Fnasa VI. My3bikanbHble cpepcTtBa MSX BASIC

Y MeHs nog pykamu okasasncs XKaJIKUIA CNUHET; 1 BCKOpe 4
Ha4as NncaTb HOTbI, BOT U BCE.

—[lx. Bepan

MSX BASIC BktoyaeT B cebsi My3bikanbHbll Makpo-53bik (MML), No3BOAAOWMA YNPaBAATb YeTblpEXKaHaNbHbIM 3BYKOBbIM
reHepaTopoM KOMMbloTepa. DTOT reHepaTop paboTaeT Kak He3aBUCUMBbIA MPOLECCOP: eC/N My3blKajlbHble UK Apyrue
3BYKOBble 3(hheKTbl 3anporpamMMUpPOBaHbl, TO OHW 3aMyCKaloTCs NapasiefibHo C UCNOob30BaHNEM OCHOBHOW NPOrpamMMbl.

3BYKOreHepaTop MMeeT TpU HE3aBUCUMMbIX BbIXOAHbIX KaHana (A, B, C), ponyckaeTcs TEM CaMbiM TPEXIOJIOCHLIN
NoNGOHNYECKUI BbIXOA. 3BYKOBOWM CMrHan (hopMUpyeTCs reHepaTopOoM pPeryJisipHbIX CUrHaNoB, 4YacToTa KOTOPLIX (BbiCOTa
3BYKa) MOXXET MPOrpaMMmpoBaThCs, MO0 LWNPOKOMOAOCHBLIM FreHEPATOPOM LUYMOB. AMNANTYAa CUrHaNa(rpoOMKOCTb) MOXET
yCTaHaBAMBATbLCA A/151 KaXKA0ro CUrHana OTAENbHO UM MOLYIMPOBAaTLCA FreHEPaTOPOM orunbatoLlei.

MML — 370 My3bIkaJibHbI Makpo-A3bik («Musical Macro-Language»), B HEKOTOPOM CMbICe aHanoruyHbeln GML («Graphics
Macro Language»).

MML ncrnonb3yeT Ans 3anucm HOT CUMBOJIbI:
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KOTOpPbIE BbI3bIBAOT UCMOJIHEHNE COOTBETCTByPOLLI,EVI HOTbI B TEKYLLI,EVI OKTaBe.

Ins obecneyeHus xpomaTusMa Urpbl HOTbl MOXXHO MOAUMUUNPOBaTbL A0OAaBNEHNEM CUMBONOB: «#», «+» — ANE3, «-» —
b6emosib, T.e. «D#» n «<D+» 310 pe-gues, «G-» conb-6emonb 1 T.4. 3anomMHuUTe: «B+» cooTBeTCTBYET «C» TOM XKe OKTaBbl.

Mocne cumeonos C, D, E, F, G, A, B, Bbl MoXeTe yKa3aTb 4/MTE/bHOCTL HOTbl — Nto6oe uenoe 4ncno k, npuHapnexatiee
oTpe3Ky [1,64] (AnMTenbHOCTb HOTLI Noy4YaeTcs no opmyne 1/k), Tak, Hanpumep,

o C1 — pesiag HoTa «00»,
o C2 — r10/10BUHHAas1 HOTa «A0»,
e C4 — 4yeTBEpPTHAasA HOTA «L0».

K coxaneHuto, 4JMTeNIbHOCTb HOTbI B 3TOM C/lyYae He MOXET 3a[laBaTbCs C NMOMOLLbIO NepeMeHHON. Mocsie yKa3aHus HOTbl 1
ONUTeNbHOCTM MoXeTe f06aBnTb HeobxoamMoe BaM KOMMYECTBO TOYEK («.»), mepBas M3 KOTOPbIX YAJUHUT HOTY
HaNONOBUHY, a POJib NOCNEAYIOWNX aHANOrMYHa UX POSIM HAa HOTHOM CTaHe (BTopas Touyka AobaBnseT MOJIOBUHY
ONNTEeNbHOCTW, ONpeaensieMon NepBon TOYKOM).

Hanpumep, HoTa «C4..» umMeeT anutenbHoCcTb 1/4+1/8+1/16=7/16.

Ecnu pnvtenbHOCTb He yKa3aHa, TO KOMMbIOTEP UrPaeT «B YeTBepTAX».

B KayecTBe CMMBOJIOB-pa3feNnTeNiell HOT MOXXHO UCMOJIb30BaTh N0 TOYKy C 3anaToi, Mmbo npobensl, 1Mb60 HOTLI BooOLE
He pa3genaTb, HanpumMep: «C;D;E» nnn «C D E» nnn «CDE».

VI1.1. Onucaume KkomaHg, MML

MpuBeném cnucok komana MML. Kaxxgas komaHaa npeacTaBfieHa 0AMHOYHOM KntoyeBon 6yksow (L, O, N, T, V, S, M, R), 3a
KOTOpOW CnefyeT OAWNH YACNOBOW NapaMeTp (aprymeHT).

1. KomaHga Lk («Length» — «aAnuMTeNnbHOCTL»), rae k — uenoe Yncno, npuHagnexauiee otpesky [1,64], ycTaHaBAMBAET TeKyLLyto
ONUTENbHOCTb A1 BCEX MOCNeayoLLIMX HOT.
Ecnn anmTenbHOCTb He ByaeT 3aaaHa uan He 6yeT ykasaHa nocsie HoTbl, TO Mo ymMonyaHuto k=4 (4eTBepThb).

Kon BnMTeNnbHOCTY 3BYKa PaBHbIA 1 COOTBETCTBYET LIEION ANMTENbHOCTH, 2 — NONOBUHHON, 4 — YeTBepTHON, 8 — BOCbMON, 16 —
LwecTHaauaTon, 32 — TpuauaTh BTOPoR, 64 — wecTbaecsT YeTBépTon. Tabanua n3 [93], cTp. 105.
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Komanpa MML | Hota
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Hanpumep, KoMaHAa L8 yCTaHOBUT LAMTENLHOCTb 3BYKa PaBHOM BOCLMOIA.

