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Ot penakropa

ABTOp 3TOH KHUTH — YeJIOBEK PA3HOCTOPOHHUX HHTEPECOB U
cnocoOHocTel. MIHKeHep Mo KOHCTPYMPOBAHHUIO U MPOU3BOJCTBY
pPaaMo3IeKTPOHHOH anmapaTtypbl, CleUHaauCcT B 001aCTH HOBbBIX
MH(POPMAaLHOHHBIX TEXHOJIOTMH — OPraHU3aTOpP U PYKOBOJAUTE/b
kommnbioTeproil madopatopurt NTONYX, nouent HoBocubupckoi
KOHCEePBATOPHUH, MPENOAAIOIIUH KypChl My3bIKaabHOH HHpOpPMA-
THKU U aKyCTHKH, MY3bIKAHT, apaHKUPOBILUK, KOMIO3UTOP... B
TOUKEe MepeceyeHnst ITUX YBJACUEHUH U 3aHATHH — MY3bIKAaJbHbIH
KOMTIbIOTEP. A TouHee, U3yueHHe, MPUMEHEHHE U pacliupeHue
BO3MOXKHOCTEH 3JE€KTPOHHBIX CPEACTB B MpolLecce COUMHEHHUS,
apaHKHUPOBKH M UCMOJHEHHUSI MY3bIKH.

O6palenne K KOMIbIOTEPY KaK HHCTPYMEHTY B PyKax KOM-
MO3UTOPA U APaHKHUPOBILMKA CTAJI0 MOBCEJAHEBHBIM jaeaoM. M
KaxX/bl, KTO UM 3aHUMaeTcsl, NpeACTaBaseT KaK TPYAHO pe-
IWHTh NpobaeMy “oaylIeBAeHHs1” MY3bIKaJbHOTO CHHTE3aTOpa.
JI11 3TOr0 €ro Hy>KHO 3aCTAaBUTh He MPOCTO aJAEKBATHO BOCMPO-
M3BOJHUTH 3ByUaHUe aKyCTHUECKHX MY3bIKaJdbHbIX HHCTPYMEHTOB,
a UHMOHRUPOBAMb MY3bIKY: OTPaKaTh HIOAHCHl PAa3BUTHS MeJIO-
JIMM, pearupoBaTh Ha CTPOeHHe MOTHBOB M ¢pas, “uyBCTBOBATH
MOAbeMbI U Crajbl HANpPsKEeHUs, Pacno3HaBaTb KYJIbMHHALMOH-
Hble 30Hbl U MOMEHTbI 3aBeplUeHHUs IBHKeHHs. Halle Bcero sto
JIOCTUTaeTcsl B Mpolecce KPOMOTAMBOH pabOThl My3blKaHTa C
KomnblotepHbiMd MIDI-daiiiamu. ApaHKHPOBIILUK, OHpPasich
Ha cOOCTBEHHbIH CAYXOBOH OMbIT, 10OHBaeTCs 0COObIX KAUeCcTB
BOCIPOH3BEICHUS KaKA0r0 3BYKa — CHJIbl, MPOTS’KEHHOCTH, K-
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CTpeccud 3ByuaHusi u T.1. Pe3ysbTaTt 3aBUCHT OT OTbITA, TepTie-
HUSl U CTeMeHM MY3bIKaJbHOH 0JapeHHOCTH apaHKHUpPOBILUKA.
Muorna on 6siBaet OJieCTSIIMM, HO Yalile He BbI3bIBAET BOCTOP-
JKEHHOTO OTHOLIEHHSI.

A MOKHO M TOJOUTH K mpoOaeme nHaue? C MOMOIILbIO OT-
pesesIeHHbIX TPOrPaMMHbBIX CPEICTB HAIeIUTh KOMIbIOTEP CBOM-
CTBAMU MY3bIKaHTA-UCMOJIHUTENS, “HAYUUTh  €ro NpaBUJIbHO HH-
TOHUPOBATb MYy3blKa/JbHOE MPOU3BEEHHE C YUETOM XapaKrepa u
CTHJISl UCTIONHSIEMOH My3bIKH? MIMeHHO 3Ta Ha mepBbIi B3TJISAL
(haHTacTHUYecKas 3ajauya Oblja MOCTABJCHA U B 3HAUUTEJAbHON
CTEMEHM pellleHa KOJJIEKTUBOM HOBOCHOUPCKOH J1abopaTopuu
NTONYX u ee pykoBonutenem. B pesyabrate ux paGoThl MOsBH-
Jach nporpamMmma, ugBectas kak Style Enhancer (“Ycunurenn
ctuasa”). Bkaouast HECKOJbKO COTEH alropUTMOB-CTU/ICH HCTOJ-
HeHHUs] Ha Pa3JUUHbIX MY3bIKAJbHbIX HHCTPYMEHTAX, OHA He TOJb-
KO obJsieryaeT TPy apaHKUPOBIIMKA MJIH KOMIO3UTOpa MO “0y-
1IeBJEHHIO” KOMIbIOTEPHBIX COUMHEHHUH, HO TO3BOJISIET IKCIepH-
MEHTHPOBATb C MOJENSIMH MCTOJHUTENbCKUX CTHJEH, HCKATh
HauboJ/ee MOAXOAsAIIMEe BAPUAHTBI /ST BOMJOILEHUS TOrO HJIH
MHOTO TBOPUYECKOTO 3aMbICJa.

Ceronns Style Enhancer, cyuiectBytoniuii B pagubix Bepcu-
51X, TOJYUHJ pu3Hanue B Poccun u 3a py6GekoMm, BolIeT KaK OUH
U3 JyUlluX “maaruHoB” B COCTAB MPOrPaMMHOr0 obecrnedyeHust
BCEMUMPHO U3BeCcTHOH BUpTyasbHoi ctyaun Cakewalk. Mudopma-
110 06 3TOH mporpamMme MOXKHO MONYyunTh B MHTepHeTe Ha caii-
tTax www.ntonyx.com, www.cakewalk.com, a Tak:xe B cneuuasb-
HOM JIUTepaType Mo UCMOIb30BAHUIO KOMIbIOTEPA B MY3bIKaJbHOM
TBOPUECTBE U UCIOJHUTENbCTBE. A ee UJI€0JIOT U OJIUH U3 CO3jla-
Tesiell — Asiekcell YCTHHOB — BBICTyMA€eT Terepb B HOBOM aMIya:
YUEHOTO0, Pa3MbILLIAIONIEr0 O MPUHIUNIAX, BO3MOKHOCTSAX U I'pa-
HUIIAX KOMIbIOTEPHOTO MOJIETUPOBAHUS UCTIONHEHUST MY3bIKH.

O6 3TOM — ero KHura. B Heii oTpa3uiuch He TOJLKO HJEH, HO
B 3HAUMTEJNbHOH Mepe caM 00K aBTOpa — TeOpeTHKa U Mpak-
THKA, UCCJIe/IOBATE/ISl U MpenojaBaTesisi, HHKeHepa U My3blKaH-
ta. Oco6eHHOCTH HAaYUHOH MOHOrpadHUU coueTaroTcs 31ech ¢
0ObsICHEHUSIMH, MPUCYLIUMH NMPAKTHUECKOMY PYKOBOJCTBY, a
BbIsIBJIEHHE 3HAUEHHUS] MOJIeJUPOBAHUST UCTIONHUTENbCKUX CTHIIEH
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NIl pelleHuss TBOPUECKHUX 3a/1au — C ONpe/leIeHHeM NMepCrneKTHB
NMPUMEHEHHUS 9TUX METOJ0B B MY3bIKaJbHOH HayKe M mejaaroru-
Ke. [ToaToMy HeT coMHeHHsI B TOM, YTO KHUTa MPHUBJIeUYET BHUMA-
HHMe J0CTATOYHO IIHPOKOTrO Kpyra uuTaTesed, B KOTOPbli MOTYT
BOUTH MPOrPpaMMHUCTbl U MY3bIKOB€/Ibl, KOMITO3UTOPbl U MYy3bIKaH-
ThI-UCTIOJHUTENH, NPO(ECCHOHAAbl B 00JaCTH KOMMBIOTEPHOH
My3bIKH 1 Ji06utenu MIDI-apaHKUpOBOK, MPeACTaBUTENH aKa-
JIEMUYECKOW TPAJUIIMU U aMoJOreThl MAacCOBOW MYy3bIKaJbHOH
KYJbTYpbl, NpernojiaBaTe]d U CTYJeHTbl MY3bIKaJbHbIX YUeOHbBIX
3aBeJleHUH U (aKyIbTeTOB.

KHura naer oTBeTbl He Ha BCe BOMPOCHI, KOTOPble HEH30eKHO
BO3HUKHYT y 3aHHTEPECOBAHHOIO U KOMMETEHTHOTO UMTATeJs.
Ona He 3aKpbIBaeT, a OTKpbIBaeT TeMy, 0003HAUEHHYIO B ee Ha-
3BaHuu. OHa BBOAMT HAC B 00/1aCTh, KOTOpasi KOHEYHO XKe Oyjer
paclwupsATbCS MO Mepe TOro Kak OyJleT COBEpPLIeHCTBOBATHCS
3JIeKTPOHHAS TeXHMKA U KOMIbIOTEPHbIE TeXHOJOIMH, 000ralaTh-
csl OMbIT pabOThl ¢ MY3bIKA/JAbHBIM KOMIBIOTEPOM, PACTH YHCJIO
CrelraMucToB B chepe MyJabTUMenMa U nosab3oBaTtesned. M B
9TOM npouecce oHa 6e3yCJ0BHO 3aliMeT 3aMeTHOe MeCTO Kak
nepBasi MOHOrpagus 0 KOMINbIOTEPHOM MOJAEJIUPOBAHUMN HCIOJ-
HEHUsI MY3bIKH B €€ Pa3JUUYHbIX CTUJIEBbIX, HCTOPUUECKUX U KaH-
POBbBIX MPOSIBACHHUSX.

[Ipogpeccop A. I'. Muxaiirenxo



IIporpecc HayK m MAaIllUH — 3TO IIO-
JIe3HOE CPEJACTBO, HO €JWHCTBEHHON
IeJIBI0 IMBUJIN3AIUN ABJISETCS Pas-
BUTUE YeJIOBEeKa.

IHHUOo Daailano

...BBICIIIIM KPHUTEPHUEM BCErga OcTa-
BaJIOCH TIOAATBEPIKIEHIE 9CTeTUUECKOM
IEeCTBEHHOCTHU CO3MaHHON MY3bIKHU.

Annuc Kcenaxuc
Ot aBTOpa

KomnbioTepHoe MOeMpPOBaHHE MY3bIKAJIbHOTO HCITOJHEHUST
— HECOMHEHHO HOBO€ HarlpaBJeHHe B MY3blKaJdbHbIX KOMIbIOTEP-
HbIX TeXHOJMOTHsIX. My3blKaabHasl BbIpa3UTeNbHOCTb, Mpollece
UCTOJMHEHUsI, COOCTBEHHO MY3blKaJbHOE MPOU3BeeHHE — TaKue
00'beKTbl, KOTOPble, KaK MpPeACTaBAsIeTCs, He MOI'YT ObITb OMuca-
HbI, POopManu30BaHbl B cTporom Buje. M 3asiBieHHbIll B Ha3Ba-
HUU MOHOTpadUH Te3UC, 10J2KeH, MO BCell BUAUMOCTH, BbITISI/IETh
KaK 11apJaTaHCcTBO, KAK UTO-TO aMOUIIMO3HOE, WU, B JyUllleM
cjaydae, Kak MPOCTO pekaama, Be/lb B Hallle BpeMsl U HayuHble
cepbl He ABJAAIOTCSA UCKAIOYEHUEM JJ1s1 MOA0OHBIX aKIHH.

JIelCTBUTEMBbHO, MOXKHO JIM TOBOPUTb XOTh ¢ KaKOH-1HOO J10-
JIell Cepbe3HOCTH O 3aMeHe MY3bIKAHTA-UCMOJHUTEST KOMIbIOTEP-
HOH MporpaMMoi, KOrjia My3blKaJjabHasi HayKa ellle He HMeeT cO0-
CTBEHHOH (hOpMaJbHOH TEOPHUH, KOT/1a ellle He BbISBJEHbI B MOJ-
HOU Mepe obOuIMe 3aKOHbl My3blKaJbHOH BbIPA3UTEAbHOCTH U

KomnbioTep — HHCTPYMEHT, OpY/He, KAK H MHOTHE JIpyrue, Co3/1aHHble UeT0BEKOM ISt
yCUJIeHHsT ero COOCTBEHHbBIX BO3MOXKHOCTel. KoHeuHo, KOMMbIOTep — COBEPILIEHHO 0CO-
Oblil HHCTPYMEHT... A pa3Be MosiBIeHHEe APYrUX HOBALMH He MPHUBOAMIO K TEM Ke
cambiM Borpocam? Bermomuum: “Tesnedon cBeseT Ha HeT »KUBOe 00leHHe, KHHO H
TeJIeBU/IEHHEe — JINTEPATYPY M TeaTp, 9MeKTPOMY3blKaIbHble HHCTPYMEHTbI YCTPaHsT
aKycTHueckue, a 060py10BaHne /ISl AHCKOTEKH — 3JIEKTPOMY3bIKa/IbHble HHCTPYMeH-
Tbl” W T. M. EcTb /10 KoHell y 9Toil nenu? Bpsia in 3a BCIO HCTOPHIO LIMBUIH3ALHH
uesIoBeK M3obperas (I MoACMaTpUBad y NPUPOJibl) U BOMJONLLAT B MaTepHaJse 4To-
TO, HCMOJIb3YeMOe HCKIIOUMTENbHO BO OJ1aro WK Bo Bpeld. MoxkeT ObiTh, Halla mep-
BHUHAS peaKllist Ha HOBOe M300peTeHHe — JIMIIb HHEPLLUS], 1aHb y2Ke CJI0KHUBIINM-
csl mpUBbIUKaM? Bejb, KaK MOKa3blBaeT HCTOPHUS, KAaXK/bIH 1Al HA MYTH MO3HAHUS
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TEOPHUH UHTOHUPOBAHHUSA, KOT/1A CYLLECTBYIOLLHME MYy3blKaJbHbIe
KOHLEMIIMKU J1akKe B CBOeH TeOPeTHUYECKOH uyacTH, He Kacalollu-
ecsl mpolecca MUCMOJHEHUS U HCMOJHUTENS KaK TaKOBOro, MoKa
He 00pas3yloT Kakoi-a1u00 CTPOHUHON U COrMacOBAHHONW CHCTEMBbI;
KOrja ellle He pazpaboTaHbl (hopMaJbHble aJArOPUTMbl aHAIU3a
TaKHUX CeUHu(@UUECKUX MY3bIKaJbHbIX ABJCHUH, KaK Jaj, rapmo-
HUsA, popma, CTU/Ib, U, HAKOHELl, KOT/la 3HAauUUTeJbHas yacTb
npejacTaBuTeNed My3blKO3HAHHSA 3aUacTylo He CKJIOHHA OTHOCHTb
MY3bIKa/JAbHYI0 HAYKY K UHCJIY TOUHBIX?

ABTOp cMeeT BbICKa3aTh MpPeANOI0KeHHe, UTO JaHHBIH Me-
pPHOJ BpeMEHHU SBJASETCH BMNOJHE MOAXOASAILMM /I padpaboTKu
NoAX0Aa K MOJEJMPOBAHUIO MCMOJHEHUS. B HayKe Hepenko
BCTPEUAIOTCA MPUMEPbl BO3MOXKHOIO pPelleHHss YaCTHOH 3a/1auu,
NOABJAAIOLLEr0Cs 10 TOro, Kak co3aaercs obulas teopus. Pewe-
HHUe 9TOH 3a/aud MOXKeT ObITb He JOCTATOYHO MOJHBIM, OJHAKO
3TO BOBCE He yMaJssieT ero LLeHHOCTH, T. K. B HEKOTOPOH cTerne-
HU OHO Y Ke CJAYXKHUT pa3dpaboTke 0OILeld TeOpHHU, a HHOTA CTa-
HOBUTCS MOJIE3HBIM U B MpaKTHKe.

MonenupoBanue My3blKaJabHOO HCMOMHEHUST — KaK 310 CBS-
3aHO C BOMPOCAMM 3THKH, €CThb JIM y BCEro 31020 NpaBo Ha Cy-
IIleCTBOBAaHHUeE, B KOHIe KOHIIOB, — 3aueM Bce 3mo HyxKHO? He
BBITECHSIET JIM TeXHOJIOTHSI CAMOr0 Yes0oBeKa-My3blKaHTa, He Mo/l-
MEHSIeT JIH €ro YHUKA/JbHOCTb, HHAUBHUALYaJbHOCTb, BOCTPe6OBaH-
HOCTb? Byner i My3blKa COUMHSITBCS W UCMOMHSATLCS pOOOTAMH,
CTaHeT JIM UesJOBeK MPUAATKOM YMHOU MaLIUHbI?

[To cpaBHeHMIO ¢ MpeACTaBUTEASIMU HAYUHOH cdepbl, 0ObIBa-
TeJIM 3a4acTyl0 HAMHOTO Jierye MPUHSTh KaKyto-I1u00 HOBALKIO,
OTHOCSILILYIOCS TOJUac K paspsily caMblX HeBepOsSITHbIX. Tak, He

1 KarkKJ0e HOBOe Opy/lHe — TOJbKO ouepeHasi CTyneHbka K cBoboje nyxa. Passe B
XX Beke MeHblle J0/lell CTAM0 3aHUMaThest TBopueckuM Tpyaom? Hanporus! Bos-
MOXKHO, MpobJeMa 1efiCTBUTENbHO B TOM, UTO €lile HUKOI/la Ha OJIHO MOKOJEeHHe He
MPUXOANIOCH CTOMLKO HOBalui? Tpucra jileT Ha3a OJIMH YeOBeK OCBAaWBaJ pemec-
JIO y CBOEro 0Tl A, a 3aTeM 0e3 KaKuX-A1u00 H3MeHeHH nepeaaBas HaBbIKH ChbIHY.
Ceifuac TeXHOMOrHs MOXKET yCTapeTh BCero 3a 3-4 roaa, Kkak, Bopouem, U yueOHHK,
Oy/lyuH elile B Mpoliecce HAMUCAHUS U H3JaHHUS...

Jlyx copeBHOBaHHs W MO3HAHUS — B MpUpoje uegoBeka. M Bpsia i KOMNbIOTEp 3a-
MEHHT JKMBOrO My3blKaHTa. Eciii xKe My3blKa, COUMHeHHasi U UCMOJIHEeHHAst aBTOMa-
TOM, OKaKeTcst /I/Isi 00bIBaTe sl MPeAnouTHTeNbHEN XKUBOTO KOHIIEPTa, TO, HABEPHOE,
MY3bIKaHTY-MCMOJHUTENI0 CTOUT MOCTABUTh cebe Gosiee BBICOKYHO MIAHKY, MOCKO/b-
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Oy1yuHd ClernuasucToM B MPOrpaMMHPOBAHUM H B METO/aX MC-
KYCCTBEHHOTO HHTEJJEKTa, JerKo MOBEPUTh, UTO KOMIMbIOTED
crnoco0eH K pelleHnio TBOPUECKHX 3a/1ay, TaKUX, K TpUMepy, Kak
Urpa B 1axMaThbl HA YPOBHE MUPOBBIX UEMTHOHOB; He pa3Oupa-
SICb B TeHETHKE — CUMTATb BO3MOKHBIM BOCCTAHOBJIEHHE BHEII-
Hero o6JMKa mpeika KaKoro-au00 KOHKPETHOTO uesoBeKa  T. I.
O6mbsicHenne nmogo6HOrO (heHOMeHa, Kak HaM Ka»KeTcsl, JIeKUT Ha
MOBEPXHOCTH, Be/lb JIJIST KaxK0T0 UCCAe0BATEsSI €ero COOCTBEH-
HOe MHPOBO33peHHe — 3TO TOT (yHJaMeHT, Ta Mepa, ¢ TOMOIIbIO
KOTOPOH OH JIBUXKETCs BIepejl, CKBO3b MPHU3MY KOTOPOH OH BOC-
npuHUMaeT Bce HOBoe. M, B oTsinune ot 0ObIYHOTO uesoBeKa, y
YUEHOTO UMeroTesi 6oJiee TOUHbIe, MHOTOKPATHO MOJATBEP KAeHHbIE
HayuHble MpeJCTaBJeHHs, UYTO JeaaeT 0TKa3 oT chopMHPOBaB-
IIUXCS CTEPEOTUTIOB MPaKTHUECKH HEBO3MOKHbBIM. OTHAKO Ueso-
BEK B Mpollecce MO3HAHUS MHUpa 3a4acTylo CTaJKUBaeTcs ¢
OYeHb CJOXKHBIMHU SIBJEHUSIMH, KOTOPbIe MPEATONaraloT 1aaeKo
He eJIMHCTBEHHbIH crnocob omucanus. MMeHHO mo3TOMYy naxe
MpoTUBOpeyallue Apyr APYry KOHILENIMH HepeaKo HaXoasaT cebe
noareepxkaeHue. Kak Ham KakeTcsi, B OTHOLLIEHUU COOOILEHHUST O
JM060H HOBAIIMH BO3MOXKHbBI, KAK MUHUMYM, 4 5MOIHOHAJbHbIE
peaki1u:

“Dtoro He MoxKeT ObITb!”

“Xopotwo, Hy 1 uTO?”

“Ito elle He pe3yabTaT, Kakas OT ITOrO NoJab3ar”

“dto XKe npopbiB!”

Kto-TO, yBepeHHbIIl B TOM, UTO MpeKpacHo “3Haer”, uTO
MOXKET, a Uero He MOXKeT ObITh, HABEPHsIKA He MOBEPUT coobllle-
Huto. JIpyroil, BocnpuHUMaloOUIMil HayuHO-TEXHHUECKHX Tporpecc,

Ky M300peTaTessiM J1eiCTBUTENbHO Y1a/10Ch NepelaTh 4acTh CBOETO MYy3bIKaJbHOTO
onbita 6e3yliHoi MalinHe... HoBble opyausi, Kak MpaBuiIo, MOJAHUMAIOT YPOBEHb KaK
CaMOro COpeBHOBAHHs, TaK M €ro peadynabTaTa — TBopuecTBa. CMONIH Obl Mbl YCJIbI-
math My3biky Ban Knubepua, ecin 6bl He Obl10 cO31aHO (GOPTENHAHO; UCMOMHEHHE
J1. OiicTpaxa, ecu Obl KOHCTPYKILMSI CKPHIKH He Oblyla 10BEeHa 10 COBEPILIEHCTBA?...
KomnblotepHoe MoaeIHpoBaHHe MY3bIKaJIbHOTO HCMOMHEHUST — HHCTPYMEHT, Opy/ine
B pyKax uejoBeKa, NyCcTb M He coBceM 00blunoe. Opynue, He MoAMeHsIIOlLee TBOP-
UeCTBO M He MCKJ/I0Yalolllee HHAWBH/YaabHOCTD, a, HAMPOTUB, MO3BOJAIOLIEEe YMEHb-
IIUTh MaTepHaJsbHble H BpeMeHHble 3aTPaThl (/151 Uero Bce Opyans U cozaaiorcs!)
1, COOTBETCTBEHHO, JleN1al0lllee My3blKaJbHOe TBOPUECTBO O0J1ee JOCTYMHbIM.
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KaK BTOJIHE €CTeCTBEHHOE SIBJEHHE, He MPHUAACT COOBITHIO KAaKO-
ro-1160 0co60oro 3HaueHust, 1 OH BPSIA JH CMOXKET YBH/ETb 32
OTJIeJIbHBIM (DAKTOM 3HAUYUTENbHbIE MOCAENCTBHS. TpeTui MoXKeT
MOTPOCTY He PasrasiieTh 3a MeJeHOH MOACYETOB “BBITOAbI” OT
OJIHOTO0 HAy4YHOTO 3KcrmepuMeHTa OyayliHe mepcnekTuBbl. M
TOJIBKO YeJIOBEK, CITOCOOHBIH MBICJAUTH IJ100aJAbHO, TOTOBBLIA K
nepecMOTpPy YCTOSIBIIMXCS KOHIIEMIIUH, CMOXKET 3aMeTHTb B Ma-
JIOM, KaxKyLIMMCSl He3HAYUTEJNbHbIM, HEUTO KAUeCTBEHHO HOBOE,
uMeloliee, BO3MOKHO, CylleCTBEHHbIe MOCAENCTBUSI.

He ouenb BepHble, MSITKO TOBOPS], OLLlEHKH HOBAIIUH MOXKHO
Ob1710 Obl MPUHUMATH BMOJHE CMIOKOHHO, KO8 OHU MUCXOIUJIN
Obl OT MpejaCTaBUTeNel APYroil HayuHoH cdepbl. Ecau xKe HO-
BO€ KauyeCTBO U MOCJEeNCTBUS HOBAILIUH OKa3bIBAlOTCS He3aMe-
UEHHBIMH JesITeJsIMHU TOH HAayKH, B cpepe nesiTeTbHOCTH KOTO-
pO¥ OHH MPOUCXOJSIT, TO 3TO, KAK MPaBUJI0, MPUBOJUT K Cyllle-
CTBEHHbIM MOTEPSIM, 3aMeJEeHUI0 TeMNa B PA3BUTHU JaHHOH
Hayku. K coxxanenuio, My3blKo3HaHHe, YTO UACTO OTMeUaeTcsl U
CaMMMU ero npeacTaBUTeNsIMH, B OOJNbIIMHCTBE CAyUyaeB He
BMOJIHE aJ1eKBATHO OTparkaeT SIBJAEHHUSI U MPOLECChl, MPOUCXOs-
e B peasibHOH My3blKaJbHOH mpakTHKe. Bo3dMoxKHO, 3TO sIB-
JIsleTcsl TPUUKUHON ocnabeHust “o6paTHOM CBA3M” MeXK1y MY3bl-
KOBeJaMH U KOMMO3UTOPAMHU, HCTIOMHUTEASIMHU, UTO 3a4aCTYyIO
HaTaJKMBAaeT HAa HECKONbKO KATErOpUUHYIO MbICIb O CMOCOOHO-
CTH MePBbIX B MPHUHIIMIE K aHAJU3Y TOTO MY3blKaJbHOTO HacJe-
JIUs1, KOTOPOe y2Ke CO3/1aH0, He TOBOPSl y2Ke O TOM, YTOObl BMOJI-
He 060CHOBAHHO C HAYUHOH TOUKH 3peHMs 1aTb MPOrHo3 Ha Oy-
Nyliee.

KazkeTcst oueBHIHBIM, MOYEeMY MY3bIKO3HAHUE HECKOJbKO
HACTOPOXKEHHO OTHOCUTCS K H3YyUEHHUIO Mpolecca HUCMOMHEHUS.
Onnako, naxe aHaJU3UPys NAPTUTYPbl UJIH JApyrue oOpasiibl
HOTHOH (pUKCALMU MPOU3BEAEHHUS, UTO 3aUaCTYIO SIBJSIETCS OCHO-
BOH GOJBILIMHCTBA UCCAEN0BATENbCKUX pabOT, aBTOPbI Moayac He
FOTOBbI BHIATH HA YPOBEHb I10OAJMbHBIX 0000ILEHUH ¢ UCMTONb30-
BaHHEM HEKOTOPbIX, MYCTb MUHUMAJbHO CTPOrUX, (POPMaabHbIX
nojaxoa0B. Mcxoas U3 3TOro CTaHOBUTCS MOHSATHLIM, TOUEMY, K
npUMepy, JUHIBUCTbI MOTYT MPeI0CTaBUTb KOMIbIOTEPHbIE TeX-
HOJIOTMH aHaJIu3a CTUJIsl, MaHepbl H3JI0KEHHUs, a My3bIKOBE/Ibl HET.
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OObsicHeHHEe 3TOMY 3BYUHT MPUMEPHO TaK: “MY3bIKaJbHOE MPO-
M3BeJleHne — OUeHb CJOXKHBIH 00BEKT, y HAaC CBOM MeTonbl...” Ho
He HaJl0 3a0bIBATh, YTO OO'bEKThI HCCAEOBAHHUS B PYrUX OTPac-
JISIX 3HaHWH He HaMHOTO npoule. M, Kak mpeacraBasieTcs, Ca0XK-
HOCTb MHOTHX SIBJ€HUH OMpesessieTcs TeM, HACKOJAbKO MOAPO0O-
HO MbI TOTOBBI UX HccaenoBaTh. K coXkameHnuio, 1axe Takoe, Ha
Hall B3NS/, Ype3BblUalHO OJaronpusiTHoe 06CTOSATENbCTBO, KaK
HaJuuue HOTHOH 3anmucu — hOpMaJabHOrO ONMUCAHHUST MY3bIKaJAbHO-
ro Mpou3Be/ileHHsl, TeEM He MeHee He HaTaJKUBAeT MY3bIKOBEJI0OB
Ha MbICJb 0 HEOOXOAUMOCTH pa3dpaboTKH PopMaabHbIX MOAXO10B
K U3YUEHHIO MY3bIKH .

A Beb TONBKO BCTYMHB HA 3TOT MYTh, My3bIKOBE/bl, KaK U
yueHble B JIPYTHX HAyUHbIX 006/1aCTsAX, MOTJIH Obl B MOJHONH Mepe
BOCMOJ/MB30BATHCS BCEH MOUIbIO COBPEMEHHbBIX KOMTMbIOTEPHbIX
TeXHOJIOTHH.

OtnenbHble MpeNCTaBUTENN My3bIKaJbHOTO 3HAHUST BeCbMa
MeCCUMHUCTHUHO OLIEHUBAIOT COCTOSIHUE OT€UeCTBEHHOH MYy3blKaJb-
Horo neparoruku. Taxk B. [TeTpsieBckuil B cBoeil cTaTthe “Kpusnuc
My3bIKaJbHOrO 06pazoBanusi B Poccuu u s1eKTpoHHast My3blKa
nuuer: “..nocaennue 20 JeT oTeuecTBeHHasl MYy3blKa BMecTe C
MY3blKaJbHbIM 00pa30BaHUEM TEepPeKUBAIOT TsKeJblii aHabuo03.
Bynyuu ynaneHHbiMu B cBOe BpeMsi OT AMHAMHUUYHOTO pPa3BUTHS
HAaYKH U TeXHUKH, HACUJIbCTBEHHO YCTPAHEHHBIMH U3 TBOPUECKOH
IBOJIIOIIMY MUPOBO# KYJbTYPbl, OHH OKa3aJuch B (ha3e cTarHalluy,

ABTOp roTOB MPHHSITH BO3PAKEHHsI TOH YACTH MY3bIKOBE/IOB, UbH HCCIE0BAHHS HOCST
CTPOTHi, CHCTEMHBIH XapakTep, a MeTOAbl OJM3KH K TeM, KOTOpble J1aBHO CTaJH HOP-
MO# /ISl MHOTHX HayuHbIX cep, a TaK:Ke BCeX JPYrUX UHTaTeseil, 3HaKOMbIX C M0-
no6HbIMH paboramu. Ho cormacurech, Takux uccaea0oBaHuil KpaiiHe mMaJo, a Mmoaxo-
Jlbl H3BECTHbI TOIBbKO Y3KOMY KPYTy crelHaJ/aucToB. Menonb3yoTes oHH 3a4acTyio
JIMLIb CAMHM aBTOPOM METOJa M, B JIyullleM c/Iyuae, ero HeMHOTOUMCIEHHBIMH yue-
Hukamu. OjHaKo, coBpeMeHHasl CUTyallusi, 00yC/I0BAeHHAsE Pa3BUTHEM MHOPMAaLU-
OHHbBIX TEXHOJIOTHI, MPEeI0CTAB/SET YHHKAMbHbBIE BO3MOKHOCTH KaK JJIsl panpocTpa-
HeHUst (OpMaTM30BAHHBIX 3HAHUIN, TaK U CO3/laHust 0bwell hopmarbHoil meopuu
mysoiku. [TonpoOyfiTe co3naTh KOMNBIOTEPHYIO MPOrpaMMy Mo Kypcy TapMOHHH ¢
pPasHbIMH YPOBHSIMH CJI02KHOCTH: MY3bIKaJIbHasl 1IKOJIA, KOIIE1K, My3blKasbHblil BY3.
Crenaiite ee MpoCToil, 1pyKeMOOHOI, MOXKET, 1a’Ke UTPOBOH 1 00si3aTe/bHO Oecriar-
HOM, 4TOOBI OHA pacmpocTpaHuaach no Bcemy mupy. M ecan sta nporpamma 6yaet
JeACTBUTENBHO MOJe3Ha, eC/IH yyalluecs: Beefl MIaHeTbl CTAHYT €€ HCMOAb30BaTb,
O0TOPOCHB B CTOPOHY TOJICTble KHUTH, TO Y BAC €CTh XOPOILUHUIl HIAHC BBECTH Je-(pak-
TO “rapMOHMYECKUi cTaHaapT’ — yacTbh pyHIaMeHTa obuiell (hopMarLbHOL MEoPU...
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BBIXOJI U3 KOTOPO# OyjeT, BUAHMO, Heserkum.” [66]. ABTop HacTo-
silllefl KHUTH He TOTOB MOJIHOCTbIO PasesuTh MHEHHEe TpeaCTaBU-
tessi [letepOyprekoii KoHCepBaTOPHH, HO BIIOJIHE COTJIACEH C €ro
pekoMmeHaauUsAIMuU: “BoadmosxcHblil 8o1x00 u3 Kpusuca. TakoBbIM
MOKET CTaThb MYThb MAKCUMAABHOL OMKPLIMOCMU KO 8CEMY HO-
B0OMY: K HayKe W TeXHHKE, K HAJOTy C HAYUYHbIMH HHCTUTYTaMH
M CrellMaJucTaMy, KOHTAKTaM C TeJepajJnoleHTpaMu U CTyus-
MU 3JI€KTPOHHOH MY3bIKH, K MEXKAUCUUIIUHAPHOMY COTPYLHHYE-
CTBY M HOBBIM 00pasoBaTe/bHbIM METOAAaM M MporpamMmam Ha
6asze MHPOPMAIIMOHHO-KOMIBIOTEPHBIX TEXHOJIOTHH, ...” [66)].

MozxeT BO3HUKHYTb BreuyaT/aeHue, uto pazpaborka dop-
MaJbHOH TeOPUHU MY3bIKH, CO3aHHe MOJeel U aaropuTMoB, Ka-
CaIOLIMXCS OCHOBOMOJIATAIOUIUX MY3bIKAJbHBIX SIBACHUH U 00beK-
TOB, He B MOJHOH Mepe BOCTpeGOBaHbI B IaHHBIH MEePHOJ BpeMe-
nu. Ho 370, K cuactblo, He Tak. Hanporus, popmanbubie Moienu
TAaKUX MY3bIKaJbHbIX MOHATHH, KaK Ja/, TOHAJIbHOCTb, TaPMOHHUSI,
»KaHp, CTHJIb, 3JeMeHTbl (POpPMbl, MOTUB, pasa, akKKOp/, apme-
KMO, MEJOANs, puTMHUUYecKasi purypa u T. 1., HeoOxoaumel. be3
CTPOTOro OMUCAHHUS BCEro BhlllIeNepeuncaeHHOro, 6e3 co3lanus
6a3 MaHHbIX MY3bIKAJbHbIX 06HEKTOB HEBO3MOXKHO OCYIIECTBUTD
B JIOCTATOYHOH cTeneHd 3(pPeKTUBHbIE KAK aHAJTU3, TAK U CHHTE3
MY3bIKaJbHbIX TaHHbBIX; TO €CTb CTAHOBUTCS MPAKTHUECKH HEBO3-
MOXKHBIM CO37aHue 06yualollux, UCCae0BaTeNbCKHX, MpodeccH-
OHAJIbHBIX U JIIOOUTEIbCKUX MY3bIKAJIbHbIX KOMIbIOTEPHBIX MPO-
rpamm. Mimenno ray6una gopmanusaiun 6a30BbIX My3bIKaJbHbIX
MOHATHH U 0OBEKTOB OTpe/easieT MOULHOCTb, HHTE/NJIEKTYyaJb-
HOCTb MY3bIKaJbHOTO TTPOrpaMMHOT0 0OecreueHusl.

Tak kto ke perniaer noaoOHbIe 3a]aUl B MY3bIKaJbHOH KOM-
MbIOTEPHOH UHAYCTPUU? MHKeHepbl, MPOrpaMMHUCThI, U... MY3bl-
KAHTbI, TOTOBble K (hOpMaMU3alUd MY3bIKaJbHbIX 06BEKTOB U
SIBJIeHUH, paboTatolllie B Crielna bHbIX J1a00paTOPUSX U UCCIIe-

KomnbtoTep u sekTpoHHast ceth (MIHTepHeT) — yHHKa/NbHOE CPEACTBO MHTErpalun
HHpOpMallMK, 3HAHUH U TeXHOJOTHH. Bo MHOrHX 06/1aCTAX A€STENbHOCTH UeI0BeKa,
BKJIOUAsi HayuHble cepbl, MPOUCXOIUT HHTEHCHBHAST (pOpMaTU3alius MpoLeLyp, Mpu-
eMoB, 3HaHui. UTo BepHO, a UTO HeT; 4TO 3P(PEKTUBHO, & UTO HEMPOAYKTHBHO, — OT-
6upaer cama kKu3Hb. M, BUAMMO, HUKOTa elle 32 BCe UCTOPHIO Hallell LUBUIM3AlIHH
9TOT MpoLecC He MPOoTeKa  TaK CTPEMHUTEIbHO.
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JI0BAaTeIbCKHUX LleHTpax. [IpencraBuTtenin akaaeMuyeckon, oco-
OCHHO, KaK MOKa3blBaeT MPaKTUKa, OTCUCCTBEHHOH MY3bIKaJbHON
HAyKH, KaK MPaBUJIO, MJIOX0 3HAKOMBI C pe3ynbTaTaMH 3THX HC-
cae10BaHui. Bo3MOXKHO, MO 3TOH MpHUYMHE OHM MPOAOIKAIOT
CUHUTATb HEBO3MOXKHbBIM BbIMTOJIHEHHE MHOTHX OMepauuil ¢ noMo-
bt KoMmnbloTepa? Tak mpodeccop, Kak NpaBu/o, He rOTOB 1aTb
CTPOTMH AJTOPUTM OMpeae/eHHs Jala, TOHAIbHOCTH, TapMOHHU-
4eCcKO# Moc/e0BaTeNbHOCTH, YeTKHe MpaBuaa UMIPOBU3ALHH
JlaKe TOrjaa, KOorja CTY/JIeHT yKe HEeCKOMbKO pa3 UMeJ BO3MOXK-
HOCTb CTOJIKHYTbCS € MOJOOHBIMHM aJITOPUTMAMU B TOH MJIM MHOH
MY3bIKaJbHOH MPOrpamMme, B TOM MJIH HHOM 9J@KTPOHHOM MY3bl-
KaJbHOM MHCTpyMeHTe. KOHeUHO, THMTHYHBIF NpeACTaBUTeb Te-
OPHMM MY3bIKH, MPenoaalolnuil B KOHCEPBATOPUH, He 03a/]ayeH
Nof0OHBIMH BOMPOCAMH, B OTIMYME, CKaKeM, OT ero KoJJIerH, pa-
60TalLero B KOMNaHUH, MPOU3BOASALLEH MY3blKaJbHbIE MPO-
rpaMMbl MJIM My3blKaJabHOoe 00opyaoBaHue. Ho Benb KauecTBo
npenojaBaHus, caM NPOLLECC OTYYXK/EHUA 3HAHUH BO MHOTOM
CBSI3aH C TeM, HACKOJbKO 9TO 3HaHUe popmanuszoBano. Hewm
GoJsbllle TA YaCTh 3HAHUH, KOTOpast MOXKeT ObIThb MpeaACTaB/AeHa
B cTporoil gpopme, TeM OGoJsblie cBOOOAbI B CAaMOCTOSATENbHON
paboTe U B TBOPUECTBE MOXKHO 1aTb ydallleMycH...

Nnest pagpaboTku nporpaMMHOro obecreueHusi, aHaIU3UPy-
1o1ero snekTpounyto naptutypy (MIDI-daiiin) u namenstourero
ee C 1eJIbl0 TTPUaHUs BOCIPOU3BEEHUIO MY3bIKaJIbHOH BbIpa3u-
TeJbHOCTH, BO3HUKAA B aBrycte 1992 rona B HoBocubupckoi
komnbloTepHoil 1abopatopuu (HbiHe NTONYX) [182], nunepom
1 OpPraHU3aTOPOM KOTOPOH BOJIEI0 Cy/NbObl SIBJIsIETCS aBTOP HACTO-
el kuuru. Kak crajo u3BeCcTHO HAMHOTO T032Ke, Mbl ObIIH He
nepBbIMU Ha 3TOM nyTH. [Tono6HOe HanpaBaeHue pazpabaTbiBa-
JIOCh B LIEHTPe KOMMbIOTePHOH My3blKU Kopnopauuu [IBM (IBM
Computer Music Center) [175] lanusaem OnneHreiiMmom
(Oppenheim, D.) [149], B uccnenoBatenbckoii rpynne MMM wus
Hunepnannos (Music, Mind, Machine Group) [181], B Llentpe
KOMMbIOTEPHBIX HCcaen0BaHuil My3blKu U akycTuku (Center for
Computer Research in Music and Acoustics (CCRMA)) Ctan-
adopackoro yHuBepcurera [173], I'epxapaom Buamepowm
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(Widmer, G.)[169], cneunaauctomM U3 ABCTPUICKOr0 HayuHO-HC-
C/Ie10BATENbCKOTO0 HHCTUTYTA HCKYCCTBEHHOTO MHTEJJEKTA
(Austrian Research Institute for Artificial Intelligence) [171],
M Y 3TOTO HampaBJieHUs1 OblJ CBOW OCHOBATENb — aMePUKAHCKHH
yuenblii Maundpen Kaaiine (Clynes, M.) [109-113; 180]. Onna-
KO, He UMesl cHavyasa uHpopMaluu o paborax 1pyrux uccaeno-
BaTesei, He 10 KOHIlA MOHUMAasi BCIO CJAOXKHOCTH 3a1auyH, Mbl
CTaJIM UCKATb COOCTBEHHOE pelleHne U, BO3MOXKHO, TTO3TOMY HaM
yablOHyIach yaaua... XoueTcsi BCMOMHUTD CJ0BA BbIA0ILEro-
csl usobperareJs, T0KTopa TeXHHMUECKHX HayK, mpodeccopa
Banepus Karana, moa nHauanom KoTOporo MHe MocyacTAWBH-
Joch paborath B cepennte 80-x: “...cTalKUBasCh ¢ KAKOH-THO0
npo6aeMoH, He TOPOTHUTECh MOACMOTPETh FOTOBOE pelleHue y
JPYTHX, UIIMTE CBOH MyTh W Bbl HABEPHSIKA HaleTe HOBOE pe-
lIeHHe WUJIU TPUBHECeTe HOBU3HY B yiKe CyllecTBylomlee.”

Korna nauanuch Halu 3KCMepUMeHTbI, CO3/1aBAOCh BIIe-
yaTJaeHue, YTO HUKTO He BEPUJ B TO, YTO MOA0OHOTO pojaa Mmpo-
rpaMma MOxKeT ObITb CO3/1aHa, WJIH UTO OHa OyJieT XOTb B KaKOH-
TO CTEMeHHU TMPUToAHa /s MPaKTHUECKOTO ucnoabzoBanus. [1o
KpaliHeil Mepe, mpodeccHoHaNbHble MY3bIKAHTbI BeCbMa CKeNTH-
UyecKH OTHECJIUCh K Hallel 3aTee. TO U MOHSTHO, BeJlb JJIsl TOTO
uTOObl BBECTU B JIEKTPOHHYIO MAPTUTYPY JOTOJHUTENbHYIO HH-
dopmanuio, Kacawulylocss UCTIOJHUTENbCKUX HI0AHCOB, HYXKHO
ObIJIO HAYUUThCS PACMO3HABATH B HEl XapaKTepHble My3blKaJlb-
Hble 00beKTbl — (pasbl, aKKOP/bl, apHeIKH0, MeJOIHUECKHe
JIMHUH, HOTHbIE TPYNMUPOBKU U MpP. H, cCAaMOe IJIaBHOE, HACTPOUTh
CTpOrHe MpaBua-aJropuTMbl, ONpeesiioliie To, KaKuM obpa-
30M 3TH 00'bEKThI JOKHbBI ObITh HCMOMHeHbl. MHbIMY cI0BaMHU,
HaM HY>KHbI OblTH (hOPMaJsibHble MOJETH MY3bIKAJbHbIX 00 BHEKTOB
M TOUHble YKA3aHHUS B IleHTaX, MUJJIMCEKYHIAX U jJelnbenax o
TOM, KaK 3TH 0ObEKTbI JOJKHbI ObITh TPaHCPOPMHUPOBAHBI TPHU
BOCMPOU3BeeHUH apTUTypbl. Ho Bcero sToro He 3HAIOT HU Te-
OpPeTUKH, HU UCTIOMHUTEH... OHUM CJIOBOM — y HAcC He ObLIO HHU-
KaKOr0 MPaKTUUECKOTO OTbITA, HUKAKHUX SKCIIEPUMEHTaNbHbIX pe-
3yJbTATOB ¥ HUKAKOH TEOPHH, TOJbKO OJTHO — IPOMaJIHOE KeJja-
HHMe CO3/1aThb MOJO0OHYIO POrpaMMYy...
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[lepBasi pabGorocnocoOHass Bepcusi mporpaMmbl Style
Enhancer, Mmonenupytoueil My3blKaabHOe HCMOMHEHHUE, MOSBH-
qach B Hauase 1996 rona, mocse 6G€CKOHEUHBIX SKCTIEPUMEHTOB,
npo6 u own60okK. M Bcio ciokHOCTb 3aauk B MOJHOH Mepe BO3-
MOKHO ObIJIO OLLEHHTb JIHLIb TOr/a, Korja 3apaboTanu nepsble
aJrOpUTMbl. B HEKOTOPBIX cayuasx pe3y/abTaT 3HAUMTEIbHO Mpe-
BOCXOJIMJI HALM O’KM/JAHUs, a B IPYTHX MPOAYKT MOJAEIHPOBAHUS
OKa3blBaJsICsl laxKe XyzKe BOCMPOU3BeleHHs He MpeoOpa3oBaHHOM
3JIeKTPOHHON MapTUTYpbl. Bce 3T0 MOKHO Obl10 Obl CPABHUTD C
npoteccom 00yueHust xoabbe uenoBeKonog00Horo poboTa — MHOT-
Jla €ro J1BHKeHUs OblIH MPEBOCXOJHbI, HO ObIIM CaydaH, Korjia
OHU HAMOMMHAJH KaJjaKoe nojobue Moxoaku uemoseka. Takum
00pas3oM, Kakne-To Belll 0Ka3a/Ja0Cch HAMHOrO Mpolie, yeM Buje-
JIUCb BHAuaJje, a Koe-4To cTaJ/lo MpeacTaB/IsaATbCs U BOBCE Hepas-
pewrnMbiM. O1HAKO, B 11€710M HTOr ObII HECOMHEHHO MOJIOXKH-
teabHbIM — KosseKTHBY NTONYX ynanoch cnenath mepByto B
MHpe MpOrpamMMy MOJENHPOBAHHUS HCTIOMHEHHUS, MPHUEM, BbIMOJ-
HUTb €e He TOJbKO KaK CPeJCTBO AJs 9KCMEePHMEHTa, HO Kak
MPOAYKT, MPUTOAHBII AJI51 MAaCCOBOTO MCMOMb30BAHHUS.

Kak 3710 uacto 6biBaeT, aHannu3 npobaembl B 0011eM BUE U
OCMbIC/IEHHE MPAKTHUECKHUX Pe3y/bTaTOB MOXKET MoTpeboBaTh
OoJIbllle BpeMeHH, UeM pelleHne 3a7auyl B UacTHOM cayydae. JLas
MOMCKa MOAX0/Aa U MPAKTHUECKOH peann3alni MeTola MOJe/H-
poBaHMsl, B TAKOM BHJ€, KAK 3TO ObIJIO CleMaH0 B MporpaMmmax
dupmbl NTONYX, norpe6oBanoch 0koso 5 jet. A 1715 nepBoro
TEOPETHUECKOTr0 M3J0KEeHHST MOAX0AA K aHaIu3y JaHHOH mpolJe-
Mbl — 10. M aT0 He cayuailHo, MOCKOJMBKY MOUYTH BCe, UTO ObLIO
HeoO6xoaMMO 3HaTh, 10 jeT Hasan saBasaoCh terra incognito...
MHorue cnelnua/ icTbl CUUTAIOT, UTO TPUCTYNATh K pa3paboTke
MeTO/a, aJAropuT™Ma, MporpaMMbl CJleayeT JHIIb TOrAa, Korjaa
nmeercst Teopust. Ho ouenb yacTo mpakTHueckas 3ajaaua MnosB-
JISIeTCs1 ellle 10 TOro, KakK CO31aeTcsl TeOPHsl, U UCCAe0BaATENAM
MPUXOAUTCS UCKATh pelleHre MeTonoM npob u omnbok. [locae
OJIHOTO M3 CeMHHapoB, npoxoausux BecHoil 2002 UBMuMID
CO PAH, aBrop HacTosilllell KHUTH CTaJ CBUAeTeNeM 06pa3Ho-
ro KOMMeHTapus 3aBeayioutero Kacenpo# napasnenbHbiX KOM-
nbloTepHblx TexHosoruil B HI'TY, npodeccopa, B. 9. Masnbliuku-
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Ha, TPOSIBUBILErO SIBHBIH HHTEpec K MpobJaemMe MOAeIUPOBAHHUS
My3bIKa/JIbHOTO HcnomHenusi. Paceykaas o mpobaemMax pacrnosna-
BaHusi 06Pa3oB U JOCTOMHCTBAX MeTOJa “aHafan3a yepe3 CHH-
te3”, Buktop DMMaHyus0BuU OTMETHJI: “... pelliasi 3ajauy mne-
pelBUKeHUsI B paiioHe pekrn AMa30HKH, Mbl MOTJIH Obl MITATh-
Csl CO371aTh MaTeMaTHUECKYI0 MOJeJb JKYHTJeH, BIIOTh 10
Ka» 10 BETOUKH U caMOH MaJsol Kouku. Ho 310 Obln0 Obl paB-
HOCHJBHO TOMY, 4TOObI 3aac(anbTHPOBATH BCIO TEPPUTOPHIO,
uTO abCOMIOTHO HeBO3MOKHO. [Ipolie HAWTH OAHOrO WK ABYX
MPOBOJHUKOB, 3HAIOUIHX YAaCTh MECTHOCTH WJIH CAMHM CTaTh
NpoBOAHUKAMHU. Tak Mbl MOr/IM Obl MPOHTH MapUIpyT U cOCTa-
BUTb €ro OmMUcaHue, Mojieab. DTO BO3MOXKHO, U 3TO MOIJO Obl
ObITb pelleHrueM 3agad...”

Teneps, 10 qeT cnycTsi, aBTOp MOXKeT C yBePEeHHOCTbIO CKa-
3aThb, UTO Mbl 3Hae€M KOe-4TO O TOM, KaK pacrno3HaBaTb MYy3bl-
KaJbHble 0OBEKThl B 3JIEKTPOHHOH MapTUType U O TOM, Kak rnpe-
00pa30BbIBATH UX C 11eJIbI0 MpeaHusl BOCTPOU3BEEHUIO MY3bl-
KaJAbHOH BbIpa3uTeNnbHOCTH. Mbl HMeeM HeKOTOPHIH
MOJIOXKUTENbHbIH MPAKTUUECKUH OMbIT, YTOOBI MOMBITATHCS BbIC-
TpauBaTh OOUIMI aHau3 MPOOIEeMbl MOJENUPOBAHUS HUCTOTHE-
HHUsl, 000CHOBBIBAThL MOUCK MOJX0/A K pellieHuIo 3a1auu U 1aBaTh
OLIEHKY BO3MOXKHOCTSIM U OrpaHUUEeHUSIM BbIOPpAHHOTO METO/A.
Bce atu Bonpochkl U IBASIIOTCS COlep:KaHUeM HACTOsIIled KHUTH.
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bnaronapuoctu

ABTOp cuMTaeT CBOUM J0JTOM BbIPA3UTh HCKPEHHIOW 6J1aro-
JapHOCTb KOJIJIeraM, HCCae10BaTe/IsIM, HHKeHepaM, My3blKaH-
TaMm, KypHaJaucTaM, MeHeKepaM, MpeanpuHUMaTeNsiM, 1py3b-
SIM 1 3HAKOMBIM, KOTOPbIe B Pa3HOH CTeMeHH MOBAUSIN Ha Gop-
MHpOBaHHe €ero B3rJASA0B B pycae paspabaTeiBaeMoi
npo6seMaTHKH UM TaK UM MHaue OblIM MPUUACTHBI K UCCIE10-
BatenbckuM npoektraMm NTONYX:

Eseenuio IN'eopeuesuuy I'ypenxo, pekropy HoBocubupckon
KOHCEepPBATOPHH, Tpoeccopy, BbIAAIOIIEMYCS esITeNio B cdepe
KYJbTypbl, TPEKPACHOMY OPraHH3aTOPy, B Te€UeHHEe MHOTHX JeT
MpOSIBISIONIEMY HCKPEHHUH HHTepec H obecrneuynBaloleMy mnoji-
nepxky B uceaenoanusgx NTONYX;

Muxauary 3omosy, Baadumupy [lexanckomy, Barepuro
Kaeany v Heopro [lecmepesy, moja YbUM HAuaJOM aBTOP UMeEJ
yecTh paboOTaTh, © KOTOPbIX HCKPEHHO CUMTAET CBOMMH HACTAB-
HUKaMHU;

Eseenuro Komaposy w Arexcandpy ['ycesy, COTpyIHUKAM
NTONYX, crossBimium y ncrokoB pazpaborku Style Enhancer,
MPOBOAMBIINM MepPBble IKCTIEPUMEHTbl U aHAJIN3 aKyCTHUECKUX
M 3JEKTPOHHBIX MY3bIKa/JAbHbIX 00pPA3I0B C 11€1bI0 BbISBAECHHUS
npaBus ucnonHenust Ha npuMepe “Kanpuca [Taranunn Ne 167,
CTaBILIEr0 B HEKOTOPOM CMbICJIE CUMBOJIOM MPOrpaMMHOro obec-
neuenuss NTONYX u 10 cux mop sIBASIOLIETOCS JAOCTAaTOYHO
CJIOKHBIM MPOU3BEJeHHEeM Il aHaanu3a U npeoOdpasoBaHus;

Anmony I'ypenko, TaJTaHTIUBOMY TPOrpaMMHUCTY, MPHUJIO-
JKUBLLIEMY TPOMajiHble YCUJIHUS 151 CO3aHUsl HECKONBbKUX BepCHH
nporpammbl Style Enhancer 1o Toro, Kak cta/go BO3MOXKHBIM ee
npejacTaB/aeHUe PsIOBOMY TOIb30BATEIO;

Cepeero Yeavouesy, 1pyry u COpaTHUKY, MEPBOMY Mporpam-
MHCTY Kadeapbl KommnbioTepusainu HoBocubupckoit koncepsa-
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TopuH, B3sBIeMy Ha ceOs1 pykoBoacTtBo NTONYX B 1997 rony,
obecreyuBlIeMy CTaOUIbHOE SKOHOMHUYECKOE pa3BUTHE KOJIJIEK-
THBA U MPOAOJKEHHE UCCeT0BAHNN;

Pasu /lammampeiis, amepuKaHCKOMYy yueHOMY, OU3HecMme-
HY U My3blKaHTy, OJaroaaps nojaiepKKe U y4acTHIO KOTOPOro
CTaJsa BO3MOXKHOW 3aMUCh U BBIMYCK MEPBOro B MUPe MY3blKaJ/b-
HOro anbOOMa, CO3/1aHHOrO € MOMOIILbIO TeXHOJOTHU MOJEIUPOBa-
HHUS MCMOJHEeHUS,

Ocob6asi 6maronaproctb Apkaduro 'eopeuesuuy Muxaiiren-
Ko, mpodeccopy HoBocubupckoii KoHcepBaTOpHUM, HAYYHOMY
pelaKToOpy HacTosillell MoOHOrpaduu, OAHOMY K3 MePBbIX MPerno-
nasarteseit HoBocubupckoil KoHcepBaTOPUH, OCBOUBILIEMY U Ha-
yapmemy npuMmensith Style Enhancer;

Ortnenbnas 6aaronapuoctb Oavee JIynesoil, My3bIKOBeLY,
KoHCcyabTaHTy NTONYX mo My3bIKaJbHO-TEOPETHUECKUM BOTI-
pocaM, BbIMOJHUBIIEH CTHAHCTHYECKYIO KOPPEKLHIO TeKCTa MO-
HOrpaguu, uTo cesnano ero 6o/aee alanTUHPOBAHHBIM JIJIsT MY3bl-
KaHTa;

Takxe 6maronapuoctu S. Allen, D. Baasko, M. Banz,
D. Baron, J. Bartelt, R. Bielik, P. Bloemendaal, S. Garrigus,
A. Gibson, L. Gorven, [. Grant, D. Hallock, G. Hendershott,
D. Kelly, K. -N. Kim, R. Lesser, T. Matsuda, J. Ortiz,
J. Peschetz, R. Prasad, F. Rossi, R. Rowan, M. Saether,
J. Silzle, C. Sullivan, M. Ulrich, J. Vernon, M. Walker,
[. Waugh, E. Andpusnosy, M. baeuposoti, O. bazanosoll,
H. bawcanosy, A. Baruykony, A. I'pexosy, H. I'pueopuvesoll,
K. l'ysesy, B. Kokaauny, A. Kowruny, A. Kysaesy, K. Kypae-
ne, O. Jlasapesckomy, H. Jlanmyam, B. Masenycy, B. Makyxe,
B. Mapkosoii, A. Menmiwokosy, E. Mysoiwenko, B. Mypuny,
O. llak, A. [lymuauny, /. Pasunkuny, 1O. Paecy, JI. Pobycmo-
soil, C. Tkauenko, E. Touuakuwnoti, E. Tyesy, K. ¥Ycmunosy,
H. domuenxosy, I1. Hoikuny, 0. lllubanosy, B. [llurosy,
b. [llunouny, I1. IOkeuesy, A. Sl posuxosoii.
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BBenenune

BripasurenbHocTh siasieTcs 6ecCnopHbIM (PEHOMEHOM MY3bl-
KM, ee 0coObIM CcBOHCTBOM. MccmenoBanust BeIpa3uTeabHOCTH
MOJATBEPIKAAI0T BAXKHOCTb U3YUEHUS STOTO SIBJAEHUS HE TONbKO
JIIS1 MY3bIKaJbHOH HAayKH U BCeX 0OMacTeld My3bIKaJabHOH es-
TeJbHOCTH, HO U /ISl HEMY3bIKAJbHBIX AUCHHUIINH: aKYCTHKH,
MCHUXOJOTHH, PUI0cODUH, SCTeTUKHU U Apyrux [3; 8; 13; 23; 37;
39; 47; 46; 51; 60; 61; 68; 73; 83; 88; 98; 100; 153; 176]. I'. Bun-
mep (Widmer, G.), aBCTpUHCKHUI yUueHbIH, U3BECTHBIH Crelua-
JIUCT B 06/1ACTH UCKYCCTBEHHOTO UHTE/IEKTa, TOCBATUBILUH Psijl
CBOMX MCCJIE0BAHUN (DEHOMEHY MY3bIKaJbHOH BbIPa3UTeJIbHOCTH,
B OJIHOH M3 CBOMX pabOT oTMeuaeT: “BripaguTtenbHasi MHTEppe-
TalKs ¥ UCTOJHEHHEe HAMHCAHHOH MY3bIKH MpeaCTaBJ/sieT 1eHT-
pasabHbIf HHTEpeC B My3blKaJ/JAbHbIX HCCAeI0BAHUAX... Bboipasu-
TeJbHOe HUCMOJHEHHE 3TO MOCTOSIHHAS TeMa XY/I10KeCTBEHHbIX
COBETOB M MY3bIKaJbHO-TEOpPETHUECKHX aHa/au30B. He yauBuresn-
HO, 4YTO TAKOH HHTepec BJOXHOB/SIET HA HUCCAe0BaHue popMab-
HbIX MOJIeJIell, KOTOpble MOXKHO MOMBbITATLCS OTOXKJIECTBUTh C pe-
TyJUPOBAHUEM MEXaHHU3MOB JieXKallUX B OCHOBE MY3bIKaJbHOM
BbipaguteabHocTu” [169].

MHorouncieHHble NOMNBITKH U3YUeHUS TPUPOJIBI ITOTO SIBJIE-
HUS TIOKA3aJId He TOJbKO €ro Upe3BbluaiiHyI0 CI0KHOCTb, 00ycC-
JIOBJIEHHOCTb MHOYKE€CTBOM OO'bEKTHBHBIX U CYO'beKTHBHbBIX MpeJl-
MOCBIIOK, HO U HEBO3MOXKHOCTb €r0 CTPOroro HayuHOro aHaau3a
B paMKax OJHOH TeopeTHuecKol nucuunaunbl. M neficTBuTeNb-
HO, HH KOJIMUEeCTBEHHbIH, HU KaueCTBeHHbIH MOJIX0J B aHaJ/H13e He
MO3BOJISIIOT OTBETUTH HA IVIaBHbIH BOMPOC — B ueM MpHUpojaa 1aH-
Horo c¢enomena. [lo ciosam lO. Parca, nuasectHoro oreuectBeH-
HOTO UCCJIe0BAaTeNs], MOCBATUBINEr0 ceOst H3YUeHHI0 KaK aKyc-
THUECKUX U HHTOHAIMOHHBIX IBJE€HHH C UCMONb30BAHUEM TOUHBIX
METOJI0B, TaK U pazpaboTKe 00I1EMETO]0J0THUECKUX BOTIPOCOB
MY3bIKO3HaHHUsl, 06a crnocoba CTpasaloT cepbe3HbIMU HeJ0CTaT-
kamu: “KBaHTHTATHUBHbBII MOAXOJ HUKOTA B MPUHILUIIE HE TO3BO-
JIUT YJIOBUTb TePeX0J OJHOTO KauecTBa B JPYroe; KBaJuTATHUB-
Hblil )Ke — He MO3BOJIsIeT MO3HATh KOJHUECTBEHHYIO CTOPOHY
NposiBJeHUsT 11e70r0. Mbl MOXKeM 3aMepUTh BCe, UTO HAM HYX-
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HO, C KaKOH YTrOJHO TOUHOCTbIO, HO Mbl HUKOT/Jla He y3HaeM M3
TUX 3aMepPOB, KAKOe KOJIMUECTBO HYKHO /151 CO3[1aHUST UCKOMO-
ro kauectna’ [74].

CraBsi BbIpa3uTeJbHOCTh HA 0C000€ MECTO, U OTIpejlesisl ee
KaK MpHUCyllee My3blKe CBOHCTBO, Mbl He MOXKeM BCJeJ 3a JpY-
THMH MCCJIeI0BATeNAMHU He 00paTUThCA K BOMPOCAM COLLMANbHOM
(OYHKIIMH MY3bIKH, ee cnelndpuuecKol 23viK080L npupodol 0 ee
poJIM Kak cpedcmea KOMMYyHUKayui. Xopolo U3BeCTHA HEOIHO3-
HAUYHOCTb OTHOLUEHMS HccaeaoBaTesnell K (yHLaMeHTaAbHbIM
BOMpPOCaM MYy3blKaJbHOH MPUPOAbL. [JrMameTpanbHO NPOTUBOMO-
JIOKHBIE B3IVISI/Ibl YUEHBIX HA OJTHO M TO Ke siBJIeHHe, KaK M He-
JI0OBepHe K MOAX0AaM, B KOTOPbIX aHAJHU3 MY3bIKaJIbHbIX SIBJCHHU
BBbIMOJHACTCH CPEJACTBAMHU HEMY3blKaJbHOH HAayKH, BMOJHE
oObsicHuMbl. Ho B Halewm cayuae, Kak, MoxKaJayd, HU B KaKOM
JIPYroM, aKIEHT J0JKeH ObIThb ClelaH Ha K8AHMUMAMUBHbLL
MOAXOMA, 00 1Jisl HAac 6oJiee BaXKHbI CTPOrue, (popMaJsbHble CBe-
JIeHUs, Kacatouluecss NpUPOabl MY3bIKH U ee geHoMeHa. MX B
MY3bIKaJbHOH HAayKe HAaKOMJIEHO MOKa He TaK MHOro. Takux cse-
JleHUH 0 My3blKe MaJo U B Apyrux odaactsx 3Hanuid. Ciaenosa-
TeJIbHO, Halllell 3a1avell siBJasieTcsl MOMnbITKa yuecTb Bce, YTO Ka-
caetcsl popManbHON CTOPOHbBI SIBJAEHHUST BbIPA3UTENbHOCTH.

Paspaborka nmoaxona K MoJaeJqMpOBaHUIO Mpolecca uc-
MOJHEHUsI B KOMIbIOTEPHONU MporpamMMe He MOXKeT OMUPaThCs
Ha HEeCTPOrue CBeJeHHUs WJAM Ha HHPOPMAILUIO OMUCATENbHO-
ro xapakrepa. Ha kakom Obl ypoBHe, ¢ KAKUMHU Obl ynpolie-
HUSIMM U OTpaHUUYEHUSIMU He CTaBUJ/JIach 3ajauya MOJeIUpPOBa-
HUSI UCMOJHEHUS], oHa TpeOyeT GopMaabHOro npeacTaBaeHus
MojeanpyeMoro npoiecca. M B Halem uccae0BaHUU Mbl He
cMOKeM OOOUTH CTOPOHOMH Takue BOMPOCHI, KaK popmanvHoLil
Kpumepuil 8olpasumensbvHocmu U Gopmarudayus ucnoAHU-
meavcKol modeau.

C TOYKM 3peHHUs] pacCMaTPUBAEMOro HAMHU MY3blKaJbHOTO
(beHOMeHa, cCoBepUIEHHO 0COOEHHBIM MPU3HAKOM 06Ja1aloT TeX-
HOJIOTHH KOMIBIOTEPHOTO CO3/1aHUSl U BOCTIPOU3BEIEHUST MY3bIKH.
B Hux, uTo He mapajokcaJabHO, @ BMOJHE 3aKOHOMEPHO, OTCYT-
CTBYET MCMONHUTENbCKUI hakTop. Ha nepBblil B3rysia 310 yTBEp-
JKJeHHe MOXKeT Ka3aTbCsl eC/d He JIOXKHbIM, TO HECKOMbKO KaTe-
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ropuunbiM. Ho B 1eficTBUTENbHOCTH OHO OYeHb GJHM3KO K MpaB-
Jie, TOCKOJIbKY 371eCb Mbl Ha0J/I10/1aeM sIBHOE HapylIeHHe K1acCH-
4eCcKOH cXeMbl My3blKaJbHOH KOMMYHUKALHUU: KOMNOZUMOD —
MeKcm — UCNOAHUMEeNb — 38y4aujee npoussederue — cAyuwa-
meano.

Kommnosutop, ucrnosnb3yst KOMMbIOTEp AJs1 CO3/1aHUsT MPOU3Be-
JIeHMsl, BBOJUT B TPOrpamMMy HOTHBIH TEKCT, KOTOPbIH 3aTeM BOC-
MPOU3BOAMTCS 3BYKOCHHTE3UPYIOLUM ycTporicTBoM. Kak BuaHo,
B KOMMBIOTEPHOH TEXHOJOTHH B CXeMe MY3blKa/JbHOH KOMMYHHU-
KallUd OTCYTCTBYET TaKoe Upe3BblUaiiHO BarKHOE 3BEHO, KaK MC-
noanutenb. He Oyner mpexaeBpeMeHHBIM yTBEpIKaAeHHE, UTO
3/1eCh Mbl CTAJKMBaeMCsi ¢ MCK/IIOUeHHeM TJIaBHOTO (hakTopa, BO
MHOTOM 06ecreunBalollero BblpasuTeabHOCTb MY3biKU. bes nc-
MOJTHUTEJIS OHA BOOOIIE He MOXKET TMOSIBUTHCS, & CIH U MOSIBJIS-
eTcsl, ToO He MOKeT 06J1a7laThb BbIPAa3UTEJNbHBIMH CBOHCTBAMHU.
Korna paccmartpuBaioTcsi JHlIb BHELIHE MOX0KHeE MPOLECCh
BOCMPOU3BeAeHUS (POHOTPAMM KHBOTO UCMOJHEHHUS] U BOCIPOU3-
BeJIeHHS MheChl KOMMbIOTEPOM, Mbl HE MOXKEM He MPHU3HATh, YTO
B MepBOM cjayuae (GakTOP HUCMOJHUTENsS MPUCYTCTBYeET, U pe-
3yJIbTAT 3TOTO IBHO OTPaKeH U 3a(pUKCHPOBAH B 3BYKOBOI 3amu-
CH, @ BO BTOPOM — 3TOro (haktopa Her.

KoHeuHo, KOMNO3UTOP, CO3/1AIOLIHI TTPOU3BEIEHHE C TOMO-
1IbI0 KOMMBIOTEPA, HMEET BO3MOXKHOCTb BBECTH B 3JEKTPOHHYIO
napTUTYpPy, TOUHEEe B MPOrpaMMmy, OnpeeeHHble HCTOTHUTENb-
ckue HroaHcbl. OHAKO, 3TH BO3MOXKHOCTH KOMMO3UTOpPA HECOU3-
MEpPUMO MaJjbl B CPABHEHHH C T€M, UTO MOJBJIACTHO KUBOMY
UCTIOJTHUTENI0 — HEeMOCPEeACTBEHHOMY UHTEPNPETATOPY HOTHOTO
Tekcra. ['oBopsi 0 posin MysbikaHTa-ucnoanuress, 0. Parc orme-
yaetr: “HMcnomnuresnb obmanaer KoaoccanbHOH BAACTbIO B MYy3bl-
KaJIbHOM MHpPE€; MOXKeT BO3BbICUTb KOMIIO3UTOPA, MOXKET U yHHU-
3UTh €ro, — Jlake MPOCTO YHUUTOKUTh CBOUM HCIOJHEHHEM Ta-
JaHTauBOe mpousBenerre. OH MepBbIM cO3/aeT 3BydaHue, TO
€CTb MY3bIKY, OH TIEPBbIM OCMbICIUBAET TaHHOE KOMIO3UTOPOM,
BXOJIUT B CMbIC/I CO3JIaHHOTO, OlleHUBaeT, peanudyetr’ [74]. 3na-
UyeHHue KUBOTO UCMOJHUTE/SI B TPAJAUIIMOHHON MYy3bIKe OUEBHJIHO,
1 TeM GoJsiee yIUBUTENbHBIM OKA3bIBAETCS TO, UTO B 3J€KTPOHHOM
MY3blKe UCMOJHUTEJS1, 0 CYyTH, HeT.
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JlocTHKeHre My3blKaJbHONW BbIPA3UTENbHOCTH B KOMIbIOTEP-
HbIX TEXHOJOTHSIX IO CUX MOP ObILI0 BO3MOXKHO JHIIb HA MYTH
CTPOroro, MOlaroBOro BBeJEHHUsI B MPOrpaMMy HCIOMHUTENbCKUX
HioancoB. MIHbIMU c0BaMH, B KOMNbIOTEPHONH TEXHOJOTHH Mbl
MOKEM HaJIesIThCsl Ha KAKOH-THO0 YCAOBHO YA0BJIETBOPUTENbHbBIN
pe3yJ/bTat, ecad MOMbITaeMCsl MPeACTaBUTh KUBOH MPOILECC MH-
TOHUPOBAHHUS B BUJE KOMAHO U napamempos ucnoirenus. Ko-
HEUHO, TaKOH MOJXO/ MOXKET CTaTh TBOPUECKUM METOJ0M CaMOro
komnosutopa. OnHaKo, B CHJIy CBOeH KpalHe HU3KOH MPOU3BOIH-
TEeJTbHOCTH OH, CKOpee BCero, He MpHUBeeT K CO3/1aHHI0 Yero-To
JEHCTBUTENBHO BbIPA3UTENbHOTO. HH KOMMO3UTOP, HU HCCae10BaA-
Tesb, HU CaM UCMOJHHUTENb He B COCTOSIHUU Pa3bsiTh UHTYHUTHUB-
HbIH, TOHKO OPraHU30BAHHBIN, CIOXKHBIH U LEJOCTHBIA Mpolece
JKMBOTO HHTOHHPOBAHUS HA COCTABJSIIONLNE, TPUTOLHbBIE JIJIST TPO-
rpaMMHPOBAHUS UCTOMHEHUSI.

MMeHHO C/TI0XKHOCTH B IOCTHXKEHHUH MY3blKaJbHOW Bhipasu-
TeJbHOCTH B KOMMbIOTEPHBIX MPOU3BEIEHUSIX U OTCYTCTBHE B
KOMTbIOTEPHON TEXHOJOTMHU UCMOJHUTENBCKOTO (haKTOPa MOATOJ-
KHYJIH KOMIMO3UTOPOB K MOUCKY HETPaJHLMOHHBIX BbIpA3UTENb-
HbIX CPeJICTB U pazpaboTKe HOBbIX KOMMO3UTOPCKHUX TEXHHUK.
Mya3biKkanbHble MPOU3BENEHHS, CO3/laHHbIe B Pe3yabTaTe TaKHX
MOUCKOB, HECOMHEHHO pacIlMPUIN 00OLeCTBEHHbIe B3IJIsSIbl Ha
MY3bIKY BOOOILE U MY3bIKAJbHYI0 BbIPA3UTENbHOCTb B YACTHOCTH.
MaccoBoe colnaabHoe GyHKILMOHUPOBAHHE MY3bIKH, CO3/aHHON
C MOMOILbIO KOMIMbIOTEPHOH TEXHOJOTHH, PUBEIO K (OPpMHUPOBA-
HUIO HOBBIX MY3bIKaJ/JbHbIX 3CTeTHUECKUX HOPM. KommnbioTepHble
npousBeieHusl OblIM MPU3HAHBI MY3bIKOH, HO /ISl Hee HalUJIUCh
SMUTEThl, KOTOPbIE ¢ TPYIOM MOIJIH ObITb MPUMEHEHbI K JYULIHM
1 HauboJsee XapakTepHblM o6pa3uaM My3blKM TPaaHLMOHHOM.
Mamunnas Mysblka COBePILEHHO CIpaBeJIMBO MOJyuHaa onpe-
JleJIeHHe “KOCMHUUECKOH, MEXaHUCTUUHOH, HeXKUBOH~, UHBIMH CJIO-
BaMH — OECUYBCTBEHHOH WK Oe31YyIIHON.

Bwmecre ¢ Tem, He CTOUT FOBOPUTb U O MOJHOM OTCYTCTBHUHU
BbIPA3UTEAbHOCTH B KOMIbIOTEPHBIX MPOU3BEACHUSX. DTUX MPO-
M3BeJleHU Il 0UeHb MHOTO U OHU OueHb pasHble. Ho MysbikanbHas
BbIPa3UTEAbHOCTb B HUX dpyeas. OHa He Ta, KOTOpasi MpUCYLLa
JKUBOH My3blKe, MOPOKAaeMOH HCMOMHUTENEM B MPOLECcCce KUBO-
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ro MHTOHHPOBAHHUA M OMHUpPAaoUledcs Ha OMNbIT, HAKOTIJICHHBIH 3a
CTOJIETHUS] BCEH MY3bIKAJbHOH KyJabTypoid. M1 To 06CTOATENbCTBO,
4TO B KOMMbIOTEPHOH TE€XHOJOTHH OTCYTCTBYET UCTIOJIHUTENbCKHUH
(akTop, He NeaaeT KOMNbIOTEePHbIE MbeChbl MPOJYKTOM TOJIbKO
MaTeMaTHUYeCKHUX BbluMcaeHUH. [lake B ciayyae mpuUMeHeHUs
ABTOMATHUECKHX aJTOPUTMOB MOPOXKIACHHS MEJOJUN UM aKKOM-
MaHeMeHTa, TVIaBHOH JeACTBYIOILEH (PUTYPOH B CO3MaHUU MPOU3-
BEJIeHHUSl OCTaeTCs YeJ0BeK — KOMMO3UTOP, apaHKUPOBLLIUK HJIH
NpOrpaMMHCT, COCTABUBILKUN AaHHbIA anroputm. MimMenno veso-
BEK, HCMOJb3ysl COOCTBEHHbIH MY3bIKaJbHbIH OMNbIT U HHTYHLHIO,
TBOPUECKH MPUMEHSIET HOBbIH, HA 3TOT pa3 3/JeKTPOHHbIH My3bl-
KaJbHblfl HHCTPYMEHTAapHUi, HEeCeT MOJHYK OTBETCTBEHHOCTb 3a
KOHEUHbIH, XyJ0KEeCTBEHHbIH pPe3yabTaT, MPeAbABASIEMbIH UM
CJIyLIATEIO.

KaxeTcs oueHb CHMOTOMATHYHBIM TO 0OCTOATENBCTBO, YTO
MHTEpeC K SBJACHUIO MY3bIKa/JbHOH BbIpA3UTEIbHOCTH BHOBb BO3-
HUKaeT Tenepb He TONbKO KakK MOTPeOHOCTb MY3bIKaJbHOH HAYKH
¥ TPAJMLHUOHHBIX 00/acTell My3blKaJbHON 1€ATEeNbHOCTH B HOBBIX
1 6oJiee TOUHBIX TaHHbIX, @ KaK He0OXOJAMMOCTb pellleHUs CyTry-
60 MpaKTHYECKUX NPpoOJIeM B Pa3BUTHH KOMIbIOTEPHbIX MY3bl-
KaJbHbIX TEXHOJOTHH.

deHoMeH MY3blKaJbHOH BbIpa3UTeIbHOCTH MPHUBIEKAET HHKe-
HEePHYIO0 MbIC/Ib OueHb 1aBHO. OHAKO TOMBKO cefiuac, Korjna npak-
TUKA MPUMEHEHHUS JeKTPOHHbIX CPEJCTB B My3blKe HAaCUMTbIBACT
y2Ke MOUTH CTOJIeTHe, KarXKeTCsl BO3MOKHOI MOMbITKA MepeHoca B
3JIEKTPOHHbIE CPEeICTBA OCHOBHBIX 3aKOHOMEPHOCTEH BbIpa3UTe/b-
HOTO UCTOJHEHHS], HAKOMJIEHHbIX TPaJAHIHOHHON MY3biKOH. CHHTe-
3aTOpbl 3ByKa U KOMIbIOTEPHbIE MYy3blKaJbHble MPOrpaMMbl CTAIH
HACTOMBKO JIOCTYTHbI, UTO MYy3bIKa/JbHOE TBOPUYECTBO C UCMOIb30BA-
HUEM HOBbIX TEXHOJIOTHH Tenepb SIBASETCS YAeJ0M He TOMbKO OT-
JIeIbHBIX KOMIMO3UTOPOB-MPo(eccCHOHa 0B, a MHOTOUUCIEHHOH “ap-
MUK MY3bIKAHTOB M Jtooutenei. M cefiuac smekTpoHHasi TexHuka
yalle UCMoJb3yeTcsl B CO3JlaHUM He CrelnaabHbIX KOMIbIOTEPHbIX
MPOU3BE/IeHUH, a COBEPIIEHHO PAa3HOOOpa3HOH MY3bIKH: OT MOMY-
JIIPHON 10 CUM(OHUUECKON HUJIM UMEIOLLeH (POIbKIOPHYIO OCHOBY.

3a noc/aepHue N1eCATUNETHS 3JeKTPOHHOE MYy3blKaJabHOE 000-
pyJoBaHHe MpeTeprneso KauecTBEHHble U3MeHeHHUsl, 0COOEHHO
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3aMeTHble B TeMOPOBOH, 3ByKOBOH nanutpe. Tenepb Kaertcs,
YTO HU B MPUPOJIE, HH B UbEM-TO BOOOpaAKEHUH He MOXKeT ObITh
TaKOTO 3BYKOBOTO 00bEKTa, KOTOPBIH HeJb351 ObLI0 Obl CUHTE3UPO-
BAaTh C MOMOLIbBIO 3JEKTPOHHBIX CPEJCTB UM CKOMIUAUPOBATH U3
00'beKTOB peanibHo 3Bydaliux. Ho Bce 3TO 3/€KTPOHHOE 3BYKOBOE
6oratcTBo, Kak 1 20-30 sieT Haszan, HEOCTYTHO /s THOKOTO, Ore-
pPaTUBHOTO yrnpaBjaeHust U 3QPEKTUBHONO UCTIOJHUTEIbCKOTO BO3-
nedcTBUsl. AHAIU3 3JeKTPOHHDBIX KOMTO3HIIHi, HATTHCAHHBIX B Tpa-
JMIIMOHHBIX KAaHpaX, MOKA3bIBAET, UTO JEKTPOHHAS MAPTUTYypA,
NMOCTPOEHHAs! MO0 3aKOHAM MY3bIKAJbHOW TPAMMATHKH M BOCIPO-
M3BeJeHHAasl JlaXKe caMbIMH COBePIIEHHbIMH TeMOpamu, Oe3 BBe-
JIeHUS] B HEe epaMMamuKy 8oLpa3umeAbHOCHIL, TTOPOKIaeMON Hc-
NoJHUTENEeM, ellle He 00pasyeT TO, YTO MPHUHSTO HA3bIBATH MY3bl-
koil. M ecsin co3nanue 37MeKTPOHHBIX KOMMO3UIIMH CTAM0 CTOJb
MAaCCOBbIM SIBJIEHHEM, €CJIH OHH MOKPbIBAIOT COOOH TAKOU HIHPO-
KUH CMEeKTP MY3blKaJbHbIX XKAHPOB U CTHUJEH, TO CTAHOBUTCS
SICHBIM CTpeMJieHre pazpaboTUMKOB KOMMbIOTEPHbBIX TEXHOJOTHH
K 3aUMCTBOBAHHUIO TPaJUIMOHHOTO UHTOHAIIMOHHOTO OMbITA.
Jlaxe nepBble, HeOOJbILIKHE, HO YIauHble IArd B 3TOM Hamnpas-
JIEHUU JIOJI2KHbI 1aTh HOBbIH UMMYJ/JAbC B PA3BUTHH TOUHBIX METO-
JI0OB B MY3bIKO3HAHUH, MO3BOJUTb MHOTOKPATHO YCUJIUTb MOTEH-
MaJ 3JeKTPOHHBIX TEXHOJOTHH, cleNaTh 3JeKTPOHHbIH HHCTPY-
MeHTapuil OoJsiee MPUTOAHBIM JJ5 pPelleHUsT He TOJbKO
Cepbe3HbIX HCCAe0BATENbCKUX, HO U XY10KECTBEHHbIX MY3bl-
KaJbHBIX 3ajau.

ABTop MoHOrpaduu, 60see ABaAILATH JeT 3aHUMAsICh UJ€0-
JIOTHEH MPOeKTUPOBAHUS MY3blKAJbHbIX KOMIbIOTEPHbBIX MPO-
rpaMM M 3JeKTPOHHOr0 060pPY10BaHHUs, BUAUT OOJblIME MEepCrek-
THUBbI B MCCIE0OBAHUU (peHOMEeHA MY3blKaJAbHOH BbIpa3UuTeIbHO-
CTH C UCMONb30BAHUEM METO/la KOMIbIOTEPHOIO MOJLENTHPOBAHUS
MCTOJMHEHUST UK “aHanu3a yepe3 cuHTe3” . Mbl TOTOBbI MOMTHOC-
ThIO corjiacuthbes ¢ yreepxkaenuem [. Buamepa (Widmer, G.),
4TO “BO3MOKHOCTb SMMUPHUUECKON MPOBEPKH OCHOBHbBIX MY3bl-
KaJIbHbIX TEOPUH C MOMOLLbIO UCKYCCTBEHHOTO HHTEJJIEKTa 1aeT
MY3bIKaJbHOH HayKe HOBYIO MeTonooruto” [169].

Hacrosiiass kHura — npeaBapuTeabHbId UTOI HAYUHOU U
npakTHUYecKo# paboThbl, co3atolel YCA0BUS A5 AadbHeHIINX
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HayuHbIX HCCIE0BAHUN U 3KCTepuMeHTOB. Ee 1enb — npeacras-
JIeHHe TePBUUHBIX MOJAXOA0B K pelleHHio 3a1aud MOJeTMPOBAHUS
MY3bIKaJbHOTO HCIOJHEHHUS.

B kauecTBe npeaMeTa uccaea0BaHus OblIM H3OpaHbI:

a) MOJAXOJ K KOMAbIOMEPHOMY MOOEAUPOBAHUIO UCHOAHU-
MenbCKUX NPUEMOB MY3bIKAAbHOL BbLPAZUMEAbHOCTU,

6) BOMPOC O CAMOH B803MOHMHOCHIU MOOCAUPOBAKUSL NPOUEC-
ca MY36IKANbHORO UCNOAHEHU HA COBPEMEHHOM 3Tare pa3BUTHS
HAayKH M TEXHOJOTHH.

M 310 He cayuaiino. YxKe HECKOIbKO JeCATHAETHH MEeTO/Ibl
KOMTIBIOTEPHOTO MOJIEMHPOBAHUS HAXOAAT WIMPOKOe MPUMEHeHHe
B pPa3JUUHBIX cepax AesiTeJbHOCTH yemoBeka. MoKHO yTBep K-
JaTh, YTO CaMO MPUMEHEeHHe KOMIMbIOTepa BO MHOTHX 00J1acTsIX
HEBO3MOXKHO 6e3 pazpaboTKH Mojened U ynpaBaeHUS UMH —
MPOTOTHMIAMHU PeasbHbIX (MM HepeanbHbIX) 00bEKTOB. DTO 0CO-
6eHHO 3aMeTHO B 00/1aCTH CHHTe3a rpaduueckuX U 3BYKOBBIX
00BbEKTOB € MOMOILbIO KOMMbloTepa. [IpumeuartenbHo To, 4TO
MY3blKaJ/JbHble 00BEKThI B MpoLecce MOAENHPOBAHUS BbISIBJSIOT
UCKJIOUUTeNbHble cBoicTBa. Kak ormeuaer P. 3apunos, My3bl-
Ka obsanaer “BecbMa BaxKHOH 0COOEHHOCTbIO, KOTOpasi C TOUKH
3peHHsT BO3MOXKHOCTEH MOJETUPOBAHUS BbITOJHO OTJIHUAET €€ OT
Npyrux BuaoB uckycers” [38]. On ykasbiBaer Ha crniellupuueckoe
CBOHWCTBO MY3bIKa/JbHOTO MPOU3BeeHHSs, Oaar01apsi KOTOPOMY
nocjaenHee “orpaxKaetr NeHCTBUTENbHOCTb OMBACHEHHO OT TOU-
HOTO M300parKeHUsl KOHKPETHbIX BHEIIHUX ee MPU3HAKOB”, UTO B
CBOIO ouepesib “llaeT BO3MOYKHOCTb BbIparKeHHUsl OJTHUX U TeX Ke
ujaei, HACTPOEHUH U T. M. pa3HBIMU MY3bIKaJbHbIMH MPUEMAMH,
Cpe/lcTBaMH, MHTOHALUSIMU U 00JIeruaeT MOJeJHPOBaHUE MY3bl-
KaabHbIX counHeHu#” [38]. CTOUT OTMETHUTh, UTO JaKe MOBepX-
HOCTHBIH B3I HA PEHOMEH MY3bIKaJbHOH BbIPa3UTENbHOCTH
Hen36exKHO MPUBOJUT HAC K MBICJH O HEOOXOAUMOCTH 0CO6OT0
BHUMAaHHUS He TOJBKO K CAMOMY MPOLECCY MY3bIKaJbHOTO HCTOJ-
HEHUS U K POJIM B HEM MY3bIKAHTA-UCMOJHUTES], HO U K aHaJH-
3y UCNONHUMEAbCKUX NPUEMO8 — HHCTPYMEHTAJJbHOTO CPeICTBA
BbIpasuteabHocTu. K coxanenuto, B TpaJHLIHOHHOM MY3bIKO3HA-
HUMHU, KAK OTeUeCTBEHHOM, TaK U 3apybeKHOM, yKa3aHHble BOTIPO-
Cbl MpopabOTaHbI ellle HeJOCTATOUHO MOJTHO, YTOObI MOYKHO ObLIO
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BOCMOJ/Ib30BATHCS TOTOBBIMU pedyabTataMu. C/I0KuBIIeecs MoJo-
JKeHHe J0CTaTOuHO TOUHO Xapaktepusyet 3ameuanue [O. Parca:
“TpaaMIIMOHHO MaJ0 BHUMAHHUS yAEeAseTCs] U aHaJu3y caMoro
nmpouecca BOMJIOILEHHS Xy/102KeCTBEHHOH H1eH KOMIO3UTOpa, a
MMEHHO TOMY, KaK HCMOJHUTE/Ib UCTOIb3yeT CBOH IMIaBHBIN Xy-
J0KECTBEHHBIH “HHCTPYMEHT  — MCMOJHUTEJNbCKHE OTTEHKH
[74]. B 370l cuTyauu BaxKHbIM M, KaK MpPeaCTaBAsSeTCs, BIOJ-
He BO3MOXKHBIM CMOCOOOM MPOJBUKEHHST B U3YUCHUH MY3bIKaJb-
HOW BBIPA3UTENBHOCTH CTAHOBHUTCS HMEHHO KOMMbIOTEPHOE MOjie-
JUPOBAHUE UCMOJHUTENbCKUX MPUEMOB, TO €CTh J€KTPOHHbBIN
CHUHTE3 OT/IeIbHBIX 3J€MEHTOB, 00pa3yIolllUX B LEJ0M 8blpA3U-
MeNbHYIO MY3bIKANbHYIO MKAHb.

