXOMHBIX
3BYKOBBIX BOAH. dopMmupyercsa N rapMOHUK € 9actoTaMu fi(t)...[,(t), u aMmnOau-
Tynamu A (t)...A,(t). TapMOHUKU He 00g3aTEABHO HOAYKHBI OBbITH KpaTHBIMH. U
FapMOHHUKH U aMIIAHUTY/IbI 3aBUCSIT OT BPpEMEHHU. OTH TapMOHHKH CKAQIbIBAIOT-
cg. [ToanygaeM cUHTE3UPYEMBIN CUTHAA.

ﬂAH IIOAYYE€HHA BCEX TOYEK 3ByKOpPdda HYXKHO HECKOABKO COTEH CO-
CTaBAAIOIIMX TaPMOHHK.

[lad reHepaliu CHHYCOUJAaABHOI'O CUTHaAa UCIIOAB3YIOTCH 'YK — renepartopesl,
yIIpaBAg€eMble€ KOIOM.
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O. CybTpaKTUBHbIN CUHTE3 3BYKa

Meton CyOTPakKTHBHOTO CHHTE3a 3BYKa SIBASIETCS BTOPBIM IIO IIOIIyATPHOCTH.
CHuHTE3 COCTOUT U3 HECKOABKHX 3TAIlOB:

1) Co3maercss curHaa OoraTblii TaPMOHHUKAaMH.

JlaHHBIN CUTHaAA OJOAXKEH COAEPKATh MaKCHUMAaAbHOE KOAUYECTBO
rapMoHHK. Halle BCero B Ka4eCTBE TAKOI'O CHUTHAAa HCIIOAB3Y-
IOT IIOCA€NOBATEABHOCTb KOPOTKUX IIPSIMOYTOABHBIX HUMIIYABCOB.

I/IHOI‘I[a, YTOOBI €II€ CHUABHEE oboraTUuTh CUTHAaA HCIIOAB3YIOT IIH-
AOO6pa3HBIe U TPEYT'OABHBIC UMITYABCEI.

2) Be16op HykHOTO HabOpa rapMOHHK K3 UCXOIHOTO CUTHAaAA.

NHTepecHO 3ameTUTb, YTO NOAOGHLIN MeXaHU3M «3BYKOOBPa30BaHUS» UC-
NOJ1b3yeTca NpU (POPMUPOBAHUU peun YenoBeka.

33



10. YacTtoTHON MOAYASLUS

10.1. TeHepaTop, ynpaBASIEMbI KOAOM

Hanomuuwm, uro I'VK?? — reneparopsl, yripasasgemblie KogoMm. OH HCIIOAB3YeTCs
[Ad TeHepalluy CUHYCOUOAABHOIO curHaaa. CocTaBAdIOIIHE:

* dpopMmupoBaTeAb Pa3sbl;

» CyMMaTop;

> PETUCTD;
o T1I3Y;

B I13Y 3anucanbl orcueThl PYHKIINH (Sin ) IAd OHOTO IIepHoaa.
To4YKM OMMHAKOBO YIAAECHBI II0 BPEMEHH.

¢ IIEPEMHOZXKATEAD ITaPAAACABHBIX KO OB;

LAIT — 111 po-aHaAoroBeI¥ ITpeobpa3oBaTeAD;

®HY — puABTP HU3KUX YACTOT,;

Koa amnanTyabl

fi(t) dopmuposartenb Gpasbl

[Aav |
Koa yacTotbl — I-I3y nepeMHO)KaTeAb

BbIX0A { ®HY LIATT

23NCO — Numeric Controlled Oscilator.
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10.2. YacTtotHaa MoayAaUmS

YJacToTHAsA MOAYASIIIHS — IIPOILIECC MOAYASIIIUH, IIPU KOTOPOM MTHOBEHHAs
YacToTa HECYIIEr0 CUTHAAA U3MEHSIETCH IO BO3AEHCTBHEM MOIYAHPYIOIIETO
CUTHaAa, a OTKAOHEHUE HECYIIEN YaCTOThI OT CPEIHETO 3HAYEHUS ITPOITOPIIHO-
HaABHO aMIIAUTYA€ MOAYAUPYIOIIETO CUTHAaAA.

z(t) = A, - sin (2nt [f. + my - sin(27 f,,1)])

* A. — aMIIAuUTyZIa HECYILEH YacCTOThI,
* f. — Hecylllad 4acToOTa;
* m; — UHAEKC YaCTOTHOU MOAYASIIIVH;

* f,, — MOIyAHPYIOIIad 9aCTOTA.

M3MeHss TOABKO my MOXKHO BapbHpPOBaTh CHEKTpP z(f) B IIMPOKUX IIpPEAeAax.
9To ucnoansszyercda aad YM-cuHTE3A.

10.3. CuHTESs
fm fe

Me
FeHepaTop —( YK 1 —— Cymmatop
ornbatolen 1

leHepaTop

ornbatoLuei 2 A,

'YK 2 —— Bbixoa

MunumaabHOE 4HuCAO 'YK nag TaKoM CXEMBI JOAXKHBI paBHATHCA 6.

BazkHO 3aMeTUTh, YTO Ha aHAAOTOBOM MEXaHU3MeE TaKas CXeMa
paboraTk He Oyzer.
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JlOCTOMHCTBO:
YHHBEpCcaabHOCTBL. MOKHO ITOAYYUTH AIO0O€ 3By4YaHUE.
Henocrarok:

CAOKHOCTH peaan3anin.

YM-cuHTEe3 OBIA OCHOBHBIM METOIOM CHHTe3a B cepenuHe 80-X romoB
XX Beka.

Ot1o0 MmeTon peaan3oBaH B Native Instruments FMS8.
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11. HEAUHEeWHbIN CUHTES3 3BYKa

Heaunnelinniii cuHTe3 (M KaK YacTHBINM cAydaii, MeTo BOAHOBOM (POPMBI) 4acTo
BBICTYIIaeT KaK JIOTIOAHEHHE K CYOTPAaKTUBHOMY CHHTE3Y.

[ag cuHTE3a OHOI'O HHCTPYMEHTA HCIIOAB3YETCH CUTHAA OJHOTO TIe-
HepaTtopa. CHUrHaA HHCTPYMEHTA IIOAYIAETCS B PE3YABTATE HEAWUHEH-
HbBIX NCKa>KE€HHUU rapMOHUK reHepatopa. CHHyCOMAaAbHBIN CUTHAA OT
reHeparopa IIPOIIyCKAIOT YePe3 HEAUHENHBIN 9AEMEHT U Ha BBIXOJE
TIOAYYAIOT CUTHAA C TOH K€ YaCTOTOH, HO C APYro PakTypoH (aMIaHu-
Tyaa, «PUCYHOK») TapMOHUK. TakKuM 06pa3oM MOKHO IOAYIUTEH CIIEK-
TPBI, XapaKTEPHBIE IAd T€X UAW UHBIX UHCTPYMEHTOB.

JloCTOHMHCTBO:
IIpocrora.

HemocraToxk:

Heab3s pazzneAbHO yIpaBAATh aMIAUTYIOU U CIIEKTPOM.

f

Ay 'YK 1 Bbixoa

QuUALTPLI

INEMEHT

HEAVHENHbIV

MoayasTop

KOAbLLEBOM

Wave shaper

f2

As

KoAblieBasi MOAYASIIIHSI — YMHOXEHUE CIIEKTPOB CUTHAAOB. B n1aHHOM KOH-
TEKCTE 9TO C/loJKeHue TeHepaTopOB.
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12. TabAnubl BOAH

DTOT METO CHHTE3a TaKKe HasbiBatoT WT-cunres??. Ha naHHbIM MOMEHT HaU-
6oaee TIOIIyASIpEH.

12.1. WT-cuHTES

WT-cuHTe3 — MeTO/] CHHTEe3a, OCHOBAaHHBIY Ha BOCIIPOMU3BEACHUH 3apaHee 3a-
IIHUCAHHOIO B IM(PPOBOM BHE 3ByYaHUS MHCTPYMEHTOB — CAMIIAOB. [lAg M3-
MEHEHHUS BBICOTHI 3BYKa CAIMIIA IIPOUTPBIBAETCH C PA3HOU CKOPOCTHIO.

ATaka, noanepIkKKa, 3aTyXaHUue COIMIAUPYIOTCSI OTAEABHO. OTO HEob-
XOAUMO, 4TOOBI HE U3MEHHUACH XapaKTep 3ByUaHUS.

B CAOKHBIX (U AOPOrUX) CHHTE3ATOPAX HCIIOAB3YeTCS IIapaAA€ABHOE IIPOUTPHI-
BaHHE HECKOABKHUX COMIIAOB Ha OAHY HOTY. OOBIYHO TaKHe CIMIIABI UTPAIOTCH
Ha Pa3HBIX YPOBHAX I'POMKOCTH. TaKoi#l MeToI HAa3bIBAETCSI — MHOT'OCAOHHBIM
CAMIIAHPOBAHHEM.

WHCTPYMEHTBI C KOPOTKOH MOAAEPIKKOM CEMIIAUPYIOTCH ITOAHOCTBIO A BCEX
BapHaHTOB 3By4aHUs. [IAs OOABIIIMHCTBA HHCTPYMEHTOB CEMIIAUPYETCS IIOAHO-
CTBIO TOABKO aTaka u 3aryxaHue. [lognepkka (BepHee ee MaAs€HBKas 4acTh)
COMIIAUPYETCH BCETO AWIIL B HECKOABKUX Hanboaee OTAMYHMMBIX BapHaHTax, a
IIPU BOCIIPOU3BEAEHUH IIPOUTPHIBAETCH B IIUKAE U C PA3AUYHBIM YCKOPEHUEM.

JlocTOMHCTBA:

¢* PEaAHCTHUYIHOCTDE,

* IIpoCTOTA.
HenmocraTku:

* JKEeCTKHUU Habop COMIIAMPOBAHHBIX TOMOPOB;

* 0OoABIIIHE OOBEMBI ITAMSITH IAS XPAHHEHUS COMIIAOB.

MultiSample — MeTon COMIANPOBAHUSA, IPH KOTOPOM HCIIOAB3yETCH He OfHa
BOAHOBasd TabAuIla, a IIOCAEJ0OBATEABHOCTb B HECKOABKO [E€CSITKOB COMIIAOB.

Takoit meTon Hampumep, peasn3oBaH B moayae NanoWave. OTo MOAYAb [Ad
Native Instruments Reactor.

24Wave Table.
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12.2. CamnaepHble CUHTE3ATOPI

He Hazno nytats WT-CHHTE3 C CTAphIM «COMIIAEPHBIM MeToAoM»2>. B coMmaep-
HBIX CHHTE3aTOpax aTaka U 3aTyXaHHe PeaAnu3yIOTCd IPeIoIIpeIeAeHHBIM COM-
naoM. ETo mAUTEeABHOCTh HEBO3MOXKHO U3MEHUTD. 1 TOABKO oaAepKKa MOXKET

OBITH IIPOU3BOABHOM JAWUHHBI.

CamnAepHbIE CUHTE3ATOPbI

N

Pommnaep
Cemnaep
* HEAB3d HUIpaTh CAOXKHBIE IIO- ¢ UTrpac€T TOABKO IIPEAOIIPENE-
AUPOHUIECKUE MEAOIUH, AEHHBIE 3BYKH M3 OHUOAMOTE-

* BOCIPOM3BEIEHUE TOABKO Ha e
OIHOM YacToTe; * BOCIPOM3BEIEHUE TOABKO Ha

OJIHOM 4aCTOTE;

e CIIOCOOHBI 3allUChIBATh WU
CMEIIIMBATEL COMIIABI; * He CIIOCOOHBI 3aIlMChbIBATL U

CMEIIIHUBATH COMIIABI,
¢ CYLIECTBYET B aIllllapaTHOM

HCIIOAHEHUU. ¢ HE€ CyLIECTBYET B arimiapart-
HOM HCIIOAHEHHUH.

25Ero emre HasepiBaioT Sample Based cunTes.
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13. dusnuyeckoe mopeAmMpoBaHUE

CHHTe3 Ha OCHOBe (PH3HYECKOI'o MOAEAHPOBAHHS — METOL CHUHTE3a, HUC-
TIOAB3YIOITHH MaTeMaTHYeCKUe MOAeAN 00pa30BaHUA 3BYKOB PEAABHBIX MY3bI-
KaABHBIX HHCTPYMEHTOB, OAG 'eHepallud BOAHOBBIX (pOpPM B IIM(PPOBOM BHE.

A1000# My3BbIKAABHBIM HHCTPYMEHT COCTOUT U3:

* BO30yaUTEAb — HAIPUMEP, CTPYHA,;
* pe3oHaToOp — HAIIpUMeEP, BEPXHSIS U HUXKHSIA €KW TUTaPHI.
J1OCTOUHCTBO:
PeaaucTuyHocCTs.

HenmocraToxk:

B AATOPHUTM BIHIMBAIOTCA KOHKPETHBIE HHCTPYMEHTBI, KOTOPBIE IIOTOM
HEBO3MOZKHO U3MEHUTE.

[TprMepsI TPOTPAaMMHOI0O OOEeCIIeYeHUSI:

e IK Multimedia Amplitube X-Gear;

* Logana;
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14. 3ByKOBbI€ NAATHI

JAst 3BYKOBBIX CYILIECTBYET ABE CIIEIIU(DPUKAITUU:

cneuydukauumm

AC 97 HD Audio

Peun unet o 11udpo-aHaAOTOBBIX ¥ aHAAOTOBO-IIU(POBBIX CIIEITUPUKAIIHLX.

