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1. OCHOBHble CBEAEHUSA O 3BYKOBbIX BOAHAX

1.1. XapaKTrepucTtuku

3ByKOBasi BOAHA — IIPOIIECC PACIHPOCTPAHEHHUS B CIIAOIITHOM cpeae 00beMHBIX
nedpopmariui.

yacTota
KonebaHuM

OCHOBHBIE
aMI'I/\VITyAa

XapakTe- <
KonebaHuM
PHUCTHUKHU

AAMHa BOAHDI

aHeprus
BOAHbI

3abaBHO, 3aMETUTD, ECAU JAUHHA BOAHBI OOABIIIE PACCTOSTHUS MEXKIY
yIllIaMH 4Y€AOBEKa, TO OH HE CMOIKET OIIPEAEANUTDH OTKyZa UIAET 3BYK.



OHepPrusi BOAHbI

HHTeHCHBHOCTB 3ByKa [2%].

OHepryug IepeHOCHUMasi BOABHOH 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 K[| u cocraBasier 10712 [2]

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

[Topor 60AEBOTO OILIYIIEHNs] HE 3aBHCHT OT YaCTOThHI 3BYKOBOM BOAHBI. 3Hade-
Hue cocrasasteT 10 [

1.2. 3akoH Bebepa-PexHepa AN 3BYKa

Teopemma 1 (3akoH Bebepa-Pexuepa). Cayx oOuHarKogo oyeHusaem pasHvle
omHocumenbHble USMEeHEeHUS CUbL 38YKA.

1.3. Norapudmuyeckas LWkKara
I
L =log —
og A

e |, — UHTEHCHUBHOCTE B Beaaax.
e | — UHTEHCHUBHOCTb.

* [y — HOpOT.



1.4. Mpumepsl

Mlym I'pomkocThb
dOHOBEIHI 10 16
TpaucmopT 70 16
Opxkectp 90 16
Haymiauku 100 16
PeakTUBHLINE ABUTATEADL 120 16
BoaeBoii ropor 130 16

1.5. CnekTpanbHOE NpeaCTaBAEHUE 3BYKa
3BYK OpPEeACTaBUM B BHU/E CIIEKTpPA:

r(t)=X-sin(2-7-f-t+¢);

(1)

X T
T ™ 3 ¢
0 7 3\
—X

,Z[ayKe OeAbIi IIyM IIPpEACTAaBHM KaK CyMMa rapMOHHK, HO HE CHHYCOHUOAABHBIX,
a UHTEIr'PaAbHBIX.

(1)

X
s s 3T T t
U
—X

1 .
Y(w)zz2k+1 ‘A-sin(2-(2n+1) - 7Fx)
n=0

* A — amMnautynaa;

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




< UckaxeHunsa n apodekrtbl >

2. N\MHEWHbIE UCKAXEHUSA

HcxaxeHHe — H3MeHeHHe (DOPMbBI CUTHAAA IIOCAE ITPOXOKICHHUS YePe3 IAEKTPO-
aKyCTUYECKHE YCTPOHCTBA.

MckaxeHus

Henunetiroe Ilomexu

AunetiHoe

2.1. \MHelHble UCKaXeHUs

AuHelHOEe HCKaXXEHHE — HCKazXKC€HHA, KOTOPHBIEC IIPOABALAIOTCA B HEOAHUHAKO-
BOM YCHUAC€HHHU II€PEOAYTH UAU BOCIIPOU3BEACHUH PA3ANIHBIX TAapPMOHHK, COCTaB-
AAIOIIHUX 3BYKOBOﬁ CUTHAaA, HE3ABHUCHMO OT UX YPOBHA

B caydae crmekTpa IMpoucXoauT udMeHeHHue KodapPUuIneHToB pana ®Pypree. U3-
MEHAEeTCHd TOABKO aMIIAUTYyZla Habopa rapMOHUK.

[Tpu n3MepeHNH UCKa*KEeHUH HMCII0AB3yeTCS AorapudMudecKkas popmyaa:

Xf

Y(f) = QOng_fo

2.2. NckaxXeHusa B MHOIFOKaHaAbHbIX CUCTEMAX

VcKaskeHHs B 9TUX CHUCTeMaxX dYallle BCEr0 CUMMETPHUYHBI. Bbimeasaior 3 Buaa
pazdaraHCHUPOBKH CHUCTEMBI.

PazbanaHcupoBKa

(nepexod;—tbte I’LOMQXLD
( epomrocmu )

10




PazbasnaHCHPOBKa T'POMKOCTH — SIBA€HHE, IIPU KOTOPOM, KaKOH-TO KaHaA
MHOT'OKaHAABHOM CHCTEMEI ITepeaeT 3ByK IpoMUe.

PazoBasa pa3baraHCHPOBKA — SBAEHUE, IPU KOTOPOM, Pa3AHMYHBIE KAHAABI
MHOT'OKaQHAABHOH CHUCTEMEBI IIEPEealoT CUTHAA C PA3HOM CKOPOCTHIO.

I'Iepexo.zmme IIOMEXH — dBAC€HHE, IIPH KOTOPOM, CHUTHaA M3 OAHOI'O KaHaaa
MHOTOKaQHaABHOM CHUCTEMBI IIPOHHUKAET B Iprr‘OfI KaHaA.

11



3. HeAnHenHble nckaxeHus. NMomexu u wymbl

HeanHeHHOe HCKaiKe€HHe — 3aKAIOUYAeTCd B M3MEHEHUU Habopa rapMOHUK,
OOBIYHO BBIIIIE OIIPEAEACHHOMH YaCTOTHI.

OcoBEeHHOCTB: CTEIEeHb ITPOSIBAEHUS 3aBUCUT OT aMIIANUTY bl BXOTHOTO CUTHAAA.
KoadpuiimeHT rapMOHUK

Vatt i+t
= -

K -100%

® To — aMIIAUTyda BBIXOJAHOI'O CUTHaAQ,

¢® I1...Ty, — AMIIAUTYABI HABEAECHHBIX 'apPMOHHK.

3.1. MpumMepbl HEAUHENHbIX UCKaXEHWI
3.1.1. Meperpyska

OTO0 MCKazKeHHE YaCTO HUCIIOAB3YeTCHd OAs «oboTaIeHus» 3ByKa, HallpuUMep AL
3AEKTPOTHUTAP.

X X
0 2 t
4
- X
/// \\ //
s (t) / \\ //
/
/I \\ //
X
0 s T\ 3¢ T t
4 2 4
_X ‘\ /l

3.1.2. IHTEPMOAYASILMOHHbIE

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

12



3.1.3. bueHue

ITogBaeHUE pa3HOCTHOﬁ YacCTOTHEI IIpHU BO3IEUCTBUU HA HCAI/IHefIHYIO CUCTEMY
ABYX CUTHAAOB C OAM3KHUMH YaCTOTaAMH.

3.2. Tomexu

ITomexwu IIOPOXKAAI0T B BBIXOAHOM CHUTHAaA€ TAapMOHHKH KOTOPEIE HE 3aBUCLAT OT

BXOJ/ITHOT'O CUTHaAAa.
[Momexu

ITymsI. HaBonxH.

OTO moMexXu IOpoKaa- OTO noMexu Hopoxkaae-
€éMbl€ CaMHM YCTPOM- Mbl€ OKpyZKalolllel cpe-
CTBOM. JIOM.

YPOBCHB IIyMOB M HABOJOK MOZKHO OLI€HHUTH C IIOMOIIIBIO CbOpMYABI:

U =20-log UU”

13



4. Undposon cnocob npeactaBAeHMS 3BYKa

@peACTaBAeHMG 3ByKaD

IIundpoBoe.

) § [Ipu 3anucu nepuogude-
Anaaorosoe. CKOE€ H3MEpPEHHE MTIHO-
H3mMeHeHHEe 3BYKOBOTO BEHHBIX 3Ha4Y€HUU 3BY-
JaBACHHA  MPOIOPIIHU- KOBOrO gAaBAeHHUd. llpu
OHaABHO H3MEHEHHUIO 3TOM BO3HHKAET IIOCAE-
Apyrou dusuyeckom JOBATEABHOCTBb YHCEA —
BEAWYHHBI. HUpPPOBOY CHUTHAA, BBI-

) ’ pakeHHe UCXOIHBIX 3BY-

KOBBIX JAHHBIX.

4.1. AHanoroBo-LUudpoBoe NpeobpasoBaHue

AMCKpe-

TM3auuna

KBaHTOBaHWeE

14



4.1.1. Ouabtpaumsa

PHABTPALHA — OTCEYEHHE BCEX CUTHAAOB, YaCTOThI KOTOPHIX BBIIIE YACTOTHI,
KoTopasi TpebyeTcs nasd mpeodpa3oBaHUS.

panunia Ha KOTOPOU (PUABTP Cpe3aeT YacToTy dallle BCEro UMeEeT
HIUPUHY 2KI[11.

OBepcOIMNIAHHT — (PUABTPAIHS HA BBICOKOM JacToTe.

(t) x(t)

X fwx X
0 T T | 37 T t 0 us T | 3w ™ t
4 2|7 4 2|
—-X — -X

4.1.2. AvcKpeTmnsaumsa

JAHcKpeTH3alHA — IIPOLIECC B3ITHUS OTCUYETOB HEITPEPHIBHOTO BO BPEMEHU CHUT-
Haaa B PaBHO OTCTOSIIIHE APYT OT Apyra BPEMEHHBIX ToykKax. HHTepBaA AHC-
KpeTH3allHH — UHTEPBaA BpeMEHU 4Yepe3 KOTOPbIH IPOU3BOAUTCH B3SITHE OT-
CYETOB.

Teopemma 2 (KoreabHukoBa-HatikBucra-Illlenona). CueHan, cnekmp uacmom,
Komopoeo 3aHumem obnacms uacmom 00 Fp.x Moskem 6bimb noAHOCMbBIO Npeo-
cmaesier OUCKpemHblMU omcuemamu ¢ UHmepsaiamu He npussblLaro3uMu

1
2 Finax

* Yacrora 44.1 k't — crangapt aas Audio CD;

* Jacrora 48.0 KI'l1 — npodecCuOHaABHBIH CTaHAAPT.

15



4.1.3. KBaHTOBaHuWe

KBanTOBaHHE — IIPOLIECC U3MEPEHUA MTHOBEHHBIX YPOBHEU CHUTHaAa IIOAY-
YEHHBIX B PE3yAbTATE AUCKPETHU3AIMU C TOYHOCTBIO, OTPAHUYEHHOMN KOAWYE-
CTBOM pa3pgaa0B, UCIIOAB3YEMBIX AL 3allMCEN 3HAUYEHHUM.

Ectpb 3 crapmapTa XpaHeHUs OTCYETOB:

* 1 O0ut — 256 ypoBHEH CUTHAAOB;
* 16 6uT — 65536 ypOBHEHN CUTHAAOB;

* 32 6ut — 4294967296 ypoBHEl CUTHAAOB;

C aBAeHHEM KBaHTOBaHHE CBA3aHO MOHSTHE IIIyM KBaHTOBaHHs. OH paccyu-
ThIBaeTCs 110 (popMyAe

P =—(6N + 1.8),rme N — KOAUYECTBO Pa3psiiOB;

16



5. AnMHamunueckasn obpaboTka 3ByKa

JuHamudeckasa o6paboTKa CAYKUT A U3MEHEHUS AHHAMHYECKOro AHala-
30HA CHTHaAa.

JAuHaAaMHYEeCKHH AHAaIla30H CHTHaAa — Pa3HUIA MEXAy CaMbIM I'DOMKHUM H
CaMbIM THXHM 3BYKOM.

YeM 1mupe auanasoH, TeM OOABIIe pa3HUIA MEXAY CaAMbIM THXUM H
caMbIM I'POMKHM 3BYKOM K HA000POT. [JMHAMHUYECKHE ITPOIIECCOPHI B
OCHOBHOM IOAKAIOYAIOTCH «B Pa3PbIB».

OcCHOBHEBIE BHUAbI JTHUHAMHWYIECKHX O6pa6OTOK 9TO:

AMMUTED KoMMpeccop

ANHaMHn4eCKne

06paboTkm

3KCnaHAep

17



5.1. Komnpeccop u AMMUTEpP

3amada KoMIpeccopa COCTOUT B TOM, YTO Obl CKHMATh AHHAMHYECKHH AHAa-
nmas3oH obpabaTeiBaeMoro curHasa. Komrrpeccop moHHUKaeT YPOBEHb I'POMKHUX
3BYKOB U MOBBIIIIAET YPOBEHDb TUXUX.

AumuTep TOXKE C)KUMaeT IUHAMUYECKHU Auana3oH, HO B OTAUYHE OT KOMITPeC-
copa [eAaeT 3TO KECTKO — He NMO3BOASIeT CHUTHAAY HPeBBIIIATH OIIpeIeAeH-
HbBIM YPOBEHB.

OcHOBHBIE ITapaMeTpPhI:

 ITopor! — ypoBeHb cUTHAAQ, IIPU KOTOPOM cpabaTbiBaeT o6paboTka.

hd O'rnomenne2 — OIIPEACAAECT BEANYMHY YMEHBIIIECHNA CHUTHaaAa IIPHU IIpeE-
BBIIIIEHHA I1I0pOra.

Hamnpuwmep, 2 : 1 o3HayaeT, 4TO IIPHU IIPEBBILIEHUU IIOPOra CHUTr-
HaA JOAXKEH OBITH YMEHBIIIEH BABOE. Y AUMUTEpPA 3TOT IIapaMeTp
He peryaupyercd (0eCKOHYHOCTB). KoMITpeccop ¢ OTHOILIEHUEM N :
1, n > 10 paboTaeT KaK AUMHUTED.

* Atraka® — ckopocTh cpabaThIBaHHa KOMIIPECCOPA.
* BaryxaHue’ — CKOPOCTh BOCCTAHOBAEHHS KOMIIPECCOPA.

* YcuaeHHEe® — ypOBEHB OGIIETO YCUAEHHSI CUTHAAA HA BBIXOJE. 3aa€TCA B
aerbesax, OTPazkarolliX YBEAMUYEHHE AU 0cAabAeHe CHTHaAA, KOTOPBIH
He IIpeBbBIIaeT IIOPoT cpabaTbIBaHU.

¢ MeCTKOE HAH MSIrKOE€ KOAEHO® — OIpeeAsdeT KEeCTKOCTh cpabaThiBa-
HUS (OTHOLIEHUE AOCTUTAET CBOETO 3HAYEHUS CPa3y UAU IIAABHO).

IThreshold.

2Ratio.

SAttack.

4Release.

5Gain.

6Hard knee, soft knee.
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5.2. TenT 1 akcnaHaep

OT0 06paboTKa, IPOTUBOIIOAOKHAS AUMUTEPY. EcAM AUMUTED OTCEKAET caMble
TPOMKME 3BYKH, TO T€UT OTCEKAET CaMble THXHE.