MeTon010rHYecKyto OCHOBY HACTOSILIEr0 MCCAe0BAHHUS CO-
CTaBJSACT P UIeH, BBIpaOOTaHHBIX U C(DOPMUPOBABIIUXCSA B TOM
HarnpaBJeHUH MYy3bIKO3HAHHUS, KOTOPOE MPeruMYLLIeCTBeHHO OPHEeH-
TUPOBAHO HA TOYHbIE METO/bl UCCAEIOBAHUS; a TAKXKe TOAXO0/IbI,
CJI0’KMBILIHECS B CMEKHBIX JII51 HACTOsI1leH paboThl 06macTsx, Ta-
KHX KaK My3blKaJbHasl aKyCTHKa, MCUXOJOTHsT BOCMIPUSTHS 3BYKa,
TeOpHsi CHHTe3a 3ByKa, TEOPHUsl U MpaKTHUeCcKue HapaboTKU B 00-
JTACTH UCKYCCTBEHHOTO MHTEJJIEKTA, B YACTHOCTH METOJN 00y4eHus
C yuumenaem, IpUMeHsIEMbIH B pellleHHH MHTE/IEKTyabHbIX 3a1au
C MOMOILbIO KOMIbIOTEPA.

[1pu pazpaboTke MOAXOMOB K KOMIIbIOTEPHOMY MOJEJIHPOBA-
HUIO UCTIOJMHUTETbCKUX TTPUEMOB MY3bIKaJbHON BbIPA3UTETbHOCTH
ABTOPOM OblJT HCMOJMb30BAH COOCTBEHHBIH OMBIT B MPOEKTHPOBA-
HUU U OTJIAJIKE KOMIbIOTEPHBIX CPEJCTB /sl MY3bIKAJIbHOH Jesi-
TeJbHOCTH, B MY3bIKaJbHOH apaHKUPOBKE U KOMMO3UIUHU C HC-
MoJMIb30BAHUEM KOMIMbIOTEPA, a TaKxKe HEKOTopble 001ine coobpa-
JKeHHUsT  M3BECTHOI0 aMepHUKaHCKOTO  HCCJaepoBaTess,
paboTalollero B HaNmpaBJAeHHUH KOMIbIOTEPHOTO MOJENHPOBAHHUS
ucnonanenus M. Knaiinca (Clynes, M.) [109; 111; 112] u Beny-
111ero Crelua ucTa B U3yueHUH (peHOMeHa BbIPa3UTEIbHOCTH C
MOMOILbI0 KOMIBIOTEPHOTO MoaeaupoBanus u3 Ascrpuu [. Bun-
mepa (Widmer, G.) [169].

B ocHoBe HacTOsIler0 MCCAEOBAHUS JIeKAT MaTepPUaJbl
9KCTIEPUMEHTOB, MOJNYUEHHBIX B X0/e pa3paboTKH MPOrpaMMHO-
ro obecrneyeHus AJsi KOMIbIOTEPHOTO MOJEIUPOBAHHUS UCTIOTHE-
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HUS, NPAKTHUECKOH OTJAJKH AJATOPUTMOB HCHOJHUTEAbCKUX
MoJesnel /51 pas3JHUHbIX My3blKaJbHbIX MHCTPYMEHTOB U pas-
HbIX MY3bIKaJbHbIX MaHep, a TaKxKe pe3yabTaTbl TECTHPOBAHUS
¥ anpoOaluM UCMOJMHUTEIbCKUX MOJesell Ha Tpynne My3blKaH-
TOB-NPO(ECCHOHANOB U HEMOATOTOBJJEHHBIX CayllaTese.

CtpyKTypa paboThl 06ycaoBaeHa crnelnduKon mocTaBaeH-
HbIX 3a1au. Kpome BBeneHust, MoHorpadus conepKUT TpH rJaa-
Bbl, 3aKJ/JII0UeHHe, CITUCOK JUTePaTyphbl U MPUIOKEHHUS.

[naBa [ “O6bekTUBHBIE H CYyOBEKTHBHBIE (PAKTOPbHI MY3bl-
KaJIbHOH BbIPA3UTEIbHOCTH MOCBsIIeHa 0011eMy aHaau3dy GheHo-
MEHa MY3blKaJbHOH BbIPAa3UTENbHOCTH B KOHTEKCTE SI3bIKOBOMH
NPUPObl U KOMMYHUKATUBHBIX (DYHKILMHA MY3bIKH, aKyCTHUECKHX
NPeANnoChlIOK U3yuaeMoro siBJeHUs, HCIONb3yeMOro akycTHyec-
KOTO M 3JeKTPOHHOIO HHCTPYMEHTAPHs, a TaKKe NCUX0(U3UOJI0-
rHYeCcKUX (akTopoB. B Hell paccmMoTpeHa posib MY3bIKaHTa-HUC-
MOJIHUTEJS, KAK IIeHTPAJbHOH (PUTYPBHI B IIEMH MY3bIKAJbHOH
KOMMYHHMKAIIMH, LeJOCTHAA CTPYKTypa My3blKaJbHOH Bblpa3u-
TeJbHOCTH, BKJIOUAIOULAs Pa3HOPOIHbIe KOMIOHEeHThl. Kpome
TOrO, TJ1aBa COMEPIKUT ONpejeneHle OCHOBHbIX PA3JIUUUN MexK-
Ny TPAJAUIMOHHON U 3J€KTPOHHOH cXeMaMU MYy3blKaJabHOH KOM-
MYHHKAIIMH; B Hell TaKyKe OTMeUeHbl OCHOBHbIE TPYAHOCTH B pas-
paboTKe MOAX0/1a K KOMIbIOTEPHOMY MOJEIMPOBAHUIO HUCTOJIHE-
HUS1 B npoliecce popManu3ali HCIOJHUTENbCKOR MOIENN U B
OTCYTCTBHUH SIBHO BbIPAXKE€HHOI'O KPUTEPHUST BbIPA3UTENbHOCTH.

YnpaneHnue 3ByKOBbIMH 00bEKTaMU U MX CHHTE3 B Mpoliecce
CO3/1aHUS SMEKTPOHHBIX KOMMO3UUUH sIBASIETCS MPeIMeToOM pac-
cMoTpeHHust B oiHouMeHHo# ['naBe 1. 3nech npuBoauTCst Kpar-
Kasi UCTOPHUSI PA3BUTHUS MY3blKaJAbHbIX KOMIbIOTEPHbBIX TEXHOJIO-
ruil B pakypce npo6JeMbl MY3blKaJabHOH BbIPpa3uTeAbHOCTH; OT-
MeueHbl 0COOEHHOCTH 3JeKTPOHHBIX TEXHOJOIMI B CpaBHEHUH C
TPaJAUIIMOHHBIM aKyCTHUECKUM MHCTPyMeHTapueM. B riase pac-
CMAaTPUBAIOTCS MPUHUUMHANbHbBIE PA3IUUUS IBYX MapaJsiaeabHo
Pa3BUBAIOLIUXCS U TOMUHUPYIOULIUX TEXHOJOTHH, 00YCAOBAEHHBIX
pPasHbIM MpejicTaBAeHHeM MY3blKaabHbIX 00BEKTOB B KOMIMbIOTE-
pe — napaMeTpUuYeCKUM W aHaJoroBbiM. B Hell Tak:ke MpUBOIAT-
Csl pacrnpocTpaHeHHble METO/Ibl CHHTEe3a 3ByKa M CNocoObl ynpas-
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JIEHUS] 3BYKOBbIMU 0ObEKTAMHM, 1aeTCs OLLEHKA COBPEMEHHOMY
COCTOSIHUIO MATEePUANBbHON U aJArOPUTMHUUECKOH 0a3bl KOMMbIOTEP-
HbIX CPe/JCTB CHHTe3a 3ByKa B MJaHE €e MPHUroJHOCTH /ISl CUH-
Te3a 3BYKOBBIX 00BEKTOB, 00/M1aAa0MIUX My3bIKaJbHOU BbIpA3H-
TeJbHOCTBIO. OTae/NbHOE BHUMAHKE y/easeTcsl BOmpocaM BocC-
NPUATHS CUHTE3UPOBAHHbIX 00'bEKTOB, B UaCTHOCTH 3HAUEHHUIO
JUISl HCCTIelyeMOro Bonpoca Takoro (yHAaMeHTaJabHOTO CBOH-
CTBA MCUXUKH, KAK MHOTOQaKTOPHbBIH dugdeperyuanrbvroiii nopoe
BOCIpUATHSA — 0a30BOro MOHATHSA, Oaarogaps KOTOpOMy CTaHO-
BUTCS BO3MOXKHOH KaK OLleHKA KayecTBa CHHTE3MPOBAHHBIX MY-
3blKa/MbHbIX 00bEKTOB, TAK U MEPCNEeKTHBbI MOJACIUPOBAHUS HC-
MOJIHEHHUSI B LLEJIOM.

B raage II1 “MeTon MonennpoBaHusi UCMOJHUTENbCKUX TIPH-
€MOB MY3bIKaJbHOH BbIPA3UTENbHOCTH aBTOP H3Jaraer CyThb
NPaKTHUYECKOT0 MOAX0/a K MOJAEJUPOBAHUIO MY3bIKAJIbHOTO UC-
nosHeHus. [IpyBoAMTCS neTa bHbIA aHAIU3 OTIMUYUE B TpaHLHU-
OHHOH M 3JIEKTPOHHOH cXeMax MY3blKa/JbHOH KOMMYHHKAIIMH C
LEeJbI0 OMpeNleIeHUsT B MocaeiHeld (PyHKUHHE MporpaMMHOro ooec-
neveHust, MOJIeIUPYIOLLEro HCMoMHUTeNAbCKUe pueMbl. [Ipena-
rarTcs U pacCMaTPUBAIOTCS OCHOBHbIE MPUHILMIbBI TUMHU3ALUH
MY3bIKaJbHbIX 00BEKTOB, @ TaKKe crnocod UX aHaMHu3a B JEKT-
POHHOI MapTUType; BBOASATCS U pa3bUPaAIOTCs MOHATHUS “MY3bl-
KaJbHbll 00beKT” W “ypOBeHb MOJENHPOBAHUS UCMOMHEHUS B
CBSI3M CO CTPYKTYPHbIM JleIeHHeM My3blKaabHOTo Tekera. OTme-
yatoTesl T06anbHbId U JIOKAJAbHbIH YPOBHH MOJEIUPOBAHUST UC-
MOJHEeHHUs], KaK peasiu3aliust 06LIHX 3aKOHOMEPHOCTEH HHTOHUPO-
BaHHUsI HHBAPUAHTHBIX K TUIY MY3blKaJbHOIO HHCTPYMEHTA, UJIH
cretupUIecKuX 3aKOHOMEPHOCTEH HHTOHUPOBAaHUS, 0OYCJIOBJIEH-
HbIX 0COOEHHOCTSIMU 3BYKOM3BJIEUEHUS MPU UIPe HA TOM WU
MHOM MHCTPYMeHTe, B TOH MM MHOH MaHepe. B nauHoll rmaBe
TaKKe JlaeTcsl OnucaHue Mpoleypbl COCTABJCHUS U OTJaLKH
AJTOPUTMOB MOJEJIUPOBAHUS, PACKPbIBAECTCSl 3HAUEHHE U POJb
9Kcnepma B peanu3allMy npeajaraeMoro MeToaa MojeadpoBa-
HUSl, KaK MPUHUUNHAAbHOE U HEOOXOAUMOEe YCJIOBHE JTOCTHKEHUS
MOJIOKUTEIBHOTO Pe3yabTaTa U BO3MOXKHOCTH MOSIBJEHUST Kpume-
pUsL BbLPABUMEAbHOCU B CUCTEME UesoBeK-KoMMnbloTep. B ['na-
Be [II TakxKe yneneHo BHUMaHHe BOMpocaM MpaKTHUECKOro MpH-
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MEHEeHHS MPeJI0KeHHOT0 aBTOPOM MeTO/a MOJEIUPOBAHUS UC-
MOJHUTEIbCKHX MPHUEMOB BbIPA3HUTEIbHOCTH B MY3bIKOBEIUECKHX
UCCJ/IeI0BAHUSAX, KOMITO3UTOPCKOH MpakTHKe U 00YyYeHUH MY3bl-
KAHTOB-UCIOJHUTEICH.

[To Teme uccaenoBanuss aBTopoM Obll OMyOJAMKOBAH P
MaTepHassoB, KaK CaMOCTOSITEIbHBIX, TAK M B COABTOPCTBE C APY-
ruMu uceaenoBareasmu [31; 41; 55-57; 67; 89; 91-96; 165]. Cra-
Tbsl aBTopa “Kaabkyasius sMoiuid. My3blka U HCKYCCTBEHHbIH
UHTEJIEKT ”, onmyOJUKOBaHHAS B TIOJTHOM BHJe B KypHase “Kowm-
netotep [1pece” [90], ¢ HeGoMbITUMHU COKpallleHUSIMHU TIPUBeELe-
Ha B [Ipunoxenun 1.
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['naBa 1

OO6beKTUBHbIE U CyObeKTUBHbIE (PaKTOPbI
MY3bIKaJbHOW BbIPa3UTEJbHOCTH

Kak ouepTuTb Kpyr Tex fIBJAEHUH, KOTOpble MMEIOT OTHOLLe-
HHS K MYy3bIKa/JbHOH BbIpasuTesbHoCTH? UTO ecTh camMa My3biKa
M IJle TPAHUILA MEXAY Hed U APYTrUMH 3BYKOBbIMH 0O'beKTaMH,
OKPY2KAalOLMMH HAaC B MOBCEHEBHON XKHU3HHU C CaMOro poxKje-
Husi? Mpl MOrau Obl HAUTH MHOXKeCTBO 0ObICHEHUH TOHSTHIO
My3blKa, paCKpPbIBAIOILIUX €r0 ¢ TOUeK 3PEHHUsI COBEPIUEHHO pas-
HBIX c(ep AesTeNTbHOCTH 4eJ0BeKa, HO MpHUBeAeM 3/eCh JUlIb
HEKOTOpbIe M3 HUX, BbICKA3aHHbIE MPEACTaBUTEIIMH COBCEM He
OJU3KUX MeXKJly cOO0H HayuUHbIX 0OMacTed.

Tak u3BecTHbII OTeUeCTBEHHBII HCCIe10BaTe b, CIELHAIUCT
M0 MCHUXOJOTHH BOCIPUATHS 3BYKOBbIX 00pa3oB, B. Hocy/eHnko
JaeT caeayiolilee onpeaenerue: “Mysblka, BO3HHUKILAS B MPO-
1ecce BCEro pasBUTHSI KYJAbTYPbl, CBSI3aHa € MOCTOSIHHLIM 0THO-
pPOM UeJIOBEKOM 3BYKOBOTO MaTepHasga U3 OKpyrKalollel ero 3By-
KOBOH cpesbl. Takum 006pas3oM, My3blKaHT MCMOAb3yeT HAabOP
€CTEeCTBEHHbIX 3BYKOB, (DOPMUPYST U3 HUX 0COOYIO MOCIE10BATEb-
HOCTb JIJIs1 OKa3aHHUs1 OMpeeJIeHHOrO MY3blKaJbHOIO BO3/1€HCTBUS
Ha caywarens” [63]. JlanHoe onpenesneHue nmpeacTaBaseTcs
BMOJIHE TOUHBIM, 38 UCKJIIOUEHHEM OJHOH JeTanu — MY3bIKaHT He
BCerja UCrnoab3yer Habop “ecTecTBeHHbIX 3BYKOB” . BosblIUH-
CTBO Te€X 3BYKOB, KOTOPbIMU OMEPUPYIOT MY3bIKAHTbI CUM(OHH-
UyecKoro opkectpa uiau oabKIOPHOT0 ancamOJ1s1, BOBCe He ecTe-
CTBEHHOT0, He MPUPOJHOIO MPOUCXOKAEHUS. DTH 3BYKH HeJb3sl
BOCMPOU3BECTH 0€3 MCMOAb30BAHUS MY3bIKAJIbHbIX HHCTPYMEHTOB
— Oopyauil, co3naHHbIX demoBekoM. OOliee ¢ NpUPOAOH B HUX
JIMIIb TO, UTO MPOTOTUNAMHU MHOIMX aKyCTHUECKHUX MY3bIKaJbHbIX
MHCTPYMEHTOB OblJIH MpeAMeTbl, KOTOpble BCTPeUaJIUCh B OKPY-
JKEHUH yejoBeka — MeMbOpaHa, OpycoK, HUTb, CTOJI0 BO3/lyXa B
MOJOCTH TPOCTH MM PaKOBUHBI. B HeKoTopom cmbiciae npupona
“nonackasbiBaja’ uesoBeKy crnocobbl U3BJaeueHus 3Byka. OT60p
UyeJIOBEKOM 3BYKOB He mpekpaTu/acs U B XX BeKe ¢ pa3BUTHEM
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3JeKTPOHHBIX cpeacTB. M 31ech 3ByKOBOH MaTepuas oueHb ua-
CTO HE HMeeT OTHOLIEHHsI K eCTECTBEHHbIM 3ByKaM He TOJbKO MO
MPHUHIUTY CBOETO CO3/aHHUs, HO U MO Pe3yJabTary.

Ha uckycctBeHnHOe, “pyKOTBOpHOE” TPOUCXOKIEHHE MY3bI-
KW yKasbiBaeT Takxke A. Mogb (Moles, A.), uceaenoBatenb, 3Ha-
KOMBIH MHOTHM Mo paboTam, NPpU3BAHHBIM HAHTH TOUKH COMPHU-
KOCHOBEHHSI MEXKJYy 3aMeTHO Pa3JHUHbIMHU cpepaMu — UCKyCCT-
BOM M Teopueill nHpopmauuu. TpyaHO He COrMACHUTHCS C €ro
3aMeyaHneM, CAeJaHHbIM B LIUPOKO H3BECTHOH MOHOTpaduu
“UckycetBo 1 IBM” — “. . .mMy3blka Kak TakoBasi B TpPUPOJie He
CYLIECTBYET, SIBISI€TCS CUHTETHUECKOH W BXOJHUT B COCTAB MCKYC-
CTBEHHO CO3JaHHOW 3BYKOBOH cpenbl” [59].

Brionne npumeuatenbHbIM MpeACTABASETCS TaKKe U onpe-
JlefleHne MY3bIKH, CleJaHHOe U3BECTHBIM 3THOMY3bIKOJOTOM
A. Meppuamom (Merriam, A.). O6o611ast B cBoeil pabore “AH-
TpomnoJorust My3blku. [TonsiTusi” BbICKa3blBaHUsI HHPOPMAHTOB
13 HeOOMbIIONH 3THHUECKO# rpynnbl baconeu (3aup, Adpukane-
KUH KOHTUHEHT), B cepefnHe XX CTOJETHS ellle COXpaHsiBilled ca-
MOOBITHYIO MY3bIKaJbHYIO KYJIbTYPY, OH OTMeUaeT, 4TO M0 MHe-
HUIO TIPeJCTABUTENEN 3TOM IPyNMbl “...My3blKa COTBOPSIETCS HC-
KJIIOUUTETbHO UeJJOBEUeCKUMHU CYIIeCTBAMH, OHA J0/KHA ObITh
OpraHM3oBaHa W JIOJJKHA UMeTb MPOJOKUTETbHOCTL BO BpeMe-
Hu...” [68]. Ha Haum B3r/asii 3T0 TOJKOBAHHE MHTEPECHO TeM, UTO
OHO OTpaKaeT TaKoe MpejcTaBaeHne caMOObITHOTO HApoaa O My-
3blKe, B KOTOPOM CKOpee BCero ellle He MPHUCYTCTBYeT KYJAbTyp-
HOe BJMSIHUS 3aMajiHOW IUBUAU3ALNHU, TO €CTh — HUCMOoe, nep-
BuUYHOe TIpeJICTaBJeHHe, a He HayuHOe onpenenenue. Kpome sto-
ro, B MpejacTaBaeHu bacoreos NO0CTATOUHO YETKO OOPUCOBAHDI
KaK I'PaHULbl MY3bIKH, TAK U YCJIOBUS €€ BO3HUKHOBEHHSI.

[IpuBeneHHble Bbillle ONpeieSeHust KayKyTCsl BIOJIHE OUeBUI-
HBIMH, U Mbl BCJIE]l 32 MHOTHMH TOTOBbI COTJIACUTHCS, UTO MY3bIKa
— 9TO 3BYKH, OpraHu3oBaHHble uejoBeKoM. Bmecre ¢ Tem Hawm
KaKeTcsl, UTO UCCIe0BaTe U B OOJBIIHHCTBE CBOEM BCe XKe He
BCerja BUJST UCTHHHOE, eHCTBUTENbHO (PeHOMeHa bHOe CBOH-
CTBO MY3bIKH, KaK siBJeHHs. BO3MOXKHO, 3TO CBSI3aHO U C TeM,
4TO, HAXOASCh “BHYTPH” TOH WM MHOH NeATeIbHOCTH, 4ACTO He
MPOCTO C/IeaTh BHEILIHIOW, B3BEIIEHHYIO U GoJsiee aOCTPAKTHYIO
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OLeHKY siBleHus. He npetenays Ha cTporoe 0ObsiCHeHHEe MY3bl-
KM, KaK (heHOMeHa, Mbl MpeAnpruMeM MOMNbITKY OoJee 0blLeH, B
HEKOTOPOM CMbICJIE COLMANBbHON, HCTOPUKO-(PUIOCOPCKOH, MCHXO0-
JIOTUUECKOH OLLeHKH CYLIHOCTH 3TOTO SIBJCHHS.

Hawm kaxercs, uTo My3blKa — CaMblil CJ0KHBII BUJL UesOBe-
UeCcKOH esATeqbHOCTH. KaK BO3HMK 3TOT apTedakT, U KakK OH
CTaJ CTOJIb MOBCEHEBHOH AeficTBUTeMbHOCTBIO? [louemy y ueso-
BeKa MOsIBUIACH MOTPeOHOCTb B TAKOM 0c000M si3biKe? MoxkeT
ObITb, OTBET B TOM, UTO, KaK CPeACTBO 3MOLIMOHANBLHOTO 0011Le-
HUS, My3blKa B OOJbIIMHCTBE YACTHBIX MPOSIBACHUN OCTaeTcs
abcrpakuuein? M neiicTBUTEbHO, My3blKalbHble 00ObEKThHl He
MMEIOT SIBHO BbIPaKEHHOT0 CMbICJOBOIO COJAEPKAHHUS, MO Kpak-
Hel mMepe, B TOW CTeMeHH, B KOTOPOH OHO mpucylle 00 beKTam
JPYTUX BUJIOB MCKycCTBA. Ec/n TaK MOXKHO BbIpa3uTbCs, MUHHU-
MaJbHas “NpeMeTHOCTh  MY3bIKH KaK Obl OCTaBJSET CaylIaTe-
JII0O CBODOOJlY B CMBICJIOBOM HATOJHEHUH MepenaBaeMol HHpopma-
uuu. [lo cioBam P. 3apunosa “MysbikanbHoe Mpou3BeeHuUE ...
BOTIJIOLILA€T WJeH, MBICAU UYBCTBA B 0COOOH, crenu@uueckon
dopme U oTparkaeT NeHCTBUTENbHOCTb OMBAECHEHHO OT TOUHOTO
1300parkeHHusl KOHKPeTHbIX BHELIHUX ee Npu3HakoB™ [38]. dTo
00CTOSITENILCTBO y2Ke caMo Mo cebe upesBbluaiino. CyTb 1aHHO-
ro sIBJ€HUSI B TOM, UTO MOCPEACTBOM MY3bIKM Mbl HMeEM J0CTYM
K CAMOMY COKPOBEHHOMY — 3MOLIUSIM, MepexKUBAHUSIM, HACTPO-
eHUsIM ueJioBeKa, TO eCcTh K nojacozHanuio. [Ipuuem, kanaa nepe-
dauu uHGOpPMAlIMU B 3TOM CJyuae YHUKAJeH: 3MOLLMOHANbHOE
coj/leprKaHue nepeaaeTcss C MUHHMAJIbHBIMU U3J1epPKKAMU, HEU3-
O6eKHbIMH BBUJly MPEAMETHOCTH 00pa3oB. B nanHoM ciyuae Mbl
CTaJKUBaeMcCsl ¢ MICUXOJOTHUECKUM TapapokCcoM: KeaaHue nepe-
J1aTb HACTPOEHHE YACTO TPYAHO OCYILECTBUTb MPHU MOMOULH KOH-
KPeTHBIX CJIOB, MOHATHH, 00pa3oB. Takue BUIbl HCKYCCTBA, KakK
JKUBOMMUCH, JUTEepaTypa, TaHell, TeaTp, HaKOHell, KHHO, SIBJSISIChH
CpeaCTBAMM 3MOLMOHANBHOTO BO3EUCTBHUS, HE 1AalOT HAM TaKOH
BO3MOKHOCTH MJIM J1AIOT €€ B CYIlleCTBEHHO MeHblleld mepe. Bu-
JUMO, MO3TOMY MY3blKa, MOCTOSTHHO pa3BUBAsICb U UYTKO pea-
rUpysl Ha COCTOsIHME 00llecTBa, BOBJIEKAaeT B aKTUBHYIO HJU B
MAaCCUBHYI0O MY3bIKAMbHYIO J€SITeNbHOCTb MOUTH BCE HaceJeHue
nJaaHeThl.
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YesoBeK B COBPEeMEHHOM MHpPEe MOKET U He HMeTbh J0CTaTou-
HO Y4aCTbIX KOHTAKTOB C 00beKTaMHU JPYyTUX, He MY3bIKaJbHbIX BU-
N0B HcKyceTBa. OH MOXKeT He YUTaTh KHUTH, He TocellaTh TeaTp,
He CMOTpPeTb TeJeBU3HOHHbIE MepeauH, HO TPYJHO HAUTH JI0JeH,
KOTOpPble He OblIM Obl BOBJIEUEHbI B MY3bIKAJIbHYIO 1€ATEIbHOCTD,
X0Ts Obl Kak cayuiatend My3blKd. [ToaTeBep:kaeHuem Tomy, 4To
MY3blKa MPHUBJAEKAET MHOIMX UMEHHO CBOCH 8HeNnpedmemnocmoio,
SIBJISIeTCS, HalpuMep, TOT PaKT, UTO OYeHb MHOTHE MPeANOYUTAIOT
CAyLIaTb MOMYASPHYIO MY3bIKYy, HCIIOMIHAEMYIO He Ha POJAHOM, a
Uy2KOM 3bIKe, TEM CAMbIM MPAKTHUECKH MOJHOCTbIO MCKJI0Uas
CMBIC/JIOBOE COJEpKaHHE, MePEeHOCHMOe peueBOH KOMMOHEHTOH.
AHasornuHasi cCUTyalus Npocae:KMUBaeTcess U B TOM ciydae, Korjaa
cayulatesb OTAaeT MPeAnouTeHHe MPOCAYILIHBAHUIO MY3bIKH C MO-
MOLLLBbIO TPOUTPbIBATE/S, MATHUTO(MOHA WM MO PaJHO U BIOJIHE CO-
3HATe/JbHO OTKa3biBaeT cebe B MPOCMOTPe BUACODHILMOB MU BH-
J1€0-KJIUMOB C yUaCTHEM apTHUCTA, YTOObl HE U3MEHUTb CBOE OTHO-
nleHue K Hemy. Takum o6pasom, caylaTe/b He XOueT Ha OCHOBe
BH3YaJbHOTO psijla pa3pyuiaTbh CBOE MPHUBBIYHOE IMOLIMOHANBHOE
COCTOSIHUE, BbI3bIBa€MOE Te€M MJIH MHBIM MY3bIKaJbHbIM MPOU3Be-
JleHUEM.

B cayuasix, Korna My3blKaabHOMY MPOU3BENEHUIO UIH €ro
3JeMeHTaM MOTYT ObITb MOCTaBJAEHbl B COOTBETCTBHE KaKHe-HU-
Oy/lb 3ByKOBble 00bEKTbl OKPY2Kalolleld HAaC MPUPO/bl HIU peye-
Bble MHTOHAIIMH, “TIPeIMETHOCTH B HUX BCE-TAKH 3HAUUTEJIbHO
MeHbllle, ueM, HallpuMep, B 2KUBOMUCHBIX oOpasax. [1o cioBam
E. I'ypenko, “HemocpescTBeHHOE 3BYKONOAparKaHHe He UIpaeT
B MYy3bIKa/JbHOM MPOU3BE€HUH CKOJIbKO-HUOY/b CYLLeCTBEHHOH
posu. OCHOBHOE MeCTO B MYy3blKe 3aHUMaeT OMOCpel0BaHHOe
BOCMPOU3BeeHHEe 00beKTa OTParKeHUsl uepe3 HMUTALMI0 UHTOHA-
LHOHHBIX CBOHCTB peun W nenus” [32]. U ecau ucenenosatesnpb
FOTOB OTMETHUTb MpeJAMeTHOe cojlepKaHue, 1eHOTaT B BOCIPUHHU-
MaeMOM 3BYKOBOM 00Opase, TO peub, CKOpee BCero, HaeT O BOC-
NPUSITHU TOTO UJIM MHOTO 3ByKa OKpy:Katollei Hac npupoabl. Tak
N. Jlanunenko ormeuaet: “MMeHHO NpeaMeTHOCTb SIBJSIETCS TeM
cUcTeMo0Opas3yiuM GakTopoM, KOTOPbIH 00ycaaBAUBaACT CY-
11leCTBOBAHHUE CJAYXOBOro o0pa3a Kak LeJ0CTHOH, MHOTOMEPHOH U
MHOTOypoBHeBO#H cuctembl” [35]. [To cmoBam B. Hocynenko
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“ITpenmeTHOCTb cayxoBoro o6pasa hbopMuUpyeTcst MOCTENEeHHO 110
Mepe HAaKOMJIeHHUS AAaHHbIX O COOTHECEHUH 3PUTENbHbIX H CIYXO-
BbIX Breuatyaenuii” [63]. Takum o6pasom, 6e3 “onpenmeunBa-
HUs1” 3BYKOBBIX 06pa3oB ycreliHasi OpHeHTallUsl B OKPyKalo-
1IleM Hac MpoCTpaHCcTBe Obla1a Obl UM HEBO3MOXKHA WJH OYeHb
3aTpy/HeHa.

Onnako, peub B JaHHOM CJIydyae MJET He O TOM, COCOOeH Ju
cayulatesab COOTHECTH, HANpUMep, 3BYKH CKPHUMKH U caMy
CKPMIIKY, 3By4aHHe TyObl U ee BU3yaJsbHbll 00pa3, Tak Kak UMeH-
HO 3/1eCb My3blKaJbHble 3BYKH (M0 KpaliHell Mepe, 3ByKH aKyCTH-
UeCKHUX MHCTPYMEHTOB) MOJJIeKAT ONpeAMeUMBaHNI0 6e3 KaKuX-
anu60 3atpynHeHui. OQHaKO, TOT COBOKYTHBIH 3BYKOBOH 0ODBEKT,
KaKUM sIBJsIeTC MY3blKaJbHOE MPOU3BeLeHHe, B OTIHUHUE OT 3BY-
KOB OKpY2Kalolled Hac MPUPOJbI, He HMeeT COOTBeTCTBYIOLLEro
emy npenmera. KoHeuHo, Mbl MOXKeM MOCTaBUTb B COOTBETCTBHE
3Bydalled cCuM@POHUN CUM(POHUUECKHH OpPKecTp, a 3Byuallemy
xopy — xop. Ho B ciyuae takoro “onpenmeunBanusi”, BEpHOTO B
CBOEH OCHOBE — COOTHECEHHH 3BYUallero ¢ ero O4YeBUIAHbIM HCTOU-
HUKOM, Mbl He MpUOIMKAEMCST HU HA HOTY K CMbICJIOBOH COCTaB-
JISIIOLEH MY3bIKH.

Cama no ce6e 0cO6€HHOCTb MY3bIKH, KaK YHUKaJbHOT0, aOCT-
PaKTHOrO 513blKa, 00ecrneuruBatolero SMOLUOHAMbHYI0 KOMMYHHKA-
1HI0, MOrJa Obl pacKpbiBaTh CYLIHOCTb AaHHOTO siBjAeHus. Ho
Be/lb My3blKe MPHUCYIIA U ellle OlHa UPe3BblUaiiHO BaxKHas Xapak-
TePUCTUKA — UMesl MUHUMaJbHYIO PeAMEeTHOCTb, OHa obaanaet
CBOHCTBOM, 06ecreunBaloluM ee popmasnbHoe, “MojenbHoe” OMu-
caHue, o KpaiiHeil mepe, B CBoeM HOTHOM MpeJcTaBaeHun. My-
36lKQ, MmaKum 06pasom, cea3vleaem 6 eOUHYIO LenouKy cmpoeoe,
no cymu — MAMemMamuuecKoe ULl a120pUmmuLecKoe npedcmas-
AeHue ¢ IPPeKmusHolm IMOYLOHALbHbIM 8030elicmauen. V3Be-
CTHBII OTeueCcTBeHHBbIH 3THOMCHXOJMOT A. AH/IpeeB B CBOeH KHUTe
“Marus 1 KyabTypa B Hayke ynpapjaeHus” nuiet: “MysblkaH-
Thl MOTYT pacckadaTb U 00 06pasax, U 0 TeXHHKe, HO UX HUKTO He
nonumaet. Mx o6pasHblil 3blK, KaK CUUTAeTCsl, Belllb, 1eHCTBYIO-
mast Ha noacodnanue” [5]. EcTh /i B HalleM MHUpe UTO-HUOY b
JIpyroe ecTeCTBEHHOe WJH MCKYCCTBEHHOE, MPeaocTaBasioliee
HayKe aHaJOTHUYHble BO3MOXKHOCTH B JI0CTyIMeE K MOACO3HAHUIO U
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B M3yUEHHUH MPHUPOJbl CAMOro YesoBeKa M B OOJNBILIHHCTBE Cayya-
€B, UTO HEMAJIOBAKHO, B TyMaHHON dopwme?

[Ipuctynas K aHanu3y siBJ1€HUs] My3bIKaJbHOH BbIPpa3HTENbHO-
CTH B CBfI3M C 3aJlaueil MOJeJUPOBAHUSA UCTOJHUTEAbCKUX TPH-
€MOB, MbI JIOJI2KHbI MPEANPUHATb MOMBITKY paCCMOTPEHHUS 3TOTO
(beHOMEHa ¢ MAKCHMaJbHO LWIHPOKHUX MO3UILMH, YUUTBIBAS Te
00beKTHBHbIE U CyObeKTHBHbIE (DAKTOPbI, 6€3 KOTOPhIX JaHHOE
ucceoBanue 6b110 Obl HEAOCTATOUHO MOJHO. [T0 MOHATHBIM TPH-
YMHAM Hall aHaJ/Ju3 3aBelOMO He MOXKeT ObITb aOCOMIOTHBIM HJIH
OKOHYATeJNbHbIM, OJTHAKO OH JOJKEeH J0CTATOYHO SICHO OUePTHUTh
CYLLLeCTBYIOLILee MOJOXKEHHEe Belled W MOMOUb HAM OMpee]UTh
BEepPHOE HaMpaBJ/eHHe UCCIeIOBAHUSA /151 PeLeHUs MOCTaBACHHOH
3anauu. M mostomy, OTTanKuBasch OT TPAJAULHOHHON CXeMbl MY-
3bIKA/JbHOH KOMMYHUKALMU: KOMNOSUMOP — MEKCM — UCNONHU-
meav — 38yuauiee npoudsedenue — cayulamensb, Mbl 00513aHbl
BKJIIOUUTb B Halle pAacCMOTPEHHEe TAaKHe TeMbl, KaK I3bIKOBAf
npuUpoaa U KOMMYHMKATHUBHbIE (DYHKIIMK MY3bIKH, aKyCTHUECKHE
NPeANOChIIKM MY3blKaJbHOH BbIpa3UTENIbHOCTH, POJb MYy3blKaJb-
HOTO UMHCTPYMEHTAapHsl, MCUXOPU3HONOrHUecKre (haKTopbl U PyH-
KILUS HCTIOJTHUTEJISA, 1IeI0CTHASl CTPYKTYpa KOMIOHEHTOB, obecre-
YHUBAIOLIMX MY3bIKAJAbHYIO BbIPA3UTENbHOCTb. TakxkKe, Mbl TOJKHbI
HaMeTHUTb MOJXOJbl K padpaboTKe TaKUX BarxKHbIX BOMPOCOB, KAK
Gopmarusayul UCNOAHUMEAbCKOU MOOeau U popMarbHblil Kpu-
mepuil 8oLpaASUMEAbHOCTIU.

1.1. SI3bikoBas npupona
M KOMMYHHKATHBHbIEe (DYHKIHUH MY3bIKH

I/ISBGCTHO, 4yTo MeTaq)OpI/II{GCKOG BbIpazKeHue My3bIKaﬂbeIfI
S13bIK 00513aHO CBOUM TMOSIBJIEHHEM TeM uccaeagoBaHuamM, B KOTO-
pbIX NpUpOAa MY3bIKH pacCMaTpUBaeTCs B OpFaHquCKOﬁ CBs-
34 C HHTOHALIUeH peuun u CTpYKTypOfI sI3bIKA €CTEeCTBEHHOr0 00-
HIeHHS. TO, UTO MY3blKa BTOpHYHA MO OTHOLIEHUIO K peuu npesi-
CTaBJgdeTcCsa 66CCHOprIM. Ananus paHHUX MY3blKaJdbHbIX
O6p213U,OB KOMIO3UTOPCKOTO TBOpUECTBA, KAK U UCCAENOBAaHHUSA
q)(mbxnopa, OAHO3HAYHO CBUAECTEJAbCTBYIOT O NPSIMOM BJHUAHUU
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f13bIKa €CTeCTBEHHOro OOlLeHUsA HAa pa3BUTHe MYy3blKH. Tak
JI. AnekcanapoBa B cBoeii cratbe “IlepBasi neabduiickas necHsi:
peub ¥ My3blKa~ oTMmeuaeT: “M3meHeHne cOOTHOILIEHUS peueBOro,
MO3TUUECKOT0 U MYy3bIKAJbHOIO HauaJs, NpH KOTOPOM MOCTENEeHHO
YTPAuMBaJJOCh NMPSIMOE COOTBETCTBHE MeXK/y MOBBbIILIEHHEM M MO-
HUKEHMEeM MHTOHALMH, €CTeCTBEHHOH N0MTOTOH M KPaTKOCTbIO
CJIOrOB, BOMPEKH OOLLeNPHUHATLIM HOPMAaM 3bIKa, a TaKXKe MexK/1y
MO3TUYECKON METPUKOH M MY3bIKa/JbHbIM PUTMOM, HauaJ/a0Ch yxKe
BO BTOPOH noJioBuHe V B. 710 H. 3... Takum 06pa3om mpou3ouiIo oT-
JleJIeHHe pUTMa OT MeTPHKH, MY3bIKH OT MO3THUYECKOT0 UCKYCCT-
Ba BooOuIe” [2]. A B paGore §l. Paiina “BbherHamckuil 1HeBHUK
A. ®. MypoBa “Mbl MOXKeM HalTH XapaKTepHOe 3aMeuaHue CH-
OMPCKOr0 KOMMO3UTOpPaA 00 0COOEHHOCTSIX BbeTHAMCKOH MY3bIKH:
“...CTpyKTypa MeJNoAMH, TAK Ke KaK ee pesabed, HAXOAATCS B
MOJTHOH W TPSIMON 3aBUCUMOCTH OT cJioBl...” [97].

B03M02KHO, OIHO U3 MEepPBbIX ONMPeleNeHUI MY3bIKH KaK 53bl-
ka npunaaaexut JK. Pycco (Russo, J.-J.). M3BecTHblil puaocod
nucaJs: “Mesonusi, rapMOHHS, BBIOOP HHCTPYMEHTOB M I'OJIOCOB
— BCE 3TO 3JeMeHTbl My3blKaJ/abHOro sidbika” [76]. Ho snemeHThI
3TOr0 0c060ro si3blKa He yrnopsiaoueHbl. OHU He yKaablBalOTCS
B KaKyl0-1u60 cXeMy, HX HEBO3MOKHO 3a/1aTh MepeuncaeHneM.
[TosTOMY HeyUBUTENbHbI U PA3HOTJIACHSI UCCAe0BATeNeld B OT-
HOLIEHUHU $I3bIKOBOT'O MOJAX0/a K aHaJu3y MPUPObl MY3bIKH. 1
XOTSl OUEBUJIHO, UTO MY3blKa BbICTyMaeT CpPeACTBOM OO0LIeHHUS,
3BYKOBbI€ My3blKajbHble 00bEKTbl B MEHbIlIeH CTeMeHH CayKaT
nepejade JOTMUECKOH, TOUHOH HHPOPMALUH, BbIMOJHSS QYHK-
LU0 KOMMYHHKAIMK SMOLUHOHAJBHOTO 3CTETUUECKOTO XapaKTepa.
[TonTBep:KaeHHE 3TOMY MOJOMKEHHIO MOXKHO HAUTH Yy MHOTHX
aBTOpoB. OHO M3 JTAKOHUUHbBIX BbICKA3bIBAHUN MPUHALIEKHUT
A. Be6epny (Webern, A.): “My3sbika — 3T0 si3biK. Ues0BeK Bbl-
pakaeT Ha 3TOM 5I3blKe MbIC/IH; HO He TakHhe, KOTOpble MOKHO
nepeBecTH Ha SI3bIK MOHATHH, a My3blKaJabHble Mblicaun” [17].

My3sbika He MOoxKeT ObITb TAaKUM SI3bIKOM, KAKHM SIBJISIETCS
SI3bIK €CTeCTBEHHbIH, y2Ke TOJNbKO MOTOMY, YTO 3J€MEHTbl MY3bl-
KaJIbHOTO sI3blKa He UMEIOT sIBHOro aeHotarta. [lostomy HeynuBu-
TeJIbHO, YTO GOJbUIMHCTBO HccaenoBaTe e, pazpabdaTbiBatoLIUX
B paMKax si3blKOBOIO MojJxo1a NpobaeMbl My3blKaJbHOH ceMaH-
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THKM U CEMHUOTHKH, OTMEUAIOT SIBHYI0 “Pa3MbITOCTh” CMbICJIOB
MY3blKaJbHbIX 3J€MEHTOB-3HAKOB U HX CEMaHTHUUECKYI0 MHOTO-
MJIaHOBOCTh. VI3BecTHBIN oTeyecTBeHHbIN HeenenoBaTtenb A. Co-
X0p, paccMaTpuBas npobaeMy My3blKaJabHOTO 3HAKa, MULIET:
“Bce a/1eMeHThbl MCKYCCTBA MHOTO3HAUHbI, IOMYCKAIOT Pa3JHuHOe
CMBICJIOBO@ MCTOJNKOBAHHME..., U JlaKe€ KOHTeKCT He MpUaaeT UM
CTPOTO OTIpe/esIeHHOr0 eMHCTBeHHOoro 3Hauenus” [80]. 3nauu-
TeJbHYIO CJ10KHOCTb MY3blKaJbHbIX IBJACHHH KaK 3HAKOBBIX CH-
cTeM oTMeuaeT W B. MeayueBcKuid, MOCBATUBIIUNA BOMpocaM
MYy3blKa/JAbHOH CEMHUOTHUKHM 3HAUMUTEJAbHOE UMCJA0 CBOMX paldor.
PaspabaTbiBas TeOPHIO My3blKaJbHOTO 3HAKa, UCCAE10BATE/b
oTMeuaeT 0COOEHHOCTH aHAJMU3UPYEeMOro npeamMeTa, CBI3aHHbIe
C TPAMMATHKOH MY3bIKAaJAbHOTO f13blKa: “LlemocTHble 3HaKK MO
CBOEH CJI0’KHOCTH COMOCTABMMBbI C LEJTOCTHBIMH HKOHHUECKHMHU
3HaKaMH B KHUBOMUCH. Ho My3blKa/abHble 3HAKH OTJAHYAIOTCS
6oJblIeld TPAMMaTH3UPOBAHHOCTHIO... B peun MHTOHAUMOHHbBIN
NJaH NpeACTaBJ/eH JULIb KAK CHCTeMa 3HAKOB, HO He KaK CHCTe-
Ma HHTOHAUMOHHBIX TpaMMaTuK”’ [50]. M3BecTHBIH KOMMO3UTOP
1 skcnepumentatop . Kcenakuc (Xenakis, 1.), aBrop monorpa-
buu “PopmanuzoBaHHas My3blKa: MbICIb U MaTeMaTHKa B My-
3bike” [170], BbicKa3biBaJjcs elle 6ojee KaTeroOpuuHoO: ... He
yMato, UTo My3blKa 3TO s13blK. HUUTO He siBsieTCsl S13bIKOM KpoO-
Me CaMOro s13blKa HernocpeaCcTBEeHHO, MOTOMY UTO TOJbKO 32 HUM
ecTb ceMmaHTuKa . [188]. CxoxKue OLleHKH HEeBbICOKOH mepcrek-
TUBHOCTH $SI3bIKOBOTO MOJX0/a B aHAJHU3e MY3blKH BbICKA3bIBAIOT-
Csl M UCCJeOBATeNSIMH B 001aCTH MY3blKAJbHOH MCHXOJOTHH.
Taxk B. Masenyc u B. llexaucku#i ormeuator: “HMctoku 3Tux
TPY/HOCTEH JeKaT, BO-BUAUMOMY, B IMTYOOKOM pPa3aUuUU MexK-
N1y XK€eCTKO OPraHU30BAaHHbIMU 3HAKOBbIMU CHCTEMaMHU THMA ec-
TECTBEHHOIO §13blKa U TOW crellu(UUecKod opraHusalueid oTHO-
HieHu# cyobekTa U 00beKTHOIO OKPY2KeHUs, KOTOPYIO peanusy-
et My3sbika’ [49].

OueBUAHO, UTO B cyMMe paboOThbl, BbIMOJHEHHbIE Pa3HbIMHU
MCCIeI0BaTeNsIMU B paMKaXx 1I3bIKOBOTO MOJAX0/a, MPU BCeM MHO-
roo0pa3uu U aaKe NpOTUBOMOMOKHOCTH MHEHUH, CYILIECTBEHHO
oboraulaloT HallW MpeacTaBAeHUs O Mpupoae My3blkh. OHU He
Nal0T TOUHBIX, CTPOrMX OTBETOB HU HA OJMH U3 BOMPOCOB — UTO
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TaKOe MY3bIKaJbHbIH f3bIK, UTO €CTb €r0 3/J1eMeHTbl, KaKyl CMbIC-
JIOBYI0O Harpy3Ky OHM HeCyT, KaK OPTaHH30BaHbl U Mp.; OTBETOB,
CTPOTHX HACTOJbKO, YTOOBI MOKHO ObIJIO BBICTPOUTb HEKYIO
CTPYKTYPY WJH CUCTEMY OTHOILIEHUH, (DYHKIIUH, KO3(PPUIHEHTOB,
TOJIHBIX /151 MOCTPOEHUST KOMIBIOTEPHBIX aJTOPUTMOB MOJIEIUPO-
BaHUA HcnoaHeHus. JlaHHas cUTyauust BNoJHe 00bsCHUMA, TaK
KaK TeopHusl My3bIKa/JIbHOTO §13bIKa TOJNBKO CO3[aeTCsl. DTa TEOPHUsl
elle He BbipaOoTaJ/a HU OOLLero, €IMHOr0 MOJAX0/1a, HU COOCTBEH-
HOW Mozenu siBaenust. [To atomy nmosony E. Hazalikunckuii, oT-
MeyalHi 00JblIYI0 BaXKHOCTb S3bIKOBOIO MOAX0/a, MUILIET:
“HeBeposiTHO CJIOKHBIM CTPYKTYPHO OPraHU30BAHHBIM 0OBEKTOM
SIBJISIeTCS My3blKaJbHbIH A3bIK. [10 cyllecTBy netanbHbli aHAIU3
€ro... ele He MPOU3BOJUJICS U siBJsieTcs aenom Oyayuiero” [62].
Ho ecsn Kaxketcs npekaeBpeMeHHbIM 0XKHAaHHe OT MYy3bIKO3HA-
HMS TOUHBIX JIAaHHBIX MO HHTEPeCYIleMy Hac BONpocy, TO OTCYT-
CTBME 10 CHX MOP TaKHUX JaHHBIX B HCCJAE0BAHUSX, UCTOIb3YIO-
IIIUX MaKCHMMaJbHO (pOpMaJsbHble METObI aHA/MHU3a MY3bIKH, MOXK-
HO OOBSCHUTb JHIUb YPe3BblUAMHON CI0KHOCTbIO MpeaMerTa.
Bunnmo, nostomy, Tak:ke He 1al0T CTPOToi M OJHO3HAUHOU Kap-
THHBI MaTeMaTHUYeCKHe MeTO/bl, HalpaBJdeHHble HA aHaJJI1u3 MY-
3bIKaJbHOH rpaMMaTHKK U padpabaTbiBaeMble psiioM HCCIe10Ba-
teseil, B yactHoctu, P. 3apunoseim, A. Taursinom, A. Tefinom
[38; 84; 29].

Onnako, B 1es0M, pazpaboTka TEOPUHU MY3bIKAJIbHOIO 513bl-
Ka lleHHa TeM, UTO B Hel BbISBJSIOTCS 3aMeTHble aHAJOTHH MeK-
J1y 1OCTATOUHO YETKOH CTPYKTYpPOH €CTEeCTBEHHOTro si3blKa U He
CTOJIb UETKOH CTPYKTYpoil My3biKH. M Kak 3T0 He mapanokcaJb-
HO, OOJIbILIYI0 EHHOCTb B HallleM KOHKPEeTHOM HCCJe0BaHUU
MOTYT MpeJCTaB/IsATh He Mocae/HUe, a ABa OoJee paHHUX Hayu-
HbIX miacra. [lepBblit — 310 kKoHuenuus b. Acadbesa [6; 7], pac-
KPbIBAIOILLETO B MOHATHH MY3bIKANOHASL UHMOKAYUSL AHATOTHH
€CTeCTBEHHOr0 si3blKa U MY3bIKH, XOTS M KpalHe peiKo UCMOJb-
3YIOLLEro caM TePMUH MY3blKAAbHbLI A3blK; BTOPOH — TeOpHs
MY3bIKaJbHOH (opMbl, B KOTOpO#, no ciaoaMm . Tapaesoii, pas-
paboTKa neTanbHON My3blKaJbHOH rpaMMaTHKH MpoTeKaaa “mno-
UTH B MOJHOH H30JSILMKU OT UJleHl CXOACTBA MY3bIKH C SI3bIKOM ”
[85]. YO. Parc B cBoeit MoHorpaduu “OcTeTHKa CHU3Y U 3CTETHKA
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CBepXy — KBAHTHTATHBHbIE MYTH COMMKEHUsI OTMeuaeT Claefy-
oiee: “Padora My3blKOBeJ0B Ha 3TOM ypOBHE MO CBOeH “Hje-
omoruu” cOGaukKaeT UX ¢ JUHTMBUCTAMU. MIX BHMMaHuUe, KakK H
MY3bIKOBE/IOB, MPUBJIEKAIOT He CTONBKO CaMH TEKCThl H, TeM 00-
Jee, He cojepxKaHue TEKCTOB, CKOJIbKO (POPMBbI, CTPYKTYPHI,
3JIEeMEHThI TEKCTOB, MapaMeTphl 3eMeHTOB” [74]. Bnosnne Bo3-
MOKHO, UTO HMEHHO TaKHe CTPYKTypHbIe €IHHHUIIbI, 1€ MEeHThI
MY3bIKAJbHOTO sI3bIKA, KAK UKMOHAYUs, momus, ppasa, npeo-
A0JCeHue, paBHO KaK U TUTOBbIE pummudeckue gueypol u eap-
MOHUYecKUe KOHCMmpPYKyuu, MOTYT CIYKUTb (POPMaTbHOMY OMH-
CaHHMIO MY3bIKAJbHOTO MPOU3BEECHHUS B MpoOLecce KOMMbIOTEp-
HOTO MOJIETMPOBAHHUST €r0 HCTOJTHEHHUS.

3aBepiiasi pasjeJ, MOCBSIIIEHHbIH SI3bIKOBOH MPUPOJE MY3bl-
KH, OTHOH U3 00'beKTHBHBIX COCTABJSAIOLUINX KOMIJIEKCHOTO sIBJe-
HHS BbIPA3UTENbHOCTH, HEOOXOUMO OTMETHUTD CJeylolllee: Mmpo-
rpecc My3blKaJbHOH KYyJbTYpPbl B MOCJAEIHHE CTOJNETHS SIBJSET
co00l MpUMep HHTEHCHBHOTO Pa3BUTHS TMapasienbHoro, Heopma-
JIM30BAHHOTO, MHOTOI'PAHHOTO MY3bIKAJbHOTO SI3bIKA, CAYKAILEero
9MOILMOHANBHON KOMMYHHKAIMK ¥ OTPazKalollero aylieBHble Te-
pe:KUBaHUS UeJIOBEKa, MJI0X0 Mepeatoluxcs i3bIkoM peud. My-
3bIKa He MOxKeT ObITh MepeBejleHa Ha 5I3bIK eCTeCTBEHHOro 00l1ile-
nusi. Ho, BMecTe ¢ TeM, 1 peub, U My3blKa HMeIOT MHOTO OOIIUX
00beKTUBHBIX U CyOBEKTUBHbBIX MPEANOChIIOK. M K riiaBHbIM 13
HUX CJIeJlyeT OTHECTH Te, KOTOPble JieKaT B CAMOH OCHOBE 3THX
I3bIKOB, TIPUUMHAX WX TosiBieHust. Ha Hau B3risia, STuMu o61IMMHU
OCHOBOTOJIATAIOIIUMH (PAKTOPAMU SIBASIIOTCS CJAEAYIOILIHE:

a) HeoOXOAMMOCTb B 00eCTeueHn COllMaMbHbIX KOMMYHHKA-
THUBHBIX MPOIECCOB;

6) pYHKIIMOHUPOBAaHKME B paMKaX 3aKOHOB aKyCTHKH,

B) MOJUMHEHHOCTb HOPMaM TMCHXOJOTMH BOCTPUSITHS

1.2. AKYCTI/I‘JGCKI/IG npeAnoCblJIKH BbIpA3UTEJAbHOCTH.
FOBOPH 0 BA?>KHOCTH aKYCTHUYECKHUX I/ISMepeHI/Iﬁ B UBYUEHHH

mMy3bikH, 0. Parc ormeuaer caenyiouiee: “Beem, KTo npodec-
CHOHAJNbHO BXOJHUT B MUP MY3bIKH, BCeTJa HYXKHbl TOUHbBIE
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0ObEKTHBHbIC 3HAHUSA O MY3bIKaJbHOM HCKYCCTBE, O KOMIMO3H-
TOPCKOM TBOPUECTBE, MACTEPCTBE MY3blKaHTOB-UCIOJHUTEICH,
0 My3blKaJabHOM cayxe” [74]. MoKHO Mpeanoa0XKuThb, UTO MY-
3bIKAHTBl M My3blKaJbHble MacTepa 0OpPaTHJAMCh K aHAJNU3y
MYy3bIKAJbHbIX ABJACHUI — aKYCTHUECKOMY M TMCHXOJOTHUYECKO-
My MO CYTH — TaK JAaBHO, KaK BO3HHUK caM MYy3blKaJbHbIH MH-
CTpyMeHTapuil. AHaIU3 sIBJEHUS BbIPA3UTEIbHOCTH C aKYCTH-
UECKOH TOUKHM 3peHHUs He ABJASAeTCH 4eM-TO MPHHUMUMNHAJIBHO
HOBBIM M B COBPEMEHHbIX MCCAeL0BaHUAX. BrnosHe BeposiTHO,
UTO UMEHHO PaHHUH SMMIUPHUUYECKUH OMBIT MO32Ke CTAJ OCHO-
BOM, 00yCNOBUBIIEH pOKAeHHe My3blKanbHONU Hayku. Cyle-
CTBEHHAsl pa3HMILA BUAUTCA B TOM, UTO JIJIsi CAMBIX MEPBbIX K-
CMepPUMEHTATOPOB €HHCTBEHHbIM UHCTPYMEHTOM B HCCJ€]10-
BAaHHUAX OblJI COOCTBEHHBIN CJIYX, TOTAA KAK HUX MOCAEI0BATENH
CMOIJIM MPUHATb Ha BOOPYKEHHE MaTeMaTHKYy, a Mo3xkKe U cre-
uuaabHble npubopbl. Ho, HecMOTpsa Ha TO, UTO A€HCTBUTENb-
HbI mporpecc B aKyCTHYECKHX MCCJAEL0BAHUAX BO MHOIOM
00513aH pa3BUTHIO PAMO3JeKTPOHUKH B XX CTOJETUH, KAK ITO
4yacTo ObIBaeT B TAKUX “TOHKHX 00/JacTaX, KAIKHMHU SABJISIOT-
Csl MCUXOAKYCTUKA M MCHUXOJOTHSI BOCTIPUSITHSI, OCHOBHbIE 3aKO-
HOMEPHOCTH B aKyCTHUECKOH OpraHu3dalMu MYy3blKaJdbHbIX
00beKTOB ObIJIU BbISIBJAEHbI HAMHOTO paHblle MOSIBJACHUS 3JeK-
TPOHHbBIX MPUOOPOB.

M3BecTHO, UTO ¢ MO3UUMUI aKyCTUKU 3ByUalllee My3blKaabHOE
NpoU3BeeHHe MOKET PACCMATPUBATHLCA KAaK 3BYKOBOH 0ObEKT
CO cJ0XKHOH opranudauueil. Takoil 06beKT UMeeT, Mo KpaiHe
mepe, n1Ba cpesa. [lepBblil U3 HUX MpeacTaB/sIeT COO0H cmpyk-
mypy npoudsedeHus. 80 gpemeni, inaue — cnocod BpeMeHHOT0
yHOpsiI0UeHHs MOCAe10BATEbHOCTH 3J1€eMeHTOB-COObITHIH. BTo-
poil XKe sIBAsIeTCS PopMOLl 38YKOBbLCOMHOL, UHBIMU CJAOBAMH,
4acmomHMoil opearudayuu 3TUX 34eMeHTOB. M0KHO Mpeanono-
JKUTb, YTO MPUHLUIBI YACTOTHOH OpPraHU3alUU 3JIeMEHTOB MY3bl-
KU 00yCJIOBJIEHbI, B MEPBYIO Ouepe/lb, 3aKOHAMU aKyCTHKH, B TO
BpeMsl KaK OpraHu3allusi 3J1eMeHTOB BO BpeMeHH 0oJblie cBsi3a-
Ha C KOMMYHUKATHBHBIMH HOPMaMH, BbIpaOOTaHHBIMU B peueBoil
1 My3blKaJabHOH npakThke. Ho o6a cpesa, oTparkalolne akyCcTu-
yecKue MPHUHIMIbBI OPraHUu3alui My3blKaabHbIX 0O'bEKTOB, TeCHel -
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UM 006pa3oM CBS3aHbl ¢ MPUPOJOH CAMOro yeJoBeKa — C McH-
X0 HU3MOJIOTHUECKUMHY MeXaHU3MaMHU BOCMPHUSITHS, TpoLlecCaMu
nepepaboTKK HHPOPMAIIUK MO3rOM, a TaKxkKe MOTOPHO-JBUTa-
TeJIbHBIMU (paKTOpaMu, BbipabaTbiBaeMbIMH B Mpollecce XKH3He-
JesITeNbHOCTH.

[IpumeuatenbubiM pakTOM SIBASIETCS TO, UTO 06a cpe3a — U
YacTOThl, H BpEMEeHH — UMEIOT oueHb MHOro obuiero. Ecau kpart-
Hble OTHOLIEHHST YAaCTOTHBIX COCTABJSIOIIUX (FTAPMOHHUK) B CJI0XK-
HOM TMePUOANYECKOM KoseOaHuK 00yCaaBAMBAIOT SIBHO BbIpazKeH-
HYI0 3BYKOBBICOTHOCTb KosieGaHMsl, TO aHaJOTMUHble KpaTHbIe
OTHOILIEHUST BpPeMEHHbIX HHTEPBAJIOB MEXKY 3BYKAMHU MO3BOJISIOT
BOCMIPUHUMATb SIBHO BbIpaKeHHbIe METPO-PUTMHUECKHE U TeMIIO-
Bble XapakTepucTuku. [Ipnuem, ecnin ¢ maTemaTHueckon, Gpusu-
YeCKOH TOUKH 3peHHs] My3blKaJbHble SBJACHHS, HAOMI01aeMble B
YACTOTHOH M BO BPeMEHHOH 00/1acTsX, UMEIOT MPaKTHUECKH OJHY
U Ty Ke MPUPOAY, TO AJS CAMOro 4eJoBeKa — 3TO CyThb pasHble
SIBJI€HUS], UepTa MeXK/y KOTOPbIMU TPOJIeraeT Mo HUKHEeH rpaHu-
e 3ByKOBOT0 BOCTIpuHUMaemoro nuanasona 16 . Boime yka-
3aHHOH YaCTOThbl KoaebGaHusi BOCMIPUHUMAIOTCS KaK TOHbI, a HUXKe
— Kak coObITHSI BO BpEMeHH.

XoTsl aKyCTHUeCKHe aCMeKThl sIBJEHUST BbIPA3UTETbHOCTH CTa-
JIX Y2Ke IaBHO MpeMeTOM M3yueHHs MHOTHX yueHbIX [8; 11; 25-27;
53; 64; 65; 69; 71; 72; 75; 82], npuHIIMNIHAILHO HOBblE BO3MOXKHO-
CTH 1151 (PUKCALIMKM M aHaJW3a 3ByKa JaJ UCCAe0BaTeIsIM B MOC-
JieJlHee JIeCSITUIeTHE MPOrPecc B PA3BUTHU JEKTPOHHBIX CPEJCTB.
CraJ/i 10CTYMHBIMU He TOJIbKO BbICOKAsi TOCTOBEPHOCThL H3Mepe-
HUi, HATJSJAHOCTD TPEACTABIEHUsS] Pe3yJabTaTOB, HO U BO3MOXK-
HOCTb XpaHeHHs1 OOJIbIINX 00BEMOB JaHHBIX. DTH 0OCTOSITENbCTBA
clesanu peasbHO aKKyMYJIsIHI0 pa3HOO6pa3HOro SKCIepuMeH-
TaJbHOrO MaTepuasa. B To e Bpemsi, pa3BUTHe caMOil H3MepH-
TeJIbHOU TEXHUKH He TPUBEJO K CKOJbKO-HUOYb 3aMeTHOMY TIPO-
rpeccy B McC/Ie0BaHUsAX (peHOMeHa BbIpa3uTebHOCTH. B uncTom
BHUJI€ UHCJIOBbIE JlaHHbIE, MOJyUaeMble B pe3ybTaTe aKyCTHUeCKHUX
U3MepeHuil, okazaauch KpaliHe HecoaeprkaTenbHbiMu. OnHAKO,
MOMHSI O CEMaHTHUECKOH HEOTHO3HAUHOCTH MY3bIKAaJIbHOTO $13bIKa,
Mbl He JOJKHBI YAUBJASATLCSH 3TOMY (DakTy. 3/1ech KazKeTcsi BIOJ-
He yMecTHOH nurtata u3 paborsl IO. Parca, kotopas yxKe Oblia
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MCMOMb30BAHA HAMU paHee: “Mbl MOXKeM 3aMepUTh BCe, UTO HAM
HY?KHO, C KAKOH yrojHo TOUHOCTbIO, HO Mbl HUKOT/1a He y3HaeM
M3 9THX 3aMepPOB, KAKOe KOJTHUECTBO HYKHO JJs1 CO3/LaHUsT UCKO-
mMoro kKauectBa” [74]. Ha orpanuuenHoctb “MamMepuTebHOT0O”
MOJIX0/1a B aHAJ/MN3€e MY3bIKaJbHbIX (DEHOMEHOB YKAa3bIBaeT TaKKe
H. baxkanos: “..MCTOpHUSI My3bIKAJAbHOH aKyCTHKH MOKa3aJna, uyTo
B rpaHUlAX U TapaaurMme 3ToH AUCUHUTINHBI HEBO3MOKHO CKOJb-
KO-HUOY b MOMHO OOBSCHUTb HU OJIHO M3 SIBJEHHH MYy3bIKaJbHO-
ro uckyccra’ [9].

Kak My3bIKanbHOMY 00BEKTY B LIEIOM, TaK U €ro 371eMeHTaM
COOTBETCTBYET MHOKECTBO TOUHBIX, 00'b€KTHBHBIX TpeacTaBe-
HUH B BUJ€ BOJHOBBIX KOJeOaHUH, PUKCUPYEMbIX U 0TOOpaxKae-
MBIX ¢ OMOIIbIO TPUGOPOB. AKyCTHUECKHE TTapaMeTpbl, TaKHe
KaK aMIJIUTya, 4aCTOTa U CHEKTP, SBJASIOUINECS KPUTEPHUSIMH
17151 OLLeHKH 3BYKOBBIX 0O'bEKTOB B TEXHHKE, OKA3bIBAIOTCS CAUII-
KOM TPOCTBIMU TMPUMEHHUTEIbHO K HCCIEeI0OBAHUSIM MY3bIKAJIbHbBIX
00beKTOB. KX MOXKHO cunTaTh MapamMeTpamu MepBoro, sneMeH-
TapHoro ypoBHsi. OHH, MO CYTH, — JHUIIb “KUPTHUHUKH ", U3 KOTO-
pbIx cTpoutest “3aanue”. M TolbKO “cxema HX pacrnoJioKeHus ',
MX B3aMMOCBSI3H, MOTYT 1aTh MpeJcTaBaeHe 0 “31aHUU” B LEJIOM.

[Tcuxosnoruueckue 0cO6€HHOCTH BOCTIPHUSATHS, KAK BaXKHbIe
MPeanOChIIKA CIOKHUBIIUXCS U Pa3BUBAIOUIUXCS HOPM MY3bl-
KaJIbHOTO $13bIKa, BCKPBIBAIOT MEXaHU3Mbl CJIYXOBOTO aHaJNn3a H
pacno3HaBaHUsl 3BYKOBbIX 00beKTOB uesoBeKoM. JLyist smemeH-
TapHOro, NapaMeTpUUecKoro aHajau3a, aHaJoru4HOTO TOMY, KO-
TOpbIN 0OecreurBaeTcsi U3MEPUTEIbHbIMU MPUOOPAMHU, Y UeIOBe-
Ka HeT MCUXOPHU3UONOTHUECKHX BO3MOKHOCTel. Ero ananuzaro-
pbl He MpelHa3HaueHbl AJs 3Toro. Bripouem, Takoil aHanus, Kak
MOKAa3bIBAIOT TAaKyKe UCCAe0BAHUS 10 HCKYCCTBEHHOMY MHTEJI-
JIEKTY, U He MOXKeT ObITb MPOAYKTUBHBIM, €CJIM CTABUTCS 3aja-
ya pacrnosHaBaHus 0o6pa3oB. YemoBek cnocoGeH BOCIPUHUMATh
M KJ1acCupUIUPOBAThL He OT/e/bHble, 3TeMeHTapHble MapaMer-
pbl, @ KOMIJIEKCHbIe PYHKIIMH UX U3MEHEHHUsT U 3BYKOBble 00beK-
Thl B 1eJg0oM. [IpennonokurenbHo, HMEHHO Takue (QYHKIIUH U
00'b€KTbl BBIMOJHSAIOT B MpoOllecce SMOLMOHANbHOH KOMMYHHKA-
UK POJIb JIEMEHTOB MY3bIKAJbHOTO SI3bIKa U MY3bIKaJbHbIX 3HA-
KOB C “pa3MbITbIMH ", HETOUHbIMH 3HAUEHUSIMHU.
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B cyuiHocTH, BocnpusiTue uenoBeka BO BCeM sIBJIsIeTCs 00-
pasHbIM U He MOXKeT He ObITb KpaliHe CyObeKTHBHBIM. BbicKasbl-
Basl CBOe OTPULIATEIbHOE OTHOIIEHHE K MTPUMHUTUBHOMY “reomert-
puyeckoMy” MOAXOAY K aHaJaM3y MY3blKaJbHOH MPUPOJHI,
@. Mam (Mach, F.) nucama: “My3bika He cKJIaJbIBaeTcss HU U3
“kKBaHTOB” (€IMHHUIL KOJTUUECTBEHHBIX), HU U3 “KBasauil” (eIHHHUIL
KAaueCTBEHHBIX) — €€ CYILILeCTBEHHBbIM 3JeMEeHTOM SIBJsETCS Ta
abcTpakTHas CBSI3b, KOTOPAsi BO3HUKAET B HallleM MpeJcTaBJe-
HUH MEXKJY SIBJCHUSIMH, @ He 3aBUCHMOCTb KaKJ0T0 U3 SIBJACHUH
OT KaKOH-JTUO0 CHCTEeMbl UMCIOBBIX OTHOIIEHUH [141]. YueHbii
YKa3bIBaeT TaKKe Ha “‘TeopeTHuecKHe 3a0/yKeHUsT MY3blKaJb-
HBIX OHOJMOTOB”, KOTOpbIe HCCAEAYIOT 3JeMeHThl 3BYKOBBIX
00bEKTOB B M30Js11HK OT 1eqaoro. [To cmoam @. Maia “3Byko-
BOH MpeaMeT He CYIlecTByeT Kak OpraHu3doBaHHoe ObITHE, KaK
He UMel0T a0COMIOTHOrO ObITHS (POHEMbI WK cuanadbl. Ero Mox-
HO OMpeeNUTh eIHHCTBEHHO B KAKOM-TO OMpeaeeHHOM KOHTeK-
CTe, T. €. KaK 3JeMEeHT HeKOero OTHOILIEeHUs U, B pe3yJsbTaTe, Ka-
KOH-TO My3blKaJbHOH KoHenuuu™ [141].

Ha npaktuke B rpoMaHOM UHC/Ie aKyCTHUECKHX MapaMer-
POB, COOTBETCTBYIOILIUX MY3bIKaJIbHOMY OObEKTY, KaXKeTCsl TOUTH
HEBO3MOXKHbIM BbISIBUTb KaKue-1u00 CyllleCTBeHHble 3aKOHOMeP-
HOCTH, 0OycaaBAUBAIOLIHe BbipasuTeabHOCTh. OKasbiBaeTcs,
KOTJla OJTHO U TO YK€ TIPOU3BeJleHHe UCTIONHEHO BbIPA3UTEIbHO, HO
Mo-pa3HoOMY, TO BCe BAPUAHTbI UCMOJTHEHHS, 1a2Ke OJTHOTO UCTIOJ-
HUTEJIsl, SIBASIOTCA PaA3AUdHbIMU OOBEKTAMHU C aKYCTHUECKOH
TOUKH 3peHust. UTo B TaKOM c/Iyuae B 9KCTepPUMEHTAIbHbIX 1aH-
HbIX SIBJISIETCS] CYLII€CTBEHHBIM, a UTO — BTOPOCTENeHHbIM, Moue-
MY pasHble ¥ HepeIKO MPOTHBOMOIOXKHbBIE 0 aKYCTHUECKUM Xa-
pakTepucTHKaM 0ObEKTbl MOTYT OKa3bIBAThCS BbIPA3UTENbHbI-
mu? [lomoGHble BOMpocChbl HATAJAKMBAIOT Ha MbICAb, YTO
M3MepeHUst aKyCTHUECKUX MapaMeTPOB MOXKET CAYKHUTb JHIIb
00beKTUBHBIM cOCOO0M (DUKCALIMU MY3bIKAJbHOTO MPOU3BEIe-
HUSI, KAK 3BYKOBOTO 00'beKTa. DJieMeHTapHble aKyCTHUeCKHe Ta-
paMeTpbl TOJNbKO HEMHOIO “MPOJUBAIOT CBET  HaA MPHUPOLY MY-
3bIKAJIbHOTO SI3blKa U sIBJI€HHE BbIPA3UTEJIbHOCTH. YUeT 3THX Ta-
pamMeTpoB HEOOXOIUM B U3yUEHHH HUCCAeNYyeMOro GeHomeHa, HO
MCIOMb30BAHHE aKyCTHUECKOr0O MOAX0Aa NMOKa He MOXKET ObITh J10-
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CTaTOYHO 3P PeKTUBHBIM. MeTo/Ibl aKyCTHUECKHX U3MePEHUH, 1C-
noJb3yeMble B MY3blKaJbHOH HayKe, H10JKHbBI CTAaTh a/J1eKBaTHbI-
MH CJOKHOCTH aHaJU3UpyeMblx 00beKTOB. M 3TO BO3M0OXKHO
JUUIb B cJaydae nepexojaa OT aHa/au3a NPOCTEeHIINX MapamMeTpoB
K aHaJau3y KOMIMJIEKCHBIX PYHKUHMH U 11eJOCTHBIX 3BYKOBBIX
00'bEKTOB TOI/1a, KOT/la NpOoLeypbl U3MepeHHH OyAyT CTPOUTh-
Csl MO aHAJOTH:UAM, OJHU3KUM K MeXaHU3MaM BOCTPUATHA U aJ-
FrOPUTMAaM pacrno3dHaBaHust 00pPa3oB, KOTOPbIMHM MPHUPOAA HAJCNHU-
Jla 4eJI0BeKa.

1.3. My3bIKa/nbHbIH UHCTPYMEHTaPHH

PaccmatpuBasi My3blKaabHbI HHCTPYMEHTApPUH KakK 00bekK-
THBHYIO MPEANOCLIIKY (PEHOMEHA BbIPA3UTeIbHOCTH, HEOOXOIH-
MO OTMETHTb CJeAylolllee: U aKyCTHYeCKHe TPaJMILMOHHbIE, U
COBPEMEHHbIE 3J€KTPOHHbIC HHCTPYMEHTbI — 3TO CHEeLHaNU3HPO-
BAHHbIE OPY/JHs, CKOHCTPYHPOBAHHbIE C LEJNbI0 MAKCHMAaJbHO
3 peKTUBHOrO U yA0OHOTO NpeoOpa3oBaHusl ABUTaTeNbHbIX, (HU-
3UUECKHX BO3JeHCTBUI MY3bIKAHTA-HCMOJHUTENS B 3ByKOBbIe
KoJleOaHUs OMpPeeJIeHHOr0 KayecTBa.

Hcropusi pasBuTHsI My3blKa/JAbHOrO MHCTPYMEHTapHsl HACUH-
ThIBAeT ThicsiueaeTHsl. ['0BOpsl 0 MPOTOTHNAX MHCTPYMEHTOB,
KOTOpble cefiuac MPHUHSATO CUUTATh aKAaJAEeMHUECKHMH, MOXKHO
OTMETHTb IVIaBHbIe LeJH, Mpecse/lyeMble My3blKalbHbIMH MacTe-
paMM Ha NMPOTSKEHUU HeCKOJIbKUX BeKoB. [Ipouecc KoHCTpyHpoO-
BaHUs MY3blKaJbHbIX MHCTPYMEHTOB HaNpaBJ/ieH Ha JOCTHKEeHHe
psina TpeOOBaHUN, TAKUX KaK CHJa, YUCTOTA U GJAropoacTBO
3BYKa, CTAOU/IbHOCTb MY3bIKAa/JbHOIO CTPOSl, SPTOHOMHUHOCTb HJIH
y100CTBO HCMOJTHUTENBCKOTO BO3/1eHICTBHSI, MAKCHMAJ/bHO MOJTHOE
pacllipeHHe BbIPA3UTeJAbHbBIX BO3MOKHOCTEH, KOHCTPYKTHBHAS
MpOCTOTA, BU3YaJNbHOE 9CTeTHUECKOe COBEpPLIEHCTBO, J0/NT0BeY-
HOCTb, CHU2KE€HHe Beca /151 y1006CTBa TPAHCMOPTHPOBKH H, BO3-
MOKHO, HeKoTopble apyrue. [lopsaok nepeuncaeHuss CBOHCTB
UK TpeOOBAHUI He MMeeT MPUHLMIHANBHOIO 3HaUeHUs], TaK Kak
TOJIbKO B COBOKYTHOCTH BCEeX XapPaKTePUCTHK MY3bIKaJbHbIH HH-
CTPYMEHT CTAHOBHUTCSI OPYJHEM MY3blKaHTa-UCMOJIHUTES. ToMb-
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KO B TOM CJyuyae HHCTPYMEHT MoJydaeT pacrnpocTpaHeHue H,
KaK CJeJCTBHE, OKA3bIBAETCS BKAIOUEHHBIM B HHTEHCUBHYIO MY-
3bIKAJAbHYI0 MPAKTHKY. M JHIlIb MpU yCJOBHH TAaKOH MpPaKTHKHU
CTAHOBSITCSI BO3MOXKHBIMH Pa3BUTHE, COBEPIIEHCTBOBAHHE TeX-
HUK UTPbl U HA00pa UCMOJHUTEIbCKUX TTPUEMOB, COUNHUTETbCTBO
C yueToM 0COOEHHOCTEeH WHCTPyMeHTa, Mporpecc B pa3BUTHH
MCTMOMHUTENbCKUX LIKOJ, COBEPIIEHCTBOBAHME CAMOTO HHCTPY-
MEHTa, HHBIMH CJIOBAMH €r0 MOJHOIIeHHAs! KU3Hb.

B pakypce uayuaemoro HaMu SIBJ€HHSI CTOUT YJI€JMUTH OCO-
60e BHUMaHHe TOHSTHIO, KOTOPOe HeMmoCpPeACTBEHHO CBSI3AHO C
OLEHKOH TOTO WM HHOTO MHCTPYMEHTA U SIBJSIETCS €r0 HeOTheM-
JIeMbIM TpU3HaKoM. Peub uaer o membpe My3blKaabHOTO HHCT-
pymenTta”.TeM6p — cyOBEKTHBHO BOCIPUHUMAaeMasi 0COOEHHOCTh
3BYKa, €ro OKpacka, CBs3aHHasl ¢ OJIHOBPEMEHHBbIM BO3/1efiCTBHEM
pasJUUHBIX 3BYKOBBIX 4acToT” [70]. O 60/bII0H BayKHOCTH UMEH-
HO 9TOH XapaKTePUCTHKH 3BYyKa CBHJETEJNbCTBYET MOBBIILIEHHBIH
MHTepec uccaeaoBaTesNell Kak K aKyCTHUECKOH MpHUpojie sBACHHUS,
TaK U K 0COOEHHOCTSIM BocnpusTusi Temopa [4; 18-20; 26; 28; 43;
48; 78; 94; 99].

Hawm npencrasasiercsi, uto yKazaHHOe MOHSITHE B €r0 0O6UXO]1-
HOM ynoTpeOJeHUH 10 CUX MOP OCTAETCs HEeJA0CTATOUHO YETKO
onpejieseHHbIM Kak AJs “My3blKaHTa , Tak W Aas “cpusnka’.
KopHu cioxKuBIleiicss HEOTHO3HAUHOCTH JIexKaT, C OJTHOH CTOPO-
HbI, B TICHXOJIOTHH BOCTIPUSATHS 3BYKOBBIX KOJeOaHUH UeJOBEKOM,
C IpPyroil — B MpUMeHsieMbIX cnioco6ax npejacTaBeHusi 3ByKa B
TexHHueckol akyctuke. [Tosuuusa “pusuka” kaxercs Gojee
NPOCTOH, MOCKOJbKY /s HEro MOHsATHe TeMOp He BKJIUAET
CyOBEKTHBHYIO KOMIOHEHTY COOCTBEHHbBIX olLylleHui. JIas Hero
TeMOp — 3TO JIUILb (PU3HYECKHE MapaMeTpbl, HEKOTOPbIH Habop
YACTOTHBIX COCTABJSIOLUIUX — CIEKTP M BOJMHOBast hopma, cooT-
BeTcTBytoUlast emy. last “mysbikanta” temOp B o0lieM Buae —
9TO XapaKTep 3BYyUaHHs], ONUChIBAEMblH TAKMMHU MpHUJIAraTebHbl-
MH, KakK “sapKuil”, “counbiit”, “ray6okuil”, “pe3kuit” u 1. n. B
TOXKe BpeMsi, OOJIbIIYIO ONPeNeeHHOCTb NOHsATHE TeMOp MPHOG-
peTaeT B CBSI3W C KOHKPETHBIM MHCTpyMeHTOM. [Ipuuem, npous-
HOCS1 BbIpaxkeHue — “3T0 TeMOp CKPUMNKH ™, MOJApa3yMeBatoT UK
PYKOBOJICTBYIOTCSI 3ByUaHHEM OTHIO/b HE OTJEJNbHOI0 3ByKa, He
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KaKOro-TO OTMpPeeJeHHOr0 U XapaKTepHOro WTpHUxa, npuema, a
gcell COBOKYNHOCMbIO PABAUUHLLY 38YKOB, U3BACKACMbLX HA
OQHHOM UHCMpPYMEHME, BKAUASL XAPAKMepHble NPUeMbl UCNON-
HeHust u dasxce ulymosovle npudsyxu. IlpuMeuatesbHo, 4To aBTO-
MaTHyeckas MaAeHTU(dUKalusa TemOpa, TO eCTh pacrno3HaBaHue
WJIM KJaaccupHKallks ero ¢ NoOMOILbI0 3J1eKTPOHHBIX MPUOOPOB,
O0Ka3bIBaeTCsl He TAKOH y»K MPOCTOH 3ajauedl HMEHHO MOTOMY,
UTO MY3bIKaJbHbI HHCTPYMEHT BOCITPOU3BOAUT MHOXKECTBO POJ-
CTBEHHBIX, HO J1aJIeKO He TOXKJAeCTBEHHbIX 3BYKOB. Bocnpusrtue
yeJI0BeKa CTPOUTCH HA ACCOLMATUBHBIX MPUHLIMMAX, U 3HAUCHUS
(bU3MUeCKUX mMapaMeTpPOB 3BYKOBBIX KOJeOAHUN BOCTTPUHUMAIOT-
Csl UM He B aOCOJIIOTHBIX BbIpAXKE€HHUAX, a B MPOMOPLUAX MEKIY
OTAeNbHBIMU Tapamerpamu. OaHaKo, camMoe rmaBHOe COCTOUT B
TOM, YTO CJAYXOBOH aHanu3 TeMOpa MPOUCXOAUT B HEKOTOPBIX
unmeepasvrolx, 06obujennolx xapakmepucmuxax. I[lo aTo#
MPUUMHE OJIHH, YaCTO HUYTOXKHO MaJible, U3MEHEHUS (PU3UULCKHX
napaMeTpoB CTAHOBATCA JJS CJAyXa OYeHb 3aMeTHbIMH, a JApY-
rve, 3HauUTeNbHO OOJbLIHE H3MEHEeHHUs, ocTaloTca 0e3 BHUMA-
Hus-. Hecomnenno, uto Takasi pyHKUHUsI Mo3ra oOycaoBaeHa Beel
MCTOpHEH pa3BUTHS YesoBeKa M CBsI3aHa He TOJMbKO C MPOLeccoM
BOCNPUSATHS 3BYKa. [l/s ycnemHoro pacnosiaBatusi Toro uiu
MHOro 00beKTa, CTaJKUBasICh ¢ €ro TpaHchopMalUusIMH, MO3TY
HE0OXOJUMO BbIIeJSATb U OLLEHUBATb OCHOBHbLE XAPAKMEepPHbLe
npusrnaku 06beKTa, KOTOPble COXPAHSAIOTCS MPH CYLLECTBEHHBIX
M3MEHEHUSIX OT/eJMbHbIX MapaMeTpPoB.

Onupasicb Ha HU3J0KEHHbIE Bblllle KOMMEHTapHUH, Cae1yeT
clesaTh 3aMevyaHue 0 NPaKTHUECKOH HeMmpPUTroAHOCTH (Mo Kpai-
Hell Mepe B paMKax HaCTOSILLero UCCAe/l0BaHUs) onpe/eneHus
noHsATHS “TeMOp”, TpAJAULUHOHHOTO /151 My3bIKO3HAHUS U 0011Le
MCUXOJOTMH B LIeJ0M, HO, MO CYTH jena, yactHoro. K cioBy cka-
3aTh, HCCAC0BATENH, CBI3AHHbIE C AKYCTHUECKUMHU U3MepeHUs -
MU U TICUXOJIOTHEH BOCTPUSATHS 3BYKa, XOPOILIO 3HAKOMbI ¢ MPO-
CTbIM 3KCMEPUMEHTOM, pe3y/JbTaTbl KOTOPOTo, Kak MpaBuJIo,
BbI3bIBAIOT yAUBJEHHE Yy OOMbIIHHCTBA MY3bIKaHTOB. OO 3TOM
9KCMepUMeHTe, B 4aCTHOCTH, coobllaercst U B MoHorpaguu B. Ho-
cynenko “Ilcuxosmorusi caiyXoBoro BocnpusiTHs”: “...10CTaTOUHO
M3MEHUTb HanpaBJdeHue JBUKeHUe MAarHUTOPOHHOH JEHThl, Ha
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KOTOPOH 3aMUCaHbl 3BYKH POsiJisi, UTOOBI CAeAaTh TeMOp 3BYUaHUS
COBepIIeHHO Hey3HaBaeMbiM~ [63]. My3bIKaHT, KaK 0Ka3aJ/och, He
MOKeT y3HaTbh OJIMH €JIMHCTBEHHbIH 3BYK POs/si, HA KOTOPOM HT-
paeT 1eCATKH JIeT, €C/IU 9TO 3ByK BOCIIPOU3BOAUTCS B 0OPATHOM
nopsiake (!). Haiie nosicHeHue cOCTOMT B TOM, UTO CTEKTPabHbIH
COCTaB 3BYKa, TO €CTb “ero okpacka”, B JJaHHOM c/aydae He Tpe-
TepneBaloT U3MEHEeHHs], HO IMHAMUUECKHEe U CMeKTpaJbHble U3Me-
HEHHs BO BPEMEHH (TO €CTb MHTerpasibHble XapaKTepPUCTUKH ), KO-
TOpbI€ B ITAHHOM cJlyyae KaK pa3 M OblIM HAapyLUeHbl HHBEPCHbIM
BOCMPOU3BeLeHHEM (POHOrpaMMbl, OKa3blBaloTCsl 0oJ1ee BaXKHbIMU
JUI1 UICHTH(DUKALUK TeMOpa 4e0BeKOM.

PyHKIMOHAJIbHbIE BO3MOXKHOCTH, KOHCTPYKLHUSI MHCTPyMeHTa
He MOTYT He HaKJa/JblBaTh OTIEYAaTOK HA TEXHUKY UIPbl, UCTOJ-
HUTEJNbCKUE MPHEMbl, U HE BHOCUTb TE€M CaMbIM CBOIO JIENTy B
NOpOKAeHHe 3BYKOBOH My3blKaabHOH Matepuu. [1o cyTH, kaxo-
MYy MY3blKaJbHOMY MHCTPYMEHTY COOTBETCTBYET CBOH 3BYKOBOMH
06pas. ITotT 06pa3 — COBOKYMHOCTb XapaKTePHbIX 3ByUaHUH HH-
CTPYMEHTa, CyMMa 03BYUEHHbIX UCTOJHUTENbCKUX MPUEMOB H UX
coueTaHuH, onpejeneHHble, CBOHCTBEHHbIE HHCTPYMEHTY MHTOHA-
uuu. B uenowm, 3ByKoBo# 06pa3 HHCTPYMeHTa — HEUTO HeusMme-
puMo OoJbliiee, UeM MPUMUTHBHOE M3BJeUeHHe 3ByKa MexaHhuec-
KUM MyTeM HJIM UCKYCCTBEHHbIH 3BYK, MOJYyUEHHbIH B aKyCcTHUeC-
KOH nmabopatopuu. DTO COBOKYMHOCTb 3BYUaHUMH, T1OCTUTaeMbIX
mactepaMu. MiHbiMu cioBamu, 3ByKoBO#H 00pa3 MHCTPYMEHTa He-
pPa3pbIBHO CBsI3aH C HEKOTOPbIM COOMPATENbHbIM, “KOJIEKTHB-
HbIM” MYy3bIKAHTOM-HCMOJHUTEIEeM. 3BYKH, NoayuaeMmble 6e3
yuacTHsl MY3bIKaHTOB, He CO3/1aI0T MYy3blKaJbHbIl 00pa3 UHCTPY-
MEHTa, U TOJIbKO B PyKax MCHOJHUTENS] OH CTAHOBUTCS Cpejl-
CTBOM MOPOK/IEHHUST 3BYKOBbIX MY3bIKaAbHbIX 00 bEKTOB U MPH-
BHOCHUT CBOH BKJIaJ B MY3blKaJbHY!0 BbIPA3UTEIbHOCTbD.

1.4. TTcuxopusnonornueckue hakTopbl
MY3bIKa/JIbHOH BbIPA3UTENBbHOCTH

My3bIKa.HbH0€ npousBeseHune, B OTAUUYUE OT o0beKTa cmami-
4eCK020 UCKYCCTBA — KAPTHUHbI, CKYJbITYPbl — CTAHOBUTCS pe-
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aJIbHOCTBIO He T0 OKOHUYAHHUHU pabOThl KOMMO3UTOPA Hal HOTHOH
NMapTUTYPOH, a JUIIb MOCAe €ro BOCIPOU3BEACHUST MYy3bIKAHTOM-
ncenoanurteneM. Mcemenys npobaeMy Xya0:KecTBEHHOH HHTep-
npeTauuu ¢ Mo3uuu puaocopcekoro anaausa, E. 'ypenko or-
meuaet: “Crenuuka ke Tpyjaa KOMIO3UTOPA... TAKOBA, UTO OH
B OTJIMUHE, CKAKeM, OT »KHBOMHCILA B MOAABJSIONIEM OOIbIINH-
CTBE CJyyaeB He MOxKeT 000HTHCh 0€3 TBOPUECKOTro yuyacTus
MoCpeHMKa, 3aBepLIAIOLIero B UCTIOJTHUTENbCKOM aKTe GOpMH-
poBaHHe MaTepUasbHOH MJIOTH OJHOTO U3 BO3MOKHBIX BaPHAHTOB
MY3bIKaJabHOTO MpousBenenus’ [33], u nagaee: “CrnpoeKTHpoOBaH-
Hasi aBTOPOM JyXOBHAsl OCHOBA MPOM3BeeHUs “OBeleCTBASIET-
cs1” B 6€CKOHEUHOM MHOro00pa3uu MpaBOMEPHBIX HCTTOMHUTEb-
cKUX BapuaHToB’ [33]. ®akTHUeCKH MoyuyaeTcs, UTO B My3biKe
HEeT OpPUTHHAJIA, U MY3bIKAAbHOE NPOU3BEOeHUe CYuiecmayem
UMEHHO 80 MHOMECMBE UCNOAHUMENbCKUX UHMepnpematuil.