N [ N N I

3amMeTunMm, 410 «C32» paBHOCKIbHA «L32C», HO Y4TUTE, YTO KOMaHAa L OeNCTBYeT U Ha BCe nocnenylolmne HoTbl Ao eé «cbpoca»
onepaTopoM BEEP (cM.pa3gen VI.2.) nnn komaHAom L ¢ opyrum apryMmeHToMm.

KomaHga Lk Ha3blBaeTCs KOMaHAON 3afaHNs AMTENbHOCTW rpyrifbl HOT.

TeKyLylo AMTENbHOCTb MOXXHO 3a4aTb 1 C MOMOLLLIO NEPEMEHHON (CM.HUXE).

KomaHpa Ok («Octave» — «oKTaBa»), raoe k — uenoe 4ucno, npuHagnexauiee otpesky [1,8], no3sonseT BolbpaTh OKTaBy.
Iwnana3oH MML 8 okTaB (HanMeHbLlas okTaBa O1, a HanbosbLlas — 08).

OkTaBa 04 ycTaHaBAMBAETCS KOMMbIOTEPOM MO YMOIYaHWIO (OHa COOTBETCTBYET MepBON OKTaBe posns).

HanomHum, 410 C — camMas HU3Kaa HoTa, @ B — caMas BbiCOKas HOTa B OKTaBe. Bbl MOXeTe yKa3aTb HOBYI OKTaBYy B nobon
MOMEHT BpeMeHW, Korga Bam n0Tpe6yeTc;| HOTa BHe TeKyLLI,EIz OKTaBbl.

KomaHgza O BnusieT Ha Bce noc/enytoLne HoTbl, MoKa OKTaBa He byaeT nepeonpeneneHa.
KomaHga Nk (Note« — «HOTa»), rae k — Lenoe 4ncio, npuHaanexaiiee otTpesky [1,96], No3BonseT KOAUPOBATbL HOThI LiesbIMU
Yucnamn,

Camas Hu3kas HoTa — «N1», camas Bbicokas — «N96»,npum 3ToM «O4C» n «N36» — 370 0A4Ha M Ta e HoTa! Boobuie, focTynHa»
nobas HoTa, T.e. «N37» — 370 HOoTa «C+» 4-i1 OKTaBbl, @ He HoTa «D» 4-11 oKTaBbI!

[pumep.

061-01.bas
.061-01.bas

10 FOR I=1 TO 96:CLS:PRINT"Homep HOTbI"; I:PLAY"N=I;"
20 FOR D=1 TO 300:NEXTD:NEXTI

[ns 3anncy HOT BHe TeKyLlen AANTeNbHOCTU, Bbl AOMKHBI 3annMcaTh CUMBOJ «;» NOC/Ae HOMepa HOTbl U TOJIbKO NOTOM YKa3aTb eé
ANNTENbHOCTb, HanpumMep: "04C8" — cooTBeTcTBYeT "N36;8". Takum 06pa3oM, MOXXHO 3afaBaTb MHANBUAYASbHYIO AJANTENBHOCTb.

KomaHpa Tk («Tempo» — «TeMmn»), raoe kK — uenoe 4ncno, npuHaaaexaliee otpesky [32,255], yctaHaBnnBaeT TeMN UCNOAHEHNS
My3bIKM (M0 ymonyaHuto k=120). 3To 3Ha4YeHne 3a4aéT KONNYECTBO YeTBEPTEN, NPOUrPLIBAEMbIX B MUHYTY.

Hanpumep, komaHaa T120 yCcTaHOBUT pa3HOBMAHOCTL Temna Allegro («ckopo»).

3aberas Bnepén, 0TMETWM, 4TO onepaTop BEEP cOpacbiBaeT TeKYLLWA TeMMN Ha TEMM, MPUHATBIA MO YMOMYaHMIO.

KomaHpga Vk («Volume of sound» — «rpoMKOCTb 3ByKa»), rae k — uenoe 4yncno, npuHaanexatiee otpesky [0,15],ycTaHaBnuBaeT
rPOMKOCTb UCMOJIHEHUS My3blKW. 10 yMonyaHuto k=8.

['POMKOCTb COXpaHAeTCs A0 cheayloLlein komaHabl V (nam onepatopa BEEP).

3aMeTuM, 4To KoMaHAa V «cbpacbiBaeT» 3HAYeHNUs apryMeHTOB KOMaHA S U M (CM.HUXe MYHKTLI 6 U 7) Ha UX 3Ha4YeHUs no
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ymonyanuto. NMpreeaém npumepsl: 061-02.bas
[lo61-02.bas

10 FOR V=0 T015:CLS:?"Volume";V
20 PLAY"V=V;C":FOR D=1 TO 500
30 NEXTD:NEXTV

061-03.bas
[lo61-03.bas

10 BEEP
20 PLAY"V1505":FOR N=1T010
30 PLAY"CE":NEXTN

. MML no3Bsonset paboTaTb C BOCEMbIO pPa3NYHbIMU BOJTHOBLIMUY MaKkeTaMu, UAn ¢opmamu BosiHbl. ®opMa BOJHbI onpepenseT
napameTpbl 3ByKa C TOYKW 3PEHNSA U3MEHEHUS ero rpoMKOCTY (aMnanTyAbl). Tak, Npu OAHON hopMe BOJIHbI 3BYK, MOCTEMEHHO
HapacTatoLMiA N0 FPOMKOCTU, BHE3aNHO pe3ko obpbiBaeTCs, APYron BOJHOBOW NakeT COOTBETCTBYET obpaTHOM cnTyauun. Mo)xKHo
TakXe Mojsly4ynTb C MOMOLLbIO KOMMblOTEpPa TPeaun, CBUCT U ApYyrue MHTepecHble 3ByKoBble 3ddekTbl. OfHaK0,04HOBPEMEHHO
[0MyCKaeTCs Nonb30BaTbCA ANLLb OAHOWN N3 BOCbMYU (DOPM, 1 Pa3HbIM 3BYKOBbLIM KaHaflaM He MOryT COOTBETCTBOBATb pa3/inyHble
nakeTbl.