14.1. CocTtaB 3BYKOBOW MAaThl

BOCIIPOH3-
3aIucCh
BeJIEHUE

3B-06A0K

CunresaTop

OcCHOBHBIE
XapakTe-
PUCTUKH

UnTepdeicol
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BOABIITUHCTBO 3BYKOBBIX MTAAT SBASIOTCS BCTPOEHHBIMH. BCTpOEeHHBbIE 3BYyKOBBIE
TIAQTBI CTPAOAIOT 3aAePKKO# 3ByKa. [ad mpodeCCHOHAABHOM 3aIIUCH HUCIIOAB-
3yIOT BHEIITHME MHOTOKAHAABHBIE TTAQTHI.

14.2. BAOK 3anncu n BOCNPOM3BEAEHUS

Baok 3amycu ¥ BOCIIPOM3BENEHUS — CaMbI¥ BaKHbBIM 0AOK 3BYKOBOH IIAATHI.
OH ympaBasieTcs CBOUM COOCTBEHHBIM ApadiBepoM U He CBsg3aH ¢ 6A0okom DSP
1 6AOKOM CHHTEe3aTopa.

3B-baok

IIAIT ALIT

Baskunie yacTu:

* 111 Po-aHaAAOTOBEIH ITpeobpazoBateadb (LIATI);

* aHAAOTOBO-IIU(PPOBOI mpeobpazoBaTeab (ALIII).
OcHOBHbIE XapaKTepPUCTUKHU IIpeodpa3oBaTesei:

* TUII,;

* Pa3pAAHOCTD.
BaskHble xapaKTepHUCTHKa caMoro 6Aoka:

¢ JacToTa JHUCKPETHU3AIIUH,

¢ KOAHMYECTBO BXOJAHBIX U BBIXOAHBIX KaHAAOB.

14.3. BbAOK cMHTE3aTopa

39T1oT OAOK IIpEeAHA3HAYECH OAA CHHTE3A ITPOU3BOABHBIX 3BYKOBBIX CUTHAAOB,
B TOM YHCAE€ 20/10cad U MY3blKAJIbHbIX UHCMPYMEHMOS.

B coBpeMeHHBIX 3BYKOBBIX IIAQTax 3TOT OAOK oTCyTcTByeT. Ero ro-
cTraBaseT ToabKo oupma Creative Technology.
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XapaKTepHUcTukm

Cnenudurarua  Midi.
Meropn cuntesa (Wave). OOBIYHO CTaHOapPTHI
ype3aHbI.

14.4. baok DSP

Digital signal processor (DSP) — mmc¢poBoi#i curHaABHBIN IIPOIECCOP.

Hcrnioap3yeTcs ast 06paboTKH ayIu0JaHHBIX B Ii(ppoBoM BUze. Baok DSP «pas-
rpyzkaeT» OCHOBHOM IPOIIECCOp BO BpeMs 3BYKOBOM 00pabOTKH.

QYHKLMU

[IpocTpaHcTBEHHOE I103U-
ITMOHUPOBAHUE HCTOYHU-
KOB 3ByKa B KOMIIBIOTEP-
HBIX UT'Pax.

JlekonupoBaHUE MHOTIOKa-
HaABHOT'O 3ByKa IIPU BOC-
IIPOU3BEAECHHUH BHUIEO.

14.5. BAOK MHTEpdeENcoB
BoarbsimHcTBO 3BYKOBBEBIX ITAAQT IIOAAECPZXKHUBAIOT!

e USB;

FireWire;

* PCI;

PClI-express;

MIDI — Ha BCTpOEHHOH 3BYKOBOH IIAATE HYZKHBI CIIEIIMAaAbHbBIE alallTePhl;

S/P-DIF — nas nnepenayu faHHBIX B IIUGPPOBOM popMaTe.
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14.6. bAOK MUKLLEpPA

OToT 6AOK HYKEH [AT CBEIEHUS BXOMAHBIX U BBIXOMAHBIX ayaHO-CUTHAAOB U pe-
TYAUPOBKH HUX ypPOBHs. BaxkHoe CBOMCTBO — HOAAEPKKA BHYTPEHHEN KOMMY-
Taluy. TakuM o0pa3oM KapTa MOXKeT 3allUCchIBaTh caMa Ha cebd.
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< MIDI-nHTepdenc ~

15. MIDI-uHTepdenc

MIDI?® — 570 nudpoBoit uHTEPdERC My3bIKAALHBIX HHCTPYMEHTOB.

Coznman B 1982 r. BeaymMu (pupMaMU-IIPOU3BOAUTEAIMHU My3bI-
KaAbHOTO obopymoBanud — Yamaha, Roland, Korg, E-mu u gp. 13-
Ha4dyaAbHO OBbIA ITpenHa3Ha4YeH A 3aMEHbI IIPUHSTOTO B TO BpeMs
CTaHOapTa YIIPaBAECHHS C IIOMOIIIbIO aHAAOTOBBIX CUTHAAOB. Briocaen-
ctBuu uHtepgeiic MIDI craa crangapToMm ae-akTo B 00AACTH SAEK-
TPOHHBIX MY3bIKAABHBIX UHCTPYMEHTOB
¥ KOMIIBIOTEPHBIX CHHTE3aTOPOB.

15.1. Ha3HaueHune MIDI

'aaBHOEe HazHaueHue MIDI — xpaHeHue U nepemada MHQOPMAIU B HOTHOM
3aIlHCH:

* yIpaBA€HHE SA€KTPOHHBIMHU MY3bIKAABHBIMH HHCTPYMEHTAMU B PeaAbHOM
BpeMeHU;

* 3aruck MIDI-toToka, (hopMUPYEMOTO IIPU UT'PE HUCIIOAHUTEAS], HA HOCH-
TE€Ab JAHHBIX C IIOCACAYIOIUM PEAAKTUPOBAHHUEM U BOCIIPOU3BEACHUEM,;

* CHHXPOHH3AIIHS Pa3AWYHOU amnmnapaTypshl.

Cy11ecTBYIOT YCTPOHUCTBA, yIIpaBAseMble TOABKO Yepe3 uHtepdgeiic MIDI. Hau-
0oaee pacIpoCTpaHEHHBIM TaKUM YCTPOHUCTBOM SIBASETCS TOH-T€HEepaTop.

ToH-reHepaTOp — 3TO YCTPOUCTBO, IpeaHA3HAUYEHHOE AT CUHTE3a U yIIpaB-
AsieMoe ToABKO dyepe3 MIDI-unTepdeiic.

Ha camom pene, 370 OBLIUHBIN CUHTE3aTOp, TOJIbKO 6e3 Knasuarypel.

ToH-reHEpaTOpP C AOCTATOYHBIMHU BO3MOKHOCTSAMHU YIIPABACHUST MOXKET
O4Y€HBb TOYHO BOCIIPOU3BECTH 3By4YaHHE HHCTPYMEHTA I10 3a1aHHOoMy MIDI-11oToKy.

26Musical Instrument Digital Interface.
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Oaga popmupoBanus MIDI-coobiierni ncroab3yroT MIDI-KOHTPOAAEPHI:

* KAQBHATYPA;
* TIe/laAb;

* PYKOSITKa C HECKOABKUMU CTEIIEHSIMH CBOOOMBI;

* ymapHas yCTaHOBKA (C JaTYHUKAMU CIIOCO0a U CHABI yaapa);
* CTPYHHBIXM UHCTPYMEHT;

* MyXOBOM MHCTPYMEHT.

Cneundukauua MIDI

AnnapamHas MIDI-napmumypa

Y

IIpomoxon

B Hacrosiiiiee BpeMs 3TH MOHSITHUS CTaAW COBEPIIIEHHO CAMOCTOSTEABHBIMHU: 10
amrapaTHOMy HHTepdelicy MOTYT IepeaaBaThcd AaHHbIE Aloboro dopmara, a
MIDI-cpopmaT MOKET HIPUMEHSITBCS TOABKO IIASI 00paboTKU IMapTUTYP, O€3 BBI-
BO/la HA YCTPOMCTBO CHUHTE3A.

15.2. AnnapartHasa peaamsauua MIDI

AnmmapaTtHaga peaau3sanua uaTepdetica MIDI mpencraBasgeT co60it 0OBIYHBIH I10-
CAeIOBaTEeABHBIM aCHHXPOHHBIH HMHTepdeNc Tuna «rokoBast meTasi». CKOPOCTh
nepenadu maHHbIX ~ 31250 6ur/c.

Nurepdetic peaansyeTcs akKTUBHBIM MI€pPEeAaATINKOM C ypoBHeM 5 MA. [laa co-
eIUHEHNS HCIIOAB3YETCS ABYKHALHBIM 3KPaHHPOBAHHLIN?' KabeAb NAMHOM He
6oaee ~ 15 M, HEUyBCTBUTEABHBIM K HABOJAKAM HU3BHE?S,

273kpaH HEOOXOAUM TOABKO [IASl 3AIITUTHI OT U3AYIAEMBIX [TOMEX.
283T0 MOTOMY, YTO «TOKOBAsS TETASI», HABOJKHU IIPOCTO TACAT APYT APyTa.
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15.3. Pasbem DIN-5 (CI-5)

Paswvem naga MIDI-ycrpoiicTBa:

- IIPUHUMAIOIIUHN + nepenmaroimi

3€EMAA

Oto pazwreMm Tuna female DIN-5 (CI-5, «maman).
OcraBuirecd 2 KOHTaKTa HE UCIIOAB3YIOTCH.

Kaxknp1it HHCTPYMEHT UMEET TPHU COCAHMHHUTEABHBIX pa3beEMa:

+‘_

3eMAst

* In (BxOn);

* Out (BbIXOL);

_Q+

3EMAA

e Thru (kommusa curHaasa c In gepes Oydep).

_‘+

3€eMAST

Opgunr MIDI-nnepenaTyuk OOIyCKaeT IMOAKAIOYEHHE OO0 YETbIPEX IIPHUEMHUKOB.
Tak, 4To MOXKHO co3zaBaTh ceTb MIDI-ycTpoiicTB, BhICTpanuBas UX 10 IETIOYKE,

B HECKOABKHX HAIIPaBACHHUAX.
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16. lMpotokoa MIDI

MIDI-TTpOTOKOA IBASIETCH COOBITUHHO-OPHUEHTHPOBAHHBIM.

OOMeH maHHBIMH OCYIIECTBASETCSH HPHU ITOMOIIM coobineHui. CoolmieHus —
OAOKM JaHHBIX IPOU3BOABHOM AAMHBI. Kaskmoe coobIlieHMe SIBASIETCS KOMaHI0H
A My3bIKAABHOTO MHCTPYMEHTA.

Craggapt nnpegycMaTpuBaeT 16 HE3aBUCUMBIX U PaBHOIIPABHBIX AO-
TUYeCKUX KaHaAOB. BHyTpu KaHasa AeHCTBYIOT CBOU PEKUMBI pabo-
TBI.

16.1. Aapecauma B MIDI

Anpecaiua B MIDI He aBageTca omHO3HaYHONU. HECKOABKO MHCTPYMEHTOB MOTYT
ObITH HacTpOeHbI Ha onuH U ToT XKe MIDI-kaHaa. B TakoM caydae KaHaAbHOE
coo0I11IeHHEe MOXKET OBITH IIOCAQHO TPYIIIIEe HHCTPYMEHTOB.

M3Ha4aAbHO TEXHOAOTHS OblAa IIpegHa3Ha4YeHa JIAS OHOTEeMOPOBBIX
HUHCTPyMeHTOB. OMHOTEMOPOBBIE NHCTPYMEHTBI MOTAM BOCIIPOU3BO-
IUTH 3BYK TOABKO O/THOTO TeMOpa B KaxKIbIi MOMEHT BpeMeHUu. Kaxk-
JOMYy WHCTPYMEHTY IpUCBauBaACsd CBOM HoMep KaHaaa. [locaenHee
AaBaA0 BO3MOXKHOCTb MHOTOTEMOPOBOTo UCIoAHeHUs. C IOSIBAEHHUEM
MHOT'OTEMOPOBBIX HHCTPYMEHTOB OHH CTAaAHU ITOAAEPIKUBATH HECKOAD-
KO KaHaaoB. CoBpeMeHHbI€ MHCTPYMEHTEI IIOAIEPKUBAIOT BCe 106 Ka-
HaAOB U MOTyT uMeThb 6oaee ogqHoro MIDI-unTepdeiica. Cetiuac Kax-
JOMY KaHaAy OOBIYHO Ha3Ha4YaeTCs CBOM TeMOp, Ha3bIBaeMbIH 110 Tpa-
JUITUH UHCTPYMEHTOM, XOTsI BO3MOXKHAa KOMOMHAIINI HECKOABKHUX TeMO-
POB B OJTHOM KaHaaAe.

Y kaxnoro MIDI ycrpotictBa ectb pexkuM OMNI ON. B 5ToM pexkuMe OHO Iie-
pecraeT pasandaTb KaHAaABI.

48



16.2. Tunbl MIDI-coobLeHum

MIDI-
COOOIIIeHUd

KaHaAbHbIE CUCTEMHbIE

peanbHOro
BpPEMEHU

3KCKAKO-
3UBHbIE

KaHaABHBIE€ COOOIIEHHSI [IPEAHA3HAYEHBI [IAS [IEPEavYN KOMAH/I U IapaMeT-
poB otaeabHBEIM MIDI-ycTpoiicTBaM CETH B LI€AIX YIIPABA€HUY 3BY4aHUEM MY-
3bIKaABHOT'O HHCTPYMEHTA U OIIPEAECACHUL PEAKIINHU My3bIKAABHOT'O HHCTPYMEH-
Ta Ha COODIIEeHUd.

