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MEXAUCLUNAUHAPHBIN NoAXoA

B U3YYEHUU NPOTPAMMUPOBAHUA

YEPE3 CO3AHUE JIEKTPOHHOU MY3bIKU

B CPEJE AYAUONPOrPAMMUPOBAHMA SONIC PI’

Annomauus

C pa3BUTHEM KOMITBIOTEPHBIX TEXHOJOIUIT MPOUCXOAUT U OYpHOE pa3BUTHE MPUKIATHON MY3bIKM, OCHOBAHHOI HA KOMITbIOTEPHBIX TEeX-
HOJIOTHSIX: My3bIKa [UIsl KOMITBIOTEPHBIX UTP, JUIsl PEKJIaMbl, 1JIsi O3BydMBaHUsI OBITOBOI U JAPYTOi TEXHUKHU, MY3bIKa B KWHO U aHUMAIIUH, Tejle-
MY3bIKa, aKageMuyeckasi My3blKa. DTO CBUACTELCTBYET 00 aKTyaJIbHOCTH TaKOW 00J1aCTH MCIONIb30BaHMsI MH(MOOPMAIIMOHHBIX TEXHOJIOTUH, KaK
MPOrPaMMHBIiT (AITOPUTMUYECKUiT) CUHTE3 3ByKa, 1 O HEOOXOAMMOCTH 3HAKOMCTBA IIKOJIbHUKOB C 3TUM MepcrnekTuBHbIM U T-HanpasieHrem.
O TOM, YTO MY3bIKa U MaTeMaTHKa CBsI3aHbl MEXIy CO0Oi, ObLJIO M3BECTHO C aHTUYHBIX BpeMeH. Ternepb Mbl MOXeM HaOJII01aTh TECHYIO CBS3b
My3bIku 1 nuHGopMaTuku. U He mpocto 06paboTKy My3bIKHM B TPOrpaMMax CUHTE3a, a UMEHHO MPOTrPAMMHOE CO3/IaHUE MY3bIKHU C TTIOMOIIIbIO KOJIA.
B cratbe mokasaHa CBsi3b My3bIKAIBHOTO UCKYCCTBA C MICKYCCTBOM MIPOrPAMMUPOBAHUSI, PACCMOTPEHA KOHLISTILIVSI CPEJIbI aYTMOIPOrPAMMUPOBAHUST
Sonic Pi, mpoaeMoHCTPUPOBaHbI OCHOBHBIE BO3MOXHOCTHU 3TOM CPE/ibl, sI3bIKOBbIE CPEICTBA IPOrPAaMMUPOBAHUST aJITOPUTMOB, CTPYKTYP TaHHBIX
Y My3bIKQJIbHBIX KOMITO3UIIMIT Ha si3biKe Ruby.

Karouegste caoea: anroputMuydeckasi My3blka, ayInonporpaMMUpOBaHuUe, IPOrPAMMHBII CUHTE3 3ByKa, CUHTE3aTop, COMILIbI, peBepoepa-
LIMsI, 3XO, TUCTOPIIIH.
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1. AnropurMuuyeckasi My3biKa.
AyauonporpaMmMiupoOBaHUe
C nosiBjieHUEM KOMIIBIOTEPOB U paCIIMPEHUEM UX TEX-

HUYECKUX BOBMOXKHOCTEM CTAJIO ITPUBBIYHBIM ITPUMEHECHUE
KOMHB]OTCDHOI‘/T TEXHUKHN B TBOPUYCCKUX ITpoLECCCaxX. He uc-

KJIIOYE€HHME U My3bIKaJIbHOE TBOPUYECTBO. B rocienHee BpeMst
HabJirogaeTcss OypHOE pa3BUTHE KOMITLIOTEPHOU MY3bIKU,
CcO37aBaeMoOIi C TIOMOIIBIO pa3IUYHbIX TeXHOJOTUlA. Pabo-
yee MeCTO COBPEMEHHOTIO KOMITO3UTOpa TeTephb BKIIIOUaeT
B ce0s1 CMHTE3aTOp M KOMIIBIOTEP, a caM KOMITO3UTOP MO~
XOX Ha TTPOrpaMMMCTa, TaK KaK paboTaeT ¢ My3bIKaJTbHBIM
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AN INTERDISCIPLINARY APPROACH TO LEARNING PROGRAMMING THROUGH THE CREATION
OF ELECTRONIC MUSIC IN THE SONIC PI AUDIO PROGRAMMING ENVIRONMENT

Abstract

With the development of computer technologies, there is a rapid development of applied music based on computer technology: music for
computer games, for advertising, for voicing household and other equipment, music in movies and animations, TV music, and academic music.
This indicates the relevance of such an area of use of information technologies as program (algorithmic) sound synthesis, and the need for school-
children to familiarize themselves with this promising IT area. The fact that music and mathematics are interconnected has been known since
ancient times. Now we can observe the close connection of music and informatics. And not just the processing of music in synthesis programs,
but the programmatic creation of music using code. The article shows the relationship of musical art with the art of programming, considers the
concept of the Sonic Pi audio programming environment, demonstrates the main features of this environment, language tools for programming

algorithms, data structures and musical compositions in Ruby.
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konoM. OnHOM U3 MHTEPECHEMUITUX TEXHOJIOTUI CO3MaHUS
MY3bIKU SIBJISIETCS aJlTOPUTMUYECKUIA MOAXOA K CO3AaHUIO
MY3bIKQTbHBIX KOMITO3ULIMIA.

Aacopummuneckoil My3vIKoU (a120pummuuecKkoli
MY3bIKAALHOU KOMUO3UYUE) HA3bIBAIOM MY3blKAAbHLU
OMPBIBOK, NOCA00BAMENbHOCb UAU KOMNOULUUIO, NPU
CO30aHUU KOMOPOIL UCHOAB30BANUCL MAMEMAMUUECKUE
Mmodeau, npasura u areopummoi [1].

OO0 aKTyaJTbHOCTHU B COBPEMEHHOM MHUPE TAaKOTO Harpas-
JICHUST My3bIKaJIbHOTO TBOPYECTBA U Pa3BUTUSI KOMITbIOTEP-
HBIX TEXHOJIOTU, KaK aJITOPUTMHUYECKMiA (TIPOrpaMMHbIIA)
CUHTE3 3BYKAa, CBUJIETEILCTBYIOT MHOTOUUCIEHHbIE UCCIe-
JIOBaHUs, POBOAMMBIE B pa3HbIX cTpaHaX. B Poccuu 3to
HampasJieHUe ellle He MPUOoOpesIo 3HaUYUTeIbHbIe MacIITad
U noIyJsipHOCTh [1]. OgHako B HacTosIIee BpeMsl KOMIIO-
3UTOPY, 3BYKOPEXKMCCEPY M apaHKMPOBIINKY HETOCTATOYHO
OBITh TOJBKO TIOJIb30BaTENIEM TIEPCOHATTBHOTO KOMITBIOTE-
pa — g 3¢ PeKTUBHOro NpuMeHeHUsT MHPOpPMAaLIMOH -
HBIX TEXHOJIOTUI1 B CBOEM TBOPYECTBE HEOOXOAUMO OBITh
OJTHOBPEMEHHO 1 mporpaMmMucTtoMm. [ToaToMy Tak BaxkHO
MOJIYYUTh 3HAHUS B ayIUONPOrpaMMUPOBAHUM BCEM OyIy-
LIUM CrielMajucTamM B 06JacTu My3bIKU. ba3zoBble 3HaHUs
ayaMoINporpaMMUPOBaHUSI OYIyT MOJIE3HbI U IKOJIbHUKAM,
Oymyllee KOTOPBIX He CBSI3aHO ¢ MY3bIKOil. B aToM ciyuyae
3HAKOMCTBO C TTPOrPaMMHBIM CUHTE30M 3BYyKa pelliaeT 3a-
a9y TApMOHUYHOTO Pa3BUTHUSI TUIYHOCTH B YCIOBUSIX 11 -
pOBOTO O6IIIECTBA.