B paccmatpuBaemMoM HaMu §IBA€HHH MY3bIKaJabHOH BbIpa-
3UTEIbHOCTH MCMOJHUTENb — LEeHTpaabHas Gurypa, OCHOBHOH H
onpenensiiomni pakrop. Ha Hem 1efCTBUTENbHO 3aMbIKAIOTCS
BCe MJAaHbl U CPe3bl 3TOT0 MHOTOTPaHHOro siBjaeHus. Mmenuno
MCTIOJHUTENb B MPOLECcce MOPOKAEHUST My3blKaJIbHOH MaTepUH
00belMHSIEeT BCe KOMIIOHEHTbI B €IHHOe 1leJ10€e, OepeT Ha cebs
“OpraHusyolLyio, ynpasJ/sioulyto” (yHKIIMIO — OT OCMbICJIHBA-
HUS W€ KOMIO3UTOpa, SMOIHOHAJNBHOTO MPOKUBAHUS U pas-
BePThIBAHUS MY3bIKAJbHOIO MJIaHA-MAPTUTYPbl 10 BbIMOJHEHUS
JIBUTATeJNbHbIX, MEXAHUUECKUX MAHUMYJSIUN HAJl HHCTPYMEH-
TOM, MOPOKAAIOUIUX caMy MY3bIKy. Bbinatouiuiicss oTeuecTBeH-
HbIi HceamenoBateb b. AcadbeB oTmeuads: “...HOTbl — ellle He
MY3blKa: €e HaJl0 BOCIPOU3BOJAUTh — MHTOHHUPOBATH, HYXKHBI
MHCTPYMEHTbI, HYyKHbl HCMOJHUTEAU " [6].

McnonmHuTe b, Kak 1lleHTpaJbHOe U CyO'beKTHBHOE 3BEHO B
cXxeme MY3blKa/JbHOH KOMMYHUKAIUU, TPUBHOCUT OUeHb MHOT0O€
B MOPOXK/eHHe My3blKaJabHOU MaTepuu. B mpoiiecce nntepmnpe-
Tauuu oobeM “HHpopMalUn’, 3aKOJUPOBAHHON B 3HAKOBO#H (op-
Me B MapTUType, pa3BOpPauUBAeTCsl B HECOU3ZMEPUMO GOJbIIHH
cojepKaTelbHblil 00beM peanbHOro 3Byuanusi. [1o ciaoBam
IO. Parca, “/Ins1 My3blKaHTa-UCMOJHUTENST HOTbl — CBOEro poja
MHCTPYKIUS; ONHAKO OH HUKOTJa He CJeyeT CJAeno 3TOH MHCT-
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pykuuu” [74]. UMeHHO HCTIOMHUTENBCKUM (haKTOPOM 00YyCIOBJIe-
Hbl © MHOTO3HAYHOCTb MY3bIKAJbHOH CeMAaHTHKH, U “pa3Mbl-
TOCTb” CMBICJIOB MYy3bIKaJbHbIX 3HAKOB, H CJI02KHOCTb, MHOTOIIA-
HOBOCTb MY3bIKaJbHOTO f13bIKa. Kcmomnurens, roBopsi o6pasmo,
“HEeMMOBEpPHO yCJ0KHSIET TpaMMaTHKy HOTHOTO TE€KCTa, MpH-
BHOCSI B Hee B Tpolecce XKUBOTO HHTOHUPOBAHUS epamMMamury
golpasumesvrocmu. B 310l CBSI3M MHTEPECHBIM MPEeCTaBASETCS
dameuanue ['. TapaeBoii, B KOTOpOM OoTMeuaeTcsi “OrpomHas
pOJIb UCTIOJTHUTEIBCKOH UHTeprpeTalnu’”, Kak (akTopa, mpuBo-
JSIILeT0 K “HEeBO3MOKHOCTH MOCTPOEHUST HepapXUUeCKOH CHCTe-
Mbl MY3blKaJbHbIX 3HAKOB~ W siBAsiolerocs “llpenstcTBuem
TSI TUHTBUCTHUECKOH TPAKTOBKHM MY3bIKH...” [85].

O6paTtuM cBoe BHUMaHHe Ha MCHXO(PHU3NOJOTHUECKHEe MeXa-
HHU3Mbl, 0OeCreunBalolle MpoIece My3blKaabHOTO UCITOJTHEHUS .

B sTom mpoiiecce My3bIKaHT U HHCTPYMEHT MOTYT paccMmar-
pUBATbCSl KaK eAUHasl 4eno8eKo-uncmpymenmanrvras (Gomee
YaCTO MCIMOJNB3YyeMbIH TEPMUH — 4EA08CKO-MAUUHHASL) CACTEMA.
B taxoil cuctemMe ¥ HCMOJHUTE/b, H MHCTPYMEHT (MalliiHa) siB-
JISTIOTCS] UACTSIMM €IMHOH MeXxaHuuecKo# KoHcTpykuuu. Kak u B
JNPYrUX BUAAX JeSITeNbHOCTH UeNOBeKa, HHCTPYMEHT sIBJISIETCS
Opy/JHeM, KOTOpPOe YCUIHUBAET UJH MPUHIUNUHAIBHO JA0MOJHSIET
eCTeCTBEHHbIe BO3MOKHOCTH UeJioBeKa. B eqnHOl yesoBeKo-Ma-
IIMHHOK cHCcTeMe MY3bIKAHT He TOJbKO BbICTYMaeT B POJIU OJHOH
13 ee yacTeil, HO TakxKe OepeT Ha cebs ynpasJasiolile, KOHTPO-
JUpYyIolie QYHKIIMH, UTO U JeaeT BCIO CUCTEMY MPUTOAHON 1151
MOPOXKAEHUST MY3bIKH.

CJI0)KHO yKa3aTb Kakue-a1u060 BUbI COCOOHOCTEl ¥ HaBBIKOB
yeJI0BEKa, HEUCIOIb3yeMble B MPOIecce MY3bIKAJbHOTO HCIOJHE-
Hust. YHKIIMOHHPOBAHKUE CUCTEMbI, MOPOKAAIONLeH MY3bIKY, BO3-
MOKHO JIMIIb NP YCAOBUU MPUBJIEUEHUS MHTENNEKTYaJ bHbIX,

AHa/u3 NCHXHUECKOr0 W (PU3HOJOTHUECKOTO COCTOSIHUSI MY3bIKAHTA-HCIOJHUTEST —
upesBbIYAHHO BAXKHOE HAYUHOE HanpasaeHne. BO3MOXKHO /st UHTATe sl OKAaYKeTCsl HH-
TepPEeCHbIM W MOJEe3HbIM Psii HCTOUHKUKOB [12; 22; 45; 77; 79; 86]. [1pencrasasitores
MePCreKTHBHBIMU TaKKe HCCIeI0BaHMST, CBA3aHHBIE C HCTOIb30BAHHEM METO/A JIEK-
TposHiedasorpahuueckoro KApTHPOBAHUS B TMaTHOCTHKE MY3bIKAJbHbBIX CMOCOOHO-
cTell U KOPPEKTHPOBKE MCHXO(H3HOMOTHUECKOr0 COCTOSIHUST MY3bIKAHTA, MPOBOJAHMBbIE
O. Basauosoii [10].
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MCUXOJOTHUECKUX M (PU3HOIOTMUECKUX PECYPCOB HCMONHUTES.
To, 4yTo nenmaer My3bIKaHT, UCTIOMHAOLUIMA MY3bIKY, HEJIb3 CMO-
JeUpPOBATb HA CAMOM MOLLHOM KOMIbIOTEpE J1aKe B MepBOM
npu6anKeHun. COMHHUTENbHO, UTO MPOLlecC peasbHOr0 UCMOJHe-
HUS MOT Obl ObITb MPEACTaBJEH B BUJe KAKOT0-1HMOO TOUHOTO
anroputMa. Ckopee BCero, monbiTKa COCTABJAEHHUS TAKOrO aJ-
FOPUTMA CTOJKHETCH C HEMPEOJAOJUMbIMHU TPYAHOCTAMH, HJIH
OH OyJeT KpaliHe ynpoLleHHbIM NPeACTaBACHHEM peabHOro
ABJeHUA. PaKTHUECKH, MY3bIKa/JAbHOE HUCMOJHEHHE ABJASAETCH
COBOKYMHOCTbIO MHOXK€CTBA MapaJJelbHbIX U B3AUMOCBA3aH-
HBIX MPOLLECCOB, HMEIOIIHUX CJHOKHYIO HepPaPXUUYECKYI0 OpPTraHH-
3auunio. B pamkax HacTOALLero UCCAe0BAHUA Mbl MOXKEM MO-
MbITaTbCd 0003HAYUTD JHIb OOLLYI0 KAPTHHY U OTMETHTb HaHU-
6o/1ee OYeBU/IHbIE U3 HHUX.

Ecaun B nmpoueccax, npoTekawUux BO BpeMs HCIOJHEeHHH,
BBIJICIUTD 1BA YPOBHA — UHMEAACKMYAAbHO-NCUXON02ULCCKULL
W neuxoguauosocudeckutl, To BIOJHE BO3MOXKHO, YTO HA MEPBOM
YPOBHE peau3yloTcs Takue (QyHKIHH, KAK YTeHHe HOTHOTO TeK-
CTa, OTCJEXKHUBaHKE NJaHa NPOU3BEICHUsI U MapaJlienbHoe BoC-
MPOU3Be/IeHHe €r0 B CO3HAHUH, JeficTBHe MeXaHU3MOB MpejcKa-
3aHMs JlajdbHelllero pa3BuTUs MY3blKH, COMOCTABJICHUE 3ByUa-
uero 1 Boob6paxKaemoro, nepeHoc 3MOLLHOHAJNbHOIO MJaHa,
nepeKMBaHUsl B UCTOJHEHHEe, BADUMATHBHbIE MEXaHU3Mbl HCIIOJ-
HEeHUsI — OnepaTHBHbIe MPUHATHS PeLIeHHs] 0 TOM WM HHOM Xa-
pakTepe M3/J0KeHHS], OlleHKa 0OCTAHOBKH, BKJ/IOUAIOLLAsT aHAU3
JeficTBUH 1upHKepa, APYrUX MY3bIKaHTOB (B ciaydae aHcamOJe-
BOTO MCIOJIHEHHs), peakluuu caywateneil. Ha BTopom yposhe
MPOUCXOAUT MEPEHOC U COMVIaCOBAHHE YMPABJSIOLIUX KOMAHJ
LeHTPaJ/bHOH HePBHOU CUCTEeMbI B JIBUraTe/IbHY0 (hOpMYy, onepa-
TUBHbII KOHTPOJIb MapaMeTPOB UCMOJHEHHsI MOCPEICTBOM CJyXO-
BOT0, 3PUTEJNBHOIO U TAKTH/IBHOIO BOCIPHUATHS, MOOUIU3ALIUS
MICUXOJMIOTMURCKUX U (PU3HOJOTMUECKUX PeCypCOB OpraHuaMa s
obecrneuyeHUst mpolecce B 11e0M, ONTHMH3aLKUs U 6aJaHCHPOBKA
NCUXO(MU3UONOTHUECKOH pabOTbl OPraHu3Ma.

OueBHAHO, UTO OTMEUEHHbIe HAMM MpPOLlecChl B3aUMOCBsI3a-
Hbl U B3aUMOJOMOJNHAEMbIl, UTO OHH BIOJHE MOTYT ObITb Mpes-
CTaBJIEHbl TAaKKe B BHJE€ HHOIO YPOBHEBOIO JeJMeHUs U Oojee
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neranusnposano. OnHako, 1axKe Takoe HeMOMHOE OMUCAHUE T0-
3BOJIIeT HAM YTOUHHUTb POJIb MY3bIKAHTA-UCIOJHUTES B CO3/1a-
HUM MPOU3BEJLCHHUS U OTHECTH CaM MPOLECC UCIOJTHEHUS MY3bl-
KM K YHHKAJbHOMY, HE HMEIOLLEMY aHaJ0roB BUJly 4eJ0BeUeCKoH
JeATeNbHOCTH. PaccMOTpeHne HHTeIeKTYabHbIX U TCHXOPHU3H-
OJIOTHYECKHUX MPOLLEeCCOB, MPOTEKAIOULIMX BO BpeMsl HUCIOJHEHHUS,
NpH BCeH HX BAKHOCTH He SIBJASETCSH OCHOBHOM LleJ1bl0 Hallero
Mcee0Banusl. DTO KpaTKoe MpeacTaBaeHue CAYKHUT JHILb s
6oJiee MOJTHOrO aHanu3a (PeHOMEeHa BbIPA3UTeJNbHOCTH, H, Ha-
CKOJIBKO 9TO BO3MOXKHO, yueTa 3TUX MPOLLecCOB B pazpadoTke
N0JAX0/1a K KOMIbIOTEPHOMY MOJEMHPOBAHUIO HCTTOJTHEHUS.

1.5. MysbikanbHasi BHIpa3uTEIbHOCTD
KaK 11eJ0CTHas CTpPyKTypa

Crenyst aHaJUTHUECKOMY MOJAXO/Y, Mbl KOCHYJIHCh Pa3HbIX
(haKTOpPOB, HEMOXOKHUX MO CBOEH MPUPOJE, HO COBMECTHO 00ycC-
JIOBJIMBAIOLIUX (DEHOMEH BbIPA3UTEJAbHOCTH. ¥YKe 3T0, 1aJ/1eKo He
MOJHOE UX OMMCcaHue, cAeNaHHoe TOIbKO Ha YpOBHE 00L1ero npe-
CTaBJIEHHUS], OKA3bIBAET UPE3BbIUANHYIO CJIOKHOCTb UCCEyeMO-
ro HaMH siBJeHUs. PaccMoTpeB 0CHOBHbIe KOMIIOHEHTbI BbIpa3H-
TeJbHOCTH, 00pa3ytoliie eIMHCTBO JHUIIb B Mpolecce peanbHo-
ro HUCMOJHEeHUS, TNpeanpuMeM TMOMNbITKY B3TJASHYTbh Ha
aHaJM3UPyeMblil PeHOMEH KaK 11eJ0CTHYI0 CcTPYKTypy. A. MeH-
TIOKOB, UCCJe10BaBIINEA MpoOaeMy My3blKaJbHOTO HHTOHHPOBA-
HUsl, OTMeuaeT: “My3blKa/abHOH 11eT0CTHOCTbIO 00/1a/1aeT TOJbKO
JKMBOE MY3blKaJbHOE MHTOHUPOBAaHHUE, MOHUMAaeMoe Kak Crelu-
(uueckuil BUA 3BYKOOCMbICIEHHON aesiTenbHOCTH. OHO Hemnpe-
MEHHO BKJIOUaeT B ce6s1 cyObeKT (KOMMO3UTOP, HCTIOMHUTEb
WJIM CAYllIaTesb), HHCTPYMEHT, 3BYKOBOH MaTepuas U cpeay-a-
pecar. C 3TOH TOUKM 3peHUST HOTHBIH TEKCT sIBJAseTCs “Mpo-
rpamMMoi” MHBAPUAHTHOTO MPOUTEHHUS], YTO OObIYHO CBSA3bIBAET-
Csl C aKTOM HCMOJMHHUTEeIbCKOH nHTepnperauun” [52]. Mwmes B
BUAY caMylo 00001eHHYI0 popMy, 0OecneunBatolLly0 MYy3bl-
KaJIbHYI0 BbIPAa3UTENbHOCTb, MPOLLECC UCTIOMHEHHUST MOXKHO Mpe/-
CTaBUTb B TaKOH Lenu (pakTopoB, KAK: KOMNOZUMOP — HOMHbLL
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MeKCM — UCNOAHUMEANb — UHCPYMEHNT — 2PaAMMAMUKQ — AKY-
cmuka — cayuiamens. B npensoKeHHONH 1eJ0CTHOH CTPYKType
SIBJCHHUS, KAK M HA NMPaKTHKe, U 00bEKTHBHbIC, U CyObEeKTHBHbIE
COCTABJSAIONLIHNE TECHO B3aMMOCBA3aHbl. Mckatouenue U3 uenu
J000ro U3 3BeHbeB HapylllaeT yCaA0BUs, HEOOXOAUMBIE I/ BO3-
HUKHOBEHHUSI (peHOMeHa BbIPA3UTENbHOCTH. DTO 06CTOSITEIbCTBO
JlesiaeT He0OXOMMbIM aHAJ/MHM3 He TONbKO (PYHKILMH OTAeNbHbIX
(haKTOPOB, HO U B3AUMOCBSI3€H MeXK1y HUMH.

1.6. dopmanuzanus UCIOTHUTENBCKOH MOJEH
M KPUTEPUH BbIPA3UTENbHOCTH

O6patumcst Tenepb K OCHOBHOMY BOMPOCY HCCAEAOBAHUS —
BbIpabOTKe MOAX0/a K KOMIBIOTEPHOMY MOAEJHPOBAHUIO HCTIOJ-
Henust. Kak yxke Obl0 0TMeUeHO paHee, Mbl JOMKHbl HAUTH He-
KOTOPbIH hopmarvHoll kpumepuii soipasumervrocmu, 6€3 Ko-
TOPOTO HeJb3s1 HAJeAThCS AaKe Ha YaCTHUHOE pellieHue mpo-
6nembl Monenupoanusi. 1. Onnenreitm (Oppenheim, D.) us
HeHTpa KOMNbIOTepHOH My3blku kKoprnopauuu [BM (IBM
Computer Music Center) [175], 3aHumartouuiics perieHuem
3ajaud KOMIbIOTEPHOIO MOJENUPOBAHUS UCTIOJHEHHS, BeCbMa
MeCCHMUCTHYHO OTMeuaeT: “...MpaKTHKa UCMOJHEHUS HUMeeT
JOCTATOUHO JUIMHHYIO TPaJMIIMIO, HO OHA HUCTBITHIBAET HEJ0CTa-
TOK (hopMaJibHOU Teopuu (Bce mepeaaeTcss OT MpenogaBaTesns
yueHuky)...” M nanee: “... [Ilpunumasi Bo BHUMaHue, YTO BbI-
pa3uTeJbHOCTb He MOXKeT ObITh popMasu30oBaHa, s noJjaraio,
UTO MOTYT ObITh HAaleHbl MYTH, UTOObl PelaKTHPOBATh JdaH-
Hble U YNPaBJ/sTb MUCMOJHEHHEM C MOMOULbI0 KOMMObloTepa .
[149] 9To BbICKa3biBaHUe, OUEBUIHO, CJeNYyeT paclleHUBaTh
CJAeNYIUNUM 00pa3oM: UeJoBeK He MOKeT ObITb UCKJIOUEH M3
npouecca ucnosHenust. Ecau BbipaboTKa ¢popmarbroco Kpu-
mepus 8blPA3UMEAbHOCMI HA TAHHOM 3Tarne pa3BUTHs HAYKH
He MpeaCTaBJseTCsl BO3MOXKHOM, a 3TO, Cy/Asl MO BCEMY, UMeH-
HO TakK, TO, MOXeT ObITh, CJeyeT HAUTH eMy 3aMeHy; JU6O
MpeI0XKHUTh TaKOH cnocod MOJeNHPOBAHHUS, B KOTOPOM OTCYT-
CTBYeT He0OXOAMMOCTb B 3TOM KPUTEPHUU WJH, MO KpaiHe
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Mepe, CyLleCTBYeT BO3MOKHOCTb MPeACTaBACHUS €ro B HeKO-
TOpPOH HeasHoOl opme?

Panee Mbl y:ke oTMeuasu, 4TO OCHOBHYIO “OTBETCTBEHHOCTH
3a pe3yJ/abTaT B JOCTHKEHHUH BbIPA3UTEJIbHOCTH OepeT Ha ceOs
UCMOMHUTENb. UTO Ke /51 Hero siB/sieTcsl Kputepuem, HOpMoH,
MO3BOJISIIONIEH B HTOTe JOCTHraTh HYxXKHOro pesyabrartar? lO.
Parc ormeuaer: “Jlas ucnoanumens B KauecTBe KOHKPETHON
HOPMBI BBICTYNAIOT HE TONBbKO yKa3aHHsi KOMIO3UTOPA B HOTHOM
TEKCTe, HO U paHee CJA0XKHBLIMECs KOHLeNTyaJbHble NpeacTaB-
JIGHHS O Mepe XyJ0KeCTBeHHOH TOUHOCTH UCIMOJNHEHUS U O Mepe
BO3MOXKHbBIX OTKJOHEHHH OT KAaKOH-TO ycJaO0BHOH HOpMmbl. 1 B
9TOM MJaHe MY3bIKAHT MpexK/Je BCero onupaeTcs Ha TpaaMllu-
OHHO CJIOKHUBILIYIOCS CHCTEMY HOPM MCIHOJHEHUS MY3bIKaJbHO-
ro npousBenenus” [74]. Her Heo6xonumocT ocnapuBaTth MnpH-
BeleHHOe yTBepxkaeHue. [ToamHOCThIO cornamasicb ¢ aBTOPOM,
Mbl JIOJI2KHbl OTMETb, YTO MO CBOEH MpHUpOae 3Ta “yCJOBHAs
Hopma” HesiBHA. M Mbl TakKe ¢ coKaneHHeM BbIHYK/eHbl TPH-
3HATb, UTO MEPexoJl OT TAKOH HOPMBI, CJAYyKallled OCHOBOH BbI-
pPa3UTeAbHOTO UCMOJHEHHUS /ISl }KUBOTO MY3bIKaHTa, K 4UeMY-TO
bopMasbHOMY U MPUTOAHOMY AJ51 pa3pabOoTKH KOMIbIOTEPHO-
ro aJropuTMa KajKeTcsl ecik He a0COMIOTHO HEBO3MOXKHbBIM, TO
Upe3BbIUANHO CJOKHBIM.

Tak Bce u3n0KeHHOE HAMU paHee co Bcell ybeauTenbHOC-
ThIO WTIOCTPUPYET OUEBUHYIO HECOCTOSITENbHOCTD JIOObIX MO-
NbITOK (DOPMYJTUPOBKH B CTPOrOM BUJE Kpumepus 8olpa3u-
meavrocmu. Hu oquH U3 aHaIUTHUECKHUX MOAX0L0B, HCTOAb3Y-
eMbIX MY3blKa/JbHOH HAayKOH, paBHO KakK M GopMajabHble
METOJUKH, OTpabOTaHHble B TOUHbIX HAYKaX W 3aUMCTBOBaHHbIE
y HUX, He MPUOIUKAIOT HAC K hopManusallul gyHaaMeHTanb-
HOTO CBOHCTBA MY3bIKM HACTOJbKO, YTOObI BbIBECTH POPMYTY
BbIPA3UTEJNbHOT0 UCMOJMHeHUsT. ManoBeposiTHO, YTO KaKOH-Iu00
UCCae10BaTeNb K LeNbli KOJJIEKTHB, HMesl Bce HeoOXoaumoe
MaTepHasbHO-TeXHHUECKOe U UHpOpMallHOHHOe oOecrnevyeHue,
Mor Obl B pa3dyMHble CPOKH pazpaboTaTh TOUHbIE aJTrOPUTMbI U
MOJleJIH, OMUChIBAIOLIHE UCTIOMHUTENbCKUI Tpolecc X0Tsl Obl B
npeaesax 0JHOrO CTUJS, MaHepbl, My3blKaJbHOIO HHCTPYMEHTa
UJW B TPaHUIlaX TBOPUYECTBA OJHOTO UCTOMHUTENs. B cKaaabl-
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BalLlelcd CUTyallud HaM, BUAUMO, NEHCTBUTENbHO CAeyeT
MCKATh He caM (pOopMaJJbHbIH KPUTEPUH BBIPA3UTEJNBHOCTH, a
TaKOH MOAXOA K KOMIBbIOTEPHOMY MOJENHPOBAHHIO HUCTOJTHEHHUS,
KOTJla 9TOT KPUTEPHH OKa3biBaeTCsl “BbIHECEHHBIM 3a CKOOKH ",
a ero pyHKUMOHMPOBAHHUE OCYLLEeCTBJSACTCSH B HESBHOM BUJLE.
[TonpoOyem Tenepb B3rJIAHYTb Ha NPoOJaeMY, BPEMEHHO OMyc-
Kas U3 aHaJau3a pakTopbl, 00yCcaaBAMBAIOLLHE BbIpA3UTENbHOE
MCMOJHEeHUe, u obpalllas CBOe BHUMaHHe HA KOHEUHBbIH MPOAYKT
npolecca HHTOHMPOBAHHUS.

Pesyabratom B3aumMoneicTBUs 0ObEKTUBHBIX U CyObeKTHB-
HbIX (PAKTOPOB BbIPA3UTEIbHOCTH SIBJSETCS 3Byualllee Npou3Be-
nenune. OnepatnuBHas OlleHKA 3TOTO MY3bIKAJbHOTO pe3yJbTaTa
BBIMOJIHACTCA KaK CAMHUM HCMOJHUTENEM, TaK U cayulatenem. B
MepBOM cJyyae OHa Urpaet posab 0OpaTHOH CBf3H, oOecnevynBa-
I01lLefl KOPPEKIMIO HCMOMHEHHSI CAMUM UCTOJHUTENEeM, a BO BTO-
pOM — CJIYKHT “BHellIHeH ’, He3aBUCHMOH OLIEHKOH BbIpa3UTEb-
HocTH. Kak yxxe oTMeuasnoch paHee, CylULeCTBEHHbIM OTJHYHEM
COBPEMEHHbIX KOMMbIOTEPHBIX TEXHOJOTHH BOCMPOM3BELCHHUS
MY3bIKH OT TPaAHLUHOHHONH cXeMbl MY3bIKAJAbHOH KOMMYHUKALUN
SIBJSIETCS] OTCYTCTBHE B HUX HCMOJHHUTeNbCKOro daktopa. To
€CTb, UMEHHO TOTO 3B€Ha B LIeJIOCTHOH CTPYKType BbIpa3UTeNb-
HOCTH U cXeMe KOMMYHHUKAaIlMH, KOTopoe OepeT Ha ceOsl opraHu-
3YI01LY10, YIIPaBJSIONULYIO, MTOPOKAAIONULYI0 U KOHTPOJUPYIOLLYIO
GyHKUIMH, U 63 KOTOPOrO HEBO3MOXKHO BO3HUKHOBEHHE caMoii
BbIPA3UTEALHOCTH. EC/M MpeanosoKuTh, 4To CyI1IeCTBYeT peaJb-
Hasi BO3MO2KHOCTb CO3/1aHUS UeJOBEKO-MalllMHHONH KOMIbIOTEPHO#
CUCTEeMbI, sIBJASIIOLIEHCS B onpeneseHHOl cTeneHy aHaa0roM CH-
CTeMbl “MCMOJHUTENb — MY3bIKaJbHbIH HHCTPYMEHT”, TO MOXKHO
JIOMYCTUTb, UTO B Hel, KaK U B ee aHaJore, KpUTepui Bblpas3u-
TeJIbHOCTH MOKET UMeTb HesIBHYI0 (popMmy.

Kak nomxkHa 6bITh ycTpoeHa nogooHas cucrema? B npenmno-
JlaraeMoi cxeme My3bIKaHT J0J/I2KEH UMeTb BO3MOKHOCTb 3 dek-
THUBHOTO BO3JIEUCTBHUSI HA XapaKTep KOMIMbIOTEPHOIO UCIOJHEHHUS.
HMwmenHo ot 3TOr0 OyAeT 3aBUCETh €€ MPUTOHOCTb /51 MOJe/IH-
pPOBaHUSI UCTIOJHUTENbCKOrO npolecca. Ecau ynpasJsioliue Bo3-
JefICTBUSI OPraHu3oBaTh B GopMe, KoTopasi MOHATHHHO GJIU3Ka
MY3bIKaHTY, U T€M caMbIiM 00ecrneunTb GyHKIIMOHUPOBaHUe BCel
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cUCTeMbl, O/IM3KOe K ee aHaJory, TO HesIBHbIM (DOPMaJ/IbHbIM KpH-
TepHeM BbIPAa3UTEJIbHOCTH BBICTYMHT, KaK U B CUCTeMe “HCMOJ-
HUTEJIb — MY3bIKaJbHbIH HHCTPYMEHT , COOCTBEHHbBIH CJIYXOBOH
OMBIT MY3bIKAHTA.

B Takoil ueq0BeKO-MaUIMHHON CHCTeMe MYy3bIKaHTy OTBOJHUT-
Csl pOJIb 3KCcnepma, ONpeensiolero ypoBeHb BblpasuTeabHOCTH
UCMOMHEHUs. B 9TOl cucteMe My3blKaHT He SBJASETCS B MOJHOM
cMbIc/Ie caoBa ucnogaHuTeseM. OH He YUTaeT MapTUTYPY U He
BBIMOJIHSIT ABUraTeNbHbIe MAHUMYJIALMHY, HEOOXOAUMbIE /IS U3-
BJIeUCeHHUS 3ByKa. My3bIKaHT BMeILIMBAETCS B MPOLECC MALLIHHHO-
rO UCMOJHEHHUS, OCYLLEeCTBJASAS €ro NOCPeACTBOM ClellHalbHbIX
KoMaH/. boaronaps yuactuio MysblkaHTa-3KcrnepTa, KOMIbloTep-
HOE UCMOJHEeHHe MPOU3BeIeHUS JOMOIHACTCA UCTOTHUTENbCKUMU
HIOAHCAMHU B TOH CTEMEeHH, B KAKOW MY3bIKAHT CMOCOOEH COMmoC-
TaBUTb 3ByUallUid BapHaHT ¢ BOOOparkaeMbIM B CO3HAHUU 3Ta-
JIOHOM, YUHTbIBAsl OTpaHUueHHs], mpUcylre camoil cucteme. Ko-
HEUHO, 3(DPeKTUBHOCTb PabOThl CHCTEMbI B 11€/710M 3aBHUCHUT U OT
YPOBHS OBJIa/IeHUs €10 sKcnepToM. biok-cxema npeaaaraemon
CUCTeMbl TpUBeleHa Ha puc. 1.

OBM [ cuHTe3aTop

/]

akcnepT <( (1

Puc. 1. HenoBeko-MaluHHash cucteMa MOJAEMHPOBAHUS MCMOJHEHUS

DYHKIHOHUPOBAHHUE CHCTEMbl MOXKET ObITb TMPEeACTAaBIEHO
Kak mpoiecc “nepenaund’” MHTOHALUMOHHOTO OMbITA OT MY3bIKaH-
Ta-3KcnepTa KOMObIOTEPY. DTO oueHb OJU3KO K MpaBje, Mo-
CKOJIbKY yTpaBJieHHe CUCTEMOH SKCMEPTOM C LENbI0 TOCTHKEHHUS
BbIPA3UTEJbHOCTH KOMIbIOTEPHOTO UCTIONHEHUS JOJKHO COMPO-
BOXK/JAThCSl HA KaKJOM Illare MOJAEJUPOBAHUSI YTOUHEHHEM H
yCJI0KHeHUeM ajJroputma ucnonanenus. [1o ciosam P. 3apuno-
Ba, MOJleJIUPOBaHKUe 3TO — “NMpUOJUKEHHOE BOCMPOU3BEIeHHE
MCCJIelyeMOro nmpollecca Uian 00beKTa, KOTOpoe YUHThIBAeT Xa-
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pakTepHble, crieltMpruuecKre AJasi 3TOro npoiecca 4epThl, ...Bbl-
pakeHHble MPEeUMYIILeCTBEHHO JIOTHUECKUMH, a TaKyKe CTATHCTH-
UeCKMMH, KOPPeJSIUOHHBIMU 3aBUCHUMOCTAMH...” [38]. PakTu-
yecKH, Mo3TanHo obyuasi MalliHy HCMOJHUTENbCKUM MPHEMAM,
SKCMEPT cO3/laeT KOMMbIOTEPHYI0 MOJeNb HUCMOJMHeHUus. A 3Ta
MOJeJb SIBJASIeTCS HUUeM HHBbIM, KaK (OpMaabHbIM KPpUTEpHEM
BbIPA3UTENbHOCTH, HESIBHBIM /151 9KCTepTa. DTOT KPUTEPHUH OT-
CYTCTBYeT B CHUCTeMe /10 TeX MOop, MOKa IKCMepT He HayaJg elo
ynpap/siTh. JlaHHBIH KPUTEPUH BPsIL AU MOKeT 06aa1aTh abco-
JIOTHOH MOJIHOTOH M TOUHOCTHIO. SIBJIsISICH (POPMAJIBHBIM 1O CYTH,
OH ocTaeTcsl CyOBEKTUBHBIM MO COJAEPKAHUIO, TAK KAK CBOUM
nosisieHneM 06s13aH cyObekTy. Ho 3T0 06CTOSITETBCTBO HUCKOJb-
KO He CHHM2KaeT ero eHHOCTH, Be/lb U peasibHoe MCMONHeHHe 1ie-
JUKOM CyOBeKTHBHO. BakHO TO, 4TO PYHKIHOHUPOBAHHKE TpPe-
noJiaraeMoi 4esOBeKO-MAIlIMHHONH CHUCTEeMBbI, MOAEAUPYIOLLEeH
MpoLecC UCMOMHEHHUs], B 1€HCTBUTENBHOCTH MOXKET MOMOUb H3Y-
yeHHI0 (peHOMeHa My3bIKaJbHOH BbIPa3UTENbHOCTH, MPEI0CTaB-
JISIsT HCCJIe/I0BATEII0 BO3MOXKHOCTb OMUPAThCs B JaJbHel1leM He
TOJILKO Ha COOCTBEHHbIH CJIYXOBOH OTBIT U MHOXXECTBEHHOCTb
napaMeTpoB aKyCTHUECKHUX M3MepeHHUi, HO U Ha peaJsibHO Jeil-
CTBYIOILME U MPAKTHUECKU anpobupyemblie popMasibHbie UCTOJ-
HUTEJbCKHE MOJIEJH.

B 3aBepiuenun HacTosiled raaBbl, OTMeuas B ouepeHoi pa3
CJI0KHOCTb §IBJI€HUS] MY3bIKAJbHON BbIPA3UTENbHOCTH U TMPEIBUIS
HeOe30CHOBATeNbHbIA CKEMCUC MpecTaBUTeNeld MYy3blKaabHON
HAayKH OTHOCHUTENbHO BO3MOXKHOCTH (popMasu3aluu mpoiecca
MCMOMHEeHUs], HAM XOUeTcsl MPUBECTH BbICKA3bIBAHUE MPU3HAHHOTO
IKcrnepTa B 00J1aCTH METO0NOTHH CO3aHUsT 0O beKTHO-OPHEHTH-
poBaHHBIX nporpamMmubix cucreM [. Byua (Booch, G.): “ITpu
MPOEKTUPOBAHUU CJAOKHOH MPOrpaMMHON CHCTEMbl HEOOXOAUMO
pasaessiTb ee Ha BCe MEHbIHEe U MeHblIHe MOACUCTEMbI, KaXK/1y10
13 KOTOPbIX MOXKHO COBEpILIEHCTBOBATh He3aBUCUMO. B saTom ciay-
yae Mbl He MPEBbICUM MPOMYCKHOH COCOOHOCTH UeJ0BEYECKOro
MO3ra: AJs1 TOHUMaHus a1060ro ypoBHSI CUCTEMbl HaM HEOOXO/1H-
MO OJTHOBPEMEHHO J1epKaTh B yMe UHPOPMALHUIO JHUIIb O He MHO-
rUX ee yacTsX (0THIOAb He 0 Bcex)”. [16]. Bpsia au crout nosa-
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raTh, 4YTO MPEJACTABUTENU APYTUX HAyK, TAKUX KaK OMOJOTHS, Te-
HeTHKa, MCHUXOJIOTHs, JUHTBUCTUKA, COLLMONOrUSl HAH (PU3MKA,
NpHU3HAIOT 0OBEKTbl CBOMX HCCAEL0BAHUN MpocThiMU. Bee onu
JIOJKHBL “TIPE0/10/IeTh CI0KHOCTb 06beKTa” HCCAe10BAHMS, Bbl-
SIBUTb OCHOBHbIE, OOLIHE MOMEHTbl U 3aKOHOMEPHOCTH, TO €CTh
CO3HATEJNbHO YMPOCTUTb MpeAcTaBAeHHe 00 H3yuyaeMOM SIBJACHUU
B Mpolecce ero aHaJausa, UCMoJAb3yss METO/bl J1eKOMIMO3UIIUH,
BbljlesieHus aOCTpakUMi, BbIIBJAeHUST nepapxuu u np. B cBoei
pabore “OO6BEKTHO-OPUEHTHPOBAHHbBIH aHAMNU3 U MPOEKTHUPOBA-
nue” I'. Byu cpenun mpouero npuBoaut uuraty B. Byasga (Wullf,
W.): “Jlionn pa3Buau upes3Bbluaiino 3PHEKTUBHYIO TEXHOJOTHIO
NMpeosoeHus Ca0KHOCTH. Mbl abcTparupyemcsi ot Hee. byayun
He B COCTOSIHMHM MOJHOCTbIO BOCCO3/1aTh CH0KHbBIH 0OBEKT, Mbl
NpPOCTO HTHOPUPYEM He CJAUILIKOM BarKHble 1eTaJju W, TAKUM 00-
pasom, umeeM JeJ0 ¢ 0000LIeHHOH, HAeaTU3NPOBAHHON MOEbIO
oobekta” [16]. Ha naur B3rsisia, 1 My3blkanbHOH HayKe B pelie-
HUM CBOMX 3a/]a4 Obl10 Obl MOJIE3HO BOCMO/Ib30BATHCSA METOL0J10-
THed MPOeKTUPOBAHUS W aHAJN3a CJAOXKHBIX CUCTeM, OTpabOTaH-
HOW B IPYrux 00J1aCTSIX 3HAHUH, BMECTO MOCTOSIHHBIX anesiliui
K CJ0KHOCTH MCCJIelyeMbIX MY3blKaJbHbIX SBACHHUI.
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[nasa 2

YnpaBJeHue 3BYKOBbIMU 00beKTaMHu
B npouecce co3AaHUs U BOCMPOU3BEAEHUS
3JIeKTPOHHbIX KOMMO3ULIUMH

Onpenensisi cBoel 3ajaueil — HaXoXK/AeHHe MOAX0AA K MOjie-
JIUPOBAHHUIO MY3bIKAJbHOTO MCTOJHEHHUS, Mbl HE MOXKEM He yje-
JIUTb BHUMAHHUE TOH MaTepHaJbHOH M alTOPUTMHUUECKOH Oaaze, C
MOMOLLBIO KOTOPO# OKa3blBaeTcsl B MPHUHLKMIE BO3MOKHON MOCTa-
HOBKa pelmiaeMoid HaMmu npobsaembl. Ec/n B TpaaHIIHOHHON CXe-
M€ My3blKaJbHOH KOMMYHHKALUK “HUCMOJHUTENbHBIM YCTPOH-
CTBOM ™~ MOKHO CUHMTATb CBSI3KY UCNOAHUMENAL — MYSbIKAAbHOLL
UHCMPYMEHM, TO B 3JTEKTPOHHBIX, KOMIbIOTEPHBIX T€XHOJOTHAX
(YHKLHSA UCTOJHUTENBHOIO YCTPOHCTBA, TO €CTh TOH YaCTH 1ie-
JIOTO, KOTOpasi 0TBeYaeT 3a BOCMPOU3BEeHUS 3BYKa, JOXKHUTCS HA
CUHME3AMOopPbL 38YKQA U CNeYUALbHOE NPOoPaAMMHOe obecneye-
Hue. [IpencraBuM Ha MrHOBeHMe, UTO HAM HU3BECTHO, KaK JTOOUTb-
Csl BbIPA3UTEIbHOI0, MYy3bIKAJAbHOI'O UCTOJHEHUS; Mbl 3HaeM BCe
napamMeTpbl UCMOJHEHHUST U 18I0 OCTAETCsl TOMIbKO 3a TeM, UYTOObI
nepeiaTh 3TH MapameTpbl, KOMAH/bl yIPaBAEHHUS HCIOJHUTEb-
HOMY YCTPOHCTBY — CUHTe3aTopy 3ByKa. Kakumu pyHKUUSAMHU,
CBOMCTBAMHU JOJIKeH 00aaaTb npubop, 4yToObl oOecnedynTs HeoO-
X0/lMMOe KauyecTBO cuHTe3a? Kak opranusyercst “kaHan ynpan-
JIeHUs1”, Bce JIM KOMaH/bl yIpaBaeHUs: MOTYT ObITb UCTIOJHEHbI?
YTo rapaHTHpyeT JOCTOBEPHOCTb MY3bIKa/JAbHOTO TeMOpa, Tou-
HOCTb FeHepaluu 4acTOThl TOrO UJIM UHOTO TOHA, Mepeaauvy rpom-
KOCTHBIX OTTEHKOB M Mpoyee? DTO 1aJeKO He BCe BOMPOCH], KO-
TOpble HeM30eKHO JOMKHbl BOSHUKHYTH B Mpollecce pellieHus 3a-
Jlaud MOJETUPOBAHUS UCTIOJTHEHUS.

JletanbHbld aHaMnW3 peasbHON KapTHHbBI, KOTOpasi CJ0KUIACh
K KOoHILy XX BeKa B 00J1aCTH 3JEKTPOHHBIX MY3bIKAJbHbIX T€XHO-
JIOTUH, — KaK MHCTPYMEHTapHusl, B BUJle 3JEKTPOHHOIO 000py10-
BaHHUsl, TAK U CMeUHASbHbIX MPOrPAMMHbBIX CPEICTB, — He Mpejl-
CTaBJSIETCS aBTOPY BO3MOKHbBIM. JIUIIb OHO MepeuncaeHue Tu-
MOB U MOJeJiell 3JIeKTPOHHOTO MY3bIKaJbHOI0 000PYA0BaHUS U
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MY3bIKaJbHbIX MPOrpaMM, HAXOAAUIUXCSA B PACMOPSKEHUH Crie-
LIMAJHUCTOB, CBA3AHHBIX C CO3/1laHUEM MY3bIKH, B JyulleM ciayyae
MOTJIO Obl BBITMUTHCS B HECKOJNBKO TOMOB . OUeBHIHO, 1eTasb-
HbIl @aHAJ/NU3 3JeKTPOHHBIX MY3bIKAaJAbHbIX TeXHOJOTHI MOT Obl
ObITh MPEIMETOM CAMOCTOSATEJbLHOIO UCCAe0BAHUS, H HAM CTO-
UT yJIEJUTh BHUMAaHHUe JULIb HauboJ/ee XapaKTepHbIM TeH/1eHLH-
SIM B PAa3BUTHH 3JEKTPOHHBIX CPEACTB, HX COBPEMEHHOMY COCTO-
SHUIO U TeM MOMEHTaM, KOTOpble MPUHUUMHUAJIbHBI B pelleHHH
Haueil 3anauu. [IpuneprkuBasicb 3To# yCTaHOBKH, B HACTOSILIEH
rJ1aBe Mbl MpeANnpUMeM MOMNBITKY paccCMOTPeThb CAeAyIolLHe
BOMPOCHl — UCTOPHUS KOMIBIOTEPHbBIX MY3bIKaJAbHbIX TEXHOJIOIUH
B cBeTe NpobyeMbl My3blKaJAbHOH BbIPa3UTEAbHOCTH; COBPEMEH-
Hble METOJIbl CUHTe3a 3ByKa; 0COO@HHOCTH, OTJIUUUSA TpeUuMylLle-
CTBAa M HENOCTATKHM ABYX AOMHUHHMPYIOLIUX MOAXOA0B B Mpej-
CTABJEHUHU MY3blKaJAbHbIX 00BEKTOB B KOMIbIOTEpPe — “aHaJgo-
roBoM” M MapaMeTpUuecKoM; crnocoObl ynpaB/aeHusl 3BYKOBbIMH
00bEKTaMH.

2.1. I/ICTOpI/IH KOMIObIOTEPHbIX MY3blKaJJbHbIX TEXHOJIOIUH

Kak KOMIIbIOTEP CTaJl Opyauem My3bIKaHTa? Hackoabko 65113-
KH I/IHq)OpMaTI/IKa H My3bIKa? Kak cran Bo3aMoxKeH cOi03 TaKUX Ja-
JIEKO He OJIM3KHX C(pep JedATeJIbHOCTH yesjoBeKa? OKHSbIBaeTCH, 4yTO
€CTb HeUYTO, UTO JIEUCTBUTEIBbHO cOMUMXKAaeT 3TH 00JIACTH U 3/1eCh BCe
JeJ10 B d)OpMa/leOL'z OCHOBE MY3blKU U B TOM, UTO MY3blKaJ/JIbHOE

HekoTopbIMH OpHEHTHPAMH, NO3BOJSIOUUMH OLLEHHTb 00beMbl HHPOPMALIHH, 3/1€Ch
MOI/IH Obl CTY>KHTb TaKHe (DAKTbl: HHCTPYKLIHA M0 KCNIyaTallhi COBPEMeHHOr0 CHH-
TezaTopa npodeccHoHaNbHOTO YPOBHSI, HanpuMep, Takoro, kak KORG Triton, pas-
pa6orannoro gupmoit KORG Inc. B konue 1999 rona, Bkatouaer B cebst 1Ba ToMa
o61m o6bemom 400 crpanuil npu opmate uznanus 210 x 297 mm [136; 137; 177],
a onMcaHWe MPUHUMNOB PabOThl ¢ My3bIKAJbHBIM NPOrpaMMHbIM naketom Sonar 1.0
komnaunu Twelve Tone Systems (Boinyck 2001 rona) conepxkut 685 cTpanuil npu
dopmare kuuru 183 x 237 mm [162; 187]. K cioBy ckasaTb, 01HO U3 CaMbIX MOMY-
JSIpHBIX B POCCHM PYKOBOJCTB MO MPUMEHEHHIO MY3bIKaJlbHOTO MPOrpaMMHOro obec-
neuennsi, coznannoro [1. JKupaiiknuoim, HaszbiBaercs: “600 3BYKOBbIX H MY3bIKaJ/b-
HbIX porpaMm” [36]. MOXKHO MpeanosoKUTb, YTO B 3TO U3/laHHe OblIH BK/IKOUEHbBI
OMUCAHHUS JaJeKO He BCeX MY3bIKAJIbHbIX MPOrpaMM, a TOMbKO TeX, KOTOPble MOJb3y-
I0TCSl TOMYJISIPHOCTbIO.
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MpoM3BeIeHHe MO CYTH CBOeH 00BbEeKT “IMHAMHUUHOTO  HCKYCCTBA,
TO €CTb TAKOr0, KOTOPOe pa3BepTbIBAeTCsl BO BPEMEHH.

Ha npakTtuke “My3blKaHT’ 3HAUHTEJNbHO pexke “MaTeMaTH-
Ka” 3aaymbiBaeTcst 0 pOpMaabHOH OCHOBE MY3bIKAJIbHOTO MPOU3-
BeJIeHUS, KOTOPAsl HEeMOCPeJCTBEHHO 3a(PUKCUPOBaHa B HOTHOM
naptutype. To, 4TO 1€HCTBUTENBHO B MY3blKe SBJASETCS CTPO-
TMM, CKJa/JbIBAJ0Ch CTOMETUSIMHU U ObLI0 00YCAOBICHO aKyCTH-
UeCKHMH SIBJACHUSIMHU W TMCUXOJ0rMel BocnpuaTus 3Byka. Ho Bce
3TO /151 aKaJeMHUeCKOro My3blKaHTa — HeKasi JaHHOCTb, yH1a-
MEHT, KOTOPbI B MOBCEJHEBHON MpPaKTHKe yallle BCero He Tpe-
OyeT HU peBHU3UH, HU MPUCTAILHOTO BHUMaHUA. M 3T0 onpaBaaH-
HO, MOCKOJIbKY MpeAMeT MY3blKaHTa, Oy/Jb OH MCIOJHUTEIEM,
KOMIMO3UTOPOM, MearoroM MJad TEOPETUKOM, BKJAloUaeT B ceOs
cOOCTBEHHbIE HEMPOCTble 3aa4Yl M, KaK MPaBUJ0, He CBA3aH C
NOCTOSIHHBIM oOpalleHueM K 3Tol opmaabHoil ocHoBe. M Bce
’Ke, Mbl HCMOJb3yeM 3aMa/lHOeBPONedcKOl HOTHYIO CUCTEMY, OC-
HOBA KOTOPO# — JB€ BMOJIHE CTPOTHe LIKaJabl YaCTOThl U BpeMe-
HU. HacTOTbl paBHOMEPHO-TEMNEPHUPOBAHHOIO 3BYKOpsia Mpejl-
CTaBJSIIOT COOOH reoMeTpHUeCKYI0 MPOrpeccrio ¢ KoapuumeH-
tom 1,059463... (kopenb 12 cremenu u3 2), a BpeMeHHas
OpraHusallusi My3blKaJbHOTO MPOU3BENEHHUST — 3TO 3BYKH U May-
3bl, HaXo/slllMecs] B KPATHbIX OTHOLIEHUSIX (Yalle BCero aeaure-
JeM BbICTynaeT cTernedb uucaa 2: 1/1, 1/2, 1/4, 1/8, 1/16 u
T. 1.). CTpyKTypa My3blKaJbHOTO MPOU3BECHHUST HEPEIKO 0Ka3bl-
BaeTcsl 0UeHb CTPOroi, npeacranJsisi cob0i yepenoBaHHe HEKO-
TOpbIX “OJI0KOB-MOAYJIeH” onpeaeleHHON NpoTsi:KeHHOCTH. Me-
JOIMUeCKHe MapTHH UMEIOT, KaK NpaBuIo0, AeJeHue Ha MOTHBBI,
(bpasbl, Npeaa0KEeHUs U MEePUOJIbl, & AKKOMMAHUPYIOLLHe — SBHO
BbIparKeHHbIH perynasipublii xapakrep. M Bce 310 elte oObennHe-
HO TapMOHHYECKOH MOCaeN0BaTeAbHOCTbIO — CBOCOOPa3HbIMHU
MaTpHIlAMU HOPMATHUBHbBIX COUETAHUH 3BYKOB U3 HEKOTOPOMH ceT-
KM yacToT. [1o3TOMYy HeyIUBUTEAbHO, UTO y2Ke 1aBHO, HAUUHAas
c [lugaropa, a, moxkeT ObIThb, U ellle paHblle, MATEMATUKH 00-
paTUIM BHUMaHUe Ha GOpMaJ/bHYI0 CTOPOHY OpraHU3alul MY3bl-
KM — BPEMEHHYIO U YACTOTHYIO LLKAaJbl.

[TomMuMO BrosiHE CTPOroi OCHOBBI MY3bIKaJbHOTO MPOU3Bee-
HUSl, OTpakaeMol B 3JleMeHTax HOTHOIO TeKCTa, caM 3TOT TeKCT



62

SIBJISIETCS MO CYTH “TIporpamMMoi”, B KOTOPOH 3a(hUKCUPOBaHBI
“neficTBUA” My3blKaHTa-ucrnogHutens. [1puuem, Ha MOMeHT mo-
SIBJICHUS] MEePBbIX HOTHBIX TEKCTOB, CKOpee BCero, He CYILLeCTBO-
BaJ/nd Kakue-nubo apyrue npuMepbl GUKCALUU JEHCTBUN UeI0Be-
Ka C TAKUM CTPOTUM ((PaKTHUECKH C TOUYHOCTbBIO COTBIX A0JeH
CEKYH/1bl) yNOpsil0UeHHeM 3THX JeHCTBUH BO BpeMeHHU. [Toatomy
Mbl PUCKHYJH Obl Ha3BaTb KOMIO3UTOPOB CAMBIMH MEPBbIMHU
nporpaMmmuctaMu. Kak B mapTuTypax, Tak U B TEKCTaX KOMIb-
IOTEPHBIX MPOrPaMM, €CTb 010KU, YCAOBUSL, YUKAbL, nepexooo,
memku v npouee. PakTHUECKH, UHXKEHEPbI, padpabaTbhiBaloLLne
nepBble NPOrpaMMbl 1/ KOMObIOTEPOB, MPHULLIK K TeM 2Ke WU
OYeHb CXOKHMM C HUMH TTpHeMaM B OPraHMU3allMi TeKCTa, KOTOpbIe
y2Ke JIJaBHO MPHUMEHSJIUCh B My3blKaJ/JabHOH HOoTauuu. Paa napad-
Jejed MeX1y KOMMObIOTePHOH MPOrpaMMON U HOTHBIM TE€KCTOM
OblJT OTMEUEeH aBTOPOM HACTOSIILIETO HCCeI0BAHUS B cTaThe “AJ-
re6poi rapMOHHI0 MPoBepUTh. My3blKaabHble KOMMbIOTePHbIE
TEXHOJIOTHH — MOxKeT Jin Poccusi ckazathb 37ech cBoe cioBo?” [89].
He MHOrue mporpaMMHUCTBl U MY3bIKAHTbI 3HAIOT 00 3THX
napannensx. Ho, momus 06 3Tom, yKe Hesb3sl YAUBASITLCS TOMY,
UYTO HHKEHepPbl MpeANnpPUHSIN MOMbITKU AJ5 BOCTPOU3BENECHUS
MeJIOIMH Ha CaMbIX MePBbIX 3JEKTPOHHO-BbIUNCIUTENbHBIX MallH-
nax (9BM). I[IpaBna, Mmy3biKaHTbl He OblIH CKJIOHHBI OTHOCHTD
“MalIMHHYI0 MY3bIKY~ K HacTOsilel, BO3MOXKHO, MOTOMY, UTO B
Hell He OblI0 caMOi MYy3biKu. DTO ObIIU TOTbKO MEPTBble 3BYKH
UJIM, HHBIMHU CJ0BaMu, “ronass” naptutrypa. M cam mamuHHbli
3BYK, SIBJASIBLIMICS MOHAUAAy NPOCTbIM MeaHApoM (MPSMOYTro/b-
Hast popma KosneOGaHuil, BblpabaTbiBaeMasi TpUrrepamu), Obla
KpaiiHe najek OT 3By4aHHsl aKyCTHUECKUX UHCTPYMeHTOB. Buu-
MO, y2Ke Ha MepBbIX llarax UCroab30BaHUsl KOMIMbIOTEpa B BOC-
NpOU3BEeHUHN MY3bIKH CTaJ BOMPOC O CUHTE3€e 3BYKA.
MuxxeHnepbl 06paTUINCh K aHANU3Y CIEKTPOB aKyCTHUECKUX
MHCTPYMEHTOB U K pa3dpaboTKe aJrOPUTMOB CHHTe3a 3JEKTPOH-
HbIX TeMOpoB. B HauaJse pacueT 3BYKOBbIX KoJeOaHUM, TO eCThb
CHHTE3 3BYKa, BbIMOJHSJICS LEeHTPaJbHbIM Mpoiieccopom = IBM.

*

LleHTpanbHblil mpoiieccop — ycrpoiictBo IBM, peannszoBanHoe Kak Habop crieln-
aJIbHBIX MHKPOCXeM HJIH OjiHa GoJiblliasi HHTerpaJsbHas mukpocxema (BHC), Bbimos-
HS1I0111as1 OCHOBHbIE BBIUHC/HTEIbHbIE OMepalki.



63

Kpaiine penko Takoil pacyeT Mor ObITh BbIMOJHEH B peaJsib-
HOM BpeMeHHM, Mo3TOMY Ha nepBbiXx DBM coznanue mysbikasb-
HOTO0 MPOM3BEAEHHUS ObIJIO OUeHb YTOMUTEJAbHBIM MPOLLECCOM.
CnauaJsa Hano ObIIO 3aKOJAUPOBATH HOThI U HA3HAUUTb TEMOPHI,
TO €CTb AJTOPUTMBI /I CUHTe3a 3ByKa, a 3aTeM 3aMmyCTHTb Mpo-
rpamMMmy /Ui pacueta 3BYKOBOH BOJIHBI U MOA0XKAATb HECKOAbKO
yacoB, 4ToObl MoOCAylIaTh pedyabTaT. Ecan MysblkaHT, a TouHee
NpOrpaMMHUCT-ONepaTop, BHOCH/I KaKoe-TO U3MEHEeHHe B MapTH-
Typy-nporpaMmmy, To €My MPHUXOAUI0Ch CHOBA KAATh HECKOJIbKO
yacoB 10 npocayumuBanus. [IoHATHO, UTO Takas My3blKaJabHas
nmpakTHKa He Morsa ObITb MaccoBo#. CKOPOCTb BbIUHCAEHUH Y
nepBbiXx IBM Obls1a oueHb He BBICOKOH, U 3TO 0OCTOSITENHCTBO
HeU30€eKHO TOJNKAJN0 HCCael0BaTeNel, 3aHATbIX 3JeKTPOHHbBIM
CHHTE30M, K MOUCKy OoJiee 3(hpeKTUBHBIX CMOCOOOB reHepaluu
3ByKa TpeOyeMoro KauecTna.

DNEeKTpPOHHbIE (371€KTPO-) MY3blKaabHble HHCTPYMEHTHI
(9MHU) nosiBunuch HamHoro panbiie IBM — B konie XIX —
Hauajge XX ctosetusi. Mbl ¢ 4yBCTBOM TOPJOCTH MOXKET yTBep-
JKJlaTh, UTO POCCUICKHE U306peTaTeNu U UCCAeL0BATENH BHECTH
He TOJIbKO OUeHb 3aMeTHbIH BKJaaa B pazpaborky OMU, Ho Ha
MPOTSKEHUH HECKOJIbKUX 1eCATHICTHH 0Ka3blBaJIUCh THOHEpaM
B 00J1aCTH CO3/1aHUSI HOBbIX MHCTPYMEHTOB. B mepBylio ouepesb,
caeayeT OTMEeTUTb Bbiaatolieecss nuzobperenue JI. C. Tepmena,
CO3/1aBILIEro YHUKAJAbHbIH 3J€KTPOMY3bIKAJAbHbIii HHCTPYMEHT
“TepmenBokc” ewe B 20-x rogax npowsaoro cronetus. Jlpkas
0COOEHHOCTb MHCTPYMEHTA, NPOCTOTA €ro UAeH U TeXHUUYeCKOH
peanuzauuu, 6€3 COMHEHUH MO3BOJSIOT OTHeCTH aetuie JI. Tep-
MeHa K FeHHaJbHbIM TBOPEHUSIM KaK B TeXHUKe, TaK U B MYy3bl-
Ke. “TepmeHBoKC” neficTBUTENbHO CTAJJl BECTHUKOM, 3HAKOM HO-
BOTO HHJYCTPUAJNbHOIO BeKa — BpeMeHH OypPHOro BXOXKIAEHUS B
MOBCEIHEBHYIO KU3Hb MHOTHX T€XHHUYECKHUX JTOCTHKEHUH — pa-
MO, TeJeBUIeHUS, MOJEePHU3ALUN MPOU3BOJICTBA HA OCHOBE
JMEeKTPUDUKALUN U TeXHUUECKHUX HOBALMHI B APYrux o0aacTsix
NesTebHOCTH uesoBeka. [Ipumeuarensro, kak JI. Tepmen dop-
MYJAHpOBaJ TpeOOBAaHUS K CBOEMY MHCTPYMEHTY MpPHU ero paspa-
60TKe, 0 KOTOPbIX OH cOOOILIUI B AoKaaae Ha 2-M [lyb6auunom
3acenanuu ['ocynapcrBennoro Mucruryra MysbikaabHoil Hayku
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11 Hoa6psa 1921 rona: “Mcnosnurenb Ha HHCTPYMEHTE He J10JI-
JKeH ObITh 0OpeMeHeH paboTol0 YUCTO MeXaHHUeCKOro Xapakre-
pa; OH JIOJKEH JHIIb B BO3MOXKHO 00Jiee MOJTHONH Mepe yrpaBasiTh
3ByKaMM MHCTPyMeHTa...”, “...IBUKeHHEe PYKH B MPOCTPAHCTBE,
He o6peMeHeHHOe HaXKUMaHHUeM Ha CTPYHY WJIH CMBIYOK, CMOCO6-
HO K 3HAUUTENbHO O0Jiee TOHKOMY MOBHHOBEHHIO BOJIE UCTIOJTHHU-
teas,...” [87]. M3o6peraTtento ynanaoch pelinTb MOCTaBJAEHHbIE
3anau, U “TepMeHBOKC” NeHCTBUTENBHO MPELOCTABUI MY3bIKaH-
TaM- 3KCMepUMeHTaTopaM Takylo GpaHTacTHuecKylo cBoOOLy B
3BYKOBBICOTHOM MHTOHMPOBaHUHU, KOTOpast Oblaa He 10CTyMHA HHU
OHOMY aKyCTHUECKOMY HHCTPYMEHTe W 10 CHX MOp He TOCTHIKH-
Ma HU OJHUM 3JEKTPOHHBIM.

Kak nokasana ncropusi, TepMmen HUCKOJIbKO He COMHEBAJICS
B Oy/AylleM aJjbsiHCe MY3bIKH C TEXHHKOH: “...10JI7KeH BbICKA3aTh
YBEPEHHOCTb B MOJHOM OTCYTCTBHH OCHOBAHHUS AyMaTb, UTO
3JEKTPHUUECTBO, OKA3bIBalolllee CTOMb 00JbIIOE BJAHSHHUE HA TeX-
HUKY W HayKy, He KOCHETCSI CTOJIb IOPOTrof uesoBeuecTBy 0OJsa-
cti — uckyccra.” [87]. CBoumu pazpaboTKaMu POCCHUCKHH
n3o6peraTesb He TOJbKO JI0Ka3aJ Ha MPaKTHKe BEPHOCTb CBOe-
ro MpeanoaoKeHusi, HO (PaKTHUECKH OTKPbIJ JIJIst BCEX HOBbIH BeK
B CO3/1aHUM MY3bIKaJbHbIX MHCTPYMEHTOB. B Benyiem amepu-
kanckom uznanun “Hoio-Mopk Taiime” B 9 nosiops 1993 rona B
HekpoJsore “B 97 ner ymep JleB Tepmen, uzooperaresnb My3bl-
KaJbHbIX MHCTPYMEHTOB™ Hallero cootreuectBeHHuka J1. Tepwme-
Ha Ha3BaJ/ M (PaKTHUECKUM “OTLOM”’ MY3bIKaJbHbIX CHHTE3ATOPOB.

Ckopee Bcero, MoHsATHE CUHMeE3AMOp, KaK 0603HaUeHHEe
MY3bIKaJbHOTO HHCTPYMEHTA, CTAJI0 BXOJUThL B yroTpebJaeHne BO
BTOpO# nosouHe XX Beka — B cepeaune 60-x ronos, nocuae je-
MOHCTpAallM¥ HHCTPYMEHTOB, CO3/laHHbIX aMepuKaHilem P. My-
rom (Moog R. ) [146; 147]. Onnako, Ha HECKOJIbKO JIeT paHblile
— B 1956—1959 ronax 6.113KHe Mo QyHKIIMOHATBHBIM BO3MOKHO-
CTSIM MHCTPYMEHTbI ObIIH CKOHCTPYHPOBAHbBI POCCHHCKUM H306-
peratesem A. Bomonuubim [18-20]. To, uto Mbl MOxkeM ceiiuac
YBUJIETb HA PbIHKE 3JEKTPOHHBIX HHCTPYMEHTOB, (B GOJIbILIHHCTBE
— 3TO SIMOHCKHE, HTAJbsIHCKHUE, HEMEIIKHEe U aMepUKAHCKHe TpH-
60pbl) — BO MHOTOM pa3BUTHE KOHIEMIHUI 3J€KTPOHHOTO CHHTe-
3a 3ByKa M yrpaBJ/eHHe UM, peaju30oBaHHbIX B cBoe Bpemsi A. Bo-
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aoauubiM U P. Myrom. Cieayer oTMETHTb, UTO MOAXOJAbI 3THX
JIByX H300peTaTesnell HMeJH CcyllecTBeHHble pas3auuusi. MHeTpy-
MeHTbl A. Bosonuua, oO0beiMHeHHble Ha3dBaHueM “DKBOLUH”,
npeacTaBasiin co00i “3aMKHYTble” CHCTEMbI, HE MpeayCMaTpHu-
BaBllIMe H3MeHeHHe KOHPUTypalluu MOAYyaeld — OTAedbHbIX 6J10-
KOB, oOecrneurnBalnx ciHte3d. Ho B 3TUX HHCTpyMeHTaX yeJsi-
JIOCh TIepBOCTeNeHHOe BHUMaHue 3(hPEeKTHBHOCTH OTMepaTHBHOTO
MCMOMHUTENbCKOTO BO3/1€HICTBHSI My3bIKaHTAa Ha CHHTE3UPYyeMbIii
3BYK, a TaKKe OJM30CTH CHHTE3HPYEeMbIX TeMOPOB HATYpaJbHbIM.
Hanpotus, B ocnoBe cuntezatopos P. Myra (Moog, MiniMoog
U JIPYTHX) J€KaJa TPUHIIUI MOJY/JAbHOH KOHCTPYKILMH, MO3BOJISI-
[O1eH MPaKTHUECKH TTPOU3BOIbHOE COMHEHHE OTeIbHBIX 6JI0-
KOB, MPe10CTaBasiiollee BO3MOXKHOCTh IreHepaluu HPOKOTro
CMeKTpa CHHTEeTHUeCKUX 3ByuaHuil [146; 147].

o cepenunnl 70-x ronoB XX crometuss MU nu 9BM — nBa
BHJlA 9JIEKTPOHHBIX MTPUOOPOB, UMEIOIIUX OTHOIIEHHE K Pa3BUTHIO
MY3bIKaJbHbIX KOMIbIOTEPHBIX TEXHOMOIHH, (DAKTHUECKH He COTMpH-
Kacasuch . Jlo atoro Bpemenn DMM co3naBaguch ¢ HCMONb30BA-
HHEM TPEUMYIIIeCTBEHHO aHAJTOrOBbIX = PaMO3JEKTPOHHBIX KOMIO-
HEHTOB U 0e3 MpUMeHeHHUsT [U(PPOBBIX MUKPOCXeM =~ W MHKPOMPO-
neccopoB 7, a cuHTe3 3Byka Ha OJIDBM BbinmosHsgcH
MCKJTIOUHUTENLHO 32 CUeT PeCypCoB LIEHTPAJBHOrO Mpolecca ¢ noc-
JIEYIOIUM MepeBO0M LU(PPOBOro CUrHasa B aHAJOTOBYIO GopMy
C MOMOLLBIO LM po-aHasoroBoro npeodpaszosatens (LLAIT) ™. Ka-

JleficTBUTENBHO SIBHOE CJMSIHUE ABYX HaNpaB/eHHl CTal0 BO3MOXKHBIM JHIIb B Ha-
yaje 80-X rof0B nocJ/ie BBe/leH sl B MPAKTHKY CTaHAapTa Ha B3aUMOJeHCTBHE MY3bl-
Ka/JabHOro obopynoBanusi 1 Komnbiotepo — MIDI (Musical Instruments Digital
Interface) [36; 119; 126; 128; 158; 166].

AHasoroBble 3M€KTPOHHbIE KOMITOHEHTbI, B EPBYIO 0Uepelb paauoaaMibl H NOMy-
MPOBOJIHUKOBbBIE TPHOJIbI (TPAH3UCTOPBI) pAGOTAIOT C HEMPEPLIBHLIMH CHTHATAMH, T. €.
C TAKMMH, KOTOPbIe HerpepbIBHO H3MEHSIIOTCS BO BPEMEHH W UMEI0T GEeCKOHeUHOe UMC-
JIO 3HAUEHHH aMIJIUTY bl

Ll poBble MUKPOCXeMbI — 3JI€eKTPOHHbIE KOMMOHEHTHI, paboTalollle ¢ THCKPETHbI-
MH (LH(POBBIMH) CHTHAIAMH, T. €. TAKMMH, KOTOPble HMEIOT KOHEUHOe YUCJI0 3Haue-
Huii. [Tonapasioniee 60JbILIMHCTBO LLMPPOBBLIX MUKPOCXeM paboTaeT ¢ CUrHalaMHu,
MMEIOLIHMH Bcero aBa 3Hauenust “0” u “17.

Mukponpoiieccop — uudpoBasi MUKpoCXeMa, HMelolLasi CA0KHYI0 CTPYKTYpY H
npejHasHaueHHast JJIs BbIMOJIHEHHS] CMIELHaNbHbIX BbIYHCAUTEIbHBIX OMepalluil.
Lncppo-ananorosblii mpeobpasoBatesnb — crelldanbHas JEKTPOHHAS cXeMa, npeod-
pasytonias curiasa u3 uudpoBoi GopMbl B aHATOTOBYIO.

wkk

wk ko
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YeCTBEHHBII CKAauOK, H3MEHUBLIUH CUTYallHI0, TPOU30LIe] B MO-
MEHT, Korja pa3paboTuMKHU CUHTe3aTOPOB CMOIJIM BOCMOJb30-
BAaTbCS MUKPOMPOLECCOPAMH /151 YIPaBJAEHUA CHHTE30M U CaMo-
ro CHHTe3a.

HoBble BO3MOXKHOCTH, 0OKHlaeMble OT MHTEHCHUBHOIO pa3BH-
THS1 9JIEKTPOHHBIX TEXHOJIOTUH, KaK HaM MpeaAcTaBaseTcs, OblIu
SIBHO MepeoLeHeHbl MHOTUMHM My3blKaHTaMHu, paboTaloUMHU B
00/1aCTH KCMEePUMEHTANbHON My3bIKHU. TaK HU3BECTHbIH KOMIMO3H-
TOp-aBaHTapaUCT, UCMONb30BABLUIMN /I CO3/1aHUS CBOMX KOMIO-
3ULUUHA KOMIbIOTepHOE 000PYAOBAaHHE U pa3JHUHble MaTeMaTH-
yeckue npouenypsl . Kcenakuc (Xenakis, I.) ormeuan: “...kom-
NbIOTEP MPUHEC YTO-TO, UTO MPHUHIIMIHAJIBHO OTJIHYAETCs OT TOro,
UTO HMeJsa HHCTPyMeHTabHasl, TPaJAnIMOHHAST My3blKa. DTO BO3-
MOKHOCTb HJITH K CAMOH KPOIIEUHOH eIMHULle HH(OPpMAIIUH, TO
eCTb K 4acTHle, KoTopas Je/aaeT 3ByK... Ml komnblotep naet HaM
9Ty BO3MOXKHOCTb, KOTOpasi He cyllecTBoBaJsa npexie.” [189].
Hpyroit komnogutop-sxkcnepumentatop [1. bynes (Bulez, P.)
nucaa: “C mMpUXoJ0M B HAally »KM3Hb KOMIMbIOTEPOB U JPYTUX
YCTPOHCTB s LM POBOH 00pabOTKU CUTHAJIOB CTAJMU JOCTYIHbI
COBEPILEHHO HOBbIE CPeICTBA MY3bIKAJbHOTO BbipazkeHus. Kom-
MO3UTOP, UCTIOMb3YIOILIUI TaKue 3JeKTPOHHbIe YCTpoHcTBa A5
co3nanusl “opkectpa’” 3BYKOB, OrpaHHUeH TOJbKO CBOUM BooOpa-
)Kenuem.” [15]. Anasmoruunble ONTUMHUCTHUHbIE OlLLEHKH BbICKA3bl-
BaJ/UCh U OT€UECTBEHHbIMU KOMMO3UTOPAMHU, CBSI3ABILIMMH CBOE
TBOPUYECTBO C 3JEKTPOHHBIMU TEXHOJIOTHSAMHU, B uacTHocTH, O. Jla-
3apeBCKUM: “...MOsIBJEHHE B MY3blKaJAbHOH MPaKTHUKe 3JEKTPOH-
HbIX MpeoOpas3oBaTesell 3ByKa, CHHTe3aTOPOB 3BYKa, HOBEHIIMX
MHUKPOMPOLECCOPHBIX YCTPOHCTB CUHTE3a U YNpaBJAeHUs 3BYKO-
BbIMU MaccaMM, HeBHJAHHBIX J0cesne CBOHCTB M MacluTabos,
NPHUBEJIO K KAUeCTBEHHOMY CKAuKy B pa3BUTHUM MHPOBOH MY3bl-
KaJbHOH KyJabTypbl” [44].

HNwmest 60oee 20-neTHuil onblT pa3paboOTKU U UCMOAb30BAHUS
annapaTHbIX U NPOrPAMMHbBIX CPEACTB 3JEKTPOHHOTO CHHTE3a,
aBTOp HaCTOsIlLleH MOHOTpadUK 1a/aeKO He MOJHOCTbIO TOTOB CO-
IJ1aCUTbCSl B MPUBEJLEHHbIMU Bbillle MHeHUsIMU. K coxanenuto,
MpPHU UCMONB30BAHUH IJEKTPOHHBIX CPECTB KOMMO3UTOP OTPaHu-
UyeH He TOJbKO coOOCTBeHHbIM BooOpazkeHnueM. [loctossHuo yBenu-
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UHBAIONIME pecypchl CMHTe3a Ha MPOTSKEHUN IJUTENbHOIO Bpe-
MeHH OblIH, KaK, BIPOUeM, OCTAIOTCs 0 CUX MOp, CYLIECTBEHHO
OrpaHuyeHbl B MJaHe yrnpaB/aeHHsI CAMUM CHHTE30M, HHBIMH CJIO-
BaMH, B BO3MOXKHOCTH JOCTHKEHHUS C X MOMOLIbBIO MY3bIKaJbHOH
BbipasuteabHocTH. [1o cioBam JI. Onnenreiima (Oppenheim, D.)
“...KOMMBIOTEpHAsl MY3blKa UaCTO KPUTHKYETCSl M3-3a OTCYTCTBHUS
MY3bIKa/JAbHOH BbIpa3duTeabHOCTH. Hala 1eab cOCTOUT B TOM,
yTOOBI HANTH /IS KOMIO3UTOPOB CMOCOOBI 100ABUTh BbIPa3UTeb-
Hble JeTaJqu K UX My3bike. /leTa/nu, aHajiornunble TeM, KOTOpble
BHOCSIT MY3bIKAHTBI-UCMOJTHUTENN B MHCTPYMEHTANbHOIO MYy3bl-
Ky.” [149]. [TonTBepK1eHHeM CKa3aHHOMY TaKxKe CayxKaT He-
npekpataiuiecs: pazpabdoTKi BCeBO3MOXKHBIX KOHMPOALEPOS
— YCTPOHCTB yNpaBJeHUs 9JeKTPOHHBIMH CPECTBAMHU CHHTE3a.
Onun U3 caMbIX MOAPOOHBIX 0630POB HCCIETOBATENBCKUX PabOT
B 3TOM HampaBJ/JeHuH Obl1 npeacTasiaeH B cratbe JIkK. [Tapanu-
30 (Paradiso, J.) “DnexTpoHHasi My3biKa: HOBble COCOOBI UTPHI”,
ony6JIHKOBaHHOMH B :KypHase CreKTpyMm. ABTOp CTaTbu 3a1aeT
BOMPOC, KOTOPBIH OCTaeTcsl aKTyaJbHbIM yxKe OoJee cTa JerT:
“CoBpeMeHHble 3JIeKTPOHHbIEe HHCTPYMEHTbI, & UMEHHO, MY3bl-
KaJbHble CHHTE3AaTOPbl U KOMIBIOTEPbI, MO CYILECTBY MO3BOJSIOT
KOMIO3UTOpAM H HUCIOJHUTENSIM CO3/aBaTh 20000 3BYK WJIH
nocJ/ae/10BaTeNbHOCTb 3BYKOB. Ho Kakum o6pasom ciaenyet B3a-
MMOJIEHICTBOBATb C A0POM ITUX HHCTPYMEHTOB, CXeMoi, obecre-
UHBalollell CHHTE3, 0COOEHHO, €C/IH 3ByUaHue JOMKHO KOHTPOJIH-
poBaTbes B peatbHoM Maclutabe Bpemenu?” [151]. OkasbiBaer-
csl, llaxKe B Tpollecce KUBOTO UCMOJHEHUS C UCMOJIb30BAHUEM
CHHTEe3aTOpa, MY3bIKAHT CTAJIKUBAETCS C CEPbe3HbIMU OTpaHuyue-
HUSIMU B peasii3alliy UCMOJHUTENbCKUX pUeMoB. Torma o Kakux
»Ke HI0aHCAX UCIOJHEHUST MOYKET UJITH peub, eCJIM My3blKaJjbHas
nbeca BOCMPOU3BOJUTCS KOMIbIOTEPOM Ge3 yuacTHusi HCIOJTHUTE-
Js1? Buaumo, ToIbKO 0 TOH MaJoi UX 4acTH, KOTOPYI0 KOMMO3H-
TOPY yJaeTcsl 3anporpaMMHUpPOBATh B 3JeKTPOHHON MapTUTYpe.

CyeyeT OTMETHTD ellle OJIHH BaXKHbIH acreKT MocJaeCTBUH
BHE/IPEHUS] B MY3bIKAJbHYIO MPAKTHKY 3J€KTPOHHBIX TEXHOJIOTH.
[TosiBieHMe 3J€KTPOHHBIX TeMOPOB U CpeacTB 3PHEKTUBHOTO
yrnpaBJ/JeHUsl CHHTE30M 3BYKa B MOCJeHHE TeCATHIeTHs OKa3a-
JIO CyIlleCTBEHHOE BJIMSIHUE HA HePapXHI0 CPEICTB MY3bIKaJbHON
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BbIpa3uTeabHOCTH. [ToaTBepKI€HHEM STOMY SABJSETCS 3aMeTHOe
CMeELIeHHEe AKIIeHTOB B MO/Mb3y TeMOPOBOH apTHKYJISALLUU U PUT-
MHUKH B ylIepO 3ByKOBbICOTHBIM MU THHAMHUYECKUM KOMIMOHEHTaM
B MOJABJSAOLIEM OOJbLUIMHCTBE MOMYJASAPHBIX MY3bIKaJbHbIX KaH-
poB. TemOp Bce uaiie 6eper Ha cebsi hopmooOpasylonine GyH-
KILMH, YTO HePEeIKO UTHOPUPYeTCs He TOJAbKO MY3bIKOBEIAaMH, HO
¥ KOMIMO3UTOPAaMH. TpaaullMOHHBIA MOAXO0/ K COUMHEHHUIO, KOT/1a
NMpoU3BeeHHE CO3/laeTcsl “7loMa 3a posiieM’, a He B 3JeKTPOH-
HOW CTY/MH, OKa3dbiBaeTcss MaJao 3pdekTuBHbIM. KoMno3utop He
MOKeT 3apaHee 3HaTb, Kakue 3BYKH OYyAyT €My JA0CTYMHbl NPH
MCMOJMb30BAHUU CUHTE3aTOPA, MOCKOAbKY UHCI0 UX O€CKOHEUHO.
ABTOp My3bIKH (paKTHUECKH He 3HaeT, “Kakoi opkecTp” Oyaer
“ucrnoqHATL” ero nbecy. M, ecsn pabora Hajx mpousBegeHUEM
cpa3y HauMHaeTcsl B CTYJMH, TO MOTYT ObITb HaMUCaHbI COBEp-
IIEHHO JIPYro#l HOTHBIH TeKCT, ueM npu paborte 3a posiiem . [o-
BOPSI 0 BaXKHOCTH 3JIEKTPOHHOTO cuHTe3a Tembpa, O. Jlazapes-
CKUH B cBoeil ctathe “KubepHeTtnka U Mmy3bika. Metamopdo3sbl
si3blKa.” oTMeudaet: “...oH (TemOp — npum. A. ¥.) cBoeii cyuiHo-
CTbI0 KaUeCTBEHHO U3MEHUJ HamnpasJeHue, GopMy CylleCcTBOBA-
HUSI MY3bIKaJbHOI'O UCKYCCTBA, MOCTABUB KPUTEPHUH LIEHHOCTH U
UCTOUHUKOB MYy3bIKaJbHOH HH(pOPMALUU, UepAPXUIO CPECTB
MY3bIKaJbHOH BbIPA3UTENbHOCTH “C HOT Ha roqoBy” . [Topsiiok
crenytomuit: Tem6p, Temnopurm u 1. 1. Menoaus u 'apmonus
nojaunHeHbl popmoobpasytoueil ponu Tem6po-putma ...” [44].

2.2. DNIeKTPOHHBII CHHTE3 3ByKa
KakoBbl Lle/n U 3a1auM 3J1€KTPOHHOrO CHHTe3a 3BykKa? B

HeJoM, 3TH e/ BO MHOTOM CXOXKH C TeMH, KOTOpbIe Mpecaeny-
I0OTCs1 B CO3/1AHUKU U aKYCTUUECKOI'0O MHCTPYMEHTapUusd — cTabuJb-

Tak, Hanpumep, cTaBsi cBoeil 3ajaueil co3nanne obpasza “remnysoro Mopckoro 6pusa’”
C MOMOIIBIO aPMeIKHO CTPYHHBIX M UIPbl ap(UCTOB, aKa eMHUeCKHH KOMMO3UTOP,
MCIUCAB Mapy CTPAHHUIL MAPTUTYPbl MEJKUMH JJIHTENbHOCTSMH, MOXKET H He J0rajibl-
BaTbCsl, UTO AHAMOTHUHBIN 3 deKT, 1 1axKe Oojee sipKUi, MOXKeT ObITb JOCTUTHYT Ha
CHHTE3aTOpe C MOMOIILbIO BbIOOpA CrMennua bHOro TeMOpa U HaxKaTHsl OJHOH eauH-
CTBEHHOM K/JIaBHIIH.
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HOCTb MY3bIKaJbHOTO CTPOS], BBIPA3UTEIbHOCTb TeMOpa, y100CTBO
yrpaBJeHusi, yA0BJIeTBOpeHHe TpeOOBaHUSIM SPTOHOMHUKH U TPO-
yee. OnHaKO, B CUNY CTEU(UKH 3JeKTPOHHBIX CPEJCTB, K HUM
MPebBISIOTCS COBEpIIeHHO 0coOble TpeOOBaHMsI, CBSI3aHHbIE, B
nepBylo ouepe/ib, C yrnpanjaeHneM cuHte3oM 3Byka. Tak JI. )Kan
(Jaife, D.) B cBOe#i paGore “JlecATb KpUTEPHEB JJIsI OLEHKH Me-
TOM0B cuHTe3a” [132] cpean obuIMX XapaKTEePUCTUK METOMOB,
copMyJAMPOBAHHBIX UM B BHJE TaKHX BoMpocoB: “Bce sn kaac-
Chl 3BYKOB MOT'YT ObITb CHHTe3upoBaHbl?” “Hackoabko sddek-
THBEH MeTONA?” W TMPOUMX, 0c060 BbIJeAAET XapaKTEePUCTHKH,
OTHOCSIILIMECS] K TapamMeTpam yrnpanJaeHust cuute3om: “Hackomb-
KO OHH MHTYUTHUBHBI, (noxamuoet)?”, “HUmeror nu uameHenus mna-
pameTpa 3amMeTHOe BausiHUe (Ha cunmes)?”, “CooTBeTCTByeT
UJIM He COOTBETCTBYeT Habop mapamerpoB (ynpasiexus) Husu-
UeCKHUM MpU3HAKAM (peanbHolx) My3bIKaJabHbIX HHCTPYMEHTOB? ”
“Onu (napamempot) X0pouo — yrnpaBaseMbl WIH OUeHb He JIU-
HelHbI? " (KYpCHBOM B CKOOKax B 3TOM ab3alle BbIJeJeHbl MOsIC-
Henust A. ¥.). ¥YKe cam xapaktep ormeueHHbix JI. Y)KaBom Kpu-
TepueB yOeqUTeNbHO MOKA3bIBAET, UTO B MJaHe yNpaBJeHHUS
9JEKTPOHHbIE CPECTBA UMEIOT CYILeCTBEHHbIe OTJIUUHUS OT aKy-
CTHUECKHUX HHCTPYMEHTOB. Ba)KHOCTb MOMeHTa ynpaBJ/eHHs B
paboTe ¢ 3MeKTPOHHBIM CPEICTBOM, UCMONb3YEMbIM JIJIsSI CO3/1a-
HUSI MY3bIKM, OTMeUaJ ¥ U3BECTHbIH KOMMO3UTOP U IKCIEPUMEH-
tatop [1. bynes (Bulez, P.): “My3sbikaabHblil MaTepual, Npurosi-
HbIH 17151 KOMITO3UIIUH, TOJ2KeH ObITh J0CTATOUYHO THOKUM U UyB-
CTBUTEJbHBIM KO BCSKOTO poja TpaHchopMalusiM, COCOOHBIM
pOXKJ1aTh U HeCTH Ha ceOe MPOTHBOMOJOKHOCTH W [14].

3a BCIO HCTOPHUIO PA3BUTHSI METOJOB 3JEKTPOHHOTO CHHTE3a
3ByKa OblI0 pa3paboTaHo He MeHee JIBYX JeCITKOB Pas3JuuyHbIX
noaxon0B. HacTh U3 HUX TaK W He BBIIIJIMW U3 CTEH HCCeN0Ba-
TeJIbCKUX J1a60paTOPHil, a YACTh MOJYUUJH JTOCTATOUHO GOJIbIIOE
pacrnpocTpaHeHnue 6aarogaps HHTEHCHBHOMY Pa3BUTHIO MY3bl-
Ka/JbHOU 3J€KTPOHHOH MHIYCTPUU BO BTOPOH mosoBuHe XX CTO-
netusi. B HacTosel pabore Mbl pacCMOTPUM B OOLIHX UepTax
T€ U3 HUX, KOTOpPble MOI'YT ObITb HCMOJb30BAHbI B pelleHUH Ha-
el 3alaun U KOTOpble CTaJ/Iu Ternepb Je-paKTo MPOMbIIITEeHHbI-
MU CTAHIapTaMHU.
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Best ucTopus 9M€KTPOHHOrO CHMHTE3a 3ByKa MOXKeT ObITh
npejcTaBaeHa B pa3paboTKe IBYX HATpaBJICHUN:

a) — CHHTe3 Ha OCHOBE UCKYCCTBEHHBIX BOJHOBBIX (POPM H
MaTeMaTHUeCKUX Gopmy.I;

6) — CMHTe3 Ha OCHOBE BOJIHOBBIX OPM €CTeCTBEHHBIX, aKy-
CTHUUECKHX HHCTPYMEHTOB.

[TepBoe HanmpaBJaeHue, KOTOPOe MOXKHO Obl0 Obl Ha3BaTh
napamempuyeckum, 6blJI0 TPAKTUUECKH TOMUHUPYIOLUIUM B Te-
yenure nepBbix 70-80 mer XX cronernus. Ha ocHoBe moaxomnos,
paszpaboTaHHbIX B paMKaX JaHHOTO HanpaBJeHHUs, ObIIO co3/a-
HO U BBEJIEHO B MY3bIKaJbHYIO MPAKTHKY IPOMaHOE UHUCJIO HC-
KYCCTBEHHBIX, 9J€KTPOHHBIX TeMOpoB. [loaxonbl B pamMmKax BTo-
poro HampaBJ/JaeHHs, K KOTOPOMY BIoOJIHE Obl MOJOLIIO Ha3BaHHE
HamypaavHoe, CTalnu TeXHUUeCKH BO3MOKHBIMH M BHECJH CBOH
BKJIAJl B MY3bIKaJbHYIO MPAKTHKY ToJbKO B mocaennue 20-30 et
npousoro cronetus. COOTBETCTBHE 3JE€KTPOHHBIX TeMOPOB aKy-
CTMUYECKHM aHaJoraM BOBCE He cpa3dy CTaJo KpUTepHeM OIleHKH
KayecTBa 3JeKTPOHHOIO CHHTe3a 3ByKa, BUAMUMO, MO3TOMY Tpe-
UMYLIeCTBOM CHMHTE3UPOBAHHbBIX 3BYKOB OUE€Hb J0JI0€ BpeMs
0CTaBaJsach UX HEOOBIYHOCTb U OTJUUHE OT 3BYKOB HATYpPaJbHbIX.

K napamempuueckomy nanpasjieHuio cjieayeT OTHECTH Ta-
KHe MeTOJbl CUHTe3a, KakK a0dumusHolii, pa3HoCmHblil, 4acmom-
HOU moOyasyuu, memoo dusuieckoeo mMo0eAupoBaris, a K Ha-
MYypasrbHOMY HATIPABIEHUIO — cemniepol U mabAuiHO-80AHOBOL
MeTol. B mocienyoniux pasaenax 3Toi raaBbl Mbl 0OpaTHMCS K
KpPaTKOMYy aHanu3y ocoOOeHHOCTeH, TOCTOMHCTB U HEJL0CTATKOB
OTMEeUEHHbIX MOAX0/0B.

2.2.1. PasHocTHbIll MeTO/ CHHTe3a 3BYyKa

IOMMU, cosnanubie A. Boaoaunsim [21] u P. Myrom
(Moog, R.) [146; 147], 6bl11 mOCTpOeHbl HA OCHOBE PA3HOCMIHO20
(unu cybempakmusroeo) MeTola CUHTEe3a, 3aKJI0Ualollerocs B
(GuAbTpaALUU 3BYKOBOTO KOosleGaHHUsi ¢ 6OraTbiM CMEKTPOM U Bbl-
pabaTbiBaeMOro 3JeKTPOHHbIM reHepatopoM. [lozxke cTpykrypa
9J€KTPOHHBIX HHCTPYMEHTOB, 0a3UPYIOLUIUXCS HA 3TOM METO/IE,
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cTaJsa jae-pakTo He TOJMbKO OCHOBOH MOCTPOeHUs! OOMbIIMHCTBA
MoOJe el CUHTe3aTOPOB, a TakKxKe M OCHOBOH /s ynpasienus
CUHMEe30M B TeX MOJEJ/SX, B KOTOPbIX CaM METOJ U He UMeJ J10-
MHHHUPYIOLLEr0 3HaUeHHUS.