CHCTeMHBIE€ COOOIIEHHST — 3TO0 COOOIIEHUS ITPeaHA3HAYEHHbIE IAS YIIPABAE-
Hug BceMu MIDI-ycTpoiictTBaMu CETH.

16.2.1. KaHaAbHble COOOLLUEHMS O 3BYKE

* Note Off (BbIKAIOUEHME HOTBI);

Note On (BKAIOYE€HUE HOTHI);

B kauecTBe ImapaMeETpPOB KOMaH/ABI ITIEPEAAIOTCA HOMEPA KAABHUIII
1 YCKOPEHHUE, C KOTOPBIM ObIAa HaxKaTa HMAH 0TXKAaTa KAaBHIIIA.

Key Pressure (Polyphonic Aftertouch, naBaeHne Ha KaaBUIITY);

Channel Pressure (Channel Aftertouch, naBaeHre B KaHaae);

Hanpumep, yemM cHAbHee JaBUM Ha KAABUIILYy, TEM TI'POMYE OHA
3BYYUT.

Control Change (cmeHa 3Ha4YeHUsI KOHTPOAAEPA);

Program Change (cmeHa nmporpamMmel (TeMOpa, HTHCTPYMEHTA));

Pitch Bend Change (cmena 3nauenusa Pitch Bend).
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16.2.2. KaHaAbHble COOOLLEHUA O pEXUME

* Omni Off (BEIKAIOUEHHE peRKHMa BCEX COOOIIEHU);
* Omni On (BKAIOYEHME peKUMa BCEX COODIIeHUHN);
* Poly/Mono:

» B pexxume Poly MOkHO 6paTh aKKOPIHI,

» B pexxume Mono cpabaTbIBalOT caMble BEPXHUE HOTBHI U3 HECKOABKHX
HaXKAaTbBIX;

3abaBHO 3aMeTUTh, HO UMEHHO peskuM Mono ObIa JOATOE Bpe-
Ms €AUHCTBEHHBIM JIAS COBETCKHX CHHTE3aTOPOB KAacca «IAeK-
TPOHUKA.

* Local Control Off (BbikAIOUEeHHE pezKUMa AOKAABHOTO YIIPaBAEHUSI);
* Local Control On (BkKaloYeHHE pesKUMa AOKAABHOIO YIIPaBACHUH);

* All Notes Off (coob1ieHHE 0 TTOTEPU CHUTHAAAQ).

16.2.3. CuctemHble coobLleHusn
* System Exclusive (SysEx, cucTreMHOe HCKAIOYHTEABHOE COOOIIEHUE);
* Song Position Pointer (ykazaTeab O3UIIMHU B TAPTUTYPE);
* Song Select (Br1OOp ITAPTUTYPHI);
* Tune Request (3anpoc moacTpoiiky);
* Timing Clock (cuExpoHH3allMs 110 BPEMEHH);
e Start (3arryck Urphl 110 IapTUTYPE);
* Continue (mpomoa¥keHHE UTPHI 110 IaPTUTYPE);
* Stop (ocTaHOBKA UTPHI 110 TAPTUTYPE);
* Active Sensing (mpoBepka coequHeHuit MIDI-cetu);
* System Reset (cOpoc Bcex yCTpPOHCTB ceTH);

* EOX (End Of SysEx, KoHeI1 CHCTEMHOTO UCKAIOYUTEABHOTO COOOIIIEHHUS).
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17. CraHpapTtbl MIDI-cuctem

MIDI-¢atia He mepeaeT HOAHOTO OPUTUHAABHOTO 3By4YaHUs UHCTPYMEHTOB.
MIDI-cucTeMbl B OCHOBHOM HCITOAB3YIOTCH KaK AOMAalllHHe 00ydarolue CUCTe-
MBI U OASI OAUHAKOBOTO 3BYy4YaHHUSI My3bIKH B UT'Pax.

HabGop komanza cuaTe3daTopoB B MIDI-cucreMax HEIepeHOCHUM.

17.1. General MIDI

Crannapt General MIDI (GM) nosiBuacga 1991 roxay.

CraHmapT BBOAUT HECKOABKO OTpaHUYeHUH, Oaarogapss KotopbiM MIDI-daiia
A€TYEe IIE€PEHOCUTD:

* 128 craHgapTHBIX HHCTPYMEHTOB;

* BeizieaeHHe 10-To KaHaAa MO yAapHbIE HHCTPYMEHTEHI.

OCHOBHBIE KOHTPOAAEPHI
* (1) Mmomyastms??;
JYASTLIMS
° (7) T 30.
POMKOCTH UHCTPYMEHTA"";
¢ (10) manopama®! — npaBbIfi-A€BBIM KaHAA.

M3Ha4aAbHO 3TOT CTaHAAPT OBIA IIpegHA3HAYEH A Y3KOro Kpyra HHCTPYMEH-
TOB (CKPHIIKH, IMAaHUHO, YAapHBIE).

IIpobaema:

CaokHO peasn3oBatTh cuHTe3aTOp 0e3 Wave Table.

17.2. General Synthesis

Crangapt General Synthesis (GS) 6p1A npengaozxeH ¢pupmoii Roland B 1991 ro-
ny. OH noaHocThIO TonaepzkuBaeT General MIDI.

Hcnoab3yeTcd 6aHK UHCTPYMEHTOB.

BBeIEHO MOTIOAHUTEABHO 98 3ByKOB>2.

BBemeHbI MOTTOAHUTEABHBIE KOHTPOAAEPHI:
* (91) peBepbepariud;
* (93) xopyc3.

29Modulation.

30Volume.

31Pan.

32Bce, U3 TOro YTO MPOU3BOAMAA hUPMA.
33Chorus.
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17.3. Extended General MIDI (XG)

Cranpgapt ObIA ITpenaokeH pupMolt Yamaha. OTo Hauboaee 3KeCTKUH cTaHaapT
MIDI. On noanoctbio noanepxkuBaeT General MIDI u General Synthesis. Oco-
OEHHOCTH:

676 UHCTPYMEHTOB,;

21 Habop yAapHBIX UHCTPYMEHTOB,;

32 roaoca, moAuOHU;

* pacuimpeHHbIe TpeOOBaHUS K PA3AUYHBIM KOHTPOAAEPAM;
* €CTb BO3MOZXKHOCTb HACTPOMKHU KaxKA0H HOTBI 3BYKOPAa;
* BBelleHa TUMIHN3alus 0aHKAa UHCTPYMEHTOB:

» (0) normal — MeAonMYHBIE HHCTPYMEHTHI;
» (64) SFX — cniermnaabHble 3(P(PEKTHI;

» (126) SFX — cniertnasbHble 9(EKTHI;

» (127) drums — ynapHsble.

Extended General moaHOCTBIO TOAIEP3KUBaETCA TOABKO Yamaha u noumu moa-
HOCTBIO II€PEHOCUM.
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17.4. Bce BmecTe

KOHTPOA-
A€PBI
128
HHCTPY-
MEHTOB

MHOAAEPIKKA
GM

peBep-
Gepariug

4t

G S KOHTPOA-

A€PBI

IoAZEPIKKA
GS

676 + 98

HHCTPY- HHCTPY-

TpeboBaHUS
MEHTOB MEHTOB

K KOHT-
XG

THUIINU3AIlHus

21
yAapHbBIN

OaHKa

32 roaoca HaCTpOHKa

HOT
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< 3anucb U Nnepepava

18. CekBeHcopbl

Nunpyctpusa 3ByKo3zanucu pasBubaercda ¢ 30-x rogoB XX Beka. TexHoAOTHIO 3a-
IIHCH MYy3BbIKaABbHBIX ITPOU3BEAEHUH MOXKHO IIPEACTABUTH C IIOMOIIBIO CAEIYIO-

ITUX IIPOCTBIX CXEM:

18.1. lMpocTtenwas cTyans

o5 +4a

McTouHuK curHana

MacTep pekoaep

18.2. Ctyausa AASA 3anUCK ©KMBOTO» MCMOAHEHUSA

Mwukwep Mactep pekogep

S
AN
SCICICS

McToyHukn curHana

|
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18.3. Ctyamnsa AAS MHOTOKaHaAbHOM 3anmcu

RIVETCTON

MynsTuTpekep

t t

ala

McToYHMKKM curHana
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18.4. Ctyamnsa AAS MHOTOKaHaAbHOM 3anmMcu C CEKBEHCOPOM

*/(...) CekBeHcop )
@zmmmm‘mmm]
=——
11441414 }\Gmm! :

MynsTuTpekep

t t

aja

WcTouHnkn curHana CuHTesatop
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18.5. CekBeHcop

CeKBeHCOpP — anmnapaTHOEe UAU ITPOTPaMMHOE YCTPONUCTBO A 3aIIUCU U BOC-
npousBeaenusd MIDI-coobiieHmi.

CEKBEHCOPBI

annapamtble (npoepa.mmuue)

My3bIKaabHBIH cuHTE3aTOp 80-X rog0B UMeA 3 aHAAOTOBBIX OAOKA:
* DeHepaTop;

* pUABTP;
* YCUAHUTEAD.

Bce oHU ynpaBAdANCH HalpsazKeHHEM. llepBblie CEKBEHCOPBI HCIIOAB30BAAHCH
A9 KoopauHauU paboThl 9TUX OAOKOB. Takue ammapaTbl COCTOSIAU U3 pana
IIOTEHIIMOMETPOB U MOTAHU IIOABaTh PA3ANYHOE HAIIPSXKEHHUE LIUKANYECKH. B
IIpocTeiinieM caydae CEKBEHCOP IIepedupan OHY II0CA€L0BATEABHOCTD U3 TPEX
(rmo uyrcAy OAOKOB) HAIIPSIKEHUH. JTa Haes BOIIAOTHAACH B COBPEMEHHBIX I1aT-
TEPHOBBIX CEKBeHCcOpax. Ha qaHHBIN MOMEHT AL YIIPABACHUSI MY3bIKaAbHBIMH
HHCTPYMEHTaMHU UcIioab3dyeTcs cTaHgapT DCB-Roland.

(nammepuoeue) JIUHelHble

CEKBEHCOpb!

18.5.1. laTtTepHOBbIE (LLaroBbIe)

OcobeHHOCTH:
* yImpaBA€HHE PydKaMU HAU TyMOAepaMHU (OAS alapaTHBIX);

* HaAW4YHe [aTTEePHOB, KOTOPbIE XPaHATCSI B ODaHKe 3BYKOB (3TH HaTTEPHBI
IIPOTPaMMUPYIOTCS, a HE 3aIlMChIBAIOTCH);

¢ HE IIO3BOALET UT'PaAThb aKKOPAHBI;
¢ JOCTATO4YHO I'POMO3AKHE B CAOZKHEIE.

Hauboaee spruii npencraBUTeAb — HIaroBbI¥ cekBeHcop Matrix B [1O Propellerhead
Reason.
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18.5.2. AvHENHbIE

OcobeHHOCTH:

* ecTh 16 KaHAAOB [IAS IIPHEMa COOOIIEHUIH;
* ecTb 16 mopoxkek nas 3arucu MIDI coobnieHuis;

CBs3b NOPOXKEK U KAaHAAOB IIpsaMasi. B 3aBUCUMOCTH OT TOro Ka-
KOM KaHaA «HIpaeTcd», 3allUCh [IPOU3BOANUTCA Ha JOPOXKKY C Ta-
KUM Ke HoMepoM. Ha pazanynbie KaHaABI MOXKET ITOAAaBATHCHA UH-
dopmalysg OT pa3AUYHBIX HHCTPYMEHTOB.

¢ IIO3BOALAET HUT'paThb aKKOPABI,

Q(aHa/\ nepeapaqu AaHHbI)D<—> CekBeHcop

KnaBuartypa

HawubGoaee sspKue IpeacTaBUTEAHN:

* cekBeHcOp B Ableton Live;
* NoteWorthy Composer;
* Steinberg Cubase;

¢ Cakewalk Sonar.
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19. MackupoBaHue

[Tpu BocnpuaTHH 3ByKa YeAOBeKOM HabarogaeTcs 3peKT MaCKUPOBAHUS.
Boaee cuabHBIE CHTHaABI ITPeoOAAIAIOT HAZL MEHEe CHABHBIMHU, MACKUPYSL TEM
caMbIM THXHE 3ByKH, NOoNaJaloliHe B TOT 3Ke AHaNa30H 4acToOT.

enepeo Hasao

uacmommuoe epemeHHoe
MaCKMpoBaHKE

YacToTHOE MacKHpoBaHHE — 3(PPEKT, IPHU KOTOPOM OAUH 3BYK MAaCKHPYET
apyrue, boaee caadble, 3BYKU. [lmamna3oH 4acTOT, B IIpefieaaX KOTOPOTO OLHH
3BYK MOXKET MaCKHpPOBAaTh APYTLOH, B COOTBETCTBUHU C KOHILENIUeN PaeTyepa,
Ha3bIBAETCH KPUTUIECKOMN ITIOAOCOH.

BpemeHHOe MacKHpoBaHHEe — 3PPEKT, IIPHU KOTOPOM 3BYK OOABIIIONH aMIIAU-
Ty[Abl MaCKUPYyeT ApYyTrHhe 3BYKH, IIPEAIIECTBYIOININE €My BO BPEMEHU UAU CAE-
IyIoIIHe 3a HUM.