Jst 06y4eHUsT My3bIKaJIbHOMY MTPOTPaMMUPOBAaHUIO
HaMM Obl1a BBIOpaHa CBOOOMHO pacIpocTpaHsieMasi cpe-
Ja ayTHONPOrPAMMMPOBAHUS C OTKPBITHIM MCXOTHBIM
KomoM Sonic Pi. JlaHHbBIIT BEIOOP 00YC/IOBJIEH HE TOJBKO
0GeCIuUIaTHOCTBIO ITPOrpaMMbl, HO U €€ 60raThiM (DYyHKIIMOHA-

2

load_sample :drum_heavy Kick

1
2
3
4 Tlive_loop :drums do

5 sample :drum_heavy_ Kkick, rate: 0.75
6 sleep 0.5

7 sample :drum_heavy_ Kick

8 sleep 0.5

9 lend 1

11 1live_loop :synths do
12 use_synth :mod_pulse

14 play 30

T sleep 0.25
16 play 38
17 sleep 0.25
18 end

Buffer 5

13 use_synth_defaults amp: 1, mod_range: 15, cutoff: 80, pulse_width: 0.2

oM. IIporpamma o6j1amaeT BCTpPOSHHBIM PYCCKOSI3BIYHBIM
TMJIOM, MCITOJTb3YeT TEKCTOBBIN SI3bIK ITPOTPAaMMUPOBAHUS
Ruby, TT03BOJISIET «KOAUTE» MY3BIKY B PEXUME peaTbHOTO
BpeMmeHu [4, 15]. JucTpuOyTUB IporpaMMbl MOXKHO 3arpy-
3UTh ¢ opuLMaIbLHOTO caiita: https://sonic-pi.net/

Y nporpaMMbl 04eHb MPOCTO MHTepdeiic, HUIEero
JuiIHero (cM. puc. 1).

B penakTope kona, Kak B TEKCTOBOM peakTope, Oyaem
MUCaTh KOJ Ha SI3bIKe ayauONpPOrpaMMUPOBAHUSI.

Yro06bl mpourparh Koa, HE0OOXOAMMO HaXKaTh KHOIIKY
Run. KHonika Stfop npenHazHadyeHa JJisi OCTAHOBKM IIPO-
WTPBIBAaHUS MEJIOIUU, KHOTIKa Save — I 3allMCU TeK-
CTOBOI BepCHMU KO/Ia Ha BHEIITHUWII HOCUTENIb B hopmaTe
nporpaMMbl. KHorika Load mo3BoJIsieT 3arpy3UTh TEKCTOBYIO
BEPCUIO KONa B OTKPBITYIO CTpaHuIly Tiporpammsbl (Buffer).

OIHOBPEMEHHO B MpOrpaMMe MOXHO 3arOJHUTD Je-
BSITh JIOCTYITHBIX CTPAHUIL U TIEPEKITIOUATHCS MEXITY HUMU
111 ipourpbiBaHust Meaoauii. C MoMoIIblO KOHTEKCTHOTO
MEHIO MOXKHO KOMTMPOBAaTh (hparMeHThI KOa U BCTABJISITh UX
B HY>KHO€ MECTO B JIIO0YI0 CTPaAHUILY TPOTPaAMMBbI.

J1J1s1 pourphIBaHUS IIPOCTEMIIEH MEIOANN UCTIOIb3YyeM
KOMaHAy MpourpbiBaHus play <HoMep HOTbI> U KOMaHIY
nmay3nl sleep <Bpems B ceKyHmax>. KoMaHIbl nmuiiem
B CTOJIOUK.

Cpena aynuonporpamMmupoBaHus Sonic Pi rmpemocras-
JIsieT OoIbIIEe BO3MOKHOCTH JIJISI CO3aHUSI Y YIIPABJICHUS
3ByKOM. Bpemst 3ByyaHust MeJIOMUH, IJTATETbHOCTD HOT, TEMIT
MeJIOAUU, aMIUIUTYAa ((POMKOCTb) 3BYKa, CTEpEO3ByYaHUE,
HCMOJIb30BaHUE TOTOBBIX 00Pa3I0B B MEJIOAUN — BCE MO~
JIAeTCsl HACTPOIKE C TMIOMOIIBIO KOMaH/I Cpelibl. ATPUOYThI-
HACTPOMKHU 3alMCHIBAIOTCS Yepe3 3alsiaTyl0 K OCHOBHOM
KOMaH[Ie 1 BKJTIOYAIOT Ha3BaHNe HACTPOMKM C TBOETOYMEM

X
=
F X

PPV A

:/Program Files (x86)/Sonic Pi/et
"drum_heavy_kick.flac", {rate: 0.

{run: 23, time: 9.25}
- synth :mod_pulse, {pulse_width: ©.2, amp:

5

{run: 23, time: 9.5}
L— sample "C:/Program Files (x86)/Sonic Pi/et
“drum_heavy_kick.flac"

{run: 23, time: 9.75}
- synth :mod_pulse, {pulse_width: .2, amp: I

Sonic Pi v2.11.1 on Win

Puc. 1. Humepgetic cpedvt ayouonpoepammuposarus Sonic Pi:
1 — pedaxmop koda; 2 — ynpaenernue 60cnpouzgederuem; 3 — ynpasieHue peoaKkmopom,
4, 5 — euzyanuzamopst coobuleHuil; 6 — cmpanuybl pedaKmopa Kooa
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U ee 3HaueHUe (Harmpumep: play 62, amp: 2). Y Kaxaoi
KOMaHIbl CBOM HAaOOp HACTPOEK, XOTsI €CTh O0Illue Ha-
CTPOWKM IS LEeNbIX ITpynn KoMmaHa. Eciu mocine 3ansitoit
HaXaTb TPO06eJI, KOHTEKCTHOE MEHIO CaMO TPEIJIOXKUT 3TH
HACTPOMKU B BUIE CIIUCKa [6].

TTpu cozmanny MeTONUiA UCTIONB3YIOTCS KaK MPUBBIYHBIE
aJTOPUTMUYECKNE KOHCTPYKIINU, CBOMCTBEHHBIE SI3bIKAM
NporpaMMUpPOBAHUS, TAK U YHUKAJIbHbIE, XapaKTepHbIE
MMEHHO [IJIsI cpenbl ayauornporpaMmmupoBaHust Sonic Pi.
OHU MO3BOJISTIOT pACIIMPUTh BO3MOXHOCTH IPOTrpaMMbl IIPU
HarnMcaHUU MeJIOAUM U yKpallleHUU 3ByKa.

IMpuBeneHHbIe HIEKE 3aJaHUs 110 CUHTE3Y 3ByKa™ MOTYT
HCIOIb30BaThCS HA 3aHSITHUSIX BHEYPOUHOU NESITeIbHOCTH
B V—XI kJ1accax uiu BHIOOPOYHO Ha ypoKax, IMOCBSIIEHHbBIX
M3yYEHUIO UCTIOTHUTENEN anroputMoB. [IpenBapureabHOro
3HAKOMCTBA C KaKUM-JTUOO SI3bIKOM MPOrPaMMHUPOBAHMUS
He TpeOyeTcs.

B 3amaHusIx yKazaHbl JOMOJHUTEIbHBIC CBEICHUS
0 KOMaH/Iax U Mp., KOTOPbIe IIPUTOISITCS ISl U3yUYeHUs KoM,
ero HarmMcaHusl, SKCIEPUMEHTOB C ITPOrpaMMaMU.

TekcThl TporpaMM OOBIYHO BBIAAIOTCSI O0YYaOIITUMCSI
BTOTOBOM BuUJIe (TTOATOTOBJIEHBI yunTteaeM). Ho mKoasHuKY,
MMEIOIINE MY3bIKaJTbHYIO MOArOTOBKY, MOTYT CaMU CO3/1a-
BaTh CBOW MYy3bIKaJIbHbIE (hparMeHThbl. TO €CTb MOXHO Mpe/I-
JIOXKUTD yJalllMMCsl TPY BapuaHTa BLITTOJTHEHUS 3aaHMSI:

® TIOBTOPUTH MPEITOKEHHBIN YIUTEIeM KO,

e TIePEeKOIMPOBATh OOBIYHYIO HOTHYIO 3alUCh MY3bI-

KaJbHOTO (DparMeHTa C JIMCTa B IPOrPaMMHBII KO,

e HaImmMcarthb IMPOrPaMMHBIN KO, OTIPENETUB MEJTOIUIO

Ha CIIyX.

2. AIropuTMU4eCKasi KOHCTPYKIIHSI
«CJieIOBaHUE» M €€ peajim3alius B cpeae
ayauonporpamMmmMupoBaHus Sonic Pi

3amanmue 1.