Fe¥T IpOIyCKaeT TOABKO T€ CHUTHAABI, YPOBEHb KOTOPBIX ITPEBOCXOAUT 331aH-
HBIY IOPOT, OCTaAbHBIE OTOpachiBaeT. B 0CHOBHOM IIpeHa3HaYeH AASI GOpPBOBI
C LIYMaMH U IT1apa3UTHBIMU CUTHAAAMU (3BYK coceiHero bapabana).

OcHOBHbIE ITapaMeTpPhI:

 ITopor’ — ypoBeHb CUTHAAQ, IIPA KOTOPOM cpabaTbiBaeT o6paboTka.

b ()T:I-l:o:l.l'.'l:eI-l:lfle8 — OIIPEOAEAAET HACKOABKO OOAZKEH YMEHBIIATHCA CHUIHAaA,
YPOBEHBb KOTOPOI'O HHU2KE II0pOora. Yaime Bcero rmoAHoe ocaabAaeHUeE.

Hampumep, 40 16 — 3T0 IpaKTUYECKHU IIOAHOE ocrabaeHUe.

ATaka’ — CKOPOCTb cpabaThIBaHUs KOMITPECCOPA.

e Baryxanue'!® — CKOpPOCTH BOCCTAHOBAEHHSI KOMITPECCOPA.

OxrcnaHaep rprubop OUYEeHb ITOXO0XKUM Ha redT. OTAMYHE COCTOUT B TOM, YTO FeUT
noHuXXaem CU2HAJL HUXKe nopo2a Ha onpeodeneHHY 8eUUUHY, & IKCIIaHAEP I10-
HUXKaeT CUTHAA B 3aJaHHOM OTHOIIEHUH.

To ecTb ecan y Hero 3ajaHo oTHouleHue 2 : 1, To mpu HemocTtaye 10 106,
curHaa Oyzmet noHmxkeHuu Ha 20 [0, a ecau curHaa Hemoctaet 2 [0,
TO curHaa Oyaetr nmoHu:KeH Ha 4 16. COOTBETCTBEHHO Yy 3KCIIaHAepa
OTHOIIIeEHHE Ha3bIBaeTcd ratio.

"Threshold.

8Range.

9Attack.
I0Release.
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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

20



6. YacTtoTHas KoppeKkuusa 3ByKOBOro CMrHana
OcHoBHbIE BUIBI 00PabOTOK:

* ®HY (LPF)
* ®BY (HPF)
* IToaocoBeiit puasTp(BPF)

* PexxektopHbI# (Notch filter) — moaocoBrI#t puabTP, paboTaroniuii B MUHYC

* 'pacpuyeckuii sKkBasaisep
¢ [JapameTpu4YeCKUN SKBaran3ep

e [Taparpadudeckuii 5KBarafizep — THOPUA ITapaMeTPHUIEeCKOro u rpadu-
YECKOTI'0 9KBajsamiepa

6.1. YacTtoTHble GUALTPBLI

OUABTPDI

HU3SKUX uacmom 8blCOKUX Hacmom

nosiocoawslii
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6.1.1. OUABLTP HU3KMUX YaCTOT

®UABTP HU3KHUX 9aCTOT!'! — O0TUABLTPOBBIBAET BCE HUXKE 3a0AHHON YaCTOTHI.

A TrapMOHUK

fo — dacToTa cpesa

6.1.2. OUALTP BbICOKMX YacToT

®UABTP HU3KHUX 9acTOT'? — OT(HUALTPOBLIBAET BCE BBIIIIE 3aAHHON Y4aCTOTHI.
YacTo HMCIOAB3YEeTCS AT IIOAAaBAEHUS 4aCTOT, KOTOPble HE BOCIHPHUHHUMAIOTCS
4EAOBEKOM. OTH 4aCTOTHI IIEPErpPeEBAIOT YCTPOHCTBA.

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

0 f
fo — 4acToTa cpesa
6.1.3. ToroCcoBbIN GUALTP
M A
S|
o
@] I I
E | |
= l l
© | ‘
L" | |
< 1 l
: : -
0 fcl : fc2 : f

YacTOoTHBIN (PUABTD, B CAyUae IOHUKEHHUS, HE cpe3aeT II0AOCY [0 Hy-
Asi. OH TOABKO YMEHBIIIaeT HHTEHCUBHOCTD OIIPENEeA€HHBIX YaCTOT.
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6.2. dKBanamsep

OkBaAaH3ep — YCTPOUCTBO MAH KOMITBIOTEPHAs IIPOrpaMma, II03BOASIIOIIAS
BBIPABHUBATH aMIIAUTY/IHO-YACTOTHYIO XapaKTEePUCTUKY 3BYKOBOI'O CHUTHAAA,
TO €CTh KOPPEKTHPOBATh €ro (CHTHaAa) aMIAUTYAYy U30UpaTeAbHO, B 3aBUCH-
MOCTH OT YacCTOTBHI. OKBasakizep OOBIYHO HCIIOAB3YETCS IOAS YaCTOTHOM KOM-
reHcauu npubopa.

Mo3KHO BOCHIPHUHHMATH 3KBaAaiizep KakK COBOKYITHOCTb HECKOABKHX
dUABTPOB.

3KBanam3ep

epaguueckuil napamempuuecKkuil

napazpaguueckutl

I'pacduyeckuit — 3KBasaiizep C JKECTKO OIIPeaeAeHHbBIM HabopoM (PUABTPOB.

I'paduyeckuil 5KkBasaizep UMEET OIIPEAEAEHHOE KOAUYECTBO PETYAH-
PYEMBIX 10 YPOBHIO YaCTOTHBIX IIOAOC, KaxXK/ad U3 KOTOPBIX Xapak-
TepHu3yeTcd IIOCTOSHHOU pabodeil 4acToToH, (PUKCUPOBAHHOMN HIHUPHU-
HOM IIOAOCHI BOKPYT paboue 4aCTOThI, a TAK¥KE AUaIlla30HOM PETyAHU-
POBKU YPOBHS (OAMHAKOBBIN OASI BCEX IIOAOC).

I[IapamMeTpHYECKHH — 5KBajraiizep C KaCTOMHU3UPOBAHHBIM HAOGOpPOM (PUAB-
TpoB. [lapameTpuyecKuil sKBarazep yA0OHO HCIIOAB30BATD A UCIIPABACHUS
KOHKPETHOTro nederra.

Kazknmasg moaoca mapamMeTpHuecKoro 3KBaasaiizepa UMeeT TPHU OCHOBHBIX Pery-
AVPYEMBIX ITapaMeTpa:

* IlenTpasbHas'> yacrora B repuax (I'm);
* Ho6porHOCTE!? — Ge3paszmepHas BEAUYNHA,

* YpoBeHBb YCHAE€HHS UAU ocaabaeHus BbI6paHH017I IIOAOCHI B fermbesax
(nB).

IMaparpaduyecKuii — 3KBasaiizep rpapUUIECKOro THUIA C PETYAUPOBKO# 1006-
POTHOCTH.

13PaGouas.
1ITupuna pabodeii MOAOCHI BOKPYT IIEHTPAABHOM 4acTOThI, 0603HaYaeTcs 6YKBOit «Qb.

24



7. lpoCTpaHCTBEHHbIE U MOAYAALIMOHHbIE 3P PEKTHI

7.1. Xopyc, DreHpxep, Pasep

dreHAXEDP
(Flanger)

Xopyc
(Chorus)

adpdeKThI

MoayasittnoHHbIe 9 (EeKTHI OCHOBAHHbBIE HA 3aeP3KKE CUTHaAA, BbI3bIBAIOIIIEH
apdeKT n3MeHeHUS BbICOTHI TOHA.

[as xopyca, asneHIKepa, (paszepa 3aaepKKa OUeHb MaA€HbKas, ITOPSIKA JECSIT-
KOB MHUAAMCEKYHII. 3a/lep:KKa CUTHaAa MOXKET U3MEHSITHLCS BO BpeMeHu. Momy-
AUPYETCS 3Ta BEAWYHHA IIPH ITOMOIIM HH3KO04YaCTOTHOIO reHepaTopa.

Odbderr 3amepxkka [mc]

dazep 1-6
daeHIKED 7—15
Xopyc 15—-90

OCHOBHBIE ITAPAMETPHI:
* YacToTa!® — yacTora MOAYAUPYIOIIETO TEHEPATOPA.
e TAy6uHa'® — BeAnYnMHA OTKAOHEHHS TOHA

* OGpaTHas cBa3b!’ — BeanuymHa 06PABOTAHHOrO CHUTHAaAA, OAABAEMOTO
Ha BXo#. OIpeneAsdeT YHUCAO IIOBTOPOB.

I5Rate.
16Depth.
17Feedback.
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feedback

7—15 “

dreHAXeEpP
(Flanger)

15 —90

lfeed back
addEKTbI ‘
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7.2. 9xo

9xo (Delay) — 3agepkKKa UCXOHOTO CUTHaAa C IIOBTOPOM
CyulecTByeT MHOXKECTBO aATOPHUTMOB:

* OAWHOYHBIN IOBTOP,
* MHOTI'OKpPaTHBIN IIOBTOP,
* IIOBTOP C U3MEHEHHEM IIaHOPaMEBblI,

¢ IIOBTOP C Pa3HBIMH BCAMYHMHAMMHU 3aCPXKKHU OAAd ITPABOI'O U AEBOIO KaHa-
AOB.

BeanuunHa 3aepRKKH o4eHb O0oabIag oT 200 MC 10 HECKOABKUX CEKYHI.

OObIYHAas.
3amepKaHHBIM  CHUTHaA
He U3MeHseTcd (KaaccH-
yeckul digital delay)

C merpamaunuei 3ByKa.
OMyAuUpyeTCd aHaAOro-
BOE 3XO.

OcHOBHBIE TapaMeTPhI:

* Bpems!® — unrepBas BpeMeHU MeXIy ITOBTOPAMH.

e O6paTHas cBa3b'° — BeanynHA 06PABOTAHHOrO CHUTHAAA, OJABAEMOTO
Ha BXoa. OIpeneAsieT YHUCAO ITIOBTOPOB.

18Time.
19Feedback.
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7.3. PeBepbepauns

PeBepOepanusa — 3TO UMHUTAIHSA €CTECTBEHHBIX OTPAYKEHU 3BYKOBBIX BOAH B
rnoMenieHnH. PeBepOeparus IPUMEHSETCS A UMUTAIINH aKyCTUKU OKpyzKa-
IOIIero npocrpaHcTBa. [IpencraBageT u3 cebd COBOKYITHOCTEH OOABIIIOTO YHCAA
3a1ePKEK HUCXOAHOTO CUTHAaAA C PA3HBIM BPEMEHEM.

AATOPUTMBI (POPMUPOBAHHUS TAKHUX 3a/I€PKEK JOCTATOYHO CAOKHBI U
3aBUCAT OT TOT'O, YTO MOAEAUPYETCH.

Bpems 3amepKKH BapbUpPyeTCd OT AECATKOM MC [0 COTE€H MC. 3aepzKKa Kak
TaKoBasd Ha CAyX He OIIyILIaeTcd (B OTAMYHE OT 9Xa). BocnprHUMaeTcsa Kak IIpU-
[aHHe HEKOTOPOro obbeMa 3ByKOBOMY CHUTHAAY.

OcHOBHBIE ITapaMeTpPhl:

20

* Tun u pasMep IIOMEILIEHHUS "~ — OIpPEAeAdeT aATOPUTM peBepOepaliviy u

BEAUYUHY 3aEPIKEK.
OCHOBHbBIE THIIbI:
room,

hall,

stadium,
cathedral,
bathroom,

plate,

vV v vy vy VvV YVvyy

spring ¥ T.n.

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

b 3a,1:(ep>KKa Ha‘-IElAa22 — OIIPEOAEALdET PaCCTOdHHE OT HMCTOYHHKA 3BYKa OO

OAmzkalIed CTeHBI, TO €CTh BpeMs, Yepe3 KOTOpoe HaYHeTCsl peBepbepa-
ITUSI.

B 3aBHCHUMOCTH OT aATOpUTMA MOTYT €ellle 3aaBaTh [IapaMeTpbl CMe-
IIIUBaHUA OTPa’KEHHBIX CUTHAAOB M3 UX AeTPagalliio, 00yCAOBAEH-
HYIO IIOTAOIIAIOIIMMHY MaTepHuaraMU ITOMEIIEeHUSI.

20Room size/type.
21Time.
2?Predelay.
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depth predelay

feedback

15mc —

90mc “

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.

» da3a araku Hamboaee APKO BhIpazkeHa mas OapabanHoB. MoMeHT ymapa
IIAAOYKOI KaK pa3 U ecTb paza aTaKH.

* da3za 3aTyxaHUSd Y PA3AUYHBIX HHCTPYMEHTOB MOZXKET OBITh KaK O4€Hb KO-
POTKOM (OpraH), Tak U o4eHb OAUHHOH (apda).

HekoToprle ¢pa3pl MOTYT OTCYTCTBOBATb.
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8. AAAUTUBHbBIN CUHTES 3BYKa

Pe3yAbTHPYIONIHI 3BYK (DOPMUPYETCS IIyTEM CAOKEHHS HECKOABKUX UCXOIHBIX
3BYKOBBIX BOAH. dopMmupyerca N rapMOHUK C YactoTaMu fi(t)...[,(t), © amnIau-
Tynamu A (t)...A,(t). TapMOHUKY He 0093aTEABHO HOAKHBI OBbITH KpaTHBIMH. U
TapMOHUKH U aMIIAUTY/AbI 3aBUCHAT OT BPEMEHU. DTH FrAPMOHUKH CKAAIbIBAIOT-
cs. IloaygyaeM CHHTE3UPYEeMBbIH CUTHAA.

,HAEI IIOAYYIE€HHA BCEX TOYEK 3BYKOpdda HY2KHO HECKOABKO COTEH CO-
CTaBAAIOIIIMX TAaPMOHHK.

. [lag TeHepaliy CHHYCOUJAaABPHOTO CUTHaAA UCIIOAB3YIOTCd 'YK — renepaTopsl,
yIIpaBAg€eMble€ KOIOM.
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9. CybTpaKTUBHbIN CUHTE3 3BYKA

Meton CyOTPakKTHBHOTO CHHTE3a 3BYKa SIBASETCS BTOPBIM IIO IIOIIyATPHOCTH.
CHHTE3 COCTOUT U3 HECKOABKHX 3TAllOB:

1) Co3znmaercsa curHaa 6oraTbIif rapMOHUKaMH.

JlaHHBIN CUTHAA OOAXKEH COAEPKAaTh MaKCHUMAaAbHOE KOAMYECTBO
rapMoHHK. HaIlle BCcero B Ka4eCTBE TAKOI'0 CHUTHAAA HCIIOAB3Y-
IOT IIOCA€NOBATEABHOCTb KOPOTKUX IPSMOYTOABHBIX HUMIIYABCOB.