KomaHpa Sk («Shape» — «dopma»), rae k — uenoe 4ucno, npuHagnexaulee otpesky [0,15], yctaHaBnmBaeT GOpMY BOJHbI
(«koHBepTa»). NapameTp k (LMKA MOAYNALMK) onpedenseT HecCyLLyo 4YacTOTy 3BYKOBOro reHepatopa. 1o ymonyaHuio k=1.

Huxe nokasaHbl JOMYCTUMblE OPMbI BOJIHOBLIX NakeTos .
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BbinonHmB cnepytoLyto nporpaMmy, Bel ycabilwmTe 0COBEHHOCTY 3BY4aHNA KaXKA0ro U3 BOCbMW NakeToB.

[pumep [76]. Bocemb BONHOBLIX MaKeTOB
061-04.bas
[lo61-04.bas

20 CLS:A$="M50004L4DF#ARAF#D"

40 FOR I=1 TO 8

50 READ S$:PRINT"BonHoBow naket: ";S$:PLAY S$:PLAY A$
80 FOR J=1 TO 2000:NEXT J

90 NEXT I

100 END

110 DATA sl1,s4,s8,s10,s11,s12,s13,s14

Bce nakeTbl MOXHO MOApa3AenTb Ha [iBa TUMNa: «HEMPEPLIBHLIE» N «CKaYKOObpa3HbIe».
B HenpepbIBHbIX NakeTax 3ByK U3MeHAeTCa HenpepbiBHO. K HUM oTHocATCS nakeTsl 8, 10, 12, 14.

B «CKa4koobpa3sHbIX» NMakeTax NPOUCXOANUT 0AHOKPATHAA MOLYAAUMA. TIpU 3TOM BCAKWUIA pas, KorAa TpebyeTcs noNyyYnTb AaHHbIA
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3BYK, He06X04MMO 3anucbiBaTh HOMep nakeTa B 13- pernctp MporpamMmMupyemoro 38ykoBoro FeHepaTopa.

®opMa orubatouiennt copacbiBaeTCs TOJLKO 0MepaTopoM BEEP, KOMaHAa L KoMaHAon V uay MeHseTcst KOMaHAoh S ¢ apyrum
3HaYeHMeM aprymeHTa.

Yuctble obepToHbl 3By4aT npu S =1, 4, 8, 10, 11, 12, 13, 14.

HanoMHUM, 4TO My3biKa/IbHbIV 3ByK — KOMMIEKC OCHOBHOIO TOHa U FapMOHNYECKNX 06EPTOHOB NN YacTUYHbIX TOHOB. OBEPTOHBI
3By4aT cnabee OCHOBHOrO TOHa, C/INTHO C HUM U Ha CAyX He pacno3HaloTca. Hannyme u cuna Kaxzoro n3 HUX onpepenset
OKpacky unum Tembp 3ByKa.

KomaHZa S B OCHOBHOM WCMONb3yeTCsH COBMECTHO C KoMaHpon M ons cospaHus My3blKaJibHbIX 3peKkToB. K COXaneHuo, HeT HK
PYKOBOACTB, HN NPaBwW, KOTOPblE MOXXHO 6bl 66110 30€Ch NPUMEHNTb, N BCE, 4TO MOXXHO CAeNlaTb — 3TO 3KCNEePUMEHTUPOBaTb Npu
nomoLn KoMmnbtoTepa!

Ba>HbIM MOMEHTOM SABASETCA TO, YTO KOMaHAA S «cbpacbiBaeT» rPOMKOCTb, YCTAHOBNEHHYO C MOMOLLbIO KOMaHAbl V. 3amMeTum,
4YTO 415 OLHOMO U TOMO XXe KaHana CMHTe3aTopa 3ByKOB KOMaHAbl S 1 M HeNlb35 NCNonb30BaTb OLHOBPEMEHHO C KOMaHAoM V: nau
TONbKO KOMaHAbl S 1 M, nnan TonbKo KoMaHaa V!

. Komarnga Mk («Modulation» — «moaynaumns, n3meHeHne 4acToThl»), rae k — Lenoe 4nucno, npuHagnexatiee otpesky [0,65535],
NMO3BONSET YCTAHOBUTb HECYLLYIO YaCTOTY 3BYKOBOIr0 reHepaTopa (nepuon «KoHBepTa», BbibpaHHOro koMaHaow S). Mo ymonyaHuio
k=255.

Kop nepnopa «kKoHBepTa» (3Ha4yeHMe k) MOXKHO BbIYMCANTL MO hopmyne:
k = 6991.3-MNepnoa KoHBepTa (B CEKYHAaX)

Hanpumep, komaHaa M13982 ycTaHaBAMBaET ANMTENLHOCTb 3BYKa paBHYIo 2 cek. lencTButensHo, 6991.3-2 = 13982,
/3 npueeaéHHON hopMy bl ACHO, YTO YeM MeHbLUEe 3HaYeHne K, TeM MeHblUe ANNTENbHOCTb 3BYKa (BbiLle YacToTa MOAYAALMK).

OnepaTop BEEP C6paCbIBaeT 3HaYeHue aprymMmeHTa KoMaHbl M Ha 3Ha4yeHne No YMOIHaHUIO.

[pumepsi [76].

o 1)
061-11.bas
.061-11.bas

10 ' UsmeHeHne YacToThI

20 A$="S804L12CGAO5CDGA"
30 PLAY"M200":PLAY A$
40 PLAY"M1000":PLAY A$
50 PLAY"M5000":PLAY A$
60 END

o 2)
061-12.bas
[lo61-12.bas

10 ' 3Bykm (1)

20 PLAY"T250L4"

30 FOR I=1 TO 4

40 PLAY"S14M40004CAB"

50 PLAY"S8M60006C03C02C"

60 PLAY"S14M40004C05BA04CA"
70 PLAY"S8M60004C02C03C"

80 NEXT I

90 END

o 3)
061-13.bas
.061-13.bas

10 '3Bykn (2)

