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MNpeagucnoeue

1 PASPABOTAH CausT-Netepbyprokss drunuancm LeHT pansHorno Hay-Ho-ACCcNelosaTensChors HHCTHTYTa
ceAan cllewunrpagoroe otagnedqdas (YT N0 LUHAAC)

2 BHECEH TexHu4ackum KOMHUTETOM No CTaMgapTiaaymm Mg 480 « Cerass

3 YTEBEPH/EH W BBEOEH B IEMCTBWE MNpurasom CanepansHora araHTcTea No TEXHHHECKOMY Derynu-
DORAHAKD M METDONROMH OT 22 Hoabps 2013 . Ne 1785

4 HacToAWMA CTaHOAPT paapatoTad C yHeToM OCHOBHEIY HODMATHBHEX MONOHEHKA MeXdyHapog oro
crangapta MCOMIK 14496-2:2009 «Mudopmaudortbie TEXHOROMNK. KogupoBaHKE aY OH0RHAY ANbHE X 00 bek-
ToR. HacTe 3. Ayvguos (ISOVIEC 14496-3:2009 «information technology — Coding of audio-visual objects —
Part 3. Audios ) (MEQ) 1]

5 BBEJEH BMNEPELIE

Tlpaeuna TpuMeHEHUR RaCMoRWLE20 crmandapma yomaxoanassia FOCT P 1.0—2012 (paaden 8). Mughop-
MaluR of UEMEHEHUAK K HACMOAWEMY cmandamy NySnukyemcA @ axasod oM (No coomaRMuio Ha 1 AMeapa
MERVLLEE0 205a) UMEOIMALUOHROM Yradamene rHayuoransrse cardanmsds, & OfDULUaMEMEIl (TEKCI Lake-
HEHUD U TONSSE0K — & BEXSMECAYHOM UWDOOMALUORNONM Yradamane sHayuonansyse cmasdapmeis. B cny+ae
NEDSCAOMDE [38MEHB!] LU OMMEHE HACMOAWeaD CMakdapima coomaemomaiowes wraedommaiua Bpdem ompb-
NuksaaHs & Bnuwkalien asilyore ExBMECAYHOES UNBODMALLIONHOED Frasamens «Hauyuosanskbe cmakdap-
M, COOMEEMOMERaLLER WHD0OMALLS, PEad0MIEHLE U MEKCTIE DATMELLERNTICR Maike & UNghopMaugLoMoLl
CcUCmeMa obWesn NTLI0EaNUR — Ha (BULUUaNEHoM calme DadapaneHoE0 A28HMCITaa NS MEXHUSSCKOMY Da-
SPAUPOREHUIK U MEMpanoaul 8 cemu Humeapsem (gost. )

©CrangaptrHdopn, 2014

HacToRAWWA CTaHOApT HE MOoMeT GhiTh BOCODOMIBEOEH, TUDANMPOBAH W PACNDOCTDAHEH B KAYECTRE
DRMLMANEHOMD MadaHy A Bea paspeleHA CanepansHoro areHTCTEa N0 TEXHUYECHOMY DEMYTUDOBAHMM 1 METD0-
oM
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HAUMOHANBHBIA CTAHOAPT POCCHMWACKOW PEONOEPALUWM

JeykoBoe BewaHne LndpoBoe

KOOWPOBAHWE CMIHANCE 3EYKOBOMO BELLAHWA
C COKPALLEHWMEM M3ELITOYHOCTH ONA NEPEQAYM
No UMePOEBLIM KAHANAM CBAZW.

HYACTE Il (MPEG-4 AUDID)

CTpYETYpHPOBAHHOE KOOHPOBAHWE IBYHOBLIX CHrHanoB [SA)

Sound broadeasting digital. Coding of signals of sound broadeasting with reduction of redundancy
for transfer on digital communicalion channals. A part I {MPEG-4 audio).
Structurad audio (54)

Oara ezegeHuwA — 2014—05—01

1 O6nacTe NpUMEHEHHA

1.1 OGaop

1.1.1 HazHaveHue

KomMmnesT dHCTpYMEHTaNLHEIX COeOCTE CTRYKTY DHEOBIHHOMD ayQKWo JaeT BOSMOHHOCT NEpedasaTes 4 Oa-
KOOMPOBETE CHHTETHHECKHE IBYKOBLIE 2DDEKTRI M MY ILIKY, HODMA YA HECKONMBKD PAINHYHBIX KOMNOHEHTOB. WC-
NoMe3yA CTRPYETYPUPOBAHHOS 3,010, MOMET Dbl Th CO30AH BLICOKOKESECTEEHHSEIN IBYK NPH YDEIRLINANHD HUAKOR
MPLNYCKHOR CNocoBHOCTH. THNKYHAA CHHTETUYSCKAA My IbKa ANA YPe30kLY 3RHD TOHKOND BRIPASHTENLHOM MENan-
HEHIKA © ACMONBIOBAHHEM MHOTOYACNEHHBIX AHCTRYMEHTOR MOMET BhiTh KOOWDOBAHA B hOPMATE Ha CKOPOCTAX
nepedadd B npegenay or O KButic go 2 vnK 3 KBuT/c,

MPEG-4 cTangapTHIMDYET HE onpedenedHisil Habop MeTOO0R CHMTE2a, 8 METOR ONA CNHCAHMA MEeTOROS
ciHTeaa, Jntol coapemesHblil N By OyWKHA MeTon CYHTEIa I8YEA MOMET BelTe onvcad B dopmate MPEG-4
CTRYETYRHEOEaHHOE 3060,

1.1.2 Beegende B MaBgHbIe INEMEHTEI

B KOMMAEKTE MHCTPYMENTANLHEX CPRACTE CTRYETYPHPOBAHHOMD 2y, 40 8CTE NATE MMABHEX INEMEHTOR.

1. Aasik oprecTpa CTRYETYRWPOBAHHOS ayams nni SACL. SA0L ABNASTCA ASLKIM 0GpaboTEk UM poB kX
CUMHAMNOE, KOTOPEIA NOIBONSET ONUMCHBEATE NPCHIBONLHEE ANTOPUTME CHHTEIA W YNPABNEHHA KAK 43Tk NOTOKA
GUTOR KOHTEHTA. CHHTAKCWEC ¥ CeMaHTHEa SAOL cTaMJapTHIMDYIOTCH HODMATHBHEIM CROCOB0M.

2. Fakik OUBHKK CTRYKTYDHDOBAHHOD ay 0o ki SASL. S5ASL AaanAe e NpocTei A3siKol OLEHKK M YNpaa-
MEHAA, EOTORLIA HCNONLIYETCA B ONPE0ENeHHEX THRas SO BEKToR ONA ondcandkna cnocofa, KoToDbIR HeNoneEIVIoT
ANrOEATIME MEHELALKA 3BYEA ONWCaHHEE B SA0L. ANA 80CNPOMIBSIeHrE IBYES.

3. hopmat GaHKa CIMNNoE CTRPYETYDMPOEIHHOMS ayguo, MK SASEF. Gopmat Gaxka camnnos noagonaaT
Nepefanars GaHiM ayauocasinnog, KoTopee By0yT HoNons308AaTecA B TAENKYHOM CHHTE3E, W ONUCAHKE NDOCTEX
ANFOPUTMOE 0BPAGOTHIA, 4TOG b NONBLAOBATECA MMM,

4_ HopsmaTueHOE onucanne Nnadvpoawsa. NMnasupoBW MK ABNAETCA GUCHETYERCKMM 3NEMEHTOM BO BDE-
A BEMOAHEHHA NPoOLECCE NER0OHPORAHKA CTRYKTYRHPOBAHHOM ayguo. OF aTolpasasT cTRYRTYDHOS ynpaana-
HIAE ABYEOM, onpedeneHHod 8 SASL dnn MDY, ¥ QucneTYepMaInpoBalHee CoDBTHA B DEANBHOM BREMEHM, M-
NoNEH HOPMAaTHEHEIE ANTORHTME FeHeEaL MK IBYEE,

5. Hopra THeHAA Cobinka Ha cTaraapTel MIDY, cTastapTradpoeasHee BHewHe MID Manufaciures Associalion.
AAIDH ABNABTCA ANETEPHATMEHLIM COE0CTEOM CTRYETYPHOM yTRERNeHWA, KOTOROE MOKET MCNoNLI0BATLCA B COYE-
TaHKK ¢ HNW BMECTO SASL, XOTA W MEHEEe sMolHOe W nMbkoe HeM SASL. Mogoepsxa MIODY B aToM cTadgapre
NPea0CTARNRET BEExHYI0 O0paTHYIO COBMECTAMOCTE C CYLUECTEYIOWLMM KOHTEHTOM ¥ HHCTPYMEHTAMK ABTOPMHIA.
Mogoepska MIDI e 2TOM CTAHOAPTE COCTOMT M3 CNWCKA PACNOAHABAEMEX COOEIWEHWA MID W HODMATHBHON Ci-
MAHTHIA JNA KA00r0.

Mzoanmwe odrHyMansHHoe
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2 HopMaTHBEHBIE CChINKW

B HAcTCAWEM CTAHZAPTE MCNoNEI0BAHEl HODMATHBHENE CCbINKK Ha MOCT P 33556.0—=2009 «3sykosoe
BElUAHHE LHWpPoEsE. KoadpoBaHiie CHMHANDE 3BYKOBOTD BEWAHWA C CORPALLEHREM HISLITOHHOCTH 3NA Nepetaqm
Mo WAhpoBkiM Kadanasm caAan. HacTe H{MPEG-4 audio). OCHOBHLIE NOMOMEHHA ».

3 TepMHHbI W onpegeneHWa

B HacToAlam CTaHdApTe NoWMMEHEHEI TEPMKHE M CORPALEHWA © COOTRETCTEYHILLHMMA ONPEdenaHAnARMM,
HenonNsayemes & NOCT P 53556 02009,

4 CMMBONbI W COKPAaLLYEHUA

4.1 MaTtemaTH4ecHHe onepalMK

HMcnon BAYEMEE MATEMATAYECKNE ONEDATODRbI, NoE0hHb HCMONBIYEMBIM B AakIKE NROrgamMsipoBEa g C:

* OOMoNHEHME

- BaHATaHHE

¥ OWMM YRAHOHE HE

! OeneHde

Exp ICNOHEHLMANBEHAA EYHELMA 8Xp (OCHOBaHWE 8],

o HATYDENBHBIA NOrapdim

log 10 OBCATHYHER Noraprdin

abs aGCONMTHOE AHaYEHAE

floor (x) HAKBONEWEE LENoE YHEND, MEHBLIEE Y8 WK PABHOE X
cell (x) HAMMEHBLEE LEN0Ee YHCNOo, DoONBWEE Y2k MK DABH0E X
S BornbLLe Hem

= MEHBLIE Y

> = BonbLle Ham KM pasHo

== MEHLLE HE8 WK DEBHD

=> UM l=  He paBHo
4.2 MeTogkl onucanuda

4.2.1 CuHTakcuc noToka BMTOR

CHHTAECHE NOToKA BUTOB CTRYETYPHUPOBaHHOND aYOWM0 ONWCEIB3STCA, Menonewa S0 MPEG-4 Sintactic
Descripfion Language.

4.2.2 Cantakcwuc SAOL

TekcToRbLIA chHTakcKHe SACL ONKCLIBAETCA, MCNONbIYA HOTAUWD pacliipeHHorn dopMaTta Backus-Naur
(BMNF). BNF aenaaTcA onUcaHnes ANA KOHTEKCTHO-CROD0 AHEIX MDA MATHE ASLIKOE NEOrEamMi pOBAHIS .

MpamMaTikd BNF COCTaBNAKTCA 3 TEPMUHOE, TAKKE HAILBISMEIX MADKEDAMH [CUMBONAMK]. TepMiKiHEI
NpegCTABMAINT CHHTAKCHYECKAR JMNEMEHTEI AJRKA, TAKME KaK KNKYEBsIe CNOBE W NyHETyauwo. Npasuna onwceiea-
WOT KOMEMHADOEAHME JTHX ANEMEHTOR B CTRYKTYDHBIE TRy,

Mpapuna NoACTAHCEKK, KOTOPEE OTOBRANAIOT NPOAYETEl 8 NOCNed0BATENEHOCTAR D0y T NPOOYKTOR M TEp-
MAHCE, NEPSACTARNAKTCA CHMBONOM - >,

Tarkse onucank NPagnna NoOcTAH0RKY, MCNoMEIYHWME JONONHUTENEHEE NEMEHTE, CMCTIONLI0BIHNEM
crsaponos [, Mecnone30BaHne 3TOR HOTAUMK HE YEENWYWBAET BOAMOHHOCTI OMKMCAHKA CHHTAKCUCA, HO JanasT
ONpeaeEneHHEE KOHCTRYKLAA Bonee NDOCThIBAA.

MpammaTika (HadMHana © cumeona seqghead) ONUCLIBRET, B DONONHERKE K YCTAHOAN2HHOMY BILUE, BCE CTRO-
KM, HAYAHAWLWWECA © CHMBONE & W C NoCNeqyInwen NoCNedoeaTeNbHOCTRIC '35 1 DS,

Mapkep NULL Mo#eT Menone308aTecA, YTobk yE33aTe, Y4TO NOCNeS0BATENEHOCTE MK KMX CHMBONOE (TyC-
Tan CTROEA) ARMASTCA SOMYCTHUMONA e DEIANMCEI0 ANA CNDeLaneHHONS NPoayETa.

Hoyriae cHMBons!, Takwe kak elipsis (), ByayT MCRoNB30BATLCA TOMA, KOMGE HX AHaseHne BYLeT AcHbIM 13
KOMTRHCTA.

4.2.3 CrHTakcac SASL

CUHTakcHC SASL onpedenAeTcA, HCNONLAYA PACLUMPEHHBIE TRamMaTHin BNF.
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5 CHHTaKCWUC NOTOKA DWUTOB M CEMAHTHKA

5.1 BpegerHne B CHHTaAKCHEC NOTOHa GuToB

STOT NOONYHET ONUCEIERET QopaT noToka BUTo, oNpeaenAKiUEe NoTok GHToS CTRVETYDHPOSRHHOTS ayaKn0
MPEG—4.

Kawoan rpynna ENaccol JandchIBASTCR © HOPMaTHMBHOW CEMaHTHEOR, KOTORAR ONPedenAeT IHFUeHHE
DaHHEK, MPSOCTARNEHHBE ITHMK KNACCasMM.

5.2 CHHTaKCHE NOTOKa BUTOR

/
Symbod table definifions

i
Class symibal {
wnsigned int (16) spm; Aho moaore than 65535 spmbolsforch + score
}
Class spm_name | Sone name in a symbad table
unsigned int (4) length; Anames up fo 15 chars long
unsigned int (B) name Nength];
}
clags symitable | a whole spymbaod table
unsigned int (16} length, Ao more than 65535 symbolsiorch+scora
sym_name name [length];
}

MoTox GHTOR RMOMET COep#aTE TAENKLY CHMBONOE. TabnuuUa CHMBONGE NO3BONAET TEKCTORSMY Kody SACL
H SASL GbiTe BOCCTAHORNEHHEM K2 MAPKKPOBAHHOMD NPeIcTABNEHHA NOTOKE GHTCR. BRMMHEHWE UMW HCENH-E-
HKE TARNMLE CHMBOMOB HE BRWAKIT HA NECUECE DKoM PORIHKA,

Ecnia Talindua CHMBOTNOR BRNCHEHA, TO BOE KIKH HEXOTODBIE WA CHMBONOS B ODKECTPE W Tabnkue nomsHb
BkiTh ACCOUMKPORAHE C TEECTOBLIM MMEHENM CRELYKOWMM O0paion. KEa%gEIA CUMBON {CHMBON SENAETCA TONBKD
LEETB YWCTosd ) OoHaH BeiTh CRAIAH GO CTPOKDA CHMBONOE, COSMHEHHDR C 3THM CHAMBONOM B ODLEKTS S3TT_Naima.
C AaHHbiM CHMBONOM A0MEHS BeiTh ACCOUHHMPOBAH0 HE BONeE COHOM KMEHH, MHAYe NoToK BUTOR HEOONYCTHM.
JonycTimo Ans Tabndusl CHMBonos BsiTe HENOMHCE W COOSDKATE MMEHA, ACCOUWADOSAHMHBIE C HEKOTODEBIMM, HO
HE BCOMH, CHMBOMAMK, KCNoNEIYEMBIE B ODKECTPE W Tabnuue. MpUcyTCTEME CTPOEM HYNEBDH GMMHB B 3aNdCil
TAGNHUL CHMBANOE YEAILIBAET, 4TS MMA ANA 37000 CUMBCNA HE BENIOYAETCA B TABMNWLY CHMBOMOR.

Peanwaaywd SAOL 4 SASL, koTopeie TReByIOT TEKCTOROID BEOOA, 8 HE MADKMDYEMOrD 8BRS, O0NYCTHMEI
B JeKogeps COBMECTHMOCTH. Toraa Sekodep MOoeT JeMapkMpoBaTe NoTOK SHTOE Npewae, ven od SyaeT obpato-
TaH. B atom cny4ae mobsle clmacns Ge3 accoluipobaHHig MMeH NpegnonaranTcd accolMpoBaHHLIMK © Mka-
HER N0 YRMOMNHaHMo QODsE _ SKM_X, TLE ¥ ARNASTCA IHAYEHKEN CHMBORA. MMeda aTol opMbl © 3TOR LEns0
PEIEPBAPYIOTCA B SAOL, 1M Takkm oBpaloM rapaqTHRyaToa, ST0 MMEHa He Sy 0yT NPUX0aHTE B NPOTHESREYME ©
HIMEHA MW CHUIMBONE, ONPEENEHHBIRA G oMM TAENKUL CHMBONoE.

llI Ll LS

orchastrs file adafiniions

i
class orch_token) A a token in an orchestra
int done,

unsignad int (8) token; A soe standard foken fabla, Annex A
awitch [token) {
case OxF; & a symbol

symbol spm; A the symbol name

break,
case OxF1: & a constant value

float (32) val; & the foating-point value

break,
case OxF2: & a constant int value

unsigned int (32} val; & the integer value

break,

3
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case 0xF3! A a stnng constant
int (8) length;
unsigned int (8} str length]; & sfnings no more than 255 chars
break,
case (w4 :
it (8) wal;
break,
case UxFF: Aend of oach
done = 1;
break;
}

]

class orc_fie
unsigned int (16} length;
orch_token data flength];

A a whole orch fife

]

Drain oprecTpa {(NNaHWpoBKK) ABNASTCA CTROEDN Mapkepor. Maprepsl npegcTaanasnT cobon CHHTAKCHYeC-
KWE INBMEHTL, TAKWE KaK Jape3epBHMpOBaHHLIE CNoBa, Daloasie HMEHA Koga ONepauy | AHAKA NpEnHHaHKA.
KpomMe Toro, 8cTe NATE CREUMANEHBX Mapkepos. Maprep 0xFD RENAETCA MapKepoM cvMecna. Koroa ok BeTpeda-
eToR, cnegyidde 16 BUTos B noToke GHTOR GON#Hbl GblTe HOMEROM cHMBona. Mapxkep 0xF1 ABNAGTCA Maprepom
IHAYEHMA. KOrga o BCTPEYasTCa, chNegyiowne 32 OWTa B NoToKE GUTo8 JoM#ibl BeiTe 3HaYeHHEM C NNaRHoLWLER
TOUKOW. 3TOT Mapkep DormKEeH MCNoNLI0BaTECA GNA BCEK CHMBONLHEIX KOHCTAHT B NPpeJanax nporpammel SACOL
38 WCKIBOHEMEEM TEX, © KOTOPBIMA BCTPEYAKTCA B CNeUWaNEHBIX LENoHWCNeEHHbx konTekcTax. Maprep 0xF2
ABNASTCA UEMNOHACNEHHEIM Mapkepor . Koria oH BCTPe4aeToR, cnedyowue 32 GuTa B noToke BUToR J0n#Hsl SbiTe
LEMoHHCIEHHEIM 3Haderren Bea 3taka. Maprep 0xF3 ABNASTCA CTPOHOBLIM Mapkepos. Korga o BCTpeYasTon,
CNEmYHILLEE HECKONERD BUTOB B NOTOKE BHTOR JONKHE NPEOCTARNATE CTROKY CHMBONOE [3TOT MAPKEp B HACTOA-
LKA MOMEHT HE MCNonNeaveTcA). Mapkep 0xF4 aenseTes Mapkepom CaldTa. Korga ok BCTpEYaeTCR, Chegyioupe
8 BuToR B NOTOKE BUTOB J0MHHE S6l Te UBNOYUCTeH IR 3Ha4eHen Des axarka. Mapeep 0xFF apnaeTca Mapkepom
KOHLEA OPHECTRE, ATOT MAPKED HE HMEET HHKAKOH CUHTAKCHYECKON YHELMIA B oprecTpe SACOL, HO NOKadBasT
Koy pazgena daina opeecTpa noToka BuTos.

He Kaw 00l NoCNeQoBaTeNLHOCTH MADKEDOE PAIPEWERD BECTyNaTE Kak dain oprectpa. MNonHaa nocneao-
BATENLHOCTE MAPKEPOE OPKECTRa ACIEHa CoOTEETCTBoRA T NPOMABSACTEY <OpKBCTRa™,

Illi-i LT o

score file definitions
" f
class inslr_avent |
bit{1) has_labal;
i thas_label)
symbod fabal;
symbol iname_spm,;

A a note-on avent

A the instrument namea

float32) dur; & note duration
ursigned intf&) num_pf;
floatf32) pffnum_pf},; & all the pRelds (no more than 255) }

class confrod_ewvent A a control event
bit{1) has_label,
if thas_iabal)

symbol Jabel;

symbaol varsym, & the controller name
foatf32) value A the naw value
i
ciass fable_ewvent {
symbol tname;  the name of tha table
bit{ 1) destroy; & a table destrucior
if Mcestroyl {
token tgen; & a core wavetable generaftor
bit{1) refers to sample;
)
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iffrefars o _sample}

symbal table_sym; A the name of the sampia
unsigned int16) num_pf, A the number of pflelds
if ftgan ==0x70D) A concat

finat{32) siza;
symbol fifowm_pf = 1] }
glse |
float (32} pffnum_pf, }
Hwhen coding sample genarator, leave a biank amray siof
& for “which” parameter, o maintain afignment for "skip"” parameter
!
}

class end _event |
& fiwed at nothing

I

class fempo_event { & a tempo event
floal{32) termpa;

I

class score line
bit{1) has_fime,;
if thas_time) [
it 1) wse if iafe;
float32) time, A the event ime
}
Bit 1) high_prority,
Bit(3) type,
switch (type) {
case 0bO00  inskr_event inst, braak;
casa Ob00T © control_avent control, break;
case 06010 ; table event fable; break;
case 00100 | end_event ena; break;
case 06101 | tempo_event tempa; break,

}
}

ciass score file
unsigned intf20) num_iines; & a whole score file
score_line inesfnum_lines];
}

$rain oTCYeTa ABNAETCA PAOOM CTPOE MHDOopMaLWMK 0f oTCUeTe, NPENCCTABNSHHOA B 33ranoake nHdopMa-
LK 0 noToke, CobeiTHR, KOTOPRE MABECTHEI NEDEI HAYANOM NepegaqH NoToKa BUTOR B DEANLHOM BOEMEHK, MOMYT
Okt Tl BKNMYE B B AAMON0B0K TAK, YTo0R 0HW cpaay GelMa O0CTYNME OBKODE QY. 9T0 MOKET NoMOYs ek THEHOMY
BEIMMCNEHHN B ONPE0eNaH X PEANMIALMAX. Ka¥aan NHEA DONKHE GbiTe O0HUM M3 NATH COSRITHR. ¥ KaXO0mnm
THNa COBBITHIA B80T CEOM AMMMHMEALKK B NEOUECCE GEKSIMPOBIHKA W NNAHKPoEaHua . FIHCTDYReHT cobeTrE onpe-
JenAeT BpeMA CTApTa, MHCTRYMEHT CHMMBONG MMEHH, NPOOOIEEMTENBHOCTE, ¥ MOGGLIE 0Dy IMe NapaMeTpsl IBYKa,
NEOWNPEBaEMOro Ha HHCTEYKMEeHTe SADL, CobeiTve yNpasneHua onpegenaeT napaMeTp yNpaeneq A, KoTopks R
NEQESAI0T MHCTRYMEHTY MM MHCTRYMEHTAM, YHE MEHEDHMDYIOW MM 38yE. TabnMua coDHTHA OMHaMUYECkl coagaeT
M yHRHTORAET rMoSansHyH I8YKoays TAGNHWy B opkecTpa. CobulTHE KOHUA NORaiLIEaeT RoHEU DadoThl OpRacT-
pa. CobeTre TemMnNa QUHaMMUYECKH M3MEHART TEMN BOCNPOMIEEOESHNA ODKECTROM.

rain oTcYeTa He JondeH BeTe NPEOCTARNEH B NODAOKE YEENHISHWA BOeMEH COBRITHA, CobDbITA OOMmeEHe
ObiTh "CopTHRORAHE" NIEHKPOBLLKKCM NO Mepe My obpaboTik. B daine oTcHeTa y Kol NAHKA OTCHETa Qo=
HA DLITE OTMETHA BOEMEHK.

Bt high_pvionity YEaIsIBAET, 4TO CODRITHE OTCHETA RENSETCA BEICOKSNPHODHTETHEM CObBITHERM. BT use T e
YiaakBaeT, ecnu BUT has_iime yCTakanNMBaeTcA, To colkiTHE OTCHETa OOMKHO MCNONLIOBATEEA, NPWOLBAET M
OHO BOBPEMA UMM HET.
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MIDI definitions

class midi_ewvent {

wnsigned inti24) length

unsigned inti8} datallength]
i
class midi_fle |

wnsigned int{32) length;

unsigned inl{8) dataflength]
}

YuacTtim MIDI noasonAseT BRNYaTs HHgopmauHse oteHeTa MICDH B aaronoexke noToxa GUTORE K NOTOK BUTos.
Knacc cobemiui MIDV cogepkuT eanHcTREHHY IO HHCTRyEUM IO Knaco danna AMIDS cogepsmT maccue Baatoa,
cooTeeTCTEYIeWMx MIDVFile ctainaprHoro gopsata O vnk eopmata 1. Kamgan nocnedoeatelsHoCTE JaHHbIX
MOMET MMaTh MECTD B MSom cnydas. JonycTHMbIe CHHTaKCHCR CoDemua MIDT W MIDIETes noMewanT B Hopka-
THEHLIE TPAHWUEI HE CHETAKCMHECKA DONYCTUMEL NOTOKAX GHTOR CTRYETYRPHRCEa KOO ayguo MPEG-4, YuyacTen
OaHHEX MOTYT BiiTe anvHoi go 229-1 » 2%%.1 GaliTos. Bonee ARMHHBIE CODBLEHKMA AOMKHE BbITE paiIBUTEL Ha
HECHOMEKD ANEMEHTOR NoToKS BUToR.

f

sample dala

!
class sample |
S note that "sample’ can be used for any big chunk of data
that needs fo get into a wavelable */
symbol zample_name_sym;
unsigned intf24) length, & length in samples
Bit1) has_srate;
if (has_sarate)
unsigned int17) srate; & sampling rate (needs to go o 86 KHz)
Biti1) has _loop;
iffhas _loop){
unsigned intf24 ) loopstart, Aloop points in samples
unsigned mnif24) loopend;
bitf1) has_basa:
if thas_baso} ! base freg in Hz
bitf1) float_zample;
i (Roat_sample) §
floatf3z) float_sample dataflength]; & data as floats ..

}

else
Ini16) sample_datafllength]; ... or as inis
}

I

YuacTor BelBopxd BRNsEeT GNox fasHbi;, KOTORbIR DYNeT BEMeHEH B IBYKOBYI0 Talnuuy B opkecTpe SACL.
Kawgaa BeBopka COCTOMT M3 HMEHH, ANKHE BNoKa JanHBX, W YeTRIDEX DONONHUTENEHEY NapaMeTRpoR: YacToTa
OUCEDETHIALMM, TOYKK HAYANA LMKENG K KOHLA LWKNE, W CCHOBKAR wacToTa. JocTyn K JaHHEM B BeIGopke obecna-
HHBASTCA YEPES TeHERaToD 3BYKOBOH Tabnuus BRDopKK.

JamHe2 BEGopKA MoryT ColTe NPESCTABNEHE! KaK 32-pa3PAOHENR IHA4EHIE C NNABaAKWER TOYKDA, TOTGa OHK
LOM#HE MACTatUpoBaTECA MawEy =1 W 1 1UNM Kak 16-paspAnHbIE LENCHUCNEHHEIE IHAYSHAA, TOMDA OHM QONHHE
MacWTabuposaTecA Meway -32768 1 32767 . B cnyyae, Korga gaddble Bebopid NpeacTaenaAoTcA KaK Lenoqkc-
MEHHEBIE AHAYEHAA, NOCNE BEXHCHEHAR B SEYHORYI0 TAGMMLY, Rl A0MHHIs NOBTORHO MacwTabuposaTeCA K nnasa-
HOLLLEA TOYKE,

Kamgan aebopsa HMeHyeTcA CHMBanon. Ecnv v gayx esbopos 8 3aronoske koddMrypadud ekooepa Wi
B MOLYNE OAWHOHHOMD OOPAWEHAA OOHS 1 TO XE WKMA, PEIYNETAT ARNASTCA HEYCTAHOBMNEHHLIM. ECNK v BELDOpKK
B MOOYNe OoCTyna GyOeT TO e WMA KaK Y BbiGopKM B Npe 0B aYyILLEM MOGQYNE O0CTYNa WA B 3aronopke KondWny-
LUK JeE00eRa, TO HOBAR BEBODES OONKHA IAMEHNTE CTARYI0 BRIOORKY ONA DOCTYNIOD K HEMY N0 ITOMY HMEHK

B
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JEpEa reHEgaTop IeyYKoaod TatnKuk BeBopkKK ONA NeGoro reHepaTopa TAAMML, BENOMHAEMOND B 3T0 BPEMA KW

MOIHE, Haki BPEME JEK0IMPOBaHMA MOOYNA QOCTYNE COOepsalerno Hoayio Bebopiy. Ha Tabnuuel, kKoTopee yHe
BN CreHeppOBaHE, 3TO HE BIWAET.

I|'H--i-i
sample bank data

ETT

class shf |

nta2) fength;

intyg] dataflength];

}

YUBCTOK JaHHeEX HENPOIDAYEH OTHOCHTENEHO TRAHCNOPTHEOBKM CucTeMamy MPEG-4. 3To gonxeo
COOTEETCTEOBATE CReUndHEaLWY $opMaTa — TO 80Tk, 3T0 O EEEH Dbl YYACTO DaHHEE RIFF, HadqiHaiow ki
RIFF."

bitstream formats
- !
class StructuredAudioSpecificConfig & the bifstream header
bit more_data = 1.
white {more_data) { & shall have at least one chunk
bitf3) chunk_type,;
awitch (chunk_fyoel |
case 0L000  arc_file are, break,
cage DbO01 ! score file score; broak;
case 0B010 » mici_file SMF; break;
casa 00011 | sample samp. break;
cage 06100 ! sbf sample bank, braak;
case 06101 - symiable sym; break;
H
Bt 1) more_data;
1

1

Hosdprrypausma gekogepa NoToka BrToe cogepmuT BC ridoprmaumio, STobul CRoHHIYpPHpoBaTE ¥ 3anyc-
THTh CTRYETYRHMPOBAHHLIA ayguoaesodep. OHa CogenmMT NoCNenoeaTansHoCcTs QOHOD MNK Bonase yYacTion, e
KEMAsIA YYRCTOK ABNASTCA OOHKM M3 CReaYIoWKMx THNos: dann oprecTpa, daldn otcHeTa, dain s, gaHHse
BRIGOPEK, Cank perlopr, Ny Talnuua ckueonce. MHoTHe yYacTEWM KEa%Ooro 13 3THX THNOE MOTYT NCABRNATLCR B
NoTOKE BATOR (38 MCKNoYaHuen ordi_ e oo cnedyiowei CceMaHTHEDH.

1. ore_file. MHOTOYHCNEHRBIE DadNE OpEeCTRa A0MHEHE DbiTeE 00 BegMHEHSE]. ECnK Gonsiwe 4em oaMH rno-
GaneHe# BNox NOABMAETCA B 00LE0MHEHHOM ODKECTRE, TO 3TO CHHTAKCHYecKkan owxba.

2. score_file. MHOroYMcneHHLle aine OTCHETa DON¥HE BbiTe CODTHROBAME COBMECTHO MO BOSMEHAM
COBBTAA M 0BBEIMHEHE.

3. ek _file: TONBKD OEKH anereHT midi_ e someT NCABATECH B NOTOKE BUTO8 CTRYETYDHPOEAHHOID Sy QK0.

4. zampla; Kk sampes MOMeT NONY4YHMTE JOCTYN B SpRECTR.

5. zbf o MHOMOYWMCNEHHBIE DAHKH BRDOpOK OCCTYNHE ONA NPoUecca cHuTesa. MNoBaaeyke HE onpegena-
HO, BENK NPHCYTCTEYET ONpegenaHHan komGuuauka MO u somep Baxka MIDY MocnoneayeTeA He 00MH paa, nubo
B BOWMHCTEEHHOM DaHke BeiBopor, NWEC B MHOMECTBaHHEX DaHKax BulGopok.

B. symiable: MHCHEBCTEEHHEE TABMKUL CUMBONOR, KEXOARA W3 KOTOPLX Ja8T MMEaHa CUMBONAaM B OpKecTpe.
MramHa M, B nepeoid TABNUUe cCHMBONOR B NOTOKE BHTOR NDHMEHAIOTCA KoumBanatn 0. N1, umena N, ao eTopoi
TAGNWUE CHMBONOS & CHMBOnam N,.. Ny#N,-1. 1 Tax ganee.

class 5A_access unit | A the sfreaming data
bitf1) more_data = 1;

while (more_data) {

bit(2} event_typea;

switch fevant tvpel [

case 0bB00 © score_line score_ew; break,
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case 0601 midh_ewvent midi_ev; break,
case O0b10 | sample samp, break;
}
bit(1) more_data;
}
}

BNow 0ocTyia CTRYRTYDHPORAHHOTD ayaWo COOepsnT YyNEasnmoLyio AHGopsagn NoToR0B0R Nepetaqn
B pEMMME DEANBHOMD BpeMeHd, KoTopar byaeT ofecnedeHa OANA BEsNOMHEHWA NPOUScca QeE00KpoBaAHKA
CTPYETYPHMOOBAHHOID ayaMo. T MOMET COOEP*aTe TAKDE KONWHMECTED KOMaH yNDEENEHUA, Kakoe TpebyeTca 1
Pa3peLLIBHD DoNYCTHMON NEOMYCEHOA CNocoBHOCTES, OH HE OOIMEEH COOBE#ATE HOBEIE WHCTDYMEHTANLHLIE Of-
pEOeneHHA . KoHGWrypalWa opkecTDa hHKCHPYETCS NPK 3anycke Aexofepa. OH MOmeT CoOepHaTh NMHKK OTCHE-
Ta, coGbTHA MIDI W HoBsIe DanHwe BelGoprd. Korga obecnequeasTca sacTs Gnoxa QocTyna, NAHUe oTocHeTa He
ofAlaHa conepXaTe METKY BpenMeH . Korga has ime ouyMILASTCA B Enacce scora [ine, coDRITHe JucneTyapian-
PYETCA HEMEaAneHHD. TTiHMK 0TCHETa GR3 METOK BREMEHH HE ABNRINTCA DEIMADYIOWLKME K KIMEHEHHEM TEMMA

OpKECTpA.
6 Tunsl obweKkToB

EcTk YeToipe THNa 06 bekTOR, CTaHOADTWAMDORAHHLIXN ONA CTRYETYDMPOBAHHONS ayano. Kam b M3 aTux
THNOB COOTBRTCTRYET CNpegenes oMy Habopy JHCNNYATAYNoHHLIX XapakTepucTie. DBnarTHEm THNoM No ymon-
YAHHE RBMAETCA OOLERTHEIN THN 4. KOrga CChinNka GasToR Ha hopsaT CTpYETYPHpOBaHHore ayaxo MPEG-4 weaa-
BHCHMO 0T OO BEKTHOMND THNA, 3TO HYIHHD NOHAMATE KAK TO, 4T0 CChiNKA COeNaHa Ha oG bekTHbIA Tian 4.

TepMuHans, peanusywpe npodiang cucTem MPEG-4, cogeprawike yaan AudicFX, qonsusl Tamke obec-
Me<HBaTe NOLOEDHEY ANA O LEKTHOND THMNE 3 WK 4 CTOYKTYRHDOEAHHGTD ayguo.

1. M ordy. B aTom 05BEKTHOM TIME B 3AM0N0BKE MHODMELMA O NOTOKE AOMKEH NOABKTECS TONBKG YyYac-
Tok midi_file. u TONeKo cobemre midl_event QOMEHD UMETE MECTO B JaHHEIX NoToka GUToR. B aTom 08 bekTHomM
THNE HCMONB3YKOTCA OTOGpaNeHnA BeTaekd General MIDY, 3107 o besTHEIR THN MCNONLIYETCA, 4T00L 3a08ACTRD-
BATE OGLATHYRD COBMECTHMOCTE © CYLLECTRYIOW MM KoHTEHTOM MID 4 yeTpoRcTEaMY peHaepuHra. HopmatieHoe
M HEIABMCHMOE OT PEandIaym9 Ka4eCcTEO JBYES HE MOMET DbiTk obecneyeHo B 3ToM 0D LeKTHOM THNE.

2. Wavetable syntesiz. B 3T10M 00 LEKTHOM THUMNE TONEKD dain miad_fils W yuacTEW s0f GonwHE NOABKTECA &
IAMOA0BKE WHDODMALKMH O NOTOKE, # TONBKO COBRITHE Midl_ewven! J0NHHD HMETE MECTO B aHHex NoToKa BuToa.
ATOT GO BEETHIEIA THM HCNoONBIYETCA, YTO0R OMWCATE KOKTEHT MyablEM M IBYEOSLIX 200eKToR B CHTYAUMAX, B KOTO-
phix He TReBYIOTCA NoONHaA THOKOCTE M YHKUMOHANEHOCTE SACL armovas 3-0 ayauo.

3. ANTODHMTMWHECHHA CHHTa3 W AudioF X, B 2ToM 00 LEKTHOM THNE yHacTkk sbifi mual_ ke e 0onsHel noAe-
MATECA B 33r0n0ake HHQOoDssaniK o noToke. 3107 SO BeKTHBIF THN HCAONBIYETCA, STOOR! OMKCA T ANTOERT MHYEc-
KW CHTES W oDeCneYMTE 0bpaBoTiy apyHoBL addenTon B yane AudioFX, Korga Kenonssoeadve GopmaTa GaHka
pbliGopoK SASEF He TpebyeTcA.

4 OcHOBHON CHMTETHYECKKA. MoryT NOABKWTECA BOE INEMEHTE NOTOKA GHTOR M IMNEMEHTE NOTORTBGHE HH-

hopraLMI.
T MNpouecc aekogUpoBaHMWA

7.1 Baegenue

STOT MOONYHKT ONHCEIERET ANTOPMTMAYECKANR CTDYRTYDHPOBAHHLIA NPOLECs OSKO0MPOBAMAA Y10, B KOTO-
pOM NOTOK BUTOE COOTESTCTEVIOWMA, 00 LEKTHOMY TUMY 3 WNH 4 NpeoSpasoBLBABTLA B I8YE.

7.2 3aronoBoK KoHgUIypaune gekogepa

MpW CO30AHMA ANEMEHTAPHOMN NOTOKA CTPYXTYRHDOBAMHONS ay040 COS0AETCA OeK00en CTRYHTYPMPOBaHHO-
ro ayguo ¥ na aton gesodepa obecnedueasTeA ObeakT NOToKa SMToE KNacca 54 decoder config, Kak nHohop-
MALWA O KOHDWMYpaUKy. B 370 Bpema 0ex00ep JomseH MHUUWaANKInposaTy NNaHdpoBLMES BpEMEHK BINonHea-
HMA, W 3aTEM paI0dpaTe IaroNceos KoMpUNypagLKn AeKoepa Ha ero CoCTABHEIE Y2CTH M MCNONLI0EATE MX CNegy-
HILLLMM OGpasomM;

Padn cpkecTpa: Dann opEecTRa SoNMeH CeiTE NPOBEDEH HA CHHTAKCHYRCKDE COOTAETCTEHE MpamMmMaTHiE
SAOL v cemanHTiie ypoaHA. BEanTHOCHTENEHS NRELEADHTENERCHE 0BpatoTEr (TO BCTh, KOMNHUIALMKA, Bal0aneHKue
CTATM4ECKOND XpaMena U T. 0.) AomeHa DeiTeE COenamqa NoaroTonka K BpEMEnd BEMONHEHHA opRecTpa.

B
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Pafn oTcueTa: Kawnooe cobeitie 8 duadne oTcdeTa JonsHo SelTe 3aperdcTpMpoBaHS B NINaHRpOBLWKE.
"ZaperucTpiposaTtecs” o3MadaeT coobWware MNaHMpoBLMEY O NPKCYTCTEMM ONpegeneHHorg NapameT DuaoBa HHO-
ro cofkiTHA B onpedeneHHoe By ayLWwes BpemMa, ¥ 0 COOTEETCTEYRIW MY BERCTERAR NNaHWDOBWWES,

$rann MDY Kawooe cobeimike B daine MIDI oomsHo BT Npesbpaicsan B CcooTRETCTEVHILLEE COBRITHE, K1
3T co0BITHA 3APEMMCTPHMDOEAHE B NMaHMDOBLLWKE.

Bamk seibopok: JaHHse GOkl paHHTecA B Gadee Buibopok, B O0TEHE BEINONHATLCA DEI0THOCHTENLHO
NpegeapyTensHoN 0BpagoTiM, HeoDxoaHMON JToDE NOAroOTOBMTECA K MCNONEIoBaHMES CaHKa ONA CHHTE3a.

JarHee BelBopkk: Jasisie B BblGo0se Q0N¥HSEl XPAHHTECR, 4 BOM#KHE BeINONHATBCA GEI0THOCHTE L KO Nped-
papuTenEHoR oDpaboTr, keodxoguMod YToDs NoCOQroTORHTE OaHHBIE WA MEREPATORa 3BYKOEOR Tabmuus SAOL.
Ecnik DaHHbe BR000Ed NEEacTAENeHsl k3K 16-0aIpAgHLIE UensIe YWcna B noToke BAToE, T B 3T BPeMA OHI
BonwHbl BeTe Npecbpasosars B QOPMAT ¢ NNABAHILLER TOYHSA.

Tabnuua cusmecnos; HuEaKoe HOPMATHEHOE NoBEOEHWE OEK0JE0A HE CEAZLBASTCA C TalNMUER CUMBONOR,

EcnM iMeaTcA SoNklwe ogHord aiina opkecTpa B 3aronoBke MHGopManyi O NoTOoKS, DANWYHEE Dakne
COREOHHAIOTCA NOCPELQCTROM CoMNeHE MR W obpabaTeiBarTeA Kak oauH Sonswol dadn opkectpa. Taxkke ofipa-
30K, KEAWOE D3N OprecTEa B paMEaX NOTOKa BUTOR CCIN2BETCA Ha Mo M To Me rnobans«oe NpocTpaHcTBo
HMEH, HHCTPYRMEHTANBHOES NPOCTREHCTES WMEH W NPOCTPEHCTRED HMEH KOOa OnaepaLiH.

7.3 JaHHLI@ NOTOKA BUTOB W CO3OAHWE IBYKE

7.3.1 OTHOWEHME C CHCTEMHEIM YPOBHEM

Ha Ea#0omM Wareg, B pamMEax CHCTEMHOHE paboTel, CHCTEMHEIR YPOBSHE MOWKET NPeJCTARKTE JEKOOED CTRYH-
TYPHDOBAHHOMD ayOuo © BNokomM QOoCTyYNa, COO0epHalms JaH e e, COOTEETCTEYKIWME Knacey SA_access Lt
Jexofep cTRyETYPHPOBAHHOTS 2yans OTES4ART 33 70, 4700k NOMy<KTe ANeMeHTel JaqHsx AL, npoadankanpo-
BATE W NOHATE WX K3K PAINHYHER INEMEHTE JaHHEX NOToKS BHTOR CTOYKTYPWPOSAHHOMD 3Y 040, BulNONHHTE NDa-
SOMNHAOWWACA opkecTp SAOL, NPOHIBECTH OOHY EQWHMLY EOMNOIWUHK BRIXOGE W NEPeaTe CUCTEMHOMY yDoB-
HIO 3TY SONHMLY KOMOOIHLKEIA,

T.3.2 ANeMeHTEI JaHHLIX NOTORA DUTOBR

MoconsKy GNoHA GOCTYNE MONYHET 13 CUCTEMHONS J8MyNETUNNEKCOPa, OHW SHAMWIWDYHTCA H MCNONkay-
OTCA GEKOOEDOM CTRYETYPHPOBSHHOMD ay0H0 DaifiddHbibE CROcoGamMid CNegyiolk obpaios:

BulfopoqHee OaHHEIE QOM#HEl XPARKTLCR, 1M HEIABKCUMD OT TOM, 4TO NpeaBapHTensHan obpaboTra Heod-
XOOHMAE ONS CORINKW NPEOCTOALIMMI NHHHAMA OTCHETS, COQEDMALLKMH CCRINKK Ha 3TY BuBOpPKY, ByayT Bwinon-
HATECA. ECni beiGopodHbe QalHsme By 0yT npedcraanetisl kak 16-paspAaHsIe LEnkle YUcna B noToKs GyToe, To
OHK A0MEHE GhlTe Npecbpasoeake: B @QOpMaT C NNaE30Wel Toqkod. MNiobsie aeibopsn B DRoke QOCTyN2 oMk
Beime cOpaboTams NEPEA NMHMEMK OTCHETE, BCMK AMHAA GTCYETA CCuINANTCA HA 3TH BuBopKK.

CoBITHA NMHKK OTCYETa GONHHE BHTE IaparHCTPUDoRaHE B NNAHWDORWWES, SCNW Y HIWK BYO¥T OTMETHIA
BLEMEHK, WM SCTW X HET, TO BuiMONHATECA B CRE0YIOLIGE K-LWuKNe.

Cobemua MID! gonssel BeTe Npeodpalchansl B COOTEETCTEVIOWME COBTIHA SACL, 1 3aTem 3apervcTo«-
POBIHL B NMNAHKPOBLLMKS, SN Y HHX 8CTe OTMETER BPERMSHA, KW SCNKM WX HET, TO BLNONHATECA CNedysowlem
FelMKne.

7.3.3 CeManTHEa NNAHAPOBLYMEA

7.3.3.1 HaaHadye e NNasHpoBLLMeEs

MNaHWposLyvk AENAETCA UEHTDANEHLIM MEXSHHMAMOM YIDABNEHHA CHCTEME OEK00A COBAHMA CTRYETYDHDO-
BAMHOND AYQHo. O oTeeYaeT 3a 0bpaboTey CoDBTWA MHCTRYMEHTAMK COZOAHMA W NPEKDALLENWA, OTCMNEsMBaRA TO,
KSKME MHCTPYMEHTANLHLIE COROaHMA AKTHEHE!, GaBAA PAINMHHEIM WHCTRYMEHTAM KOMIHIY BIN0NHWTE CHHTES,
HAMPABMAA BLIB0T HHCTDYMEHTOD HA WHHEIL, © OTNR3BNAA WHHE AHCTRYSEHTAM 2DderTon.

7.3.3.2 MHCTaHU s poBaHWE MHCTRYMEHT S

HHCTaHUHPOEATE [COA0aTE ) MHCTDYMEHT CIHAYAET CO3ATE NPOCTRaHCTES BaHHBIE GNA &M0 NepErMEHHEIX 1
NPoCTRaHCcTBO GaHHsx, Tpedyioweeca anA niobex KOOOR ONEpanKy, BuIIBaHHBIX 3THM HHCTPYMEHTos. Korga
HHCTOYMEHT WHETAHUWDYETCA, A0MNMHE BENONHATLCA CReayiowHe 330344, JonsHo SeTe BalQeneHs MecTo 4na
mioBisix Noned NapamMeTpa ¥ yeTAHORMEHB WX 3HAYS KA COMMAcH D-NONAM BeDEEEHWR WA CODBTHA MHCTAHL DD
BaHKA. JaTen Jonwes DeiTe BEIQENEHD MECTO ANA NoOEE NoKaNEHD 00 LABNESHHEX NEDEMEHHBIX, M IHAYEHWA
ITHX NEPEMEHHLE YCTAHOBNEHL B 0. 3aTes B NoKANsHoe MECTo ONA XpaHeHWA J0mHs BeiTh CKONWPOBaHE
TERYLUME IHAHEHMA MIOBEX MMNOPTHROBAHHEIX NEDEMaHHBX rate. 3aren QormHbl SalTe COIAaHbBI NOEANEHD GEbLAR-
MEHHEE IBYKOEENE TAENKLE! # 33N0NHEHE JaHHBIMK COMACHT KX SORABNEHMLD.

7.3.3.3 JapeplleHde HHCTpYMEHTa

2AEEPWHTE HMHCTAHLWPODAHWE WHCTRYMEHTA O3HAYAET YHHYTOMHTE NPOCTRAHCTBO JaHHBX OMA 3Tor
IKIEMNNADA.
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7.3.3.4 BeinonHeHWue MHCTRYMEHTS

BINOMHATE MHCTAHUMPOEAHMWE MHCTRYMENRTS HA CNDPEOENSHHOA CHOPOCTIA OIHEYAET BEMMCIATE DETYMETATE
KOMAHG, JaHMBIX B 3TO MHCTDYMENTANBHOE oNpelaneiite. Korga aKsemMnnap MHCTRYMenTa GyoeTt BeiNonieH Ha
OMpEnansHHon CHOPOCTH, O0MEHL BLINONHATLCA CREQYIOWWE Wark. Bo-nepakix, ssaqdeiiif Niobkix rmobanbhbix
MEQEMEHHEX 1 IBYKOBEN TA0MNL WAMMODTHDOEAMHHE ITHM MHCTDYMEHTOM HA ITON CKOPOCTIA DONM ML kT CHOMKE-
PORAME B MECTD ONA XPAHeHNS MHCTPYMEHTA. KpoMme TOMg, B EPEMA BLINCMNHEHWA HA J-CHODOCTH AKIBMNMARD
HHCTDYMENTA, KOTORLIA ARNASTSA LENsLK ONepaToga send, TeRYLWLBE IHFYEHNE CTAHOADTHOND MMEHI INouT B K-
IEMMNADE BONMHHE DbiTh YCTAHOANEHL B TEKYLLEE IHAYEHWE LWWHBD WA WHH, 43 KOTOPBIE COLINAINTCA B ONepaTo-
pe send. 3aTew. BNoK Koga 0NA ATOMD MHCTRYMENTa GOMMEH BRINONHATECA HA ONPeenaHHON CKOPOCTH C yHeTomM
NPOCTRAHCTES JAHHLIY WHCTAHUMPOBAHWA MHCTRYMEHTE. 3aTem, sHavena Nndeix rofansHbi nepeme Hex v
ARYKOBLIX TAGNKY, JKCNORTHDYEMBX JTHM MHCTDYMEHTOM Ha 3TOR CRODOCTIA, A0NMME GbiTh CKONMMPORAMLI B MM0-
DaneHoe MECTO ONA XpaHdeHnA. HakoHey, npu BeNONHEHAN MHCTIHUWDORIHMA MHCTRYMEHTE Ha 8-CXOPOCTH AHaYe-
HKE BEBOAA WHCTDYMEHTA JO0MHHS BeiTh BODARNEHO B WAHE, HA KOTODYIO HANDABMNASTSA MHCTEYMEHT. ECnK WHeT-
PYMEHT HE ARMNAETCA LEMNED BhlANEHWA S56/10, CCbiNANWErocA Ha CReLMansHy WKWKy ouipol_ Hus, BeIBO0 WHCT-
PYMEHTE ABMAETCA BRIBOOOM OPKECTDE M MOET DeTE NPEBpaLIEH B IBYE.

T.3.3.5 3anyce opreCTPa M KOHgUrypauus

7.3.3.5.1 Beenexue

Japadumn onpeaeneHna MHCTDYMEHTE W LUMDMHE] WAHE, HA3HAYEHAA TobansHof TEPEMEHHORN, BEINCMHEHWE
stantup, cozgadia MoBansHoR 38yKoBcE TA0NUUL!, HHALMANKIBAUAA WHHE 4 HHCTPYMEHTA send OoMsEHE Dbl Te
BRINOMNHEHEl B OBOIHASEHHOM HIDEE NODALKE.

7.3.3.5.2 OnpeneneHe WA pHHE BEXOO8 MHCTDYMEHRTA W WIADWHDI LM Hl

Wrpika Bep00a Kka0oro MHCTRYMENTE ONpegenAeTcA 8 Nopagxe, onpenenaHHom rmobansHsM9M Npasmna-
M YNopAgcdMeandA. WHpkHa kasood WeHe obecneyyeasTcA ONepaTopon send Wi onpedenaAsTCA CYMBoR
BRIXOOMBIX WHRMH MHCTRYMEHTOR, HANDARNEHHEX K 3TOR WKWHe B roote. Y moBorg WHCTRpYMEHTA, KOTORLIA e
NoMyHAET JaHHBIX WHHE COTNSCHD NDABMNAM YIOPAZOYHBAHWA, GONHKHE BTl WHpkHa inchannels paesan 1 (21a
cneuddHkalna HeotRo0MMa, TAK Kak BLXOLHLE WHDKHLI MOMYT 3aBMCETE OT 3Ha%eHnA Nchannels WNW WPk
input).

MpUMEYAHKNE. ECINH BEXODHAA WYDHHE WHCTRYMEHTS IZBMCKHT 0T ouichannels M WHpHHa WKk, Ky 13 3T0T
HHCTOYMEHT HANPABNSETCR, HE CNDENENAETCA NOCEEOCTROM ADYIHK ONepaTopos sendoute, OpEBCTD MOMET OkiTh
HEOETEDMHUHKPoRAHHEIM. MpOrpaMMKECTE SOMEHE 0BpaTHTE 0CoBoe BHHAMAHKE HA NDOBEDKY QS TEPMHAHMDOBIHHO-
Mo NOBE0EHWA ODKECTRE MM WCMONbAOBAT b ONPEOEHEHHEIE [LMDHHED LLIH

7.3.3.5.3 Bapeupyemoe BEiJeNeHHe, BuNoNHeHWEa 3anyCKa ¥ coadan ke rmobankHor aByKosoi Tabn|us

Lna nareHati MoGolx robantHe CHrHaNoe JoM#Ho ObiTe BRIOENeHD MECTO, W HE IHaYSHWA yCTaHoana-
Hbl B MyDNb. ECNA B opkecTpe GYOET WHCTRYMENT, HAIkBaEMBIA SIAMUD, aTOT MHCTRYMEHNT HY#HO HHCTAHUMPOBATER
W BLINGHATE 8 rate. [oCne Tom, KaK 370 BLINOAHEHWE JaK0HYeH0, COA0AMTCA BoR MofansHLIe JBYKoBLIE Tadn«-
Ukt M 3ANANHAKTEA JaHHERMKY COMACHO MY ONpadensduaM B rnobansHaos Bnoke oprecToa.

733594 VHAUManaauHa WHH M KHCTEYRMEHTOR Send

Mocne coagaddA rMobansHoA 38YKOB0RA TAGNKUE CO3GAKTCA W HHHLUMANHIWDYIOTCA LWWHE oprecTpa. Kas-
OB EAHAN KEa¥O0H WHHEB YCTAKaBNWBASTCR & 34adedna 0. Mocna TorD, KAk WHHB CO30aH6, BOR WHCTDYRMEHTEI,
KOTODRIE ARMNAKTCA GENAMKM ONERaTOROB SE01d, HYHHO MHCTAHUMPOBATE W BEIMOMHWTE B i-rak, B NOpAAKE, Onpege-
neHHos rmobansHeiMi NPABMNaMH ynopRaowksardkA. Mofanesxdoe aboconioTHOE BREMA OPKECTDE JOM#HHD DkiTs
YCTAHOBMEHD B 0.

MpHmeYadwas — BperA HaseanT absollls, SCna oHD ONPESENABTCA B CeKyHOax. Koros cHavans nesoawpy-
ATCA HOMEHOE TEMNE W 3HEHEHWE TEMNA W3MEHABTCA M3 8r0 3HE4EHHA ND YMOMHEHWED, BpEA OTCHETE W aboomoTHos
gpenMA Gonsws HE MOSHTHHHE. Boa BpemeHa 8 OTCHETE CHEdyHILLEM 38 BRNONHEHNEM THHAY TEMNE, MECTa0WpYHITER
COMMBCHD HOBOMY TEMOY W CTAEATCH B o4epeds 8 afconkoTHeIE BPEMEHE JUCNaTSEpHzanie M NPOQonMTaneH oo,

7.3.3.6 BeinonHeH e Aex00epa BO BREMA NOTOKOBOE NepEnaq«

B kamgos yHKNe opkecTpa NEoUBCCOM CHHTEIA B PEANLHOM BPEMEHK MPOHIBCONTCA OOMH KOMNOIMLNOH-
HEIR 3400y N BEIGOPOK. 3TOT CHHTED BuINGNHSETCA COTMAcHD NPaBMNam NPHBegeHHEIM HHHE, ¥ NOMyYaowrRcA
BLIBO OPKECTDE NPEACTARNASTCA CHOTEMHOMY YROBHID KEK KOMNOIHM LHMOHHBIA 300y N, HTo0R BiMONHATE OGWH
LMK SPKECTpa, QONHHE BENONHATLCA CHEgYIoLME 33534 8 0D0IHaYeHHOM NopAOKE:

1. Ecnu ecTe cobbiTHE KOHUA, Ye8 BPEMA OWCNETYSPHIALKK PaHES WK PABHO TERYLLEMY aBComioTHOMY
BLEMEHWA CPEECTRA, WNK COGLITHE KOHLE Dbing NoMyHeEHo G283 METHW BPEMEHK NOCNE NOCHEOHErD BLINOMHEHKA
ATOFD NPABMNA, HHKAKOH DantHedWWi BsIBO0 HE NPOHIBSINTCA, M Ha Bee ByYayLWKME 3anpockl OT CHCTEMHOM
YPOBHA JA0TCA OTRETE Bydepami KaK HyNk.
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2. Ecnw ecTk Kakwe -NWh0 MHCTRYMERTANbHEBE CODRTAA, YbH BDEMEHA QIUCNETYSQUIALMK DAHEE MW DEEHa
TEKYLLEMY a0ComoT oMY BReMaHd OPKECTRE, MW EaKMe-Nnbo MHCTRyYMEeHTankHele CoBTA Deinu nomyene: Dea
METOK BpEMEHH NOCNE NOCNEOHENS BLINONHE WA ITOMD NPaBKNa, GNA KEHO0rs TAKOTD HHCTRYMEHRTaNBHOMD CoGhl-
THR COI0AETCH MHCTRHUWDOEAHME MHCTRYMEHTA, W KA OLIA 12 3TUX MHCTAHUMDOBAHWA BRMONHASTCR B i-rale no-
pAAKE, NPEANUCAHHOM MoBansHEMY NRAEMNaMHA YNOPARISHWEAHKA. ECNM MHCTRYMENTANLHOE CoBRTHE oNpaae-
NBET NDOASTEMTENEHOCTE ANA HHCTAHUMDOBAHKA HHCTDYMEHTE, TO HHCTAHUMDOBAHME MHCTRYMEHTA J0MHHe ORTE
IANMAAHADCRAND ONA JABEPLUESHKA B0 BPaMa, JaHH0e CyMMON TeRYLWEro adconioTHOMD BReMEHN DPKECTRa 1 yka-
IAHHOH NPOOONMWTENLHOCTH [MacWTaBKMpYeMBIR K a5ConoTHEIM 83MHALEM WIMEDEHHA EPEMEHA COrMacHs daK-
THUECKOMY TEMMY, BCTIA MMEETCA).

3. Ecne ecTh KAEHe-NWD0 aKTHBHLE AHCTAHUMPOBAHKWA HHCTRYMEHTA, BDEWMA JABEDUEHHA KOTODBY panee
MM paaMo TEKYLEMY aGCOmMaTHOMY BPEMEHH ODKECT DA, TO CTAHOAPTHOE WA redeased N0MKHD BTk YCTAHO@MNE-
HO B 1 B Npeoenax Kas0once IKISMINARS TAKOMNS MHCTRYMEHTANBHOMD MHCTAHUWDOEAHKA, W KHCTRYMEHT CTMEYIAT-
CA ANS IapeplUeHds B ware 12,

4. ECNA MMERTCA KAKWE-NHGD CODRTHR YIDARNEHKA, Yed BLEMEHa QUCNeTYSDHIALKY DAHBE WNK DABHE
TEXYLEMY aDCONOTHOMY BDEMEHN ODKECT DA, MNH N0GLIe COBRITHA YNPARNEHWA GhiNK NONYyYeHbl D3 METoK bpe-
MEHI NOCHE NOCTELHEND BsINONHEHWA ATOMS MPEBMNa, INoDansHEM NEPEMEHHER AMA MHCTEYMEHT MM Nepe-
MEHHBLIM B NPEOENaX MHCTaHUHPOBAHWA HECTRYMENTA, MapEMpOBaHHEIX KM ObIM TakKM CobLITAEM YNEaBNEHWA,
HY#HD ODHORNTE WX AHa4EHKA. MoapaIyMeBaeTCA, HTO0 ODKECTDOM MOMET GbiTe MONYYEHD HE GOMNBLLIE, YEM QEHO
HIMEHEHHE YNDARNSHKA HA NEPEMERHYID 33 WHKN YNPABRNEHAA . ECNA MHOHECTEEHHEIE HIMEHEHWA YIDARMEHKA,
KOTODGIE COLINAIOTCA HA OOHY M Ty HE NEPEMEHHYRD, NOMYHaI0TCA B @0HHCTEEHHOM LWKNE YIPABMNEHIA, DEaynsTH-
PYIOLLEE IHAYSHWE MHCTDYMEHTE UM rMoSankHof NepeMeHHON ABNASTCA HEYKaZAHHEIM,

5. Ecni 8CTe KAKHE-NHE0 TADMWYHEIE CO0LITHA, YeM BPEMEHE JWCNETYE PU3ALWA DAHES WM DARMHLI TEEYLLE-
wy 0CONOTHOMY BDEMEHI OPKECTDEA, MMM Mobeie TatnyHee cobsTia Gss ronyyeHs Gea MeroK BpeteHn noc-
e NOCASOHEND BMonHEHRA 3TOM NDABKUNA, MOSanNsHEE IBYKOBEE TARNWUE! DoMEHe COI0aEATRCA KN YHXYTO-
WaATLCA, KK ONPe0anetD Tabnnakbis cobbTHEM.

6. ECNM MMEKTCH KaMe-NHSo codu ia MIDH, WeTka BpeMeHd KOTODsIX PaHEE UMK PARHA TEKYLWEMY BPea-
HiE DPRECTRE, MM KOTO P DN NomyYeis e MeToK BoesEH NOCHE NoCHEaHEr BNoNHEHRA 3TOR NpaBKna,
CHW ORCNETYSDHUAWPYIOTCA COMMACHD MX CEMAHTHRE.

7. ECNM CTh KaKMe-NKEo coBRITHA TEMNE, Y BOEMEHA DWCNETYSDHIALMK DAHSE MNH DARHL TERYLLLEMY
AGCOMOTHOMY BREMEHM OPKeCTRa, MMk MNobbie CobumAa Terna DM NonyYeHs NOCHE NOCHegHErD BliNoNHaHna
ATOrD NPAsKNa, To MobankHan NepesaHHan TEMNa GONMHA BeiTe YCTAHOANEHS B YEAZZHHOE JHALEHWE, M BPaME-
Ha OMCNETYSPMAALMIA BoRX CODBITHN, OMWOAIOWMXCA ONA BRINONHEHRE, J0MHEHE MacWw TabuposaTecA K HOBLIM
BREMEHAM COMMACHD HOBOMY IHAYSHUIO TEMNEA. ¥ ¥e 3IaNNaHUPOBAHHEE BPEMEHa ONA 1a8EDWEHWH TAKHe Maci-
TABUPYIOTCA B MY OCTAKMUEACA YaCcTH, COMMAcHO OTHOLWEHHID MEXOY CTADLIM M HOBRIM TEMNoM. Ha cywecTeyo-
WeE BpeMena exfend 370 HE BNHAET, TaK KaK OHW ONpE0ensioToea B abconkaTHOM BpeMesi 1 TaknM obpazom "aHe”
OTCHETA. JHAYEHWE CTAHOA PTHOMD WMEHK JLF DONHHS BulTe HAMEHEHD B KaHE0M SKTHEHOM JKISMIMADE HHCTDY-
MEHTE, 4TOSLI CTHEIMTE HOBYIO NPOOOMHETENEHCCTE HHCTRYMEHTA.