Cozdanue My3biKaabHO2O OMPBLIEKA ¢ NOMOUDIO AU~
HellHo2o areopumma.

Ilpu Hanucanuu Koda ucnoabL3068amMb MY3bIKAAbHbBLE
nomot 6 MIDI okmaewt 4 (cm. maoba.) 8, 11].

Tabauua
Hywmepamua Hot B MIDI
C(do) | D(Pe) | E (Mn) | F (®a) | G (Conb) | A (JIs) | B (Cn)
60 62 64 65 67 69 71

Wcnonn3yem:

e KomaHay play — st mpourpbIBaHUSI HOTHI,

e KkomaHny sleep — st BbIIEPXKMBAHUS TIAy3bl MEXITY
MMPOUTPBIBAHUEM HOT;

e [lapaMeTp JUIMTEJILHOCTU 3By4aHUsl HOTHI sustain
(MOXHO 3KCIIEpUMEHTUPOBATh C U3BMEHEHUEM 3Ha-
YEHUSsI MapamMeTpa — 3TOTO U APYTHUX);

e BCTPOEHHBIM MHCTPYMEHT — cHUHTe3aTop dpulse —
TIJISI KPACOThI 3BYYaHUSI.

COOTBETCTBYOIIUE My3bIKATbHBIE (PPATMEHTBI K 3aIaHUSIM (ayIruo-
3aMmcu) MOXHO ckauyaThb Ha caiite UH®DO: http://infojournal.ru/
journals/school/school_02-2020/

use_synth :dpulse
play 64, sustain: 0.125

sleep 0.5

play 64, sustain: 0.75
sleep 0.5

play 56, sustain: 0.125
sleep 0.5

play 60, sustain: 0.75
sleep 0.5

play 64, sustain: 0.125
sleep 0.5

play 67, sustain: 0.125
sleep 0.5

play 65, sustain: 0.75
sleep 2

play 65, sustain: 0.75
sleep 0.5

play 65, sustain: 0.75
sleep 0.5

play 64, sustain: 0.75
sleep 0.5

play 62, sustain: 0.75
sleep 0.5

play 62, sustain: 0.75
sleep 0.5

play 60, sustain: 0.75
sleep 2

play 64, sustain: 0.125
sleep 0.5

play 64, sustain: 0.5
sleep 0.5

play 56, sustain: 0.125
sleep 0.5

play 60, sustain: 0.75
sleep 0.5

play 64, sustain: 0.75
sleep 0.5

play 71, sustain: 0.125
sleep 0.5

play 69, sustain: 0.75
sleep 2

play 69, sustain: 0.125
sleep 0.5

play 67, sustain: 0.75
sleep 0.5

play 69, sustain: 0.125
sleep 0.75

play 69, sustain: 0.125
sleep 0.5

play 65, sustain: 0.75
sleep 0.5

play 64, sustain: 0.75
sleep 2

Pezyromam evinoanenus 3adanus 1 npencraBieH Ha
pUCYHKE 2.

3ananue 2.

Cozdanue My3blKAAbHO20 OMPBLIBKA C NOMOUWBIO AU~
HeliHo20 aneopummad.

Ilpu nanucanuu Koda ucnoab3oeams cMaHOAPMHYHO
nomauyuro: C (llo), D (Pe), E (Mu), F (®Pa), G (Coxb),
A (JIs), B (Cu).
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1 use_synth :dpulse

2 play 64, sustain: 0.125
3 sleep 0.5

4 play 64, sustain: 0.75
5 sleep 0.5

6 play 56, sustain: 0.125
7 sleep 0.5

4 play 60, sustain: 0.75
9 sleep 0.5

10 play 64, sustain: 0.125
11 sleep 0.5

12 play 67, sustain: 0.125
13 sleep 0.5

14 play 65, sustain: 0.75
15 sleep 2

16 play 65, sustain: 0.75
17 sleep 0.5

18 play 65, sustain: 0.75
19 sleep 0.5

20 play 64, sustain: 0.75
21 sleep 0.5

> Starting run 103

22 play 62, sustain: 0.75 {run: 103, time: 0.0}

23 sleep 0.5 L synth :dpulse, {note: 64.0, sustain: 0.125,
24 play 62, sustain: 0.75 {run: 103, time: 0.5}

25 sleep 0.5 L— synth :dpulse, {note: 64.0, sustain: 0.75,
26 play 60, sustain: 0.75

27 sleep 2 {run: 103, time: 1.0}

28 play 64, sustain: 0.125 L— synth :dpulse, {note: 56.0, sustain: 8.125,

) : 0.
29 sleep 0.5 i {run: 103, time: 1.5}
30 play 64, sustain: 0.5 L— synth :dpulse, {note: 6@.8, sustain: .75,

Buffer 4 Buffer 5 Buffer & Buffer 7 3L Buffer 9 e R B A R R |
Sonic Pi v2.11.1 on Win

Puc. 2. 3adanue 1: ppaemenm xooda menoduu «HM3zeub eumapwl sxceamoin»

Hcronb3yeM KOMaHIbL: OTCyTCTBUE T1ay3 MEXIY TPOUTPEIBAHKEM HOT 0003Ha-
play :d4 — urpartb HOTY B OKTaBe 4; JaeT X OMHOBPEMEHHOE TTPOUTPHIBAHMUE.
play :ds4 — urpaTh HOTY Ha MOJITOHA BbIIIIE;

play :db4 — ucrnosnb30BaTh 6EMOJIb. 2a=0.6

play 61, release:a/2
play :c4 play 73, release:a/2
sleep 0.5 play 68, release:a/2
play :44 sleep a/4*3
sleep 0.5 play 61, release:a/2
play :es4 play 76, release:a/2
sleep 0.5 play 68, release:a/2
play :c4 sleep a/4*3
sleep 0.5 play 61, release:a/2
play :c4 play 73, release:a/2
sleep 0.5 play 68, release:a/2
play :d4 sleep a/4*2
sleep 0.5 play 54, release:a/2
play :eb4d play 73, release:a/2
sleep 0.5 play 61, release:a/2
play :c4 sleep a/4*3
sleep 0.5

play 54, release:a/2
Peszyromam evinoanenus 3adanus 2 ipeAcTaBieH Ha ~ Play 76, release:a/2

pucyHKe 3. ABTOpPBI JAHHOTO MY3bIKaJIbHOTO (DparMeHTa — play 61, release:a/2
Bnagumup YBapoB u Poman ®enopos, yuammecs 'BOY sleep a/4*3
COII Ne 4 r. o. Cei3panb, 2019 ron. play 54, release:a/2
play 73, release:a/2
3ananue 3. play 61, release:a/2
Cozodanue My3vbIKAAbLHOCO OMPBLIEKA ¢ NOMOUBIO AU~ sleep a/4*2
HellH020 aneopumma.
Ilpu nanucanuu Koda ucnoab308ams nepemeHHble. play 57, release:a/2

play 73, release:a/2
OmnpeneanM B Havajsie Kojia MepeMeHHY0, KOTOpYIo Oy-

JIeM UCIIOJIb30BaTh B MapaMeTpe 3aTyXaHUsl TPOUTPbIBAHUS
HOT release M B JUIMTEILHOCTU May3bl:

play 64, release:a/2
sleep a/4*3

play 57, release:a/2
a=20.6 play 76, release:a/2
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CoNTLhNWN R

Stop all running code (alt-5)

Buffer 4

> Starting run 104

{run: 104,
- synth

{run: 104,
L— synth

{run: 104,
- synth

B Buffer 9

time: 0.0}

:beep, {note: 60.0}

time: 0.5}

:beep, {note: 62.0}

time: 1.0}

:beep, {note: 65.0}

o x

Sonic Pi v2.11.1 on Win

play 64, release:a/2
sleep a/4*3

play 57, release:a/2
play 73, release:a/2
play 64, release:a/2
sleep a/4*2

play 59, release:a/2
play 75, release:a/2
play 66, release:a/2

a=0.6

1

Z play 61, release:a/s2
3 play 73, release:a/2
4 play 68, release:a/2
5 sleep a/4%3

6 play 61, release:a/2
7 play 76, release:a/2
4 play 68, release:a/2
9 sleep a/4%3