Huorna, 4To0k! erle CuAbHee 000raTUTh CUTHAA HCIIOAB3YIOT ITH-
A00OpAa3HbIE U TPEYTOABHbIE UMITYABCHI.

2) Be1bop HykHOTO HabOpa rapMOHHK U3 UCXOIHOTO CUTHAaAA.

NHTepecHO 3ameTUTb, YTO NOAOGHLIN MeXaHU3M «3BYKOOBPa30BAHUS» UC-
Nonb3yeTcs NpU POPMUPOBAHUU peyn YesloBeKa.
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10. YactoTHOW MOAYASLMSA

10.1. TeHepaTop, ynpaBASEMbI KOAOM

HarromuuMm, uro F'YK?® — reepartopsl, yrpaBasgeMble KonoM. OH HCIIOAB3Y€ETCS
[ASI TEHEPAIIUU CHUHYCOUJAABHOT'O CUTHaAa UCIOAB3YIOTCH CoCTaBALIOIIHE:

* popmupoBaTeAab asbl;

» CyMMaTop;

» PETUCTD;
o TI3Y;

B I13Y 3anmcansl oTcuyeThbl PYHKIIUH (Sin z) IAg OMHOTO IIepuoaa.
ToYKM OIMHAKOBO yIAAE€HBI 110 BpEMEHH.

¢ IIEPEMHOZKATEAD ITIapPaAAAEABHBIX KOIOB;

LAIT — 11tndppo-aHaAOTOBBIHF ITpeobpa30BaTEAD;

®HY — puABTp HU3KUX YACTOT,;

Koa amnAnTyAbl

fi(t) ®opmupoBaTens dasbl —
Kon wacrons ’ nay MepeMHoXaTeAb
Bbixoa ( (DHL'i \ LLA”

23NCO — Numeric Controlled Oscilator.
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10.2. YactoTHas MoAyAaLMSA

YacToTHass MOAYASIIHA — IIPOIIECC MOIAYASIIIUU IPHU KOTOPOM MTIHOBEHHAas
JacToTa HECYILEro CUTHaAa U3MEHSIeTCH 0] BO3AEHCTBUEM MOIYAUPYIOILETO
CHUTHaAa, a OTKAOHEHHE HeCyIleH 94acTOThI OT CPEIHEr0 3HAYEHUS ITPOIIOPIIHO-
HaAbHO aMITAUTY/IE MOAYAUPYIOLIETO CUTHAaAA.

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

* A, — aMIIAUTYyOa HECyIIled 4acTOThI;
* f.— Hecylllas 4acToTa,;
* My — UHAEKC YaCTOTHOHU MOAYASIIIVH;

* f,, — MOAyAHpYIOLIad 4acToTa.

M3MmeHsasa TOABKO my; MOXKHO BapbHPOBAThL CIEKTD x(t) B IIMPOKHUX IpeneAax.
OTo ucnoanlyercsa aad YM-cunaTe3a.

10.3. CuHres

fm Je

Me
FeHepaTop —( TYK 1 —— Cymmartop
ornbatoiien 1

leHepaTop

ornbatoLueit 2 A,

[T'YK 2 —— Bbixoa

MunaumaabrHOe gucao 'YK maa Takoi cxeMbl JOAXKHBI PaBHSITHCS 6.

BaskHO 3aMeTHUTh, YTO HA aHAAOTOBOM MeXaHU3MeE TaKas CXeMa pa-
6oraTph He OyHeT.
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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. HeAMHEeWHbIN CUHTE3 3BYKA

HeauHeliHbIN cuHTE3 (M KaK 4acTHBIY caydaii, MeTo BOAHOBOH (DOPMbI) 4acCTO
BBICTYIIA€T KaK JOIIOAHEHHE K CyOTPaKTHBHOMY CHHTE3Y.

[ad cuHTE3a OJTHOT'O UHCTPYMEHTA HCIIOAB3YETCH CUTHAA OJHOTO Ie-
HepaTtopa. CHUrHaA HHCTPYMEHTA [IOAYYAETCS B PE3YABTATE HEAUHEH -
HBIX HCKa>KE€HHUU rapMOHUK reHepartopa. CHHyCOMAaAbPHBIN CUTHAA OT
reHeparopa IIPOILyCKalOT YEPE3 HEAUHEWHBIN SAEMEHT U Ha BBIXO/E
IIOAYYAaIOT CUTHAA C TOH K€ 4aCTOTOH, HO C Apyrod pakTypoii(aMnanuTyaa,
PHCYHOK) TapMOHUK. TakuM 06pa3oM MOZKHO ITOAYYHUTH CIIEKTPHI Xa-
PaKTEpPHBIE OAL T€X UAU UHBIX UHCTPYMEHTOB.

JloCTOMHCTBO:
IIpocrora.

HemocraToxk:

Heab3sa pazzneabHO yIpaBAATh aMIIAUTYAON U CIIEKTPOM.

f

Ay 'YK 1 Bbixoa

QuUAbTPbI

OAEMEHT

HEAVHENHbIV

MoayasTop

KOAbLIEBOW

Wave shaper

f2

Ay

KoabiieBas MOAYAAILHSA — YMHO2KEHHNE CUTHAAOB. B maHHOM KOHTEKCTE 3TO
CJ/looKeHue reHepaTopoBs.
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12. TabAauubl BOAH

324

OTOT METOJ CUHTE3a TaK¥Ke Has3bIBaroT WT-cuurte Ha maHHbBIi MOMEHT HaH-

6oaee TIOIIyASIpEH.

12.1. WT-cuHtes

WT-cuHTE3 — METO/[ CHHTE3a, OCHOBAaHHBIN Ha BOCIIPOHU3BEACHUH 3apaHee 3a-
IIHCAaHHOTO B IIU(POBOM BHE 3BYyYaHUI UHCTPYMEHTOB-COMIIAOB. [lag u3Me-
HEHU4 BBICOTBI 3ByKa COMIIA [IPOUTPBIBAETCI C PA3HON CKOPOCTBIO.

ATaka, noanepIkKKa, 3aTyXaHUue COMIAUPYIOTCS OTAEABHO. 9TO HEeob-
XOAUMO YTOOBI HE U3MEHUACS XapaKTep 3By4YaHUs.

B CAOXKHBIX (U AOPOTrUX) CHHTE3aTOPAX HUCIIOAB3YETCS [TapasA€AbHOE IIPOUTPHI-
BaHHUE HECKOABKUX COMIIAOB Ha OAHY HOTY. OOBIYHO TaKHE CIMIIABI UTPAIOTCS
Ha Pa3HBIX YPOBHAX TPOMKOCTH. TaKoil MeToI HA3bIBAETCSI — MHOTOCAOHHBIM
CAMIIAHPOBAHHEM.

NHCTPYyMEHTBI C KOPOTKOH MOANEPKKOM CEMIIAUPYIOTCS IIOAHOCTBIO Al BCEX
BapUaHTOB 3By4YaHUsd. [JAd GOABHIMHCTBA UHCTPYMEHTOB CEMIIAUPYETCS IIOA-
HOCTBIO TOABKO aTaka U 3aryxaHue. [loanep:kka (BepHee nake ee MaA€HbKas
YacCTh) COMIIAUPYETCS BCETO AUIITb B HECKOABKUX HAaNOOA€E OTAMYHMBIX BapHUaH-
Tax, a IPHU BOCIIPOU3BEAECHUU IIPOUT'PHIBAETCH B IIMKAE U C PA3AUYHBIM yCKO-
peHueM.

IlocTouHcTBA:
* PEaAUCTHYHOCTD;
* IIpocCTOTA.
HemocraTkmu:
* JKECTKHUH HAOOp COMIIAMPOBAHHBIX TAMOPOB,;
* DOoAbIIHEe OOBEMBI TTAMSITH IOAS XPAHHEHUS COMIIAOB.

MultiSample — meTon COMIIAMPOBAHUS, IPU KOTOPOM HCIIOAB3yeTCsI HE OJHa
BOAHOBad TabAWIla, a IIOCAEI0BATEABHOCTb B HECKOABKO JIECATKOB COMIIAOB.

Taxoit meron Hampumep, peasn3oBaH B Moayae NanoWave. 9T0 MOOyAb OAS
Native Instruments Reactor.

24Wave Table.
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12.2. CaMnAepHble CUHTE3ATOPDI

He Hazno nytats WT-CHHTE3 C CTApBIM «COMIIAEPHBIM MeToAoM»2>. B coMmaep-

HBIX CUHTE3aTOpPax aTaka U 3aTyXaHHe PeaAu3yIOTCs IpeaonpeaeAeHHBIM COM-
nAoM. ETO IAMTEABHOCTh HEBO3MOXKHO U3MEHUTH. Y TOABKO ITOaepsKKa MOXKET
OBITH IIPOU3BOABHOM OAWUHHGI.

CamnAepHbIE CUHTE3ATOPbI

Yy

Pommnaep

Cemnaep

® HEAB3d UIrpaThb CAOZXKHBIE IIO-

* UrpaeT TOABKO IIpenoIIpese-
AU(POHUYECKHE MEAOIUY;

AEHHBIE 3ByKH U3 OMOAMOTEKH
* BOCIIPOM3BE/IEHHE TOABKO Ha

* BOCIIPOU3BENEHHE TOABKO Ha
1 gacrore;

1 gacrore;
* CIOCOOHBI 3allMCHIBATL H
CMENINBATH COMIIABI,

* He CIIOCOOHBI 3aIIMChIBATL U
CMEIIIUBATEL COMIIALIL,

* CyILIECTBYeT B alapaTHOM
HCIIOAHEHHH.

* HE CyIIECTByeT B amnmapar-
HOM HCIIOAHEHUH.

25Ero emre HasbpIBaioT Sample Based cunTes.
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13. dusnyeckoe MopeAMpoBaHuEe

CHHTe3 Ha OCHOBe (PH3HYECKOI'0o MOAEAHPOBAHHS — METOI CHHTE3a, UC-
TTIOAB3YIOUTHH MaTeMaTHYeCKHe MOAeAN 00pa30BaHHd 3BYKOB PEAABHBIX MY3bI-
KaABHBIX HHCTPYMEHTOB, OAG M€Hepallui BOAHOBBIX (pOPM B IIM(PPOBOM BHE.

A1000# My3BbIKAABHBIM HHCTPYMEHT COCTOUT U3:

* BO30yOUTEAb — HAIPUMEDP, CTPYHA,;
* pe3oHaTOpP — HAIPUMEP, BEPXHLISI U HUXKHSAS J€KU TUTAPDI.
JloCTOHMHCTBO:
PeaancTu4HOCTE.
HenmocraToxk:

B AATOPHUTM BIHIMBAIOTCA KOHKPETHBIE HHCTPYMEHTHBI, KOTOPHBIE IIOTOM
HEBO3MOZKHO U3MEHHUTE.

[TprMeph! TPOTPAaMMHOTr0O OOECIIeYeHUSI:

e IK Multimedia Amplitube X-Gear;

* Logana;
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14. 3ByKoBble nAaThbl

JAs1 3BYKOBBIX IIAQT €CTh 2 CIelnUKAIIUU:

cneuudukauumm

AC 97 HD Audio

Peur uger o III/I(pr—aHaAOI‘OBBIX Hu aHaAOI‘OBO—LII/IquOBBIX CHCI_II/ICbI/IKaI_II/IHX.

14.1. CocrtaB 3ByKOBOM NAaThI

BOCIIPOH3-
3aIuCh
BeJIEHUE

3B-06A0K

CunresaTop

OCHOBHBIE
XapakTe-
PUCTUKHU

UnTepdeicor

3nech peub uaeT o Hauboaee obIIIel CTPYKTYpe 3BYKOBOH AQTHI. BOABIITMHCTBO
3BYKOBBIX ITAQT SIBASIIOTCSI BCTPOEHHBIMU. BCTpoeHHbIE 3BYKOBbIE IIAATHI CTPa-
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OaloT 3aepsKKOU 3ByKa. [Iad mpodeCCHOHAABHOM 3aIlMCH HUCIIOAB3YIOT BHEIII-
HHE MHOTOKaHaAbHBIE ITAATHI.

14.2. BAOK 3anmcu 1 BOCNPOU3BEAEHMS

Campblif BaxKHBIH OAOK 3BYKOBOH IAaThl. OH yIIpaBAgeTCHS CBOUM COOCTBEHHBIM
OpadiBepoM U He CBsI3aH ¢ 6A0KoM DSP u 6A0KOM cHHTE3aTopa.

3B-baok

LIAIT ALIT

Baskunie yacTu:

* 111 PO-aHaAAOTOBEIH ITpeobpazoBateasb (LIATI);

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

* TUII,;

* Pa3pAAHOCTD.
BaskHble xapaKTepHUCTHKa caMoro 6aoka

¢ JacToTa JHUCKpPETHU3AIlUuH,

¢ KOAHMYECTBO BXOJAHBIX U BBIXOAHBIX KaHAAOB.

14.3. BAOK cuHTE3aTopa

9ToT OAOK IIpEAHASHAYECH OAAd CHHTE3A ITPOU3BOABHBIX 3BYKOBBIX CHTHAAOB, B
TOM YHCAE 20/10C U MY3blKAJIbHble UHCMPYMEHMBbL.

B coBpeMeHHBIX 3BYKOBBIX IIAQTax 3TOT OAOK oTCyTcTByeT. Ero ro-
craBasieT ToabKO pupma Creative Technology.
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XapaKTepHUcTukm

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

14.4. bnaok DSP

Digital signal processor (DSP) — 1mmcppoBo#i curHaAbHBIN IIPOIECCOP.

Hcrnioap3yeTcsa aasg o0paboTKH ayarodaHHBIX B It poBoM Buae. baok DSP pas-
rpyzKaeT OCHOBHOM ITPOIIeCCOP BO BPeMs 3BYKOBOM 00pabOTKH.

QYHKLMU

[IpocTpaHCTBEHHOE II03U-
IITUOHUPOBAHWE HCTOYHU-
KOB 3ByKa B KOMIIBIOTEP-
HBIX UT'Pax.

,E[CKOILI/IpOBaHI/Ie MHOT'OKO-
HaABHOI'O 3BYKa IIpHU BOC-
IIPOU3BEAECHHUHN BHU/IECO.

14.5. BAOK nHTEPDENCOB
BoABIIMHCTBO 3BYKOBBIX IIAQT IIOAAEPKUBAIOT:
* USB;
e FireWire;
e PCI;
* PCI-express;
* MIDI — Ha BCTPOE€HHOH 3BYKOBOM IIAQT€ HYZKHbI CIIELIMAABHBIE aNallTePhI;

* S/P-DIF — nag niepegaydu [aHHBIX B IUPPOBOM (popMaTe HEIIOCPeACTBEH-
HO.
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14.6. BAOK MUKLLEpPA

OTOoT 6AOK HYKEH [AT CBEIECHUS BXOMAHBIX U BBIXOMAHBIX ayAHO-CUTHAAOB U pe-
TYAUPOBKH HX ypOBHS. BaxkHoe CBOMCTBO — HOAAEpPKKA BHYTPEHHEN KOMMY-
Tauy. TakuM o0pa3oM KapTa MOKeT 3allUCchIBaTh caMa Ha cebd.
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< MIDI-nHTepdenc ~

15. MIDI-nntepoeinc

MIDI?*® — 570 nudpoBoit uHTEPdENC My3bIKAALHBIX HHCTPYMEHTOB.