Jleso 31ech B TOM, UYTO PA3HOCTHBIA MeTOJ CHHTe3a B 60Jb-
IIOH CTeMeHU sIBASeTCS 3JeKTPOHHBIM MPOTOTHIIOM €CTeCTBEH-
HbIX “YCTPOHCTB cHHTe3a” 3BYyKa, peasu30BaHHbIX TPUPOLOH —
rOJI0OCOBbIe aMMapaTthl YeJa0BeKa, }KUBOTHBIX U/ MTHIL, KOHCT-
PYKLUHMHM MHOTHX aKyCTUUECKHX MY3blKaJbHbIX HHCTPYMEHTOB.
Taxk ke, Kak U B “ecTeCTBeHHbIX  KOHCTPYKIHSX, Pa3HOCTHBIH
CHHTE3aTOP BKJIOUAJ OnpeaeseHHbld Habop OJ0KOB, “OTBeua-
I01IMX " 3@ BBIMOJHEHUS TOH UM UHOH (DYHKIHH B Mpoliecce CHH-
Te3a 3ByKa. OCHOBOH TaKoro CHHTEe3aTOpa SIBJISJIUCH eeHepa-
mop mowna u ¢uavmp. I'enepatop ToHa BbipabaTbiBaJa MepUO-
JHuueckue KoaeOGaHUA ¢ pa3HoOW (GOpMOHA BOJHBI —
CUHYCcOUOAAbHOU, MpeyeorbHOLl, NUAOODPA3HOLL, NPAMOYSOLb-
Hoti (meandp) *, a uabTp obecrneunBas GUAbTpaIUIO (TO €CTh
“BbIUMTAaHHe” YaCTH YaCTOTHBIX COCTABJSIONIHX) HCXOMAHOTO
Kosebanus. B oTanune or “ecTecTBeHHON” KOHCTPYKLMH, Ha-
npuMmep, OT peueBOro annapata yejgoBeKa, B pa3HOCTHOM CHH-
TezaTtope PYHKIIUH OTAeNbHbIX OJOKOB U caMHu OJ0KH GoJee Je-
TepMUHUpOBaHbl. [IpuHUIMN paboOThl TAHHOIO CHHTE3aTOpa MOXK-
HO MPOUJMIOCTPUPOBATH C MOMOULbI0O (YHKIHOHAJbHOMN
6/10K-cxeMbl, TpeJcTaBaeHHol Ha puc. 2 (ctp. 70).

Kak BUIHO U3 puc. 2, B cOCTAaB CUHTE3aTOPa, MOMUMO 2eHe-
pamopa ocHosroco mona (BFO — Base Frequency Oscillator)
u ynpasasemoco gurvmpa (CF — Controlled Filter), Bxoasr:
mukwep (MIX — Mixer), eenepamop wyma (NG — Noise

YKazanHble (GopMbl KosebGaHUi OTIHUAIOTCS HAO0OPOM (CTMEKTPOM ) YaCTOTHBIX COCTAB-
JISIOLMX — FapMOHHK. B uacTHOCTH, cuHycouaaabHOe KomeGaHne BKAOYAET TOMbKO
OJLHY MEePBYIO0 FAPMOHUKY — OCHOBHOU MOH; TPEYTroNbHOe — HeueTHble rapMOHUKH —
1-10, 3-10, 5-10 ¥ T. 1. ¢ OLICTPO yObIBAIOIIEH AMIIUTY10H; NHI006pa3HOE — MOMHbI
Habop rapMoHUK — 1-10, 2-10, 3-10, U T. JL., MPSIMOYTOJIbHOE — HeUeTHble rapMOHHKH
— 1-10, 3-10, 5-10 U T. 1. ¢ MeJlJIeHHO yObiBatoleil aMmmauty1oi. [1puBenennsie dop-
Mbl KOJIeOaHHH HMEIOT HEKOTOPOe COOTBETCTBHE C aKYCTHUECKMMH HCTOUHMKAMH: TaK
K CHMHYCOMJa/JbHOMY KoJeOaHu10 GJIHM30K CBHCT UeI0OBeKa W MeHue Ha riacHoil “y”, K
TpeyronbHOMy — opMa KoJaeGaHuil opranHoil TpyObl, K MUI000pa3HOMy — KosebaHue
CKPHUIMHUHOI CTPYHbI NP H3BJIEUEHUH 3BYKA CMbIUKOM, a K MPSIMOYTOJAbHOMY — 3BYK
KJ1apHera.
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Generator), gopmuposamearu ocubarouiux (ES — Envelope
Shape), ynpasasiemoiii ycurumeav (CA — Controlled Amplifier)
u eerepamop ungpanuskux korebanui (LFO — Low Frequency
Oscillator). Kaxapiii ©3 yKaszaHHbIX MOJYJIeH BBITIOJHSET OMpe-
JeJeHHYI0 (yHKIHIO, a UX COBMecTHas paboTa U oOecrneunBaer
CHHTEe3 3BYyKa, 3aBUCAILLUNA OT HACTPOHKHU U PEKUMOB pPabOThI
3TUX MOAYJEH.

KEY P+ —IBFO [[NG (1
Knaeuatypa N reHeparop reHeparop
+4| ochosroro wyma
-9 TOHa
PC
nepcoHanbHbIN 9’ Jr \l/ \L Jl \L CF CA
KoMnbioTep + v =\ ,
MIX MUKLep ynpagensiembii ynpaensiembli
chunbTp ycunurenb
+ T+ + T+
LFO T T
reHepatop ES 1 ES 2
HU3KUX chopmupoBarens ¢opmupoBartens
kone6aHui orubatowen orubatowen
LI+ K
AN .‘A h]
rd

Puc. 2. (I)yHKIlMOHaJIbHaH OJI0K-cXeMa pa3HoOCTHOTO CHUHTE3aTOopa.
JIMHUKM co 3HAKOM + — ynpasBJsiioliue CUrHaJibl,
OCTaJibHble COCIUHUTEJJNbHbIC JIUHUHU — 3BYKOBbl€ CHUT'HaJlbl

Kak yke oTmeuaJsioch Bbllle, FeHepaToOp TOHA BblpabaTbl-
BaeT OJTHOBPEMEHHO HECKOJIbKO MepHOAHYeCKUX KoMeOaHUH ¢
pasHoil BoaHOBOH dopmoii. HacTtoTa TOHA Takoro reHeparopa
onpeje/sieTcss BHEIIHUM Bo3jelicTBHeM. B cayuae KaaBHILIHO-
ro 9MHM — 370 curHas ot KJaaBHAaTypbl HHCTPYMeHTa, B 00Jb-
LIMHCTBEe cayuyaeB aHasoruuHoidl goprenuannoit (KEY —
Keyboard), a B ca1yuae peanusauun cuHTe3aTopa B BUJE MPHU-
6opa 6e3 My3blKa/JabHOH KJIaBHATYPbl, TAKHE yCTPOHUCTBA 0ObIYU-
HO Ha3bIBalOTCs MoayasiMu cuHTe3a (Synthesizer Module), —
9TO CHUTHAJ OT BHEIIHeH KaaBuaTypbl uian komnostoTepa (PC —
Personal Computer). ['enepatop ocHOBHOro ToHa Pa3HOCTHOTO
CHHTE3aTopa, B OTJIHUYHE OT 3JeMeHTa KOHCTPYKILHUH aKYCTH-
YeCKOro HHCTPyMeHTa, OTBeualolllero 3a reiepauuio kKosaeoba-
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HUH (nnacTuHa, 6PyCOK, CTPyHa, cToab BO3/yXa), BbipaOaThl-
BaeT 3BYKOBble KoJeOaHUsl MOCTOSHHO.

Takolt Monyab, KaK MuKuiep, CAyKUT I8 CMEIIMBaHUSA
KosmeOaHui, BplpabaTbiBaeMblX TeHEpPaTOPOM TOHA. IDTO MO-
3BOJIIT B UTOT€ CYLIECTBEHHO PACIIMPUTb BO3MOKHbIEC BapH-
aHTbl MepuoaHuto:ecKUX KoJseOaHUi 1, COOTBETCTBEHHO, pe-
3yJAbTUPYIOUIUX CIEKTPOB AJAd MOCACAYIOLEH PUAbTPALLUHU.
Tak 3a cuer M3MeHeHUS MPOMOPLUHUH MEXKAY MUCXOAHBIMHU
BOJIHOBbIMM (DOPMaMH, Ha BbIXOJ€ MHKILIepa MPUCYTCTBYIOT
3HAUYUTEJNbHO OoJiee CJA0KHbIe MepUOJMYeCKHe KoneOaHHus u
CMEeKTPHI.

B cosnanuu “matepuana’ nas nasnbHeiniero npeo6paso-
BaHUA B (PUJAbTPE yuacTByeT TAKKe elle OJMH MOJLYJb — 2e-
Hepamop wyma. DTO TeHepaTop, TaKKe KaK U reHepaTtop
TOHa, BbipabaTbiBaeT KoaeOaHUA MOCTOSHHO, HO B JAHHOM
cayuae KoneOaHUs Hemepuoauueckue. ['eHepaTop mwyma uc-
NOJb3yeTcsl A8 MOJy4eHHUs LIyMOBbIX KoJeOaHui ¢ pasiuny-
HbIM XapakTepoM crektpa . [llymoBasi KoMmnoHeHTa, KaK 3TO
BUAHO U3 puc. 2 (cTp. 70), MOKeT CMeIIUBATbLCS B MUKIIEpe
TakK Ke, KakK U nepuoauueckue KoaebaHus, BblpabaTbiBaeMble
reHepaTopoM TOHA. DTO MO3BOJSET MOJAYUaTh Pe3yAbTHPYIO-
LIHe BOJHOBbIEe KosebaHus elle 6osee CA0KHOH POpMBbI, UTO
4acTo OKasblBaeTcs KpaliHe HEOOXOAMMbBIM, HATIpUMeEp, MPH
UMUTAUMKU 3BYKOB y1apPHbIX HHCTPYMEHTOB, HEKOTOPbIX 1YXO-
BbIX U CTPYHHbIX, HJH MPHU CO3aHUU CMEIlHaNbHbIX 3BYKOBBIX
5P PeKToB.

OueBUHO, YTO paCCMOTPEHHAsl HAMM YacTb MOJYJeH pa3Ho-
CTHOTO CHMHTe3aTopa — reHepaTop TOHA, FeHepaTop LyMa U MUK-
mep, — cama no cebe He MOKeT 00ecneyuTb CHHTE3 3BYKOBbIX

Cunraercsi, uTo B “MaeanbHOM” 1IyMOBOM KOJeGaHHH OJIHOBPEMEHHO MPUCYTCTBYIOT
YACTOTHbIE COCTABJISAIONINE BCEX UACTOT M AMIIUTY/Ibl (MHTEHCHBHOCTH) 9THX COCTAB-
JISTIOLLKAX OJIHHAKOBBI. Ec/ti 910 ycoBre cobioaeTcs, To yM Ha3bIBAOT “0e/biM .
Takxe pasauuatT “po3oBbiil” U “KOPHUHEBbIH™ HaKM “KpacHblil” miymbl. ¥ mocie-
JIHHX, B OTJIHUME OT 0€JI0ro IIyMa, aMIIHTY/Ibl COCTABISIOULMX U3MEHSIOTCSI TPOMNOp-
IIMOHAJBHO 3HAUEHHMIO YACTOTbl — UeM HH2Ke 4acToTa, TeM Oosblie amnautyaa. Tak
PO30BOMY LLIYMY COOTBETCTBYET yMeHblleHHEe HHTEHCHUBHOCTH COCTABISIONIMX HA 3 1D
C MOBBILIEHHEM YACTOThl HA OKTABY; H HA CJAYX TAaKOi LIYM BOCIPHHHUMAETCs, Kak
3HAUYUTENbHO Oostee “MATKHU”, yeM OeJblil.
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KoJleOaHUi ¢ TMHAMUUECKH U3MEHSIoIUMest ~ (BO BpeMs U3BJIe-
YEeHHUsl OJIHOTO 3BYKa) CIIEKTPOM, TO €CThb ¢ TAKUM CBOHCTBOM,
KOTOPO€ XapaKTepHO MPAaKTHUYECKH /s BCeX 0e3 MCKIAIUeHUS
AKYCTHUYECKHUX MY3bIKaJbHbIX MHCTPYMEHTOB. [lHHaMHuecKoe
M3MEHeHHe CMeKTpa B Pa3HOCTHOM CHHTe3aTope obecreuuBaeT
ynpasasiemblii GpuabTp. Hallle Bcero B KauecTBe TaKOTO QPUIABT-
pa UCTMOJb3YIOT nepecmpausaemolli Puibmp HUSKUX 4ACMOMm = .

AmMniutynHo-uactotHast Xxapakrepuctuka (AUX) ™ u ee uame-
HeHHUs B npoliecce paboTbl MOAOOHOTO PUABTPA MpeACTaABACHA
Ha puc. 3.

A amnnutyna

100 1000 10000 wacrora, Ny

Puc. 3. AUX ¢uabTpa HUMKHHX UACTOT,
MCIOIb3yEMOr0 B Pa3HOCTHOM CHHTE3aTOpe

Kak BUAHO U3 JHarpaMMbl, q)I/IJIpr 3ajepKuBaeT 4acTb
BbICOKOUACTOTHBIX COCTABJIAIOUIUX, BbIXOAAUINX 3a 'paHULLy B

[Tonasasiiolee YHCI0 3BYKOBBIX KOJeOGAaHUI HCTOIb3YEMbIX B My3blKe HMEIOT HecTa-
[IMOHA PHBIH, H3MeHsioLHiics creKTp (cocTaB). OObIUHO B Haua bHOH (hase 3ByKOBOTO
KosmeGaHHsl TPUCYTCTBYET GOJIblIee YHCI0 YACTOTHBIX COCTABISIOUNX (U151 MEPHOH-
UecKHX KoseOaHUi 3TO TapMOHHMKH ), UeM B CpelHell H KOHIIeBOH (asze.

Puabrpom Hudkux yactor (PHY) Ha3bIBAIOT 371€KTPOHHOE YCTPOHCTBO, OKA3bIBAIO-
niee u3bMparteabHOe BO3JEHCTBHE HA COCTABJSIONINE 3BYKOBOro Konebanus. Takoii
(UABTP “TIponycKaeT” cOCTABJSIONIME C YACTOTAMH MeHbllle ONPe1eeHHOr0 3HaueHHsl
(Ha3biBaeMoro “uactoroil cpesa”) n HAMpoTHB, “3ajaep:xKuBaeT”, ocaabIsIeT COCTAB-
Jsttolide Bole 31oro 3Hauenus. ericreuio PHY mozker ObITh naHa Takas cyObek-
THBHAS OlLlEHKA KakK “cmsirueHne” 3BydyaHusl.

AMMIHTYIHO-4ACTOTHAST XaPAKTEPUCTHKA — 3aBHCHMOCTb AMIIIUTY/Ibl OT YACTOTHI; (yH-
KILUs, MOKA3bIBAIOLLAS XapaKTep BJAMSHUS YCTPOHCTBA HA MCXOHBII 3BYKOBOH CHrHAJI.
Jluneitnas (ropusontanbHast) AUX o3Hauaer To, UTO CHTHAJ Ha BBIXOJE YCTPOICTBA
He Oy/J1eT OTJIHUATBCS OT BXOJHOTO CHTHAJMA, T. €. AMIJIMTY bl YaCTOTHBIX COCTABJISAI0-
IIHX He MpPeTeprsT KaKux-11u00 namenenuit. Hemneitnas AUX, coorBercTByolas om-
peneseHHOMY (GUIBTPY, MOKA3biBAET, KAKHM 00pa3oM Oy1yT U3MeHeHbl aMIJIHTY bl
YACTOTHbBIX COCTABJISIIOLINX B BLIXOJHOM CHTHAJIE MO CPABHEHHIO C BXOJHBIM.
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npaBo OT yacmomel pe3oHarnca — Fr ™ U He TIPensiTCTBYeT Mpo-
XO2KJI€HUI0 YaCTOTHBIX COCTABJISAIOLLINX, PACTOIO0KEHHbIX B 00/1a-
CTH 4aCTOThl pe3oHaHca U HUXkKe ee. Cama pe3oHaHCHAs yacTo-
Ta (UAbTPA MOKET U3MEHATbCS MOJ JeHCTBUEeM BHEIUHEro ym-
paBJAIOLLEr0 CUTHAJAA; YBeJUUEHHe 3HAUeHHe 3TOro CUrHasa
MPUBOJMT K CMEILEHHIO UaCTOThl Pe30HAaHCaA B CTOPOHY BbICOKHX
YacToOT, a yMeHbllIeHHe — B CTOPOHY HU3KHUX. OObIUHO (PUIBTPHI,
MCMOJb3yeMble B PA3HOCTHBIX CUHTe3aTOpax, 00ecneunBaoT “ne-
pekpbiTHe” (mepemelleHre) B J10CTATOYHO IUPOKOM JHaMa3oHe
4acToT, KOTOPbIH, KAK MUHUMYM, MOKPbIBaeT 00/1aCTh He TOJMb-
KO BCeX OCHOBHBIX TOHOB, a TakKe MX 2-X U 3-x rapmoHuk. Ta-
KUM 00pa3om, MOJHBIA 1MAMa30H MepecTPOUKH (PUAbTPA MOKET
coctaBasith 0T 20—30 1o 8000—16000 1.

JI1s1 CHHXPOHHOU MepecTPoiKU PUAbTPaA B Mpollecce 3Byua-
HMS OJTHOTO 3BYKA MCMOJb3YeTCs CUTHAJ, KOTOPbIH BblpabaThiBa-
ercst popmupoBatenem orubatoiuieit (ES 1), npunuun paGoTs
KOTOpOro OyneT paccMoTpeH Huxke. BosnelicTBue curnana ¢gop-
MUpOBaTesnd OrudarlIel Ha NocTynamwllee B PUAbBTP CA0KHOE
KosebaHue MPUBOJUT K U3MEHEHUIO CMIeKTPaJsbHOr0 cocTaBa Moc-
JIeTHero B COOTBETCTBHE ¢ mapameTpaMu GUAbTpPA U yrpaBJss-
I01llero cUrHaJ/sa. B urore, Ha Bbixojae UAbTpaA MoaydyaeTcs yxe
JIpyroe cjaoxKHoe KojaebaHue ¢ HeOOXOAUMbIM M JHHAMHUUYECKH
M3MEHSIIOUIUMCST CIIEKTPOM.

dakTHUUeCKH, pACCMOTPEHHble HAMM MOJYJAH — FeHepaTop
TOHA, reHepaTtop wyma, Guabtp, fopMuUpoBaTenb orubatouieit
(ES 1), — obecrnieunBatoT pelieHne TOJAbKO YACTH 3a7aUd CHHTE3a
3ByKa TpebyeMoro kauecTBa — reHepauuio NepUoIHIeCKOro Ko-
JneGaHusl HYKHOH BBICOTbI C MPUMECHIO 1IYMOBOH KOMMOHEHTHI
uau 6e3 TaKOBOH, UM reHepaluio mymMa 6e3 npuMecu nepuou-
4ecKoro KosebaHus; AMHaMUUECKY0 (GUAbTPALUIO MOJYUEHHOH
cmecH. Ho ectecTBeHHble MpUpOHbIE 3BYKH, KaK, B IpoueMm, U

OOGBIYHO TEPMHH 4ACMOMA PE3OHAHCA UCTIONB3YIOT IJISl XapaKTePHCTHKH MOJOCOBOIO
¢unbtpa (I1P) — yerpoiietBa, “nponyckatiiiero” ToJAbKO ONpeeNeHHY0 NoJI0Cy ya-
crot, Hanpumep, ot 200 10 250 T'u. AUX Takoro ¢puabTpa no cBoeMy BUIY HaMo-
muHaet KosokoJa. Hekoropbie PHY Takke umeloT mogo6Hyto GopmMy — KOJOKOJIO-
00pa3Hoe BO3BbILIEHHE B 06JACTH YACTOThI Cpe3a; NoIToMy, Kak u B caydae ¢ [1C,
3/1eCb BO3MOXKHO HCMOJMb30BAHHE TEPMUHA 4ACHOMA PE3OHAHCA.
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3BYKH aKyCTHYECKHX MY3blKaJbHbIX HHCTPYMEHTOB, UMEIOT Omnpe-
JIeJIEHHYIO0 CTPYKTYPHPOBAHHOCTb, MPOTAKEHHOCTh BO BPeMEHH
— OHHU BCe HMEIOT HauaJao U KoHel. [TomuMo 3TOrO, 1711 3BYKOB
eCTeCTBEHHOI0 MPOUCXOXK/EHHUS TaKKe 0OKa3blBaeTCs XapakTep-
HBbIM 0npe0enNeHHoe UBMeHeHUe ePOMKOCU 36YKa (WHTEHCHBHO-
CTH 3BYKOBOH BOJIHBI) B Mpolecce ero CyllecTBOBaHUS. 3aKOH
UKW QYHKLUHMIO H3MEHEeHHUS TPOMKOCTH HJIH AMIJUTY/bl 3ByKa
HA3bIBAIOT, Yallle BCEro, aMAAUMYOHOL oeubaroujeli W amnau-
myoHoim KoHmypom. B nepBo# raaBe HacTosiuied paboTbl Mbl
y2Ke OTMeuaJid BasKHOCTb AMHAMHYECKHX XaPaKTEePUCTHK 3BYKa
NJsT HaeHTHUKaIu Temo6pa [cTp. ???]. DTH XapaKTepUCTHKH
CTOJIb K€ BaXHbl U B CHHTe3e 3ByKa. boJsee Toro, peskue usme-
HeHMs aMIJIMTY/bl 3ByKOBOTO KoJIeOaHHUA 0Ka3blBAlOT BJAUSHHE U
Ha CMeKTpaJbHbIH cocTaB. DTO OTMeUaad MHOTHE HCCae0BaTe-
au, B yactHoctu U B. Hocynenko: “...nepexosnble mpouecchl (K
KOTOPBIM OTHOCAITCA aTakKa W 3aTyXaHHe 3ByKa) COMPOBOXKAAIOTCS
pacuupenuem cnekrpao:. [Tostomy MOXKHO cKa3aTb, 4TO TeMOp
onpejeaseTcs CNeKTpoOM 3ByKa M XapaKTepoM ero M3MeHeHHH BO
BpemeHu’ [63]. B pasHocTHOM cuHTe3aTope 3a JHHaAMHUECKHe
XapaKTepUCTUKU “OTBeUatoT” 1Ba MONLYJsSt — popmuposamenrs
ocudbarowel (ES 2) u ynpasasiemoiii ycurumeno (CA).
Dopmuposamensv ocubaroweti (ES 2) 310 cneunanbublii re-
HepaTop MeAJeHHOro, HemepHoaUUeCcKOro CUrHana, cayxKaliero
NI TPUIaHUST CHHTE3UPYEMOMY 3BYKOBOMY KoJieOaHHIO Xapak-
TepHOH aTaku u 3atyxanusi. Mubimu cioBamu, ES 2 cobetBenHo
1 BbipabaThiBaeT Ty PYHKIHMIO — aMMJUTYAHYIO OTHOAONLYIO,
COrJIACHO KOTOPOH M0JI2KHA MEHSITbCSl aMIJIMTy/la 3ByKa B MPO-
necce cuHreza. OQHUM M3 CaMblX pacnpoCTpaHeHHbIX THIOB
dhopmupoBaTesei orudatoliedl caeiyerT cCunTaTb YeTblpex-CTaaui-
Hblil popmupoBatesb ADSR * (cm. puc. 4.) Hekotopbie u3 Bo3-

CBoe Ha3BaHue Takoil (GOPMHUPOBATEIb MOSYUNI [0 HA3BAHUIO OTAEMbHBIX CTALUHA —
ADSR (Attack — araka, Decay — HauasnbHoe 3aTyxaHue, Sustain — nocTosiHHbI#A ypo-
BeHb MM “nojaaep:kKa”, Release — KoHleBoe 3aTyxaHue uian “ornyck”). Maununy-
JMPYsl 3HAUEHHUSIMU BPeMeHH CTaJni aTaKH, HauaJbHOTO H KOHILEBOTO 3aTyXaHHs,
06biuHo B nipenenax ot 0,001 1o 60 cekyHa, a Tak:Ke BeJTUUHHON MOCTOSHHOTO YPOBHS
ot 0 10 100%, MOXKHO MOJYUHTh 3HAUUTENBHOE MHOTOOOPA3He aMIIUTYHBIX OTH-
GalolinX, B YaCTHOCTH, COOTBETCTBYIOLIMX U OTHOAIOIIMM OOJIBIIHHCTBA aKYCTHUECKHX
MHCTPYMEHTOB
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MOKHBIX MHOTOOOpa3HbIX BAPUAHTOB, BIpa0ATbIBA€MbIX UM CHT-
HaJIOB, MPUBE/JE€Hbl HA PHUC. O.

/N amnnutyna

Decay
HayanbHoe
3aTyxaHue

Attack s Sustain s
araka 3 NOCTOAHHbLIN
. ypPOBEeHb e
R
. KOHLeBoe
: 3aTyxaHue
PR TR BT - SRR SN
| S e e e e S S S m
Bpems, Mc

Puc. 4. TunoBas ¢pyHkuus
yeTblpexcTaauiHoro ¢popmuposatesass orubatouieit

/N amnnutyna

WV

Bpems, Mc

Puc. 5. ®opmMbl aMIJIHTYAHBIX OrHOAIOMINX,
BblpabaTbiBaemMblx 010koM ES 2

YKaszaHHbIH CHrHAJ HAUMHAET BbIpabaThIBATHCS CHHXPOHHO C
HaXXaTHEM U OTNYyCKaHUeM KJABHIIM HA MY3bIKaJbHOH KJIaBUATY-
pe WJM MoJ BO3/elcTBMEeM BHEIIHUX CUTHAJ0B OT KOMIbIOTEpa.

M3meHeHne aMMIIUTY /bl CHHTE3UPYEMOro CUrHa/la, CTPYKTYPH-
poBaHHe ero BO BpeMeHH W/ “Hape3aHue Ha OTJesbHble 3BYKH U3
HeMnpepbIBHOIO CUrHAJ/Ia, MPUCYTCTBYIOLLET0 HA BbIXO/Ae (PUIbTPA,
MPOUCXOJUT B YNPABASLEMOM Ycurumene. DTOT MOYJb paKkTHUec-
KW BBIMOJHSIET OMepaluio YMHOKEHHUsI BYX CUIHAJIOB — C BbIX0O/1a
¢bunbrpa U opmuposaress orudatouieil. Korna yposenb curnaga
dopmupoBaresst orubatolleidl paBeH HYJI0, TO €CTh KJAaBUIIaA Ha
MY3bIKaJbHOH KJIaBUATYype ellle He HaKaTa, TO Ha BbIXOJ yNpaBJsi-
eMOro YCHJIUTe/Is1 3ByKOBOe KosebaHue He noctynaet. Ho ecnn dop-
MHUpoOBaTe/b orudarolleil HaunHaeT BbIpabaThiBaTh CBOKO (DYHKLHIO,
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TO B MOJHOM COOTBETCTBHHU C e€e POPMOH — aTaKoH, MOCTOSTHHBIM
ypPOBHEM, 3aTyXaHHeM, — HAUHHAET MOJYJTHPOBATHLCS 3BYKOBOE KO-
naebanue, mocrynaioiiee U3 GuUabTpa. Ynpap/asieMblil YCHIUTENb Bbl-
CTyMaeT B POJIK “BeHTHJIA” — TPOIMyCKast UM He TIPOMycKast Ha Bbl-
X0/ 3BYKOBOE Kosie0aHue; B UTOTe 3BYK Kak Obl “yrmaKoBbIBaeTcs”
B ornpenesieHHyto “cdopmy”. PedysbTat onmucaHHON onepamyy npeu-
CTaBJIEH B BHJle OCLHUIJIOTPAMM Ha pHuc. 6.

A amnnutypa N amnnutyna

=1 b,
UV zgemf,

a)

A amnnutypa

B)

PR R i
1
6) Bpemsi, MC

Puc. 6. Ocuunnorpammbl paGoThl ynpaB/asieMoro yCHAUTeJs:
a) — 3BYKOBOH CHrHAJ Ha BXOJE YMpaBJsieMOro YCHIUTENs,
6) — ynpaBJasiioulnil curuana ¢ Bbixoga ES 2,

B) — 3BYKOBO CHTHAJ Ha BbIXOJE YNPaB/ISIEMOr0 YCHIUTE s

Ha nannom sTane B paccMaTpuBaeMOM HaMU Pa3HOCTHOM
CHHTe3aTope yxKe obecrneueHo BbIMOJHEHHE TPeX OCHOBHbBIX yCJIO-
BUI CHHTe3a 3ByKa — reHepaiusi TpebyemMoro ToHa ¢ Heo6Xo1u-
MbIMH CMEKTPaJbHbIMK U aMMJIUTYAHbIMU U3MeHeHUsiMU. [Tomu-
MO 3THX OCHOBHBIX XapaKTePUCTHK 3BYKOBOTO KOJeOaHUsI MHOTHe
13 MYy3blKaJ/JbHbIX 3BYKOB UMEIOT XapaKTepHble MepHoanuecKre
MU3MEHEHMsT 4aCTOThI (BbICOTbI ), AMIJIUTYAbl (FPOMKOCTH) U CIEK-
Tpa (TeMOPOBOIl OKPACKH), UK OJHOBPEeMeHHbIe H3MEeHEeHHUs Ka-
KOU-TO KOMOUHAIIMU U3 3TUX MapaMeTpoB, 0003HaUaeMble TaKKe
TepMUHOM subpamo. J1asi 1OCTHKEHUsT aHaJoruuHoro spdekra
B TMpollecce 3JeKTPOHHOIO CHHTe3a 3ByKa, B CTPYKTYpPy pasHo-
CTHOTO CHHTEe3aTOpa BBOJUTCS CIELHANbHbINH eeHepamop ungpa-
Huskux uwacmom. PopMbl reHepUpyeMbIX KoJebaHUi 3TOro reHepa-
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TOpa yalle BCero Takue ke, KaK M y reHepatopa ToHa — CHUHYCO-
WaaJ/abHast, TpeyrosbHasi, muaoodpasnas, mpsiMOyrobHasl, a 4acToTa
M3MeHsIeTCs B I0CTaTOUHO HpoKUX npenenax — ot 0,1 mo 20-50 I,
B 3aBucuMocTH OT periaemMoi 3aiaun, To WM HHOe KoseGaHue B TOH
WJIM MHOH MPOMOPLUUH “nojaeTcs” B reHepaTop TOHA, PUAbTP HJIH
B aMIJIMTY/IHBIH MOAYJ/ISITOP B KauecTBe yMpaBJsioLIero CUrHaJga.
Takum o6paszom, nocturaercst HeOOXOAUMBIH BHJT MOLYJISIIMHA (BUO-
paTo) — 4acTOTHOH, CMIEKTPAIbHON UM aMIJIUTYIHOH.

CuHTe3 3ByKa TpeOyeMoro KayecTBa B pa3HOCTHOM CHHTe3a-
TOpe ompejenasieTcss napaMeTpaMu CHHTe3a — HACTPOHKAMHU U
pexkuMaMu paboThl OTAENbHBIX MOAynell. PaccmoTpennasi Hamu
TUMOBAs CTPYKTYypa CHHTE3aTopa, sIBJAsIeTCs] JOCTATOUHO MPO-
ctoii. Ha mpakTuke B mpoMbllIIeHHBIX 00pa3iax HaXxoAsT MpHU-
MeHeHHs] KaK 3HaUNUTeNbHO Oosee CJI0KHbIe, BKIOUAIOIIHe 60Jb-
1ee YMUCa0 MOJyJaeH 1 OoJee CJI0KHYIO CXeMy B3aUMOeHCTBYS,
TakK U 6oJsiee MPOCThle CTPYKTYPHI.

2.2.2. A1IUTUBHOTO METOJl CMHTe3a 3ByKa

CuHTe3zatop pasHocTHOro Tuna Bbies IMMU Ha KauecTBeHHO
HOBBIH YpOBEHb, MPEL0CTaBUB LIMPOKHE BO3MOKHOCTH B CUHTe-
3¢ KaK UCKYCCTBEHHbIX, TaK U OJU3KUX K HATypPaJbHbIM 3BYKOBbIX
kosmebanuil. OnHako, “KmaccuueckuMm” MeTOJ0M CHHTe3a Mo npa-
BY cuuTaeTcsi a00umuBHoLil, 3aKJI0UAIOIIUACS B COXKEHUH OT-
JleJIbHBbIX UaCTOTHBIX COCTaBJSAIOIIMX. Takoe onpeneneHue coxpa-
HSIeTCSl 32 HUM M0 TOH MpPUUYMHE, YTO C TEOPEeTHUECKUX MO3ULLUH
alIMTHBHBIA METOJL He UMeeT MPUHUHUNHAIbHbBIX OFPaHHUEeHUH B
cuHTe3e 3ByKa. MHbIMU cioBaMHU, 3TOT METO/ TeOPETHUECKH T0-
3BOJISIET CUHTE3UPOBATh JI0Oble 3BYKOBble KOJeOaHUs.

Mnest aaIMTUBHONO CHHTE3a Upe3BbluaiiHo MpocTa: ecyu Jaboe
C02KHOe KosieOaHue MOKeT ObITb MPeCcTaBAeHO CyMMO# MPOCThIX,
3JeMeHTapHbIX (rapMOHUUECKHUX, CHHYCOU1A/MbHbIX), TO JJIS1 TOTO,
uToObI MOJIYYHTh 3BYKOBOE KoslebaHue TpebyeMoro KauecTBa, HeoO-
XOJIUMO JIHLIb CJIOKUTb OMpe/iesieHHble CHHYCOU1abHble COCTaBIISI-
totre. JIasi npakTUuecKol peasu3alliy NpocToro aaauTHBHOTO
CHHTe3a HeoOXOJIMMO UMeTb B PacnopsizKeHuH Habop CHHYCOM/ab-
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HbIX TeHepaToOPOB, PEryasiTOPbl YPOBHS COCTABMASIOLIUX U CyMMa-
top. CTpyKTypa Takoro CMHTe3aTopa npejicraB/ieHa Ha puc. 7.

S
S

cymmarop )))
S

Puc. 7. CrpykTypa npocToro aiiMTHBHOrO CHHTE3aTOpa

[IpoToTMNOM aAJIMTHBHOTO CUHTE3aTOPAa MOXKHO CUHUTATh
OOBbIKHOBEHHBIH IyXOBOH OpraH, B KOTOPOM HY?KHasl OKpacka 3ByKa
noJaydyaercs nyTeM CJI0:KeHHs1 KomeOaHUi OTaenbHbIX TPYO (peru-
ctpoB). Onnako, KoaebaHusi, BOCIPOU3BOIMMble OPTraHHBIMU TPY-
6aMH, He ABJASIOTCH FAPMOHHYECKUMH (CUHYCOMJANbHBIMHU), U
camu no cebe coCcToAT U3 Habopa CHHYCOMAJ/bHBIX KOJIeOaHHUI.

[TpocToll aiIUTUBHBIH CUHTE3ATOP, HATIPUMEP, TAKOH, KaK Ha
pHc. 7, MOKeT 06eCneunTb CHHTe3 TOJNbKO CAyUOHAPHbLX, TO €CTh
He M3MEeHSIOLUXCA BO BpeMeHH, CeKTpoB. HToObl 00eCneyuTb CHH-
Te3 3BYKOB C JIHHAMHMUYECKH U3MEHSIOIUMCS CIeKTPOM, He0OX01H1-
MO YCJI0KHUTb CTPYKTYPY CHHTe3aTOpa, BBE/S B Hee ynpasJseMble
yeuautenn (CA) u popmupoBatenn ornbatonux (ES). Ctpykrypa
TAKOTO MOJHOTO CHHTe3aTopa MpejacTaBaeHa Ha puc. 8.

I reHepatop 1 I_)'| CA 1 I_)-
[Es—+

I reHepatop 2 I—)—l CA 2 I_)_- cymmarop ) ) ))
Esz—1+ |

i r;ne;pa:ro;') NH-{ CA nH‘
[ESn—*

Puc. 8. CtpykTypa MOJHOr0 aJJIiTHBHOTO CHHTe3aTopa
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3anaBasi onpeseneHHble MapaMeTpbl aMIJIUTYAHbIX orubato-
IIUX B TAKOH CTPYKTYpe, MOXKHO MOJYUUTb 3BYKOBbIe KOseOaHus
C IMHAMHUECKH H3MEHSIOIUMCS CIEKTPOM.

JI1s1 cuHTe3a MOJTHOLEHHBIX B MY3bIKaJbHOM OTHOLIEHHH 3BY-
KOB B a/JINTHBHOM CHHTe3aTOpe HEe0OXOAMMO HMETh JI0OCTATOYHO
6osbllI0e UnCaI0 reHepaTopoB. Tak, mpuHUMas BepXHIOIO rpaHu-
Iy BOCIPHHUMAEMOro 4eJOBeKOM 3BYKOBOTI'O JMana3oHa B
20000 ', MOXKHO YTBEPKAaTh, UTO JIJIsT KAUECTBEHHOTO CHHTe-
3a 3ByKa ¢ uactotoil ocnoBHoro ToHa B 100 [' motpebyercst Bce-
ro 200 renepaTopoB, a aas yactothl B 50 ['1r yxxe 400.

ANIUTHBHBIE CHHTE3aTOPbl OYEHb JIOJIT0e BPeMsi OCTaBaJUCh
JIMILIb SKCTIePUMEHTaNAbHBIMU pa3paboTKaMu, ¥ TONbKO B Hauase
90-x ro10B MPOLINOTO CTOMETHS MOSIBUANCH CEpUHHbIE MaCCOBbIE
monenu [127]. Henb3st ckazaTh, 4TO HHCTPYMEHTbI, TOCTPOEHHbIE
Ha OCHOBE 3TOr0 METO/a, CTaMH AeHCTBUTEIbHO 3aMETHBIM COObI-
THEM Ha npakTuke. HecMoTpsi Ha “UneansbHOCTL” KJIaCCHUECKOTO
MOAX0Ma, aJJIMTUBHBIH CHHTE3 0Ka3aJcs HeJOCTaTOUHO 3¢ dek-
TUBHBIM M YCTYMAIOUIMM MHOTHM JPYTHUM crocob6am, Kak B Kaye-
CTBe CHHTe3a, TaK M cnocobax ynpaBJeHHUsl UM.

2.2.3. Metos cHHTe3a 3ByKa Ha OCHOBE UACTOTHOH MOJYJSIILUU

Mcnonb3oBanue 4aCTOTHOH MOJLYJISILIMU IBYX U O0Jee CHHY-
COMIA/bHBIX KOMeOAHUH /IS CHHTe3a MY3bIKaJbHbIX 3BYKOB ObLIO
NpeNIoKeHo coTpyIHUKOM CTeH(OpACKOro yHUBEpCUTETA, aMe-
pukanuem /I. Hoynunrom (Chowning, J.) B 1973 rony [108]. B
OCHOBE HJIeH reHepalil My3blKaJbHbIX 3BYKOB C MOMOLIbIO 4a-
CMOMHO-MOOYASAYUOHHOCO MeMOOQ JIEKHUT TO CO0OparKeHue, uTo
3BYKOBOE KojieGaHHe C JOCTATOUHO CJOXKHBIM CIEKTPOM, TO €CTh
BKJIIOUAIOIllee MHOXKECTBO COCTABJSIOLINX, MOXKET ObIThb MOJyue-
HO (B mpocTeiillieM ciydae) BCEro JHilb U3 IBYX CUHYCOU1ATbHbBIX
Kosmebauuil. Tak, ecnu nepsoe, oCHOBHOe KosiebGaHue, HANpUMep,
c yacroro# B 1000 'y, 6yner “npomonyaupoBaHo” gmopoim ¢
yactotoit B 100 'y, To B pe3ysnbTHpylOLEeM CJI0KHOM KoJeOaHHH
Mbl OOHAPYXKHUM He TOJNbKO nepsoe KojgebaHUe C 4aCTOTOH
1000 I', a Takxke KoamebOanus ¢ uacroramu B 1100, 1200, 1300,
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1400 u T. 1. (cocTaBasiiOlIMEe ¢ YACTOTAMU BbIllle, YEM nepBOe
kKosaeb6anue) u ¢ uacroramu B 900, 800, 700, 600 u T. 1. (coctas-
JISIOIIME ¢ YacTOTaMM HUXKe, ueM nepsoe konebanue). CrekTpo-
rpaMma pe3yJbTHPYIOIIero KoseGaHus mpejcTaBiaeHa Ha puc. 9;
BOKpyT KoseOGanusi ¢ yactoroir 1000 't mosiBuMCh H0KO0BbBLE CO-
cmasasioujue, OTCTOSILIHE IPYT OT Apyra Ha 4acTOTy 8MOpP0OE0
KoJieOaHusl.

amnnuryna

TTIMTT ,

1000 1200 1400 yacTora, Ny

Puc. 9. Cnexktporpamma KosneGaHus,
MOJIY4eHHOrO ¢ MOMOLLbIO YaCTOTHOH MOLYJISAILUU

AMMIUTY bl GOKOBBIX KOMeOAHUI 3aBUCSIT OT eAYyOuHbl MOOY-
AAyuu ¥ yObIBAIOT MO Mepe yaaleHusl UX OT nepso2o KoaebaHusl.
Kak BuaHO Mo naHHO#N creKTporpaMme, B pe3yabTaTe 4acTOTHON
MOJYJ/ISIUU CTIEKTP Pe3yJabTHPYIOLLEro 3BYKOBOTO KoJaeOaHus
CYILLECTBEHHO YCJIOXKHHUJCS U paciudpuacs. Ecan nomyueHHbIi
pe3ysbTaT CHOBA MOJBEPrHYTb YACTOTHOH MOAYJSILIMU, TO MBI
MoJIyuuM elie 6osblliee YCJI0KHEHHe CIeKTpa.

[IpuHuun u pe3yabTat Takoi onepanuu OblI H3BECTEH OUEHb
JaBHO, HO Gsaronaps uceaenopannio Hoynunra, Opla 1okazana
MPUTOHOCTb YACTOTHOH MOAYJISIIMU /IS CUHTE3a MY3bIKaJJIbHbIX
3ByKOB. OCHOBHASI TPYJHOCTb B TPUMEHEHUH METOa 3aKJaioua-
Jack B noabope yacToT KoJaeOaHUi, yuacTBYIOUIUX B OMepaiuH,
TakUM 00pasoM, 4ToObl pedyabTUpylollee KomebaHue 0071a1am0
Hy:kHbIM criekTpoM. Caenyst noaxony /. Hoynunra, B 1977 rony
b. llorcraenr (Schottstaedt, B. ) mokasas, uto npu onpeneneH-
HbIX MapaMeTpax CHHTEe3a 3TOT METOJ| MO3BOJISIeT MOJYyYUTh CIeK-
Tpbl KoseGaHuil, 6/MM3KHEe K MeHbIM U 1€PeBSHHBIM J1YXOBbIM,
CTPYHHBIM HHCTPYMEHTaM, a TaKKe pa3JuuHbIM UCKYCCTBEHHbBIM
tem6pam [160].
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Kak ¥ B aAIMTUBHOM CHHTe3e 3ByKa, MpPH peasausalilu yac-
TOTHOH MOAYJSLHUHU CYLLeCTBYeT npoOJ/jemMa reHepaltu 1UHHAMHU-
UeCKHM H3MEHSIOILIUXCS CeKTpoB. Benb ecau onepaiius BbINoJ-
HSETCS C HEU3MEHHbIMHM 3HAUeHUAMHU 4aCTOT FeHepaTopoB M IIIy-
OWHbl MOAYJASILUUH, CIEKTP Pe3yJbTHPYIOLLEro KoJaeOaHHUS
noJqyyaercs CTallMOHApPHbIM. I/ McpaBaeHHus 3TOr0 MOMeHTa
B CX€MY CHHTE€3aTOpa TOT0 THUIA BBOJAATCA yNpaBJaseMble yCH-
autenu U popmupoBaTesu orubatoniux. B Texunueckoi nutepa-
Type 3JeMeHTapHas siuefika CHHTe3aTopa Ha OCHOBE UaCTOTHOH
MOIYJSILUU ToJyYuaa Hazpauue onepamopa. OnepaTtop BKJIIO-
yaeT eenepamop, Yynpasaiemoll ycuiumens, opmuposaners
oeubarouei (puc. 10).

oneparop

= I reHepatop I—)—' CA =

Es—

Puc. 10. Ctpykrypa oneparopa — siuefiku cuHTe3aTOpa
Ha OCHOBE YACTOTHOH MOAYJSILHU

Oo6ulee uuca0 onepaTopoB, HCMOAb3YEeMbIX B CEpUHHBIX MO-
JleqIsIX CHHTe3aTopoB, 00bIUHO He OoJsee 6. 151 paciuupeHus Bo3-
MOXKHOCTEH CHHTe3a TakxKe MPUMEHSIIOT pas/uuHble CXeMbl B3a-
MMOJIeCTBHS OMepaTopoB, B UACTHOCTH, TaKHe, KaK MpeacTaB-
JeHHble Ha puc. 11.

(123 (4] (123 ] [1]
a) B) n ﬂ
[1(2] [1] 3 |

6) n a)

Puc. 11. TunoBble cxeMbl B3aUMO/JE€HCTBUS OMEPATOPOB B CHHTE3AaTOPaAX
Ha OCHOBE YACTOTHOH MOMYJSLUU

CHHTe3aTopbl, MOCTPOEHHbIE Ha OCHOBE JAHHOrO MeTo/a,
NOJYUUJIH OUeHb LIHPOKOE pacrnpocTpaHeHue ¢ cepeanHbl 80-x
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FOJI0B M3-3a MPaKTHUYECKOH MPUTOLHOCTH €ro AJs peasusalllu B
uudpoom Bujae. braronapsi pagpaboTkam U3BECTHOH SIMOHCKON
kopriopanuu simaxa [190], ”HCTpyMeHTbI HAa OCHOBe MeToja ¢
obwuM koaoM DX, Kak npodeccuoHanbHOro ypoBHS, Tak M JI0-
OUTENBCKOrO0, CTaIM OYeHb NonyaspHbIMHU. [IoMUMO 3TOrO, TeXHO-
JIOTUS] YACTOTHOH MOJYJISILLMM JIJIsT CHHTe3a 3ByKa Mojyuusaa pac-
NpoCTpaHeHHe B BU/E CMellMaNbHbIX MHTerpadbHbIX MUKPOCXEM,
UCMOJAb3yeMbIX HbIHE OOJbLUIMHCTBOM MPOU3BOIHUTENEH 3BYKOBBIX
KapT = /s TepCOHATbHBIX KOMIBIOTEPOB, a TaKXKe B Pa3/JHUHbIX
YCTPOUCTBAX KOMMYHUKAUHUHU U CUTHAJIU3AUMU /IS TeHepaluu
3BYKOBbIX CUTHAJIOB.

2.2.4. Meton pu3nueckoro MoJaeNupPOBaHUS 3ByKa

“BepunHoit” Kak Cl0KHOCTH, TaK U pe3yJbTaTHBHOCTH B
CUHTe3e 3ByKa cpeiM pa3paboToK B mapaMeTpHUeCcKOM Hanpas-
JIEHWU, CKOpee BCero, cjaejyeT CUHUTATb Memod (usuueckoeo
modeauposanus [101; 104; 105; 107; 114; 115; 120-122; 133;
135; 152; 167]. MUnes nanHoro mojaxojaa Tak:kKe JaJjJeko He HOBa,
OJIHAKO MpakTHUyecKasl peaau3aldy ero crajga Bo3MOKHONH TOJbKO
B KoHle XX crosetusi. B 0ocHOBY MeTo/a MoJiozKeHO upe3BbluaiHo
OUeBUIHOE MPEeANOoN0KeHHe, UTO MY3blKadbHblll 3BYK MOXKET
ObITb CHHTE3UPOBAH C MOMOLIbI0O MAaTEMATHUECKOH MOJENU HIIH
opMyJibl, OMUChIBAIOLILEH peaJbHbIi (PU3HUECKHUH Tpollece, Mpo-
UCXOJSLIME B caydae Bo3OYyKAeHUsT KoneOaHUH B PU3HUECKOM
Tese. Psi1oM oTe/bHBIX HCCaeloBaTeNel, a TaKKe HayuHbIX KOJI-
JIEKTUBOB, B NnepBylo ouepenb, CTeHPOPACKUM LEHTPOM 3JEKT-
pounno#t my3biku (Stanford University Center for Computer
Research in Music and Acoustics (CCRMA) [173] 6binu pas-
paboTaHbl TUIIOBblE MaTeMaTHYeCKHe MOJEH /5 OCHOBHbBIX BH-

3BYKOBOH KapTOil Ha3bIBAKOT 3JEKTPOHHOE YCTPONCTBO, peain3yemoe ualie BCero B
BUJlE NeuamHoil nAamot (JIACTHHBL U3 H30/SIIHOHHOrO MaTeprasna ¢ MIOCKUMH Me-
HBIMU MPOBOJAHMKAMH U PalH03JEKTPOHHBIMH KOMIIOHEHTAMH ), CIy K alilee 1JIs1 BBO-
J1a U BbIBOJA 3BYKOBBIX KOIeGaHHH B KOMIBIOTED U U3 HETO, M, KaK MPaBUJIO, CHH-
Te3a 3ByKa. 3BYKOBasl KapTa ycTaHaB/JuBaeTcsi Ha ocHOBHY0 nuaty (MotherBoard)
KOMIbIOTEPA.
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JI0B My3bIKaJbHbIX HHCTPYMEHTOB — MOJeJIH KojmebaHuii memopa-
HbI, CTepIKHS (CTPYHbI), cTOJ0A BO3/yXa, a TaKXkKe pe3oHatopa —
KOpTyca My3blKaJbHOTO HHCTpyMeHTa. Lyt pacyeTa 3ByKOBbIX
KoseGaHUH HA OCHOBE TAKHMX MaTeMaTUYECKHUX Mojesel TpeOytoT-
csl oueHb OOJbIIHE BBIUNCAUTENbHbBIE MOLUIHOCTH (BbICOKOE ObICT-
poleficTBHE KOMMbIOTEpa), MO3TOMY a0 Hadasaa 80-Xx MeToa He
Mor ObITb peaqn30BaH B BHJE NE€HCTBYIOLIEr0 B peasbHOM Bpe-
MEeHH aJropuT™Ma HJau npubopa. 3ByK MOr ObITb pacCuMTaH B
pekuMme “He peasbHOr0” BPeMEHM — TO €CThb B TeUeHHe KaKO-
ro-TO BPEMEHHOTr0 OTpe3Ka U JHIlb 3aTeM Bocnpouspenet. Ko-
HEUHO, B 3TOM CJIyuae elle Hesab3si ObII0 TOBOPUThL O TIPUMeEHe-
HUM JAHHOTO MOJAX0JAA B peasbHOH My3bIKaJbHOH MpaKTHKe —
HernocpejCTBEHHOM HCMOJIb30BAHUM HA CleHe WM B cTyanu. Ho
¢ BeIMycKoM B HadaJse 90-x cepuiinoro o6paszna VL-1 smoncko#
kopnopanue# Imaxa [190], My3bIKaHTBI TOJYUYUJIH BO3MOXK-
HOCTb MOMOJHUTb MapK 3JeKTPOHHOTO 060PYLOBAHUS TIPUHILU-
MUaJbHO HOBBIM HHCTPYMEHTOM C YHHKAJbHBIMH BO3MOMKHOCTSI-
MH CHHTe3a.

JleficTBUTEILHO, METO (PU3UUECKOTO MOJEIUPOBAHUS BIIOJTHE
onpaBjaJ HaJexK bl UCCAe0BaTeNel; CHHTe3UPOBAHHbBIE C €r0
MOMOLIbIO 3BYKH OTJIMYAJNUCH YIUBUTENbHOH JOCTOBEPHOCTHIO U
CX0XKeCThIO C HATypaJ/JbHbIMU. Byiarogapsi UCNoab3yeMbIM aJ/ro-
pUTMaM, 0COOEHHOCTbIO METO/a CTaJ0 TaKyKe TO, UTO C ero Mno-
MOIILbI0 BO3HUKJ/IA BO3MOXKHOCTb CHHTE3UPOBAThH He TOJIbKO 3BY-
KU U3BECTHbIX aKyCTHUECKHX MHCTPYMEHTOB, a TaKxKe 3BYKH C
“akyctuueckoit”, “¢puanueckoil” MpUpPOLOH, HO He HUMelolLlne
peasbHbIX aHaJoroB. [ToMUMO 3TOrO, MaTeMaTHUECKHE MOJIEIH,
B OTJIMUME OT UX peasbHbIX, (DU3UUECKHUX MPOTOTUIIOB — aKyCTH-
UYeCKHUX HHCTPYMEHTOB, MOTJIM ObITh U3MeHEeHbl B Mpollecce CHH-
Te3a 3ByKa B JI0OCTATOUYHO LIHPOKHUX Mpejaenax. Hanpumep, npu
“u3BsedeHrM” 3ByKa “CMbIUKOM ', “KOPMYC CKPUMKHK™ MOT Mepu-
OJIMUEeCKH ¢ 4acTtoToil 5—15 ['iL MeHATb CBOIO reomMeTpHIo, a “OT-
BepcTusi” B “koprnyce (aelTbl” MOIJIM MJAaBHO U3MEHSITh CBOE
MeCTOMoJI0KeHHe U T. M. Takue 3(pPeKThbl TO3BONUIH CYIILECTBEH-
HO PacCHIMPUTb MHOXKECTBO CHHTE3UPYEMbIX 3BYKOB, COXPaHSsisi B
O0JbIIMHCTBE CaydyaeB UX “ecTecTBeHHYI  mnpupoay. Bmecrte ¢
TeM, JlaHHBIH MEeTOJ, KaK U BCe JIpyrue, He TI03BOJUJ MPeO010eTh
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0JIHY W3 MPUHUHUMHUAIbHBIX TPYAHOCTEH, CBSI3aHHBIX C yrpaBJe-
HUEM CUHTEe30M; CTallHOHApHbIe MapaMeTpbl yrnpaBJaeHust obec-
MeuynBaJ i CHHTE3 OUeHb MMOX0XKero, HO “CTaTHUHOro”, He U3MEHs-
€MOro OT TOHA K TOHY 3BYUaHWUSsl, €CJaU B MpoIlecce BOCTPOU3Be-
JIeHHsI TapaMeTpbl CUHTE3a He KOPPEKTUPOBAJNUCh, TO €CTh, €C/H
Ha CHHTE3 He 0KA3bIBAJHCh COOTBETCTBYIOUIHE UCTIOMHUTENbCKHE
BO3/I€HCTBHUSI.

2.2.5. MeTosibl CHHTE3a JEKTPOHHOTO 3ByKa
Ha OCHOBE peaJsibHbIX KoJeOaHuN

Bropoe BaxHOe HanpaBJ/eHHe B CO3/ITaHUH 3BYKOBBIX KOJIeOAHUM
C MOMOLLbIO 3JEKTPOHHBIX CPE/ICTB, HA3BAHHOE HAMHU KaK Hamy-
panvroe, 6epeT CBOI UCTOPHUIO C YHUKAJBHOIO 3JeKTpOMexaHuyec-
KOr0 HHCTPYMEHTa, MosiBUBLIerocst B Hauase 60-x rogoB nporiio-
ro CTOJIeTHs, 6Jarofaps yCUJAUSIM aHTJIMHCKUX U300peTaTenei u
9KCMEPHUMEHTATOPOB U MOJyuHBIlIero HazBaHue “Mesmaorpon” [166].

[IpuHumn nefdcTBUs STOro 3JAEKTPOHHOrO Npubopa 3aKa0UYaICcs
B BOCIMPOU3BEIEHUH peasibHOr0 3ByKOBOTO KoseOaHusl, Harpumep,
aHcamOJs1 CKPUIOK UJIHM UeJ0BEYeCKOro rojoca, npeaBapuTeabHo
3aMuUCaHHOro Ha MarHuTHyo JeHty. [1o cytu, Mennorpon siBasiicst
CrelHaNU3UPOBAHHBIM MHOTOJ0POKEUHbIM MAarHuToO(pOHOM, B KOTO-
pOM MarHuTHas JeHTa Obla CKAeeHa KOJbLOM, a Ha KaxKAylo 10-
POXKKY JIeHTbl Obl 3anucaH onpeaeneHubiii ToH. [Tpu padore nner-
pyMeHTa MarHuTHasi JeHTa HaX0J1uaach B IBUKEHUH, oOecreunBas
MOCTOSIHHOE BOCMPOU3BEIeHHE 3BYKa C KarKI0H T0poKKH. Takum 06-
pasoMm, “BHYTpU~ MHCTPYMEHTa 3BYK He UMeJ HU “Hauana’, HU
“koHua”. OnHaKO Ha BbIXOJ 3BYKOBble KoseGaHUs MOJaBaauCh
TOJILKO MPHU Ha’KATUH COOTBETCTBYIOLIEH KJAaBUILH MY3bIKaJIbHOH
KJIAaBUATYPbI; K KaxK10H 10poKKe Obl1 “NpUBsI3aH” aMMIUTYAHbIH
MOAYJIATOP U popMHUpoBaTeab orubatollel, “3anyckatomuices”
NpU HaxKaTUM KaaBUWIH. 51 Toro 4ToObl MPH NPOUTPbIBAHUU
KOJIbIla MATHUTHOH JICHThI He ObLJIO 3aMETHO MeCTO “CKJIEHKH,
MpH 3aMKUCH peasbHOr0 HHCTPYMEHTA UCMOJMb30BaNaCh TONbKO CTa-
LIMOHAapHAas YacTh LeJI0r0 3BYKOBOTO KoJiebGaHusl, He HMEIOIILero cy-
11LeCTBEHHbIX H3MEHEHHUH YacTOThbl, aMIJUTY/bl U CIIEKTpa.
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N3-3a npunuuna coero aedctBuss MennoTpon B neficTBU-
TeJbHOCTH He MOT 00eCneunTh BOCMPOU3BeeHHe pPeasbHbIX 3BY-
KOBBIX KoJeOaHUH ¢ XapaKTepHbIMH JJIsI HUX aTaKoH U 3aTyxXaHH-
€M 3BYKa WU JHHAMHUECKHUX H3MEHEHUH aMIJIUTY/bl, YaCTOTHI
MM CMEeKTpa, UMEIOLIHX MEeCTO B Mpollecce 3BYKOU3BJICUEHHUS.
dakTHUeCKH, Mbl MOJYUUIH 3ByUaHHe CTAllMOHAPHOH a3kl pe-
aJIbHOTO MY3bIKaJbHOTO 3BYKa C HCKYCCTBEHHOH aTako# M 3aTy-
xanueM. OHAKO 3TO 0OCTOSITENLCTBO HE CTOJb CYLIeCTBEHHO
CHM2KAJI0 LIeHHOCTb MY3bIKaJbHOTO MHCTPYMEHTA, MOCKOJABKY OH
MPeI0CTaBIAI YHHKAMbHYIO BO3MOKHOCTb CO3/1aTh Ha CLieHe MJIH
B CTy/AMH “mesasnb’, aKKOPIOBYIO MOCAEA0BATENbHOCTD U3 BIOJ-
He OJIM3KUX K HAaTypaJibHbIM 3BYKOB. Tak “cTpyHHbIH ancaMmO/b”
1 “xop” ObLIM BMepBble “CNpsATaHbl B 3JEKTPOHHbIH SIIHK .

JlanbHeiiee npopomkenue uctopust Messorpona nomyuusaa
yxke B cepeanne 80-x rogoB XX cToseTHsi, KOrjia 3ByKOBbIe KO-
Je6aHusi cTaa0 BO3MOKHO “XpaHHUTh B 3JEKTPOHHBIX MHUKpOCXe-
max. B 9MMU, nonyuuBmum HasBaHue cemnaep (OT aHITUHCKO-
ro sample — o6paaelr), peasnbHble 3ByKOBble KoleGaHHs 3aMHUChI-
BaJiCh B CHelMaNbHble MUKPOCXEMbI MaMSITH, UTO HE TOJbKO
CYILIECTBEHHO YMPOILAJ0 KOHCTPYKIUIO MTpubopa, HO U Mpeaoc-
TaBJSJNO MPUHIUIHAIBHO HOBble BO3MOXKHOCTH. Bo- mepBbIX B
cemnepax Obljia U3MeHeHa MOC/IeI0BATeNbHOCTb B BOCTIPOU3Be-
JIEHUHU 3BYKOBOTO KoJieGaHusi — cHauaJja BOCIPOU3BOAUICS (par-
MEHT 3aMUCH, COOTBETCTBYIOLIUI HAauay 3ByKa, a 3aTeM MHOTO-
KpaTHO (TakxKe Kak U B MeoTpoHe) cTauMoHapHasi gasa 3By-
KoBOro Koseb6aHusi. Bo-BTopbix, 61arogapsi MTHOBEHHOMY
M3MeHEeHHI0 CKOPOCTH BOCTIPOU3BEEHHS, CTAJ0 BO3MOXKHbBIM He
TOJIbKO BOCMPOU3BEJeHHEe PA3JUUHBbIX TOHOB Ha OCHOBE OJHOMH
CleJTaHHON 3aMuCH, HO U BBeJeHHe MUKPO M3MeHeHWH TOHA B
nmpolecce CUHTe3a, TO €CTh peasu3alus 4acTOTHOH MOAYJSIUH
(BuOGparto) u rauccanno. Takum o6pasom, B cemMryiepax Obla clie-
JIaH BIIOJIHE 3aMeTHbIH 11ar B NPUOJHKEHUH BOCTIPOU3BOLMMOTO
3ByKa K €ro peajbHoMY npoToTumny. [losiBjeHue mogo6HbIX HHCT-
PYMEHTOB CTaJi0 3aMeTHbIM COOBbITHEM B 3JEKTPOHHOH MY3bl-
KaJIbHOH TpaKTHKe. Tak BnepBble B UMHUTALUU KJAaBUIIHBIX UH-
CTPYMEHTOB — POsi/Isi, KIaBeCHHa, OpraHa — OblI JOCTUTHYT yPo-
BeHb “MOJIHON” 10CTOBepHOCTH B 3ByuaHun DMU B cpaBHeHuUH
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C aKyCTHUECKHM MpoToTHNoM. Ha onHoil 3 nemoHcTpauuii cem-
niaepa Kypusedn (Kurzweil) [178] 6oabiast rpynmna skcrnepToB
Oblsia He cnocobHA yBePEHHO pas3JHuUUTh 3BydaHue 3Toro IMU
1 06biuHOrO posing ¢upmbl CrefinBed [138]. 3nech Mbl nmMeeM
JIeJI0 ¢ CUTyallhel, KoTla CHHTe3UPOBAHHbBIA 3BYKOBOH 0OBEKT
OKasbIBaeTcsl B “30He J0MYyCKa, MOrPeIIHOCTH pacrno3HaBaHus’,
WJIH, HHBIMH CJIOBAMH, PA3/IUUUs MeXKI1Yy HAaTypaJdbHbIM U HCKYC-
CTBEHHBIM 3ByuaHHeM MeHblle AuddepeHIlnaabHoro nopora
OLLYLIEeHUH .

Kakoe-To BpeMsi TeXHOJOTHSI, TPUMEHEeHHAsI B ceMTepax,
Obl7a HEOCTyMHA /sl peaqu3alid B HEJIOPOTHX, MaCCOBBIX MO-
neasx OMU, B nepByio ouepenb, M3-3a BBICOKOH CTOMMOCTH U
HEeJ0CTaTOYHO GOJIBbIION eMKOCTH MUKpocxeM maMsTu. OaHako
yxe ¢ Hauasaa 90-x ronoB XX Beka MHOrMe MPOU3BOJUTEIH KaK
OMHU, Tak 1 3ByKOBBIX KapT AJ5 MEPCOHANbHBIX KOMTbIOTEPOB,
nokasaJu crnocod peanusaliv OCHOBHBIX MPUHIIMTIOB pabOTHI
cemrniepa B 6osiee KOMMAKTHONH U yNPOLIEHHONH MOJeIH — B CHH-
Te3aTopax Ha OCHOBE TaK HA3blBAEMbIX B80AHOBbIX Mabauy
(Wave Table Synthesizer — WTS) [116; 128; 134; 139; 159].
OCHOBHO€ OT/JIMUHE 3THX CHHTE3aTOPOB OT KJ1aCCHUECKOrO CeMII-
Jiepa 3aKJIuaaoch B TOM, UTO /IS CHHTe3a pas3HbIX 3BYKOB HC-
MOJIb30BAJUCh OJIHU U Te JKe 3BYKOBble KoseOaHusi. B nmamsru
WTS xpaHusoch 60/bl10e UHCI0 PParMeHTOB peasbHbIX 3BYKO-
BbIX KosleGaHUil, KOTOpble BOCTIPOU3BOUIUCH B OMpeieeHHON
nocJe10BaTeIbHOCTH B COOTBETCTBUHU C 3ajauell cuHTe3a. Tak,
HaTmpuMep, JJIsl CHHTe3a TpeX PasHbIX TeMOPOB — ajbT-, TEHOP
1 6GapUTOH cakcopoHa — MOT HUCMOJb30BATHCS OJUH U TOT XKe
bparMeHT (3ByKOBasi BOJIHA U3 TaOJIUIIbI), COOTBETCTBYIOLIUH
Hauajy 3ByKa, a JUIsi CTallMOHAPHOH a3kl — pparMeHThl, COOT-
BETCTBYIOILIME STUM TpeM HHcTpyMmeHTaM. [Ipu cunTese TeM6poB
BO3MOXKHO TaK»Ke OJJHOBPEMEHHO BOCTIPOU3BeIeHHe HECKONbKUX
(bparMeHTOB, UTO, HANpUMep, TpebyeTcs NPU UMHUTALIMU 1LIYMO-
BbIX MPU3BYKOB, MJIH B CJyuyae HMUTAIIMHU XOPOBOTO, YHUCOHHOTO

*

JlncdepeHianbHblil NOPOTr OLLYHIIEHUH — MHHUMAaJbHO® pasJuune MexK1y 1BYMs Be-
JMUHHAMHA pasapaKMTessl, BbI3bIBalolllee e/1Ba OMO3HABAEMOe pa3inuue OLLyLIeH i
[70; 81].
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3BYUaHMUSs, CBOUCTBEHHOTO HEKOTOPbIM HHCTpyMeHTaM. [ToMmumo
9TOTO, BOCTIPOU3BeieHHe PparMeHTOB BOJIH, JOJMKHO oOecrnedu-
BaTbcs “Xopolel CKJIeHKoN’, He MO3BOMSIONIEH 3aMETHTh SIBHOE
HapyllleHue “3BYKOM3BJeUeHHs B BHUJE Pe3KUX H3MEHEHHH aMm-
MJUTY/bl, CTIEKTPa WK YacToThl. KoHeuHo, mojo0HOe mpenapu-
pOBaHHe 3BYKOBBIX KOJIeOAHUH He JaeT OCHOBAHUH HaJlesiThbCs HA
CHHTE3 OUeHb PeaJMCTHYHOrO 3ByuaHus, oJHaKo B 1mejqoMm WTS
CTaJl MPUMEPOM JIOCTATOYHO KOMMPOMHUCCHOTO MOAX0/1a, obecre-
YMBAIOILETr0 /51 OONbIIMHCTBA CAyuaeB ONTHUMAaJbHOE KauecTBO
CHHTE3a, yNpaBJeHUs UM U MPUEMJIEMYIO CTOUMOCTb.

dakTUuecKH, CUHTE3aTOPbl 3TOrO TUMA, KAK U OOJbIIMHCTBO
COBPEMEHHBIX CEMIJIEPOB, BKAIOUAIOT B ceOsl BCe CeKIUU (Kpo-
Me reHepaTopa) pacCMOTPEHHOTO HAMU paHee CUHTe3aTopa pas-
HOCTHOTO THMa. Takol MOJAX0J MO3BOJSET HE TOAbKO yJIyUlIUTh
TeMOpOBbIe XapaKTepUCTUKH 3TUX DMMU, HO U cyllecTBeHHO
pacuIMpUTb BO3MOXKHOCTH CUHTe3a. baaronaps MHOXKECTBY MpH-
UMH, CHHTe3aTopbl Ha ocHOBe Wave Table TexHosmoruu cranu B
nocsaenHee JecsTHAeTHe CAMbIMHU MAaCCOBbIMHU, U 3TOT METOJ Ha-
es mpuMeHeHue Kak B JOPOruxX NpoecCUOHaNbHbIX MOJEAsX
OMMU, Tak U MaccoBbIX MHCTPYMEHTaX, U B 3BYKOBbIX KapTax
JIJIsT KOMIIBIOTEPOB.

O60011eHHble XapaKTePUCTUKH PACCMOTPEHHbIX METOI0B
CHHTE3a C YUeTOM HHTePEeCYIOlIero HaC MOMeHTa — CTeNeHH MpHu-
FOJTHOCTH TOTO WJIM MHOTO MOJXO/a K MPAaKTHUECKOH peasiM3alluu
MOJIeJTMPOBAHUST MY3bIKAJbHOTO UCIIOJMHEHHUS --, TTPEICTABIEHbI B
Tabauue 1 (cm. cTp. 88). BoiOpaHHbIe aBTOPOM XapaKTepUCTH-
KU MPeJICTaBIeHbl ¢ CyObeKTUBHBIMH (ABTOPCKUMH) OLlEHKAMH B
necsitubanbHoi cucreme. Brlcias omenka — 10.

Kak BuIHO U3 MpUBeeHHOH TabJ/Hilbl, HET KAKOr0-T1100 OHO-
ro nojxoja, o0ecrneuuBalolero BbICOKHe OLEHKH J1JIs BCeX BbIOpaH-
HbIX xapakTepucTHK. [To 3TO# npuunHe B COBpEeMEeHHbIX MOJEJsX
OMMU ykazaHHble METO/Ibl HEPEKO MPeCTaB/AeHbl He B CBOEM “UH-
cToM” BHJE, a KakK coueTaHusi. Tak npakTHuecKHe peasu3alllu
MeTO/la YaCTOTHOH MOAYJSIUY UMEIOT “BKJIOUEHHs1” aJINTHBHOTO
MeTO0/1a; PA3HOCTHBIH METOJl CUHTEe3a MOXKeT ObITb JIOTOJNHEH Ta0-
JIMUHO-BOJTHOBBIM, @ CeMIJICPHBIH MOJAXOA — Pa3HOCTHBIM METOJOM.
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Tab6auna 1
CpaBHUTEbHbIE XapaKTEPUCTHKHU METOJ0B CHHTE3a 3ByKa

Meroy cuntesa CxoxecTh Crenenb CootsercTBue TIpocrora Jluanason CymmapHas
3ByKa CHHTE3HPYeMBIX BO3MOYKHOI TlapaMeTpoB YIpaBlIeHus | CHHTE3MPYEMBIX | OLEHKa MeToja
3BYKOB C TpaHcdopmanun YIpaBJeHHUs CHHTE30M 3BYKOB CHHTE3a
HaTypaJIbHBIMH CHHTC3HUPYCMBIX pcanbHBIM
3BYKOB smaeckumM
TnapameTpam

DU3HIECKOrO 10 9 10 6 6 8,2
MOJIEIMPOBAHHS
Pa3HOCTHBIH 6 9 8 9 7 7.8
Cemuiep 10 6 7 8 7 7,6

Tabmuuso- 7 7 8 7 5 6,8
BOJIHOBO#
AJUMTUBHBIH 9 8 6 2 8 6,6
YacToTHO# 5 9 3 4 4 5,0
MOJLYJISILIMH

[TonBoas uTor 1aHHOMY pasjesny HacToslledl padoThl, HE0O-
XOIUMO OTMETHUTH cjaeaytolee. bomee, ueM 3a croneTHee pas3BH-
THE JIEKTPOHHbII CHHTE3 3ByKa MpoLIe] HHTeHCHUBHBIH MyThb MO-
MCKa OMTHMAaJbHbIX MOAXOJ0B, B KOTOPOM ObIIIH yCMELIHO pelle-
Hbl MPAaKTHUYECKH BCe OCHOBHble 3anauu. CoBpemenHble MU
obOecrneyuBalOT TOUHbIH (MaeaNbHbId) U MPOU3BOJbLHbIH, 3a1aBae-
MBI My3bIKAHTOM MJIM OMEPaTOPOM, MY3bIKAJIbHbBIH CTPOH; Gec-
KOHeUHOe MHOrooOpasue Kak CHHTe3HPOBAHHbIX, UCKYCCTBEHHbIX,
TaK M HaTypaJbHbIX 3BYKOB; UMEIOT KakK TpaJUILMOHHbIE, TAK U
MPUHIUMHAIBHO HOBble CMOCOObl 3BYKOU3BJAEUEHUS; XOPOLIHe
9ProHOMHUYECKHE XapaKTePUCTUKU U BMOJHE MPUEMJIeMble 1LeHbl.
OMMU konua XX crosetust caenanu IWHPOKO JOCTYMHBbIM COBep-
lIEHHOe KaueCcTBO 3ByKa, KaK B OTHOLIEHUH CTAaOUJIbHOCTH CTPOS,
TakK U B OTHoleHuH TemOpa. MHuorue monenn OMHU yxke naBHO
HEe COOTBETCTBYIOT MPOCTOH KOHUEMIIMK MY3bIKaJbHOIO UHCTPY-
MeHTa, a SIBJASIOTCS, MO CYyTH, ClellMaJUu3HPOBAHHBIMU KOMIIbIO-
TePHbIMHM KOMIIJIEKCAMU MJIK MY3blKaJbHbIMK PaObOUNMHU CTAHLHU-
smu (Music Work Station), peanusyoniumu MeToibl CHHTE3a
KaK Ha OCHOBE MapaMeTPHUeCKOro, Tak U HaTypasbHOro MojaXo-
noB. [ToMmumo 3TOrO, TAKME CTAHIUU HANCASIOTCS MHOTUMHU J10-
MOJHUTENbHBIMU (PYHKILUSIMU — MPOrpaMMHUPOBaHUE OPKECTPO-
BbIX MY3bIKaJbHbIX MPOU3BEEHUH, HAO0OP U pelaKTHpOBaHUe
NapTUTYyp AJs5 NevaT, 3aNuch U pelakTHPOBAHUE 3BYKa U MHO-
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rUMHU 1pyruMu. Het coMmHeHuit B ToM, UTO Mogo6HbIE MOJIEPHH-
3aluu 1eaanT coBpeMeHHbll DMU yno6HBIM U 3auacTyio He3a-
MEHHUMBIM OpYyJaHeM My3biKaHTa. B 1es0M MOXKHO OTMETHUTD, UTO
C MOMOIIbIO 3JTIEKTPOHHUKH MOKET ObITh CHHTE3UPOBAHO 3BYKOBOE
KoJiebaHue 1000ro KauectBa, U 8ce 3adauu cobCmeerHo camo-
20 INEeKMPOHHORO CUMMe3a 38YKA Menepsb 8 yeAoM Yyiuce pelle-
Hbl. DTO yTBEP:KJIeHHUE CMpPaBeIJUBO HE TOJbKO B OTHOLIEHUH
KaKHUX-TO CIMelHaabHbIX JaOOpaTOPHBIX KOMIJIEKCOB, HO U B OT-
HOIIIEHWH TOCTATOUYHO MAacCCOBBIX CPEJNCTB CHHTE3a 3ByKa — ce-
pHUIHBIX, TpodeccHoHa bHbIX Moaeaelt DMU.

2.3. Cnoco6bl nmpecTaBaeHus
MY3bIKaJbHOTO MPOU3BEIEHHUST B KOMITbIOTEpE

Korna xommnbioTep MCMoab3yeTcsl AJs1 BOCIPOU3BEIEHHS
MY3bIKH, TO 3TOT MPOILECC, €CAH He YUUThIBATh OT/Ae/NbHble uac-
THbIE CJIyuaH, MOKeT ObITb peaqu30BaH ABYMs Coco6aMu — Mpu
BOCTIPOU3BeNIeHUH 38yK080e0 ¢paiira (popmatr WAV u npyrue)
[168] u npu BocnipousBenennu MIDI-daiina [119; 126; 128; 158].

B nepBowm ciyuae nporpammHoe obecrieueHue mo3BossieT Boc-
MPOU3BECTH 3BYKOBYIO BOMIHY — “BbIaTh’ aHAaJ0roBOe HaTmpsizKe-
HHMe Ha BbIXOJle 3BYKOBOH KapTbl, COTJIACHO 3BYKOBBIM JaHHbIM,
XpaHsIIMMCSl B KOMIbIOTEPE, & BO BTOPOM CJIyuae MPOUCXOAUT
CHHTe3 3ByKa Ha OCHOBe JaHHbIX (HH(pOpMAIUH), COIEpKalIUXCS
B MIDI-¢aiine. It 1Ba cnocob6a BOCIPOU3BEACHHUSI 3BYyKa C MO-
MOLIbI0O KOMTMbIOTEpA UMEIOT MPUHIIUNHAAbHbIE pasauuust. [Ipu
BOCTIPOU3BEIeHUH 3BYKOBOr0 (aiijia KOMMbIOTEP BbICTyMaeT B
pOJIK MarHUTOQOHA, BOCIIPOU3BOJIS y2Ke CYILIeCTBOBABIIMI U 3aMH-
CaHHbBII B KOMMbIOTEP 3BYKOBOH 00BbEKT. A TpU BOCTIPOU3BEIeHUH
MIDI-¢aiina ocyuiectasieTcsi CHHTE3 MY3blKaJbHOH MbeChl MO ee
napaMeTpUuecKoi Mojaeau — 3JeKTpoHHO# naptutype. Takum
06pa3oM, My3blKaJbHOe MPOU3BeleHHe MOXKET ObITh MPeICTaBIeHO
B KOMMbIOTEpe IBYMS CMOCOOAMU — napamempuyeckum B BUe
MIDI nauubIX, U aHa402086iM — B BUJle 3BYKOBOTO (haiia.

B nacrtosiiee Bpems B mpoiiecce co3faHusi MY3bIKH C HC-
MO0Jb30BAHHEM KOMTbIOTEPA IMPOKO HCMOJAB3YIOTCS 06a crnoco-
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6a npeacTaB/IeHUs MY3bIKaJbHOIO MPOU3BeleHus. B cuay npun-
UHUNHAJbHBIX OTJIHYUHA MEXK1Y TUMH NPeACTaBACHUSIMHU, HX
CBOMICTBA M BO3MOXKHOCTH CYLLECTBEHHO Pa3HATCH.

[IpecTaBieHnne 3ByKOBOro o6’bekTa, Ha3blBaeMoe HaMH aHa-
JIOTOBBIM, SIBJSETCS MOCAEA0BATEIbHOCTbIO 3HAUCHUH 1aBACHUS
(MJIM MHTEHCHBHOCTH 3BYKa) peasibHOH UM UCKYCCTBEHHOH 3BY-
KOBOF BOJIHbBI, 3aMTHCAHHBIX C OMpPeNeSeHHON YacTOTOH =~ U 3aHK-
CUPOBAHHBIX B BHJE 080UUHbLX KOOOB = ONpeeJeHHON paspso-
Hocmu T, MOJydaeMbiX ¢ TOMOIILbIO aHAJOrOBO-1IM(POBOrO Mpe-
obpasoBatess (ALLIT) ™.

O6beM 3BYKOBBIX (hallJIOB MOXKHO OPHEHTHUPOBOUHO OIIEHHTD,
ec/IM B KauecTBe MpuMepa B34Tb (GopMaT 0ObIUHOIO KOMMAKT-
aucka. Tak yacToTa 3amucH JAJs 3TOr0 caydyas COCTaBJAsAeT
44100 ', a paspsimiHOCTh paBHA — |6-TH, UTO MO3BOJSET MOMY-
yuTh 6osiee 65 ThicAU Tpagallil ypoBHS 3ByKOBOTO CUTHAJIa. DTH
XapaKTEePUCTUKH MOKAa3bIBAIOT, YTO 00beM JaHHBIX B 3BYKOBBIX
daiax MoxKeT ObITh T0CTATOUHO BeJUK. OHAKO 3TO 06CTOATEb-
CTBO HAMpSAMYIO CBI3aHO C Ka4eCTBOM LIMPPOBOH 3aMMCH U BOC-
NpOU3BeIeHHs, MOCKONbKY MapaMeTpbl hopMaTa 3anucH Kom-
nakT-AucKa 00ecneuyruBaloT KauecTBO 3ByKa, 10CTATOUHO OJIU3KOe
K Mopory pacrnogdHaBaHusi. MHbIMU clOBaMU, 1aeKo He Bce Cay-
HaTead cnocoOHbl 3aMeTUThb YXY/IILEeHUs] 3ByUaHUsl OpUruHana
NpHU YKa3aHHbIX 3HAUEHUSIX YACTUOThI 3aMUCH U UMCIe rpafalui
ypOBHEH UHTEHCHBHOCTH 3BYyKa. [losTomy, hakTHuecku, 3ByKo-
BOH (pails sIBJsIeTCS aHAJOrOM peaJsbHOr0 3ByKOBOTO 00bEKTa.

Uacrora duckpemusayuu (WM KBAHMU3AYKUU) — 4ACTOTA, C KOTOPOH BbIMOJHSETCS
M3MepeHHe BeMUUMHbl aHAJI0roBOro curuana. OObIYHO 3Ta YacTOTAa KaK MUHUMYM B
JIBa pasa MpeBblllIaeT YaCcTOTy CaMoil BLICOKOH cocTaBasiollell mpeodpa3yemMoro Cur-
Hasta. Tak, npuHUMas 1nanasoH 3ByKoBbIX KosiebGanui ot 16 10 20000 ', Mbl goa-
JKHBI HCTOJMb30BATb UACTOTY AuCKpeTn3ain He MeHee 40000 i

[TockonbKy coBpeMeHHble LH(POBbIe YCTPOHCTBA MOCTPOEHBI HA OCHOBE JBOMUYHOM
CHCTEMbl MCUHC/IEHHs], BCE JIaHHbIE B HUX MPE/ICTAB/EHbI B BH/le JBOMUHbIX KOJOB, T. €.
KomOuHauuit “0” u “17.

PaspsiHocTbio HA3bIBAIOT padmMep JABOMUHOrO uMcaad. Pa3psiiHoCTh onpesenser 1o,
C KaKo# TOUHOCTbIO Oy1yT H3MepeHbl aMIIMTY/bl aHAJIOrOBOrO cHrHana. Tak, ecau
paspsiIHOCTh paBHA 8, TO UMCJIO rpajalnil aMIInTy bl OyaeT 256, eciu paspsiHOCTb
paBHa 12, To ypoBHeil 6yaer 4096.

AnanoroBo-undpoBoii mpeobpa3oBaTe/b — CrelHalbHast MeKTPOHHAS CXeMa, 0cy-
LLeCTBIsI0ILAs TPeoOpa3oBaHUsi aHAJTOOBOr0 CHrHaA/la B 1BOMUHbIE KOJbI.
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Takum 06paszom, OCHOBHBIM MPEUMYILECTBOM aHaJOro0BOr0O Cro-
coba npejacTaB/AeHUS MY3bIKaJbHOTO MPOU3BEICHHUS B KOMIIbIO-
Tepe SIBAsIETCS 8blcoKas docmosepHocmo. Boabiol 06beM 3BY-
KOBBIX (pai/I0OB Heslb35 OTHECTH K JOCTOMHCTBAM paccMaTpHBa-
eMoro crnocoba, ecaM Mbl MpeanoaaraeM BbIMOJHEHHe KaKUX-I100
npeo6pa3oBaHuil Hal 3TUMU AaHHbIMH. OHAKO, CAMbIM CYylile-
CTBEHHBIM HEJI0CTATKOM, 00YCJIOBJE€HHbIM CaMOi MPUPOLOH 3BY-
KOBOTO (haiina, kak “uudpoBoro caenka’ peasbHOro o0beKTa,
SBJSETCH TO, UTO 9TOT 0O'bEKT MPAKTHUECKH HUKOI/1a He UMeeT
CKOJIbKO-HUOY/Ib IBHO BbIPAXKE€HHOH CTPYKTYpbl. B 3TOM 00'bek-
Te HeT 3JeMEeHTOB, BCe B HeM — eJlMHoe uenoe. Ecau ato, K npu-
Mepy, 3aMUCh MbeChl, HCMOMHEHHONH CTPYHHBIM KBAPTETOM, TO B
IPOMAJHOM MOTOKe Uncea KojaeOaHust CKPUIMOK, adbTa U BHOJIOH-
yeIM CJMBAIOTCSl B CyMMapHoe 3ByKoBoe Kosebanue. Cayx yeso-
BeKa crnocoOeH pasauuyaTh OT/eJNbHble HHCTPYMEHTBI U MapTHH,
HO 9TOT MOTOK MPAaKTHUECKHU He NTUPdepeHIupyeM 11 KOMIbIO-
TEPHOH MPOTrPaAMMBL.

Hpyroit cnoco6 npencrasaenuss — MIDI-daiin nan napa-
MeTpuuyecKasi MOJesdb MYy3bIKaJbHOTO MPOU3BEJAEHUS — ydalle
BCEro He M03BOJIsSIeT CHHTe3UPOBATh 3ByUaHue, OJU3KOe K peaJib-
HOMY. AJIeKBATHOCTb MOJIeJIH peasbHOMYy 0OBEKTY, JNOCTOBEp-
HOCTb 3BYUYaHHUsI B TaHHOM CJlyuae 3aBUCHUT OT CJI0XKHOCTH, COBEp-
IIEHCTBA MOJEJIH — HACKOJAbKO MOAPOOHO T€ UK UHble HIOAHChI
MCMOMHEHUsT ObIIU MPeICTaBAeHbl B 3J1€KTPOHHON NapTUTYype, Ha-
CKOJIBKO COBEpILIeHHbIH MeTO/l CHHTe3a Obl1 UCNoab30BaH. O6beM
MIDI-daiina oObluHO B ThicUM pa3 MeHbllle, 4eM 06beM 3BYKO-
BOro afisa Toro e npousBeaeHus. Tak, ecau ajast OTHOH CeKyH-
Nbl B cTepeodoHnyeckod LndpoBoil 3anucu oobeM OyeT cocTas-
JSTh YABOEHHOe 3HaueHue yactothbl 3anuck (44100 ') ¢ yuetom
paspsiaHocTd (16-Tb 6uT), a 370 88200 yMces, UMEIOLLIUX 3HAYE-
nue ot 0 10 65536; To, ec/iu B TeueHHe TOH 2Ke CeKYHJIbl B MPO-
M3BeJleHUH 3ByuaJsa oaHa Hota, To B MIDI ¢opwmare eit Oyner
COOTBETCTBOBATb BCErO OT 3-X /10 JlecsiTKAa UHUCes ¢ 1Mana3oHoM
3HaueHuit ot 0 no 127.

Ho camoe riaBHoe 3aknatouaercs B TOM, UTO BCEe 3JEMEHTbl
MIDI-¢afina — HOTbI; UX MapaMeTpbl, crelhaabHble YKazaHus
npeacTaB/aeHbl 31eCb B BUJle YUCe/, KOJOB, SBJISIOLIUXCS Upe3-



94

BblYalHO y10OHBIMH JIISI aHaau3a u npeobpagoBanus. Tak, Ha-
npuUMep, €Cd Mbl XOTHM 0OHApPyKUTb B 9J€KTPOHHOH MapTUType
MaKOpPHBIH aKKOPMA, TO HAM MPOCTO HEOOXOAMMO HAUTHU HOTHI,
KOTOPble UMEIOT OJIMHAKOBOE BpeMs cTapTa U HOMepa, UMelo-
niee cootHomenue: N, N+4, N+7 (N — mennie uncaa ot 0 1o
127). Takum o6pasom, B MIDI ¢aiine MokHO pacrno3HaTh Jio-
60l mysviKarbHolll 0OBDeKm — WHTepPBaJ, aKKOP, JUHEHHYIO
UJIH UHYI0 KOH(QUTYpPALKIO HOT U T. ., KOTOPbIH 3a/1aH TeMH HJIH
MHBIMHM (DOPMAJIbHBIMU YCAOBUAMHU. DTO 0OCTOATEIbCTBO Jlesa-
eT mapaMeTpuueckyo Gpopmy npeacTaB/aeHHs MYy3blKaJAbHOIO
NpoOU3BeeHUs BMOJHEe YI0OHOH KakK A8 aHaau3a, Tak v AJ4
npeoOpa3oBaHUA.

2.4. My3sbiKaJbHOE TporpaMMHoe obecredyeHue

Kak yxke ormeuasoch paHee, YMCI0 KOMIbIOTEPHBIX MPO-
rpaMM, MCMONb3yEeMbIX /ISl CO3[aHUs MY3bIKH, OUeHb BeJIHKO. B
pamMKax Halllero UCCAeJ0BAHUsl Mbl CUMTAaeM HEOOXOTUMbIM Bbl-
JeJIUTh TOJbKO T€ THIbl MPOrpaMM, KOTOPble MOTYT UMETb OT-
HOILIIEHHE K pellleHHI0 3aJaud MOJeJUPOBaHUS MY3bIKaJbHOTO
MCTIOJTHEHUS.