10 play 61, release:a/s2
11 play 73, release:a/2
12 play 68, release:a/2
13 sleep a/4*%2

14 play 54, release:a/2
15 play 73, release:a/2
16 play 61, release:a/2
17 sleep a/4*3

18 play 54, release:a/2
19 play 76, release:a/2
20 play 61, release:a/2
21 sleep a/4%3

22 play 54, release:a/2
23 play 73, release:a/2
24 play 61, release:a/2
25 sleep a/4*2

27/ play 57, release:a/2
28 play 73, release:a/2
29 play 64, release:a/2
30 sleep a/4*3

Puc. 3. 3adanue 2: asmopckuii My3viKanbHblil hpazmenm

B

sleep a/4*3
play 59, release:a/2
play 73, release:a/2
play 66, release:a/2
sleep a/4*3
play 59, release:a/2
play 71, release:a/2
play 66, release:a/2
sleep a/4*2

i0 server [

Sonic Pi v2.11.1 on Win

Puc. 4. 3adarnue 3: Aemopckuil myzvikanvuolii ppaemernm. Ilpumenenue nepemeHHoll
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7 play 38,amp: 2
8 sleep 2
9 wuse_synth :dsaw
10 play 50,amp: 2
11 sleep 2
12 use_synth :prophet
13 play 57,amp: 2
14 sleep 1
15 wuse_synth :th303
16 play 38,pan:-1
17 sleep 1
18 wuse_synth :dsaw
19 play 50,pan:0
20 |sleep 1
21 use_synth :prophet
22 play 57,pan:1
23 sleep 1
24 use_synth :th303
25 play 38
26 |sleep 0.25
27 use_synth :dsaw
28 play 50
29 sleep 0.25
30 wuse_synth :prophet
31 play 57
32 sleep 0.25

Buffer 0 Buffer 2 Buffer 3 Buffer 4 Buffer 5 Buffer 6 Buffer 7

Buffer 1

=> Starting run 52

{run: 52, time: 0.0}
L— synth :tb303, {note: 38.0, amp: 2, cutoff_a

{run: 52, time: 2.0}
L synth :dsaw, {note: 50.0, amp: 2}

{run: 52, time: 4.0}
L— synth :prophet, {note: 57.0, amp: 2}

{run: 52, time: 5.0}
L— synth :tb3083, {note: 38.8, pan: -1, cutoff_

{run: 52, time: 6.0}
L— synth :dsaw, {note: 50.8, pan: 0}

{run: 52, time: 7.0}
L synth :prophet, {note: 57.0, pan: 1}

EuizErd o

Sonic Piv2.11.1 on Win

Puc. 5. 3adanue 4: [lepexarouenue cunme3amopos, napamempvl NAHOPAMUPOBAHUS 36YKA U Y8eAUHeHUe AMNAUMYObl

Pezyavmam evinoanenus 3adanus 3 npencTaBieH Ha
pucyHke 4. ABTOpbI JAHHOTO MY3bIKaJILHOTO (hparMeHTa —
Brnanumup YBapoB u Poman @enopos, yuamuecs 'bOY
COII Ne 4 r. o. Crizpanb, 2019 rog.

3ananue 4.

Cozdanue MY3bIKA/AbHO2O OmMpbl6KA C NOMOULbIO 1U-
HeliHo20 ajleopumma.

Hpu HanucanHuu Kooa uUcnoab308amob 6CMPOEHHbLE
CUHmMe3amopbsl, naHopamupoedHue 36yKa U pasjiu4Hble
3HAYeHU: amn/mmyabl.

Komanna use__synth ro3BouisieT BEIOpaTh OO0 BCTPO-
€HHBII MHCTPYMEHT-CUHTE3aTOp.
IMTapameTp amp ycriIMBaeT rpOMKOCTh 3ByKa TIpY yBe-
JIMYEHUM ero 3HAYCHMSI.
IMTapaMeTp pan ycTaHaBIUBAET CIBIIIMMOCTD 3ByKa:
® 13JIEBOI KOJJOHKM — TIPU OTPULIATEIbHOM 3HAYEHU N
(=1);
® 113 PaBOii KOJIOHKU — MPH MOJOXUTETbHOM 3Haye-
Huw (1);
e 13 00eUX KOJIOHOK — IO YMOJIYaHUIO WU 3HaYeHUIo ().

use_synth :tb303
play 38, amp: 2
sleep 2
use_synth :dsaw
play 50, amp: 2
sleep 2
use_synth :prophet
play 57, amp: 2
sleep 1
use_synth :tb303
play 38, pan: -1
sleep 1

use_synth :dsaw
play 50, pan: 0
sleep 2

use_synth :prophet
play 57, pan: 1
sleep 1

use_synth :tb303
play 38

sleep 0.25
use_synth :dsaw
play 50

sleep 0.25
use_synth :prophet
play 57

sleep 0.25

Pezyavmam evinoanenus 3adanus 4 npencrasieH Ha
PUCYHKeE 5.

3. AIropuTMu4ecKasi KOHCTPYKIIMSI
«IIMKJI» M €€ peaju3anus B cpene
ayauonporpamMmMupoBaHus Sonic Pi

3ananue 5.

Cozoanue My3vIKaIbHO020 OMPLIBKA C NOMOULbIO aAPUP-
Memu1eckoeo yuxkad.

Ilpu nHanucanuu Kooa uUCnoAb308aMb BA0NCEHHBLE
UUKAbL, NePeMEHHYIO 051 AMRAUMYObl U UBMEeHeHUEe
pumma.

Komanga use_bpm ycraHaBmMBaeT puTM — KOJIMUECTBO
yaapoB B MUHYTY. [1o ymoiuaHuio put™M paseH 60 ymapam
B MUHYTY.

B nmpuBeneHHOM HIXKe mpUMepe MUCITOIb3YeTCS MOIM-
GULUMPOBAHHBIN KOJ U3 CIIPaBOYHMKA IIpOorpaMmsel [16].
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% Run [> EEEHIEEB
]
6 use_bpm 120
/ a=1
8 3.times do
9 4.times do
10 play 5@,amp: a
11 sleep 0.5
12 end
13 8.times do
14 play 55, release: 0.2
15! sleep 0.25
16 end
7 4.times do
18 play 50,amp: a
19 sleep 0.5
20 end
21 8.times do
22 play 55, release: 0.2
23 sleep 0.25
24 end
25 a=a+2
26 end
27

Buffer 4 Buffer 5

Tzl

\N\/\/\/W\/\/‘-——'/\/\/\/\
WA AAIANAN————ANNN
VWA AN —————ANAN

{run: 68, time: 5.375}

L synth :beep, {note: 55.8, release: 0.1}

{run: 68, time: 5.5}

L— synth :beep, {note: 55.8, release: 0.1}

{run: 68, time: 5.625}

- synth :beep, {note: 55.0, release: 0.1}

{run: 68, time: 5.75}

- synth :beep, {note: 55.8, release: 8.1}

{run: 68, time: 5.875}

- synth :beep, {note: 55.0, release: 0.1}

{run: 68, time: 6.0}
L synth :beep, {note: 50.0

amp: 3, release:

{run: 68, time: 6.25}
L synth :beep, {note: 50.08, amp: 3, release:

s S s b S e
Sonic Piv2.11.1 on Win

Puc. 6. 3adanue 5: Hcnoavzosanue 6104CeHHbIX apUPMEeMUUECKUX YUKAOE

use_bpm 120
a=1
3.times do
4.times do
play 50, amp: a
sleep 0.5
end
8.times do
play 55, release: 0.2
sleep 0.25
end
4.times do
play 50, amp: a
sleep 0.5
end
8.times do
play 55, release: 0.2
sleep 0.25
end
a=a+2
end

Pezynomam eévinoanenus 3adanusi 5 npenactaBiieH Ha
pUCYHKe 6.

3ananue 6.

CozdaHue My3blKaibHO20 OMPLIEKA C NOMOULbIO apug)-
Memu4ecKoeo Yukaa.
Ilpu nanucanuu koda ucnoavzoeamso comnawt |7].