ECni MHCHECTESHHBIE COBRTHA TeMNa 0SpadaTeBaKTCA COMMAackHo NpeL OyLLamMy 3033y B TOM He CaAMoM
LIAKNE yNpaanaHwdd, To robansHan NEpeMeHHaA TEMNa JOMHHa RAMEHATLCR TONLKD OQOHEOL K TEMny, oboaxa-
YEHHOMY B COOLITHH TEMNA, NONYYEHHOM NOCNEHKM WK C© NOCNeIHeA METEDA BRaMEHK, 3 0pyre cobbiTua
Tewna oThpacLBanTeA. ECNM 8CTh MECHECTESHHEE COBLITHUA TEMNEA C TOW #E CAMOR METHIA BOSMENH, WK Cobbl-
THA DRI METKM BEREMEHN, CO0bLITHA G METHOA EPEMEHIA D0MHHE ObiTh QUCRETYEDHIND0BAME! B TOM KE CRMOM LIMKNE
YAPABNSHHAA, ¥ PEXYNETUDYIOLWEE IHAYEHHUE MMODANLHON NepEMEHHON TEMNA HE YEAILIBIETCA.

M FAMEYHaAHAE — Ecni TEEYLUESE BPEMA DPHECTPREd aTnMHEarcs o7 BpenaHd OWineTHeduadund Tennd,
ST BLIMMCNMTE HOBLIE NEOSOTHATaENEHOCTA, H E:",.’.'.H'LLIEE' BREMA OMCNETYSAIALAK CODETAR OOMEHHD BCNONE308aTE-

CA MpesHSE BREMEA.

8. Ecnu none speaed yana cueHbl AudioSource, OTEETCTESHHOE 38 MHCTAHUWPORBAHKE 3TOMD OEKOQepa.
CeN0 MAMEHEHD B NOCNEAHEM K-rale, NepeMENHAs CTAHOAPTa TEMNA CON¥HA DuTe yeTadoaneHa 8 B0-kpaTHoe
IHAYEHHE, ¥ COGRITHA B OPKECTRE DOMEHEl NOATODHD MACWTAbMDoBATLCA.

8. 3HaqeHHe K000 KaHana Kama0d WHHE JonmsHs BelMTe yeTasoene«o g 0.

10, Ka#n kLA asTWaHsIA JLISMNNAD MHCTRYMENTA J0MEEH BhiNONHATECA OOHaKOR B K-rafe W i pas o a-rate,
A& M ABNAETCA YMCNoM BeiDoDox B Nepyon YyNpaenaqHa. Kaknoe seinonHesse B k-rate 0omeHo GhlTe BiBonHEHo
B MopAJKE, JaHHOM rMoGankHbMK NPEEMNaAMK YROPAATHHEIHWA, 1 KAWO08 COOTEATOTEYHILGE DRIMONHBHAR
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B @-rafe [TO 8CTh, NENE0E BLINONHEHWE J-/ate B k-rale, BTOPDE BRINOMNHEHWE a-rate 6 krate W T.0.) SonwHD GbiTe
B NOPASKE, JAHHOM TNoGansHEIMK NPABKNAMKA YIORALOHHBAHKA.

MpuMedYaHARA

1 Echyl MHCTOYMEHT & yROPASOYSH NSpen WHCTPYMEHTOM b, T BeiNonHesds k-rafs 8 gonsHo Oeite  CTRORG
nepen swnonHasves  brale b v BeinonHedws kvale a  gonsHo  OuTe CTPOMD NEPED MERSLIM BIMONHEHAEM
a-rafe 2, w NEpeEGE BRINONHERKWE a-rafe 8 qonmAg OwTe CTPONo Nepeg napbeiM BeiMONHEHEEN S-rafe b DgHako Hat
HWEEROND HOPMETHEHOMD YMOPAQOHHMBAHNA MEXOY ETOPbIM BRNONHEHWEM F-rals & W NEPELIM BRNONHEHWEM S-rales b
MK MESOY NEpBbiM BeINOMHEHKE F-r3le & ¥ BeNOnHeRen K-rale b B npagansas onpeosneHHong UWknd OpeecTpa.

2 B cooTERTCTEMM C NPAEMNaMHd  yNopROQOHHMEEHNE  BRINOMHEHNR, ONWCEHHODS B 3TOM NOONYHETE, MOSET ObiTe
NEPSECTROBHD MNW NPOHMHOPUPOBEHD, HOMOE WCYOOR M3 WCCNBOOB3HWA OpPKECTDE MOIMET OblTh DEWERD, 4TO SChM TEK
COSMATE, T0 HE ByOeT OKA3EH0 HHEEKOM EMMAHMA HE BRB00 NPOUSEEE O8KO0UPRoBaHRA. “HE WMBEST HHESRDMD BNMAHKA
OCFHHD OeTh NPUHATD EEE OIHSMEM0WEBS. YT BRBOO NPOLSCcE GEK0gHPOBEHNA B NEQECTROSHHOM NOPAGKE ABNSETCH
NOBEGOPOHHD MOGEHTHYHBM BRBCOY NPOLBCCH OER0OQWPOBEHWA, BRIMONHAEMON CTROMG COMMACHD NPEBANEM B 3TaOM
MOENYHETE,

3 BeinanHeHuA K—rals sEs0ro SHasmMnnApa WHCTPYMEHTA  OOoNsHE NEOWCEOOMTE  HESE  aToMapHas  pabota,
10 80T BRINOEHEHWE K~als OOHOID WHCTEYMEHTAE J0nsHD GuiTe 38BSpWEHD NPasEde. 498 HAYMHBETOA CREsyHwLes.
He ganyGriMo BeNGNHATE K-rale napannenssa. 370 B8 §20a8ToA 8-rafe. EonM v SBvE HHCTPYMEHTOE HET HMEZRGM
OTHOWSEHWR  YNOPAJOHMBEHUA COMEcHD  MoSansHeIM NEPEEdnas YNopsooHEeaHns 1w, 3-rals noryT BeiTe BLINGnHeHk
8 NIDoM NOPROES WM NapannensHoD.

11. Bcnd  cneyWansHan WkwHa ouipud bos HAaNpaenASToA K MHCTRYMEHTY, BRBGN ITOM MHCTPYMENTa ©
KEMA0M a-rafe ABNAETCA BRIBCOOM ODKECTDA B 3ToM a-rafe. Muade asadesHre cneduansHon wikHe oulpul bus
MNocneg BeRMNONHEHWA 830000 WHCTPYMEHTA ONA a-rale ABNRETCA BLIBOOOM ODHEEBCTPE B 3TOM a-ralte. Ecnn
IHAYEHNE TEXYILETD BLIBOOa opkecTpa ByneT Bonbise Yem 1 WK Medbiee 4em =1, oHo 0onsHo GelTe YETAROBNEHO
B1uny =1, COOTRETCTREHHD,

12, ECrid WHCTRYMENT, HA3BAHHLIAR extend ¢ naparerpom SonslWe, Hek KoNAYecTe: BReMEerd B LHKNe yi-
PABMEHWA, MHCTPYMEHT HE 3apepluaeTeA. Boo Apyrve MHCTRYMEH T, OTMEYEHHBLIE ONA IABB0WEHAA B Ware 3,
JapgpwaTcA. B cnysae coobwenna MDY AN Notes OFF MHcTpymMeHTEl MOMyT HE paclwikpATe ceta, 1 B 310
BOEMA YHHYTORAIOTCA.

13 Terywes rmobansHoe abooMoTHOE BREMS OPKECTRE NPOABUIAETCA Ha OOWH NERog YNPaENEHWA .

7.3.3.7 NpropuTeT cobTHA

OnpefenaHHed CoDRITHA MOTYT BeiTh CNPpegeneHs KaK "MpWopHTeTHEE" COORITHA, YCTAHABNMEAA COOTRET-
CTBYIILEE NOMNE B INeMEHTE NOTOKS BATOD WM WCNONLIYR © MADHEDR b TEKCTOROM OTcueTe. B chvyae. Korga
MOOMCROOMT NPEBRILEHME BOIMORHOCTEN QEROOERa, 3TOT hnar NO3EGMNAST AATORY KOHTEHTA MAHWMIMPOBRATE Yiy0-
LUEHME BEIMNONHEHWA CODLITHA.

Ecn donar igh_prority BYDET VCTAHOBNEH, W BCMM HACTYNWT EPHTAYECKDS COCTOAHKE, CobuiTHE BoErga
OONHHO BENOMHATECA HE3 yXYOWEHHA, W HUEAKAE MHCTaHUWPOBAMKMA, COI0ARIEMBIE Ha HUIKHX NPAODHTETHLIX
VOOBHAX, He BYOVT akTHeHsiMK. Ecnu dnar high pronty Gyger vopad, T coDRITHE OOMEHD BRINONHATLECA Gea
YRYOLIEHHA, S0 HE HACTYNIAT HHEAKKE KPHTHHYECHME COCTORMMA, MHCTEYMEHTANBHEE COBLITHA © yOpaHHErmM dina-
rom figh_priaeity MoryT BelTe NPESOSBREMEHHD IAREDWEH L], BCIH HE J0CTYNHEl PECYDCH, 4TOG B QHCNETYEDHIN-
pPOBATE COSLITHE C YOTausoBkod onara high_prianty.

Mpuwmedad e — YoyQWeHIE HE NMNaHADYETCR KEE QUABONSHHLIR, HOPMATHBHEIR MaTOn, 4TO00E MOHHAKTE
BRIMWCIMTENEHYRD CNOHHOCTE. COOTESTCTRYRILIME JEKONEDE GOMHHE DeiTe 8 COCTORMHW OEKOOHPOEATE B HOPMENEHLIX
YENOBWAX NOTOR DWToE Yra3aHHoro yposrs Froffafdlsvel Ded yxyolweHnA.

7.3.3.8 JanaigblBarime CoDLITHA

B cnydase oM God TRaHcnopTUpOBKK N« owwbK Kogepa onpeaeneHHBe coDBTHA MOryT NOCTYNKTE G MEeT-
KM BPEMEHI, KOTOPEE ye npownd. Mone wse i fale B anemedTe NoToka BUTOR yEAILIBAET HagNewalLee
NoBE0EHE B 3TOM Cyvas. Ecni 3To None oYKLLAaeToA, TO cobhITHE HTHORHEYETCA, W oOpabaTia QonmkKa npogon-
MATECA, KAk ByOoTo cobpTHE HWKOrEa He Npdbeieano. EcnM aTo None yeTaHaanyieasTca, To CoSbl THE HEMEINEHHD
BUCTIETHEPHIYETCH, KAK 8CnK Bkl oHo BuiNo Nonyd4ero 583 MeTEM BDEmMEH.

7.4 CooTRETCTEME

COTHOCMTENEHD BCEMD HOPMAaTHMEMOMD A3kK3 COOTEETCTRME HODMATUBEHOMY SILKY MIMEDASTCA BO BDEMA
BelE0da opkecTpa. Moban onTHMUaaura koga SAOL Wi NepecTaHoBEa NOCNefoeaTeNLHICT O pabo T Moy T
BEITE BRINCAHEHSE], NOKE WX BRINOMHEHAE HWKAK HE BNKSET HA BIBOD OpEEcTpa. "He HMEeT HHEAKDTS BIUAHKMA”,
B ATOM CMBICTNE 0AHANRET, HT0 BRIBOM, e PECTROEMHOTD MM ONTHMKSMPOEAHHOMD OPKECTDa ARNASTCA NOBRGOPOU-
HO MOEHTWMYHEIM BRBOOY WCXOOHOID OpHEcTpa.
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B CuHTakcuc ¥ cemaHTura SAOL

8.1 CooTHOWEHME C CHHTAKCHCOM NOTOKA BUTOR

DNACAHWE CHHTARCHCA NOTOKA BUTOR ONPpeaenAeT NEEaCTARNEHHE HHCTRYMEBRTOR KW anropuTaoe SA0L, ko-
TOPLIE GOM#HE BTk NPeQOCTABNEHE OeK0dany B NoToxke BuToa. OgHaKs MapkMpyaMoe ondcadke, kak npeacras-
NEHD TaM, HE A0CTATOYHD, YTODR ONUCATE CHHTIECHC W CEMaHTWMKY 23kiKa SAOL Yol obecnednTe coagaudne
NoTOES BATOR W ODMEH HALEMHLIM CNOCOS0M, MONE3H0 MMETE CTAHOARTHROE YAOSOYUTASMOE TEKCTORIE NpanCTaR-
nedde koga SAO0L 8 Qononsedss K MapEMpYeMony Jeod4HoMy popMaTy.

MNpammatika fpopuarta Backus-Naur (BNF) 0803Ha43eT AakK WNK GeCcHoHesH R #abop nporpami. JomycTa-
MblE NPOrpaMMel, KOTODEIE MOMYT DeITe NEREGaHE B NOTOKE GHTOR, CrpaHy-BasTeA 3THM Hatopom. Miobaa npa-
FEaMMa, KOTopadA HE MOoxeT ShiTh NPOAHANKMIKECEAHA ITON MPAMMATHKDIA, HE ABNRETCA JONMYCTHMOR NPOrpamMmoi
SA0L — y pee 8CTh CHHTAKCHYECKAR OWMEKE — 1 NOToX SHUTOE ABNASTCA HEOONYCTHMEIM NOTOKOM. XOTR NOTOK
GUTOR COCTABMASTCA W3 MAPKEDOD, TPAMMATHES BYOET ONWCAHA C TOHEW IDEHWA NEXKCHHECKAR JNEMEHTo. CUHTaK-
CHYECHKIWE NPABMNG, B PEWEHHES TEEMMATAKDN, KOTOPEIE OTPAHMSHEAT HaG0p TEXCTORLIX MPOTPaMBA, TAKKE HOD-
MATHEHO CTREHWYWBIIOT CHHTAKCHE NOToKA GUTOR YEped OTHOWEHKE NOToKa SWTOB W TEKCTOROND RopMaTta a Hop-
MATHUBHOM NPCUECSCE MADKWPOEIHKA,

STOT NOONYHKT TaKMM C5paIck ONMCHBAET TEKCTOBOR NpedcTaganare SACL, KoTopoR CTaHgapTMaHpYETCA,
HO CTOWT 33 NPEgenamMH oTHOWEHWA DEKCGepa NOToka BrTos,

Mpunowedre B COOep¥WT paMMaTvey ONA TeKCTOBROrD Adkika SAOL, npedcrapnesHon B hopmartay fex
 'yace. Mononesya 3TH BERCHH TREMMATHEM, CHHTAKCHYECKHE AHANKWIATODE MOTYT BiblTe COI0aMHE: ABTOMATHYEC-
KM, HCMNOME3YA MHCTRYMEH T Tex 1 ‘yace’. 3Tk BERCHM MOOATCR TONEKD B MHOpsaT MBHLIX UENAX M NCNCNEIVIoTCA
B CO30aHMK gersgepa.

HopMaTHBHBIA A3LIK CHHTAKCHCA B 3TOM NOANYHKTE 0DECNHEYHBAET MPaHMLEl CHHTAKCHYECKH BEPHBIX NDO-
rpams SAOL 1 0ononMATENEH0, CHHTAKCHYECKH BERHELX TOCNeA0BATENLHOCTEA NOToKA BUToR, KOTOPLIE MOTYT
NoABWTECA B KNAGCE NoToxa BuTos orchestrs. TakkuM oBpasns EcTh EOHCTRVELMK, KOTOPBE DOMYCTHME TOMBKD
NoChe YTeHdA rpamsatikl BNF, 4o OTREPraioTca B HOPMaTUBHOM TEKCTE, CONPOBOHIAIOWEM MPaMMaTIHiY.
CoCTORHKE TKMX KOHCTPYKUMA SEMASTCA COCTOAHWMEM TEX, KOTODBIE NMEXaT 33 NPESenami fIkIEa, ONpegenesHHorg
OOHON TONBKD FRaMMaTHEDN.

Mpouscs GeroaMpoBEaHuA ANA NoOTOKOE SWToR, COOBDMAaLLKMY CHHTARCHYECHA HEZOMYCTHMbIE NPOrPanMisi
SAOL (To ecTe. Nporpamsiel SAOL, KOTODBIE HE CODTRETCTEYIOT rpamaatike BANFE WnK ConepHaT CHTakcHYeCKHE
CLUASKA MK OWKBEM HECOOTEETCTEMA YPOBKA ), ABNASTCA HEOBYCNOBNEHHGLIM.

HopMATHEHAR B OTHOWEHHA AJbLIKS CEMANTHREE B 3TOM NOGMHKTE ONWCLIBAET CEMARTHYECKHE MPaHiULl No-
BESEHWA AEKOOE DA CTRYETYDMPOBAHHOTD Ay 0uo. ONpeoeneHHBE KOHCTEYKLEWA ONACEHBART "CllHGoHMBIE No Bpa-
MEHK BENOAHEHNA” CUTyauuy, [TopegeHKe JEKDOEpa NPW TaKKE COCTOATENECTERX HE HOPMMPOBAHO, HO DEan waa-
LA NOIBONAKT KODPEETHD BOCCTAHOBMTECA M3 TAEMX CHTYAUWA K NPOOoHaTy Q8RO HORaHWE,

8.2 NepcHYocEME IneMaHTEI

8.2.1 MNoxAaTHA

TeKCToRLIA OpRecTy SADL CONepsmMT IHAKK NPENHHAHKR, KOTODBIE CHHTAKCHYECKA CHUMAINT HEoOHo3MaY-
HOCTE OPEECTRE, MOEHTHMEATODG, KOTORLE O00IHAYAK0T CAMBONE OPKECTRA, YWCNa, KOToRLe oboaHaqdaaT no-
CTOAHHGIE BEMHYUHE], CTROKOBLIE KOHCTAH TR, KOTOPLIS B HACTOAW WA MOMEHT HE HCNONBEIYIOTCR, KOMMEHTADMHA,
KOTODEIE JONYCKAET BHYTEEHHAR O0EYMEHTALNA OPKECTRa U NPOGSEan, KoTODEIA NEXCHYSCKM DAAOENAET PAINHYHEIR
TEKCTORLIE ANEMEHTRl. ITH INEMENTE HE NOABNRIOTCA B NOTOKE BMTOR TAK. KAK KAEALA NPeICTARNASTSR TaM
MAPKEROM.

8.2.2 MopeHTHUgHMKEATOPI

HMoeHTWDWKaTODR ABMNASTCA Caped 0aH0N Wk Bonee GyKe, UHWDD W NOOHEPEWBEHKK, KOTOREA HAYHHABTCA C
OyrBLl kN Nog4eprueatva. Ol oboaqadaeT cumeon opkecTpa. MoesTidMeaTopel SEMSIOTCA YYBCTEM TR MBI K
PETMCTRY, 4T0 O3HAYAET, YTO HOEHTHHMEATODE, KOTOPLIG OTAMEANTCA DPEMMCTEDM TONEKD OOHOMD KK BONes CHMBo-
NoE, oROIHAYANT PaZNWYHEIE CHMBOINE,

CTpoKa CHMBONOE, IKBMBANEHTHAA OOHOMY W3 JAPEIEPEMPOBAHHLIX CNOB, NEpeYKCierHEx B 8.9, agromy
M3 CTAHOAPTHBE UMEH NEpeYHCne ey B 8.6 B, MMat 0gHoro Ma Ba30aex £0008 ONepatkiy NepeyincneHHBX &
9.3, UNH HMEHH OOHOMS M3 Ba3108kRX FTEHEPaTOPOR IBYKOBOH TAENMLEL, NepedricnedHx & 10, He ofoanadqacT ChmM-
BoN, 8 oboIHAYaeT 4T0 3apeIePEMPOBAMG CNOBC, CTAHOAPTHOR MMA, KO0 ONepauwd, WY eHEpaTon IBYKOE0N
TaGnLgl.

HMaesmvdwisaTop 0S0aHaqaeTcA B rpaMaTtiee BNF TEpMMHANEHEM CAMBONDM <idant=.
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8.2.3 Yucna

CylecTRYIOT A58 BM0A CHMBOMEHERX KOHCTANT, KOTODLIE COAEEHAT YHCNOBLIE 3Ha4eHHA B SAOL: uenoqkc-
MEHHEIE KOHCTAH Tl H KOHCTaHTE C MN2BB3I0WeR ToHKoA.

Lignoyrcneran KoHCTaHTa oDR3aHa NOABMATLCA B ONPEdenNaHHLIX KOHTEKCTAX, TAKMX KaK onpegensHiia
sacckea. Lenodyone sblid Mapkep ABNAETCA Cepheld 0aHol Mg Sonee uidp. CTRpoKa CHMBONOB, KOTODAA OKA 3k
BAETCA CTPHUSTENEHEIM LjENsE YACIOM, GON#HA DeTe NEKCHHYECKA NDOAHANKMIKLOBRAHA KaK KoOHCTAHTA C NNasask-
Wl TOYKOE. HUKaKas LenourMcneHHan KOHCTaHTa, Gonslwe yem 277 (4204967296), He QOITKHA HMETE MECTA B
CRHECTPE.

B SACL HET paaHiLbl MESDY SUCNAMK, KOOADOEAHHBEMA C MAPKEPOM NoToKA SHUTOR NS WENbIX YHMCEN K
HOQMPOBAHHEIMA C Mapkepon NoToka GuToe gns DalTor. MNocnaaHqA ARNASTCA TONBKO COeQCTREOM CHATHA NOTOxS
GuToR.

LiEnoqyocneHHan KoHCTaHTa oDo3HadaeTon B rpamMmaTike BNF TepMuHans e CHRMBONOM <int=

KoHCTAWTa C NNARAIWER TOHMKOHA NEHCYTCTEYET B BelpaweHrAx SAOL 1 ofoaqadqasTt NnocToRHHGE YHCnoBoe
IHaqeHde. Mapeep C NNanaslleh TOYKoH COCTOMT K3 OCHOBAHHA, A0NONHHTENEHD CONPOBIHMIASMOND JKCNCHEH-
Tod. DcHoBAHWE RENSETCA CEPWEH OOHOA MNd Gonee uwdp, CNUWOHKD CONPoBCHMOAEMEE ECATAYHHON TOHKOR
W CERHEN M3 HIW OOHOH UK BONEWENS KONWY2CTEE Uddip, MNK QECATHYHOA TO4KOH, CONPORCHOaEMON CeprER
M3 OOHON MNM Gonee yupp. JKCnoHeHTa 0BoaMadaeTcA OYKBOH &, QONOMHMTENbHD CONPORIHIIEMON CHUMBOTOMM
+ WMWK =, CONPOBCHOASK I CEPHER Ma aOHoR MnM Bones Ludp. Tak Kak KoHCTaHTa ¢ NNABAKLWEN TO4KoA NoARMA-
ETCA B BulpameHin SA0L, roe yHapHiLlA oNeparop OTPUUARKA BCEMGEa ABNASTCR JOCTYTIHBIM, KOMCTAHTRI G NNasa-
HILLLEA TOMKOK HE BONMHE ObiTe NEXCHYECKA OTDHUATENEHBMA . KA a8 KOHCTAKTA C NNABE3NWER TOHE0A B Gpre-
CTpE SOAMHE BbiTe NPEOCTABMMOH 32-paspAHb YHCNOM C NN3BaKLWEH TOYKoH.

KoMCTauTa ¢ NNasanwen TOHKoH 050aHa4aaTcA B rpamMaTiie BAFE TepiHanNbHbIM CUMBONOM <Aumbaer=.

8.2.4 CTpOKOBLIE KOMCTAHTEI

CTPOKOBBIE KOHCTaH TRl HE ACHoNEIYIITCA B HODMaTHEHOR cNeusdmEauqy SA0L, Ho ONHMCaHE A0eck, YToDk
G Morny oBpabaTebaTeCA paspaboTYHEIMK, KOTOPRIE XOTAT A0BaBNATE K CECHM DEanHIaunaM qoyHELMOHaN k-
HOCTE CBEILLE HODMATHBHEE TREBOBaHAA.

CTpoKoBaR KOHCTaHTa 0003HE4aeT NOCTORKHO: CTPOKOE0E AHAYEHWE, TO BCTE, NOCNE0BaTENEHOCTE CHMBD-
noB, CTROHOBAA KOHCTANTA ABNRETCH CEDMENR CHMBONOR, 3AKMNKY2HHEX B IB0AHES KABLIYKH (7). CHMBON OB0RHEL
KABLIYEK MOMET BbiTh BENICHEH B CTPOKOEYIO KOHCTAHTY, NPEOWECTEYA &R C CHMBONDM HAKNOHHGA BNEB0 YT
(1), MioGoi gpyroR CHMBON, BENKYAA CHMBOMN DA3PLEIBA NWHWA {HOBAA MNAHKA), S0MHEH BblTh 32KNKHYEH B KaBLMHEN.

8.2.5 HoMmeHTapuK

KOMMEHTIPHH MOTYT WCNONEIOBATECA B TEKCTOROM nNpefcTasneHd SA0L yTobel BHYTPEHHE DOKYME H-
THPOBaTE OpKECTR. OOHAKD oMW HE BEMKYaKNTCA B NOTOR GHTOE W TERAKTCA B NOCNedoBaTeNeHoCTH
toremsation/defokenisation (HazHaYeHHAyDaneHua smapkepos ).

KoOMMEHTapHA ABNASTCA NoDoRA CcepHel CHMBONDB, HAYMHAIOLWWXCA C OBYX HAKNOHHEX 4epT (1, W aasep-
WAKLWKWECR © HOBOA NdeMen. Bo BpemMa NEekcHHecKors aHandia, BCAKME pad korga B NAHAA HaxoduToR
ANeEHT I, OCTansEMaA YacTs NAHWA HHOEREYETCA.

8.2.6 MNpoden

Mpoben crysMT ONA Toro, YToBs NEECHYECKH PAITENWTE DAANH-HEIE INEMEHTE TEKCTSROMD opKecTpa SACL.
OH HE MMEET HKKAKOR CHHTaRCHY2ckol vk B SAOL, ¥ e NPEOCTARNASTCA B MOTOKE BUToa, Tarkas obgasom
TodHBIA NEoben TeKCTORCI OpKECTRA TEPRETCH B NOCNeqoBaTenNsHOCTH tokenisation/'detokenizalion. NMpoben He
TrebyeTcn 8 SACL, kpoMe ClyHaes Korda Hago CHATE HedgHOZHAYHOCTE MADHEROR W 33pe3epBKPOBaHHEIX CNoa,
KOTOPLIE NOABMANTCA ARYT 38 JpYIoM [HanpyuMep, STAENAET “as8ig " 0T OSpABNSHHOTD MMEHK NeDeMaHHOR ).

MpoGen AENSETCA MoBOR CEDMER QOHOMS KNKM Bones NPOCTRAHCTE, TADNMUEL, WIHNH CHMBOMNOB FOBOH CTRORN.

8.3 NepeMeHHBLIE W IHAYOHHA

Ka¥[anA cMrHanesHas neperMeltan B paMeax oprecTpa SAOL conepwMT AHAYSHHE WK yNODASOYeHHEIA
Habop IHaYeHWi ONA NepeMEHHLIX MACCUBA, KAk NDOMEKYTOYHOE BelYWCNEHWe opRecTpa. B mobom mMoMenTa
BOEMEHH IHAYSHWE NEPEMEHHORN, BeIGOpEa B 38YKOBDH TAGNHMUE MK SQHUHCTEEHHBIA ANEMEHT NEDERMEHHDA MACCH-
BA A0NHHE BkiTe NPEACTABNSHEl 32-PAIPAOHLIM IHAYSHMEM C NNABAMWEN TOYEDA.

Peanuialum ceoboaHo MCNoNb30RATE MOG0E BHYTPEHHER NPENCTARNBHIAR ONA NEPEMEHHLIX SHANSHWE, NoKa
BEIMHCTEHHEE PEIYNETATE MIEHTHYHE DEIYIETATAM DEHUCIEHHE, MCNONEIYE 32-0aipRgree IHAYEHHA C NNaga-
IOLLLEA TOYKDH.

CONpegeneHHLE YYECTBATENEHBIM UHDPOBRM 0DRaI0s QUNBETRVIOWKMK ONEDaLHMaMK, peayNeTaTel MC-
NoNbI0BAMWA BONbIUEH TOYHOCTH B BRHWCIEHWNA MOMYT DT JEBUBANSHTHO BREOHEMK GNA BRIBO0E OpEECTRE,
TAKME KEK W Pe3yNETaTe HCNoNsI0EaHMA MEHEBLLIER TOWHOCTH, NOCKONERY YCTOMYMBOCTE (MUNLTRA MOMET KOKMTH-
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HECKKA 3AEHCETE OT CLWMBKK KEAHTORAHWA. ITOMY CTROM CNeayioT ana NoTowss BUToR, CofemKallvy Kod, koTa-
Dhid TeHEDUPYET COBCEM ODYIHE PEIYNBETATE, BlHUCNEHHBIE C 32-paspagHOR M B3-paipAaHoK apHdseTHEOR.

MpW BeIB00E OPEECTRE IHAYEHHA, BEHMCNEHHLE ODRECTPOM, A0MEHL HAXSOWMTECA MERGY MAHHMANEHEIM
IHAYEHMEM -1 1 MAKCHUMAMNBHEIM 3HAYEHAEM 1. ITI IHAYEHHAA NPK BREOOE OPKECTRE NPELCTARNSDT MAKCHMYM
HETATHBHD = W MO0 TENLHO OUSHEHHSIX 3y AMOCIMIIN0E, KOTOPEE MOMYT DeTe NPOMIBSaEHE TEPMAHANoM. Ecrn
IHAHEHAA, BEYACNIEHHEE ODKECTPOM, NagaI0T BHE TOMD AManaacHa, osM oTceranTca K [-1,1]. 2707 agyx npeacTae-
NASTCA YMENOW ynpaenesya MPEG-4 ciucTemel ANA MCNoNs30BaHKA B cocTape AudioBIFS.

8.4 Oprecrp
corchesira= -» cprohesira element=
<grohegtra» <grchesira= == egychastra aélement=

CpEECTp RENASTCA HaDopoM nognporpams copaboTeEM CUIHaNoEe K 00w ABNEHHA, KOTODRIZ COCTARMNRBIOT CTRYH-
TYpUPOBAKHOE OnWcaHHe oOpaboTin ay OMofaHHex_ JTO OOIMEHD COCTOATE M3 CNACKS O0HOMD MK GOMEE JMEmek-
TOR OpEKRCTRA.

<grchesira element> <= <global biock=

<grchesfra elements> <= <instrument declarabion:

=grchesira element> <= <ppoode declaration=

<grehesira element> -> <template declaration=

=grochesira elements <= NULL

EcTh YaTeipa BIA0A INEMEHTOR ODKBCT DA

1. MoBankesHslE GNoK CoQepsMT MHCTEYELMK ANA robankHsx NapatMeTpos OpRecTpa, MaplpyTHIALMA LKHEI,
rMoGantHsX MEpeMEHHLX 00 BRBNSHKA, H BHCTDYMEHTANLHOM YRoLAROYMEIHUA . HEZOMYCTHMO WMETE Bonbiwe,
@kt 00rH rMoSanbHblii GNoK B OpreEcTpe.

2. VIHCTpyMEHTaNbHBIE 0O BABNEHWA ONMCLIBAKT NOCNE108aTENLHOCTH CORatOTHIA MHCTDYELKEA, KOTODRI M
MOMHD NApaMeTRUYeckl YNRaenaTe, HCnoneayva SASL nu daine cueta MIDT.

3. DBuasneH A Koga cnepaudli onMceiBaloT NoCNedoeaTanbHOCTH 0BpaboTi MHCTRYMEH TOB, KOTODbLIE obec-
MEHMBAINT MHKANCY MMPOBABLLYID Y HELAOMATNLHOCT B, MCIOMLIVE MY HYMEM WM GONEWARM KONHHECTROM MHCTRY-
MEHTOR B ODEBCTRE.

4. WabnoHHee 0D LRAANEHHA CNACKBAKT MEOMCKDETHEIE MHCTDYMEHT R, MCNONLIYA KPATEY D NADAMETDMHEC-
KyhD oDy,

SNEMEHTE ODEECTRE MOMYT NOABMTLEA B MoBoM NopAdKE & NpEaanax opkecTpa. B YacTHocTH onpeqenamva
KOO8 ONepaui MoryT NPoMIoATIA MM CUHTAKCHYECKH NPEHLE MK NOCNE TOMD, KaK OHK MCNOoNEIYHITCA B HHCTRY-
MEHTIX MM OPYTHX E00a% ONepaLid.

8.5 MNoGanLH IR Gnok

8.5.1 CuHTaKcHuyacKan hopma

<giohal biock> -= global § <glabal list= )

<giobal list= -» <glohal statement= <ginbal list=

<giobal isf> == NULL

MotaneHLiA SRoK SonseH COOepMaTe MOobankHEA CRWCOK, KOTODBIA O0MEEH COCTOATE M3 NOCNe IoBaTEN k-
HOCTIA HYMERLEX MM Gones rmodansHLix onepaTopon.

=global sfafement> -» =global parameler=

=giobal sfalement> -» <global vanable deciaration=

<giobal statement> > <route statemeant=

wglohal statemant= <= <zend statement

=global sfatement> -» <gequence definiion=

<giobal stafement> -> <infarpolation leval>

EcTh HeCKOMNsKe BHOOE MobansHora onepaToga.

1. MnofaneHsie nNapamMeTpel YCTAHARNMEANT NAPAMETPR! OPKECTDA, TAKME KAk 4acToTa QUCKPeTHIaLNM
YIPABNAKT YPOBHEM M YACNOM BROOHLIY H BEXOIHEE KAHANOD IBYES.

2. MmotaneHee NepeMeHHLIE SNPEaenAmnT NepeMer e, K0TODLIE MOMNYT Bl Te COBMESTHD HCNONLASBEHE]
RAHOT OKDATHE A MHCTRYAEHTARMIA.

3. OnepaTtopkl MapWpyTa ONUCRIBAI0T MAPLEYTAIALMID MHCTRYMEHTANbHBIX Bl BO00E Ha LIMKE,

4. OnpegenaHiA NOCnNefopaTensHoCTH ONMCRBANT fopaack 0aboTel WHCTRYMEHTOS MNasHKupOBLLYMES
BOEMAEHA.

5. YpoRess MMTERNONALMA ONPE0ENSeT KAYSCTE0 MHTERNONALMK, BRINONHAEMOR B NPOLECCE CHHTEIA.
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8.5.2 TnoBaneHLId NapaMaTp

8.59.2.1 MNapamerp srate

veglobal parametar> <> grate <int>;

srate rNOSankeHLIR NApaMeTR ONEELEnAeT ay 4K YacToTy JUCKPETHIaUMA opkecTpa. Mpousce oekodupoea-
HMA JOMKEH COA0aTE &YIHO HE 3TOH YacToTe QUCKPETH3aunNK. He 0onyCTWMO yYNPOLWEaTe CROMHOCTE GRKECTDE MK
YHECTE TEQMUHANEHYIO0 BOAMOMHOCTE, MEHEDHMDYA 2Y0M0 HA ADYIMX 4aCTOTAX OMCKPETUIaULMK, 3T MOKET HMETE
CEPEEIH0E HEENIroNPUATHEE BOAOSACTEME HA CNPeJeNeHHLIE ANeMeH Tl 0SpatoTrn opRacTpa.

srate NapamMeTp 4on#eH DeiTh UeNoHUCcnaHHBM 3HaYaerness Mmexdy 4000 w De000 My, Ecnw srate napametp
Hie DyneT ofecnaded B OPKEcTPE, TO AHASEHWE M0 YRAOMEaHKI0 O0MKHD GbiTs CaMbIM GeICTDRIM M3 Ay OWOCMIHANOE,
chECcnedeHH L Kak BxogHofl. Ecny 4actoTa QUCKpeTHIauri He 0DecneqnBaseTCa M HET HUEAKME BXO0HLIX 2y 0HM0-
CHMMHANOE, YaCTOTa JMCKDETHAIIWMN N0 YMOMYaHWID Don#sHEa S Te 32000 My, Ecnd SoNewe Yak 00Ha Srafe MHCT-
DYELIMA NAPAMETDA NPOMCKOONT B ODEECTRE — TO 3TO CHHTAKCMYECKAR OwMGKa.

B obLekTHOM TepMuHane THia 3, WnW korna oprectp SAOL nononesyeTcA & AudioFX yvana AudioBIFS,
Srate NApaMETD O0NMeH DbiTe GOMMM M3 CNaaycLUMx aHadeHni: (4000, 3000, 11025, 12000, 16000, 22050, 24000,
32000, 44100, 48000, 53200, 86000}

8.59.2.2 MNapameTp krate

<giobal paramafar> -> krate <int=>;

krate rnoSansHeld NapaMeTy oNpeLenAeT YooReHs YIDaRnNeHna opkecTpa. krale napaMeTp OonweHd BTy
LEMNOYMCEHHBIM IHANSHHMEM MEXOy 1 ¥ YacToTON QUCKPETHIALWK BEIICHATENHO. ECn krate napaMeTp He Gyoer
obecnedeHd B OpKECTRe, TO YPOREHE YIPABNESHHWA N0 YMONYaHKI0 JoMsed cocTasiuTe 100 My, EcnK & oprecTpe
DONsLe e 00Ha KFale MHCTDYELMA NAapaMeTpa, To 2T CHHTaKCHYeckan olwnwbia,

Ecnu yoooeHE yNPABNEHWA HE DABEH OeNHTEMNK 93CTOTE JWCEDETHAIUMK, TS YDOBEHE YNDARMBHKXA SEMAST-
CA CNEEYIOLLMM GOMEWMA LIENbIM SHCN0M, KOTOROE AGACTEMTENEHO DARHOMEDHD Q& NMT YACTOTY OWCKPETAZALIAA.
MNepuog yNoasneHHA OpKECTpa ARMABTCA YUCHOM BD0poK MNK KOMMYECTECM BOEMEHM, NEEOCTARNEHHEIM ITHMK
BaIGOpEaMIA, B OQHOM UWENE yNpaanadqa.

8.59.2 3 NapameTp Inchannels

=giobal parameter= -> inchannels <int=;

inchannals rmodansHER NapaMeTp oNpeJenssT YWCHD KaHanos Beoga. Ecnv IByKOBERME KaHank oboaHaye-
Hbl, KAK BXOOHEE MCTOMHAEN, TO DONCNHATENEHEBE KEHANSR! SOM4HE BbiTh YCTAHOBRNEHS:! B HENDEDLIBHEIE OLEHEH-
MBI YN CUrHans. Ecnn 3gyiopsl@ Kasans oboaHaqeHsl k3K BXOOHBIE MCTOMHMEM, A0NONHATENbHBIE EaHAMNk
MMHO P DYIOTCA.

Ecrnu inchannels napaMeTp He BygeT ofecnaqyad B OpKBCTRE, TO IHAYEHME N0 YRMONYAHHIG QOMKHD BbiTe
CYMMOR YHCEN KaHanos, checnadeHHbIX BXOOHEMA HCTOYHUESMK, ECA HET HUKaKKHY BXOOHLIX MCTOHHAEDR, 34a-
HEHKRE DoM#HD BeliTe 0. Ecnn Donewe Jes ogea inchanne!s nHCTpYELMA NapaMeTpa NpoMcRognT B CpRECcTpe, T0
ATG CHHTAKCHYECKAA OWMOKA.

8.5.2 4 NapameTp oultchannals

<ginhal parameter> -> oulchannels <inf=;

outchannels rMobaneHLf NapaMaTy oNpegenaeT YMcrno KaHanoe Beigoga seyka. Mpouace 4eKogupoBaMia
BOEMEHN BRINOMHEHKA O0MHKEH NPOHIBECTH M NPEICTABUTE 3T YWCND KAHANDE BEYTREHHE. He aonyoTumMo ynpo-
CTWTE CROMHOCTE DPRECTEE WK YYECTE TERMAHANBHYID BOIMOMHOCTE, NDOMIB0NA MEHLLIE KAHAMOE,

Ecnd oulchannals napameTp He By 0eT oSecnedaH B OpPKECTRE, TO IHAYEHNE NO YRONHaH Mo QorTHHO DlTh
CAHMM EAHANOM. ECN Bonbwe, 4em ogHa oulchannels MHCTRYELMA NAagamMeTpa NpOoNcEadKT 8 OpKecTDe, To 3T0
CHUHTAKCHYECKAR OWkbKa.

5.8.5.2 5 MapaseTp infern

=global parametar> -= interp <int=;

interp rnoGans el NapamMaTy onpeqenseT EYecTio MHTEDNONALKY, BRNONHASMOA B NPOUSCCE CHHTE3A.
Pasnuuueie onepaund TRebyioT DOCTYNA K IBYKOBLIM TASNMULAM B TOWKAY HeUenore wucna. MNonyY|Te 0ocTyn
K 2BYKOBOH TElNMUe B Takod ToYke TRebyaT MHTepnonAULMK CPEgn JOCTYNHELX TONEK B 3IBYKOB0R TaGnMwe.

Ecnd interp napaeTp 0, To "HHIKCYPOBHEEARA" WHTEpNONAUWA BINONHAETCA. Kawgad WHTepnonauW|a
OOMN#KHE BRENOMHATECH, MCNONEIYA MAHEAHYIO MHTEDNONAULWKD. TakuK o0paiaoss, § i/ soryT DuiTe O8yMA NoOCNe00-
BATEMNBHEMME MHOESKCAMW ABYKOR0A TAOMRLBL M NOIBONATE ¥ A ¥ GblTh JHEYEHAAMIA B TOLKAX { M/ COOTBETCTERMMO.

Ecnu inferp napametp 1, To "BeiCoroypoaHenan” HHTepNONALMA BeNONHASTCA. MeTon BRICOR0YRORHEBOA
HHTERRONALAA He HOPMHDOBAH, HO 3TO 4on+ed BTe MeTod BoNaa BelCOKD KEAYECTEa, Yam NHEAHAA MHTE pNo-
NELHA.

Ecne napameTp He 0 Wnn 1, 7o 3T0 crMTakck4eckan owrSea. Ecnw Gonbuwe Jen ooHa inferp wHCTRYELWA
NapamMaToa NPoOMCKOAXT B ODKECTDE, TS 3TO CHHTAKCHYECKAR oMb .
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Ecni intedp napamMeTp He anoeqenAeTon B OpEEcTRe, TO KaYSCTE0 WHTERNoNALAM “HIHIKD™ Mo YMOMHaH K.

8.5.3 MobaneHoe nepeMeHHos 0B BLABNEHWE

8.5.3.1 CuHTakcHueckan fpopmMa

=giohal variable declaralion= -= ivar =namelist> ;

<glabal variable declaration> -> ksig <namelist> |

=global varlable declaration= -> <tahble declaration= ;

MmotansHee NepeMeHHER 0T LABNeHWA 0DLABNAICT NepeMeEHHBIR, EOTODEIE MOy T SbiTe COBMECTHD WCNOoNkL-
IDEAHLI W K KOTOPIM NOFyYEH GOCTYN BOEMK MHCTRYMEHTAMA W CHEToM SASL. Tonbka ivar i NepesMaHHLIE TIna
FSIG, TAK HE KaK 3ByKoBEE Tabnuusl, MoryT BaiTe 0Bs8BENeHE rMobansHo. MNoSaneHoe NepemMeHoe 0SsaRneEHnE
ARNASTCA TAGNHHYHEIM ONPEJENEHHAENM MK BEQIMT MR, CONPOROKIAEMOE CNIMCKOM COLARNEHWA HMEHK,

rnoBansHoe o LARMNSHHES HMEHW CNRE0ENAST, Y4TO MADKED WMEHW OOMHEH COISaBaTE NEOCTRaHcTan, pan-
HOE ZHAYEHK CHMHANG, BROENEHHoMY ANA BREMEHHOND XpaseHia B rnoGanssos kouTercTe. [nobansHos ofbap-
MEHKE MACCYBA ONPEGENSEeT, YTo MAPKED MMEHH J0MHEH CO313BATE NPOCTPAHCTED, DABHOE KOHKDETHOMY KOMk4e-
CTBY CHIHANLHBIK IHFUEHWA, BEOENEHHBE B roBansHOM KOHTSRETE,

8.5.3.2 CUrHankeHbié NepesseHHBL &

<namelisi> == <nama=, <namalisi>

<hamelisi= > ShAme>

namaist ABNASTCA NOCNEa0BEATENEHCCTEN OOHOND UMK Bones 00LABMSHMA HMEHI.
~hame= > =igdent>

<fame= == cidant={<array lenglh=]

—grray length> > <jnt>

array length> -= inchannals

<array length> = outchanneals

OfABNeHy e HMesy ARNASTCA KOEHTWHHUKATOROM KNK 0D LABRNEHKEM maccuiea. [Ina obkAENEHME MacCUBa
napaMeTp SorseH SeHTe MW UENkIM 9HCNom, CTRoM BoNbWe Yem 0, ik oJHuM M3 Mapeepor fchannals dnn
outchannels. Ecnd cwichannels, To ANMEa MACCHER O0MEHE GbiTe TAKDA ME, KaK YACNS KAHANOE BEOOA MK
KAHANOE BREIB0OA OPKECTPA, COOTRETCTEEHHO. HenonyCTHMD MCNONLIADBATE MApKep inchannels, 8 YMcno Kaua-
nog peoga cpkecTpa 0. He kasiobiid WOSHTUWRWKATOD MOMET KCNONBIOBATECA B KAYSCTEE MMEHM NePEeMEH oK.
Japae3epaMpOBaHHEIE CNCBA, NEPEYUCNEHHEE B NOANYHETE 8.8, CTAHIARTHEE MMEHS, NepeYUMCNEHHEE B NOOnyH-
ke 5.6.8. umedax DazoBsx KOOoR ONEpAaLKKA, NEPEYKCIBHHEE B 9 ¥ vaeHa Ba3oaklx reHapaTopoR 3BYKDEON
Tadnuuel, NepedrcnesHiie 8 10, He QorEHE GbiTe 0GBABNEHE K3K MMEHE MEPEMEHHTH,

8.5.3.3 O0wABneHAA 3BYKOBOH Ta0nMLE

<lable declaration> -=> {able <ident= { <ident> , <gxpr= [, <expr ist=] )

<gxpr= as defined in subclause

<@y

<axpr isf=.

Ay KoBLIE TABMHMUbL ARNAKTCA CTPYETYDEMM NaMATIA W NOAB0NAKT BuICTRoE KoNehaMue, UMEMTMYHOE Bhinon-
HEHKE W BOCNponaBetense, DE-ARNEHWE 18YK0B0H TABNKWUE CRAZLIBAET MMA {NEPELIA KEEHTRGWKaTOD) O 3BYKO-
BOA TAGNMUER, COA0a8aeMoA DaI0BLIM FEMEDATOROM IBYECBOH TAGNMUL, HA KOTODLIA CCINASTCA BTORON MOEHTH-
chukaTop. Ecnk BTopol WA THEMEATOD He SRNASTCA OOHMM 12 Da3086IK MEHeDATODOE ABYEOR0N TAGMHUELI, TO 370
CHHTAKCHYECKaR ownbxa. Mepeoe BHpAKEHNE B DaIrpaHyYeHHON 3anaTol NOCNeNosaTeNEHOCTH NapaMaeTpa Ha-
IRBANT BEpasaHer pazMepa. OCcTarWHACA HYNe WNK DONLLWE BRPAKEHWE BENEYAKT B CNACOK NapaMeTpa
IBVEOBOH TASNHLE.

CEMaHTHED BbipEMaHWA DaaMERa | CIIMCKA NapaMeTpa 3EYKoBoi Tabniusl onpeaanAeTcd GasobbiM reHepa-
TOPOM 3BYKOBOE Tabnuye. MTioboe npapnsHoe BLIDAMEHHE SENAETCA JAK0HHLIM, K3K YaCTE TASNUHHOND CrMcka
napameTpd. Mo3ponAeToA CobINKE Ha MOotansHBIE NEDEMEHHEE (4K IHAYSHKAE MOTYT OblTh VOTAHOBNEHE CNAELM-
ANbHEIM MHETRYMEHTANBHLIM Startup). Kasnoe BulgakeH e A0M#Ho BhiTe 0OHOIHAYHEIM, KDOME CNyYan coical
reHepaTopa, Kora BaIDaMeHMA QoMsHs DeTE TalnryHeMe corpinEany. NMopAnoK CcoI0andMa ABYKOBLX Tabnumu, He
DETEPMAHHEDBAH, 28 MCEMIOYSHHen TA0NnWUHLIX NapaMeTDos conca! reHepaTopa, KoTOpLIE BCerna creHepupona-
Hed Neped concal reHapaTopor, KOTODGIA HCNoNesayeT WX, B aToM cnydae Tabnuubl, ACNoNsIVeMBIe B KEYeCTRE
napaMeTposa concal redepaTopa, NORBNRIOTCA teped Tabnuued, KoTopaA WCNoNkIYET concat reHepaTop, YTobk
NPEOCTEPATATE LMKNSL| JABHCHMOCTH.

Ha rmobaneHye IBYKOBYD TASNUUY MOMET COCMaTECA JANOMHMHTENE ABYKOS0A TaBNHLE 8 NobomM MHCTRY-
MEHTE WKW Ko0e onegagkn. MMofanesse Jaykobse Tabnulbl QoMmiHe ObiTe CO30aHE W BHRLWANTMIKPODaHE
C OAHHEIMKA BD BREMA MEWLKMANKIALMK OPKECTRA, CHATY NOCNE BhNONHEHWA CNELWANBHOTD MECTDYMEHTANBHOM
starntup.
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HToGb0 CO30aTE IBYKOBYK TA0MKUY, BO-NEpBkix, NONA BHPAKEHHRA OUEHHBANTCA B NCPATKE, KaK OHW NoAB-
MAKTCA B CHRTAKCMCE COMMAacHo npasaknam 8 8.6.7. 3aTem BEblNCAHASTCS ONPELSNEHHbIA MEHREPaTOD ARYKOBOR
TAGENMUE, HAIBAHKEE BO BTOPOM HOSHTWRWKSTODE, HODMATHEHAA CEMAHTHG KR 10N reHepaTopa 38YKoBo Tad-
MLl GETANWIMPDYET, KAk 3IByKoBAA TabnHUua OoM#Ha ColaapaTeCa.

8.5.4 OnepaTop MapwpyTa

<raoule slalement> == route [ <ident> | <identlist= },

<jcfantlist = =» gt | cigentliste
<jcenilist= - =fdant
<ichanilist= N

CONepatop roule CoCTOWT M3 BOHHCTEEHHOMD WOEHTUDHEaTORa, KOTOPLIA CNPEJeNAeT WHHY W NoCNegoRa-
TENEHOCTE OEHOND KK BoNes MHCTPYMEHTANEHBE MMEH, KOTODEIE ONPEGENRIOT KHCTRYMEHTE. ONepaTop Mapllpy-
TA ONPEASNAET, 4TO NEPEYHCTIEHHEIE KHCTDYMEHTE! HE NPOMIBESORT A8YKOBOH BRIBOT HENOCPEACTBEHHO M WX Da-
IYNETATE NOMELLZOTCA B JaHHYI0 WHHY. Kanans! ssIBoga oT MHCTRYMENTOR DAZMELAICTCA B OTASNLHOM KaHane
Wkl MHCTOKDATHBE ONERATORL FOWle HA Ty HE CAMYID WAHY YRAILIBIAT, 470 SEHHBIE WHCTDYMEHRT AMNLHEE
BLIBOOE DOMHHE SbiTh CYMMADOEaHLI Ha WiKHE. MHOMospaTHRIE ONERaToOPR! FOLUlE © OTMWHAKWAMWCE SWCrasi
KAHAN0R, CObINAOWMHICA Ha Ty HE CAMYED LWKHY, HEQDMYCTHME.

Do o GETe MO Kpadiel Me pe 00HD MHCTDYMEHTANEHOE MMA B MHCTRYMEHTANEHOM CNWCEE,

HegonycTyso, 4Tobel onepgaTop ruwls CobiNanca Ha WWHY, KOTOpas He ABMAETCA CNeUWansHoR WHHoR
outout BUs, W aTo HE NPoKCHOIMT B send onepaTtage.

HeaonycTme, 4Tobe anepatop route 0B0aTHNCA K cneyMansHOR widHe noul .

Boe MHCTRYMEHTE, KOTOPLIE HE YyOMUHANTCA B ONSpaTopay rowle, NOMEeWanT Ca0d BRIBCT B CTIEUHaNLHYI0
WiHy oufpll Bus, 38 WCKNDYEHkER MHCTRYMeHTa adidhaerTa, KoTopony Gein oTNEaened outpul_bus. Te e camile
NpABANa A58 A0NYCTIMEX KOMGHHALKMEA KAHANA NPUMEHAKTCA K CNEUMansHod WwWikke oulpul bus, Koroa oneparo-
phl MApWPYTa Db ABHEIME,

8.5.5 send oneparop

<sand stalement=->send|<ident=<expr ist> <namelist=); <namelist=

<namealist=

<axpr lisf=

sehd anepaTop coAJaeT HHCTRYMEHTANEHOR MHCTAHUMPOBAHWE, ONEEOENAET WHHL, 4 ONPESENAET, 4TO HH-
CTPYMEHT, Ha KOTCPEEA CCBNANTOR, MCRONB3YETCA B KAYECTEE NPpoUeccopa 3pdekToR N 3THX WAH,

Boe WHKE B OpKecTpe oNpegenAkTos NPW MCNonk3ceaqyvu send cnepatopoR. HegonycTuWo gnAa onepaTo-
pa, CoBNALWETDCA HA WHHY, YTODE MOKHD Beino 0BpaTHTLCR K WKWHE, KOTODEA HE ONpefenneTes B send onepa-
Tope. MCKmode e RENASTCA CNeLUansHanA WAHa oulou! Bus. KoTODaA BCerna onpeasneHa.

HpeHTrdukarop B 520d oNEpaTope CobINASTCA HA BHCTRYMENT, KOTODEN Gy0eT HCNoNE30eaTECR B KaYecTes
COpalaTLBAKLUETD WWHY MHCTRYMEHNTS, TAKHE HASEAHHOTD WHCTRYMEHTOM 3DderTa. HeT HUKaHO O CHHTAKCHYEC-
KOO PAIMNMYHA MEKTY HHCTRYMEHTaMIA RPdesTa W OpyTiMi MHCTEYMEHTaMI. CIKMcoK HGeHTHIDHKATOD0A CobnaeT-
CA Ha oOHy Wik Bones WikH, K0ToDEIE DoNKHE BeiTe QOCTYNHLIEK ANA MHCTRYMERTa HpderTa yepes ero nput
CTAHOAPTHOR WMA, CREOYOWHMs 0Opason:

Mepewie 7y KEEHanL npul, Kadans 0 4epea ng-1 AENAKTCA My KAHANaMIA NepBEo  WHHE, Ha KOTODYIO
CCbINAKTCR. KaHans fi; Sepea fi+i-1 Ul SENRINTCA 1y EEHanamMe BTOPOM WK, 1 Tak ganes, B obwed cross-
HOCTH i, + 17, 4 .+ 11, Kasank.

Kpome Toro, rpynMndpoRsa WdH 8 inpul Macckee onxHa ChiTe Coenasa QocTyNHGK GNA WHCTpyMeHTa ad-
$EKTa YEPEI B0 CTAHSADTHOE MMA INGERLUE CNeJyHWHM oSpason;

Y MEQBLLY [, IHAYEHHA INGrOUD BCTh 3HAYERKE 1)

¥ HAHANOE 11, Heped A, +1,-1 inGroup ecTe sHavenmne 2,

W Tak Danea, Yepes n, + a, + .o+ 0, C MOCNenHHM 1, 1 aHadqeHsen k.

CNUCOR BbipaMaHia ABMASTCA CNWMCKOM HYNEBREX WMWK Bones /-rafe BeIpaweitd, KoTopRIe 0BECNEYHBaINTCA
ANA UHCTRyseHTa adxdherTa kaK ero nong nagameTea. Nioboe pepaseH e -rale ABNASTCA IAKOHHEIM KAK Y3CTh
ITOND CAWCKS, B YSCTHOCTH NOIBONAGTCA COBNKE HA f-rate MoSansHse NepemMeHHsIE. HYUcno oGesneyeHHBX Bil-
padeHri QONKHo COOTBETCTROBATE HYUCMY NONed NAapaMaTea, onpeaeneHH iy B HHCTRYMEHTAN bHOK CELABNEHKA,
HHAYE, 3TO — CHHTAKCHYECKAR OWwkbEa .

MHCTpyMeHT 2P derTa, yNoMaHyTeIR B Send ONepaTtopea, HyMHD HHCTZHLWECEATE NPH 33Ny CHe OpHecTpa. 3T
HHCTRYMEHTANBHEIE HHCTAHUWPOBaHWE JONMHL CCTATRCA B CWUINE, MoK NPOUSCT CHMHTEIA OPKECTPA HE JaBEpLUMT-
CA. DOHD MHCTRYMEHTANLHOE WHCTAHUH POBAHWE O0M#HO CO30aBaTLCA ONA KaMOore send oneparTopa B OpkecTpe.
Ecni Takos WHCTRYMEHTANBHOE MHCTAHUWDOBSHEE MCNONEIYET fmolf onepatop, MHCTAHUMDOBAHBE YHAYTONAET-
CA. Hekarde A0y rie HIMeHeH A B CDRECTPE HE NDOWIBOGATCA,
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Nitas WWHE, 38 HCENHEHHEM CNeUuraneHoR WiHsl oulout bus, MOMET BuiTe OTNDEBNEHE BONBLWE Ham
QUL oMY MHCTRYMEHTY 3ddberTa Wiy MHCTaHUMpoEaHWAN. B criyYas, Korga npocTol MOEHTHGKaTOR HE MCnonk-
WATCA, HEZOMYCTHUMS OOpaTHTRCA K WkHE © Bones 0QHCH ANWHOK. CneuvansHan wyHa ocutput bus npegcTaand-
eT obpabotey second-fo-finalmost aByE0BOrD NOTOKE. TS MOMET DeiTe OTNRABNEHD TONBKS OOMOMY HHCTRYMEHTY
adderTa. ECnM MHCTRYMEHT CAMOCTORTENEHD HaNPaBNAeTCA WK MCNoNEIVeTCA outbus onepaTopom, TO 3T0 CHH=
Takcuuecsan owwbka. Ecnu outpu!_bus He 0TNDEBNASTEA MHCTDYMEHTY, OH NPEBPALWASTCA B 3BYK B KOHUES UMENa
opkecTpa. Ecnd oulpud Bus OTNRAENAETSA MHCTRYMEHTY, BRIBOE ATOM MHCTDYMENTa NEEBLALLASTCA B ABYE B
KOHLE NEPEIaYA CPKECTPE. ITOMY MHCTRYMEHTY HE PAIPELLMOT WCNONEIoEaTs furnaff onepaTtop.

B cry4ag ecny Yvchno KaHanop BECOA, MONyHeHHED MHCTRYMEHTANLHEIM IKISMINAPOM, OTIMYaeTCA OT
WHPHHE! WWHE Ul W NGER0UD, MCNONBIYIDT NPEEHEE 3Hadedne inchan. B cnyyae ecnu inchan MeHswea, Yyam
YMCNO KAHANOE Ha WHHaX, ODECNeYM BAMLWE BROLD, WCNONbIYIOTCA TONLED MepBse Kadans rchan. B aTom cry-
4ae "GoNONHKTENEHEE" KaHank SENAIKNTCA HYEBLIMA A 4NR feul v Ana inGroup.

Mo EpaiHed Meps 0OHD MMA WKWHBl JONKHD bl Te 0DECNB8YEHD B SEND MHCTRYELMIA.

8.5.6 CneundHKauWa NocneqosaTenbHOCTH

<sequance spacification= -> seguence | <kentlist= ) ;

<idantliisf=,

Onepartop Sequsics NO3R0NRET BNONHWTE CELMGIAKALIAIKD YTIOPADOSSABIHAR Bl NIOMHEHWKA WHCTEYREHT AN b
MHCTAHLUMPOBAHHA NNAMUPOBLLMKDM BRemeny. JnepaTtop identlist oNHCHBRET YACTHYHOR YNORAO0HNEAHHE MK
Habope MHCTDYMEHTOR. ECNM Ha MECTDYMEHT 8 W MHCTRYMEHT b CCRNakiTCA B TOM XE CAMOM CNepaTope Sequence
CNPEabIOYLKM B, TO MHCTAHUMEOBAHAA HHCTRYMEHTA BRINONHAKTCR CTROM NEREaD MHCTaHUHDOBaHMAME HHCTRY-
MeHTa b

ECTi HECKDNEKG NPAEN NOCAEg08aTENEHOCTA N0 YMOMUaHKHI:,

1. CneunaneHeld WHCTPYMEHTANLMBIA SIAFUD WHCTAHUWDYIOT, W MHCTAHUAPOBAHWE -rale BRINOMHASTCA B
CAMOM HaYane OprecTpa.

2. Niobe HHCTPYMEHTANEH LIS JKIEMITTADE], COOTRETCTREYHILUME MHCTRYMEHTY Siarfup, BLNONHAIOTCA CHa-
Yana g onpegenaHHomM LHENS OpKecTDa.

3. Ecni oufput DuUs OTNRARNASTCA MHCTRYMEHTY, HHCTLYMEHTAMNLHOE MHCTAHMUWDOBIHKE, COOTRETCTBYKILLCE
sand onepaTopy SENSETCA NOCMEOHAM MHCTIHUWPORAHHEM, Bl NOMHARMEIM B LMKNS ODKecTpa.

4. [INA Ka%00ro MECTRYMEHTA, HANPARNEHKOTD K WAHE, KOTERAaR OTNDABNASTCA MHCTRYMeHTOM adderTa,
HHCTAHLMDOBAMHA HANPABNEHHOMD MHCTPYMEHTE BLINONHAINTCA MePE0 HHCTAHUMDOBI HUAMK WHCTRYMEHTAE adhdbek-
Ta. ECnK Wikl CO3OaioTCeA, HCMONk3yA foute W 5800 onepartopel, YyNoOpRACHWSaHHE PAIDEWUaaTCA CHHTAKCHYEC-
kW, Ecnv sand onepatop NOCNEq WA, TO WHCTRYMEHTAMNHOE MHCTAHUMPOBAHME BINOMHARTCA NOCTIETHMA.

Mpaeuna 2, 3 N0 YMON4aHAo M 4 MoryT BeiTe NERECNPEIENEHS NP NOMOLWW oNepaTopa sequance. MNpasu-
no 1 HE MOKET BeiTe Nepeonpeganamo.

Ecnu onepaTopsl SSQUence CoIqarnT WAkl B yNopAJ0SUBaAHKK, TO 3TO CUHTakcKHYeckan owwbia. Mobkie
S@1d CNepaTopsl, KOTODLIE ABMAKTCA "obpaTHoR" YaCTEI0 HEABKOMD SENG LAKNE HE KT HrKaKor 3ddekTa.

Ecny nocnegopaTenbHOcTe OBYE MHCTRYMEHTOS HE ONPedenAeTos Npasydnanid NocnedosareneHocTi No
YMOMYaHWIO, WK MHCTAHUMPORAHMA MOTYT OiTh BINOMHEHE B MOG0M NODADKE WA NapannensHo.

HepoamosHo oNpenenTe YNopaao-MBIHHE MHOTCKDATHED MHCTAHLMPOBAHKA TOMD e CAMOro MHCTRYMEH-
Ta. ITH MHCTAHUWDOBAHWA MO T GbiTh BENONHSKEE B MOG0M NOPAINE WIT NapannentHo.

8.6 MHCTpYMEBEHTANBLHOD ONpaoenaHHe

8.6.1 CurTaxcrueckan dopma
instrument definifion= -= instr =ident= § <idenilist= ) [ preset <int= [ <inf>= . ] {
<instr varable declarations> <block= )

¥ MHCTDYMEHTANLHOTO ONDE0ENEHRA BCTE HECKOMEXD INEMEHTOR,

1. MoeHTiprEaTOD, KOTOPBIA ONDEOSMAST HMR MHCTRYMENTA,

2. CNUCoK HYNA WN4 SoNsLWaro KoNWYecTEd MaeHTHOHEATOPoR, KOTOPRIE ONPpedendioT uMeHa ona nonei
NApAMETPE, TAHE HAZBAHHBIX SRS MHCTpYMEHTE,

3. DononHyTensHe# CNIACOK NPELEARHTENLHO YCTAHORNMEHHEX IHAYEHME O Tor, $Tobk cnpeqeniTe MICS
OTOOpaAMEHMA,

4. CNHcoE HYNA WM BOoNbLUUSID KOMMHSCTES HHCTDYMEeHTANBHEX 00 LABNSHAR NEpEMEHHOH,

5. Bnok onepatopoR, Qs gen ALY HCIOMHWAMY D Y HKLHOHANBHOCTE MHCTRYMERTE.

8.6.2 MHCTPYMEHTANLHOR HMA

NexBoiA AOEHTUDHEATOD MOMET CIYHHTE WHCTDYMEHTANLHBIM AMEHEM 38 HCKITOHEHAEM TOTD, YTO MHCTRY-
MEHTANEHOE WMA HE J0MKHD BETL 38peIepEMD0EaHHLIM CNOBOM, HMEHEM BaI0B0rs Koga ONEPAaUMK WK WMEHEM
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GATOROTG FEHEPATODE ABVECBOHE TAENWUEL. AHCTDYMEHTANBHOE HAA MOKET OblTh NEPEMEHHOE B NOKANEHOM MM
rMoGanksHoM KoHTERCTE.

Hi y KaEWx ABYE MHCTRYMEHTOR WK KOOOE ONepauky B OPKECTDE HE GONMHO BhiTh 0OAHSKCEOTD MMEHI.