MackupoBanHe Ha3am — 3PQPEKT, IPHU KOTOPOM 3BYK OOABIIIOH aMIIAUTYIbI
MacCKHUpYeT ApyrHe 3BYKH, TOABKO IIpealllecTByoIe eMy. [IpoMeKyToK Bpe-
MEHH, B IIpe/ieaax KOTOPOro OHO AeHCTByeT, cocTaBAasgeT 5-50 MHUAAUCEKYH/I.

MackxupoBaHHe Brepen — 3PQPEKT, IIPU KOTOPOM 3BYK OOABIIIOH aMIIAUTYIbI
MaCKHPYET APYTHE 3BYKH, TOABKO CAEAYIOIIHE 3a HUM. IIpoMeKyTOK BpeMEHH,
B IIpegeAax KOTOPOTO OHO AeHCTByeT, cocTaBaseT 50-200 MUAAUCEKYH.

3amMeTuM, 4TO YeAOBEYECKas CHCTEMa BOCIIPULTHL 3ByKa UMEET orpa-
HUYEHHOE pas3pelleHue. 9To pa3pelleHue 3aBUCUT OT 4aCTOThI 3ByKa.
PaBHOMEpPHOE, C TOYKHU 3PEHUA BOCIIPUATHS YEAOBEKOM, U3MEPEHUE
YJaCTOThI MOKET OBITh BHIPAYKEHO B €AUHUIIAX IITUPUHBI KPUTHIECKHUX
rmoaoc. UUx mimpuHa cocraBadeT MeHee 100 'y 1A HUXKHUX CABIIIIUMBIX
yacToT U 6oaee 4 KI'IT — nag HauboAaee BBICOKMX. BeCh 4aCTOTHBIM
araria3oH MOXKET ObITh pa3fieAeH Ha 25 KPUTUYIECKUX ITOAOC.
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19.1. UaatocTpauum adPpeKToB MaCKUPOBaHUS

HaarocTpanuu B3gThI ¢ caiiTa websound.ru.

19.1.1. lpaHuUa CAbILULUMOCTU B TULLUHE
BrIA IpoBeAEeH SKCIIEPUMEHT:

CAYI_LIaTeA]':: HaxoaUuTCs B TUXOM KOMHAaTe. rpOMKOCTB TOHA YacCTOTOM
1 xI'11 moBEIIIIAIOT OO0 YPOBHH KOrla OH CTAHOBHUTCHA CABIINIMMBIM.

rpﬂHHLl,ﬂ CNBHUWHHMOCTH B THUIKMHE

0 3 4 6 8 i0 12 i4 16
Yactorta (kHz)
19.1.2. MackupoBaHWe TOHOM

BriA mpoBeeH 5KCIIEPUMEHT:

Bocnpouszsogurca ToH udacroroit 1 kIl (MacKupyrolui cuUrHaa), c
dukcupoBaHHO# rpomkoctbio — 60 nB). Bocripou3sBoguTcss TeCTO-
BbIM (MAaCKUPYEMBIH) TOH C PAa3AHNYHON I'POMKOCTBIO U YaCTOTOM.

MackupoeaHue ToHom (1kHz)

80 | ;
| P

5{}1 -
.I Pt

% 4{}:\ __’..-'/

20 et

ﬂ ...r*""d_r_“_’_d_ i
0 3 4 6 8 10 I¥; i4 76

Hacrota (kHz)

60


http://websound.ru/articles/theory/earcompr.htm

19.1.3. MackupoBaHuWe ANl Pa3AUYHbIX YacToT

MackupoeaHue

80 1

60 (25 1 4 8

16

Hacrora (kHz)

19.1.4. BpemMeHHOe MackupoBaHue

Bria IIPOBEAEH 3KCIIEPHUMEHT:!

Bocnpouszsoaurcsa mackupyomnwmi ToH (1 KI'1) ¢ pukcrupoBaHHOM rpoM-
Kocthio — 60 nB. BocnpousBoaurcsa TectoBbiét TOH (1.1 KI'11) ¢ puk-
CUpPOBaHHOU TI'poMKOCThI0O — 60 nb. B 3TOM cAy4dae TeCTOBBIH TOH
HE CABIIIIEH (OH 3aMacKHpoBaH). MacCKUPYIOIIHUY TOH OTKAIOYAIOT, 3a-
TeM, TIOCA€ HEOOABIIION OTKAIOYAKOT TECTOBBIH TOH. Bpemsa 3amepx-
KH YMEHBIIAIOT A0 T€X IIOP IIOKa TECTOBBIM TOH €Ille CABIIIEH. B pe-
3yABbTaTE MTOAYYAETCS CAEAYIOIINH I'paUK.

60
TECTHPYEMBIA TOH
o 405
-
2 L HACKHWPp Y WM
TOH
-5 & 5 g 20 5¢ 100 200 500"

Janepxka (ms)
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19.2. CxaTune 3ByKa

[Ipu ckaTuM 3ByKa HE MMEET CMBICAA OCTABAATHL B 3aITHMCH 3BYKH, KOTOPHBIE
HaXOSTCs HUXKE IIOPOTa CABIIIIHMMOCTH, II09TOMY AIOObIE aATOPHUTMBI CXKaTHUS
[OAXKHBI OTOpachIBaTh COOTBETCTBYIOIINE JaHHbIE.

YTOoOBI peaAn3oBaTh ATy UACI0 HA ITPAKTHUKE, aATOPUTM IOAYKEH HCIIOAB30BaTh
IICUXO0aKyCTUYECKYIO MOIEAD.

IIcuxoaKyCcTHYECKaaA MOJAEAb — MaTeMaTHIeCKOe OITUCAaHNE BOCIIPUSITHS 3BY-
KOB YXOM U I'OAOBHBIM MO3TOM C YY€TOM KPHUTHYECKHX IIOAOC. AATOPUTM CKaTHI
IIOAYYaeT JOIIOAHUTEABHYIO BO3MOXKHOCTB OTOPOCUTE HEKOTOPhIE JaHHBIE.

B T0 ke BpeMsi, MAaCKUPOBKY MO3KHO UCIIOAB30BaTh boaee 9PpPeKTUB-
HO. [IoCKOABKY OHa, KpoMe€ HEKOTOPBIX KOMIIOHEHTOB CUTHAAA, CKPbI-
BaeT IIIyM, B HEH MOXKHO CKPBITh WYM KEAHMOBAHUSL.

HpI/IBe}_ICM KpaTKO€ OIIMCaHHUE aATOPHUTMAa CXaTHd:

1: pacmwenuTbs CUTHAJ Ha MOJIOCH uyacTtoT; /*6s0Kk gounempos */

2: IOmst KaxIOM I10JIOCH! BHIIOJIHSIEM :

3: BEUMCJIMTEL CPEeOHMI YyPOBEHbL CUIHAJA;

4: [NOACTaBMTh 3HAUEHMS B [NCUXO0aKKYyCTUUECKY MOIEJb;

5 onpenenTb INOPOI MaCKMUPOBKU;

6 / ** [Ipeononazaemcst, Wmo MACKUPYOUWYI0 KPUBYHO 8 KAAOOU NOS0CE MOIHO
anNpoKCUMUpo8amsb 0OHUM 3HaUeHuem. **/

7 Ecoim curHaja LeJIMKOM OIIyCKaeTCs HMWXe [IopoTra MacCKMPOBKIHM,
TO:

8: OTBEPI'HYTH IOJIOCY;

9: NPOOOJIXUTE LIMKJII;

10: MHaue:

11: KBaHTOBATb CUTHaJl I'pybo;

12: /** CueHa KeaHMyemest ¢ UCNONb308AHUEM MEeHbULE20 Koauuecmaa ou-

moe 3a cuem MacKuposeKu uuyma K8aHMO8AHUSL. **/

[IpuMepHO TaKOM aATOPUTM CKaTHI UCIIOAB3YyeTCd B (popMaT XpaHEHUd U Iie-
penayu aynuocurHasa MP 3.
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20. ®opmatr MP 3

MP 3 — cokpaiienne or MPEG3* Layer 3. 210 dopmaT XpaHeHHs U IepPeaadn
ayauocurHasa B nugpoBoit popme. B MP 3 ucrioabdyeTcss aATOPUTM CXKaTHUS C
OTEPSAMH.

dopmaT 6bIA pazpaboraH Komnanueit Fraunhofer IIS nmpu crmoHcopcTBE KOM-
nanuu Thomson. M3HayaabHO pa3pabaTbIBascd [Ad Mepenady ayauoOaHHbBIX
4yepes3 MHTEepHET C BBICOKOM CKOPOCTBIO U IBAAETCH IIOTOKOBBIM. [lo3zmuee MP 3
ObIA yTBEpPXKOEH KaK 4YacTh CTAaHAAPTOB cxkaToro Bumeo u ayauo MPEG 1 u
MPEG 2.

20.1. Aaroputm cxatma MP 3
AaroputMm cxxkatus MP 3 ucrioab3yeT 0COOEHHOCTH CAyXa:

* abcoaroTHbIE orpaHndyeHus cayxa (20 I'ig — 20 kI');
* 4aCTOThI MACKHUPOBAHUSA U IINPUHY KPUTUYECKUX ITOAOCHI;
* IIOCAE€IOBATEABHOE (BPEMEHHOE) MaCKUPOBAHUE;

* BOCIIPOM3BOAUMYIO SHTPOITHIOSY.

3auem KOAUPOBATb 3BYKU, KOTOpbIE BCe PpaBHO He 6yAyT YCNbIWAHbI?

20.2. Cxema Kopepa MP 3

Cxatve

Baok

(KAACCHUECKHIA aATOPUTM

pacnpeaeneHms

XadpodmaHna)

pa3spsAoB

BbI6OpPKU. BaHK ouAbTPOB dparmeHr.

o 32 a CerMeHTaro .
Indposoit Bxox R P ITudpoBoii BEIXOA

Tabanua dopmupoBaHue

ncuxoakycTuyeckas dainna

3*Moving Pictures Expert Group
35Crenens HHMOPMAITUOHHOM 3HAYMMOCTH TapPMOHUK.
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daiiA cocTOUT U3 HECKOABKUX (pparMeHTOB (ppetimon) MP 3. Takasa
IIOCA€ZI0OBATEABHOCTDH (PParMeHTOB Ha3bIBAETCH A€MEHTAPHBIM IIO-
TOKOM.

20.3. PeXunmbl KOAMPOBAHUA CTEPEOD
CylLEeCTBYIOT HECKOABKO METOIOB KOJAUPOBAHUS CTEPEO ayauo uHpopManuunse.

1) Dual channel®” — gBa aGCOAIOTHO HE3aBHCHUMBIX («COBCEM PAa3HBIX») Ka-
HaAa. BUTPEUT meAnTCs Ha ABa KaHaaa.

Mo3KeT HMCIOAB30BaThCS IAS PEYEBOrO COITPOBOXKAEHUS Ha pas-
HBIX sI3bIKaX.

2) Standard stereo — nBa KaHasa. ButpeliT BappHUpyeTCcsS B 3aBUCHMOCTH
OT CAOXKHOCTH CHUTHaAa B KaXKOM KaHaAe.

3) Joint stereo®® — ocHOoBaH Ha HCITOABL30BAHNH U30BITOYHOCTH CTEPEO-UHMOPMALIHH.

* MS Stereo. KomupyroTca Ha A€BBIH U IIPaBBbIM KaHaa, a UX CyMMap-
Has U pa3HOCTHasd cocTaBadioniye. PAa3HOCTHBIH KaHaA B HEKOTOPBIX
caydaax (Lame encoder) KomupyeTcs C MEHBIIIUM OUTPEHTOM.

* Intensity Stereo (MS/IS Stereo). Konupyercs cymmapHasi cocTaB-
AsroIasg. BMecTo pa3HOCTHOM COCTaBASIONIEH, KOAUPYETCS OTHOIIIe-
HUE MOIITHOCTEH CUTrHaAa Ha pa3HbIX KaHaAaX.

Oco6eHHOCTh: MOBBINIAETCSI Ka4eCTBO KOAUPOBaHUS Ha 0CO00
HU3KUX OUTpedTax, HO IIPOUCXOIUT ToTepsd PasoBOH MHGPOP-
Malluy, TepdeTcd AI000H TPOTHBOMA3HbBIHA CUTHAA.

6B cranmapre 1SO11172-3 (MPEG-1 Layer 1,2,3).
37 [IByXKaHaABHOE CTEPEO.
3806BeMHEHHOE CTEPEO
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20.4. lcuxoakyctnyeckue dopmartbl

«ITcuxo-

AKYCTHU4YECKHEY

dopMaTeI

¢ AAC?® — paszpabaTbiBasca Kak npeeMHUK MP 3 komnanwueii Fraunhofer
npu yaactuu AT&T, Sony, NEC u Dolby. [IpoekT He ObIA [OBEAEH 40 KOH-
na. Ha qagHBI MOMEHT CyLIECTBYET OOABIIIOE YHUCAO HECOBMECTHUMBIX APYT
¢ npyrom dopmaToB Ha ocHOoBe AACH,

e TwinVQ — cdopmar, paspaborannsiii komnanueir NTT*!. Cunraerca cra-
perinuM «KoOHKypeHToM» MP 3. AuiieH3nel Ha IpaBO pacIpOCTpPaHEHUd
aToro ¢popmara Baaneetr pupMa Yamaha.

« WMA*? — ¢hopmar cxxaTusa ayquoAaHHBLIX OT KOMIaHuu Microsoft.