20 PLAY"T120L2"

30 PLAY"S13M900003F+RGACD"

40 PLAY"S13M900003F+RGACO2A"

50 FOR I=1 TO 4

60 PLAY"S1M1500L6405F+GACO4A"
70 PLAY"S11M1900L6403F+GACO2A"
80 NEXT I
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90 END

o 4)
061-14.bas
06114 bas
10 CLS:INPUT"Ha4ano mogynsaummn" ;X
20 INPUT"KoHen mopynsaummn" ;Y :INPUT"LWar mogynaummn" ; Z
30 CLS:FOR S=1 TO 8:READ I:PRINT"®opma";I
40 FOR M=X TO Y STEP Z:BEEP:PRINT"Mogaynsuua";M

50 PLAY"S=I;M=M;B":FOR D=1T0500:NEXTD:NEXTM:NEXTS
60 DATA 0,4,8,10,11,12,13,14

Kak y>xe roBopuioch, UMeeTCst 8 «kKOHBEPTOB», KOTOPblE MOryT 6bITb BbIGpaHbI KOMaHLOM S. MepuoA KaXk[oro «<KoHBepTa» MOXHO
YMEHbLINTb, YMEHbLIUB 3HAYEHNe apryMeHTa KoMaHAbl M (OpyrvMu CnoBaMu, KOJUYECTBO «MWUI0YEK» B €AVHULY BPeMeHN
yBenuyuaeTcs). lymaeTcs, 4TO nocfie «MpoCayLliMBaHUa» CNefylolWnx ABYX ONepaTopoB, pasHULA MeXAY pasfinyHbiMu
«KOHBEPTaMW» CTaHET 04EBUAHOIN:

PLAY"S8M900cdefgab"
PLAY"S10M6000cdefgab"

OAHaKo, ecny 3Ha4yeHne aprymeHTa KoMaHabl M CTaHOBUTCS «CNUWKOM 60/1bWMM», TO NEPUOL TakXKe BO3pacTaeT W pasnmyue
npeAblayLLnX onepaTopos Ucye3aeT.

MonbiTaemcs y6eanTs Bac B 3ToM. PaccMOTpUM onepaTops!:

PLAY"S8M6000cdefg"

PLAY"S10M6000cdefg"

K Hallemy yauBNEHMIO, 3BY4MT OANHAKOBas «My3blka»! OJIHAKO, M306pa3nM «KOHBEPTbI», COOTBETCTBYIOLLIME KaXKOMY OMNepaTopy:
A

S8 M600O |

v

A nCnonHsemas My3blka

S10 M6000 |

v

ncnosHAeMasa My3blka

. W «TallHOe CTaHOBMWTCS ABHbIM»! OfHAKO y4TUTE, YTO AJIMTENbHOCTb UCMOJIHAEMOro (pparMeHTa MOXXHO JIerKo N3MEHUTb
KomaHgzonm L.

KomaHaa Rk («Rest» — «naysa»), roe k — uenoe 4yncno, npuHagnexauiee otpesky [1,64], reHepupyeT cneunanbHyto
«MOnYaLLyo» HOTY, nay3y (3Byk otcytcTayeT!). Mo ymonyaHuio k=4.

Kon oNMTeNbHOCTM Nay3bl paBHbIA 1 COOTBETCTBYET LieN0N ANNTENbHOCTY, 2 — NOMIOBUHHON, 4 — 4eTBepTHOW, 8 — BOCbMON, 16 —
WwecTHaguaTon, 32 — TpuauaTe BTOPOW, 64 — LecTbAecaT 4eTBEPTON.

Hanpumep, koMaHaa R4 yCTaHOBMT nay3y 4eTBEPTHON ANMTENbHOCTW. TakuM 06pasom:

|R1|R2|R4|R8|R16|R32|R64|

Bbl MoXxeTe moamduumpoBaTb R Takum xe ob6pa3oM,Kak,Hanpumep,HoTy «C» nnam niobyo Apyryto HOTy: ONS 3alaHus
LNUTENbHOCTW, YBEMYEHHOW Ha CBOIO MOJIOBUHY, NCMOMb3YETCSH KOA AAUTENbHOCTY C TOYKON (fonyckaeTcs noboe KoM4ecTBo
Toyek. Tak, Kof 1. COOTBETCTBYET LIeSION ASIMTESIbHOCTU C TOYKOW,

KOZ, 2. COOTBETCTBYET MNONOBUHHOMN C TOYKOW,

KoA 4. COOTBETCTBYET YETBEPTHOM C TOYKOWN,

KoA 8. COOTBETCTBYET BOCbMOW C TOYKOW,

Kof 16. COOTBETCTBYET LIeCTHaALATON C TOYKON,

KoA 32. COOTBETCTBYET TPMALATb BTOPOW C TOYKOWN,

koA 16. COOTBETCTBYET LIEeCTbAECAT YeTBEPTON C TOHKON.

O O O O O O
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Hanpumep, KoMaHAa R2 yCTaHOBMT nay3y MOJOBUHHOW C TOYKON ANUTENLHOCTH.
BblfepxnBas Npu KOAUMPOBaHUM NOJHYIO AAUTENbHOCTL KaXXA0r0 3BYKa, Mbl MOY4YMUM UCNONHeHwe legato.

Onsa ucnonHeHmsa non legato BoigepxunBaeTca 7/8 yKasaHHONW AANTENBHOCTM 3BYKa, @ 1/8 npmxoamTca Ha nay3y. B HekoTopbIx
cny4Yanx BblaepxusaeTcs oT 7/8 no 15/16 ykasaHHON AAMTENbHOCTY 3BYKa, a oT 1/8 fo 1/16 npuxoAnTCs Ha naysy.