8.6.3 MNona napasmeTtpa

<idehiflist>-=>

Mons NnapaseTa MHCTREYMEHT A, TAHE Ha3EaHHLIE Bfields, ABNAKTCA MHTERREeRCOM, YERE3 KOTOPRIR HHCTaH=
LUMPYIOT ARCTPYMEHT. B MHcTpysesTansHom koge y plields ecTy CEMaHTURE YPORHS =rale NoKaNbHsIX Nepemes-
HElX. KX aHaYEHWA SONKHE BbiTh YCTAHOBISHE HA WHCTRYMEHTANBHOM WHCTAHUWDOBAHKK, NEpE] CoOIgaHHeam
NOKENEHER NEPEMEHHLIX, CCO0TBETCTEYHILMMI IHAYSHUAMM K38 030 B CTROKE cHeTa, coDsTMn cdeTa, cobeiTumn
AMIDY, send onepaTope WKW RSl oNepaTope. CooTEaTCTEY WKWK HHCTDYRMEHTANLHOMY MHCTAHU MWDo BaHRID,

8.6.4 MNpegsapUTenkbHO YCTAHOBNEHHLIA TEr

Ter presct onpadenAeT NoelEapuTENEHS YCTAHOBMEHHOE YWCNS (N3 ) WHETPYMEHTa. ECni nasMeHeHWA Npa-
rpaats MICY nprbsieaot B notoke MDY 1nk daine MDY ynpapnaowes OpRecTROM, TO NEOTRan sl oSpala90T-
CA K QaHHBIM prese! TEra paanHHHBER HHCTEYMEHTOE. TONBED ¥ OOHOMD MHETRYMEHTE MOHET TbiTh NPEaBaDHTENEHD
YETAHOBMNEHHOS OOHD W TOME YHCNo. ECNK MHOTORDaTHRIE WHETRYMEHRTE B OPRECTRE ONPeOanAT TOT Me CaMisii
preset TEr TO CHHTAKCHYECKK NOCNEgHAMY NDHCEAHEZETCA NPE0EAPHTENEHD YCTaHoaNexHoe Jncno. Ecnu preset
TEl Wit CER3LIBAETCH © ONPEOSnEHHER MHCTRYMEHTOM, TO WHCTDYMEHT HE WMEET HWKAKSTO NPedEapHTENEHD YETa-
HOBMEHHOMD YACTA W HE MOKET GbiTh COCNAH © HIMEHEHWERM NROrpamMtel. Ecne gaeTcs Bonbiie 4es onxH TEr T
HHCTRYBGHT OTBENSET HA DCE NEDEYUCTIEHHLIS NEESEARHTENEHD YCTAHOBNEHHEIS IHAYEHKA,

MpEQBapHTENEHD YCTAHOAMNEHHEE TETH B SADL COOTBETCTEYIOT W NPELEARHTENLHON YCTAHOBKE H 3HAYSHMIO
Gakka nporpammsl B ynpasnesud iDL MNporpama Ha npegeapuTensHoR yoTanoake X, Dask ¥ B cuHTakcuee MDY
SoniHa Beme oh0IHaYEHA KaKk NpenBapHTENEHAA YoTanoska (- 1) "128 + (x - 1) 8 SAOL {TaK kak npeleanH TeNk:-
HEE YCTAHORER 1 DaHKI HyMEPYIOTCA, 3anyckance ¢ 1 8 MIDI.

8.6.5 MHCTPYMEHTANEHLIE 0B LABNEHWA NEPEMEHHON

8.6.5.1 CuHTakcreeckas dopma

<instr variable declarations=> -= <instr varable declarations> <insir variable declaration= <instr variable
declaralions= s NULE =

<insir vanable declaration= - [ <gharing tag> ] ivar <namelist> ;

<instr varable declaralion=> -> [ =sharing tag> | ksig <namelist> ;

<inslr vanable declaration= == aslg <namelisi=

=inglr vanable daclaration= -= <ighlg declaratioh=>

<inslr vanable declaration= -» <sharnng tag> table <identlsi= ;

<instr vanable declaration= == gparray <ident> [<amray lengith= ],

<insir vanable declaration= -> <tablemap declaration=

=gharing tag= == impoits

<sharing tag=> <> gxports

<sharing tag= == imparts exports

tablamap declaration= -> tablemap =ident> [ <identiist> ) ;

MHCTpYMEHTANLHBRA OB BARMNE HMARMK NEDeMEHR0i 0D LARMNREOT NEDEMEHHBIE, KOTODRIE MOMYT WCNOMLIDBETRCA
B pAMEAY MHCTRpYMEeRTA. MoGan nepeMerHan YROoBHA, TAK ¥E KaK ABYECBLE TAGn|uL ablamaps v 3ananiMTenA
AEYHOBOW TA0NWUE, MOMNYT BeiTe 00BLRABNEHE B MHCTRYMEHTE. MIHCTDYMEHTANLHOE 0OBLRBNEHWE NEPEMEHHON ARMA-
BTCA N G LARNEHHEM IBYKOA0M TAGNMUEL WA MMEHEM THNA, KOTODOMY BOIMOEHD NDEO LSS TEYET Ter COBMBCT-
HOTD MENONEADBAHMA, CONEOBONOABMBIA CNACKOM 0D LABNEHARN MMEHA, UM TEroM COBMECTHOMD MCNONLIOAAHKA,
CONPOBOIAERMEIM MapkeHoR fable, CONPoOBOHOAEM0A CIMCKOM MOEHTAMWKATOROR, CobIMNANLLMXCA Ha rMoGank-
HBIE WMKA SYOYLWHME IBYVEOBLIE TISNMUL, WNH 00LABNSHWE MACCHMEa KOSa ONepaUMK, WK onpedenaHse Tabnidsoi
KA.

8.6.5.2 ObwAsneHme aEyKopoH TaBnMuE

CHHTaKCHE W CenManTHka B.5.3.3 CoOepsaT Ana HHCTPYMEHTA NOKANEHEE 38YHOBLIE TaBNWUBLl CO CReye-
LLLM M MCEITIOUE HHAMEA W OONOMHEHMAMM,

MHCTDYMEHT, NOKANEHAA IBYKCESA Tabnuua, OocTyneEd TONLED B NDEOEnas NOKaNLHOrD KOHTEECTa 80w sH-
CTBEMHOTD WHCTRYMEHTANBHOND WHCTAHLADOBAHKA . JT0 OOMEH0 Gl Th COI0AMD W WHWLMAMAZMPOBAHG C DAHHL MIA
B HHCTRYMENTANEHOE BREMA MHCTAHLWDPORIHKA, CRaay NOCMe TOro, K3K 0T NApaMeaTpos Bee0ea 5y Oy T NPUCa0EHEs
AHAHEHAA DHEld | 3T0 MOEET DRiTe YEANEHD H 0CBoDOMOEHD, KOMDA WHCTDYMEHTANEHOE MHCTEHUUDOBAHWE 3806 -
WaeTC,
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He £ama0e BbipaeHUe j-rafe, ABNASTCA JaK0HH LB, K3 H3CTE TABNWYHOrD CNUcka napaMeToa. Coninga Ha
KOMCTaHTLI, piakds, MMNopTHROSaHHEE =rale NEPEMEHHEIR M =rale CTaHZAPTHEE MMeHa pazpewesa. FHCT Ry MeH-
TAMBEHAR WHALKANHIZUWA I8yR080A TA0NKUsl DoN#Ha NEoWIoHTA Ye0e WHCTPYMEHTANEHEIR KOG, W CCuINKa Ha
NOKAMEHBIE =FE1E NEPeMEHHEE 3anpelLAsToR,

8.6.5.3 CHrHaneHbie Nepese s e

CHHTaKCHE M CeMaMTHEa 8.5.3.2 COQep#aT ONA MHCTRYMEHT A NOKANEHEE CHIHANBHBIE NEDEMEHHBIE OO CINe-
DY HOLLMMH MCEMIOHSSHAAMK 1 GONONHEHARMM;

Noganexos 0GLRENEHWE HMEHA CNDE0ENAET, 4TO LOMXHEl CO3TABATECA MAPDKED WMEHH ¥ NPOCTDAHCTED,
PABHOE AHAYEHWK SGWHALE CUIHANA, BLIGENeHHDE ANA BEREMEHHOMD XDAHEHKA B K20 WHCTDYRMEHTANLHOM
HHCTAMUMPOBAHMK, CEAIAHHOM C MHCTRYMEH TANLHEM onpaaanese. NoKansHoe o -ARNEHWE MaCccHBa anpae-
MAET, 4TO GONWEHN COINABATLECA MADKED WMMEH U NPOCTRAHCTEO, PABHOE KOHKDETHOMY KONMHECTEY CUMHANLHLIX
IHAHEHAW, BLlAeNEHHBN B KEHA0M WHCTRYMEHTANLHOM WHCTIHUHEDEAHW K, CEBRIAHHOM C MHCTDYMEHTANbHEIM -
o BT EH MR,

Ter imports iinK exports MOryT MCNoNEINEATECA COBMECTHD C NOKaNsHEM =rale mnv nepesterHon k-rata.
OHA HE QOMHHE KCTONLIOBATECA © d-rale NepeMaHHEMY. ECnK Ter impords ByQeT Menons3I0EaTRCH, TO Nepetat-
HOE FHAYEHIE J0MMHO DETh IAMEHEHD AHTHEHHEM MMOGANEHOA NEDEMEHFDA TOM KE CAMOTO HMEHW B MHCTRYMEH-
TAMNEHOE BREMS MHWUMAMHIZUKA [ZNA i-aie CUIHANEHEX NEPEMEHHBIX ] MITH B Ha3Yane E¥G0N Nepedaqn ynpaane-
HWA (ONA k-rate nepamedibix ). Ter mpoits MOo%eT MCNoNEI0BATECA BNA NOKANLHOrD K-rale nepeMes oA curHana
YOOBHA, OaKe SCNKM HET HWEAKOA MOoSansHoR NEpeMeHHIR TOM Me CAMOTD WMetik. B 3ToM cnydase nosaisigamT,
YTO k-rate NEpEMeHHan YPOBHA MOMET BeiTe HAMEHEHa CTRpoKaMy conliol B cueTe SASL. Ter imports He Qon#ex
HCTONEICEATLCA ANA NOKANLHBK -rale CHHANEHBIX NELEMEHHBIX, BCMK HET MoGaNsHOA NepEMEHHOR TOTO e
RO HBMEHIA.

Ecnu Ter expoits SyAeT MCNoNeIoBATRCA, TO IHAYEHHE MMoSaANEHON NEpEMEHHCH TOMS ME CaMOr WMEHKN
SOMHHO BibiTh JAMEHEHT IHAYEHAEM NOKENEHDA CHIHANLMOA NEDEMEHHOA NOCNE MHCTRYMEHTANLHOH HHKULKANWIE-
LK [ONA Jrate CArHaneHbx NEREMEHHLIX) KK B KOHLE K3¥E0A Neped349 yRpaBneH A (QNA K-rale nepemMessx
curHana). Ter exports He OOMHEH MCNoNEICRATECA, BCNM HET HUKAKoH rMobanEHoR NePeMeHHCOR TOMD Me CaMon
HMIEHH.

Ecnin ona onpegenasHon CArHANEHoR NepesMesHon Tard imports Wdnn exports GynoyT HCnoNsaoBaTeCa,
W BCTe MobanEHan NEPEMERHAA C TEM #E CAMbIM HMEHEM, TO WHEHHA MACCHBa NOKANLHEIX W rofankHsix nepe-
MEHHBIX J0MHHA GbiTe 0OMHAKCES,

Ecnik Ang onpegensHHol NoKansHol NepemMedHol Ter imports He MCNONsIYeToR, TO 80 IHAYEHHE yCTAKAB-
nueaeTch B 0 neped MHCTRY MEHTANLHOR MHALAANHISLMER,

Ecnii anA cnpedensHEor NoKansHors NepeMeHHoro 00 LAENeHHA TEM impors W @xoots HE HENoNEIYIOTCA,
Jake @CIH SCTs MOGANEHAR NEPEMERHAR TOMD XE CAMOTD MIMEHH, MEXTY ITHMK JBYMA NEPEMEHHBIMIA HET HHKa-
KOTD CEMANTMSECKOND OTHOWEHWA. KOHCTEYKEMA ABNASTCR CHHTAKCHSECKN 3aK0HHON.

8.6.5.4 3anonHuTeNs IBYKOBIA TAENHUBI

COBMECTHO TEMW IMPOors K exports MOryT MCNoNe3I0BATECA K CCuINOYHEIM MNOSaNsHEM M BYayULMM IBYKO=
Bk TREMNMUAM. B 3TOM CNydas, NoEansHoe 0EEABNEHWE TAGNHYHOA CObINKK HATLIBAKT JANONHKTENEM IBYKOBON
TaGNUs . DNpe0enaHy e JAN0NHRTENR 3BYKoa0R TABNKUE HE CONSDMMHT NONHOE GNPEJENEHRE IBYKOBOA TabnkMUsI,
a TONsKD CChlNKy Ha robansHoe 1Ny Dyaywes WA IBYKOBOK TabnHUks.

Ecrik MCNoMbIyETCA TaNsKo TEN IMports, 1 8CcTe MoBansHan I8yKoean Tabnuua C TemM #a CaMblsd WMEHE, TO
B MHCTRYMEHTANBHOE BPEMA MHCTAHUMDOBAHWA TEKYWEs COOEpMaHHE rMobankHoN IBYKOBOA TABNHLE KOMMEYaT-
CA B NOKANLHMYI0 SBYEOBYID TAONAUY C TEM HE HMEHENM.

Ecnuv cogepeanye modansHod IeyKoBoH TA0NULL MAMEHASTCA NOCNE TOrD KaK ONpaaeneHH0 MHCTRYMEH-
TAMBHDE HHCTAMULKMPOBAKWE, CObINAKUEETR Ha MODaneEHYID IBYKORYK TAGNKUY, CO30AH0, HOBDE CONEQHAHME
rnofansHoE 2BYKOBOH TAGNWUBl He JONMHD BiiTe CEONHPOBAHD B MHCTPYMEHTANLHOE HHCTAHUMPOBEAHWE. ECni
COOepwaH e NoOKankHOR IBYKOB0R Tabndbl BY0eT MaMEHEHD, TO 3TH HIMEHEHHA HE O0MEH BeiTE OTPANKEHE! B
rnoGaneEHoN I8yE0soh Tabnrue.

Ecnu Terd impors ¥ eXports MCNoNs3yIoTeA 1 8CTe rMobankHan 3pyK0Bas TAGNKMUa ¢ TEmM #E CAMbIM HMa-
HER, TO B MHCTRYMEHTANLHOE BEDEMA MHCTAHUWDORAHKA M B HAYANE KO0l Nepedaqdn yNpaaneHis TekyLes
cofepManne mMobaneHoR 38yKoBoi TabN« UL JeNaeTcA QOCTYNHEIM GNA NOKaNsEH0A 3IBYEOR0N TA0NMUSEI C TeM HE
Wmeken. "denaetchd AoCTyNHER" B NPEdsldywes NoegnoMedid 03HaYaaT, 4To GOCTYN MomeT ObiTe B GOpMe
KONHPOBAHAA GaHHEX W3 OOHON IBYKOBOE TAGMMLL! B ADTYIO KK CoRMKOA YE3IATENA Ha NPOCTPaHCTED NaMATH,
MW MIoG0H JKEMBANEHTHOR peandaauMer. B KoHUE MHCTRYMEHTANBHOMD MHCTAHUADDEAGHKE 1M B KOHUE K3#O0R
napedasy yNpasneHia TeKyLEs COOemEaHne NoKansHon 3By KOESA TabNHUL TAK #e A8nNasToA JOCTyHbIM OA
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rMoBaneHod IBYVECE0N TABNHUE C TEM ¥E CaMbiM WMeHan. B cnyyae, ecnu aayveopad Tabnyua MaKMeHAeTCA &
CEHOM WHCTDYMEHTANBHOM IKISMINADE M HE YEIIAHD TONHO KOGOa, 3T MIMEHEHNA Dy0yT BIMaOMMe B GpYTHY
HHCTRYMEHTANEHLIX IKIEMNINARIE, TO TS DOMKHO DTk HE NOXKE, e CREAYIOWIWE WHIKN OPEECTDE ([DalpewaaT-
CA DbiTh B TOM M2 CAMOM LMKNE OpRecTpal.

He 0onyCcTHMo MCnoNsIoeaTe 0OMH TONEKD TEr @xports AR IAnonHTENA J8YK0B0H Tadnuus.

Ecnu Ter imports HCNoNeBIYeTCA H HET HHKaKoR rmobankHof 38y KOBOH TAENMUEE C TEM ¥E HMEHEM, TO CChina-
HITCA Ha DyOyLWyss 3BYKORY KD TabnKuy, koTopan Gyoet a noToxe GWToE. Koraa MHCTRYMEHT MHCTaHUMPYIOT, Cogdap-
HAMWE HOROH IBYKOB0A TAONMULI B NOTOoKE DUTOE C TEM ¥ HMEHEM DOMEHD DRiTe CKONKPOBAHD B NOKANLHYIO
IEYHOAYVIO TAANKUY. ECNM HYEaKaA 38vKOBAA TAENMLA B NOTOKS DUTOB C TEM ME CAMBIM HMEHEM BO BPEMA KHCTRY-
MEHTANEHSM HHCTAHUMDOSaHKMA He Beura 3anonHesa, To NoToK SUToR HeaonyoTHM. Ecnik aeykopas Tabnuua mame-
HASTCR, ODECNeYMBaR HOBYIO IEYKOEYKD TAOMMLY C TEM KE CAMEM HMEHEM NDW MCNONL3I0EaHAM fable cTpoKK @
NoTokES BUTOR, TO CCBINKA CPAJY MAMEHABTCA HA HOBYEY ABRYEDEYEE TABNMLY.

He A0nyCTHMO WCNONEA0BATE TEM SX00AS, BCNM HET HMKAKoR rmofans ol 3EYKOBOR Tabnuubl C T Ke
CAMEM MMEHEM.

8.6.5.5 O0pApneHHe MaccHBa Ko4a onepauud

Maccue Kofa onepaday WnK oparay obbaBNEHME 05 EARNAST HECKOMNBKD COCTOAHWA KOOA ONEpALMM, KOTo-
DL MOTYT HCNONBICAATECR TEKYLLMM WHCTLYMEHTOM MNK KOO0M anepaumi. DERAsMMA CoCTOAHWA ITHM Croco-
BOM, OCTYI K HKM JOCTYNEH Y2ped cparay Beipasedye. MaeHTHDMEaTop B 0D LABNEHAH A0MHEH DRTh HMEHEM
GaanRoro Koda onepaulkdd Mhd onpedensd NonNe30saTenem koga onepaukdk B JpyroM MecTe B oprecTpe. dnuHa
MaccHea oOLARNART CEONEKD COCTORHMA MMEETCA ANA JOCTYNA K 0DaiTa)y B NoKansHom Gnoxe koga. 3To JonHHo
ObiTh UENOYACTIEHHOE SHEUSHWE KNA CNeUransHee Terd inchanmes Mnn awtchannels.

Ecnu Bonkwe Yem ogeo oparray 0fwABNEHWe CobINAaTCA Ha TO Me CAMOE MMA KOOa ONepaLWiK B MHCTDY-
MEHTE MNK KOOE ONepauMi, To 3T — CHHTaKCHYECKaA owmubKa.

8.6.5.6 TabnuyHoe onpedeneHne KapTk

<table map definifion= -= tablemap <ident= | <identiist= )

TatnudHan KapTa ARNAGTCA CTRYETYRONA OaMHEIX, NOABONAKLLEHA KOCBEHHYID CORMKY 3RYKOBREY TA0NMY Ye-
pEI HOTAUWD Macckea. MOeHTWDHMEaTOD HaREaRT TABNMYHYIO KaRTY, ¥ 3T0 HE O0MHMHO OkiTh MMeHaK moboi
DEYToN CHMHAMEHOR NEREMEHHDA MNK QPYTOND (NPAaHMYEHHOTD CNOBA B NOKANBHOM KoHTeRcTe . SR MoeHTHgw-
KATOPOE O38T MHOM MMEH 2BYKOROA TABNMUE ONA WCNONBI0BAHWA C TABNMYHONA KIDTON. Kawaoe W3 aTHE eH
DOMHHO COOTRETCTROOAT B ONPEASNSHHOMY IAN0ONHKTEMI0 MK 38YECE0A TABNKUSL! B NEe0anax TEKYLLErD KOHTEK-
cra. Tablemap ofbAenedre pmoxeT NpUbETe NpEXGE, NOCNE, KK NOCpegM oDeARNEHHA ABYKOBOH TaBNMUE! 1K
IANOMAHUTENSA 38yKORONA TAENKYSL B MHCTRYMaHTe. Ha Boe 3eyoBme TabnMLke B NDe0Enax MHCTRYMEHTE MONHO
COCMATLCA B Iabiamap HEaasucUMO OT CHHTAKCHYBCKOND DaiMeleHMa tablamap.

Korga wMA tablemap WononNsayveTcA B CobIMOYHOM MaCCHBOM BRIDANEHIAK, HHOSKE BeIDakeHIAR onpegenaaT
K K3E0M 13 3aYKOBR TaBnKy B cnucke 0BpallaeTes aslpakedne. Nepean apyyEosad Ta0NKMUa B cNWcke ARNAGTCA
HOMERoM 0, BTODRIM HOMEPROM 1 W TAK Danee.

8.6.6 OnepaTtopkl GnoKa nporpasMmMii

8.6.6.1 CuuTakcHueckan fpopMa

<hiock= -> =gtatement= [ <block= ]

<Blocik=> w2 hWULL>

<stafemant> = <fyalua> = caxpre> !

<statomant= -3 SN |

<statement=> <= if [ =expr= ) [ <block=> )

<statemant> == jf [ <expr=) { <hlock= ) else { <block= }

<statement= - while [ =axpr= ) { <hlock=> }

statement= > inslr <idents | <expr list= ) ;

<statemant> == output | <axpr list= ) ;

<statement= -> gpalialize ( <expriist =) ;

<statement> == guthus § <ident> | <expr lisf= ) ;
<statemant> -> axtand [ <expi> ] ;

<statement= == fumoff

=gxpr s> == <gxpr> [, <axpr lisf>]

=gxpor list= < wMNULL=

bBnok AENAETCA NOCNE008aTENEHOCTRID HYNA KW SoNLlero KonW4ecTea oneparopos. Onepartop JonweH
NEKEATE OOHY M3 KECKONBRMX GOpM, KOTOPBIE NEPEYKChRAINTCR W ONUCEIBAKTCA B NOCNEAYKWAX NoGNyHETaX.
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Y Kamnoro onepatopa ecTh NPaBknag ypoBHed CcemMadTHEM, YOpasnAwlMy yDooHewm onepaTopa, npasuMna
KOHTERCTOR YROBHA, B KOTOPEEX 3TO A0NYCTHMO M BEEMEHA, B KOTORERE OOMKHE BEINONHATECA DAY HEIE Sy OEoM-
MOHEH TR,

HToGk BeINONHWTE GNoK ONepaTopoE Ha oNpedenaHHoM YRoRHE, KaMOdsA onepaTtop & npaaenax Grnoka
OOMNAEH BeNONHATECA B TAKOM NOpAQKE, YTofsl 3TO NPWBENG K BLINCMKEHWID ONERATOROE NOCNEN0BaATE kMO
B NAHERHCM NODALEES.

8.6.6.2 NpuceoeHne

<lvalua= <> <fdent>

<lvalue= <> wjigdent> [ <expr= |

lvalue vnu aHaYeHUe NEBoR CTOPOME 0G0IHAYART CHIHAEHYR TEPEMEHIYED WITH NEPEMEHHEIE, IHIYEHMA
KOTOPLIX JOMKHE: ToiTh M3MEHEHE. value MOMET BuiTe NOKANEHLIM HKMEHE NepeMEHHoN. KorLa oboIHaYanTea
MECTA XPAHEHWA, CERIAMHEIE C 3THM BMEHEM. lvalue MoReT Tamke BeiTe NOKANEHBIM UMEHEM MACCHBa, KOTDA
CBOIHAYAETOA MECTO ONA XPAHEHHA MACCHBA. WALk MORET TAKME DRiTe & JUHCTEEHHBIM 378 MEHTOM NOXANEHOM
Maccvea, 0DoIHAYEHH bIM HHOEECOM HIMEHW NOKANsHOM MacckHba. value ne gonwed SeiTe TaGNHYHCR CoBINKOR
HNu lablemap BoipaweHden. fvalle He GonweH DTk CTAHOADTHRIM WMeHeM Epose chiysace MIDICI vni
params.

Ecni ivalug 0S03HaYHT BECE MACCHE, TO BbIPANMEHWE NPAB0H CTOROHE NEHCBOEHWA JoMN#HMo 0boaHadaTeCA
MACCHREOM C TOW ME ANWHOR MO @QUHMYHEBM IHAYEHHEM, WHEYE KOHCTRYILWA CHHTAKCHUYECKIA HeaonyCTHE.
B cnyuae, ecni value 32BMCHT OT BLIYHUCNEHHA BRPAKEHHE NPAB0H CTOPOHE! (HANDHUMED, BCNA BECE MACCHD
YMHOMAETCR COOHHM M3 B0 ANEMEHTOR), lvalie HeonpeneneH_

Ecni ivalue 0803HaYaeT gUHWYHOE JHIYSHWE, TO BeIDaMeHWE NDAB0A CTOPOHE NPUCEDEHHA O0nHH 060-
IHAYMTE SAWHUYHOE IHAYEHUE, HHAYE KOHCTDYELMA CHHTAKCWYECKI HEOoMmyCTHMAE.

BenvurHa fvalug AENASTCA BENHYAHCH CHIHANEHOH NEDeMEHHOH, 8CNH HET MHOSKCIWMH, HITH BRNWYKHOR
CUMHANEHOMD MACCHBa, 0B0IHAYEHHOTD CUMHANLHOW NEDEMEHHOR U YDOBHEM WHOSKCALMH, BCNW 8CTE MHIEK-
CauMA.

YponeHs ONEpaTopa ABNASTCA YDOBHEM alle, OOHaKo, ONBPAaTOR HEOONYCTAM, ECNW VROBEHL MPAB0E CTO-
poHE BeiCTpee, YoM ypoBseHs value.

MpyUcEOEHKBE OOMEHD BRNONHATECA CNEgYOLWM oDpasom:

B kamool nepegade Yepas onepatop, NPoOMCKOOALeH Ha PABHEX YPORHAX NPWUCROEHNMA, DOMEHD DblTe
CUBHEHD NPABE0E BEIDAEEHAE CTOPOHE. JATEM MECTO ANA XpaHeHHA, 0DoaHa%eHHoE lraitue, Do+ Mo Deime 0hHoR-
neHs, 4ToG6! BETe PABHBIM 3HESEHWID NDaRoTo Bl pameHdA. Ecnn value 0G0aHaYKT BECH MECTHE, M BalpakeHue
NEAEoE CTOPOHSE! S80UHAYHOE IHAYEHWE, TO KAKO0E K3 IHAYEHHA L0000 M3 ANEMEHTOR MACCHES O0NMHE DblTh
MIMEHEHD HA BOWHMHHOE IHIYEHNE NPAB0A CTOPOME.

8.6.6.3 Hynesoe NpHMcEoe e

<statemeant> = CEXOF

HyNesoe NOMCEORHHE COOED#HMT TONLKD Bpakedne. 3To 0DeCneyrBaInT K006 ONepaUUK, ¥ KOTODBIX HET
NoNEIHLX BOIBPALASMEIX IHAYEHWA, M OHM HE MCNOMNBI0BANKCE B KOHTEKCTE NPUCEOeHMA DMETHRHOH nepe-
MEHHOH,

YpopEHE ONepaTopa SENAETCA YPOBHEM BRIDEKEHIA. BolDameHie MOMET DulTe O0HOIHASHEIM UITH OLEHEH0
MACCHBOM. 3To HE J0MmEHa DbiTe TAGNWYHAA CobIMKA.

Hynepo: MpUCE0e e DOMEH0 BRINMONHATECA CHedyiolwaK obpaion:

B kawool nepenade Yepes onapatop, NPoMCX0OALed HA PABHEE YROBHRE NPHUCEOEHWA, OOMEHD BbiTe
OLUEHEHD BhlDEMEHAE,

BE.G.4f

<statement=> == if { wexpr= ) { <block= )

iFonepaTtop NOIRONAST YONOaHY0 OLEHKY GNoka Nporpasmsl. Buipameswe, KOTOpoe TECTUPYETCA B i onapa-
TOPE HATLIBAMKT BkiDEKEHHEM SALLATE.

YooneHs oneparopa ABNASTCA YLORHEM BhIDAMEHHA JALLMTE UK YDORHEM CaMore DecTpOro aneparopa
B JALLMLLEHEOM GNoKE Koma.

He gonycTuMo AnA SNoKa NDorpansded, KoTOpEIM YIRaEnseT if oneparop, cofepears onepaTopsl Megnes-
HEE, YEM Bbl DAMEHWE 33 WMT L. HeaonycTHMo ana mobor 3 onepatopos B Gnoke NPOrpasmisl, KOToDsIM yNpae-
NAKT, COO0EEMATE KO0k OMEPaUMM, HOTOPEIE BNy Dbl BRIMONHEHE! MEOTEHHER, YEM Bhl DAKEHME I3WMT . Bripa-
HEHWE JAWM TR ZOMHEHS BT OOHOIHEYHEBIM BhLIDEME HASM.
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ifonepaTop Jon#eH BhiNONHATECA CNEdyKWWM M oGpasom:;

B kaxgoi nepegadve Yepel onepaTop, NPoOMCXOOAWER HE PEBHEX YLOBHAX NPWCBORHKA, ACMEHD Dbt
OUEHEHD BIJEMEHWE ITWHM T, ECNK ONepaTop 33WKTL B SNpeaenaHiol NEpeiaqde oUsHEH HeHyNEBBRIM JHIYEHM-
&M, To BNox Nporpamads ACmees DeITE OUEMEH Ha YROBHE, COOTBETCTRYIOWER TOWH NEpegaqe.

Ecnik 8 Gnoke, 8siNOnNHAOWKMACA B a-rafe |nd K-ralte, ecTe -rafe onepatopsl, 9TH oNepaTops QonH#HE GhlTs
BaINONHEHE TOMNLED B NERELIA a3,

Ecnn B GNoke. BeINONHAKWEACR B a-rale, 8cTh ONEPaToDE K-rale, 3TH ONEPaTopkl QoM Hbl GbiTh BLIMNONHE-
Hbl TONLED B NepBbId paa, korga Grnok BsNonHReTc 8 Keyola,

8.6.6.53 Elsa

<statement= <= Jf [ =expr=) { <block= } alze { <block= }

Else oneparop NoIBCNAET QHakOHKTMEYID OUBHKY OBYx GNoxoa nporpamss, BelipameHue, KoTopoe TeCTHpY-
ETCA B ONEPATOPE, HAZLIBAKT BLIDIHEHHEM JALWLH TSI,

YDOBREHE ONEPATOPA ABMNSETCA YPOBHEM BIDAMEHMS JALLWTE, MNK YDOSHERM CaMors SEICTROND GNEpaTopa &
NEPBEoM JALLMLIEHHDS EMNOKe MEOrEamM M, HAW YDOEHEM CaMors BLICTROrD CNEpaTtopa B0 BTOROM 3ALMLEHHDM
CNoKe NpOrpanMsk,

Elze me0onycTHMO ONA GNokos NOorpamiel, KOTOPEIR ONEPATOR &5 NEWKAALIBAET Co0ep#aTe Dones man-
NEHHEIE CNEQATODG], HEM BelRaXEHNE 33 WHTe, HegonycTrme gna moborg 13 oneparopos 8 Bno=ax NporpasmMesl,
KOTODLIBW YNPaBNAKRT, COOEp#aTE KOOl SNealKui, KOToPE BN Db BENCNHEHE MEQNEHHEE, YOM BhIDAMEHAE
IAWMATE. BripakeHte 33K T A0NHEH S0l Th 00HOSHAYHLIM BRIDAREHHEM.

Elze cnepatop QOMMeH BENoNHATECA CReqysunn obpasom.

B kamool nepeiaqe Yeped oNnepaTtop, NPoUMcXOOALLER Ha PaABHEX YROBHAR NPUCBOEHRA, NOMEHD BT
OLUEHEHD BEIDEHEHWE JALMTE. ECNH BeIDameHME JALW Tl B ONDESENaHHON NEPEaYE OUSHEHD HEHYEBEM IHa-
HYEHHEK, TO NEPEERA JaWULEHHEIR BNoK Nporpasisl Jomses SeiTe Ha YPOBHE COCTRETCTRYIOWEM 3TON Nepenade.
EcnK cneparop salnTsl 8 onpegdenadiorl nepegade cHYNTE, TO KAk OkIA ONepaTop Bo BTODOM JALMUISHHOM
Groke Nporpamsb 0onHeH DeTe oOHyNeH.

Ecni 8 GNoke Nporpasmyed, BENONHAKWERCA B 3-rafe wnd k-rafa, ecTe Late ONepaTopel, 3TH Onepatoped
BOM#HE DEiTe BRNOMHEHE TONBKO B NERELIA PA3, KOMGAa GNoK BuINONHASTCH .

Ecni B Gnoke nNporpamstsl, BEN0NHAKWERCA B J-male, 8cTe k-rale oNegaTtopel, 3TH ONepaTopbl JOMmsH|
CbiTe BRNCMHEHE TONLED B NePBBIA pas, KOrga Gnok BEINONHASTCA B Koy,

8.6.6.6 While

<statement= == while | <axpr= ) { <block= }

While oneparop noasonAet Gnoky NEorpamMmisl SbiTe YCNOBHO OUSHEHHEIM HECKONLEC Pa3 B OOHOM YPOBHE
nepegas. BeipasaHye, KOTOpoe TECTHUPYETCA B Wihilg CNEpaTops HAskiBamT Dbl DAMEHHEM JAWW T

YooBeHes while onepartopa ABNRETCE YPOBHEM BhIDEMEHNA 3aLWTE.

He gonycTysso OnA BNoKa nporpaMms, KOTSOEM YNPaeEnseT whils onepatop, CoOepmars onepartopkl, KOTo-
PhiE PAGOTAKT Ha YPOBHE, KDOME YDOBHA BeIDAMEHWA 38WWTE. He gonycTimo ana moboro 43 onepatopos &
Gnoke NPOTDEMMEl, EOTODBIM YIREBNAKT, COOSMKATE KOO ONEPALHMK, KOTOPLIE B NCAHRIOTCA HA YPOBHE, KDOMe
YPOEHA BhiPAMEHWA JAWHTE . Beipake e 38l Tel OMKHO GhiTe OQHOIHAYHLIM BLpaEEaHHer. He J0nyCcTHso
ANA BulDa¥EHKA JaWH Tl COAep#ars Daloosie kogE onepagus specialop.

While oneparop OoMseH BeINONHATECA CNedyowMs ofpasom:

B kaxgol nepefade 4eped oNepatop, NPoMcXOOALLER Ha DaBHEEX YDOBHRX NPHUCBOEHKA, OOMmEHD GbiTh
OLEHEND BEIDEMEHWE IAWHTH,. ECNM BepaxeHde 3alUWTE B ONPafenesHHoi Nepedads OUeHEHD B HEHYNEBOE
IHAHEHAE, TO KA LR ON2paTop B IalHWeHHOM GNoKe NPOrPaMmesl GoMHeH GeiTe CUBHEH COMacHs onpeaenasd-
HBIK NPEBANAK GAA 3TOM ONERATORE. W IATEM BEDEMEHWE IALHT L MePE0UEHHBAKT, BRINONHAS MTEDALMIA, NOKa
BIpAMEHHE 3AWMTE HE SOHYNMTCA.

8.6.8.7 Instr

<statement> = Insir <ident> (<expr list=);

instr oNepaTop NoInoNAST HHCTRYMEHTANEHOMY MHCTAHUWPOBIHWKD QWHAMHAYSCKH CO3038aTE ADYTHE MHCT-
EYMEHTAMNEHLIE HHCTAHUMDOBARMA ONA METOJ0E CHHTAETIHECKDN NPOW3BOOHTENLEHOCTI MITH HepapXH4eckore npeag-
cTaeneHyA. O CocToMT M3 wdesTndimkaTopa, 0Spalaowenics K MHCTRYMEHTY, CNPEganeHHoMy B TeKYLLEW op-
KECTPE, 3308 KK, NPOJONEKTENLHOCTH 14 CMACKA Bbl PEKEHWA, ONDegenAKWHE NEpaMeT bl HHCTDYMEHTA Ha KO-
TOPLIA CCBMAKTCR.

ECid 4HCNo BRpaMeHdi B CMCKS BelDAMEHHA HE J8a WNi Donswe Yem Y4cno piields, NpMHATORS MHCTRY-
MEHTOM H3 KOTOPBIA CORMAKITSA, TS 3T0 CHHTAKCWHECKAR oWwkbsa, Kaxgoe asipakeHie B CNWCHE DeIDaMeHra
BONKHD DBiTh OOHOIHEYHLIM BEPANEHAEM.
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¥ooeeHe (Rslr oNepaTopa ABNAETCA YPOBHEW CAMOrD BeICTROMN BRPEMEHUA B CNMCHE BLIDAKSHKA WMWK Yo B-
HER BlDEMEHAA JALETE], KW YPOBEHER KOOA OREpaliH.

instr oNepartop GoM+eH BLNONHATECA CNegyidm obpasonm.

B ka0l nepanade Yepea onegaTon, NEoHCKoDAWLEN Ha DABHEX YDOBHAE NOAWCESEHHA, DUEHWBRETCA Kak-
DO 13 BEPAMEHWA B CIACKE BEpaEeHAA. HOBDE HHCTDYMERTANBHOE CODBTIAE PEMNACTRMDYETCA B NNEHMPOBLLMEE.
Bpera H080ro MHCTRYMEHTRMNEHOMT CO0GTHA SENSETCA CYMMOH TEKYLLEND BRRMEHI OPKECTDA W BEMAYMHE N pRD-
o BLIPAMEHUA B CNWMCHE BRpa%eHda MacWTatupyeMors TeRy LW MM riodantH i Temnom. NpogomsEuTensHocTE
HOBOTD MHCTEYMEHTANLHOND COGLI THA ABNAETCA IHASEHWEM BTOROTD BuIDEHEHWA B CIHCKE BLiDAKEHHA. IHAYEHWA
£ NOREA 0NA HOBOMD MHCTRYMEHTANBHOMD CODRTHR AENANTCR IHAYEHHREMA OCTAMILKACA BRIPAXEHWRA B CNIHCKE
BLIPAMEHHAA. ¥ IHAYEHWA NELBLIX W BTOPEIX BEpaXeHKi 8CTE MOOYNM ¥IAD08 CHETA, M OHK MaCWTASHPYTCA
COrnacHo GakTHYECKOMY TEMNY OpKECTPa.

HoemoysHde NPOMCXOOMT, KOMGa 3a0epsEa (NEPEOE BEPAKEHWE B CNHCKE BhIDAMEHNA) MEHLLLE, YEM NDo-
SOMKHTEMEHOCTE NEPYOAA YNPaBNEHKWes OpKECTRa. B 3TomM chy4as, MHCTRyMERTANEHOE COORITHME HE COI03ETCA,
HO HODOE HHCTRYMEHTANEHGE HHCTAHUWPOBAHWE SLIMD CRa3y Co3gaH0. NpoIon#HTENEHOCTE HOBOND MHCTaHL DD
BAHWA ARMASTCA IHAHSHWEM BTOROMD BRIDAMEHHA B CMCKE BRDAMEHIAR, 1 IHAYEHHA MHCTPYMEHT AMLHEEX D-NCRei
B HOBOM HHCTRHUADCBAHMM YCT2RHABNMBAKITCA B IHFYEHHE OCTAIOWHECH Bhl DAaMEHHA,

B aToM cnyYas Nepegaqa i-rafe, NocpedcTBoM HOBOoMD MHCTAHUAWPOBaHWA MHCTDYMEHTA J0MKHE BRINONHATE-
CA HENOCPEOCTEEHHD NOCNE Bro CoaNaHHA, NPEHas, H8M BeINaNHAKTCA CNEpaTopkl 0T GNoKA Nporpasiel, codap-
walgero nstronepatop. [obuie MaMeHeHrA B MoBanbHsLie NepeMeHHEE (-ale, CIeNaHHBIE B HOB0M JIEMINADE
BO BOEMMA MEREOaYK Frafe, HE NPMINAINTCE B 3TOM MHCTDYRMeHTE {"caller") (Nepemertble -rate, AMNopTHEOBAHHEE
W3 rMOGaNEHOND KOHTEKCTE, YCTAHABNKBEIIOTCS TOMNBLKS B0 BOEMA NEPEA3SH WHALWANHIALKK Ka#HA0M0 JKISMANApa
M HAKONOa HE HIMaHATCR Noane ).

Y OWHAMWYECKH COINABAEMOTD KHHCTDYMEHTa eCTe JocTyn k MIDVcE (8.6.8.9), MIDHouch (B.6.8.10),
AMIDIbend (8.6.8.11), channel (8 .6.8.12) u preset (B.6.6.13) CTaHOARTHOMY MMEHK EM0 NpedWecTESHHKKA. JuHa-
MHECKA CO30ABAE MBI MHCTRYMEHT HE NNaHKWPYETCA ONA 3aBepLUEHEA, KoM0a NpeQWecTEEHHWE SyYIeT 3apapilaH
nag ynpasneHdess A0

8.6.6.8 Oulput

<stafement> == ouput | <expr Nst= ),

Ouiput onNepaTop COAnaeT ayAWCBbIX00 W3 MHCTRYMEHTA, ITOT BoiB0] HE CTAHOBWTCA NPEBPALWEHHEIM
HEMOCPeOCTEEHHD B 30YE, 8 CKopee DydepHayeToA Ha oOHoA vk Donee WHHax, OCHOBEZHHEEX N0 WHCTDYELHMAM
SaHHEIX B ONEPaTopax foule W Ha cneynanesHol wuHe owipu! bus No yMonkadmg. Ecnn Tekywee MHCTpymes-
TAMBHDE HHCTEHUWMDOBIHWE SENAETCA 500d CNEPaTOPOM, CCBNAMWMMEA Ha CNeyransHy D WKy output_bus, To
BbIB0, TEKYLWETD WHCTAHLWPOBAHNA CYMMARYET &ro Tak, 4Tobk aulouf Mor Gl Te Npespawey HenocpeiCTBEHHo
B IBYE.

CNHCOE BeiDEMEHAA GOMHEH COQEpHaTsy MO KpaRHER MEDE OOHO BuiDaKEHWE.

YooBHEsM oLt onepaTopa ARNASTCA a-rala.

Boe onepaTopkl OPKECTRA, KOTOREE COBINAMTCA Ha WHHY SUEBLS, MM MapLipyTAIKEYIOTCR N0 YROMHaH K0
K CNELWaneHon wrHe aulipu! bus, By0yT MMETe COBMECTHMOE YCN0 NagasMeTpoR BelDAMEHKS, NpegeTaanAsowe-
Mo KAHAML BRESOS. "COBMECTHMEBIR" 03Ma4a8T YTO, SCnK oUlpUTl ONA ONpeeneH o WiHE DoNBLIG, Yer O0uH
NApPaMETE BEPAMEHIAR, TO ¥ BOEX OPYTHE oulpu! Ha 3Ty LWWHY JOAMHD GblTh TO ME CAMOE YHCNG NapameTpos
BRIPAMEHHMA MK TONEKS O0KH NApaMETP Belpake A, HMcno Kasancs creuHansHoN WkHe outpul Bus gonmHo
ObiTh TEM HE CaAMbIM, KK NAPAMETD ¥ IMoGansHoR NepeMeH N ouichannels W oUli, MCNoMbIYe M08 HHCT Y MEH-
TarH, 1 GYAeT CORMECTMMBIM C 3THK YHCNOM KAHAN0E.

Ouiput oNepaTop BRENOMNHAGTCA CRedyviowiaM obpaaos.

B kamgom k-rale NpoxogaT Heped BexogHoN Gydep C YMCcnon K3Hanos, onpegeneHislx Npasuiamd s 7.3.3.5.2,
TG OBHYIHTE IHAYEHWA. KaMGLE YpOBEHs NPOXOOWT Y42PEes oNegaTop, i NApaMEeT sl BuiDameH A A0MmHHE DT
OUEHEHLI. 3HAYEHMA NApaMETPa BRPAKEHWA J0MEHEl BbiTe NOMEWEHE B BLiX0OHCH Dydep. Ecnn asademne v
oulput onepatopa GyaeT DoNblUE, Yes 0JHD BepakeHse NaApameTpa, To JHEYEHWME Ka GO0 NagameTpa GoimmHD
CbiTe 300aBNEHs K TEKYLLEMY IHIYEHHID Bex0aHors Byhepa B COOTRETCTRYIIWEM KaHane. EcnK v output onepa-
Topa BY0eT TONSKO 0AHS BRIpEMEHWS NAPAMETPA, TO IHAYEHWE 3TOMD BRIPSMEHHA JorsHe BeTe gobanneHo &
TEKYLLEMY IHESEHIMID BeIX0AHorD Syhepa B KawooM Kakans,

MapaMaTpil BePEHeHWA OUlpuT ONBpaTopa MoryT OeiTe OUEHEHL MACCHEDM, B KOTOROM OTOBDaMEHWE, G-
CAaHHDE B NPEQpOyLWIEM 303a0E, HE OT BbipameHiid, 4Tobk BYeprI0BaTk KaHANL], 8 OT KAHAN0E AHAYEHWA MaCTk-
ga, 4Tobk DyepHI0BaTE KaHanNsl.

Ham gk yposeHs NE0X00AT YE0Ed MHCTRYMEHTANEHOE HHCTAHLWPOBAHKE BO BDEMS, ONPEJEnaHHOE OpKac-
TEOM. 3HAHEHNA B BLXogH0M Gydhepe qon# sl BsiTe J00aaneHs KAHAN0M K TERYLLEMY 3HIYEHAD WIAHE KA WAH,
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HA KOTODLIE CCRINAETCA BhiPEHMEHNE MOLE MM BRDAMEHNA, HA KOTOPRE TAKKES CORNABTCR 3TOT WHCTDYMEHT. ECi
we BygeT onepaTopOB roule, TO IHAYEHHE B BeixodHom OGydepe gonwHe OsiTe JoCaBnesHsl kaHanom K
TEEYLLEMY IHAHEHRIO CHEURaNEHoR WAHE ouipul bus. ECNW 3T0 WHCTDYMEHTANLHOE MHCTAHUW POEaHIKE, CO303-
BAGMOE CCEUEONA HA CNEUMansHyI0 widHy culpulbus B send onepaTope, TO 3HAYEHHA B BeixogHom Gydepe Aana-
OTCA BRIBCO0M ODEECTRA.

8.6.6.9 Spaliaiize

<statemant=-> spalialize (<expr list=);

Spatialize onepaTop NOIRONSET KHCTDYMEHTAM NPOKMABOOMTE 38y spafialised, MCNONbIYA HEHROPMATHEHEE
METO L], KOTOELIE JFBNCAT OT PEANKIALMH.

CNHCOK BbiDERBHAA JONKEH COOBPHATE YETIPE BbipaMeH A, BTopoe, TPETLE W HETEEDTOS HE ACMHHE DiiTe
YOOBEHEM BpaseHHA. [TepBoe Bl paMeH e NpedcTasnAeT ayauocirHan spatialised. BTopoe, aammyT (yron), Ka
KOTOPROMD KCXOQWT IBYVE, MIMEDACTCA B pagHaHax no Yacosol CTpenke oT 0 HenoCpeacTBeHHD Neped chiywaTea-
neki. TpeTee, Yron BoaBsILEHWA, OTEYDA MCKOOWT 3BYE, MIMEPAETCA B paduadax BRepx 0T [ Ha ropraoHTansHom
MECTE CNywaTtens. YeTeeproe, paccToRHME OT MCTOMHKMKA 3BYES, AIMEDASTCA B METEAX 0T NoIMLMA CNyLWLAaTena.
Kaw oo Wa THX YETHPEX BhlDaHEHNA DOMKHD BaiTe 0OHSSHEYHBIM.

YpoReHs spalialize oneparopa ARNAETCA d-rale.

Spatialize onepatop JOMKeH BENoNHATECA CNeqyrwMm odpason.

B KawOomM ypoReHs NOCKOOWT Y803 MHCTPYMEHT, BEIDAKEHWA B CNWCKE BEIPE#EHHA J0NEHEl DETE OUSHE-
Hbl, 3BYHOBOR CHMHAN B NEPEOK BhiPaMaHdy Sonked BeTe NpegeTaanad Cnywatania, kak ecnd B 04 icxagun ar
AINMYTA, NOBBIWEHNA, M PACCTOARKA, JAHHEX B BTOPSIX, TRETRMY W HETEERTEIX BupaMeHnay, HuKaKke Hopra-
THEHLIE TREE0BAHWA HE PACNPOCTRAHAINTCA Ha 3Ty Spatializalion BoIMONHOC TR,

JayK, NPOMABEAEHHEIR Yepel spalialize onepaTop, NPEEPALAETCR HENOCDEOCTEEHHD B BEIBOS ODKECTPA.
Ha 3To HE Gon#HE BNHATE MADLWPYTUIALKM WHGI KW JansHeRWUes MadunyMposaH9Ye B Npegenax opgecTpa.
Ecni spatialize MHOTORPaTHS NOBTSLANTCA B Npegenax 0pEecTpa, TO Pa3NyHbIE 38Y KM O0MEHE ol Th CHMELWaHE
e s NpOCTOR: CYMMUPORaHME Noone spatialisation. EcnM aeyk spaliaiised w non-spatialised Gy 0eT npovanegex
B NpEgeEnax cprecTpa, To BB BoRro IByKa non-spafialised gonwed SuiTe CMEWAH YEPE2 NPoCTOR CYMMIMDO-
BAHHE C PAINWYHEMK 3BYKaME spatialized. HToDE BEMCYHTE 3TO CMELMBAHKME IBVKA, NDOHIBEOEHMOID Yepea
KAMABIA spatialize ONegaTop, KONWYECTED KAHANOE J0MHHD BalTe pABHO rMobansHoMy H9HCyY KAHANOE BblBGOA
CpHECTRA.

8.6.6.10 Outbus

<statemant>-> outhus {<ident>, <axpr list=);

Ouibus onepaTop NoIS0NAET HHCTRYMEHTAM NOMELLATE JUHAMHYECKH PACHETHEE CHMMANL! B WiHsl. MNapa-
KMETD HAEHTHRMKATORE JoM+HaH 0B0aTHTECA K MMEHK LWKHLI, SNPEASNREHH0R C NoMOoW R send onepaTopa B rno-
GansHom Gnoke.

ECnd HET HUK3KWX BEIDAMeHHA B CNHCKE BLIDEEHAA, WNH BCNH HOeHTHDWEATOR He 0D palwasTon i WHHE,
onpefenadHol B rmobansHomM Bnoke C NeMOoLwWwED send onepartopa, To 3T0 CHHTaKCK4eCKan ownbka. Yueno eulpa-
HEHAA B CAMCKE EbPa#esHHa GOMKHD SblTh COBMECTMMD C JDyIHMK CNEPaToRaMH, CobINAWKEMNCH HA 3Ty HE
LK HY.

YooRes outhus onegatopa ARNAETCA F-rale.

Ouitbus cneparop GOMMEH BENCNHATECA CNegycwum chpaiom:

HadOsli yposaHs NQOX00MT Yeped ONepaTop, CNUco: BalDameHa JoneH BulTe oueHed. 3Ha48HWA BsIpa-
HEHWA J0MmEHsl DeiTe GoBapneHel K TEKYLLEMY IHAYEHHI0 WHHBI, HA KOTORYID CCbiNakTea. Ecnn Gy et Gonelue,
HEkt 00RO BHPR#MEHWE B CMMCKE BRIPAXEHKA, TO KEEXO0E IHAYEHHWE BRIDEHEHWA O0NHH0 OslTe Jo00aBNeHT K CooT-
BETCTEYIOLEMY KAHAMY WHHBbI, HA KOTORYIS CCRNaKTCA. EcnK By0aT ToNsKs OOHO BelDakeHHe 8 CNHCKE BRipake-
HIA, TO IHAYEHKWE BbIDAKEHAA GOMKHO GolTe 00 BNEH0 K KA¥O0MY KAHANY LWKHE, HA KOTODYID CoBNanTeA,

BripaeHia B CNMCHE DhIDEHEHWA BMOMYT BbiTh OUSHEHE MATCHDOM .

OwitbLUs ONepaTop HE OOMESEH HCNoNb3CEaTLCA B MHCTRYMEHTE, KOTOPRIA ABNASTCA LENLEH 58nd onepaTtopa,
COLINAKWETSCA HA CNIBUMANEHYID WHY oulpul_bus.

8.6.6.11 Extend

<statemant=-> axtend (<expr=);

Extend onepatop NoIsonAeT MHCTEYMEHT2MEHOMY WHCTAHUHEDBEIHMIO QMHEMHYECKN ¥ONAHATE CBOK Npa-
DOEEWTEMNEHOCTh.

MapamMeTp BblpakeHna He LonseH BeTs ypoRHeM. Bripasesue JonHHo DeiTe 0OH0asaqHsM,

YpoaeHs extend onepartcpa SMNAETCA YPORHEM NAPaAMETPA BLIDAKEHAA.

Extend onepaTop D0MBKEH BRMONHATECA CNeqyiownm 0Goalom.
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Hamosii NpoXoaMT 4epes onepaTop Ha o0HOM YDORHME C yDOBHEM ONEDaToPa, BbipaaH e HOMKHD Bkl T
ouEHEH0. MNpooonHHMTENEHOCTE MHCTRYMEHTANLHOTD MHCTAHUADOSAHHA O0MsHA BsiTE paCLMpEHE KONEHECTREDM
BREMEHH, B CEKYHGAX, O3HHBIX IHAYSHWEM BRIDAKEHMA.

Extend onepaTop He JOMeH BuiNoNHATECA B MHCTRYMEHTE, KOTORLIR COA0aeTCA Kak peayneTaT samd onapa-
TOpa, CObMAMLLErOCA Ha CNELMRansHYI0 WkHyY oufpul bus.

Korna extend oneparop Bea0eyT, CTaH4ARpTHOR MMA dur oNsHo DeiTe 0BHoRNeH, STODE OTPaanTe HOBRYIO
NEoGONHEATENEHOCTE. To BCTe duW = dur + X, I8 ¥ ABMASTCA IHAYSHWEM BEPa%EHHA NapaMeTea.

8.6.6.12 Turnoff

<statement= == funaff

TurmolfonepaTop NOIBONAET MHCTPYMEHTANLHOMY MHCTAHLKPOBIHHIO JHHAMYSECKA IaBepLWIKMTE ceba.

Ypopeus (Wrmolf onepaTtopa ABMNASTCA K-rale.

Tumoff ONepaToD GONHEH BENCOMNHATECA CREAYKIWHM 0GoaIom.

Korga furmoff onepatop QOCTHMHET K-rate, MHCTRYMEHTANLHBIN JKISMANAD 1988 PIUWTCA NoCNe Cnegyrwean
kerate. To @CTe, BCNK TEKYILEE BpEia 0pEacTpa ByoeT T W & NpodorcEnTeNsHOCTE NePaiagdH, TO HHCTDYMEHTAN k-
HOE MHCTAHUMDOBAHKE 3ABEDIUKTCA BO BREMA T+E.

Turmolf onepaTtop HE JormseH OSHORMATE JUr CTAHZAPTHOR HAA.

Turmoff onepaTop HE Q0NHEH BeINCNHATLCH B HHCTRYMEHTANEHOM IKIEMNNARE, KOTOPLIA CO3NASTCA Kak
pEIYNLTAT Se01d ONepaTopa, CoeNMaMWEerotn Ha CnelWaneHyIo Wkky output bus.

MpuMeEYaHNe— umolf CRazy HE YHHTORAST MHCTAHUHPORAHWE, MHCTAHUMPOBAHIME BLINOMHASTCR Q7R 2wE
OOHOA NEPSEaUM oprRacTpa, YToBs NOIBONMTE AHCTREYMEHTENEHOMY BEEMEHH MCCNEO0BaTE Meleased NapaMeHHyY.

8.6.7 BeipameH1a

8.6.7.1 CuHTakcHueckan gpopma

~gxpr=-= <ident=

EXpre-> sumbear=

<@XOr>-> ff=

~gxpr=-= <jdant> [<expr=]

<gxpr=- <igent= (<expr list=)

<@xpr>-> <jdant> [<gxpr>] (<axpr list =)

SEXQFT- SERDIE Y SaKDre] SeXEE

=EXOr- Sgxpr <hinops <expre

<gxpre-=I <axpre

RN - CEEprE

CEXQE- (SExpr)

<gxpr=-> sashf {<axpr Nsf =),

=hinap=-= +

<hinap=-> =

<hinop=-= *

=Binap=-= ¢

<hinops-» ==

<hinop=-x= =

whinap=-» <=

=hinap=-=! =

<hinop=->=>

hinap=e> <

chinop=-> &&

<hinop=-» ||

Bhipa¥eHne MOEET NPHHATE 0OHY M3 HeCKoN:ERMX GopM. Y Eaugod Dopkel BCTe 83 YROBHA CEMAHTMEN,
KOTODLIE ONUCHIBAKT YPOBEHD BEIDAKEHHS © TOYKM ALE8HWA YDOBRHER NOORLIDAREHHA, # OLUEHWEAKT CEMAHTHEY,
KOTORYH) ONUCEIBAIT JHAYSHNA BRIDEHEHHA C TOYKK ADEHMA IHAYEHHA NOOBEIDaEHHA,

8.6.7.2 CBOACTEA BLIpasEaHHi

Hamaoe BepakeHe KoHLEMTYANBHD MApEHDYETCR OBYMA CEONCTBAMK. 810 YLOBEM M WHPMHOA. YDoBREH:
BbIDEHMEHMA ONPegenAeT, Kak BeICTpO IHYaHNE ITOMD Bpase A Morno Bkl timesnTecA. lLnprHa selipakeHna
OMpEgEnNAET, CKONBED KAHANOE 3BYKA WA GPYTHY aHHBX NPELCTARNASTCR BLpamaHyen. B KankgomM TiNe oelipa-
HEHWA YPOBEHE W WHEHHA BRiDaMeHHa JaBKUCAT OT TMNA BbliDAMEHWA M BOIMOMHHD YEORHA W WADHHB KoMOOHEHT-
HiblX NOOBEPaHEHHA.
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8.6.7.3 Mpeumvdekarop

<gxpr= == =fdani=

Bulpaxesie WISHTHRMKAToRa 0003HAY3ET MECTD XDAHEHHA WNH MECTS, KOTOPOE COOBDMMT IHAYEHMA, Co-
XPAHEHHEE B NAMATA. HENBIA CCbINATEEA Ha MORHTROMKATOD, KOTODRIA HE NOABNAETCA B NOKAMESMO0M WHCTRYMEH-
TE WM KOHTEKCTE KOOa OMepaln.

YOOBEHL BEDAKEHHA MOSHTAQUKATCDA ARNSETCA TUROM YDOBHS, B KOTOROM MASHTUDHMKETOD Bulfl 00LARNEH,
MW HEABHD CDEABNRETCA B CNYYAE CTAHOADTHLIX NBEH,

YooseHe fabie noedTudukaTopa i-rafe.

Ecni Mg THdkaTop oBoaHauseH QHHWYHLIM MMEHEM [TO ECTE HE ABNASTCA THNOM MACCHBA), TO IHIAYSHWE
DaIpameHHA KQEHTWEKWKATODE RENJETCA SHAYEHHEM, COXDAHEHHLIM B NAMATA, CBRIAHHCA © 3THM daeHTudKKaTa-
pOM B TEXYLLEM KOHTEKCTE, W WKDMHE DelDaXeHnA papHa 1.

Ecni waeHTidukatop 060aHaqeH HMEHEM MACCHBA, TO IHAYEHUE BRIDAMEHWA MASHTHDMEATODA SRNAETCA
YIOPAQOHEHHOHA NOCNE00BATENEHOCTEK AHAYEHHNA, COXDAHEHHEL B NAMATIA M CEAIAHHLIX C WOeHTHOWEKATODOM B
TEKYLIEM KOHTEKCTE, 1 LWAPKMHA Bl padEHHA ARNSETCA WHMDHHON MacCHEa,

Ecnn naeHTidrkaTop oboaHaqden Tabnuuel, To 3HaYEHWE BeiPEMEHHA HOeHTWPHKATODE ABNRETCA CCBUNKOK
Ha TABNMUY © MdeHen. Y TaBNnYH0A CobINKK WkplkHa 1.

8.6.7 4 MNocToaHHaA BENM<KHa

<@Xpra-> <number>

<@AOr>-> i

Bulpaxesue NoCTOAMHON BENUHIMHE 0D0IHAYIETCA OOHKM HHCTIoM.

YOOBEHE BblPANMEHWMA NOCTOAHMON SEMNWYMHE -ralfe.

LnpHa BeipaseHEa NOCTOAHHON BENHYUHE pasHa 1.

3HaYEHHE NOCTORHHON BRIDEMEHMA ABMAGTCA IHAYEHHEM YHCNa, 0D0aHaYeHHOro KOHCTAHTOR. IHauaHme
MECTOAHHOTD BblDAMEHWA BOET0a ABNSETSA IHAYEHAS M C MNABANLLEHA TOSKOR.

8.6.7.5 Couinka Maccikaa

< @xpr= -=oigdent= [<expr~]

CCoINOUHOE BRDAKEHKE MACCHBA NOIBONAST COENATEL BRG0P OOHOMD IHAYEHNA 1A HECKOMEKHY THAYEHMA
maccHia. MoeHTHQUKATOD MACCHES B CHHTAKCHCE HAILIBAMT WMEHEM MACCHBa, 3 BLIDAMEHNE — WHIEKCHEIM
BEIDAMEHHEM. HEOoMYCTHMO HCNONLI0BATE MOEHTHEKKATOD B CCLINMKE MACCHBA, KOTORAR He o0 BLARMNEHA & No-
KAMEHOM MHCTDYMEHTE WA KOHTRKCTE KOAa ONSpaue MACCHBa, WM ABHO0 HE ONPENeieHbl kAL OLeHEHHOE MACCH-
BOM CTAHIADTHOR MMA WK TaGnuYHan KkapTa.

¥ MHEEKCHOTD BhiPamkes MA WWMPUHA papHa 1.

YooneHs CobNOMHOMND BRPEME HHA MACCHRA ARMNASTCA YROBHEM HMEHA MACCHEA, WNK YLDBEHEM MHOEKCHD-
M0 Bl PaMEHARA.

LMpMHA CoLINDYHOTD BRIpAMEHHA MaccHaa paaqa 1.

ECni MACCKE, Ha KOTOPBIK CCINAKTCA, ABMASTCA MACCHBOM, GUEHEHHEM CHIMANLHOA NEREMEHHDA, TO
IHAYEHWE CCLINOYHOMND BRPAKEHKHA MACCHES ARNASTCA AHAYEHUEM TOMD AMEMEHTE NOCMNELOBATENEHOCTH IHAYE=
HIM B NAMATH MACCHBA, CODTEETCTAVIOWEND IHAYEHHID BRPANMEHAR HHOEECALMA, 02 aneMmedT 0 CooTRaTCTavaT
NEpEoMY IHAYEHWID B NOCHeI0BATENLHOCTH. 3TO — CUUWGKS BDEMEHN BRNONHEHAA, BLNH IHAYEHWE BhiDANEHAA
HHZEKCALMK Messlwe 0, pasHo nnk Bonswe, Yem oGABNEHHLIA DATMED MACCHEA. ECNH BhlDaMe e HHOSKCALMIA
HE ABRMNASTCA WEMLIM SMCN0M, TO OHO OKPYITASTCA K Casmony BRKakomy Lenosy SKucny.

Ecnii MaccuB, Ha KOTODGIA CChiNAMTCA, ABNASTCA TabNWMYHON KAPTOR, TO AHAYEHWE CChiNMOYHOTD BRIDAREHWA
MACCHEE AENAETCA CChINKOM Ha TOT ANEMEHT NOCNEN0EATENLHMOCTH TAEMMY, COOTRETCTEYHLMX JHASEHMIO WHIEK-
CHOM BepakeHna, rge aneselt 0 cooTaaTCTEYET Nepaoi Tatndye a nacnelopaTansHocTH. 310 — owrbka ope-
MEHM BRINONHSHWA, BCNH IHAYEHWE Bl DEEKEHHA HHABKCELIMA — MEHbLe 428 0, paaHo M GonsWwe, 4en ohbaa-
NEHHER paasten TAGNWYHON KApTel. ECNM BRIDaAEHAE MHOSKCALMMA HE ARMNABTCA LEMNbIM YACTOM, TO OHO ORPYINAET-
CA K CAMOMY DNUAKOMY Lenomy 4ucny. TaBNMYHEe CobiMkd MOryT NOSERTECA TONLED B KOO3X ONEDaLMA.

&.6.7.6 Breiaoe £00a onepauHn

<gxpr>-> <jdant> (<expr list>)

BulpaxeHise BuA0Ga K003 Onepaunid NoasonaeT WenoNsaosakkne obpaBoTim dyHKUWOHENLHOCTH, MHKANGY-
NAPOBABLLIeHA B Npegenax Koaa ocnepauui.