Cozpan B 1982 r. Begynmmmmu (pupMaMU-IIPOU3BOAUTEAIMU MY3bI-
KaabHOTO obopymoBanus — Yamaha, Roland, Korg, E-mu u ap. W3-
Ha4YaAbHO OBIA IIpemHa3HA4YeH [IAS 3aMEHbI IPUHATOTO B TO BpeMsd
CTaHOapTa yIIpaBA€HHUS C IIOMOIIIbI0O aHAAOTOBBIX CUTHAAOB. Briocae-
ctBuu uHtepgeiic MIDI craa crangapToMm ae-pakTo B 00AACTH SAEK-
TPOHHBIX MY3BbIKAABHBIX MHCTPYMEHTOB M KOMIIBIOTEPHBIX CHHTE3a-
TOPOB.

15.1. HasHaueHnune MIDI

'aaBHOEe HaszHaueHue MIDI — xpaHeHue U nepemada MH@OPMAIUU B HOTHOM
3aIllCH.

* yIpaBA€HUE SACKTPOHHBIMHU MY3bIKAABHBIMH HHCTPYMEHTAMHU B PEaABHOM
BpPEMEHHU,

e zanuck MIDI-moToka, hopMUPYEMOTO IIPU UTPE HCIIOAHUTEAS, Ha HOCH-
TE€Ab JAaHHBIX C IIOCACAYIOIINM PEeAaKTHPOBAHUEM N BOCIIPOU3BEICHHUEM,

* CHHXPOHH3AlUg Pa3ANYHOHN armnapaTypsl

CyIlecTBYIOT YCTPOHUCTBA, yIIpaBAseMble TOABKO Yepe3 uHTepdeiic MIDI. Hau-
0oaee pacIpoCTpaHEHHBIM TAKUM YCTPOHUCTBOM SABAIETCH TOH-T€HEPATOP.

ToH-reHepaToOp — 5TO YCTPONUCTBO, IpeAHA3HA4YEHHOE AAT CUHTE3a U yIIpaB-
AsieMoe TOABKO dyepe3 MIDI-unTepdeiic.

Ha camom pene 370 06bIUHBLIN CUHTe3aTop, TONMbKO 6e3 KNaBmaTypel.

ToH-TreHEpaTOpP C AOCTATOYHBIMU BO3MOXKHOCTSMH YIIPABACHHHA MOXKET O4YE€Hb
TOYHO BOCIIPOM3BECTH 3By4YaHHE HHCTPYMeHTAa 10 3aaaHHomy MIDI-moToky.

dopmupoBanug MIDI-coobiieHU# UCIIoAB3yI0T MIDI-KOHTpPOAAEPEI:

* KAAQBHATYPA;
* II€JaAb;
* PYKOSITKa C HECKOABKHMU CTEIIEHSIMH CBOOOMBI;

* ymapHas yCTaHOBKA (C maTYHMKaMU CIIocoba M CHABI yaapa);

26Musical Instrument Digital Interface.
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* CTPYHHBIXM UHCTPYMEHT;

* MyXOBOM MHCTPYMEHT.

Cneundukaumua MIDI

AnnapamHas MIDI-napmumypa

Y

IIpomoxon

B Hacrosiiiee BpemMs 3TH MOHSITHUS CTaAU COBEPIIIEHHO CAMOCTOSTEABHBIMHU: 10
anrapaTHOMy HHTepgelicy MOTyT IepefaBaThCcd AJaHHbIE Atoboro dopmara, a
MIDI-cpopmaT MOKET IPUMEHSITBCS TOABKO [IASI 00paboTKU IMapTUTyp, 6€3 BhI-
BO/Ia HA YCTPOMCTBO CHUHTE3A.

15.2. AnnapatHasa peaausauus MIDI

AnmmapaTtHaga peaausanua uaTepdetica MIDI mpencraBasgeT co60i 0OBIYHBIH I10-
CAelOBaTEeABHBIYM aCUHXPOHHBIN HHTepdeiic Tuma «rokoBad netas» CKOPOCTh
nepenadu maHHbIX ~ 31250 6ur/c.

Nurepdetic peasnsyeTcsd aKTUBHBIM IIepeaaTIUKoOM C ypoBHeM S5 MA. [lag co-
eIUHEHNS HCIIOAB3YETCS ABYKHALHBIM 3KPAaHHPOBAHHLIN?' KabeAb NAMHOM HeE
6oaee ~ 15 M, HEUYBCTBUTEABHBIM K HABOJAKAM HU3BHE?S,

272xpaH HEOOXOAUM TOABKO [IASl 3AIITUTHI OT U3AYIAEMBIX [TIOMEX.
283T0 MOTOMY, YTO «TOKOBAs TETASI», HABOJKHU IIPOCTO TACAT APYT APyTa.
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15.3. Pasbem DIN-5 (CI-5)

Paswvem naa MIDI-ycrpoiicTBa:

- IPUHUMAIOIINN + nepenmarmmi

3€EMAA

Oto pa3zwveMm tumna female DIN-5 (CI'-5) («mamav).
OcraBmirecd 2 KOHTaKTa HE UCIIOAB3YIOTCH.
Kaskapiii MHCTPYMEHT UMEET TPU COEAUHUTEABHBIX pa3beMa:

* In (BxOn),

+Q-

3EMASA

* Out (BbIXOL)

_‘+

3€eMAST

e Thru (komuga curHaasa c In gepes 6ydep)

_Q+

3EeMASL

Opoun MIDI-nepegaTduK AOMYCKAET IIOAKAIOYEHHE OO YETHIPEX IIPHUEMHHUKOB.
Tak yTO MOXKHO co3naBaTh ceTb MIDI-ycTpoiicTB, BhICTpauBasd UX I10 LIEIIOYKE
U B HECKOABKUX HaIIPaBAEHUIX.
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16. lMpotokon MIDI

MIDI-TTpOTOKOA IBASETCH COOBITUHHO-OPHUEHTHPOBAHHBIM.

OOMeH maHHBIMH OCYIIIECTBASETCSH HPHU IIOMOIIM coobieHuil. CoolmieHus —
OAOKM JaHHBIX IPOU3BOABHOM AAWHBI. Kaskmoe coobIleHre SIBASIETCS KOMaHI0H
A My3bIKAABHOTO MHCTPYMEHTA.

Cranmaprt npeaycMaTpuBaeT 16 HE3aBUCHUMBIX U PaBHOIIPABHBIX AO-
THYEeCKUX KaHaAOB. BHyTpH KaHasa neHCTBYIOT CBOU PEXUMBI pado-
ThI.

16.1. Aapecauuna B MIDI

Apnpecaiua B MIDI He sBAgeTCd OMHO3HAYHOM. HECKOABKO HHCTPYMEHTOB MOTYT
ObITH HacTpoeHbI Ha onuH U ToT XKe MIDI-kanaa. B TakoMm caydae KaHasbHOE
COoO0IIIeHHEe MOXKET OBITH IIOCAQHO TPYIIIIEe HHCTPYMEHTOB.

V3Ha4yaAbHO TEXHOAOTHS OblAa IpeaHa3Ha4deHa JIAS OHOTEeMOPOBBIX
HHCTPYMeHTOB. OmHOTEMOpPOBBIE HHCTPYMEHTHI MOTAH BOCIIPOU3BO-
OUTH 3BYK TOABKO OTHOTO TeMOpa B KasKIAbIF MOMEHT BpeMeHH. Kaxk-
JOMY WHCTPYMEHTY IIpHCBauBaAcd CBOM HoMep KaHaasa. [locaemHee
aBaAO BO3MOXKHOCTb MHOTOTEMOPOBOro HcIIoAHeHUsI. C IOSIBAEHHUEM
MHOT'OTEMOPOBBIX HHCTPYMEHTOB OHU CTAaAU ITOAAEPKUBATH HECKOAD-
KO KaHaaoB. COBpeMEHHbI€ MHCTPYMEHTEI IIOAIEPKUBAIOT BCe 16 Ka-
HaAOB U MOTYT UMeTh Ooaee ogHoro MIDI-unTepdeiica. Cefiyac Kaxk-
JIOMY KaHaAy OOBIYHO Ha3HAYaEeTCsI CBOM TeMOp, Ha3bIBAE€MBIH IO Tpa-
UMY UHCTPYMEHTOM, XOTSI BO3MOXKHa KOMOMHAaIINI HECKOABKUX TeMO-
POB B OZTHOM KaHaAe.

Y kaxxgoro MIDI ycrpoiictBa ecth pesxkum OMNI ON. B sTOoM pexxume OHO Iie-
pecTaeT pa3dandaTh KaHaABI.
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16.2. Tunbl MIDI-coobweHuin

MIDI-
CoO0IIIeHUd

KaHaAbHblIE CUCTEMHbIE

peanbHOro
BPEMEHU

OKCKAKO-
3UBHbIE

KaHaABHBIE COOOLIEHHS [IPENHAZHAYEHBI IAS IEPEIAYN KOMaH/I U [IapaMeT-
poB oTtneabHBIM MIDI-ycTpoHicTBaM CeTH B LIEASIX YIIPABACHUA 3By4YaHUEM MYy-
3bIKAABHOT'O MHCTPYMEHTA U OIIPEAECACHUL PEAKIINHU My3bIKaABHOTO MHCTPYMEH-
Ta Ha CooDIIeHNud.

CHCTeMHBIEe COOOIIEHHsT — 5TO0 COOOIIIEHUS ITpeHAa3HaAYEeHHbIE JAS YIIPaBAE-
Hua BceMu MIDI-ycTpoiicTBamMu CETH.

16.2.1. KaHaAbHble COODLLIEHUA O 3BYKE
* Note Off (BbIKAIOUEHME HOTBI);
* Note On (BKAIOYEHUE HOTHI);

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

* Key Pressure (Polyphonic Aftertouch, naBaenne Ha KaaBUITY);
* Channel Pressure (Channel Aftertouch, naBaesnue B kaHaase);

Hampumep, 4eM CcHABHEE OJaBUM Ha KAABHIILy, YTE€M I'POMYE OHAa
3BY4HUT.

* Control Change (cMeHa 3Ha4Ye€HUsI KOHTPOAAEPA);
* Program Change (cMeHa mporpaMMsbl (TeMOpa, HHCTPYMEHTA));

* Pitch Bend Change (cmena 3HadeHus Pitch Bend).
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16.2.2. KaHaAbHble COODOLLEHNS O PEXMME
* Omni Off (BbIKAIOUEHHE peKUMa BCEX COOOIIEHUH);
* Omni On (BKAIOYEHHE PEeKUMA BCEX COODIIEHUH);
* Poly/Mono

» B pexxume Poly MoxkHO 6paTh aKKOP/bI;

» B pexxuMme Mono cpabaThIBaloT caMble BEpXHUE HOTHI U3 HECKOABKHX
HaKaTbIX.

3abaBHO 3aMeTUTDH, HO UMEHHO pezkuM Mono ObIa JOATOE Bpe-
Md €IUHCTBEHHBIM JAS COBETCKHX CHHTE3aTOPOB KAACC «DAEK-
TPOHUKA.

* Local Control Off (BbikAIOUeHHE pexRHUMa AOKAABHOT'O YIIPaBACHUS);
* Local Control On (BKAIOUEHHE pexXUMa AOKAABHOTO YIIPaBAE€HUS);

* All Notes Off (coobirieHMEe 0 TOTEPU CUTHAAA).

16.2.3. CucteMHble coobLLEHNS
* System Exclusive (SysEx, cucreMHOe HCKAIOYHTEABHOE COOOIIEHUE);
* Song Position Pointer (ykazaTeab IO3UIIMHN B TAPTUTYPE);
* Song Select (BbIOOp IapTUTYPHI);
* Tune Request (3anpoc moacTpoiiky);
* Timing Clock (cuExpoHH3allMs 110 BPEMEHH);
e Start (3aryck Urphl 110 IapTUTYPE);
* Continue (mpomoakeHHE UTPHI 110 TaPTUTYPE);
* Stop (ocTaHOBKA UTPHI 110 TAPTUTYPE);
* Active Sensing (mpoBepka coequHeHuit MIDI-cetn);
* System Reset (cOpoc Bcex yCTpPOHCTB ceTH);

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

MIDI-datia He IepenaeT IOAHOTO OPUTHHAABHOTO 3By4YaHUud HHCTPpyMeHTOB. MIDI-
CHCTEMBI B OCHOBHOM HCIIOAB3YIOTCS KaK JOMAaIllHHE O0ydarollliie CHCTEMBI U
JA9d OOUHAKOBOI'O 3By4aHUS My3bIKH B UIpax.

Habop komanza cuaTe3daTopoB B MIDI-cucremax He IepeHOCHUM.

17.1. General MIDI

Cranpgapt General MIDI (GM) nosBracga 1991 roxy.

CraHgapT BBOOUT HECKOABKO OTpPaHHYEHUM, Oaaromaps kKoTopbiM MIDI-daiia
A€KY€ IIE€PEHOCHUTD.

* 128 craHZApPTHBIX UHCTPYMEHTOB

* BeizieaeHHe 10-To KaHaAa M0J yAapHble HHCTPYMEHThI

OCHOBHBIE KOHTPOAAEPBI
29.

* (1) momyassiga“’;
¢ (7) rpoMKOCTb HHCTPyMeHTa?;

* (10) nanopama®! — mpaBbIi-A€BBIM KaHaA.

V3HavaAbHO 3TOT CTAHAAPT ObIA IIpegHA3HAYEH OAd y3KOro Kpyra HHCTPYMEH-
TOB (CKpPHUIIKH, INAaHUHO, YAapHbIE).

IIpobaema:

CaokHO peasn3oBaTh cuHTe3aTOop 0e3 Wave Table.

17.2. General Synthesis

Crangapt General Synthesis (GS) 6p1a npengaozxeH ¢pupmoii Roland B 1991 ro-
ny. OH moaHOCTHIO TTIoanepskuBaeT General MIDI. Vcrioabp3yeTcss 0aHK MHCTPY-
MEHTOB.

BBeIEHO MOTIOAHUTEABHO 98 3ByKOB>2.
BBeleHbI JOIIOAHUTEABHbIE KOHTPOAAEPHL:

* (91) peBepbeparnud ;
* (93) xopyc33.

29Modulation.

30Volume.

31Pan.