Ons ncnonHeHus staccato BbiaepXnBaeTcs 3/4 yKasaHHOW ANUTENbHOCTU 3BYKa, a 1/4 NpuxoauTcs Ha nay3y, Hanpumep:

"C5R16C5R16C5R16"

B npusenéHHon Huxe Tabamue npmeeneHbl KOAbl OCHOBHbIX ANUTEIbHOCTEN, COCTaBAAIOWMX NPY UCMOHEHNW legato yKa3aHHY0
ANNTEeNbHOCTb, NPU UcnosiHeHun non legato — 7/8 n 1/8 yKkasaHHOW OANTENbHOCTW, NpU UcnoaHeHun staccato — 3/4 n 1/4
YKa3aHHON AANTENbHOCTH.

legato non legato staccato
Ha3BaHue
ONMTENbHOCTH 1 7/8 1/8 3/4 1/4
OJINTENIbHOCTU | BJINTEJNIbHOCTU | BJINTEJILHOCTU | AJINTENIbHOCTU | AJIUTEJNIbHOCTH

Lenas ¢ Toukon 1+2 1+4+16 8+6 1+8 448
Uenas 1 2+4+8 8 2+4 4
MonoBMHHAA C TOYKOWN 2+4 2+8+32 16+32 2+16 8+16
MonoBMHHas 2 4+8+16 16 4+8 8
YeTBepTHasa C TOYKON 4+8 4+16+64 32+64 4+32 16+32
YeTBEpTHaA 4 8+16+32 32 8+16 16
BocbMas ¢ To4kon 8+16 — — 8+64 32+64
BocbMas 8 16+32+64 64 16+32 32
LUeClea)J,u,aTaﬂ c 16432 . . . .
TOYKOM
LLlecTHaguaTas 16 — — 32+64 64

Hanpumep, 4Tobbl 3aKOAMPOBaTL KaKyto-nnbo HOTY YeTBEPTHOW LAUTENbLHOCTM MPKU UCMONHEHUM non legato, Mbl JOMKHbI
YCTaHOBUTb COr/aCcHO 3TOM Tabnuue ANUTENbHOCTL 3BYKa PaBHYK CyMMe BOCbMOM, WeCTHaAUaTol N TpMALaTL BTOpoi (7/8
4eTBEPTHOM ANTENLHOCTM) U ANNTENLHOCTL May3bl PaBHYIO TPUALATL BTOPOII (1/8 YETBEPTHOM ANNTENLHOCTH).

. KomaHpa XA; (cumBon «;» obsizaTeneH!), raoe A — CTPOKOBas NepeMeHHas, BbINOJIHAET «noanporpaMmmy» Ha MML, koTopas
onpenenseTcs 3Ha4eHWeM CTPOKOBOWN NepeMeHHON.

[pumep.
061-05.bas

.061-05.bas

10 A$="DCF"
20 PLAY "V15XA$;V6XA$;"

MognporpaMmbl MOryT 6bITb BJIOXKEHHBIMU, YTO ynpoLlaeT 3anncb NOBTOPSAIOLWMXCS AaHHbIX. Bce noBTOpAOLWMECS YaCTU 3BYKOBOM
napTum MoryTt 6bITb 3anncaHbl B CUMBOJIbHbIX NnepeMeHHbIX N B CNly4ae HeobXx0AMMOCTW BbI3bIBAOTCSH KOMaHLOM X.

BHumaHue ! AprymeHT komaHa L, O, V, T, M, S, N M0O>XKHO 3afjaBaTb UMEHEM NepeMEeHHON, UCNOJb3YS KOHCTPYKLMIO Buaa:

KomaHaa = /IMa nepemeHHow;

(Hann4ymne cumBona «;» obszaTenbHo!).

Hanpumep, komaHaa T=Kk; yCTaHOBWT, B 3aBUCMMOCTW OT 3Ha4YeHn nepemeHHon k (32<k<255), pa3HOBUMAHOCTbL TeMMA OT
Larghissimo («o4eHb NpoOTsXXHO») A0 Prestissimo («npepenbHo 6bICTPO»).

3aMeTuM, 4TO 3T0 3H(PEKTMBHbLIA CNOCOH COYMHEHMNS HOBLIX Menoaunii!
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B KayecTBe CMMBOMOB-pa3fennTenen KOMaHg MOXXHO UCMOb30BaTh B0 TouKy C 3anaTon (ana yaobcTea 4yteHns), nmbo
npobenbl, Mnbo BoobLLe He pa3fendaTe KoMaHabl. Hanpumep: «L8;05;V6» nan «L8 05 V6» nnn «L805V6».

Kak y>xe ynomMmuHanocb, BEEP (nnun ownbka B I'IpOI'paMME) C6paCbIBaET 3Ha4YeHNA apryMeHToB BCEX KOMaH[ Ha 3Ha4YeHNA Nno
YMO4aHuI0.

3aberas Bnepén, oTMETUM, YTO 3Ha4YeHWs aprymeHTosB kKomaHg M, O, L, T, V xpaHaTcsa B cuctemHon obnactu 0O3Y
(OnepaTuBHOro 3anomuHatowero YCTPONCTBa) KoOMMNbloTepa B f4enkax ¢ Homepamn &HF97A, &HFB50, &HFB51, &HFB52,
&HFB53 cooTBeTCTBEHHO.

VI.2. OnepaTtop PLAY. ®yHukuusa PLAY. Onepatop BEEP

A Bbl HOKTIOPH CbirpaTb Morauv 6bl
Ha cdneiiTe BogoOCTOYHbIX TPYy6H?

—B. MasikoBcKkuii
CvHTaKcuc onepaTopa:
PLAY [A][,BI1[,C] ,

roe:

® PLAY («to PLAY» — «urpaTb») — cny»ebHoe cnoBo;
e A, B, C — cTpoKOBbl€ Bblpa)eHUsl, 3Ha4YEeHNA KOTOPbIX coaepXxaT KomaHabl MML.

OnepaTop PLAY COOEPXUT OA4HY, ABE UAN TPU CTPOKU (ANS OQHOr0, ABYX UM TPEX rojoCoB), MO3TOMY MOXHO A06MTLCS
O0OHOBPEMEHHOI 0 3By4YaHusa He bonee Tpéx ronocos! Mpuseném npumepsl:

1. AKKopZ MWU-MUHOP(4-5 OKTaBa).
062-01.bas
[llo62-01.bas

10 A$="L2M10000S1E"
20 B$="L2M10000S1G+"
30 C$="L2M10000S1B"
40 PLAY A$,B$,C$

2. Akkopa oo-MaXkop(4-s OKTaBa).
062-02.bas
[ll062-02.bas

10 A$="14MB8OOOS1C"
20 B$="L4MBOOOS1E"
30 C$="L4MBOOOS1G"
40 PLAY A$,B$,C$:GOTO 40

062-03.bas
.062-03.bas

10 A$="04CDO3B04E2R4"
20 B$="04EFDG2R4"

30 C$="04GAGO5C2R4"
40 PLAY A$,B$,C$

Ecnm gns ogHoOro n3 Tpéx rofiocoB yKasaHa nycras CTPOKa, TO AaHHbIA rosoc byaeT «MonvaTb». Hanpumep:
062-04.bas
llo62-04.bas
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10 PLAY"04L8CDEFGAB"
20 PLAY"L8CC+DD+EFF+GG+AA+B"

ByAeT NCrMosIHEHa FraMMa [0-MaXkop U XPOMaTUYECKUiA psf B 4-i OKTaBe.