MaeHTREMEATOD HAILIBAIOT WAMEHER KOGa ONEpaU Kk, K BLIDAMEHHE NePEYUcnReT akTH4eCKHE NapamMaThk
BLIDEMEHWA BRI30BA K003 onepauMiy. HeaonyeTuo MeronNs30BaTe MOSeHTHEMKATOD, KOTOPLIA He AENASTCA MME-
HenM DaI0BOr0 KOO0a oNepaymi ¥ He ABMASTCA MMEHEM, ONPESenaHHEM NoNEI0EaTenem Koaa onepauui. na
ONpEOENASMBX NCNEICEATENEM KOO0E ONEPaUHK YKMCEno @akTHYeCHMX NapaMeTRoR JONHHO Dbl T TARAM &, KaK
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HACNe POpMANEHLIK NAPAMETECR B ONPEaENeMH K048 onepaui. [nA Ga3oesix K000 enepaguy Gea nepama-d-
HED( CTIMCKOE NapaMeTDoR, YMCno harkTieckii Tpebye My napaMeTpoR MIMEHRETCRA OT Koda onepauMi A0 Koga
onepaury. Ecnd onpeaenaqHis@n QopMansHeil nagaMeTp 8 onpgegenaHdy K008 onegagun Oy 4T MacCueomM, T
COOTEETCTEYVIOWWA PaKTHYSCEWA NAapaMeTR JoneH BkiTh BEa0eHHbIM MACCHBOM BLIDEMEHHEM DABHORN WIMDHHSI.
Ecnu onpeasneHHeR opMansHER NapaseTD B oNPpeaeneHiK Koga onepaldl DypeT Tabnuued, TO CooTRETCTEY-
WA RAaKTHHYECKAR NaparMaT D JonweH DeiTe TAGNHYHON CobUEDA.

Ecnd onpenenerHbid opMankHs i NapaMeTy & onpedeneHdy Kona onepagvd By0eT Ha onpegenaHHm
YPOBHE, TO COOTEETCTRYIOWLEE (RAKTHHECKOE BRDAKEHWE NACAMETRE HE A0MKHO DT Ha DONEE BRICOKOM YEDaHE.

Wvpsea BulpadeHrA Bea0Ba KOO8 ONepaUwd ARNRETCA YWCNOM EaHAN0E, 0GECNEYaHHbIX ONepaTopanMia
refunT B BNoKe Kooa onepawmi.

Ons BeiaoBa Ba30ELIX KOO0E ONERAUMH, 3TO — CHHTAKCHHYECKaR OWwWbKa, 8cnH KakoR-NKEo 13 Cne gy K
ONEpaTopoe NpHAMEHAETCA:

= haKTUHECKIX MapamMeTpos B 0BpaLeHIMK KOO8 ONEPALMA MEHELE, YeM HEOBXOIMMEX OopMansHEIE Nnapa-
METDE,

- PAKTHHECKMY NApaMETPOR B 0BPALIEHAN KOJA SNapauMy Donswe, 4em HE0BX00UMbIE 1 JONONHATE Mk
fopManEHEIE NApaMETPE, 1M ONPEOENeHNE Ko0a ONEPaUMM HE BEMIOYART varangs ", NYHKT,

- oNpenensHHoe DakTUYECKOR BLIDAMEHHE NAPAMETDEA HMEeeT BONeE BRICOKMA YDOBEHE, Y8l COOTRETCTRYH-
WHA PopManbHLIA NARaMeTp, MNH Y8 Varaigs QoprMansHEE NapaMeTy, 8 310 — KpRecnoH e U,

< ONPELENSHHOE DAKTHYECKOS BRIDAMEHNE NAPAMETDE He ABNACTCA EOHHUYHEIM, WK HE ABNASTCA Tabnmy-
HBIM, KOMOA COOTRETCTEYVIOW WA GOpMANEHLIA NApAaMETD ONPEIENAET TAGMMLY.

KosTEReT BLlao8a Kona onepadri orpadddueacTea Sonelwe, YeM Opyrde Beipawesdn. B npeganax Gnoka
C ONEQAaToRoM AalHTe (I, else KNk B Wwhile) y BRI3OBOE Koga ONEePaukh HE DoNKHS DbiTe YDOBHA HHXE Y9EM
YROREHs BhlDAMEHHA 3AWWTE. Bbiaol Koga onepauWi C onpeaenesibiM MMEHEM HE DOMEeH NPOUCKO0MTE M
B Npegenax SNoKa Kooa onpegensyyA 3TOM0 Koga oneganmi, MM B npegenax SNnoKoe Koga MK OHoro M3 Kogon
CNEPaAUMH, BRIIBSHHEE 3THM KOQOM QNEpaUH, Hi OOHAMM W3 KOO0B ONepalvH, BRIZEAHHEE UMK, W T.0. Takw
obpaios, IaNpelaioTCA PEKYPCHEHBIE M BIAMMHD DEXYPCUBHEIE KO0k ONSDaLWM.

Ecnn kopoode 8308 k003 oNepalie NPOUCE0OHMT 8 BeIpEEEHHK, K0Topoe paboTaeT B a-rale, B Nepasid paa,
KOTOA 3T0 BhiPAMEHHE BLINONHBETCA B K UMKNE KODa ONepauii, Foplode BelabBaiT NOCNe CEMAHTHEN, SNWcaH-
HOW B 3TOM NognyHeTe, ONA Boes NOCneayiowny GUeHoK BEPAMEHWA B TOM He CamMos K UMINES He BRNONHASTCA
fapcoda. BMeCTo 3Toro MCXOgHOe IHa4EHHe 0T NEQR0TO Bl NONHEHMA KCNOMLIYETCA B OUEHEE BuIDaNEHNA.

EcnW jopcode BLIA0E KOQa ONepaudd NpoMCKodnT B BIDAKEHWA, KoTopoe paboTaeT B a-rale nnu k-rate,
B NEpBEA paa, Kor0a K00 CNepayMd BuNoNHAST 3T BbIDaHEHNE, (200008 BalibBaI0T NOCNE CEMAMTHEN, SNHWCaH-
HOW B aToM nognyikTe. [INA 8cex NOCNSaYIoWMy SUaHOE BLIDAMEHWA HE BINONHRETCA (BEC0dE. & BMECTS 3TOM
MCXOOHOE THAYEHNE OT NEQBOTD BEMOMHEHHA MCIICNEIVETCA B OUEHKE BLiDameHHA.

Ecnd spacialop Bel308 K003 ONepalMk NPOHCEONT B BRIpAKEHHIE, E0TOp0S paboTaeT B 3-rale, CeMaHTrka
F-rate specialiod Bell0Ba KO0a oNepauld cnedyeT No NPasMnam 4nA BRE0B0s Kopoads, B TO BpEMA KOMoa cemMan-
THEA 3-rale Specialod Bul20BA KOOA ONepaUHi NPOMCXaONT B K200 LM KTE.

oDkl BEMACTHTE IMAUEHAE BRPANMEHMA BRI3003 KOGA ONERELLMH, CCRINEMLLENOCA Ha OMpe 08 EAEMER N30
BATENEM KOO ONeDanky Ha CNoegenay oM YROBHE, IHAYEHHA fakTHYSCKOrD B paAKeH HA NAPaMETRA OOMEHEI
BliTh BeI4ACTEHE B NODALKE WX NOABRNEHHA B CRWCKE B PEEEHWA . 3HaYeHHA DopManbHbiX NapamMeTpos B Npane-
Nax KOHTEKCTA KOoa ONepaL e AoNHHE DeTe YCTARORNEHE! B AHAYEHMA COOTRATCTRVIOW MY dIaKTIHECKAX BhlDaME-
HKHA NapamMeTpa. ECnK ato ByOeT Nepobik BLIPae e BL300a K00a ONepalii, CobNaBIOWMMCA Ha 3TOT KOHTEKCT
KOOA ORepaunWi, TO MECTO ONA K0aHaHHA 1003 oNapadis O0NHMKO COAJ3BATECA TaK, YTobk COXPAHHTE NOKANLHES
CUTHANEHBIE NEDEMEHHBIE M SBYKOBRIE TAbnUL. MoGble rMobankHes NepemMel e, MMNOpPTHDOEAHHLIE KOO0M
QNepayMi Ha IToM YPORHE, GONMHHE kT CKONAMDOaaHE B MECTO ANA XpaHeHUA koaa onepagwd. Bnox onepartopa
KOO8 OMePaLMK QOMTEEH BENONHATECS N0 OACTEYVIOWEMY IHAUEHHHD . 3HAYSHNE BEDAMEHNA BbII08a K003 Onepa-
UMK ARMACTCA SHAYSHKER NepROro oNepaTopa returm, ¢ KOTOPRIM BCTREYAINTSA BRINONHAA KOO ONepatui. JHaqe-
HIME BRIDEMEHMA BLII0BA KOO ONepaUHMd MOMET DulTe GUEHEHO MacCHBOM. [OCNE BRINOMHEHUS KOO ONepalMim
MaBEE rNoSanksHeE NepesseHHEIR, IKCNOOTADYEMERE KOO0M ONepalMd, SOMEHe BeMe CHONMPOBAHEI B rNoGansHoa
MECTO ANA KOEHEHWA.

Ecnv onpegeneHHoE akTHHecsk0n BeIDaMEHKE NapamMeTpa B BnlpakeHian Bei30na K008 oNepauyi ABNARTCA
HOEHTACDHEATOROM MK CCLINCUHBIM MACCHBOM BRIDAMEHWA, TO ATOT NAPAMETD ARNASTCA COBNOYHEIM NapaMaT-
pOM BaToM ohpaweHkd knaa cnegauri. Korga Gnok onepartopa K008 onepauui SY0eT BhiNOnHeH, 3KNKYAT e k-
HOB JHaYeHWe DOPMANLHONS NapaMeTpa, CEAIEHHOMND G 3TMM DarkTHYeckiiM NapamMeTpomM, OoMHD BTk
CHOMMPOBAND B NEDeMEHHoe IHave e, oB0aHAYEHHOR MOEHTHDHESTOPOM MK CChINEDA MACCHBA, BCNW NARAMET]
HE ABNASTCR CTAHAIDTHEIM HMEHEM, KOTODOE HE MOKET MCNeNBIORATECA B kaYecTee lvalle. 3Ta MoaddumKanna
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DOM#HE NPOMICATH COAZY NOCNE AR pWeHe BNokKa ONepaTopa, 1 NPEXLE SeM QEnasoTos ADYTHE BulMKChEHRA
EOMHHHHOE IHFUEHHE W BuIDANE HXE JHAHEHHA MACCHBa MOy T ObiTh CCRINOYHEIMA NApaMeTpamn. Ecne oucHe-
HOE MACCHEOM BuipaseHAe DyOeT HoNoNb30BATECA, TO CEAIAHHLIA QOopMansHEBH NApaMeTD QoneH GblTe Matou-
BOM TOK #e CAMOH OMAHE.

HT0Gk0 BRHACTMTE IHAYEHKE BRDAMEHWS BEI0OES KOJA ONEPALKMK, CoENANLWLErOCA Ha KOO ONEPaUHK Ha
CNpegeneHHOM YPOBHKE, SHAYEHHA DaKTWYECKHY BRPEREHKE NADAMETDE QOM#HS GhiTe BEMACTIEHE B OQALKE WX
NOABNEHWA B CNHCKE BLIDAMEHAA. MICxodHoE aHaqesH e Balosoro ko0a onepauii A0msHe BuiTe BeIYMCTIEHD Co-
rMAcHo NpasMnam Qns onpegenaqHons Kaa cnepayni. Ecni ypoReHs opMansHore Napgametpa Hue, Yas ypo-
BEHL KOO0a ONSDai, TO NPWMEHAIT CReayiowWa npae|na;

=B KOOE ONEQauMs 3ax0gaT B k-rale, (DakTHHecse NepereHHBe, CRAIAHHLIE C fvar DOpMansHEIMK NapameT-
pand, oOHOBMAKTCA TONBKD B NEPELIA DA%, KOrga BeNONHASTCA KOG ONEpayni,

= B KOOE ONEpaUMs 3ax08aT B a-male, (PakTHIeckve NepemMeHHisle, CBAIZHHEE C /var JopMankHsIMg NapameT-
pamMd 0BHOBNAITCR TONLED B NEpBLIA DA, KORGa BaINANHABTCR Kod onepaudsy. DakTuHeckls NepemMerise, Cea-
IAHHBE C KSg DOpPMANEHEMKY Napamerpany, o0HOBNAIOTCA TONLKD B NEPERIA a3, Korga 3ToT K04 onepagMn
BLINCNHARTCA B K LIAKNE KOO8 ONepaLumm.

M PUMEYHEIHHE — riEFlEME'HHhH. AELABNEHHRE B PEMESX QNPESENASMOTrD NoNL20EaTENaM K003 OnepaUM,
OUEHNBITCR CTATWSECKN, T 8cTh, OHM COEDAHAKT CBOH ZHEYEHAR OT BRA0DED OO0 BbiZ0BH. AHaqEHIEA NepaMEHHLIX
B PEMEdE OnpegensemMor naneioBaransm m0ga onepaudy YOTaHABNWHEAEITCA 8 0 npeckds, 4am K00 Onepalrd
BRIZOBYT B I'EthII-TI paa. Kasapid CHHTAKCHMHETKH OTNHHHBIR BRIDE KO0 ONEPaUWvd CO03gdaeT TOMEED OO0AH KOHTEXCT KoOa
OMepaLye.

8.6.7.7 Belaos oparay

e cidant= ftexpre] (coxpr st

BripaikeHie BRII0Ba Sparray NoseonaeT UHaMIrHEcsEl J8nats aebop COCTORAHWA K003 ONepaLHd 1l He-
CHOMBRAX.

HMoeHTHbHEATOD HA3LIBAKT HMEHEM K003 ONEPALWH, BDRMEHWE B CHOGKAX HAZLIBAKT MHISKCHEM BoiDa-
HMEHHER, 3 BEIDAMEHKA B CMEMCKE NApasMETpa HadsBakT akTHHeckMME NapaMeTpanid. HegonycTHMO I1CNonsac-
BATE WASHTWPWKATOD, KOTOPBIA HE ABNABTCA WMEHEM GA30B0MD KO4a ONepaLKH W TAKHE HE ABNAETCHR HMEHEM,
CNpEdeneHHEIM NONEICEATENEM KOO8 onepaunyd. HeonycTHMO MCNoNe308aTe WGeHTWMEATSR, ONA KOTORor
OpAFaY PAaHEHNE HE BEGENAETCA B NOKANEHOM KoHTercTe. [InA onpenanaesdsx NonsIosaTenetd K008 onepagin
HACTO RAKTHYECHKHY NADAMETPOE JOMHHD Gbl Te TEM HE CAMBIM, KK YHCND HOpMaNsHEE NapaMeTpos B onpedens-
HIW Koga onepakd. OnAa anpa SWvcno QakTiEecsy TpedyeMex NapaMeTpoa MAMEHASTCA OT KoGa ONEpaUMK go
KOOE OMEpaniin.

HHAsECHOE BEIDAMEHKE O0MMEHD GhiTh @0HHRHHEIM BhiDaEHKEHAEE,

YOOoBEHE BEIDIHEHVA BLIIOEA ODATay RRNASTCA YPOBHEM K003 ONEPaUFK, Ha KOTOPLIA CobINAINTCA. ¥poBess
HHOERCHOMD BEIDAMEHNA HE J0MHEH DRITE BellUe, Y8 YROBEHS KOO ONEDaUKK, Ha KOTOPBIA CCaINaInTCA,

WipyHa BsIpakeHia Beli30Ea oDaray ABNASTCA YMCNOM KAHAN0E, BO3ERALEHHEX ONepaTopaml refui o
npegenas BNoka Koga onepagFm.

KoHTEKCT BRpane e BRIA0Ba O0aTay OrPaHHHHBAETCA TAKMM #e oSpaz0on, KaK ONUCaH0 ONA BaIDaMeHUA
BLII0EA KOO8 SNepauxd 8 8.6.7.6. CeMaHTHea YLOBHRA GNA BRNOMHEHHA BLIZ08a GDarray no TeM He Npasrnam,
OMKMCAHHBIM ONA BuIDaKEHWA BbI30Ba KO4a onepadnn B 8.6.7 6.

JHAYEHHE BLIDAMEHWA BRIZ0OBA S0STay ONPeqenAeTcA TAkKM Me 00 pasomM, KaKk ONMCalo 4R Belacsa Koga
onepaddd B 8.5.7.6, 0 CNeQYIOLLEME MCKMESEHHARIA H DONSMHEHAAREA.

Mpesge, Y8 IHaYeHUA DaETHYECKYX B PaKEHER NapaMeTpa BeYUMCNAIOTCA, BLIMWCNASTCA SHAYE HKE HH-
LEKCHOTO BRIPRMEHHA. ITO — 0WWEKa BpEMEH BoINONHEHWA, BCNH IHAYSHKE WHOEHCHOMD BSIPaMEHMA HE HaX0-
BWTCA B guanaacsa [0.. A-1], roe 1 ABNAETCA DEIMED0M BeOENSHAR B O0array onpadenaHiia na aTar apanay.
Ecrnu veaescHos BLDakeHne He AEMNABTCA ek HHCNOM, CHO OKPYTNASTCA K CAMOMY GNUIKOoMY LENoMY SHCmy.
XpaHEHWE KOHTEECTA, CEAIAHHOTD C MMEHEM KOG3 ONEPALIKH 1 JHAYEHWEM HHIBKCHOND BEIDANEHHA, BulGHpaeTCA
H3 HAGOPA KOHTEKCTOR SOaray B NOKansHOM KoHTescTe. B npegenax KEamgord koHTekcTa opaima)y NoKanyHeE
NepeEMEHHEIR COXPAHRINT CBOM IHAYEHNA OT Bi30Ba J0 BbI30EA.

8.6.7.8 KoMGHHaUWA BEKTODHEIX W CRANADHLIX ANEMEHTOR B MaTEMATHSECENY BLiDaHEHHMAR

Ong Ka0ors MaTEMaTHHECKOTD BHPEXEHAA IWHEMHE BRIDAKeHHA ABNRETCA MAKCHMANEHO N LWMPMHON Neo-
Boro U3 86 NoOBBIDAKEHKWA. ¥ KaMoor0 NogELpaMelds, B NPeJenay BuiPaweHHA, J0mEHa OeTe T3 #e caman
WHpKHa, MM passa 1.
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8.6.7. 89 MNepeknicHaTant

CEXDr CEXDr=F CeXOrE oKD

Buipa#eHie NepenoYaTens KoMOHHWDYET IH3YeHWA K3 ABYX NOABLIDAMEHKWA, CCHOBAHHLIX HA IHZYSHWI
TOETRETD,

YROBREHE BEIPAMEHNA NEDEENICYATENA ARNASTCA YPOBHENM CAMOND NEREOTT K3 3THX TREX NOOSLIDAMNE HKIA.

ZHAYEHWE BLIPAHEHWA NEQENKYaTens BeMHCNAETCA CrnedykowHs 0Bpaiom. TpH NOGELIDAMEHHA SUBHKES-
WTCA. ONA Ea%00rs IHASE HXA NEPBOTD NoADEDEHEHWA, BCNH 3T0 IHAYEHWE SENAETCA HEHYNEBLIM, COOTBETCTEY-
HILLLEE AHAHEHKE BRIPEMEHKA NEQEKNICHATENA ABNASTCR COOTEETCTRYRALMM IHASEHWEM BTODOMD NOABEPAEEHAA
Ecnu 3To sHaYyeMHe RENSETCA HyNEM, COOTEETCTREYICLUES IHAHEHKHE BEIPAHEHNA NEPEKMHATENA ARNASTCR COoT-
BETCTEYIOWAM IHFUEHHEM TOETREMD NOOBEDaHEHWA.

B ocofoM cnysas, Kofpa ¥ BoeX NOABLIDAMEHMA WHPKHHE 1, TOMAa BepaseHd e NepesnicHaTana "aakopadq=-
BAET : MEPECE NOASEPAMSHHAE OUEHHBAETCRA, M BCNK BM0 IHAYEHWE ABNSETCR HE HYTTEBLIM, TO CLEHHB2ETCA BT0-
PO MO0 BLI PEMEHRE, W BM0 JHAYSHWE ABNASTCA IHAHNEHWEN BLipaKaHWA NeperniYaTenn. Ecnv aHavesH1e nepaorg
NOOEL PEHEHRS RENRBETCA HYNEM, TO OUEHKBRETCR TRETEE NOABE PAMEHAE, W 870 IHAMEHHWE ABNASTCR IHAYEHAEM
BuIDEHEHNA NEpekNoYaTens.

8.6.7.10 Nor

<EN ==l <axpre

Bripasesne nol BeNONHAST NOMMSECKOR OTPHUUEHWE B NOSELIDaMEHN.

Y¥pOREHS BEIPAMEHHE NoT ABNAETCA YPOBHEM NOGE L PAREHAA.

JHAYEHWE BRIDEHEHHA NOF BLI4KMCNRETCA CRegyioMK oBpasom: Nodbspakedre oleHuBaeTcA. InA kasao-
Mo HE HYNESONo IHAYEHKA B NOABBIDAKEHAN COOTBETCTEYIOLLES IHAHEHWE BRIDAMEHNA fof ARNRETCA HynewM. [na
KRHAOND HYNEBCID IHAYEHWA B NOSBLPAKEHHH COCTEETCTREYIOWES IHaYEHHe BeipaxeHnA nol pasHo 1.

8.6.7.11 Orpryaume

TR <@

BripaskeHie OTPHUaHKA BLINONHAET apifMETMYECKDE OTPHUUAHWE B NOOBLIDAMEHHH,

YoopaHe BEDANEHWA OTPUUAHKA ABNASTCA YEOBHEM NOOBLIDEHEHWA.

JHAYEHWE BLEPANMEHNS OTRHLUAHKA J0MKHO DETE BEMWCIEH0 CRegysilHa 00paiom: NooBbIPAKEHHE OLEHH-
paeTcA. JNA KaEsaon AHa4eHME B N0 EsIPaseEHrd COOTESTCTEYIOWEE SHFYEHNE BelDaRaHWA OTPUUAHHA ABNABTCA
ApHAETHHECEWM AHEHEHHEM STOWUAHKA.

8.6.7.12 BHHapHBE OnepaTODb

<gxpr= <= wgxpre <hinop= <exprs
CyecTeyioT 12 BHHapHLix onepatopos. Kaedbid M3 HHX BeMACAAST PaIHYHYI0 DyYHELWE B OBOHYHOM
M0 Bl DEHEHN.

AHAYEHAE BRIDIHEHAA A0MHHD BulTk BRIMWCIEHD Cnedyiowns obpason. [ea nogBsIpake A GonHsl Skl Te
CUEHEHEL COOTBETCTEYIIWEE SHAMEHWE DROAYHOND BRIDAKEHHA SOMKHD GhiTh BelYWCNEH0 COMMacHD TadnuukL: 1,
rOe X, ¥ X ARNAKTCA JHAHEHUAMK NEDBLIX M BTORLIX NOOSLIPAKEHWA:

Tabnuvwua 1 — buHapHes onepaTopel
Ohaepartop AHaueEHAE BH B EEHAR
+ Xy + K
- Xy =Kz
: Hyllz
i Xyl Xa

== BCA X, = X5, TO 1. nHade O

= SR Xy g, o 1, wHase O
= SO Ky <Xz, 1o 1, wHEqe O
<= SO X, = X, To §, vHaqe O
== ESONE 5y 2 %3, 1o 1, nHaHe 0

I= SO Xy # Xy, TO 1, AHame O
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Ong "nordYeckoro W' onepaTtopa &8 B ocobou cny4Hae, Korga vy 00oHx NO0BL PAESHHA WWPKUHA 1, Bl pase-
HHE BRIMMCIRETCA Cnocobon "2akopaqmeanka”, MNepeoe NogEbIDaEKEHME A0ITEHD Gl T OUeHEH. ECN 8ro aHaqve-
Hiae 0, TO aHauerne Bxpaxedun 0. Ecnd ero adavedme Byget e HYNeBsIM, TO BTOD0E NOSBEPAEEHHE JONHHO
BEITE OUEHEHD, W 8CMW 6ro aHadasdde 0, To 3HaYe HKE Beipaseima O, HHaYe IHAYEHWE BRIDaKEHKA 1.

Ins "noruecson wnn” onepartopa || 8 ocobos chnyYae, Korda y oSouy NoQELIDAKeHWA WHpHHa 1, Bepaxe-
HEE BRIMACMRETCA CNocoboM "Iakopadieanikng”. MNeppoe NogELIfameHHE O0MHD SeiTe OUgHEHD. ECNW &ro sHave-
HIAE ARMNASTCA HE HYTIEDLIM, TO ZHAYSHWE BaiPameHnd 1. ECnK ero adayeHdwe Byget 0, To BTODOE NOOBLDANEHKME
BOMHHG BbTh OUBHEHD, WEBCTW M0 AHAYEHWE SENABTCA HEHYTIRELIM, TO IHAYEHHE BuiDaMeHHA 1, HHade JHaYBHnE

Buipamerra 0.
8.6.7.13 Kpyrnas ckobika
SENH == [wgxpre)

Onepatop kpyrnas cxobka He BEINONHAST KOBOMD BELIMHCNEHKR, HO NO3ROMAST CoO3AaTE CreurdrMEanio apwdg-
METHHECEOA MY NMWEOEEM.

YROREHE BRIDAMEHWA KPYTNAA CXOSKa ABNARTCA YPOBHEM NOLEL DAXEHAA.

WwprHa esipanests Kpyrnan ckolka AENSeTeA WHRHHSR NOgBRIpakaHHa,

ZHAYEHAE BLIDAKEHARA KPYINAA CHOGHA ABNASTCA JHAYSHHEM NOABLIPAKEHIA.

8.6.7 14 Mopanok anagaymi

Bolpakerus CRRILIEIIOT B NOPRAKE NpeanscaHHon g Tabnuue 2. Onepauin, NepedncneHHee s Tadnuue 1,
BRINONHAKTCA Negan onepaguaAmi B Talnkuye 2 BoRkMi pal, Korda yNopRaosvBaHiBe CHHTAKCHYECKH HEOOHOIHaY-
HO. CNEpaUWK, NEREYHCIEHHLE B NEPaoA  NoCNedHeR CTDOKAK, BRINONHAKTCA CNpaeEa Haness, Dnegaynd, ne-
PEYHCNEHHBIE B OCTABLLKXCS CTROKAX, CRESa HANPaRO.

Tabnuua 22— MNopracy orepaurH

Oneparap ByHELEr

I - OTPHLEHIAE, YHEDHEIE ONEPALMK

" YMHOMEHNE, OBNEHNS
+. - CIMHEEHWE, BRINHTIHME
S S OTHOCHTENRHD

== I= paRHO

& NOCHHECHOS W

| THOT WHECHDE WM

7 NEPEKTHYE HHE

8.6.7.15 CuHTea SASEF

<gxpr= == zashf (<expr isf=];

BoipaweHre sasbf noaponAeT nenoneaosadve DLS, npougaypy CHHTEIa DaHka COBMEBCTHD C MHCTRYMEH-
TomM SA0L. 370 He 0oMsHo MCNONsI0EATECH 8 0D LEKTHOM NOTOoKE BUToE THNA 3, W BOIMOMHOCTH BLINONHEHWA HE
SOMHHE HEECNEYUMBATECA OBLEKTHLIM JEK00a00M THNa 3. CRMCOoK NAPaAMETDA QOMHEH MMETL DB, TRW, MK $&ThI-
pe Bl pakeHHa. O A S0MHHE BaiTh BOMHKYHBIMIA BEIDAHEHKAMA - rals.

1. Mepaoe Tpebyvemoe 0NA CHHMTEIA BRIPAMERKE OONMKHS COoTRETCTEOBaTE MIDI. ECny 2To aHadeHwe He
LEN0E YHCNO, TO OHG O0MEHG BT CKDYINEHD K CaMOMY DNHaKoMY UENORY YUCTY. ECNM 3T0 IHAYLHKE MEHbLLE
dek 1 N Bonbwe e 128, To 370 GWHBKa BpeMeHn BeIN0NHEHIAR.

2. BTopoe BelpameHHE A0MH0 CooTRETCTRORATE TREBYeMoi gNA cruTesa ckopocTy MIDI Ecrnik 370 aHave-
HiE HEe BYOET Uanbibd YHCAoM, TO OHC J0MEHD BbiTh CKEPYIMEHD K CAMoMY GNH3KoMY UenoMy 1uchy. Ecni ato
THAYEHNE MEHBLE e O unm Bonswe yer 128 170 370 0wbEa BOeMEHH BLINOMHEHHA.

3. TpeTee BeipaseH e, 8CNK Jano, COOTEETCTEYET NPENEapHTeNsHD YoTaHoane-Hosy Yucny MIDH.

4. HeTREpToS BhlipaMEe e, BCNH JaHs, COOTESTCTEYET YHchy Gadka MIDY. Ecni ecTh MEHLLLE 488 YeTepE
BRIPEMEHHR, W HAKAKSE WHCTDYMEHTANEHOE NREOBAPWTENEHD YCTAEHOBMNEHHDIE YHCN0 HE OOBCTEYMBABTCA, TG 3T
CHHTAKCHYECKaR owkbKa.
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Boipakedns sasblf ABNAETCA BRipaMeHHEN YDoaHA. ¥ BhipaweHHA sasbfecTe oBa kadana, onpegeneiHLG
NECLERYPOW CHHTE3a.

uayeHre sasbl BLpaMeHHA BRYKHCNASTCA CNES VIO MM 0BDaa0m;

Ha nepoos BLINoNHEHWH BRIDAMEHWA JOMKHE BiTe OUEHEHD KAMODE BhPAMEHHE B CNWCKE BhlDaMEHHUA.
Mononsaya 3T aHaYeHME, 00H0 NDHMEYaRRE CUHTEAa JOmKHD BeMe JUCNaTYHEpUAMDORaMD K NPoUeayDe CHTEIa
Ganxa apyEoBol Tatnuuye.

Ha nepeom 4 £30om NocNeayiowes) yoooHe NpoXoaaT Yepes beipakeHre sashf 3JHAYSHHE BhIDaXeHMa
OOMKHD Dbl Th CREOYHLWEN NAQoR 2y IMOCIMINGE OT NPoUEcca CHHTESa DaHka 3BYKOBOH TabnHukl CTaneo.

Bo apess npoluecca cuHTeaa Banka aaykosol Tabnuusl aHaderns MID-EouTponnepos 1 Opyrie Henpepea-
HEIE THAYEHWA B TEKYLLEM K2HANE W TRHMEYHKK QONMMHE DBThL NPeOnoYTUTeNsHEL. JTH IHAYSHUA He TepegaT @
CAMCoK BepameHA Sasbf MO DenakTeA JOCTYNHEMEA JNA CHHTEIATOPE Sashfi B A3BHCHMMOCTA OT CNoCo0a peand-
aayn. Ecnim anaderda rnoGanesoro MIDHc (] cTangapTtHoe kMA Gy 08T MAMEHEHD EAKMMM=NKO0 HHCTDYMEHTOM,
TO HOBEIZ IHAY2HNA DONMHE B:ITe NpEIRoUTHTENEREE ANA BCEX NPOLECCOR CHHTEIa Sashi

ECni #HCTRYMEHT, CONepEaLHA ONpegenayHos Brpakerie a5l He MHCTAHUMDOBANN B OTEET Ha SO0k
Tie MIDY, To g HET HW B OOHOM K3HMane, W TakM oDpaaok, cCHHTEI0M Sa5hf ONA aT0r0 BsIDaMeHA He MOoryT
YNPERNATE SCHOBAHHEIR Ha MID HenpepEEHbIE KOHTRONTE R

CHHTAKCHE BRIpaMeHua 5ashf NpHBOJOWTCE K OOHOMY NPHMEYAHHIO NPOUSTYDE CHMTeaa sashf He cywe-
CTBYET MEXaAHMIME YePEA0RANKHA BRIDODKK EOHHUHHOMD BRPaEMEHHA 5a30F B MHOrOKPaTHRE CTRORAX NS TOrO,
HTEGb MHCTAHUMPOBATE MHOMOKPATHIE NPOUSOYDel CHHTE3a Galka C OOHUM CUHTAECHYECKH M BeipasaqHen. Bri-
pawaHWe sashf ve ARNASTCR KOOOM ONepaLrs, W HE DASPELLAETCA MCNOMNLIOBATE BI0 B KAYeCTRE ODErray KOHCT-
Y RLILIAL

JHaveHHe cTAHOARTHOMD HMEHK MEleased B MHCTRYMEHTE. COAE=a1IEM Beipakenne 5asbf, QonwHo BolTh
CASNAHD OOCTYMHBEKM ANS KaXaoro npouecca sashf B aapucysocTi oT cnoceba peanuaaudu. MNpoyecc sasbf
DOMMEH MCNONEI0OBATE 3TOT nar, Tak YToDk ONpeneni T, KOM0a Ha4aTk CHETEI YacTH BRIMYCKa QaHHOND yKala-
Hiea. Ecnd anpegeneqbii aLsemnnap 2ashf gonses pacwivpuTe NPOOCNHMTENEHOCTE BREMEHH BLINYCKE, TO 3T0
OOMHHD PACLWMPWTE NRUMEYaHHE Ha OuH K Lkn. ECnW Ha cnegysolwlem kK uukne akaemnnap sasbf poe ewe Ha
3AKAHYHMBARTCA, TO ITO MOMET DACLUMDTE NPMMEYAHME Ha JANLHSAWIMA K LMK, ¥ TaK ganee.

ECni B MHCTRYMEHTE KPATHOE YWCND 38555 W KaN el TpeSyeT paciupeHHod NDODOMAHTENEHOCTI, TO Bia-
CTE OHK OCMHHEl DACIUMDHTE MNOOOOMNKATENLHOCTE K GOMH K LM,

Mpouecc cuuTeaa sashf OnA KANOOM NPKMEYAHWA JAREDILABTCA, KODA MHCTDYMEHT, CoOepMallMil Asipas
HeHne sashf, yHHdTOMaeTCA.

8.6.8 CTaHoapTHLIe HMEHA

8.6.8.1 OnpagenaHme

He Boe MaeH TR MEATOPE, KOTopse SyOyT cO30amil B HHCTPYMEHTE MNK KOQE onNepaumH, obasaHe DulTe
COBLARNEHE! KAK NepaMe HHEE. HECKONEED WOBHTUDHEITODOR, HAIBAHHEIX CTAHZADTHEIMA MMEHAMM, HE OOMTEHEI
HENONEA0BATECA B KEYECTEE NepeMEHHbIY 1 DUECHPOBATE CEMAHTHEY. KOTOPAA J0MMHA DuiTe PEANMI0BEAHA B
coBmMecTHMoM gexofgepe SAOL. CTaM0apTHbIE MMEHS MOMYT HCNONEIOCBATELCA B KAYSCTEE MEDEMEHHED, BCTDOEH-
HBIX B BbIDEREHWA MNOSei HHCTRYMeHTor SAOL unK kogoM onNepaumi. CeMaHTUES KCNoNeEIoRaHWA CTaHIa0THOMN
HMEHH Ivalue e onpedenaHa.

B8.6.82 k_rate

fvar k_rate

CTaHoapTHOE MMA K_rale DONMHO CONepHKaTE YPOBEHE YNRABNEHHA opkecTpa, M.

8.6.8.3s5 rale

Ivars_rate

CraMpapTHoE MMA & _rafe AON¥HO CoOQep#aTh HYacToTy AMCKPeTUIanmMK oprecTpa, .

8.6.8.4 inchan

Ivarinchah

CraMpapTHOR MMA INchan B Kas QoM KOHT2KCTE QOMMHO COOeDHaTE YMCNO KAHANoR Baoga, oDecneqnaass-
LM MHCTRYMEHTANLHOS HHCTAHUMPOBAHIE, C KOTODLIM CEBAILIBAETLS ITOT KOHTEKCT. [INA KOoa ONepauMd HHCTRY-
MEHTANLHOE MHCTAHUWMDOBAHWE YESILIBAETCA KOGOM ONEpaUHW.

Y pAINHYHEX IKIBMNIADOR TOMD e CAMONG MHCTRYMEHTA MOryT GbiTh PAIMNAHHBIE YMCNA KAHANOE BROOA.
MHCTPYHELMK ANA TOMD, YTOoBk BRIYMCIHTE IHAYEHWE CTAHOAPTHOMO MMaHW, B 7.3.3.5.2.

8.6.8.5 outchan

fvar outchan

CrangapTHoe WA autchan B KamOol KOHTEKCTE J0MHD COOEQEaTE YWCN0 KAHANOE BEOGA, 00eCnEyMBa-
LMY HHCTRYMEHTANLHOES MHCTAHLMPOBAHKE, © KOTOPREIM ATOT KOHTEKCT MMEET CMEICNOBYID COAIKY.
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B8.6.8.8 tima

fvar time

CTaHaapTHOR WMA HIe B KE00M KOHTRECTE JOMEHD CO0eDaTE BOEMA, B KOTOPOE COANARANGCE UHCTDY-
MEMTANEHOE MHCTAHLWPOEAHWE, CEAZAMHOE C ITIM KOMTEKCTOM.

8.6.8.7 dur

Ivar dur

CTaHgapTHOE MMA our o Ea00M KOHTEHCTE J0MEH0 COOemaTE NEo00NHHTENLHOCTE MHCTRYMENTaNsHorm
HHCTAHLMPOBAHIAR, KAK NeDB0HFHaNLH0 COANAKLLBECA, 1A KEK NOTEHLMATEHO NEPECMOTREMHOE NEA NOMOLW axfend
CNepaTopa, WK — 1, ecnu NEoaomKHTENEHCCTE HE B3 KABECTHA NPH KHCTAHLMPOBIHMH,

ROTA dUr ABNAETCA J-rafa NepemMeHH0n, oHO MOFaT BiiTh HIMEHEH0 BO BPEMA NEOOONHMHTENBHOCTH HHCTRY-
MEHTANEHOMD JKIMNNApa Yepes extand onepaTop WK Yepes MiMeHeHne Tenmna. B aTomM cnydas aHaseHis Bulipa-
HEHWA B Var HE H3MEHAIOTCA.

8.6.8.8 itima

ksig ftime

CTaugapTHOE MMA Hma B KaXO0s KOHTEKCTE BOMMHD CO0E AT NPOLWENWESs BREMA MHCTRYMENTANEHOMT
akaemnnapa. Takds oGpaion Ha NepRomM k U-Ene lime gonsso Beme 0. 1 NoCNe 3700 J0meHo SeiTe NCCTENEHHD
yBenrseHo Ha 1/KR, roe KR ARNAETCA 4acToTol OHCKPETHIaUKMK OPKECTPa B Ha4anse Kasgoro K uMekna nepeaasqm
YPOBHA.

8.6.8.9 MIDIcid

ksig MIDctn [128]

CTavgapTHas nepeseHHan MIDIciH gonaHa copgepwate ONA EEHO00 KOHTEHCTS TeRYLLEE EONHUYecTe0
AID L EOHTpONANEDoE Ha KaHAN, COOTRETCTEVHILLEE KAHAMY, KOTODOMY NPHCBAMBAETCA MHCTRYMEHTANBHOG HHCTaH-
UMPOBRMWUE, CEATIHHOE CTEM KOHTERCTOM.

MHCTDYMEHTE MOMYT WCnoneaoeate MID/ciH B kadecTse valle, TO BCTh, YT00LI NPHCEOKMTE HOBRIZ 3HAYE-
HIAR, MCNOMBIAYIOWWE = CNepaTop.

MIDIcIA [84] sRNRETCA cneyMansHe M KOHTRoNNEpoM. HOpMaTHaHD onpeqenaHo, KAk BeOepsaTe KoHTpan-
nep, W OnA a1ore ecTe MIDH noteoff HHCTRY KUK,

8.6.8.10 MiDlouch

ksig MiDitouch

CrangapTHan nepemedHan MIDHouch 0omeHa CoO8DkaTE QNA KaKGoro ROHTEKCTa TeKy LY BENWYHHY De-
Ty AIDV Ha MoTe, K0TOPaA IAcCTABMAST CEAEAHHOE MHCTDYMEHTANLHOE MHCTAHLWPOBIHWE COI0ARATRCA.

B.6.8.11 MiDiband

ksig MIDbend

CrangapTHas nepemerdan MIDibend Domdsa cogepsaTe GNA KEas0ord KoHTRKCTa TERVLUYIO Benvymay MICK
HAMEHEH WA BRICOTE TOHA HA KAHANS, COOTRATCTEYIOLWLEM KAHAMNY, KOTOPOMY NPWMCEaHBASTCA WHCTDYMEHTANEH0R
HHCTAHLMDOBAHKE, CERIAHHOE C ATIAM KOHTEKCTOM.

8.6.8.12 channal

Ivar channel

CrangapTHoe Maa channe! CogepsnT paclrpeHis i karan MID npuMeYanns, OTEETCTEEHHONO 33 Coana-
HIE TEKYLLEMD MHCTDYREHTANBHOMD JKIEMINAPA.

8.6.8.13 presat

ivar preset

CTaugapTHOE MWMA presel CoOepWMT NpedsapuTensHe YoTaHoBneMHoe yicno SA0L (KoTopsA cocTapnAaT
MEHBLLE Y8 NPEIEAPWTENLHD YCTAHoBNEHHMOe Yucno MIDT NpHaeYaHina, OTEETCTREHHOID 38 COA0aHHE TEKY-
WETD HHCTPYMEHTANEHOMD 3K3EMNNapa. CTaHGapTHOE MMA presel He COOeEMT BCa NpeJBapHMTENEHD YCTaHOoR-
NEHHEE YHCNa ANA TEKYLWETD HHCTPYMENTE, 3 TONEKD TE, KOTOPRME MRHBENH K HHCTAHUMPOBIHMID TeKYLLESTD J8IEM-
nrApa.

5.6.8.14 input

agig input finchannals]

CraMpapTHas NepemesHHan iNpul 00MeHa COOepsaTy 0NA KaNOoro KONTeKCTa BXOOHOR CHIHAMN WKW ClnHa-
Nist, OBECNEYVBARMLIE ONA AHCTRYMEHTANEHOMD HHCTAHUMDOBAHMA Yepea Serd MHCTDY L HIO,

86815 inGroup

fvar inGroug finchannels)

CraHpapTHas nepemeqHan nGEroup OoNKHa coOemaTe ONa KEAMO0ro KONTEKCTA MEyTINMDOEEH BXOOHEX
CUrHANoE, 0BECNEYMBAE MBI ANA MHCTDYMEHTANEHOMD HHCTAMUMDOBAHKA.
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8.6.8.16 released

kaig releazed

CTaHnapTHOR MMA Feleased OONKHD COLePHATE ANA KAMOMD KOHTEKETA 1, Cni HHCTDYMEHTANLHOE HH-
CTAHUADOBAHWE CEAJAHHOE C KOHTEXCTOM DYOET YHMSTOMEHD B KOHLE TEKYLLEA NEPpesadn opkecTpa. Miave, nleased
Oyoy cogepwate 0.

8.6.8.17 cpuload

ksig couload

CTaHaapTHOE MMA couload DOMKHO COO0SLHaTR QNA KAKOOND KOHTEKCTA CNocofbl 3Ar0Yy3KK NAMATH LeHT-
pansHOro NpoUaccopa, Hawbonee cTPOrD CEAZAMHEIE & MHCTDYMEHTANEMEM MHCTAMUMDORAHWEM , CRAIAHHBLIM C
KOHTEKCTOM. ECNH MHCTRPYMEHTANBHOE MHCTAHUMPORaHKE By0eT paloTaTk MONHOCTEIO HA OOHOM LEHTDansHoM
NOOUSCCORE, TOATOT e TRANLHLIA NROUSCOOE BOMEaH BT OUEHEH. ECTM HHCTRYMENTANEHOE WHCTAHUMPOBIHKE
palboTaeT Ha HeCKONBKMX NPOUECCopax, To OUEHOHYHaR NPOLUENYDa HEHODMMpOBAHE.

BenuusuHa aarpyakd LM gonssa Seie, K3k NRpoUeHT BOIMOHMHOCTH 8 peansHom apemedd. Ecna UM Gyger
NoMNHOCTED 3ArPYHEH W HE CMOMET CONbLUE BRINCNHATE BEIYHCAEHAA, TO HaYeq1e cpuload gorsHo GelTe 1 Ha
atasa UM, B aTowm K ukkne, Ecnk UM Byger nonHOCTe:: PaIrpysed W HE BuNCNHAT BolYHcneHii, TO IHaqe e
cpuload gonwro el Te O Ha 31om LN 8 Tom & gukne. Ecnr UN Syget nonyvaarpyees 1 CMOKET BeNONHETE BOBOE
CONbLUE BEYWCNEHME B DEANEHOM BOEMEHK, YEM BERINCNHAST B HACTOALIAA MOMEHT, TO JHAUEHKE couload Dons-
HO DRiTe 0,5 Ha aTon UM, 8 ToM K yukne.

8.6.8.18 posilion

imports keig position [3]

CTaMOapTHOS WMA 0OSon COOaDMNT ABCoNKTHYIO MO3MUMKD Yana, OTEETCTEEHHOMD 33 COANAHWE TEKYLLErD
opkecTpa. MNo3MunA DasTCA TEKYLLEN BEMWYHHOR NoNA position soumd Yana, KoTopkiA ABMABTCR NepBbik yanam @
rpadpree. SHaYeHNE ABNAGTCA MoBansHOK NepEsERHON M COBRMEBCTHD MCNOMNBAYVEMON BCEMIA HHCTDYMEHTARMIA.

8.6.8.1% direction

ksig direction [3]

CTanpapTHOR WMA difeclion ConepnT ODHEHTALLMID y3Na, OTEETCTREHHOMD 38 CO30aHIneE TEXYLLETO OpKBCT-
pa. Hanpasnedwe gasTos TeKyWeRn BENMYIKHOR Nona direclion sound yana, KoTopbliR ABMASTCR NEPRLIR YANOom 8
rpadiuee. 3HadYeHue ABNARTCA MobansHONA NeperMeH DN M COBMBCTHD MCNONBIYEMON BCEMWA MHCTPYMEHTAMM.

8.6.8.20 istenarPosition

kaig listenarPasifion [3]

CTakgapTHoe uMA lisfenerPosiion coepH#nT aboonioTHYID No3WUH 0 cnywaTtend. MNoadues GaeTcA TakyLweR
BEMWYMHDN NONA pagition akTUeHoro yana LisfeningPoint.

8.6.8.21 listenarDirection

ksigq Wstenerirection [3]

CTaHgapTHoe wsa UsfenerDirechion CcOOQepsMT OpUaHTaUMIn CNyWwaTend. Hanpaonedie JaeTeA TexyLWwei
BEMWYMHON Nons oirection akmvasons yana Listening Point.

8.6.8.22 minFrant

ksig minFront

CraHdapTHoe Was minfEront 1ast 0044 NapasMeTp IBYEDEoH Jharpamsel KaNyYeHHA 30yKa TeRYLWErD Yana.
STOT NapaMeTp 1 Bro CEMaHTHKA ONPeaensioTcA AunFront Nones nepecro sound yana.

8.6.8.23 maxFront

ksig maxFront

CTaHgapTHOE MMA MmaxFront aet 0gqH NapamMeTp 38YHOBCH ALArgamiibl HANYHEHHA I8YES TeKyLWEro yana.
ATOT NAapaMaTy 1M Gro CeMaH THES ONpeaanANToR MaxFront Nonem Nepearo soud yana.

8.6.8.24 minBack

ksig minBack

CTaHdapTHoe WA minBack 0aet oOMH NapaMeTp 3aYEKOBCH DHarpamM sl HAmy-eHra 38 yEa TeEYLWEeTD vana.
AToT NapamMeTp W ero CeMaHTHEa onpedensinTca minBack nones: Nepeoro sound yana.

8.6.8.25 maxBack

ksig maxBack

CTaMpapTHoR WMA MaxBack gasT oouH NapaMeT) I8yKoe0oi QUarpamMisl HAMyHeHnA J8yKS TeRyLILEro yana.
ATOT NApaMeTp, ¥ 8ro CEMaHTHED, ONpedeniioTch maxBack nonam Nepeoro soumd yana.

8.6.8.26 params

Imports exports ksig params [128]

CTaHpapTHOR WMA Darams WMCNoNBIYVETCA COBMBCTHO CO BOEMA MHCTRYMEHTaMKA. B kamoom & Lukne
CPHECTDa OOIMHA CONSPHATECA TEEYLLAA BENWYMHA NONA params yana AudioFX, OTBETCTREHHOTD 38 MHCTaHUM-
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poOBAHKE TeKyWears oprecTpa. Ecnk oprectp Gyger coafaeatecs yanom AvdicSource, a ve yanow AudioFX,
TO AHAYEHHME DArams ACIHHD DTk 0 B KaXO0oM Kasana.,

MHCTDYMEH TR MOMNYT HCNONS30BATE DANGIMS B KAYELTES IValle, TO BCTe, YTODE NPUCEOMTE HOBRIE IHIYEHMA
MCTIONBAYIOT = onepatop. B aTom cnydae, korga MHCTPYMEHTY NPUCBANBAETCA CTAHMOAPTHOR MMA Darams, JHaqe-
HKE KOHTROMNEDa Ha KaHane, KoToOpoMY NDMCEANBASTCH MHCTRYMEHTAMNEMEIA ILISMINAD, CRAIAHHLIA C TEM KoM=
TEKCTOM, ACMEHD ol Tk MAMEHEHD. SHAYEHHE DAMATS MAMEBHASTCA BO BOEX DY TAE HHCTDYMEHT AMNkLHbIX J8ISM MR-
pax, CEAZAHHEIE © JTHUM KaHAaNoM, 4 3T0 HAMEHEHWE J0NHHO BCTYNHTE B CHOY TOROE, KOr0a Hawdbid Wa 3THX
HHCTDYMEHTANEHBIX ALISMINAROE BINONHAETCA B K YPORHE.

8.7 OnpegeneHde KOaa ONepauM9

8.7.1 CunTarcryeckan dopma
ABTOQE NOTOoKA DUTOR MOTYT CO30aTh CAOW CODCTREHHER KOOE ONEPALMK COMMACHS ITHM NRABANAM, HT0Dk
HHEANCYNHDOBATE EYHKLROHANEHDCTE M yDOCTHTE MHCTEYMEH TR W NDOUECs ABTORCKOA Da3IgatoTM KOHTEHTA.
=gpoode definiticn= - =opoode rates <ident> | <formal param list= ) {
—ppcode var declarations>
=apcode statement block=

}

<gpoode rate= = aopcode
<opCode rate> <> KOpooda
<opoode rates = jopeoda
=opoode rate= == gpoode

¥ ONpeaeneHKA K008 ONepaudy &CTk HECKONBED INasEHT O,

1. Ter ypomHa, KOTODEIR ONPEENART YDOBEHE, Ha KOTODOM BRINONHASTCA KOO OMepali, WIMH YKasbiBasT, 410
K00, ONEepaLM ARNASTCA NONMMOPEHE YROBHEM,

2. WMOEHTWDWEATOR, KOTODLIA ONPEAENAET HMA KOO8 ONepaLan,

3. CnucoK Hyneaess unn Gonee GopMansHLX NAapasMeTpoR Kooa oNepanmy,

4. CrMcoE HyNA MNK SoNeWers KonW4YecTaa oSLABNSHWA NepeMeHHoN E003 ONepalH,

5. Bnok oneparopos, onpeqen oy WCNonHAKY I Y HELHOHANBHOCTE KOO8 ONERaUMH.

8.7.2 Ter ypoRHA

Ter YypoBHA ONWCEBIET YPOoaHs, HA KOTODROM KOO ONepaumi Donwed patoTate, WK YEARIBAET, 4TS KOO
CNepatki ARNAETCA NONMKMODdHLIM YRoOaHEM,. CYLECTEVIOT YETLIDE TETA YPOBHA!

1. iopeode, YHaaRBAR, 4TO KOO ONepauMu paboTaeT B -rate,

2. Kopoode, YE33LIBAA, YTO KOO onepalnd pagoTaer a K -rate,

3. anpoods, YEAALIBAA, 4T0 KO0 onepaynK pabotaeT B j-rafe,

4. gpoode, yEAILBAR, YTO KOG ONepauMK ARMASTCA MOMMAMOPEHEM Y DOBHEM.

8.7.3 Mma koga onepauwe

MecBoii MoeHTUMKATOD MOMET CNYEHTE MMEHEM K003 ONEpEnin 38 MCnHeHien Tor, 4To MMA Koga
ONEpaUMy HE SOMKHO BbiTh 2APeIepEUDOBAHHLIM CNOBOM, HMEHEM O0HOMD W3 Ba300LIX KOAOE ONEeDaL UK, Nepe-
HWMCNEHHBLIX B painens 9, ind MMaseM oaHoro il Galoasx reHepaTopon IBYKoBod Tabnuusl, NepeYvicieHHBx B
pazaene 10, MMA Koga onepausin MoxeT GhlTe MMEHEM NEDEMEHHOH B NOKANEHDIM WK rMoGansHoM CHeTe.

Hia y KaKx ABYE AHCTPYMEHTOR WK KOO08 ONEREUKMA B SRHECTDE HE J0MeHO BriTh TOMD Me CamMors MMeHK.

8.7.4 PopMankbHLIA CRWCOK NapaMeTpa

8.7.4.1 CunTarkcryeckas fopma

<formal param st > <formal param= [, <formal param list> |
<formal param list= s aWULL>

=formal param= -» <ppoode varable rate= <name=

<formal param= -> table <ident=

=gpoade vanable rate> -= asig <cpcade vamable rate> == kslg <opeode variable rate= -»
var <opcode variable rate> <> xsig

PopManEHsIR CNHCOK NAAaMETEA ONPEQENRET MHTERPEAC BRI0aa K KOGy oNepauHs. Kawasi dhopMansHisii
NApaMETH B CAIWCKE MMERT WMMS, THN YROBHA, M MOHET MMETE WKPWHY Macckea. Ecnn wwpyua macckea DygeT
CBUMANLHLIM MapKERoM inchannels, TO WHPHHE MaCcCcKEa J0N#HA BLiTh TEM ME CAMLIM HHCNOM KAHANCE BROGA
K CERIAHHOMY WHCTPYMERTAMNBHOMY HHCTAHUWPOBAHKWE. ECNK WWpWHa Macckea DygeT cneuransHbiM Maprepom
oulchannels, TO WNPMHAE MACCHBA Q0MBHHA ChiTh TEM HKE CEMEBIM YHCNOM KaHANOE BLIBOOA K CBRIAHKOMY HHCTPY-
MSHT AMEHOMY AHCTAHL DO EIHMED.
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B npeoenax Gnosa onepartopa Kooa onepauWs GopsansHble NagaMeTpe MonyT HENoNEIoBaTLCA, Kak nintan
Apyran nepemeHHan. Ter ypoBHa K& 0o qopMansHone NapaMeaTpa onpeqenfeT YpoBeHs NepeMedHoi. Ecnn
KOO ONepayny 8y0eT Ha oNpegenaHHonM YROBHE, TO HHESKOH DopMankHsii NAapaMeTp HE DorEeH S Te 00 sABNEH
PaHBLWE, 4B ITOT YLORE HE.

CylWecTEYET CNeUHansHBIA TEN XSG, KOTOPEE NO3ECNSET GopMankHslid NapaMeToan BelTe FONMMOREHEI
YPORHEM. XS HE DOMKeH DblTh TEMOM YPORHA NoSoro opMansHons NapasMeTpa, ecn TN Koaa onepagmMM He
SyoeT opoode.

8.7.5 ODLABNEHWA NEpEMEHHOW KOOa ONepauni

8.7 5.1 CuHTarkcreckas hopma

=ppoode var declaralions= -» <ppoode var declaralion= [ <opcode var declarations= |

—ppcode var declarations=> <= <NULL>

=gpoode var declaration= <> <instr variable declaration=

=gpoode var declaralion= -= xsig <namelisf> |

B HOHMTEECTE KOO8 ONepauMH Mapeaped inchaniels W owichannels oBpalwamnTod K KEaHanaM BEGOE W EaHanam
DeiBO0a CEBR3AHHOND MHCTDY MEHTa.

CHHTAKCWUC 1 CEMANTIED 0D BARMNSHWA NEDEMERHOA KOOa ONEPALMH ABMAINTCA TEMM 2, K3K 11 B MHCTRYME H-
TankHE: CEEARMESHARE NEREMaHHOR, OO CNEYVRLMME BCKMEOHEHHAAMN W QONOMHEHHAMA.

Mrewa nepesseMHON K008 oNepauiin DOCTYNHE TONLED B DaMEAX KOOa ONepauMy, COQepsalers mx. MucT-
DYMEHTANLHEIE ODBABNEHAA NEREMEHHOR 0NA HHCTDYMEHTANLHOS HHCTAHLMPOBAHAA, CAAIAHHOTD C BLIZOBIM
KOOa ONEpaUmME, He B pamMEay KO0 onepanmeg, M CoRMKM Ha 3TH MMEHa He 00MEHs BT COENaMs, BN MMERS HE
GyOyT ABHO OO RABRNEHE B NPEOENAX K003 Onepaumy. CTAHAADTHREE MMEHI B PAMEAX KAMOOID KOOa ONepaLnum
DOTHHEl DATE CEMAHTARY B NDHASHEHKK K MHCTDYMEHTANLHOMY MHCTAHUKDORAMMG, CRRIAHHOMY C BRIOBOM KOLA
OnEpaUMK. Y NepeMedHon He ONHHD DM YPOBHA BoillE, YeM YDOhaHs KoOa onepady. CTaHnapTHLe WaeHa
BEIWE, YEM YLOB2HE KOOE ONEpaUMM, HE ONpEeaenAkTch B Koae onepauwmi. Ter Amporfs He QonHeH WCnonkE108aT k-
CA ONA NOEANBHOMD CUIHANA K YRPOBHA, KOMDA HeT HMKAKDA MMOSaneHoRn NeEQeMEeHHOA TOMD #He CAMOTD MMEHK.

JHaUEHMA NEDEMEHHBLIX KOOA ONSDALWK CTATIYHE W COXPAMRIOTCA OT BhiI0Ba 00 BulI0Ba, CobMAKLETOCA
HA ONEeaenesHoe COCTOAHME K0Oa ONepaguy. 3HaY2HNa NEPEMEHHLX KOOa ONepaumi Do e BTk yCTaHoane-
Het B 0 B COCTOAHME KOOA ONEpAUWA NDEXOEe, YeM NepBLA BR30R, CORMAKWWACA Ha 3T0 cocToAHKe, Oyoer
BLINCIHEH.

fablemap 0SLABNEHHE MOMET COCNaTeCA Ha NbeEe Tabnuuys, 0BEABNEHHEIE B NOKANLHOM EOHTEKCTE, TAK
e KaK Ha Mmobble hopMansHee NapaMeTpid, KOTopEIR ARMNAINTCA Tabnuuane.

JHAYEHNA NEDEMEHHLIX KOO CMePaUMH B PAANMYHLIX COCTOAHMAR TOM ¥E CAMOro Keaa onepag9i (1Ma-3a
PAANHHHOMD CUHTAKCHYECKONS MCNONLI0BAHHA BolDaMEHHA K203 ONepaLA MK PEANMYHLIX BRiDAKEHAR MHOeNE-
UMK B opaTay BRpameHMAx) ARNAKOTCA OTLEMEHEMA M HE MMET HMKEKOND OTHOLEHIAA DRYT K OPYTY.

CYLBCTEYET CNBUMantHsIA TEN X505, KOTOPLIA MOMET MCNONE3SEATECA, YTOOR 0B L ABWUTE NEQeMBHHLIE K30a
anepaund ¢ NONMMapdiHbis YEOBHEM K008 ONEPaUWK, BCnK TN K008 onepaddd Be ByaeT opeoda.

8.7.6 Bnok onepatopa Koga onepauMm

8.7 6.1 CuHTakcrecsan dopua

=ppcode statement block=> <> <ppeoode statement= [ <opoode statement Block= |

<gpcode sfatement black=> > <NULL>

<gpoade slatement= -> < glatemeni=

<ppoode statement> == refurn | <exprlist> ) ]

CHHTAKCHE W CEMaMTHKA ONepaTopos B KOOAX ONEQauy AENAKTOA T #E, KAK CUHTANCHE H CoMaHTHKa
ONEPaToOpoE B HHCTRYMEHTAX, GO CREDYIOLIMAMIA MCKMICOYEHUAMMK 4 QOMDNHEHAMA.

Hukakol onepatop B K008 oneganmi He onkes DeHTe BRle, YeM YpPOoREHE K003 ONepaumn.

Cnepatop NPUCEAMBAHKA 1M AHAYEHWA BoE NeBeMaHHL 000aLaaToA K COCTOAHMIO KOOa CnNepauiie, KM K
CEAIAHHOMY C ONpegencHHsig Bel PaMeHHeM HHOSKCAUWK B COpalLBHAK anepaTopy opanay.

CywecTeyeT cneyvaneHLi onepatop returm, KoTopA KCNONEIYaTCA B Kogax onepauwy. 3ToT onepartop
NeABGNAST BOIELALLATE IHAYSHHS KOOO0B ONEPaLLMK HA3aN,

8.7.6.2 Onepatop refum

CnepaTtop relui NOIBONAET BOABDAWATE AIHAYEKWA KOOOR GNEDAaLMK Halaa,.

CRUcox NAgaMeTpa BRDEKeHHA MONET COOeMMaTE W OOHOIHAUHES 1 OUEHEHHLE MACCHBOM BRIDaMEHHA.

YponeHs onepatopa nefuim ABMASTCA YDORHEM KOga OnepauMy. HHkakoe BLIpameH He B CNHCKE NapameaTpa
BLIDAMEHHMA HE A0NMHO DuiTh BRIWE, HYEM YROBSHE KOOA CNEPaLMH.

COnepatop retum Domsed GelTe OUEHEH CNed ol 0Bpaiom. Kamooe BeipaMeHie B CNHCKE NapamMeTpa
BLIDAMEHWA CUSHWBABTCA B NOPALKE, KAK OHK NDOKCKOOAT 8 cnvcke. MoxoaHoe 3HaseHne K008 oneganun Asna-
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ETCA IHAYEHKEM MACCHBa, CRoDMADOEAHHEM, YNODALOYHEAS IHAYEHWA NALAMETROR BeipakaHHA. B cnydae,
KOMOE ECTE TOMEKD OGUH MAPaMEeTD BhlDaMEHHA, KOTODLIA ARNASTCA OOHOIHAYHEM BRDRMEHNEM, TOMLE MCHOgHDE
IHAYEHWE KOOa ONEDaL MK ABMASTCA BOMHCTEEHHEIM IHAYSHHWEM ITOMD BIpAXEHKA. ¥ 0DpaTHOD aHaveHna, ofo-
IHAYEHHOrD ONEDEaTOROM refliin B Npeganax K00a onspadiy, A0MEHa B TE Ta M CAMaA WMpHHA.

Mocne Toro, Kak BCTEeYanTCA ConegaTopos e, HUEAKNe JankEHefune onNepaTopsl B K008 OMepauiam He
OUEHWBAKTCR W Cpady YNPALNAKT BOILLATAMM K MHCTRYMEHTY BhI3083 MNW KOOy ONepa .

8.7.7 ¥posoHe KOga onepauvd

8.7.7.1 Beegauue

YpoBEHs BhlA0BA KO0A ONEpaLKKM I3RWGAT OT THNA KDOa ONepauM|, CRegyiolwua obpaiom:

1. Ecn TWN K008 ONeganMK ABNASTEA A0P0008, FORSPAT O KO4E ONepatuy a-rate.

2. Ecnin THN Koda onegaugkdn ABNRETCA Kopoode, MoBORAT O KOLE anepaun, k-rate.

3. Ecnu TWn ko0 a onegaunnd ABNSETCA apcode, roBOEAT O KOAE ONepaumi -rala.

4. Ecnm TLn Koga onepagin ARNASTCA apcode, Ko onepauni ARNASTCE NONHMOPEHEIM YDOBHEM.

8.7.7 2 Kogkd onepauid NnondMopdiHond Y posHA

Kone onepadiid nondmopdsorn ypobHA BepyT W3 KOMTEKCTE, B K0TODOM MX CO302:0T. 3TO NOIRONRET TOMY
He camony Bnoky onepatopa Kooa onepauki NPUMEHATECA K MHOTOKDATHEIM KoHTExCTam. Bea Takol KoHCTPYKLMI
TEW BEECHMH KAKOOMD KOO8 ONepauUMu 3TO BOa oMeHEl BeTe COANAHE W MCNONB30RATECA, B AABWCHMOCTH OT
KOMTEKCTA.