32Bce u3 TOro 4TO MPOU3BOAHAA (PUPMA.
33Chorus.
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17.3. Extended General MIDI (XG)

CranpgapT ObIA ITpenaokeH pupMoit Yamaha. OTo Hauboaee 3KeCTKUH cTaHaapT
MIDI. Ou mmoaHOCTBIO ToanepkuBaeT General MIDI u General Synthesis. Oco-
OEHHOCTH:

* 676 UHCTPYMEHTOB,;

e 21 Habop yaapHBIX UHCTPYMEHTOB;

* 32 roaoca 1oAuoHHUS;

* pacuimpeHHbIe TpeOOBaHUSI K PA3AUYHBIM KOHTPOAAEPAM;
* €CThb BO3MOZXKHOCTb HACTPOMKHU KazK/I0H HOTBI 3BYKOPAa,;
* BBeZeHa TUIHU3aIus 0aHKa UHCTPYMEHTOB:

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

» (126) SFX — cneunaabHble 3 PEKTHI;

» (127) drums — ynapHsble.

Extended General moaHOCTBIO TOAIEP3KUBaETCA TOABKO Yamaha u noumu moa-
HOCTBIO I€PEHOCHUM.

51



17.4. Bce BmecTe

KOHTPOA-
A€pPBI
128
HHCTPY-
MEHTOB

MIOAEePKKA)
GM

peBep-
Heparnudg

4L

( i S KOHTPOA-

A€PBI

oA Ie PIKKa
GS

676 + 98

HHCTPY- HHCTPY-

TpeboBaHM
MEHTOB MCHTOR

K KOHT-
poasepam

THUIIA3AITUA

21
yAapHbBIA

OaHKa

32 roaoca HaCTpOHKa

HOT
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< 3anucb U Nnepepava

18. CekBeHcopbl

Nunyctpuda 3ByKo3anucu passuBaetrcd ¢ 30-x romoB XX BekKa. TexXHOAOTHIO 3a-
IIMCH MY3bIKAABHBIX IIPOU3BEAECHUN MOZXKHO IIPEACTABUTDH C IIOMOIIBIO CAELYIO-

X IIPOCTBIX CXEM:

18.1. MpocTtenwan cTyaAns

00—

MNcTouYHMK curHana

MacTep pekoaep

18.2. Ctyausi AASl 3aMUCU «©KUBOTO» UCMOAHEHUSA

Mwukwep Mactep pekogep

itk 11Ho0]

McToyHumkn curHana
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18.3. Cryaus AAA MHOFOKaHaAbHOW 3anucu

)

/ﬁ\/ﬁ\/\\\

Pt

—

MynbTutpekep )

bt

o a

McTovHMKM curHana
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18.4. Ctyams AN MHOFOKaHaAbHOM 3aMMCK C CEKBEHCOPOM

®~®

( 90000000 )\*/(...) CekBeHcop A

@@@@1 (vrinnnnvn)

%@ 0000 ——"=
{

RYVE TR IO T

\
L MynbeTuTpekep
t
aa) I
McTouHMKM curHana CuHTesarop
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18.5. CekBeHcop

CeKBeHCOpP — anmnapaTHOEe UAU ITPOTPaMMHOE YCTPOHUCTBO A 3aIUCU U BOC-
npousBeaenusd MIDI-coobieHm.

CEKBEHCOPBI

annapamtble (npoepam.muue)

My3biKaabHBIF cuHTe3aTOp 80-X rogoB UMeA 3 aHAAOTOBBIX OAOKA:
* reHepaTop;

* PUABTD;
* YCHUAUTEAD.

Bce oHu ympaBAsAUCH HalpsizKeHHEeM. [lepBble CEKBEHCOPBI HCIIOAB30BAAUCH
[AS KOOPOUHAIIMM PabOThl 3TUX OAOKOB. Takme ammapaThl COCTOSIAM U3 paaa
IIOTEHIIMOMETPOB U MOTAH II0IaBATh PA3AHYHON HAIIpsiXKeHHEe [TUKAWYEeCKH. B
IIPOCTEUIIIEM CAydIae CEKBEHCOP ImepebHupas OJHY IMOCAEIOBATEABHOCTD U3 TPEX
(o umcAy 6GAOKOB) HaNIpsIKeHUM. ITa uaes uaes BOIIAOTHAACH B COBPEMEHHBIX
MaTTEePHOBBLIX CEKBeHCOpaxX. Ha maHHBIM MOMEHT A YyIIPaBACHUS MY3bIKAAb-
HBIMH MHCTPYMEHTaMH UCIioab3yeTcs: cTagaapT DCB-Roland.

(nammepuoeue) JIUHelHble

CEKBEHCOpbI

18.5.1. MatrepHoBble (LLarosbie)

OcobeHHOCTH:
* yIIpaBAE€HHE PYYKAMHU UAH TyMOAepaMU (IAs anrapaTHBIX);

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

¢ HEC IIO3BOALAET UI'PATb aKKOPAHBI,
¢ OO0CTAaTO4YHO I'POMO3AKH U CAOZKHO.

Hauboaee spruii npeacraBUTeAb — HI1aroBbI¥ cekBeHcop Matrix B [1O Propellerhead
Reason.
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18.5.2. AMHENHbIE

OcobeHHOCTH:

* ecTb 16 KaHaAAOB [IAS IpUEeMa COOOIIIEHUH;
* ecThb 16 mopoxek nas 3anucu MIDI cooOmieHmid;

CBa3b IOPOXKEK U KAHAAOB IIpsaMad. B 3aBHCHMOCTH OT TOrO Ka-
KOH KaHaA «UT'paeTcsd», 3aIllUCh IIPOU3BOAUTCSI Ha JOPOXKKY C Ta-
KHM Ke HoMepoM. Ha pa3anyHble KaHaAbl MOXKET [T0JaBaThbCd UH-
dopmalyisa OT pa3ANYHBIX HHCTPYMEHTOB.

¢ IIO3BOAMET UI'PATb aKKOPAHI;

(KaHa/\ npeaayun AaHHbI)D<—> CekBeHcop

KnaBuartypa

Hawnboaee spKue IIpencTaBUTEAU:

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

¢ Cakewalk Sonar.
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19. MackupoBaHue
[Tpu BoCIIpusaTHH 3BYKa YEAOBEKOM Habaronmaetcs 3¢p¢eKT mackupoBaHud. Bo-

A€E€ CUABHBIE CUTHAABI npeo6Aa11aI0T Haa MEHEE CUABHBIE, MacKkupysi TEM CaMbIM
THUXHE 3BYKH, IIONAAAKOIIHE B TOT K€ AHAIIA30H YaCTOT.

enepeo Has3ao

yacmomHoe 8pemeHHoe
MacK1poBaHue

YacToTHOE MacKHpoBaHHEe — 3(P(PEKT, IIPHU KOTOPOM OAUH 3BYK MaCKHPYET
apyrue, 6oaee caabpie, 3ByKH. [lramasoH 4acToOT, B IIpeAeAaX KOTOPOTO OJUH
3BYK MOXKET MaCKHpPOBAaTh APYTLOH, B COOTBETCTBUHU C KOHIlenIued daeryepa,
Ha3bIBAETCd KPUTUYECKOMN ITIOAOCOH.

BpemeHnHOe MacKHpoBaHHEe — 3PQEKT, IIPU KOTOPOM 3BYK OOABIIION aMIIAU-
Ty[Abl MacCKUPyeT ApPyTHhe 3BYKH, IIPEAIIECTBYIOININE €My BO BPEMEHU UAHM CAE-
yIoIiye 3a HUM.

MackupoBanue Ha3am — 3PQPEKT, IPHU KOTOPOM 3BYK OOABIIIONH aMIIAUTYIbI
MaCKHPYET APYTHE 3BYKH, TOABKO IIPEAIIECTBYIONME eMy. IIpoMekyToK Bpe-
MEHH, B IIpe/ieAaax KOTOPOro OHO AEHCTBYET, cocTaBAsgeT 5-50 MHUAAUCEKYHI.

MackupoBaHHe Brepen — 3(PQPeKT, IIPU KOTOPOM 3BYK OOABIIION aMIAUTYIbI
MaCKHpPYeT APYyTrHe 3ByKH, TOABKO CAEAYIOIIHE 38 HUM. [IpoMeKyTOK BpeMeHH,
B IIpeageAax KOTOPOTO OHO AeHcTByeT, cocTaBasgeT 50-200 MUAAUCEKYH.

3amMeTuM, 4TO 4eAOBEYECKas CHUCTeMa BOCIIPUATHS 3ByKa UM€EET orpa-
HUYEHHOE pa3pelleHue. 9To pa3pellleHHue 3aBUCUT OT YaCTOThI 3ByKa.
PaBHOMEpHOE, C TOUKHU 3PEHUA BOCIIPUATHS YEAOBEKOM, U3MEPEHUE
4aCTOTBI MOXKET OBITh BEIPAKEHO B €IUHUIIAX HTUPUHBI KPUTHYECKUX
rmoaoc. UUx mmupuHa coctaBadeT MeHee 100 'y 1A HUXKHUX CABIIIIUMBIX
yacToT U 6oaee 4 KI'IT — nag HauboAaee BBICOKUX. BeCh 4aCTOTHBIMA
AUaria3oH MOKeT OBITh pasAeAeH Ha 25 KPUTUYECKHX ITOAOC.
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19.1. CxaTue 3ByKa

[Ipu cxkaTuu 3ByKa HE UMEET CMbICAA OCTABASTH B 3aIIUCH 3BYKH, KOTOpPBIE
HaXOOsATCs HHUIKE IIOPOTa CABIIIMMOCTH, ITO3TOMY AIOOBIE aATOPUTMBI CIXKATHUS
JOAKHBI OTOpachIBaTh COOTBETCTBYIOIIHE JaHHBIE.

Y10o0BI pP€aAnu30BaTh 3Ty UAECK0 HA IIPAKTHKE, aATOPHUTM AOAXKEH HCIIOAB30BaThb
IICUXO0AaKYCTHYECKYIO MOIEAD.

HCHXO&KYCTK‘IGCK&H MOAEAB — MaTEMaTHUYIE€CKOE OIITMCaHHE BOCIIPUATHA 3BY-
KOB YXOM H I'OAOBHBIM MO3IOM C Y4ETOM KPHTHYECKHUX IIOAOC.

AAI‘OpI/ITM CXKaTHu4d IIOAYYIaET OOIIOAHHUTEABHYIO BO3MOZKHOCTD OT6pOCI/ITI:> HEKO-
TOPBIE JaHHBIC.

B To ke BpeMs MaCKUPOBKY MO3KHO UCIIOAB30BaTh 6oaee 3pPpeKTUB-
HO. [IoCKOABKY OHa, KpoMe HEKOTOPhIX KOMIIOHEHTOB CUTHAAA, CKPbI-
BaeT IIyM, B HEM MOXKHO CKPBITh WYM KEAHMOBAHUSL.

[TpuBeneM KpaTKOe OITMCAHUE aATOPUTMA CIKATHUSI:

1: pacmenmTbs CHMITHAJI Ha I[IOJIOCH dacToT; /¥ 6so0K punempos */

2: IOnst KaxOoM IIOJIOCH BHIIIOJIHSIEM

3: BLIUMCJIMTE CPEeIHUM yPOBEHbL CUTHAJA;

4 [NOOCTaBMTh BHAUYEHMS B [NCUXO0aKKyCTUUECKYD MOIeJb;

5 OIpemenTh MNOPOT MaCKUPOBKIM;

6 / ** [Ipednosiazaemcsi, 4mo MAacKupyouyto Kpueyro 8 Karsooil nosioce MOIAKHO
annpoKCUMUpo8amMb 00HUM 3HaueHuem. **/

7 Ecnm cuTHAJ LEeJIMKOM OIIyCKaeTCHa HMWXe [Iopor'a MAaCKUPOBKM TO
8: OTBEPI'HYTH IIOJIOCY;

9: NIPOAOIKNUTE LIMKII;

10: MHade

11: KBaHTOBRATbL CUITHaJl I'pybo;

12: /** CueHOL K8AHMYEMCSL ¢ UCNOIb308AHUEM MEHbULE20 Koauuecmaa bu-

moe 3a cuem MacKuposeKu uuyma K8AHMOBAHUSL. x*/

[IpuMepHO TaKOM aATOPUTM C3KATHS UCIIOAB3YeTCs B (popMaT XpaHEeHUd U Iie-
penayu aynuocurHasa MP3.

59



20. ®opmar MP3

MP3 — cokpaienne or MPEG3* Layer3. 2to cdopmar XpaHeHHUs U EpPeaadu
ayauocurHasa B 1udpoBoit popme. B MP3 ncrnoas3yeTcs aATOPpUTM CKaTUS C
HOTEPSAMH.

dopmart ObIA paszpaboraH kommaHued Fraunhofer IIS mpu crioHCcoOpcTBe KOM-
nanuu Thomson. M3HayaabHO pa3pabaTbIBascd [Ad Mepenady ayauoqaHHbBIX
4yepes3 UHTEepHET C BBICOKOM CKOPOCTBIO U IBAdETCH IIOTOKOBBIM. [lo3muee MP3
OBIA yTBEePKAEH KaK 4aCTh CTAHAAPTOB cxkaTtoro Buaeo u ayarno MPEG1 u MPEG?2.

20.1. Aaroput™m cxatmus MP3

AaroputMm cxxkatusag MP3 mcroas3yeT 0COOEHHOCTH CAyXa:
* abcoaroTHbIe orpanndeHuda cayxa (20 I'ip — 20 ko)
* 4aCcTOTbl MACKHUPOBAHUSA U IIUPUHY KPUTHYECKUX ITOAOCHI;
* IIOCA€OBaATEABHOE (BpEMEHHOE) MaCKHUPOBaHUE;

* BOCIIPOM3BOAUMYIO SHTPOIUIO S,

3ayem KOAUPOBATL 3BYKM, KOTOpbIE BCe paBHO He 6yAyT YCIbIWAHLI?

20.2. Cxema MP3 kopepa

Baok Cxatve

(KAGCCUUECKHUI aATOPUTM

pacnpeAeneHna

pas3psaoB XadpdmaHna)

Bbl6OpPKU. BaHk ¢punbTPOB dparmeHrt.

32 duabtpa cermeHratop

IndpoBoit Bxox IMucbpoBoit BEIXOL

Tabavua dopmMHnpoBaHue

ncuxoakycTuyeckas danna

MP3-datia cocTouT U3 HECKOABKUX (pparMeHToB (dppetimoB) MP3. Ta-
Kasl [I0OCA€J0BATEABHOCTE (PParMeHTOB Ha3bIBAETCHd 3A€MEHTaAPHBIM
IIOTOKOM.

3*Moving Pictures Expert Group
S5Cremnens HHGMOPMAITMOHHOH 3HAYUMOCTH TAPMOHUK.
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20.3. Pexurmbl KoAMPOBaHUA CTEPEOD
CylIIeCTBYIOT HECKOALKO METO/I0B KOJAUPOBAHHUS CTEPEO ayauo uHpopMarumu°.

e Dual channel®” — gBa a6COAIOTHO HE3aBHCHUMBIX («COBCEM Pa3HBIX») Ka-
Haaa. BUTpeHT AeAuTcd Ha [Ba KaHaAa.