39Advanced Audio Coding.

40 CemettcTBOo hopmaros AACH.
*INippon Telegraph and Telephone.
42Windows Media Audio.
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< lNporpammupoBaHne 3ByKa >

21. OCHOBHbIE NPOrpaMmHblie UHTEPHEUCHI

OoSss Core Audio
Open Sound System — mnpokoe HHuTepdetic nas mpodeCCHOHAABHOTO
yucao UNIX-rtomobupix OC ayauo B Mac OS X.

ALSA \ / ASIO

«—— WHTEppencbl —

Advanced Linux Sound Architecture. Untpedeiic nasg npodheCcCHOHAABHOTO

Hogerit uaTepdetic Ha sameny OSS / \ ayauo B Windows

Windows MME DirectSound
YcrapeBmuii uHTepdeiic Windows. IIpeqHasHa4YeH OAd KOMIIBIOTEPHBIX
TOABKO mEeAOBBIE IIPHAOKEHHUST urp B Windows

22. lMporpammHbin nHTEPdenc MME

[TepBoHaYaABHO MHTEP(ENC CO 3BYKOBBIMH YCTPOHCTBaMu OblA BBezieH B Windows
3.x nox HaszBanneM MME?*3. 3Bykoseie ycrpoiictBa B Windows oTHocaTcs K

Kaaccy Multimedia/Audio.

+3MultiMedia Extension — MyAbTUMeIUIHOE pacIIMpeHUE.
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@ByKOBbIe ycrpoﬁcr5a>

Wave
YcTpoiicTBa BBOAG/BbIBOAA LIMGPOBOTO 3BYKa, M I DI
NPeACTaBAEHHOro B BUAE NOCAEAOBATEAbHO- YCTDOHCTEla BBOAa/BbIBOAa COOﬁLLI.eHMFi

CTW 3HAYEHUI (OTCUETOB) AMMAUTYAbI, CAEAYHO- YNPaBAEHUs! My3blKaAbHbIMU MHCTPYMEHTaMM

LUMX APYT 3@ APYTOM C 3aAaHHOM YacTOTOM AUC- B dopmare MIDI.

AUX

BcriomorateAbHble 3BYKOBbIE YCTPOCTBA (Ha-

KpeTuaawmm;

npUmep, MUKLIEPDI), NPU MOMOLLM KOTOPbIX

peanusyeTcs ynpaBAeHWe napameTpamu 3By-

Ka, PETYAMPOBKM, HACTPOMKM U T.M.

B3aumopeiicTBre IPUAOKEHUS C ApaliBEpOM OpPraHU3yeTCs B BUAE B3aUMHOTO
oOMeHa IIOTOKaMH 3BYKOBBLIX MaHHBIX B PEAABHOM BpeMeHH. [as mepeHoca
IIOTOKOB MEXKIY IIPHUAOKEHHUEM M 3BYKOBBIM APaBEPOM HCIIOAB3yETCHd 3BYKO-
BoH Oydep. 3ByKoBbIe Oydephl CO3IAI0TCS IIPUAOKEHHUEM, H 3aTEM ITEPEIAIOT-
cd apaiBepy:

* mycTble — Al YCTPOMCTB BBOJA,;
* 3allOAHEHHBIE 3BYKOBBIMH JaHHBIMU — [IAS YCTPOMCTB BbIBOJA.

[TprMeHsIeTCS KOHIIEIITUS C8SI3AHHOU Yenouku npo2pammHelx 6ygepos.

22.1. Cnocobbl KOAMPOBAHUSA 3BYKa

[Tpu paboTe co 3BYKOBBIMH aallT€PaMH dallle BCET0 HCIIOAB3YETCS TPaIUIIH-
OHHBIM criocob udpPoBoro Koauposanua PCM*.

Pan MrHoBeHHBIX 3HAY€HUN 3BYKOBOH aMIIAUTYABI, CACAYIOUIUX APYT 3a APY-
rOM C 4acCTOTOH AUCKPETU3AIINU, Npeocmasasiemcst psioom uucesr 8blopaHHOU
paspsioHocmu. 3Ha4eHUs IIPOIOPIINOHAABHBI BEANYNHE aMIIAUTYAbl. IMeHHO B

TaKOM BH/I€ 3BYKOBOU IIOTOK cCHUMaeTcd ¢ Bbixona ALIIl vau momaeTcs Ha Bxon
LIAII.

OnHaxko, HApPAOy C peaeAbHo nmpocToroit, PCM o6AafaeT CylieCTBEHHOH H3-
OBITOYHOCTBIO:

3ByK HepenaeTcss HACTOABKO TOYHO, HACKOABKO 3TO BO3MOXKHO IIPH
BbIOpaHHBIX ITapaMeTpax ol poBKU. Ha riepBoe MecTo BBIXOIUT 3a-
Jadya MHHHUMH3AIIUH CKOPOCTH U 00beMa 3BYKOBOTO IIOTOKA, OTHAEAb-
HBIMH ITapaMeTpaMU TOYHOCTH U KadecTBa MOXKHO IIpeHeOpeyb.

44pulse Code Modulation - UMITyABCHO-KO0Bag Monyadaiusd, UKM.
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O6pabarwsiBaThk 3ByK B PCM criocobeH 110601l 3ByKOBOM amarrep!

22.2. ®opmat noToKa
<I>opma'r IIOTOKA — COBOKYIITHOCTH OCHOBHEIX ITIapaMETPOB IIOTOKA.

* crrocob KoAUPOBaHUS — 3TO TAABHBIA apameTp,
OH ke ImpHU3HaK dopmara®®.;

¢ JacCToTa JHUCKPETHU3AIIHNH,
* KOAHMYECTBO KaHAAOB,

¢ Pa3pdoHOCTB OTCYETA.

22.3. CTpyKTypa noTtoka

BAOK — HauWMeHbIIasd eJUHHIIA 3BYKOBOTO IIOTOKA. Pa3Mep kaxkmoro Gydepa
[OOAKEH OBITH KpaTeH pa3Mepy OAoKka.

B PCM 6a0KOM cunTaeTcs HabOp OTCYETOB, IepeaaBaeMbIX 32 OQUH
IIEPHUO/ 4aCTOThI AUCKPETU3AIIUH, TO €CTh — OJAWH OTCYET AT MOHO-
OHUYECKUX ITOTOKOB, ABa — JIAd CTEPEO(POHUYECKUX, U TaK JaAee.
OrcyeTnl MOTYT OBITH 8-pa3psAHBIMU, 16-pa3paaHbIMU, 32-pa3PAIHBIMU.
CoBpeMeHHBIE 3BYKOBBIE aIallTepbl MOTYT HCIIOAB30BaTh 18-, 20- u
22-paspanusle orcdeTbl. OTCUeT BhIpaBHHUBAETCH IIO CTApIlled rpa-
HUIIE TPEX- AU YETbIPEeXOAUTOBOIO CAOBA, & AHIITHHUE MAQMIINE pas-
PSABI 3aTIOAHSIIOTCS HyASIMU. Tpex6aiiToBble CAOBA IOYTH HE UCIIOAb-
3YIOTCH U 3aMEHAIOTCH YeThIpeXOauTOBBIMH.

C MoMeHTa 3aIycKa IIOTOKa ApPaiBep OTCAEKHBAET TEKYIIYIO TO3UITUI0 3aITH-
CH UAW BOCIHPOHU3BEAEHHS, KOTOpPas B AIOOOH MOMEHT MOIKET OBITH 3aITpoIieHa
IIpUAOKEHUEM. []ad 3TOTO amarnTepbl UCIIOAB3YIOT OdYepeab MeXKAy IIpeo0paso-
BaTeAIMHU U BCTPOEHHBIM IIPOIIECCOPOM.

ﬂpaﬁBep OTCAEXKHUBACET IIO3HUIIHUIO IIYTEM IIOACYETA KOAMYECTBA 3BYKOBBIX 6A0-
KOB IIOTOKAa, II€EPEOAHHBIX OT IIPHUAOZKEHHULA K YCTpOI)’ICTBy HAHU HaO60pOT.

“Sformat tag
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22.4. CucteMHble 0cCObeHHOCTU

22.4.1. HecKoAbKO npoueccoB

3BykoBada noacucrema Windows momyckaet paboTy ¢ yCTPOHCTBOM HECKOAB-
KHX IIPOIIECCOB (KAHEHTOB) OZHOBpPEMEHHO. MHOrue 3ByKOBBIE YCTpPOMCTBa
HoAAepP>KUBAIOT O0A€e OTHOTO KAMEHTA; yCTPOHUCTBO BBIBOJA CMENIHMBAET IIPO-
UTr'pbIBaeMble KAMEHTaMH 3BYKOBbIE IIOTOKH, & YCTPOHUCTBO BBOJA — «TUPAKU-
pyeT» 3aIUChIBAE€MBIN ITOTOK JASI BCEX ITOAKAIOUYEHHBIX KAUEHTOB.

YcTpoi#icTBO, mpaiiBep KOTOPOro IIOAMEP:KUBAaeT He Doaee OAHOrO
KAHEHTA, HE MOXKET ObITh IOBTOPHO OTKPBITO [I0 TE€X IO, ITOKA KAU-
€HT HE 3aKpoeT ero. [Ipu rnonsiTKe IIOBTOPHO OTKPBITH TAKOE YCTPOH-
CTBO, 3ByKOBasl IIOJICUCTEMa BO3BpalllaeT OLINOKY, CUTHAANU3UPYIO-
LIy}O O TOM, 4YTO YCTPOMCTBO 3aHATO.

22.4.2. Wave Mapper

Jast yIIpoIeHUd peasnu3allii OCHOBHBIX ollepaliuii co 3ByKoM, Windows conep-
JKUT CAYKOy riepeHaszHadennsd — Wave Mapper. B Windows mozkeT OBITH ycTa-
HOBAEHO 00A€e OJHOTO 3BYKOBOTO ycTpoiicTBa. CyIllecTByeT IOHITHE CTaHIaPT-
HOT'0O CUCTEMHOTI'0 YCTPOMCTBa BBOJA U CTAHAAPTHOI'O CUCTEMHOI'O YCTPOMCTBA
BBIBOJIA.

B Windows umMmeeTcsa nozcucremMa c:kaTHd 3ByKa — ACM?0, [Tpu nomonmt ACM
BO3MOXKHO B3aUMHOE ITpeodpa3oBaHue 3ByKOBBIX (OPMATOB — KaK BHYTPH TPYIIII,
Tak U Mexay HumHu. Cayxxk6a ACM MOKeT HUCIIOAB30BAaThCH, KaK aBTOHOMHO,
yepe3 COOCTBEHHBIH OTAEABHBIH HHTepdelic, TaK 1 aBTOMATHYECKH CAyKOOH
Wave Mapper.

[logcucreMa cXKaTusd Peasn3oBaHa B BHAE Habopa KOHeKoB*', crenuasbHBIX

npariepoB ACM, KOTOpPBIE U 3aHUMAIOTCS HEIIOCPEACTBEHHO IIEPEBOOM 3BYKa
u3 ogHoro opmara B apyroii. ACM akKTUBU3HUPYET HYKHBbIE KOAEKH 10 3alIpo-
HIEHHBIM (popMaTaM, CHabKasl UX HEOOXOAUMBIMHU ITapaMeTpPaMHU.

*6Audio Compression Manager.
47ACM Codec
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22.4.3. Yctpouctsa

3BYyKOBbI€ YCTPOHUCTBA

ACUHXPOHHbIE

CUHXPOHHbIE
¢® HE3aBHCHUMBI OT IIEHTPAABHOI'O IIPO-

* TpebyIOTCS BCE PECypChl IIEHTPaAAb- neccopa;

HOTO IIPOLIECCOPA; .
P Pa; * H3peaKa COOOIIAIOT ApaiiBepy o 3a-

BEpIIEHHUN OOPabOTKH O4YePEIHOrOo

¢ HE BO3BpaIllalOT YIIPaBA€HHLI OO0 TEX cbparMeHTa P —
3

op, roka 6ydep He GyaeT 3arioAHEH

HAHU IIPOUTPAH;
* BO3BpAIllAIOT yIIPaBAE€HHE Cpasy Ke

II0CA€ TIOAYYEHHS odepemaHoro Oyde-

* B odYepeaM ApaiBepa MOXKET Haxo-
pa;

JUTBCS TOABKO OOWH Oydep.

* B ouepenM ApadBepa MOXKET HAXO-
AUThCSl MHOTO OychepoB.

[Tpu 3aBeprIieHHN 00pabOTKH KaskIoro Oydepa apaiiBep yCTaHABAUBAET B €T0
3aronoBKe (pAar roTOBHOCTH, II0 KOTOPOMY IIPHAOKEHHNE MOIKET OIIPENEAUTD,
4TO ApaiiBep ocgobooun daHHbwLi 6ydghep.

[IAsT acCHHXPOHHBIX YCTPOHCTB ropaszno 6oaee 3ppeKTUBHBIM CIIOCO60M BO3-
Bpata Oydepa siBaseTcss yBeaomaeHue (notification). [Ipaiisep:

* AM0O BBI3BIBAET 3aaHHYIO (DYHKIIHMIO IPUAOKEHHUS,
* AN0O aKTUBU3HUPYET COOBITHE (event),

* Au0O IepenaeT COOOIIEHHE 3aJaHHOMY OKHY HAM 3amade (thread) mpmao-
JKEeHUs.