YpoBEH: KOO0a onepalui opeade A oNpaaeneayions BeoEa RENRETCA YDORHEM CAMOro NEpsoro axTH-
YECKOMD BPaMEHNA NapaMeTRa B 3ToM COpaweHM MK YPORHEM CAMOro Nepeors MopMansHoro napaMeTpa a
CNPeOeneHrH K003 ONepau¢, MnM YpooHe CamMoi Nepeoi 33wuTel i, while, Wwnv e/se BLIpaEeHWa, OEpyEaK-
Wal BLla0s K0G8 ONepald, Nk YEoBe e Koaa onepauuy, BRNCHamillero Bel30a koga onepaddd. Ecnd kog
onepauvi opcode He MMEaT HMEaKMX Non-fable NapameTpoR, M He BEMICHASTCA B 33 LWUMLLEHHEIR BNoK MNK Bsloa
KOOE SNepauMsd, T0 210 Kopcoda N YMOmUYaHKio,

Kok ONepauMid NorHMopdHoro ypoeHa MOoryT COO8DEaTE NEpeMEHHLIE ODBEABNEHMA, W (opsMankHpe 00 LAR-
MEHKA NapaMeaTna, HeNonNe3yA Ter X543, Y GopMansHoro NAPaMEeToE THNA X&G TOT ME Cambli YRoBE S, KaK haKT-
HYECHDE BLPEREHWE MapaMeTpa B BHPaeHMKM BuIJ0BE, KOTOPOMY OH COOTBETCTEYET. ¥ NepeMEHHON THNA XSig ToT
HE CAMBIA YOOBEHb, KaK KOO SNepauHH.

Kofe onepalvd nondmMopcdsoro YpoBHA He O0MHs CO08D#ATE NEPaMEHHEE 06 kABMNEMHA W ONePaToDk
B, HEM CEMBIA Nepasii DopManeHelE NapamMeTp 8 0B eABNEHA K003 cnepaukik. Kol onepaguK O BCEME XSig
fopManEHEIMK NADAMETEAMIA HE JOMHEH COZELMATE NEPEMEHHEE 0DERENEHWA KPOME XSig ¥ fvar, 1 3T0 He gon-
HHO COOEPHATE CNEQATORL! HA ONPEOENSHHOM YDORHE DaHbLLE, YoM YDOBaHD HHALHANMIaUM.

8773 CopmecTHD MCNONbIYEMBIE NEPEMEHHLIE K ONEPATODE HKHE, YEM YDOBEHS: K008 ONEpaLHM

B kopcode onepaTopkd Ha YROBHE MHMUMANIALUMKM BRNONHAIOTCA NPW NepEoM 0DPaLLEHEE B K0T ONepauuiI.
B atouM ocOpalyeHdd imports, exports, impors exports ivars v Tatnuuyks oBHORNAINTCA, K3k onHcaHo B 5.6.5.3 1
8.6.5.4, ¥ nieDeia NOEONEHWR 3BYEOB0A TabNWUL BaINONHAKTCA, KAaK onMcado B 8.6.5.2.

B acpcode onepatopel Ha YPOBHE MHMLMANMIAULMM BRINONHANTCA NP NepooM ODpaLe i B koD onepauuie.
B aTomM cOpalyeHHdd imports, exports, imports exports ivars v Tatnuuys oBHoRNAIKTCA, K3k onqcado B 5.6.5.3 1
8.6.54, h Niobuiz NoORONeHHA IBYKORCH Tabubl BRINONHAKTCR, Kak onMcads B 8.6.5.2. Onepatopbl Ha ypoBHE
YAPABNEHIA BiNONHRIOTCA TRK NepROM 0Gpae Kt Kamaoro K yukna € kogy onepaudid. B atonm obpawesan
IMports, exports, IMpaits exports ksigs W Tabnvusl OSHOBNAKOTCA, K3k onvcaxdo B 8.6.5.3 1 8.6.5.4. Cnepartopk,
KOTOREE COOODMAT BhDAKE HHA TUNA S02Cialop, BRNOMHANTCA B K YDOBHE,

8.8 Wadnownoe obLAanneH e

8.8.1 CunTakcryeckan dropma

<lamplate declaration> -» tamplate < <identlist> > [ presal <maplist=] [ <identiis> }

map { =identlist= } with [ =maplist= }

{ =insir variable declarations> <block=> }

~maplist> -> < <gxpr list> > | <maplist>

=maplisi> -= < <gxpor s> >

WabnokHos 0feRENEHWE NOZEONAST KPATHOE ODBARNEHHE MHOTOKDATHELX HHCTDYRMEHTOR, KOTODBIE OfMHEKo-
Bil B 0OpaboTie CTPYETYPE W CHHTAKCKOE, HO CTAMHAKTCR TONBED 0 HECKSMBEKMM KNKKYEBEIM BhIPEEEHMAM WM
HMEHEM IBYHOB0R TABMMLE.

8.8.2 ComanTHKa

Mepeeid CNUcor KOEHTAGOWEATOR0R COOBMEAT HMEHa ONA HHCTDYMEHTOR, 0DbARNEHHbIX ¢ WadGnoHom. B
ITOM CAMCEE QoM GolTe MO Kpadkel Mepe ogkH naedTaukaTop. Mepeblid GONoNHATENEHEIR Maplist CogepwIT
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CAWCOK NEE0EapHTENLHD YCTAHOBNEHHEIR CTTHCKOB YWCEn, KOTOPRIE BYOYT COA3aHE © KARIELM WHCTRYMEHTOM B
watnoHe. 3ToT mapis! MoseT DT CNYLEH, KOMGE HET HUEAKMX NPE0EAPKTENEHD YCTEHOBNEHHEIX YKWCEN, CBA-
IAHHBIX C WAGNOHHLIMKA MHCTDYMEHTaMK, EcnK maplist ByoeT NoMcyTCTE0BATE, TO 0H BOMTHEH COOQEPHKATE CTONLKD
CIAWCHOE CRONBED MHCTDYMEHTANLHEE AMEH B NSPBOM HGEHTHDHUWPOBAHHOM ChMcke. BTopoR cnvcos nOeHTH«-
KaTopoR cogepsHT pfieids ang wabnoHoro OB LRENEHKA. Y K000 MHCTDYMEHTE OBBABMERHOND C WabnoHom,
BCTh TOT e CaMbld cnucox plalds. TpeTHR CNMCoK HOSHTHRWKaTODOE CoOOe#HMT CRMCoK WabnoHHblx NepemMes-
HBIX, KOTOPEE OONHMHE BBTE 3aMeHaHs B NOCNagyiowen SNoke Koga © Bl paHeHMAMK OT BTOpOrD maplist. B aTom
CIWCEE HE MOMET GbiTh HMKAKAX MOEHTWDHKETORDE, KOMNE KEASIA MHCTRYMERT, SORAENEHHBIA WaBNoHOM, o0 KHI-
KOk,

CNHCoK KapTel NPWHAMEET DOPMY CTIMCES CIMCKOBR. ¥ 3TOM CIMCKa JOMHHO BbiTs CTONBKD JNEMEHTOR,
CHOMBKS WalnoHHox NepesteHibix OOBABNSHD B TRETEEM CHIMCKe MoeHTHEMKETORoE . Kawk e NogCncok ABRNAeT-
CA CIMCKOM BEIPEMEHNA 1 JOMEEH HMETE CTONBKD INEMEHTOR, CHOMNBKD HHCTPYMEHTANBHEX WMEH B NEQBE0M
CNNCES MOeHTHpMEaTopoE. MNMepesii (ZoNoNHWTENEHER ] Maplist He DonHeH CoaepaTe MOeHTUDUEATODE], TONLED
HACTNIOBEIE SHAYSHKA,

8.8.3 WabnoHHLIe HHCTRYMEHTANLH LIS ONPeaenaHHa

MHOMAE HHCTRYMEHT L ONPEJRNAKTCA WatnoHHEM CNDedeneHKeM, TAK K3K WX HMEHa 80T B NePE0oM Chkc-
ke MaeHTHMEaTOpoE. HTobe ONWCaTe KAMOEIR W3 MHCTRYMEHTOR, BOEHTIADKEATODS, ONWCAHHEIE B TRETRER CIIMC-
k2, TODYEPEOHD 3AMEHRIOTCA BhIDAMEHWARMK M3 CAWMCKS KApTE.

YToGe CcoI0aTe KOO ANS NepeorD MHCTRYMERTA, JaHHeF Dnok koda ofpabaTeeasTon, JaMeHan Nepayin
LW ASMOHHY D NEDEMEHHYIO NEDBLIM Bbi PAKE HHEM 13 NepBOro NEACNUCKE CNMCKA KEPTE, BTOPYH WabnoHHyIo ne-
PEMEHHYID MEPBERM BhlDEMEHIBEM K3 BTODOMD NOACHWCES CNHCKA KapThi, TRETeK WalnoHHyn NepamMerHyio nep-
BhiM BEIPEHEHHEM HI TRETEEMD NOACNKMCES CAWCKS KAPTER, 1 Tax ganes. YTobsl coagaTts kog ANR BTOPOrD HHCTPY-
KMEaTa, JaHHsii Bnok kona obpataTteiBasatcd JaMaHAA, NEPEYID WAaBNaHHYIO NEREMEHHYI0 BTODEIM Bhl DAXEHHERM
M3 NEpBOrD NOGCNACKA CIWCKA KARTH, BTORYID WABNOHHYIO NEPEMEHHYIOD BTODEIM BhlDEMEHWERM HI BTOROM NoJs
CAWMCKA CIMCKE K3pThl, TRETEI0 WaABNoHMYK NEPEMEHHYI0 BTOPLIM BRIDAMEHHMERM M3 TRETEEMD NOGCNACKE CIMCKa
KARTEI, 1 TAK Qaneaa.

ara obpafoTia Gnoka koga NPoKCXogUT Neped NoBoE NRoBeKoA CUHTAKCACE MM NPOBEKON YROBHA ana-
MEHTOR MHCTEYMEHTSR, WatnoHHEe NepeMeEHHBIE HE SEMAINTCA HCTHHHLIMA CATHANBHE MY NEPEMEHHEIMK 1 HE
OOM#Hb DbiTe 0FLABNEHE: B NEREMEHHOM BNoKe 05 LARNEHHA.

8.9 JapelepEMpoBaAHHLIE CROBA

CNeqyiow9e cloea PeIspBHpYNTCR M HE JONKHE MCNOMNE30BaTECA B KA4YSCTEE MOSHTRHEITODOS B OpREC-
Tpe SADL.

Acpoode, asig. else, exports, extend, glabal, If, inparts, inchannels, instr interp, jopcode, fvar, kopoode,
krate, kslg, map, oparay, opcode, outbus, outchannels, oulpwt, preset, returm, roule, sashl, send, sequeance,
spaltialize, srate, fable, tablemap, template, fumoff, while, with, xsig.

KoomMe Toro, MMEHA NEPEMERHCH, JANYCKRI0WWECA 51, DeIaPBMPYITCA ANA CNeUMd-HOTs ICnonesao-
BAHKA (HANpUMEp, NoTok GUToe detokenisalion), ¥ He sMoryT BB Te MMEHEM MHCTRPYMEHTA, CHIHANBHOR Nepeme-
HOW, 3BYKOBOH TaBNWUER HNKW NONLI0BATENEM K003 ONepayvi B OpKeCTpa.

9 OnpeneneHnAa Koaa onepauvm agpa SAOL v cemMaHTHKa

9.1 Baegenue

Boe Da30Bee KOOk ONEpaUMM SOl DHTe DEANMA0BEHE! B KEHI0M TEPMMHANE, KOTOPRIA MONET Oex0Om-
pPOBATE ODLEKTR THNA 3 WM 4.

Ina kasnoro Sas080ro K008 onegatkd CNUHCsIBacTeq chneaywes:

NPOTOTAN NOKATLIBIIOWMA YPOBEHE KOOA ONEPALUMK, NAPAMETPR, KOTOPEE TDeByYTCA NpY Bea0Be Koga
CNepau M YDOBHK 3THX NaDamMeT poR,

HODMATHEHAA CEMAMTHEA ODPATHOMND AHAYEHHA . CEMAHTHEA ONUCLIBAET, KAK BLIYWCIHTE ACKOLHOE IHEHEHME
ONA KA¥O0M0 BRI30BE K043 ONepamA,

HOPMATHBEHEA CEMaHTHKE NBeX NobouHsxX 2dderTos Gas0eoro K043 ONepaLMi.

9.2 Tun spocialop

Ter vpoBHA Specialop He ARNAETCR PaKTHHECKMM NEKCHYECKMM ANeMEHTOM A3sika SAOL 1 He gonweH
NoABNATECA B opkacTpe SAOL, HO MCNONB3IYETCA B KAYSCTES COKPALLEHWA ANA Gas0BLix KOO0 ONePALMK C HHMA.
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BaanBeie KOge ONEPaLHK C YPORKER BEOJAT SPECENI0 W ONWCEIBAIOT DYHELMK, KOTODLIE oToBpakanTos oT
COHOMD WM GoNee CHrianos 3-rafe o ciriana k-rate. Takum cOpaaos, ¥ HAX 8cTk O04H WNH Bones NapameTpom,
KOTODRIE MIMEHRIOTCA B 8=rafe, W OHM MMENT HOPMATHBHYIS CEMAHTHEY a-rale, HO OHKW TONBED BOIBRALLAOT 3HAYE-
HHA WIANH UMeoT nodouHbe 2pderTe B a-rafa. MNpd MCNoNBI0BIHWA 3THX KOO0E ONe Al B Beipase Ay obpa-
GaTeBaKTCR, Kak Kopcode Eo0k, W HCNONEIYKITCR ONA ONpeaensibs olWhoK YpoBHS.

BripameHie, 3anpe e o Npasunaid 8 8.6.6 1 B.6.7 gnA a-rale ¥ k-rale, He JoMeEHD WMeTs Specialon.
BripaxeHue Specialon 0onmie BeiTh TOMNLED B 33WMUILEHHOM BOHTEKCTE, SCMK BRIPAMEHAE 381 WT L TAKKE RENAST-
A specialop BelpameHye. Beipamene specialop #e GonwHo BelTe B BhIDEHEHNA 3AWM Tl KNK E300R0s GNoke
ana white onepatopa. OBpalleHHA K specialopn KOOamM onepanikik HE BOIMORHBI B ippeodes, kopoodes w opoodes.
Ecnu ofpalieHnd k£ specialop kogan onepauun NpUcyTCTeyIaT B acgcode U specialod Kogax To anegalug gna
a-rate W k-rale BeiNONHAOTCA NO NDAEWNAaM, SnpeaeneHHsM e 5.7.7.3.

9.3 Cnucok BaloBLiX KOOOB ONEpaUMK

Heckonk#o Bai0abix KOO0 ONEpaUHK ONUCEBAKTCA B NOCNEJVIOWWMY ROONYHETaE. 4l OeNATCA Mo KaTa-
FODMAM, HO B 3TOM HET HMKAKOMD HOPMaTUBHOID IHAYEHKA, 3 TONLED ACKOCTL NDESCTIRNEHMA.

MaTemaTHdYeckue dhyHELIMM int. frac, dbamp, ampab, abs, sgn, exp, log, sgr, &in, cos, atan,
pow. fogl 0, asin, acos, floar, ced, min. max

KoHBEDTODE gettune, seffune, octpch, pohoct, cospch, pohops, cpsoct, oolops,
midipeh, pohmich, midioct, octmidi, midices, cpsmidi

TasniHLE ONepaumm ftlen. Mloop, floopend. fisr, ftbasecps, fsetioop, fsetend, fisetbase,
ftsetsr, tableread, tablewrite, oscl, foscll, dascil, kosed

CHrHankeHg reHepaTopil kline, aling, kexpon, aexpon, kphasor, aphasor, pluck, buzz, grain

3BYHOBBLIE MEHEDATODE irand, krand, arand, lfnrand. kinrand, alinrand, fexprand, kexprand,
aexprand, kpoissonrand, apoissonrand, igavssrand, kgaussrand,
agalissrand

DUMETPE port, hipass, lopass, bandpass, bandstop, biguad, allpass, comb,
fiv, i, firt, dirt

CnexTpansHisiA aHanMa fit, ifft

PerynupoBKa YoHNEeHKMA rms, gain, balance, comprassar

OemoHcTpayworyoe npeobpaloaakme decimate, upsamp, downsamp, samphold. sblock

JagepHKd delay, delayl, fracdelay

ST reverb, chorus, lange, speedt, ix_speedc

HMamenaie Tenna geltempo, settempo

Ina ka#oor Sas0soro €008 onegankt 4asTes NPOTOTHN K48 ONepalMy. 3T0 NoKaILIBasT YOOoRE HE KOOA
ONEpaLHH, YACND HeoDXoTMMENX 11 OONOMHATENEHER DODMENEHEIX NAPEMETROE K VROREHE K00 M3 @OopMank-
HEIX NapameTpoa. CnpedaneHHBe NADAMETDE K ONDESeNeHH LI BAI0RLIM KOOAM ONEDALKK NPEOCTARNAKTCA &
cuofEax, Korga ' aToT hopMankHbIA NapaMeTp ARNASTCA A0NONMHUTENEHLIM,. ONpegEneHHEE KO0kl ONepaLmMe Mc-
NENEIWOT B KABLYKAR, 4TO OIHAUAET, 4TS KOO ONepaUMd MoxeT 0fpafoTaTe NPOMABONLHOE YHCENO NADaMaTpoa.
Kapwidkk TEMMPYIOTCA G YDOBHEM ONA TakKX KOOO0B ONeDauiK, KOTOoDbIE ABNKIOTCA YOOBHEM BOEX NApAMETDOE.
Ecnw HET HODMATWBHOMD A3k ANA ONPELENEHHOND KOO ONEDaLkk, KoTOPRIA ONPEOeneH MHaqYe, T 3TO CHHTaK-
CHUYECKAA SWHOKa, 8Cnv NEMMEHABTCA KAKOR-NWE0 Ma CNegyilMs ONepaTopoa;

« B OOpaLLEHMM KOO8 ONepalMEi MEHBLLE (DAKTHYECKWX MTADaMETDOE, Yok HeobxXoJMMBE DOpMANEHLIX Napa-
METpOR;

- B oBpawend Koga onegaymy BoneWwe CATHYECKHX NADAMET RO, YeM HECBXOIKUMO, M OCNONHATENEHEE
opManeHsIe NapaMeTpel M ONPEOeneHHA K003 ONEpaLM3 HE BIHYaI0T NeLeMeHHLIE, DAI0ENESHHLIE KAl KM,

< (PAKTWYBCKDE BLpANMEHWE NAPaMETPa MMeeT Donee SuICTRRIR YPOBEHE, YEM COOTRETCTEYIOWMEA SOopMank-
HBIA NADAMETD UMK NEPeMEHHBA (DORMANEHLIA NADEAMETD, BCNW ITO — KODPECTIOHDEHLMA;

< DAKTHUYECKOE BRIDAMEHHE NARAMETDA He ARNABTCA OOHOIHAYMEIM MNH HE ABNSETCA TAANMYHBLIM, KOrga
COOTEETCTEYIOWMA hopManoHisi NapaMeTp onpegenset Tabnuuy.

MreHa, corzanHLIe ¢ hopMansHkIMK NapamMeTpami B Daz0psx NDOTOTHMNAX KODE OMepaLy, HE MMEIOT HIK3-
KOFO HODMAETHBHOMD aHaYEHWA, HO MCNONLIVIOTCA ONA ACHOCTH NP OSLaLLEHKK K IHEYEHHAM, KOTOPEE Nepeaa-
HIT, KaK COOTRETCTEYWWE QakTHackie NapaMaTpel, W ONHCRIBAINT, KK BblMHCNWTL JHaYeHke Gaioporo Koga
CNEpaLH.
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9.4 MaTemaTHuecKHe oy HELMK

9.4.1 BeegeHwe

Kanmgeiii M3 KOQOE ONEpaUMi BsHUCNAET MaTEMATHHECKYID EyHKL IO,

9.4.2 int

apcode int {xsig x)

Kog onepadiu il BLHWCNAST USNODYHCIERHYI0 HacTe CBOSMD NapamMerpa.

MExoaHoe IHAYEHHE OOMAHHD GolTe UENOYKCNTEHHOR SACTEID X,

9.4.3 frac

opcode frac (xsig x)

Kog onepaymk frac BeldMcnAeT GpobHyko YacTe Ca0ens NapamaTpa.

VICKoOHOE IHAYSHHE SONHMHD DeiTe OpOSHOE 4aCTeD ¥, TO BCThL, X — HHTEpBan (x). Ecny x oTpvUaTensaK, 1o
frae (%) TaKHE OTPUUATENEH.

9.4.4 dbamp

opcode dbamp (xsig x)

Koo onepauyui dbamp BelSHMcNAET NApaMeTR, JKEMBANEHTHEIA AMNNETYEE, MR aMnnuTyga 1 cooTeeTCTaYET
ypoaH 30 gb. Ecnn x He CTROrS NONOEUTENEH, TO 3T OwKika pacHeaTa.

McxooHoe anaqeHre oo Beime 0 + 20 log,, x.

9.4.5 ampdb

opeode ampdh (xsig x)

Koo onepaukd ampdh BEHHCNAST OUEHOHLIA NAPaMeTp, IHBHBANEHTHLIR AMNNWTYAE, (e aMnnuTyga 1 co-
OTEBETCTBYET ypoaH 20 6.

MCHoaHoe aHaqeHne gomsnn Geime $0 * - 300

9.4.6 abs

opcode abs (xsig x)

Kog onepauik abs Bei4icnReT abconoTHoS HaqeHe napaMeTpa. McxoaHoe aHaYeHWe GONHHD GhiTh —X,
ecnu x <0, MnK x, B QPYTHX Cy4anx.

9.4.7 sgn

opcode Sgi (x50 x)

Ko onepagns 5007 BEYUMCnAeT aHas (DyHELMD 3Haka) napameTpa. MoxogHoe sHaqveHne Gonseo Seme -1,
ecnd x <0, Decnd x =0, unn 1 ecnd x= 0.

9.4.8 exp

opcode (X8 x)

Kog onepauMs exp BsSHCTAST INCTIOHEHLHANEHYD gy HELKIO.

McxoaHos 3HaYeHnE QOMHHD GolTe &

89.4.9 log

opcoda log (xsig x)

Hion onepauii log ssMucnaAeT norapads naparaTpa.

ECid x HE NoNO#HTENSH, TO aTO GWWGKa pacqeTa.

9.4.10 sgrt

opcode sqit [x3ig x)

Hon onepauki S5 BeHWCNAST KE3QPaTHEN KoDEHD NAapaMeTpa. MCXodHoE IHaYEHHE GONMHO BhiTe SgT ().

9.4.11 sin

opcode sin (xsig x)

Kog onepaumi 2in Be4HcAeT CHHYC NapaMeTpa, gaqHore B paguanas. MoxogHoe aHadeH e GonsHo etk
Sin x.

8412 cos

Opcode cos (x&ig x)

Kog onepauki c0s BelHWCIAST KOCWHYS NAPaMEeTpa, JaHHors B pagnadax. MocxooHos sHadeHne JonsHo
CEITE COS X

9.4.13 atan

opcode atan {xsig x)

Kog onepauyi alan BeHMHcCAST apiTasre s NapamMeToa, JaHHcrs B pagradar. MoxodHoe IHaYeHnE JormsHD
GuiTe tan ' x, B guanazone [-n/2, n/2).
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9.4.14 pow

aprcode pow (x5ig X, x50 v

Kb Onepauyd pow BeHACIAST MOWLHOCTE.

MCxogHOS aHaYaHHe O0NHHD GblTe X,

8.4.15logi0

opeode log 10 (xsig x)

Kog onepauui 0910 BeidMcnAeT norapids napaseTpa ¢ ocHogadmen 10, Moxoguoe aHaqaHMe gonsHo
ObiTh I0g,, %,

9.4.16 asin

opeode asin (xsig x)

Ko onepayii 25in BLiYACNAST apKCHHYC NApamMeTpa, 8 paguanax.

McxoaHoe asaveswe 0omKHo Geime sin ~' x, B ovanasoxe -2, ©f2).

9.4.17 acos

opcode aoos (X8ig x)

Kog onegalii acos BuiYMcNAET apKEOCHHYC NapaMaTpa, B pagvadas.

McxoaHoe aHaqeswe gomeHo GeiTe cos™' x, B guanaaoue [0, m).

9.4.18 cail

opcoda cell (x5 x)

Kog cnepaudd ceff BeHMCnAST HUEHES IHAYEHHe NApaMaTRa. MCKogHoS IHEYEHNE BONHHO BliTh Cambim
MAMEHEKAM LEMBM SACH0M | Tag, 4To0b X < §.

9.4.19 floor

apcode foor (xsig x)

Kop onepadu foor Be4ucnAeT BEDXHEE IHAYEHWE NapaMeTpa. MoxoqHoe IHaYeHne JonsHo DeTE Cambim
DONBLIMKM UENEM YHCNoM ¥ Tak, 4Tobk = X

9.4.20 min

opeade min [xsig x7 [ksig.. ]

Kog onepaugui min HaxcguT MEHMRYRM A3 THAYEHHWA HECKOMNBKMK NapamMeTpoR. MoxogHoe JHase e JoIHD
BTk MAHAMATTLHEIM ZHIAYHEHAEM M3 IHAYEHHE NApAMETPa.

9.4.21 max

opcode max [xsig x1 xsig.. ]}

Kog onepauqy max Haxo0MT MaKCHMYR M3 IHAYEHMA HECKONEKMX NapameTpos. MoxogHoe 3Ha4YeHWe goms-
HO BITE MAKCHMaNbHBIM IHAYEHAEM K3 IHAYEHWA NApaMEaTpa.

9.5 Npeotpajoparend NoOOaYw

89.5.1 Beegenne

CylWecTEYKT 4eTelDE NPEACTARNEHMA ANA NOSa4M B SACL opeecTpa. 3TH YaTRIPE NPEOCTABNEHWA CNEgy-
WL

< KNacc nogadn, wnn poh npegcragnedde. NMogada npegcTaenASTCA Kak UenNoYMceHHan YacTe HoMepa
OKTADLl, rOe 8 OYOeT oKTana CoOepHalan cepeguHy C (C4); nnoc gpofiHas 4acTe, KOTOpad NpeJcTaenseT Knacs
nogads, roe 00 Syger C. 01 Byger CF, 02 Syoetr D W 1.0, JpobHpie 4acTd Meldy Waram knacca noga[u
OKPYTMAKTCA K CaMoMy DNMaKoMy Knaccy Nogadi;

=YACTE ONTARLI MNW Ocf NpeacTaene e, Nogada NpeqcTapnASeTod, KaK LenodHcneHHan YacTh HoMepa oKTa-
Bbl, [A8 & SYIeT oETaea, cogepXalan cepeaudy C (C4). Mmoo gpobHan 4acTe, KOTORaA NPEACTABNART Y4aAcTh
OKTABLI, [O8 Ka¥OkLIA War papHbid 1012 osTaoel, NpeJcTaanAsT nonyToH;

= IO npepcTaanelse sWcna nogadd. MNogada NpescTasNSeETeA KAK WENOYWCIEHHOE YHCNO NONYTOHOE,
BLILE HMH HEEE CepeduHel C, NpegcTasnes ol Kkak 60;

- YACTOTA HNKW C0S NpeacTaenexye. Nogada, npegcTaane HHaR Kay HEKoTOROE HYKMCNo UHMKNCE B CERYHITY.

Kaxabid sa npeobpasoeaTensd Nogaqdyd NpeacTasnaAet npeobpasoRaHie, KoTODOE CAENAET B0 WMA B HOBSM
NpeaCTABMASHWNA NERRLI 1 ODHIHHAMNEHERM NAgEaMETROM BO BTOPOM NpeacTaanenwse. Takuw obpalow cpsmiadi aa-
NASTCA NPeoSpaloBaTenas, KOTOPREA BO3ELALWLAST YECTOTY, COOTBETCTE VIO VIO ONpedeneHHoN nogaqe MID!.

9.5.2 getiune

opcode geffune ([xsig dummy])

Koo onepayi geffiuine BOIBPallasT IHaHeHHE TEEYLWEA rmobansHoA HACTPolkKKM oprecTpa. [NodankeHan Ha-
CTPOMKS ZONMHA DbiTh YOTAHOBNEHE N0 YMon4audio B 440, 4o MomeT BeiTe WAMEHEHA, HCNONBIYA Seffune Koa
OMNEpALIM.

Dummy napameTp MCnone3yveTcs, YyTolk OnpegenyTe YpoBeHe: OGpaweHnA K00a onepagmi.
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89.5.3 settune

kopoode settune (kKeig x)

Kog onepausd seffune yoTaHaBNHBEaST W BOIBPALLAET TEXYILES 3HEYEHME NoSansHoR HacTpoiki
CpHECTRA.

MoxoaHoe sHaYeHnE QOMKHD DETE X.

9.5.4 octpch

opcode oclpoh (xsig x)

Hog onepauki ocfoch npecbpainesBasT KNAcs CkTakkl B COOTEETCTEHM C MacWTaboM Wean.,

9.5.5 pchoct

opeode pohoct (=54 x)

Kog onepaddd pohiact npecbpaioBHeEaaT NpeacTaABNEHKE ORTaBRL NPeJcTARNEHWD KNAcca NogaqH.

Ecni x Hg cTporo NoncEE TENe , TO 370 GWMEKS BuHUCNEHUA.

9.5.6 cpspch

opcode cpspch (xsig x)

Kog onepauvi cospch npeobpasoBpiBaeT NpeacTasne iie KNAcca NoOaqd B UMKNaY B CekyHay B CooTRaT-
CTEKK C MacluTabom WEank: 1 robansHeMyY HACTRORKaMA.

Ecni x HE CTROMD NONCHKATENEH, TO 3TO GlUWELa,

9.5.7T pchecps

opcode pohops (xeig x)

Kop onepauyi pohcps NpeoSpasoBpBacT NPEJCTABNaHHE B UMKNax B CEKYHOY B NPEOCTaBNEHWe KNacca
Nogayd B cooTEETCTEMM C rMobanks ol HACTRORKOH.

Ecni x He CTROMD NONOMATENEH, T 3T0 olWwbka.

9.5.8 cpsoct

opeode cpsoct (x3ig x)

Kog onepayin cosect npectpaloswiBacT NpedcTasne ke ORTaskl B UMKNaX B CeXyHY B NpEqCcTaansHue o
COOTRETCTEAK C rNOSansHod HACTROHRKON.

Ecnd ¥ He STROM NONOSMTENEH, T3 aTo clrdka.

8.5.9 oclcps

apcode ocfops [(%3ig x)

Kog onepauli ocfcps npectpaioasniBasT NpeacTaane ke UAENoE B CekyHOy B NPeJcTasneH e oRTankl B
COOTBETCTEAM C rNOSankH0N HACT POHRKoNA.

Ecni X He CTROND NoNORHTENaH, T 370 olWwbka.

8.5.10 midipch

opcode midipoh (xsig x)

Kiog onepauqk midipch NpecbpaloexeasT NRpedcTaaNe e Knacca nogaysw 6 MIDI npegcraenasde.

Ecnd & == 3, 10 310 owrbBKa.

8.5.11 pchmidi

opcode pohmidi (xsig x)

Kog onepausk pohmidi npecbpazopmweaeT MID! npeacTaENeEHWE B NpEQCTABNSHUE KNACCA Nogaqd.

Ecnid x Hi CTROTD NoNOSMTENEH, To 3To oWHbka.

89.5.12 midioct

opcode miidioct (x&ig x)

Koo onepausqy midicct NnpeobpaiossBacT NpeacTapned9e okTass B MID! npeacTasneHme.

Ecnd x <= 3, T0 210 oWwWrbKa.

8.5.13 octimidi

opcode oohmidi (x&ig x)

Koo onepausqd octmidl npeobpaioasiesaet D npeacTaBNeHke 8 NPEOoTABNEHKRE OKTASE.

Ecnid x Hg CTROTD NoNOSMTENEH, To 3To cwWbea.

8.5.14 midicps

opcoda miidicps (xsig x)

Koo onepaund midicps npeofpalobsBAeT NPEICTABNEHME LHKNOE B cekyHay 8 MID! npeacTasneHye o
COOTRETCTENK C rNOSantsHol HacTROHKON.

Ecni x He CTROr NoNosHTeNaH, TO 310 SWwbka.
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9.5.15 cpsmiidi

apcode cpsmial (xslg x)

Kog onepaynd cpsmidi npeocbpaicesioaet MIDI npeacTaeneqye B NpeOCTABMEHWE UMKNOE B CEXYHOY @
COOTEETCTEMH C rNoSans ol HACTRORKDN.

Ecni x He STROM NONosMTENaH, ToaTo owwbia.

0.6 TaBnUuyHLIE ONepPaLKHK

9.6.1 filen

opcode filen (table 1)

Kion onepauunn ftlen ofpaTre@ gnude Tabnages. JnaHa Tatnyye ABNASTCA IHAYEHKMEM, BEMHKUCIEHHEM Ha
CCHOBAHWMK PA3IMERA NapaMeTpa B 3ByKoBoH Talnkye reHepaTopa.

MCKoOHOe 3HaYeHHE JOoNHMHD SbiTe ONWHOH TABNWUL, Ha KOTOPY CCRMBETCA |

9.6.2 ftloop

opeode floop (fable £

Koo onepaid oo, obpaTtHeR CTApTORH TOHKE WWKNE 28yKoBoH TabnHUk. ToHKa UWKNE YoTaHaBnHeaaTca
MW B 3EYEOBOM QEMOHCTPALWOHHOM BNoRE DanHslx B NOToKe BKTOB WnK fsetioon KoOosM ONepalkK, B Sy
cnywanx ato .

MicxogHDe JHaYeHWE QOHHS BulTe CTARTOROA TOHKON LWKNE 3BYKOBCH TaBNWULI Ha KOTORYH CCLINABToA L

9.6.3 Mloopend

opeode floopend (fakle 1)

Kion onepagun floopend, oGpaTHBi KOHEYMHOR TOYHE LKKNS 38yR0a0i Tabnaue . Todka yHena yeTasaenwea-
BTCA UMK B AEYHOBOM JEMOHCTPAUMOHHOM SroKe JaHHER B NOToKe BUToR KN fsetend Ga30akIM KOO0 ONEpaL9i,
B OpYyrds cny4ass ato 0.

MCxoqHOE THAYEHME QOMHHD SbiTh KOHEYHOW TOHKOR LMKNa 3BYKORCH TaBNMUE Ha KOTOPYIO CCuINaeTes £

9.6.4 fisr

opcode far (fabla 1)

Koo onepadir s, oGpartHeif YacToTe AWCKPeTHIALWA 3EBYKOB0A Tadnuuk. HacToTa QuCKpeTHaann yoTa-
HABMWEIETCA B 3EYKOBOM JeMOHCTRAUWOHHOM BNoKE JaHHLIX B NoToKe BUTOR, B Opyrdx cnydasx a1o 0.

MoxooHoe aHa4eHHe 0OMEHD GWTh YacToTol OMCHPETHIALWK IBYKOBOE Tabnus, Ty, Ha KOToRYI0 Cewina-
ETCA L.

9.6.5 fibasecps

opcode fthasecps (table |}

Koo onepaudd fhasecps 0GpaTHbIA SCHOBHMOR YACTOTE 28YK0B0H TabnHUL, B UHKNaX B cekysHdy (Tu). Oo-
HOBHAR YACTOTA YCTAHABRNMEAETCR MK B IBYEOBOM JEMOHCTRPAUMOHHOM BNoke OAMHEX B NOTORE GHTOR, WKW
B Ga30e0M 3BYKOEON Tabnuue sampole reHepaTopa, wnk DAsoBR M KOO0 onepausy fsetbase. B Opynax cny4anx
ata .

MCxogHoe 3HaYeHUe QOrkHD BblTe OCHOBHOR YaCTOTOW 38YKOBRSH Tabnuuel, B [, Ha KOTORYIO CouINaeTos &

9.6.6 fisetioop

kopoode fsetloop (table t, ksig x)

Hon onepaduu fsoliood ycTavaBNHBESST CTANTORYK TOHKY UMENA 3BYKOBOR TAGNHLE B HOBOE AHAYEHWE,

Ecni x <0, 1N ecnid ¥ BonNslue, Yes Dasmen 3eyKoson TAbnMUsl, Ha KoTODYI0 CCiNaeToA | 70 210 owwbka
BaIMHCNEHIA.

¥ aTOrM KOga onepaukK ecTe NoSoYHEE MpdiekTe. CTARTORIA TOUKA WWMKNA 3BYKCBOH Tabnuus F aonxHa
BTk YCTAHOBNEHE B X,

MoxoaHoe sHadeHne QomEHD DelTe X,

8.6.7 fisatend

kopoode fleetend (lable , keig x)

Koo onepauui fsetend yCTaHABNMKEAET KOHEYHYI0 TOSKY LWMKNA IBYKOBOK TAGNHUE B HOBOE IHAYEHHE.

Ecni x =0, une ecni x BonNslwe, Yas pamep agyKoeoi Tabnuusl, Ha KoTOopyIo CCeiNasTeA |, 70 270 owwbka
BaIMHCNEHAA.

Y aToro KaOa Cnepau[y ecTh NobosHbe ddxderTel. KOHEYHAR TOHKE UMENA A8YHOB0E TAWUL! { ACTHHE BT
YCTAHOBNEHA B X,

McxooHoe sHaye ke OonEHS BeiTe X,

9.6.8 fisetbase

kopoode fisethase (fabie | ksig x)

Kion onepaukn fsetbase yCTanaanveaeT OCHOBHYID SaCTOTY 38yK080i TahNuUsl B HOBOE JHAYSHME,
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Ecni x He CTPOro NoNosHTENEH, TO 3T0 CLIMGKS BHWCIEHAA.

¥ aToro Ba3oeoro KoOa onepaykn ecTe NoSodHse afderTe. OcHoBHan YacToTa 1ayK0aol Tabnnus | gons-
Ha BTk YCTAKOBNEHA B X, (08 ¥ ABNASTCA IHaqaHien B Iy,

MoxogHoe sHaqeHne QonsHo DeTe X

9.6.9 fisetsr

kopoode fsetsr (table 1§ ksig x)

Hog onepauws Tselsr yCTaHaenKEIeT NapaMat Dbl YacToTel QUCKDETHIALKMA J8YE080d Ta0nKUL K HOBOKY
IHAYEHHIO X,

Ecni x Hg cTporD NoNo#ATENEH, TO 3T0 CLUWMEHS BulHWCIEHUA.

¥ aToro GaroRorD KOO8 ONepauHd 2CTh NobouMble ahderTsl. YacToTa JUCEDETHIALMH IBYKOBORN TaGNHLUE ¢
LONKHE DETh YCTRHOBNEHA B X, (08 ¥ AENSETCA IHaYeHWen B .

MocxogHoe IHauyeHue Jon#sHS DeiTe X,

9.6.10 tableread

kopoode tableread (table §, xsig index)

Koo onepauqd tableread BoaspalasT @IHHCTBEHHOE IHAYEHWE K3 3BYKOBOR TaBnMyk.

HMoxogHoe aHaqeHve DomkHo Bl Te AHa4eHMEs IBYKOBOR TAGNUUE N0 Y4cny index. rae Homep 0 ABnReTcA
Nepeod BLiBopKoi B 3EYKOBCH Tabnvue. Ecnn index Be DyOeT Uenolibd HHCNoM, To MCKOOHOS SHAYEHNE QOTHHD
OBIThE AHTERNONKDOBAH0 OT COCEOHMY TOYEK A8YKOB0R Tabnus.

8.6.11 tablewrite

apcode tablewnite (Table , xsig index, xsig val)

Ko onepausd ablewnte yCTaHaaNMeasT SAnHCTEEHHOE SHAHEHWE B 3BYKOROH Tabnmue.

Ecnn index =0, N ecnK indey BonNblWe, Y486 PasMED IBYROBON TaBNKUbl, Ha KOTODYIO CChiNaeTcA [, To aTo
CWHOKA BEIMHCTEHMA.

Y ATOMD KOO8 ONepayny ecTe NoSoYHER 3pberTel. index Gon#HeH ShiTe OREPYITHRH K CaMomMy Gnnakomy Lano-
MY HACTTY, W IHEHEHWE Rdex YKHona B 3BYKOBOH TaGnuue [ 0omsHo BbiTe YyCTAHOBENEHD B HOBOE JHAYEHIIE val, roe
HoMep [ AENASTCA NepBol BeGopEoi B 3BYKOBOH TABNKMLUE.

HMoxogHoe sHadeHke QonsHo BeiTe val.

Ecnid rmobansibie TAANHUL HANMcaHsl B YPOBHE OOHOTD HHCTRYMEHA, 3TO HE YEA3LBIAET, KOTZE HOBEIE AH3-
HaHWA CTAHOBATCA QOCTYNHBIMK JDYTHM MHCTRYMEHTAM. B S3CTHOCTH 3T0 HE yRaaLEIeT, A0CTYHE N H3MEHEHWA
B TOM ¥E CAMOM UWENS opkecTpa. VIaMeseHna AomsHsl GelTes JOCTYNHEIMA BCEs WHCTRYMERTAM B CREOYKOLLEM
LWKAE OPHECTRE, W PAIpeWanToen ShiTe GOCTYNHLIMH MHCTDYSEHTARM YNOPRI0YEHHEIM MOIHE B TOM #ME CAMaM
LMKME OPEECTRA.

8.6.12 oscil

aapcode oscll (table I, asig freq var val]

Koo onepausH3 osci ONKCLIBART HECKONBKD 0a3 UWMKNEI BOEDYT 38yKoBoN Talnuue f Ha ypoaHe ffeq UHMKNoE @
ceryHay. Korga kog onepadud Byoet auesed, loo0s OoMEHb GhlTe OKPYTTEHLL K CAMOMY BAHIL0MyY LEMoMY SHCy.
Ecnk loops He ByQyeT OUeHEHE, TO HE IHFYSHMA BonkHD BielTe 1.

Ecnu loops He cTOOMS NONOHHTENEHE ¥ TAKEE He —1, To aTS OWMAKS BEIYUCNEHKA.

HCxoOHOE 3HASEHWE BEIHWCNAETCA COMMAcHs CREdyIOWER NpoLUEnype.

Mpy nepeos 0BpalleHun YpoeHa oscll BHYTpEHHAR draza non#Ha OeiTe YCTAHoBNEHA B O, W BHYTREHHEE
qHcno wabopa yuknoe & loops. MNpd nochedyiowuy obpawedias Uy TReHHAA ©a3a SomKHa BelTe NOCTEREHHO
yBENWseHa Ha frag/SR, e SR AanAeTcA 4acToTon QUCKPeTHIAUWMH oprecTpa. Ecnd nocne npepalieHes
BHYTpEeHHAA ada we BygeT o uuTepeana [0,1] 4 BHYTDEHHEE KONWHeCTED LIMKNAE CTROrD NONCHWTENLHDS, TO dhaia
Son#Ha BeiTe YCTAHOBNEHA B QROGHY K Y8CTE 82 IHAYEHWA (D = p = non (o)), W KONAHecTES LWKNE NOCTENEHHD
YMEHBLIEHD,

Ecnd aHyTPEHHES KONWHECTED W9ena OyaeT 0, TO MCXOOHOE SHaseHHe AonsHo SeTe 0. MHase noxogros
IHSAHEHHE JOMEHO DETE IHAYEHHEM HOMERE X B IBVKOBON Tabnuvue, rge x = p * |, 10 p ABNAETCA TesyLLER
BHYTPEHHEA fatod U/ AENRETCA ANWHONA TAaBNHUE [ ECnK X e By 0eT USNsIbg SUCTOoM, TO 3HEYEHRE J0MHHD GhiTh
HHTERNONKEDEAND 0T COCEOHME TAENMYHEIXN THANEHMA.

9.6.13 loscil

acpeode losal (table t, asig freq [ivar basefreq, ivar loopstart, ivar loopend])

Kon onepaudi fosci onHcIBaST LKk BOKRYT IBYH0B0A TaGnuus {. LIMKNWYH0E BRNONHEHKE NpogonmaeT-
CA, NOKS KOG ONepauMi RENASTCA AKTHEHLIM W BEINCAHASTCA NO CLUSHADWK, KOTODLIA JABWCHT OT OCHOBHOR YacTa-
Tl baseffeq 1 4acToTel QWCKDETHIALMA Talnnuel.
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Ecni basefreg He DYyOeT HIBSCTEH, TO OH J0HeH BeiTh YCTAHOBNEH B OCHOBMYED 4acTOTyY Tabnuukl [ no
yaom-anuio. Ecnu y Tabnuue { ecTe oCHOBHAA YacToTa {0 W basefreq He MIBecTel, TO 3T0 OWnBEE BEMKMCTIEHMA.
Ecnu bagefreq He CTROND NONCHWUTENEH, TO 3TO OWKDKA BLEMEHM BRIYMCNeHWA. MapameTp basaeffeg ponses GblTe
onpenensHe U,

Ecnn loopsfart v loopend He MIBECTHBI, TO OHK JOMEHE BalTe YCTRHOBNEHE B CTAPTORYK TOYKY B KOHEYHYIO
TOMEY UWKNE TaSnlbl [ COOTEETCTEEHHD. ECni l000end HE MIBECTEH W KOHEYHAA ToHKa WWKna [ pasHa 0, To loopend
JOM#EH BbiTe YCTAHOBMSH 40 KOHUS Tatnwye e (f= 1}, roge f— onvsa Tabnvuks B DeMoHCTpanMoHH LI ToHkax, Ecni
loopstart e MEeHBLWE, Yeb (oopend MMM OTRUUATENEH, TO 3T OWKOKA BEYUCNEHER.

McxooMoe 3HaYeHne BuHUCNAETCA COTMAacks CNegyowen Npoleoype.

Ecni | anvHa Tabnuue, 1o m — foopstart!l, W n — loopendd. Mpw nepeow oSpawesin € ypoBaHo Iascil,
BHYTREMHAR hasa ponxHa GeTe yoTakoenasa 8 0. Mpu nocnegyiougkx obpalWeHiias BHyTReHHAR data gonsHEa
OBiTh NOCTEMERHD yeenusaHa Ha freq TSR basefreq SR}, rge TSR ABNRETCR 4acTOToR OMCKpETHIaWmMK Tabnmus
H SR ABNASTCA YACTOTOA AWMCKEETHUIALMK ODKECTPE. ECnK NPMpaeHHe 3ACTABNND BHYTDEHHKH0 hady BRHATH 33
HHTEPBAN [M, N] MNK CTAKOBUTECA MeHbLUE, Yar 0, dhasza nonsHa DeiTeE YCTAHDBENEKS B /T + 0=k, T8 0 ARNAETCR
BHYTPEHHER $a300, 1 K ABNAETCA HAKHKKM adadaHren (o) Cgrako, ecnk GasoBsld yEAIaTENs SLWEe He Nepegan
IHAYEHWE [DoDstant, W BCchiv NPHEALLEHWE 33CTABWND PEai0BREIf YEIIATEN: CTAHOBNTRCA MEHELLIE, YE# HyNEL, ain-
Bald YEAZATENE BEPET HYNBBOR IHAYEHWE.

HMCxogHoE IHaYeHME 0mEHD BelTe JHaYEHKEM HOMEDA ¥ B 3BYKOBON Tabnuue, rae x = p "/, p — Terkywan
BHYTPEHHAR a3a 1! — anuHa Tabnuuel £ Ecni x He Sy0eT Wensim YHCNomM, TO IHaGYEHRE JoNHHE0 Bkl Te AHTepNo-
MAPOBEHD OT COCEAHNX TAANMYHEX 3HA%EHKA.

9.6.14 doscil

aocpeode doscil (table |)

Kog onepaudd doscil BOCnpoMapoguT aeibopey 603 NOOCTPOAKM YaCTO TR MK UHMENA.

MoxooMoe aHaYeHnE BulHUcNAETCA COMMAacHD CReayIowen npolenype.

Mpwr nepecm oDpalYEHW K K YPORHID Josci BHYTpEHHARA dasa gonmea BelTs yeTascaneHa 8 0. Ha nocnegy-
WM COpaleHMAX BHYTPEHHAR $a2a Jon¥Ha BulTe NOCTENEHHD yEanMYeHa Ma TSRSR, roge TSR — yacroTa
OWCKRPETHIAUWMH Talnkuel 1 SR RBNASTCA 4acTOToR JUCEDETHIAUWK OpKecTRa. ECnd Nocne Nprpawes A BHyT-
peHEaa dasa Gonswe, e 1, To GENASTOR KOO OMNEDaL M.

Ecnd ko onepagu BygeT coenad, TO HeXoQHoe aHaYeH e A0EH0 GhlTe 0. MHaue KCXOOHOE IHaYEHME
SOKHO BETE IHASEHMEM D8MOHCTPALMOHHOM HOMBPa ¥ B 30VKOBOH TaGnuue, roe ¥ = p*l, (oe o — Tekylwan
BHYTREMHAR hasa, v/ — anueHa Tatnuuel . Ecnn X #e By0et uanbis YKCcion, TO IHAYSHWE GOMSHD DTy MHTepno-
MAPOBAKO OT COCEAHNAX TAGMMYHED 3Ha4E HIAG,

9.6.15 koscil

kopoode koscil (table 1, ksig frg [tvar loops])

Hon onepaukk koscl ONMCeIBAET HECKOMEKD Pas UMKNE BOKPYT 38yKCBOH Talnuuel  Ha ypoere freq UHKNoa
B CEKYHOY, BOIBPALLAA IHAYEHHA Ha ypoade ynpaanesud. Korga koo onepauun Dyoer odewes, loops 0okl
CRITE QHEYINEHE! K CAMOMY SNKIKOMY UENoKMY Yucny. Ecni loops He MABECTEH, TO B0 IHAYSHHE GONHHO DbiTh
YCTARCRNEHD & —1.

EcnW loops He CTPOND MoNoMMTENEHEl M TAKEE HE =1, TO aT0 OLKDES BelSKCNEHKA.

MCxooHoe IHAYEHWE BaIYHMCNAETCA COMMAcHD CNeayiowen npolenype.

Mpi nepeos oBpaWEeHWH K YDOBHKD KoSCi BHYTDEHHAA a3a AomsEHa ol Te yeTaHoanaxa e 0, 1 BHyTpEHHEs
qucno #abopa yuknoe & foops. MNpy nocneqysowms oGpalleHnAx BHyTpasHAA diaza QonkHa BulTe NOCTENEHHD
yeenreeHa Ha reg/KP, rae KP — ypopeles ynpaeneqyA opkecTpa. Ecnk nocne npupawenna daza we Byoet @
uuTepaane [0, 1] ¥ BHYTPEHHEE KONHYECTED LUMENS NONOMHTENLHD, TO $a3a 40NHHE OhiTe YCTAKOBNEHS B OR00HYI0
HACTE B8 IHAHEHWUA [P = 0 - 1o (21), W KoNWHECTES UHENS NOCTENEHHD YMEHBLWEHD.

Ecnd BHyTREHHES KONWHECTEO WKena Oyaet 0, TO MCXOOHOR SHaYeHHE AonsHo GeiTe 0. MHake noxogros
IHAYEHHE O0MEHD DeiTE IHAMEHHeM HOMEDE ¥ B 3aYEOBOH Tabnuue, rpe X = p */, 0 — TEKVWES IHaAEHNE
BHYTREHHER DAkl W/ — OndHa Tabndidk L EChK & He GYD0eT LNk SKcnom, T ero 3HadqeqHie QonsHo BbiTe
HHTEPNONKPOBAHG W3 COCEQHIAK TAGMMYHE IHAYE M.

8.7 CHrHankHbie reHepaTopsi

9.7.1 kline

kopoode kiine (fvar x 1, ivar durl, ivar x2 fivar dur2, ivar x23, _.J)

Kiog onepaugidiE Kine NpodInod|T Npousaypy CerMeHTMpOeaHHEIR CTRORDA MKW DyHELAR "oTkaTa" oo aHade-
HUAMM, HIMEHAKLWMMHCA Ha K YpoBRHE. 3Ta @yHELWA 3aHHMaeT durl cesyugel, 4Tobe nodTr oT X1 go x 2, dor?
CEEVHOER, 4TOS0I NOATA OT X2 00 X3, ¥ Tak Janae.
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ECnH NoABEMNAKTCR KAKDE-MWED M3 CNegyiolw Wy yonoBKu@, TO 3T0 SWHOKA BRIYHCNEHWMA.

= YHMCID NADAMETROR YETHOE,

= MI0G0e IHAYSHWN Jur OTPHUATEMEHO.

McxoaHoe 3HadeHne LonKHD BulTh BeYHCTE D CREY KWWK OSQaz0omM.

Mpia nepaok 00QalEHHIA K RINe BRYTPEHHES BREMA SOMKHO BalTe yCTaRoaNeHo B (0, TEKYIWLAR Nesan ToHEa
B ¥1. TERYIWLAA NRABaR ToHEA B X2, W TEKYLWAA NPOOon+HMTENsHoCTE B durl. Tlpy nocneaywyx chpawesax
BHYTPEHHEE BPEMA JOMMHD DeiTh NOCTENEHHD YEEMMYeHD Ha 1/KFP, rae KFP ABNasTcA ypoaHak YyNDaanaHMA OpKe-
crpa. Mosa BHyTREHHEE BLeA DONEWE, ek TEKYILAA NPOAOMEEHTENEHOCTE, BHYTDEHHEES BOEMA O0MEHO DbiTh
NOCTENEHHD YMEHBLLIBHD, TEKYWAA NPOOCMIEENTENEHOCTE O0MN#Ha DWTe YCTAKDBNEHA B CNEOyslMia NapaMeTp
NPOQOMKMTENEHOCTA, TEKYLLYH TEBYID TOMKY B TEKYLLYIO NEEBYI0 TOHKY, W TEKYLWAA NPaBas TOYKa B CRegyowee
KOHTRONEHOS 2HAYeHHEe. ECNM HET HUKAKoTD A0NONHATENEHOND NAEaMaTpa NROLoNEMTaNLHOCTIH, TO BKNIOY3STCS
rEHERaToD.

Ecni aenicyaeTcA NeHepaTop, TO WCKOGQHOE IHaYeH e pasHo 0. MHade, noxoguoe sHadenme — [+ (r— ) #d,
roe | — TekyLan Neeas ToUka, r— TeKyLlan NRAean TodEa, | — BHYTREHHEE BPpamMa, d — TeKYLIaA NpOLorteM-
TENEHOCTE.

8.7.2 aline

aapcode aling (ivar x1, ivar durl, ivar x2 lvardur2, fvarx3, .. ]l

Ko onepauni aling NporMasoguT NpOoUeaypy CerMeHTHROBEAHMBIA CTROROH Wi dhyHELmio "oTkaTa" o0 aHaqe-
HHRMA, HIMEHAKWAMWCA Ha a ypoaHe, 3Ta dyHELWA 3aHisMasaT durl cekyHibl, H9Tobk NponTy o7 X1 a0 x2, adurd
CEEyHOE, 9T006! NORTH OT X2 0o X3, 4 TaK ganee.

ECnd NoABNAKTCA KAKDS-MWED WA CNegyiolWny YyCNoBaKia, To 370 OWWDKa BRIYHCNe HWAL

< YHC0 NADAMETROR YETHOE,

= MioBoe IHA%EHRA dur OTDALATE MO .

HMoxoaHoe sHaseHe QonuHo Dbl Te BeYHCTE B0 CRENYIIWMKM COpasomM,

Mpy nepaos 0BpaLWEHHK K aling BHYTREHHEE BDEMA JOMEHO BbiTe YCTAHOENE KD B [, TEKYLLAR Nesan ToHEa
B X1, TEKYLWAA NEABAA TOHKS B X2 W TEEYWAS NPOACITEMTENEROCTE B durt. Mplr nocnedyiownx oBpaweH Hax
BHYTPEHHEE BREMA ZONMHD DeiTE NOCTENeHKD yeeny ueHo Ha 1/5R, rge SR — 4acToTa QUCEpETMIaUMK CpKeCcTpa.
MNoka BHyTREHHES BREMA BONLLWE, ek TEKYLLAA NEOACIEEMTENEHOCTE W CYILACTEYET OPYIoH NAapaMeTp ngogon-
HHTENEHOCTH, BHYTREHHEE BDEMA SOMsHO DbiTe NOCTEMNEHHD YMEHELLIEHO 00 TEKYLLIEA NPOOOMTKHTENEHOCTH, TEKY-
AR MPOOCAKUTENEHOCTE A0MEHA BbiTE YCTAMOBMNEHA B CIeDyY Wi NapasmeTp Noonon¥ KT eNeHOCTA, TEKYLLE8a
NeEas TO4Ka YCTAHOBMNEHA B TEKYLIVID NPaEys: TOHKY, 1M TERKYILEN Npapol TOHKE NPUCE0EHD JHEYeHWME Chenys-
WEA KOHTRONLHOA TOCKN [X-IHAY2HWe ) (3TH Ward NOBTOPEHWA B CNy4Yae HeoDXOOMB0OCTA, NOKa BHYTPEHHSE BREMA
DoNblUE, Y TEEVILAA NPoSONKEKTENEHCCTE). ECMH HET HMKEKDIS BONONHATENEHOG NARAMETDE NDOLONSHTE k-
HOCTH, TO BRAKOY2ETCA TeHepaTop.

Ecnd reqepaTop BEMOUYEH, TO WCXOOHOS IHAYSHME papHo 0. MHade, dcxooMoe JHaYeHBe  pasHo
T+ {r= I} td, roe | — TeKYWAaRA NEBaA TOYKa, F— TEEVWAR NPaepad TOHMKa, [ — BHYTREHHEE BREMA, O — TekyLsan
MOCOoHHTE B HOCTE.

9.7.3 kexpon

kopoode kexpon (fvar x1, ardurt, ivar x2 [ivar dur2, ivarx3. ..]

Koo onepauyi KExparn BeNONHSET CarmMeHTUDORAHHYI0 dryHELMID, COSMAHHYIO M3 AKCNOHEHLMANE KX KO-
BilX OO THAYEHHAMM, MAMEHAOWKMACA B & ypoaHe. 3Ta dyHELKA 3addsasT adurl ceryHdbl, 9 T0Bs NoAT oT £1 go
X2, durd ceryHObl, 4TOBE NORTH OT X2 40 X3 14 Tak ganee.

EChd NoRBENAKTCA KAK0S-MWED M3 CNegyiol Ky YonoBKE, TO 3T0 SWHEKS BRIYHCNEHWMA;

< UWCD NADAMETROR YETHOE,

= THAYEHMIA JLr OTRPHUATELHD,

< BCE AHAYEHWA ¥ HE WMEKT OOMHAKOBEIR AMaK,

- BCE ¥ pasHie .

Mcxoomoe sHaverne GonwHo BeiTe BeYMCTIEH0 CRe oy owHm oDpazom;

Mpy Nepeos oBpaWEHHK K KeXDon , BHYTREHHEE BREMA DoNMHD ObiTe YCTaHoBRNSHO B 0, TEEYLASR Nesan
ToMEa B X1, TEKYLEA NPAEAA TOYWKA B X2 W TEKYLWAR NFoO0NHHTENEHOCTe B durt. TPk nocnegyiowds oGpa e s
BHYTREHHEE BPEMA O0MKHO DETE NOCTENEHHD YEENKHaHD Ha 1/KP, roe KPP — ypoBeHs YNEABNEHWA CRESCTOM.
MNosa BHYTREHHEE BEemMA BONbLLE, Yem TEKYLWAA NDOoOMEUTENEHOCTE 4 8CTE ORYTON NapamMe T NPOOoHMTENkBHG-
CTH, BHYTREHHEE BREMA DOMEHS BEITE NCCTENEHHD YMEHLLLEHD 00 TEKPLLEA NPOJoNSHTENLHOCT, TeKYLLAA Npo-
OOMEHTENBHOCTE D0MKHE BT YCTAROBMEHS B CNEDYIOLLKA NARAMETD NPOSOTTHHTENEHOCTH, TEKYLLAA NEsan Toy-
KA B TEKYLYIO NPEBYD TOYKY ¥ TeRYWLaa Npaeas ToULa B CNeqyouyk KoETRONsHYI0. ECNn HeT HMKaKkoro oonon-
HHTENEHOM NARAMETRA NPOOONNATENLHOCTH, BKNIKNYASTCA MeHepaTop.
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EcnM reHepatop BEMOYEH, TO HCXOOHOE aHaqyaHHe papko 0. Muaye, HCxoOHoa aHadaxe pasHo | {r /) ¥,
rag | — TeKyWwad Neean ToMKa, r — TeEyLWaR Npaeas ToHKa, [ — BHYTDeHHES BPeMA 1M d — TeKYLWAA Nponoms9-
TENEHOCTh.

8.7 4 aexpon

acpeode aexpon (var X1, ivardur!, ivar x2 fivar duv2, ivarx3, ..

Kog onepauid aexpon BeiNCNHAST CErMEHTHROEAHHYKD (DYHELMED, COEMaHHY I M3 IKCNOHEHUKaNLHEER KDW-
BalX OO AHANEHWAMK, H3MBHAKDWWMKCA B & YPORHE. 3Ta GYHELWA 3addsaeT aurl cesyrbbl, 4Tobbl Nno#ATH oT X1 o
X2, dur? ceryHAbl, YToBE NOATH OT X2 a0 x3 14 Tak ganee.

EChH NCABMNAKTCA KAK02-MWED M3 CNegyinwus yornoBui, TO 370 GWHSKS BEYHCNEHWA.

= YACND NApameT poB YETHOE,

= IHAYEHMIA T OTRHUATE MO,

- BOE IHAYEHIAA ¥ HE WMEHT O0WHAKOBRIA JHAK,

= BOE X pasHs 0

McxogHoe sHaserne Gon#Ho DsiTe BEYHCTIEHD CNEdYK0WM M opasom,

Mpy nepock chpalleHdi K agxpod BHYTPEHHEE BReMA J0MEHO BeTE yCTaHoanaHs B 0, TeKywana nesas
TodEa B X1, TEKYLWAA NPABAR TOYKA B X2 M TEKYLWAR NRPOOOMHHTENEHOCT: B durl . TPk nocneyiowHy oSpaleHHsx
BHYTPEHHER BPEMA GONMHD BBiTE NOCTENEHHO YEENWHeHo 4a 1/5R, rie S7 — 4acToTa QUCEpETHIaUWK CpEecTpa,
Moka BHYTPEHHEE BPEMA GONLLWE, Yk TERYLWLAA NPOASTEWTENEHOCTE W 8CTE ADYTOR NARaMaTp NpodonHTensHD-
CTH., BHYTREHHEE BREMA DOMHHS DRiTh NOCTEMEHHD YIMEHLLISHD 00 TEEYLLEA NPOLoNSHTENEHOCTA, TEKYLLAA Noo-
BOMHATENEHOCTE 0M:HHA DTe YCTAHOBRMNEHA B CNEOYOWMIA TApaMeTp NPoaoniHTENLHOCTH, TERYIWLAA Nesan Tod-
K3 B TEEYLLYH NP3EYD ToHEY W TERYLLEA NPasan TOYKa B CNedyiowyi KoHTPONBHYIe TOYKY. ECM HET HUEaKor
BONCNHATENEHOTD NApaMETRa NPOACTTKHTENEHOCTH, TO BKNKYSETOR TEHERaTOD.

Ecnm reHepatop BKNOYEH, TO HCXoGHoE JHadeHve pasko 0. Muade, woxogHoe avadernwe paowo (/) ¥,
rae ! — TeKYLWan NeEad TO4Ka, r— TEeKYLWAA Npasan TodEa, [ — BHyTpeHHE: Bpesta M J — TeRYLWARA Npooortem-
TENBHOCTE.

9.7.5 kphasor

kopeooda kphasor (ksig cps)

Kog onepaygwn kphasor Npov3ecgnT HECGHOKPATHOE LMKNMYHCE NepedBumeHye aicacin IHa4eHa oT
0 oo 1, BpeMA COE B CRKYHOAX.

McxogMoe 3Ha4YeHne DonMHD BbiTe BRIYHCIEHD CREedy WM oSpason.

Mpwr nepeos oG palleriin K kphasor BHYTpeHHAR haza normeHa Seime yeTakoenaHa 8 0. Mpy nocne gy ks
COpaeHHAx BHYTREHHAA D333 JONKHE ChiTE NOCTENEHHD YBEENWYEHa Ha cpsKR, rne KiR ARNASTCA YDOBHEM
YyNpaanesds opkecTpa. Ecnd exyTpesHAn doasa BygeTt e s uHTepeane [0, 1], To suyTpeH AR ©aia gonwHa Bbims
YCTAKOBNEHA B ApobHy 4acTe ee avadening (p = frac (o)), McxoaMoe sHaseHe ARNASTCR BHYTPEHHERA a 30,

9.7.6 aphasor

acpeode aphasor (asig cuma. )

Koo onepagyi aphasor NPoUIBoONT HeOOHOKPATHOS UHENMYHOE NepeisvHeH e aiocaond IHaqeHidn oT
0 oo 1. BpeMA CPS B CEKYHIAX.

McxogHoe adaserne gGonwHo DsiTe BEYHCIERD CNEgYKOWHM oSpaiom.

Mpy nepeoM 0BpaWEHWK K aphasor aHyTpedHAad fasza oonwHa SkiTe yoTaHoanesa a 0. Ha nocne gy iowmx
BRIIOBAK BHYTPEHHAR (Da33 OoMmEHa ObiTe NOCTEMREHHD YEETNMYEHa Ha cps/5R, e SR — 4acToTa JMCKpETHIAL0MA
opkecTpa. Ecnud auyTpernas doasa GyaeT ve B naTepeana [0,1], To sy TperHAA dala gonssa DeiTe YeTaHoBNEHA
B OpOSHY YacTe 88 IHaYeHKa (P = frac (pl). Mcxogyoe aHayesde ABNASTCA BHYTPeHHER dhasol.