MozKeT HMCIIOAB30BAThCH A PEYEBOTO COIIPOBOKIAEHUS Ha pas-
HBIX S3bIKaX.

* standard stereo — 1Ba He3aBUCHUMBIX KaHasa. ButpelT BapbpupyeTcd B
3aBHCHUMOCTH OT CAOKHOCTU CUTHaAa B KaK/IOM KaHaAe.

+ Joint stereo®® — ocHoBaH Ha HCITOAB30BaAHNH U30BITOYHOCTH CTEPEO-UHMOPMALIIH.

» MS Stereo. KomupyroTca He A€BBIM U IIpaBbIM KaHaA, a UX CyMMap-
Has COCTaBASIONIas U pa3HOCTHas. Pa3HOCTHBIN KaHaa B HEKOTOPBIX
caydasax (Lame encoder) KoqupyeTcss ¢ MEHBIIIUM OUTpPEHTOM.

» Intensity Stereo (MS/IS Stereo). Koaupyercsa cymmapHas cCOCTaB-
AdIOIadd. BMecTo pasHOCTHOH COCTaBAAIONIEH KOAUPYETCs OTHOIIIe-
HUe MOIITHOCTEH CUTHaAa B pa3HbIX KaHaAaX.

OCoOEHHOCTD: IIOBBIIIIAET KA4YeCTBO KOAHUPOBAHUS Ha 0CO00
HU3KUX OUTpedTax, HO IIPOUCXOIUT TToTepsd PasoBOM UHPOP-
MAaIllH, U TepsaeTCsd AI000H NPOTUBO(A3HBIH CHUTHAA.

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

«IIcuxoaKyCTHUYECKH

dopMaTeI

* AAC? — paspabareiBasca Kak npeeMHUK MP3 kommanueit Fraunhofer
npu yaactuu AT&T, Sony, NEC u Dolby. [IpoekT He ObIA JOBEAEH 40 KOH-
11a. Ha JaHHBIM MOMEHT CYIIIECTBYET GOABIIIOE YHUCAO HECOBMECTHUMBIX APYT
c apyroM cpopmaToB Ha ocHOoBe AACH,

* TwinVQ — cdopmar, paspaborannsbiii Komranuei NTT* . Cunraercsa cra-
pediuM «KoHKypeHTOoM» MP3. AWlleH3Med Ha mpaBo PacCIpOCTPAHEHUS
aToro popmarta BaaneeT pupma Yamaha.

« WMA*? — ¢popmar cxkaTus ayauoAaHHBLIX OT KOMIIaHuu Microsoft.

39Advanced Audio Coding.
40(CemeticTBo hopmaros AACH.
*INippon Telegraph and Telephone.
*?Windows Media Audio.

62



< lNporpammupoBaHne 3ByKa >

21. OCHOBHblE NporpaMmMHble UHTEPPENCHI

OoSsSs Core Audio
Open Sound System — mmporoe UnTrepdetic nag npohecCHOHAABHOTO
gucao UNIX-ttomob6ubix OC aynuo B Mac OS X.

ALSA \ / ASIO

— 7 —_—
Advanced Linux Sound Architecture. LATED ¢6MCbI Unrtpedetic nas mpohecCHOHAALHOTO

Hoselit nuTEpdeiic Ha 3aMeHy OSS / \ ayauo B Windows

Windows MME DirectSound
YcrapeBmnii mHTepdeiic Windows. I[IpeqHasHa4YeH OAS KOMITBIOTEPHBIX
TOABKO OEAOBBIE IPHAOKEHUST urp B Windows

22. lMporpamMmmHbin uHTEPPEenc MME

[TepBoHaYaAbHO HHTEP(ENUC CO 3BYKOBBIMH yCTPOHcTBaMu Obla BBeZieH B Windows
3.x mon HaszBanuem MME?*. 3Bykosrele ycrpoiictBa B Windows oTHOcATCS K
Kaaccy Multimedia/Audio; B 2TOT Kaacc BXOOAT ABa TPU YCTPOUCTB:

4+3MultiMedia Extension — MyAbTUMeAMITHOE pacIIUpeHHe.
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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 BpPeMeHH. [as mmepeHoca
IIOTOKOB MEXKIY IIPHUAOKEHHUEM M 3BYKOBBIM APaBEPOM HCIIOAB3yETCH 3BYKO-
Boi Oydep. 3ByKoBbIe Oy(PeEPHI CO3IAI0TCS IPUAOKEHUEM U 3aTEM IEPETAIOTCS
ApauBepy:

* mycTble€ — A YCTPOMCTB BBOAA,
* 3allOAHEHHBIE 3BYKOBBIMU JaHHBIMU — [IAS YCTPOMCTB BbIBOA.

[TpuMmeHseTCsS KOHLENIUS C8513AHHOU Uenouku npoepamMmHsblx 6ygepos.

22.1. Cnocobbl KOAMPOBAHWSA 3BYKa

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

Pan MrHoBeHHBIX 3HAYEHHH 3BYKOBOM aMIIAUTYAbI, CAEAYIOIIHUX APYT 3a APY-
TOM C 4acCTOTOH AUCKPETU3AIINU, Npeocmasasiemcst psioom uucesn 8blopaHHOU
paspsioHocmu. 3Ha4eHUs IIPOIOPIINOHAABHBI BEANYNHE aMIIAUTYAbl. IMeHHO B
TaKOM BH/I€ 3BYKOBOH IIOTOK cHHUMaeTcd ¢ Bbixoga ATl nau nomaeTcsa Ha BXOL
LTATI.

OmHako, HAPSIAY C IIPEAEAbHOM mpocToToi, PCM o6AaqaeT CylmeCTBEHHOMH H3-
OBITOYHOCTBIO:

3ByK mepenaeTcsd HACTOABKO TOYHO, HACKOABKO 3TO BO3MOXKHO IIPHU
BBIOPAHHBIX ITapaMeTpax onudpoBKU. Ha riepBoe MecTo BBIXOIUT 3a-
[Jada MUHHMHU3AIUH CKOPOCTHU U 00beMa 3BYKOBOI'O II0TOKA, OTHAEAb-
HBIMHU IIapaMeTpaMy TOYHOCTH U KadeCcTBa MOKHO ITpeHeOpeydsb.

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

22.2. ®opmaT noToKa

d:opma’r IIOTOKA — COBOKYITHOCTBH OCHOBHEIX ITapaMETPOB IIOTOKA.

* crrocob KOAUPOBaHUS — 3TO MAABHBIF ITapaMeTp, OH XKe IIpU3HaK popMa-
45 .
Ta™.

K

¢ JacToTa OJUCKpPETHU3AIlUuH,
* KOAHMYECTBO KaHAAOB;,

¢ Pa3pAAHOCTBh OTCUETA.

22.3. CTpyKTypa notoka

Baox — HauMeHbBIIasd eAUHUIIA 3BYKOBOIO ITOTOKa . Pasmep kazkmoro Oydepa
[OAKEH OBITH KpaTeH pa3Mepy OAoKa.

B PCM 0OAOKOM cuuTaeTCss HAaOOp OTCUETOB, IlepeaaBaeMbIX 3a OQHUH
IIepUO YacTOThl JUCKPETH3AIlUH, TO €CTh — OJUH OTCYET JAI MO-
HO(POHHNYECKUX I[IOTOKOB, IBA - JAS CTEPEO(POHUYECKHUX, U TaK JaAEe.
OTcueTsl MOTYT OBITH 8-pa3psaAHbIMU, 16-pa3paaHbIMU, 32-pa3paaHbIMU.
CoBpeMEHHbIE 3BYKOBBIE aIaIllTepbl MOTYT UCIIOAB30BaTh 18-, 20- u
22-pazpansbie orcdyeThl. OTCYeT BbIpaBHUBAETCHd II0 CTapIllled rpa-
HUIIE TPEX- UAU YeTbIPeXOAUTOBOIO CAOBA, a AMIITHUE MAQMIINE pas-
PAOBI 3aIIOAHAIOTCS HYAIMHU. TpexOaiToBbIe CAOBA ITOYTH HE UCIIOAD-
3YIOTCHI U 3aMEHAIOTCH YeThIpeXOauTOBBIMH.

C MoMeHTa 3allycKa IIOTOKa JApaiiBep OTCAEKUBAET TEKYIIYIO ITO3HUIUIO 3aIlH-
CH VAU BOCIIPOU3BENEHHsI, KOTOpasd B AI0OOH MOMEHT MOXKET OBITH 3alIpOoIlieHa
OPUAOKEHUEM. [IAS 3TOTO amarTepbl UCIIOAB3YIOT OYepeab MeXKay Irpeobpa3so-
BaTEeASIMH U BCTPOEHHBIM ITPOIIECCOPOM.

[paiiBep OTCAEKHUBAET ITO3UIUIO IIyTEM MOACYETA KOAUYECTBA 3BYKOBBIX OAO-
KOB IIOTOKA, ITIEPEAAHHBIX OT IIPHUAOKEHHUH K YCTPOUCTBY UAU HAOOOPOT.

*Sformat tag

65



22.4. CucteMHble 0COBbEeHHOCTU
22.4.1. HecKoAbKO npoLeccoB

3BykoBaga noacucrema Windows mpomyckaet paboTy ¢ yCTPOHCTBOM HECKOAB-
KHX IIPOIIECCOB (KAHEHTOB) OZHOBpPEMEHHO. MHOTHe 3BYyKOBBIE YCTPOMCTBa
HOAAeP3KUBAIOT OOA€Ee OTHOTO KAMEHTA; yCTPOHUCTBO BBIBOJA CMENIIHMBAET IIPO-
UTr'pbIBa€Mble KAMEHTaMH 3BYKOBBIE IIOTOKH, & YCTPOHUCTBO BBOJA — «TUPAKU-
PYyeT» 3alIUCBhIBAEMBIN ITOTOK [ASI BCEX ITOAKAIOYEHHBIX KAUEHTOB.

YcTpoiicTBoO, apaiiBep KOTOPOro IOAMEPKHUBAET He DoAee OAHOTrO
KAHEHTAa, HE MOXKET OBITh IOBTOPHO OTKPBITO MI0 TEX II0P, ITOKAa KAU-
€HT HE 3aKpoeT ero. [Ipu nonsiTKe IIOBTOPHO OTKPBITH TAKOE YCTPOH-
CTBO 3BYyKOBas [10/ICHCTeMa BO3BPAlllaeT OIITUOKY, CHTHAAU3UPYIOIILYIO
O TOM, 4YTO YCTPONCTBO 3aHSTO.

22.4.2. Wave Mapper

[Ag yIIpolieHNd peasn3aliii OCHOBHBIX oIlepanuii co 3ByKoM Windows coznep-
JKUT CAYKOy nepeHaszHadenng — Wave Mapper. B Windows MmozkeT OBITH ycTa-
HOBAEHO 00A€e OJHOTO 3BYKOBOTO ycTpoicTBa. CyIllecTByeT IOHITHE CTaHAaPT-
HOTO CHCTEMHOI0 YCTPOHCTBA BBOJAA M CTAHAAPTHOIO CUCTEMHOI'O YCTPOHCTBA
BBIBOZA.

B Windows umMmeeTcsa nozacucremMa c:kaTud 3ByKa — ACM?°, [Tpu nomomn ACM
BO3MOXKHO B3aMMHOE IIpeobpa3oBaHie 3BYKOBBIX (DOPMATOB — KaK BHYTPH I'PYIIII,
Tak 1 Mexay HuMmu. Cay:xk6a ACM MOKeT HCIIOAB30BATbCS KaK aBTOHOMHO,
yepe3 COOCTBEHHBIH OTAEABHBIH HHTepdelc, TaK U aBTOMAaTHYECKH CAyKOOU
Wave Mapper.

Iloacucrema cxkaTusga pc€aan3oBaHa B BHIE Ha6opa KOI[GKOB47, CIIEIMHNAABHBIX

npatrisepoB ACM, KOTOpPBIE U 3aHUMAIOTCS HEIIOCPEACTBEHHO IIEPEBOOM 3BYKa
u3 ogHoro opmara B aApyroii. ACM akKTUBU3HUPYET HYKHBbIE KOAEKH 10 3alIpo-
IIeHHBIM (popMaTam, CHabxKad UX HEOOXOOUMBIMHU ITapaMeTpaMH.

46Audio Compression Manager.
47ACM Codec
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22.4.3. YctporictBa

3ByKOBbIE YCTPOKCTBA

ACWHXPOHHbIE

CMHXpOHHble * HE3aBHCHMBI OT ILIEHTPAABHOT'O IIPO-
1eccopa,

* TpebyroTCcs BCE PECypChl LIEHTPAaAb-

¢ oOpabaTbIBaeT JAHHBIE;
HOTO IIPOIIECCOPA; p 2 2

* u3penka cooburaer apaiiBepy o 3a-
BEpPIIEHHN OOpaboOTKH OdYepemHOro
¢dparmMeHTa IIOTOKA;

* He BO3BpAlllAaeT YIIPABAEHHUS [0 TeX
mop, 1oka 6ydep He OyaeT 3ar0AHEH
HAM IIPOUTPAH;

* BO3BpalllaeT yIPaBAECHHE Cpasy XKe
IIOCA€ TIOAYYUEHHS O4YepeqHOro Oyde-

pa;

* B ouYepenu ApadBepa MOXKET HAXO-
IUTHCS TOABKO OOUH Gydep.

* B odepenu ApaiiBepa MOXKET Haxo-
JOUTHBCS MHOTO OydepoB.

[Tpu 3aBepuIeHHN 00pabOTKH Kaxkoro Oydepa aApaiBep yCTaHABAUBAET B €T0
3aroAoBKe (paar roTroBHOCTH, 110 KOTOPOMY IIPUAOXKEHUNE MOXKET OIIPENEAUTD,
4TO ApaiBep oceobooun oaHHbLi 6ygep.

[IAsT acCHHXPOHHBIX YCTPOHCTB ropasno 6oaee 3(p(peKTUBHBIM CIIOCOOOM BO3-
Bpata Oydepa ssBaseTcs yBeaomaeHHue (notification). Ipaiisep:

* AnbO0 BBI3BIBAET 3aJaHHYIO0 (PYHKIIHUIO ITPUAOKEHMS,
* AU00 aKTUBU3UPYET COOBITHE (event),

* AubO mepenaeT COOOIIEHHE 3a/JlaHHOMY OKHY HAM 3anade (thread) mpuao-
KEHUSs.

B napameTrpax (oyHKIIMH HAU COOOIIIEHUS IIepenaeTcs TaKyKe yKas3aTeAb 3aro-
AOBKa Oydoepa.