B mapamerpax pyHKIINH, HAH COOOIIEHUS IIepenaeTcsd TaKKe yKas3aTeAb 3aro-
AOBKa Oydoepa.
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3ByKOBad NOACHCTEMa HyMEPYET yCTAHOBAEHHBIE YCTPOMCTBa, HaduHada c (.
IIpu ycTaHOBKE HOBOIO yCTPOHCTBA HAM yAAA€HHH CYILECTBYIOIIETO HyMepa-
L1g u3MeHsieTcs. Bo BpeMs paboThl IporpaMMbl B CUCTEME MOTYT IIOSBHUTHCS
HAU HMCYE3HYTh 3BYKOBBIE yCTPOMcTBa. BmecTo HOMepa 3ByKOBOI'O yCTPOHCTBA
MOZKeT HCIO0Ab30BaThcd Katod (handle) panee oTKpeITOro ycrpoiicrBa. Cucrema
aBTOMaTHYECKH OIIPEeAeAdeT, KaKoe UMEHHO 3HadeHUe IepefaHo HHTepdeic-
HOM (DyHKIIUH.

[Ipu OTKpBIBAHHUH KaXKIOI'0 3ByKOBOI'O yCTPOMCTBa CHCTEMa BO3BpAalllaeT €ro
uneHTuUKaTop, uau Karod (handle), mo koTropoMy 3aTeM ITPOUCXOAUT BCS OCTAAB-
Has paboTta c ycTpoiictBoM. PopMarbHO HUACHTHPHUKATOPHI yCTPOHUCTB BBOAA U
BBIBOZIa UMEIOT PA3AUYHBIE TUIIbI

« HWAVEIN;
* HWAVEOUT.

O0a onu skBuBaseHTHBI THIIy HWAVE, KOTOPBIHI MOKET HCIIOAB30BATLCS [AS
CO3aHUus YHUBEPCAABHBIX (DyHKIIHH, He 3aBHUCAIINX OT THIIA YCTPOHCTBA.

KAroun 3BYKOBBIX YCTPOUCTB HE UMEIOT HUYETo OOIIero ¢ KAloUaMH
datinoB, coOBITHH, OKOH, 3a74a4 U T.II.

Ecam nporpamme «0e3pa3aldyHO», C KAKHM KOHKPETHO YCTPOMCTBOM OHAa OymeT
paboraThk, AO0O paboTa BeAeTCHd TOABKO CO CTaHAAPTHBIM CHCTEMHBIM yCTPOH-
CTBOM, ITporpaMMa MOXKET OPUEHTHPOBATHCS TOABKO Ha CAYKOy IlepeHa3Haye-
HUs. B IpoTHBHOM cAydae mporpamMma OIpeaeAseT KOANYECTBO UMEIOIIUXCS B
CHCTeMe yCTPOHCTB BBOIa U/ MAU BhIBOA ITpU oMoty pyHKINH GetNumDevs.

[Tpu HEOOXOAMMOCTH IIporpaMMa MOKET 3aIlIpOCUTh IapaMeTphbl U UMeHa 3BY-
KOBBIX yCTpoMcTB mnpu nomoinu ¢pyHkiui GetDevCaps — HampuMmep, 4TOObI
cchopMUpPOBaATE MEHIO NOCTYIITHBIX YCTPOHUCTB AL [IOAB30BATEAS UAM HAHUTH YCTPOH-
CTBO, VIOBAETBOPLIOIIEE 3aJaHHBIM TPEOOBAHUIM.
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22.5. AArOpUTM B3aUMOAENCTBUSA

PaccMmoTpuM yIpoOIEHHBIM aATOPUTM B3aWMOAEHCTBHUS IIPOTPAMMBI U 3BYKO-
BOM IIOACHUCTEMDBI:

1: OTKPHITE (

2 <ycTporucTBo> ,

3: <@¢opmMaT 3BYKOBOI'O IIOTOKa> ,

4 <crmocob yBeIOMJIEHMS O BRITOJIHEHMM BAIPOIEHHBIX OIEPAaLii>

5: )

6: Oybepr <+ co3maThb ( <KOIMUECTBO> );

7: 3amnoOJIHUTL 3aTOJIOBKU ( <OyQepr> ) ;

8: Ecmun <cCpas3y HOAI'OTOBMUTE K HIepermade> TO:

9: [IOOTOTOBUTL Kk Mepemaue ( <Oypeper> ); /¥ Prepare */

10: Ecam <IMKJI 3arnmucr> TO:

11: Iloxka <3amMCb>  BHIIOJIHSAEM:

12: 3amOJIHUTL Ouepenb npansepa Oybepamu /* AddBuffer */

13: sanmucatThs norokx /¥ Start ¥/

14: /** B amom momeHm Opaitigep 3anyckaem ALl adanmepa, u 38yKoesle
omcuemel HaAUUHAOM nocmyname 8 nepswvlil bygep us ouepeou. **/

15: IIOJIyUYMTh yBEeIOOMJIEHME OT IpauBepa;

16: onpemennTs pasMmep mauHmx; /*dwBytesRecorded */

17: obpaboTaThk BanMCaHHBE OaHHBE;

18: ocerobomuTe Oybep;

19: nepenaTb Oybepsl MNPUIIOXEHUIO;

20: Ecmm <UMKJI BOCHPOM3BEIOEHMA> 'TO:

21: Iloka <BOCHpoOM3BEIEeHME>  BHIIOJIHSEM :

22 BaANOJIHUTE Oydeps 3BYKOBBIMM IAHHEBEIMU;

23: nepenars OydepH IpaliBepy ycTpolcrTsa BmBOma; /% Write */

24 / ** [Nocne nonyueHust nepgozo ske bygpepa opatisep sanyckaem LIAIT adan-
mepa, Komopblii HauuHaem useexams 38yKogble omcuemat. **/

25: BOoCcnpomussecTu Oybep nomuoctei; /*dwBufferLength */

26: oceobomnTe Oybep;

27: nepenaTb Oybeps NPUIIOXEHUIO;

28: ocBoGomuTs Oydepr; /¥ Unprepare */
29: sakpHTh ycrpoucteo; /¥ Close */

[Tpu HEOOXOAUMOCTH ITPUOCTAHOBUTE IBUKEHHE IT0TOKA BBI3BIBAETCS (PDYHKIIUS
Stop/ Pause. I1pu 3TOM yCTPOHUCTBO BBOJA CPpa3ly Ke BO3BpaIlaeT odepeHoH Oy-
dep IPUAOKEHUIO — BO3MOIKHO, 3alIOAHEHHBIH AU YaCTUYHO. He MOAHOCTEIO
IIPOUT'PaHHBIH Oydep ycTpoicTBa BbIBOAA OocTaeTcd B ouepenu. OcrasbHbIe Oy-
deprl YyCTPOHUCTB 000MX THIIOB TaKKe€ OCTAIOTCH B OYepeqU U BKAIOYAIOTCH B
paboTy TOABKO IOCAE Iepe3arycKa IToToKa (pyHKIuaMu Start/ Restart.
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[ag ycTpOHCTB BBIBOAA, MOAAEPKUBAIOIINX pacUIHpeHHbIe GyHK-
IIHH YIpaBA€HHSA, ITpOrpaMMa MOKET PETyAHPOBATh TPOMKOCTD 3BY-
Ka (pyuknueit SetVolume, a Tak>ke U3MEHATDH BBICOTY TOHA U CKOPOCTh
BocnpousBeneHus pyHruuaMmu SetPitch uau SetPlaybackRate. Boaee
o0HIIMM CIIocOO0M PEryAUPOBKHU I'POMKOCTHU SBASIETCH oOpalleHue K
MUKIIIEPY (mixer), KOTOPbIM SIBASIETCH YCTPOHUCTBOM KAaacca Aux.

[ast aBapUHHOTO ITpepbIBaHUA 00pabOTKU OTOKA UCIIOAB3YyeTCsI PYHKITHUS Reset,
HEMEIACHHO OCTaHaBAHWBAIOIAd [TPOLIECC 3allMCH AU BOCIIPOU3BEAECHHUS U BO3-
Bpamampiias Bce 6ydepsl U3 ouepeay IPHUAOKEHHUIO.
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23. lporpammHbin MHTEpdenc DirectSound

23.1. Ha3HaueHue, CTpyKTypa, 0COBEHHOCTU

[MToncucrema DirectSound obecrieunBaeT MPHUAOKEHUAM MMPAKTHYECKH HETIO-
CpeACTBEHHBIH NOCTYII K allliapaType 3ByKoBoro azxamnrepa. [IpegocraBasger Mo-
JIeAb COBPEMEHHOI'0 3BYKOBOTI'O a/ariTepa, IpeaeAbHO ITPUOANKEHHAs K peaAb-
HOCTH, C MUHUMAaABHBIM YPOBHEM abCTpaKIIUU.

[Toncucrema DirectSound nocTpoeHa 1o 06BEEKTHO-OPHEHTHPOBAHHOMY IIPHUH-
LIUITy B COOTBETCTBUU C MomeAbio COM*® u cocrout u3 nHabopa uaTepdeiicos.

Kazknpiii maTEepdeiic oTBedaeT 3a 00BEKT OIIPENEACHHOTO THUIIA:
* YCTPOMICTBO;
* Gydep;
* CAyKOy YBEIOMAEHUS U T.II.

NuTepdetic — HabOp yIpaBAdIOUIUX (PYHKIINH, OpraHN30BaHHBIX B KAACC O0BEKTHO-
OPUEHTHUPOBAHHOTO SI3bIKA.

DirectSound He moamepzXuBaeT 3BYKOBbIE (pOpMaThbl, OTAUYHBIE OT
PCM. Hasznauenue DirectSound — HCKAIOYUTEABHO 3(PPEKTUBHBIN
BBIBOJI 3ByKa.

OcHoBHbIe ITpeumyniecTBa DirectSound:

¢ 3alaHHE€ HECKOABKO NCTOYHHKOB 3BYKAQ4;

* 00beMHBIH 3BYK (B DirectSound3D 3T0 IIpeuMyIIeCcTBO YCHAEHO).

23.2. AnnapaTHasa NoAAEpXKa

DirectSound BCIO BO3MOXKHYIO pabOTy CTapaeTcs MePEeAOKUTh Ha alIaparypy
azanrepa.

OOHAKO, CTPOUT 3aMETUTb, YTO MPUSIOKEHUAM, UCMONb3YHOLWMUM 60S1b-
Woe KOJINYeCTBO OAHOBPEMeHHO 3BYYaLLUX UCTOUHUKOB UNU CIOXHYHO
TPexXMepHyro KapTUHY, UMeeT CMBICN YNnpoLiaTh CBOKO moAesb npu OT-
CYTCTBUU CPeACTB annapaTtHOro YCKopeHUs, UHa4e HaknaAHbIe pacXxoAabl
MOTYT CYLLEeCTBEHHO CHU3UTb O6LLYHO MPOU3BOAUTESIBHOCTb CUCTEMBI.

[Ipu oTCyTCTBHHM KaKHX AIOOO 3BYKOB y agantepa DirectSound smyaupyer ux
Ha cHHTe3aTope anantepa. [ad co3maHua peasnCTUYHOM 3BYKOBOM KapTHHBI
DirectSound HyzkgaeTcs B uHGOPMAaIIUU O PACIIOAOKEHHUH 3BYKOU3AydaTEAEH —
TPOMKOT'OBOPUTEAEH UAHW HAYIITHUKOB — OTHOCHTEABHO CAYIIATEAS.

*8Component Object Model — Mo/1eAbL 0GBEKTOB-KOMIIOHEHTOB, HAH COCTABHBIX 0O'HEKTOB.
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23.3. 3ByKoBble Bypepbl

BOABIIMHCTBO CYIIIECTBYIOUINX 3BYKOBBIX aaIllT€POB HUCIIOAB3YET A OOMeHa
3BYKOM C IIEHTPAABHBIM IIPOIIECCOPOM 3BYKOBBIE Oydepbl, IIPeaCTaBASIIOIIIE
co0oi1 y9aCTOK IMaMdaTH, B KOTOPBIH 3aHOCATCS 3BYKOBbBIE NJaHHBIE.

OO6bIyHO Oydep — KOABIIEBOH.

ApnaniTep U ero npaiiBep paboTaloT ITapasA€AbHO C pa3HBIMHU dYacTIMU Oydepa,
cTapasch CA€IOBAThH APYT 3a APYroM M He co3naBaTh KOH(MAHKTOB. Ecanm mx
paboTa coraacoBaHHa — IIOAy4aeTCs HEIPepPbIBHOE ABUXKEHHE CKOAb YTOTHO
JAUTEABHOTO 3BYKOBOI'O ITOTOKA.

DirectSound mmpenocraBAgeT IIPHUAOKEHHIO IIOYTH IIPSIMOM OOCTYII K amnmnapar-
HBIM Oydepam agamnrepa.

B oranune ot moneau MME: BbIBOZL KOPOTKUX U ITIOBTOPHAIOIIUXCH 3BY-
KOB 3HAQYUTEABHO VIIPOLIAETCH, a BbIBOJA JAUTEABHBIX HEIIPEPBIBHBIX
3By4YaHUUN HECKOABKO YCAOXKHHAETCH.

23.3.1. AnnapaTHble U NporpamMmmMHble
Pazamunble aganTepsl HCIIOAB3YIOT Oydephl pa3HOro TUIIA:

* Kaaccuueckue ananreps! Tuna Sound Blaster, Windows Sound System u
COBMECTHMbIE€ C HUMH HCIIOAB3YIOT O0y(pep B OCHOBHON NaMATH KOMIIBIO-
Tepa ¢ moctyroM depes DMAY.