9.7.7 pluck

acpeode pluck (asig cpsde, ivar buflen, fable inif, ksig atten, ksky smoothrate)

Kog onepadud pluck Monone3yaT npocTyio hopy Karnplus-Strong anropiiaa, STobe reqepipoBaTe 3IRYEN
CTROKH NOBTORHOH BulGOpKO[A ¥ crnamkeanqes: Bydwepa.

Ecinr bufler v CTROMD NONoHMWTENSH, TO 3TO OWWEES BulYHMChEHnA.

FICKOOHOE IHaYSHWE Bui4MCNABTCA CNegyIoLWWmM obpaiom:

Mpwu nepecm chpaweanun & pluck Koga onepadui, Sydep anuee bullen gonwed BeTe Co3gand 1 3ancnHeH
IHAYSHAAMHM OT TaBNKUe IN#, cnedyiowks obpaion. Ecnv ¥ — gnvea Talnikuel inif SyoeT Mesewe, Yyem buffen, 1o
sHadeHrA Sythepa 0omEHE OBiTe YCTaHoRNEHE B nepeee buflen anadeqya Tabnaye iail. Ecnue x Gynet Bonslue
MK paBsbis Bulen, To Nepekie Hufan aHa4eHWA Bydepa JomsHsl GblTe YCTAHOBMEHS: B IHAYSHWA B TAGMWLE i,
a octartok of Sydepa 3anonseH, K3y onMcado & aTonM agaaue ona uenod Tagnuue. 9Tobe aanondnTe Gydeep
MHOMOKPATHO MCNONEIYIOTCA NOMNHEE A YACTHHHBIE LMK,
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Tak+e Ha Nepaos aEpalleHdl pluck BHYTPEHHAA hata NomEyHa BTk yeTadoanasa g 0, w smooth cownt
JonweH Gl Te yeTaswoames 8 0,

MpH NoCNegyowHx 05 palleHMaR K pIUck OTHOCHTENLHD COCTORHIUA SMooth count NOCTENeH s yBRNKYHBa-
etcA. EcnK smaoth count pasuo smoothrate, To smoothrate yeTanaanueaercs s 0, n Gydep nonses BulTe crna-
#ed cnegysswsnm  obpazon. CoagaetcAa Hoowi Oydep gnede buflen, K ee asadqdedya yoTaHaRNWMBasTCR,
PABHEIMK CDEOHEMY Mo Tekyvewy Svdepy. Kakgoe aHadyeHHe B HOBOM Dybepe QOnKHD BeiTh YCTAKORMEHO
B IHAYEHAE MAHHMANLHOE CPEaMEs IHAHEHRE NATKH BRIDOpoK Tekyweans Sydepa. Tardm 0bpaom, ANA Kasgon
BeIGOpKKM X HoBOMO Bydepa ero adadeHne JOMMHS OblTe yoTaswoBnesHo B atten * (b [x-2] « b [z + b [x] +
b x#1] + b [x+2])1/5, roe bLJoTHOCHTCA K aHaYeHMAM Tekyiers Sydepa i MHOSKCHE BRYHCNANTCA MO MOGYITo
bufian. 3aTes aHa|4eHnA Terylwero Bydrepa AonsHbl Ghl Th YCTAHCBNEHE B aHA4SHWA HOBOMD Gydepa.

BHyTpeHHAA haia 0omeHa BelTe NOCTENEHHD YERNMHEHa Ha &SR, rie SR ARNReTCA YacToTor JHCKpETH-
3K COHECTP, W 8CNH NoONYYAWEECH SHASEHKE HE HAXOOWTCA B WeTepeane [0,1], To exyTpeHHAs daza gon-
Ha BiiTe YCTAHCENEHA B APOGH YR 43CTh BHYTReHHEA qrase (p = p - non {p)).

HMoxogHoe aHaueHe JonmHD BalTe snavexnen Sydrepa B Touke p * buflen, roe p — BxyTpeHHas dasa. Ecnn
ATOT MHABKS HE ByGeT Uensi SUCnoM, 7O IHAYeHRe QONKHD BhiTe MHTEPNONMPOBAHD W3 COCEOHMN IHEYEHMA
Gydrepa.

9.7.8 buzz

aapoode buzz (asig cps, ksig nham, ksig lowharm, ksig rofloff)

Kog onepauy DUZz NpoHIecgnT GrpadiHeHne NoNack NoCNeqosaTensHICTH MY NECoR, CROpMUpoBaH-
HyHr A00aBNEHAE B NOATEKCT KOCHHYCE CCHOBHON 4acToTel cps, T,

lowham 0aeT CamMyH: HMIEYIO HCNONBIVEMYID rAapMOoHKEY, e 0 — HWa gnA cfs YacToTel. Ecni fowharm
OTPHUATEMNEN, TO 3TO CLUKWDES BEHHCAEHMA.

Ahamm DaeT YHCNo FTEPMOoHKE, MCNonbBIYeMelx ¢ lowharn. Ecnu nham He cTporo NancsrTaneas, T0 KasaesiA
chepToM ONA YacToTel HafkercTa OpKECTRA HCNONLAYETCA (Nharm bDyper yeTadoBned B SR /2 /cps - lowharm).

rollofT 0AET MyNETUNNMKATABHEE ool KOTOPEIR ONPEGENRET CReKTRanERYI0 dopy. Ecnd rafloff oTpuyaTe-
ned, To partials wepeyoToR cuudiaans. Ecnq [roloff|= 1, 1o parials yeenMYneanTeA 8 aMnnuTy4e BMecTo ocnat-
KA.

MCxoOHOE SHAYEHWE BEYKHCNASTCA chedyowri obpason. Npk NepeoM oSRalleHuH BUZZ OTHOCHTENEHO
CNpEdeneHHOND KOHTEKETA, BHYTPEHHAR $a3a qonkHa SuTe yoTadoanesa a 0. Ha nocnedyiyy oOpalleH wax
BHYTREHHAA rada JonHa BeiTe NOCTENe MO YBERNMYeHa cos/5 R, rie SR YacToTa QUCEpeTHIALMIA OprecTpa. ECni
NaCE 3TOro NpUpAaLLeHisa BHyTReHHRR dhaza GyneT Gonbws e 1, T0 BHYTpERHAR daaa 00mkKa OpiTe YCTaHOBMNE-
Ha B OpolHyIo 4acTe B8 aHa4enna (o0 = frac (o))

McKogHoe 3HaYeHHe JonHHo BuiTe

foawfianm + ARaam

scale * ¥ rofipff '~ * T ang Za(f « 1)p,

= i0w ham

rag 0 ABNASTCH BHYTPeHHER dratoM,

Ecnu [rolfoff= 1 |, scale = (1 1 (nharm+1)}), To scale = (1-abs (roflaff)) / (1—abs (rolioff nharm = Ty

9.7.9 grain

asproda grain {fable wave, tabie evn, keig density, Ksig freqg, Ksig amp. keig dur, ksig fime, ksig phasa)

Ko onepaddd grai HoNoNbLIYeTCA ONA CHHTE3a MenEuy $acTiy [GRAN] YyTobke CHHTEIMPOBATE NeRHOOH-
HECHWE, KEAZWMNEDUOSUHYECKHE, WYMHLIE M TEXCTYDWMDOBIHHENE IBYKW. JaYK NPW 3TOM CHHNTEIE NPeOCcTaanAeTca
KA CYMME MHOMAX KODOTEMY 3EYECBRIX Bl BODOK MK "MENKME YACTHY", pacnpeieneHHEE B YACTOTHE-BDEMEHHOM
NOOCTOAHCTEE .

Wave SENAETCR hOpMoi BONHE! BN8 MENKSH Y2CTHUE. &Y ABNRETCA KOHBENTOM ONA Man=oR YyacTkue. density
ARMNABTCA HHTEDBANCM BOEMEHA TRPUIEDHLIK 20H 8 [y, freg ABNSETCA YacTOTOR, B MU, B KOTORYKD MONHD NOMEC-
THTE EAXOYI0 HOEYIO MEMKYI0 YacTHLY. &m0 ARMASTCA AMINMTYOO0A KA 00 HOBOA MENKONH YACTWLB, KaK Macil-
TAGHBIA ECIDEOWUAEHT. dUr AEMAETCA NPOASTHHTEMLHOCTLH EHMO0A MEMKDH YaCTHUR B CERYHGAX. Nme RRNAETCH
CMELLEHMEM B CEKYHOAY OT TRUITEDA, B KOTOROM JANYCKAMNToA MENKHE YacTrusl (powaT). phase ARNASTCA Ja-
NyCEANWERcA Ha300 K00 MENKOR YacTHyE B Granaaose [0,1].

Ecni Kakoe-nyEd M3 ciegysds yCnoBWE BRNoNHReTCR, densily HE NoNcwuTeNeBHa, duroTpriuaTtenau, imea
CTPHMUATENEHD MMM phase He HAX0OWTCR B Axanasore [0,1], 7o 270 OwHbEa Bi4MceHna.

Mpu neppom chpalexyk K grain koga onegaykn number of grains onpegenaetcs 8 0 1 densily clock 1
figger clock yoeTasaenveaTea e 0.
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Ha nepeoi W Kakgok Nocnegyiolem obpaleHyE & gral, BeiNonNHAKRTCA CReayIowMe Wand:

Bpema NocTensHKdo yaenddreaeTtca Ha 1/5R, rage SR — YacTora QHCEpETHaIaUMK OpkecTpa. Ecnd spema
GonNeWe HNKW paaHo 1/densiy. TO BpemMa oBHYNRETCA, M 3aTeM, ecnM ime =1/ densily, ToWmepHbleé 4ackl yoTa-
HARNMBERIOTCA B fme. Ecnu fime= = 1/densily, TpurrepHoe spema ocTasToA U W HMESKEA MENEaA YacTrua He
CoanaeTed.

ECid TPHUIMEpHOE BPEMS NONCEATENEHES, TO OHO NOCTENSHHD YMEHBLUAETCA Ha 1/SR. Ecnik TpHrrepHse
HACK! MEHELLE MMM DABHE HYMKD, HOBE3A MEMKSA Y3CTHUE OUcneTdepuInpyaTca. YTobsl gucneTyepuinposaTs
HOOYIO MENEYID HACTHLUY, YHCND AKTHBHLIX MEMEWE YacTHY NOCTENeHHD YEENHYKBISTCA W 0B0IHaYaaToA Kak i
OonuHs BeiTe BeLAENEH0 MECTD, 4T00L DAIMECTHTE TELVWYI0 daay phasa [if, HactoTy freq [, amnnutygy amp i,
NEoSONEHMTENLHOCTE dur i, ¥ epewa glime I HOBOH MENKDA YaCTHUBL. 3TH IHAYSHWA J0MHHE BBTh YCTAHOBMNEHE
b TEKyWae aHaseHie phase, freq, dur, i 0 COOTBETCTREHHD.

Lns Kas0on SKTHEHON MEnKkoNR Y23cTHUE | TEKYLWEE IHAYEHWE MENKOH YacTrukl £ [i] Su4UCNRKT CReqys-
WK cBpazon. B 2apucHmocTi o7 opsaTa wave CyLWEecTEYIOT TR BADHANTA 30YKOB0H TatnMuUes:

1. Ecnmn wave MMeeT NapamMeTDbl YacToTs AMCKEETHIALMA M OCHOBHOR YACTOTRI, TO OHA MMEET oM qEnaH-
HYHY BEIGOPKY W ABNRSTCA Nepexodon K freg B loscil (). locpstant Oy 0eT yCTAHOENREH B HAYANEHBE NapaMeTpbl 13
Tabneybl wave. loopend GyOeT yCTaHoENEH B NADaMET Rl KoHUa TalnKus! dnk =1, roe f aEnaeTeA TaBnu-s=on gna-
HOW Ware, BchiK NapaseTp KoHua yukna 0. MNycte m SygeT aHaseruen loopstat!l v n BygeTt aHaqermen loogenl.
Toraa Kaasid pas Nocne Nepeord BuYMCneHnA aHadeHe daasl phase i Gyoet yaanuyeds Ha freq il TSR
(bazefreq*5R), roe TSR spnsetca TabNMYHOR 93cTOTOR QUCKDETHIaUMA 1 basaffeq — OCHOBHARA 4aCTOTA KA
Tabnnusl wave. Ecnik nocne atoro npupawedys §aaa Je HaxoaqTea B aranasowe [0,1], 7o daza gomsHa BolTe
yoTawoeneHa B phase [-floor (phase [} Tesyles 3HaqeHBe MEnkon YacTrubl 1] — IHaqeHHe HoOMEDEa J§ Ka
apykoBRol TaBnuuel, rge g = phase [i] * (m=-n} + m. Ecnn avasedne g He Gy0eT Uensim S4cnom, T0 JHasesne X [i]
Oy OeT MHTEPNONMPOSaHD M3 COCe UK TAENHUHLIX IHAHEHNA,

2_Ecnii wave MMEaT NapamMaTp YacToTel AMCKDETUIALMK, HO HE MMEET NAPAMETD OCHOBHOHE YACTOTr, TO OMa
HE MMEET ONPEOENEHHOA BRBODEM 11 ABNSETCA COOTRETCTEYHILEA YACTOTON OWCKPETHISLKN ODEECTDS W TAKMM
ohpazonm dascil () W phase [if MreoprpyioTeA. Kasdblii pas nocne Nepeoro Bui4Mcnse KA aHasedna aaa phasea [i]
GyoeT yeenuuena Ha TSESR, roe TSR ranAetcA TaGnu-Hod YacToToN GUCKDETUIaUMK, M SR ARNASTCA YacToToR
LUCHDETHIALKK OpKECTRa. EcniK nocne aTors npupalyeHnA diasa Bonslue 4en 1, To Boe Sy IyLue 3Ha4eHnA 3ToR
MENKOH YacTrUE paBHs O, MHaYe TeRyILEE IHaY98HHE MENKoR HYacTMlsl X[i] — 3T0 aHAYEHHWE HOMEDE § W3 IBYKD=
oo Tabnuuel, roe g = phase [if *1w T aenaoTcA gnescl wave aayeEonod Tabnuds. Ecnv auadeudne g He Gyoer
LUEMEIM 9HCNoM, TO adadedde ¥ I Dyoer HHTERNoNHMPOBaHD H3 COCROHHX TASNHYHBIX AHAYEHWA.

3. Ecni wave He MMaeT M1 NapaMeTpoR YacToTel GQUCKPETHIALMMK, HIA OCHOBMON YacToTel, TO oHa OyoeT
waveshaped W KONeENeTch B oscily) Kakdbid pas Nnocne Nepeors BEHACNEHHA 3Ha4eHnA ©aia phass (1] Gyoer
yeenkdeda ka freg (PSR, Ecnk nocne 3Tom nprpawes s aosoe anadedse ByoeT awe aqanasoma [0,1], To
raza gon#kHa GeiTe YCTAHOBNEHE B OPOoGHYKD YaCTe 82 aHadernd phase [i] — Aoor (phase [i]). Terywes aHave ke
MENEDA YaCTHUs X 1] By0eT SHaYeHHe HOMEDE § M3 AayKoB0d Tabnuuel, rae g = phasa [[] * 1\ [ sERAeTCR ANWMKEOIA
Wave IpyEoBoH TABNHMUE. ECnK aHaderHe § He DYOeT Wens M YMCcnosd, TO 3uadaes e ¥ [f] GyoeT MHTepnonMposaHn
M3 COCEOMMX TAGNHYHBIX IHAYE HIE,

Buix0oaHoe aHAYEHHE MENKDRA 4aCTUUL X [[] BRIYUCISHHOS OOHWM K3 ITHY Tpex CnocoboR, MOgyNUpyeTCa
IBYKOBON TABMNWUEA COrMAacHT MEaHyNRpHoK NPOGoNHM TENLHoOCTH. Bpera gtimea [J] nocTeneHlo yEanW-HBAETCA Ha
1/5H roe SR AENABTCA AcTOTOA JWCKPETHIAUWA opkecTpa. Ecnik gfime [[]= dur, TO Mankan YacThua 3aK0H9eHa.
ATO QERCTEME JOMHHD DeiTe OTMEUEHD, KK HEAKTHEHOR, H 870 NPOCTPaHCTED MOEET GbiTe 0CBOSomOaH0. MHade,
IHFHEHKE MOOYNATORA M1 [[] 3TO aHaYeHKWE HOMEPS § 3BYKOBOK Tatnuusl eny, rae g = foor {ofime 1]/ doer 741 1
I AprAeTcA AnKeci 3eyKoa0R TalnKUk ey, IHFHEHWE OROHYETENEHOMD PETYNETATA MENKoH YacTHuUs X [{] NOBTOpHD
MAacWTabupyeTca aHadeHsen MogynaTopa B x [i] = amg® x [[] * m [i].

BuixoasHoe adadesye W3 K00a ofepauni ABNASTCA CYMMOR BhINOOHEIY IHAYEHWE ONA BCEX AKTHEHLIX
MENTHHY 35T

9.8 WysmoBLIe reHepaTopkl

9.8.1 NprMedaHKe No WYMOBLIM MEHEPaTOPaM W NCEBEOOCNYYAHHBLIM NOCNEO0BATENLHOCTAM

CneqyiwmMe Kookl ONepagmMy eHepupyioT WyM, To BCTe NCeESOCTYYaAHEE NOCNEN0saTENEHOCTI Daanuy-
HEL CTATHCTHYECKMY napaMeTpos. YTobsl ofacnavnTe MakCHMansHYD ASKOpEenALmio CPenE MHOrOKDaTHEIX
WYMOBLIY FEHERaTOPOE, BRMHD, YT00L BOE COLUNEM HA NCSBASCMYHAAHYIO MEHE ALK COBMaCTHO MCNONBEIDBANK
20MHYI0 OORATHYIO CBR3L. TakuM o0paiom, BCe CNyYaitee aHaqeHmna, TpeGyemMble PAINHHHLIMKN COCTOAHMARMN
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L] )

PAMASHE WYRMOBLIX MEHEDATODOE, DOMMHEl HCNONE3OEATE NOCNEA0SATENLHLIE AHAYEHWA OT SAHOA "OCHORHOR
NCEBLOCTYHARHON NOCNE008aTeNsHOCTI.

CTporo 3anpewaeTon NOLASMEaTE MHOMKRATHEIE NCeBLSCNYHARHEE NOCNE00EA TENEHOCTH MO HCNoNkL0-
BAHWE TOMNS HE CAMOND anropHTia ANA pasnuEHbx COCTORMWR WYMOBLIX KOGOE ONEpaUki reHepaUHd, NOToMYy 410
ITO MORET NPHEECTI K CHIEHEM E0DDENALMAM MENDY MHOMOKDATHEIMME WY MOREBIA TEM2DaTODaMIA.

MpMMEHAETCA CTAHJAPTHOE MATEMATHYECKOE ONUCAHKME OyHELMA NAOTHOCTA BEPOATHOCTH. 3TO 0aHaYa-
8T 3T0 ecnd paf CNYYanHoA NEpEMEHHDA X ABNAETCA fix), TOrga BepoATHOCTE ITOMD JMAYEHWA B OHanasoHe

z

[y, z] aanaerca | flx) dx

¥
9.8.2 irand
topcade irand (ivar p)
Koo onepaduu irand reHepupyeT ciydaiHoe YJUMono oT NMHeRHCrS pacnpegenesnd. MoxonHos aHayeHue
OONHHD BbiTh CNYYARHEIM 9HCNO X, BRIBpauHLIM cormacus paf

120, ecni ¥ & [0, ]
0B gpyrix criydans

pM—{

9.8.3 krand

kopoode krand {keig p)
Koo onepauni krand reqHepypyeT chny4aitLi@ YHCna NMHed oro pacnpedenedqa. VickogHoe adadeHne
OO0 GblTe CNyYalHe M YHCNomM X, BeBpadHsis cornacHs paf

12p, ecnu x & [-p,
pM-{ P [-0. £]
0 B gpyrAx criydans
9.8.4 arand
aapeode arand (asig p)

Kog onepauqs arand redeprpyeT cnyYadibe NoMEXK COMMacHS NMHeAHoMY pacnpeaeneHmse. Moxogroe
IHAYEHWE JOMEHD DEiTh CNYYAAHIM YHCTOM X, BelbpasHEIM cornacHo paf

12p, ecni x & [-p, D]
0 B gpyrvx ciysanx

pm;{

9.8.5 llinrand

iopoade ilinrand (fvarpl, ivar p2)

Hion onepauks infand reHepupyaT Cy4aREoe GHUcno oT NAHEAHD YME HEWEHWETOCA DacnpeaeneHKa.
McxogHoe 3HaYe e DoNMHD BbiTe CRYyYaRHbIk YMCNoM ¥ BeiSpadHeF cornacus paf

abs (2/(p2 = p1)* [{x - p1}/ (p2 - p1]]) ecrm x e [-p1, p2]

X =
P { 0 B gpyrax cryyans

9.8.6 klinrand

kopoode kiinrand {keig pl, keig p2)

Hon onepaugudia kKlinrand redeprpyeT cnyYalibe YHMcna oT NHHeRH0 YMEHBLIAKIWEMOCH Pacn e e mieHna.
HMoxogHoe IHaderie QoMo BeTe CyHalHaIbg SUCnomM X, BelGpankEm cornacHo podf

x) abs (27(p2 = p1)* [[x=p1)/ (p2 = p1)]) ecia x & [-p1, p2]

P | 0 B gpyrex cnysasx

9.8.7 alinrand

aapcode alinrand (asig pl, asig p2)

Koo onepauud alinrand reHepypyeT CNyYanHse NoMexKd OT NHHSAH0 YMEHBLLUAKLWENDCH PacTpedeneHud.

HMoxoOHoe aHaYeHMe GONHHD GeTe CNY4aliHeM YHCToM X, BelBpalHem cornacHo pdf

(x) abs (2/(p2 - p1)* [(x = p1)/ (p2 - p1)]) ecnm x e [-p1, p2]
P =04 OPYIM Chy4an
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9.8.8 lexprand

topcode fexprand (ivarpl)

Kog cnepalus iexprand reHepupyeT CnyYaiHoe SHeno M3 AKCNoHeHUMANEHOMD PACNPeeneH|A Co COeaHHmM
IHadexHden ol.

MCcxogHoe 3HAYSHWE SONMKHD Dbl T CAYYARHEM YMCNOoM ¥, BebpadHLIM cornacHn pafl

Oecnmx= 0
xXp =
P(x) ke rope k = 1/p1 B gpyrvx cny4yans
9.8.9 kexprand
kopooda kexprand (keig p1)
Koo onepauiy kexprand reHepupyeT Cnydaiiee 4Aacia Ma J8cnoseHUnansHoro pacnpeienesiia oo cpe-
HHM IHAYEHBER D1,
MicxoOHoe 3Ha4YeHie JOMEHD BblTe CRYYARHER 9MCnos X, BRbpaHHsLI cornacHs paf

Decnix= O

Xy =
px) { ke roe k = 1/p1 B Qpyrix cny4asax

9.8.10 aexprand

acpcode agxprand (asigpl)

Kon onepauyi aexprand reHepipyeT CryHanHbie ROMEXH COMAacHD IKCNOHEHLMANEHOMY DEcnPEae e Ik
CO COBOHMM IHaqeHHe pl.

MoxogHoe sHaseHre QonKHD BolTe CNYYaRHBM SMCNon X, BEEpaHHbii cornacHs paf

Decnknx= 0
pfﬂ-—{ e
ket roe k= 1p1 B Qpyrdx Ciysass

9.8.11 kpoissonrand

kopeoode kpoissonrand (ksig pl)

Kog onepauuk kooissanrand resepupyeT nocnedoceaTeNbHOCTE YACER, KAk CryHakHibi J80MYHBLIA dakn
Tay, 4Tobul CcpegHEE BPEMA Makdy 1's AENANOcE 18 ceryHaami. Ecny 1o He cTROM NONoHETENas, T4 210 Gwubea
BBIMHCTEMAA.

Mpr nepeom cbpawesud K kpoissonrand, CNYyY4aiioe YUCno X, GoNHH0 SeiTe BelBpayo cornacHo paf

Oecnmx= 0

P (x} = ,
k™ roe k= 1/{p1* KR B gpyris criysass

rag KR ApNAeTCA ypoaHes yNpapneHna CprecTpa.

Mcxoadose adasedds OomsHo ObiTe papko 0, W YPOBEHE ATOTO CAY4AAHOND 3Ha4YaHHA GONHeH BbiTe
COXPAHEH,

Mpy Nocnegyiows oBpaweHday CoXPaHAEMAn CyMMa ONKHA OLITe NOCTENEHHD YMeHbLWEHE Ha 1. Ecnin
CyMMa BYOeT YMEHBLUEHA HA 1, TO HCXOAHOE IHAYEHHME JOMMHO GuiTh 1, W HOBOE CAYHARHOE IHAYEHHE GOMHKHD
BBITE CTEHE PUPOBAHD  COXDAREHD, KAK GNMCAHD Boiwe, MHAYS MCXoQHOR 3HaYeHH e A0maHo Deime 0.

9.8.12 apoissonrand

aapeode apoissonrand (asig pi)

Kog onepaguyd apoissonrand reHepApyYeT Wy, K3 Cly4ai e QB0HYHEIR alin Tagk, 470 cpaeaHes Bpema
Mewgy 1's aenAeTcA o1 cekyHiand. Ecnid 1o e CTpOrs NoONCEWTENEH, TO 3T QWG BhHHCNEHHA.

Mpwr nepeoM 0GpALLEHWA K Spoissanrand  koga onepaudi, CNy4aiHoe YWcno ¥ ommeHs BelTe BelGpano
cornacHo pdf

pm_{ﬂamuxs; |
ke ** roe k= 1/{p1* SR) B gpyrux ciydaas

rag SR ABNABTCA YacTOToR QHCKDETHUIALNA ODKeCcTpa.
MCrogHos aHadeHde gon#Ho ObiTe pagHo 0, @ ypoBEHL 3TOMD CNYYARHOTD JHaYeHWA OonNHeH Gbimh
COXPAHEH,

G2
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Mpw nocneqyiow iy 0B DamweHMax CoXpAHAEMAR CYMMa GOMKHE DeiTe NOCTENSHHD YMEHblUEHa Ha 1. Ecrin
CyMMa By OeT YMEeHBLWEHHE Ha 1, TO MCXOGHOE AHAYeHHE O0MMEHO DeTe 1, M HOBOE CNYyYHaAHOE JHAYEHNE BONHHO
DRITE CTEHEPUDOBAHD K COXDAHEHD KaK ONACAH0 Balwe. FIHAYe MCKOOHOE IHAYEHAE J0MHHO BRTE [,

9.8.13 igaussrand

lopoode igalgsrand [var mean, ivar var)

Koo onepalki igaussrand reHepUpyYeT Ciiy<aiHoe Ycnio ua MayccoBRoro (HOPMAaNEHOn0) pacnpenenaHda co
CPEOHMM ITIESIT 11 PAANHYHEIMEN Var.

EcnM var He CTEOTS NONOKKTENEH, TO ATO OWHEKS BRIYMCEHng

MoxoaHos SHaseHRe GOMHHED Bl Te CRYYaRHBI S9UCnosM X, BEBpaHHbin cornackos paf

= T3 - ¥ :" [2eard

g
S Fmwvar

TO BCTh, £ (%) NEONopUBoHANEHS N (Mean, var), (e mesan AENASTCA CREQHUM IHAYEHWEM H var- pasnHbHbl-
KM HODAAAMEHBIMA DACTIDEENEHMRMIA

9.8.14 kgaussrand

kopoode kgaussrand [ksig cpedies anadenue, ksig var)

Hog onepadik kgaussrand réHeprpyeT CnysalfHee 9acna M Fayccoporo (HOpManeHors ) pacnpelensH9a
COCPEAHHM MEan 1 PAANH-HBIMKE var,

Ecni var He CTROM NONSKWTENEM, To 3T0 OLUWDKA BulHHCIEHHA.

MCxoOH0e 3HaSeHME GoMKHD BolTe CNYYaRHEBM 9MCNom X, BeBpadHbiM cornacHs paf

p{x) =

_{maan— 5 152 var)

[ Y P —
o) 2K var

TOBCTl, 0 {X) NPoNopUWoHaNLHD N (mean, var), roe mean ABMNRSTCA COa0HHM IHAYEHWEM W Var— painmd-
HEIMM HODMANLHEIMKA PACTPESENeHNAMH.

9.8.15 agaussrand

agpende agawssrand fasiy cpedues adaqenue, asig var)

Koo onepauii agaussrand MeHeprpyeT chyYaiHse NosexM 13 Mayocosoro [HopaMansHoro ) pacnpegenaH1a
CO CPEOHUM MEan M PaINHYHEIMK Var.

Ecni var M CTROM NONoMKUTENEH, TO 3TO OLWWEKS BeIYHCIEHHA.

MCKOOHOE IHAYEHWE BONHHD BbiTe CAYYARHEM YMCROM ¥, BeiDpaHHLIM COrnacHo paf

g maan- w 1% 2var}

P x)= ,l'Er:xuar .

TO @CTh, 0 (¥ ) NponopuMoHaneso N (mean, var), re mean ABMASTCA CPEaHMM AHAYEHWER W Var — Daini-
HIBAI HOPMAMBHEIMA PACNEEDeneHARM.

9.9 DUNLTPLI

8.9.1 pori

kopoode port (keig cfrl, ksig hiimea)

Hon onepausa pord npecbpaioBeEBasT OUEHEHHEBIA YIEEBNRIOWIHWA CHrHEN B NOpTAMEHTHEIA Chrean. cirf ae-
NABTCA BROOALLMM yNDABNSIOWIMM CHIHENoM, ¥ HIme ABNASTCA NONYNEpHogoM NepExXona B cekyldax, onm
Nepekcna OT OOHONS AHAYSHHA 00 CRELyYKOWETo.

HCHOgHOE 3HAYEHWE Be4WCTREToR CRedyiowiki obpasom. Npk nepeck oD pallaHiie K ool TeRyIWLes sHaqa-
HHE W CTAPOS AHAYEHKE YCTAHARNKBAKRTSA B oirl. Npd NoCnefy oWy BRA0Bas, 8CNd cfif He PABEH HOBOMY 3HAYE-
HWID, TC CTAROE JHAYSHWE YCTAHABNMBASTCA B TEEYILEE IHAYEHWE, HOBOE IJHAYEHMWE YCTAHABMWBARTCE B ol
W TEXYLLEeE BpEMA yeTakaenneaeTca 8 0.

Ecnu htime paeHo 0, TEKYWEe 3Ha4EHWE YCTAMABNMBASTCA B HOBOE IHAYSHHE,

MCKOOHOE IHAYEHHE BEHWCNAETCR CNegyoWiK ofpason. ECni TekylWan 3HaYeHWE W HOBOS IHFUEHWE
padksl, TO HCXOOHOE IHAYSHWE ABMNASTCA HOBEM JHa4 e e, FiHase TekyLLEs BpEMA NOCTENEHHD YEENHYMBAETCA
Ha 171KR, rae KR ABNASTCR YROBHEM YNPARMEHKA OpRecTpa. 3aTem TeRyIWEe JHa%2 ke 4omsHo DeiTe yoTaHoana-
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HOB O+ (M—0) (12" roe f ARNAGTCA TEKYLLAM BREMEHEN, /7 ARMAETCA HOBLIM IHAYSHUEM, M O ABMNAGTCA
CTAPEIM AHAYEHNEM.,

9.9.2 hipass

acpoode hipass (asig eacd, kslg cokpawanle)

Koo onepaukn Nipass BXOOHOMD CWrHana WneTpa BRICOKMK YacToT. ol ABNASTCA UNLTROM C Npege-
nom -6 gh.

MeTon HNETRAUWMW BRICOKHX Y3CTOT HE HopMUpoBad. MoGol DUneTp C yKasauHsok XapakTeprCTEON MOWaT
HCMONE20BATHCHA.

MCxogHDe aHaseHME DoMEH0 GbiTe PEIVILTATOM (iNeTRauMK input ¢ GHNETPOM BRICOKHE YacToT cul.

9.9.3 lopass

aopeode lopass (asig eacd, ksl coxpaesue)

Kog onepaduk lopass BXOQHCID CHIHANa {puneTpa HU3KKMX 4acToT. cuf AEnAeTcA unsTpowm © npege-
nod -6 gb.

MeTog dnETRALMA HKIKAX HACTOT HE HOPMARSBaH. MoBoH QIUNeTh © YEAIAHHOK XADAKTEPHCTHESE MOKaT
HCMOMN30BATECH.

McxooHoe aHaYeHHe J0NHHO DkiTe PEIYNETATOM QUNETPAWMH IMOUT C DUNETROM HHIEAX 4ACTOT Cut.

9.9.4 handpass

aocpeode bandpass fasig input, ksig of, ksig bwl

Kog onepaykin bandpass BXOJHOMD CHMKANa nonocoeore duneTpa. of ARNAETCA UeHTRansHoR YacTaTol
NoNockl NPomyYcEadna, Ny, bw ABMASTCA NPONYCEHON CRocoOHOCTRS MNsLTDa, HIMEDAKWEracA o7 -6 Ob HWke
LUEHTPANBHOR YacTOTR K TO4Ke —6 0B esiwe, W onpeaesnaeTes & MU, Ecnin of i bw cTporo nonosEuTene e, TO 370
CWAEKA BHHCIEHHA.

MeTog NonocoBoR UNeTPaUMK He HopMUpoeaH. Mool UNeTR C YEAIEHHON XADAKTEDUCTMEOR MOEET WC-
NoNbA0BATLEA,

MCxoOHoe IHaYeHHe SoMEHD Bl Tk PeayNeTaTOM QrNETPaUMK RpLl C NONOCoREIM IHNETROM C UesHTRansHoR
YACTOTOW Cf M NPONYCKHOR CNoCOSHOCTRIO b,

9.9.5 bandstop

acpeode bandstop (asig inpult, keig of, ksig bw)

Kiog onepadik bandsiop onpegenseT Nonocs GUNsTpau MK BXOGHOM cuiHana. cf ARNASTCA UeHTpansRoRA
YACTOTON NONOCH PuneTpauuu, My, by ABNASTCA NRCNYCKHOH CNOCOSHOCT R HNETRA, HAMEDRICLWWENOCA a npane-
nay ot — & Ab HKUEE UeHTPansHoM 4acToTe K Todke Ha —6 A6 peie, B My, Ecny of i biw cTRoro NonoMuTans e, T
ATO CLUAGKA BEIHACTIEHMA.

MeTod nonock: eNsTRaUMA BXOOHOMD CAMHaNa He Hoprrposax. Mobol fIneTE C yRalaHHol XapakTepucT-
KO MOMET MCTONBICHATRCA.

MoxogHoe 3Ha%eHME A0MEHD GelTe pesyNeTATOM GUNETPALMK MU G Z3MPasO 0w QPHUNETDOM C UeHT-
pansHoR YacToTol of 1t NPONYCEHOA CRocoBHOC TR D,

8.9.6 biguad

aapoode biguad (asig input, fvar b0, ivar b7, lvar b2, ivar al, ivaraZ)

Hiog onepacan Siguad BenonHAaeT dinneT PagKi, MCNons3yR EaHOHAYECKIR GnNeTp BTOPONS NopAaxa. KoxcT-
EYEUMA HALTROE C TOMHO HODMWDYEMBIMA X3DAKTEPHCTHEAMA HCNONLIYET NEDEXRcIEl KOGOE ONepauMs Diguad

MiCxoaHoe aHaYEHWE BhliHWChABTCA cnedyowiM obpaiom. MNpr nepeok 0bpalennn K biguad npomesy-
TOUYHBIE NEPEMEHHEE H, to, w1, W W2 yeTasaenyeanTod 8 0. JaTeM npw Nnepaon 0S0aWe K W KEa0om NoCnedy-
WOLLEM, CREayioW ki NCeRdox0d ONpedenseT DyHELKMOHANEHOCTE:

N o= input;

M =w2 « b0

w2 =wi-al“o+b1'

wl = =a2%to + b2,

W McoxoaHose aHaYeHue fa.

Kog onepayus biguad He QON#eH WMeTs PACNPeasneHidn No BREMeHid, Ho JOMKEH BIATE 870 M3 YKMCra
chpaweri. Ecnuv Ha cocToaHue biguad coeNakTo QEAMILI B OOHOM 1M TOM e UrKne, To 3dxbekTMBEHaR 4acToTa
SUCKDETHIAUKK (PUNeTRA B B3 PA3a BLILLE YEM YacToTa QUCKDETHIAUMK OpKecTDa.

9.9.7 allpass

acpeode allpass (asig input, var time, ivar gain)

Kiog onepauui alipass BeiNoNHAST GUNETPALMI0 BXOOHOMS CHIHANa . BenkndrHa opemaHd 2a0emid obpat-
HOW CBATZH B CEKYHMOAX.

MoxoaHoe sHaYeHHME QomsH BT oulpul.
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9.9.8 comb

aapcode comb (asig input, ivar ime, ivar gain)

Koo onepadgui comib BeinonHAsT rpededdaTys @UNLTRaWMID BXO0HONS CHrHana. Benyddvna ppeMend aa-
OepWEd 0SpaTHON CBAIK B CeEYHOAX.

MoxoaHoe sHaYeHME QOMKHS BETE X.

9.9.9 fir

aapcode fir (asig input, ksig BO [ksig b1, ksig b2, ksig ... J)

Kog onepadii fir npumedaet gunetp FIR NporasonsHon Nopagia K BxoaHomy ckrHany. Metog peannaa-
Uk duneTpoe FIR He HOpMUpoBaN.

9.9.10 jir

aapcode i (asig input, ksig bl [ksig al, ksig b1, ksig a2, ksig b2, ksig .. .J)

Koo onepauii ir NprMeHaeT uneTp NPOWMIBoneEHoro NogAgEa (R € Bxoaromy cHrHany. MeTog peansiagim
uneTpoR R HE HOPMHDOBAH W CCTABMNASTCA OTEPLITLIA ANA pajpadoT4HKoe.

Mapametpe B0, 51, b2, ... w al, a2, ... onpeaenfwT dwnerp IR

Hiz)=ib0+ b1z + b2z%+ )/ (1 + a1z + a2z +.).

McxogHoe amayenre oMo SeiTle NOCHeOOBEATENEHEIMY SHAUEHMAMN CHIHANA W3 QaHHOTD EUNETPE K
CHMHANY INpUl B NOCRedoBaTENbHEX 0DDaIweHHAX JiF.

9.9.11 firt

aapcode firt (asig input, table ] keig order])

Kion onepadgiai frf npumeHAeT fruneTp NPoWasonsHoroe nopAarka FIR, gaHssoro B TAENKUE, K BXOGHOMY CiHMHa-
ny. Metog peanvaauyd funeTpoe FIR 1e HOpMUROBAH W OCTABMASTCH OTHDEITEIM ONA pa3paboTyvEns.

AHAYEHHA, CoOXpaHeHHLIe B BelBoprax 0, 1, 2. .. order Tabnuuye §, cnpegenaoT gunestp FIR

Hizy=t[0]+ etz +t[2] 27 + ... t [order 1] 277"

Ecnn order ve Sy0et gasd wnd Syger Bonewe, Yem pasmep seykopck Tabnuus | To arder Byget yoraHoeneH
O paIMepe IaVEoBoH Tabnuuel. Ecny order ABNAGSTCA HYMEM WM OTRHUSTENEHLINA, TO 3T SWHDKA BRIYHCIEHWA.

OEpaTHBLIE AHASEHWA OOMKHED BblTe NOCMER0BATENBHEMIA AHASSHKRMA CHIHANE DUNLTEE K CMIHany co Ixas
YEHHEM NPUT B NOCHe0oEaTENbHER OOpaLleHnax i,

8.9.12 Jirt

acpeode i fasig input, fable a, table b [ksig arder])

Koo onepaddi T npdmeHAeT QuneTp NPorasaonsHors NnopRaka IR © JaHHLiMK M3 GBYE TANKY K BXogHOMY
curHany. Metog peansaaumn puneTpoe R #e HOPMKUEOBAH W OCTARNARTCR OTKDEITRIM ANA paapaboTymsoa.

JHAYEHMWA, COXpaHEHHEE B BRiDopKax 1, 2, ... order Tatnuusl & ¥ aeboprkax 0, 1, 2, ..., order 3eyKoBoi
Tagnuuel b, onpegenasoT dunetp 1R

Hizl=g[0l+ bz " +b[2z?+ )/ (1+[1]z" +[2] 27 «.),

rAE MacCcHB MCNoNeE3yeToeA, Tobk yKaizare Ha BelGopry 3ByKoBOH Tabnuue. Ecnn order He By0eT 0ad mnn
GyaeTt BoNslee, Ye DAIMED M3 ITHX OBYK J8YESBLIX TAENWUY, To order ByOeT yeTadoanat 8 Bonswri paisep Ka
ITKE O8Yx IBYEOBEX Tabnuu. Ecnin ogHa 3eykopas Tatnuua Gyoer MeHsWwed, Yas ordes, To JoNonHHTENbHEsE
IHAYEHHA D0TEHE Dbl T NEHHATE KAE HYNEBkLE KoXPDHUHenTR. Ecnuy order ARNRSTCA HYyMEM MNH OTPMUATENEHRIA,
To 270 OWKubKa BerdUcneHHA.

OEpaTHLIZ AHASEHHUA OONMHE BhITe NOCMEGO0EATENEHEMA IHASSHUEMMA CHIHANE DUNLTEA K CHrHany co aHa-
HEHKER Npul B NOCNeqoBATENbHEX AB0HKaR i,

9.10 CnekTpanbHbIA aHanKa

8101 fR

specialop [t (asig input, table re, table im var len, ivar len, ivar shiff, table win]

Hon onegaume i Bol4HcnseT CRoHHBIE M NeperpeiTole peitis OF T W NoMeaeT peayneTar & ae Tabnuusl.
3T — "CNeuHantHLiA Kod cnepauuy’. OH NEHHEMAET JHFYSHHA HA IBYHOB0M YPOEHE, ¥ BOIBPALLAETCA TONLED Ha
YPOBRKE yNDABNEHKA.

CYLECTEYIOT HECKOMEHD OONONHHTENEHLIX NapaseTpol. [apaMeTy ian onpedenaeT GrivHy pensa (4Tobke
HCMNOMNB30EATE BXO0HEE BRBopkK). Ecnd napameTp & ABMASTCR Hy Wk Ml HE OUEHEH, TO N YCTAKARNWBAETCA
B chegyiolwes GonelWes aHaqende SRKR, rge SR — 4acTota guckpeTHIagkd opkecTpa, AR — ypoBeHE ynpas-
nelns opkecTpa. MapareTp shift oNPEoenAeT YHCNo BLiGOpoE, HA KOTODLIS MOWMKHD CMECTHTE AHANMTASESKOE ORMO.
Ecni shift ABNASTCA HyNEM WK He oueded, To siiit ycTasaanueaeTcA & len. MNapameTp size — gndea OFT
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BEIMMCIEHHOTO KOAOM ONEpaukK. Ecnid 5izé ARNRETCA HYNEM MK Ha OUBHEM, TO SIZE YCTAMABNWBARTCA B Jan.
MNapamaTtp wilt — AHANUTHUYSCKOE OKHO, NDUMEHAMOS K aHanKay. ECNK wilt He OUaHEH, TS OKHO CERMIA SN HHbIX
MMM NECOE WCNONLIYVET OMAHE I8,

BeiMWMCNeHHA Koda onepauud i cnegyiowwe. MNpd nepaon ofpaleHid K Kogy onepauyd T cosnaeTcq
Oychep, copepsalui QnrHe: fem, 1 nepasid (len — shiff) Bydep BRBOPEW UHHLKANKIMPYETCA © HynAMKM. Ha
KANOOM 8 YPOBHE NPK 0DPaLLeHnA K K00y onegauie input, Bebopika BCTARMAETCA B CREOYKIWVIO HEHHW LWMaNMIM-
poBAHHY Dydhe plyi NoaKuHee. Korna ece /e seliCopiu B Bydepe MHPUMANMIWDYIOTCA, BRINONMAKRTCR Crenyss-
LME Lare:

1. B worow Dydhepe co3nakoToR ONWMHE 528, ANA KOTOPoro Kasaos adadeque newll] ycTasaenveaeTcA @
avadenne buf [{]"win [{], rae new [i] — aHasenne woeoro Sydepa, buf [I] — anadvenwe cogepsanua Dydhapa, u win
[i]— aHayeHse BuiSopd B 2BYKOBOA TABNWUE aHanvTU4eckors okHa. Ecnn size=/en, To aHadexrs new [ ons &lan
obHynAKTCR. ECnd size <len, To WCNoONEWWKToR TONLLD Nepekle aHa4eHKA size Gydepa.

2. Nepopie Bubopkd shift yoanAwoTeA M3 Bydbepa. W OCTABWWECR BRGOPpEW Jen- shift NnepemelaKToa |
nepeaHed ctopoHe Bydeepa. MNocne 3Toro coawra esbopkd shiff B koHue Sydepa obuynasmnTeA. Ecnn shift = len,
Gychep COOEPMaHHMA OHKLLEETCA.

3. BedwcnaeTcA peans deti DFT woaorg Gydiepa, NpHBE0eHHOND K ANWMHE S(ZE JHa4SHMA 4acToTHOA ohnac-
TH. PeaneHe@ KoMOoHEHTE OF T NoMEWAKTCA B NEpBRIE S1IZe BRDoprK fable fe; 000 paceas Misie KOMMOHEHTEI
DFT noMeLa0TCA B NEpERE SiZe Bulbopid table im. OF T pacnonaragTch Tak, H9T0 CaMbIE HA IK4E 4acToThl, 3amyc-
Kawwyecs ¢ DC B HyNeool ToUKE BEIXOOHEX TASNKY, NOAX00AT K YacToTe HakkercTa, kak sizel2. Orpaweldna
CREKTPE OT YacToTel HaRkBWCTa 00 YaCToTel QMCKDETHIALWA NOMELIAETCA BO BTORYH NONOBKKEY TaGnwy.

OFT onpegenAeTca KAk

sza-1
Eﬂ'ﬂzj.':ﬂmw[k]
dfi] - 22 ;

_.'II size

rpe dfif — nonyHawwkech omnodedTel DFT, 0 < <size;

new [k axodHsie BuiBoprn, O <k <size;

W J ABMASTCA KBAODATHEIM EOpHEM -1,

MoxogHoe aHaseHHe Ha onpegenasHos K Lhkne passo 1, ecni OF T Goin BelHUCHEH, Ha4sHan © NOCHegHent
kuuena, vnd 0, ecni ers He Geino.

9.10.2 ifft

acpeode it {table re. table im [ivar len, ivar shift, ivar size, table winj)

Koo onepauuu 1T BLiYHCNAST OEOHHBIA K NEPEEPETEA [DF TS 4 nepaaaeTt peayneTAT MOTOKSM KAK 3BV, M8 1
I ABNRIOTCR ABYKOBBIMI TABNUUAMI, KOTORLIE COOSQHAT DEANEHLIE # BOOSDaKaAEMBLIE 4acTd OF T CooTRETCTEE H-
HO. CYLWECTEYIOT HECKOMNEKS ACNONHUTENEHEY NARAMETROR, KOTOREIE YNPARNAKT NPOUenyLol cuMTaaa. MNapa-
METP I8 ARMABTCA YHCNOM BLX00HLX BelDOpOoK, MCNONLIYEMEX B KAYECTEE 3BvKa. Ecnv napameTp len AENAETCA
HYMa WNK HE OUSHEH, TO N YCTaHaBNKMBAESTCR B chegyiowee Bonbwes IHaderye SRKR, rie 5F — vacToTa
OUCKPETHMIaUWK OpEEcTRa # KR — ypopeHE: yNpaeneHna cpkecTpa. MNapameTp shiflf aanfAercs wucnoM BeGopos,
HA KOTOPBIE CMELLaeTCA aHANHTWYECKDS OEHO Mexdy dpefmMasin. Ecnu shift He BaeTcA WNK ABNMASTSA Hy e, oM
DepercA kak len. MNapameTp size wseet paamep IDFT. ECNu SiZe He OUeHed Nk ARNASTCA Hyneu, oH Geperca
kak len. MNapameTp wWin — CEHO CvHTeZa. ECnd napaMmaTy Wil He OUEHEH, TO ORHO CEDHH QNHHHBER MMMy NBCoR
HCMONBIYET QIMHEl fe.

Bhi4MCNeHMA K20a onepauud ifft cnegyrewse. Mpu nepecw oopalles e K Kogdy onepad ke /it BeducnAeTsA
iza IDFT fabla ra, table im. Ecnn re wiane im Sy ayT Gonee OnWHHBIME 4280 BeIGopKK S22, TO DOMEHB MCnonban-
BATHCA TOMNBKO NEPELE BuBopkk (26 AT TaGnuy. Peayneratom atoro IOFT AENRETCA MOCNHEd0BaTENEHOCTE
IHFHEHWH 526, PeanbHble KOMNICHEHTE NepisiX 157 ANEMEHTOR 3TOR NOCNE00BATENEHOCTH YMHOWIHTCR Ha
COOTRETCTEYHILME BelBOpKaM Wi OKHA W NOMELWAINTCR B BeXoAH0H Bydep onuHsl Bn. (owl]l] = seg 1] win [1]
ana 0 <i<lan}.

IDFT BuMHUCNAETCA, YHRTRHEARA, 4TO ANEMEHTEl © CAMBEIM HUIKKMM HOMEDOM TaONKUYRCro re | i SENRISTCA
CAMBIMA HAIEHMIA 43CTOTAMY AYOW0CHIHaNa, HaYMHaAck ¢ OC B esiBopke 0, Npodonsances 00 4acToTsl Halesue-
Ta B obbamMe SZa(2, W 3aTeM B OTPAMEHHOM CNEKTPE OT 5i2af2 0o size -1.
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IDFT onpegenAeToR KaK

Surm -1

E. E-J:u]m'sumd.[k]
sagi] = 4=0

BizE

roe d [/] — sosanoHesTel QacTeTel IDFT, O =i <size (d[{] = re [{] + § im [iI])

e [K] ABMNAIOTCA BHXOOHEMK BuGopKamu, D <k <size;

Tak#e Ha nepoon IBoHKE [T BRlX0OHan ToYKa CMMTE3a yoTasaen1easToa @ 0.

Mpu nepecrk obpalwenri £ kogy onepawmi ifff BsiNonHReTCA Cnegyiowes srducneise. Bexognoe adade-
HIHE KOOa onepaudd NEHCEaMBaETCA IHAMEHKAM BhixoOHoro Bydhepa B BRXOOHOH TOHKE. 3aTeM BbiXoaHaRA ToHER
NocTENnasH o YEenuYueaeTeA. Ecnu BeixoqHan Todka Syoet pasHa shiff, 7O QOMKHE! BRINONHATECA CHNegyioLwLme
Lary:

1. Nepeete boprd shift Bexoguoro Bydeepa oTOpaceBaLTCR, OCTaKWHECA BeiBopen Br- shilf BeixogHorn
Gydhepa cHMeWanTCA B Hadano Sydepa, W nocnailke buiGopi shift yeTasaanveaioTes B 0.

2. I0FT Terywes 3HaHeHHe 3BYKOBRX TAGNKHY e U 7 BRYHCIASTCA KaK ONUCaHo Bewe. Mepeke et aHade-
HIA DEANEHOA YacT NOMYYACWERCA, M3 2y a0 NOCNeNoEATENEHOCTIH YMHOKAKITCA Ha Wil OKHE CUHTE3A, M pa-
INeTar OobasnaeTcA K Bexannony Bydeepy ([[] = [iT + sag [ ® win [/] * shift / len ana 0 =i <len).

3. BexogHan Todka yeTakaenueasTcs g (.

FFTz v IFFTs He 0omsdbl BbiTe PEANWIOBAHE OOHOBDEMEHHD., MOTyT WCNoNBE30RATECA ORYTHE METOOER
[TakWe KaK TAGNWYHLIE BEHMCNEHHS) ANA MeHepaLMi CReKTpa, KoTopsE DyOyT Npenpallessl B I8V NEH NOMOLLK
IFFT, Wi MoryT BbiTe CO30aHE MHCTPYMEHTE aYOH0 PACNoIHAEAHWA 0BDaI00, KOTODLIE BRIHMCIAKT GYHELHI
FFT 1 Boa8paanT Witk NepesaicT ee M PeyNsTaTkl.

9.11 PerynupoBEa yocHAEHHA

8111 rms

specialop rme (asig x fivar length])

Kog onepayii s BeMUCIAST MOWHOCTE CHIHana. OH NpMMUMAET 3HAYEHIKA HA IBYKOBOM YDORHE, 1 B03-
BRALLAET WX TOMBKD Ha K ypoBHE.

Ecni lengih ve Oy0ET OUeHEHa, TO OHa O0MHHE DElThE YETAHOBNEHA B NPOOOGTHATENBEROCTE KOH TROMMEYERMD-
ro nepuoda. Ecnd length oueHeHa ¥ He CTROrD NONGEWTENsHA, TO 3T0 oWwkbKa BevrcneHna. Mapametp length
CNPEfEnIETCA B CRKYHIAX.

MCxoaHoe IHaYeHHE BeYACNASTCA cnedysowmm copaaom. MycTe [ ByOeT HoHHAM 3saderren (length * SR,
rag SR ABMNRETCR YACTOToN JWCKPETHIALKMK oprecTpa. bydep &[] GndHl [, COXpaHAET HOBLIE IHAYEHWA NapamMeT-
pa k. Kaxgeld nepuod ynpaenedna KBS aTik aHaYe i 8elHHMcCNaeTcA Kak

H WCXOOHDE IHAYEHIRE ABNASTCA D.

89.11.2 gain

aapcode gain fasig x, ksig gain ivar lemgth])

Koo cnepausi gain ocnabnasTt Mk yoRMTWMEAET aMNINTyay CWIHANE ¥ GeNaeT end MOLWHOCTE, FaBHoN 3agan-
HOMY YOOBHED MOLHOCTH.

Ecnin length ke oueHesa, TO 88 NPoOoNeKHTENsHOCTE A0MEHS GhlTe YCTAHOBMNEHS B KOHTDONMDYEMBIR Nedu-
of. Ecnu lemngth ougHeHa M He CTPOrS NoNOEWTENEHE, TO 3T0 OWwWbKa suivMcnesdd. MNapameTp length cnpegenaeT-
CA B CERYHOAX.

MCxogHoe aHa4eHNE Bel4MCIASTCR cneqyiow e oopasom. MNycTs OyOeT HusHUM aHasenmen (fength * 5R),
rae SR ABMABTCA HACTOTON OHCKPETHIaAUMM OPKeCTRa.

Mpw Nnepacs b palLEHi K 0Oy ONepauin yPoBEHE 3aTYXaKuA yeTanaanieaeTcA B 1, Mpw kasgom nocna-
OVIoWeEr COpalesyn BX00H0E IHAYEHHE ¥ JoN#Ho DeiTe coxpadeno B Oydepe & [] gnusoi | Korga Gydep
NonoH, YPoBeHe 3aTYXaHKA NOBTOPHO BEYHCNASTCR KaK
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W Bybep oNMWAETCR.

McxogHoe 3HaYeHie NP9 KawEoM 0DpaILe MM paBHo X 4, e A ABNAETCA TEKYLYMM YPOBHEM 32T yXaHnA.

9.11.3 balance

aapcode balance (asig x. asig ref [ivar lengih])

Kog onepauws balance ocnaCnAeT whK YoWNWESET aMnNNKTy0y CHIHaNna 1 genaeT ens MowHoCTE DaBkoi
YPOaHM MOWHOCTA B ONODHOM CUIHane.

Ecnu lenglh e Byget obecnedena, TO oHa QOMHHE GblTe YCTAKORNEHA B NPoO0BKHUTENEHOCTE NEPUoga
yHpaBnedyda. 310 — olWwlKa BpeMeHd BeINONHEHWA, ecni fength oSecnesHBIeTeA W HE CTPOMD NOMEKHTENLHE.
B cexyHaax onpegenfeTond napame g length.

MoxogHOe IHaYeHHE BSMCNRETCR cnedyownm obpason. NMycTe ! Gyger anadennes (length * SR, rae SR
HacTaTa QHCKPETHIALWH OPHECTRA.

Mpu Nepacs: 0OpaLUEHMIA K K00y ONEpaniE ypOBEHE JaTYXaKuA yeTanasnkeaeTcq B 1. Mpr kaxgom nocne-
Oyiowen 0BpaleHK BXOOHOE IHAYEHHE X JONKHD GblTh coxpadass B Sydepe &[] AnvHo#A |, 1 BXOgHoE aHaqe-
uue ref coxpaderHoro B Bydeepe r[] gnuuoi |, Korga Gydeepld NEpenonHe s, NOBTOPHD BRIYMCISETSA YDOBEHS
IATYXAHMA KAK

W Gy DEpkl OHMLLAKITCA,

HCxogHOS 3HaYSHHE NDW KaKZoM 0GpalLeHdn paBHo X A4, e A ABNASTCA TERYLLWM YROBHEM 33T yXaHWaA.

9.11.4 compressor

acpeode comprassor fasig x, asig comp, ksig nfloor, ksig thresh, ksig loknee, ksig hiknee,

ratic ksig, keig all, ksig rel, ivar loock)

Kop onepalgqd comprassor dhyHKLMOHHDYET, K3k ay0Ho KOMNDECCOp OrpaHHYHBaKWMA, PacilH PO WA
WK NOOABNADWKA Wyke. Heobxogusis 083 BXOOHBIE CUIHANE ayGWOHacToTe & M COMD, NepBbIA K3 KOTORRIX
HIMEHAETCA aHANKIoM paboTel BTOporo. OGa CrHana MoryT GaiTe 00MHAKDBL AN NEDaER MOHKET DBTE HIMEHEH
FAINMYHEIBM CATHANAMK YyNDIRNEHAA.

Ecnk kakoe-nkbo M3 cnegyiowns yorodun BeiNoNHASTCA, TO 370 oWWbka BeMHcnekA: thresh <nfloor,
loknee =< thresh, hiknee <loknee, ralic paexo, MNK MeHswe O, iook oTpyuyaTtenas, aif OTPUUATENBHG, KOK ref
CTPHUATENEH,

COMprassor CHa4ana MoonNedyeT Comp CHHana yNpasnaHua, BLNONHAR QETEKTHRoEAHME orvbanwen. 310
YyNPARNASTCA GBYMA KOHTPCNEHEIMA IHASSHUARMK 31T 1 rel, ¥ IHAYEHWUEM HHKLWaMKIaUHK /ook, ONpegenaKwem
HAYAMND, OROHYAHKE W NP2 0BEaPHTENLHSLIE BpasMeHa (B cekyRiax) oribalowed QeTeskTopa.

Mook AENAETCA NPEdBARATENEHEIM BLEMEHEM (B CEKYHOAY) OrMGamLEH AETEKTORa. JTO ONPEOenAeT, Kak
JONTo ASTEKTOR HLET HOBLIA MKK B JATYXA0WEM CHriane. Ecnd HOBLIA MWK H3X0GWTCA, TO OrMBaioLWan koppes-
THRYETSA, STOoDR AHTERNOMWDORETE MEHTY TERYLLHAME W SYOVILMMH MAKSMA,

alt 1 rel ABNAKTCR BREMEHEM HEYANa W OEDHYaHHA orkbanwen geTexTopa (8 cexyHaax). [na cnpegensHma
ppeMeHd BepyT orHbamWyrd OT TOHEW NHKCBOTS JHaYeHHA (ZNA alt) 40 TOYKK Hy A (oA mel).

Afcor yCTAHORAT ONA CUCTEME ABCONKTHEIA HH3 B gedrbenax.

CieHka orubarpnwen npeobpaioBLBISToA B A8UMDENLI, 3aTeM NPOXoOMT 4aped dyvHELMID oTODpasakw i
KAPAKTEQHCTHEM KOMNPECoopa YT0Du ONPEdenvTh, Kakne MEDLl DOrmseH Npeanpy@HATE Kasnpeccop. OTobpakas-
WwascA yHKLWA CNPEOenASTCA YeTelDbMA 0BNAcTEMA. HyneEas ofnacte, oGnacte 11 [HAKAKAX W3MEHEHIAR),
HIAMOM WM 0BNAcTE CHEATHA PACILMPEHAA.
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Pacnono#eHuA 3T obnacTed onpedenAmTca KoOMTRONEHBIMK SHaYeHAMK thresh, loknes, hiknee, W ratio.

thresh MUHMKMAaNEHBIR YPOBEHE B AeUMbERax, KOToPEA By aeT BosMomen. [JNA noaasnes A Wysa 3To aHa-
dJenwe Gyget Bonewe, wem nfloor,

loknee W hikiee ABNAKTCA 3HAYSHWAMMK B JeUyWSenax, KoToRsIe ONPeaensioT, IEe HaqHeTeA cHaTHe |
paclwioede. OHY YCTAHARNWSAKT MHaskdUbl MANcMa KPWBOH, NPHCoS0MHAI0WEACH K EPHa0A B3 HaMEHEHHA K1
KOMBOH CHATHA DACIUWPEHUA © BONEE BEICOKOH SMNNHTY O0H.

ratic, gaHHoe B ob, oNpEQEnAeT CHATHE BeilLe Manoma. 370 oNpDeOenaAeT MIMEHERKE BblXOOHOH MOWHO-
CTH ANA MamereHrA Ha 1 gb. Ratic. cugkeroe Ha 1 OB BelWe peayneTaTa 8 CHaTHHA, NEHECOMT K Gonslemy
CHATHED.

MapaseTpbl KOOa onepadki cxkaTdA Nfoor, thresh, loknee, W iiknee oNpegensknTcA anA Gaioeornd koga
onepauki dhamp s oeyubenax.

TPl MHALHENAIaUMH 0oMmeH0 SETe BblZENEH0 MECTO GNA 4By Sydgepor xadly M compdly. dnuHa e esbop-
Kax aTux Sydepos Syvoet SR Tlook, rge SR ABNASTCA YACTOTOR OWCKPETHAZ UMM CPKECTPA. Hadanu e aHa4YeH1a
oboux Sydepos BygyT ohHYNEHbL.

MecTo BeAenseTCA ANA CREOYIOLIAY NEDElEHHbX!

Al — AMNNHETYOHBIA MECHENTERL, KOTOPEIA By 08T NDAMEHEN.

change — Npeanonarassos HaMaHEHWe orHbawe oT BeiBopKM 00 BRGopKM.

campl — Tekywes sHaseqre comp, Ab.

Comp2 — auadeHe comp (0T compdelay), ob, HHHUWaNHIUPOBAHHOE ONA TOrD YToSk6 SOy NNTE.

£y — TEKYLWAA OUEH KA OriGanmlLei.

ProEny — cNpoekTHEoRaHHOE IHadeH e orinbarwen.

Mpy ka0oK o0palleH|i B Compressor | ), NPoMCcKOOMT CRedyHiLee:

1. Beibopka x noMellasTcs B Hakano Bydepa xdly. Bog aHaqdeHis OTOOEMMEnToA B KOMEL W COXDAaHRINTSA
kak okdval.

2. Cnegynwes IHadyerne orsdarwel BEHHWCIASTCA TaK:

abgfcomp) KOHBEDTHRYIOT B dayebenkl. 3T0 3HAYEHWE HaJBAETCA comp

compt =90 + 20log,, (abs (comp))

STO JHAHEHKE NOMELLaETCA B KoHel, Bydeepa compdly. IHavenke comp2 MCNoNe3YeTCA B Hadane Gydepa
compdly.

if lcompZ = gnv)

change = {comp2 — anv) S (5R * att),

alza |

projEny = maxichange * 58 " look, nfioar)

if {fcomp1 = projEnv) && (comp2 = compi )}

change = fcompl - comp2) /(SR *“ral);

alse

change = 0;

}

anv = maxfeny + change, nfloor);

3. AMMNHTY OHBIA MHOMWTENA §ailT Bul4HMCNRETCA CNEOYIWHM 0D pasom;

acnu {env < thrash),

gain cHaLana yMeHewaeTcA pasHomepHo 0T 1 go v aaTesm, ocTaegascs B 0, nepemewaeTca oT hresh
£ nfloor, YTobsl CO30aTe NOOABNSHWE Wyka. TodHaA Epuean BECIAE — BeIBOOA B 3TOM WHTEpBane He
HOpMAMPoBaHA.

elza |

if fere == lokneea)

gaim =1,

alza If fenv »= hiknee)

Jain AoNKHD DRITe BRMUCNEHD TaK, YTobb Buile hikaes yReNW4eHUE Falic BO BX0OHOH MOLWHOCTH Ha 1B
NEKBEND K yRenkbeHnn Ha 106 B aeixoaHod MowHocTd. Kpyveaa eeoia’eeieona B geusbenax gonsHa BslTe
HEMPEPEBHOR B HikNee MNU C KPHBOA ManoKma.

alsa

Jain Aon#Mo DeiTe MAagko MHTERNONWDOEAHS MEROY TOHKAME loknea i hiknee Tak YyTobkd Co30aTh KDHBYIO
BREGSA-BLIBOOE G MNAAKAM WANOMOM. 373 KPMBaA OOMKHE MOHOTOHHD YEENWSHESTECA ¥ WMETE HEMPEDEIBHYIO
npouasndyyio, paesyio 1 8 foknee v Tiafio B hiknee.