67



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 nmporpamme 0e3pa3andyHO, ¢ KAKMM 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 YCTPOHCTB npu nnomoriny pyHkuit GetDevCaps - Hanpumep, 9To6bI chop-
MHPOBAaTh MEHIO MOCTYIIHBIX YCTPOMCTB AL IIOAB30BATEAd UAU HANUTHU yCTPOU-
CTBO, VIOBAETBOPLIOIIEE 3aJaHHBIM TPEOOBAHUIM.
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22.5. AArOpUTM B3aMMOAENCTBUSA

PaccmoTpuMm yopoOIlleHHBIH aATOPUTM B3aUMOAEUCTBULA IPOTPaAMMbI U 3BYKO-
BOU ITOJACUCTEMBI:

1: OTKPHTE (

2 <ycTporucrso> ,

3: <¢opmMmaT 3B3BYKOBOI'O HNOTOKa> ,

4 <crocob yBeIOMJIEHMSI O BEIIOJIHEHMM 3AIPONI€HHEIX OIeparlimir>

St ) ;

6: Oydeprl < cos3maThb ( <KOIMUECTBO> ) ;

7: 3amnoJIHUTL 3aTOJIOBKM ( <Oypepr> ) ;

8: Ecmn <Ccpasy HNOAI'OTOBMUTE K Iepermade> TO

9: MOOTOTOBUTEL K Iepemnaue ( <Oypeprer> ); /¥ Prepare */

10: Ecin <UMKJI Bamnucru> TO

11: Illoka < 3amMCcr>  BHIIOJHSEM

12: 3amNoJIHUTL Ouepenb npakeepa Oydepavu /* AddBuffer */

13: 3anmucaTe norokx /¥ Start */

14: /** B amom momeHnm Opaiieep 3anyckaem ALl adanmepa, u 38yKoable
omcuembl HAUUHAOM nocmynams 8 nepsaulii 6ygep u3 ouepedu. **/

15: [IOJIyUMTL yBEeIOMJIEHME OT Ipaneepa;

16: ompenennTh pasMep maHuwmx; /¥ dwBytesRecorded */

17: oBbpaboTaTh BanMCaHHBE NaHHEBE;

18: ocepobomnuTe Oybep;

19: nepenaTb Oybeps NPUIIOXEHUIO;

20: Ecmn <UMKJI BOCIPOM3BEOEHMSA> 'TO

21: Illoka <BocHpomzBereHre>  BHIIOJIHAEM

22 3aNOJIHUTEL Oybephl 3BYKOBLIMM IaHHBIMU;

23: nepenark Oydepu mpaleepy ycTpoMcrsa eBmBoma; /% Write */
24: / ** [Tocne nonyueHus nepgozo ske bychepa opatisep 3anyckaem L[AII adan-
mepa, Komopbulii HauuHaem u3eieKams 38yKosble omcuemet. **/

25: BocnpomssecTu Oybep nomuocteno; /*dwBufferLength */
26: ocrobomuTe Oybep;
27: nepenaTb Oydepsl NPUIIOXEHUIO;

28: ocBobomuTh Oybepw; /¥ Unprepare */
29: zakpelTh ycrpoicteo; /* Close */

[Tpu HEOO6XOAUMOCTH ITPUOCTAHOBHUTE ABHKEHUE IT0TOKA BbI3bIBAETCS (DYHKIIHS
Stop/ Pause. IIpu 3TOM yCTPOMCTBO BBOZA Cpa3y 3Ke BO3BpalllaeT ouepeaHOH Oy-
dep IPUAOKEHNIO — BO3MOXKHO, 3alI0AHEHHBIN AUINIL YacTUYHO. He IToAHOCTEIO
IpourpaHHbI Oydep ycTpoiicTBa BbIBOAa OCTaeTcs B ouepenu. OcrasbpHbIE Oy-
depbl yCTPOUCTB 0OOUX TUIIOB TAKXKE OCTAIOTCS B OYEpPEenN U BKAIOYAIOTCS B
paboTy TOABKO IIOCAE IIepe3alrycKa IToToKa (pyHKiuaMmu 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. MporpammHbin nHTEPPENC DirectSound

23.1. HasHaueHwue, CTPyKTypa, 0COBEHHOCTH

[Toncucrema DirectSound obecrieumnBaeT NPHAOKEHUIM MNPAKTUYECKH HEIIO-
CPeACTBEHHBIN MOCTYII K alnapaTrype 3ByKOBoro azaarnrepa. [IpemocraBagercs
MOJIEAb COBPEMEHHOTO 3BYKOBOI'O afariTepa, IpeaeAbHO IIPUOAMXKEHHasd K pe-
aABHOCTH, C MUHUMaABHBIM YPOBHEM aOCTPaKIIUH.

[Toacucrema DirectSound mocTpoeHa 1o 060BEKTHO-OPUEHTUPOBAHHOMY ITPHUH-
LIUITy B COOTBETCTBUH C Momeabio COM*® u cocrouT n3 nHabopa unrepdeiicos.

Kazknpiii maTepdelic oTBevaeT 3a 00BEKT OIIPENEACHHOTO THUIIA:
* YCTPOMCTBO,
* Bydep,
* CAyX0y YBEIOMAEHUS U T.II.

HuaTtepdetic — HAOOP yIIpaBASIOIIMX (PYHKITHH, UAU METOI0B, OPTaHN30BaHHBIX
B KAACC OOBEKTHO-OPHUEHTHUPOBAHHOIO SI3bIKA.

DirectSound He moazep:kKMBaeT 3BYKOBBIE (OpMAaThl, OTAUYHBIE OT
PCM. Haszunauenme DirectSound — uckarouutTeAbHO 3PpPeKTUBHBIHN
BBIBOJI 3BYyKa.

OcHoBHbIEe nTpeuMytiecTBa DirectSound:

¢ 3aaHHu€ HECKOABKO NCTOYHHUKOB 3BYKA4;

* 00BeMHBIH 3BYK (B DirectSound3D 5T0 mpenMyIecTBO YCUAEHO).

23.2. AnnapaTHasa noaAepXKa

DirectSound BCI0 BO3MOXKHYIO pabOTy cTapaeTcs EPEAOKUTh Ha anlaparypy
azanrepa.

OZnHAKO, CTPOUT 3aMEeTUTb, YTO MPUSIOKEHUSM, UCMONb3YHOLWMM 60S1b-
Woe KOJINYeCTBO OAHOBPEMeHHO 3BYYaLLUX UCTOUHUKOB UNU CIOXHYHO
TPexXmepHyro KapTUHY, UMeeT CMBICN YNpoLiaTh CBOKO mogesb npu OT-
CYTCTBUU CPeACTB annapaTtHOro YCKOpeHUs, UHa4Ye HaknaaHbIe pacxoabl
MOTYT CYLLEeCTBEHHO CHU3UTb O6LLYHO MPOU3BOAUTESIBHOCTb CUCTEMBI.

[Ipu oTCyTCTBUU KaKHX AIOOO 3BYKOB y agantepa DirectSound smyaupyer mux
Ha cuHTe3aTope anantepa. [ad co3maHua peasnCTUYHOM 3BYKOBOM KapTHHBI
DirectSound HyzkaeTcs B THOPMAaIIUU O PACIIOAOKEHUU 3ByKOU3AydaTeAEH —
I'POMKOTOBOPHUTEAEH MAW HAYIITHUKOB — OTHOCHUTEABHO CAYIIIATEAS].

48Component Object Model — monmeab 0OBEKTOB-KOMIIOHEHTOB, HAH COCTaBHBIX OOBEKTOB.
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23.3. 3ByKoBble bydepbl

BOABITMHCTBO CYIIIECTBYIOUINX 3BYKOBBIX aaIllT€POB UCIIOAB3YET A OOMeHa
3BYKOM C ILIEHTPAABHBIM ITPOIIECCOPOM 3BYKOBBIE Oydepbl, IIPeaCTaBASIIOIIIE
coboif y9aCTOK IMaMdaTH, B KOTOPBIH 3aHOCHATCS 3BYKOBBIE NJaHHBIE.

OO6b19HO Oydpep — KOABIIEBOH.

ApnaniTep U ero npaiiBep paboTaloT IIapasA€AbHO C pa3HBIMHU dYacTIMU Oydepa,
cTapasch CAEIOBAThH APYT 3a APYroM M He co3naBaTh KOH(MAHKTOB. Ecanm mx
paboTa coraacoBaHHa — IIOAyYaeTCs HEIIPepPbIBHOE ABUXKEHHE CKOAb YTOIHO
JAUTEABHOTO 3BYKOBOI'O ITOTOKA.

DirectSound mmpegocTaBAgeT IIPHUAOKEHHIO IIOYTH IIPSIMOM OOCTYII K amnmnapar-
HBIM Oydepam agamnrtepa.

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

23.3.1. AnnapaTtHble 1 NporpaMmMHble

PazangHble amanTepbl HCIIOAB3YIOT Oyhephbl pa3HOro THIA:

* Kaaccuueckue ananrepsl Tuna Sound Blaster, Windows Sound System u
COBMECTHUMBIE C HUMH HCIIOAB3YIOT Oydpep B OCHOBHOM IaMsTH KOMIIbIO-
Tepa ¢ gocrymnom depe3 DMA®.

* Anmanreps! apxutekTypbl Hurricane (Turtle Beach Tahiti, Fiji u coBmecTu-
MBbI€) UCIIOAB3YIOT Oydhep B COOCTBEHHOM (on-board) mamMaTH, KOTOPBIH 0-
CTYIIEH B BU/IE «OKHa» B AUAIIa30HE apPeCOB BHEIIHHUX YCTPONUCTB.

e CylIecTBYIOT TaKxXKe aarnTepbl CO BCTPOEHHBIM O0y(epoM, TOCTYII K KOTO-
POMY OCYIIECTBASETCH Yepe3 IIOPThI BBOAA-BhEIBOAA; OOBIYHO Tak pabora-
IOT TaDAMYHO-BOAHOBBIE CHHTE3aTOPEI.

B 3aBHCHMOCTH OT pa3MeIIeHHUs U CIIocoba yIIpaBA€HUS pa3AHYaloT alapar-
HbIE U ITporpaMMHbIe 6ydephl.

annapammtole npozpammHole

6ydepbl

4906Men uHbOpPMaALIMHN MEXY yCTPoHcTBaMu, 6e3 ucnoab3oBanus LII1.
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AnnapaTubeiM 0ydep — 6ydep, K KOTOPOMY agarTep UMEET IIPSIMO# 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. epBUYHbINA 1 BTOPUYHbIE

6ydephl
nepsuuHblil (1) emopuuHuble (n)

Ecau B apxuTeKType afarnrepa oAHH U3 alllapaTHbIX 6ydepoB SBAIETCS OCHOB-
HBIM, €TI0 Ha3bIBaIOT IePBUYHBIM (primary). OcrasbHble Oydepnl, 3aHUMAIOIIHE
IIOYUHEHHOE ITOAOXKEHHE, Ha3bIBAIOTCS BTOPUYHBIMU (secondary).

OOBIYHO 3BYKH M3 BTOPHUYHBIX Oy(PepOB CMEMIUBAIOTCS BOEAWHO B IIEPBUIHOM
Oydepe, oTkyna u nocrymnatot Ha LIAIl aganrepa.

[as amanTepoB, pabOTAOMIUNX TOABKO C OOHUM Oy(epoM, OH U SIBASIETCS IIep-
BUYHBIM. BropudyHbie 6ydephbl MOTYT OBITH TOABKO ITPOTPAMMHBIMHU U yITPABAS-
oTca camoii nmoacucremoi DirectSound.

JAs COBpeMEeHHBIX MHOTOKaHaABHBIX aganTepoB PCI, HMEIIX HECKOABKO paB-
HOITPaBHBIX KAHAAOB BbIBO/IA 3BYKa, IEPBUYHBIH Oydep HEAOCTYIIEH, 3aT0 HEKO-
TOPO€ KOAMYECTBO BTOPUYHBIX MOKET OBITH allriapaTHbBIMU, U yIIPaBACHUE 3BY-
KaMH B HUX OCYIIECTBASIET HEIIOCPEACTBEHHO caM aaarrrep. daiie BCero mpHu-
AOJKEHHIO He TpebyeTcss UCIIOAB30BaTh IEPBUYHLBIN Oydep.

B TumnoBoii cxeMe B3aUMOAEHUCTBUL AAS KAaKAOIO0 UCTOYHHUKA 3BYyKa CO3AaEeTCH
cBOM BTOpUYHEIH Oydep (B DirectSound gacTo 0TOXKIECTBASIIOTCH IIOHATHS «HC-
TOYHHK 3ByKa» U «BTOPHUYHBIN 3BYKOBOM Oydep»). BriocaencTBUM IpHAOKEHHE
B HY2KHbI€ MOMEHTBI BKAIOYAET U BBIKAIOYAET 3By4YaHHE HUCTOYHHUKOB, MEHSET
TEKYIIYIO IO3UIUIO B 3BYKE, IapaMeTpPhl 3By4YaHUd 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 JOAKHO UMETh BBICOKUU ypoBeHb npuopurtera. Ho na-
Ke B 9ToM caydae Windows He rapaHTHUPYET HY?KHOM CKOPOCTH.

BropuuneIii Oydep MoxKeT ObITh CTATHYECKHUM (static) ¥ mOTOKOBBIM (Streaming).
CraTu4YecKHe Oydephl npeaHa3HaUYEHb] A IIOCTOSHHBIX 3BYKOB, ITUPPOBOE
IIpeacTaBA€HUE KOTOPBIX HE MEHsSeTCd AM00 MeHsdeTcs [oCcTaToYHo peako. ITo-
TOKOBBIE OydepnI OpHEeHTHPOBAHBI HA YACTO U3MEHSIEMbIE 3BYKH, KaK IIPaBHU-
A0 — Ha IIPEeNCTaBA€HUE JAUTEABHOTO 3BYKOBOTO IIOTOKA, KOTOPHIY I10 YacTIM
«IIPOTOHSsIETCs» Yepe3 Oydep.

Cratndeckue U IIOTOKOBBIEe Oydephbl pa3AndaroTCsl TOABKO TE€M, YTO ITOJICUCTe-
Ma CTapaeTcs B IEPBYIO OYepenb AeAaTh allllapaTHBIMU cTaTHdecKue Oydepsl,
3arpyzasi UX B I1aMsTb aJarrepa.

TakuM 06pa3oM, IOCTOSTHHBIE U KOPOTKHE 3BYKH OKA3bIBAIOTCH B PACIIOPSKE-
HUU aJarTepa, U JOCTATOYHO AWUIIE JATh KOMAaH/AY, YTOObI OHU BKAIOYHUAUCEH B
obI1lee 3By4YaHUE.

[TpraozkeHHE MOXKET SIBHO YKa3bIBaTh ITPU co34aHUU Oydepa THII I1a-
MATH OASI €T0 PA3MEINICHU.