CoMIUTBI — TIPEIBAPUTETHHO 3aITMCAHHbBIC 3BYKU U Me-
JJomuu. DTO MPOCTOI crocod pa3HOOOPa3UTh M YKPACUTh

My3BIKy. B Sonic Pi ecTh MHOXXECTBO BCTPOSHHBIX COMILIOB.
B mporpamme oHY BBI3BIBAIOTCS KOMaHI01 sample:

sample :ambi_ choir — xeHckuii xop;

sample :ambi_lunar_land — npunyHeHue;

sample :bass_hard_c — 6acoBblii nonruii 3ByK;

sample :drum_bass_hard — 3Byk 6apabaHa;

sample :elec_triangle — 3ByK My3bIKaJIbHOIO Tpey-
TOJIbHUKA;

sample :loop_amen_full — Menonusa 6apabaHa ¢ Ta-
penKaMu;

sample :perc_swash — 3ByK CBUCTSIIIIETO KHYTA.

IMTapameTp rate mo3BOJISIET MEHSITh CKOPOCTb BOCITPO-
U3BeIeHMS comILIa. Yem OoJblle 3HaYeHUe mapaMeTpa, TeM
OBICTpee CKOPOCTb U BhIIIe OKTaBa. [Ipn oTpuUIiaTeIbHOM
3HAYEHUU MMapaMeTpa MeJOAUs TPOUTPHIBAETCS OT KOHIIA
K Hauaiy.

Bce mapameTpbl, MpuMeHsieMble K HOTaM, MOXKHO TP~
MEHSTh U K COMITIIaM: amp, pan, release, attack, sustain.

ITpuBeneHHbI HUXE KO SIBJISIETCS] MOAU(DUIIMPOBAH-
HBIM U3 UCTOYHUKA [7].

4.times do
sample :ambi_choir, rate: 3
sleep 0.5
end
sample :ambi_swoosh, rate: 0.3
4.times do
sample :misc_crow, amp: 0.5
sleep 1
end

Peszyromam evinoanenus 3ad0anus 6 MpencTabieH Ha
puCyHKe 7.
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4.times do g x

sample :ambi_choir, rate: 3

sleep 0.5 e NG e i
end
sample :ambi_swoosh, rate: 0.3

4.times do —mww
sample :misc_crow, amp: 0.5

sleep 1
end

QUVWoNOULANWNRKR

Ll

Buffer 0 Buffer 1 Buff Buffer 3 Buffer 4 Buffer 5 Buffer & Buffer 7 B Buffer 9

Sonic Pi v2.11.1 on Win

Puc. 7. Badanue 6: Apugpmemuueckue yukavl U COMNAbL

3ananue 7. 4. AaropurMudecKasi KOHCTPYKIUAS
Cozdanue My3bIKaAbHO20 OMPBIBKA C NOMOULbIO bec- «BeTBJICHUE» (noﬂﬂaﬂ (bopMa)
Kone4noeo Yuraa. M ee peaJmu3anus B cpeae
Hpu HANUCAHUU KOOA UCNOAb308AMb CIMNAbL C napa- . .
aynuonporpamMmupoBaHusi Sonic Pi.

Mempamu cKopocmu NpOUSPbl8aHUus U AMHAUMYOb.
Ncnoabs30BaHue BeTBJIEHM B IIUKJIE
«becKoHeYHbI LMKI» — AJITOPUTMUYECKAst KOHCTPYK-

1S, TpUMEeHsieMasi B Cpejie ayAMoIporpaMMUpOBaHMsT Sonic 3ananue 8.

Pi. fIBnsiecst cTaHNAPTHOM MMEHHO [UIs1 3TOM CPeIbl. Coszdanue My3bIKANbHO20 OMPBIBKA ¢ NOMOULIO Oec-
KOHEeUHO020 UYUKAA.

Tpu nanucanuu Koda ucnoAb308aMb CIMAALL U YCA08-
Hoe ebipaxncenue [12].

loop do
sample :loop_amen
sleep 1.8

sample :ambi_lunar land, amp: 1.5, rate: 3 . o
Wcnonb3yemast GyHKIMs one_in(n) BbIIAeT ClydaiiHoe

WCTUHHOE 3HAaYeHUE C BEpOSATHOCTHIO 1 : n. B 3aBucumMocTu
Pezynromam evtnoanenus 3adanusi 7 NpeACTaBlieH Ha OT BBIOPAHHOTO 3HAYEHUSI MTPOUTPHIBAETCS TOT WM UHOU
pucyHKe 8. y4acToOK Koja.

end

=T x

1 loop do 23
2 sample :loop_amen

3 sleep 1.8 et A ittt
4 sample :ambi_lunar_land, amp: 1.5, rate: 3

5 end

6 | B e L e e e e ]

Buffer 0 Buffer 1 Buffer 2 Buffer 3 Buffer 4 Buffer 5 Buffer & Buffer 7 B Buffer 9

Sonic Piv2.11.1 on Win

Puc. 8. 3adanue 7: Beckoneunwtii yuxa

1 loop do & x
2 if one_in(3)
3 | sample :elec_cymbal AW
4 else
5 ! sample :drum_snare_hard
6 end
7 sleep 0.2
8 end
g.| thmmﬁ*“”“, -
Buffer 0 Buffer 1 Buffer 2 Buffer 3 Buffer 4 Buffer 5 Buffer & Buffer 7 Buffer 8 Buffer 9
Sonic Piv2.11.1 on Win

Puc. 9. 3adanue 8: beckoHeunblil YUKA ¢ YCAOBHBIM BbIPANCCHUECM
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1 use_bpm 120

2 use_synth :dpulse

3 3.times do
play_pattern_timed
play_pattern_timed

tER
tA3,

4 [

5 [

6 play_pattern_timed [:B3, ,
7 play_pattern_timed [:C, s , 21
8 play_pattern_timed [:r, :D, :F, :A, :G, :F],
9 play_pattern_timed [:E, :C, :E, :D, :C], [1.
10 play_pattern_timed [:B3, :B3, :C, :D, :E],
11 play_pattern_timed [:C, :A3, :A3], [1, 1, 2

L)
12 use_bpm current_bpm + 40
13 end

Buffer 0 Buffer 1 Buffer 2 Buffer 5 Buffer &

0.5, 1, 0.5, 1, 0.5, 0.5]
5, 0.5, 1, 0.5, 0.5]

[1, 0.5, 0.5, 1, 1]
]

Buffer 7 Buffer 8 Buffer 9

‘Sonic Piv2.11.1 on Win

Puc. 10. 3adanue 9: Hcnoavzoeanue cmpykmypvl OGHHbIX «CHUCOK»

loop do
if one_in(3)
sample :elec_cymbal
else
sample :drum_snare_hard
sleep 0.2
end
end

Pezyromam evtnoanenusi 3adanus 8 IpefCcTaBjieH Ha
pucyHKe 9.

5. Peanu3zanusi CTPYKTYP JaHHBIX B Cpeie
ayauonporpamMMupoBaHus Sonic Pi.
HNcnonb3oBaHue CIyYaiHbIX YUCE

3ananue 9.

Co3daHue My3blKAAbHO20 OMPBLIBKA C NOMOULbIO
apugmemuueckozo YUKAA ¢ UCROAb30EAHUEM CIMPYKMYPbl
danHbIx «cnucok» [7].

B Tene komaHIbI MaTTepHa YKa3biBaeM CITMCOK HOT Yepe3
3aIsITyI0, ajee UIeT CITMCOK Tay3 MeXIy HOTaMU.

ITapamMeTp :r — MpOUTPBIBAHUE TUIITUHBI.

B nmpencraBnenHom HiKe parMeHTe — MOIU(pUKAIINST
MEJIOINY 13 UCTOYHMKA [7].

use_bpm 120
use_synth :dpulse
3.times do
play_pattern_timed [:E, :B3, :C, :D, :C, :B3],
[1, 0.5, 0.5]
play pattern_timed [:A3, :A3, :C, :E, :D, :C],

1 use_synth :bnoise
2 use bpm 180

3 loop do

4 play rrand_1i(50,70), cutoff: 70
5 sleep rrand(0.1, 1)

6 end

Buffer 0 Buffer 1 Buffer 2 Buffer 3 Buffer 4 Buffer 5 Buffer 6

Buffer 7 Buffer 8 Buffer 9

[1, 0.5, 0.5]

play pattern_timed [:B3, :C, :D, :E],
[1.5, 0.5, 1, 1]

play pattern_timed [:C, :A3, :A3]1, [1, 1, 2]

play pattern_ timed [:r, :D, :F, :A, :G, :F],
[0.5, 1, 0.5, 1, 0.5, 0.5]

play pattern_timed [:E, :C, :E, :D, :Cl],
[1.5, 0.5, 1, 0.5, 0.5]

play pattern_timed [:B3, :B3, :C, :D, :E],
[1, 0.5, 0.5, 1, 1]

play pattern_timed [:C, :A3, :A3]1, [1, 1, 2]

use_bpm current_bpm + 40

end

Pezyromam evtnoanenus 3adanus 9 NpencTaBlieH Ha
pucyHnke 10.