4. BeiXogHoe JHAYEHWE KDOA ONepauMd J0mEHo BeiTe oldval, yMHOMEHHEIM Ha gain.
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9.12 JemoHCTpaUMoOHHOE NpeobpaloBaHAe

9.12.1 decimate

specialop decimale {asiq inpuf)

Koo onepauud decimare yMEeHBLLAET CUMHAan 8 0eCaTE Pa3 OT YPORHA 3BYKS 00 KOHTDONBHOM YpoaHa.

9.12.2 upsamp

asig upsamp (Rsig inpwt [, table win)

Koo onepayuni upsamo QUCKDeTHIMPYET YNpaRnAKwMi CUrHan K ayguocurHany. MNapametp win aenaeTca
SONONHUTENEH bR OEHOM MHTERNONAUWKA. Ecni win He cuaHaH, BepeTca OEMO HMNYNECOD OnMHel SRKR, e SR
ABNAETCA YaCToTOR AWCKDETHIAUMK OpHecTRa W KR ABNAETCA yROoaHEM yNPaBneHua opracTpa. Ecni win ousHad
H kopode aebopid SRAKR, To SRAR B KOHUEe QONONHSETCA HyNEM (Cama Tabnyua He HaMeHAeTCR].

Mpy nepeok 0BPALWEHWK K UDSAMD, CO3OAETCA BelXoaHoH Gydep win u ohHyNaeTeA. KpoMe Tor, Bkixon-
HOE IHAYEHIE YeTaHaanMeaeTeA & 0.

Mpw Nepeom oSpalwEH K Upsamp B k ukne Beixagrol Gydep cvewaetca Ha SR SKR. MNepeas exbopka
SRKR oTBpaceiBasTcA, OCTANWHECA BeIGOPKM CMeLUaINTCA K NepeiHed YAcTH BeiXoaHors Sydhepa, | nocnea-
AHAR Brboprka SAER ycTasaenveaoTeR B 0. 3aTen oWoHHaA @yHELWA MacwTabupyeTcA inpul v aoGapnaeTcA
B BexogHoR Gydpep (buf ] = buf [i] + input * win /], 0 =i < length (win)). 3aren BRXOOHAR TOMES YCTaHaBMNW-
B3ETCA B O

TP NEPBoM M KE00M NOCNE0YI0WE OB0a WL HAKE K LRSS0, MCKOOHOS IHAYEHME ARNAETCA AHAYEHHEM
BaixoaHor Bydhepa B TeKyWw e TOSKE. 3aTemM BeiXoOHAA TOHKa 0MEHa BT NOCTENEHHD YRENHYEHA.

9.12.3 downsamp

specialop downsamp (asig input [ table winj)

Kon onepaukk downsamp QRCKPETHIMDYET ABYKOBON CUrHAN K KOHTPONBHOSMY CHrHany. NapameTp win aend-
ETCH QONONHNTENEHEM SHAMMTHAYECKARM OKHOM.

Ecni win kopode Beiboprd SRYKR, rge SR ABNAeTCA 4acToToN AXWCKPeTU3aUMK OpEecTpa, i KR ABnaeTcA
YROBHEM YTIDABNEHMA OPKECTDE, TO 3TO OWWOKa BEMWCEHKA.

HMCxoOHoe IHaAYeHWE BeYHCNAETCA CReayiownm obpasom. B kamgom & UMkne aHader e kamton Be5opEn
Npuf, oNpedenaHHoe B Npe Qs dyWe LHKne, NnoMewanT B &yden. ECnn win de OUEHMEH, TO MCKOOHOE IHAYEHKE
ABNABTCA CPEOHMM aHaqeHHen Bebopok B Bydepe. Ecnv win oUEMEHD, TO MCKOAMOE IHAYEHIAE BHYMCNASTCA,
YMHOEAA KEMAVI0 TOSKY aHaNMTHHECKOTS OKHA Ha BxXo0HOH cyran (rin = X inpwt [i] * win [i] ana 0 <=SR/KR,
rag SR ABMABTCA HacToToH AWCKPETHIAUMA CpRecTRa 1 KR RENAETCA ypoaHEM yNgaaneHHs oprecTpal.

9.12.4 samphoid

samohold opoode (xsig aend, ksig gate)

Kop onepauuy samphold NoonycEaaT CUMHAN C© KOMTROMbMHER CHIHaN0M.

WMCKoOHoEe JHAYEHWE BRIYHCNASTCA CNegyckn obpazom. MNpy nepaow obpawemdn K samphold nocne-
AHEE NEpElaHHoR IHadYeHe yeTasapnueacTes B 0. ECnd aHadeHKe gate e ABNSETCA HyNeBsIM, TO NOCNegHes
NepeaHHoR IHALE HWE VCTAHABNWEISTCHA inpLl.

9.12.5 sblock

specialop shiack (asig x, table ()

Koo onepauud sblock coagaeT EOMTRONBHLIE YROBHH BNOKOBR BRICODOE W Pa3MELWAET WX B IRYKOBYIO
Tabnmuy.

McxogHoe IHaueHne aToM Kona onepauMy scarga 0.

89.13 Japepxkn

8.13.1 dalay

acpeode delay [asig x, fvarl)

Kog onepagyn defay peanysyeT @rECHPoBIHHYH ANHHY 33080 KH 0T Ha4ana oo kodua. MapaneTp ! gaet
IAOE0KKY B CEKYHOAR.

MycTe ¥ GY3ET MEHBELWKM 13 BelBoposw (175K}, roe S ABNRETCA 4acToToR AMCKPETHIaUMK oprecTpa. MNpr
KawaonM obpale il K KOOy onepaukn dalay, aHaveHka x BcTaenseTcA B Oydep FIFD anvHoR . WMokogHoe
IHAHEHAE ABNASTCA IHAYEHKM, KOTOPOoE SN0 BETARNEHS B CTROKY ZA0ERHEH ¥ B NPEAbILYLLHX OGpalleHAAK.

8.13.2 delay1

acpcode delay? (asig x)

Kon onepaukk defay peanuayat Negayio 3adepmxEy.

Mpw kaxgom chpawesyy K delay COXpanaeTca JHAYEHWE X W MCKOGHOE 3HAY4EHME SRNARTCA IHAYEHHEM,
COXpaHEHHSIM NPF NEedEOYLLEM 0BDaLLEHWK.
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9.13.3 fracdelay

aapeode fracdelay (ksig semaod [xsig o1, xsig p2])

Koo onepauswy fracdelay peanvayeT QpOoBHYIO NEpEMEHHYED, WIMNK CTPOKKM 3adepsin. CywecTeyT He-
CHONBKO METOO0E ONA YNPARNSHWA CTDOKDR 3306 PRI,

CeManTiia o1 W 02 W BeiHWCheHne o0 paTHOMD AHaYEHIKA OTNHHAKNTCR B 3aBHCHMOCTH OT 3Hasenna meathad.
Ecnik method Mexbwe, sem 1 1Ny Bonswe, Sem 3, TO 370 OWHGKA BeMUcneHnaA.

Ecini method - 1, 70 OH HOpMUpoBEaH Kak sinitallises. B atom cnydae o1 ABMAETCR ANKKONA CTROKA 3308 0wEN
B cexyHdax. Ecnu pl He OUEHERD MNK ABNASTCA Mekewe Yem O, T0 310 owrbka eeurcnelka. [iobas cywecTey-
WOLWEA B HACTOALIMA MOMEHT CTPOKD JA080KA B COCTORHMA KOOA ONepauMi O0MeHa BulTe yHHYTOMEHa. Byger
COA0aHa HOBaA CTPOKa 3agepxkn ¢ gnuuoi foor (01° 5R), roeg SR ABNAESTCA 4acTOToW OHCEDETMaaLUHK OpKecTpa
M BCE IHAYEHHA Ha 3TOR CTPOKE 3808 pEA GONKHE OkiTh MHHUMaANWaMpoansl B 0. Mexoguoe aHadeHne papHo 0.
Ecnm p2 ouesed, TO OH HE MCNONLIYETCA W MMHODHPYETCS.

Ecnu method - 2, 7O OH HOPMWPOBAH K3K oiaps. B a1oM Cciyyae ol ABNASTCA TOUKOH EACIHKWA B CEKYHOaX.
Ecnu method 1 elle He BIBANK ONA 3TOMD KOOA ONERaUWHd, HNW acnd 01 He SuaHEH, KNd acnd 01 - MeHbLLe
s 0, 1Ny @cnin ol GonbWE Yem HOBEA JIMHE MHELRANRAALRA, TO 3TO OLWHGKS BeMMcneHua. Moxoguos aHadeHng
ABNASTCA TEKYLUEM IHAYEHAEM CTPOEM 230E0HKH B Noavdun p1* SR, rae SR AsNAeTCA 4acToTol QUCKpeTraanHi
opkecTpa. Ecni p1*3R He BYOeT WenkiM 4HCNomM, TO HCXOOHOE IHAYSHWE D0MHHO GbiTh HHTERRoNHRoBAHD KA
COCEOHAX AHaYeri. ECnu 02 cueHed, TO OH HE KCMONLIYETCA W MTHOPURYETCA.

Ecnu method - 3, TO OH HOPMWpOBEH Kak «3ets. B 3ToM cny4sae o1 ABNASTCA NOSWUWEA BCTARKA B CREYHIAX,
M 02 ABNRETCA IHAYEHKERN BCTaBkK. Ecnid method 1 gna aTaro koga onepauMyg eLe He Bel3BanK, Nk ecnd ol He
oueHes, e ecni o1 Menewe ven 0, uiw ecni pl Sonele Yem HORAS ONMHE MHALWANHISLMK, UK eCnu p2 He
OUBHEH, TO 3TO OWHEKS BLMHCNEHHA. 3HIYEHWE CTPOKW 3308pM¥KH B noadyWn foor (ol * SR, roge 5/ asnaetca
YACTOTON QUCEPETHIALMK OpkecTpa, oDHoBNASTCR B 02 MICEOOHoE SHaq%e Hke paaHo 0.

Ecnu meihod « 4, To oM HOpMHpOBRaK Kak «and intox. B aTom cnydas pl ABNRETCA NOIWUMENA BCTARKM B
CexyHaax, ¥ 02 AENASTCA IHMaqYeHHen BEcTagrn. Ecnn mathod1 ona a10ro koga onepagiy ewe He BelIBand, Mmm
BCNH P2 HE OUBHEH, TO 3TO OWIKMEES BhiYHcneHuA. MVeTE ¥ GyoeT TeyLenM IHAYSHHEM CTPOKM 3308 0HKH B NO3M-
Ui floor {p1 * ER), rge SR ABNASTCA YACTOTOR JHCEDETHAIAUMK OPKECTRA. Torna IHadeHHe CTROKA 3080 @
ATOA NOAMUKIK ODHOBNASTCA B X 4+ 02, MCXOQHOE AHAYEHKHE DaBHD X + 02

Ecni meathod - 5, 7o oH roprrpoRad kak «shifts. Ecnk method1 gna aToro koda onepaudy elwle He Bellea-
M, TO 3T0 — GUKGKa BLIYMCNEHKA. Boe aHaYeHHA CTROKM 33080HKEN CMBLLAKTCA BRepen Ha OOHY BhlGopKy.
MoKonHoe IHAYEHWE ABMABTCR IHAWSHMEM, CMEBLIEHHEIM M3 KOHULA CTROKM IA080MKH, KOTODaA ABNASTCA TEKY-
WK aHaYeHras BelBopir L Ecnv p1 ¥ 2 oUsHe s # HE HCNONLIYIOTCA, TO OHK HIHOPHUDYIOTCA,

9.14 3driperTii

9.14.1 reverh

aapcode reverb (asig x, fvar 13 [, fvar A, ivar A, svar 1, fvar )

Hon onepadkE anpa reverh npodaeoadT addekT pepepfepaliikn CorMacHo A8 0aHHbIM NaPDaAMETDEM,

Ecni adadeHie Tane FoTRHUaTenesHo, MK SCNd 9Wcio NapamMeTpoe 4eTHOE 1 BoNble Yem 2, T0 370 owWkbxa
BaIMHCNEHAA.

Ecnu Tonsks ogHo aHadense FO aeTCA Kak napaMeTp, To o4o BepeToA B KEE4eCTBE BREMEHK peBepbepaliu,
TO BCTh BREMA JA080MHMEAETCA 00 TEX NOD NOKA IBYKORAA aMNNKTyaa He ocnalbkeT oo 60 ab no cpasHeHMs ¢
HCXOOMBIM 2BYKoM (R TEO).

Ecne gado Bonbllies IHadelie, nape §F— r NpegcTapnanT OTYETE B painH-HLIX 4acToTax. B kawgoi
Yyactore £, JaHHOd B KAYECTES NapaMeTpa, apesd peoepbepauynid (RTE0) B 3ToH 4acToTe 0aeToA COOTRETOTRYR-
LMK SHAYSHAEM £

ToHHBIA METOA BEHWCNEHKMA PEEEROEDALM M COMACHD YEAIAHHLIM NADAMETPAM HE HOPMKPOEAH.

Buieog gonmer DsiTe OTRaMEHHEIM 3BYHCRbLIR CHIHAMOM.

9.14.2 chorus

agig chaovus (asig x, ksig rate, ksig depth)

Kon onepagnsd chorus coafaet 3ayvk ¢ apekTomM xopa, © yDoRHEM Fate | ryBlHod depth oT BxagRoro
IBYKa ¥, YpoBRewe rale ONpeQensoT B UMENEX B cexydgy. deplh ONpeaenAeTcA Kak NPoUEHT OTENCHEHWA
¢ 0 ==gdepth <=100.

9.14.3 Mange

asig Mange (asiq x, ksig rate, ksiq depth)

Koo onepauqs flangs cosgaeT asyk o GokoBmm adwpesTom, o ypoasdewm male u ryBuHoa depth o
EXOQHOMD I8YKA X. ¥ pOReHE: rale ONpPeqenseTch B UKKNaX B cekyngy. depihl onpegenferca K3k NpoUgHT oTNoHE-
Hua ¢ 0 <=gepth <=100.
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8.14.4 ix_speedc

kopoode fx_speodc fivar speed_control_factor)

Kog onepauii fx_speedc CcoagasT 38ye © FPhe KTOM HIMEHEHHA CKODOCTH. JTOT KOO ONepauni GOCTYNEH
ToNkko B oDpabaTseaiowny HpekTe opracTpax. 370 He MOKET HCNoNLA0BaTECA 8 Gnoke SAOL notoka BuToa
CTPYRTYRHEOBAHHOND 3y Q.

Koo onepaukd fx_speedc NonyYaeT QOCTy K CNeddansHon WhHe pul DUSs M pyS0s00ET MAMEHEHHERM
CHOPOCTH B K ypoBHE. 3aTen cOpaboTankee Belopsin, COXpanEHEE B cneudansiom Dydepe, onpegenssHom
TONEES ONA PErynvpoBKK CKOPOCTH, BLIBOOATSA KaK CMrHane! ypoeHA Kspeed controd facior, roe & = SRR, roe
SH ABNABTCA HAcTOTOR QHCKPETHIALMH OPKECTPa M KR ABNRETCA YOOBHEM YNPABMNEHHA SRKecTpa.

ToHHBIA METST MIMEHEHKA CROPOCTH HE HODMWPOBIH W OTHPEIT AMA paspaboTuHkcs.

9.14.5 speadt

iopcode spead! (fable in, fable, ivar factor)

Kog anepayii spead! HaMEHAET IBYKOBYH BEblSOpKY B COSTEETCTBWA C MaACWTADOM EPEMEHH.

Hon onepagkik spesdi 3anonHAeT IeYEoBYI0 BelGopky B 3BEYKOBOW Talnwue <o 3BYKOM, MOMyYeHHBIM
M3 IBYEOBOR Talnuukl /77, pPACTAMNMB3A 8 B0 BpeMeHid. Ecnu factor <1, apyK CHUMABTCA (YCEODEHHEIR), 8CnK
factor = 1 38YE PACLUMPRETCA [3amMenneHHbIA ).

ToMHBIA METOT MIMEBHEHKR CXODOCTI HE HODMWPOBAN,

9.15 DyHELHK TEMNA

9.15.1 gettempo

Dpcode gettempo (Txsig dummy])

Koo onepaukd goffempo 0BpaTel aHa4edio TEKYLLEM TEMNa OpKECTDa B Yoapax B MAHYTY. [0 yMon<aniKn
TeMn paged 80 yoapaM B MUHYTY, HO MOMET DbTE HIMEHEH C NOMOWED CTPOKM @mpo MM Koga OnepagKm
seffempo.

9.15.2 seltempo

kopcode sattempo (ksig x)

Kon onepagud selampe MaMeMaeT aHadaqHe Temna opkecTpa. MapameTp X onpegenAeT HoBkLIi Tamn @
YOADAX B MHHYTY. ECni x He CTPpor NonoMuTenaH, To 370 Gwudka Berncnedta. Moxodseim aHaqdermem 2ond-
8TCA X.

10 MNexeparopkl 3BYKOBOA Tabnuuel SAOL

10.1 BeegaHue

BCE reHepaTopl 28YEOB0N TAONWUR 00MEHE BeiTe PEANHI0BaHE B TEDMHHANE, KOTODEIA MOKET QeE00Mpo-
BaTE OOBEKT TN 3 MK 4.

Lns Kasooro reHepaTopa 3aeyKood TalnWUs oNUMCRIBARTSA CReayweas’

McnoneayemMes OnucaHna, NoKaIs BRI0LWLHE NApaMETREl KOTOPRIE CERIAHE BTE B TABNWUE KEOTORCH NoNBIY-
ETCA IBYKOROA reHepaTop .

CeManTuka reHepatopa. CemaHTHEa ONUCEIBRAT, KAK BRIYMCNUTE SHAYSHAR K DPAIMECTHTE WX B IBYKCBYIO
Tabnuly, MCNONEIYR 3TO0T FEHERaTop.

s kakgoro redepaTopa IEyKon0i Tabnnus NEPROE NONe B TAGNWUHoM ONpeganaH itk ABNACTCA WMEHEM
MeHepaTopa, 3 IHAYSHNWE BhIPAMOHHWA BO BTOROM NONE ARNASTCA paiMepoM J8ykoood Tadnuue. Muorse
reHepaTopbl IBYEOBOH TADMMLL TAKKE NOKAIBBAKT AHA%EHKE — 1 B NONE JHHAMWUYECKOND BaMUCNEHKA 4NA paa-
MEPA ABYKOBOH TADNKMLEL.

Mocneayiowue BeIpEKEHAA ABNAKTEA HEOTKOAMMEIMK 11 DONONHATENEHLIMK NADAMETRARIA K MEHEDATORY.
Kaskaomy 13 3TiAx Noned 0aayT WMA B ONHCaHHY TeHepaTopos.

Y KEHO0W IBYKOBOW TAONHUE, TAK ¥e KaK BNoka OaHHBR, BCTE Y8TEIDE NAQAMETEE. UMK YacTo el JUCKDETH-
IAUKK W 3ANYCKA, KOHBL UWENE, W OCHCBHAA YacToTa. [NA Bcas reHepaTopos IByR0B0H Tabnyubl kpoMe sample
AT NAPAMETRE| NEPECHAYANIEHO D0MKHE! Gl Tk oD HyNeH:!.

10.2 BiGopka

1 table (sample, size, which [ skip])
Hion redepaTtopa asyeoaoi Tabnuusl 5ampie noaeonAeT BEAKYEHKE aYOMoCIMNNCE [Nk apyrie Bnoks aas-
HLIX) B NOTONE BUTOR W NOCNS0YHIWLMA DOCTYN B ODKSCTR.
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Ecnn size Gyner -1, 7o paasep Tabnuusl gornses GeTe ONMHol ayadocamnna. Ecn size GonbLUue, Hem
ANWHE 3YOHOCIMNING, TO 2y OHOCIMNN JOM#eH DeiTe DONOMHEH HYTIEM B KOHUE ONMHbl 528, Ecnu size MeHsLue,
ek 4NWHA 3y QHOCIMNNA, T J0MHHE HCRONBLA0BATECA TONBKD NEpBLE BeBo0DKM 528,

Mone which wogesmuduurpyeT ssbBopry. which ato NKGoA cumean. Korga resepatop obpawasTes K eelbopse
B NOTOKE GWTOR 3TO CHMBOMN YKcna. Horda redepatop obpalasTos K eplibopre, coxpaHaHHon B AuvdisBuffer aTo
A,

B cnyyae, roe rerepatop 0bpalasTcq K Babopie B NOTOKE BUTOR, ONA COBMECTHMEIX DEaMMIALKWA NOTOoKa
GUTOR, JaHHEE SENRIOTCA NP3CTO NOTOKOM HE0BDaboTaHHRIX IHAYEHAA © NNABAIDWEN TO4KOR. HoBkin Gnok gasx-
HEL C MMEHEM O0NHEH Dol T NOMELWEH B 38YKORYIO Ta0MmKuy. Ecnm Bnos gadssix NoToka BUTos CogepsKT 4yacToTy
QUCHDETHIALMA, LMK 3aNYCHa W KOHEL WKKNE, WHNK 3H3H8HHA OCHOBHOR YaoTO TR, TG ATH NAPAMET PR 3BYHKOBOK
TabnuUsLl AoMmeHsl GelTe YCTaHORNeHs . Ecnv YacToTa AucKpeTHIauuK He SyneT ouaHela, To O1a A0MeHa ObiTh
YCTAMOBMNEHS B $ACTOTY AACKDETUIAUMK OPKECTRA No YMONEaHMe. TTiobie Opyrie, He oUeHEHHEE NApaseToE
[onsHe BelTe yoTaHoane s k.

B crnyyae, sorga reqdeparop oSpallasTch K BLSopKe, coXpadeHdHoi B AudioBufer, 0nA cxaTuA BelBopKEA
MOMET MCNoNLI0BaTRCA MOS0E ayouo Kogep. B a1oM cnydas nonAa children yana Audio Source, OTEETCTRE KO
33 MHCTaHUA POBAHME ITOMD OpKecTpa, ogpawanTed K vanam AvdioBufer. Kaxawin AndioBuffer nocne Bydhepuia-
LMK COOBDMMT HECKDNLKD KAHANOE aYaM00aHHe. ECNW ¥ NBpBOrG 3NEMEHTA ECTE KBHANSI M, BTODEIE KaHank 0,
Moo k-1, To ¥y yana AudiaSowrce ecTe Boara K = Ay + 1y 4. + My KAHAN0E | which Jonxed DeiTe aHaYeHHem
pesay 0 M K-1. Kawan which {roe which B cnydae HeclxoJHMocTi OKDYIMAeToA B CaMoe SNHaKoe Uenoa Yucno),
HYMEDYETCA B NOPAGKES INSEMEHTOR W HX KAHANOE KOTOPRE, W ByOyT NoMEeWeHs B 3ByLoayio Tabnuuy. HacTara
OUCKPETHIALWA 3BYKOROA TAOMMUs O0NHHE DETe YCTAHOBNEHA B 4acTOTY OMCKPETHIaUMK vana AudioBulfer, 1a
koTopeiro BepetcA kauan which. LiMen 3anyckaseToA, KoHeLU WHKTE 4 3HAYESHWA CoHOBHOM YaCTOThl BOMHHE BbiTs
YCTAHOBNEHE 8 (.

Ecni skip 0DeCcnayvBacTes 1 ARNASTSA NONCHATENEHLIM AHAYSHAEM, TO OH OKDYITEASTCA K CAsMOMY BNuako-
MYy LEMOMY SACTTY, W OaHHbIE, NOMELIEHHBIE B 30YKOBYIO0 TABnMuy, HausHanTcd © aeibopi skip+1 noToka BuTom
MM SaHHBIMK W3 AudioBuffar.

10.3 DaHHeIe

H table (data, size, p1, p2, p3...)

Ko reHepatopa aBys0son TAhnuuel dala No3BONAeT GDEECTRY NOMEWATE IHAYSHMA DaHHLIY Henocpea-
CTBEHHO B 3BYKOEYKD TAOMMY.

Ecni size Byoer =1, 7o pazvep Tatnuusl Joned BuiTe YHCNOoM ONpegeneHHbX IHEYEHHA JaHHsLx. Ecni
size GyoeT nad K ByoeT BoNble, Y8 YHUCno IHAYEHKA DaHHsx, TO 3BYKOEaS TaGndua B KOHLE ONWHo 5iZ2e
OON¥HE GeiTe JONONMEHa HYNeM. Ecnii size ©y0eT 0ad 4 ByOeT MeHbLLe, Ye YUCi0 JH34eHAi JaHHsx, TO
[ONHHE MCNONEI0BATLGA TONBKD NBQBERIE IHAYSHAA SIZ6.

P, p2, p3... NONA AENAKTCA IHAYSHHAMA C NMABAKWER TOUKDH, EOTODLIE JOMN#MHE DT NOMELWEHL @
ARYKOBYIO TAGNMLY.

10.4 Random

H fable (random, size, dist. p1 [ p2)

Koo reHepaTopa agykosoi Tabnuusl rancdom 3anconHeeT aayEoavio TaGnuuy NeeBaocTy-HaiHEIMKN YUCnakm
COrNACHD SaHHoMY pacnpenenaqvss. 0na pcex neeanocnyyaiHeEX anropuTMOE MEHepaLMK YMena onsHs GbiTe
NoBETORHD OTOGREaME NOCHE IANYCHA OPKECTPE Tak, YT00k] KO0 WCNONHEHKE OPKECTRE, CO0EPHEALLETD ITIA MHCT-
CYELIAK, MEHEDHD0BaANs Daari4HEe Y4ona.

Ecnn none size ByOeT NonoEMTENsHEM SHEHEHBEM, TO OHO JOM#HS BRiTh ANKHOR TAGNHURL 1K MHOM Heaa-
BHCHBMED CIYYRAHE YA CEN SOMMHE Dbl Te BRYUWCTEHE M NOMEWESHL B TAEMMLY.

Mone dist onpesenseT, KAKos CNYYanHoe pacnpegene i HCNoNeEI0BaTE, M COOTRETCTREHHO MAMEHRINTCA
IHEUEHMA Nnonei o1 1 p2.

Ecni disf pagHo 1, TO HCNOMNLIYETCA YHMBBPCANEHOS pacnpegeneide. MNoeeaocnyYaiHee YHCNa BkIYWCiA-
WOTCA Tak, 4TO Y BCEX IHAYEHMA C MNABAKWER ToHK0H Mekdy o1 W 02 BENICYKMTENLHO 2CTh PABHAR BEDOATHOCTR
TOrD, 4T0S6 BEiTe BEBpaHHEIM BNA MoBoR BebopKu.

Ecnu disf pagHo 2, TO MCNoNs3YaTCR NAHERHD YMEWADWSECA pacnpeteneHye. MNoesnocny4aliHee YAcna
BEMMCTAMOTCA TAK, YTO DYHKLMK PACNPELEnN@HUA BEDOATHOCTA X 4Na Moboh BeSopim 0amnT

pixl=0ecnux < pl unu X >p2, Wwabs (27(p2 = p1) ¥ [ix = p1)7/(p2 = p1)]} B Opyrax cnydanx.
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EcnW dist paepso 3, TO MCNONLIYETCA JHCNOHEMUHANEHOE pacnpegenaHre. MNoeanocny-HaiHele “Mcna Bil-
HHCNAKITCA Tak, 4T0 PyHELMA pacnpedensHnA BepoATHOCTH X 4na Niobol Bebopri

pixi=0ecnk ¥ =0, u k exp (- kx), rae k =1/ p1 8 gpymix cnydany.

Ecnd dist papko 3, 70 P2 HE HCNONBIVETCA W HMHOPWPYETCH.

Ecnn dist pagno 4, To wononeayeTos Nayccoao pacnpegenesse. MNoeepaocnyHaitibe YMcna BeMqHCIRInTCA
Tak, 470, PYHELWA pacnpegenaHyda BEROATHOCTH X 4NA Mool BuiGopim

2
= mMaan-x 5" Zvar]

o 2 mxovEr

ToecTe, o {xl ~ N1, p2). roe o1 ARNAETCA CPEOHHM AHAYEHWERM 1 02 IHAYSHHE M HODMANBHOTD pACNpEE-
MEHEA.

Ecne dist paeso 4, To p2 aormeed BuiTe cTpora Gonewe sen 0.

Ecnn dist paeso 5, TO MogenupyetcA npouece MNyaccoxa, rge cpefHed Yucno BeBopok Ja8TCA JKCNoHEsH-
UMANEHLIM PACNPedeneHAEM Co CoagHAM aHaYeHKen 2. MNeeapocnyyalHoe IHaYeHKE BEHHCTIABTCA COMMAacHn
Dix) kaK AnA dist pasHeM 3 (JECNOHSHUMANBHOE pacnpedenedine). 370 HaYeHHe OKpYTNASTCA K CaMomy Bnuaso-
WY UENOMY H9Cny . Nepakie aHa4eHKA ) 1 TaBnuuk: (anemanTel oT 0 00 p-1) ycTadapnkeaarcA B 0, W cnagysw-
Wige aHadeHde (anemadT ) e 1. Joyroe NCesdocnyYaiHos IHadeH e BeYRcnReTcA kak Byaro disl pagHo 3, W
CHPYIMABTCA K CAMOMY CNUIKOMY Uenomy Suchny Z. Chegyiwme IHaYeHKa Z (anemMeHTel oT ¥ + 1 go ¥ + 2)
YCTAHABMMEAKTCA B D, W CNedyWes IHadelde [anemedT v + 2 + 1) B 1. 3707 NpoUece NoOSTOpABTSA, NOKa
Tabnwua He NeEpenoKeRa ANeMesTamy siZze. NonyYanwyeca TaBNLsl HMEKT PARIMepsl 5128 HEIABHMCHMEIE OT
IHAYEHHH, CreHEpUpOBaAHHEY B NCEBACCNYYaRHOM NROLECCE, NOCNagHAN ANSMEHT MOMET BTl Hy M 14n| 1.

Ecne dist papro 5, TO P2 HE MCNONBEIYETCA KW HIHOPHUDYETCA.

10.5 Step

1 table (sfep, passize, x1, ¥1. x2, y2,...)

Kog reHepatopa InyKoBoH TabnMuL Sep NOIB0NAST NPOHIBONEHEIM CTYNEHYATEM EyHELWAM CHThL NoMa-
WEHHE WA B 3RyKOBEY TAONWMUY. CTyneHYaTan dyHELAA BelYHMCNASTCH K3 Nap IHaqeHti (k. ).

Ecnin size Gy0eT paped -1, To pasMmep 38yRoOBoH Tabnkusl gomsesd Gkl Te PaIMepold Camon GonkWoro naga-
METES 3HaHYeHWA X, EcnM 528 Bonblue, Y& Calbil BONslWOH NApaMeTp IHSHEHHA X, TS 3BYHCEAR Tabnuua 0orsEHa
BT A0NanHera 0 IHAYSHMAMY B KOHUE DaaMepa size. Ecnk size Byer mMeHbLUEK, Hes camose Donslwoe aHaqe-
HHE %, TO DOMKHE DbiTh BRYWCNEHE M MCNONLI0BATECA TONLED NEQELIE IHAYSHA SiZe.

Ecne x1 ve §, aHadesna X He SENARTCA HeyDeBawead NocnenosaTensHoCTER KK @CTe Y8THOE YKCno
napaMeTpon, He CHWTAA NapamMeTy SiZe, TO 370 CLWHEKS BeYMCNE KA,

10.6 Lineseg

table H1 {ineseg, size, x1, yv1, ¥2. y2.)

Hon resepatopa aaykoaoid Tabnuue ineseq NoasonaAet NPoHIB0NsHbik NAHeRHER Dy HKLRAM DbiTe roMea-
WEHHE MK B 3gyiopyio Tabnuuy. NiHeiHan yHEUWMA BeIMACNASTCA M3 Nap aHa4YeHHE (X, ¥).

Ecnu size Byoet paped -1, To pasdeap apykoBci Tabnuusl gonsed SelTe pasmenos camon BonLWars napa-
METEA 3HAYEHNA X. Ecnu 5026 BonNblse, Yem cambiid BoNsWoR NapaMeTp aHaHeH A X, TO 38yKoBaR Talnuua 0ormeHa
CEiTe A0ONONHEHa 0 3HAYSHHAMK B KOHUE pa3Mepa size. Ecnv size By 0ot MeHBELLWM, 4es CAMoe BONbWOoS aHada-
HHE X, TO DOMKHE BbiTh BRHHCTEHE M MCMONL30BaTECA TONMBKD NEQELIE IHAYEHNA SiZe.

Ecne x1 we 0, 31aqesna x He RENAKTCH HeyDRBAIOWEN NCCNegoBaTeNsHOCTED MK BCTE HEYETHROE YMCno
napaMeToos, HE CHUTAA NAPAMEaTD SIZ8, TO ATO OLWHEKS BRIYHCNEHHA.

pix})=

10.T Expseg

H table (expseg, paszmep, x1, ¥1, x2, ¥2...)

Koo redepatopa agyKoBoR Talnuuk! BX08eg NOABCIAET NEOHIBONEHLIM IKCNOHEHUWANEHSIM Y HRELMAM BHTs
NoMEWSHHEIMK B 3BYKOEYI0 TAENMYY. DYHELWA BLlMHCNASTCA WA Nap 3Haqdauri (X, K.

Ecnin size ByneT paped =1, T pasmep seyHobok Tabnkus) gonses GeiTeE paimepos camor Goneworo naga-
METEA 3HAHEHWA X, Ecni 5020 Bonbse, Y8 caMbii BONsWod NApaMeTp aHSHEHWA X, TO 3BYECEAA Tabnuua JormeHa
CbiTe A0NONHEHa D 3HAYSHWAKMKA B KoHUE passMepa size. Ecnv size BygeT MeHbLLHM, 488 CaM0e DONbWOoS aHa4de-
HHE X, TO DONKHE OBTE BRYACTEHEl M MCNONEI0BATECA TONEKD NEPELIE IHAYSHNA SiZE.
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Ecnd x1 ve 0, aHa4YeHuA ¥ He ABRMAKTCA HeYSRIBAWEH NocneaosaTeNbHOCTLD, BCTE HEYETHOE YWCno
napameTpoR, HE CYMTAA NapamMeTp SIZe, ¥ eCni BOe IHAYSHWA ¥ HE MMEIOT 0OUH JH3K MAK Noboe aHaveHre
papuo 0, TO 370 OWWEES BhIYWMCTIEHKA.

10.8 Cubicseg

f fable fcubicseg, size, infil, y1, x1, y2, infi2, y3, 22, 4, Infi3, y5...)

Kon reHepatopa 3eyKoBol Tabnuuk cubicseg co3fanT yHELMED, COCTARME HHYKD U3 CEMMSHTOR Ky DHYeCknY
MeNAHOMMAN0E. KasokiA CarteHt onpegenAeTos C TOYEH 3DeHUA KOHEYHE TOHER 1 TOYRM nepernba.

Ecnin size GyneT paped -1, To pasmep 3eyRoBol Talnuus) gonsead DeiTe Baamepos camord Soneworo naga-
METEA 3HAYEHKA ¥, EcnM 528 Bonsile, Y8 CaMeIN BONsLWCH NapaMaTp JHE4EHHA X, TO IBYKCEAR Tahnuua OomeHa
ObiTe gonankesa 0 3HadeHdAd B KoHUEe pasmepa size. Ecnd size Byget MeHbLLHK, Hem camos Bonbiloe aHaqea-
HME X, TO OOM#HES DbiTh BEUMCTEHD 14 MCNONBI0BATHCA TONEKD NEPBLIE IHAYEHIMA SIZ6.

EcnM inf He 0, 3Hauye A X He ABNAIDTCA HeYOLIBAMKLWEH NOCNENoBaATENEHOCTE, NI0G0a aHadeHHe T He
MEMDY OBYMA COCEIHMMM IHAYEHAAMK X, 3Hadarne (il MeHblWe DBYX aHaYeHHR X WNi NocnedosaTenbHocTe
IHAYEHMA YNDARNEHAA HE IAKAHYNBAETCR AHASSHWEM ¥, TO 3TO OLLMGKA BRHHCNEHHA.

10.9 Spline

H table {zpling, size, x1, y¥1, k2, x2, ¥2. K3, ...}

Kon reHepatopa seaykosol Tabnuye spline coanaeT mangyio NepemeHHy R iy HELKIO ANA PALE KOHTDONEMHEX
TOMEK,

Ecnu size GyoeTt paoed -1, 7o pasMep IoyKoBoH Talnuukl OonseH ShiTe paIMepoid CAMon SonkEWorg napa-
METEA 3HAYEHWA X, Ecnu 5ize Bonosise, Y cambii BonNsWwod NAapaMeTp aHaHeHHA X, TO 3BYEoBaA Talnuua gormeHa
DTE gononkesa 0 IHadeHany B KoHUe paamepa size. Ecnu size Dyger smeHpLUEM, Hes camoe Donesloe aHaqe-
HHE %, TO BOMHHE ObiTh BRYACNeHsl W MCNONs30BATECA TONLED NEQBLIE IHAYEHWA SiZe.

Ecne x1 e 0, aHadeHna X He ABNRIOTCA Hey DaIBawEd NoCNenosaTansRoCTBI0, IHAYEHHE ¥ MEHBLLE O8YX
IHAHEHKMA X, KOMMHECTES NAPAMETPOR, HE BEMIOYARA 528, MEHBWE 4 Wk NOCNEgHNA NAPaMETE HE ABRNASTCA 3Ha-
HEHHEM K, TO 3TO OLWUKAOKS BLIMUCNSHKA.

10.10 polynomil

H table (poiynomil, 2ize, xmin, xmax, a0, at, a2...)

Koo reHepatopa JeyvEOECHA Tabnuusl polynomid NoaoonAeT NpoMagsoneMdomMy paisgeny npsWisone ol
NSMAHOMHSE GYHELAK BaiTo NOMELSHHEIM B 3ByKOBYH: Tabnyuy. MononesyeTcA NonMHOMMaR vHELKMR (X} =
=al + glx+ ak 4+ Oua OUEMMBARTCA B AMANAIOHE [X, ... Xl

Ecnu size Ha NoNowUTeneHd, KonvYecTeo NapamMeTpos, HE BRMNOYan Si26, MEHbLLE 3 MNW 8cnn X, = ...,
ATO SLUAEKA BhIHMCIEHKA,

10.11 Window

O

1 table (window, size, type [ pf)

Hon redepatopa IeyKoBoh Tabnuusl window no3ponseT GyHELRA paGoTel © OKHAMA GBiTh NOMELEHHOA B
Tabimmuy.

ITO — OLWWDHA DOEMEHH BbiNOMHEHWA, 8CNW NAPAMETE SIZ6 He CTRONS NONCHWTENEH, WNH &CNA [ype = 5unK
napaMeTn O HE BEKMIOYasTCH.

Twvn okHa CNPE0EnABTCA NADAMETPoM type. ITOT NAPAMETD JOrMeH DulTe OKPYTIEH K CAMOMY DIkMIKoMy
LEMOMY SHCAY, W 3aTaM HHTERNPETAROEIH CRegyow ks obpaios:

Ecnu tyoe = 1, DomHHs HCNoNsIoBATECA OKHE XadH[ura. [nA AsMoHCcTOauHoRHOMD HOMEDE X B QKanasoHe
[0, size = 1] aHaYeHKe, NOMEWEHHOE B TAGNKHUY, J0mEH Bl Ty

0,54 < 0,46, cos(Zny/(size < }).

Ecnu type = 2, 0omMHHe HCNoNEI0BATECA OKHE XauH-ura, [N AsoHcToauHoRHOMD HOMEDa X B QKanasoHe
[0, size = 1] aHadeHKe, NOMEWEHHOE B TAENKHUY, J0mEH0 Bl Ty

0,50 {1 <= cos (2rnx ] (size = 1))}

Ecnu fype = 3, J0MEHD MCNoNEIoBaTeCs BaptneTtT (TpeyroneHoe ) oMo, [Ns AeMoHCT DaUMoHHOM HOMEDS X
B Auanasone [0, size = 1] aHaqdeHKe, NoMEeWEHHOE B TAGNHUY, 20rmeHo Bl T

1=-2|x=(size=1)f2|/(sze = 1).

Ecni fype = 4, QoMkHD HCNoNs30BaTeCA Tayccoso okHd. 4Na A8 MOHCT PELUWOHHOID HOMEDA X B QHaNa30HE
[0, size 1], aHaqerde, NosMeleHHoe B TaENKYY, DoN#HD BbiTe

gt BN e 22 = size (2w ol = 18/ (size) ©.
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Ecni type = 5, Q0MHHo Wenone3oBaTecA CkHo Kalhaapa c napameTpom o. 0NA GeMoHcTRpauvoHHON HoMEpa
x B granasome [0, size — 1] avadenqe, nomeweHHoe B Tabnuuy, QonsHo GelTi

'

| size -1 % sizE-1 "
IS —[ o I R ——
2 2

|

W o222

t /]

roe [ (¥} ARNAETCA MoOu@UUMpoBaHHGR EyHILWel Beccena HyNeBons NopAJKE NEpBOnd By
Ecnu iypg =6, DONMHO MCNONEI0BATECA OKHD CERMIA DMNHHER MMMy NeCoR. Kamian seliGopka B QManasoqs
[, size = 1] ACMEHA HMETE 3HAY%EHKE 1.

10.12 Harm

i1 table fharm, size, 1. f2, f3..)

KO reHepaTopd IaVEOBDH TA0NULE fanm Co30aeT 0OMH UHEN COCTaaH0R ophel CHIHANG, COCTARMEHHON 13
CYMME! HYNEBEX Da3086X CHHYCOMA.

Ecn SiZ0 He CTOONS NONOMATENEH, TO 3T OLIMOES BhLI4HCTIEHAA.

Ons kawgon eebopir x B gdanazose [0, size —1] oomsso OeiTe NRHCBOEHD IHAYEHWE

1 =sin 2 & x'5ize) + F2 sin (4r xisize) + F3 sin (6 & xbSize) 4.

10.13 Harm_phase

1 tabde fharm_phase. size, M, ph1, F2, ph2, ..

Koa reHepatopa 3eysoeon Tabniue harm _phase co3gacT OgMH WHKN CoOCTABH0R Gopsel CHIHANa, CocTan-
MEHHOA 13 Cy M Hynepsix 00 cHiyooma, Kamnas M2 MMeeT Hadanksiys daiy B pagudanax.

ECnd SZa He CTOOTS NONCHHTENSH KN SCNM HEYETHOR YUCND NAPAMETROR, HE CYMTAA NAgaMeTp siza, To
ATO LGRS BIHIACTIEHKA.

Ona kawgol exGopEl X B gianasode [0, size —1] AonsHo DeiTe NRHCBOSHD AHAYSHWE

fl =sin (2 n x/5ize + phl) + F2 sin {4 o weize + ph2) + 3 s5in {6 n© x'size +« ph3) +..

10.14 Periodic

1 fable (periodic, size, p1, M, pht, p2. F2, ph2, ...}

Kon reqepatopa 3eykobon Tabnyuet perodic COagasT 00uMH UWKN CWiHana Nnpo ssons o NeprodMYackon
$opMbl, NAPAMETRMICEIHHDR E3E CYMMA HECKONBKWY CHHYCOWUL, C NPOWABONEHOH YACTOTON, AaMNNWTY oM ¥ da-
10K, BasoBee aHadeHda (phl, pha.. ) onpenenfkTos B pagradax.

Ecni 2iZe H& CTROIS MONOKKTENEH WK 8CNK YKCHO NapaAMEeTEon, HE CHNTAA NADAMETR 828, HE DEnUTCA Ha
TR, TO ATO OLIWEKS BEIYACTIE RN,

Ona kawaon eebopsr x B ghanaiode [0, size -1] gonwHs GolTe NPHUCBOEHD JHaweHWe M sin{2pinx/size +
+ ph 1+ 2sinl2p2 axisize + ph2)+f3 sinl2p3nedsize +ph3)4

1015 Buzr

1 table (buzz, size, nharm, lowharm, roliaff)

Kop reqepaTopa aeysoesod Tabnuusl DUZZ COIOaET OOWH UMKN CYMME CEPKW CNesTpansHo obpesanHHon
KOCKHHYCa partials [orpaHyHeHHan Nonocol NocnegoBaTensHoCTE UMY NECoR).

EcnW sze i nharm Ha CTRONg NonNowHTENbHb, T3 3T OWHEKS Be4McieHnA.

MNepeq gansHedwed obpaboTrol lowhamm W ihant GonwHe DeiTe OKpYINeH sl K CAMOoMy SNMakoMy Uenomy
HMCITY.

Ecn SiZe He CTPOrD NONCMUTENeH, TO paiMep Talnkukl ZaceTCA CAMONA BRICOKOR BEMEHSHHON rapsoHIKDA,
Tak qTo size = 2 {lowham + nhanm).

Ecni nham He GyO0eT cTRoro NoNOsATENEH, To YACN0 FAPMOHIK Q0nHHS il Te J3H0 paimepos Tabnuuys Tax,
TS ANANT RENSETCA CAMEIM GONEWAM LENLIM SUCNON, MeHBLLKRK Y& SiZal2 — nhanm.

il
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Hns eas#0on eLSopkK X 8 granaicue [0, 5/ze 1] GonHHD SRITe NPWCEOE KO AHaYeH e

T larms + AfdaT

scale * > rolloff 1T eng 2 wip

=ik Raam

IO 0 ABRMARTCA SHAYEHWEM X /528 1 Scale ABNAKTCA aHadeHnes (1-abs {rollaff)) [{1-abs {rofaff &=y,
1016 Concat

table 1 {concat, zize, f1, R2, ...}

Hion redepaTtopa aeykoeoln Tatnyusl coNcal NOIB0MAST HECKONERAM TAatnKuasm BelTe CHAIAHHEIMA BMECTE B
HOBYID Tabmuyy.

Ecnu gize ve DyYOeT CTPOrD NoNoEMTENSH, TO pasMep 3ayE0B0R Tahnkuk J0MHeH DeiTe CYMMON NapasmeTpos
SiZe IRYKOBLIX Tabnuy. Ecnmk size GyOQeT cTporo NoNcHUTENBHEIM, HO MEHLLIMM, Y2M CYMME NapameTpoa size
IBYKOBEIX TABMWU, TO TOMLKD NEQELIE NApaMETPR TOMRA 528 3oyK0BLIK TAGNHY JONHHE HCNONL30BaTECA. Ecnin
size GyoeT DonNbLe, Yel CyMMa NApaMeToos S(28 ABYHOBRIX TAEMKY, TO CreHepUpoBaHHLIE IBYKOBRIE TAGMMUK
BOMHHE GbiTe GONOMHEHE! HYNEM B KOHUE 5/23.

2HAYEHHWA IBYKOBON TABNKULI JON¥KHE! SbiTh BLYHCNEH Bl CRegyiouLMM 0Bpascm. 4NA KaEDoN BLGoprkr X @
guanaioMe [0, 5,-1], roe 5, RENASTCA PAIMEDOM 3BYECBESH TABNWUL, HA KOTODYI: CobIN@eTcA o1, aomsHo BkiTe
NPKCBOEHD TO ME CAMOE AHaYeHWe, KaK Beibopre ¥ anA pl. AnA kasaod aslBopek X B gManasoss [5., s1+32-1],
rae 52 ABNSETCA paasepon I8yK0B0ol TalnKukl, Ha KOTORYI0 CoBNAETCA P2, O0M¥HD B Th NPHCBOEHD To XE Camoe
IHEYEHWE, KaK BLDopKe ¥ - 5, 02 1 TaK Janee.

10.17 Emply

1 tabla femply, siza)

Ko reHepaTopa 3eyRo80n Tabnuue amply BeOenfAeT MeCcTd M 3anonHAET aro Hy MAMA.
EcnM size He CTDONS RONOMHTENEH, TO 3TO OWKWBES Bul4MCneHKa.

Ona kawaod Bxbopiy B gianalons [0, size 1] npucoansaeTcA 0.

11 CuHTaKcKUC W cemMaHTHKa SASL

11.1 Beegenne

SASL noagonAeT CNUCEBATE NPOCTEIE CODBITHA, KOTODBIE HCNONBAYET OPKECTD HTOGE! TEHEPHUPOBETE JBYE,
BEIICHAA NOHMEYAHKA, KOHTLOMNEDE! M JUHAMAYSCKYH TEHS DAL MK 38V ECBONR TASNMLUE.

Boe cnvdau B faine c4eTa (BpEMA JAaNYCKa ¥ NPoaonMHTeNLH0CTE ] ONpedendioTcA B score time. Kawgan
CTROEA CHETA MOKET GhiTh CHADMEHA NPEIMCNOBHEM C ONUKMER * TEN 3TOT TEr YKAZLBAET, 4TO CobLITHE ARNAETCA
BEICOKONDHODMTETHEIM CODRITHEM.

11.2 CuHTakcryeckan opma

<score file> == =gcore ine> [ <score fle> [ <score file> -> =score ling=
<scora fing> -» () <instrlina> <newling>

<scora fings= -= (") =controd ing>= <newing =

<soore limes = (*1 stempo line= <newline=

=goare ling= = {*] <table ling> <nawline=

ceoord fimas > <gnd ling> <nowiing>

<in&lr e <= [=ident= ] <number> <ident> <number= <pflist=

=control ling> == <pumber> [ <ident> | confra! <ident> <number=
<lampo ing=> -» <number> tempo <numbar=

<fable fing> -= <number= table <ident= <ident> <pflist=
<gnd fing= -> =fumber= and

<pfiist> -» <number= [ <pfist> ]

<pifiist= == <MLL =

11.3 Instriline

instr ling ONpEOENABT KOHCTOYEUMED ANA WHCTRYMEHTANEHOMD WHCTAHUMPOBAHKMA B YCTAHOBNESHHOE
DpEkA.
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Mepokid HEeHTHWEATOD ABMASTCA METKOH, KOTOPaA MCNONBIYETCH, YTO00! WAEHTWEHLHDOBATE MHCTAMLMpD-
BAHHE ANA KCNONBI0BAHKA C GENEHEALWMMK KOHTRONEHBIMIA CODLTHAMM.

Meppoe YHCno ABNASTCA BpaMeHem CoORITHA. Bpama onpedenaeTon © GonbLWoHA TOYHOC TR, MIHCTDY MEHTE
QUCTIETHELUIMPYIOTCA C TAKOR e CRODOCTRIY, KAk YPOBEHE YNRAENSHWA CpracTpa.

Bropol dgesTadvsaTop (Nepesii HeoBXoguMslil MOSHTADHUEaTOR) ABNAEBTCA MMEHEM ACHONEIYEMOND HHCT-
pysEHTa, YTobw BeBpaTe 8ro Ml CPKEeCTRa, ONWCaNHOM B anemenTe NoToka BrTos SAOL. EcnK & opkecTpe HeT
HHCTDYMEHTA CITAM WMEHEM, KOTDa ODKECTD 3aNYCKASTCH, TS 3TO CHHTAKCHHECKan oWWbxa,,

BTopoe YWcno ABNAETCA NPOOciCEMT ENEHOCTEID CYETa HHCTRYMEHTA. Komna MHCTDYMEHTANBHOE KHETaHLM-
poEaHMe Gyget coagano, CoDsTHE 3I2BERWEHHA OOMTEH0 BiTe 2aNNaHMPOEAHT B TO BPEMA, KOTOPOE O3HD CYMMONR
BOEssEHH HHCTIHUHPOBAHWA W NPOJONMHMTENLHOCTH. ECnK 270 none Gy0er pasis =1, To y MHCTRYRMEHTS He OOITEHD
BT HAKAKDR 3aNNaHAROBEHHCA NPOACIHKTENBHOCTA.

pflist ABNABTCA CAMCKOM MONEN NAPaMETEa, E0TODLIE NEPEaanyT MHCTEYMENTY, KOMOA oH co3gaeTcA. Ecnn
Byger Sonswe plialds, onpedeneHHbx B WHCTPYMEHTANEHOM 0O LABNEH K, Hak INeMEHTOS 3TOMS CNMCEa, TO
NOCE AHCTAHUMPOBAKWA OCTaWKWACA plieids gonked Dbtk yeTadoaner 8 0. Ecnn Gyaet smeHble piialds, Yem
ANEXEHTOER, TO OCNOMHATEFEHEIE IMEMEHT B OMH#HE! HelTe TECHIHOPHMDoBaHE,

11.4 Conirol line

Control e onpeaenseT KOMaKGY YIRAaNeHHa, KOTORYED NepPeaanyT ODEECTRY MNW PROY MHCTDYMEHTOR,

Mepeoe YUCNo ARNAETCA BpeMeren cueTa cobreTua ynpasnerna. Korna 1o epeMAa npubsBaeT B OpEacTp,
COBDBITAE YNEABMEHWMA OWCNETYESRUINDYETCA COMMAacHD 8ro onpeaenaHHON CeMmaHTHER.

Mepobid KOEHTIEUEATOD ABNASTCA METHON, ONPEOENRIOWEHA, KAKKME MHCTEYMEHTE GOMHHL MCAONLI0BAT k-
ca. Ecnw a1a meTka obecnedneasTcA, Korna coDLITHE YyNDaRNeHna QUCNETYepHMIMpyeTch, TO Mobepe aKTHEMER
HHCTPYMEHTE, KOTOPEIE COJaBaNKCE TS CODRITHMAMK C TON e CAMOA METEOH, NOTYYaI0T oD THE yIIPABNEHWA.
Ecnu meTea GyoeT obecnededa, U HeT TAKMY asTHEHLIX HHCTDYMEHTOR, TC CODLITHE YNPARNEHKA J0MHHO BbiTs
npourkopuposaro. Ecnu meTea ve obecnedueaeTcd, TO cobRTHe yNPaRneHnA CCuINaeToA Ha rmobaneHyio nepe-
MEHHYIO OpKECTRA.

BTopol nOeHTrMKaTop (e pERIN HEoDXOOMMER MOSHTWDHEATOD) ABNASTCA MMEHEM NEDEMERHOR, KOTOPO:
NornyHuT cobpimre. 0NAa MaprpoBaHHEX CTPOK YNPARNEHMA WMA CCRMASTCR HA NEDEMEHHYIO B MHCTRYMEHTAX,
KOTORGIE COA03BANHCE HA OCHOBE NSt CODRITHA C TOMA ¥e CAM0A MaTKol,. ECnik He ByOeT Takoro MMexs B onpage-
MEHHOM WHCTRYMEHTE, TO CODLITHE YNPABNEHWA 4ONHHO BeTE NPOWTHODUDOBAHG BNA TOro akaesnnapa. 0na ve-
MADKHDOBAHHEBX CTROK MMA CCLINAETCA Ha MobansHyio NepeEMeHHy 0 OPHECTDA C TEM #E CaMbiM WMaHen. Ecnn
He By 0eT Takok rnofansHol NegeseHHon, T0 CoDbl THE YNPaABNEHMA J0MEHD GblTe NPOMIHORHPOBRaHG.

BTopoe 4vcno ARNAETCA HOBGLIM 3HAYEHWEM OMH NEREMEHHON YNDABNEHHA.

11.5 Tempo lina

Tempo fine onpegenseT HoBkA TeMn ANA NpoUecca AekoquposaHiA. TEMN oNpedendeTcd B yoapax @ M-
Hy Ty, TERM No YMONYSHKG A0MEEH BbiTh WECTLRIECATED YOAREMH B MAHYTY, W T2 obpaioM No yMonHaHiKio
BPEMA CHETS WAMEPRETCA B CEKYH A,

Mepeoe YUCH0 B CTPOKE TEMNE RENARTCA BREMEHEM CHETE, B KOTOPOM MIMEHARTCA TEMI.

Bropoe YHCno ARNASTCA HOBLIM TEMNOHM, CNRETEneHHLIE B YOADEX B MEHYTY.

11.6 Table line

Tabie line onpegenAeT cOIgaHMe MM PaspyWeHAe 3BYEoBoE Tatnnuel.

MepBoe YHCNOo B CTRCKE ABMASTCA BLEMEHEM, B KOTOPOE 38YE0BaA TAANWUA COIOIETCA MKW YHWHTOMIETCA.

Mepebld KOBHTAgUEATOD ABMNAETOR WMEHEM ABYKOBORE TAGNHMULL. JT0 HMR CCBINABTCR Ha IBYKOEYID TAGNWUy
B rnofansHomM KoHTEKCTE OpKecTRa.

Bropod MoeHTWPUKaTOD ABMNASTCA MK MMEHEM NEHepaToDa TASNHMU, WK CNaUHanksHsIM MMEHEM dastroy.

Cncok pfield RENASTCA CNMCKOM NADAMET OB FEHERATODA SBYKOBOH Talnuug .

MexepaTop IRYKOROH TabnMuel sample obpawaeTca K 3eyKoBEOR exbopke. MNpK peannaaus«me TEKCTOR0M
HHTEpDEeRCa HEODXDOMMD OBECNeYHTE J0CTYN K ODbIMHD MCNONLIYeMbIM (DOPMaTaM "3ByKoRore anna” B Nepeom
cnrcke plield. OOoHaKko, 3T0 HE HOPMUPOEAHD. HOPMHDORAHD TONBKD cnegyviowes. B noToke BrTop fable MoMeT
OETe yoTakwoanes BuT refers_fo_sample. Ecnu ato pepH0, TOMGa Mapkep sample 3Tom 08eexTa QorweH obpaTT k-
CA K ApYroMy 06 LaETy NoToKa BUToE, COQepEaLLERY HOHTDOMEHEIS OAHHSLIE, M MMEHHS 3TH KOHTRONEHLIE BaHHER
SONKHE BblTe NOMEBLIEHSI B 3BYKOEYH TABMHLY.

Korpa nonysasTc QUCNETYepMakpoBaT BREMA TAoNWHorD CobbiTWA, W 8cnii TAENWYHaA CTROKA CoalNaeTea
Ha WA destray, To mobas rmofaneHan 3eyEoRanA TabnKua C TEM MMEHER MOET GhlTh YHMYTOREHA, K BM0 NaMATe
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ocanbowgaeTcA. Ecnik TabnvyHas cTpoKa onpedenfeT co3gaHde IBYKOBoH Tatnkubl, W y¥e eCTe mMobansHan
IEYKOEAR TADNMLA C TEM HE CAMEIM MMEHSM, TO HORAA IBYKODAA TAONKUA IAMEHSET CYLECTEYIOWYIO IBYKDEYIO
Tabnuyy. MobansHan 38yE0BaA TAhNWUA C TEM MMEHERM MOMET DRITE YHUUTOMEHA, W 2 NaMATE OCE0GOHOaETCA.

Korga Hoeaa Tabnkua orsHa BeiTe COCTARNEHS, BR0ENAETCA NPOCTRAHCTRED NAMATH ONA Tatnuybl 4 3anan-
HABTCA JaHHBIMK COMMacHD CNPEGENeHHOND NEHEpaToORa 38YKOR0A Tabnkue. JTodan corpinka Ha ayroByin Tabng-
LY C ATHRM HMEHEM B CYLLECTEVIOWME MITK HOBLIX MHCTRYMEHAX O0NMHE BHTE BIATA B KAYECTEE HANPABNSHHA K
HOBOA J8YEOBON TalnWue.

1.7 End line

CrTpoka end ine onpefendsT KoHeU NpoUecsa 3BYKoBRoH redepaudi. JaqHoe YWcno ABNAETCA BREMaHam
CEOHYaHMA ANA opkecTpa. Korna amo BpemMa QOCTHraeToR, OPKeCTD NOeKpalasToq, | eoe Byoywwe Sydhepi,
OCHOBAHMBIE HA ATOM CTRYKTYDHDOBAHHOM NDOUESCCE NekK00MPOBAHWA 8y AN COOSHAT TaNkXo O 3HAYEHWIA.

12 Mapkuwpoeka SAOL/SASL

12.1 Beegenue

STOT NOAMNYHET ONACEIBAET NPOUSCC OTOGPpaMEHWA MENTY TERCTORLIM dopmaTorm SADL, Mononsaya onvca-
HIE CHRTAKCHCA M CEMAHTHEY, M MApEMpYEMBIA NoTox BIUToE.

12.2 SAOL tokenisation

HToSe NpoMapkMpoBaTE TEKCTOBRIA OpRecTp SADL, 0oM# b BRNONHATECA CREOYIOWLME Wark. Bo-nepskix,
CPKECTE don#eH DulTe pa3gens« Ha NEEcHHecsve INEMEHTE, TQ8 NEKCUSECKAA JANEMEHRT ABNAETCA OOHHKM K3
CNEeayHwWens:

1. 3Hak NpenMHaHKA,

2. dapeiepErpoBaHHoE CIoBD,

3. CTaugapTHOS Mg,

4. BazoBos HMA KOO8 CNepaUMH,

5. Baaosoe ¥MA MeHEpaTOpa IBYKOB0MA TAENKUE,

6. CHMBONEHER KOHCTAHTA [CTPOKA, WS NoE SHCC, WK KOHCTaHTa C NNaRamiLes TOSKGH),

7. HMoesmidrkaTop.

MpoBen MoxeT MCNONEIoBATECA, STODE PazOen|Ts NeKCHHECKHE aNemMeRTR. ITo TpebyeToA, YTobs NexcH-
HECKA CHATE HEOOHOIHAYHOCTE opkecTpa. Npoben we GyaeT copaboTanHbiM, K3 NEKCAYECEA 2NeMEHT OpEECTPA.
KOMMEHTIDWH MOMYT MCNONE30EITECA B TEKCTOBO0M OpKecTDE SAOL, HO YIANRIOTCA NOCNE NEKCHYECHITS SHANM-
33, KoMMEHTaPHA HE COXPaHAKToR Yepea fokenisation/detokenisation NoCNegoBaTENbHOCTE.

Mocne NeEECHYSCcKono aHankia Boe MaeHTHEMKaToP B OpKECTPE AobeHsl DkiTe NpoHyYMEDOBaAHS 0O AHa-
HEHKAMA CHMBONA Tak, HT00L OOWH CHMBON Bin CEAIAH C ONpagdeneHHsIb TEKCTOBLM MaeHTHdHKaToOpoM. Boa
HAEHTHDHKATODE, KOTOPLIE IKEHBANEHTHE!, N0MEHSEl GhiTe CER3AHE C TEM ME CAMBLIM CHMBOMNOM HEIARACHMO OT
MY CHHTANCHYECKOND KEOHTRKCTA, 3Ty acOoUMALMIO CHMBONCE K MIEHTMEWKATODAM ExlasBa:0T Talnuuel cmaonoa.

Mcnonesays NEKCHYSCHHA 3HanKa 1 TABNUUY CHMBONOE, MOWET BbTh NEOKIBEIEHD MAPKWEYEMOE NDeOcTas-
neHue cprecTpa. NekcHYackii aHanka CKaMHPYETCA B ROPAOKE, KaK 3T0 DeiNo NpeSCTaBNeHD B TEKCTOROM NpE-
CTABMEHKK, 1 GNA KaMG000 NEKCHYECKDND EMENTA:

= Ecnn anemedt imeat Tin {1) — {9}, aHasenne mapkepa Sepetca 8 Tatnuue e MNMprnose s A,

- Ecnu anemedT BYOeT MMEeTE TN (8}, TO B 3ABWCHMOCTH OT THNE CHMBONLHOH KOHCTAM TR Son#eH bbiTh
NEOKaBEaesH OOnH K3 cnedknansHsx Mapeepon 0xF 1, 0xF2, 0xF3, 0xF4. 0nA uenoYycneHHsIE KDHCTa T B gdana-
aome [0,255] maprep momeT BeiTe OxF 1 v OxF4.

- Ecnu anemedT BYQeT HMeTe THR 7, TO Don#HeH DeiTh NPoW3BeIeH CRelMansHsi Mapkep 0xF0, 1 nocnegy-
ILLLMIA ANERMEHT NoToKa BTOB Aon#eH DuiTh CHMBONOM, CEASEHHEIM © MISHTHDKKaTOROM B TAGNMLE CHMBONOE.

Mocne Toro, KaK NocNedoaaTeNsMOCTE NEKCAYECEMY JMEMERTOR, NPEACTAENEHHLX B TEKCTOROM OpKECTPE,
MEDEMPYETCA, O0NHEH BbiTe B KOHEUE OPKECTRA NPOMIBEOEH CHeUHANLHLIA Mapkep DxFF.

12.3 SASL rokenisation

SASL oonwed MapkUpoBaTECA OTHOCHTENEHD ONpEReneHHorD opkecTpa SA0L, Tak k3K ONA CeMaHTHEN
IHAYEHNA CHMBONG JOMEHE COOTEETCTEORATE.

Ytobet wmapsvpopatTe dadn SASL, genawTos cneqysolike ward. Bo-nepeesix, dain SASL penurca Ha
NEKCAYECHAE INEMEHTE, [GE KAKIENA INSMEHT ARNASTCA KNWM AGEHTMEOHKATOPOM, I3 PEIEDEMDORAHHBIM CROBOM,
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MrMEHen Gai0Boro reMEPaTODREa ABYKOR0NA TA0MLLL MNK YWcnom. Nocne NeKcWYEcKorD aHankaa Kassii MOeHTH-
drHkaTop QonHeH BeiTe CBAZAH C COOTRETCTEYIOLME YWCTOM CHMBONA W3 CCRINKW oprecTpa SA0L. Takkm obpa-
30K, OGNA opkecTpa SAOL, cny B OPKECTRE 8CTh MOEHTHDHKATOD IKBMBANEHTHBIN WOSHTADMEATODY B CHETE,
MOEHTHUCDMEATOD B CHETE GONMEH NONYYHTE TO Me CAMOE YHCNO CHMBONE, ¥0Topoe GeN0 NOMYYeHo B OpLacTpe.
Ecnu e ogkecTpe HeT TAKOrD MASHTUDUKATORa, TO MOoDoE HEWCNONLIOBAHHOES YHCNO CHMBON MOMET BkiTh Nou-
CBORHO MOEHTURMKATOPY B CHETE.