DirectSound onTHMH3UPYeT UCIIOAB30BaHHE BTOPUYHBIX 0y(epoB B IIOpsaKe
HUX CO3MaHHUs IPUAOKEeHHEM. CTOYHHKY 3ByKa, CO3JaHHbIE B IIEPBYIO OYE€PEIb,
HMEIOT IIPHUOPUTET B HCIIOAB30BAHUU allllapaTHBIX cpeAcTB. Bydepsl, co3nan-
HbI€ II€PBBIMH, IIOACUCTEMA CTAPAETCS II0 BO3MOXKHOCTH 3arpyzarTh B I1aMdThb
agarnrepa, IpenocraBaaTh UM KaHaabl DMA. Ilpu ncuepniannu anmnapaTHbBIX pe-
cypcoB DirectSound nepexonuT Ha CaMOCTOSTEABHYIO, IIPOIPaMMHYI0 00padoT-
Ky ocTaBIInxcd 0ydeposB.

[TOCKOABKY KazKObI¥ BTOPHYHBIN Oydep OIHMChIBAaeT HE3aBUCHMBIM HCTOYHUK
3ByKa, IIOACHCTEMA IIPEAOCTABAIET CPEACTBA yIpPaBACHHS peXHMMaMH 3Byda-
HUS UCTOYHHUKA.
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* [1ag 6a30BBbIX UCTOYHUKOB DirectSound mocTymHO yrpaBAeHUe

» T'POMKOCTBIO,
» IIaHOPaMOH,

» YaCTOTOH AUCKpPETU3alIUY;
e ad ucTo4HUKOB DirectSound3D ere

» 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 HOCTHXKEHUU YKa3aHHBIX MO3UIUH cAeAInIUuid 00beKT aKTUBU3UPYET (set)
3as1aHHble 0OBEKTHI COOBITHUS (event objects), KoTopble MOTYT OBITH OITPOIIEHBI
IIPUAOKEHHEM HETIOCPEACTBEHHO, ANOO MOKET OBITH CO3aHa OT/AeAbHAs 3a1a4a

(thread), oxxuparomias akTUBHU3AIIMH OJHOTO AW HECKOABKHX OOBEKTOB COOBI-
TUH.
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23.4. YpoBHU B3aUMOAENCTBUSA

DirectSound BBoauT yeThIpe YPOBHS B3auMOAeHCTBUS (cooperation levels) mpu-
AOKEHUH MexXay cobol U 3BYKOBBIM anamnTepoM. Korma HECKOABKO IIPHAOIKE-
HUMI OAHOBPEMEHHO MCIIOAB3YIOT OJWH M TOT K€ aJaIlTepP, COOTHOILIEHHE YPOB-
Hel B3aMOAEHCTBUS ONIPeNeAsIeT UX IPUOPUTETHOCTD B HCIIOAB30BAHHH allla-
paTyphl ¥ CO3MaHUU 3ByYaHUL.

1) O6pruHbI# (normal) ypoeHs ukcupyer opMar IepBUYHOTO Gydepa
amanrepa:

e 22050 T'm;
¢® CTEPEO;

* 8-pa3pgaaHbI€ OTCYETHI.

dopmaThl BTOPUYHBIX OydepoB mpeobpasyroTcss B 3TOT popMart, U IIpU
IIEPEKAIOYEHUH IIPUAOKEHUH MIOICUCTEME HET HEOOXOAMMOCTH U3MEHSTh
dopMmart nnepBUIHOTO Oydepa.

Ha sToMm ypoBHe mocTuraeTcss HauboAblllasgd YHUBEPCAABHOCTD U
sdpdekTUBHOCTEL. KauecTBO 3ByKa B TaKOM hopMaTe IIOCPEACTBEH-
HO U HE€ JOIIyCKaeTCs YIIAOTHEHHE BHyTpPEHHEH ITaMaTH analiTe-

pa.

2) IlpuopHTeTHBIH (priority) ypoBeHb MO3BOASET ITPHUAOXKEHHUIO yCTaHAaB-
AWBaThE opMaT IIEPBHUYHOTO Oydepa B YyIAOTHATH BHYTPEHHIOI ITaMATh
ananrtepa. [IpegocraBasgeT IPUOPUTETHBIH JOCTYII K AnnNapamHslm pecyp-
cam, KOTIa OKHO IIPUAOKEHHS CTaHOBUTCH akmueHbim (foreground).

Ecau mmpoucxoouT nepekAldeHHe MeXAy IMPHAOXKEHUSIMU 3TOT0 yPOBHSH,
YCTaHOBUBIINMHU pa3AndHbIe hopMaThl HepBUYHOT0 Oydepa — moacucre-
Ma BbIHYZK/IeHa IIepeKAIoYaTh (pOpMaThl, AT YeTO HE0OXOUM IIepe3alIryCK
azarnTepa, HEPeaKO ITOPOKAAIONINY IEAYKH 1 TOMY II0J00HBIE TTOMEXHU.

3) HcrarounTeAbHBIH (exclusive) ypoBeHE 1o100eH IPUOPUTETHOMY, HO Ha
BpeMsI aKTUBHOCTH OKHAa ITPHUAOXKEHHUL €My IIPEIOCTaBAIETCS HCKAIOYU-
TEABHBIU NOCTYI K afarlTepy, U 3BydaHHE HCTOYHHKOB BCEX OCTAABHBIX
IIPUAOKEHHUH 3arayniaeTcs (HO He OCTaHABAUBAETCS).

4) YpoBeHB I0CTyIIa K IEPBHYHOMY Oydepy (write-primary) pasperaer mnpu-
AOZKEHUIO ITPSIMYIO 3aIIUCh B IIEPBUYHBIN Oydep anantepa. Ha aTrom ypoBHE
IIPUAOZKEHHE MOKeT paboTaTh TOABKO C IIEPBUYHBIM OydepoM, aKTUBHU3A-
IUsI BTOPUYHBIX OydepoB 3arrpelieHa.

OTOT ypOBEHB OOCTYIIEH TOABKO IOAG YCTPOMCTB, UMEIOIIHUX CIIe-
nraAu3upoBaHHbBIN DirectSound-apatiBep.
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23.5. Habopbl cBOMCTB

DirectSound BBoauT moHaTue Habopa CBOUCTB (property set) — mapameTpos,
OITHCHIBAIOIIMX BUABI 00paboTKM 3ByKa. [Ipu momoriy Habopa CBOMCTB MOKHO
omnucatb

* ImapaMeTphl 3aAa,
* TOAOCA UCITIOAHUTEAS,
* MaHepbl [IEHUS,

¢ 3By4YaHHd MHCTPYMEHTOB U T.II.

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

B manHOe BpeMs 3TU BUABI 0OPA0OTKH IMOYTH HE MO PKUBAIOTCH;
Ha0bOpbI CBOMCTB BBEZIEHBI B OCHOBHOM Ha Oymaylee.

23.6. NaeHTUdMKaUmMA yCTPOUCTB

B oranumne ot noacucrem MME, npentudukaius ycrpoiictB B DirectSound cae-
nyet npaBuaaM COM u ucnoan3yer GUID (Globally Unique [Dentifier — mnaen-
TUPUKATOP, YVHUKAABHBIA B MUPOBOM Maciutabe). Aro6o# o6bekT COM mmeeT
CBOY MAeHTHU(PHUKATOP, ITI0 KOTOPOMY ITPHUAOXKEHHS MOTYT OOpalaThCcs K HEMY.
N aeHTUdUKATOPHI JOCTYIIHBIX YCTPOUCTB ITPUAOKEHHE IIOAYYAET B IIPOIIECCE
nepebopa (enumeration) ycTpoHcTB 3aJaHHOTO KAAcCca.

23.7. CucteMHble 0COHBEHHOCTHU

NuTtepdeticel DirecSound goctynusb! nag naargopm Windows 98 nau 2000 u
BBIIIIE.

CTOUT 3aMeTUTb, YTO UHTepetickr DirecSound 1 ero moanguxkaumm Aas

Windows Vista asnarotca 6asosbimu. TToanepxkm MME B Vista yxe Her.
OuesunaHo, HeT ee u B Windows 7.
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23.8. AAropvTM B3aMMOAENCTBUSA

PaccmoTpuMm yopoOIlleHHBIH aATOPUTM B3aUMOAEUCTBULA IPOTPaAMMbI U 3BYKO-
BOU ITOJACUCTEMBI:

23.8.1. BocnpoussepeHue

1: MOEHTUPUKATOP 4— «YCTPOMCTBO IO YMOJIYaHMUIO»;

2: Ecnm <KOHKPETHOE yCTPOMCTBO> TO

3: UIeHTUOUKaTop < nepebop; /¥ DirectSoundEnumerate */

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

5: /** Coz0aHHbLlll 06'bexm ycmpoticmea moxxem bbimsb onpouleH memodom GetCaps, eo3spa-

Warnwum e2o xapaKxmepucmuku u eoamorxkHocmu. Takum obpazom morxem 6bims, HANPU-

Mep, HATOEeHO MUHUMAABLHO U ONMUMAIbHO No0xo0siuiee 05 yenell NPULoNKeHUsL YCcmpoti-

CMe0 U3 8cex UmMernuwuxcst 8 cucmeme. **/

YCTaHOBUTL ypoBeHb B3aumomemicreus; /* SetCooperativeLevel */

: Ecom <yporeHs I= normal > wo

cosmarb nepsBuuHbll Oydep; /¥ CreateSoundBuffer */

3amaTts ero dopmar; /¥ SetFormat */

0: /** Ha obbluHOM YposHe g3aumodelicmaus hopmam nepauuHozo bygepa purxcuposaH
— 22 050 I'u, cmepeo, socemsb paspsioos. **/

11: Onmss BCex < MCTOYHMKM S3BYKAa >  BHIIOJIHSIEM

= o o 9 o

12: cozmaTb BTOpMUHHeEe Oybepr; /* CreateSoundBuffer */

13: Iloxa 3anoJiHEeHME OaHHBIMU BBIIIOJIHSIEM

14: yKazaTenu INOCTYIIHEIX ydaCcTKOB Oybepa <Lock;

15: lloka <ecTe NOTEepSaHHEN Oypep> /* om memoodoe Lock unu Play */
BERIIIOJIHSIEM

16: Restore;

17: BAloOJIHUTEL YUYaCTKM OaHHBIMU;

18: UnLock;

19: /** [Ipu skenanuu npuiosKeHue moxem pazoenums 00UH U Mom ke 9IK3eMNALP 38YUAHUSL
MeN0Y HecKoabkumu obvexmamu 6ygepos, cozoasas 06beKmbl-Konuu Memooom

DuplicateSoundBuffer. **/

20: Ecnn <onpemenauTs 3Bydammi QparMeHT> TO
21: GetCurrentPosition;

22: Ecmm <3amnyCckKk BOCHpPOM3BEINEHMUS > TO

23: Play;

24 Ecan <3anyck Cc ¢pparMeHTa> TO

25: SetCurrentPosition;

26: Ecmn <OCTaHOBKA BOCHOPOM3BEIEHMUS > TO

27: Stop;

28: Ecan <MBMEHMUTHL YAaCTOTYy IOUCKPEeTHU3almiu> 'TO
29: SetFrequency ( <uacrora> );

30: Ecmn <UBMEHUTH I'DOMKOCTLE> TO

31: SetVolume ( <rpomMroCTE> ) ;

32: Ecmmn <UBMEHMNTE I[IOJIOXEHMEe Ha IHIaHopaMe> TO
33: SetPan ( <koopagmHaTE> , <opmeHTalmMga> , <CKOpOCTEB> ) ;

34: yHUUYTOXUTE OOBEKTH Oydepor; /* Release */
35: YHUUTOXUTL OBLEKTE yCTPOMCTB;
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23.8.2. 3anucb

UIEHTUOUKATOP 4 «YCTPOMCTBO [0 YMOJIUAHUIO»;
Ecnn <KOHKpPETHOE YyCTPOMNCTBO> TO

uneHTUOUKaTop < nepebop; /¥ DirectSoundCaptureEnumerate */
ycrporicreo [/ *IDirectSoundCapture */ <+ cosmaTh ( <MIeHTHUOUKaTOP>
)i
5: cosmare Oybep zaxeara; /* CreateCaptureBuffer */
6: sanats ero dopmar; /* CreateCaptureBuffer */
.
8

DS N

I[loka 3anoJiHeHME ITaHHBIMU BHIIOJIHSIEM
yKazaTenu NOOCTYIHEX Yy4acTKOB Oybepa < Lock;

9: Iloxa <ecTs NOTEPSHHBEIM Oydpep> BRHIIIOJIHSIEM
10: Restore;

11: 3alOJIHUTE YYaCTKM IOaHHEBEIMMU;

12: UnLock;

13: Ecam < BamnyckK 3anmucu > TO

14: 3a0yCcTUTh 3axeaT 3Byka; /*Start */

15: Ecnn < oCTaHOBKAa 3amnmcu > TO

16: OCTaHOBMTL 3amnuchb; /% Stop */

17: YHMUYTOXUTL OOLEeKTH Oybdepor; /* Release */
18: YHMUTOXUTE OOBLEKTH YyCTPOMCTE;

dyHKIINYN nepebopa TPEOYIOT yKa3aHUS AOKAABHOM mIepebuparoedl (pyHKIINHU
npusokenud (callback), koropasd OyaeT BbI3BIBATHCH A KAsKIOTO JOCTYITHOTO
ycrpoiicTBa. [lepebuparoiias (pyHKIIUS MOKET AMOO CAMOCTOSITEABHO BHIOPATH
HOAXONLIIEEe YCTPOUCTBO, AUOO c(pOPMHUPOBATE TTIOAHBIM CIIMCOK YCTPOUCTB, U3
KOTOPOTO MMOAB30BaTEAb CAEAAET BBIOOP IO CBOEMY YCMOTPEHHIO.

[TpraozkeHNE MOXKET pas3ieAUTh OOUH U TOT XK€ OK3EMIIASIpP 3BYYaHUI MEXKIY
HECKOABKHMH 00beKTaMu 0ydepoB, co3gaBasd OOBEKTHI-KOIIUU METOI0M
DuplicateSoundBuffer. lI3menas napameTpsl 3By4aHUs, MOKHO ITOAYYaTh Pa3-
AVYHBIE 3ByKH Ha OCHOBE OHOM U TOM Ke O POBKH, HE PACXOAYH JOIIOAHU-
TEABHYIO 1aMSTh.

[IpuaokeHHEe MOXKET BOCIIOAB30BAThCS NHTEPENCOM YBEAOMAEHUSI

IDirectSoundNotify, 3anpamuBas ero y o0beKTOB TeX O0y(pepoB, OAd KOTOPBIX
TpeOyIoTCsl YBEIOMAEHUS, U 3aKas3blBasd YCTAHOBKY 3a/aHHBIX OOBEKTOB IIPO-
rpaMMHBIX COOBITUH (event objects) mo JOCTUKEHUH OITpEeNeA€HHBIX TTIO3UIINH B

Bydepe
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