3ananue 10.

Cozdarue MY3blKANIbHO20 OMPbIEKA C UCNOAb306AHUEM
C/ly"taﬁHblx uucen.

®DyHkuwms rrand BbIAAET CIydaifHOE YMCIIO M3 MHTepBaJia
(1enoe wiu neiicTBuTeabHoe), GyHKims rrand__i — ToJIbKO
nesnoe u3 uatepsaia. [lapametp cutoff nenaer cpes (orceu-
KY) OIIpelesIeHHOM YacTOThI HOTHI [3].

use_synth :bnoise

use_bpm 180

loop do
play rrand_i(50,70), cuttof: 70
sleep rrand (0.1, 1)

end

Pezyavmam evinoanenus 3adanus 10 npencrabiieH Ha
pucyHke 11.

WWWJ\;\

mrww.—-f\,--\_m-.nm)\;\
”MWW‘-—\J\I\

Sonic Pi v2.11.1 on Win

Puc. 11. 3adanue 10: Beckorneunwiii yuxa u cay4aiiHvle yucia
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Load B8

Save current buffer as an external file (Shift-alt-5)

use_random_seed 40
use_synth :tb303
7.times dq|
play rrand(50, 7@)
sleep 0.4
end

Buffer 0 Buffer 1 Buffer 2 Buffer 5 Buffer &

Buffer 4

Save current buffer as an exteral file (Shift-alt-S)

P=ran x

) O G )
g X
PUTTUV PR RUUT R TR

SRR A A AR b
[T PUTITTEOUNTET

w

N

Buffer 7 Bu

Sonic Pi v2.11.1 on Win

1 25.times do
2
3
4

sleep 8.2
end

Puc. 12. 3adanue 11: Cayuaiinole yucaa ¢ yKa3aHHoU Ha4aabHoOU MOUKOU 8bI00PKU

sample choose([:elec_filt_snare, :elec_mid _snare, :elec_twip, :elec_

=

—

3%

1
) O G0 G
g X

twang, :elec_pop, :elec_blup, :elec_blip2, :elec_beep, :elec_pingl)

Buffer 8

Sonic Piv2.11.1 on Win

Puc. 13. 3adanue 12: Hcnoavzo

3ananue 11.

Co3daHue My3blKanbHO20 OMPLLEKA C UCNO1b308AHUEM
CAYHAUHBIX YUCeN ¢ 3a0AHHOU HAYAAbHOU MOYKOU.

Komanna use_random_seed MeHsIeT HAUaJIbHYIO TOUKY
BBIOOPKU CITyYaiiHBIX YMCeNT Ha YKa3aHHOE 3HaYeHue (CIBUT
OTCcuYeTa BLIOOPKHM ).

use_random_seed 40
use_synth :tb303
7.times do
play rrand(50,70)
sleep 0.4
end
CpaBHUTE C:
use_synth :tb303
7.times do
play rrand(50,70)
sleep 0.4
end

Pezyarbmam evinoanenus 3adanus 11 npencrapiieH Ha
pucyHke 12.

3ananune 12.

Cozdanue mMy3blKAAbHO20 OMPBIGKA CO CAYUAUHBIM
npouzpuieanuem us cnucka [16].

®yuk1ms choose Mo3BoIISIET TPOUTPHIBATH HOTBI, COM-
TUTBI ¥ T. TI. B CJIy4aifHOM TOPSIIKE, €CAU OHU O(OPMIICHBI
B CIIMCOK TIPOUTPBIBAHUS. DTO ellle OAWH BapUaHT peau-
3aLIMU CTPYKTYPhI JTAHHBIX «CITUCOK».

B npuBeneHHOM HUXe DparMeHTe UCMOAb3YeTCs MO-
NUGUIMPOBAHHBINA KOO U3 CIIpaBOYHMKA cpenbl Sonic Pi.

25.times do
sample choose ([:elec_filt_snare,
:elec_twip,

:elec_mid_snare, :elec_twang,

:elec_pop, :elec_blup, :elec_blip2,
:elec_beep, :elec_ping])
sleep 0.2

end

GaHUe PYHKUUU 8b100pa U3 CRUCKA

Pezyarvmam évinonnenus 3adanus 12 ipencraBieH Ha
pucyHke 13.

6. Peamm3anusi 0OIHOBPEMEHHOTO
NPOUTPbIBAHUA HECKOJIbKUX MEJIOAUMA.
I1oTOKHM BBINMOJTHEHUSA

3ananue 13.

Cozdanue My3blKaabH020 OMPbLIEKA ¢ 00HOBPEMEHHBIM
npouepvleaHuem 08yx meaoouil.
Hcnoavzoeams nomok 6binoaHeHUs.

3amnucaB MeJIOAMIO B MOTOK BbinosHeHUs in__thread, Mb1
obecreuynM ee OMHOBPEMEHHOE ITPOUTPBIBAaHUE C MeJTIONUEH
BTOPOTO ITMKJIA.

®ynkius chord mpourpeiBaeT aKKOpAbl BO BTOPOit
menonuu [10, 14].

in_thread do

loop do
sample :drum_heavy kick, rate: 0.75, amp: 2
sleep 0.3
sample :drum_heavy_ kick
sleep 0.2
end
end
loop do

use_synth :subpulse

sample :elec_soft_kick, rate: rrand(0.5, 1)

play choose(chord(:e3, :minor)), release: 0.1,
cutoff: rrand(60,80)

sleep 0.25

end

Peszyavmam evinoanenus 3adanus 13 npencrapieH Ha
pucyHke 14.

3ananue 14.

Co3z0aHnue My3blKAAbHO20 OMPbIEKA ¢ 0OHOBPEMEHHBIM
npouepvleanuem mpex mMeaoouil.
Hcnoavzoeams 06a nomoka 6binoAHeHUs.
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=X
1 1in_thread do & x
2 loop do
3 ! sample :drum_heavy kick, rate: 0.75, amp: 2
4 sleep 0.3
5 sample :drum_heavy_kick
6 | sleep 0.2 —_—
7 end Log
8 end L sample "C:/Program Files (x86)/¢
9 100p do “drum_heavy_kick.flac",
10  use_synth :subpulse {L”m O e L EiL (x5
11 sample :elec_soft_kick, rate: rrand(0.5, 1) S L ee 50Tt Kick. Flac
12 play choose(chord(:e3, :minor)), release: 0.1, cutoff: rrand(60, 80) - synth :subpulse, {note: 59.0, re
13 Sleep 0.25 {run: 68, time: 0.8}
14 end L sample "C:/Program Files (x86)/¢
“drum_heavy_kick.flac"
Buffer & R AT
Sonic Piv2.11.1 on Win

D €

1 1in_thread do 8 x

2 loop do

2 i sample :drum_heavy_kick, rate: 0.75, amp: 2 ’_“—"'1/\/\/\/
4 . sleep 0.3

5 . sample :drum_heavy_kick

6 | sleep 0.2 —’“——“H/\/\/\/
7 end

8 end

9 in_thread do ’_“—*{/\/\/\/
10 loop do

11 | sample :bd haus, rate: 0.75, amp: 3 ol il o i

17 Sleep 0.3 - synth :suh:bfgiﬂﬁaiéfkéggf re
13 . sample :elec_pop, rate: 2, amp: 2 P

14 Sleep 0.2 {E"éampie :E]?;’Prng.]ram Files (x86)/¢
11} end *elec_pop.flac”, {rate:
16 |end {run: 43, time: 18.3}

17 ]_oop do L sample "C:/Program Files (x86)/¢
18  use_synth :subpulse UC RS e S e
19 sample :elec soft kick, rate: rrand(@.5, 1) {En;aﬁsietigi:m&g.?gm e (i)
20 play choose(chord(:e3, :minor)), release: 0.1, cutoff: rrand(60, 80) . -'-drumfheaw_k-mk_ﬂac..j
g; enzleep o2 {run: 43, time: 18.5}

|- sample "C:/Program Files (x86)/¢
"elec_soft_kick.flac",
Buffer 4 B ] 7 Juffer & Buffer 9 | EERETTTETE T
Sonic Pi v2.11.1 on Win