@akTt HanMMuUs ABYX CMOCOOOB MpeNCcTaBAeHHST My3blKaJb-
HOT'O MPOU3BEJEHUsT B KOMIIbIOTEPE MPUBEJ K PA3BUTHIO IBYX
noAXoM0B — ayauo-texHonorun 1 MIDI-rexHonorun. Ykasan-
Hble MOJAXOJbl CTAJH MPUHILIMIIOM JleJeHUsT MY3bIKaJAbHOTO MPO-
rpaMMHOTO oOecreueHdst Ha MPOrpaMMbl, peJHa3HaueHHble
N1t paboThl CO 3BYKOBBIMH (DaiiiaMu — ayauo pelakTopbl, re-
HepaTopbl 3BYKOBbIX KOJeOaHui, aHAAU3aTOPbI, U TPOTPaAMMbl,
cognanuble nasi paborsl ¢ MIDI nannbimu — MIDI cexkBenco-
pbl, IPOrpaMMbl aBTOapaHKUPOBKHU U Mp. B HeKoTopbIX cay-
yasix 06e TeXHOJOrMU HHTETPUPYIOTCS B OJHOM MPOrPaMMHOM
NPOAYyKTe, MPUMEPOM Uero SIBJASIOTCS CHellHajbHble MYy3bl-
KaJbHble makeTbl Takux ¢upm, kak Twelve Tone Systems
[187], Steinberg [185], Emagic [174], Mark of the Unicorn
[179] u npyrux.
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2.4.1.PenakTopbl 3BYKOBBIX KoJeGaHU

CoBpeMeHHbIe MAacCOBble ayaM0O pPeaaKTOpbl, TaKHe, Kak
nporpaMMHble MPOAYKTHl KoMmnaHnuu Sonic Foundry (Vegas,
ACID, Sound Forge) [184] nau Syntrillium Software (Cool Edit
Pro) [186], mpenocTaBasitoT MUPOKHE BO3MOXKHOCTH B 3aIUCH,
BOCMPOU3BEIEHUH, pelaKTHPOBAHUH, TPe0Opa30BaHUN U aHAIU3e
3BYKOBbIX KoJieOaHui. Ecan paccmatpuBaTh PYHKIHH MOA0OHOTO
nporpaMMHOro obecrneueHusi B yKa3aHHOH MOCAe10BATEIbHOCTH,
TO CJIe/lyeT OTMETUTh CJAEAYIOUINe U3 HHUX:

3anuck. 3anuch 3BYKOBbIX KosebGaHUH, KAK B BUJE€ MOHO,
CTepeo CUrHanma, Tak M BHJEe HECKOJIbKHX TOPOKEK (KaHaJoB,
TPeKOB) ofHOBpeMeHHO. [Ipu 3TOM nmpenocTaB/sieTcss BO3MOXK-
HOCTb BbIOpaTh UaCTOTY JAMCKPETHU3ALMHU B IIHPOKHUX Mpeaenax,
o6b1uro o1 8000 1o 96000 I'it 1 paspsinHOCTb MpeoGpasoBaHus
16 nan 24.

Bocnpoussenenue. Bocnpounssenenye 3ByKOBbIX BOMTH MOXKET
BBITIOJTHATBCS C PA3JUUHBIMU CKOPOCTSIMHU, COXPaHssl WU He CO-
XpaHsisi TPU 3TOM OPUTHHAJbHbIE 3BYKOBBICOTHbBIE U CTEKTPaJb-
Hble XapaKTepUCTUKU. BO3MOXKHbBI pexKUMbl BOCIPOU3BEE€HHUS
BbIOpAHHOTO (hparMeHTa ¢ ero “3akoJbLlOBKOH”~, TO ecTb “6eckKo-
HeuHoe” BoCTpousBeseHre. TakKe TOCTYMHbI PeKUMbI TPOUTPhI-
BaHUs MPOU3BOJBHO BbIOPAHHON KOHPUTYpALMK TOPOKeK (KaHa-
JIOB, TPEKOB).

PenakrupoBanue. K onepauusim peaakTupoBaHus caenyer
OTHECTH TaKue, KaK KOTIMPOBaHUe, yJajeHne, BCTaBKa (parmMeH-
Ta MK HaJoXKeHHe (MUKIIMpOBaHUe) pparMeHToB.

[Ipeo6pasoBanue. PyHKUMU NpeoOpa3zoBaHUsl 3BYKOBbIX
KoseOaHUH BKJAOYAKOT B ceOsl pa3jMuHble BUbl TpaHchoOpMa-
LUK JaHHBIX, JeJsliHecs, Kak NpaBuio, Ha npeobpa3oBaHus
AMNAUMYOHOLX, BPEMEHHIX U CNEKMPANbHbLX XaPAKTEPUCTUK
3BYyKa.

K amnaumyonoeim npeobpasosanusm 0OTHOCATCS Takue ore-
paiuu, Kak cxkaTtue (KOMIpeccusi) THHAMUUYECKOr0 [uanas3ona,
HaJOKeHHe aMMJIUTYHbIX OrHOA0UIUX NPOU3BOJBLHOIO BU/A,
aBTOMATHUECKOe OrpaHuueHHe KojJeOaHUH ¢ HU3KUM ypPOBHEM
N5l yAaJdeHusl YMOB, U HEKOTOpble pyrue.
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Bpemernnoie npeobpaszosanus npeacTaBaeHbl, B OCHOBHOM,
pasJUUYHBIMU BUIAMHU pesepbepamopos ~, AMUTHPYIOUIUX 3(]-
(beKT 3ByuaHHsi TOrO UKW HHOTO MOMELLEHUS MJIH MPOCTPAHCTBEH-
HOH cpefibl, 3(PeKT MOBTOPEHHST 3BYKOBOTr0O curnasna (3gpdext sxa);
a Takke npeoOpa3oBaHUSAMHU, MPU3BAHHBIMH CO31aTh YHUCOHHbIE
(XOpOBbIE) U HEKOTOpPbBIE APYTHe crelnanbHbie 3h(eKTh .

CnexkmpanvHole npeobpasosanus CBOASTCS, B OCHOBHOM, K
pPa3JHYHBIM BUAAM aMIJIUTYAHO-4ACTOTHBIX KOPPEKTOPOB (9KBA-
Jlali3epoB), a TakxKe CHellMaJJbHbIM ONMepalusiM Mo yl1aJdeHuIo
LIYMOB.

Ha npakTuke amMnauTy/Hble, BDeMEHHbIE U CMEKTpaJbHble
npeoOpa3oBaHUs HEPELKO HHTErPUPYIOTCS B CrellManbHble mpe-
obpasoBatenu uan 3peKThl, Te 3BYKOBOH CUTHAJM MoOjBepra-
eTcsl KOMIMJIEKCHOH TpaHchopMalluu: HanpuMep, CHHXPOHHOe
(4yBCTBUTE/NbHOE K YPOBHIO BXOJHOIO CHI'HAJa) peyeBoe apTH-
KyJMpOBaHHe, HJIH MHOTOMOJOCHBIH KoMOpeccop, obecrneunBa-
IOULMIA pa3Hble HACTPONKH KOMMPECCHU A5 Pa3IMUHbIX YACTOT-
HbIX 0OJlacTei.

Ananuz. K @yHKuMsiM ananu3a, peajn3oBaHHbIM B MaCCOBbBIX
3BYKOBBIX pelaKTopax, B MepByl0 ouepe/b, CaelyeT OTHeCTH
aHAJU3 CMEeKTPa U BbIJEJCHHE JUHUHU OCHOBHOIO TOHA.

[TomuMoO yKazaHHbIX GYHKUHH, 3BYKOBbIEe pelaKTOPbl Mpeio-
CTaBJSIIOT BO3MOKHOCTH CUHTE3a 3BYKOBbIX KoseOGaHUH ¢ 3a1aH-
HbIMH XapakTepucTUKaMu. OHM 10CTATOYHO JaJe€KH OT MOJHO-
LEHHOT0, YIOBAETBOPSIOLLEr0 TpeOOBAHUSAM MYy3blKAHTA IJEKT-
POHHOTO CHHTe3a 3BYKa, HO BIMOJHE NOCTATOUHbI /IS CUHTEe3a
MPOCTBIX, UCMONb3YEMbIX [Js1 TECTUPOBAHUS MU JPYTUX Liesel
CUTHAJIOB — CHHYCOUAJbHBIX, CI0KHbBIX, BKAIOUAOUIUX OTPaHH-

PepepGepauus — oTparkeHue 3BYKOBBIX KoseGanuii. Peepbepatop — ycTpolicTBo,
MMHUTHPYIOLILEe MPOLLECC PACIPOCTPAHEHHS 3ByKa B OKpY»Kalollel cpejie.

Bce BpemenHble npeoGpa3oBaHusi peanu3yloTcest Ha OCHOBE AUHUL 300ePHKU CUTHA-
sa u cymmatopoB. OjiHa JHHUS 3a/1ePKKH 00ecreunBaeT HCKYCCTBEHHYIO 3a1€PaKKY
CHMrHAJIa BO BPeMEHH, peasu3yst JHIlb 4acTh CJI0XKHOrO Npolecca pacnpocTpaHeHus
3ByKa B OKpy:Kalouleil cpene. [l KauecTBEHHOH UMHMTAIIMH TaKOTO peaabHOro mpo-
1ecca, Kak Hanpumep, pacnpocTpaHeHusl CHrHaJla B KOHLEPTHOM 3aJje, TpebyeTcs
G0JIbILIOE UNCIO MIMHHI 3a/1eP2KEK U CI0XKHbIE CXeMbl CYMMHPOBAHHS 3a/1€PKaHHBIX
curnanoB. Crernagbhble apdextbl, Takue kak Flanger, Chorus u T. m., moctpoeH-
Hble C MOMOLIbIO 3a/1ePrKeK, Uallle BCEro peasu3yloT He CTONbKO BPeMeHHble H3Me-
HEHHUsl CHIHAJMa, CKOJIbKO H3MEHEHHUS CMeKTPa U 4acTOTbI.
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YeHHOEe YHCJIO TapMOHHUECKHUX COCTABJSIONINX, a TaKKe MyMO-
BbIX KOoJieOaHUH.

PasButHe penrakTopoB 3ByKa B TOCJEJHHUE JIECSTh JIeT MOKa-
3bIBAIOT YCTOHUMBYIO TEHAEHIHIO “mepeHoca” B MporpamMMHOe
obecreyeHre aJropuTMOB OTpabOTAHHBIX paHee B 3JEKTPOHHOM
000py0BaHUHU JIJIsl 3aMUCH M peoOpa3zoBaHus 3ByKa.

OTwmeueHHOe BhIlIE MHOTOOOpasue PyHKIHH 3BYKOBBIX pe-
JaKTOPOB, He JIOJI2KHO BBOAUTHL HAC B 3a0JyKAeHHWe O MPUTOTHO-
CTH TAKOTO THUTA MPOTPaMM JIJIs pellleHns 3a1auu MOJIeJHpoBa-
HUS ucronHenus. [IpenHagnauenne 3THX MporpaMm — He CHHTE3
MPOU3BOJbHBIX 3BYKOBBIX 0OBEKTOB MO 3a/laHHBIM TTapaMeTpam,
a pelaKTHPOBAHME IEJOCTHBIX peasbHbIX UJIH HCKYCCTBEHHbIX
3BYKOBbIX KosieGaHui. /laHHble mporpamMmbl paboTalT ¢ aHaJI0-
TOBBIM CTOCOOOM TPeNCTaBACHUST MY3bIKaJbHbIX MTPOU3BETECHHUH,
KOTOPBIH, KaK y»Ke 0TMeUaJoch HaMH, He TO3BOJISIET BbIIETUTh U3
[[eJIOCTHOTO 3BYKOBOTO 0ObEKTa Te UJIH MHbIe 3J€MeHThl, a 3Ha-
UUT, HE TIO3BOJISIET TpaHchHOPMUPOBATh 3TH daeMeHThl. [lonas-
Jstolee OOJMBbITMHCTBO OMepamui, T0CTYMHbIX HAM B 3BYKOBOM
penakTope UMEIOT He KOHMeKCMHbLl XapaKTep, U JeHCTBYIOT,
KaK HEKOTOPbIH 1ITaMI (Macka — JMHAaMHUuecKasi, BpeMeHHas,
CreKTpaJbHas), OKa3blBAIOIIHi BJAUsSHUE HA BeCb 3BYKOBOH Ma-
TepuaJs. Tak B 3aMUCH CTPYHHOTO KBapTeTa, NpeACTaBJAeHHOr0 B
BUJIe 3BYKOBOH BOJIHBI, Mbl HE MOYKEM H3MEHUTb HACTPOKKY (BbI-
COTY) TOTO HJIM HHOTO 3BYyKa OT/eJIbHOrO HHCTPYMEHTA, TakK XKe,
KaK Mbl He MOXKEM He3aBUCHMO HU3MEHHUTb TPOMKOCTb 9TOTO 3ByKa
UK ero TeMOPOBYIO OKpacKy. B 1enom, 3ByKoBble peaKTopbl B
CYLIECTBYIOILIEM BHJe HE MOT'YT ObITh HCMOJIb30BaHbBI B pellleHHH
3ajlaud MOJeNUPOBAHUS UCTIOJHEHHS] KaK IJIaBHbIH HHCTPYMEHT.
OnHako oTaeabHble X QYHKIIMH, TaKHe KaK, Hanpumep, HCKyC-
CTBeHHasi peBepbOepallust UM KOPPEKIHUs CTIeKTPaIbHbIX XapakK-
TEPUCTUK, MOTYT ObITb MOJE3HBbI.

2.4.2. MIDI cexkBeHcopbl

MIDI cekBeHcOpbI cayKaT MJIs 3aMUCH (MM TPOrpaMMHUpPO-
BaHHUs1), BOCTIPOU3BE/I€HUS], PeaKTHPOBAHUs, TPeo0pas3oBaHus U
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ananusza MIDI nanubiX, TO ecTb AJ51 pabOThl ¢ My3bIKaJAbHbIM
Npou3BeeHHEeM, MPeACTaBICHHBIM B MapaMeTpHUuecKOM BHJIE.
Kax yxke ormeuasoch Bblllle, 1aHHast popma MpeacTaBaAeHUs
MY3bIKH OYeHb y00Ha JJI51 pa3JnuHOro poja aHa/au3a U TpaHc-
dbopmanuit, nostomy MIDI cekBencopsl, uiau, B 6oaee ob1LeM
cmbicae, MIDI cpena, — npeacrap/isieTcss Ha JaHHOM 3Tarne Mo-
UTH WJeaNbHOH s pelleHus 3a1aul MOASTHPOBAHUS HCOTHE-
Husi. MIDI cexBeHcopbl MPOU3BOASITCS MHOTUMUM pUpPMaMU —
pazpaboTUHKaMH MY3bIKAJbHOTO MPOTpaMMHOI0 oOecneueHus.
Hanb6osee nuaBecTHble U3 HUX — MPOrpamMMHble TTPOAYKThl TAKHX
komnanuii, kak Twelve Tone Systems [187], Steinberg [185] u
Emagic [174].

3anuck, mporpaMMHpoOBaHue U pelaKTHpoBaHue. 3amnuch
JIAHHBIX B CEKBEHCOP MPOUCXOAMUT MPHU BBOJE JTAHHBIX B KOMIb-
torep nocpenctsom MIDI nntepdgeiica ot kakoro-nu6o IMHU ¢
dopTenuanHoOl KaaBUATYpOH, UK OT cretraapibix MIDI-kon-
TPOJIJIEPOB .

B stom ciyuae ucnomHuTeIbCKHE 1EHCTBUS My3bIKaHTa Tpe-
00pasyloTesi B KOJbl, COOTBETCTBYIOIIHE TTapaMeTpaM HCMoJHe-
HUSI — HOMepaMm (BbICOTe) HOT, BpeMEHH HaXKaTHsl ¥ OTMYCKaHUs
KJIaBUII, CUJIe (CKOPOCTH) ylapa U CUJIe HaXKaTus rocJe yaapa
Mo KJaBullle, a TAKxKe JaHHbIM OT CellMalbHbIX OPraHOB onepa-
TUBHO-UCMOJHUTETbCKOTO BO3/IEHCTBUS — KOA€caM MOLYJSILAU U
cmerntenust Tona (Modulation Wheel, Pitch Wheel), nxxoiicTukos,
uyBcTBUTeNbHBIX JeHT (Ribbon Control), cneunanbubix ycr-
poiicTB, npeobpasytolux nasaenue Bogayxa B MIDI napamer-
pbl (Breath Control) u npyrux. ¥YkaszanHblii cnoco6 uacto Ha3bl-
BAIOT PEXKUMOM peasibHOI0 BpeMeHH, TO e€CTh 3aMUCh JaHHbIX B
CEeKBEHCOP WMJIM TMOPOXK/IEHHE JEKTPOHHOH MapTUTYPbl B 3TOM
cylyyae MpOMCXOIUT OJTHOBPEMEHHO C UCTIOJTHEHUEM MPOU3BEIEHHUSI.

B nanHoM ciyuae MMeIOTCSl BBHY My3blKasbHble HHCTPYMEHTBI, TPaAMLHOHHBIE, aKYy-
CTHUECKHE MJIH CMellHalbHO CKOHCTPYHPOBaHHbIE B BUJle aKyCTHUeCKHX. Takue HHCT-
PYMEHTbI CHaGKeHbl /IeKTPOHHOH HAUMHKOM, MO3BOJIsIOLLeH Tpeodpa3oBaTh AeHCTBHS
MY3bIKaHTa-UCMOJHUTENS B TIpoliecce UTpbl B cneltnaabuble komanabl B MIDI ¢op-
mare. Tak Bcen 3a coznannem MIDI-Keyboard (snektpontoit MIDI knaBuatypsi
(oprenuannoro tTuna) nosisuaucb MIDI-ynapubie, MIDI-rutapa, MIDI-cakcodon,
MIDI-6ac u MIDI-ckpunka.
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Onnako 3JeKTpoHHAsl MapTUTypa WM MapameTrpuuecKas
MOJe/Ib MPOU3BEICHUS MOKET CO3/1aBaThCs U APYrHM COCOOOM
— MOLIAroBbIM BBOJOM MJIH MPOrPAMMHUPOBAHHEM MY3bIKaJbHOH
nbecbl. B 9TOM cayuae OOJAbIIHHCTBO 1aHHBIX B CEKBEHCOP BBO-
JUTCS C MOMOILBI0 “MAaHUMYJASITOPAa — MbIlb~ KOMIMbIOTEpPA U
COOTBETCTBYIOLLETO MPOrpaMMHOI0 HHTep(elca — crneluraabHbIX,
OKOH, TaOJul, HacTpoeK B cekBeHncope. [last BBoga MIDI nanubix
WJIM COOBITHH Yallle BCero UCMO/Ib3yeTcsl OKHO MPOrpaMMbl, KOTO-
pbie 06bIuHO UMeeT HaszBaHue Piano-Roll (puc. 12). HasBanue
9TOTO OKHA CBA3aHO C TeM, YTO OHO HAMOMHUHAET BAJHK MY3bIKaJb-
HOU mKaTtyaku. Takoil cnoco6 oroOparkeHust HOTHOH HHBOPpMaALUK
UMeeT CBOe CXOJCTBO U CO CTaHAapTHOH HOTHOH HoTauuel. OnHa-
KO, B OTJIMYHE OT mocJjenaned, B okHe Piano-Roll momnoe uucmo
MOMOXKEHUH HOT Mo BepTHKaIK paBHo 128. Bece HOTBI HMeIOT ou-
HaKoBOe 0TOOparkeHHue, TaKThbl OJTHOTO pasMepa HUMEIOT COBEepIIeH-
HO OJIMHAKOBYIO F€OMEeTPHUUECKYI0 MPOTAKEHHOCTb, & MECTO MOJIO-
JKeHMs (HauaJio U KOHell) HOT 1O BPEMEeHH CTPOro COOTBETCTBYeT
peanbHOMY BpeMeHH — MOJ0XKEeHHI0 HOT B TaKTe.

i 5 %
o8 2 8§

I AP

Puc. 12

st Toro 4yTo6bl “BBECTH” B MApPTUTYPy Ty WM HHYIO HOTY,
HeOOXOJUMO YCTaHOBUTb KYPCOpP = B HYKHOe MECTO M HaxaTb

Kypcop (ykasartenb) — ssnemeHT, yacTb rpaduueckoro nutepgeiica KOMNbIOTEPHOH
NpOrpaMmbl, ¢ MOMOLLbIO KOTOPOTO MPOU3BOJUTCS BHIOOP APYroOro sjJeMeHTa HHTep-
(efica — oKHa, AMAJIOra, KHOMKH U T. T.
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KHOMKY “MbIIKK”. JIOMOJHUTEbHBIE pelaKTOpCcKue (QYHKIIMH
CeKBEHCOpa MO3BOJSIOT C TOMOILbIO “MBIIIKH~ TaKKe U3MEHSTh
BBICOTY (HOMEp) HOT, MECTO HauaJ/Ja 3ByKa M AJUTEIbHOCTb OT-
neabHblx HOT. [ToMuMoO 3TOrO, rpynma HOT, TAKT UM HECKONBKO
TAaKTOB, MOTYT ObITb CMellleHbl KaK M0 BpeMeHH, TaK U MO BbICO-
Te, yJlaJ/eHbl, CKOMUPOBAHbl UK “BCTaBJeHbl” B HYXKHOE MeCTO.
['poMKOCTb OT/IE/IbHOM HOTHI 3anaeTcs mapaMmerpom Velocity
(CKOpPOCTb HaKaTHUs KAABHUIIN), KOTOPbIH MOXKET U3MEHSIThCS B
npenenax or 0 1o 127. 3nauenne “0” o3Hauaer, 4To Takas HOTa
BoOoOIIle He OyaeT 3ByuaTb, a 3HaueHue “127” cooTBeTCcTByeT
MaKCHUMaJbHOH IPOMKOCTH. 3HaueHHe 3TOro napamerpa otobpa-
yKaeTcst 0ObIUHO B HUKHeH yacTth okHa Piano-Roll (puc. 12).
CrenuasnbHble (MCTIOMHUTENbCKHE) TTApAMETPBl ~ TaKHe, Kak
Volume (obuiasi rpoMKoCTh), Expression (“BblpasuTesbHOCT” —
JIOKaJabHasi TPOMKOCTb), Modulation (Mmonynsitiusi, Bu6pato),
Panning (nanopawma), Pitch Wheel (0TKJIOHeHHE BbICOTBI OT CTaH-
JaPTHON TeMIepalun), Tak:Ke 0To6paxKatoTest Mo HOTaMH B CTPO-
rOM COOTBETCTBHH C UX BPEMEHHBIM MECTOMOJOKEHHeM U MX 3Ha-
uyeHueM. JlnanasoH u3MeHeHHUs] YKAa3aHHbIX MapaMeTPOB, UCKJIIO-
yast Pitch Wheel, coorBercTByet unicnam ot 0 1o 127, a 3HaueHus
Pitch Wheel moryt nexxath B npenenax ot -8192 no +8191.
[Tapamerp Volume uaiie Bcero ucnosbayercs s obecre-
YeHHs] TPOMKOCTHOTO GaJjlaHca MexK/1y OT/AeJbHbIMH MapTUSAMHU
(opoKKaMM, TPEKAMU) B OPKECTPOBOH MapTUTYype MOCPEICTBOM
3aJlaHusl OnpeaeeHHON FPOMKOCTH /151 KaxK10i naptuu. Kpome
TOrO, 9TOT MapaMeTp MPUMeHsIeTCs /151 peasu3alliid TaKUX yKa-
3aHUH, KaK KpeuleHa10 U AMMUHysH10. Paktuuecku, B MIDI cek-
BEHCOpe HaM Mpea0CcTaBaeHa BO3MOXKHOCTD, 3a/1aTh JI000H Xapak-
Tep U3MeHeHHs TpoMKoCcTH. 3Hauenue “0” 17151 sTOrO napamerpa
03HAYaeT, UTO JaHHas napTus Booble He OyJ1eT 3ByuaThb, a 3Ha-
uyeHue “127” GyneT COOTBETCTBOBATb MAKCHMAJ/bHOH TPOMKOCTH.

Cucrema MIDI npenocrasasier 128 o61iux napameTpoB /sl yIpaBaeHus npoiiec-
COM CHMHTE3a, TaK Ha3blBAEMbIX KOHTPOJIEPOB. [1pOM3BOAUTENH 3EKTPOHHOIO MY3bl-
KaJbHOrO 060PY/I0BaHUs M NPOrpaMM B MPHHILUIIE MOTYT MCMOMb30BATh 1aHHbIE KOH-
TPOJIZIEPbl MPOU3BOMBLHO, OJTHAKO YaCTh ITHX KOHTPOJJIEPOB “3aKpernenbl” 3a ofn-
pe/le/ieHHbIMU MapamMeTpaMHu. DTH NapamMeTpbl MOTYT ObITb HCMOMB30BAHbI JUIs
nepenayud UCTMOMHUTENbCKUX BO3EHCTBUI — FPOMKOCTHBIX HIOAHCOB, (PYHKUHUH ““1bl-
XaHusi”, MUKPOOTKJIOHEHHH OT TeMMepUpOBaHHON HACTPOIKH, BUGPATO W T. M.
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[Tapamerp Expression, kak npaBuao, NpUMeHsIeTCs N5
3a/aHUsl U3MEHEHUH IrPOMKOCTH BO BpeMsi 3By4aHHsi OJITHOTO 3BY-
Ka, UTO MO3BOJIsIeT peasu30BaTh pa3inuHble WTPUXU: XapaKTep-
HOE IS BOKAJbHBIX H CMbIYKOBBIX 3BYKOB “oneBaHue”, KOrjaa
aMIJINTy/1a KoJeOaHUH yBeqMuMBaeTcs B cpe/iHell 4acTH 3ByKa, HO
3HAUYMTEJbHO MEHblle B ero Haua/Je M KOHLE, aKLEeHTUPOBKA B
HauaJse U “npoBaJj’ aMIJIUTY/Abl B Cpe/HeH 4acTH, HMelolL1e Me-
CTO B U3BJICUEHHH 3BYyKa MPH HEKOTOPLIX MpHeMaX Urpbl HA CaK-
cocone, u T. 1. Tak ke, Kak u 1 napamerpa Volume, 3HaueHue
“0” nns Expression mo/HOCTBIO HCKIOUAET 3ByUaHHe, a 3Haue-
Hue “127” OyneT COOTBETCTBOBATb MAaKCUMaJbHOH IPOMKOCTH.

[Tapamerp Modulation cay»XuT nsisi BBeJleHUsl B 3ByuaHue
MOIYASUKU (BUOpATO). TOT MapamMeTp U3MEHSIET TOJIbKO IyOu-
HY MOAYJSILUM, B TO BpeMsl, KaK caM ee xapakTep onpejesasercs
KOHKPETHbIM TeMOpOM — napameTpaMu M HaCTPOHKAaMM B CHH-
tezatope. B cayuae tem6pa Bubpodona, Hanpumep, MOLYJsSILHUS
MOKeT ObITb aMIIJIMTYIHOH ¢ uacTtoToil 5 ['1, a B cayuae temMoO-
pa CKpHUIKHM — 4acTOTHOH, Hampumep, ¢ uactoroin 9 I'. 3naue-
Hue “0” 151 3TOrO0 NapameTpa o3HauyaeT, UTO MOAYJSILIUS OTCYT-
CTBYeT, a 3HaueHue “127” OyneT COOTBETCTBOBATb MAaKCUMaJlb-
HOU r/1yOUHEe MOJYJISIIHH.

[Tapamerp Panning ucnonabsyercss a/as “no3uuMOHHPOBA-
HUs1” mapTUM (KaHaJa, Tpeka) B OPKECTPOBOH MapTUType Mo
naHopame B cjaydyae crepeo(oHHYECKOro BOCPOU3BEAEHHUS, T10-
3BOJISIST OMpPEeNeIUTh “MecTo” MHCTPYMeHTa Ha BUPTyaJabHOH
“cuene”. Tak, npu 3nauenuun “0” napamerpa Panning, uncrpy-
MeHT OyJIeT 3ByuaTb TOJNbKO B JIEBOH aKyCTHUECKOH cucTeMe, a
npu 3HaueHuu “127” — B npaBoil. COOTBETCTBEHHO, 3HaUeHHE
“64” no3BoJMUT “pasMeCcTUTb €ro B LEHTPe, TO €CTb YPOBHHU
3ByuaHHsl B 00enx cucremax Oy1yT OAMHAaKOBbIMU. VI3Mensisi 3na-
ueHHe MapaMeTpa B €ro rnoJHOM AManasoHe, Mbl MOXKeM BbIOPATh
JM1000€e MPOCTPAHCTBEHHOE “MOJOKEeHHe” MHCTPYyMeHTa MexK1y
JIEBOH W MPaBOil aKyCTHUECKUMHU CHCTEMaMH.

[Tapamerp Pitch Wheel onpenensier nacrpoiiky 3Byka mno
yacrore. B ciayuae HopMa/abHBIX YCTAaHOBOK M3MeHeHHe mapa-
MeTpa B npejaenax 3Hauenuit or “0” no “-8191” nossossier no-
HU3UTb 3By4aHHe Ha 2 MOJNYyTOHA, a npu usmenenuu ot “0” no
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“+8192” — nMoBBICHTL HA TAKOH K€ HHTEPBAJ OT TEMIEePHPOBaH-
HOU HACTPOHKH . DTOT MapaMeTp MOXKeT ObITb UCMOIb30BAH /IS
peasM3dannu 0coObIX MPUEMOB UCMOMHEHHS], TAKUX KaK “moabes3n”
K TOHY CBEpXy MJIM CHHU3Y MJIH JJIs MOCTOSSHHOrO BO BpeMs 3BY-
YaHHUS TOHA U3MEHEHUsS HACTPOHKH, HATIPUMEeP, KOPPEKTHPOBKH
TeMNEePUPOBAHHON KBUHTBI 10 UUCTOH KBHUHTHI U T. I.

Crenyer OTMETUTh, UTO PACCMOTPEHHbIE HAMH MapaMeTphl
MUMEIOT HEKOTOPble OTJIMUUS MO NPUHLHUNY JeHCTBUS, OKa3blBalo-
1iMecs 0CTaTOYHO CYLIeCTBEHHbIMH /151 PelleHnst 3a1auul Mojie-
JINPOBAHUS UCTOJHEHUS.

Tak mapamerp Velocity He siBnsieTcsi ATHHAMUYECKHM, TO €CTh OH
OTHOCHUTCS K KOHKPETHOMY 3BYKY M He H3MEHsieTCsl BO BpPeMs €ro
3Byuanusi. B ogHoil maptuu (kaHase, Tpeke) MOTyT MPUCYTCTBOBATH
HECKOJIbKO HOT C OJIMHAKOBbIM BpeMeHeM CTapTa, 4To, Halpumep,
BO3MOKHO MPH 3aMHMCH UM MPOrpaMMHUPOBaHNM akkopaa. My kax-
JIOH HOTbI B TAKOW HOTHOW KOH(UTIypalMd MOKeT ObITb COOCTBEHHOE
3navenue Velocity, uTo B mpuHIMIE COOTBETCTBYET U peaJsbHOH Kap-
THHE — MY3bIKAHT-UCIIOMHUTE/Ib, KAK MPABUJIO, HE MOXKET U3BJIeUb aK-
KOpJL ¢ aBCOMIOTHO OIMHAKOBBIMU TPOMKOCTSIMHU /17151 BCeX CTyMeHel.

Hanporus, napamerpnl Volume, Expression, Modulation,
Panning u Pitch Wheel siBnsiiotcst nunamMmnueckumMu — 3TH na-
paMeTpbl MOI'YT U3MeHsATbCsl BO BpeMs 3Byuanusi. B MIDI cek-
BeHCOpe HaM MpeaocTaBaeHa BO3MOXKHOCTb 3a1aBaTh JioOble
BU/Ibl 3aBUCUMOCTEH 1JIs1 3TUX MapaMeTpoB B Mpejenax auana-
30Ha UX U3MEHEeHUs U C marom B enuHuiy Time Base ™.

*

Cucrema MIDI nosBossier ncnosmb3oBaTh pasanuHblii Mmaciitad “nepenaun’” 3Haue-
Husi napamerpa Pitch Wheel us MIDI-cekBencopa B cuntezatop. [1pu 06biuHoil Ha-
CTpOiiKe M3MeHeHHe mapaMeTpa MPUBOAUT K OTKIOHEHHIO B Mpejenax 2-X noayToHOB
BBEPX M BHHU3, OJIHAKO NPH M3MeHeHHH MaciiTaba BO3MOKHO MOJYUHTb OTKIOHEHHUS
Ha OKTaBY BBEPX W BHU3 H GoJee.

B cucreme MIDI napamerp Time Base onpesensier “BpeMeHHyt0 ceTKy” B KOTOPO#
nporpamMmmupyetcs Bce npouspesienne. MIDI cekBeHcOpbI HCMOIB3YIOT pa3nnuHble 3HA-
ueHHsl 9TOro napamerpa, Kak npasuio, B npejenax ot 48 1o 960. Camo 3naueHune yka-
3bIBAET HA UMCJIO MHUKPOMHTEPBAJIOB (11ATOB) NPUXOASILLIUXCS HA OJIHY YETBEPTYIO J0JII0.
Hu oaHo cobbiTre B 3/1eKTPOHHON MapTUType, Oyab TO Hauasmo (HaKaTue) i OKOHYA-
HUe (OTMyCKaHKe) 3ByUaHust HOTbI, 3HAaUeHHe KOHTPOJIepa U Mp. He MOXKET HAXO/HUT-
csl BHe ceTKH, 3anaBaemoirl Time Base. MaJjoe 3HaueHue 3Toro napamerpa MOKeT TpH-
BOJIUTb K CYIIECTBEHHbIM MCKaXKEHHsIM peasibHOi KapTHHbI BO BpeMeHH, Hanpumep, npH
3anucu npousBesenus ¢ nomouibio MIDI-knaBuatypsl. MukpounTepBas, 3agaBaemblii
Time Base ne numeer co6cTBeHHOr0 abCOMIOTHOrO BbIpAKeHHsI B €IMHULLAX H3MEePEHHsT
BpPeMEeHH W 3aBHCHT OT 3HAUEHHs] TEMIA B TEKYILHI MOMEHT.
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Taxk, npu snauenun Time Base pasnom 120 (120 maros Ha
UyeTBEepPTh), Mbl MOKEM 3a7aTb U3MEHEHHe KarKJ0To napamerpa
(Volume, Expression, Modulation, Panning u Pitch Wheel) no
480-TH TOuKaMm /s HOTHI JJIHTEIbHOCThIO B “Henyto”. Ha npak-
THKEe Takasi TOUHOCTb M3MEeHEeHHsT YKa3aHHbIX MapaMeTpPoB sIBJISI-
eTcsl BMOJIHE MPUEMJIEMOH, TO eCTb H3MeHeHHe mapaMeTpoB BOC-
MPUHUMAETCS HA CAYX KaK paBHOMepHoe, 6€3 3aMeTHBIX CKau-
KOB. JIpyro#i oco6eHHOCTbIO paccMaTpUBAeMbIX TMHAMHUECKHX
napaMeTpoB SIBJASETCS TO, UTO 8Ce U3 HUX Oelicmsyom Ha 8ce
nomol 6 napmuu (Kanasae, Tpeke). Takum o6pa3om, ecsau B 0Of1-
HOH MapTHHU 3amMUCaHbl UM 3aMPOrPaMMHUPOBAHBl aKKOPIbI,
JIBYXTOJIOCHE UJIH IPyTHe HOTHble KOH(UTYypalluH, Iie UMeeT Me-
CTO OJIHOBPEMEHHOe 3ByuaHue (Haa0KeHHe 1Mo BpeMeHH) HOT, TO
JI000H U3 TUHAMHUUYECKUX MapaMeTpoB Oy1eT U3MEHATh 3ByUaHue
BCeX HOT OfHOBpeMeHHO. Tak, ecau Mbl 3aJaJuM MmapameTpy
Panning 3nauenue “0”, To Bce HOTHI J1aHHOH MapTHH OYIyT 3BY-
yaTh B JIeBOH aKyCTHUeCKOH cucteme. Ec/M Mbl yCTAaHOBUM Ta-
pametrp Pitch Wheel B 3nauenue “-4096”, To Bce HOTBI MPO3BY-
yaT HUKe Ha noatoHa. Paxkrtuuecku, B MIDI cekBencope Mmbl
JIUILIEHbl BO3MOYKHOCTH, BBOJUTb MHMUBH/yaJbHble HCIOJTHUTEb-
CKHe HI0AHChl B MHOTOTOJIOCHYIO MapPTHIO (KaHAJ, TPEK) U eCc/u
9TO SIBJISIETCS HEOOXOAMMbBIM, TO HAM CJIeJlyeT UCMOIb30BATh OT-
JeibHble KaHaJsbl (Tpeku). To ecTb, Mbl He JIOJI2KHbI TIOMEIlLATh B
OJIMH KaHaJ 6oJiee OJIHOrO cakcopoHa, IBYX CKPUIOK HJIH KaKHX-
TO JIPYTUX HHCTPYMEHTOB, TPeOYIOUIUX HHAUBU/YaJbHbIX HCTIOJ-
HUTEJbCKUX HI0AHCOB.

HekoTopble 0cO6eHHOCTH pacCMOTPEHHbIX HAMU TTapaMeTpoB
npeactasiaenbl B Tabauue 2 (cM. cTp. 102).

Bocnpoussenenune. 1ot pexkum B MIDI cekBeHcope He
MHOTMM OTJIHUAeTCsl OT aHAJOTHUHBIX (QYHKIHH B pelaKkTope 3BY-
Ka. 3/1eCb BO3MOXKHO MPOUTPbIBAHUHE TIPOU3BONBHO BbIGPaHHbIX
TPEKOB, a TaKxKe BOCMPOU3BeJeHHe “MeTan”, Koraa Kako#-To
(bparMeHT mapTUTypbl “3akoabloBaH”. OTIHUUTEIbHOI 0COOEH-
Hoctbto MIDI cekBencopa siBasieTcst To, UTO B HEM JOCTATOYHO
MPOCTO Peasu3yITCsl peKUMbl BOCPOU3BEIEHHST MY3blKaIbHOH
Mbechl B MPOU3BONLHOM TemIe 6e3 H3MeHeHUs] MY3blKaJbHOTO
ctposi. Tak HaM mpenocTaBieHa BO3MOXKHOCTb KPATHOTO U3MeHe-
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HUS 3a71aHHOTO B 3JIeKTPOHHOH MapTUType TeMra, HanpuMmep, B
7Ba pa3a ObicTpee MJIM B /1BA pa3a MeJJeHHee, U MPOU3BOJb-
Hoe u3MeHeHue temmna. [Tomumo sToro, ucnonb3ysi mapamerp
Tempo, Mbl MOXKeM 3a1aTb MPOU3BOJIBHYIO KPUBYIO, COTIACHO
KOTOpO# OyaeT BOCMPOU3BOAMTLCS mapTutypa (puc. 13). dra
BO3MOKHOCTb HIMPOKO MCTOJAB3YeTCsl MPH MPOrpaMMUPOBAHUH
MpOU3BeIeHUIl KIacCHuecKoi My3blKiH. OObIYHO AMana3oH UaMe-
HeHus nmapamerpa Tempo — ot 20 no 250, 4TO COOTBETCTBYET
YHCJy YETBEPTHBIX yAaPOB B MUHYTY.

Tabauna 2
HapaMeprI ynpapaeHusd CHHTE30M 3BYKa
HaumenoBanue Haznauenue JluHaMU4ecKuii — Jlnanazox
napamerpa HEJIMHAMHUYECKUN | W3MeHeHusl
Velocity JIOKaJIbHAsi TPOMKOCTb, “CKOPOCTh” yjapa | HeauHamuueckuit | or 0 mo 127
110 KJIABHIIIE
Volume o011asi IpOMKOCTb, 3HAYEHHE TPOMKOCTH | JAMHAMHYECKHI or 0 o 127
OT/IENbHBIX MapPTHil, yKa3aHHs KPELIEH]I0,
JIAMHHYDHIIO U 1Ip.
Expression JIOKaJIbHAs TPOMKOCTb, XapakTep JIMHAMHYECKHI or 0 o 127
H3MEHEHHs TPOMKOCTH BO BpPeMst
3BYYaHHUs OJHOI HOTBI
Modulation BBEJICHHE MOAYISIH (BUOPATO) JIMHAMHAYECKHH or 0 no 127
Panning “[O3ULIOHNPOBAHNE” MEXIY JIEBOU U JIMHAMHAYECKHH or 0 no 127
[PABON AKYCTUYECKUMH CHCTEMAMK
Pitch Wheel H3MEHEHHE BBICOTHI TOHA JIMHAMHYECKHI or -8192 no +8192

Penaktupoanue. MIDI cekBeHcop mpeaocTaBJsieT A0cTa-
TOUHO IIMPOKHE BO3MOXKHOCTH JJIsI pelaKTHPOBAHHUS JaHHBIX
9JIEKTPOHHOH MapTUTyphl. Tak ke, KAK U B pelakKTope 3ByKa,
3/1ech peasn3oBaHbl (YHKIMH KOMUPOBAHUS, ylaJeHus], BCTABKH,
CMeIlMBaHHUs, KAK HOTHBIX KOH(MUTypallli, TaK U nmapaMeTpoB.
[ToMmuMO 3TOrO, CEKBEHCOP TO3BOJSET UCMOAB30BAThH CMElHAb-
Hble OMepalnun pelakTHPOBAHHUS, KOTOPbIE BBIMTOMHSIOTCS MO He-
KOTOPbIM KOHTEKCTHBIM YCJOBHSIM MJIM C MCMOJNb30BAHUEM CIIElIH-
anbHbIX guabmpos. Tak, HanmpuMep, MOXKHO 3a1aTh yCJAOBUS
MPOMOPIMOHAJILHOTO yBeJHUeHns 3HaueHuid Velocity Tonbko nis
HOT, Jexalux B auanazone ot J1O nepBoit 1o PE BTopoii okra-
BbI, WK “c:kaTh’ 3HaueHus napamerpa Modulation, mexamux B
nuamnasone or 100 mo 127 no nuamnasona or 100 go 110, u mHoroe
apyroe. bosbiias yactb onepanui pel1akTHPOBAHUS MOXKET ObITh
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BBITIOJTHEHA He TOJIbKO “BPyuHYI0”, HO U aBTOMaTHuecku. [l aB-
TOMaTHUYECKHX OMepaluil MPUMEeHsIIOTCS 3apaHee HACTPOEHHbIE U
BbI3bIBA€Mble C MOMOILBIO CMTEIHANbHBIX OKOH aJTOPUTMBI.

Puc. 13

K unciy nmopoGHBIX crielHadbHbIX ONepaunuil MoKeT ObITb
OTHeceHa Takas QyHklMs, Kak Quantizing — KBaHTHU3aLLUs1, UK
“BblpaBHUBaHMe” HauaJa CTapTOB M JIJUTENbHOCTEH, “NPUBS3-
Ka” HOT K CTPOroil BpeMeHHOH ceTke. F3BeCcTHO, UTO My3bIKAHT
JlazKe MPH UCMOJHEHHH Mbechl MO METPOHOM He COCOOeH TaKUM
00pa3oM HCMONHUTb MapTHIO, UTOObI BpEMEHHOe MOJI0KEeHHEe HOT
a0COMIOTHO TOUHO COOTBETCTBOBAJIO MAapTUType. B HeKoTopbIX
CaydasiX OTKJAOHEHHUsI 0T “abCcoMI0THOTO0” BpeMeHH 00YyCa0B/eHbI
TpeOOBAHUSIMH MY3bIKAa/JbHOH BbIPA3UTENbHOCTH, & B IPYrUX —
9TO eCTeCTBEeHHble MOrpelHocTn ucnonHenus. [lpu 3anucu
naptuu B MIDI cekBencop B peasbHOM BpeMeHH MOJ METPOHOM
MEeCTO MOJIO2KeHHUs1 GOMbllIeH 4acTH HOT 0OKa3blBAeTCsl He BO Bpe-
MEHHOH ceTKe, a 0KOJIO Hee — 4acTb HOT ChIlpaHa paHblie, a
yacTb — nosxe “abco/0THOr0” BpeMeHU. Ecau Mbl roTOBbI npe-
HeOpeub TAKMMH MCMOJHUTEIbCKUMH HIOAHCAMHU U XOTUM “roMe-
CTUTb” BCE ChITPAHHbIE HOTbl B UX TOUHOE MOJOXKEHHE, TO /5
3TOr0 Mbl MOKE€M BOCMOJIb30BATHCSI aBTOMATHUECKOH onepaliuei
Quantizing. B okHe HacTpoiiKK 9TOH QYHKLMHM HAM CJelyeT 3a-
JaTh War KBaHTU3auuu A5t Hauagaa HOT (Start Time) u war
KBaHTH3ALMU AJ5 AAUTeNbHOCTH HOT (Duration). 9tu waru Bbl-
6uparTcs ¢ yueTOM MHHMMaJbHOrO BPEeMEHHOro MHTepBaJa,
NPUCYTCTBYIOLLEr0 B napTuType. Tak, ecau B nbece MUHUMAJIb-
HbIM HHTEpBAJIOM siBasieTcst /8, To U war KBaHTH3aLMK J0/KEH
ObITb TaKUM 2ke. Ec/au 145 Hauasa HOT M AJ5 AJUTeJbHOCTH
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BLIOPAHO OJMHAKOBOE 3HaueHue, Hanpumep 1/8, To nauana Beex
HOT OyAyT “moMelleHbl” CTPOro B ceTky ¢ warom 1/8, a nau-
TeNLHOCTH BCeX HOT OYAyT MMeTh 3HaueHue, KpatHoe 1/8.

Ananus u npeobpasoBanue. Kak yxxe He pa3 oTMeuasoch,
napaMeTpHuyeckoe MmpeacTaBaeHte sBJAsSEeTCs OueHb YI0OHBIM Kak
JJI51 aHaau3a, Tak U Uit mpeoOpas3oBaHusl 1aHHBIX JeKTPOHHON
naptutypbl. HekoTopble @pyHKIMH, BKIIOUAOLIHE 00€ omepaluH,
y2Ke OTMeueHbl HaMH MPH pacCMOTPEHHUH HOTHBIX MapamMeTpoB
MIDI cpenbl v onepauuil penaktupoBanus. bosee cnoxubie
BH/bl aHa/au3a ¥ npeo6pasoBaHUst BBIMOMHSIIOTCS C MOMOILBIO
criellManbHbIX MoanporpamMm, sctpanBaembix B MIDI cekBencop
¥ BbI3bIBA€MbIX C TIOMOIIBIO CMeIlMaMbHbIX OKOH.

Jnst popmManbHOTro aHannu3a My3blKaJabHOTO MPOU3BEIEHHUS,
npelCTaBAEHHOTO B MapaMeTpHuecKOM BH/e, He CyLleCTByeT
KaKUX-T1100 BUAUMBIX OTpaHUueHu#. B s/mekTponHoi mapturype
MOKeT ObITh HalaeH 0600 00BeKM, KOTOPbIH Mbl CMOXKEM OTIH-
caTb (popMaJsbHO, TO €CTh B BHJI€ CTPOTHX JOTHYECKUX YCAOBUH.
Mbl MOKeM Tak»Ke BBISIBUTb HE TOJBKO OT/e/bHble 00BEKThI, HO
1 J106ble 3aBUCUMOCTH, €C/TH Mbl Oy1eM crocoOHbl 3a1aTh yCJI0-
BUSI X aHasau3a. Tak, HanmpuMep, MOI'YT ObITb BbISIBJEHbBI FapMo-
HUUECKHe MOCAeI0BATebHOCTH, CMeHa TOHAJbHOCTH, MePUOIH-
yeckue puTMuueckue ¢urypol u npouee. [To cmoam IO. Parca
“... HOTHBIH TEKCT sIBJISIETCSl TIPEKPACHBIM KBA3HOOBEKTOM; MO
HEMYy MOKHO MHOroe y3HaTb 0 My3bike” [74].

JleficTBUTENbHO, HHTEpPEC K MAIIMHHOMY aHaJu3y HOTHBIX
TEKCTOB OblJ1 BeCbMa 3aMeTHbIM, 0cOOeHHO ¢ cepenutbl XX ¢To-
qetusi. [lepBble MOMbITKY MAIIMHHOTO aHAJMU3a ObLIN TPEATpH-
HAATbI, Koraa DBM He Obliu ellle TaK pacnpocTpaHeHbl, elle He
CYIILECTBOBAJIM MepPCOHaJbHbIE MOJENH KOMIbIOTEPOB, U BBOJ
JaHHbIX B 9OBM Obla 1o0cTaTOuHO Tpy10eMKUM npoteccom. HMu-
Tepec K TAKOMY aHaJ/JU3y He ocaabeBaeT 10 CHUX MOP, HO OH He
CTaJl Ha MPaKTHKe UHCTPYMEHTOM MY3bIKOBEIUECKHX MCC/Ie10Ba-
HUiT. DTOTO He MPOU3OLILI0, HECMOTPS Ha TO, UTO ceiluac, 6aaro-
naps IWHPOKOMY pacrnpocTpaHenuto cranaaptra, MIDI BBox
(Kak, BIpoueM, U BbIBOJ) HOTHOH HH(OPMAIIUU B KOMIbIOTEP
CYLIeCTBEHHO ynpocTuiacs. bosee Toro, oueHb 6oJbllIOe KOJHUE-
CTBO MY3bIKaJbHbIX MPOU3BEEHUI YyKe MepeBeieH0 B mapamer-
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puueckyto dopmy H pacnpoctpansiercsi B mupe B Bujge MIDI-
haigoB NOCPeNCTBOM 3JEKTPOHHONH KOMMbIOTEPHON ceTn MHTep-
HeT. Oco6eHHO MPUBJIEKATENbHBIM MPeACTaBASETCS TO, UTO Te-
nepb B MIDI ¢opmate anaanzdy mMoryTt ObITb MOJABEPTHYTHI He
TOJIBKO 3aMpOrpaMMHUpPOBAHHbIE TEKCTbl, POPTeNUAHHbIe TPOU3-
B€JIeHHUS, BK/II0YAIOIIHe UCIOMHUTENbCKHE HIOAHChI, HO U MPOU3-
Be/ICHUS, HCTIOJTHEHHbIE HA TAKHUX HHCTPYMEHTax, Kak akycThuec-
Kasi ruTapa, akycTuueckuid 6ac, daeidra, cakcodoH, CKpUMKa.
Bce 310 cTa/mo BO3MOXKHBIM JHIIb B TOCAEAHHE 5-6 JeT ¢ MOsIB-
neunem MIDI-konTposnepos.

OnHako MalIMHHBIA MeTOA aHanuda He crtaj HopmoH. [1pu-
YMHA 3TOrO, BUAUMO, B TOM, YTO, KAK 0KA3aJ0Ch, 1a/J€KO He BCe
MY3bIKOBE/1bl TOTOBbI K (POPMaNbHOH MOCTAHOBKE 3a7auH 1axKe B
npeaenax 3J1eMEHTAapPHOH TeOpUH MY3bIKH. To, UTO Ues0BeKy
NpeaCTaB/asAeTC CTPOTUM U JIOTMUHBIM, OKa3blBaeTCs He J10CTa-
TOYHO (POPMAJIU30BAHHBIM, €C/IU 3a]auy A01KHA peliaTb Malllu-
Ha. Tak, HanpuMep, CyLLeCTBYIOT BMOJHE CTPOTrHe (B MOHUMAaHUH
yesJ0BeKa) MpaBu/aa FapMOHU3AUMH MEJOJHHU MU MOCTPOCHUS
(dyru, HHBEHIIMH, HO JJIs MALIMHHOTO aHaJ/Jau3a BOCMOJIb30BATbCS
COOTBETCTBYIOLUIUMH METOJHUYECKHUMU PYKOBOJICTBAMH 6e3 cylie-
CTBEHHOH KOPPEKTHPOBKHM ITHUX MPaBUJ He MPeACTaBJ/seTcsl BO3-
MOKHbIM. [TpakTuuecku Bo Bcex U3 HUX MHOTHEe YKa3aHHUsl OKa-
3bIBAIOTCS He CTPOTUMHU U MPeAnoaaratoT HCnoab30BaHue Yeso-
BeUeCKOH MHTYUUHUHU U MY3blKaabHOro onbiTa. CUTyallusl, Kak
npeacTaBasieTcs, Moraa Obl ObITb U3MeHeHa, ecau Obl B Kypce
MOATOTOBKH MY3bIKOBEIOB Obl/IM BKJIOUEHbI CrlelHaabHble TeMbl,
npUBUBalOLIHe 00yUYaOUIMMCSl HaBblKU (hopMaau3auuu 3aaau
MY3bIKOBEUECKOr0 aHanu3a B TaKOH cTerneHH, 4ToObl Moj00HbIe
3aj/1aud MOIJIM ObITh pellleHbl ¢ MOMOLLbI0 KOMIbIOTEpPA.

2.4.3. [IporpaMMHble CHHTE3aTOPbI 3BYKa

ELU,G OJlUH TUIl IpOrpaMM MOKET ObITb TOJIE3€H B pemieHun
Halleld 3aJa4d — 3TO nporpaMMHblie CUHTE3aTOPhI. HOILO6HbI€
nporpaMmbl CTaJau NMoJAy4aTb MacCoBOoe pacnpocTpaHeHue TOJb-
KO B IocJeJHHue 6-8 JIeT, 6.]131"0[[8]:)91 MOSIBUBLIENHCS BO3MOYKHO-
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CTH CHHTE3a 3ByKa B pPeaJbHOM BPEMEHH C HCMOJb30BAaHUEM
BBIUMCJUTEAbHBIX PECypPCOB MEPCOHAIbHBIX KOMIBIOTEPOB, B3a-
MeH OObIYHO HCMOJ/b3YeMbIX BHEUIHMX CHHTE3aTOPOB HJIH CIellu-
aJbHBIX 3BYKOBbIX KapT. [IporpaMMHble CHHTE3aTOPbI B 60JIb-
HIMHCTBE CAydyaeB SIBASIOTCS “MPOrpaMMHBIMHU™ KOTIHSIMH yIKe
CylLIeCTBYIOIUX MPUOOPOB. Tak »Ke, KaK MHOTHEe MPUOOPbHI Mpe-
00pa3oBaHUs 3BYKOBBIX KoJeOaHUH — peBepOepaTopbl, KOppek-
TOPbl AMMJIUTYAHO-YaCTOTHON XapaKTePUCTUKH UM yCTPOHCTBA
npeoObpa3oBaHUs aMMIUTYAHbIX NapaMeTpoB, — MPOrpaMMHble
CUHTE3aTOPbl BbIMOMHAIOTCA B BUJE CHELMaNbHbIX NPOrpaMM HJIH
noanporpamm (B anrauiickom — Plug-in — “BeraBka”). OO6bIu-
HO “apxutektypa’ mpubopa — MPOTOTHUINA COXPAHSETCS B MpoO-
rpaMMHON BEPCHH MUK JOMOJHSAETCS HEKOTOPbIMU HOBbIMH (DYH-
KILMAMHU. MHOTHEe cTapble MOJeMN CUHTe3aTOPOB MoJayYaloT, Ta-
KUM 00pasom, “BTOPYIO »KH3Hb ", TIpUUEM, XapaKTepHble TeMOPHI,
BOCMPOU3BOJAMMbIE MPOTOTHIIOM, MOTYT ObITb CHHTE3HPOBAHbI
NPOrpaMMHBIM CHHTE3aTOPOM 0e3 KaKHMX-1M00 CyLleCTBeHHbBIX
u3meHeHnui. [TockonbKy ynpaBjaeHue TaKHMHM MporpaMmMaMH, B
NpUHILUIE, He OTJMUAETCsl OT WX annapaTHbIX aHaAJ0roB, y Hac
HeT He0OXOJAMMOCTH pacCMaTPUBATDL €r0 OTIeJMbHO.

3aBepluasi 1aHHbIA pasjaen Hauledl paboTbl, Mbl MOXKeM C
YBEPEHHOCTbIO OTMETUTh, YTO BO3MOKHOCTH, MPe0CTaBJ/seMble
9JEKTPOHHBIMH CHHTE3aTOPAMU U MPOrpaMMHbIM o0ecrneueHueM,
BMOJIHE JOCTATOUHbI /51 TOT0O, YTOObl MPeANpPUHATL MOMBITKY
UCMOJMb30BATh UX JJIs1 pellleHus 3a1a4l MOJeJIUPOBAHUS UCTIOJ-
HeHMsl. YKa3aHHble cpelcTBa — MaTepuaJsabHas (mpubopbl) U aJj-
ropuTMuueckas (mporpammbl) 6aza — o0ecrneunBatoT IWHPOKUH
CMEKTP CUHTE3UPYEMbIX 3ByUaHUH, Pa3BUTYI0 CUCTEMY yIpaBJsi-
IOILLMX MapaMeTpoB, YI0OHYIO CHCTEMY KOJHPOBKH MYy3bIKaJbHO-
ro Mpou3BeleHUs], TPUTOAHYIO /ISl aHanu3a U TpaHchopmallliu
nanubiX. Tenepb Mbl 10/2KHbI TPUBECTH 3TU MOTEHLHAJIbHbIE BO3-
MOXKHOCTH B HEKOTOPYIO €1MHYI0 CHCTEMY, B paMKaX KOTOpO#
Mbl MOIJIH Obl pa3pabaTbiBaTh MOJAXO K MOJEIUPOBAHUIO UCTIOJ-
Henusi. MHbIMU cioBaMM, HaM HY2KeH J0CTAaTOYHO 3(PHeKTUBHBIH
U YIOOHBIH MOAXOM K YNpaBJ/JAeHHUIO 3BYKOBbIMU 00beKTaMu, 6e3
KOTOPOTr'O CHHTE3 BbIPA3UTENbHOTO 3ByUaHHUsl He MpeCTaBasIeTCs
BO3MOKHbBIM.
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2.5. Cnoco6bl ynpaBjeHusi 3ByKOBbIMH 00beKTaMH

PaccmartpuBas BO3MOXKHBIE ¢OCOOB! YNPaBACHHUS 3BYKOBbI-
MH 00bEKTaMH B Mpollecce BOCMPOU3BECHHS MY3bIKAJIbHOH KOM-
nosuuun B MIDI cpene, BnosHe yMeCTHbIM MpeCTaB/sIETCS
obpalleHne K MOHSTHIO UHNIOHUPOBAHUE W €T0 “aKyCTHYECKOMY
cpesy’, MpeasoKeHHOMY aBTopaMu MoHorpaduu “Mysbika,
3JeKTPOHUKA, uHTOHUpoBaHue  [57]. lllupokoe TomKoBaHHe TO-
HATUS HHTOHHPOBAaHME MpenoaaraeTr B3MJsA Ha 9TO SABJICHUE, KaK
Ha Mpouecc nepeaauyu My3blKaabHOro coaepxxkanus. [Ipuuem, ¢
MO3ULHUH aKyCTUKH 3TOT MPOLECC COMPOBOXKAAETCS H3MEHEHHEM
Pa3/JIMUYHbIX aKYCTHUECKHX MapaMeTpPOB MM BKJAIOUAeT pasHble
COCTABJAIOLIME HHTOHUPOBAHUSA — 4ACMOMHYI0, AMAAUMYOHYIO,
BPEMEHHYI0, CNeKMPAAbHYIO U NPOCMPAHCMEEeHHY0. Bece aTh
napameTphbl, cayzKalllhe nepejpaye My3blKaJbHOTO COAepKaHHS,
67arofapst KOTOPbIM U MO2KeT ObITh 0OecneueHo Bbipa3uTeabHoe
MCTOJHEHHE, TOCTYMHBI /I YIIPaBJAeHHS B MPoLecce BOCIPOU3-
BEJICHUS JIEKTPOHHOH KOMIO3HIIUH.

AmniurtynHasi coctaBiasionias MHToHUpoBauus. /s nepe-
Jauu aMnauTyaHbIX u3MeHenuit cucrema MIDI npenocrasisier
Tpu napamerpa — Velocity, Volume n Expression, uto Brno/aue
JIOCTATOUHO /151 peanu3allii NpakTHYecKH JObIX THHaMUyec-
Kux oTTeHKoB. [Tapamerp Velocity mMoxeT 6bITh MCTOMB30BAH
KaK TPOMKOCTHbIH aKILeHT, MO3BOJSIOILINE peann30BaTh He0OXO0-
JIUMOE OTHOILIEHHEe MeK1Yy TPOMKOCTSIMH 3BYKOB B TOH MJIM UHOH
HOTHOH KOH(Urypaluu — akKKopJe, aprneaK1uo, MOTHBe, hpase u
T. . JIokanbHble H3MEHEeHUsT TPOMKOCTH, COOTBETCTBYIOLLUE TOMY
UM UHOMY TIPUEMY MCTOJHEHHS, CBOHCTBEHHbIE TyXOBbIM HHCT-
pyMeHTaM, CMbIUKOBBIM, a TaKxKe roJIocy ueaoBeKa, MOryT ObITb
JIOCTUTHYTBI O/aroaapst 3alaHuo HeoOX0AUMON (PYHKIIMU JJIs Ma-
pamerpa Expression. OnnoBpemenHoe ucronb3oBanue Velocity
1 Expression npenocrasJsieT 10CTATOUHO ILIHPOKHE BO3MOKHOC-
TH BapbUPOBAHUSI FPOMKOCTH KaK Ha YPOBHe My3blKaJabHOH ¢pa-
3bl UJIM IPYrOro BpeMeHHOr0 OTpe3Ka, TaK U Ha YPOBHE OT/e/b-
HOH HOTbI. [I0MOMHUTEIBHO K 3TOMY /151 PEryJHPOBKH IPOMKOCTH
MeXK/y OT/e/IbHbIMU KaHaaaMu (MapTUSIMK ), KOIJla MapTHsl HHCT-
pyMeHTa npejcTaB/leHa HECKOJbKHMHU TPeKaMHu, MOxKeT ObITb
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ucrnoab3oBan nmapamerp Volume. Kak yxe oTmeuanoch, 3TOT
napamMerp MoOxKeT ObITh MPUMEHEeH /51 TPOMKOCTHOro 6ananca
MeXKy KaHajJaMM, a TakxkKe /IS BBeJleHUs TJI00anbHbIX H3MeHe-
HHUH TPOMKOCTH, HANPUMEP, KPELLeH10 U IuMUHy3H10. [Tpuuem,
TakK Ke, Kak U anas Expression, 3aKoH 3TUX H3MEHEHUH MOXKeT
ObITb MPOU3BOIbHBIM. Heob6xoanmo ele paz OTMETHTb, UTO TOU-
HOCTb 3a/1aHHUsl MapaMeTpoB, obecrneynBalOUINX H3MEHEeHHEe aM-
MJUTYAHBIX XapaKTePUCTHK, YKJIa/AbIBaeTcsl B 3HaueHue audde-
peHIIMAaJbHBIX MOPOTOB BOCTIPUSITHS THHAMUUYECKUX HU3MEHEeHHUH
1, TAaKUM 06pasom, BMOJHE YI0BJIETBOPSIET HeOOXOAUMbBIM Tpe-
OOBAHUAM.

YactoTHasi cocTaBJsiiollass HHTOHHPOBaHUs. BricoTHbIe H3-
menenust B cpene MIDI sanatores nomepamu nom — ot 0 no 127,
4TO MO3BOJSIET “MepeKkpbiTh’ auanason 6ogee yem 10 okras.
OO6bluHas HacTpoiiKa 3ByKopsiia — paBHOMepHasi TeMIepalus.
B stoit cucreme /1O mepBoii okTaBbl nMeeT HoMep 60. Takum
00pasoMm, KaxK/10i HOTe B 9JIeKTPOHHOH MapTUTYpPe COOTBETCTBY-
eT cBoi HoMep. OnepupoBaHUe BbICOTHBIMM MapaMeTpamMH He
COCTaBJIsIET KaKoH-T0 0c000# caoKHOCTH. Tak, Hanpumep, cMe-
lleHHe KaKoro-aubo gparmMeHTa, My3blKaJabHOTO 00bEKTa HJIH
BCcell mMapTHM CBOJHUTCS JIHIIb K 100aBJIEHUI0 K HOMepaM HOT
HY»XHOT0 uucaa. B ciayuae 3HaueHuss 3TOro uucaa, paBHOTO
“+12” — nauuble OyAYT CMellleHbl Ha OKTaBY BBepX, a €CJH YMc-
JIO paBHO “-7”, TO cMellleHHe COCTAaBUT KBUHTY BHU3. Kak yxke
0TMeuaJsoch, 60/Jee TOHKHE H3MEHEHHS! BbICOThI OCYILECTBJISAIOT-
cs1 ¢ nomolbio napamerpa Pitch Wheel, nospossitoniero sana-
BaTb (PYHKIHWH U3MEHEHHS] BbICOTHI TOHA B MpOIecce 3ByUaHUs
HOTbL. DTOT MapamMeTp CAYKHT /51 NPUIaHUs 3ByUaHUIO HeOb-
XOJMUMbIX TOHKHX HJIM XapaKTePHbIX H3MeHeHUH TOHa, CBOHCTBEH-
HbIX OMpe/eJeHHOMY HHCTPYMEHTY WJIH OTpej e eHHONH MaHepe
ucronnenusi. Kpome storo, Pitch Wheel moxer 6b1Tb npuMenen
W 17151 U3MEHEeHUsI CTPOSI MJIH HACTPOUKH OT/EeNbHbIX HOT, HHTEP-
BaJoB. B 3TOM cayuae Heo6XoaMMO MOMHUTL, 4To Pitch Wheel,
KakK W Jpyrue JHHAMHUUECKHe mapamMeTpbl, Oy/leT BIUSATb HA BCe
HOTbI, 3ByUalllie OJIHOBPEMEHHO, U HaXOAsIIHecss B OJJHOM KaHa-
qe. [Tostomy peanusaiysi He3aBUCHMBbIX HACTPOEK OT/IEbHBIX CTY-
neHell aKKop/Ja, UIH HeE3aBUCHMOE BbICOTHOE MHTOHHPOBAHHE Ka K-
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JIOTO M3 TOJIOCOB ABYXIOJOCHOH MapTUTYpPbl MOTPeOyeT UCMOIb30-
BaHMS HE3aBUCUMBIX (OTAENbHBIX) KAHAMOB. TOYHOCTb H3MEHEeHHUS
napamerpa Pitch Wheel yknanbiBaercs B 3Hauenue nuddepen-
M aJbHBIX MOPOTOB BOCTIPUSATHST BBICOTHBIX H3MEHEHHUH, UTO OTSITh
’Ke BIMOJIHE YOBJAETBOPSIET HEOOXOAUMBIM TPeOOBAHHUSIM.
Bpemennas cocraasioniass MHToHupoBanus. Jlas manumny-
JUPOBAHHUS BPEMEHHbIMU MapaMeTpaMH B 3JeKTPOHHON MapTH-
type cucrema MIDI npenocrasnsier nBa mapamerpa. Onun u3
HUX TIpe/ICTaBJa€eH SIBHO, U paHee y»Ke Obl1 paccMOTpeH. DTo na-
paMeTp 3ajaHusi Temna ucnoaHenuss — Tempo. B anekTponnoi
MapTUType BO3MOXKHO 3aJlaHue KPuUsoll memna ¢ A10CTATOUHO
MeJKHM L1arom, Hanpumep, B 1/32 B nuanasoue suauenuii ot 20
10 250, 4TO COOTBETCTBYET UUC/Y UYETBEPTHBIX y1apOB B MUHY-
Ty. Bropoii mapamerp, KoTopblii Mbl npeanaaraeM 0603HAUNTB,
kak Start Position, He mpencTaBieH iBHO, HO OH MOXKeT ObITh
peanu3oBaH MyTeM CMelleHHsl “cTapToOB” HOT OTHOCHTENbHO HX
CTPOrOr0 MeCTOMONOXKEeHHUsI Ha ceTKe BpeMeHH. Tak, Hanpumep,
ecJd B TAapTUType 3amporpaMMHUpOBaHbl “HaeasbHble”
BOCbBMYIIKHM B JIByX TaKTax, TO U3MeHeHHUs, BOCIPUHUMaeMble
KaK TeMIOBble OTKJIOHEHHUs], XapaKTepHble /51 UCTIOJTHEHUS MY-
3bIKaJbHOH (hpasbl, MOTyT ObITb JOCTUTHYTHI 32 CUET CMelleHHsI
cTapToB HOT (puc. 14). Takum o6pa3om, OJIUH U TOT Ke pe3yJib-
TaT MOXKeT ObITh TMOJyUeH ABYMs crioco6aMu — 3aJaHueM H3Me-
HeHU B pyHkuuu Tempo nau B pynkuun Start Position. ITep-
BbIl cOCOO MMeeT OJIHO MPEeUMYIIEeCTBO — CaMH HOTbI OCTAlOT-
Csl B CTPOrOM MOJIOXKEHHH B COOTBETCTBUHU C UX JIJTUTENBbHOCTSIMH,
TO €CTb 3JEeKTPOHHASI MAPTUTypa OCTAETCs MOJHbIM aHAJI0rOM
neuaTHoH, a puanueckue (peaJsibHble) 3HAUEHUS JIUTEIbLHOCTEN
MEHSIIOTCS 3a CueT BBeJleHUs] PYHKIIMU H3MeHeHHUs TeMmna. Tako#
cnoco6 yno6eH /st BBeJI€HUSI TEMIOBBIX UCTIOJHUTENbCKUX HIO-
AHCOB B MYy3blKaJ/bHble MbeChl KJlaccuueckoro Tuna. Bo BTopom
cayuae, HaMpoTHB, napaMerp Tempo ocTaercsi HeM3MEHHbBIM, HO
(pU3UUECKH TeMMOBble H3MEHEHHSs], KaK ¥ U3MeHEeHHUs! JIJIUTeNbHO-
CTell, HMeIOT MecTo. DTOT cayuai GoJiee xapakTepeH /s JxKa-
30BOH M COBpeMeHHOH TOMyJsipHOH MY3bIKH, TJ1e UaCTO BblepKH-
BaeTcs JOCTATOUHO CTPOroe 3HaueHHe TeMMa BCero Mpou3Bejie-
HUSl, HO peaJsibHOe UCMOJHEHHEe MY3bIKaJbHOTO TEKCTA BKJIIOUAET
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BITOJIHE 3aMEeTHbIE OTKJIOHEHHS OT TOYHOH CeTKH BpeMeHH. B ue-
aom, cuctema MIDI npenocrapisier 1octatounbie U yao0OHbIe
CpPe/CTBA BBE/ICHHSI BPEMEHHbIX MaPAMETPOB HCMOJHEHHS C TOU-
HOCTBI0, YKJAJbIBAOUIEeHCAd B 3HAUeHUS AUPdepeHInaabHbIX
MOPOTroOB BOCTIIPUSATHS BPEMEHHBIX OTKJIOHEHHH.
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Puc. 14

CrnekTpaJsbHas cocTaBJsitollas HHTOHUPOBAaHUSA. 3aaaHue
TemOpa uHCTpyMeHTa jenaercs B cucteme MIDI ¢ momotibio
cnenraabHbix Komaua — Patch u Bank. [lepBasi us nux onpene-
JsleT KOHKPeTHbI! TeMOp, a BTOpasi ykKasblBaeT Ha pasjel
(6aHK), B KOTOPOM JaHHbIl TeMOp HaxoauTcesi. ManunynupoBa-
HUE CMEeKTPOM CHHTE3HPYEeMOro 3BYKOBOrO KoJeOaHHUsl B Mpeje-
Jlax U3MeHeHusl TeMOpa TOro MM MHOTO HHCTPYMEHTa He UMeeT
B cuctreme MIDI Takoro ctpororo u eqnHooOpasHoro Buaa, Kak
yrnpaBJeHHue AMMJIUTYAHbIMH, YaCTOTHBIMHU HJH BPEMEHHbIMH
XxapakTepucTHKaMu. [IpuunHOi 3TOMY ABJIAIOTCH, KAK MUHUMYM,
nBa ¢axrtopa. [lepBblii — cama crnekTpaJbHasi XapakTepUCTHKA
3ByKa He MOJjlaeTcsl KaKoH-11b0 0JIHO3HAUHOH KaacCHUKaAIUH,
MOKeT ObITb OMHMCAaHa TOJIbKO HEKOTOPOH COBOKYMHOCTbIO MPHU3HA-
KOB W TO, HEJIOCTaTOUHO TOYHO. BTOpoil — 6oJbliioe pazHooOpasue
THUIMOB CHHTE3aTOPOB, OTJAHYAIOULIUXCS MCMOJAb30BAHUEM Pa3HbIX
METO/I0B CHHTe3a 3BYyKa M Croco0aMM yNnpaBJeHUS] CHHTE30M. ¥ Ke
TOJMbKO 3TH OOCTOSITEIbCTBA HE MO3BOJSIOT BBECTH B CHCTEMY
MIDI xakoii-nubo oauH napameTp, onpeaensionini Temop.
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BwmecTe ¢ Tem, onpeseneHHble U3MeHeHUs1 Tembpa (Uau
LITpHXa, cnoco0a U3BJAEUEHHUS 3BYKa) Peanu3yoTcsl B OOJbIIHH-
CTBE COBPEMEHHbIX CHHTE3aTOPOB, B HEKOTOPOH CTeMeHH, aBTO-
MaTHYECKH — MHOTMEe XapaKTepPUCTHUKHU CHHTe3a NMPUBOJAATCH B
3aBUCUMOCTb OT Takux napamerpoB MIDI mapTutypsl, Kak
Velocity (cuna ynapa nmo kKnaBuliie) 0 JJUTeJbHOCTb. M neit-
CTBUTEJ/bHO, A8 OOJNbIUHHCTBA MY3bIKaJAbHbIX HHCTPYMEHTOB
CUJIa, ¢ KOTOPOH M3BJeKaeTcs 3BYK, U AJUTEJNbHOCTb 3BYKa §1B-
JSI0TCS BO MHOTOM ONpefeasdiolMMu (paKTOpaMHu, 0OKa3blBalo-
IIMMHU BJAMSIHME HA CMEeKTP MM TeMOPOBYIO OKpacKy. B cuHTe-
3aTOpax, NOCTPOEHHbIX HA OCHOBE PA3HOCTHOTO, aIMTUBHOTO H
YaCTOTHO-MOJYJ/JASALLHOHHOTO METO0B PSI/l MapaMeTpOB CHHTe3a
“cBasbiBaeTcsi” ¢ mapamerpom Velocity Takum 0o6pasom, 4To6bl
yBeJHYEHHE ero 3HaUeHHUsl MPHUBOJIMJIO K pacIlIHPEHUIO0 CeKTpa,
a yMEeHbUIEHHe — K CHHUXKEHHUIO YPOBHS BBICOKOUACTOTHBIX CO-
craBasowux. [Tomumo 3TOro, B 3aBUCUMOCTH OT 3HAUECHHUS
Velocity Moryt KoppekTHpoBaThCsl 3HaueHUs] BpeMeHH aTakKu U
3aTyXaHus 3ByKa, 4TO TakxKe “no6aBjseT” eCTeCTBEHHOCTH
CHHTE3UPOBAHHOMY 3ByUYaHHUI0. B HEKOTOPBIX cayuasix CrekT-
paJsibHble XapaKTePUCTUKH MOT'YT U3MEHSITbCS B 3aBUCHUMOCTH OT
HOMEpPOB HOT, TO €CTb OT perucrpa. Takum o6pasom, ynpanJe-
HUEe CMEeKTPOM CHHTe3UpyeMoro KojebaHus oOecrneunBaeTcs
MOoCpejCTBOM TakKuX mapametrpoB, kak Velocity, Duration,
Note Number.

B psne moneneil napaMeTpuuyecKUX CHHTE3aTOPOB, B UacCT-
HOCTH, B cHHTe3aTopax cranaapra XQG dupmbl dmaxa [191], a
TaKKe B HEKOTOPBIX IPYrHX, €CTh CrelhanbHble U B HEKOTOPOM
CMbIC/Ie YHHBepCcabHble MapaMeTpbl, o0ecrneunBaloliie u3MeHe-
HUS CrIeKTpa CHHTe3upyemoro Kojaebanus. Tak nis ctanaapra
XG ¢upwmbl fImaxa 310 1Ba napameTpa, onpeaestolniie peKum
HACTPOHKH (UIbTPA .

YKazaHHble mapaMeTpbl He TaK YaCTO UCMOMb3YIOTCS s
CMEeKTPaNbHOH KOPPEKUHH WU JTUHAMHUUECKOTO U3MEHEeHUs CreK-
Tpa B Mpolecce CHHTe3a aKyCTHUECKHX, TPaJAUILMOHHbIX HHCTPY-
MEHTOB, MO3TOMY OObIUHO MPUMEHSIIOTCS CTallMOHAPHbIe (Heus-

Kontposnnep Ne71 — “Harmonic Content”, koutponnep Ne74 — “Brightness”.
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MEHHbIE) HACTPOHKHK 3TUX MapaMeTpoB. HanpoTus, 3Tu XKe na-
pameTpbl OU€Hb YaCTO MCMOAb3YIOTCS /151 AMHAMHUUECKOTO U3Me-
HEHHUs CMeKTPa XapaKTePHbIX JEeKTPOHHbIX TeMOPOB, LIMPOKO
NpPUMEHSIEMbIX B COBPEMEHHON MOMYJAspHONH My3blKe. B pelueHuu
Hallel 3a7a4u mapameTpbl Pe30HAHCHOW YaCTOThbl U TOOPOTHOCTH
He ABJASIOTCH JeHCTBUTEIbHO aKTyaJbHbIMH.

B cuHTe3aTopax, NOCTPOEHHbIX HA OCHOBE CEeMMJEPHON TexX-
HOJIOTMH, 4YaCTO MPUMEHseTcsl Apyroi noaxoa, obecneynBatouIni
CreKTpaJibHble U3MEHEHHUsl B Mpolecce CHHTe3a 3Byka. Kak u B
napaMeTpUUeCKHX CHHTe3aTopax, M3MEeHEeHHe CMeKTpa 3/ech
yaiie Bcero “mpuBsidpiBaercs’ K mapametrpy Velocity, Ho He-
CKOJIBKO HHBIM €Moco60M. B 3THX CHHTe3aTopax peaJnHsyercs
TaKOH peKMM, KOrjia Mpu OJHUX 3HaueHusix Velocity Bocnpous-
BOJIUTCS OJIMH 3BYKOBOH (pparmMeHT, a MpU APYrUX — APYro#.
Tak, HanpuMep, ecau 1/ UMUTAUHUH TeMOPOBBIX OTTEHKOB B
3BYUaHHHU POSIJIS B MAMATb CEMIMJIEPHOr0 CHHTe3aTopa OblIU 3a-
MUCaHbl pasJHuHble 3BYKOBbIe (PparMeHTbl, COOTBETCTBYIOLIHE
PA3HBIM CKOPOCTSIM (CHJ/IaM) H3BJCUEHHS 3BYKa, TO MPH BOCMPO-
M3BeJIeHUHU 3JeKTPOHHOH MapTUTYPbI JIJIsl Pa3HbIX 3HaUeHUH na-
pamerpa Velocity 6ynyT npourpbiBaTbest GparMeHThbl ¢ pa3Hbl-
MU CMeKTpaNbHbIMU XapaKTepucTUKaMu. B 6UOJIMOTEKY 3BYKOB
CEeMIJIEPHOr0 CUHTE3aTOpa MOTYT ObITh TaKxKe 3anucaHbl Xapak-
TepHble MPUEeMbl MW UCTIOJHUTENbCKHUE LITPUXH, U JaxKe CrelH-
aJibHble 1IYyMbl, HMeIOlllHe MeCTO MPHU peasbHOM UCMOJHEHUH Ha
TOM WJIH UHOM MHCTPYMEHTe.

Takum o6pasom, cpena MIDI He npenocraBasier Ham Ka-
KYI0-TH00 eIMHYI0 CUCTeMY yIpaBJ/eHUs CIeKTPaJbHbIMU Xapak-
TepucTHKaMu. BmecTe ¢ Tem, ecTb pasjuuyHble BO3MOXKHOCTH
yIpaBasTbh TeMOPOBbIMU OTTEHKAMM B Mpollecce CUHTe3a 3BYKa.
Yactb U3 HUX MOXKeT ObITh peasu3oBaHa yepes3 Jpyrue napamer-
pbl, @ 4acTb — HemocpeAcTBeHHO. C yueToM Halllell 3a/auu, Hau-
6osee 3(hPeKTUBHBLIM MOAXO0M K MAHUMYJUPOBAHUIO CIIEKTPOM
npeacTaByasieTcsi BOCMPOU3BeeHHEe TeX W MHbIX UCTIOJTHUTEb-
CKMX LITPUXOB B CUHTE3aTOpPaX CeMIJIEPHOro TUMa, a TakxKe aB-
TOMAaTHYECKasl KOPPEKTUPOBKA CMEKTPa B 3aBUCUMOCTH OT Ma-
pametpa Velocity (cusbl ynapa), AJMTeNbHOCTH HOThI U BbICOT-
HOH MO3UILMHU CUHTE3UPYEMOro 3BYKa.
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[IpocTpancTBenHasi coctaBasiionasi HHTOHUPOBaHUsA. ITa
COCTABJISIOLAS MO MOHSATHBIM TPUUHHAM He SIBJASIETCS CKOMbKO-
HUOY/1b BAaXKHOW B pellleHUU Haueld 3anaun. Kak yxxe oTmeua-
JIOCb, MPOCTPAHCTBEHHOE MO3UIIMOHHPOBAHHE TOTO MJIH HHOTO
MHCTPYMEHTa MOxKeT ObITh 3a/1aH0 nmapamerpoM Panning (nmano-
pama). TouHocTh 3aaHUsT STOTO MapameTpa CylleCTBEeHHO BbILIIE,
yeM audpdepeHIransbHble TOPOTH OLEHKH MPOCTPAHCTBEHHON
MO3UIIMK UCTOYHHUKA 3BYyKa.

Taxkum o6pasom, Bce aKyCTHUECKHE COCTABJSIONINE HHTOHH-
pPOBaHUSI — 4ACMOMHAA, AMNAUMYOHAS, 8PEMEHHAS, CReKMm-
PANLHAS U NPOCMPAHCMBEHHA S, HEOOXOAUMbIe LIS peann3dalin
BbIPA3UTEIbHOTO HCMIOMHEHUS, SBASIOTCS JOCTYMHBIMU /IS OTIe-
paTHBHOTO ynpaBJeHHUs B Mpoliecce cuHTe3a 3Byka. Hu onna u3
COCTABJSIONIMX He HMeeT KaKHX-IU00 orpaHuueHuH, MOTYIIHX
MPUBOJUT K 3aMETHbIM “HCKaKeHUsIM~ B yrnpaBjeHud. MubiMu
CJ0BAMH, TOUHOCTb U3MEHEHHUsI aKyCTHUECKHX MapaMeTpoOB CHH-
Te3a 3BYKa BO BCeX CJAydasiX OKa3blBaeTCsl MeHbllle 3HAUeHUH
AU @epeHinanbHbIX MTOPOrOB BOCIPHUSTHS U HE MOXKET OrpaHH-
UMBATh BO3MOXKHOCTH MHTOHUPOBAHHUS, TO €CTh, HE MOXKeT Kak-
TO MPEensTCTBOBATb BOCMPOU3BENEHUIO 3BYKOBOI0 00beKTa,
BKJIIOUAIOILET0 BCe HEOOXOAMMble KOMMOHEHThI /51 Meperauu
MY3bIKaJAbHOTO cMbicsia. Cama BO3MOXKHOCTb yIpaBJaeHUsT MPo-
[IeCCOM CHHTe3a ellle He rapaHTUPYeT MOJOKUTENbHbIH pe3yJib-
TAT B CO3/laHUU 3BYKOBbIX 0O'BEKTOB, 06/1a1aI0IIUX MY3bIKAIbHON
BbIpa3uTeabHOCTbI0. Best mpobieMa 3akiaoyaeTcsi He B TOM, UTO
COBpeMEHHbIe JIEKTPOHHbIE CPeCTBA He CMOCOOHBI CHHTE3UPO-
BaTb 3BYK, He UMEIOUIUH OTJIUUUS OT 3BYyUaHHUs] aKyCTHUECKOTrO
MHCTPYMEHTa, a B TOM, UTO 9TO COOTBETCTBHE, B OCHOBHOM, 0bec-
neyuBaeTcst JUlb AJ5 OTAeJbHO B3SITOrO 3ByKa. “Mexanuuec-
Koe” WJIM MPOCTOe MOCJe10BATeNbHOE COeIUHEHNE OT/eNbHbIX,
caMux no ce6e naxke “HaTypaJ/bHbIX 3BYKOB, He 06pasyer Bbl-
pasuTeNbHYI0 MY3blKanbHYyl0 (Gpasy, Tak xKe, Kak OTJejbHble
CJI0Ba, JlaxKe eCJIM OHU 3amucaHbl HATYPaJbHbIM JTHKTOPOM, MPH
MX COeJIMHEHUH He 00pa3yloT eCTeCTBEHHYIO U BbIPA3UTEIbHYIO
¢dpasy. Cebnasich Ha ucenenoBanue /1. Mopuaaa (Morril, D.),
B. Hocynenko ormeuaer: “... naxke ecau TeMOp OJAMHOUHOIO CHH-
Te3UPOBAHHOTIO 3BYKa BOCTIPUHMMAETCSl KAK COBEPIIEHHO HJeH-
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THUHBIH TeMOPY HATYpPaJbHOTO My3bIKaJAbHOIO HHCTPYMEHTA, TO
9TH K€, CKOMOMHHPOBaHHbIe BO (Ppa3y WM MeJOJHI0, YBEPEHHO
BOCIIPUHUMAIOTCS KaK HCKyccTBeHHble” [63]. B aToM cMmbice,
3ajlaya CHHTe3a BbIPAa3UTENbHOW MYy3bIKaJbHOH (ppa3bl UMeeT
MHOr0 0011ero ¢ CHHTe30M uesoBedyeckoil peun. OkasbiBaercs,
4TO A/ CUHTEe3a BbIPA3UTEIbHOH MYy3bIKaabHOH Ppasbl, TOMUMO
CAMHX 3BYKOB, B MpoLecce CHHTe3a JOJJKHbl ObITb YUTEHbI 0CO-
OEHHOCTH OpraHu3aluu My3biKaabHol @pasbl. [To cyTH, otaenb-
Hble 3BYKH JOJIKHBI ObITh COeIMHEHBI BO (hpase ¢ coOM0IeHneM
HEKOTOPBIX YCAOBUH U JOJMKHBI ObITb TPAHC(HOPMHUPOBAHDI, CO-
TJIACHO OTIpejieJIeHHbIM MpaBuaaM. DTH TpaHchopMaluu Kak pas
M KacalTcs aKyCTHUeCKOro cpe3a My3blKaJbHOr0O HHTOHUPOBA-
HUSl — YACTOTHBIX, AMIJINUTY/HbIX, BPEMEHHBIX, CIEKTpPaJbHbIX
M3MeHeHHH. BoMbIIHHCTBO KOMITO3UTOPOB, HCMOMb3YIOLLHX J1€K-
TPOHHbIE CPEACTBA /5 CO3/1aHUSl MY3bIKAJbHbIX MPOU3BEILCHUH
B TPAJMIIMOHHO aKyCTHUECKHX KAaHpax, TAKUX KaK KJaaccuyec-
Kas, 1:Ka30Basi My3blKa, Kakue Obl COBEpIUEHHbIE CUHTE3aTOPbI
OHH He UCMOJb30BaJHU, He MOTYT 000HTHCH Oe3 BBeJeHHUs B MapTH-
Typy OOJMbLIOTO0 KOJHUECTBA HUCMOJHUTEAbCKUX HIOAHCOB. ITO
NUHAMUUYECKHEe aKIEeHTbl, KaK OT/eJbHbIX HOT B TOH WJIHU MHOH
HOTHOH KOH(MUTypalluu, TaK U oOlMe H3MEHEeHUs] TPOMKOCTH B
MOTHBAX U MY3blKaJbHbIX (ppasax, rPOMKOCTHbIE U BbICOTHbIE
“KpuBble” MHTOHMPOBAHUS OTJAENbHbIX HOT U (hpas, BBeleHHE
“Bubparo” u np. Tak, B OTCYyTCTBUM “HUCMOJHUTE/s1” B CXeMe
9JIEKTPOHHOH MY3bIKaJAbHOH KOMMYHHMKAIIUH, KOMIO3UTOP BbI-
HY?K/I€H B35ITh Ha ce0sl BbIMOJHeHUEe (PYHKIHUHA BbIpa3uTeabHON
uHTeprnperauuu. Yalie Bcero, co3natesb 31eKTPOHHOTO MPOU3-
BeJIeHUS] OMUpaeTcst Ha COOCTBEHHbIH HHTOHALMOHHbBIH OMbIT UK
COOCTBEHHBIH OMbIT UI'Pbl HA TOM UHCTPYMEHTE, KOTOPbIH nojJe-
JKUT 03BYyUMBaHUI0, UMHTALWU. Kak mokasbiBaeT npakTuka, 1aH-
HbI# MOAXOM MOKET MPUBOAUTH K BMOJHE MOJOKHUTENbHBIM pe-
gyabratam. OnucbiBas skenepumentsl 1. Mopuanaa, B. Hocy-
JIEHKO oTMeuaeT: “BBensi B mporpamMmy cuHTe3a oOHapyKeHHble
NHHaMUUYeCKHe mapaMeTpbl, Takue, Kak MakKcuMaJsbHas aMIJIu-
Ty/la My3blKaabHOH Ppasbl, IIUTENbHOCTb KaxK/10H HOTbI U OCO-
OEHHOCTH M3MeHeHUs orubatolleidl curuaJja npu Uurpe My3blKaH-
ta, emy (/1. Mopuany — npum. A. ¥.) ynanoch co3natbh CHHTETH-
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yecKHe My3blKa/JbHble (pasbl, J0CTATOUHO CXOJHbIE C HATYpPaJlb-
HbIMH 3ByKamu” [63].