Korpa BbINOSHAETCS onepaTop PLAY, CTPOKM, COOTBETCTBYIOLLME KaXKJOMY F0O/10CY (COAepKaLline MakCMMyM 255 CUMBOJIOB)
3aMunCbIBAlOTCA B TPEX TaK Ha3blBaeMbIX 0Yyepegsix. 3aTEM OHW aBTOMATUYECKM UCMOMHSIOTCS, B TO BPEMS KAaK OCHOBHas
nporpaMMma MoXeT «3aHUMaTbCA» 4eM-nnbo ApyruM. Mocne BbINOAHEHNS KOMaHbl Makpos3blKa yaanaTca U3 odepenen.
Korpa Bce o4yepenn NycThl, My3blKa NpekpaLlaeTcs.

[lanee, MoXeT BbINOJHATLCSA HOBbIA onepaTop PLAY, HO ero BbiMOJIHEHME, KakK NPaBuio, AO/HKHO HayaTbCs Cpa3sy Xe nocne
CYUTBIBAHWUS M3 o4epean nocnefHen KoMaHabl Npeabiayluero onepatopa PLAY, 1 faxe B 3TOM C/iy4yae 3arpy3ka HOBbIX
oyepenen BbI30BET 3a4epPXKY.

Cnepnytowas nporpamMma HarfisiHO AEMOHCTPUPYET OMNMCaHHLIN Bhille 3PHeKT ovepeamn. 3aMbiCeN COCTOSAN B TOM, 4TOObI
nocfiefoBaTe/IbHOE UCMOJIHEHNE AECATU HOT OAHOBPEMEHHO COMPOBOXAATh MHAMKALMEN Ha ANCTIEe Ha3BaHWs HOThI. Kak
nerko ybenmnTbCs, Ha3BaHUA HOT NOABAAIOTCA NOYTN OJHOBPEMEHHO B BUAE CNNCKa, 6e3 BCAKOW CBA3N C UX UCMOJIHEHUEM.

[pumep.
062-051.bas

llo62-051.bas

30 CLS

40 PLAY"T25505L16"

50 FOR I=1 TO 10

60 READ A$:PRINT"Ha3BaHue HoTbl: ";A$:PLAY A$
90 NEXT I

100 END

110 DATA C,A,E,F,G,B,D,G,E,C

Hanbonee npocToe peweHne ﬂpO6ﬂeMbI CBOOUTCA K OpraHmM3aunnm UunkKna BDEMeHHOI7I 3a4epPXKWn BHYTPKU BpeMeHHOro
OCHOBHOrO Uuka FOR. Meprof 3afepXXku HeobXx04MMO CornacoBaTb C TEMMOM W AJINTENbHOCTbIO 3BYy4aHus HOT.

B npennoxeHHoM npumepe npobnema byneT pelieHa, ecny Bl BCTaBUTE CTPOKY:
062-052.bas
[l062-052.bas

85 FOR J=1 TO 100:NEXT
B MSX BASIC nmeeTtcs yHKLMSA, BbIACHAIOWASA, UMEIOTCA faHHble B 04epedsx Uan HeT. 3Ty (yHKUMIO (PLAY) He cinenyeT
nyTaTb C OrNepaTopoM PLAY.

®yHKUMA PLAY onpefensieT, eCTb /N eLé XAayLlas B 04epean HecbirpaHHas My3sblika. E€ obwmin Buga:
PLAY (ronoc) )

roe rojoc — apu@meTnyeckoe BbipaXkeHue, Lesias 4acTb 3HaYeHUs KOTOpPOoro npuHagnexuT otpesky [0,3]. ®dyHKuma
coobulaeT, eCcTb n ewwé My3blKa B 04epesn 1 B NPOLLECCe Nrpbl B KayecTBe hOHOBOW 3afayn, npuy4ém PLAY (0) coobuiaeT,
eCTb /I eLlé HecbirpaHHas My3sblka, PLAY (1) npoBepseT ToNAbKO rosoc A, PLAY(2) — ronoc B, PLAY(3) — ronoc C. ®yHKuuA
BO3BpaLlaeT 0, ecny My3blKM B 04EPEAMN HET, EC/IN XKe B 04epean «4TOo-HUbYab» eCTb U UrpaeTcs, TO (PYHKLMUS BO3BpaLLaeT

(-1).

MpuBeaém npuMep UCNob30BaHNSA (YHKLNUM PLAY:
10 PLAY A$,B$,C$
20 IF PLAY(0) THEN 20 ELSE READ A$:PLAY A$'BbimosHeHMe NporpamMmmel HE MPOAOJIKUTCS, MOKa My3blika He BbyaeT

cbirpaHa!

OnepaTop BEEP ncnonb3yeTcs AJiS BbiBOAA 3BYKOBOrO CMrHasa npoaokuTenbHocTbto 0.04 ¢ vyactotonm 1.3 Ty m
WHWLMANM3aLnmM CMHTe3aTopa 3BYKOB: YCTAaHOBKYM BCEX €r0 PEerucTpoB B HaYasibHOE COCTOSIHME U OYUCTKY o4epenen Bcex
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€ro KaHaJsioB OT NnocJie0BaTeIbHOCTN My3blKalbHbIX KOMaH[, onepaTopa PLAY. Ero cMHTakcuC:
BEEP )

roe BEEP («bun», 3BykonofapaxkaHue) — cnyxebHoe cfoBo.