* Apmantepsl apxuTekTypbl Hurricane (Turtle Beach Tahiti, Fiji u coBmecTu-
MBbI€) UCIIOAB3YIOT Oydep B cOOCTBEeHHO# (on-board) mamMaTH, KOTOPBIH I0-
CTYyIIEH B BUIE «OKHa» B HAIIa30HE apeCOB BHEIITHHUX yCTPONUCTB.

e CyIIecTBYIOT TaKKe aJalTephl CO BCTPOEHHBIM 0ydepoM, JOCTYII K KOTO-
POMY OCYIIIECTBASIETCS dYepe3 IIOPThI BBOAA-BBEIBOAA; OOBIYHO TaK paboTa-
IOT TaOAMYHO-BOAHOBBIE CUHTE3aTOPHI.

B 3aBHCHMOCTH OT pa3MellleHUs U criocoba yIIpaBA€HHUS pasAWdaroT arrnapart-
HbIE U ITpOorpaMMHbIe Oy(eprl.

annapammtsle npozpammHsle

6ydepbl

4906Men uHbOPMALIMH MEXY yCTPoicTBaMu, 6€3 ucrnoab3oBanus LII1.
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AnnapaTHusii 0ydep — OGydep, K KOTOPOMY aaarTep UMeeT IIPSIMOM JOCTYII.
Takoii Oydep pacmoaaraeTcd AMOO B ITaMATH CAMOT0 afanTtepa, AUOO B OCHOB-
HOM ITaMsaTH C oOpareHueM depe3d DMA.

IIporpamMmmHusbIii O0ydep — Oydep, K KOTOPOMY amamnTep UMEET AOCTYII Yepe3
npoiteccop. [IporpamMMmHubIe Oydephl BCerma pacroAararoTcss B OCHOBHOM maMmsi-
TH.

B nmokymenTtarinu no DirectSound anmapaTHBIMH Ha3bIBAIOT TOABKO
Te Oydpephbl, KOTOPhIe HAXOAATCS B ITAMSITH aallTepa, U HEPEeaKO IIy-
TaloT TepMUH «hardware» B OTHOIIIEHUH pa3MelleHus 0ydepa u cro-
coba cMelIuBaHU4 3BYKa.

23.3.2. lNepBHYHbIM 1 BTOPUYHbIE

bydepbl

/

nepBuYHbIN (1) 8mopuuHble (n)

Ecau B apXuUTeKType afanTepa oA1H U3 allllapaTHbIX 0y(epoB IBAIETCH OCHOB-
HBIM, €T0 Ha3bIBAIOT IePBUYHBIM (primary). OcTaabHble Oy ephl, 3aHUMAIOIIIE
IIOAYNHEHHOE ITOAOXKEHHE, Ha3bIBAIOTCS BTOPUYHBIMU (secondary).

OOBIYHO 3BYKH M3 BTOPUYHBIX OyhepoB CMENINBAIOTCS BOEAHNHO B IIEPBUYHOM
Oydepe, orkyna u nocrymnarot Ha LIAIl aganrepa.

[Ag amanTepoB, pabOTAIOIIUX TOABKO C OIHHUM Oy(epoM, OH U SIBASIETCS IIep-
BHUYHBIM. BropuyHbie 6ydepbl MOTYT OBITH TOABKO ITPOTPAMMHBIMH U yITPABAS-
roTca camoii nnoacucremoii DirectSound.

JAg COBpeEMEHHBIX MHOTOKaHAaABHBIX anantepoB PCI, nMeronpx HECKOABKO paB-
HOIIPaBHBIX KaHAAOB BBIBO/IAa 3BYKa, IIEPBUYHbBIH Oydep HELOCTYIIEH, 3aTO HEKO-
TOPO€ KOAMYECTBO BTOPHUYHBIX MOKET OBITH annapaTHbBIMU, U YIIPABAEHUE 3BY-
KaMH B HHUX OCYILECTBALET HEINIOCPEACTBEHHO caM aaarrep. daile BCero npu-
AOXKEHHIO He TpedyeTcs UCII0AB30BaTh IIEPBUYHBIN Oydep.

B Tunosoi cxeme B3aUMOAEHCTBHA OAT KaXIOT0 HCTOYHHKA 3BYKa CO3/1a€TCS
cBoOM BTopu4HEIH Oydep (B DirectSound yacTo 0TOXIECTBASIIOTCS IIOHATHS «HUC-
TOYHHK 3BYKa» U «BTOPUYHBIH 3ByKOBOHU Oydep»). BriocaeacTBUM mpHAOKeHUE
B Hy>KHbI€ MOMEHTBI BKAIOYAET U BBIKAIOYAET 3By4YaHHE HCTOYHHKOB, MEHAET
TEKYLIYIO IIO3UIHUIO B 3BYKE, [TapaMeTphbl 3By4aHUs U T.II.
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Bropuunsle Oydepbl MOTYT UMETH IIPOU3BOABHBIE PAa3MePhl, KOTOPhIE 33 0al0TCI
IIPHUAOKEHHEM ITPU UX CO3JaHUU. [laske eCAU CMeIIuBaHUe BhINIOAHdeT DirectSound —
OHO OCYIIECTBALETCS Ha YPOBHE gapa.

[Tpamoi gocTyn K HepBUYHOMY Oydepy BO3MOZKEH TOABKO B MCKAIOUHUTEABHBIX
caydaax. [Ipu aTom 3amperaercs HCIIOAb30BaHHE BTOPHUYHBIX OypepoB — TO
€CTBb IIPHUAOXKEHHUE TEPLAET BO3ZMOXKHOCTD OIIUCHIBATH HE3ABUCHUMBbIE HCTOYHUKHU
3ByKa. 3aT0 HaAUYHeE NOCTyIIa K IepBUYHOMY Oydepy rapaHTUPYET, YTO BCE U3-
MEHEHUS B 3ByKOBBIX JAaHHBIX OYyT YCABIIIIaHbI MAKCUMAaABHO ObICTPO. OMHAKO
ePBUYHBIN Oydep nMeeT (PpUKCUPOBAHHBIA pa3Mep,BbIOMpaeMblil fpaiiBepoM
DirectSound, u pazmep 3TOT HOCTATOYHO MaA.

[as Toro 4TOOBI ycIleBaTh BIIMCHIBATH 3BYK B IEPBUYHBLIH Oydep,
IIPHUAOKEHHE MOAKHO UMETH BHICOKUH YPOBEHB ITPHUOPUTETA.
Ho nake B aToM caydae Windows He rapaHTHUPYET Hy?KHOM CKOPOCTH.

BropuuHbIii Oydep MoxKeT ObITh CTATHIECKUM (static) u mOoTOKOBBIM (Streaming).
CraTH4ecKHe Oydepshl mpeaHa3HauYeHbI JAS IIOCTOSSHHBIX 3BYKOB, IIU(POBOE
IIpeacTaBA€HUE KOTOPBIX HE MEHAETCS AND0 MEHSeTCS JOCTATOYHO PEaKO.
IToToKOBEIE Oydepnl OPHEHTHPOBAHBI HA YACTO U3MEHseMbIe 3BYKH, KaK IIpa-
BHAO — Ha MpeACTaBA€HHE OAUTEABHOI'0 3BYKOBOTO IIOTOKA, KOTOPBIY IO ya-
CTSIM «IIPOTOHsIeTCs» Yepes Oydep.

CraTuyeckue U IOTOKOBBIE Oydpepbl pa3ANdaroTCsd TOABKO T€M, YTO IIOACHUCTE-
Ma cTapaeTcsd B IIEPBYIO odepeab AeAaTh alnapaTHbIMU cTaThudecKue 6ydepsl,
3arpyzasi UX B I1aMsTh aaarrepa.

Taxkum 06pa3oM, IIOCTOSTHHBIE U KOPOTKHUE 3BYKH OKA3bIBAIOTCS B PACIOPSIKE-
HUU aganTepa. [JocTaToYHO AW AATh KOMAaHAY, YTOObI OHU BKAIOYHAWCH B
oOI1iee 3By4YaHUeE.

[IpuaokeHHEe MOKET IBHO YKa3bIBaTh IIPU co3aHuU Oydepa THUII 1a-
MATHU OASI €T0 Pa3MEINIEHU.

DirectSound onTUMH3UPYET HUCIIOAB30BaHUE BTOPHUYHBIX Oy(epoB B IOPAIKE
HUX CO3[aHUd ITPHUAOKEHUEM. ICTOYHUKU 3BYKa, CO3/JaHHbBIE B IIEPBYIO OYEPEND,
MMEIOT IIPHUOPUTET B HCIOAB30BAHUU allllapaTHBIX cpeacTB. Bydeprl, co3nan-
HbI€ II€PBBIMH, I[IOACUCTEMA CTAPAETCS II0 BO3MOXKHOCTH 3arpyzaTh B IIaMdTh
azantepa, IpeaocTaBAadTh UM KaHaabl DMA. I1pu ncyeprianuu anmnapaTHbIX pe-
cypcoB DirectSound niepexouT Ha CAaMOCTOSITEABHYIO, IIPOrPaAMMHYI0 00paboT-
Ky ocTaBIINXCs 6ydepoB.

[TocKOABKY KaxKObI¥ BTOPUYHBIN Oydep OIIHMChIBAa€T HE3aBHCUMBIM HCTOYHUK
3ByKa, MIOZICUCTeMAa IIPeNOCTaBAdIET CPECTBA yIIPaBAEHUS pPeXXUMaMU 3By4a-
HUS MCTOYHUKA:
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* nast 6a30BBIX UCTOYHUKOB DirectSound mocTyItHo ypaBaeHUe:

» T'POMKOCTBIO,
» IIaHOPaMOH,

» YaCTOTOH AUCKpPETU3alIUY;
e ad ucToyHUKOB DirectSound3D erre:

» IIPOCTPAHCTBEHHBIMH KOOpPAHUHATAMU,
» HAIPaBACHHOCTBIO,

» CKOPOCTBIO ABHUXKECHUAI.

Habop HeoO6XOOAUMBIX OAS UCTOYHHUKA METOOOB YIIPaBA€HUS 3a4a€TCS IIPU CO-
3naHuu Oydepa H II03BOASET IIOACHCTEME OIITHMAABHO CBS3BbIBATH Oydepnl C
anmnapaTHBIMH pecypcaMu. BriocaecTBUHM OOCTYIIHBI TOABKO 3aKa3aHHBbIE Me-
TOOBI YIIPABAECHUS; OAT U3MeHeHHUd Habopa HeoOX0oUMO YHHYTOXHTB Oydep
H CO34aTh €ro 3aHOBO.

DirectSound HCIIOAB3yeT AL afpecanvy B 3BYKOBBIX Oydepax moOHATHE MeKY-

wux no3uyuil, AU KypCcopoB.

«3ax3a'r/ BOCIIPOH3BECAECHHE»

. «dTeHHE [ 3aIIHCH»
Play/Capture Position. OrcaexxuBaer

Read/Write Position. OTcaexuBaer 00-

IPOUTpPEIBAHHE 3ByKa u3 0Oydepa B
MEH [AaHHBIMH MEXKAY IIPHAOXKEHUEM U

afanTep MAHW 3aIlKCh 3ByKa K3 afarrepa
Gycepom.

B Oydpep.

&

[Tosunmsa Bocrpou3BeneHUd (play) caemyeT 3a Io3uIilved 3amucu (write) B Oy-
dep, a mozunusa yreHud (read) — 3a mo3uirel 3axpara (capture). JlocTuzkeHue
IIO3UIIMEN BOCIPOM3BEAEHUS IO3UIMHU 3allMCH O3HA4aeT IIOAHOE ITPOUTPhIBA-
HUe Oydepa BOCIIPOU3BEAEHUS, IIPU ITOM HAYWHAIOT BOCIPOU3BOIUTHCH «CTa-
pble» MaHHBbIE, KOTOPbIE IIPHUAOXKEHHE HE yCIIeAO Ilepe3amnucarhb. [JocTuxKeHHe
MO3UIUEN 3aXBaTa MO3UIIUH YTEHHU 03HAYaeT IlepernosHeHue Oydepa 3axBarTa,
U IIOCAEAYIOIHE AJaHHble HAKAQABIBAIOTCS Ha «CTapble», KOTOPbhIE ITPHUAOKEHUE
He YCIIEeAO U3BA€YD U3 Oydepa.
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IIOAHOE€ IIPOUT'PBIBAHUE

play = play/write =

IIEPEITIOAHEHUE

read = —— capture = read/capture =

JocTuxkeHue oJHOM M3 3alaHHBIX MTO3UIIUN B 3BYKOBOM Oydepe cCHUuTaeTcs: Co-
obrTuem B noacucteMe DirectSound. [Iag 3anpoca yBeJOMAEHHUS O HACTYTIACHUH
TaKUX COOBITUM ITPHUAOKEHHE MOXKET HCIIOAB30BaTh CIEIIHAaABHBIA UHTEpPgEnc
[DirectSoundNotify, cozmaBast COOTBETCTBYIOIIHE €MY CAEOAIIIE OOBEKTHI.