2.6. IudpdepeHnnaabHbIi MOPOT ONLYLIEHHN
M OIleHKA KaueCcTBa CHHTEe3MPOBAHHBIX MY3bIKAJbHBIX 00'bEKTOB

B ananunse KauecTBa CUHTE3MPYEMbIX 3BYKOBBIX 0ObEKTOB
HanboJIee CyLIeCTBEHHYIO POJIb HTPAIOT MEeXaHU3Mbl BOCTIPHUSATHS
U UAeHTH(UKAIUU 00pas3oB, CNOCOOHOCTh UeJ0BeKa K TOUHOH
(TOHKOI) o11eHKe 00'beKTOB, 0OycaaBAMBaeMasi TaKoi 0cOOEHHO-
CTbIO BOCMPHUSITUS, KaK dughheperyuarvmoili nopoe ouyuieruii
[70; 81]. TTo cyuiecTBy, moHATHE Jughgheperyuanbrolii nopoe U
nopoe 4y8cmaumesbHOCMU B TICUXOJOTUHM 03HAYaeT MUHHUM aJib-
HOe H3MeHeHHe KaKoro-aubo mapamerpa, BOCIpUHUMaeMoe Hc-
MbITyeMbIM. B CH/Iy B3aUMOCBSI3aHHOCTH aKyCTHUECKHX mapa-
METPOB CJI0KHOTO 3BYKOBOr0 06beKTa, AuddepeHiinaaptble no-
poru (JIIT), umerouine oTHOILIEHHE K BOCIPUSITHIO 3BYKA MOKHO
HECKOJIbKO YCJOBHO Pa3jlefuThb Ha 00HOpAKMOpHble U MHOO-
pakmopnsle. B ncuxoakycTuke ualiile BCEro ONMEPUPYIOT OJHO-
dakropubimu JAI1 wacmomol, unmerncusHocmu, epemenmolx un-
mepsas0s, NPOCMPAHCMBEHHOL Opuermayul, i MHOTo(aKTop-
ubiM JIIT cnexkmpa, a nas pacueToB HCMOMBb3YIOT CIpaBOUHbIE
Beanunnbl [T, KoTopble ABIAIOTCSA yCpe HEHHBIMU 3HAUEHUSIMH
nokazatesiell y OTJeJbHbIX HCIBITYEMbIX.

O6bekTuBHoe cyulectBoBanue [I1 onpenensier, no cyuie-
CTBY, BO3MOXKHble TPaHHUILbl BOCTIPUSATHS, pacno3HaBaHus,
OLIEHKH YeJJOBEKOM TeX WJH MHbIX siBjeHui. [loMumMo HayuHO-
ro unrepeca, JII1 okasbiBatoTCsl BaKHBIMH 9KOHOMHUUECKUMHU H
MPOU3BOJCTBEHHBIMU (PAKTOPAMHU BO BCEX cayudasix, Korjaa pas-
pabaTbiBAIOTCA M MPOU3BOJASTCS U3JEJMUST UIH TPOAYKTHI 1/
yegoBeKa

Hanpumep, cKoIbKO TOUEK HA €MHUILY MJIOLLAJH TENEBU3HOHHOIO 3KpaHa HeoOXo-
JIUMO JJIS1 KAUeCTBEHHOH Mepeiaun U300parKeHHsl; CKOMbKO rpajaliiii IBETOBbIX OT-
TEHKOB HeOOXOMMO HMEeTb JI/Is1 KaueCTBeHHOH Moaurpaduu; Kakoi pazdopoc (10myck)
JIONYCTHM Ha BKYCOBbIe 100aBKH MPH MPOU3BOJACTBE MHUILH; C KAKOI TOUHOCTBIO J10J1-
JKHbBI JI03UPOBATHCS MaXyuue BellecTBa B map@oMepHOM MPOU3BOJICTBE U T. 1.
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M3 KoMObIOTEpPHBIX MOJe/IeH, TOHbIX JJ5 HeMOCPEeJICTBEeHHO-
r0 BOCMPHUATHS Y€J0BEKOM, B MEePBYIO ouepe/b, pacnpocTpaHe-
HHMe MOJAyualoT BU3yaJbHble U 3ByKoBble. Haubombiiuil nporpecc
B PA3BUTUM TEXHOJOTMH MOJEMHPOBAHUS MOJYUHIN BU3yaJbHble
Mojiesn, pagpabaTbiBaeMblie B 0071aCTH KOMIMbIOTEPHOH TPpaPUKH.
B cnyuyae moaenMpoBaHus peanbHOr0 00beKTa CTeneHb COOTBeT-
CTBUSl MOJIEIH 3TOMY 00BEKTYy 00yCaaBAUBACTCS CJA0KHOCTbIO
MOJIeJIH, T. €. 0 CYTH, UHUCJIOM COCTAaBHbIX YaCTeH — 3/JEMEHTOB
MOJEMH U CBsi3ell MeXay HUMH. CTeneHb CA0XKHOCTH MOJENH
onpesessieT To, HACKOJAbKO OHA MpuOIMKaeTcs K “3oHe” peasib-
Horo o6bekTa. Eciu Mojens 6JUM3Ka K peasbHOMY 0ObEKTY Ha-
CTOJIBKO, UTO “pasHuiia” MexK1y HUMH MeHbllle MHOrO(aKTOPHO-
ro JIT1, To uenbiTyeMblil yxKe He cnocoOeH OTJAUUYUTb MOJeNb OT
peaJsbHOro 00bekTa. Eciu roBOpUTh 0 KOMMbIOTEPHON Tpaduke,
TO 3TOT “Oapbep’ y»Ke TaBHO MPEOAOJNeH IS CTAallHOHAPHBIX
Mojieselt (cTaTUueCKUX U300parkKeHui), 1, Cyasi Mo Bcemy, B OJH-
Kafiue 3-5 et OyneT MpeofoseH s THHAMUUECKHX 00beKTOB.
Kak yxe oTMeuanoch, B 3JJeKTPOHHOM CHHTE3€ MY3bIKaJbHbIX
TeMOpOB, “30Ha” OGJU30CTH B CHHTE3€ MHOI'HX TeMOpOB, Korjaa
3BYK BOCMPOU3BOJUTCS 0MOeAbHO, a He B MY3blKaJabHOU ¢pase,
yxKe nocturuyta (cm. Crp..... ) CienoBaTesbHO, €CU Mbl MOKEM
KauecTBO TeMOpa peabHOr0 HHCTPYMEHTA OTHOCHTb K 3CTETH-
4eCKOH, Xy/10?KeCTBEeHHOH KaTeropuu, To TOrAa OTAeJbHble HCKYC-
CTBEHHbIE MOJEIU yxKe 00/1a1al0T COBEPIIEHHbIM SCTeTHUECKUM
KauecTBOM.

PaccmartpuBas mpotiiecc olleHKH 3BYKOBbIX 00beKTOB, HE00-
XOJIUMO TaKxKe 00paTUTb BHUMaHHe HA HEKOTOpble o0lIHe Mexa-
HU3Mbl gocnpusmus u udeHmugpurayuu o6pa3oB UeJTOBEKOM.
[Tonapasioiee 60JIbIIMHCTBO 0O'bEKTOB, COCTABJSIIONIUX OOLIHH
NoTOK pazdpaxcumeneil, 6y1b OHU 3BYKOBOH, BU3yaNbHOH, HJIH
NPYrod MpUpO/bl, KakK, Hanpumep, 3anaxu, TaKTHJIbHbIE, BKYCO-
Bble OLLYILEHHs, BOCMPUHUMAIOTCS U MACHTHPUILUPYIOTCH Ha
MoJCO3HATeNbHOM ypoBHe. Tak uesoBek, 3aHATbIH KaKOH-TO Mpo-
6/1eMOIi, MOKeT COBEpPIIUTb MPOTYJAKY M3 10Ma K MECTY CyKObl
M He Ha YeM He 3a0CTPUTb CBOe BHUMAaHHUe, XOTSl BCe ero opra-
Hbl 4YBCTB pabortaaun. OObsicHeHHe 3TOMY 00CTOSITEbCTBY COCTO-
UT B TOM, UTO HU OJIUH U3 BCTPETHUBILIUXCS 0ObEKTOB (COOBITHI)
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He HapyLIUJI HEKOTOPbIe HOpMbL, He BbILLIEJ 3a TPAHULLbl TPUBbIY-
HbIX 00pa30B; 3ByKH, BU3yaJbHble KAPTHHbI, 3aMaxH, XapakTep-
Hble ABUXKEHHUST 00beKTOB, — BCe ObLI0 0ObIUHBLIM. B mopo6HOM
c/ayuyae BCe pasjpazKHUTeJd BOCIPHUHUMAIOTCSA U aBTOMATHUYECKH
MJIEHTU(HULUHPYIOTCS HA MOJACO3HATENbHOM ypOBHe. Kak TobKO B
006/1aCcTh BOCIPUATHS HAWIUX OPraHOB UyBCTB momajnaet
00BbEKT, “He BMUCHIBAIONIHNCSA” B 0OBIUHYIO CXeMY HIEHTH(DH-
KalMK, 3ajaya U3 MOJACO3HAHUA MepegaeTcss CO3HAHUIO; Mbl
oOpauiaemM BHUMAaHHe HAa TAKOW OOBEKT M MbITaeMcs HAaWUTH
obbsicHeHHe HeOObIUHOMY siBaeHUI0. JIpyroi cayuail, koraa
UACHTU(PHUKALUSA, OlleHKA 00beKTOB BbIMOJHACTCS YeNTOBEKOM
co3HaTeJbHO — TOrjaa, Korja oH caM jaeT cebe 3ajaHue “00-
paiaTh BHUMaHHWe Ha 4TO-TO .

MoXXKHO yTBepKAaTh, UTO B MpOLECCe BOCTIPUATHSA MYy3bl-
KaJbHbIX 00bEKTOB, KaK BUAUMO, U B Clydyasix ¢ HACHTU(DUKALLH-
el 06pasoB MHOH, He 3BYKOBOH MPUPOJIbI, MO3T YeJ0BeKa “conpo-
TUBJISIETCA” CO3/IaHUI0 HOBBIX “KJaccoB’, WM, HHLIMHA CJIOBAMH
— OH MPOTUB JeTaIU3ALUN UMeILedcs cCUCTeMbl HAeHTHhHKa-
uuu. Tak, Gosee erko BOCIPUHUMAIOTCS M JIydllle MOA1al0TCs
KaacCU(PUKAUUU Te 00bEeKTbl, /5 KOTOPbIX YK€ CYLIeCTBYIOT
“HeKOoTOopble pasnesbl”, Kaacchl ¢ NOA0OHBIMH, OIAU3KUMHU MO Xa-
pakTepy oOpasaMmu.

Kak ob1ue nonoxKenusl, Tak 1 HEKOTOPbIe IKCTepPUMEHTab-
Hble JJaHHbIE MCUXOJOTMH BOCMPHUSITHSI, TO3BOJSIIOT MPeanoaarath,
UTO TEOPETHUECKH BO3MOXKHO CO3/laHUe MCKYCCTBEHHBIX 3BYKO-
BbIX 0O'bEKTOB MOJHOCTbIO HACHTHUHBIX, C TOUKH 3PEHHUsT BOCTIPH-
SITUS1 YeJoBeKa, HaTypaJbHbIM. [1J151 3TOr0 He0OX0AMMO, UTOObI
ObLIM BBIMOJHEHbI JHIIb CACAYIOLUIHE YCAOBUS — CUHMe3Upyemolil
38YK0B0L 00DeKM Q0ANEH OMHOCUMBCA K YHe CYujecmayoue-
MY KAaccy, a eeo OmAaudus Om HamyparbHoeo 00AHHbL Oblb
Mmerbule mHoeopakmoproeo Il oujyuienuil.

[TonbiToKMBasi MaTepuasa TaHHOU TIJ1aBbl, MOXKHO ClenaTh
CJeAYIOUUA BbIBOJ. BriosHe BO3MOKHO, UTO COBpeMeHHasl MaTe-
puaJsbHasi U aJaropuTMuueckast 6a3a 3JeKTPOHHOH MY3bIKU yxKe
MPUrofHa AJ5 CUHTe3a UCKYCCTBEHHbIX 3BYKOBbIX 0OBEKTOB JI10-
60l CM0KHOCTH U JI0OOr0 KauecTBa. Y UMTbIBAS JaHHbIe MCHXO-
JIOTHH, Kacalolluecs: BOCTIPUSTUSI 3BYKOBBIX 00bEKTOB, MOXKHO
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nosiarath, UuTo 6a3a 3JEKTPOHHON MY3bIKH MPUTOHA U JJIsI CHH-
Te3a 3BYKOBBIX 00'bEKTOB, 001a1a10IIUX TOCTATOUHOH MYy3bIKaJb-
HOH BBIPA3UTENbHOCTBIO. Bonpoc B caeayloneM — KaKUM HMeH-
HO 00pa3oM cjelyeT peasn3oBaTh yrnpaBaeHHe CHHTE30M, UTOObI
3BYKOBOH 00beKT mpuobpes HeoOXonaumoe KaudecTBo? Caenys
Le/Id HAIero Uecael0BaHusl, Mbl He CUHTaeM HeOOXOAUMbIM yjie-
JISITh OTAeAbHOE BHUMAHHE TeM CUTYallUsIM, KOTOpble HE TOJbKO
TEOPEeTHUUECKH BO3MOXKHbI, HO yKe peasin30BaHbl B My3bIKaJbHOH
MpaKTHKe, KOTJla HCKYCCTBEHHbIH 3BYKOBOH 0O'bEKT BOCTPUHHUMA-
eTCsl cayluaTeseM Kak HaTypaJsibHbIH, U KOTJa My3blKaJbHOE MPO-
U3BeJleHHUe, TOPOKAEHHOe KOMIBbIOTEPHOW MPOrpaMMoN, HeceT
SIBHbIE TPU3HAKH MY3bIKAJbHOH BbIPA3UTENbHOCTH. DTH MOMEH-
Thl, KaK MPeJCTABASIETCS, MOTYT ObITh TIPEJMETOM HCCAe0BAHUS
CMEelnanucTOB B 001aCTH MY3bIKaJAbHONW 3CTETUKH, TICUXOJOTHH U
COLLMOJIOTHH.
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[nasa 3

MOILG.J]M])OB&HHC AUCMOJHUTEJbCKUX NMPUEMOB
BbIPA3UTEJAbHOCTH

Ananusupys B mepBOil raBe HACTOSILIEr0 UCCAE0BAHUS
(beHOMEH MYy3bIKaJbHOH BbIPA3UTEAbHOCTH, Mbl y2Ke 0003HAUU-
JIM HampasJeHue, B KOTOPOM JIOJI2KHbI ObITh MPeANPHUHATHI MO-
NBbITKH pazpaboTKU MOAXOAA K PelIeHHI0 3a1a4l KOMIbIOTEPHO-
ro MOJEJHPOBAHUSA MCMONHEHUs. PelleHue 3Tol 3ajauu BUAUT-
Csl B CO371aHUHU “4eJOBEKO-MAIIUHHON~ CHCTEMBI, IJle UeJ0BeK
6eper Ha ceOd GYHKUHMH 3Kcnepma, “BMellnBaloerocs” B
KOMMbIOTePHOE BOCMPOU3BELEHUE MY3bIKH H CO3al0LLero KoM-
NbIOTEPHYIO UCHOAHUMEAbCKYIO MOOeAb, OMUpasich Ha COO-
CTBEHHbIH HHTOHALMOHHBIA OMBIT. TAKOH OMbIT, HEMEPEBOAUMbIH
B cTporoe opmaJ/bHOe ONHCAHUEe Mpollecca HCTOMHEHUs, MO-
JKeT, TeM He MeHee, CJyKUTb BbIpabOTKe B CHCTeMe Kpumepus
BbLPA3UMEAbHOCMU, CYILECTBYIOLLETO B Hell B HESIBHOM JJ5
skcnepTa Buae. Takum o6pa3om, npejamnosaaraercsi BnoaHe Bo3-
MOKHBIM JIOCTHKEHHE BbIPAa3UTENbHOIO MY3bIKaJIbHOTO UCTOIHE-
HUSl HA OCHOBE KOMIbIOTEPHOTO MOACAUPOBAHUS STOrO Mpollec-
ca. [Ipuctynas K caeayiolell yacTu Haulero Uccaeg0BaHus,
nocrapaemcsi He TOJbKO OoJiee UeTKO OUepTUTh FpaHMILbl 3a1a-
UM, KOTOPYIO CTAaBUM mepej co60H, HO U ONMpPeleUTh KPUTepHUH
JUIsl OLEHKH YPOBHS ee pelleHus.

3.1. Oco6eHHOCTH TPAJAULHOHHON U 3JIEKTPOHHOH cXeM
MY3bIKaJIbHOH KOMMYHHUKAIIUHU

O6paTtumcst B ouepepHOi pas K TpaJULHOHHON H 9JIeKTPOH-
HOW cXeMaM My3blKaJbHOH KOMMYHHKaLHUHU. 3/1€Cb Mbl pacCMOT-
puM OoJiee moJpoOHble CXeMbl, TPUUYEM 3JEKTPOHHAs cXxeMa My-
3bIKAJbHOH KOMMYHHMKALMU OyaeT COOTBETCTBOBATb MapaMeTpH-
4eCcKOMY crnocoOy npeacTaB/AeHHs] My3blKaJbHOIO MPOU3BEACHHUS
B KOMIbIOTEpe U yxKe Oy/eT BK/IUaTh T€ KOMIOHEHTbI, KOTOpble
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npu3BaHbl 06€CMeunTb KOMIbIOTEPHOE MOJETUPOBAHHE HCITOTHE-
nus. Ham cienyer cnenats 6osee neTanbHbIi aHaMu3 GakTopoB,
SIBJASTIOLIMXCST C/TaTaeMbIMH BbIPa3UTEAbHOTO UCTIOJHEHHUST B Tpa-
JULUMOHHON cXeMe M TOMbITAThCS OMpeNeNHuTh, KaAKHe U3 ITHX
(aKTOpPOB MOTYT ObITb MPEACTABICHbI B KOMIBIOTEPHOH MOJE/H
UCMONHEeHHUs, a Kakue — HeT. PaccmMoTrpum 6J0K-cxeMy Ha
puc. 15 (cm. cTp. 122).

B kommnoHeHTax, cayKaliux 3a1aHUI0 My3bIKaJabHOTO MPOU3-
BeJICHHSI, Mbl UMeeM, C OJIHOH CTOPOHBI, MeYATHbBIH W PYKOMHC-
Hbl# TekeT — “1.2 HoTtHblil TekeT”, a ¢ apyroit — Habop napa-
MEeTpPOB — “2.2. DJeKTpOHHAs MapTUTypa’, T. €. HE caM OPHUTH-
HaJbHbIH 0OBEKT, a ero mapamMeTpuuecKyio mMoaenb. M sta
MOJleJIb He TOJMIbKO OTIHYAeTCsl OT MPOTOTHIA COCOOOM MaTepu-
AJbHOU peasu3alny WK CBOeH MPUPOIOH, HO OHA oOJaaeT Ccy-
IIECTBEHHO HOBBIMM CBOHCTBAMM M MOXKeT ObITb MOABEPTHYTA
KOMMbIOTEPHOMY aHaJMU3y U TpaHchopMaluH, 4TO OTMEUanoch
panee (I'n. 2, pasnen... .). OHa Tak:Ke MOXKeT BK/JIIOUYATh 3HAUH-
TeJIbHO OOJIbllIee YUCI0 HCTIOMHUTETbCKUX YKAa3aHUH B BUE BMOJ-
He CTPOruX KOMaH/I.

B koMmnoHeHTax npeacTaB/JeHHbIX cXeM, “0TBedarolux” 3a
UCMOJIHEHHE MY3bIKAJbHOTO MPOU3BEIE€HUs, Mbl MOXKEM OTMe-
TUTb OoJiee MPUHIUNHAIbHBIE Pa3Jnuusi, ueM B cnocobax 3aja-
HUSI MY3bIKAJbHOrO TeKCcTa. B TpaaunonHo# cxeme psin dax-
TOPOB, 00YCNABAUBAIOLIUX BbIPpA3UTEIbHOE UCMIOJNHEHUE, SIBJIS-
eTcsl CyObeKTHBHBIM M ILEJUKOM CBfI3aH C KOMIOHEHTOM
“1.3. Ucnonuurens”. B HaleM cayuae BMOJMHE A0CTATOUHBIM
npejacTaBasieTcss yueT ciaeayolux gaxkropos — “1.3.1. Ucto-
pUUECKH CJI0KHBLIMECS HOPMbI HcnoHeHus”, “1.3.2. Muausu-
JyaJbHble HOpMbl HcnoaHenus”, “1.3.3. Texnosmorus 3ByKou3B-
aedenuss” u “1.3.4. [lcuxonorusi u GU3NOIOrUs UCMOMHUTES .

[Ton ucmopuuecku cromxcusUUMUCS HOPMAMIU UCNOAHEHUS
WIH 00WUuMU HOPMAMU MbI TIpellaraeM MOHUMATh COBOKYTHOCTh
HOPM U MPaBUJ MY3bIKaJbHOMO HHTOHUPOBAHMUS, BbIPaOOTaHHbBIX
MHOTOBEKOBO#H MY3bIKAJbHOH MPAKTHKOH U UMEIOLIUX B CBOEM
OCHOBAHWH UCTOPUUECKHE, KYJbTypHbIE, HALIHOHAJbHbIE, AKYCTH-
yeckHe M MCUXOJMOrHuecKrue PakTopbl. ITO 06CTOSATENBCTBO ObIIO
OTMEUeHO MHOTMMHU HMCCIeloBaTe M1, B uactHocty, 0. Parcom:
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“...My3bIKaHT Mpex/Je BCero onupaercs Ha TPajULHUOHHO CJIO-
JKUBIIYIOCS CHCTEMY HOPM HMCMOJHEHHUST My3bIKAJbHOTO MPOU3Be-
nenus” [74]. Hekoropas yacTb 06IIHX HOPM HCMOJHEHUST HOCHT
SIBHO BbIpaKeHHbIH MHBAPUAHTHBIN MO OTHOILIEHHUIO K MY3bIKaJb-
HOMY HHCTPyMeHTapHuio xapaktep. Tak HOpMbl My3blKaJabHOH
(bpa3upoBKH, THHAMHUECKOTO U TEMIOBOTO M3JI0KEHUST MaTepH-
ana MOTYT ObITb OJIMHAKOBBIMH MJIM OU€Hb CXOKHUMH /51 TaKHUX
pPa3HbIX HHCTPYMEHTOB, KaK YeJ0BeUeCKHH roaoc, CKpUNKa, ay-
XOBOH MHCTPYMEHT MK KCcuaodoH. B yacTHocTH, nogobHble 3a-
KOHOMEPHOCTH ObIJIM BbISIBJEHBI B X0O/l€ SKCIEePUMEHTAJMbHbIX HC-
cJe/I0BaHUH, MPOBEJEHHBIX IPYMMONH MY3bIKOBEIOB MOJ PyKOBOJI-
ctBOoM A. MeHTiOKOBa [54].

B kauecTtBe undugudyanrbrolx HOPM UCNOAHEHUsL TIpeiara-
eTCsl paccMaTpPUBaTh HEKOTOPYIO “HANCTPOHKY™ Had ucmopu-
4eCKU CAOHCUBUUUMUC HOPMAMU, KOTOPbIe CBOHCTBEHHBI HEKOTO-
poMy THMOTeTHUeCKOMY HcnoaHuTento. [1o cyTu, undusudyaro-
Hble HOPMbL — ITO TOT “JIOMYCK”~ B OTKJIOHEHHWU OT OOIIHX HOPM
MHTOHUPOBAHMS, KOTOPbIH MOKET MO3BOJHUTH ceOe HCMOTHUTENb
M KOTOPbIH MOKeT “NpUHATh” cayuwatenb. Hrousudyarvrole
HOpMbL, TAKAM 06pa3oM, UMeIOT B CBOEM OCHOBAaHMHU TOT »Ke Ha-
60p pakTopoB, YTO U 0OILME HOPMbI, HO 3TH “OTKJIOHEHHS” OT
nocJeIHUX BbipabaThiBAIOTCSl caMUM HCnosHUTeneM. Uepes Ta-
KO MexaHu3M “BBejleHHsi” B MY3blKa/JbHYI0 MPAKTUKY U “(PHIb-
Tpauuu’ B Hell WHAMBUAYAJIbHBIX HOPM TPOUCXOAUT MOMOJHEHHE,
paciipenue oOIIMX HOPM HCIOJHEHHUS.

TexHonroeus 38yKouzsaeyerus — 3TO COBOKYMHOCTb TEXHHU-
YeCKHUX MPUEMOB UI'Pbl, KOTOPbIE CBA3bIBAIOT B €IUHYIO LeMb (CH-
cteMy) (pU3UOJOTHUECKHE JaHHble UeJOBeKa U KOHCTPYKILHIO
MY3bIKAJbHOrO HHCTPYMEHTA KaK (pu3uueckoro ycrpoiictsa. B
9TOH CBfI3KE MY3bIKaJbHbIH MHCTPYMEHT, Kak U Ja1060e n1pyroe
Opy/Jue, MpU3BaHHOE YCUJIUTb U PACIIHPUTH MPUPOHbIE CMOCOO-
HOCTH 4eJI0BeKa, sIBJsIeTCsl er0 0COObIM, HCKYCCTBEHHBIM “Tpo-
JOJKeHUeM ", CayKallUM JIJIsi CO3/IaHusl 3BYKOBbIX KoJieOaHui,
OTBEUAIOLIUM Clellna bHbiM TpeboBaHUusIM. ['070cOBON anmapart
yesJ0oBEKa — TOXKe OpYJMe, HO He BHellHee W HCKYCCTBEHHOE, a
BHYTpEHHee U eCTeCTBEHHOe, KOTOPOe BCerjaa ¢ ueJoBeKoM. Tex-
HOJIOTHST 3BYKOM3BJIeUEHHs] CBsiI3aHa HEMOCPEeJACTBEHHO C KOHCT-
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1. TpaguumoHHas cxema 2. OneKTpoHHas cxema
My3bIKanbHON KOMMYHUKaLMK My3bIKanbHON KOMMYHUKaLMK
1.1. Komnosutop 2.1. Komnosurtop
1.2. HOTHbIX 2.2. OneKTpoHHasA
TeKCT napTuTypa
N N
1.3. UcnonHuTenb- 2.3. MNC KoMNbTEPHOro
MY3bIKaHT MoaenupoBaHus
1.3.1. UcTtopuyecku UCMOJITHEeHUs
:20:::;:'::::"%“ & 2.3.1. NC mopenuposaxus
P : MCNONHUTENLCKUX NPUEMOB
1.3.2. UnausuayantHoie 2.3.2. NC BocnpousBeaeHus
HOPMbI UCMOSTHEHUS e ANeKIPORHON HApTUTY P!
1.3.3. TexHonorus 2.3.3. 1C ynpasneHus
3BYKOM3BNEYEeHNs ci«éfesom
1.3.4. Mcuxonorusa n
¢husmnonorusn
ucnonHurens
N
R 2 S
= 2.4. OneKTpPOHHbIN
1.4. My3blKanbHbIA <
oc (nporpamMMHbIN)
UHCTPYMEHT
1.4.1. ®yHKUMOHANbHbIE CMHTeSaTOp
BO3MOXHOCTM 2.4.1. ®yHKUMOHANbHbIE
1.4.2. AkycTuyeckue BOSMOXHOCTH
napametpb! 2.4.2. AkycTuyeckue
1.4.3. 3ByKkoBoW obpa3 napamenpsl
MHCTpyMeHTa 2.4.3. 3BykoBou obpa3
MHCTpyMeHTa
¥ 2
ocC
1.5. AKycTuyeckue [— 2.5. NC umuTtauum
CBOMCTBa aKyCTUYeCKUX CBOUCTB
nomMeLweHus nomMmeLleHus
N
2.6. CpepncTBa
3BYKOYyCUIeHuUA
N N
1.6. 3Byuawee — 2.7. 3Byvawee
npou3isegeHue npou3segeHue
N N
1.7. Cnywatens = 2.8. Cnywartens

Puc. 15. TpaauuuonHas u 3MeKTPOHHAST CXeMbl
MY3bIKa/JbHOH KOMMYHHKALHH.
[IC — aGOpeBuaTypa ca0BOCOUETAHUsl “IporpaMMHble cpeactsa’,
OC — ab606peBuatypa caoBocoueTaHust “o0paTHasl CBs3b .
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pPYKUHEH HHCTPyMeHTa U (PU3HOJOTHEH HCTIOMHUTEs, a TaKxKe ¢
MCTOPUYECKUMH U MHAUBUAYAJbHbIMH HOPMAMH HCMOJHEHUS.
Oco6eHHOCTH TeXHHUECKUX MPUEMOB UI'Pbl HA OJTHOM M TOM Ke
MHCTPYMEHTE OT/JIMYAIOT OJHOI0 UCMOJHUTEIS OT APYroro, pas-
HSITCS B MY3bIKAJbHbIX XKaHPaX, BUJOU3MEHSIOTCH CO BpeMeHeM
M C pa3BUTHEM BCeH MY3bIKaabHOU KyJabTypbl. O0I1ee e B U3-
MEHEHHUAX TEeXHOJOTMH 3BYKOM3BJe-ue-HUS — 3TO MOCTOSTHHOE
pacwupeHue Habopa UCMOJAb3yeMbIX NPHEMOB MTPbl MPHU BO3-
MOKHOH yTpaTe OTAENbHbIX U3 HUX B CBSA3M C “3aTyxaHuem’ Ka-
KHX-TO CTHJIEH MJIM KAHPOB, UJIH, HAIPUMEP, YXOJI0M M3 KU3HH
MCMOMHUTENCH, BJAAaACIOIMX UTPOH HA PEeIKHMX CTAPHUHHBIX UM
(ONBKIOPHBIX HHCTPYMEHTAX.

[Tcuxonoeus u ¢puzuosoeus UCnOAHUMEASE — CAMbBIH BaXKHbIH
1 0e3yCJOBHBIH (PaKTOP BbIPA3UTEAbHOTO UCMOJHEHUS B TPaiH-
LIHOHHOW cXeMe MYy3blKaJbHOW KOMMYyHHKalUKU. B mepBoii rnase
MCC/IeI0BAHUSl Mbl y2Ke Kacaauch 3TOT0 BOMpoca, OTMeuas CJI0XK-
HYI0 CTPYKTYPY MCHXOMOTMUECKHX U (PU3HOJOTHUECKHUX Tpollec-
cOB, o0ecrneuynBalOUUX MPOLECC MY3bIKaJbHOTO MCMOJHEHHUS.
[leHTpanbHoe MeCTO B 3TUX Mpolleccax 3aHumaer “pabora co
3BYKOBbIMU 06pa3amMu” — ¢ TeMH, KOTOpble CYLLECTBYIOT B CO3Ha-
HUM, KAK HEeKHe TaJOHbl M1eaJbHOr0 UCTOJTHEHUS, COOTBETCTBY-
IOllMe UCTOPUYECKUM W MHAUBUAYAJbHbIM HOPMaM; U C TEeMHU
peasbHbIMU, KOTOPble BOCIPUHUMAIOTCS U TPeOYIOT MpUBeLeHUs
B COOTBETCTBHE ¢ “HjeanbHbIMU”. [Ipu Bcell ca10:KHOCTH 3TOrO
npoiiecca, B TakoOM aHaJjiu3e 3BYKOBbIX 00pa30B MO3T uesoBeKa
MOKeT ObITb pacCMOTPEeH KaK aBTOMaTHueckasi cucrema yrnpas-
JIeHUsl, uMeroulast peanvHolli 06vexm, NojiBepraeMblili uamepe-
HUI0, udeanbHolli 06veKm, CayKalluil 3TaJ0HOM, U pASHULY —
OTJIHUHE MEXKY 3TUMHU ABYMS 0ObeKTaMu. 3ajaua CUCTeMbl —
MPOBECTH CpaBHEHHE U BbIIAaTb KOMaH/bl yIpaBJ/JIeHHUs HAa yCTpa-
HeHUsl OTIHYMH B peanbHOM oObekTe. KpuTepusiMu BblpasuTesnb-
HOT'O UCMOJIHEHHUSI B 3TOM cJiyuyae SIBASIOTCS UeanbHble oOpa-
3bl B CO3HAHUHU UcnoaHuTeas. [IpumeuarenbHo To, UTO MOATO-
TOBJIEHHBIH CaAylIaTenb “MpoKUBaeT OueHb CXOKHUH Mmpouecc
BO BpeMsl MPOCAYIIUBAHUS MPOU3BENEHHUs], CPAaBHUBAS peasib-
HOe MCMOJHeHHe U HEKOTOPbIH MaeanbHbl 3TAS0H, HMEIOLLUICS
B ero cogHaHuu. Ho, B oTaMuue oT ucnoaHuTe N s, y Cayliarte-
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JIsl HeT HeOOXOJAMMOCTH U BO3MOKHOCTH KOPPEKTHPOBATh pe-
aJbHBIH 00pas.

[IpuHIMTIMAJIBHBIM SBJASIETCS TO, UTO “CpaBHEHHE” BBIMOJ-
HSIeTCSl UeJOBEKOM — MCMOJHHUTENEeM HJIH CayliaTeseM — He
TOJIbKO Ha OCHOBE KaKOTro-TO €IMHOro 1mabaoHa-o6pasa KOHKpeT-
HOTO MPOU3BEACHUS UM CTHJS, MaHephl, a Ha OCHOBE OOLIUX H
VUHMBHUYaabHbIX HOPM. MIHBIMU c/IOBaAMH, B CO3HAHUN MY3bIKaH-
Ta MOXKeT U He ObITh UAeaJbHOr0 06pa3a TOH Mbechl, KOTOPYIO OH
cayliaeT B JaHHbIH MOMEHT, UM KOTOPYIO OH COOMPAeTCsl HCMOJ-
HUTb. Ho o6uine nmpencraBaenusi 06 HHTOHAILMOHHBIX HOPMax
MO3BOJISIIOT €My CPaBHUBATh, OLLEHUBATH TO, YTO OH CJIBILINT JaxKe
B MepBbIH pas3, UM MPEeACTaBIATh TO, KAK MPOU3BEIEeHHE 10JIK-
HO 3ByuYarTh ellle 10 TOro, KaK OH €ro UCTOJHHUT.

[TonsiTHO, 4TO BCe BbIeAEHHbIE HAMH (PAKTOPbI, OTHOCSIILIH-
ecst K KoMmnoHeHTy “1.3. Mcno/HUTeIb-My3bIKaHT HAXOAATCS B
TECHOM B3aMMOCBS3H M He CyLLeCTBYIOT HE3aBHCHMO JPYyr OT
apyra. Uto ke u3 3TUX (paKTOPOB MOKeT ObITh peaau30BaHO B
KOMMBIOTePHOH CUCTEMe?

B cootBetcTByIO1IMIT GJOK 37€KTPOHHOH CXeMbl KOMMYHHKA-
LMK BKJIIOUEHO TpU cocTasastomux: “2.3.1. [IC monenuposanus
UCMOMHUTEAbCKUX npueMoB”, “2.3.2. [1C BocnpousBeieHuUs seK-
TpoHHOH napTutypbl” u “2.3.3. [1C ynpasaeHust cuntesom”. B
CBSI3M C 3a/lauaMK HACTOSIILETO UCCIeI0BaHUsl Haubosee BaKHbIM
MpeiCTaBAsIeTCs TIePBbIl KOMIIOHEHT — npoepammuoe obecneue-
HUue MO0eAupOBAHUS UCNOAHUMENbCKUX npuemos. ViMeHnHo B
HeM J0J2KeH ObITh peasiu30BaH MpeaaaraeMblii HAMH METOJ MO-
nenupoBanus. Jlpyrue cocTaB/siiolliie 0Ka3blBalOTCS T0CTATOU-
HO XOPOILIO pellleHHbIMU NpoOJeMaMu U MpecTaBaeHbl Pa3Ho06-
pasHbIM MPOrpaMMHBIM OOecrieueHueM, oblilee peacTaBaeH1e O
KOTOPOM OblIO 1aHO BO BTOpo# raase. [IC socnpoussedenus
INEKMPOHHOI napmumypol — 3TO PACCMOTPEHHbIH HAMU THI
nporpammHoro obecredyeHusi, HagpiBaemblii MIDI cekBencopsl,
a [1C ynpasaenus cunme3om — 4acTb nporpamm, obecrneunBa-
[ollasi yrnpapJeHue MPOIeCCOM CHHTe3a 3ByKa, a B HEKOTOPBIX
caydasix U caM CHHTeS3.

OueBHHO, YTO COCTABJSIONLAS MEKTPOHHON cxeMbl “2.3.1.
[1C MonenupoBaHUsl UCMOMHUTEILCKUX TTPUEMOB” JI0KHA B3SITh
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Ha ce0s1 HeCKOJIbKO (PYHKIHH, OTMEUEHHbIX B TPAaJUIIMOHHON cXe-
Me M OTHOCAUIMXCS K KoMToHeHTy “1.3. McrmomHuTe b-My3bi-
kaHt”: “1.3.1. MUcToprueckn coKuBIIMECS HOPMbI HCTIOJTHEHUS
“1.3.2. UnnuBuayanbuble HopMbl uenonHenus”, “1.3.3. Texnomo-
rusi 3Bykoussseuenus” u “1.3.4. [lcuxomorus u ¢pusnosorus mc-
noanutenss’. Ho mpencraBiasieTcs, 4To HU OAMH U3 (AKTOPOB,
CBSI3aHHBIX C JKMBbIM MY3bIKAHTOM-UCMOJHUTENEM, HE MOXKeT
ObITh a1€KBATHO MpPeJACTaBJ/ACH B BU/Le KOMIbIOTEPHOH MOJE/H.

CaMbIM MPOCTHIM M3 HUX BUJUTCS MEXHOA02USL 38YKOU3BAE-
4enus, KoTopas MorJaa Obl ObITb OMUCAaHa, KAK ONpeieJeHHbII
Ha6op npasua. Takoir Hab0p Mor Obl ObITb COCTABJEH JJIsT TOTO
WJIH MHOTO MY3bIKaJbHOTO MHCTPYMEHTA, OJIHAKO, caM Mo cebe OH
He mpejacTaB/asgeT OOMbIIOH LIeHHOCTH, MOCKOJAbKY OCTaeTcs OT-
KPbITBIM BOMPOC O MPUMEHEHUHU MPHUEMOB 3BYKOU3BJCUCHUS B
COOTBETCTBUHU C MY3bIKA/JIbHBIM KOHTEKCTOM. A 3TO JOJIKHO OT-
penensiTbcsl MCTOPUUECKUMHU M UHAMBHAYaJbHbIMU HOPMaMHM HC-
MOJHEHUS.

BrniosHe BO3MOXKHO, UTO B BHJ€ KOMMbIOTEPHOH MOJeaH C
HEKOTOPbIM MPUOJIUKEHHEM MOTJIH Obl ObITh MpPeACcTaBaAeHbl (U-
3UOJIOTHUYEeCKHe MapaMeTpbl THIOTeTHYECKOro My3blkaHTa. Takas
MoJeb Oblia Obl MoJe3Ha, Kak cnocod “orpaHudyeHuss” ynpas-
JISIIOLLUX BO3/1EHCTBUH, MepenaBaeMbIX OT KOMIbIOTEpa B CHHTe-
3aTOp B Mpollecce CHHTe3a; HanpUMep, — MaKCUMaJJabHOE UHCIO0
3BYKOB B 3aBUCUMOCTH OT UX KOMOWUHAUMUH /15 KAaBUIIHOTO HH-
CTPyMeHTa, MaKCUMaJibHasi ¥ MUHUMaJbHAasl CHJIa HaXKaTHs Ha
KJaBUIY, MAaKCUMaJbHOE YHUCJAO YyAapOB B €IUHUILY BPEMEeHH,
UM MaKCHMaJbHasi MPOJLOJKHUTEIbHOCTb 3BYKa JJIsl 1yXOBOTO
MHCTPYMEHTa U TOMY MOJ100HOE.

B uenom ke, co3nanue KOMObIOTEPHbIX MOJeeH, COOTBET-
CTBYIOULUX (paKTOpaM, CBI3AHHbIM C “JKHBbIM~ HCMOJHUTENb-
CTBOM, — Upe3BblUallHO CJ0XKHAs 3ajaua, BO3MOKHO He peliae-
Masl yAOBJAETBOPUTEAbHO HA JaHHOM 3Tane pa3BUTHUS HAYKH.
Takoe MonenupoBaHue npeanosaraetT Hajauuue 6e3ynpeuyHoro
OMUCAHUS MpoLlecca MY3bIKaJbHOIO UCTOJHEHHUSI U My3blKaHTa-
MCTIOJHUTEJIsI, KAK €ro TJIaBHOH 4acTu. A 3TO onmucaHue HeBO3-
MOKHO 0e3 TJTy6OKOro U BCeCTOPOHHEr0 aHa/Mnu3a SIBJACHUST MY3bl-
KaJIbHOH BbIPa3UTENbHOCTH.
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B nonoOHbIX caydasx, KOTOpble 4aCcTO BCTPeUAloTCs B pelle-
HHMHU MPUKIAHBIX 33/1a4, B HAYKe XOPOLLIO 3apeKOMeH10BaJ1 cebs
MOJX0J, KOTOPbIH ompejensercd Kak memod cmpykmypro2o
CUHmMesa WKW aHaAu3-uepes-cunmes. B KOHILe KOHLOB, MO3HAHHUE
(aHanu3) MOCpPeACTBOM MOJETUPOBAHUS (CHHTE3) — 3TO TO, UeM
npupojaa Hajenauna yesnoseka. [To cmoBam Bbinaouierocs oreye-
CTBEHHOr0 ncuxoqora u neparora B. JlaBbiaoBa, anaaus-uepes-
cuwme3 — 3To “OCHOBHOH HepB mpouecca MblaeHUs... OObeKT
B MpOLIeCCe MbIIJIEHUS BKJIOUAETCH BO BCE HOBbIE CBA3M U B
CUJIY 3TOTO BBICTYyMaeT BO BCE HOBBIX Ka4eCTBAX, KOTOPbIe (PHUK-
CHPYIOTCS B HOBBIX MOHATHAX; U3 00bEKTa, TAKUM 00pa3oM, Kak
Obl BbIYJIEHAECTCS BCE HOBOE COJeprKaHMe: OH KaK Obl MOBOPAUH-
BAeTCsl KaKAblH pas APyroi cBoed CTOPOHOH, B HEM BBISBAAIOTCS
BCce HOBbIE cBoHicTBA” [34].

AHanruz-uepes-cunmesa noapasymMeBaeT u3yueHue o0beKTa
yepe3 co3llaHue ero UCKyccTBeHHOH monaenau. [Ipuuem, nsbpas
3TOT MYThb, Mbl Yallle BCEr0 He CMOXKEM BKJIOYHTb B 3Ty MOJE/b
BCE KOMIMOHEHTBI, COOTBETCTBYIOIHE peaqbHOMY 00beKTy. Tor-
Jla MOXKeT JIH MOJeJHpPOBAHHE CAYXKHUTb aHAJNH3y PeasbHOro
00beKTa, a ec/Iu MOXKeT, TO B Kakoil creneHn? OTBeT Kaxercs
BIOJIHE OUEBHHBIM: BCe 3aBUCHUT OT CTeNeHU NPUOIHKEHUsT MO-
Jle/IM K peaslbHOMY 00beKTY, TO €CTb OT C/J0KHOCTH CaMOH Moje-
au. Kak ormeuan P. 3apunos “OnHUM U3 MeTO0B 0ObEKTUBHO-
ro Mo3HaHUs 3aKOHOB MPHPO/Ibl, U B YACTHOCTH M3YUeHHs MpoLec-
COB TBOpPUECTBA, MOATBEpPXKJAEHHUS THUNOTe3, SBJAsETCH
MOJeJMPOBAHHE T€X UJIM HHBIX CTOPOH, 9JI€MEHTOB UJIH Pe3yJb-
TATOB THUX MpoleccoB...” U aaJjee: “Ecau crenenb npubdamxe-
HUSl HeY/J10BJIeTBOPUTE/NbHA, MPOUCXOUT JaJbHellllIee CoBeplleH-
CTBOBAHME MO/Ie/IH, YTOUHEHHe MPUHLHUINOB ee (PYHKLIHOHUPOBA-
HUS TyTeM MPOBEPKH OUepPeJHbIX FMIOoTe3 U 10raaok” [38].

Hackonbko naHHBIF MeTOA MPUMEHUM B pelleHHH Hallel
3a/auu — MOJIeIMPOBAHUY BbIPA3UTEIbHOIO UCTIONHEHHUS], TPUHU-
Masli BO BHUMaHHe HeBePOSITHYIO CJA0XKHOCTb sIBJ€HUS BbIpas3u-
TeJbHOCTH? BUAKMMO, TONBKO MPOBEpPKA yKa3aHHOrO MoJAX0/4a Ha
NpaKTHKe MO3BOJIUT 1aTh OTBET Ha MOCTaBJAeHHbIH Bonpoc. On-
peaeseHHble HaJexK/bl HA MOJOXKUTEIbHO® pelleHHe 3a7auu
J1al0T BbICKA3bIBAHUSI HEKOTOPbIX HCCAe0BaTeNeH, CTABUBILNX
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CBOE€H Llebl0 MOUCK MYTH K BbIABJICHHIO 3aKOHOMEPHOCTeH B
MY3bIKaJbHOM MCIOMHEHHH M MOJEAHPOBAHMIO Mpoliecca UCroJ-
HEHHS C MOMOILbI0 KOMIbIOTEPA.

Tak I'. Bunmep (Widmer, G.) B pa6ore “MonenupoBanue
panMoHa bHON 6a3bl My3blKaJbHOH BbIPA3UTEABHOCTH OTMeua-
et: “...I1poTHBONOMOKHO OOIIENPUHSATOMY MHEHUIO, BbIPA3UTENb-
HOCTb He SIBJSIeTCS HEeMOCTUKHMMbIM, HEOObICHUMBIM, “XyI10Ke-
CTBEHHBIM” (PEHOMEHOM, KOTOPbIH TPUXOAUT U3 TOHKHUX cdep.
HanportuBs, ee MOXKHO UaCTHYHO MPOCJEAUTb B CTPYKTYPHOM
MPOSIBJCHUH MY3bIKaJbHOTO UCMOJHEHUS U B OCMBICJICHHH HCIOJ-
HUTeaeM 3THX CTPpYKTyp” [169]. M namnee: “...MHorne acneKkThl
BbIPA3UTENBbHOCTH MOKHO OOBSACHUTb CChIIKOH Ha OCHOBHYIO MY-
3bIKaabHy0 CTPYKTYpy [169]. [TomHOCTBIO COrMacuThCst ¢ 3TUM
BBICKA3bIBAHUEM TPYJHO. TO, UTO BBIPA3UTENBHOCTb HCIOMHEHHS
B O0JibllIel cBOeH 4acTH 00yc/a0BAeHa CyOBEKTUBHBIM (PaKTOPOM,
JlesaeT Kak aHamlus, Tak M MOJeJHpOBaHKe mpolecca Bblpasu-
TeJbHOCTH Upe3BbluaiiHO CA0KHOH 3anaueii. M ennHcTBeHHBIM
“MOCTHKOM”, MOJAXOA0M K €e pelleHHI0 MOKeT JeHCTBUTeNbHO
SBJASATLCS aHANU3 CMPYKMYPbL MY3bIKAALbHOCO UCNOAHEHUSL. A
9Ta CTPYKTypa MpeacTaBiaeHa HEeMnoCcpeaCcTBEHHO MYy3blKaJbHON
NapTUTYPOH.

Awmepukanckuii yuenoit M. Knaiine (Clynes, M.) B onuca-
HUM CBOEro MOJX0/a yKasblBaeT ciaeaylolee: “..u3o0peteHue B
OCHOBHOM OTHOCHMTCSl K TeXHUKE MAaHUMYJUPOBAHUS HOMUHAMb-
HbIMH HOTHBIMHU JIVIHTEIbHOCTSIMU B MY3bIKaJbHOH MapTUType MO
OTHOLIEHHIO K aMIJIMTY/IHbIM KOHTYpaM MHJIMBUAYAJ/JbHbIX TOHOB,
OTHOCUTENbHOH I'POMKOCTH Pa3JHUYHbIX TOHOB, €KUM U3MEHEeHH-
SIM MPOJOIZKUTEIbHOCTH TOHA U IPYTUM OTKJIOHEHHUSIM OT HOMH-
HaJbHOH JJUTENbHOCTH M BCE BMECTE 3TO COCTABJSIET IKCIpec-
CUBHble MUKPOCTPYKTYPbl My3biKu.  [109]. Kak BuaHO U3 npu-
BeseHHoro ¢pparmenrta, M. Knaiine, takxke kak u ['. Buamep,
yCMAaTPUBAET BO3MOKHOCTb TOCTHKEHUSI MY3bIKAJbHON BbIpa3u-
TeJbHOCTH TMPHU UCMOJHEHUH MOCPEJICTBOM U3MEHEeHHs psifa “Ho-
MHUHAJbHBIX" MapaMeTpoB, “coaepKHILUXCA™ B MapTUType —
JTUTebHOCTEH, aMIJIUTY/L U TTPOYHX.

Takum oOpaszoM, yKazaHHble aBTOPbI MpeanoaarakT, uTo
6a30i 1151 MOEMPOBAHUST UCTIOJTHEHUST MOKET SIBJASTHCS MY3bl-



130

KaJbHasi MapTUTypa, KOTopas 10/MKHA ObITh MHTEPNPETHPOBAHA
KOMTbIOTepHOH mporpamMmmoii. O6 stom ke roBoput u [0. Parc:
BCMIOMHHUM Yy2Ke TPHBEEHHOE BbICKA3bIBaHHE HCCJEA0BATENS
“...HOTHBI# TEKCT SIBJsIETCS MPEKPaCHbIM KBAa3HOOBEKTOM; MO
HEMY MOXKHO MHOTO€ y3HaTbh 0 My3bike” [74]. UubIMuU cioBamu,
B HOTHOM TEKCTe, MpeACTaB/asolneM “CTPYKTYyPYy My3bIKH ™, CO-
JIepKUTCS MHOTO€ O TOM, KaK 3Ta My3blKa JI0JI2KHA ObITh ChIrpa-
Ha. [TonoOHbIil B3rasia pasnensieTcss U APyruMH Mccae10BaTel s
mu [82; 102; 117; 118; 130; 131; 140; 148; 150; 164].

UTo Ke MOKeT JiexKaTh B OCHOBE KOMIbIOTePHOH HHTEpTpe-
TallUM UCTONHEHUS MY3bIKH, UM — KaK B CHCTEMe 3JeKTPOHHOH
KOMMYHHKAlLUH peanu3oBaTh BUPTYaJbHOTO HCMonHUTENs? B
ob1IeM BUe MOJAX0J K pelleHHI0 Halllel OCHOBHOH 3aaauu Obla
y2Ke BbICKAa3aH B MEPBOH TJIaBe: 8 CNeyUAAbHOU 4eN08EK0-MA-
WIUHHOLL cucmeme aKkcnepm JOANeH UMENb 803MONCHOCTL -
exkmusroeo so3delicmaus Ha xapakmep KOMAbIONEPHO20 UC-
noauenus. Toraa 1Jsi MOJEIUPOBAHHUS TIPOLleCCa UCTOMHEHUS Mbl
OyaemM UMeTb caeayloliee:

a) 3JIEKTPOHHYIO TTAPTUTYPY;

6) nporpamMmmHoe obecneuenue (I1O) komnbloTepHOro Moe-
JIUPOBAHUS UCTOJNHEHHUS, TTO3BOSIOIEee BBOJAUTh B MAPTUTYPY
HeOOXOIUMble HCTIOJTHUTENbCKHE HI0OAHCHI;

B) 9KcrepTa, 0OecrneuynBalollero COOTBETCTBHE BBOJAUMbIX
HIOAHCOB OOILIUM U MHUBUAYaJbHBIM HOPMAM HCIOJHEHHUS, TeX-
HOJIOTHH 3BYKOU3BJI€UEHHUS], TICUXOJOTUH U (PU3UOJOTUH UCIIOTHHU-
Tess (cM. puc. 16).

MO komnblOTEpHOro
MogenupoBanua |~} Cuntesatop
UCNONHeHus

OnekTpoHHasn
napTutypa 9

ocC

SKCNEPT <—<(( (

Puc. 16. CTpyKTypa uesoBeKO-MallHHHONH CHCTEM bl
MOJIEJTUPOBAHUS HCIOMHEHHUS.
OC — abG6peBuatypa caoBocoueTanus “oOpaTHas cBsidb”
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Kak yxe oTmMeuanoch, MMEHHO Ha/JHUMe SKCMepPTa, MOXKET
MO3BOJIMTh PeaTn30BaTh (haKTOPbI, MPHUCYILIHE XKUBOMY HCTOJHE-
HUIO, U TAKUM 00pPa3oM BBECTH B CXeMY 3JIeKTPOHHOH MY3bIKaJb-
HOM KOMMYHHKAIUK “KPUTEPUH BbIpasuTebHOCTH . OTAHUNSA Ke
3JIeKTPOHHOH M TPAJAMLUOHHON CXeM COXPaHSIIOTCS B TaHHOM CJIy-
yae MOJMHOCTbIO. B 371eKTpOHHON cXeme uesoBeK-3KCnepT, MNpHu-
CYTCTBYS Ha 3Tare OTJaAKH aJATOPUTMOB UCMOJTHEHHS], HE UCTOJ-
HSIeT TIPOU3Be/IeHHe, a JHIIb BHOCUT KOPPEKTHBbBI B HCMOJTHUTEb-
CKYIO MOJIe/JIb, KOTOpasi 3aTeM (PYHKIIMOHUPYeT 6e3 ero yuacTHsl.

Crnenyer moauepKHyTh, uTo oOpartHas cBsidb (OC) B BuIe
sKcrepra (PyHKILMOHHPYET B CHCTEMe TOJbKO B Mpolecce OT/1al-
KW HCTMOJHUTENbCKOH MoJe . ['unoreTnuecku, aisi Kax a0l KOH-
KPETHOH 3JeKTPOHHOH MapTUTYPbl IKCTEPT MOXKET 100MBATHCS
u0eanbHO2O UCNOAHEHUS, CO3/l1aBasi B Mpollecce HACTPOHKHU CcHC-
TeMbl KOHKPETHBIH aMrOPUTM — YHUKAAbHYIO UCNOAHUMEAbCKYIO
modeas. Ho 3ateMm, Korja oivH TUMOBOH alTOPUTM BhiOHpaeTcs
17151 1aJbHeNIIero UCrnonb3oBanus 6e3 yuacTHusi 9KCrnepra, CHCTe-
Ma yxKe He MOXKeT rapaHTHPOBATh HA€aJbHOTO HCMOMHEHUS. DTO
OUEBHJIHO, MOCKOJIbKY HAJUUKe B CHCTEMe KCIepTa MpeBpallaer
9JE€KTPOHHYI0 CXeMY MY3blKaJbHOH KOMMYHUKAIUH, MO CYyTH, B
TPaJAMLHUOHHYIO, C TOH JIUIIb Pa3HUIEH, UTO MY3bIKAHT-UCIIOTHH-
Teb 3aMeHsIeTCsl My3bIKAHTOM-9KCIIEPTOM, @ aKyCTHUECKHH HH-
CTPYMEHT — 3JIeKTPOHHBIM HHCTpyMeHTapueM. PaccMoTpum
9TOT BaXKHblil MOMEHT GoJiee TeTasbHO.

B uem nmpuHuMnuaabHOE OrpaHHUeHHe, HeJOCTATOK BhIOpaH-
HOr0 HAMH MOJX0/a U MOoUeMy TpeaaraemMasi yCaoKHeHHas cxe-
Ma 3JeKTPOHHOH KOMMYHHMKAIIMHU, BKJAOUaiolasi B cebsi mpo-
rpaMMHOe obecrieueHrue MOJIeIMPOBAHUS UCTIOJTHEHHUS], HE MOXKET
B JIefiCTBUTENBLHOCTH COOTBETCTBOBATH TPAAUIIMOHHON cxeMe?

Jleso B TOM, UTO B CpPaBHEHUHU C TPAJULHUOHHOH CXeMOii, B
3JEKTPOHHON HeT HU ofHOH oOpaTHOH cBa3u! Uro o3Hauator 06-
paTHble CBSI3U B TPaJAUIIMOHHON cxeMe? Bce oHU 0OycioBeHbl
CrMOCOOHOCTBIO UCTOMHUTEJNST BOCIPUHUMATD U UYBCTBOBATD.
Mo2kHO 6bl10 Obl CKa3aTh, YTO KOMIBIOTEP “He MOXKET UyBCTBO-
BaTh’ . DTO BIIOJIHE BEPHOE 3aMeUuaHHe He HMEeeT, OJJHAKO, CMbIC-
Jla — uToObl UyBCTBOBATb, HAJI0 BOCIPUHUMATh. KommnbloTep, no
CYyTH, “He CJBIIUT W HE MOXKET CJAbIIIATH TO, UTO UCMOJHSIET.
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CJIOKHOCTb U COBEPIIEHCTBO HCMOMHUTETbCKOH MOJIENH, TOCTH-
raemble B pe3yJibTaTe OTJAAJKU ee 3KCMepToM, OyAyT, HECOMHEH-
HO, OKa3bIBaTb HEMOCPEJCTBEHHOE BAUSIHUE HA pe3yJabTaT pabo-
Thl BCe cucTeMbl MofeaupoBanus. Ho M0xKHO /M B KOMMbIOTEP-
HYIO MOJleJlb BBECTH B MOJHONW Mepe Te mapameTpbl U yCJAOBUS,
KOTOpbIe sIBASIIOTCST 6A301 A5 My3bIKAHTA-UCTIOIHUTEJS, TO €CTh
BCE TO, UTO CBSI3AHO C OOLIMMH U MHAHUBUAYAJbHBIMHU HCTOJMHU-
TEJTbCKUMHU HOPMaMHU, MICUXONOTHEN U (PU3HOJOTHEH MCTIOTHUTES?

Cxopee Bcero, HeT. McnonuuTtenbckas Mojienb 0Ka3biBaeTcsi
JIUIIb KOHEUHbIM HAOOPOM UabAOHO8, OMPAXCAIOWUX Hauboree
obuwue npasusa uwmepnpemauyuu HomHo2o mexcma. Y1 atu
ma6a0Hbl OyyT MPUMEHEHbl KOMIbIOTEPOM COBEPILIEHHO MeXa-
HUCTHYHO, KaK U nojobaeT maumuHe. B TaKoM KOMNbIOTEPHOM
npoiiecce MOACAUPOBAHUS 1O ONpeaeneHnuio OyAyT OTCYTCTBO-
BaTb OUeHb MHOTHE M MPUHIUNHAAbHbIE PAKTOPBI, HMEIOLIHE
MEeCTO MPH >KUBOM HCMOJHEHUHU: OTCAEKHUBAHUE MaaHa MPOU3Be-
JIeHHsT ¥ MapaJiyiesbHoe BOCIPOU3BeeHHe ero B CO3HAHUH, Mpe/l-
CKasaHue JanbHeHIlero pa3BuTHsl My3blKH, COMOCTABJEHHE 3BY-
yalero U Boob6parkaeMoro, nepeHoc IMOUUOHAJLHOTO MJaaHa B
ucnonnenue. Hapsiny ¢ aTum 6yaeT HeBO3MOXKHO: orepaTHBHOE
NPUHSITHE pellleHUsl O XapaKTepe UHTepIpeTallu, onepaTUBHbIH
KOHTPOJIb MapaMeTpoB MCMOJHEHHUS MOCPEACTBOM CJYXOBOTO,
3PUTEIbHOrO U TAKTHUALHOIO BOCMPUSITHS, OlleHKA 0OCTaHOBKH —
aHaJ/ U3 NeHCTBUI AupHKepa, IPYruxX My3blIKAHTOB, PeaKIMU Cay-
wateneid. To ecTb Bce To, uTo obecneynuBaeT B TPaAULLMOHHON
cxeme psiJi BaxKHbIX 0OpaTHbIX CBsi3el, 6€3 KOTOPbIX Heb3sl Mpe-
CTaBUTb BbIpa3uTeIbHOE UCIOJHEHHE.

Ha uto ke Mbl MOKeM pacCuMTbIBATb B Ccjayuae peasu3alliu
KOMIbIOTEPHOTO MOJeAUPOBAHUS UCMONHEHHUS M0 NpeaaraeMon
HaMu cxeme? Bo-nmepBbiX, Mbl, BAAUMO, CMOXKeM “0KHUBUTb”
3JeKTPOHHYI0 MAapPTUTYPY B TOH Mepe, B KaKo# Oy/leT oTaaKeHa
KOMTbIOTepHAs MOJeJMb HCTOJHEeHUsI. BO-BTOPBIX, Mbl MOMTYUUM
HEKOTOpble popMaJsibHble CBeeHHS O BIPA3UTENbHOM MCIOJHE-
HUM, KOTOpbIE MOSIBATCS B Mpolecce CO3/aHust U OTAAKH KOMIb-
I0TEPHOH MOJeNH IKCMEePTOM. Xy10KECTBEHHbIH YPOBEHb MOJY-
YEHHOTo pedyJ/bTaTa Oy1eT 3aBUCETb OT TOTO, B KaKo# Mepe uc-
KYCCTBEHHbIH 00beKT OyJeT COOTBETCTBOBATH TMIIOTETUUECKOMY,



133

uaeanbHOMy UcnosHeHnio. Cama ke OlleHKa Xyl102KeCTBEeHHOro
YPOBHS, KaK MPOoLecC MCUXOJOTHUECKUH MO CBOCH CYTH, B MOJHOH
mMepe onpeaensercs 3HaueHueM AUddepeHHaabHbIX TOPOroB
BOCMPHUSATHS (CM. BO BTOPOH TyiaBe).

MBI CKJIOHSIEMCS K TOMY, UTO Jlazk€ MUHUMAJbHO YCMellHble
pe3y/abTaThl B MOJAEJIUPOBAHUM MCIOJHEHHUS, MO3BOJSIOILIHE
“BIOXHYTb KH3Hb" B KOMMbIOTepPHbIE MY3bIKaJbHbIE TEXHONOTHH
M 1aTb HOBble (pOpMaJibHble CBEACHHUS O BbIPA3UTENBbHOM HCMOJ-
HeHHH, Oy1yT NpPeACTaBIATh OOMbIIYIO LEHHOCTb, KaK /I MYy3bl-
KaJbHOW HAyKH, TaK W AJ5 MYy3blKaJbHOH npakTHku. Ecau xe
MpeIJIOKeHHbBIH MOAX0 MO3BOJUT MOJAYUUTh pe3yJabTaT, Korjaa
MUCKYCCTBEHHbIH 00beKT OyaeT MpUOJUKATHCS K HA€aJbHOMY
HACTOJBKO, UYTO Pa3HULA MEXK1y HUMH OKaKeTcs MeHblle, yeM
quphepeHunaabHbIi TOPOT BOCIPUATHS, TO 3TOT METOJ MOXKHO
OyneT cuuTaTh 3(PHEKTUBHBIM MM J1axKe PEeBOJIOLUHOHHBIM, MO
KpalHeld mMepe, /s ero MPUMEHEeHHUs B JeKTPOHHBIX MYy3blKaJb-
HbIX TEXHOJIOTHUSIX.

B 3TOM OTHOLUEHHH He/Ib3s COrIacUTbCs ¢ OoJee YeM OCTO-
poxHoil no3uuuein I'. Buamepa, (Widmer, G.) ormeuatoiiero
caenytooulee: “B KOHEUHOM HTOre SICHO, YTO XYJ0KECTBEeHHbIe
pacueTbl He UTPAIOT POJIH... DTO UUCTO “pallHOHAJbHbIE” KOMMO-
HEHTbl MOJIEJIUPYEMOTO HCKYCCTBA, U Pe3yJbTaThl A0JKHbI pac-
cMaTpuBaThes B TakoM Katoue” [169]. Ecau cioxHOCTb 1 coBep-
IIEHCTBO KOMMbIOTEPHON MOJ€eNH, TO eCTh ee “pauuoHaabHble”
KOMIOHEHTbI ', PU3BaHHble MPUOJU3UTDH €€ K HeaJbHOMY 00beK-
Ty, MTPUBELYT K TAKOH CUTyalllMH, KOrjia MoAroTOBJAEHHbIH cayllia-
TeJb y2Ke He CMOKeT YJOBUTb PA3HUILY MEKAY UCKYCCTBEHHbIM
00bEKTOM W €ro peajibHbIM MPOTOTUIOM, TO MaJo KOro Oynaet
MHTEpecoBaTh — MPUHUMAJUChL “XyJ0KECTBEHHbIE pacueTbl’” BO
BHUMaHHUE UJIH HET.

YesoBek oueHb OepeKHO OTHOCUTCSl KO BCeMY, UTO CBSI3AHO
c ero yyBctBaMu. M oH yacrto ouryuiaer 1MckoMpopT yxKe npu
MBICJIH O TOM, UTO €ro YyBCTBA MOTYT ObITb BbI3BaHbl HE OPUTH-
HaJbHbIM 00'bEKTOM, a JHULIb €ro Konueh, Ui npororunom. Ho
CTOUT COIIACHUTBHCS, UTO KOMUS MM MPOTOTUIT MOTYT HACTOJMbKO
OJIM3KO COOTBETCTBOBATH OPUTHHAJY, UTO TOJAbKO JHIIb €IMHUIIAM
13 npodeccuoHaNbHbIX LleHUTeNel 3Ta pa3dHuia OyaeT 3aMeTHa,
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a y Bcex OCTaJsbHble cayluaTenell (WM 3puTeneil), Kak OpUrHHalI,
Tak M Konus OYAYT BbI3bIBATb COBEPILUEHHO OJMHAKOBbIE UYB-
ctBa. [IpaBunbHee OyaeT ckazaTb — ucmurHoble uyBcTBa. M3Be-
CTHO, UTO BCE OPraHbl YyBCTB UeJ0BEKA, BCE €ro aHa/au3aTopbl
paboraioT mo cxoxkuMm cxemaMm. CTOUT JIH BOCTPHUSITHE MY3bl-
KaJbHBIX 3BYKOBBIX 00OBEKTOB BbIACJAATL B COBEPLIEHHO OCOOLIH
knacc? Kak ormeuaer E. ['ypenko, “...co3nanHas KOMIO3UTOPOM
MY3bIKa MPOA0KAET KUTh CBOeH “coOCTBEeHHOH~ KH3HbIO. OHa,
CJOBHO TAaWHCTBEHHOE MHOTOJHMKOE CYLLeCTBO, KaK Obl 3aHOBO
pOXKIaeTcss B pasJMUHbIX MUCMOMHEHUsX...” [33]. dTo neficTBU-
TenbHO Tak. M Torna, ckopee Bcero, KpUTEPUH OLLEHKH “pas3Hu-
bl MEXK1y MPOTOTHUIIOM U OPUTHHAJOM, B TIPUHILUIE, HE MOTYT
ObITb OUE€Hb CTPOTMMH JIJI1 MY3bIKAJbHOIO MPOU3BECHHUS, Be/lb
OHO CYLLECTBYeT He KaK eJIMHMUHbIH oOpasell, a Kak co80KYyn-
HOCMb MHOMcecmea unmepnpemayuti. Cama npupoaa My3blKH, ee
BAPHATHUBHOCTb, a0CTPAKTHOCTb, “BHEMPEAMETHOCTb, AOJKHBI
MOATAMKUBATb HAC K 9TOMY BbIBOLY. TaK UTO HaM He CTOUT OOSATb-
Csl IOCTHIKEHHUST “Xy102KeCTBEHHOT0” pe3yJ/bTaTa MpH HUCMOIb30-
BAHUU KOMIBbIOTEPHOH CUCTEMbl, MOJEIUPYIOLLEH MYy3bIKaAbHOE
ucnosiHenue *. Takoil pe3ysbTaT BMOJMHE BO3MOXKEH, B OCHOBA 3TOTO
BbIBOJlA — MPUPOILA MY3bIKH U UeJOBEUECKOr0 BOCTPUSITHS.

J1s ocyllecTBAeHUSI MeTOAa MOJACAUPOBAHUS B Mpeso-
JKeHHOH HaMHU 3JeKTPOHHOH cxeMe My3blKaJbHOH KOMMYHHKA-
MU J10J12KeH ObITh peasii30BaH TaKOH 3JeMeHT, Kak npoepamm-
Hole cpedcmaa MOOeAUPOBAHUL UCNOAHUMEAbCKUX NPUEMOB.
KakoB coctaB 3Tux nporpaMMubIX cpeactB? M3 BbllensnoxeH-
HOT'O CJIelyeT OUeBUAHbIH BbIBOJ — 3TO TakHe cpelcTBa, KOTO-
pble CnoCcOOHDL:

a) MpUHUMATb My3blKaJbHble 1aHHble B BUe MapaMeTpuuec-
Ko# Monenu npoussenenust (MIDI-daiina);

ABTOp cuMTaeT HeOOXOMMMBIM €ellle Pa3 OTMETHTD CJeyIollee: CUTYTAllMH, KOT1a Mc-
CKYCTBEHHbIH 3BYKOBOI 00'beKT BOCTIPHHUMAETCS CIyllaTeeM KakK HaTypaJbHblil, H
KOrJla My3blKaJbHOE MPOU3BeeHHEe, NOPOXKAEHHOE KOMIBIOTEPHOH MporpaMMoi,
MMeeT sIBHble MPH3HAKH MY3bIKa/JAbHOI BbIPA3HTEIbHOCTH, HE TOJIBKO TEOPETHUECKH
BO3MOXKHbI, HO Y2Ke HaX0J5IT MECTO B My3bIKaJbHOI npakThke. [lcuxonoruueckue, 3Tu-
yeckHe, 3CTEeTHUECKHEe M COLlMa/IbHbIe BOMPOCHI, BOSHUKAIOLILHE MPH 9TOM, He SIBJASIOTCS
NpeAMeTOM HACTOSIIEr0 HCCAeA0BAHUS U 10MKHbBI ObITh aJpecOBaHbl CMEHATHCTOM
COOTBECTBYIOLLUX 0OsacTell 3HaHUI.
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6) aHaJU3UPOBATH 3TH MYy3blKaJbHble JAHHBIE;

B) BHOCUTb B 3TH My3blKaJbHble TaHHbIE UCMTOMHUTEIbCKHE
HIOAHCHI.

[Tockoabky BbIOOp cnocoba BBeJEHUS MCMOJNHUTENbCKUX
HI0AHCOB WJIM TIPe0Opa3oBaHust UCXOMHbBIX TaHHbBIX SBJSETCS Mpe-
poraTHBOH My3bIKaHTa-3KCIepTa, TO MPOrpaMMHble CpelcTBa
JIOJIZKHBI TTPE0CTaBASATh BO3MOXKHOCTb THOKOH HACTPOHKH TPO-
ecca MOJEJUPOBAHMS, KAK HA 3Tare aHa/au3a MYy3blKaJbHbIX
JaHHBIX, TAK U Ha 3Tarne ux TpaHcopmanuu. B 1enom cucrema
JOJIZKHA OBbITh MPUTOHON /IS peasu3alui JIBYX ypOBHeH Moje-
JIUPOBAHMUS:

a) oOUIUX HOPM HCIMOJHEHHUS], HHBAPUAHTHBIX K TUTY MY3bl-
KaJIbHOTO HHCTPYMEHTA U JOCTHTAaeMbIX C TIOMOIIBIO JUHAMHUUEC-
KHX, BpeMEHHbBIX U TEMTOBbIX U3MEHEHHUH (HI0aHCOB);

6) 4aCTHBIX UJIM WHAMBUIYAJbHBIX HOPM MCIOJHEHHS], CBSA3aH-
HBIX C TeXHOJOTHEH 3BYKOM3BJeUeHHUs] HA KOHKPETHOM HHCTPY-
MEHTEe WJIH CrelHaJbHbIMU MTPUEMaMHU UCIIOJMHEHUs], XapaKTepHbI-
MH JIJIST TOTO WJIH UHOTO MCTIOJTHUTEJS WK »KaHpa.

CucremMa MOJeIUPOBAHUST TaKKe J0JKHA MPeNoCTaBIAThH
BO3MOXKHOCTb H3MeHeHHUs] TyOUHbl BO3JEHCTBUH WU CTEMeHH
TpaHcOpPMAILMU UCXOAHbBIX TAHHBIX B Mpollecce OTJAAKH aJro-
PUTMOB MOJIEJIMPOBAHUS TPU MPOCAYIIMBAHUU pe3y/bTaTa.

3.2. Tunusauus My3biKaJabHbIX 0OBEKTOB

MTak, ecin KOMObIOTEPHOE MOJEIUPOBAHUE HCTOJHEHUS
JIOJIZKHO ObITh BBITIOJIHEHO MPOrpaMMoOi, cnocoOHOH aBTOMAaTH-
yeckM npeoOpasoBbIBaTh UcXoaHble naHHuble (MIDI-daiia), To
OHUM M3 MPUHUHUMHAIbHBIX CTAHOBUTCS BOMPOC aHa/aU3a 3THX
JaHHbIX. Mbl 1072KHbI BLICTPOUTH HEKOTOPYIO CUCTEMY, KOTOpast
Oblsia Obl MPUTOJHA JIJIS1 BbISIBJAEHUS B J€KTPOHHON MapTUType
TeX WJIH UHBIX MY3biKaLbHblX 00Bekmos (MO) — HOTHBIX KOMOH-
HallM#, UMEIOUIUX XapaKTepHble MPU3HAKK U SIBJASIIOLUXCS TeEMU
3J€MeHTaMH HOTHOTO TeKCTa, KOTOpble UCMOMHSIOTCS OMpeeseH-
HbIM 06pa30M B COOTBETCTBUM C OOUIUMH U MHAMBUYAJbHBIMH
HOpMaMHu ucnoJHeHUusl. PaKTHUECKH, Mbl JOJKHbI COCTABUTH



136

HeKOTOpPbIH aagasum, Oubruomexy TaKUX MYy3blKaJdbHbIX
00bEKTOB, KOTOpbIe OblM Obl MPUIOAHBI /I AHAJIU3a U UHTEp-
npeTauuu MakCUMaJabHO OOJMbIIOr0 pa3HooOpa3ust My3blKasb-
HBIX PaKTyp.

EcTb nBa mpHHUMNHUAABHBIX MOMEHTA, KOTOPbIE JOJMXKHbI
ObITh YuTeHbl pU co3nanuu andasura MO.

[IepBbIil MOMEHT LOCTATOYHO THIHUEH W 3AKJAIOUACTCS B TOM,
4TO TakoH andaBuT 6yaeT umeThb 6osbiioe yucao MO, ecau Bce
OHM OyJyT 3aJaHbl CTPOrO, U HATIPOTUB, MOJOOHBIN anapaBUT MO-
JKeT UMeTb orpaHuuenHoe, Koneunoe yucao MO, ecan cnoco6 ux
3a1aHusg OyaeT He CTporuM. Tak, HanmpuMep, ec/au B KauecTBe
3a/laHusl BbIOpAaTb MENOJAMUECKUH MHTepPBaJ “BOCXOASILAS KBHUH-
Ta’, KOTOPbIH, He BBIXO/AS MO BBICOTHOMY JHAaMa3oHy 3a npeje-
JIbl ePBOH OKTaBbl, 10/M2KeH ObITb CHITPAH YeTBEPTHbIMHU JJIH-
TeJbHOCTSIMH C YCJOBHEM, UTO MepBas HOTA JOMKHA HAXOAUTCSA
Ha MepBOH UeTBepPTH TaKTa NMpH pasmepe 4/4, To 3THUM YCIOBH-
SIM MOXKeT COOTBETCTBOBAThb TOJbKO msith MO. Ecau mbl “cy-
3UM~ TpaHHIlbl pacno3HaBaHus 3a CYeT OrpaHuUYeHHsT BbICOTHO-
ro AuanasoHa KBUHTOH OT “10” mepBO# oKTaBbl, TO uncao MO,
KOTOpble OYAYT COOTBETCTBOBATb HOBOMY YCJOBHIO, YMEHbIIUT-
cs1 10 oaHoro. Hanmpotus, ecaiu Mbl pacliMpuM “BpeMeHHOH J10-
nyck” u otHeceM K HamuM MO He TOJNBKO Te MHTePBAJbl, Y KO-
TOPbIX HAauaJbHasl HOTA HAXOJAUTCS Ha MepBOH UeTBEPTH TAKTa,
HO M Te, Y KOTOPbIX OHA COBMAajaeT co BTOPOH UeTBEPTbIO, TO
oburee yucao MO crtaHeT paBHO AeCATH. DTOT NPUMEP XOPOLIO
WJITIOCTPUPYET, KaK B 3aBUCUMOCTH OT crocoba 3ajaHus ycmao-
BUIl pacrno3dHaBaHusl, pacllUPsieTCsl UJIU CyKUBaeTcs 06/aacThb
(uMcsi0) My3bIKaJMbHbIX 0OBEKTOB, YA0BAETBOPSAIOULIMX YCAOBUIM
pacrno3HaBaHusl. YKazaHHble YCAOBUSI pacrno3HaBaHus MpuBese-
Hbl B Tabauie 3 (cM. cTp. 135).

Bropoii MOMEHT cBsI3aH ¢ TeM, 4TO OJUH U TOT ke MO, eciu
FOBOPUTH 0 €ro cO6CTBEHHBIX “abCcoMIOTHBIX” XapaKTepUCTUKAX,
KakK, HaMpuMep, TOT Ke MeJOJAUUeCKHI HHTepBaJ, MOKeT UMEeTb
COBEPILEHHO pa3JMyHOe MY3blKaJbHOE 3HAUEHUEe B 3aBUCHMOCTH
OT ApYrux okpyxkatowux ero MO, uau, 1pyruMmu cjaoBamMu, — OT
006111ero KOHTeKeTa. A 3T0 3HAUUT, UTO HHTEPIpeTallusi OJTHOTO U
toro ke MO no/KHA TakxkKe 3aBUCETb OT ero oKpyzkeHus. Eciu
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an@aBUT My3bl-KaJbHbIX 00BEKTOB CO3/1aBAThb C YUETOM KOHTEK-
CTa, TO 3TO TaKKe Hen30eKHO MPUBE/ET K €ro yBeJHUYeHHIO, UTo,
B CBOIO OYepe/ib, MOXKeT YCJ0KHUTh ero ucnonabzoBanue. [Tosto-
MYy, KaK U B c/Iydae co cTernenbio ctporoctu 3anauus MO, 3nech
HeoOXOMMO HAUTH pa3dyMHbIH KoMmpomuce. Buanumo, kakas-1o
YacTh KOHTEKCTHBIX YCJIOBHH MOKeT ObITb “TpuBsi3aHa’ K aHa-
musupyemomy MO, a kakasi-To — Her.

Tabnuna 3

MO — MenoaHUYeCKHI HHTEepBaJ
Bapuanr Benuuanna u Jlomyctumelii BeicoTHBI | JimurensHocTs | MecTononokeHue Yucno
3aJjaHus HaIpaBICHUE | JMANA30H HHTEpBANa HOT MHTEpBala | NepBOii HOTHI MO
ycioBHit MHTEpBaja MHTEpBaJIa B TAKTE
pacro3HaBaHus
1 KBUHTa BBepX | l-s1 okTaBa 1/4 1-51 4eTBEpTH 5
2 KBMHTA BBepX | or “no” 1-ii okTaBbl 1/4 1-51 ueTBEPTH 1
3 KBHHTA BBEpX | 1-s1 okTaBa 1/4 1-51 1 2-51 4eTBEPTH 10

B pewennu 3anauun paspa6orku 6ubanorekn MO npesacras-
JIsieTcs 11e/1eco00pa3HbIM UCMOMb30BATh OTNPEeNEHHYI0 HePapPXHI0
— CHauaJia BBOJIUTb oTAesbHble THIbI MO, a 3aTeM MOMOMHATb UX
yacTHbIMU caydasiMu. OcHoBHoe nenenne MO Ha THUMBI MOXKeT
JieXKaTh MepBOHAYAJBHO B pasjieeHun 00'beKTOB Ha Meao0uyec-
Kue n Hemeaodudeckue. C akycTHUeCcKo# ((hU3MUeCcKOil) TOUKH 3pe-
HUSI B OCHOBY TaKoOro jiejieHust Oy1eT M0oJ02KEeHO MPOCTOe YCIOBHE
— 3BYUUT WJIK He 3BYUUT OJHOBPEMEHHO OJMH MJH OOJIbllee UnC-
J10 3BYyKOB. [ToHATHO, UTO HAa MpaKTHKe yCJA0BHE 3ByUaHHs JHULIb
OJTHOTO 3ByKa He BCerja MOKeT BBIMOJHATbCS cTporo. TouHee,
Takoe yCJIOBHE, B CHIY KOHCTPYKTUBHBIX 0COOEHHOCTEH, BBIMOJIHS-
eTCsl CTPOro MPHU UTPe HA OJTHUX HHCTPYMEHTAX, a JIJIsl PYruX OHO
BbIMOJMIHSIETCSl He Bcerjaa. Tak MpH MCMOJHEHUH MeJOAHUecKo
JIUHUU OT/IeJIbHble 3BYKH MOTYT HMETh HEKOTOPOE B8PEMEHHOE HA-
A0JHCEHUE U ITO 0OCTOSITENBCTBO JIOJIKHO ObITh YUTEHO KaK B MPO-
ecce pacnogHaBanusi MO, Tak W MpU UX HHTEpTpeTalUH.

3.2.1. Menonunueckue My3blKaabHble 0OEKTbI
Cnenytowuii war B runuzdauuu MO npennosaraer aetasu-

3dlHI0 YK€ YKa-3aHHbIX THITOB. ,U,JIH MeJIOANYEeCKUX 00beKTOB
9Ta JeTanu3alusg MOKeT CTPOUTbCA Ha ABYX MPpU3HAKax: HepBbIﬁ
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— MPHU3HAK XapakTepHoi epynnot HOT, TO ecTb MO ¢ onpenesneH-
HBIM YMCJIOM HOT U OTpeeSeHHbIMH HHTEPBAJAbHBIMH OTHOILIEHH-
siMmu, BTopoit — MO ¢ HeompeseseHHbIM UHCJAOM HOT MPH OMpe-
JeJIEHHOM Xapakmepe 38YKOBbLCOMHO20 0BUNCEHUS UIIH NUHUU.
[Tpumeps! ycnoBusa 3ananust MO nast epynnoet v Aunuu npuseje-

Hbl B Tabauax 4 v o:

Tabauua 4

Menonnueckut MO “I'pynna”

UYucno HOT B TpymIe 4
BenuuunHa u HarpaBieHHE 3BYKOBBICOTHOTO +5..+12
MHTepBasa Mexay 1-i u 2-if HoTaMH, IOTYTOHbI

Benuunna u HarpaBieHue 3ByKOBBICOTHOTO -1...-3
WHTEpBaJIa MEXKAY 2-U U 3-i HOTAaMH, MTOJIYTOHBI

Benuuuna u HanpasieHHEe 3ByKOBBICOTHOTO +1..43
WHTEpBaJIa MEXKAY 3-1 U 4-i HOTAaMH, MTOJTYTOHBI

BpemeHHo# nHTepBal MEXy HaYaJIOM 1/8

1-#1 1 2-1 HOTBI

BpemenHoit mHTEpBaAT MEXIy HAYaJIOM
2-i1 v 3-i1 HOTBI

1/16

BpeMeHHO#T HHTepBall MEeXy Ha4aIoM
3-it 1 4-1f HOTBI

1/16

MecrtononoxxeHue 1-it HOTBI B TaKTe

1-11, 2-51, 3-51 yeTBepTH
JuIst pa3Mepa 4/4

BricoTHOE mooxeHue 1-i HOTBI

oT “m0” 1-i OKTaBBI
710 “ust” 1-i1 OKTaBbI

Tab6auma 5

Megnonnueckuit MO “Jluuusa”

Yucio HOT B JIMHUU

He MeHee 3-X

HanpaBneHHe 3BYKOBBICOTHOI'O JIBHMKCHUS

TOJIBKO BBEPX

Benmunna 3ByKOBBICOTHOTO MHTEpBajia 1.2
MEX]y COCETHUMH HOTaMH, IIOJYTOHBI
BpeMenHo# MHTEepBaI MEX/y Ha4aIoM 1/16, 1/8

COCCTHUX HOT

O6HIa$[ NPOTSHKEHHOCTh ABUKCHUA

or 1/4 no 1/1
(st pasmepa 4/4)

MecronookeHue 1-if HOTBI B TaKTe

1-11, 3-51 yeTBepTH
Jutst pa3mepa 4/4

BricoTHoe monoxenue 1-i HOTBI

oT “mo” 1-# OKTaBbI
10 “mu” 1-i1 OKTaBBI
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Kak Buano us rabauus 4, nags MO “I'pynna” crporo 3a-
JlaHO YUCJO HOT M BpeMeHHbIe OTHOLIEHHUS MEeXKAy HUMH, B TO
BpeMsi KaK HHTepBaJ/bHble OTHOLIEHHUS 3a/aHbl He cTporo. Jlu-
TeJbHOCTH B HallleM MpuMepe He 3aJaHbl BOoOILe. DTO 03HAYA-
€T, UTO MPHU JAHHBIX YCAOBHUSX JI0Oble BAPHAHTHI 3alaHUsI — OT
CTAaKKaToO /10 JIeraTo ¥ UX coueTaHuss — OyAyT pacrno3Hanbl. 3a-
JlaHue UUC/aIa HOT, BDEMEHHBIX U 3BYKOBBICOTHBIX HHTEPBAJIbHbBIX
OTHOILIEHUH MeXKJly HUMH MOXKHO OTHECTH K “COOCTBEHHbIM ~ Xa-
paKTepUCTHKAM HCKOMOTO My3bIKaJbHOTO 00beKTa, a 3ajiaHue
BPEMEHHOT0 MECTOMOJIOXKEHUST TPYMMbl (M0 MECTOMOM0KEHHIO
MepBOH HOThI) U BBICOTHOE MOJIOKEHHE TPYMMbI (TakxKe Mo Me-
CTy MepBOH HOThI) MOXKHO OTHECTH K KOHTEKCTHBIM yCJIOBHSIM.
[ToHsITHO, UTO KOHTEKCTHbIE YCAOBHSI MOTYT ObITh 3a1aHbl OoJee
onpeJleIeHHO U CTPOTO — HampuMep, mepBasi HOTa rPyMMbl MO-
JKeT HAXOAUTbCS TOMbKO Ha 1-# W 3-f cTymeHu nana, uiam —
rpymnmna MOKeT HaxOAUTCS TONbKO B BTOPOH TMOJOBHHE MY3bl-
KaJbHOHU (hpasbl U T. M.

B tabauue 5 npuBenenbl yCa0BUSI pacno3HaBaHUs MeNO1H-
yeckoro MO “Jlunus”. B cayuae storo MO nuiib 0HO ycaoBUe
3aJlaHO CTPOr0 — HaMpaBJeHHe JIBUKEHHUs], a BCe OCTaJjbHble 3a-
JIaHbl C onpe/eneHHbIM “aonyckom”. Tak 3ByKOBBICOTHBIH MHTep-
BaJI MEXJly COCEeTHHMH HOTAMH MOKET COCTABJSTh MOJYTOH UJIH
TOH, BpeMenHoii uutepsaa — 1/16 umu 1/8, a o61as npotsken-
HOCTb JIBHKEHUS TakxKe Bapbupyercs. Kak B npenbiayiiem npu-
Mepe, B yca0BUsX pacrno3dHaBanuss MO He 3a1aHbl JJIHTEIbHOC-
TH OTJeJbHBIX HOT, @ 3TO O3HAYAET, UTO pPa3Hble MO XapaKTepy
3ajlaHust 00beKTbl — JIUHUM CTAKKATO WUJIH Jerato — OyaAyT pac-
MO3HaHbl KaK OJIMHAKOBbIe. Mecmonoaoscenue 1-ii Homol 8 mak-
me u 8blCOMMHOE noAoxHceHue I-ii HOMmbL MOKHO OTHECTH K KOH-
TEeKCTHBbIM YCJOBHUSIM, a BCe OCTaJbHble — K “COOCTBEHHbIM ~ Xa-
paKTepUCTHKAM MCKOMOIO MYy3bIKa/JabHOTO 06bekTa. Tak ke, Kak
W /151 paHee pacCMOTPEHHOro MpuMepa, KOHTEKCTHbIE YCA0BHUS
MOTYT ObIThb OTpeje/eHbl 6osee CTPOro.

Ha puc. 17 u 18, cooTBeTcTBeHHO, 1aHbl UIIIOCTPALIUK pac-
no3HaBaHus o6o3HadeHHbix MO B HOTHBIX npuMepax. Pacnos-
Hanuble MO BbiJleseHbl TOPU3OHTAIBHOH CKOOKOH MO HOTHBIM
TEKCTOM:
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Puc. 17. PacnosnaBanue memoanueckux MO “I'pynna”
B COOTBETCTBHMHU C YCJIOBHSIMH paclo3HaBaHus, yKadaHHbIMU B Tabuauie 4

Puc. 18. PacnosnaBanue menonndeckux MO “Jlunus” B cooTBeTCTBHE C
YCAOBHSIMH pacrlo3HaBaHus, YKazaHHbIMH B Tabauie 5

3.2.2. Hemenonnueckne My3blKaJabHble 0OBEKTbI

31ech TakK ke, Kak 115 MeJOIUUECKHUX 0OBEKTOB MOTYT ObITh
onpeseseHbl TUMbI U MOATUNBL. B mepByto ouepenp crenyer BBe-
CTH TaKHWe MY3blKajbHble 00BEKThI, KAK AKKOPO U apnedxrupo-
sannblll akkopd. las MO akkopd MOKHO BBECTH OJTHO MPOCTOE
yCJl0BHE — OJIHOBpEMEHHOe 3ByuaHue JBYX U Gojiee 3BYKOB, 03-
Hauatollee, 4uTo 6oJiee JIBYX 3BYKOB UMEIOT HAUaJ0 B OJUH U TOT
JKe MOMEHT BpeMeHH. Hano oTMeTuTh, 4To 1Ba OJHOBPEMEHHO
3ByuallliX 3ByKa He Ha3bIBAlOT aKKOPJOM, HO B HallleM cJyuae
Mbl MOXKEM MOHUTH HA TaKoe AOMYIlleHHe, Mpeanoaaras, 4yto, ot-
Hocst nogo6HbIH MO K THNY akKOpOd, Mbl yKe He OTHOCHM ero HH
K oagHoMYy U3 Mesnoauueckux MO. Mubimu cioBamu, pagpabathl-
Baemast tunusaiuss MO MoxkeT ObITb BMOJHE NPOU3BOJBHON MPU
COOMIOIEHUH IBYX OCHOBHBIX YCJI0BUH: BBoaHMble MO 10/KHBI, ¢
OJIHO# CTOPOHbI, ObITH MAKCUMAJbHO COOTHECEHbBI C MY3bIKaJbHOM
NPaKTUKOH, a ¢ APYroid — yNOBAETBOPSITH TPeGOBAHUIO SCHOTO,
bopMasbHOro 3ajaHusl B KOMNblOTepHO# nporpamme. [Ipumep
ycaoBuil pacnosHaBanuss MO akkopo npuseneH B tabauue 6
(cm. cTp. 139).