Mcnoneays NEECHYeckMil 3HanKa 1 TNy CHMBONOER, MOMET BiTE NPoHIBANEHD MADKKDYEMOE NDencTaR-
nekye opkecTpa. Kawoas cTpoka cYeTa NpoBOGWTEA NOONEpEOH0, B NOPRAKE, NReOCTARNEHHOM B TEKCTOBOM
NpadcTasnaHi.

13 CuHTakcKMc M cemaHTHKa DaHKa Boibopok

13.1 BeegeHue

STOT NOONYHET ONMCEHBasT patoTy METOAA CHHTE3a BaHKka Bebopok AN8 00 LekToR TWNa 2 w4, B obeakTe
THME 2 B NoToKe BHTOR Q0 T#HEl NOABMTECA TONKD SaHK BelGopor W AMIDS, 1 3TOT NOQnyHKT GNWCHBaET NRoUBCo
reHepUpoBaHKMA 38YES OT INEMEHTa JaHHblX NoOToKa CHToR DaMEa | NOCNEJo8aTENEMOCTH HHCTRYELKA DT
B afeekre TMNa 4 GaHkk MCHoNs3vioTCA B KOHTEKCTE MHCTRYMEHTa SAOL. 1 3TOT NOANYHKET CNMCLIBAET NDOLECT
reHEpWDOBaHKA IBYEA ¥ BOIDQATa K NPoUScoy GekcldpoBanva SACL, B 3aBWCHMOCTIA O JNemMeHTa JaHHbx
naToka BuToa Gakdka W onpegeneriHbix oSpale e sashf,

13.2 AnemeHTsl NOTORA BUToR
SNeEMedT NoToka DUToR sasblfaanAeTcA GBNokom DaHHbx, ONpegeneHHER cTpYETY POl dadna MID DLS.
13.3 Mpouece AeKOAHPOBaAHKA

13.3.1 O6wekT Tvna 2

13.3.1.1 Kpareud obaop

B ofnekTe TIHNE 2 BEch CHHTES BRIBCMNHSETCA NOCPEACTROM CHHTE3a DaHka aByKoRCH TAtNHUE. ¥YnpasneHue
C NOsOLWEN CTAHGAPTHOMD aneManTa noToxa SuToe MIDIFE W aneMeTa NOToKa BHUToR KoMaHdL MIDH,

13.3.1.2 KaHankl, 0eMoHCcTRaUAcHHBR OpMaT ¥ HacToTa QUCEDET3aUK

Hrobsl npUcoegMHETE QeKoder oo BekTa THNa 2, CTEYETY PUPoRaHHOE ayano & vany AudioBIFS AudioSource,
y MOMYSEKWLEToCA 8y 0HonoToKS A0M#HD BeiTe 088 kaHana, J2-pa3pROHiIn © NMNaESIOWENA IaMATOH W © HacToToR
pucspeTraagian 22050 Ny, BevscneHne He oGA3aHo NDOHCK0I4Te B 32-paipAdHblx BelGopkax cTeped. ECnd pHyT-
pEHHWA chopmaT ByOET HHBM, TO NoOCHE ToMS, K3k JekodHpoBaHne Gy3eT BeINcNHeH0, PeIyneTaT AonHeH GuliTe
npectpailosan B aToT opMar.

13.3.1.3 Kondrypauma gewogepa

B NoToKOBOM 33roNoBke (3Nees T RoHQumyDauss Jek0aepa) MoryT NOSEMTECA GOMH Mk Bonee Gnokoe shi.
Brnokr sbfnepenaloT kK cHuTezatopy SASEF, soTopLIA HCNOMBIYET 3TH D3 HBIE, YTODb NOGMOTOEMTE WX K CHHTESY
B COOTEETCTEMME G 2870 CEMAHTHKON.

13.3.1 4 Nekoqupopanie BLeMEHA BenonHeH1A

Ooa Tvna coSuITHR MoryT YyNPaBnaTE CHHTEI0M BPEMEHK BLINONHEHWA B 0DLEKTe TWNA 2 KIWHPYE MBS
cobeiTa MICH, koTopeie Beiny Nepefads kag dain MIOHe noTokoeos aaronoske, B cobsimaa MIDH B peansHaom
BOEREHH,

Decoding clock coxpanmioTeA, 4Tobkl yNPaENATE JUCNETYeprIanred cobmTrA, HO TONHEBE CRORCTEA 2THX
YACOE HE HODMATHBHE. B ka0 ware nnaqupoewse MIDY gonweH QUcneTye puaMpoBEaTe Mobkie coSuiTHA MIDY,
KOTORBE NPWLLITH B FOTOKE GHTOR C OEK0ARPOEAHWERM OTMETER BREMEHK MEHELLE HEM TEXYLLEE IHAYEHHE 43000
JEKOOHPOBAHWA, TIE e K3k NodkEe cobeimva MID! ynopagodeHHEe B Gnokax midi file B NoTOKOBRDM 3aronoBke,
PAIEEDHYTEIE METEH BPEMEHM KOTODOTD MEHBLLIE YEi TEKYILEE IHAYEHAE YACoR JexK00KPOBAHA.

HMHTEpaKTHEHLIE MaHWNYNAUWMK K Nonw speed yana Audio Source, YEA3bIBAKLWErD Ha 3T0T NQoUecs DeE0u-
DOBAHKWA, BAAAIOT HA CKOPOCTE BOCNPOMIBEASHHA KMUMDYEMBIX CoBBTHIA Standard MICHFTe, 1o He MseI0T HMka-
koro athdoekTa GnA QUCNeTYe PHIMPORIHMA NOTOROBoE nepedade cobuTin MIDT

PesyNuTHEYIOWWA IBYE, ONHCaHHBIA NPOUECCO CHTEaa B MIDT QUCNETYepHIMPYETCA NNAHKPOBLLHEORM.
AT ABYEOBEE BalBOopEK 0BeCne<uBEIoTCA ANA vana Audio Source, KO0TOPEIR CCBINABTIR Ka 3TAT NOTOoK BUTOR Kak Ha
BuIB0 CTRYRTYPHPOEAHHOND AyQHo Dekoiepa 0fbarTa THna 2.
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13.3.2 O6wekT Tvna 4

13.3.2.1 Kparkmi obaop

Hauuee MDY, B ofeerme THRA 4 HENOCPEOCTREHHG HE YNPAENAINT CHMTEIATODOM 23507, HO JUCNeTYemIM-
pyRaT aByEK B SACL. SyHELWD GUCneTYepnIaund BeHnon«HAaeT sasbf cnepatop.

13.3.2.2 Kondpeerypauma gexogepa

MpW paboTe 0GweEToR TMNa 4, S5 GNoKK JaHHLIX B 3IAranoBke KOHGHWMYpaUWMK NoToka GHTOR NepedanTon |
CUHTEIaTopY Sashl, e oK MCNoNEIYIOTSA, 4To8L NOAMOTOBKS K CHHTEZY GLINa B PEansHOM BOSMEHH,

13.3.2.3 Nerkoqupona Hge BREEHA BeINONHEHWA

Mpw paboTe obLEKTOR THMNA 4 CHHTED KAXAOND IBYES BeINCMHRETCA OTOENLHG, 3BYE OODMNASTCH NP KO-
MaHOE, CONQEPHALLEACA B Sashf BeipEseHHld. 3T0 BHPAKEHHE COOEDMHT JBYE, CHODOCTE, NPEJE3PETENLHYI0
YETAHOBKY M SHAYEHHA BeBop Gadka. CruHTes ooHoro 3yEa, oD03HEYERHOTD NPESEADHTENEHS YCTAHOBMEHHEIM
YACIOM W SaHKDM, BRINONHASTCA ANA 3TOM 3BYKA ¥ CKOPOCTHA COTNackHs MHCTpyMedTy sashi Monysaowrica
3BYE CTEPE0 BOIBPAAsTCA sashi BuipameHnen.

HNekogep sasbf 4onweH ACnoNeIoaaTs MIDEK0HTRONNED M JDYTYEY HENDE DBIBHG WAMEHRIWYIOCA MHDoD-
raupes o MIDY ana cnpegeneHHore Kasana. JTW QadHbIEe He NepeaasT HeNocpedcTaeHHD B chuTelaTop SASEF
B £asbf KoMaKge.

14 Cemantuka MIDI

14.1 Beegenue

3TOT ROANYHKT ONMCEIBART NPOUECE OeKoOUPoRaHWA ANA peandiaumi obwexToa TMNa 1, u oTobpame e
CoSemiiA MIDI B 3aronopke MHEOPMAaLKMH O ROTOKS W BaHHBE NOToRA DWToD B cemManTiy SAOL anA peanyaagmi
obbekTon Tna 3w 4.

14.2 MNpouscc JeKoAMpOBAHKA OO LEKTOR THRA 1
B noToke SuTos obbesTa Tvna 1 0orsHbl GelTe TONRKD ANSMEHTRI NOTORE BATOE Midl W midl_fe.
14.3 OrobGpaseHde cobbimiid MIDI B ynpaeneHHde oprkecTpa

14.3.1 BeegeHWe

Ona ofeekTos TWNE 3 W 4 E004poBaHHEIE CODRITHUA, KOTOa oHW ByOYT NONYYeHe B TEDMUHANGS, KaK 4acTh
cobeiTiA cTangapTHors MIDH FILE wnn MIDH, nomsssl BeiTe npecbpaioaamel B gadHsE AIDE KW CooTRETCTEY K-
WYHD CEMBHTHMEY NNaHMPOBLYMES. 3T3 CEMEHTHES NPUMEHREETCA TONEKO £ COBEKTaM TUNa 3 1 4, 1 we K obberTam
THna 142

14.3.2 Cobeimua MIDI

14.3.2.1 Beegenne

STOT NOANYHET CNWCLIBAET CEMAHTHEY CO0BTHA PaINWYHLX TWNOE, KOTODBIE MOMYT GbiTh B NOTOKE BUTC@
obeesta MIDI_event.

14.3.2.2 Pacimpessble IHadeHda kadana

Y pasTvdeckors coSeTHa MIDY Channel ecTe HOMEP KaHana B gudanazode O .. 15, Kawgwii MIDT nseaT
BXOOHOA NORET, BsKOOHOA TOET MK OTCNEHKBEIEMENR BNOK, CRAZBAETCA C MOTORD KA HAGopoM coBemiai AMIDT K
COOTARETCTEVIOWMM HaB0pos 16 kaHanos (HEKOTODLIE M3 KOTOPEIX MOTYT GbiTh HE MCNONBE30RaHEE ). [pInoweHna
AAIDY OG0 MCNONBIYOT WAMEHS NODTA, OTCREMMBRIOT HMEHE WA JDYTHE METEN 4R A0eHTEMEALMA DaANHHHEX
kaHaNoo.

Urtobe Mabemars NoTpebHocTH B Takky MeTkax Habopa kadana, 8 MPEG—4 wenoneayio TCA pacluMpe HsE
Homepa kadanos. B MPEG-4 anavenme channe! MIDI_avent ne orpankmureaetca adanasorom 0 ... 15 Baecto
ATD CTEHERMPOBAHD PaCIUVPEHHOE AHAYEHWE KAHANA, OCHOBAHHDE Ha WCXOOHOM HOMEDe Kadana MIDT W Ha
HACTE, CERIAHHOM G NOPTOM WK NOTOKOM, KOTODSIA ABMASTCA MCTOMHMKOM CobRITIAR.

14.3.2.3 NoieOn

notecit channel note velacity

Koroa BygeT nonyserko cobolTHe Rotecd] © HEHYNEBOR CRODOCTEIO, KAHAN MHCTRYMEHTa B ODKECTPE HYHHD
HHCTAHLMPOBATE © NPOOMTENTENEHOCTED — 1 1M NEpEsMd SRyMA p-feids vabopama note » velocity. Kaxgoe
axadere MIDIcH [| B MHCTpYMEHTE YCTAHABNMBEASTCA B HOBO0E IHAYSHHE WIMEHSHWA KOHTRONNERE WK B AHAYa-
HIE MO YRMOMHAHKI0, 8CIH HE DEUG HUKAKKY HIMEHEHWA KOHTRONNEDA Ha ToM KaHane. Juadesde MiDihend yota-
HABNWEAETOR B HOBOE IHAYEHKE HasmeHeHHA MID] Juavenne MIDouch yCTAHABNHBASTCA B HOBOE IHAYEHWE
KODDERTWDOBKA Ha KaKane.
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MIHCTRYMEHT, cozgapacmsid B 0TEET Ha coobwen e nofeorn Ha Kasane, yNoMUHaAeTCA Kak HaXodAW-RCA
HA 3TOM KaHANE.

CooSWeHda Noieon oo CEOPaCTRD 0 Gon¥He BeiTe obpaboTads Kak nodeolT cootleHna.

14.3.2.4 Nata OfF

natealT channa! nale velocity

Koroa Gyoet nomy4eHo cobslTre nofeclf, Kam s MHCTPYMENT Ha KaHane, KOTOPEA MHCTAHUWMPoBanK co
AEYROBLIM YHCMOM Nofg, NNEHMPYETCH ANA JaBSpUeHrd B KoMUe K Ukkna. To ecTe yeTasaenMeaeTcA nar refeasaed,
H MHCTRYRMEHT HE BolaLIBaET exland, ero HyEHO QeMHCTaHUWDOBATE NOCNE TekyLerd & yMKNa Be4HCieHrA.

Ecni MIDIctn [64] Ha obossadeHHoM Kasane Sy 08T HEHYNEBEIM, TO BERONHEHHE COSRTHA Aofacl aonmwko
OETh 3agepxaqc, noka MWDk B4 Ha obozHade oM KEaHane #e CTaHeT Hynem. 3To No4ZepHHBasTeh yocTaHan-
KOH aHaqeHna MIDIci [B4] 8 noToke BUTOR MK NPUCBOEHHEM BMY CTAHOADTHOMD Meaa MIDIcin.

14.3.2 .5 Contral change

co chanmnel cantraller value

Karoa vaMesAeTcA ynpaaneHws cobLTHEM OF, HOBODS IHAYEHKWE KOHTPONNEPa yCTaHaARNKBASTCR B value.
ATO AHAYEHHE DOMKHD KIWWPOBATLCA TaK, 47080 Ha JAHHOM Kauane vy Gy Oy WHCTPYMEHTOE K HeMy Grin
SOCTYT. Y BCEX AKTHEHLIX B HACTOALMA MOMEHT K3 K2HANE HHCTEYMEHTOE 20NMHO S Te CTaHaapTHOE A MDA
[controfler ] obHosneHHoe valua,

14.3.2.8 Afterfouch

towch channal note velocity

Horpa Oy a8t nonyues cobeimhe fouch | sHadeHRe neperedHol MIDRouch Kaspore AHCTRYMERTA Ha KaHa-
N, BOTODGIA HHCTAHUHWPOEANH CO IBYRODBIM YACTON Holg, YCTAHABNKWBAETCA B value.

14.3.2.7 Channe! aftertouch

clouch channel velocity

Korga GygeT nony-eso cobemue clouch, asaderHne nepesseHHon MIDHouch Kasaoro MHCTRYMEHTA Ha KaHa-
ne YyCTaHasnyeacToq @ velooity.

1432 8 Mare ve v Nporpamidbl

pchange channel program

Korga ByoeT nonyyYeHo cobemme pohange, TERYLWHE 3HFYSHWA MHCTRYMEHTA HA KaHANe QOMHHE ShiTe Wake-
HEHE HA HHCTEYMEHT CO IHAYeHHEM YHcna program. ECniki HET HWKAKOND HHCTRYMEHTa © 3TIM SWCnoM, To Bygy-
Wwre cobBTKA Ha kasane GyayT NpoWHoPUPOBaHE!, NOKA He By0yT NoNyHeHs! KIMEHEHUA NEOTRaRMME.

14.3.2.9 Bank selact

bankselect channed bank

Korna Syoet nomyyseHo cobbiTie bankselec!, TEKYLWWE 3HAYEHKA MHCTPYMEHTA HA Kadane JomsHel ObiTe
HIMEHEHB] HA MHCTRYMERT C NPE0BADKMTENEHD YCTAHOBNEHHBIM Yucnos bank * 128 « program. Cobeimie bankselect
HE OKAILIBAST NPAMOTD BNMAHKMA. CobkiTHe banksalac! TONsKD WAMEHRET aHadeHKHe Gyaywero pochange cobriThA
HA KaHana.

14_3.2 .10 Pitch wheel change

pwhesl channa! value

Korga Syaet nonyYess cobeiTie pvhes/, sdavense MIDTbend OnA £aw0oro BHCTRYWMEHTA Ha KaHane oors-
HO BsITh YCTAHOBNEHD B Valle.

14.3.2.11 Al notes off

nafesoff

Horna Byoet nonyvyess cobbiTie nolesoff, Bog cobbTHA HHCTRYMEHTOR B ODKECTDE, Coagasaamom A0S
MoteCn, NNanKpYIoTCA AN 888 DWEHHA B KOHUE TEKYLLEND & LK,

Ecne aHaqenne MIDictd [64] gnAa vecTpysedTa DygeT HEHYNEasM, TO BRNONHEHKE JABEDWEHNA GONNHD
CbiTe 3308 0MaH0 40 TEX NP NoKa sHadeHne MIDIcid [64] He cTadaT wynem.

CeMaHTHES JHAYEHWA COOTRETCTEYET NOBESEHMID EoMande MIDY AN Notas OFF. Boe avadednn MIDIEHT [123]
OhEsHo O, W QomsHsl OeiTe YCTAHOBNEHE 8 1 GNA BoexX gOoCTynHex AMIDMck.

14.3.2.12 Tempo change

tempochange valua

Korna Oyoet nony<eno cobeimie lempochange, mMoSansHBE TEMN OPEECTRS MAMEHSETCR. SHaHeHHe value
YEAILIBAET HA KOMNWYECTED YOAPOE B MUHYTY.

14.3.2.13 Al sound off

soundoff

Horna ByoeT nonyHeso cobsimie soundolf, 8ce MHCTRYMEHTE B ODKECTRE, CO3GABREMOM CODRTHAMK AIDY
MoteCrn, 3a8epWanTeA B KOHUE TeKylWero K usikna. 3dadeswe MIDIcid [120], obeiduo O, 1 oMo oo BblTe
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YCTAKoBRNEHD B 1 ONA Bcex AocTynHsix MIDIcH. Back agyk 0B pabaTeBac TCA Tak, 4T08L] JHHAMWHECEHE MHCTDY-
MEHTEI, NOPOROEHHEE OT HHCTRYMEHTa MID, Morng obHapysdTe kosanay Al Sound Off.

14.3.2 14 CoobwaHina MiDy

¥ cnegyiowKks coobwenri MIDI HeT HuKaKkoro sHasedna B MPEG— gnA obwerTta Tvna 3 M 4.

Lacal Confrofl

Omni Mode On/OFf

Mana Mode Ond/OFf

Foly Modea On/OfF

Systam Exclusive

Tune Request

Timing Clock

Song SelectContinuedStop

Song Position

Active Sensing

Rasatl

14.3.2.15 Beaywmi kaman MIDW

BCE MHCTPYMEHTE, COI0ABIEMEE onepaTtopamid SASL instrin SAOL send, 1 niofeie AWHaMWHeCKHe HHCTDY-
MEHTEI, KOTODEE MHCTAHUMPYIOTCR OT HHCTPYMEHTOR, COA0aBacmMbx SASL instr v SACL send, BWOAT COCTORAMME
pegywero kavana MIDY B asavennax MIDIctal], MiDibend, MIDIwhee! channel v cTaHdapTHEE WMeHax presol
LA aTWx MHCTPYMENTOR SHAUEHWE CTAHGADTHOMND HMEHK channel 0TpaxasT paciiMpeHHbEA HOMED BE QYLErd Ka-
Hana MDY, W aHadYeHHe CTaHJAPTHOM MMEHK presel 0TRaWaeT aHadeHia nocnegHero pchange cobLITHA B Beay-
e kadang MO 3uadendn MIDIctI[], MIDibend, MIDMwhee! WOBHTHYHE SHAYEHRAM B HHCTPYMEHTAR, KOTODBIE
HHCTAHUMPYRTCA Heped coboimie MIDY NoteOn ot segywers kasnana MDY

HMpes T kauoHHbE OaHHBIE BEdYLWEro kadana MiD! onpelensionTca cnegyowKm oSpazom.

Ecnd voTodHue MIDY HenocpedcTEeHHD COBOWHAETCA C ORESCTROM, TO BESYIWMA Kakan MDY AaanAeTca O
kauanor MO oT 3TOrRD HCToOMHMER.

Ecn HHEakon ncTodiug MID! venocpegocTReHHs He COROMHRETCA C OpKecTpoM, W 8CNH HCToHHME &0
54 access und NPUCYTCTEYET, BegyWLMA kasan MIDV aenaeTca 0 KaHanoM oOT 3TN0 MCTOUHHES.

Ecnd HUKaKol MeToYH e MIDH HenocpedcTBEHHO HE COBAWHAGTCA C OPKECTROM, M 8CNH HAEAKDA HCTOHHWE
AMIDT 5A aceess wnif HE NPUCYTCTRYET, BEQYWMA kakan MIDY aenretca O kavanom \a nepech gopoxsd daina
MDY, KOTOPpEIA COOepmnT komanael Noteaff. NoteOn. CChange, PChange. Pwheal!, Touch wnw CTouch ana 0
KAHANA.

14.3.3 CravgaptHiie MIDI dainnei

14.3.3.1 Beegeune

¥ dhadnos MID! 8CTe JaHHBIE C TONA M2 CAMON CEMaHTUEDON, KaK Yy coobweHri MIDY, ogHagD CeManTrka
CHHXPOHHMIAUW K YCNOMHASTCA MA-38 WCNONbIDBAHAA MHOTORRETHEX JOPOMEE M QENLTa- BREMeHHbIX BMETOH,

14.3.3.2 Kpatiki ofbaop MIOY daina obpaboTim

YToGe! cOpaboTaTe aNemMesT NOTOK0B A MHDOPMaUKoHHEIR AVl e, DomsHs BelTe COEMNaHE CREOYIoWKE
ward. Bo-nepeelx, BECk NOTOKOBRH INEMEHT SHANKIMPYETCA M KAWKPYETCR. 2aTEeM, MCNONEIYA MHCTDYELHKA K1
DEnNETa BpemMeHa, painwdHbie cobsmra midi_fls npecbpaioBHBanTcs Bo BpeeHa cobemka cueta (B yoapax). Bo
BpEMS 3TOMD WAra DaKTHYECHME HOMEDE KAHAN0E ITUK CODRTIE TRICHE OTODPaMATCR, KAk PACIUMDEHHEIE AHAYE-
Hig channel. Npeobpaiceadye Qensta speseH TpebyeT Npeobpalcoaqdn Kakdore Gnoka popowin midil_file @
timelist, cofgpeawed obeerTe Midi_event, M 3aTel B YepedyIolWEcA PasnvHHeEe J0poEkK Fmelists.

14 3.3 3 Npecbpasosanke daina AID!, oTonesmearweno BnosiA

Yot npeobpaioeate BNoOK QODGKKK B fmelist, cHadana asaniadpyoT GroK DoposKn, 4Tobsl creHseprpo-
BATE CopHK cobemHA MIDI, 310 TpebyeT npecbpaionanua gensra-speMeH dhaina MDY o apeMesan cueTa cobbl-
Tia MIDT oTHOCWTENBLHD HaYana kaxgoro Bnoka JoposEd. 3T Talke #eobxodumo, 9Tobel oTobDaInTe HoMEDS
KaHAN0s CobETAA mual_fle, Kak pacluvpeHHEe sHaveHnA channe! midi_event. Korga cobeimae Set Tempo midi_ile
GygeTt obpadortamo, YyTobkl CrREHEPWMPOBaTE COOTRETCTEYHIUEE HIMEHEHME TEMNA MUd] 8van!, aHAYEHWE TasMNa
DOMEHD BlTe Npe0SEaIoBais M3 MHEDROCERYHOHLIX MOOYNEd B MOOY W yOapos 8 sanHyTy. Ecnu drain MID e
ONPEOEnAT 3anyCKaWMi lEmpo, To No YMONSaHAD O0MTEH0 MCNoNEIoRATRCA aHave e 120 yoapon B snHyTY.

Moceoneky cobemua npecbpasoseieaeTea o7 MIDY 0o camanTii SAOL, To Kawaoe CoDRITUE JOMEHD BTy
3APErMCTRMPOEAHD B MNAHWDOBLUWES COMMAacHD BpEMEHH CODRITHR K 8Md CEMaNTHRE.

14.3.3.4 Npectpasopanue MID kaHaNoe B kAHANE NNAHWDOSLWHKE

OToGpaskeHse KaHanch cobemri B dainax MID e miadl_avent channel BeINONERETCR CNedy kM obpazom.
MocnegosatenkHee SNokM O0poeEd 8 npegenax midl fle ABNANTCH NPUCBOEHHBIMH HOMEDaMH OODOEeE

T3
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B BOIDACTANWEN MOHOTOHHON NOCNE0BATENEHOCTH, CHAYANLHEIM HOMEDPOK SopoEkk 0. J4adennra channe! gna
onpegenesHoro midl_file cobeTUA ga10T;

channel = midi_file event channel number + {frack number * 16).

ECni ecTe MHOMEpaTHeEE Bnowd mial_file B npegenay 3aronoska noToka BUToa, TO Y NoOCNegyIoLW ML ane-
mMedToR Midi_file ecTe QODOMKY, NPOHYMEROBAHHLIE MNOCNEJ0BATENBEHO OT KOHUa nepeorc Onoka. Tamm
ofpaaos, ecnd v ™ anemenTa midi file ecTe & aoposa, roe O </ <n, TOTO0a AOpOoWKM cHauana midi fila
HymepyioTca 0. K~1. 2atem K. K-1u T 4.

14.3.4 3HaveHWA KOHTPONNapa no YMOnYaH 0

Tabnuua 3 QaeT aHaYe A No YMOMYAHKI0 0Na oNpeSeneHHEX HENDEDeBHEY KOHTRONIepoE. 3HayeHme
KOHTRECMNNER0OE HE NEPEYMCeHEL 3HECH N0 YRMCNYAHAK DONMKHD BaITe HYNEM.

Tadnwua 3 — IHayeHds MID-mHTPORNSEE N0 YMONYEHAD

Kantpsnnep TynEupn ANAUEHAE MO FIOMEEEN
1 Mod wihall a
5 Porameanlo spasd a
T Volume 100
io Par G4
i1 Exprassion 127
B Swsfain padal a
65 Fortameardo onioff 0
GG So=tanuio a
a7 Soft pedal a
&4 Portamanto control a
Fitctr Bend Filch band Bi9z

15 BxogHble 3BYKM M OTHOWweHue ¢ AudioBIFS

15.1 BeagoHue

SATOT NOGNYHET ONMCEIBEAET MCNoNe3oeanwe SA0L oprecTpoE onA dyHigel, obpabateBaowel ekt
B AudioBIFS chcteme. SAOL wononNbayeTcA He ToMNeKS B KAYeCTEe METOOE ONMCAHKA CHHTERA 3BYKA, HO TAKKE
B K3YECTEE METOOa ONMCAHKA IBYKOBEX 3herToR 1 ANA 3aBepLUeHIKA anNropuTMoa,

15.2 BrogHble MCToOYHKEN M phaseGroup

Kawged yaen BiFS, koTopeii cogepsnT kon SA0L . sENseTCA UnM yanom Audio Souwrce wnW yanom AudioFX.
Ecni HET HHESKAX BXOGHEX HCTOSHWKOE K opxecTpy SAOL, To rnobansHan nepemesHan opkactpa inchannels no
YMOMYaHWRD WMeeT adadense 0. B aTomM cnydas cneyransHan WWHa input bus e MoweT SkiTe OTNPABRNeHa K
HHCTRYMEHTY WINH HCMONLI0BATLCRA B OPKECTRE.

Ecnik goveprue yane yvana AudicFX obecnedneanT HeCcKoNsKo K3Hanoe BxXo0Horo 38yka OpKecTRy, To
KAHAMN BROOHOND 3EYHS NOMELAKTCA B CReUWansHyH WHy Apu Bus, O7 3T06 WHHE OHA MOMYT BeiTs 0TNRpae-
NEHE NoBosy TREBYEMOMY MHCTDYMEHTY (3M), 1 ayIH0JaHHLIEe JoM+Hs oopatateBaTecs. YUCNo KaHanos aesaa
OPKECTDA NO YMOMYAHKIO — ITO IHadeHns rmobaneHol nepesmesHoN oprecTpa inchannels. ABNRETCA CyMMORA
HACEN KAHANDE 38YKE, 0TeCTI8YaHHOND KaWObIM W3 J0HNEDHAX JNeMeHToR.

15.3 Yaen AvdioFX

15.3.1 Beegewnne

Yaen AudioFX 8 AudioBIFS wenoneayveTcd, YyTobDil 3arpyadTe anfOpMTMed, 0B0ataTelBamke JnyKOBRLIE
adpcherTel B NpEdeEnax KOMNNEKTa MHCTRYMENTaNBHEX CcpaacTe AudioBIFS. SA0L sENSeTCA AJLIKOM ONA onkca-
HHA anroprTaoe, obpafaTeiBakwKy apykoese addexTel B AudioBIFS.

T4
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15.3.2 NapameTpki opkecTpa AudioFX

B oprectpe SACL 13 yvana AudioFX MHcTanumpyioT TONsKD rain oprecTpa (None orchl B yana) 1, GononH-«-
TeneHo, dain cyeta SASL (none scoreg). 3TW i CoODTRaTCTEYIOT MADEMDYERMEIM NOCNEJ08aTENLHOCTAM OpKe-
CTPa W JaHHEE CHETa. DODMUPYIOWNX JNesMeHTe NoToka BlToR archesira v scofe_fila |

15.3.3 MHcTanumpoBanue oprkecTpa AudioFX

HMHCTaHUMpOBaHWE SPKECTPA gnA yana AudioFX TpedyeT cnedy My waros:

1. JexkoupoBaHdke aneMeHToR orch W Score B yana

2_MpammaTiueckmi 0a3top U NDOSEDES CHHTAKCHE ATHX ANEMEHTOB

3. MiKCcTaHyWpoBaKke OTHRaaNAeT HHCTRYMEHTE B OPHECTR.

Kananid Wa NepedaHibix HHCTRYMEHTOR AOMHEH COXPAHATLCR, NOKA OH He By Q8T BRIKNKHYEH SREpaTopom
fumolf, WhK yaen, cofepsawMi oprectp, He bygeT yoaned. Ecne onepaTtop fumoff Gy0eT MononesoRaThos
B OOHOM HI ITWX HHCTRYMEHRTOB, TO 310 O0NWHC BeiTe BIATO B KAYECTEE HYNEBOMD IHaYeHHMA 00A Byaywero
BEmEHA .

15.3.4 BeinonveHHe oprecTpa AudioFX

MpoUeEce CHHTE3a BpEMEHN BEIMOMHEHWA NPOACITEEETCA COMMACHD NEABMNaM 0N\ cTaHGapTHOMD NPoYecca
AEKOOKPOEAHWA SA4 CO CNegyiow MK HCKMDHEHAAMA # O0NoNHEHHAMM!

MOCKONBEY HEKAKAE YCTRORCTEA QOCTyNa ke OyayT nonydeHs npodeccom AvdiclX, To He aonsHa coxpa-
HATECA CBRSL C CUCTEMHEIM YPoBKEM. MCNons3yioTeA TONsKD COGLITHA, KOTOPLIE HAX0JATCE B RONE CHETa yana
HerocpegoTaeHHo. Kanasii paz opkecTp AudioFX QonseH 3anpocHTE B3 CHCTEMHOM YPOBRKR BROOHEE Bydepis
AY 00, EOTOPRIE COOTEETCTEYINT DOYELHEK YInaK. JTW ayguo Byhepol SonsHs GblTe NOMEWEHEI B CNEUHANBHY IO
WkHY IRpUE_bus M 3aTem OTNRaaneHsl MIobsiM WHCTRYMEHTAM, KOTOPBIE ONPEgEnAoTCs B rNobansHos 3aronoase
CpHECTRA.

Kpome TOr, Eadgeid war ypoeHda YNpaenesya params]] nona vana AudioF X aonweH beiTe CEonMpoBaH
B rNoGAansHYs: NeperMerHys params] | Maccikea oprecTpa. B KOHUE £a¥00r0 LHMKNa yNpasnedyds params] | aHaqe-
HHA MACCHEA GONHHE BalTe CHONWDOBaHEl COpaTHO B CODTEETCTAVIOW ME NONA yana AudioF X 1 aaTesm Hanpaene-
Hil K OPYIHM Yanas.

B kaaaom MOMEHTE BREMEHK BeIBOO OPHECTDE CTAHOBKMTCA BeIBOOOM Yana AudioFX.

15.3.5 DYHEUHOHANBHOCT L HAIMEHEHMA CKOPOCTH B yane AudioFX

PYHELWOHANEHOCTE WIMEHEHWA CROPOCTA ONA IBYROE, 0GECNEYeHHEIX K3 BXOOHLIX MCTOHHKKSE, Nogaep-
HusaeTod B yane AudioFX. Jto obecnedupasT kog onepaulk SA0L fy speeds

15.4 HuTepakTHBEHBIG 3-0 NPOCTRAHCTEEHHLIE AYOHO CLIEHLI

Korga yaen AudioSource Wnv AudioF X AENASTCA OCHEDHAM INEMEHTOM yana Sound, Kok NpOCTDEaHCTRE H-
HOTD PACTONCGHEHWA, HANPaBNEHKA, 0bpaIey pPacNpOCToaNEHMA IBYEA OT yana Sound WM NDocTPaAKCTEEHHOMD pac-
NoNOMEHWA 1 HANDAREHWA CNYLWATENA NPoNMCLBa0TCA B yane SA0L.

Z 3TOW UeNelD MCNoMNe3YIOTCA CTAHOAPTHER HMeHa position, direction, istenerFosifion, istenarDirection,
minfFront, maxFront, minBack w maxBack.

Ta
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A1 Beegeune

MpenoraHde ConepsaT MaprapHy Tabnuyy motoka BuTtoe. OnpaganaiHele Mapreps oboaHaqHaToR Kak msanead,
ST O3HEHAET, HT0 OHW B HACTORLME MORMEHT HE WCNONLIYKEITCA B NOTORS BHTOB, HO MOMYT HCNONB30BSTLCE 8 By

BEPCHEX CTAHOAPTE.

A.2 MapeepHan Tabnvua noToka BuTos

Mapzep
Q0
Qe
02
Ox33
OO
O=05
006
Ox0F
Ox08
0=
P T
O=08
O=0C
Ox00
O=lE
O=0F
0=10
Ol
Ox12
0x13
Ox14
Ox15
Ox16
Ox17
0«18
Oe18
Oe1A
OB
Ox1C
Ox10
Os1E
Oe1F
OxZ0
O
Ox2d
Ox23
Oxdd
Ox2h
O dG-0x2F
Ox30
031
Ox32
Ox33
Ox34
Ox35
Ox3G
Ox37
Ox38
018

TG

Taket

{resened)
gopoodge
50

gls8
gxparls
exlend
global

if

irnparts
inchannels
instr
inpoade
fvar
fapoods
kirafe

faig

map
Gparray
eelelesa
oufbs
cufchanmels
oo
ralurn
rauta
send
seguence
sashf
spatialize
srale
labie
tablemap
tempiate
tumaff
whilg

wilfy

sy
iahi=lyl
presal
(resanmed)
k_rale

5 rate
inchan
oulchan
time

dur

M et
MiDifouch
MiDiband
inpuf
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KopupoBaHne Tabnuy

Maprap
Ox34
0x3E
Ox3C
0x30
Ix3E
Ox3F
Dm0
Oxd1
=42
Oxd2
Omdd
Oxd5
OxdiE
Oxdy
Ox48
Ox45
Ox44
Ix4E
O C-Od F
x50
051
[x52
[x53
Ox5d
=55
Ox5E
O=ay
Ox5E
Ox55
Oxa4
Ix5E
Ox5C
x50
OxSE
Ox5F
=G0
OxE1
OxE2
OxBE3
OxEd
IxB5
IxBE
OxET
IxBE-0xBE
OxEF
=70
Oxr1
Ox72
0x73

Taket
inGroup
refleazed
cpuload
posilion
direchion
hstenerPasifion
WstenarDireciion
i Eront
mingack
rrrax Frard
maxBack
params
ifime
{ressrved)
channel
inpu! bus
oulpul bis
startup
{reserved)
a8

B b — et iy o 1

1

{resarved)
sample
dafa
random
slep
lineseg
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074
Ox75
=76
ax77
Ox78
Ox73
Ox7A
Ox7E
Ox7C
=70
O=7E
Ox7F
Oxa0
081
OxaZ
Ox&3
x4
Ox85
OxE6
Ox&7
Ox58
Ox88
OxEAs
Oxgg
Ox8C
Ox&ED
OxBE
OxBF
OxE0
Oxa0
Oxs
Oxa2
Ox83
Oxsd
Ox85
OxS6
Ox47
Ox48
Ox59
OS54
OxSE
OxaC
Oxa0
OxSE
Ox8F
OxAD
OxA
OxAZ
OnA3

OnAS
HEE LS
QAT
QA8
A8
O A
Owds
O A

OxdE
OedF
Ox80
=81

BXpEE
cubicseg
polpnomial
spling
wincaw
frarm
farm pliase
pariodic
buzz
concal
ermply
fresaned)
int

frac
dhamp
grmpdh
abs

=)

lag

sri

5in

Cis

afan

el

log 1
asin

aros
fioor

a=in

ceil

mir

max
pehact
ooipoch
cpspolit
pohops
cpsocl
oclicps
pohmidi
mudipoh
oot
mudioct
cpsmidl
ridicps
s5qrt

fien
ftioop
ftioopand
fizefloop
ffzatend
fibasecps
fiselbase
lalaread
tablewrifa
Ecil
fosci
dosci!
Kosci
Klirre
aling
shlock

Haxpon
HEXEON
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kphasor
aphasor
pluck

buzz

grain

Jrand
krand
arand
Miprand
klinrand
alinrand
lexprand
kexprand
asxprand
kpoissonrand
apoissonrand
Igaussrand
kgaussrand
agaussrand
port

hipass
lopass
bandpass
bandstap

fir

iir

firt

Jiet

biquad

L}

s
gain
balance
dacimata
UpSEMD
dawnsamp
samphald
dalay
gelayt
fracdalay
comb
alipass
charus
flamnge
revarh
COMprassor
getiune
saliune
fisr

Ruetsr
gallempo
saflampo
fx speeds
spasdf
[resarved)
=zpmbol=
=rumbars
<infager=
<slrivge
“hyla=
[free)
<EO0=

T
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MNpunosenwe B
{cnpasoyHoe)

KogupopaHwe

B.1 BeepeHne

MprnoseHne abBCNEYMBEET WHOTPYEUAM ONF CO3O0AHWE THNWHHOMG CTRYETYRUPOBAHHOM ayana kopgspa. Mpuno-
HEHWE ONMHCEIESET BO3MOHHEE YHELMM BHCTPYMEHTOE ONA COZ0EaHMA notoxd Guroe. Martage, onwcasHels 308ce HOCRT
CTIPABOYHLIE (2paETap.

B.2 OcHOoBHOE KOOMPOBAHKE

B.2.1 Beegenue

arar nognyHeT onecesaet pabory besc sncoder. DCHOBHOR CTPYRTYRHPOBAEHHLM SyaMo kogep Deper, Kax exng-
HOA HORMIOHEHT, MOOYNH naToka Guros W npeofpasoessasT v B Y3aROHEHH0S NPESCTSAMEHNE NOTOKE GUToE.

MpEanonaraeTon, YT KOMNOHEHTHBIE MOOYNK HAXOQATCR &8 cnegyiowes dropmaras SA00 W nporparmel 5450
B COOTEETCTEYHHLUMY TERCTOSRX fapmarad. Ieykoese exbopom MHOMBMOYENSHD COXPEHEHE] B ROMMNEOTERHoM dopmana
pyxoscrn hanna, tasom kak AIFF wne WAVE. Januwe MIDN zpadaTcs, kar craspgapriwl diaan DI banse sashf
CONPEHEHE, KEX AR QBOHYHBIE OEHHBIX.

LWarw, Tpebyamels 8 CO30AHWH NOTOKS DAUToB, cnenyrmgue; fokergalion SA00 » nparpams SA5L, guaaccembnm-
POBEAHWA  3EYKDBELIX BRIGOpROE GRoKa HEDOoRRMaLKE O KOHEEyDEUMY GERO080RS W PE00raHn3aune cHera 1 cobemawr MIDT
B MOTOKOBYH] NEREOEHY SEHHEIX.

B.2.2 Tokenisafion gaHHeix SA0L

Arar npousst npeobpalnBeBaaT nporpamay SA0L, oasHys B TeKcTOROM ROpMETE, B OBOHYHBIA Dnok gasHs=x. Ba
BEEMA 3TOM NPOLECEE, NEPEYHENEA MMEHE MHCTRYMEHTOR, ONPEOSMABMEX NONLIOESTENEN KOO0E ONSPEnHN. 38YHO-
Blalx TAGMWL M CHIHENEHEE NEREMEHHEX B OpRECTRS, mowaT beme cozpada sypmbol fatils, CBAILIEAOWAR SEHO0ID W3 HHX
© SMCAoSLIM IHTHEHHEM. 378 Ta0nKua moxaT Ooite BRNKM4EHA B 38ranoeal eosdurypauwy nesoaepa notaka Buros.

B.2.3 Tokenisation gaHHLx SASL

drar npousco npeabpaIicseBSaT Nporpasay S5A50, aaHqyio & rekcrosom GopMare, B OBOMHMHBEIR BNoR SEHHER
Miofise cuMEansel, HCMONbIYEMBIE B cHETE SA5L, moryT OeITh BEMOHEHHE B TAANALY CAMBONOE, BCNKM OHW CO30aHE B
NEOUEcceE, OnacasHoM B nognyssre 622

B.2.4 lniacceminMpoEaHMe J8YHOELIX BIDOpOK

JpyroBee B00pHY, COXPAHEHHBIE K3 KOMNBETEDHEES IBYHOBEIE aine, gnzaccembnupyinca 8 Gnokn QemoHoT-
PALHOHHEY 3HAYSHPA, He OonycTHumMo BEMO4ETE IByKDERE BeIGOpM ¢ oTdopMaTVPOBaHHEME JAHHRME [Take K8k
AIFF wnk thain IWAVE] HenoopeaoTeSHHD B CTRYETYPMPOBaHHEIR ayara notox Buroe. Dneea (8 ewbBopsax), 4acrora
QUCEPETHIAWWA (8 [Tu], OCHOBRAA “acToTa (8 ), WAKN 38myckd W KOHEYHBIE TOHKA (B SEMOHCTRSUMOHHDM HHCNE) CHATS-
HITEA o7 OTdOpMETAPORSHHOA MRICOMEUKMY B EDMOBITEPHOM 38yEoeon Garns. Jeykobee aelbopry npeoipaiossea-
HITGA W2 mobor opumara, @cny oHd Bene CcOXpaHeHbl B EOMNOBOTEPHOM 38yRoRon danns B nobon 16-paipagrom
USMOHMCNEHHOM  SHSYEHMA  CO 3HEKOM  (T0 SCTe, 3HAYEHMR MacWTabupyorcA B awanaszow [F3276EE, 32TET]L amm
& J2-pPAIPAOHOE IHAYSHWE C NNEBAHWER 3anATod Co aHapon. NModod GOopMmaT MOMET WCNoNE3I0saTeCA ONR EwDopHN
B CTPYHTYPHMPOBSHHOM SyOWo noToks GHToe,

B.2.5 Bnor vudhopmaunun o HoHdMry pauwn gerogepa

Zaronosos xoBfuryPALHMK ASkDASpE CO3038TEA SCormacks hopraty o7 Maprepyesord opkestpa SAO0L, W ogHarg
MK DONEs  MapsdpyemMon MHomecTEa SA5L, asywoBelx swiBopor, dadnos MIOV w Bankoe sasbf Bnokn moryT OeTh
g noGom Tpebyanom MOpAgEE, M MHOBKCHDYIITCH DUTORRIMA noname mors_dafa u chionk_poe. Byt kasporg cobemun
caaTa high_poonty B 38ronosks MoseT DeiTe YOTEHOBNEH ONA HAX000 CTROKM CHaTa nnM gane nabaro tpelyvamoro Habo-
pEl BAMHER COOBITHEA.

B.2.6 Bnok noToROEO0N NepegaYW NoToKa GUToB

B crpykrypeposaHHor ayawo apmars noToss DUTosE NepESaears JaHHES NOTOROM B opMe yOTRORCTE ODCTyna
cTpara He TpebyarcA. BoR veboprayrs, BanpoueHHEE OnA 1o YTods SER0SHPOESTE, MOBET NpHCYTCTBOBATE B 3aro-
NOBEE KOHPWTYREUMK OSEO0apa.

Jpyxoenle BebopEl, cobsmTvA CHETE W ROMaHSe! WD moryT 2ce OweiTe BHAKOYSHR B 48CTE OEHHBE MOTORDEDN
NepegEye CTRYETYPHROBAHHOND ayauo noToka Buroe. 3eykoean ewbopHa BXMOYEETCA, YNAK0SMBEA IEYEDELIE O2HHEE,
MCCNE Toro, KAk 310 Bwno guagceembnupoBado o1 komMnesoTeprom dopmarta asyrosom daina 8 yoTpo@cTEG Q0cTyna.
Cobeitwe c4ata moseT Bumh BXmOYEHD G nm BE2 METEH BpEMEHK. Ecny coleTHe CHETH BXMOYESTEA © METKON BREMEHH,
1O STO NOOBSPTEETEA BHY TREHHEMY YIEPSENMSHNID TEMNOoM oprecTpa. Ecnwn cobuitve ceata exmougarca Gaz meTor speme-
HU, 3TO MErYE NEPEHECTH HE yPOBHE YOTPORCTSE 0CTynE. Ecrmm HET HMEaRoR SEHOR METHN BREMEHH, CHHXPOHWIEUWER
COBLITHA YNPRENAST MHBODMALWE O CHHAPOHUIAUWMK B yETROHRCTES OooTynd. B 3ToM cny4as Momet penons3osanscl Ter
usa iF fata.

HomaHge DS cHasana npecbpasoessanTcs M3 ctadnaprHorn doopmara anna MIDY B npeactaenedyws MIDE
OaHHBE. HMTobbl BRINONHEATE 370, 20ConTHOS BREMA KEERO0IT CoDeITHR B cTaHaapTHor MIDIFS BeMicnReTos cornacHa
CHHTEKCHCY M comaHTixe. 3aTtem cofeimHR HE BXMIOYEH0TCR © JENLTA-SPEMEHEMA, 3 NOMELEHTCA HENDCPENCTEEHHD
8 YOTPOWCTES OOCTYRE TaK, 4To06 MHPODMALKMA O CHHEPOHHEALKWN 8 YOTROWCTES QOCTYNE yNPEEMANS CHHXPOHMIELHER
ana cobeman MDY Jandes MIO7 B rEsnon yoTpoRcTES QOCTyNa B noToxe GuToB ABNRKTCA TEM ME CaMEM, HOTOR:E
NEPENENTCA B npoTokong MIDE

e
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Npunosenwe B
{cnpasoyHoe)

MNpammaTvea LEXYACC gna SAOL

ATO NPANDMEHUE OMACLIBAET IPAMAATHER, BENONEIYE WHPOKD OQOCTYTHEES MHOTPYMEHTE 188 B yacl, KDTOpRES
COOTRETCTEYIST cnaundmiaumn SA0L,

CoeiNDHHOE NporpasuHDe obecneseHds gnA T pYETYRHPOESHHOTD ayoud Co30a8T NEHcHYStEMA W CHHTEHEYEE-
KM AHANHSETOR ONA MEEmMMaTesd SA0L, YBRZLIBEA WX C GONbLUMKM KOMAYECTEOM CTPYETYR SEHHBIE.

B.2 NexkcHyecHan rpaMmMaTiea gna SA0L

STRCONST
IDENT
INTGR
NUMBER
e

vodd cormmanfeond);

Yo}

YV

i
"aopoode”
"asig”
"alse”
"axpards”
“axtend”
“global”
g
impords”
“inchannals”
“inatr
“inderp”
“impoode”
Siear”
“kopoode”
“krafe”
“hzig®
“map”
“aparray”
“npcode”
“oettus”

“oulchanneis”

“owdput”
"oresef”
“ratum”
“rowute”
A
"sEquance”
"sashbi™
"spatiahza”
“srale”
“tabia”
"fablemap”
“tamplale”
“lurnoff”
"while”
Mt
"esig”

Mg

°Ir

VT

fa-zA-Z lfa-zA-20-9 |

[0-9]+

[0-8]+(\[0-91" 1 e]-+] 7[0-8]+)7|- 7 [0-9]" (e-+F{0-9]+)7

[ cormment|); }

{ relum{AQRCODE) | §
{ returnfASIG) |}

{ ralum{ELSE) ; }

{ returnfEXFORTS) - )
{ relum{EXTENDY ; }

{ refurn(GLOBAL) ; }

[ returm(IF) [ §

{ return(IMPORTS]: )
{ refurnfiNCHANNELS) | )
[ redfumiNSTRY; }

{ refurm{iNTERRP); }

{ refumiORPCODE); |
{ relurn{iVAR) ; |

{ relum{KOPCODE); )
{ relum{BRATE) - }

! returmB51G) |}

{ refurn AR} F

{ relum{OPARRAY) ;)
{ relurn{DPCODE] | )
{ returnQUTBUS) ;)

{ refum{OUTCHANNELS) ;)

{ returnOUTRUT)  }

{ retum{PRESET) ; |

{ relum{RETURMN] ;)

{ retum{ROUTE) [}
{raturnfSEND) ;)

{ mlum{ZEQUENCE] ;)
{ returnfSASEF) [ )

{ mlum{ZPATIALIZE) ; |
{ return{ SRATE); }

{ raturm{ TABLE); ]

{ refurn TABLEMAR) }
{ refurmTEMPLATE); |

{ raturnf TURNOFF); §

{ redurm{WHILE]; }

{ retum{IWITH); |

{ return(X5IG) ; }

{ refum{AND): }
{ retum DR }
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Tt { refurmjGEQ); }
ta=t {redurnfLEQ, )
o=t {retumiNEQ), |
t==" { refurnfEQEQD); |
o { retumiMINUEL §
o { refurn{ETAR); |
o { refum{ELASH); }
"+ { refurmyPLUS): )
e { refum|GT); }

et { raturnfLT): }

e { return{Q); }

o { relum{COL); }
" { relumiLP}; }

"y { relumi{RF); }

ki { retum{LC); }

7 { retum{RC); |

T { melumiLE}; }

T { relumi{RE); }

T ! refurnf SEM]; }
ot { refurmfCORd]);

= { raturn{EQ); }

N { returmn{ioT); )

[STRCONST) [ ytextfaidenyptont)-1] = O; " sirip guotes
yytval = strdup{&yylaxf1]),
return[STRCONST) |

fIDEMNT] { pplval = sirdupytaxt); refurnIDENT] [}
[INTGER} { pplval = stroupfytext); refom{iNTGR) ;)
[MLUMEER} { ytval = strdupyyplextl; relum{NUMEER) ; }

] {77 whitespace %}
. { prindf{"Line %d: Unkrmnown charscier: "HHsn®,
ywhire, ywtexf); 5~ parse arror
'Y
void cormrnen i) {
char c;
wiiile (o = npulf I} 1= ) & skip
wdine++;
thistineff = 0;
yyeol =1
4
B.J MNpammaTuka cHHTakcuca gne SAOL B YACC

Koo ong crpysTyprpOSEHHI BYOWMD HENONEIYeT 3Ty FPaMMATHEY, HEE JUHOBHYH TIPH AHaNWMse KOHCTRYHELAERA
CHHTEHCMHECHOrD 0apesa.

3TaT NOONYHET PE3PEIEAT BEIPEMEHHA B NPEIBapTaNbHEX YOTAHOBKAY W CNMCHSY KapTel. Mrobs nogoepsuseats
NONHBIF WEDMOHHEM CAHTEXCME, NMEKCHHECEHEA GHAMM3ATOP, KOTOpRA ODHAPYHNBRET BEIPEXEHNA B NpenBapuTensHom
YETAHOEKE W HARTE, NEQEYMCHARET W NRDEANPHHHMEET CNEeUWankHBIE MEps 8cnd, 310 HeobxogumMo.
'

Faloken IDENT INTGR NUMEBER STRCONST ADPCDOE ELSE EXFORTS EXTEND GLOBAL
Safoken IF IMFPORTS INCHANNELS INTERP
Faloken INETR IDPCODE AR TABLE KOFPCODE KRATE KS5IGE ASIG MAF
Ylokan OFARRAY OFPCOOE QUTBUS QUTCHANNELS OUTFPUT ROUTE SEND SEQUENCE
Faloken SRATE TEMPLATE TURNOFF WHILE WAITH X510 AND OR GEQ LEQ
Safoken NED ECQED MINUS 5TAR SPATIALIZE SASEF TABLEMAR
Faloken SLASH PLUS GTLTOQCOL LPRFPILC RC LB KRB 5EM COM EQ RETURN NOT
Safoken ARRAYREF OFPCALL IMPEXF VARDECE NOTAG SPECIALORF FRESET
S
Tastard arciile
Hright Q
lelt OR
el AND
EA EQEQDNED
Malelt LT GT LEQ NEQ
Talaft PLUS MINUE
Ba
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Yaleft
Yaright
Yalokan
R
Circhite

Prociist

Insirdecs

midifag
il st

apcodedect
globaldeci

femplatedac:

mapbiock

farrmina! fis!

ferminal

ginbalblock

globaidef

riparaim

STAR SLASH
LNDT LiIRINUIS
HIGHEST

o praciist

> proclist insfrdecy

| prochs! opoodedect
| prociist giobaldec!

| proclist fermpiatedsc!
s 171

| error;

SINSTR IDENT LP idenfiis! RF midilag LC vardecls ook RC

D PRESET ind_iist
|l

sint Dst INTGR
| INTGR

:optype IDENT LF paramiist AP LC opvardecls block RC
S GELOBAL LC giohalblack AC

TEMPLATE LT identlist GT / with prasel %/
PREZET mapblock

LP idaentiisi RFP

MAF LC identhsl RC

WATH LC mapbiock RC LC

vardecls block RC

| TEMPLATE LT wdentlist GT /* no prasal
LP identiist RF

MAP LT ideniiaf RC

WATH LC mapbiock RC LC

vardecls block RC

> mapbiock COM LT lerminal_{ist GT
| LT terminal_lis! GT
I

s derrminal sl COM terminal
| terrmingl

S IDENT
| const
| STRCONST

; glohaiblock glabaidef
1 ° ol 5f

: riparam

| vardecl

| routedeaf

| senddef

| seqoaf

: ERATE INTGR 5EM

| KRATE INTGR 5EM

| INCHANNELS INTGR SEM

| OUTCHANNELS INTGR SEM
| INTERP INTGR 5EM
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rowtadef

senddel
segdel
bigck

ztatarrant

Ivalua

Jdantiist

paramiist

vardecis

vardeci

apvardec!s

opvardac!

paramdac]

nameiist

naEme

slype

B2

rocTt

SROUTE LP IDENT COM identisl BF SEM

DEEND LR IDENT SEM expriist 5EM namelist R0 SEM |

D BEQUENCE LF ideniiisi P SEM ;
o block statement
1™ ol o

> value EQ expr SEM
| expr SEM
| IF LP gxpr AP LE block RC

| IF LP expr AP LG bleck RC ELSE LC block RC

| WHILE LP gxpr AP LT ook RC

| INSTR IDENT LP sxpriist RP SEM
| OUTPUT LP exprlist RP 5EM

| SPATIALIZE LP expriist RP SEM

| QUTELS LP IDENT COM axprist RP SEM

| EXTEND LF axpr AP SEM
| TURNOFF SEM
| RETURMN LP axpriist AP SEM

S IDENT
| IDENT LB sxpr RE

- identiist COM IDENT
| IDENT
1 ol

o paramis! COM paramdes!

| paramdac!

| S nul

wvardecls varded!

1ol v

: lagiist shype namalist SEM

| siypa namealist SEM

| fabledeci SEM

| TABLEMAF IDENT LP igentiist BP SEM

;apvardecls opvardec!
1ol v

;laglisf alype namelist SEM

| atype namelsl SEM

| fatdedec SEM

| TABLEMAFR IDENT LP igentist AP SEM
o olype nams

namealzl SO name

| narme

D IDENT

| IDENT LB INTGR RE

| IDENT LE INCHANNELES RE

| IDENT LE OUTCHANNELS RB

- IVAR

| KSIG

| ASIG

| TABLE

| OPARRAY
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alype XSG
| slype

fabledect STABLE WDENT LP IDENT COM expreidist AP

fagits! IMPORTE
| EXPORTS
| IMPORTS EXPORTS
| EXPORTE IMPORTS

aplype SACPCODE
| KOPCODE
| IOPCODE
| ORPCODE

g s IDENT
| const
[ IDENT LB expr RE
| SASEF LP expriist RF
VIDENT LP gxpriist HP
VIDENT LB gxpr BB LF expriizf BFP | gxpr OQ expr OO0 axpr Bprec Q
| expr LECY expr
| axor GEQD sxpr
| expr NEQ expr
| exor EQELQ axpr
| expr GT axpr
| exor LT expr
| expr AND sxpr
| expor OF expr
| expr PLUS sxpr
| expr MINUE sxpr
| expr STAR expr
| expr SLASH expr
I NOT expr Wpree UNCT
| MINLLE sxpr
| LF expr RF

axpriist > expriisl COM sxpr
| sxpr
Al %

axprafedist :expratrlis! COM expor
| exprstiist COM STROONST
| STRCONST

| gxpr;
const SINTGR | NUMBER

33
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Npunomenne T
[cnpaBodHoE)

HenocpegcTeeHHO CoanMHeHHLIA WIDY
W ynpapnedye MWKpodoHoM oplecTpa

1 BaegeHue

¥ueoe ynpasnasve MDY opRECTPE NCJBONAET MCNONSI0EATE 8 POANEHOM SPSMEHH CTRVETYDHDOESHHOE ayaua
YOTRORCTED OSEDOSPE B Ka4OCTES MYyILEANEHOMD HECTRYMEHTA B CUTYAUWMAX © 3anHCEH MM BOCTPOWIES0aHAEM. Kage-
CTED 38YEE M MABKOCTE CTPYETYPHPOBEHHEIX 3YOH0 MHCTPYMEHTOR YNYHLWRSTEA NO CREBHERME © BHECAPOBSHHEIMA anna-
PETHEIMW CHHTEZATORAMH, WENONEIYEMEIE B TAEHX CHTYAUMAX.

.2 Metoowr anA MID-koHTponnepa

Meckonsky dopear notoxa Guros MDY nogobed ynpaensowsai pHdiopuagrn MIDI, creHepypoBaHHDR HHBRIM
MO yeTpoAcTEDM (370 TOHHO MHKENCYNHEYET SAaATEl QAHHEIX, CrEHEPMPOEBEHHEE TakkM yoTporcTaom B MPEG— yorpon-
CTES QOCTYNE), TO HE SOMEHD DeiTh O0DCTYNE K CTRYETYDHPOBEHHOMY S¥ON0 GEK0aapy ONE BRNHHESHAR yNPARNEHUA DDKRE-
CTPOM TaKMMA yoTpodcTeamy. JonsHo DwiTh BRnonHEH0 coEgMHEHME Makpny seogon WMD) TepMmisEana ¥ BEogom mna-
HUPOSIKED, TAK 4T0bL CODRTHRE © METECH Bpemadn oT Beopa MID Bhiny nepagaHel HENOCPSOoTBEHHD K NIAHAPOBLLAKY.

PesomMaray T Cnagywmws Maragsl

Beon MDY ve ponsied BeiTe NpeobpaznBad B CTPYETYPHPOBSHHBIA Syado noTor GuTos, 1 SOM#EH MeHepupoesTe
COBLITHR HENOCPEOQOTEEHHD B MNaHAROBLLHES.

Nwboe papawedHis 3 CoDeITHR, CrEeHEpHPOBaHHBIE © Erasie WID-yoTporcTeOmM, HE nonmE0 GeeTe ofoprreHa
B NOpAOKE,. NDEgnUCaHHOM TMOSENsHEIME NDEEMNEMK YNOPRGOHMBARRR. FIHCTEHUMDOBEHME NPMMEHEHWA W NEpBELIA &
UMEN OA WHETPYMEHTOE Q0MHHE] BbiTe BEINOMHEHE B TEEYLLEA NEpaiaqys OPRacTpa, KK MORHO CHOPSEE, MOCNE TO, K&K
OHW NANYYEHITEA opracTpomM. Ha BTopod K UMsng OHW NpoXROgAT Y48ped WHCTPYMEHT W OH HEMMHEET 00pabarteBars Mx
COrMAcH mMabaneHeIM NREEANEM YIODAODHHESHAR. JASE0HED MEHDY BDEMEHEM HHUUWHOOSBEHAR HABLIM HCIOMHWTE-
NEM 1 BpSMEHEM NERBECTD § UMKNG, B HOTOROE 38YE ABNASTCR CNEIWUWMEM, O0MHHD BhiTe HE Bonblwe 5 mc.

Husbe cobtaA MID B8 QonsdHe NOORSPrHYTECH YNPAENBHAED TEMNOM OpRaCcTPE.

Huesa cobeiteA MWD gormekdel Beire cbpaboTads opracTpom, sax neobos gpyroe cobwrra MO Norososan
NEPENAYHE NPOMZEOOMTANEHICTH W EHBOND BRICTYNNEHAA JONEHE Deme QHOBDEMEHHEIL

Ecra MIDW yorpoRcTEs MHOMEPETHD COSOMHAKITEA © OOHMM 1 TEM 38 TEPMUHANOM, TO HYMEPAUNA KaHANS S0n«-
HaEl BkiTe Taxod, 4To0el HoMaR “MICH chanmal 17 o7 yoTpodctea A oTnHYanch o Hosepa “MICY chanmal 17 o1 yorpoicrea B
C osmof uanew kaxiony MIDISyCTROACTEY NPHCESMEEKITCR BOMED B BOIPSCTAHALER MOHOTOHROE NOCNS00BETENEHOCTH.
Inasannen channe! OnA onpageneHsors susors cobemen MIDY Bygar:

charne! = fve MDY event chamnel 1 + [dewvice number * 18]

HavaneHeId HoMap YyoTpORcTEa gornssd Deite se0pad Tak, “Tobel NPHCECEHHBIE 3HaYsHMR channel cobkITA
MDY, He KoHNMETOBEMKY © NPUCEBCEHHEBIMKE 3HaYeHRAME chiannel, cobeimua midi_fle .

I3 MeTogkl GNA HMECTD MHEPOGOoHa

ByOMoOaHHBE, NOMYSEHHLSE MARDDEOHOM, NOMEBWERTCR B CNEUMENEHYD WaHY ool bis, no oTopol oH4 ar-
NPEBNAKITER QPYIAM BHCTRYMEHTEM anR obpaGoTen,

PexumaHayioToR CNEnype Martagsl

CinpeoenASTCA CNEUMANEHEA WWHa npuf bus. Y 3700 WWHL 80Te YHCH0 KBHANGOE, ONpegensHHes inchannals
rnodaneHeEr napamatpoM. Ecnw inchanmals rmobansHsi nApamMeTp HE ONPEOSNSH, TO 373 LWWHS HE MOMET ACNOMsI0-
BETECH.

B Hauane ¥amaoro yueng ynpeasnedHud BEod Mrkpotioda BeEMpasrcA HE YECTOTE OQMCKDETHIELMN OpEEcTRE «
NOMELASTER B CHEUWMENEHYH WAny npul_bus. Bcne kEaHanos esona Mukpododa Gonewes, 4am k3Hanos |8 nput_bus, ma
MEMONBIVHTEA TOMBRD NEPELE KAHAME, 3 coTanedse oThpackeantcd. Ecne kBHANoE BB008 MUKPOHOHE Masswe, T
" BOnonEMTENEHEME" KEHaNL! npu!_bos yoCTaHaBnuBanTeR B anaqeHdne . Ecny HaT HMESHOM COSOWMHEHHON0 Myuspochosa,
TO BCE kEHanel mpwf bus yOTAHABNWMBAKITCA B aHaHeHe 0.

inped_bws obpabarweaarcy, sak noBan Opyran WHHE B OpRECTRS.

B4
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Kneouesse cnoBa; I8yKGa0e BaWAHKE, INSKTRUYECKHE NADAMETDE, KAHANS! W TRAKTEH, TexHonori MPEG-kou-
POBEHMA, CHHTETHYECKWIA JBYE, MacWTabupoBaniie, JawWKTa oT SWHGoK, NOToK GUTOR PACWMDEHWA. NCAXOaKY CTi-
YECKAR MOOR b
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Kopperrop . B Mumposhanoaa
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