Puc. 15. 3adanue 14: IIpouepvisanue mpex meaoouil 00HOBPEMEHHO

in thread do play choose(chord(:e3, :minor)), release: 0.1,
loop do cutoff: rrand(60,80)
sample :drum_heavy kick, rate: 0.75, amp: 2 sleep 0.25
sleep 0.3 end
z?:z::eo f;irum—heavy—kmk Pezyabmam evinoanenus 3adanus 14 npencrapiieH Ha
pucyHke 15.
end
end
in_thread do 7. Peanm3anusi noanporpamMm B cpeze
loop do ayauonporpammuposanus Sonic Pi
sample :bd_haus, rate: 0.75, amp: 3
sleep 0.3 3ananue 15.
sample :elec_pop, rate: 2, amp: 2 Co3zdanue My3bIKaAbHO20 OMPbIEKA C UCHONb30BAHUEM
sleep 0.2 Gynryuu noavzoeamens [7].
end
end Dynkius define ¢ 6;10kom do-end onpenensier GyHK-
loop do 1IM10, CO3IaHHYIO MOJib30oBaTeneM. B Tene mporpamMmmbl
use_synth :subpulse (YHKIIMIO OJIb30BATES BBI3bIBAIOT [10 UMEHU HEOOXOIUMOE

sample :elec_soft_kick, rate: rrand(0.5, 1) KOJIMYECTBO pas.
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1 define :fj do
2 2.times do
3 play_pattern_timed [:c, :d, :e, :c], [0.5]
4 end
5 2.times do
6 play_pattern_timed [:e, :f, :gl, [0.5, 0.5, 1]
7
8

end
2.times do
g play_pattern_timed [:g, :a, :g, :f], [0.25]
10 play_pattern_timed [:e, :c], [0.5]
11 end
12 2.times do
13 play_pattern_timed [:c, :g3, :cl, [0.5, 0.5, 1]
14 end
15 end
16
1/ in_thread do
18 fj
19 end
20

21 in_thread do
22 use_synth :piano

23 sleep 4
24 fj

25 |end

26

27 in_thread do
28 use_synth :fm

29 sleep 8
30 fj
31 end

Buffer 0 Buffer 1 Buffer 2 uffer 3 Buffer 4 Buffer 5 Buffer 6

Buffer 7 Buffer 8 Buffer 9

[C=Esx

> Redefining fn :fj

{run: 72, time: 0.0}

L synth :beep, {note: 60.8, sustain|

{run: 72, time: 0.5}

L— synth :beep, {note: 62.8, sustain|

{run: 72, time: 1.0}

- synth :beep, {note: 64.8, sustain

{run: 72, time: 1.5}

- synth :beep, {note: 60.8, sustain|

s St s R e
Sonic Piv2.11.1 on Win

Puc. 16. 3adanue 15: Hcnoavzosanue ¢oynkyuu noavzoeamens

B npuBeneHHOM HIKe parMeHTe UCTIOIb30BaH MOIY -
GULMPOBaHHBINA KOO U3 UCTOUHMKA [7].

define :fj do
2.times do
play pattern_timed [:c, :4, :e, :c]l, [0.5]
end
2.times do
play pattern_timed [:e, :f, :g], [0.5, 0.5, 1]
end
2.times do
play pattern_timed [:g, :a, :g, :f], [0.25]
play pattern_timed [:e, :c], [0.5]
end
2.times do
play pattern_timed [:c, :g3, :c], [0.5, 0.5, 1]
end
end
in_thread do
£3
end
in thread do
use_synth :piano
sleep 4
£3
end
in_thread do
use_synth :fm
sleep 8
£3
end
in thread do
use_synth :tri
sleep 12
£3
end

Pezyromam evinoanenus 3adanus 15 npencrapieH Ha
pucyHke 16.

8. Peanu3anus 3ByKoBbIX 3(h¢eKkToB
B cpelie ayaiuonporpaMMupoBanusa Sonic Pi

3ananue 16.

Coszdanue my3bIKanbHO20 OMPLIBKA C UCNOAb308AHUEM
aghgpexma pesepoepayuu |5].

Ilonkmouenue miaarnHa 3¢ GEKTOB MPOUCXOAUT C MO-
Motipto hyHkimu with_fx.

B nmpuBeneHHOM HIKe (hparMeHTe IMOOKIII0YeH 2P PeKT
peBepOepanuu. DToT 3P heEKT MO3BOJSIET caesiaTh 3BYK
o0beMHbIM. [TapaMeTp room 1oO3BOJISIET YCTAHOBUTH MaK-
CUMaJIbHYI0 0OBEMHOCTB 3BYKa 1.

B npuMepe TakXke MCHONB3YETCS «KUBOW» LMK
live_loop uma do-end. Ero 0coGeHHOCTb B TOM, YTO JJIsI
repesanycka Koja J0CTaTOYHO ellle pa3 HaxaTb Run, B TO
BpeMsI KaK OOBIYHBIN KOJ TpeOyeT JIs Iepe3amnycka cHayajaa
OCTaHOBUTbD BBITIOJTHEHUE MPEABIAYIIETO Kofa. DTO CBOMCTBO
WCITOJIB3YeTCS MY3bIKaHTaMU IS peNaKTUPOBaHUS Koja
«Ha JIETY».

DyHxkius scale TO3BOJISIET MPOUTPHIBATH TAMMEL.

®ynkuns sound.choose BBI3BIBACT CiIydaiiHOE TPO-
WUTPbIBAaHUE 3JIEMEHTOB CITMCKa B IIepeMeHHolT sound.

B npumMepe ucnosib3oBaH MOIUMPUITMPOBAHHBIN KO U3
MCTOYHUKA [5].

with_ fx :reverb, room: 1 do
live_loop :melody do
use_synth :beep
use_random_seed 66678
sound= (scale :g3, :major_pentatonic, num
octaves: 3)
16.times do
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Run [> y (]l Rec O
Lrr > (Rec O

1 with_fx :reverb, room: 1 do

live_loop :melody do
use_synth :beep
use_random_seed 66678

16.times do

sleep 0.125
end
10 end
11 end

CoNULhWN

Buffer 4 Buffer 5

sound = (scale :93, :major_pentatonic, num_octaves: 3)

play sound.choose, release: 0.1, amp: 0.5, cutoff: rrand(70, 80)

Buire oo sevcassmapome s
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play sound.choose, release: 0.1, amp: 0.5,
cutoff: rrand(70,80)
sleep 0.125
end
end
end

Peszyavmam evtnoanenus 3adarus 16 npencrasieH Ha
pucyHke 17.

3ananue 17.

Coz0anue My3bIKanbHO20 OMPLIBKA C UCNOAb308AHUCM
agpgpexma «axo» [12].

ITapamerp phase ycTtaHaBiauBaeT IJIUTEIbHOCTh 2Xa
B JIOJISIX TaKTa.

B nnpuBeneHHOM HMKe (hparMeHTe UCII0JIb30BaH MOIM -
GuUIMPOBaHHBIN KOO 13 UCTOYHMKA [12].

live_loop :trance do
sample :bd_gas
with fx :echo, phase: 0.125 do
sample :drum cymbal_ soft, sustain: O,
release: 0.1
sleep 0.5
end
end
live_loop :bas do
use_synth :fm

synth :mod_saw, note: :el, release: 1, cutoff:

7 end
& 1live_loop :bas do
9 use_synth :fm

10 synth :mod_dsaw, note: :el, release: 1,
11 sleep 2
12 |end

Buffer 4 Buffer 5 Buffer &

Zooming In...

1 live loop :trance do

2 sample :bd_gas NP N N
3 with_fx :echo, phase: 0.125 do

4 ! sample :drum cymbal soft, sustain: 0, release: 0.1 N VNPT N
5 . sleep 0.5

6 end

cutoff: 80

80
sleep 2
end

Pezyarvmam evinoanenus 3adanus 17 pencTaBiieH Ha
pucyHke 18.

3ananue 18.