Kak BugHo U3 TabJuLbl, 115 HeMesgoauueckoro MO “Ak-
KOpa~ CTPOro 3aJaHo TOJIbKO UMCJO HOT, B TO BpeMsi, KaK HHTep-
BaJibHble OTHOILIEHHS 3ajlaHbl He CTPOr0 U TaKUM 06pa3om, UTo K
nanHomy MO 6yayT OTHeCeHbl KaK MUHOPHbIE, TaK U MaKOpHbIe
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Tpe3Byuus. JIMUTeNbHOCTH OT/IEAbHBIX HOT, KaK U YCJAOBHE O]1-
HOBPEMEHHOT0 OKOHUAHHUs, B HAlleM MpuMepe He 3adaHbl. DTO
03HAYaeT, YTO MPH JAHHbBIX YCAOBUSIX pa3JUUHble BAPUAHThI 3a-
nanusi OyayT pacrno3dHaHbl Kak 00beKT 0AHOro Tuna. Konrtekcr-
Hble YCJOBUS B JJAaHHOM MpUMepe 3ajJaHbl OUeHb IIUPOKO — JII0-
60e MoJsoxKeHne B TaKTe U J10060€e MoJ0XKeHHe 0 3BYKOBbICOT-
HOH 1IKaJe.

Tabnuna 6
Hewmenonnuecknit MO “Akkopn”
Uuciio HOT B aKKopzie 3
Hauao 3BydaHus HOT OJIHOBPEMEHHOE
O/IHOBPEMEHHOCTh OKOHYAHHE 3BYYaHHUs HOT HE 3a]1aHa
BennuuHa 3ByKOBBICOTHOrO HHTEpBajia Mexay | 3 w4
1-if 1 2-i1 HOTaM¥ (CHU3Y BBEPX), TIOTYTOHBI
BennuuHa 3ByKOBBICOTHOTO HHTEpBaia Mexay | 3 w4
2-if u 3-it HoTaM¥ (CHU3Y BBEpPX), IIOJIyTOHBL
OOm1as IPOTSHKEHHOCTD 3BY4aHUs aKKOpAA or 1/16 no 1/1 no MakCUMaJIbHOH JUTHTEIBHOCTU HOT
B akkopze (Juist pasmepa 4/4)
MecTononoKeHHe Hayaia 3ByJaHHsi B TAKTE JlioGoe
BblcoTHOE nonoxkeHue 1-i HOTBI JIoboe

Sanaunue takoro MO, Kak apnedxcuposarHolii aKKOpo, MO-
»KeT ObITb BO MHOTOM CXOKe C TOJbKO UTO PACCMOTPEHHBIM, HO
JIOTIOJTHUTEJbHO ClelyeT BKAUUTh TaKue YCJA0BUS, KaK:

a) HaTpaBJeHue apreaKUPOBAHUS — 88epX, BHU3 UAU Dosee
CJ0KHbIE, KaK Hanpumep, auesaeoobpasroe (puc. 19);

6) BpeMeHHOH HHTepBaJ MeXJy MOc/ae10BaTeIbHO HaulHa-
IOILUMHUCST HOTAMH.

Puc. 19. Hemenoanueckuit MO “Apne:KupoBaHHbIl akKkopa ™.
3uraaroo6pasHoe apreaKUpoBaHHe aKKOPa

3.2.3. Komnosuiuuu My3blKaabHbIX 00BEKTOB

ManoxkeHHble BbilIe OpUHLHUIIBI onpeaesSeHus yC./'IOBI/II;I pac-
Mo3HaBaHUslT MY3bIKAJbHbBIX 00'bEKTOB J1AI0T BO3MOXKHOCTb I'HOKO-
ro BapbupoBaHHs KakK cCaMUX BUOB MO B npepenax noaTuia,
TaK U CTPOrOCTH UX 3aJaHHUs. Ha npakKTHukKe TAaKOH MOAX0J, M03BO-
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JsieT My3blKaHTy-9KcnepTy, paspabaTbiBalolleMy ajJropuTm
MOJIe/IMPOBAHUS HCTIOJIHEHHS], co3naBath 6ubanoreky MO npak-
THuecku 6e3 orpanuueHui. Takum oOpaszom, 3Ta O6uUbIHOTEKA
MO2KeT ObITb MaKCHMMaJbHO MPHOAUKEHA K HA00PY THMOBLIX 3Je-
MEHTOB MY3bIKaJbHOH (PAaKTYpbl, COOTBETCTBYIOLLEMY KOHKPETHO-
MY MY3bIKaJbHOMY HHCTPYMEHTY WJIH ONMPeeJeHHOMY My3blKaJ/b-
HOMY 2KaHpy. [ono/HuTenbHbIe BO3MOXKHOCTH aHAIM3a U UHTep-
npeTaluk 3JeKTPOHHON MapTUTYpPbl BO3HUKAIOT TaKKe B CBSA3U
¢ TeM, uto otaeabHble MO moryt 06pa3oBbiBaTh nocaedosa-
meavHole Uy napairesvuoie komnosuyuu MO. Tlo cytn, Kom-
nosuiuss MO — HOBbBIH HepapxUuecKUil YpOoBeHb B aHaJu3e
CTPYKTYPbl My3bIKa/JbHOTO TEKCTA.

Ecnu ananusupyemblil My3blKaJbHbIH (hparMeHT MOXKeT ObIThb
LeJUKOM MPeCTaB/JeH KaK MOCaAe10BaTeNbHOCTb MY3bIKAJIbHBIX
00beKTOB, B KOTOPO# HU oauH MO He nMeeT mepeceKalouiuxcs
3JEMEHTOB, TO Mbl UMeeM nocaedosamenrvryio Komnosuyuo MO.
B 3TOM cayuae HM 0/lHA HOTA JIAHHOTO (PparMeHTa He sBJseTCs
OJTHOBpPEMEHHO 371eMeHTOM Gosee ueMm oaHoro MO, u U oaHa
HOTa He oKasblBaeTcsl BHe Kakoro-nuo6o MO. B 1o ke Bpewms, Ha
NpaKTHKe 4acTO MOKHO HAOJ/I01aTh TaKKe CUTYallM1, KOIJla OJHO
uan 06a U3 yKazaHHbIX YCJAOBUH He BbIMOJAHSOTCS. Tak oTaeb-
Hble HOTbl MOTYT He monacTb HU B 0AuH U3 MO, W/H, HaNpOTUB,
O/lHA U Ta Ke HOTa MOXKeT CTaTb 3JeMeHTOM JBYX cocenanux MO.
Taxkune komnozuunun MO M0xKHO Obl10 Obl HA3BATb YCA0BHO-NOC-
nedosamenvroinu. O6a 3TUX caydast MPOUMIIOCTPUPOBAHDBI Ha
puc. 20:

=t

Puc. 20. YcnoBHo-nocaenoBaTeabHast KOMIO3UILHS
MY3bIKaJbHbIX 00bEKTOB.
[opusonranbubiMu cko6amu ormeuensl MO “Jlunusa”,
cocrosiuire U3 “rpex HOT BBepX” (B) UM “Tpex HOT BHU3” (H),
HauuHalouecss Ha 1-ii, 2-f u 3-ii poasix Takra B 4/4.

JIpyro#i THMMYHON CUTyallMel SIBJASIETCS Cayual 8pemMeHHo-
2o Haaoocenus pasnnuubix MO. Tak, Hanpumep, MeJTOAUUECKHH
MO “I'pynna u3 tpex HOT” MOXKeT COBMajaaTh MO BPeMeHH C
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Hemesonnueckum MO “Akkopa” (puc. 21). [Tono6uble couera-
Hust MO MOTyT OBITb OTIpe/iesieHbl KakK napaiienbHole KOMRO-
suyuu MO:

Puc. 21. [TapannenbHasi KOMIO3UILMSA MY3bIKaJdbHbIX 00BEKTOB.
[opusoHTabHbIMU CKOOAMK oTMeueHbl Hemenoanueckuii MO “Axkkopa” (a)
1 Meqoauueckuit MO “I'pynna us tpex Hot” (T)

HotHble TeKeTbl A/151 0AHOTOMOCHBIX MHCTPYMEHTOB U UeJIoBe-
YecKOro rojoca MoryT ObITh MOJHOCTbIO MPEeACTaBACHbI KaK n0c-
Ae008amenbHble UITH YCA0BHO-NOCAL008AMENbHbLe KOMITO3UIIUH
MO, B TO BpeMsi, KaK TEKCTbl /115 MHOTOIOJIOCHBIX HHCTPYMeH-
TOB, HCKJ/IIOYAs CAYUYan UUCTO MENOAMUECKOH UM TPOCTOH aKKOp-
NI0BOH (haKTypbl, yalle BCero MoryT ObITb MpeACTaBACHbI naPAA-
aenonbiny komnoguyuimu MO. OueBHIHO, UTO HA MPAKTHKE Mbl
MOXKeM CTOJIKHYTbCSl ¢ 60Jee CI0KHBIMH CUTYaLHUSIMH, UeM Te,
KoTopble npeacrtas/aeHbl Ha puc. 20 u 21. Tak gce snemeHThI
oaHoro MO MOryT 0JJHOBPEMEHHO SIBJISITbCS 3J€MEHTaMHU J1PYroro
MO. Hanpumep, menoauueckuit MO “I'pynna u3 tpex HOT”
MOXKeT MOJIHOCTBIO BXOJUTh B cOCTaB Mesnoauueckoro MO “Jlu-
HUS”, U T. I

Bepnemcst cHOBa K Bonpocy 0 cozfaHuu oubanoreku MO,
cayxKallefl pacno3HaBaHHUIO J€KTPOHHON NapTUTYpbl. MHOroo6-
pasue BUAOB MY3bIKH M COOTBETCTBYIOLlee eMy MHOroobpasue u
CJI0XKHOCTb HOTHBIX TEKCTOB He MOKeT CHOBA He MOJTONKHYTb
Hac K MbIC/JH, UTO MOJHOE W CTPOTOe 3aJaHHe HCMOJMb3yeMbIX
MO, npuroaHbix /s a10060ro MHCTPyMeHTa U Ja1000ro xkaHpa,
CKopee Bcero, HeBo3M0xKHO. OueBHHO, co31aHHe OUOJIHMOTEKH
JIOJI2KHO CTPOUTCSl HAa HecTporom 3ananuu MO, uTo MoxKeT cTaTh
OCHOBHBIM (paKTOpOM, obecneuuBatoUlUM KoHeuHoe unciao MO.
B 1o ke BpeMst XoTes10ch Obl HMETb ONPEEeNeHHYI0 YBEPEHHOCTD,
uto 6ubAHOTEKA co3laBaeMasi My3bIKAHTOM-3KCMEePTOM, Jefi-
CTBUTEJBHO ONTHMAaJIbHA — KoMMakTHa no uucay MO u yHuep-
caJibHa MO MPUMEHHMOCTH K MAaKCHMaJ/bHO OOJblIEMY pa3Ho00-
pasuio My3blKaJbHbIX TeKcTOB. [IyTh peuienuss aToil 3ajauu u
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OomnpeaeNeHHONH 00beKTUBU3ALMKU TEHCTBUI SKCMEepTa BUAUTCS B
MCMOMb30BAHUHM aBTOKOPPENSIIMOHHOIO aHaI13a MY3blKaJbHbIX
TekcToB. CyTh TAKOro aHannu3a 3aK/JAI0UaeTcs B BbISIBJAEHUH TH-
noBbix MO B 60JbIIOM MaccHBe HOTHBIX TEKCTOB C MOMOILBIO
creuranbHbIX aJrOpUTMOB.

JIpyrum noJsie3HbIM MOAXOAOM B Mpoliecce pa3paOd0TKu Ono-
mrotekn MO npeacrasasiercst 6oee ru6Koe UCMOIb30BAHUE YPOB-
Hs komnosun MO B aHa/M3e CTPYKTYPbl My3bIKaJbHOTO TEKCTA.
Ecsu MBI rOTOBBI OnpesieuTh THMHUHbIe KoMno3uinn MO, To ecTb
B3siTb HeKoTopble MO U 00beAMHNTD UX B OMpeeeHHYIO CBS3aH-
HYIO CTPYKTYPY, T/le 3a/1aHbl YCA0BUS (OTHOLLIEHHUS ) MEXKY ITUMU
MO, T0o MbI MOrsIM OBl MONYYUTH 6UOAMOTEKY KoMmosuini MO.
Komnosuunn MO B My3bIKaJbHOM CMbIC/E, OUEBHIHO, MPEICTaB-
J911 Obl TUITOBbIE MeJ0HUeCKHe 000POThI, PUTMHUECKHE PUCYH-
KM, hpasbl, 3aeMeHThl GakTyphl U T. 1. Pagpabotka 6ubanoTeKn
komnoauiii MO no3Bosnma Obl CMECTHTb aKIleHT B paboTe cH-
CTeMbl MOJENMPOBAHUS HCMOMHEHUS C OT/AENbHBIX (JOKAJbHbIX)
3JIeMEHTOB TeKCTa Ha OoJee KpymnHble (rao0aabHble) 4acTH, UMe-
IOLLHE CAMOCTOSITeIbHbIH MY3bIKAJIbHbIH CMbIC/I.

3.2.4. My3sbikaJabHble 00bEKTHI,
CBsI3aHHbIe CO CTPYKTYPOi MpPOU3BeIeHUSs

[TocnenoBartenbHble U napaniaensible MO UrpaloT OCHOBHYIO
poJIb B pacrno3HaBaHUKM THIOBLIX 1€MEHTOB MY3blKa/JIbHOH (aKTy-
pbl, XapaKTePHbIX /I TOTO MM MHOTO MY3bIKAJbHOIO UHCTPYMEH-
Ta WK KaH-pa. [lo cyTH, Takue 0ObEKTbl MO3BOJSIOT C TOH UJIH
MHOH CTeMeHbl0 TOUHOCTH BbISIBUTb B 3J€KTPOHHOI MapTUType
AOKQAbHbIE KOHMEKCMHbLE YJCAOBUS, A TAKXKE ONPeIeNUTb Xapak-
Tep My3blKaJbHOro xKaHpa. B 1o ke Bpemst ykazanuble MO He-
MPUTO/IHbI ISl BBISIBJCHUST CIPYKMYPbL CAMO20 NPOUBBEOCHUSL H,
B MepBYI0 ouepe/b, ee popmMooOpasdyolux eMHUL 1 (PaKTOPOB,
TAKUX KaK MOTHUB, ¢pasa, npeinoKeHue, Nepuojl, rapMoHHUecKas
MOC/IeI0BATeNbHOCTb, THIT PUTMHUYECKONH OpraHu3alnK, Ky 1bMHHA-
LIMOHHbIE MYyHKTbI U Mpouee, T. €. BCero TOro, 4YTo MOXKHO ObL10 Obl
OTHECTH K eA00ANbHbIM KOHMEKCMHbIM YCAOBUIM.
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ABTOMAaTHUECKUH aHA/JIM3 MHOTHX U3 YKa3aHHbIX (aKTOPOB
NpeACTaB/aseT 3HAUNTENbHO OOMbUIYIO CJA0XKHOCTb, UeM pacrnos-
HaBaHue Mesaoanuecknx uau Hememoauueckux MO. [Ipobaema
3aKJI0UaeTcs B TOM, UTO OpMaJbHOE 3aJaHue YCJIOBUH (ppasu-
POBKH, CMEHbI TOHAJBbHOCTH /U aKKOPJA C 11e/1bl0 pacrno3HaBa-
HUS 3TUX PAKTOPOB B 3JEeKTPOHHOW MapTUType KpakHe 3aTpya-
HeHo. bosee mpocTbIMU 0Ka3bIBAIOTCS JIMIIb 33/a4M pacrno3HaBa-
HUS THNA PUTMHUECKOH OpraHu3alMu, a TaKkKe Touek
KyJbMHHALHKH, U TO — B CJydyae aHa/au3a MPOU3BEACHHUS C MPO-
CcTOH (hOpMOH U cpeiHel MPOJOMKUTENBHOCTbIO, HATIpUMep, Ta-
KOro Kak. nonyJasipHas necHsi. boio Obl KpallHe HEOCTOPOKHO
OTHOCHTb K MPOCTbIM 3ajauaM onpejeneHue TOHaAbHOH MOy s-
LUHH UJIM JIeJIeHUe MeJIOIMHM Ha Qpasbl, MCXOAS U3 OMbITa UCMOJ-
HUTEJIS1 WK CIyllaTess, TO eCTb yeJ0BeKa, MMEILLero onpeje-
JIEHHYI0 MY3bIKaJabHYI0 KyJabTypy. HesoBek obmanaer yHUKaIb-
HBbIMH CMTOCOOHOCTAMHU K pacrno3HaBaHUo 00pa3os, B TOM UHCae
3BYKOBBIX U MY3bIKaJbHBIX. DTH CIMOCOOHOCTH MO3BOJSIOT €My
JlaKe MO HeMoJIHbIM JAAaHHBIM BOCCTAHABJAMWBATDH OOILYI0 KapPTHHY.
HemanoBaKHbIMU pakTOpamu, 00ycaaBauBatOUIMMKU 3D PeKTHB-
HOCTb pacrno3HaBaHusi 00pa30B UeJOBEKOM, SIBJASETCS MPOTHO3U-
poBaHUe COObITUH M acCOLLMAaTUBHOCTb BocnpusTHs. KommnbloTep-
Hble aJTOPUTMbl CAMIIKOM Ja/JeKH OT peasu3allii crnocoOHoCTedl
yesI0BeueCcKoro Mo3ra, 4ToObl MOXKHO OblIO pAaCCUUTBLIBATL HA UX
NpUMEHEHHEe B pPelleHUH OTMEeUeHHbIX 3a1au.

BwmecTe ¢ TeM oTaesbHble 3aaUM pacrno3HaBaHus raobasb-
HbIX KOHTEKCTHbIX YCJIOBHUH B 3JE€KTPOHHOH MapTUType MOTYT
ObITb OTHOCUTEJIbHO YCMELIHO pelleHbl U Ha JaHHOM yPOBHe pas-
BUTHUS KOMIbBIOTEPHbIX TeXHOMOTHH. OrpaHuueHus CylulecTBYIO-
IIIUX AJTOPUTMOB 3aKJI0UalOTCsl, B OCHOBHOM, B TOM, UTO OHH
3(ppeKTUBHBI He BO BCeX Cayuasix, HarnpuMmep, Npu OJHOH PUTMHU-
UyeCcKOH opraHu3allii HOTHOTO TeKCTa aJropuTM OnpenessieT rap-
MOHHMUECKYI0 MOCJAe/0BATeNbHOCTb BEPHO, a MPHU APYyrod — ¢
ownbkamu. M, Hanpumep, neneHue Ha ¢ppasbl BbIMOMHAETCS
6e3ynpeuHo sl NOonyaAsipHON MecHU, HO ¢ OIIMOKAaMHU B cayuae
aHa/ii3a J:Ka3oBoil umnposusaluu. He BraBasicb B moapo6HocC-
TH MaTeMaTHYeCKOH U aJrOPUTMUUYECKOH CTOPOHBI BOMpoca, OT-
METHUM HEKOTOpble U3BECTHbIe MOAXO/bl K aHAJMU3Y HOTHBIX TE€K-
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CTOB C LIeJIbIO BbISIBJACHUS I100abHbIX KOHTEKCTHBIX ycaoBuil. Ha
NpaKTHKe 3TH MOJXO/bl PEAKO MPUMEHSIOTCA He3daBucumo. Hale
OHM HUCIMOJBb3YIOTCS BO B3aUMOCBSI3H, JOMOJHAS APYr Apyra u
MOBbINIAS J0CTOBEPHOCTh aHasu3a [129; 142-145; 155-157].

Asmokoppeaayuonnbolii anaausd. CMBICI 3TOTO MOAX0/a 3aKJIII0-
yaeTcs B BbISIBICHUU BHYMpeHHel 83aum03a6UCUMOCTILL UITH, UHbI-
MU CJIIOBAMM, B OMpPeleJIeHHH CXOAHbIX 3J1€MEeHTOB B TeKcTe. Takoi
aHaJIM3 BBIMOJHACTCS MOCAE0BATENbHO, MTPUUYEM, 3aaeTcs war
aHa/n3a, a Takke MMHUMaJbHAsl 0 MakcuMmabhas amuHa MO. Bun
MO omnpenensieTcsi caMUM aHaJIU3UPyeMbIM MaTepuasom. Asro-
PUTM Jles1aeT Moc/aeloBaTeNbHble BBIOOPKH, CPABHUBAS X C JIPYTH-
MM yuacTKaMH TEKCTa, ONpejiessis CTeleHb CX0KeCTH U MPHHUMas
Ha ee OCHOBEe pelleHHe 0 HaJUUMM NOJ00HBIX 00beKTOB. Pedy/bTa-
TOM aHaJu3a sIBJAseTCs BbisIBJAEHHe, Kak Habopa cxonubix MO, Tak
Y MePHOJIMUHOCTH CTPYKTYPbI TeKCTa. B ciyyae My3bIKaJabHOTO TeK-
CTa 9TO — JIeJIeHHe Ha MepHO/Ibl, NMPea10KeHHs, ppasbl, MOTUBbI, a
TaK>Ke onpesieJIleHHe THIOBbIX MOCAe0BATEAbHbIX U MapaJslie/bHbIX
MO, KoTopble cnocoOCTBYIOT 00BEKTHBU3AIIMK (POpMHUPOBaHHUST OGHO-
aotekn MO 17151 onpeaeseHHOro HHCTPYMeHTa UK yKaHpa.

Koppeasayuonuolli anaauz. ITpuHuun atoro noaxona Bo MHO-
FOM CXOK C aBTOKOPPEJSIIHOHHBIM 32 UCKAIOUEHHEM TOTO0, UTO
3/1eCb OMpeensiioTesl He B3aUMO3aBUCHUMOCTH BHYTPH TeKCTa, a
B3aMMO3aBUCUMOCTH 3JIEMEHTOB 3TOr0 TEKCTa C yrKe 3a/laHHbIMU
00beKTaMH. DTOT MOJAXO] MOKeT ObITb UCMOJAb30BAH B ONpeesne-
HUM TOHAJNbHOCTH, aKKOPJIOB, THIA PUTMHUUECKOH OpraHu3aluu,
TO €CTb TeX (PaKTOPOB, KOTOPble MOTYT ObITh 3a1aHbl C MOMOILLbIO
KaKHUX-1100 MaTpHll, 1abJ0HOB, 3aBUCHMOCTEH.

PaccmoTrpenue TOMbKO 3THX IBYX MOAXOA0B MOKA3bIBAET, UTO
He OJIMH U3 HUX He MO3BOJSIeT MPOBECTH HEOOXOAUMbIH HAM aHa-
JIN3 LleTUKOM, 6oJiee TOro, TaHHble MOXO/bl HA MPaKTHKE 0Ka3bl-
BAIOTCS B3aUMOJOMOMHSAIOIUMU. DTOT PAKT XOPOILIO HJTIOCTPH-
pyeT Takoi mpuMep: aHa/Jau3 JedeHUss HA (ppasbl MOKeT ObITh
BbIMOJIHEH O0Jiee TOUHO, KOIJla y»Ke M3BECTHO rapMOHHYECKoe
NBUKeHHe, U HA000pOT, TapPMOHHUS MOXKeT ObITh onpejenaeHa ¢
MEHbIIMM YMCA0M OLIMOOK, ecau u3BecTHa dpasuposka. [Ipuse-
JNeHHbIH MpuMep JUIIHUH pa3 MokasbiBaeT, KaK TeCHO B3aUMoO-
CBSI3aHbl KOMMOHEHTbl MY3bIKaJbHOTO TeKCTa. DTO TAKKe HABOJIUT
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Ha MbIC/b, UTO HU MEPBbIH, HU BTOPOH BUJ aHAJIU3a HE MOXKET
ObITb BbIMOJHEH 3P PEKTUBHO aBTOHOMHO. Haubosee THNUUHbBIH
BBIXOJl U3 JAHHOHW CHTyallMM — MOCJAeN0BAaTeNbHOE BbIMOMHEHHE
MepBOro U BTOPOTrO BUJIOB, @ 3aTeM MOBTOPHOE BbIMOMHEHHE Mep-
BOTO /151 KOPpPeKLHHU pe3y/abTata. B psae nybaukauui npeacras-
JIEH COBPEMEHHbIH YPOBHb Pa3BUTHUS KOPPEASILHOHHBIX METO0B
aHa/JM3a 3BYKOBBIX M MY3bIKaJbHbIX 1aHHbIX [106; 123; 124].

Jpyrasi pa3HOBHHOCTb MOJAXOA0B — METOJbl CNeKMPANbHO-
20 AQHAAU3Q HA OCHOBE LLIMPOKO MPUMEHseMoro ananusa Pypbe
WU APYTHX PYHKIMHA. DTH METOJbl OKa3bIBAIOTCS 3(PPEKTHBHBI-
MH MPH BbIABJACHUH MEPUOJAHUYECKUX CTPYKTYP, @ MPUMEHHUTENbHO
K aHaJIM3y MY3bIKaJbHOIO TEKCTAa — MPH aHaJ/JIU3€ ero puTMuuec-
Ko# opranugauuu [1; 125].

OTtmeueHHbIe BbILIE MOAXOAbl MOKHO YCJIOBHO CUMTATH XOPOILO
M3BECTHBIMH, HO He Bcerja spdekTuBHbIMU. Kak yxxe oTmMeuasnocs,
OOJIbIIMHCTBO U3 HUX MPHU yIOBJACTBOPUTENLHOM PeLIeHUH 3a/1au Ha
OZIHOM MCXOJHOM MaTepHaJe, He MPUBOJAT K MOJOKHUTEIbHBIM pe-
3yJbTaTaM MPH CyLLECTBEHHOM M3MEHEeHHH TeKcTa. BbIXoaoM u3
TaKOH CUTyallMd BUUTCS YCJAOKHEHHE MPOCThIX aATOPUTMOB C M0-
MOILIbIO BBEJIEHHSI B HUX MEXaHU3MOB aBTOMATHUECKOH ananTalnu,
CYTb KOTOPbIX Uallle BCEro CBOAUTCS K MHOTOKPATHOMY aHaJlU3y
JIAHHBIX C U3MEHEHHeM MapaMeTPoB aHaJMU3a U YTOUHEHHIO pe3yJib-
Tata Mnpu KaxkJoM HOBOM aHanuze. Haubosee nepcrneKTUBHbIM Ha-
npaBJjeHHeM B aHa/lnu3e TAKUX CI0KHbBIX 0ObEKTOB, KAK MY3blKaJ/lb-
Hble TEKCTbl, CUHTAIOTCS MOAXO/bl, OCHOBAHHbIE HA MPUMEHEHUH
o0yuarolMxcst 1 camoo0ydatouiuxest HedpoHHbIX Monesneit. B ocho-
Be THUX MOAXOJ0B JIEXKUT MOJIeIMPOBAaHUE HEHPOHHbBIX Liernei, 6/113-
KHX M0 NPUHIUNY AeHCTBUS KUBbIM OHOJOrHYECKHM CHCTeMaM M
CMOCOOHBIX MPUHUMATL pellleHue B pe3ysbraTe “‘obyueHusi” Ha Xa-
paKTepHbIX TECTOBbIX 3anauax [24; 30; 161].

3.3. Ananus u npeo6pazoBaHue My3blKadbHbIX 00'bEKTOB
B 9JIEKTPOHHOH MapTUType

Kak yxKe ObLIO OTMeUeHO, B mpolecce pacrosHaBaHus MO wu
MOJ1e/TUPOBAHHKST UCTIOJTHEHHST TTPUEMOB My3bIKaJIbH0fI BbIPpa3UTEJNbHO-
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CTH 11e71ec000PAa3HO BbIIEISATh, KAK MUHUMYM, /1Ba YPOBHA — 3aKO-
HOMEPHOCTH HHTOHMPOBAHHUS, MHBAPUAHTHBIE K THUIY MY3bIKa/JbHOIO
MHCTPYMeHTa (IV100a/1bHbIi YPOBEHb), H 3aKOHOMEPHOCTH HHTOHUPO-
BaHHUs, 00YCJIOBICHHbIE KOHKPETHBIM MY3bIKa/JbHbIM HHCTPYMEHTOM
WJIH OTIpeJieNIeHHON HCTIOMTHUTEIbCKOH MaHepol (JI0OKAJIbHbIH YPOBEHb ).
K rino6anbHOMY ypOBHIO ClelyeT OTHeCTH TeMMoBble (Bpe-
MEHHbI€) U TPOMKOCTHbIC H3MEHEeHUS, CBI3aHHbIe C J1eJIeHUeM Ha
dbpasbl U Oosee KpymHble 4aCcTH MPOU3BeaeHUs. [1o6anbHble
TeMMOBbIe U TPOMKOCTHbIE M3MEHEHHS OKa3blBAIOTCH OUEHb
CX0KMMH, HECMOTPS Ha CYLLLeCTBEHHbIC OTJIUUUS B KOHCTPYKLHAX
MHCTPYMEHTOB UM cnoco6ax 3BYKOU3BJIeUeHUs. 3aKOHOMEPHOCTH
9TOTO THMA OTPaAXKAT HEKOTOPble HOPMbl M3JI0KEHHST My3blKaJlb-
HOTO TeKCTa, HOPMbl HHTOHMPOBAHUS WJIH HOPMbI nepedadu my-
36lKAAbHOU UHoOpMayuL, CTOKUBILIHECS 328 MHOTOBEKOBYIO MY-
3bIKaJAbHYIO MPAKTHKY, 0a3upylolirecs Ha 3aKOHAX aKyCTHKH U
0COOEHHOCTSIX MCUXOJOTHH BOCMPHUSTHS. DTO YTBEPKACHHE MOXK-
HO MPOUJIIIOCTPUPOBATL MPOCTBIM MPUMEPOM — OJIHA M Ta XKe
MeJIO/IMsl HapOJHOH MEeCHH, UCMOJHeHHAsl BOKAJAUMCTOM, MHAHUCTOM
U TOMPUCTOM OyJeT UMeTb OUeHb CXOKHe TPOMKOCTHbIe KOHTY-
pbl ¥ TEMMOBbIe (BpeMeHHble) OTKJIOHeHHUs! OT cTpororo temmna. M
9TO HECMOTPSl Ha TO, UTO CMOCOObI M3BJAEUEHUS CYLIECTBEHHO
pasustbes. Jlompuer OyaeT UCMOab30BATh PUEM TPEMOJIO s
UCMOJHEHHUST HOT ¢ OOJIbIION AJIUTENbHOCTBIO, BOKAJIUCT HeH30exK-
HO N0J12KeH Oyner OpaTh AblXxaHue, TPEUMYLLEeCTBEHHO B MeCTax
COe/IMHEeHUs] MY3blKaJJabHbIX (hpa3, CAUTOBbIBATH KOPOTKHE JJIH-
TeJbHOCTH, UCMOJb3Ysl MeCTaM IJIMCCAH/0, HA VIMHHBIX — TpH-
MEHSITb MpueM BUOPATO; a MUAHUCT, He UMest MOJ0OHbIX OrpaHu-
YeHHH U BO3MOXKHOCTEH, MOXKeT UCMONHUTb BCIO Mbecy Ha Jera-
TO WJIH, TaK K€, KaK JOMPHUCT, C UCMOJb30BAHUEM TPEMOJIO.
JloKasbHble HIOAHChl UCMTONHEHHS], KaK U Te, UYTO OTMeUeHbl B
npumepe ¢ UCMoJHEHHeM HapOJHON MecHH, BO MHOTOM 00yCJ/I0BJIe-
Hbl KOHCTPYKILMEH MY3bIKaJbHOTO HHCTPYMEHTa U (PU3HOJIOTHeH
UCMOJHUTEJIS, HO OHM MOTYT ObIThb CBSI3aHbl U C HOpMAaMH KOHKpeT-
HOTO MYy3blKaJbHOro KaHpa. [IpuBenennas nByxypoBHeBasi cxema
3aKOHOMEPHOCTEH MY3bIKaJbHOIO HHTOHUPOBAHUST MOXKET UMETh
3aMeTHYI0 aHaJIOTHIO C apXUTEKTYpOH; ecau Moja ra00aabHbiM
yPOBHEM MOHUMAThb CAMY OCHOBY 3/1aHUsI — PYHIaMEHT, CTeHbl, TO
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ecTb 00L1Me KOHTYPbI, TO JIOKAJAbHbI YPOBEHb — 3TO CMOCOO OT/e-
KH: 9JIEMEHTbl YKpalleHHus, THIT MaTepHaJ/oB, paCKPacKu U mpoyee.

['oBOp#, B 0011eM, O MOLENHPOBAHUM MCIOJHEHHS U JTOCTHIKe-
HHUH MY3bIKaJbHOH BbIPA3UTENbHOCTH, BPS/L JIM MOXKHO OMpeleHTh
Oosiee MJIM MeHee BaXKHbIi YPOBEHb; U I100A/bHbIE, U JOKaJJAbHbIE
M3MeHeHHs] 0Ka3bIBAIOTCsl 3HAaUUMbIMU. OHAKO 1BYXypOBHEBOE
JleIeHUe MOXKeT MOMOUb B MPOLIecce CO3/1aHus U OTJI1a KU aJrOpuT-
Ma ucnosHeHust. KomnbloTepHas cucteMa no3BossieT BbIACAUTb
KaxK/JIbIl YPOBEHb B OTJIEJNbHBIA OJIOK, YTO CYLIECTBEHHO 0OJeruaer
peulenue 3aaauu. Kpome 3T0ro, yactb anropurmMa MCrHoJHEHHs,
NpU3BaHHAs peanu3oBaTh r106aNbHbIC H3MEHEHHs, MOXKeT ObITh
o0LLed 11 pa3/IUUHbIX HCIOMHUTENbCKUX MOJeNeH, MOCKOIbKY
JlaHHble I100abHble H3MEHeHHs, KaK y2Ke OblJI0 OTMEUEHO, OKa3bl-
BAIOTCSl HHBAPUAHTHBIMHU K THIy HHCTPYMEHTA.

[Ipennosoxum, uto y Hac yxKe umeercsd 6ubanoreka MO,
COOTBETCTBYIOLLASl MY3bIKAJbHbIM TEKCTAM OMpPeaeJeHHOT0 MHCT-
pymeHTa M kaHpa. Mcrnonb3dys Takyto OMOIMOTEKY, Mbl MOKEM
MPOBECTH AHAJANU3 HEKOTOPOTO TEKCTa, MPeAHAa3HAYeHHOTO A5
JIAHHOTO MHCTPYMEHTA M OTHOCSILLErocsi K 1aHHOMY KaHpy. Eciu
TaKO# aHaJn3 BbIMOIHSETCS ¢ HeOOXOAMMOH CTeneHblo HaleKHO-
CTH (IOCTOBEPHOCTH), TO OT MOJEJUPOBAHHUST UCTIOJHEHUS B Ha-
el KOMNbIOTEPHOH cHCTeMe Hac OT/e/seT JUllb OJHa onepa-
uust — pacnoauarusle MO doaxcror 6oime npeobpasosarsl. Unbi-
MH CJOBAaMHM — HMCXOJHasl 3JeKTpoHHas maptutypa (¢aia B
dopmate MIDI) nomxna 6biTh npeobpazoBaHa TakKUM 00pasoMm,
UTO BOCMPOU3BeJeHUe pe3yabTaTa npeoOpa3zoBaHus (HOBbIH
MIDI-¢aiin) 6yaer MakcuMaJabHO MPUOJIUKEHO K XKHBOMY HC-
MOJHEHHI0, TO €CThb OyJeT BKAI0UaTh BCe He0OX0AUMbIe I100ab-
Hble U JIOKaJbHble U3MeHeHusl. TakuM o6pa3oMm, cUCTeMa KOMIb-
I0TEPHOr0 MOJENMPOBAHUS UCTOJHEHUS NOJKHA BKJAOYATH B
ce6s1 He To1bKO Oubanotekn MO, HO U Habop npoleayp npeood-
pasoBaHus (uHTepnpetauunun) stux MO. [Tonbitaemcst onucarts
yKazaHHble MPOoLeypbl HA HEKOTOPbIX MPUMepax.

OtHocst K r106a/JbHOMY YPOBHIO TeMIMOBbIe (BpeMeHHble) U
IPOMKOCTHbI€ H3MEHEeHHUsl B Mpejenax Takux gparMeHToB U yacrei
MY3bIKaJbHOTO TEKCTa, KaK MOTHB, pasa, NpeaaoKeHue, nepuos,
a TaKKe HayaJio U KOHell My3bIKaJbHOH Mbechl, Mbl JOKHbI Oy1eM
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o0ecrneunTb B CUCTEMEe MOJeNHPOBAHHUS BO3MOXKHOCTb BHECEHMUS
n3MmeHenu# B mapamerpnol Volume, Velocity, Tempo u Start
Position. Peanugauusi 1aHHOTO yCA0BHSI MOXKET ObITh OCYIIECTBJIE-
Ha Kak cooTHeceHue onpenenenHoro MO (Hanpumep, My3blKaabHast
(dhpaza) u onpeaeseHHbIX MPOLELyp NMpeodbpaszoBaHus:

a) 3a/laHHbIH KOHTYpP H3MEHEeHHs TPOMKOCTH (KpHUBbIe mapa-
metpoB Volume, Velocity);

6) sanaHHble KpuBble u3MeHenunin Tempo u Start Position.

Ananoruunoe coorHecenne MO u mpouenypsl npeo6pazoBa-
HUS (HHTEpTpeTalnn) HeoOX0AMMO BBIMOMHUTb H HA JIOKAJTbHOM
ypoBHe. Tax, ecan pacnogdHaBaembiMm MO siBasercs “Jlunus”,
HanmpuMep, XpoMaTHUeCKoe JBHKeHHe BHU3 U3 YeTbipex HOT He-
6OMBIIOH IJIUTENBHOCTH, TO B 3aBUCHMOCTH OT BMJla HHCTPYMEH-
Ta He0OXOAMMO MPUMEHUThb Te MJIH HHble npeoOpasoBanus. s
JIyXOBOTO M CMBIUKOBOIO HHCTPYMEHTA WJH JJIs ToJ0ca — 3TO,
yaile Bcero, ABHKeHue legato B HEKOTOPBIX cayuasix ¢ IJIHCCAH-
nupoBaHueM Mexay ToHamu (mapametp Pitch) n Heboabiium
3aMe/lJIeHHeM TeMIa ¥ yMeHbIIeHHeM IPOMKOCTH. A st rutapu-
CTa — 3TO, KaK MPaBUJIO, IIUMOK HA MEPBOM 3BYKe U CHUXKEHHE
IPPOMKOCTH Ha nocaenayomux (napamerp Velocity).

Takum 06pasom, KOMNbIOTEPHAST UCMOJHUTENbCKAS MOJIENb
WM aJrOPUTM MOJIEJUPOBAHUS B MpelJaraeMoM HaMH MOJAX0J1e
— 3TO pacrno3HaBaHHe B HOTHOM TeKCTe OTpejiesleHHOro Habopa
MO u ux npeo6pasoBanue. Pe3ysbTatom NeHCTBUS aJropuTMa
SIBJSIETCS] U3MeHeHHast sneKTpoHHasi napTutypbl — MIDI-gaiin,
B KOTOPbIIl BHECEHbI H3MEHEeHUsI TaKUX MapaMeTpoB, kak Volume,
Velocity, Expression, Modulation, Pitch, Start Position, Tempo
Ha ra06aJbHOM M JIOKAJbHOM YPOBHSIX. DTH U3MeHeHUs MpeJ-
CTaBJIEHbl B BU/I€ KPUBBIX, CYMMUPYIOLIUX U3MeHEHHUsI, pacCuu-
TaHHbIe aJATOPUTMOM JJIs1 Bcex pacrnodHanubix MO.

3.4. CocraB/ieHHe U OTJIa/lKa AJFOPUTMA MOJENHPOBAHMUS.
JleficTBusl sKcnepra.

B nauaJjie 3To# ryiaBbl Mbl HOILpO6HO paccMoTpesin aHaJ0ruu
H OTJIUYHA B TpaﬂHHHOHHOﬁ )58 SHGKTPOHHOfI cXeMaX MY3blKaJb-
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HOW KOMMYHHUKauuu (puc. 15). Ecau B TpanuuunonHoi cxeme
TJIaBHBIM “KOMMOHEHTOM~ $IBJSIETCS UCMOJNHUTENb, TO B 3J€KT-
POHHOHU cxeMe, peasu3dyeMoH B mpeasaraeMod HaMH 4eJOBEKO-
MalliHHON cucteme (puc. 16.), ero 3aMeHOH TPHU3BAHO CTaTh
“nporpaMMHoe obecrieueHne MOJAeJUPOBAHUS UCIOMHUTENbCKUX
npuemoB”. B Hacrosiiem pasziene Mbl MoxKeM 0oJiee 1e€TanbHO
OMUcaTh CTPYKTYPY 3TOr0 KOMMNoHeHTa. baok-cxema anropurma
MOJIeTMPOBAHUS U B3aUMOJCHCTBHUS C HUM 3KCMepTa B Mpoliec-
ce OTJIaIKH UCTIOMHUTENbCKONH MOJe/H MPeCTaBAeHbl Ha pHC. 22:

I WcxoaHasn aneKTpoHHasi napTuTypa I

ANroputm MOAenupoBaHUA UCMONHEHUs ¢ Bibnwcrea MO
YpoBeHb rnobanbHbIX U3MEHEeHWU 4‘
MO1/ G | npeo6pazoBanue ®opmuposanue |,
MO2/ G | npeo6pa3oBaHue 6ubnuoreku MO [~

MO3/ G | npeo6pazoBanue

U3meHeHue pexumoB

L ]
- npeoGpa3oBaHus
I MOn/ G I npeoGpaaoBaHMeI ™ Ha FNOBANLHOM YPOBHE
YpoBeHb NOKanbHbIX U3MEHEHUI
MO1/ L 6 U3meHeHue pexumoB
npeo6pa3oBanue ¢ npeobpas
MO2/ L | npeo6pa3oBaHue Ha rloKanbLHOM ypoBHe
MO3/ L | npeo6pasosatue N
H H
I MOn/ L I npeoGpaaoBaHMeI
IMsueneuuan 3MeKTPOHHas naprwrypal A A
OoC| oc
Cunresatop ) ) )> —> 3KC”EPT _>'
ocC

Puc. 22. Biok-cxema ajiroputMa MOJEIMPOBAHUS U B3aUMOJAEHCTBHS
C HUM 3KCIepTa B Mpolecce OTIaAKH UCIOJHUTENbCKON MOIEIH.
OC — abG6peBuaTypa caoBocoueTanusi “obpatHas CBsi3b”

BXonHbIMY TaHHBIMH SIBASETCS UCXOOHAA INEKMPOHHAL
napmumypa (nexoaubii MIDI-datin), pedyabrat nefcTBus aJj-
TOPUTMA — UBMEHEeHHAS INeKMPOHHAA napmumypa (npeodpa-
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goBanubii MIDI-daiin), KoTopasi BOCMpOU3BOLUTCS CHHTE3ATO-
pOM (HEKOTOpbIe 3MeMeHThl 3JTeKTPOHHOH CXeMbl KOMMYHHUKALUH
HaMU yNyILIeHbl, KaK He CTOJb BaKHble B PACCMOTPEHUH Mpoliec-
ca COCTaBJEHHUsI U OTJAAZKH aAroputMa mMojaenupoBanus). Cam
AJTOPUTM COCTOMUT M3 JIBYX OJOKOB:

a) MO, oTHOCSAIINXCST K YPOBHIO I100abHbIX H3MeHeHui (Q);

6) MO, oTHOCSIIIMXCS K YPOBHIO JIOKAJMbHbIX H3MeHeHu# (L).

B mepBbIfi 610K BKJIIOUEHO pacrno3HaBaHue u npeobpaszoBa-
uue paga MO, kotopble o6o3Hauennl kak MO1/G, MO2/G,
MO3/G, .., MOn/G, a Bo BTOpoli — pacrno3HaBaHue U npeoopa-
sopanue apyrux MO, o6osznauenunix kak MO1/L, MO2/L,
MO3/L, ..., MOn/L.

IKCMepTy AOCTYMHbBI CAeNYIOUINe TeHCTBHUS:

a) mporpaMMHpoBaHue ycaoBuil pacrnosnasanus MO u us-
MeHeHune cocraBa oubdanoreku MO;

6) ompesneeHHe peKUMOB NMpeoOpa3oBaHUS ST KaKA0TO
MO He3aBUCHUMO;

B) onpenenenue rpynnel MO, oTHOCAIIMXCS K I106aJbHOMY
YPOBHIO;

r) u3MeHeHUe pexxkuma npeobpasoBanuss MO a5 Becex pac-
nozHauHbix MO Ha r106aJbHOM yPOBHE MO OTJeJbHBIM MapaMeT-
pam — Volume, Velocity, Expression, Modulation, Pitch, Start
Position, Tempo;

n) onpenenenue rpynnbl MO, OTHOCSLIUXCSA K JIOKAJbHOMY
YPOBHIO;

€) u3MeHeHue pexkuma npeoopaszoBanuss MO 15 Beex pac-
no3HaHHbix MO Ha JI0KaJIbHOM YPOBHE MO OT/AE/NbHbIM MapameT-
pam — Volume, Velocity, Expression, Modulation, Pitch, Start
Position, Tempo;

’K) BbIOOP 3/M€KTPOHHOH mapTutypsbl (ucxoaHoro MIDI-gaii-
Jla), KaK TeCTOBOTrO MpUMepa /st OTJAAJKU aJrOpUTMa.

Co3naHue UCMONHUTENLCKOH MOJIENH TTPOUCXOIUT B MPollec-
ce OTJIaJIKU ajaroputMma moaenupoBanusi. CormacHo GJ0K-CXeMe,
npeaCcTaBJeHHOH Ha puc. 22, 3KCrnepT HMeeT BO3MOKHOCTb Bbl-
6opa U MPOrpaMMHUPOBaHUsT HEOOXOTUMbIX MY3bIKAJIbHbIX 00bEK-
TOB, 3ajlaHKsl YCJIOBUE UX pacrno3HaBaHust U npeobpasoBanus. 1o
CYTH, 3TO peasausauus “oopatHoil cBa3u” (OC) B uesoBeko-ma-
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IIMHHOW CcHCTeMe MOJeJUpPOBaHus HcnoaHeHus. Kak BuaHo us
6m0k-cxeMbl, Bce OC 00ycnoBMeHbl MTPUCYTCTBHEM IKCMEpPTa H
6e3 Hero He MOTYT ObITb peanu3oBaHbl. MIMeHHO 3TH oOpaTHbIe
CBSI3U 00ecrneynBalOT KaueCTBeHHbIH ypPOBeHb MOJEMUPOBAHHUS
MCITOMHEHUSI.

B npunuumne, cucrema mMoxkeT QPYyHKIIHOHMPOBATb B TPex
pexumax:

a) MepBbIH — C 9KCMEPTOM, CO3MAIOUIUM U KOPPEKTHPYIO-
UM aJTOPUTM HCMONHEHHS;

6) BTOpPOH — ¢ MoJb30BaTeNeM, UMEIOLIUM BO3MOXKHOCTb KOP-
PEKTHPOBKH aJrOPUTMa (CyLIECTBEHHO OTPaHHUEHHYIO B CpaBHe-
HUH C BO3MOXKHOCTSIMH 9KCIeEpTa);

B) TpeTHil — 6e3 uesoBeKa, MOJHOCTbIO aBTOMATHUECKH, KOT-
na obpaTHble CBSI3U OTCYTCTBYIOT.

OueBHIHO, UTO KauecTBO pabOThl CUCTEMbl UMW KAauecTBO
pe3ysbTaTa 3aBHUCHUT OT CTeMeHM yuyacTus uyesoBeka B paboTte
CHUCTeMbl — OHO MAKCHMaJIbHO MPH yUaCTHH 3KCMepTa U cylie-
CTBEHHO HHJKE, KOTJ1a YeJOBeK MCKJI0UeH U3 paboTbl CHCTEMBI.

[Ipaktuueckast pabora ¢ CHCTEMOH MOJIETUPOBAHUS HCTIOMHE-
HHUS1 O3BOJIUJIA OTPABOTATh MOJAXOJ K OTJIA/IKe aJrOPUTMOB HCIOJ-
HeHUs1 sKcnepToM. Haubosee obliee onucaHue 3TOro noaxonaa
MOKeT ObITb MPeCTaBAEHO KaK BbIMOJHEHHE CAeAYIOUUX 1aroB:

a) BbIOHpaeTcs XapaKTepHbIH MpUMep KUBOTO UCTOJTHEHUS
He6ObIIOr0 (hparMeHTa My3blIKAJbHOTO MPOU3BENEHHS U TIPO-
rpaMMUPYeTCsl COOTBETCTBYIOILAS €My 3JeKTPOHHAs MapTUTypa
(ucxonnbiit MIDI-gpaitn);

6) 9KCTePT Ha CJIYX, a TaKXKe ¢ MOMOLIbI0 KAKOTro-1160 3BY-
KOBOTO pelaKkTopa, aHa/JU3UPYyeT peaJsbHblil pparMeHT U Bce
MpOoU3BejleHHe C LebI0 BbisiBJEHUS] Haubosee XxapaKTepHbIX HC-
NOJHUTENbCKUX MpueMoB U MO, B KOTOPbIX OHU MPOSIBJASIIOTCS,;

B) cocTaBJsieTcsl npeapapureabias 6ubanoreka MO, Heo6-
XOUMBIX 1151 MojennpoBatuss MO, BbISIBIEHHbIX HA CJAYX; 4aCTh
MO Bkatouaerces B 6J10K, OTBeUaOUUH 3a ryobanbHble U3MeHe-
HUsI, @ Ipyrast 4acTb — B OJIOK JIOKAJbHbIX H3MEHEHHUI; Ha 3TOM
9Tamne MOXKHO CUHTATh, UTO AJITOPUTM HCTOJHEHUS CYILECTBYET,
HO He MOXKeT MOJIHOLEHHO (PYHKIIMOHHPOBATh, MOCKOJIbKY He Mpo-
BeJeHa ero OT/1aJKa;
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') OCYLLECTBJSETCSA OTJAa/Ka aArOpUTMa, KoTopas 3akJaioua-
eTCsl B MHOTOKPATHOM MpeoOpa3oBaHUU HCXOMHOH 3JeKTPOHHOH
NapTUTYpPbl, B MPOCAYIIHBAHUU pe3yJabTaTa U KOPPEKTHPOBKe
YCJAOBHH pacrno3HaBaHus M npoueayp npeodbpasoBanus MO;
3TOT 9TaN 3aBeplldaeTcss JAOCTHKEHHEM YI0BJAETBOPUTEIbHOTO
MOJIeTHPOBAHHUS UCTTONHEHHUS HCXOAHOM 2JI€KTPOHHON MapTUTYPBI.

J1) JIrOPUTM MPOBepseTcs Ha APYroM My3blKaJbHOM MarTe-
puaJsie, 6JJU3KOM MO XapakTepy K MepBOH UCXOJHOU 3JEKTPOHHON
NapTUType; B pe3y/bTaTe, ¢ YUeTOM BbISIBJACHHBIX OLIHOOK, MPO-
BOJIUTCSl €r0 KOPPEKTHPOBKA.

Kak BMIHO M3 OMHMCaHUs 3TANOB OTJIAJAKH aJArOPUTMa, OCHOB-
Has paboTa sKcnepTa 3aK/a4aeTcss B MHOTOKPATHOH KOPPeKLUH
peXMMOB pacrnodHaBanus u npeodpazopanuss MO, a Takxe B
nonosHennun 6udanorekn MO. Tunuunoilt ABAsieTCs cuTyalus,
KOTJla aJrOpUTM, OTJIaKEHHbIH /15 OHOr0 HCXOJHOrO nMpumepa,
“coBepiaet omMOKK” HA HOBOM MY3bIKaJbHOM MaTepuaJge. ATo
HAaMOMHUHAaeT KapTHUHY, BO3HUKAIOILYI0 B KUBOM YyueOHOM Mpo-
necce — oOyuawmuicsa, pasdupas HOBOe MPOU3BEJICHUEe, He
cripaBJsieTcsl C He3HAKOMbIM 3J€MeHTOM TeKcTa. B Hauewm cay-
yae, olMb6Ka aJropuTMa yalle cBsidaHa € TeM, UTO HEKOTOpble
M3 MY3blKadbHbIX 00bEKTOB, HMEIOLIHeCs B HOBOM MaTepHade,
elle He BKJtOUeHbl B 6M6a10TeKy. COOTBETCTBEHHO, KOPPEK YU
anreopumma — ImMo 8KA04eHUe 8 bubAuOmMeKy HedoCmarou,ux
MO uau, unoimu crosamu, “obyuenue” eeo HOBbLIM UCNONAHU-
MeAbCKUM NPUEMAM UL HOBbLM YCAOBUAM UX NPUMEHEHUSL.

BaxHbIM MOMEHTOM B OTJIaJKe aJrOpUTMa B mpolecce no-
nosHeHus1 OUOGIHOTEKH SIBJASIETCS COXpPAaHEHHEe B HEeM PeKUMOB
npeo6paszoBaHus, KOTOpble ObIIH OT/JAaKEHbl HA MPeibl1YLIHX
stanax. MHbiMU c1oBaMU, KOrjaa aaropuTm o6ydyeH UCMOJHEHHUIO
HOBOT'O UCXOJHOTO (pparMeHTa, OoH He JOJKeH COBepllaTh OLIHO0K
Ha MpeablaylLleM, /s KOTOPOro Obl OTJaKeH paHee.

OpraHusaiusi cucTeMbl MOJIEMUPOBAHUS MO3BOJSIET SKCMep-
Ty BBOAUTH HOBble MO, HacTpauBaTh UX pacrno3dHaBaHue U Mpo-
Heypbl MpeoOpa3oBaHus, OTHAKO caMa CUCTeMa He MOXKeT ole-
HUBATb TO, KAKUM 00pa3oM M3MeHeHHsl CKaxKyTcsi Ha pabore
anroputma. Pa6oTocnocoOHOCTb aAropuTMa MoJHOCTbIO 3aBUCHT
OT JAeHCTBUI 9KcmepTa.
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OnpeneneHHbIM MPEeUMYILLECTBOM B paboTe cUCTeMbI SIBJIS-
eTCsl BO3MOXKHOCTb He TOJIBKO MPOU3BOJNBHO COCTABMAATL OUOIHO-
teKy MO 1 rubko HacTpauBaTh PeKHUMbl pacrno3HaBaHus U Mpe-
00pa3oBaHusl, HO TaKKe BKJIIOUATH (M UCKIIOUAThH) OT/AEAbHbIE
npeobpazoBanus 6e3 paspyuieHust camoro aiaropurma. [lo xemna-
HMIO 9KCcnepTa, Kak 6J0KH, Tak U oTaeabHbie MO B HUX MOTYT
6bITh “3arayiiennl”. M3 obiiero anropurma MoryT ObITh TaKxkKe
MCKJIIOUEHbl pacueTbl H3MEHEeHHUH TexX MM MHBbIX MapaMeTpoB.
Tak, nanpumep, B mpoiiecce OTaaAKU aArOPUTMa KCMIEpPT MO-
’KeT MOJHOCTBIO OTKJIIOUUTb OJIOK, OTBeUAIOUINH 38 U3MEHEeHHUs Ha
JIOKAJbHOM YPOBHE M CKOHILEHTPHUPOBATbL CBOE BHMMAaHHe Ha
oTJa]Ke ro0aabHbIX U3MeHeHuH. Mn ¢ nesbio otnanku ucnos-
HEHMsT OJTHOTO TpHeMa, Hanpumep, Tpesel, Mbl MOXKeM OTKJIIO-
UuTh OJOK U3MeHeHUH rJ1006aabHOTO YPOBHS, a TakxKe npeobpa-
30BaHHE BCEX OCTANbHBIX 0O'bEKTOB JIOKAJBHOTO YPOBHSI.

[IpakTuueckas pa6ora ¢ cucTeMOi MoKaszaJga, uTo OTJa1a/Ka
onHoro anroputma Ha 10-15 xapakTepHbIX (OHOTHITHBIX) MPH-
Mepax, Mo3BOJsIeT MOJIYUUTh J0CTATOUHO HA€KHBIH aJrOPUTM,
YIOBJIETBOPUTEJNbHO paboOTAIOUIMi U C APYTUMU MPUMepPaMH,
N1 KOTOPbIX OTJIajika He mpoBoauaack. bosnee toro, B HeKOTO-
pBIX Cyyasix ajJropuT™ yJ0BJAETBOPUTENbHO paboTaeT HaA MPH-
Mepax, CYIleCTBEHHO OTJHMUAIOUIUXCS MO XapaKTepy OT Tex,
JUIs1 KOTOpbIX OH padpabartbiBancs. Takum ob6pasom, B npoliiec-
ce CO3/1aHusl U OTJAAJKH aJrOPUTMa UCTOJHEHUS SKCIEPT 1iar
3a warom “BKJajabiBaeT B HEro CBOM 3HAHHUSI O MPUMEHEHHUH
MCMOJHUTENbCKUX MPUEMOB, XapaKTePHbIX /i KOHKPETHOTO
MY3bIKaJbHOIO HHCTPYMEHTA U OMpeNeseHHOTO MY3blKaJbHOTO
»)Kanpa. B atom npoiecce B anropuTMme nosiBasieTcst popmasb-
Hblll Kpumepuil 8oLpa3umesbHOCmuU, BhlpaKaoluics Kak B
CTPYKType CaMOro aJroputMa, Tak ¥ B HACTPOHKAX PEKUMOB
pacno3dHaBaHusa U npeobpaszoBanus MO. B Gonblinnerse cay-
yaeB 3TOT KPUTEPUil BbIPA3UTENTbHOCTH OCTAETCS /ISl SKCIep-
Ta HeSIBHBIM, MOCKOJIbKY OCHOBHASI UaCTh PEXKUMOB MpeoOpaso-
BaHUS OTJaXKUBAeTCs UM Ha cayx (y sKcrnepTa HeT 0coboil He-
00XOJIMMOCTH 3HATh CTPOTHE aKYyCTHUECKHE XapaKTePHUCTHUKH
3BYKOBOI0 006beKTa, MOJyUalollerocss B pe3yJabTate padoThl
cucteMbl). OnHAKO Korjpa aJaropuTM OTJazKeH, KpUTepuil Bbipa-
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3UTEJbHOCTH MOXKET ObIThb MPeACTaB/AeH B CTPOTOM BHJAE — KakK
TOUYHbIE UHCJAOBbIE OTHOILIEHUS] U KPHUBbIE.

B kauectBe niamtocTpanuu paboThl CHCTEMbI MOJETHPOBAHUS
ucnonnenust B [Ipunoxxenun 2 npuBeeHbl 1aHHble, MOMyUeHHbIE
B pe3ysbTaTe HCMOAb30BAHUS JIBYX aaroputmoB. [lepBoiil — nss
cakcopoHa — co3/laH HAa OCHOBE aHA/JIU3a MaHepbl HCMOJTHEHHUS
n3BectHoro cakcoponucra Paycro [Tormerru (Popetti, F.) — “Sax
— Solo “Fausto” Sweet Legato Manner”, BTopo#i — 174 BO-
KaJbHOH MapTUH — paszpaboTaH B paMKax yuyeTa 0OIIMX HOPM
JKEHCKOTO JTMPUUECKOr0 BOKaJbHOrO HHTOHHpOBaHusl — “Female
Singing — Solo Legato Lyrical with Tempo Changes”. Ilep-
BbIl @JITOPUTM BKJ/JIOUAeT pacueT TakKMX mapamMeTpoB, Kak
Velocity, Expression, Pitch, Modulation, Start Position,
Duration, a BTopo#i, TOMHUMO yKa3aHHbIX, mapaMmeTp Tempo.

3.5. [lpakTuueckoe mpuMeHeHHe METOAA MOJAENHPOBAHUS
UCTMOJMHUTENbCKUX TTPUEMOB BbIPA3UTENbHOCTH

[IpennokeHHblil B HACTOSILLLEM HCCJIE0BAHUH MOJAXO0J MOJie-
JIMPOBAHUS MCMOJHUTENbCKUX MPUEMOB Obl1 anpoOUpOBaH B Me-
puoa ¢ 1996 no 2002 roabl B npouecce pazpabOTKH U MOJEPHHU-
3allHM CepPUM TNPOrpaMMHBIX MPOAYKTOB JabopaTopuu
NTONYX " ¢ o6uium nassanuem Style Enhancer (“ycunurens
ctuas’”) [163]. Paspa6otku konnektusa NTONYX noayuumnu
BBICOKYI0 OLIEHKY B MeXX/yHapOJHOH npecce U GjaarojgapHble oT-
3bIBbI MOJb30BaTenell BO BceM Mupe (cM. [Tpumoxenune 3). K mo-
MEHTY HaNUCaHHUsl 1aHHOH paboThl yKazaHHOe MporpaMMHOe
obecrieyeHue cHabGKeHO O0JbIIOH OUOJHOTEKON HCMOMHUTEIbCKHUX
anroputMos (okos10 600) 1151 pa3nIHUHBIX HHCTPYMEHTOB H pas-
HbIX MaHep UCMOJNHEeHHUS.

[Tomumo aBTOHOMHBIX Bepcuil mporpammbl Style Enhancer
TeXHOJIOTMsT MOJIeJMPOBAHHUsl HCMOJNHEHHUs! Obljla peasu3oBaHa B
Bune cepun “BcraBok” (Plug-ins) B unrepgeiice MFX (MIDI

*

[Tonpo6uyio ungopmalmio o pazpaboTKax H3BECTHON POCCUHCKON (PUPMbI MOXKHO TO-
Jy4HTh Ha oduuHMaIbHOM yuacTke http//:www. ntonyx. com
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Effects Plug-in) amepukanckoii komnanun Twelve Tone
Systems [187]". JlaHHOe TeXHHUECKOe pelleHUH MO3BOJHUJIO0
CHAOAMTb TEXHOJOTHEH CeprI0 MPOrPaMMHbBIX MPOAYKTOB YKa3aH-
Ho#l Kommanun — Sonar 2. 0, Sonar 1. 3, Sonar 1. 0, Cakewalk
Pro Audio 9, Cakewalk Pro Audio Deluxe 9, Cakewalk Home
Studio 9, Cakewalk Guitar Studio 2, Cakewalk Pro Audio 8,
Cakewalk Professional 8, Cakewalk Home Studio 8. UucJaen-
HOCTb 3apPErHCTPUPOBAHHBIX MOJb30BATENEH yKAa3aHHOTO MPO-
rpammuoro obecreyenusi Twelve Tone Systems npubankaercs
K | Mmunnuony uenoBek. Bepcusi mporpaMMbl MOJAEMHPOBAHHUS
MCTOJHEHUs, BbIMOIHeHHAst B BUAe Plug-in u noayunBiuas Ha-
3Banue Style Enhancer Micro, BXonuT B cocTaB yKa3aHHBIX
nponyktoB Twelve Tone Systems.

OcHoBHasi kateropus noab3oBatenein Style Enhancer —
npogeccHoHa bHble apaHKUPOBIIUKH, KOMITO3UTOPbI, UCTIOJTHHU-
TeJH, a TaKKe MY3bIKaHTbI-TI00UTENH, MPUMEHSIOLIHe B CBOeH
JesiTeIbHOCTH KoMMbioTep U paboTaioiine ¢ MIDI-nanubiMu u
MIDI-o60pynoBanuem. Takum 06pa3om, OMUCAHHbIH B HACTOSI -
el paboTe MOAXOJ yKe MOJYyUUT MPUMeHEeHHe B MY3bIKaabHOH
NpakTHKe B TaKUX cepax, Kak coznanue u o3ByunBanne MIDI-
KOMTO3UIIUH, 3aMUCh MY3bIKH B 3JIEKTPOHHBIX CTYAUSIX B LIUPO-
KOM CIeKTpe MY3bIKaJbHbIX XKAHPOB M COCTABOB — OT 3JIEKTPOH-
HOU W TaHIleBAJbHOH 10 UMUTAIIMH aKyCTHUECKOTO /1?)Ka3a U CUM-
doHuuecKOil My3blKH. B oTaenbHBIX cayuyasix KauecTBO
MY3bIKaJbHOTO pe3yJ/bTaTa, MoJyueHHOe C UCTIOJb30BAHUEM TeX-
HOJIOTHH MOJIeIMPOBAHUS, OKA3bIBAETCSl IOCTATOUHO GJU3KUM K
HATypa/JbHOMY aKyCTHUECKOMY 3BYUaHHUIO U He TI03BOJISIET Hecre-
[IUAJMUCTY COCTABUThL OJHO3HAUHOE MPeCTaBJeHHe O TOM, KAKUM
06pasoM 3TOT pe3yabTat Obli noaydyeH. MHbIMU ciioBaMu, npak-
THUeCKOe MpUMeHeHHe MeTO/a /sl OT/IeJbHbIX HHCTPYMEHTOB U
MaHep MO3BOJISIET CO3/1aBaTh 3BYKOBbIe 0OBEKTHI MAKCHMAJbHO
npub/IMKeHHble K peasibHbIM, T. €. Monajaloliye B 300y “nudde-
peHlMa bHOro nopora pacrnozHaBanus”. C NOMOLIbIO TPUMeHe-
Hus Metona B MIDI-TexHo/morusix My3blKaHThl CO3/1a10T CYyIIle-

&

[TonpoGHyio HHpOPMALHMIO O MPOAYKTAX H3BECTHOH aMepPUKAHCKOH KOMMaHHU MOXK-
HO MOJYuNThb Ha oduIMambHOM yuacTke http//:www. cakewalk. com
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CTBEHHO 0o0Jiee BbIpa3uTebHble KOMTO3UIIUH, “OKUBJISASA" 3J€K-
TPOHHYIO MapTUTYPY. JLOMOMHUTETbHBIMY MOJOKUTENbHBIMU MO-
MEHTAMH SIBJSETCS TO, UTO JAHHBIH MOJAXOJ IMO3BOJSET TaKKe
CO3/1aBaTh HOBbIE HCTIOJHUTEIbCKHE MaHEePhl JJIs CYIIeCTBYIOIINX
My3bIKaJbHbIX HHCTPYMEHTOB W MCKYCCTBEHHBIX 3J€KTPOHHbBIX
TeMOpPOB, a. KpOME TOT0. 3HAUNUTEJNbHO COKpalllaeT BpeMs Ha CO-
3nanue kayectBeHHOH MIDI-KOMNO3UIIMH U TOCTHXKEHHE ee Bbl-
pPasuTeNbHOTO 3ByUaHHS.

[To HamemMy MHeHHIO, YKa3aHHbBIH METO] MOXKET U JIOJIKeH
HalTH MpUMeHeHHe B OOyYEeHHH MY3bIKAHTA-UCTIOJHUTES U B
TEOPUU MY3bIKU. [ HCTIOMHUTES TEXHOJIOTHS MOJIeTMPOBAHHUS
NpeCcTaB/IseT HHTEpeC, KakK cnocod co3MaHusl pa3JIuuHbIX BapH-
AHTOB MCMOJHEHHUS MPOU3BENEHUS ¢ BO3MOKHOCTBIO THOKOTO H3-
MEHEeHHUs XapaKTepa MCIOJHEHHUS 10 Pa3JUUHbIM MapaMeTpaM.
AHanu3upyst Takue BapuaHTbl, MCIIOJHUTEb MOXKET HAHUTH HHTe-
pecHble s cebsi cnocoObl HHTEPNPeTallli, KaK Ha yYPOBHE TJ0-
6aJbHbIX H3MEHEHHH, TaK U OTAENbHBIX HCTTOMHUTENbCKUX IITPH-
XOB, @ 3aTe€M HCIMOJb30BATh KOMMbBIOTEPHYIO BEPCHIO KaK TPOTO-
TUN JAJs1 cOOCTBeHHOro ucmnoaHenusi. uOKoe u3MeHeHUe
napamMeTpoB UCTMOJHEHUS] B peaJbHOM BpeMeHHU TO3BOJISEeT TaK-
JKe C03/1aTh CrellanbHoe MporpaMMHoe obecrieueHue JJist Tpe-
HUPOBKH HUCIMOJHUTENS B OTPabOTKe UCTIOJTHEHUS] TEMIIO-PUTMHU-
YeCKHUX U JUHAMHUYECKHUX HU3MeHeHHUH.

Mnest coBepllleHCTBOBAHUS METOJIUKHU OOYUeHUsT HCMOJTHUTE-
Jisl Ha OCHOBE UCMOJIb30BAHHUSI METOJa MOJENHPOBAHUS MPUHAL-
JIeXKUT npenoaaBareato HoBocubupckoit KoHcepBaTOpUH, COTPY/L-
Huky nabopatopun NTONYX Haranbe ['puropbeBoil. dxcnepu-
MeHTaJbHasl J1eMOHCTPAlUs METOAMKH COCTOSIaCh B siHBape
2002 rona B mpHCYTCTBUM BbIJAIOLLIEr0ocs Mejarora U ckpunaua,
npogeccopa 3. H. bpona. B kauecTtBe TecToB Obliu 3anporpam-
MHUPOBAHBI IBA MPUMepPa OPKECTPOBOTO COTPOBOKIEHHS COTUPY-
I0LLell BUOJIOHUEJIH, BKJAIOUAIOLIHEe TeMIIOBble U JHUHAMUUYECKHUE
uamenenus (“Pomanc” O. A. EBnaxoBa u “Ilecuss” M. 1. My-
coprckoro). B nmpoiecce oTpaGoTKH TeMMO-pUTMHUECKHX HABbI-
KOB YUeHHIIa MY3bIKaJabHOro auless HoBocu6Gupckoi KoHcepBaTo-
pun Cama PamaszanoBa (5 kjaace, npenojaaBaTesnb — npodeccop
E. 3. HunoB) ucnosusiia BUOJOHUENbHYIO MapTHIO, a Npenoja-
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Batesab H. 'puropbena B peasbHOM BpeMeHH H3MeEHsila nmapa-
MeTpbl UcrnonHeHus. [locsme moayyacoBoro TpeHUHra, 3anucaHHo-
ro Ha Buzaeo, npodeccop 3. H. Bpon nan paspabateiBaemoi
MeTOJIMKe Caeayiollyto oienky: “Ecan ectb npobGaembl ¢ pUT-
MOM, TO 9TO 3aMeyaTesnbHas Belllb — TO, YTO g cefiyac BUXKY... 5
CUMTAIO 3TO OYEHb MHTEPECHBIM HaMpaB/aeHHEM... DTO HHTepec-
HO, KOTJ1a YMO3PHUTEJNbHO MPoeKTHpyemyto ppasupoBky rubato
MO2KHO 3a(DMKCHPOBATh KOMMBIOTEPOM..., @ KAK KOMIbIOTEP MO-
Mor 66l 60POTHCS € MU30/I0M U3 BTOPOH uacTu KoHiepta Cube-
auyca ?! ... [IpeumyuiectBo 3TO# mporpaMmbl B TOM, UTO OHA
Mo3BOJSIET c/lesaTh 0ObIYHYI0 POHOTPAMMY MOABUAKHOH, COCOO-
HOM TIOMIUMHSATHCS BOJI€ MCTOJMHUTE .

Kak ormeuasoch, npeanoKeHHbI METOA MOJEJUPOBAHHUSA
MCTOJHEHUSI MOKeT ObITb HCMOMb30BAH B TEOPETHUECKOM MY3bl-
KO3HAaHMH, CTATb TOJUKOM K pa3pabOTKe HOBBIX MPUHLHUIIOB UC-
MOJHUTEJNbCKOT0 aHaan3a. DTH UCCae0BAaHUs TTepBOHAUANBHO
MOTYT BKJI0YaTb CO3/laHHEe THMOBLIX HCMOJHUTEIbCKUX MOJenel
JUI1 COMUPYIOLLHUX HHCTPYMEHTOB M MEBUYECKOTo ro/10ca Ha YpOB-
He CHHTe3a-aHaJu3a ra00aJbHbIX TEMMOBbIX U THMHAMUUYECKUX
M3MEeHeHMH, a 3aTeM JOMOJHATHCST MOJEMUPOBAHUEM OT/AETbHbBIX
MCTOJHUTENbCKUX IITPUXOB. Takum 06pasom, uccaenoBaTesu, B
cayuae MPpUMEHEHUsT MPeaJ0KEeHHOr0 MeToa MOJeJUPOBAHUS
MCTOJHEHUs, MOTYT MepeiTH OT aHa/lu3a neyaTHbIX HOTHbIX TeK-
CTOB W ayJuo3anuceil K aHaau3y UCMOJHEHUS U SIBJAEHUH MY3bl-
KaJIbHOW BbIPAa3UTENbHOCTH MOCPENCTBOM CO3/IaHUST KOMIbIOTEP-
HbIX UCMOMHUTENbCKUX Mojesneil. MoKHO BbICKa3aThb Mpe/noso-
JKeHHWe, UTO B 3TOM HaNpaBJeHHHU HAKOMJeHHe JaHHbIX B BUIE
KOMMbIOTEPHBIX aJTOPUTMOB UCMOJHEHUS MO3BOJUT BbISBUTH
o6u1iMe 3aKOHOMEPHOCTH HHTOHUPOBAHUS, MHBAPUAHTHbIE K THUIY
MY3bIKaJbHOrO MHCTPYMEHTA, KaHpa, MaHepbl U, TAKUM 00pasoM,
NpUOIU3UTLCSA K GOPMYJIUPOBKE 00U{ec0 3aKOHA MY3bIKAALHOL
BbLPAZUMENbHOCTIU.

C LLEeJbIO aHpO6I/IpOBaHI/IH B MySbIKa.HbHOfI NpakKTUuKe 1 MoIy-
JISIpU3allu TEXHOJOTHU MOJCJTUPOBAHUSA UCIOJHEHUST aBTOPOM

3anuch XpaHuThest B Buieoapxuse HoBocHOHPCKOH rocyiapecTBeHHON KOHCEPBATOPHH.
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Hacrosiuiero uceaenopanus B 2000 r. OblLT co3MaH psia UHCTPY-
MEHTAJbHbIX MY3bIKa/JbHbBIX KOMMO3ULHHA HAa COOCTBEHHbIE U
npeaMoKeHHble U3/1aTeJieM TeMbl, BOILEAIINHN B anbO0M (KOM-
nakt-nuck) “The Awakening Soul” (“ITpoby:xaenue nymun”) "
OT3bIBbI 3apy0eKHBIX U OT€YECTBEHHBIX CMEIHATUCTOB HaA 3Ty
pabory npuBenennl B [Ipumoxenun 4. Jlerom 2002 r. ¢ ucnosb-
30BaHMEM TEXHOJOTHH ObIIM CO3/1aHbl UeTbIpe appaHKUPOBKH
MONyJsIPHBIX MeCeH, HCMOMHEeHHble U3BeCTHBIMH BOKAJIUCTAMH U3
Munuu (S. Shanbhogue, M. Giridhar, V. Jayaram,
R. Bharati) ™. PaGora Gbliia BbIMOJHEHA aBTOPOM HaCTOsIILEH
KHUTH MO 3aKasdy amepukaHcko# kommanuu SolCom, Inc. u
npeaHa3dHaueHa JJIsi My3blKaJbHOTO 0DOPMJIEHUST HHAUHCKOTO
puabma.

[Ipaktnueckas pabora mporpamMm MOJAEIUPOBAHHUS HCTIOJIHE-
HUs1 Obllla HEOJTHOKPATHO U C yCTMEXOM MPOJeMOHCTPUPOBAHA Ha
BbICTABKax, KoHpepeHuusx, cemuuapax B HoBocubupcke, Ome-
ke, KpacHnosipcke, Mockse, Bo @pankdypre-na-Maiine (I'epma-
nus, 1997) B pamkax Frankfurt Musik Messe, B yHuBepcuTeTax
roponoB ¥Yacau (Ulsan) u [1ycan (Pusan), Pecny6anka Kopes,
B 1997 rony, B pamMKax MeKAyHAapOJAHOIO CHMIMO3UYyMa

KORUS'97 [165].

YKasaHHblil anb60M Bbillies B Kanane. ABTopckie npaBa npuHajiexaT aMepuKaH-
ckoit komnanuu SolCom, Inc. (New Jersey, 19 Ridge Road, Summit, NJ 07901,
USA). Bece komnosuuun pgoctynubl B popmare MP3 Ha oduunanbHOM yuyacTke
http://www. ravalex. com [183].

ABTOp My3biKasbHbiXx TeM — PaBu [latrartpeiis (Ravi Dattatreya). 3anucs Bokana
Oblsa BbiMoaHeHa YaHapy — pyKOBOJAMTENEM MY3bIKaJbHOIO MPOJIOCEPCKOrO 1IEHT-
pa Bollywood Strings B Jlonaone [172]. Bee komnosuimn goctyntbl B popmate MP3
Ha oduumnatbHoM yuactke hitp://www. ravalex. com [183].
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3akJauyeHue

PaspaboTka nmoaxoaa K KOMNObIOTEPHOMY MOJAEIUPOBAHHUIO
MCMOJHEeHHUS, MPEeANPUHATAS B HACTOSALLEM MCCAEJOBaHUH,
npejacTaBJ/sieT coO0H ONMbIT U3yueHHsT PeHOMeHa MY3bIKaJbHON
BbIPA3UTEJABHOCTH C LeNbI0 MOHCKA PabOTOCMOCOOHBIX aJro-
PUTMOB aHa/aM3a U TPAHCHOPMALUUU MY3bIKAJIbHOTO MPOU3BeE-
JIeHHS, MPeJCTaBJICHHOIO B BHUJE 3JEKTPOHHOH MapTUTYPBHI
(MIDI c¢aitn). Kak nepecrajsieTrcss aBTOpPY, OCHOBHbIMH pe-
3y/JAbTAaTAMH UCCAEN0BAHUS ABASIOTCA CJAeNYIOLLIHE:

a) yTOUHeHHe CTPYKTYypbl PakTopoB, 0OecmeurBalouInux
MY3bIKaJAbHYI BbIPAa3UTEJNbHOCTh B paMKax TPajAHILHOHHOM
CXeMbl MYy3blKaJbHOH KOMMYHHMKAIIMH, BbIIBJICHUE B Hel posu
MY3bIKAHTA-UCMOJHUTEAA U (GOPMYJUPOBKU TpeOOBAHUN K
NpPOrpaMMHBIM CPEeACTBAM, MPU3BAHHBIM BbIMOJHUTb €ro (QPyH-
KILMKM B 9JEKTPOHHOH cXeMe MY3bIKaJbHOH KOMMYHUKALMH;

6) aHa/aM3 COBPEMEHHOT0 COCTOSIHUS aJTOPUTMHUYECKOH U
annapaTHoOd 6a3bl KOMIBIOTEPHbBIX MY3bIKAJAbHbIX TeXHOJOTHI
C TOUKM 3pEeHHS MPUTOLHOCTH €€ /I MPaKTHUECKOTO pelleHus
3a/laul KOMMbIOTEPHOTO MOJEJUPOBAHUSA MY3bIKaJbHOTO HC-
NOJTHeHHUS;

B) OLlEHKA POJH (PYHILAMEHTAJbHOIO CBOHCTBA MCUXHUKH -
qupepeHIMasbHOTO MOPOra OULYULeHUH B OMpeeJeHUuU
KAaueCTBEHHOI0 YPOBHSI HCKYCCTBEHHbIX 3BYKOBbIX 00BEKTOB M
MOTEHUHANbHOH BO3MOKHOCTH CHHTE3a MY3blKaJbHbIX 00beK-
TOB, 00J1a1aI0IUX MY3bIKaJbHOH BbIPA3UTEAbHOCTLIO;

) NpeaJoKeHHe MOAX0Aa K CO3JIaHUI0 “UeJOBEeKO-MallINH-
HOH CHCTeMbl”, cayzKalllel AJsi MOAeNMPOBAHUS Tpolecca Hc-
noJiHeHUus1, paboTa KOTOpOH Oa3upyeTcss HAa HUCMNOJb30BAHUHU
HEesIBHOTO W CyObEKTHBHOTO B CBOEH OCHOBE “KPUTEPHs BbIpa3u-
TeJbHOCTH, MOSIB/ISIONIErOCS B pe3yJabTaTe COCTABAEHHUS U OT-
JaJKH aJropuTMOB MOJEJMPOBAHUS MY3bIKAHTOM-3KCMEPTOM;

J1) onpeneseHrue BO3MOXKHOCTEH M OrpaHUUYEHUH mpejso-
JKEHHOTO MOAX0/1a MOAeJUPOBAHUS;

€) mpakTuueckas anpobauus MeToaa MOJAEJHMPOBAHUSA
MY3bIKAJbHOTO HCMOJHEHUS B CEPUH MACCOBLIX MPOrpaMM-
HBIX MPOAYKTOB.
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[lepBas rpynna BbIBOJOB OTHOCHUTCSl K aHAJIU3y SIBJICHUS
MY3blKaJbHOH BbIPA3UTEJbHOCTH B paMKax TPaAMLUHUOHHON
CXeMbl MY3blKa/JAbHOH KOMMyHUKaluuu. MMesa B BUAYy camylo
000011eHHYI0 GOpPMY, TPOIECC UCMOJHEHUS MOXKHO TpeJcTa-
BUTH B BUJIE CJACAYIOLIEH Henu GakTOPOB: KOMNO3UMOP - HOM-
HbLI MeKCen - UCNOAHUMEeNb - UHCMPYMEHM - ePanmMamuKa -
akycmurka - caywamens. VIsyuenne peHoMeHa BbIpasuTeb-
HOCTH CO BCeH OUEBMJHOCTHIO MOKa3blBaeT, UTO U OObeKTHB-
Hble, U CyObeKTHBHbIE COCTABMASAIOUIME TECHO B3aMMOCBA3aHBI.
Hckawuenne u3 uenu J1000T0 U3 3BeHbeB MPUBEIO Obl K Ha-
PYUWEHHIO yCAOBUH, HEOOXOAMMBIX A5 BOSHUKHOBEHHUS 3TOrO
denomena. LlenrpaabHoii ¢GuUrypoil B TpajJUIlMHOHHON cxeme
My3bIKa/JbHOH KOMMYHHUKALIMK SIBJASETCA MCMOJHUTeb. beps
Ha cebOs ynpaBJ/sioUlne, KOHTPOJAUPYIOLLIHe (PYHKLHH, UMEH-
HO OH JleJ1aeT CUCTeMY “HCMOJHHUTeb — MYy3blKaJbHbIH MHCT-
pyMeHT” crmocoOHON K MOpOXKAeHHI0 My3biKH. CylllecTBeHHOe
OTJIMUHE COBPEMEHHbIX KOMIbIOTEPHbIX TEXHOJOTHI BOCMPOU3-
BEJICHUS MY3bIKM OT TPAaJHLHUOHHOH CXeMbl MY3bIKaJdbHOH
KOMMYHUKAUHMK 3aKI04aeTCsd B OTCYTCTBUU B HUX HCMOJHU-
TesabcKoro ¢axkropa. [loaTtomy noaxoa K co3aaHuio Ues0BEKO-
MallMHHON CUCTEMbl, CayxKallel peleH’io 3aJaul MOJEIH-
pPOBAHUSI UCMOJMHEHUS W SIBASIOLIEHCS aHAJOMOM CUCTEMbl
“HCMOMHUTENb - MY3blKAJAbHbI HHCTPYMEHT”, N0JKeH 0as3u-
poBaThCs Ha MOUCKE MPUEMOB nepeaauynd GYHKIUHA UCMOJHU-
Tessl KOMIbIOTEPHOH mporpamme U crnocoba 3agaHusi KpuTte-
pHsl BbIPA3UTEJIbHOCTH B HesIBHOH opme.

BesycnoBHasi ca0KHOCTb sIBJEHHUST MY3bIKAaJAbHOH BbIpasu-
TeJbHOCTH caMma 1o cebe He MOKeT ObITb MPUUHHONH OTKasa OT
MOMbITKU pelleHnst 3a/auld MOJAeJUPOBAHUS UCMOMHEHUS] — HUC-
cJe/l0BaTeNb BlipaBe BblI6paTh HEOOXOAUMYIO TJIyOUHY aHaJ/au3a
SIBJIEHUS] U YPOBEHb CJA0XKHOCTH MCMOJAb3YyEMbIX aJTOPUTMOB U
dbopmaabHbIXx Mojeaeld. B nmoucke moaxona K peulieHHio 3aja-
Uy MpeacTaBasieTcs MOoJe3HOH MeTON0J0rUs, MpUuMeHseMas B
061aCTH MPOEKTUPOBAHUST 0OBEKTHO-OPUEHTUPOBAHHBIX MPO-
rpaMMHBIX CHCTEM, CYUIHOCTb KOTOPOH B caMoMm oO0lleM BHJe
MOKHO OblJ10 Obl OXapaKTepHU30BaThb BblparkeHueM “crnocob
Npeo0NeHUs CJA0KHOCTH 00beKTa UCCae0BaHUS ™ .
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Bropas rpynna BbIBOJOB KacaeTcsl aHa/1M3a COBPEMEHHO-
ro COCTOSTHUS aJTOPUTMHUUYECKOH M anmmapaTHOH 6a3bl KOMIMb-
IOTEPHDBIX MY3bIKAJbHbBIX TEXHOJOTMH C TOYKH 3PEHHUS MPHUTOJ-
HOCTH ee A/ MPaKTHYeCKOr0 pelleHUs 3alauu KOMMblIOTep-
HOTO MOJEJMPOBAHUS MY3bIKaJbHOIO UCTMOJHEHHUS, a TAKKe
onpejesneHus KpUTepUeB OLeHKHM KauecTBa pedyJabTaTta pabdo-
Tbl UeJOBEKO-MAlIWHHON CHUCTEeMBbI, MOJENUpYIOULel Mmpouecc
MY3bIKa/JbHOTO MCMOJHEHHUS.

[IpoBeneHHBIH aHAMU3 MO3BOJASET CAEAATh CACAYIOLLIHE
BbIBO/JIbl:

a) OYeBHJIHO, UTO COBPEMEHHAas MaTepHadbHas M aJro-
puT™MHuUecKas 0a3a 3MEKTPOHHOH MYy3bIKHM y»Ke MPUroaHa AJs
CHHTe3a UCKYCCTBEHHBIX 3BYKOBbIX 0OBEKTOB JI0OOOH CJI0XKHO-
CTHU U J10O60r0 KauecTBa;

B) YUeT 3KCMePUMEHTANbHbIX J1aHHBIX MCHUXOJOTHH BOCMPH-
STUS 3ByKa MOKa3blBaeT, UTO TEOPETHYECKH BO3MOKHO CO3/a-
HUE UCKYCCTBEHHBIX 3BYKOBBIX 0Ob€KTOB MOJHOCTbIO MJEHTHY-
HbIX, C TOUKH 3PEHUS BOCTIPHUATHS UeJOBeKa, HATypaJdbHbIM H
o6/MafalolMX 10CTATOYHBIM YPOBHEM MYy3blKaJbHOH BbIpasu-
TeNbHOCTH. [l TOCTUKEHUST ITOTO HEOOXOAMMO BbIMOJHEHHE
CNEAYIOILUX YCAOBUNA — CHHTE3UPYeMbIHl 3BYKOBOH 0O0BEKT
JOJI2KeH OTHOCUTHCS K y2Ke CYUIeCTBYIOlLeMYy KJaccy, a ero
OTJIMUUS OT HATYPaJbHOTO J0JKHbI ObITb MeHblle MHOrogak-
TOPHOro AU @epeHIHansbHOro NOpora OULyLIeHHH.

Takum o6pasom, ecan COBpeMeHHOe COCTOSIHUE CPeCTB
JEKTPOHHOH MY3bIKM He HaKJ/JaaJlblBaeT KaKUX-IHMOO cepbes-
HbIX OFpaHUUEHUH Ha pelleHHe 3a/aul MOJCIUPOBAHUS MY-
3bIKAJbHOIO UCMOJMHEHHUSI, TO TEOPETHUECKH OHA MOXKeT ObITh
pelleHa Ha XOpolleM KayecTBeHHOM ypoBHe. Toraa ocHOBHOM
npo6aeMOl sIBJAsIeTCS HaXOXKJAeHHe Takoro crnocoba ynpanJe-
HUSI CUHTE30M 3BYKOBOTO 00beKTa, KOrja 3TOT 00beKT MpUHOO-
peTaeT HeE0OXOJAUMOE KauecTBo.

CuTyalmu, Korjia MCKYyCCTBEHHbIH 3BYKOBOH 00bEKT BOC-
NpUHUMAaeTCs cayllaTeseM Kak HaTypaJbHbId, H KOrjaa My-
3blKa/JbHOE MPOU3BeNeHHUEe, MOPOKIEHHOE KOMMNbIOTEPHOH
nporpaMMmoil, HeceT SIBHble MPHU3HAKK MY3bIKAJbHOH BbIpasu-
TeNbHOCTH, UTO BO3MOXKHO He TOJbKO TEOPETHUECKH, HO yxKe
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HMeeT MeCTO B My3blK8J'IbHOI>1 NpakKkTHuKe, J0J2KHbI 6bITb, Kak
npeacraBJ/asieTcd aBToOpy, NpeaAMETOM MCCJAEJ0OBaHus crieuua-
JIUCTOB B 00JaCTH My3blK8JIbHOﬁ 9CTETHKH, MCUXOJOTHHU H
COLLMOJIOTHH.