[Ipu HOCTHUKEHNHM YKa3aHHBIX ITO3UIIUH, CAEOAIINH 00bEKT aKTUBU3HPYET (set)
3as1aHHble 0OBEKTHI COOBITHUS (event objects), KoTopble MOTYT OBITH OITPOIIEHBI
IIPUAOKEHHUEM HEIIOCPEACTBEHHO, AMOO MOXKET OBITh CO3MaHa OTAeAbHad 3aa-
4a, OXKUJarolnas akTUBU3AIlMU OHOI0 UAU HECKOABKHUX OOBLEKTOB COOBLITHUIM.
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23.4. YpOBHU B3aUMOAENCTBUA

DirectSound BBoaguT YeThIpe YPOBHS B3aUMOAeHCTBUS (cooperation levels) mpu-
AOKEHHUH MexXay coboi U 3BYKOBBIM amarnTepoM. Korma HECKOABKO IIPHAOIKE-
HUM OAHOBPEMEHHO MCIIOAB3YIOT OJWH M TOT K€ aJaIlTep, COOTHOILIEHHE YPOB-
Hel B3auMOoAeHCTBUS OIIPEEAIET UX IIPUOPUTETHOCTE B HCIIOAB30BAHUH alllla-
paTyphl ¥ CO3MaHUU 3ByYaHUL.

1) O6pruHbI# (normal) ypoeHs dukcupyer opMmar IepBUYHOTO Gydepa
amanrepa:

e 22050 Im;
* CTEpPEO;

* 8-pa3pgaaHbI€ OTCYETHI.

dopmaThl BTOPUYHBIX OydepoB mpeodbpasyroTcss B 3TOT opMart, U IIpU
IIEPEKAIOYEHUHN IIPUAOKEHHUH MIOICUCTEME HET HEOOXOAMMOCTH U3MEHSTh
dopmat nepBUIHOTO Oydepa.

Ha sToMm ypoBHe mocturaeTcs HauboOAbIIas YHUBEPCAABHOCTD

U 3(pPeKTUBHOCTL. KauecTBO 3ByKa B TakoM popMarte IoCpes-
CTBEHHO U HeE JOIIyCKaeTCs YIIAOTHEHHE BHYTPEHHEN maMsaTu
azamnrepa.

2) IIpHopHTEeTHBIH (priority) ypoBeHb O3BOASIET IIPHAOKEHUIO YCTaHAB-
AMBaTh (popMaT NepBUYHOIO Oydepa U YIAOTHATH BHYTPEHHIOIO IIaMATh
ananrtepa. [IpegocraBageT NIPUOPUTETHBIN JOCTYII K annapamHsim pecyp-
cam, KOTia OKHO IIPHAOXKEHUS CTaHOBUTCA akmueHbim (foreground).

Ecau mpoucxoouT nepeKAlYeHHe MeXAy MPHUAOKEHUSIMU 3TOT0 yPOBHSH,
YCTaHOBUBIINMH pa3anyHble popMaThl HepBUYHOT0 Oydepa — moacucre-
Ma BbIHYZK/leHa IIepPeKAI0YaTh (POPMAaThI, AT Y€TO HEOOXO UM IIepe3alIryCK
azanrepa, HepeaKo IIOPOKAAIONINY MIEAYKH U TOMY I10100HbBIE TIOMEXH.

3) HcrarouunTeAbHBIH (exclusive) ypoBeHE 1o100eH IPHUOPUTETHOMY, HO HA
BpeMda aKTHBHOCTHU OKHAa IIPHUAOXKEHUS €My IIPeIOCTaBAAETCH UCKAIOYH-
TEABHBIH [IOCTYII K aJamTepy, U 3By4YaHHE HCTOYHHKOB BCEX OCTAABHBIX
IIPUAOZKEHUH 3arAyIaeTcs (HO He OCTaHaBAWBAETCH).

4) YpoBeHB I0CTyIIa K IEPBHYHOMY Oydepy (write-primary) pasperaer rmpu-
AOZKEHUIO ITPSIMYIO 3aIIUCh B IIEPBUYHEBIN Oydep anantepa. Ha aTom ypoBHE
IIPUAOKEHHE MOXKET paboTaThk TOABKO C IEPBUYHBIM OydepoM, akTUBH3A-
IUsI BTOPUYHBIX OydepoB 3arrpereHa.

OTOT YPOBEHBb AOCTYIIEH TOABKO OASI YCTPOUCTB, UMEIOIIUX CIIe-
nuaAu3upoBaHHbIN DirectSound-apatiBep.
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23.5. Habopbl cBOMCTB

DirectSound BBoauT noHaTue Habopa CBOUCTB (property set) — mapameTpos,
OITHCHIBAIOIIMX BUABI 00paboTKM 3ByKa. [Ipu momoriyt Habopa CBOMCTB MOKHO
OIIHCAaTh:!

* ImapaMeTphl 3aAa,;
* TOAOCA UCIIOAHUTEAST,;
* MaHepbl IIEHUS;

¢ 3By4JaHHd MHCTPYMEHTOB U T.II.

[Tpu HaAMYUYU HEOOXOAUMBIX CPEICTB 00pabOTKH OAHY U Ty K€ 3ByKOBYIO Kap-
THHY MO3KHO IIPEACTAaBAITH B PA3HBIX PaKypcax, aKTUBU3UPY HY>KHbIEe HAOOPHI
CBOMCTB.

B manHoOe BpeMs 3TU BUABI 0OPA0OTKH IMOYTH HE MO PKUBAIOTCH;
Ha0boOpbI CBOMCTB BBEZIEHBI B OCHOBHOM Ha Oyayliee.

23.6. peHTUdPUKaUUS YCTPOUCTB

B oranume ot nmoacucrem MME, npentudukaius ycrpoiictB B DirectSound cae-
nyet npaBruaaM COM u ucnoas3syetr GUID (Globally Unique IDentifier — ugen-
TUPUKATOP, YVHUKAABHBIH B MHPOBOM Maciutabe). Aro6o# o6bekT COM mmeeT
CBO# UAEHTUDHKATOP, 10 KOTOPOMY IIPHAOKEHHUT MOTYT obOpamaThcsa K HEMY.
N neHnTuduKaTOpPhl JOCTYIHBIX YCTPOUCTB IIPHUAOKEHHE IIOAYYaEeT B IIPOLecce
nepebopa (enumeration) ycTpoHCTB 3a1aHHOTO KAacca.

23.7. CucteMHble ocobeHHOCTH

HNuTtepdeticel DirecSound goctynsb! nag naargopm Windows 98 mau 2000 u
BEBIIIIE.

CTOUT 3aMeTUTb, YTo UHTepetickr DirecSound 1 ero moanpukaumm Aas
Windows Vista asnarotca 6asosbimu. TToanepxku MME B Vista yxe Her.
OuesugHo, HeT ee 1 B Windows 7.
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23.8. AAropuUTM B3aMMOAENCTBUS

PaccMmoTpuM yIpoOIEHHBIM aATOPUTM B3aWMOAEHCTBHUS IIPOTPAMMBI U 3BYKO-
BOM IIOACHUCTEMDBI:

23.8.1. BocnpoussepeHue

1: MOeHTUOUKATOP ¢ «YCTPOMCTBO I10 YMOJIUAHUO»;

2: Ecnm <KOHKPETHOE yCTPOMCTBO> TO:

3: UIeHTUOUKaTop < nepebop; /* DirectSoundEnumerate */

4: ycrpomcreo /*IDirectSound */ <4 cos3marhb ( <HMIEHTUGUKATOP> ) ;

5: /** Coz0aHHblll 06'bexm ycmpoticmea moxxem bbimsb onpouieH memoodom GetCaps, eo3sepa-

Warnwum e2o xapaxmepucmuku u eoamorkHocmu. Taxum obpazom morxxem 6bims, HANPu-

Mmep, HAUOeHO MUHUMATbHO U ONMUMAILHO nooxoodsiuiee ONst yesiell NPuioxKeHUust Yyecmpoii-

CMe0 U3 8cex UMeruwUxecst 8 cucmeme. **/

YCTAaHOBUTL ypoOBeHb B3aumMmomemicteusa; /* SetCooperativeLevel */

: Econ <ypoBeHr != normal > wo:

cosmarb nepsuuHblt Oybep; /¥ CreateSoundBuffer */

samaTe ero dpopmar; /*SetFormat */

0: /** Ha o6bluHOM YposHe g3aumodelicmaust hopmam nepsuuHozo bygepa purxcuposaH
— 22 050 I'u, cmepeo, socemsb paspsioos. **/

11: Onmss BCeX < MCTOYHMKM S3BYKA >  BBIIOJIHSIEM ;

= o o 9 o

12: cozmaTb BTOpMUHHEe Oybepr; /* CreateSoundBuffer */

13: Iloxka 3anoJiHeHMVEe IOaHHBEMU BBIIIOJIHSIEM :

14: yKazaTeny INOCTYIIHEIX y4dacTKOB Oybepa <Lock;

15: lloka <ecTes NOTEepPSHHEN Oypep> /* om memoodoe Lock unu Play */
BERIIIOJIHSIEM :

16: Restore;

17: BAlOJIHUThL YUYaCTKM OAaHHBIMU;

18: UnLock;

19: /** [Ipu sxenanuu npuiosKeHue moxem pazoenums 00UH U MOom ke 9IK3eMNAP 38YUAHUSL
MeN0Y HecKoabkumu obvexmamu 6ygepos, cozoasas 06beKmbl-Konuu Memooom

DuplicateSoundBuffer. **/

20: Ecnn <omnpemennTs 3Bydaumi QparMeHT> TO:
21: GetCurrentPosition;

22: Ecmn <3anyCckK BOCHPOM3BEINEHMT > 'TO:

23: Play;

24 Ecnn <Bamnyck C QparMeHTa> TO:

25: SetCurrentPosition;

26: Ecimn <OCTaHOBKA BOCIPOMBBEINEHMUS > TO:

27: Stop;

28: Ecmn <UBMEHMUTE YacCTOTy IOUCKpeTu3almmn> TO:
29: SetFrequency( <uacrora> );

30: Ecmn <MBMEHUTE I'POMKOCTE> TO:

31: SetVolume ( <rpoMrOCTE> ) ;

32: Ecmmn <MBMEHMUTE I[IOJIOXEHMEe Ha IHIaHopaMe> TO:
33: SetPan ( <xoopmmHaTer> , <opueHTaAmMs> , <CKOPOCTB> );

34: yHUUTOXUTL OOBLEKTH Oydepor; /¥ Release */
35: YHMUTOXUTb ODBEKTH YCTPOMCTB;
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23.8.2. 3anucb

1: MOeHTUOMKATOP <$— «KYCTPOMCTBO 10 YMOJIYAHMION»;

2: Ecnn <KOHKPETHOE YCTPOMCTBO> TO:

3: uneHtTupmurarop < nepebop; /¥ DirectSoundCaptureEnumerate */

4: ycrponcTteo /*IDirectSoundCapture */ < coszmats ( <MaeHTHUPUKATOD>
) ;

5: cosmarb Oydep szaxmara; /* CreateCaptureBuffer */

6: zanate ero dopmat; /¥ CreateCaptureBuffer */

7: Illoka 3arnoJjiHEHME OAaHHEIMU BHIIIOJIHSIEM :

8: yKasaTenu IOCTYIHEIX ydacTkoB Oybepa < Lock;

9: Iloxa <ecTs NOTEepsSHHEI Oydpep> BRIIIOJIHSIEM :

10: Restore;

11: 3allOJIHUTE YUYACTKM IOAaHHEIMI;

12: UnLock;

13: Ecam < BamnyckK 3amnmucmu > TO:

14: 3anyCcTUTh BaxsaT 3BykKa; /% Start*/

15: Ecan < OCTaHOBKAa 3almuciyu > TO:

16: ocTaHOBMTH 3amnmuck; /*Stop */

17: YHMUTOXUTEL OOBEeKTH Oydepor; /* Release */
18: YHMUTOXUTL OOBLEKTH yCTPOMCTE;

OyHKIINHE nepebopa TPEOYIOT YKa3aHUS AOKAABHOM mepebuparoreii (pyHKIINHU
npuaoxkeHud (callback), koropas OyaeT BhI3BIBATBHCH A KaKIOTO JOCTYIIHOTO
ycrpoticTBa. [lepebuparomias PyHKIIHSA MOKET AUOO CaMOCTOSITEABHO BBIOPATh
HOAXOASIIEE YCTPOUCTBO, AMOO C(POPMUPOBATDH IIOAHBIM CIIMCOK YCTPOMCTB, U3
KOTOPOTO IIOAB30BATEADb CAEAAET BHIOOD II0 CBOEMY YCMOTPEHUIO.

[IpraozkKeHHE MOXKET Pa3eAuTh OOUH U TOT K€ BK3EMIIASIpP 3BYYaHUA MEXKIY
HECKOABKHMH 00BbeKTaMu O0ydepoB, co3paBasd 00BEKTHI-KOIIUU METOI0M
DuplicateSoundBuffer. lI3meHsas napamMmeTpsl 3By4aHUs, MOKHO ITOAYYATDb Pa3-
AVYHBIE 3BYKH Ha OCHOBE OHOM U TOH Ke OLU(PPOBKHU, HE PACXOAYH JOTIOAHH-
TEABHYIO IaMSITh.

[IpuaokeHUE MOXKET BOCIIOAB30BAThCI UHTEPGEHCOM YBEIOMACHUS

IDirectSoundNotify, 3anpamuBas ero y o06eKTOB TeX 6y(epoB, aAs KOTOPHIX
TPeOyIOTCSI YBEIOMAEHHS, ¥ 3aKa3bIBasd YCTAHOBKY 3aJaHHBIX OOBEKTOB ITIPO-
rPaMMHBIX COOBITHH (event objects) 1o HOCTHIKEHHUHM ONpPEnEACHHBIX TO3HITHHI

B Oydepe.
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