Cozdanue My3bIKaAbHO20 OMPLIEKA C UCNOAb308AHUEM
aghpexma «Oucmopuin» [9].

JIMCTOPIIH — 3TO 3(P(PeKT MCKakeHUST 3ByKa, CBsI3aH-
HBII ¢ U3MeHeHUeM aMIuiuTyasl [2]. bes aToro agdekra
HEBO3MOXHO cebe MpeacTaBUTh pOK-MYy3biKy. MMeHHO
JNUCTOPIIH MPUIAET el ITyOrHY, CUJTy M KPAcOTy 3ByYaHusl.

B nmpuBeneHHOM mpuMepe MCIOJb3YeTCsl CTPYKTypa
NIAHHBIX «KOJIbLI0» — ring. Kosbio npencrapisieT coboit
CIUCOK C U3BJICYCHUEM IJIEMEHTOB I10 KPYTY.

Ddynknus tick, vcronb3dyeMasi B mpuMepe, CIyKUT JUTSt
YBEIMYEHUST HOMepa IMPOUTPLIBAEMOTO 3JIEMEHTA KOJIbIIA.

B npumepe ncnonb3yeTcss MOTUMUIIMPOBAHHBIN KO 113
MCTOYHMKA [9].

with_fx :distortion do
live_loop :habanera do
play (ring :d4, :r, :r, :a, :f5, :r, :a, :r).
tick
sleep 0.25
end
end

/Program Files (x86)/¢
“bd_gas.flac"

L sample "C:/Program Files (x86)/¢
“drum_cymbal_soft.flac"

Sonic Pi v2.11.1 on Win
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I with_fx :distortion do

Buffer 0 Buffer 1 Buffer 2 3 Buffer 4 Buffer 5 Buffer 6

7 live_loop :habanera do

3 play (ring :d, :r, :r, :a, :f5, :r, :a, :r).tick
Ed sleep 0.25

5 end

6 end

Buffer 7 Buffer 8 Buffer 9

=y x|
«
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AN A
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NN AN A
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Pezyavmam evinoanenus 3adanus 18 npencrabiieH Ha
pucyHke 19.

B nipuBeneHHBIX BbIllle 3alaHUSIX OTPaXKEHbI OCHOB-
HbIe KOHLETIUY CO3IaHUsI SJIEKTPOHHOM MYy3bIKHU B Cpejie
aynuoriporpaMmupoBanust Sonic Pi. Paccmorpens! oc-
HOBHBI€ BO3MOXHOCTHU CPeNbl AJIs1 CO3AaHUS aJITOPUTMOB
MEJIOAUM.

IMosiBIeHe HOBBIX BO3MOXKHOCTEI CO3MaHUsT MY3bIKU
C IMIOMOIIIBIO AJITOPUTMUIECKOTO MOAX0A TTO3BOJISIET 3a1TPO-
rPaMMHUPOBATh MEIOINU C MCITOJIb30BAHUEM Pa3IMUHbIX
MY3BIKaJTbHBIX UTHCTPYMEHTOB, a TaKXKe MeJIONNU, UMUTH-
pylollMe Urpy 1eaoro ancaMoOJs wim opkectpa [13].
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«P0660 K1y6BI» 00y4aT MPOrpaMMIPOBAHNIO ¥ POOOTOTEXHNKE OHIAITH

MexxayHapopHas ceTb LIKONM po6oToTexHUKU «P0660
KIy6» 3aIlycTWIa AUCTAHIVIOHHBIE KYPCBI IO IIPOTPaMMM-
poBanunio, 3D-MOfeTMPOBAHNIO, CXEMOTEXHIKE U POOOTO-
TeXHMKe. B KOMIaHMM CYMTAIOT, YTO ITO TO3BONUT CETH
yZiep)KaTb YUYEHUKOB U IMpPUBJIEYb HOBBIX.

ITepBble AVCTAHIMOHHbIE KYPCHI II0 IPOrPAMMIPOBAHMIO,
3D-MOmeNMMpOBaHNIO 1 CXEMOTEXHIKE AJIsI PasHBIX BO3PACT-
HbIX KaTerOpuil pacCYMTaHbl Ha Tpu MecAua. i nsydenns
3TUX JVCUMIUIVMH He MpPeJyCMOTPEHO MCIIONb3oBaHUe 000-
pynoBaHus: i pebeHKa HYXXHO OpraHm3oBarh paboduee
MeCTO 3a KOMIIBIOTEPOM U [JOCTYII B MHTepPHeT. [leTu MOryT
3aHMMATbCs B IPYIINIAX /IO [T Ye/I0BEK MU MHAMBUYAIbHO.

Ilanee y4eHMKaM MpeJIOKAT IBa BapUAHTA JI/Is IIPOJOII-
>KeHMsT 00ydeHus1. VI3ydaTh poOOTOTEXHNKY HAYHYT T€, KTO
Kymut pobororexHudeckuit Habop — «Po660o pobomnardop-
My» 1 «Po660 mabopatopuio». OcTanbHble CMOTYT IepeiTu
Ha CIIefYIOUIYI0 CTYIEeHb M3YYeHUs HpPOrpaMMUpPOBaHMNA,
3D-mopmenupoBanus u cxeMorexHuku. Kpome aroro, pebs-
Ta CMOTYT IOATOTOBUTBHCA K y4acTMIO B MeXyHapogHON
Scratch-onuMnmase Mo KpeaTMBHOMY IIPOrPaMMUPOBAHNIO
n B «Po660 decTnBane», KOTOpble TPASULIMOHHO IPOBO-
IOATCS OHJIANH.

/11 opraumsanmu fUCTaHINOHHOTO 06ydenns B «<Po660
Ky6ax» 1ociie TeCTUPOBAHMs PasHBIX BApMAHTOB BBIOpAn

mwiatrdopmy bluejeans. Ona mpomeMoHCTpUpOBana JIydIINe
XapaKTepUCTUKY 10 YEOOCTBY /IS IIpeIofiaBaTe/s U yYeHN-
KOB, CTaOV/IBHOCTY CHCTEMBI 11 CTOMMOCTH. PaHee ¢ OMOIIbI0
bluejeans crermancTsl MeToAM4eCKOro oTaena «Po660 xkiy-
60B» MPOBOAVIN OHJIAIH-00y4eHue TpenoaBaTesneil CeTu.

«80 % y4eHUKOB, KOTOpbIe 13-3a COOMIoeHN TpoduIak-
TUYECKMX MeP IepecTany MOCelaTh KPY>KKU, IIPOLOKIIIN
3aHMMATbCS OHJIAMH, — OTMETM/IA JUPEKTOp I0 (ppaHyaii-
3uHry cetn «Po660 kmy6» Exarepuna dxano. — Mbl BUAUM
uHTepec K GopMaTy JUCTAHLMOHHOTO OOy4eHMs B HallMX
KIybax KaK CO CTOPOHBI CBOMX YYEHUKOB, TaK M HOBBIX
pebsar. Mbl TeXHUYECKM TOTOBBI HMPUHATH TeX JeTeil, UbU
CEKLIMU 3aKPBIIICD MM He CMOITIY OIIEPaTUBHO IIPEeIOKNUTD
IVCTAHIVIOHHBI GopMar 00ydeHMs».

ITo coBam ExatepuHbl 9Kajo, 3aI1yCK AYCTAHIIVIOHHOTO
06ydeHns He OTPeOOBA JOIIOTHUTEIbHBIX JIEHE)KHBIX UH-
BecTULMIL. Bpiin 3aieiicTBOBaHbI MMEIOIMECS YETIOBEYECKIE
U TEXHMYECKNE PECYPCBHI.

«B paspaboTKy HaIMX 06pPa30BATETbHBIX METORUK MBI
BJIO>KM/IM HECKOJIPKO MUJIIMOHOB fo/1apoB. OHM IpUMeHs-
10TCst Ipy 06ydeHun 6osee 50 ThIC. fieTeil B 18 cTpaHax Mupa.
[TosTOMY MBI CMOI/IN OTIEPATVBHO ANANTHPOBATD HAIIN IIPO-
IpaMMBl Ji/I1 OHJIAMH-(pOopMaTa I 3allyCTUTh JUCTAaHLMOHHOE
oby4enne», — ckasana Exatepuna Oxaro.

(Ilo mamepuanam CNews)