Tpetbst rpynna BbIBOJOB KacaeTcst OLEHKH MPUMEHUMOCTH
NpeANoKeHHOTO MeTo/la MOJeJMPOBAHUS MYy3blIKaJbHOTO HC-
MOJHEHUST B pellleHMH 3a/au MY3bIKaJAbHOH HAayKH M MPaKTH-
k. Ha uto »Ke Mbl MOKeM paccuuThiBaTh B ClAyuae peasnusa-
MU YeJOBEKO-MalIUHHON CUCTeMbl, MOACIUPYIOLLEH Tpoliecc
My3blKaabHOro ucrnonHenus? [lpaktuueckas anpobauus cu-
CTeMbl, pa3paboTaHHOH HAa OCHOBE MPeI0KEeHHOTO MOAX0/a,
nokasana ciaeaytoliee:

a) Mbl MOXKeM “0KHMBHUTb  3JEKTPOHHYIO MapTUTYPY B
TOH Mepe, B Kako# OyaeT oTJaarkeHa KOMMbIOTEpHAasi MOJesb
MCTOJMHEHUST,

6) Xy/l0KeCTBeHHbIH ypOBeHb MOJYUEHHOTO pe3yabTaTa
OyneT 3aBHCETb OT TOT0, HACKOJAbKO MCKYCCTBEHHBIH 0OBEKT
O6y/leT COOTBETCTBOBAThH TMMOTETHUECKOMY, UJ€aJbHOMY HC-
MOJIHEHUIO, UYTO B CBOIO Ouepelb OnpejenasieTcs MHOTodpak-
TOPHBIM AU(depeHIIHaNbHBIM TOPOTOM BOCHPHUSATHS;

B) KaueCcTBO (PYHKIIMOHUPOBAHUS CUCTEMbl 3aBUCUT OT CTe-
MeHW YyuacTHsl MY3blKaHTa-3KcrepTa B ee paboTe — OHO BbIlle
MpH yuacTHH IKCIEPTa U CYLIECTBEHHO HUKe, KOTrjla UesJOBeK
ucKJ/aoueH u3 Hee. Cuctema MOKeT ObITb MCMOJb30BaHA B
Tpex pekKumax: MepBblil — € SKCMEPTOM, CO31A0IHUM U KOp-
PEKTUPYIOLUIUM aJTOPUTM HCMOJHEHHUS; BTOPOH — C MOJb30-
BaTesJeM, UMEIOIMM BO3MOXKHOCTb KOPPEKTUPOBKH AJTOPHUT-
Ma (CylLleCTBEHHO OTpAaHUUEHHYIO B CPAaBHEHHUU C BO3MOXKHO-
CTSIMM 3KcHepTa); TpeTuih — 06e3 ueJ0BeKa, MOJHOCTHIO
aBTOMATHYECKH, Korjaa oOpaTHble CBSI3U OTCYTCTBYIOT.

') TpOIlecC CO3aHUsI U OTJNAJKH KOMIBIOTEPHOH MOJe/H
9KCMEePTOM MO3BOJSIET MOJYUUTh HEKOTOPble (opMaJsbHble
CBEJIeHUsT O BbIPA3UTEJAbHOM HCMOJHEHUHU. YKa3aHHble CBeje-
HUSl SABJSIOTCS JJIS 9KCMepTa HesBHbIM KPUTEpHUeM BbIpa3u-
TEJbHOCTH U OTPa)KaloT ero cyObeKTHBHbIE MpeCcTaBIeHUs O
TOM, KakuM 06pa3oM J10JKHa ObITh npeobpa3oBaHa 3/JeKT
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pOHHas mapTuTypa. B Toxe BpeMs, B caMOil cUCTeMe
KPUTEPUH BBIPA3UTEIbHOCTH MPUCYTCTBYET B CTPOTOH popme
— B BHU/l€ COBOKYMHOCTH YCJOBUH pacno3HaBaHus U mpeobpa-
30BaHUS MY3blKaJbHbIX 00bEKTOB, 00pa3yloLUHX HCIOJHHU-
TeJbCKYIO MOJeJb.

HayuHasi HOBU3HA HacCTOSIULErO MCCAEJ0BAHUSA, MO MHe-
HUIO aBTOpa, onpeaenasercs caeAyloliuM. Bo-nepBbiX, My3bl-
KO3HAHHUIO MpeJACTaBaAseTcsl Tenepb MPOBEPeHHbIH HA MPaKTH-
Ke, HO HeH3BeCTHbIH paHee, MeTOJ KOMMbIOTEPHOTO MOJEJIH-
pPOBaHUA MY3bIKaJbHOIO MCMOJHEHHUS, MO3BOMSAIOUIUH MepeldTH
OT KaUeCTBEHHOr0 K KOJMUECTBEHHOMY crnoco0y aHa/au3a Hc-
MOJHEHUsT HAa OCHOBe “cuHTe3a” GopManbHbIX, THOBbIX HC-
NOJHUTENbCKUX MoJeael. Bo-BTopbiX, B HacTosilel paboTe
NPOM3BENeHO YyTOUYHEHHEe CTPYKTYPbl U POJH KOMIOHEHTOB,
obecrneunBalOUIUX BbIpA3UTeNbHOE MCMOJHEHHUE, ClLeJaHO Bbl-
JleJIeHUe 3HAUeHHUs TeX M3 HUX, KOTOPble CBSA3aHbl C TEXHOJO-
IMi 3BYKOM3BJICUCHUS U KOHCTPYKILMEH MY3bIKaJbHOTO HHCT-
pPYMEHTa, B MPOTHBOBEC TAKUM CYObEKTHBHbIM KOMMOHEHTaM,
KaK TBOpPUECKAs MHTYULHs, MY3blKaJAbHas O1apeHHOCTb U Mp.
B-TpeTbux, Ha MpuUMepe KOMMNbIOTEPHOr0O MOJAEIUPOBAHHUSA
MCMOMHUTENbCKUX MPHEMOB MOKa3aHa aKTyaJbHOCTb mapa-
MEeTPHUECKOH MOJeNH MYy3blKaJbHOTO MPOM3BEACHHUSA, KakK
YHHUBEPCANbHOTO U 3PpPEeKTUBHOrO cnocoba MmpeacTaBIAeHHUS
MPOU3BECHUA B KOMIbIOTEePe, MPUTOJHOTO Js MY3blKaJabHO-
ro aHa/nusa. B-ueTBepThIX, MOKa3aHbl MyTH MPUMEHEHHUS Me-
TOJMA MOJENUPOBAHUS HUCMOJHEHUS JJs pelleHHs mpakTuuec-
KUX 3a/a4 MY3blKaJbHOH KOMIMO3UILMM M APAHXKHUPOBKH, a
TaKKe MOATOTOBKM MYy3blKaHTa-UCMOJHUTEAS. B-nATbIX, npea-
JIOXKEHbl M MOATBEPKAEHbl MOAXO/Abl B HCMOJb30BAHUU METO-
Jla MOJeJUPOBAHUS HCHOJHEHUS B CO3JLaHUM MY3bIKAJbHOTO
nporpaMMHOro obecrneyeHust, OpUeHTUPOBAHHOTO HA Macco-
BO€ MPUMEHEeHHe.

CHoBa BO3Bpaulasicb K BOMPOCY O CJ0KHOCTH SIBJEHHUS
MY3blKaJbHOH BbIPA3UTEJABHOCTH, XOUeTCS MPHUBECTH elle
OJIHy LMTATy BeAYyLIero cneuuanucta B 06JaCTH MPOEKTH-
poBaHHUs CJ0KHBIX cucTteM, amepukania [.Byua (Booch, G.):
“IToTpe6GHOCTL B CA0XKHBIX MPOrPAMMHBIX CUCTEMAX PACTET C
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omesomasiionieid ooicTpotoil. [lo Mmepe Toro, kak yBeauuuBa-
I0TCS MPOU3BOJMTENbHOCTb annapaTypbl U Bce OoJblie Jatoael
Y3HAeT 0 BO3MOXKHOCTSAX KOMIMbIOTEPOB, HAM XO4YeTcs aBToMa-
TH3UPOBATb Bce DoJjiee Cl0KHble nmpoleccbl. PyHI1aMeHTaAbHASA
LLeHHOCTb 0O'bEKTHO-OPHEHTHPOBAHHOTO MPOEKTHPOBAHUA KakK
YCTOSIBILEHCSA TEXHOJOTHH B TOM, YTO OHO MO3BOJSET yea0Be-
4ecKOMY JyXy COCPeA0TOYHUTbCH Ha pelleHHH MCTUHHO TBOpyec-
Kux 3anad...” [16]. JIumb Ha mepBbIH B3T/S MOMXKET MOKa3aTh-
csl, UTO BOMPOCHI, 3aTpOoHyThie [. Byuem He uMerT nmpsaMoro
OTHOLIEHUS K MpoOJaeMaM MY3bIKaJbHOH HAayKH H MPaKTUKH.
[IpencraBuTennsM My3blKaJabHOH HayKH BPSL JAH CJAedyeT
JKAAThb, KOrjna Kakas-nu60 KOMMbIOTepHass gupma MpeanoKUT
nporpamMHoe obecrnevyeHue, pewatollee Te WJIM HHble CJI0XK-
Hble My3blKaJbHble 3anauu. Komnbiotep kKak Oblja, TaK BO
MHOTOM H OCTAeTCs JHUIIb YCTPOHUCTBOM, BBIMOJHSIOUIUM Bbl-
YUCJIEHHUS, BbIUMCACHUSA TOTO YPOBHS CJAOKHOCTH M MO TeM
aJIropuTMaMm, KOTopble B COCTOSTHUH OCMBICJUTbL M pa3pado-
TaThb YeJOBEK - HHXKEHep, MPOrpaMMHUCT, (PU3UK, MaTeMaTHK,
apXUTeKTOp, OUOJOT WU ... My3blkoBed. MHbIMU cioBamu —
BO3MOKHOCTH KOMMbIOTEPHbIX TEXHOJOTUH, He UCKJIOUas U
My3blKaJbHble TEXHOJOTUH, LEAUKOM M MOJHOCTbIO 3aBUCST
OT cTeneHu Gopmaandaluu Uccaenyemoro npeamera. 4 xKon-
noomep Moxcem pewiams Auulb me 3adadu, Komoposie ObLAU
MY3bLKOBEOOM OCMbLCAEHDL, POPMANUSOBAHDLL, NPEOCABACHDL
8 gude anreopummos, MPUOOHbLX 0Nl CO30AHUSL NPOSPAMMbL.
Caenyst 3ToMy, N0 MHEHHUIO aBTOpa HacTosilled paboThl, CTOUT
HECKOJIbKO CKOPPEKTHPOBATh ObITYIOlLEe BbiparKeHHe “KOMIb-
I0Tep He MOXKeT PelluTh TaKylo 3ajauy’ — npaBubHee ObLIO
Obl cKazaTb TakK: “Mbl He 3HaeM, Kak ¢opMa/an3oBaTh 3aja-
4y HacTOJbKO, YTOObl OHa Morja ObiThb pelleHa KOMIMbIOTe-
pom”. M ecan nHam xouercs 3asiBUThb, UTO, HANPUMep, Takue
3aj1a4M, KaK rapMoOHM3allUsl MeJOJHH, aBTOMAaTHUYECKOe COYH-
HeHue KakKoi-a1u60 moJudoHUYecKol GopMbl HIU aBTOMATH-
YeCKUH aHaJu3 CTUJSI He MOTYT ObITb BbIMOJHEHbl Ha KOMIb-
IoTepe, TO HaM, BUAMMO, CAeNyeT MPU3HATbLCS, UYTO Mbl MPO-
CTO elle He TOTOBbl MPeNJOKHUTb TOUHBIH AJATOPUTM [J5
TOr0, UTO MPHUBBLIUHBIH HAM crnocoO pelleHMss TaKUX 3anad
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BKJ/JIIOUA€T MHTYUTHBHbIE MOMEHTbI, U YeJOBEeKY TOJbKO Ka-
JKeTcsl, 4To s MoA0OHBbIX CAyuyaeB OH 3HAaeT CTPOTHH aJnro-
PUTM pelLIeHHs.

ABTOp HMCKpeHHe HajJeeTcs, UTO HacTosias paboTa, a
Tak»Ke pe3y/abTaThl ero COOCTBEHHbIX MPaKTHUECKHUX KCIe-
PHUMEHTOB, MOI'YT MOCAYXXHUTb XOPOIIUM CTHUMYJNOM AJS Tex
CMelHaaucTOB, KOTOPble BepsAT B BO3MOKHOCTb pa3pabor-
KU pOpMaNbHbIX MOJAXOJ0B aHa/JAHW3a MYy3blKaJbHbIX siBJe-
HUH, B peasbHOCTb “MPeOA0NeHHUS CJA0XKHOCTH MpeaMeTa
Mceaen0BaHus”’; A5 TeX, KTO TOTOB MPHHSTh Ha BOOpPYKe-
HHE COBPEMEeHHble KOMMNbIOTEPHbIe TEXHOJOTHU H KTO MO-
KET MO JOCTOHHCTBY OLLEHUTh MPOAYKTHBHOCTb METO/a
“ananuia uepes CHHTE3  — MOJAEJIMPOBAHUS H3ydaeMbIX
sABJeHUN. [l Bcex Tex, KTO X04eT c/lenaTh MY3blKO3HAHHE
HayKol OoJsiee TOUHOH, HAYKOH, KOTOpasi He TOJbKO CIpaB-
JseTCs C aHA/JAM30M ABJEHHUH MPOLIJIOr0 MU HACTOSLLETrO, HO
Takke, pazpabartbiBass GopMaabHyI0 TEOPHIO MY3bIKH, Bbl-
SBJIsISE 00LIMe 3aKOHbl HHTOHUPOBAHUS, MOXKET MPOTHO3UPO-
BaTh Oyayllee, TO €CTb JAeaaThb TO, UTO MO GOJbIIOMY cue-
TY M XKJeT OT HayKu oOUlecTBO.
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[Tpunoxenue |

A. YcruHos
KaabKyasiuus aMouuu.
My3blKa U UCKYCCTBEHHbI MHTENJIEKT

Tpynno npeacraBuTb 4TO-1M0O0 HHOE, KPOME KOMMbIOTE-
pPOB M 3JEKTPOHHBIX CeTei, 4TO MOrao Obl CTaTb CTOJb XKe
9(QPeKTUBHBIM CPEeACTBOM, 00bEJIUHSAIOIIUM HHTEANCKTYalb-
Hble YCUJIUS MUJIJIUOHOB M 0OecrneyuBalomUM (GyHKILHOHUPO-
BaHUe MO CYTH KOJJEKTUBHOTO MHPOBOIO pasyma.

ABTOMaT, WHTEJJIEKT, 'paHuLla

MbI MOYTH He 3aMEeTHJIH, KaK BCTYMHUJIH B 310Xy pOOOTOB.
[TycTh enle He B Ty, 0 KOTOPOH nmucanu (PpaHTaCThl, HO “yM-
HbIX” 3JE€KTPOHHBIX aBTOMATOB U MPOrPaMM C KaxKJIbIM JHEM
CTAaHOBUTCSl Bce Oodblie. Ellle HeLaBHO KadbKyJasiTOP, MTHO-
BEHHO H3BJEKAIOUMH KBaJApaTHbIH KOpeHb, BbI3bIBaJ BOC-
TOPT, a Ternepb HAC He YJUBJSIET MporpaMma /s aHUMallUH,
BBIMOJIHSAIOLIAsE TPOMAIHOE UHUCJI0 OMepanuil 3a N0JU CeKyH-
nbl. JledcTBUTENbHO, MPOU3BOAUTENbHOCTh MAllUH pacTerT,
MPeBOCXOJIsi caMble ONMTUMHUCTHUHbBIE TIPOTHO3bI, HO I'JIABHEE TO,
UTO KOMIbIOTEPHbIE CUCTEMbI MPUOOPETAIOT SIBHble MHTEJJIeK-
TyaJibHble XapaKTePUCTUKH U Bce Oojiee “ouesoBeunBatoTes’”.
NccenenoBanus no “uckyccrBeHHoMmy uHtennekrty” (M) ¢
MepBbIX 1aTOB BKJAIOUAJIH B chepy CBOMX HHTEPECOB H3yueHHe
MHTEJJEeKTYadbHbIX aJTOPUTMOB, anpoOUPOBAHHbBIX MPUPO-
N0 U MPUCYIIUX MO3TY YesoBeKa. DTO He MOIJIO He CKas3aThbes
Ha Pa3BUTUU CAMUX CPEJCTB BbIUMCJUTENbHON TEXHUKH: U3Y-
yasi COOCTBEHHYIO MPHUPOJY, YeJOBEK “YUMT’ KOMIbIOTEpPHbIE
CHUCTeMbl BUJETb, CJbIIIATh, BOCIPOU3BOJAUTh, 3aNIOMHUHATH U
naxe “aymatbh”’ Kak uesoBeK.

dparment crateu, ony6aukoBannoil B Komnbtorep Ipece, mapt, 1999, (na CD).
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[IpumeuartenbHo, 4T0O K “yMHBIM~ YCTpPOHCTBAM M MPO-
rpammam cOpMHUPOBANOCh OTHOUIEHHE, YeM-TO HAMOMHHA-
Iollee OTHOLIeHHE K JeTSM MM K KUBOTHbIM — OpaTbsiM Ha-
1wKUM MeHblIMM. Kak mHaue 0ObSICHUTH TO, YTO MAlUWHA Ha-
JlesIsieTCsl KauecTBaMM KMBOTO cylllecTBa, ee “moBeaeHue’”
OLLCHUBAETCH KaK HMHTeNJeKTyaJbHOe, a TakKxkKe TO, UTO O Hel
TOBOPSIT OHA “JyMaeT, pelinsa, He MOKeT HAaUTH  HWJIH Jlaxe
“ona He moHumaet”’? Ho rae seXuT rpaHuina Mexay HUHTeJ-
JeKTyaJbHbIM M HEHUHTEJJEKTyaJbHbIM MOBEIE€HUEM, UHTeJ-
JekToM U aBtomatoM? C OIHOH CTOPOHBI, MalllMHA OUEHb
MHOTO€ JeaaeT ObICTPO U 3PPEeKTUBHO, 3HAUUTEJIBHO MPEBOC-
X0/l BO3MOKHOCTH 4eJIoBeKa, ¢ JIPYroil — OHa He MOXKeT pe-
1IAaTh TPUBHAJbHBIE AJ5 UEJOBEUECKOT0 Mo3ra 3aaauyu. Mo-
JKeT, M03TOMY Mbl 00Jiee CKJAOHHbI paccMaTpuBaTh nobdeny
MallMHbl HAJ YeJOBEKOM B lIaXMaTax — 3aHATHH, Oeccrnop-
HO, HHTENJIEKTYyaJlbHOM — He KaK MpOsBJCHHE MHTeJJeKTa,
TBOPYECKOH cMOCOOHOCTH, a Kak UTOr nmepebopa MHOKeCTBA
KOMOMHAUMHA U pe3yabTaT UCKJAIOUHUTEIbHO BbIUHCAUTEAbHbBIH.
CHUJbHBIH WIaxMaTHbIH X0, CAeJaHHbIH MPOrpaMMoi, MOKeT
ObITb MPOKOMMEHTHUPOBAH cJA0BaMu “Halaen”, “BbiOpan”, a
AHAJOTHUHbIH X0/, MPOU3BEAEHHbIH IAXMATUCTOM, XapaKTe-
pusdyercs Kak “reHuasdbHblil”, “o3apeHue’”.

Moxet ObITb, UMEHHO B TBOPUECKOH cOCTaBAsIOLLEH MO-
BeJeHUS JIeXKUT IPaHb MEKJIY MHTEJNJIEeKTOM U aBTOMATH3-
mom? Ho, nmoxanayil, noustue “TBOpUecTBO’ ellle MeHee O]-
HO3HAUYHO, UeM MOHSATHe “HHTeJeKT . Ecau yuyeHUK My3bl-
KaJdbHOH IIKOJbl CAMOCTOSATENbHO COUMHSIET MeJsojauto, 0e3
3ajnanusi, 6e3 U3yueHuss NPUEeMOB KOMMO3HUILUU, TO 3TO Olle-
HUBAeTCsl He HHaAue KaK “TBOpUYECKHUH’ pe3dyabTart, Belb yue-
HUK c/esnaJ To, yeMy ero He yuunau. Ho korpa takyto ke me-
JIOJIUI0 COUMHSIET CTYJE€HT KOHCepBATOPHHU, TO 3/1€Ch, CKopee
Bcero, OyJ1eT OTKa3aHO B NMPHU3HAHMU pedyJabTaTa ‘TBOpuec-
kuM”. OleHnBaeTcsi, B CYLIHOCTH, caeyiolllee — caeaasn Hiu
HeT 4eJ0BeK 4YTO-AU00 HOBOE ¢ TOUKHM 3PEHMS CBOEro MOTeH-
UMaAbHOTO YPOBHS.

Muenus cneunanuctos no MU B onpenenenuun kpurepus
MHTEJJEKTYaJbHOCTH CHCTEMbl MM AJTOPUTMa PacXosTcs



170

JlaxkKe TOrja, KOrjaa Crnop JeXHUT B nmpejaenax OAHOH mpes-
MeTHOH cdepbl. Hepenko Takum KpuTepueM CUMTAETCsl Crocob-
HOCTb CHUCTeMbl K caMOOOYUYeHHIO, K CAaMOCTOATeJNbHONH reHepa-
LMK aJropuTMa pelleHus 3anaud. Ho cucrtem ¢ TakuMu QyH-
KUHUSAMHU elle KpaliHe MaJgo cpeau Tex, YTO TPaaAHUILMOHHO
OTHOCATCS K MHTENJIEKTYasdbHbIM. [[eCTBUTEAbHO, BMOIHE “HH-
TeJJeKTyanbHoe  MoBejeHHe MepCcoHaKel KOMIMbIOTePHBIX UTp
3a/1aeTcs MCXO/HBIMH, BJIOXKEHHBIMHU B MPOrpaMMy CTOXacTHuec-
KMMH M nepeOOpHbIMU alropuT™MamMu. Brnipouem, U reHepaiius
MYy3bIKaJbHOIO aKKOMMAaHEMEHTAa Ha OCHOBE MPOM3BOJbHBIX
BXOJIHbIX JIAHHBIX M MCXOJHBIX 11a0JOHOB KaK He MY3blKaHTAMH,
TaK U My3bIKaHTAMH, HEPEJIKO OLLeHHBACTCS KAaK HHTE/NIeKTyaJb-
HbIl pedynabTaT. OQHUM CJI0BOM, Mbl FOTOBbI MPU3HABATH MHTEJ-
JIEKTyaJIbHbIMH Te 3ajJauyd, KOTOpble CAMH He MOXKeM pellaTb
TaK »Ke ObICTPO M KAaueCTBEHHO, KaK MalllhHa.

O6wmanbiBaliTe, HO TakK, YTOOBl ObIJIO MPHUSTHO!

[Tonb3oBaTenb MoXKeT He o6JanaTh XOpOIIMMHU npodec-
CHOHAJIbHBIMU HaBblKAMH, HO TPH 3TOM HEIMJOXO pellaThb 3a-
nauyu B BbIOpaHHOH cdepe, ecau UCMONb3YeT UHTEIIEKTYalb-
HYI0O MPOrpamMMy, BKJIIOUAIOUIYI0 HeOOXOAUMble TEXHOJOTHH H
npueMbl U aBTOMATU3UPYIOLLYI0O PYTHHHbIe omnepaluu. Bechb-
Ma XapakKTepHYIO TeHIeHIHI0 UATIOCTPUPYET MPOCTOH, HO
noka3aTeJbHbIH npumep. ABToMaTHueckHe (POTOKaMephl,
NpeBpaTHUBILINE BCEX KEeJNAIOIUX B MOUTH MPO(EeCCHOHATbHbBIX
dotorpacoB, MONYUHIU(UTO OUeHb HECMpaBeJUBO) HAa3BaHHe
“nypavok”. O6snanarenb HHTEJNNEKTYyaJbHOIO YCTPOHCTBA
MOXKEeT HMUEero He 3HaTh O TEXHOJOTUU GoTorpacuu, ObITh
JIUJIETAHTOM W JeJaTh HEeMJOXHe CHUMKHU — Terepb MallhHA
3HaeT, KakK Jyulle CHUMaTb.

HexoTtopble mTpuxu K Bonpocy 06 MHTENJIEKTYaJbHOCTH,
NyCTb M HE CTOJIb CylLIeCTBeHHble, 100aBJ/seT aHaJu3 IMOLHU-
OHAJMbHBIX peaKUUil yesoBeKa Ha NedcTBUS MalluHbl. “Camo-
CTOsITeJIbHbIe” pellleHUsi anmnaparta ¥ NporpamMMbl — aBTOMa-
THUEeCKHe HACTPOHKH, MOJACKA3KH, aBTO3AMyCKH MOANPOrpamMmm
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M Mp. — JaJeKo He BCeraa BbI3bIBAIOT MOJOKHUTEAbHbIE IMO-
WU, 1axKe B caydyasiX, KOrjaa 3TH UHULUHATHBBI 00yCJIOBJEHDI
HAalUIUMKM HemocpeACTBeHHbIMHU aelicTBUsiMU. Kpafine 6omes-
HEHHBbI AJs yesoBekKa OlMOKK B cCOOCTBEHHOM pacrno3HaBa-
HUH, OOYCJOBJEHHbIE CXO0XKECTbI0O HEKOTOPbIX MPHU3HAKOB
00beKTOB. BCMOMHUM O TUMHYHOH peakllMu HA 3BOHOK peue-
Boro po6ora ATC, coobuiatuiero o 3aaonxkenHoctu. Cam
(dakKT 3a/0/KEHHOCTH — MeJ0Ub, HO TO, YTO Mbl MO HHEPIIUH
cayuiaemM, oTBeyaem, moJaras, 4To TOBOPUM C UEJOBEKOM, H
JUIIb Yepe3 MIHOBEHHME MOHMMAasi, 4YTO HA APYroM KOHIle Mpo-
Boja pobOT, — HMUEro, Kpome Jo0cajbl, He BbI3biBaeT. Paspa-
6aTteiBas TeMy oTHomeHu# “YesoBek u pobor”, paHTaCThl —
TaK YK CJ0KHUJI0Ch, — nepebpanu, HaBepHOe, BCe BO3MOKHbBIE
BapuaHTbl. B KHUre UaM HA 3KpaHe — 3TO OAHO JeJ0, B3TJS
CO CTOPOHBI, HO MPeJACTaBbTe, K KAKUM MOTPSICEHUSIM MPUBO-
AUJI0 Obl 4yBCTBO, BO3HUKIIEE Y MPOCTONO CMEPTHOTO K “HC-
KYCCTBEHHOH MOJIOBUHE”, TO ecTb K poboTy. Tak uTo He coBceM
siICHO — OyJleT JIM 4eJOBeK JeHCTBUTENbHO paj CylLleCTBEHHOH
MHTENIeKTya/u3alid aBTOMATOB ¥ 0COOEHHO HX YeJOBEKOTO-
NOOHBIM peasiu3alusiMm.

“CrTpaHHas KOHCTPYKLUHs  (MaJbuMK O JeBOuKe, (POJbKJIOP)

Kak ugBectHo, s;meMeHTOM “mpolueccopa’” uyesoBeKa, TOU-
Hee Ouosoruueckoil HefipoHHoil cetu (BHC), aBasiercs Heii-
poH. BaaumoneiicTBue HeHPOHOB OCYLIECTBASIETCS ¢ MOMOULbIO
CepUH YaCTOTHO-MOAYJAUPOBAHHBIX UMMYJ/JAbCOB, MPHUEM yYac-
TOTA MOJAYJASIUMHU J€KUT B JHANa3oHe JeCATKOB repll, 4To
6osee uem B | MJH. pa3 (!) HUKe ObICTPOAEHCTBUS 3/JEKTPOH-
HbIX cxeM. M HecMOTpsl HA TO UTO KOJHUYECTBO MepenaBaemoi
HEHPOHOM HHPOPMALHUHU MPU TAaKOM OBbICTPONECHCTBHU HE Mpe-
BbIlIA€T HECKOJNbKHUX JeCATKOB OUT B CEKYH]Y, Bceill HeHpoH-
HOH ceTH TpeOyeTcsl BCEr0 HECKOJNbKO MMJJIUCEKYH NJsl pe-
IIeHUsI TaKUX CJOKHBIX 3a/1au, Kak, HanpuMep, pacrno3Hana-
HUe 3pUTeabHbIX 06pa3oB. [Ipu pewreHun nogoOHBIX 3a1au
“npoleccop” uyesoBeKa BbIMOJMHSIET NMapaJJenbHble BblUUCTe



172

HUSI — aHaJudupyemasi uHopmallks He mepegaeTcs Mo
ernu, a pacrnpejaensieTcs B MeKHeHpoHHbIX cBsA3siX. M xoTs oT-
JeqbHble 3JeMeHThl “mpoueccopa’ deq0BeKa CyLIECTBEHHO
“mMensennee” o6bluHbIX unnoB, BHC B menom pemaer takue
MHTe/NJEeKTyaJdbHble 3a71a4l, KOTOpble MOKa He MOJ CHJY CO-
BpeMeHHbIM KoMmmnbloTepam. Mamuna ¢ou Heltmana u 6uo-
JIOTHUYeCKasl HelpoHHAsl cHCTeMa — HAcCTOJNbKO pa3Hble BelllH,
4TO CpaBHEHHME KOMMbIOTEpa C MO3TOM 4eJOBeKa, MSATKO ro-
BOpsl, HE COBCeM KOPPEKTHO. B KommbloTepe, Kak mpaBuo,
OJIMH CJOXKHBIH U OblcTpoaeiicTByOmME npoueccop, B bHC
“npoieccopoB” oueHb MHOTO, HO OHH MPOCTbIe U MeAJEeHHBIE.
[lamsaTh y uesoBeka pacrnpenesneHHas, ¢ ajpecallieil mo co-
JepKaHNI0 U MHTerpupoBaHa B “mpoueccop’; y KOMMbIOTe-
pa maMsiTb OTAeJeHa OT Mmpoleccopa, a ajapecalldss He 3aBH-
CUT OT cOojJeprKaHusl. Bbruncaenuss B KoMmnbploTepe mocmaenoBa-
TeJbHble, BBIMOJHSIOTCS XpPaHUMBIMM MOporpamMMaMH H
KacaloTcsl YUCAEHHBIX U CHMBOJIbHBIX OTlepalnii, a “Bbluncie-
nusa” B BHC napaanenbHble, pacnpeneneHnble, 6a3upyoTcs
Ha caMooOyualolluXxcsl aJropuTMax U CBs3aHbl C BOCIPUSITU-
eM, obpazamH.

K martepu npupone. Bosppauenue Oy/neBa cbiHa

OaHO 13 BaxKHBIX MecT B uccaeaoBanusx no MM sanuma-
I0T MPOLeAYPbl aHAMMW3a JaHHBIX, aATOPUTMbl pacrno3HaBaHHUs
¥ kjaaccuukauuu. B MHTeMeKTyanbHbIX CUCTEMAaX Takue aJ-
FTOPUTMBbI CJAY2KAT HHCTPYMEHTAMU JJsl NPHUHSATHS peLIeHui.
Ho noka koMnbloTepy elle O4eHb CJ0XKHO COPEBHOBATbCS C
BbHC B 3anauax pacnosnaBanusi. MI3BecTHO, UTO BO MHOTHX
cepax BHeJpeHHEe aBTOMATHUECKHUX MPOLECCOB CTONKHYJIOCh C
Cepbe3HbIMU TPYAHOCTAMHU. I BoBce He H3-3a TOroO, UTO MpoO-
M3BOJUTENbHOCTb KOMMbIOTEpPA HEL0CTATOYHO BbICOKA, a MO-
TOMY, UTO MOKA MaJo JAeHCTBUTENbHO UHMEANEKMYANbHOLX
AJTOPUTMOB, obOecrneuynBatOluX 3PpGeKTHBHOE B3aUMOACH-
CTBHE CHCTeMbl C BHeIIHUM MHUPOM. OOblUHble KOMMbIOTEPHbIE
nporpaMMmbl QYHKILMOHMPYIOT TOJbKO B TeX Mpejenax, B Ko-
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TOpbIX 3a7avya Oblia ocMbicJeHa U popMaan3doBaHa paspa-
6otunkoM. Ho Bpemsi cTaBUT KaueCcTBEHHO HOBble 3a1auH, H
Tenepb MallMHa — MOLIHOe M yaoO6HOe opyaue — J0JXKHA
cama n1ymaThb, JOJKHA CTAThb MHTENJNEKTyaJbHbIM MapTHe-
pOM, TIOMOULHMUKOM, TaKHM, KOTOPbIH, MONYyYHUB KOMaHy “mo-
ayMmai u cnenai’, noimem 3anauy, ceeHepupyemn ajaropuTMm
peurenusi u pewum ee. [loxoxe, uTo Apyroro nNyTH HeT: HeOO-
XOAMMO yYUTb KOMMbIOTEpPbl pacrno3HaBaTh, 3aMOMHHATh,
camMo o0yuaTbCsl U FeHepPUPOBAThb AJTOPUTMbI, KOTTUPYS KHU-
Byio npupoay. Kak 6bicTpo 6yaeT JOCTUTHYT HOBbIH Kaue-
CTBEHHBIH YyPOBEHb KOMMbIOTEPHBIX T€XHOJOTHH Ha MYTH 3a-
MMCTBOBAHHUSI MPUHILUIOB OpraHu3aumuu U QYHKIHOHHPOBA-
nusi BHC -mokaer Oyayiiee. A HaxexX1y, UTO pe3yabTaThl
O6yayT, BCceasieT ouepeaHOl MoJbeM aKTMBHOCTH B MCCJEN0-
Banusx no MU. CtpemuTenbHblil poCT MPOU3BOAUTENbHOCTH
MalluH, COBepPIIEHCTBOBAHUE CPEACTB BBOJAA M XpaHEHUS
JAaHHBIX TMO3BOJSIOT CTPOUTb MOJENH HEHPOHHBIX ceTel
naKe Ha OOBIUHBIX MAllHHAX, & 3TO, HECOMHEHHO, CTUMYJIHU-
pyeT nanbHelinne uccaenoBanusi. Ho ocoOGble mepcneKTUBDI
obellaeT pa3BuTHe Takux TexHosorui, kak VLSI (cBepxBbI-
COKHUI ypOBEeHb MHTErpalMu) U ONTHUECKHX ammapaTHbIX
CpeaCcTB, JeJMaloluX CO3/1aHe UCKYCCTBEHHBIX HEHPOHHBIX
CHUCTEM U MOJeJUpPOBaHUe OUONOTHUYECKUX (PYHKIUH BHOJHE
peasibHbIM J1eJIOM.

Bce He tak yx nmoxo, a 6yner elle...

Ho Bce-taku coBpeMeHHbII KOMMblOTep, MpanpaBHYK
MauwuHbel o Helimana, — mose3nas v mMouiHas Beulb. Pas-
BUTHE KOMMNbIOTEPHbIX TEXHOJOTMH MpUBeNO K I1o6aabHON
MHTerpauun uHdopmauuu U 3Hanui. Bee mosesnoe, npuros-
HOe JJIsl ynopsiioueHuss ¥ dopmanausanuu, obpalaercs B
aIrOpUTMbl U (DaNJabl, CTAHOBUTCS JOCTYMHBIM MHUJIJIHOHAM
JI0/ell, pa3BUBasi U UHTErpUpPys caMu OMOJOrMUecKHe Hell-
pPOHHbIe CHCTeMbl. TpyaHO MpPeACTaBUTh UTO-IHO0 HHOE, KpOoMe
KOMMbBIOTEPOB M 3/JEKTPOHHLIX CeTeil, YTO MOr/10 Obl CTaTb
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CTONMb Ke 9P(PEKTUBHBIM CPEeACTBOM, 00beIMHAOUIUM HHTEJ-
JIEKTyaJibHble YCHJHUS MHJJIUOHOB M oOecrneynuBatolluM PpyH-
KILHOHUPOBaHUE MO CYTH KOJJIEKTHBHOIO MHPOBOrO pasyma.

YHHMKAJAbHOCTh KOMMbIOTEPA KakK OpPyAUs Tpyaa — 4UTO
0COOEHHO BaXXHO A/ Pa3BUTHUS Ue0BeKa, — COCTOUT B TOM,
YTO OH MO3BOJIMJ JeJaTb MHOTOe, He OMepUupys uemM-To MaTte-
puanbHbIM. Mbl He 3aMeTH/H, KaK OblJIH BOBJIEUEHBI B MHUP
MaTeMaTHYeCKUX Mojeneld. Ecan BHe KOMMNbIOTEPHBIX TEXHO-
JIOTHH moKa coxpaHsercss 0OOHSIHUE, BKYCOBble U TaKTHJbHbIE
OLLYULEeHHS, TO BOCIPUHMMAeMble HAMU W BIMOJIHE JOCTOBEp-
Hble 3pUTeJbHblEe U 3BYKOBble 00pa3bl yxKe HEemaoxo “KHUBYT”
B yunax. Mbl MoxKeM He TOJbKO OMEepUPOBATb MOJEASIMHU
MaTepHaJbHbIX 00BEKTOB MHOU pa3 >pheKTuBHEe, yeM HX
NpOTOTHIAMHM, Mbl co3aaeM 00pa3bl U CUTyalMH, KOTOPbIe He
CYLLeCTBYIOT B NMPUPOJAE KaK peasnbHOCTb. He Bcem nana Bo3-
MOKHOCTb CIIPOEKTHPOBATbH M MOCTPOUTh peasibHOE 31aHHe,
pacrnucaTtb CBOJABI XpaMa, AMPHUKHPOBATb OPKECTPOM HJIH
BOMJIOTUTb B }KU3Hb (DUHAHCOBYIO mporpaMmy KomnaHuu. Ho
CMOJIeJIUPOBAThL BCE 3TO, MOCMOTPETb U OLEHUTb Pe3yJabTart,
YUUTbCH M Pa3BUBATbCS MOUYTH B peanbHOH 0OCTaHOBKE MO-
JKeT Kaxabli. M cpencTtBo A5 NOCTUKEHUST STOTO — KOMIlb-
I0T€p, KOTOPbIH NeHCTBUTENbHO SIBJASIETCS HWHTErpaTopoOM HH-
(bopmauuy, 3HAHUI U TEXHOJOTHUH.

dTo He MYy3blKd, a 9TO He HHTEeJJIeKT!

PasBurtue 3/JeKTPOHHON MY3bIKH OU€Hb TECHO CBSI3AaHO C
KOMIOBIOTEPHBIMHU TEXHOJOTHSIMH, a KOPHH B3aUMOJeHCTBHUS
9THUX pas3HbIX o0JacTell yXoAsiT B JaJjeKkoe Mpolioe — B Ha-
yajga MaTeMaTHKHM U My3blKalbHOH akycTHku. Hemasmo na-
paJJenell Mexx1y HOTHOH MapTUTYpPOH, OMUChIBAOILEH Bpe-
MEHHOI mpouecc, U TeKCTOM NporpaMMmbl — OJOKH M LHKJbI,
ycaoBus U MeTKH. Kaxercs, uTo nae nepBoe ryMaHUTapHoe
npuMeHenre DBM Obl10 My3blKanbHbIM — MHXKEHEpbl, HepaB-
HOJYILUHbIE K MYy3blKe, 3aCTABJSNMN MepBble MALIMHbl HIPaTh
MeJOAHH. B My3blKa/bHbIX KOMIbIOTePHBIX TEXHOJOTHSAX, KaK
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M B Apyrux obmactsx (Hampumep, B KOMNbIOTEePHOH rpadu-
Ke), pasBuBaercsd JaBa noaxona. ONUH CBs3aH C ynpaBJ/eHH-
eM MapaMeTpHUYECKOH MOJeJbl0 3ByKa, MapTHH, MPOU3Bee-
Husi (MIDI-texHomnorus), 1pyroii — ¢ onepupoBaHueM aHaJ0-
romMm peasbHOro 0o6beKTa (ayauorexHosorus). O6a moaxona
MMEIOT CBOM JIOCTOMHCTBA M HEJLOCTATKH, MOCTOSHHO pa3BHUBa-
I0TCS U HepeaKOo JO0MOMHAT Apyr apyra. Ho HecmoTps Ha TO
UTO B MOCJeJHee J1eCATHIeTHe B ayJHO-TeXHOJOTHH CJleJaHbl
3aMeTHble HOBAlLlMM, CTaBlIMe BO3MOXKHbIMH Gaaronaps po-
CTy OBICTPOAEHCTBUA U OObeMa MaMSTH, MapaMeTpUUeCKHe
MOJe/JH 3BYKOBbIX 00bEKTOB OCTaloTcsl 6ojee yA0OHBIMU AM5
yrnpasaeHuss U TpaHchopmauuu. Kaxkercs, uTo riaBHbIM He-
JI0OCTATKOM MOJEAHPOBAHUS JOMKHO ObITb HECOBEPILIEHCTBO
MojJenell — HeeCTeCTBEeHHOCTb, HeHATypPaJ/JbHOCTb 3BYKOBBIX
00bekToB. Ho noctuxkeHue npaBaonogo6us B MOJLEMUPOBA-
HUH OMpejensieTcsl TeM, HaCKOIbKO MOAPOOHO MOJedb OMHCHI-
BaeT peasbHblil 06beKT. Takue 0COOEHHOCTH BOCMPHUATHS, KakK
nopoeu docmosepHOCmMuU U 80CCMaK08AeHUe 00pa30s, Urpa-
I0llHe CYLLeCTBEHHYI0 poJib B Mpoleccax pacno3HaBaHus,
JealoT co3laHue MpaBAoNoOA00HbIX Mojenell BMOJHE 10CTH-
KUMbIM. [lonTBep kaeHHE 5TOMY — SKCHEPUMEHThbl B MCHXO-
JIOTUU BOCMPUSITHS, a TakKxKe OeccriopHble (PaKTbl, B 4aCTHO-
CTH, TaKOH, KaK HECmOoCOOHOCTb CEroJHs He TOJMbKO JI0OHUTe-
Jas,, HO M mnpodeccHoHansa OTJIHYHUTb CMOJAENMPOBAHHOE
3Byu4aHHe posiast OT HAaCTOSILLero.

B My3bIKa/abHOH 3J€KTPOHUKE MPUMEHSIETCS yKe HeMaJo
MHTEJJIEKTYya/lbHbIX aJropuTMOB. B Hell mopoill paHblue, uem
B Jpyrux o6aactsx, co3AalTCsd M NPUKUBAIOTCS HOBelilIMne
TeXHOJIOTHMM — mpeaMeT o6si3biBaeT. B mocaenHux Moaensx
rutapubix MIDI-kKoHTposepoB UCMOMB3YIOTCS Hellponpoliec-
COpBl AJIS1 pellleHUsl HeMpOCTONH 3aaaun ONpeaeNeHUs BbICOTHI
TOHA W TpHeMa H3BJEUYEHHsI, aJTOPUTMbl PacMo3HaBaHUs H
00yUYeHHsT HUCMOMB3YIOTCSI B CUMTKE HOTHOT'O TEKCTa U MepeBojie
ero B MIDI-¢aiin, a Tak:ke u B pemieHud oOpaTHOH 3anauu
— npeo6pasoBanuu MIDI-nanubix peanbHOro McnoaHeHusl B
HOTHY10 opmy. Mertoasl MM HaxonsiT npuMeHeHUe B CUHTe3e
3ByKa M B MHTEPAKTHUBHBIX CHCTEMaX CHHXPOHHOIO OPKeCTpo-
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BOIO COMPOBOKIAEHUS MCMOJHUTENS HA aKYCTHUECKOM HHCT-
pymente. OTMeueHHble 3a1a4H JUIIb HA MePBbIH B3TJSL MO-
TYyT Ka3aTbCsd THUMNOBBIMH; B KaKJ10H M3 HUX CBOSA crnelupHuKa
¥ CBOM MeTonbl. M Hepeako 3Tu 3anauun oyeHb ca10KHbI. Ecou
FTOBOPUTbH 00 aBTOMAaTHUECKOH HOTAlLMM, TO €CThb O npeodpa-
30BAHMM 3BYYalLero NMpou3BeleHUs B HOTHYIO (GOpMYy, TO B
CpaBHEHUM C 3ajayell pacno3HaBaHMUs CJAUTHOH pedyd 3Ta
3ajauva, AJas caydas OpKeCTPOBOTO MUCMOJHEHHUs, OKa3blBaeTcs
3HAUNUTEbHO Oosee caoXKHOo#. OHa He pellleHa na)e B mep-
BOM MPHUOJMHKEHHH, U 3TO 3aTPyAHAET KaKue-1uO0 MPOrHO3bI.

KTo0 31€ech ri1aBHBIH M B 4eM CEKpeT... aTOMHOH 6OMObI?

My3blka — MHOrorpanHoe W yHukanabHoe siBaenue. Kak
CPEeACTBO 9MOUMOHAJNbHOH KOMMYHMKAILHU OHa SIBJAsETCS
upe3BblUaiiHO 6J1aTONPUATHON 06/MaCThIO AJ5 U3yUeHUs MPHU-
pOJbl UenoBeKa, ero UHTEAAeKTa U MCUXUKH. TOoMbKO MY3bIKa
KacaeTcsi TOHKOH 3MOLMOHAMbHOU cepbl, MOACO3HAHUS, UC-
MOJIb3ysl CTOMb CrellnpruUecKre 3HaKOBble CHCTeMbl M KpaiiHe
HeTOUHYI0 ceMaHTUKy. MozKeT, mo3ToMy My3blKa MpeacTaBJs-
eT 0coOblil MHTepec a5 uccaenoBanuil B ooaactu MH. Ho
Mbl He BCerja MOMHHMM O 3HAUEHWH MY3bIKM B (DYHKIHOHUPO-
BAaHUU COLIMYMA, XOTsI €€ POJib BPsiJl 1M YMeHbIIUIAaCh CO Bpe-
meH JIpeBHeill ['pelnu, Korjpa cekBeHIIMH UMeau Gojee ormpe-
JeJTeHHbIH CMBICJA W MpeJaHa3HaueHHe U Korjaa Ppuaocodbl
CUHUTAJU MHCTPYMeHTa bHoe (6e3 MmeHUsi) My3UILUPOBaHUE
pacTaeBalOWUM AyX U NPOTUBHBIM Ooram. [lTouemy my3bika
— HeuTo 3¢pemepHoe — Tak aeiictBenHa? [louemy coBpemen-
HOMY MOAPOCTKY, KOrja, KaK KaKeTcs, ‘BeCb MUP MPOTHUB
TebGs1”, TaK JOpPOr MOTHUB B MCIOJHEHHH OOTOTBOPUMOTO TMeB-
1na, a ero Jeay — rnecHsi BpeMeH BTopo# MupoBo#? [louemy
HaM MOxKeT OblTb HEMHTEPECHO TILATeJbHO CMJaHUPOBAHHOE
MapKeTHHTOBOE MeponpusiTHe, WIHKapHas 06CTaHOBKA, eCyH
opraHusaTopbl “3aBesu’ coBceM He Ty My3blKy? [louemy Tak
JIETKO MOXKHO MCTOPTHUTb OTHOLIEHHUS, €CJIH CJAMUILIKOM OTKPO-
BEHHO BbICKA3aThCsl O UbeM-TO JIOOUMOM HcMoJHuTene?.. s
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MHOTHX MY3blKa — 3TO JYXOBHOE, 9MOILMOHAJbHOE “yOerKH-
me” B HalleM JaJekoM OT Hjaeasa Mupe. A MeJ0aust, PUTMHU-
UeCKMH OpHAMEHT, XapaKTep HUCMOJHEeHUS — HeKOTOPbIH “3IMo-
HHOHAJABHBIH KO, MO3TOMY 1lerMoukKa 3/1eCb OYeHb KOPOTKa:
MCMOMHUTENb — MY3blKa — 9MOLMM — Aylla — cBOoeoOpasHblii
BHEpasMepHbIH Mepexoa OT MaTepHaabHOIO0 K HA€aJbHOMY...

Ecnu B TeaTpe raaBHoe aeficTBylollee JHUILO — aKTep, TO
B MY3blKe 3TO — MCMOJHHUTeb. BUaUMO, M0O3TOMY K (urype
MCMOJHUTE/S] MPUBJICYCHO OCHOBHOE BHHMAHHE HCCAe0BaTe-
Jeid. M3 CI0KHBIX UHTENNEKTYadbHbIX U MCUXO(PU3HOJIOTHYEC-
KUX MPOLECCOB, MPOTEKAIILIUX NMPH KUBOM HMCMOJHEHHUH, B
KOMMbIOTePHbIE TEXHOJOTHHU MEepPeHOCATCA MoKa JAUIb caMble
npoctble. HeyUBUTENbHO, UTO My3blKaJdbHble MPOLLECCHl OKa-
3a/7UCb OUE€Hb CJAOKHBIMU /5 MoAeanpoBaHusd. My3sbika —
0co0bI#l A3bIK, HeMEepeBOAUMbIH Ha A3blK peud. M cylHocTh ee
Jla/eKo He B (p)OpMaJbHOH OCHOBE, He B HOTHBIX CHMBOJAX,
YKJAabIBAIOILIUXCS B YACTOTHYI0O U BPEMEHHYI0 CeTKH; OHa —
B MY3bIKANbHOU BbLpA3UNMENbHOCTLU.

C ¢opmanbHOH TOUKH 3peHMS, BbIpa3uTeJIbHOE UCMOJIHE-
HUe — 3TO ONpejesneHHoe coueTaHue TOHKHX U3MeHeHHUH aKy-
CTUUYECKHMX MapaMeTPOB — YaCTOThbl, aMIJUTY/bl, CIEKTpPa BO
Bpemenu. Ho na Bompoc, nouemy OoHM HMEHHO Takue, HET OT-
BeTa HU B MY3bIKO3HAHWU, HU B aKyCTHKe, HMU B MCHUXOJOTHH.
B uenoBeko-mawmMHHON cucTemMe (MCMOJMHUTENb — HHCTPY-
MEHT) UCTOJHUTENb, CyObeKT OepeT Ha cebs “0opraHu3yIollylo,
ynpaBasiomyio” QyHKIHIO — OT OCMbICIUBAHUS UEH KOMIIO-
3UTOpaA, SMOILUOHANBHOTO MPOKUBAHUS U Pa3BePThIBAHUS
MY3bIKaJbHOH MAPTUTYPbl MPOrPaMMBbl 10 BbIMOJHEHUS Me-
XaHUUYECKUX MAHUMYJSIUNA HAJl HHCTPYMEHTOM, MOPOXKAai0-
Mx camy Mysbiky. Mcnosmnurenb Kak cyObeKTHBHOE 3BEHO B
cxeme 3MOUHOHAAbHOH KOMMYHHUKAILUH TTPUBHOCUT B MY3bIKY
oueHb MHoroe. B mpouecce nutepnperauun oobem “HHpOP-
Mauuu”, 3aKOAUPOBAHHON B MapTUType, pazBopauuBaeTcs B
HECOU3MepUMO OOMbIIHE coaepKaTeJbHbIH 00 beM peanbHOro
3ByuaHusi. UMeHHO UCMOMHUTEIbCKUM (aKTOpoM oOycaoBJe-
Hbl U MHOI'O3HAYHOCTb, “pasMbITOCTb’ MY3bIKaJbHbIX 3HAKOB,
MHOTOMJIaHOBOCTbh MY3bIKa/JbHOTO si3biKa. Mcnoanutens, 00-
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pa3Ho TOBOPS, “HEMMOBEPHO YCJIO0XKHSET TpaMMaTHKy HOT-
HOTO TeKcTa, “NMPUBHOCH B Hee B Mpollecce »KUBOTO MHTOHUPO-
BaHUsl epammamuxy soipazumervrocmu” (A. Menmrokos).
CBoeoOpasue My3blKM KakK si3blka He TOJbKO B TOM, UTO 3TOT
S13bIK BKJIIOUAET MHOXKECTBO Pa3/JHUYHBIX TPAMMAaTHK, a B TOM,
4TO 3TH FPpaMMaTHKHU MOCTOSHHO H3MeHsitoTcs. KonedHno, 310
HOpMa s JI0O0T0 pa3BUBAIOLIETOCs HCKYyCcCTBa, HO, MOXKa-
JIyH, TOJBKO B MY3blKe M 3HAKH, U MX COUETAaHHUS CTOJb aOCT-
pPaKTHBI.

OnHako ucnoanumervckuil pakmop ABJAsieTcss aTpUOYTOM
TOJBKO KJIACCHUECKOH CXeMbl MY3bIKAaJbHOH KOMMYHHUKAIMH:
KOMNO3UMOp — NApMumypa — UCNOAHUMEAb — 38YHAULee
npoussedenue — cayuiamessb. B KOMIbIOTEPHBIX TEXHOJOTHAX
CO3/1aHUSI U BOCTIPOU3BENEHUS MY3bIKM MCMOJHUTENb 10 CHX
nop orcyrctBoBaJJ. M neficTBUTENbHO, cO3/aBasi MPoOU3Bee-
HHe, KOMIO3UTOP BBOJAMT B MalllMHY MapTUTyPy, KOTopas
3aTeM BOCMPOHU3BOAMTCS CHHTE3aTOPOM. [ 7€ 31ech HCTOMHU-
TeJqbCKas HHTeprpeTalus, rie raaBHas ¢urypa, cyobekr,
obecneunBalOIIMid BbIpa3UTeabHOCTh MY3blkKU? [lo caoBam
JI. Onnenreiima, “... kounsromep coeraem mo, 4mo s 8eEAI0,
— HU 6oabue Hu menbule. Komnvromepsl nponyckarom makue
BAMCHbLE ACNEKMbL MY3bIKU, KAK 8bLPASUMENbHOCTIL U HIOAH-
col; Mo, wmo deaaem O0OHO U MO e Npoudsederue PasHbiM 1
Kaoncdoeo ucnornumens. Mol O0NHCHbL BOLACHUMb, KAK NPUBHE-
cmu amo 8 komnvromepryro myselky”. Takum obpasom, Te-
nepb, KOTJa B My3bIKaJbHOH 3J€KTPOHHKE B OCHOBHOM pellle-
Hbl 3aJaud CUHTEe3a W BOCMPOM3BEJNEHUS MapTUTYp, KOTaa
cTaju 0OUXOAHBIMH HHTEJNJEKTYyaJJbHble MPOTpaMMbl aBTO-
apaHXUPOBKH, reHepaluu MeJOAUH U 1eJblX KOMIO3UIUI,
MCceloBaTe/Id HAaMPaBUIKU CBOe BHUMaHHe Ha Gojee CI0XK-
HYI0 mpobieMy — Ha MOJeJMPOBAHUE UCTOJHEHUS.

KoHeuHO, KOMTIO3UTOP, cO3/1aBasi MPOU3BeJeHHe C TOMO-
IbI0 KOMMbIOTEPA, BBOJAUT B MpPOrpamMMy onpejejeHHble UC-
NOJHUTENbCKHE HI0OaHChl. HO ero BO3MOXKHOCTH TpPH 3TOM
HEU3MepPUMO MeHbllle TeX, UTO MOJABJACTHbI }KUBOMY MY3bl-
KaHTy. HUKTO He B COCTOSIHUM pa3bsiTb HHTYHUTHBHbIH, TOHKO
OpPraHW30BaHHbIH MpoOLEcC KUBOI0O HHTOHUPOBAHHUS HA CO-
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CTaBJSIONIHE, TOAHbBIE JJIsI TPOrpaMMHUPOBAHUS MCIOJHEHHS.
[TosToMy nOCTH)KeHHe 37eCh JarKe CPeJHero pesysabrarta Tpe-
O6yeT OrpOMHBIX YCUAHH. DTH 0OCTOATENbCTBA MPHUBEIH K MO-
MCKY HeTpaJWIIHOHHBIX BbIPA3UTEJbHBIX CPEJCTB U paspalboT-
Ke HOBBIX KOMMO3UTOPCKUX TexHUK. [IponsBenenusi, coznan-
Hble B pe3yJbTaTe TAaKHX MOUCKOB, HECOMHEHHO, U3MEHHUJH
B3TJISIIbl Ha MY3biKy. ColpanbHOoe PYHKIMOHHPOBAHHE 3JEK-
TPOHHOU MY3bIKM MPHUBEJO K (DOPMHUPOBAHUIO HOBBIX 3CTETH-
YeCKHUX HOPM, M OHA CNpaBeIJHUBO MOJYUYHJIA OTpeaeseHne
“MexaHHCTHUYHOH , “KocMHUUecKOH”, “HeXUBOH  — HHBIMHU
caoBaMu, 0e31yUIHOM.

Ot c0B K neay

Ho moxkHO n1 cMomenpoBaTh npouecc UCMOJTHeHHUs, He-
noab3yst metoabl MM, nu36aBuB TeM caMblM KOMMbIOTEPHYIO
MY3bIKYy OT MeXaHHCTHUHOCTH? KommnbloTepHoe MoaennpoBa-
HUe HMCTIOJNHEHHUS He MOXKeT OMUPaThCsl HAa HEeCTPOTHe CBeje-
HUS U UHPOPMAIIUIO OMUCATEIbHOIO0 XapakTepa, Ha TO, UTO
HaKOMJAEHO TPaJAULMOHHBIM My3blKO3HaHUeM. C KakKuMU Obl
yOpPOLIeHUSIMHM HU CTaBUJACh 3ajaua MOJeJHPOBaHUS, ee
pellleHWe mpeanoaaraetr GopManbHOe OMUCaHHUe Mpolecca
MCMOMHEeHUsT U pa3dpaboTKy aaekBaTHo# mMoaeau. Mubimu
CIOBAMH, HYXKeH popmanrvHolil Kpumeput 8blpa3umenbHoc-
mu. [lonbITKM ompeneseHns TAaKOTO KPUTepPHs CAeJaHbl B
Mccae0BaHUU 3aKOHOMepPHOCTel B oOpasiax KUBOTO HC-
MOJHEHUS HA OCHOBe aHaJKu3a aKyCTHUeCKHX mapaMeTpoB
(M. Knafinc), npu pazpaboTke MOJeJMH BOCHPUSITHS U CAMO-
oOyualoluluxcsi nporpaMM ucrnonHeHust Mmy3biku (I'. Buamep).
OnHako 3anaua MoJeIMPOBAHUS UCMOJHEHUsS OKazasgach
HACTOJbKO CJ0XKHOH, UTO HU OJHUH K3 YACTHBLIX TE€OpeTHuec-
KUX MOJAXOM0B He MPUBEJ MOKa K 3aMeTHbIM pe3yJabTaTaM.
Kaxxercsi, uTo KpUTEepUH BbIPA3UTENbHOCTH HE MOXKeT ObIThb
onpejeseH B pa3yMHble CPOKH, JlaXKe B cjyuae Korja peub
MJeT O KOHKPETHOH HCMOJHUTEJNbCKOH MaHepe U OJHOM MY-
3bIKAaJbHOM HHCTPYMEHTE.
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BbIxon0M U3 C/l0KUBIIEHCS CUTyalUHUH SIBJASIETCS HCMOJb-
30BaHHe aJTrOPUTMOB HMCMOJHEHHUS, 3a/1aBAEMbIX IKCIEPTOM,
TO ecThb MeTojna “obyueHus ¢ yuurtesem’ . Heobxonuma ueno-
BeKO-MalllMHHAsl CUCTEeMAa, B KOTOPOH MY3bIKaHT-3KCMEpT MO-
JKeT 3a/1aBaTh MapaMeTpbl UCTIOMHEHUS U 06yuamo npoepam-
My B mporecce omaadku modeau. Oco6€HHOCTb TaHHOTO TOJI-
X0Ja 3aKJal0uaeTcss B TOM, YTO 371€Ch He HYXKeH KpPUTepui
BbBIPA3UTENbHOCTH B BHJe Habopa JIOTMUECKHUX YCAOBHH, KO-
3 PULHEHTOB U aKycTHUeCcKHX mapamerpoB. OTnaakuBasi aJ-
TOPUTM, 3KcrepT no6HuBaeTcss MpaBaonoa00HOTO UCMOMHEHUS,
He 3Hasl U He HHTepecyschb TeM, CKOJIbKO MHUJIJIHUCEKYHI CO-
CTaBJsIET May3a Ha B3siTHe JAbIXaHUS MJH MEepeHoc CMblUKA.
Ho dopmanbHblii KpUTEPUH BbIPA3UTENbHOCTH NOABASLEMCSA B
cUcTeMe, KOrja 3KCrnepT 3aKaHUUBaeT OT/IaAKy MOJEeIH HCIOJ-
Henus. OTnaaxKeHHass MOAeJb — aJTOPUTM MCMOJHEHUS —
Janee MOXKET HCMOJMb30BATbCS KOMMO3UTOPOM, a paHKHUPOB-
[IHKOM JJIsI CO3JaHUSI KOMIIO3UIIMH, “OXKHUBJEHUS U “ouetio-
BeunBanus’ MIDI-gaiinos. MMeHHo Takoll moaXoa, MoJyunB-
mui HagBanue Performance Modeling, B Teuenue psina jer
paspabatbeiBaetcss HoBocuOupckoi pupmoit NTONYX (www.
ntonyx. com). “[locnenoBarenun Tepmena uz Cubupu’”, Kak
nasBaubl cnennaanctsl NTONYX B usnanuu Leonardo
Music Journal (USA), ctanu nepBoii uccaenoBaTeabCcKoi
rpynnoi, no6uBIIeHcs NPaKTHUECKUX Pe3yJbTAaTOB B MOJENHU-
pPOBAaHUM MY3bIKAJbHOTO HCMOJHEHHS.
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[Tpunoxenue 2

Pesyabtatbl npeoopaszoBanuss MIDI-¢aiinos
C MOMOUIbIO AJTOPUTMOB MOAEJUPOBAHUS MCIOJHEHHUS
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Puc. 23. “In a Sentimental Mood” (¢dparment), D. Ellington.
Anropurm: Sax — Solo “Fausto” Sweet Legato Manner.
Paspaborunk anropurmMa — A. YcruHoB
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Puc. 24. “West and East” (¢pparment), A. YeruHos.
Anropurm: Female Singing — Solo Legato Lyrical with Tempo Changes.
PaspabGoTtunk anroputrma — A. YCTHHOB.
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[Tpunoxenue 3

OT3bIBbI, NoJyueHHble KoJaekTuBom NTONYX
Ha nporpammy Style Enhancer,
CO3/1aHHOM C UCNOJb30BAHUEM METOAA
KOMMNbIOTEPHOTO MOJEJUPOBAHUSA UCTOJHEHUS

B pa3BUTHM TEXHOJOTMH KOMMbIOTEPHOH WU 3JEKTPOHHOH
MY3bIKH CHeJaH HOBBIH BarKHbIH 1Iar, KOTOPbIA TPYJAHO Mepe-
onenutb. B ma6opatopun NTONYX (NTONYX Computer
Laboratory, NCL) ¢ yuactuem cmenuanuctoB Kadeapbl KOM-
nbioTepusanuu HoBocuOGUpCKOi rocynapcTBEHHONH KOHCepBa-
topud uM.M.M.['THHKK mocae MHOTOJETHUX M3bICKAHUH pa3-
pabGorana opuruHaabHas nporpamma Style Enhancer (SE),
MOJeNUpYIollas UCIOJHEHHE M MO3BOJAILIAS MY3bIKAHTY
HAMOJHATb »KUBbIM UyBCTBOM 3BYuaHHe CHHTe3aTopa.

Anekceit YetunoB — pykoBoautenb NCL u ero kosaseru
NOKa3aau MHe BO3MOXKHOCTH MOJIEJMPOBAHUS MCMOJHEHHUS
Ha aKycTHuecKoil rutape, oprenuano, cakcopoHe U Apyrux
“nHcrpymentax” (pagymeercsi, B 3JeKTPOHHOM, U3HAUYaJJbHO
MallMHHOM, UX BapuaHrtax). [Tocse cpaBHUTENbHO HECJa0XK-
HbIX, KaK MHe MpeACTaBU/I0OCh, Onepalluii ¢ mporpamMMoi u
06pabOTKH UCXOIHOrO MaTepuasga B TOM WJAM HHOM “cTuje”
(4to, mosarato, 1OCTYMHO JI0O6OMY IpaMOTHOMY MOJb30BaTE-
a0 MIDI-cuctem), 3ByKH 3TUX “HHCTPYMeHTOB” OYKBaJbHO
Ha rgaagax npuoOpeTanu AblXxaHHe, MY3bIKaJbHbIH PUTM U
JUHAMMUECKYI0 nyJbcalinio. CUHTE3aTOpPy CTalu JOCTYMHbI-
MU (ppa3upoBKa, HHTOHALLMOHHbIE OTTEHKH, U3MEHEeHHUsT TPHU-
XOBOH, apTUKYJISLHOHHON TeXHUKH KarKJA0ro rojaoca J10CTaTou-
HO CJIOXKHBIX MO QakType naprTuil.

[IpencraBasito, Kak Obla Obl paja dnucod JleHHcoB, y3HaAB
06 SE: Benb oH Ha “0KUBJAeHUE” TOJNbKO OIHOH CBOEH Mbe-
col morpatun B IRCAM’e (na6opatopuu [Ibepa Bynaesa B
[Tapuxe) nenbix 8 mecsiueB! MHe u3BecTHbI Jab0paTOpPHbIE U

[TpuBOAATCA OTPBIBKH M3 MEPENnUCKH MO 3JeKTPOHHOH MouTe, a TakKe Bbiaep-
JKKH U3 onyOJHKOBAHHBIX MaTepHaJ/oB.
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My3blKa/lbHble TPYJAHOCTH, C KOTOPBIMH B aHAJOTHYHBIX yCJIO-
BUAX BO PpaHILUM CTONKHYJAHUCH U APyTrHMe OTeYeCTBEHHBIe
Komnosutopbl — ['.JImutpueB, B.¥Yabsinuu, A.[aHunKOBa HJIH
panee B cBoellt ma6opatopun UPIC funuc Kcenakuc — co-
3/1aTeNb “CTOXAaCTHUECKOro” MeTOoda COUMHEHHST MY3bIKH.
Kaxercst HeBepoOsITHBIM, MOoueMy MJeH, BJI0KeHHble B SE,
J10 9TOr0 HUKOMY He MPHILIHU B TOJOBY; BCe pyranu 0e3ayll-
HOEe 3BYyUYaHHMe CHHTe3aTOPOB, HO HHUETro He MOTJIH Mpeaso-
JKUTb AJs peuleHuss npobsaembl. JlocTukeHuss nabopaTopuu
NTONYX caenyer 3akpenutb U pa3BuUTb. ¥ MeTOAa MOJENH-
poBaHus ucnosHeHuss u nporpaMmmbl Style Enhancer, Hecom-
HeHHO OoJbllioe Oyayliee.
Opuii Paec, npodeccop, nHayunblii pykosoautenb BLL Mockosckoit
rocynapcTBeHHoi KoncepBatopun um.I1.M.Hailikosckoro, uneH-koppec-
noupeHT MexKayHapoaHo# akajaeMuu HHQOpMAaTH3alNH, 1eHCTBUTENb-

HbIl uleH (akajaeMuk) AkajeMud rymaHuTapHbeix Hayk PP, 29 mas
1997 r., MockBa, Poccus

...TeXHOJIOTUSI OCHOBAaHAa Ha OO0JblIOM 0ObeMe HCCJIen0oBa-
TeJbCKUX paboT, UTO OTPaKAIOT BHYLIUTEJbHbIE pe3yJabTa-
Thl... 3TO CJOXKHbIH, MOJE€3HbIH U TBOpUECKAass HHCTPYMEHT,
KOTOpbIA naokazbiBaeT, uto MIDI-my3bika He 06si3aTenbHO
JOJI2KHA ObITb CTUPHJ/IBHOH U CKYUHOH ...

Mapmun Baakep (Martin Walker), “Sound On Sound” Magazine,
Anraus

...Tenepb Mbl 3HaeM, UTO 3TO JEHCTBUTENbHO OOJbIIOE,
MHPOBOTO KJacca H3Jesue...

Kpuc [xceiime (Chris James), nupekrop jgemnapramMeHTa HOBBIX Mpo-
AYKTOB W npuobGperennii, Microsoft Corp., CLIA
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...Ilporpamma Style Enhancer no6aBaser Bbipasurtesb-
HOCTb ¥ MaHepy K BaimiuM MIDI-nocaenoBatenbHoCTsM. ... S uc-
MoJb30BaJ 3Ty MPOrpamMMy Ha HEKOTOPBIX MapTHUAX B MOMX He-
JIaBHUX KOMTO3HIHUAX M BecbMa JOBOJEH CMOCOOHOCTBIO MPO-
rpaMMbl 3aCTaBUTh MapTHM 3Byd4aTh Jydlle, KaKk OyJATO OHH
peaabHO “ucronnsores”, “:kuByt”. [Iporpamma BHOCUT (hpa-
3UPOBKY, TOHKYIO THHAMHUKY, BUOPATO U APYrue KOHTPOJJIEpPb
B MIDI-¢daiin, koTopble nemaioT 3ByK HaMHOro GoJee peasuc-
THUYHBIM...

Kaugpg Oodenkupr (Clifi Odenkirk), komnoszurop, CLIA

Ananusupysi cratbu, nocpsienubie MIDI u usnanueie B
KypHanax B nocaeanue 10 jget, MOKHO OTMETUTb, UTO Ballle
nporpaMMmHoe obecrneyeHue npeasaraer I1eHCTBUTENbHO HO-
Bbll M 3aXBaTbIBAIOIIMH c1OCOO pasBUBATh JaJjee TBOPUYECKUH
My3bIKaJbHbIH MpolLecc...

Kpuc Myazen (Chris Mullen), o6ospenatean Keyboard Player/UK,
February, 1998, Auraus

...MOJIeJTHPOBAHHE UCTMOJHEHHUS TO3BOJSET BJAOXHYTb HO-
BY10 xKU3Hb B Oecnoaubie MIDI tpeku ...... NTONYX — pe-
anbHbIH MoOenuTeNb 3/€Ch...

Pun Posan (Rip Rowan), perakrop ProRec Webzine, CIIA

.91 ucrnonb3yto cekBeHcOpbl yxkKe 12 jgeT, HO HUKOra He
BUJeJ HUYEero nojao6HOro. ATo NeHCTBUTEAbHO TBOPUECKUH U
noTpsicaloluil HHCTPYMEHT...

Cmus Opuu (Steve Orich), Mmy3biKaJabHbIIl MPOAIOCEDP, apaHKUPOB-
muk, CHIA

.JlanabHedmasi peBOMIONMS B KOMIbIOTEPHOH My3bike. B
yeM pa3HHIla MeXK/Jy CeKBEHCOPHBIM 3By4aHHEM peasbHOTO
MCTMOJMHEeHUs] Ha cakcopoHe W “NMHAHUCTOM-OPTaHUCTOM~, yII-
paBASIONIUM 3BYKOM cakcopoHHoro tembpa? [laxe myuduine
3BYKH MOTYT 3ByYaTb CKyUHO HJH HCKyccTBeHHO. Mopenupo-
BaHHWe HUCMOJHEHUS — 3TO CPEJACTBO HCMOJb30BAHUS MPaBUI
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aHa/JM3a WM BCTAaBKW KoMaHuj ynpasaenuss B MIDI-nocaeno-
BATEeJIbHOCTH JIJIsT UMHTAILMU PeasbHOTO 3BYUaHUS] My3bIKaH-
Ta-UCMOJHUTENS] HA HACTOSIILEM (KHBOM) MHCTPYMEHTE...

Hesud baiipon (David Baron), skcnepr, Accent Software
International, M3pauab

...Mbl neficTBUTe/IbHO MOpaKeHbl NpoaAyKToM! dTa npo-
rpamma HeBeposiTHA!..

JKan-Kar00 bodcon (Jean-Claude Bodson), MeHea:kep mpoaAyKTOB
Micro Solution, Beabrus

...Bce, KTo cMoTpesn Ball MPOAYKT, OblIM TAaKKe yBJaeue-
Hbl, KakK U g ... Cakewalk Obla1 ropa BKJAIOYHUTH TEXHOJOTHIO
MonenupoBanusi McnosmHeHuss B HallW NpOrpaMMHbIe CeKBEH-
COpPbl — 3TOT YHHMKAJbHBIH U PEBOJIOIHOHHBIH MOAX0H obec-
NeyuBaeT HEOrPAaHUUYEHHbIE TBOPUECKHE BO3MOKHOCTH HAalUUM
NOJb30BATENSM.

Mopmen Caezep (Morten Saether), ynpapasiioninii nponsBoacTBOM,
Twelve Tone Systems, CIIA

...Ecau Bbl Korpa-nu6o ropopuan cebe: “ Heprt Bo3bMH,
mon MIDI-Tpeku 3Byuar 0e3:KM3HEHHO , BAM CTOMJIO Obl
nonpo6osath NTONYX Style Enhancer ... 910 He nomecTur
JKUBOH OpKecTp B Balll KOMMbIOTEP, HO 3TO MOXKET cylie-
CTBEHHO MOMOUb BAlUM CHHTe3aTOpaM 3ByuaTb Oojee pea-
JUCTHYHO...

@Dun Jlae (Phil Darg), o6ospeBatenn, Electronic Musician, CILIA

...MIDI komnosunuu, ouu omeaomasoniue! Oun geii-
CTBUTENBHO MOTHBHMPYIOT UeJOoBeKa H3ydaTb W MCMOJb30BATH
nporpaMmy...

Hncon bapmeam (John Bartelt), nokTop, ncuxosor, KoMmosuTop,
apaHKupoBIIUK, npoxiocep, CIIA

...J1o coznanust 37Ol mporpaMmMbl KOMObIOTEP He yMeJ
UCIMOJHSTb MY3bIKY, @ TOMbKO BOCMpOU3BoaUa ee. To, uto cue-
nano cneuranucramu NTONYX, ne umeer aunaaoros. [Ipo-
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nyKT, mono6ubeii Style Enhancer, Bam He nmpensoxur Hu
ONMH M3 BeAYLIMX TMPOU3BOAMUTENEH MY3bIKaJbHBIX TMPO-
rpamMm... ... Konnektus NTONYX, HasBaHHbIlI B aMepUKaHC-
kKoM kypHaJgae Leonardo Music Journal “IlocamenoBarensamu
Tepmena u3z Cubupu”, neHCTBUTENBHO MPOJIONKAET €70
Tepmena, Mypsuna, Bonoauna. Poccuss mo npaBy poauHa
3JeKTPOHHOTO CHHTe3a, Belb TepMeH AeMOHCTPUPOBAJ CBOH
MHCTPyMeHT elle Jlenuny...

JKypuan IN/OUT N19-20,1997, Poccus

...s1 ouenb Bo30Oy:xJeH Balueil paboToi...

I'pee Xendepuwomm (Greg Hendershott), ochoBarens Twelve Tone
Systems, CIIA

...Ha meHs, Kak W Ha Bcex MPUCYTCTBYIOLLHUX, 1€MOHCTpa-
U BO3MOKHOCTEH 3TOW HOBOH KOMMOBIOTEPHOW MPOTrpaMMbl
npousBesa CU/AbHOE BrnevaTaeHue. [la u To ckazaTb — amnJjo-
JIUCMEHTBI, KaK Ha KOHUEepTe Mocjae KaKJA0ro JeMOHCTPHUPY-
emoro Homepal..

Anexceii Egeenves, Uloy-Macrep 3-1997-10 (M3 nutepBbio 0 cemu-
nape B Cotoze KomMnodutopoB Mocksbl (Mmait, 1997)), Poccus

..Ilporpamma Style Enhancer na ceroansiiunuii aenb
OCTaeTcsl JTUAePOM B MOAECTMPOBAHUM HCMOMHEHHS, YUUTbIBAS,
uto npumeHenue npasua (Rules) ocHoBaHO Ha My3blKaJabHBIX
M UCMOJHUTENbCKUX MapaMeTpax, a He Ha MPocToM nepebo-
pe caydaiHbIX UMCedl...

Aunekceii Cemernos, Komnbiotep I[lpecc, maii, 1997, Poccus

..DTO ynuBuTenbHO!!!
Hawcoze Opmus (Jose’ Ortiz), ocHoBatenb u pykosoaurtenb Heavenly

Music Productions, Auraus

..Tenepb 51 nenat Bce MOM KOMIMO3HUIIUH HEMOCPEICTBEH-
Ho ¢ K2500, u pesynbrar — paHTACTHUECKHUI...

Andpe Boeasep (Andre Woelzer), komnosutop, ucrnonturesns, ®pauius
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...Mou noznpaBJaeHusi, 3TO JEHCTBUTENbHO HEUTO HOBOE
(M XOpoIIO clesaHHOe) HA PbIHKE MY3bIKAJbHOTO MPOrpaMM-
HOTro obecreueHus...

Jlocosannu Masuno (Giovanni Masino), my3sikant, Mramnus

.5l nefcTBUTEAbHO He c/ablllaa Jaydlliedl TpyObl..., 3TO XO-
polo U 310 “KHUBee”, ueM UTO-1u0o0...
Murxaeav bany (Michael Banz), Branenen “Michael’s Yamaha XG

Midi Page”, 'epmanus

...@anracruka!l YHukaabHblil cnocob MoNAydyuTh “peaJb-
HOe 4yBCTBO  HCTMOJHEHHs!

Honceticon 3uasa (Jason Silzle), nponiocep Dove Digital Media,
CILIOA
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[Tpunoxenue 4

OT3bIBbl 3apy0eKHbIX U OTEUECTBEHHbIX CMELUATUCTOB
Ha MY3biKaJbHbli a1b00OM (KOMNAKT-IMUCK)
“The Awakening Soul” (“Ilpo6yxaenue nywu”),
CO3JaHHbIA C MOMOLIbIO TEXHOJNOTUH
MOJEeJUPOBAHUS UCTIOJIHEHUS

Kak npekpacHo xkuBoe ucnosnenue! Mmeercss au 4rto-
HUOYb elle cToIb 3peMepHoe U abCTpaKTHOe, HO KaK U MY-
3blKa HACTOJNbKO Ke JeHCcTBYylollee? YueHble MbITAIOTCS pas-
ragaTh TalHbl XKMBOTO HMCMOJHEHHUs, pacliu@poOBbIBAThL H
MepeBecTH ThiCUeJMeTHUH My3blKaJbHbIH OMbIT YeJ0BEYECTBA
B KOMTMbloTepHble 6UThl U 6afiTel. OHU MpeANpPUHUMAIOT MO-
NBITKY “mpoOyauTh ayiy” B KoMmmbioTepe. Ho Bo3MoOXKHO s1
s10? /Jla! Bosee yeM BO3MOXKHO — meneps 310 hakm!

['ne-To roa Hazaa HOBasi TEXHOJOTHS MOCTydasaach B MOIO
JIBepb M ckKasaJsaa: “Oii, Hy-ka nonpoby# mens!” Hacro Takue
Bellld OKa3bIBAIOTCS MYCTbIIIKAMHU, HO 3Ma OKa3a/aach HaCTOS-
e, Tak 1 MO3HAKOMUJICS C MOJETUPOBAHUEM HCIOJHEHHUS H
¢ Anexkceem YctuHoBbIM... Korna s BBOXKY CBOIO KOMMO3HUIIHIO
B CEKBEHCOp, a 3aTeM MPOUTPbIBAID ee, OHA 3BYUHUT “MJOCKO .
E#l mpocTo He XxBaTaeT TOro 4yBCTBa, KOTOpPOE MPHUCYTCTBOBAJIO,
Korja s ee HCroJiHsa caM. MJu uyBcTBa TaMm HUKOTIA U He
6bl10, MHE MPOCTO MPHUUYIUIOCH? Jla, HeT, TOUHO OblLIO, TPOCTO
MOTOM OHO Hcuedo. MojenupoBaHue UCMOJHEHUsT BO3Bpallla-
€T 3TO YYBCTBO B MO0 My3biKy. OHO MCMOJHSIET MOIO MY3bIKY!

Bo Bcex KOMMO3HILUAX HAa 3TOM anbOOMe UyBCTBYyeTCS
“npoOy:KaeHue AYylIK~, TOTOMY 4To 06a KOMMIO3UTOpa OueHb
TaJaHTJAUBbL. HU oqHA TeXHONOrUs He MOXKeT B3SITh MJOXYIO
MY3bIKy W CllelaThb M3 Hee XOPOlIyI0, HO MOJeJUPOBAHUHE HC-
MOJMHEHUST MOXKeT U3 XOpolleil My3blKH clenaTh OJecTsilyio!

YKazaHHblit anb6oMm Beilies B Kanane. ABTopckue nmpaBa nmpuHaaiexar ame-
pukanckoit komnanuu SolCom, Inc. (New Jersey, 19 Ridge Road, Summit,
NJ 07901, USA). Bece komnosuuuu goctyntubl B popmate MP3 Ha opuunab-
Hom yuactke http://www.ravalex.com. B kouue [lpuoxenns npuseaens aaH-
Hble C BKJa/blllla B KOMMAKT-HCK.
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Cnenafite cebe onomxkenue. [locaymaite 3TH KOMMO3U-
LIHHU U yCabILIbTEe Maruio MojaenupoBanus. Hacnaaurech Tem
TaJaHTOM M TJAyOUHOH, KoTopble PaBu U Asekcell BIOXKHUIHN
B 3TOT KoMNakT-aucK. [loquBuTech TOMY, KaK BbIPa3UTeNbHO
moryT 3ByuaTh MIDI-¢pafiab, kak X)UBO, KaK AyIIeBHO. DTO
JNEHCTBUTEJNBHO BOJHYIOLIAA BO3MOXKHOCTb MOC/AyLIATh YyJec-
HYI0 MY3bIKY M OLLYTHTb COK3 MCKYCCTBA M HAYKH.

Jeite Xaanrox (Dave Hallock) — Buie-npesuaenT, HauaJbHUK OT/e-

Jla KOHTpOJsl U rapaHTun kauectBa SeerMusic Systems (Canada,
USA), My/abTH-HHCTPYMEHTAMUCT, KoMno3utop, nesel, CIHIA.

Poccuickumu uccaeg0BaTeNsIMU CJeJaH OUeHb BECOMbIH
niar, 3acTaBJsIOUIUI O-HOBOMY B3TJISHYTb Ha MPUPOILY MY3bl-
KaJIbHOH BbIPA3UTEJNbHOCTH U OTKPbIBAIOIIUN YHUKAJIbHbIE BO3-
MOKHOCTH /151 9J€KTPOHHOH My3biKH. KM 3TOT anbbom — sipkoe
TOMY CBHJeTeNbCTBO. My3blKa/lbHOE HCMOJHEHUEe — CJ0XKHEeH-
WHUH BUJ desioBeueckod gesitesbHocTH U TexHosorust NTONYX,
cayxKaiasi ero MOJeJUPOBAHUIO, HECOMHEHHO CTAaHeT Cepbes-
HbIM CTHUMYJIOM JJIsl JaJibHEHIlIero pa3BUTUS MYy3blKaJbHOH
HAaYKH, TEOPUHM UCTOJHUTENbCTBA U MY3bIKAJbHOH 3CTETHKH.

Eseenuti I'ypenro, Hoxtop, [1podeccop, Pektop HoBocubupckoii
rocynapcTBeHHOH KoHcepBaTopuu, Poccus.

[IpekpacHble MeJOUU U apaHKUPOBKHU AJekcesi TeHCTBHU-
TeJbHO 0KHUBAIOT C MOMOLLbIO TexHoaoruun MonennpoBanus
HMcnonnenns NTONYX. DToT n1uCK SCHO A€MOHCTPHUpPYET Kak
TOHKHE, TaK U JpaMaTHUeCKHe pe3yabTaTbl, MPOU3BeeHHbIe
Style Enhancer.

Mopmen Caezep (Morten Saether), ynpapasiioninii npousBoacTBOM,
Twelve Tone Systems, CIIA.

MopaennpoBaHue UCMOJTHEHUS — OAHO U3 HauboOJMee BaikK-
HbIX JAOCTHXKeHUH B obaactu coznanus MIDI ¢daiinos, co
BPEeMEHH MOSIBJCHUST KOMIbIOTePHbIX cekBeHcopoB. [Iporpawm-
ma Style Enhancer — nmepBas mpakTuueckasi peanusauus
TOH TeXHOJOTMH, Mpeaaaraionlas Jerkuil nyTb ryMaHu3aluu
MIDI ¢aiinos, uaywuii naneko 3a npejeabl pyuHoOro peaak-
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tupoBanus. CaymiaiiTe BHHMATeJbHO 3Ty MY3bIKy. [leficTBHU-
tenbHO s 3T0 MIDI daitabr ...?

A1 Boy (lan Waugh), ABTOp KHHMI M0 KOMMbIOTePHOH MYy3blKH, 000-
3peBatesab Pro Sound News(E), Auraus.

MIDI knaBuatypa — He Jyulliee ycTpOHCTBO AJ51 NOCTH-
JKEHHUS BbIPA3UTEIbHOCTH, 0COGEHHO MPH MOMbBITKE BOCMPOU3-
BECTH HIOAHChl aKYCTHUECKHMX MHCTPYMEHTOB. TexHosorus
monenupoBanus ucnoiHenus NTONYX yHukanabHa B cno-
cobHocTu npeobpaszoBath MIDI nocnenoBaTenbHoCTH B MYy-
3bIKY TaK, UTO Bbl TOTOBbI MOK/SICTbCS, UTO OHA ChIlpaHa Ta-
JAHTJUBBIMU MY3blKAHTAMH HA pea/JbHbIX MHCTPYMEHTAaX.
KoHeuHo 3TO He 3aMeHHTeNb TajJaHTa, HO B YMEJbIX pyKax
(tem Oosee muaepa uccaenoBatenbckoil komanabsl NTONYX
Anexcest YetuHoBa) oHa MOXKeT nMpeoOpasoBbIBATh XOpolIMe
napTuu B npesocxoanble. [TocaymadiTe 5TM KOMOO3ULHH H BbI
noiiMeTte, mouemy s ckazasa B MoeM 063ope SOS, uto “Style
Enhancer — ouenb Bneuat/asiionlasi HOBUHKA, OCHOBaHHAs Ha
OFPOMHBIX HCCJIEL0BAHUSAX U Pe3yJabTaThl OTPAKAIT 3TO .

Mapmun Baaxkep (Martin Walker), o6ospeBatenb “Sound On
Sound” Magazine, Auraus.

JI151 MeHs TeXHOJOrusl MOJeJMPOBAHHUS MCIOJHEHHUS — ca-
MBI JIYUIIMH MCTOUHHUK HJeH: KAaK He3aBUCHUMBIA apaHXKHUpPOB-
LMK, § 4aCTO CTAJKHMBAIOCh C MPOEKTAMHM, I/le Ha HayaJbHOM
sTane JUlb NPUOJIU3UTENbHO MPEACTaBJISA, YTO HYKHO Cle-
JaTb, U YXOJUT CJAMILIKOM MHOrO BPEMEHH Ha BOMJIOLLEHHE HJeH
B MOAXOASILIHE MeNOJUN U popMy. DTa TEXHOJIOTHS — MOLIHOE
CPe/ICTBO MPOTHUB “CHHAPOMA MYyCTOH CTPaHULBbI~, KOTOpas Mo-
3BOJIIET MHE MPeBPaTHTb aMOP(HYIO HACK BO UTO-TO KOHKpeET-
Hoe ropasno ObicTpee, ueM s MOT Obl 3TO clenaTh 0e3 Hee.

Hocorn Bepron (John Vernon), Musique Animation, ®panuus.

Anexceil co3naa 3axBaTbiBalOUMEe AYX KOMMO3UILUH U
BHEC B HUX >KM3Hb C MOMOILLbIO HOBOH OLIRJOMJSIONICH Tex-
HoJloruu. TpyaHO MOBEPUTH, UTO UCMOJHEHUs! ObIIM CO3/aHbl
6e3 MHOTHX MecsilleB KpornoT/auBoi paboTel. OH — nepBblil ue-
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JIOBEK, KOTOPbIH yCMeIHO YCTPAHUJI NPonacTb MeK1y TeXHO-
JIOTUYECKMMH BO3MOXKHOCTAMH M UY€JOBEUECKUM MOAXOA0M K
HI0OAHCaM NpopecCUOHaNbHOIO0 HCMOJHEHHUS.

Hncon bapmeam (John Bartelt), nokTop, ncuxosor, KoMmosuTop,
apaHKupoBIIUK, npoxiocep, CIIA.

Mue npuwaoch npocaywarth 1enoe mope MIDI-komnosu-
uuit. Ho korna B Hosi6pe 1998 rona mue nokasanu paboty Asek-
cesl, I€MOHCTPUPYIOLLYI0 YHHKaAbHYI0 TexHonoruto NTONYX, s
OblJ1 COBEPLUEHHO MOTPsICeH. 91 He MPOCTO CaylIas MeCHI0 — MeHsl
MOTJIOTHIO PeaNUCTHUHOe M YYBCTBEHHOE HCMOJHEHHe, He MOXO-
JKee HM Ha uTo paHee cablmianHoe B popmate MIDI. Her Huka-
KHX COMHEHHH, YTO 3Ta HOBAsl TEXHOJOTHSI SIBASETCS HCKJIOUH-
TeJbHBIM CPEJICTBOM Kak /sl mpodeccuonanta, Tak u /s J1o0u-
TeJssl, COUMHSIIOILEro My3blKy ¢ nomolibio MIDI-cekBencopa.

Jlec I'apsen (Les Gorven), Bnanenen u sBebmacrep MIDI Studio
Consortium, Kanana.

The Awakening Soul
International Music Collaboration over Internet.
Volume #1 Instrumental

1. W.A.Mozart, Sonate K.Nr.576, Adagio (fragment).
Performer: Elena Avdeyenko. Speech Intro — 2:38

Computer performed compositions

2. To Helen about Helen — 5:02

3. She Could Change Nothing — 7:16

4. One Step Between Love and Hatred — 2:29
5. Don’t Say Farewell to Beloved v.2 — 4:08
6. Time of Parting Conversation — 6:58

7. Tale of the Broken Airplane — 5:03

8. [ Still Love You Solnyshko — 4:39

9. Stranger in the Park v.1 — 4:58

10. Bombay Policeman — 5:31

11. Boston to Moscow via Delhi — 5:36

12. Subway Band — 4:02

13. The Beautiful You — 5:52

14. Pretty Baby, Are You Happy? — 5:47
15. Stranger in the Park v.2 — 4:06

Songs 2-8 composed by Alexei Ustinov (Russia)
Songs 9-15 composed by Ravi Dattatreya (USA)
Tracks 2-15 arranged and sequenced by Alexei Ustinov
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