OnepaTop BEEP HETPYZAHO MOAE/IMPOBATL OMEPATOPOM PLAY:
PLAY"06 E64"

nnm

PLAY"M225 V8 L64 06 T120 S1 E"

€CTecTBEHHO 6e3 MHMUManM3aLumum cMHTe3aTopa 3ByKal!
TakuM 06pa3om, onepaTop BEEP MOXXHO MPUMEHSTL B CEAYOWNX CyYasXx.

Bo-nepBebIx, onepaTop BEEP UCNONb3yeTCcs AN CUrHaAM3aLmMm 0 Haanydum ownbok B MporpamMmMe rnojb3oBaTens, T.K. nobdas
owwubka, OONylIEHHAs B NporpaMme Ha sizblke MSX BASIC, Bne4éT 3a coboi BbiNoJHeHMe BEEP C OJJHOBPEMEHHbIM
coobleHnem 06 ownbke.

Hanpumep:

10 INPUT"Homep mecsaua";MN
20 IF MN>12 OR MN<1 THEN BEEP:GOTO 10 ELSE PRINT DAY$(MN)

Hecko/1bKO 3BOHKOB MOAPAA AaAyT AAUTENbHBLIN CUFHAM U NpUBNeEKyT, ecnun TpebyeTca Bawe BHMMaHWe, Hanpumep:
FOR I=1 TO 10:BEEP:NEXT

Bo-BTOpbIX, ANS NPeAOCTaBNEHMUS MOJIb30BaTENO BO3MOXHOCTW MPEKPaTUTbL B JI0OON MOMEHT BOCMPOU3BEAEHUE MY3bIKU
UK 3BYKOBBIX 3((HeKTOB (B KOMaHAHOM pexume HabepuTe BEEP nnu PRINT CHR$(7), Win HaxmuTe knasuium CTRL+G|).

OnpenenéHHas yCUAYMBOCTb U aKKypaTHOCTb N03BOAAT Bam nepesecTu Ha MML niobyto napTuTtypy U3 TpEX WM MeHee
rosiocos. lNpu NpaBWJibHON OPraHM3auumn NPOrpaMMbl KOMMAbIOTEP MOXET UCMOJHATbL MYy3blKaJibHOE Npov3BedeHNe NoKa
«paboTatoT» Apyrue yacTu Bawen nporpaMmsl, T.e. Kak 6bl aKKOMNaHMPOBaTb KOMMbIOTEPY (3TO Tak Ha3biBaeMoe (hoHOBOE
NCNOJIHEHME).

B3rnaHuTe Ha Cﬂeﬂ,leLLl,VIVI npumep. Bo3MoXHO, Mony4yaeMoe KayeCTBO 3By4YaHUA [afieko OT COBEpLUEHCTBa, TeM He MeHee
OHO faéT npencTasjieHNe 0 TOM, Kaknx pe3ybTaToB Bbl MOXeTe nobuntbcs.

[pumep [76]. PoHOBas My3blka
062-06.bas
ll062-06.bas

20 CLS:KEYOFF:R=RND(-TIME)

40 'OnncaHve NoacTPoK

50 A$="o5df#ga":B$="05gbo6cd":C$="05a06c#de"
80 D$="xa$;xc$;xb$;xa$;xb$;xcs$;"

90 PLAY"v10t120116"

100 PLAY D$

110 IF NOT(PLAY(1)) THEN 100

120 'TeHepaums cny4YanHbIX CTPOK

130 w$=""

140 FOR I=1 TO 5

150 X=INT(RND(1)*26) :W$=W$+CHRS (65+X)
170 NEXTI

180 PRINT W$;

190 GOTO 110

Tenepb pa3bepém noapobHee opraHN3aLMio My3biKaslbHOW NPOrPaMMbl U HEKOTOPbIE 0COBEHHOCTH, KOTOPLIE CeayeT Y4ecTb

9/27


http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic_programming_guide/bibliography#b76
http://sysadminmosaic.ru/_media/msx/basic_programming_guide/examples/062-06.bas
http://sysadminmosaic.ru/wmsx/?DISK_FILES=/_media/msx/basic_dialogue_programming_language/examples/062-06.bas&BASIC_RUN=062-06.bas&FAST_BOOT
http://sysadminmosaic.ru/wmsx/?DISK_FILES=/_media/msx/basic_dialogue_programming_language/examples/062-06.bas&BASIC_RUN=062-06.bas&FAST_BOOT

npu eé CoCTaBNEHMN.
OnepaTop BEEP uiu olinbKa B NporpaMme 0CTaHaBNBAOT UCMOJIHEHUE MY3bIKW,

[Ba nocnenoBaTeNbHbLIX ornepaTopa
PLAY A$:PLAY B$

BCcerfia 06pa3yloT KOPOTKYD May3y MeXAy KOHLOM My3blKajbHblX AaHHbLIX MepBoro onepaTtopa PLAY u Ha4asnom
MYy3bIKaJbHbIX JaHHbIX CIeyIOLLEero onepaTopa PLAY.

OnepaTop PLAY M03BOASET UCMOJHATb HOTHI C YETKMMIK NepepbiBaMu Mexay HuUMK — staccato, 6e3 nepepbiBoB — legato, n ¢
KOPOTKMMW MepepbiBaMu, BNOAHE AOCTAaTOYHbIMU A5 TOro, 4Tobbl OTANYNTL 3BYKW ApYyr OT Apyra — non legato. Kak yxe
rOBOPWOCh, UCNOJIHEHME staccato LOCTUraeTcs TObKO 3@ CYET TOrO, YTO BblAep>KMBAETCA 3/4 HOMUHANLHOW ASITENIbHOCTU
HOTbl U 1/4 ocTaBnsfeTcs Ha nay3y. [na ncnonHeHusa legato BbiAepXxnBaeTcsa NOAHAA AANTENbHOCTb KaXX40ro 3ByKa, B
pe3ynbTaTe Yero CO3[aéTCH OLLyLeHNe, YTO cocefjHMe 3BYKMN MJIaBHO NepexofaT OAWH B ApYyroi. Mpu ncnoaHeHmm non
legato Bbigep>xmBaeTca 7/8 HOMUHANBHON AANTENbHOCTM 3BYKa, @ 1/8 AAnTeNbHOCTY NPUXOANTCA Ha naysy:

PLAY"L9 C R64 D R64 E R64 F R64"

KaK y>xe ynoMnHasnocb, nay3y MOXHO OpraHu30BbiBaTb C MOMOLLbLIO CAeunasbHOW «MosiyaLwen» HoThbl R (cMm.pasgen VI.1.),
TO/MIbKO HaA0 NMOMHUTb, YTO TeKyLlas ANNTENbHOCTb HEe BAMAET Ha OUTENbHOCTb «HOThI» R. locne R Hafo ykasbiBaTb eé
HecTaHAapTHYIO AIUTeNbHOCTb, HanpuMep:

PLAY"L8 CDEF R8 GAB"

Ecnm nocne R B faHHOM cnyyvae He bbina bbl yKasaHa AANTeNbHOCTb (8), TO HECMOTPS Ha TEKYLLYO AANTENbHOCTL L8, «HOoTa»
R B BeNCTBNTENLHOCTY UMena b6bl AANTENLHOCTL N0 yMoaYaHuio (4). OgHako, 3To He Nyywunit cnocob ans nrpbl staccato u
non legato. Mopa3po mpouwe obpaTuTbcs 3a Nnomolbio K PSG (Mporpammupyemomy 3BykoBoMy eHepaTopy) (CM. pa3gen
VI.3.).

Ecnm Hay4ynTbCq yMeno nosb30oBaTbCA KOMaHAaMu S u M, To Bam bynyT pocTynHbl ntobble Npuémbl nrpbl, TeMbpbl U1
pa3Hoobpa3Hble 3hdekThl. Tak, HanNnpuMep, ecv aprymMeHT KoMaHabl S paBeH 1, To npuéma staccato MoXxHO AobuThCs,
ncrnosb3oBas guana3oH 4acToT 700+3000. Ecnv XXe apryMeHT KOMaH[bl S paBeH 1, a apryMeHT KoMaHAbl M HaxoouTca B
Onana3soHe 3000+8000, To 6yneT 3By4aTb non legato. Mpu 3HaYeHMn aprymeHTa komaHabl M, 6onblwero 8000, 3By4yaHue HOT
nepexoauT Ha legato. Ecam e apryMeHT KOMaHAbl S oTAn4YeH oT 1, To Anana3oH M, KOHEYHO, N3MEHAETCS, HO He OYeHb
CUNbHO. 3aTO BO3HMKAKT HOBbIE 3(h(PeKThl, KOTOPLIMA MOXXHO pa3Hoobpa3nTb Bawe npousseneHue. Mpuseném pag
npUMepoB:

e 1)
062-11.bas
.062-11.bas

10 FOR I=4 TO 30 STEP 2:PLAY"SM1000L=I;04G":NEXT:GOT010

B 3Toin nporpamMme napameTp Unkna | ucnonb3yeTcs Ans 0603HaYeHNs AANTENBHOCTY 3BYYaHUs HOTbI G (COMb) B TPETLEN OKTaBE,
NPWYEM C BO3PaCTaHNEM | AIMTENBHOCTL 3BYYaHUs CTAHOBUTCS BCE Kopoye. B pe3ynbTaTe BbINOMHEHWS NPOrpaMMbl Bl ycibilumTe
«My3bIKy», HaMOMMHaIOLLY0 3BYK CKayyLLero naacTMacCoBOro Lapuka.

° 2)
062-12.bas
Wlo62-12 bas

5 'MynemeTHas ovepenb!

10 Z=RND(-TIME):FOR I=1T060
20 X=INT(RND(1)*65)

30 IF X<4 THEN 20

40 PLAY"S9M80OOL=X;01G" : NEXT

e 3)
062-13.bas
Mlo62-13.bas
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5 ""Mop3sHka"!

10 Z=RND(-TIME):FOR I=1T060
20 X=INT(RND(1)*65)

30 IF X<4 THEN 20

40 PLAY"S9M80OOL=X;07C" :NEXT

K TOMy Xe nMeeTcs BO3MOXXHOCTb MCMO0/Ib30BaTh TPe3BYy4YMe Ha 3 pa3finyHbIX TeMbpax, YTO MOXET nNpuaaTh Balen menogun
PUTMUYECKUI OTTEHOK, @ Tak)Xe MOoABAAETCA BO3MOXHOCTb YMECTHO MCNOoNb30BaTb (POH. MpuMep MCNoNb30BaHMA
PUTMWUYECKOro OTTEHKa MOKaXeM Ha oTpbiBKe Menoaumun J.KHunnepa «Monowko-none»: 062-07.bas

Wl062-07 bas

10 A$="sm250000514c204ao05co4b2ge" :B$="sm25001403aaaagggg"
20 C$="sm25001403eeceeceeee" :PLAY A$,B$,C$

Mpumep ncnonb3oaHns oHa («Mepenenoyka», benopycckas HapogHas necHs): 062-08.bas
l062-08.bas

10 A$="sm200001805e4ao06co5b4aabobco5b4ad4ad" :B$="sm200001204adea"
20 C$="sm200001204efg+e":PLAY A$,B$,C$

KoHe4Ho, ncnonb3oBaHWe TOIbKO TPEX rOI0COB fBNAETCS HepaoCcTaTKoM PSG, Ho ymenblii noabop Tembpa, HaxoxaeHue
HOBbIX 06ePTOHOB 1 3h(HEKTOB KOMMEHCHPYIOT 3TOT HEAOCTATOK.

HeobX0AMMO 3aMOMHUTL 1 TO, YTO UCMOJIb30BaB S ANA Pa3/IMYHbIX MPUEMOB Urpbl, Bbl MoTepsieTe BECb KOHTPOJSIb FPOMKOCTHU
¢ nomoubio V. «Mepebupas» apryMeHTbl KOMaHAbl S npu onpefenéHHon YacToTe, Bbl He Bcerfa CMoXeTe yCblllaTh
3aMeTHble OTAnYNs TeMbpoB. Mpu Apyroi 4acToTe U TeX XKe 3HAYEHNAX apryMeHTa KOMaHAbl S 3Tu oTanyus byayT yxe
SIBHbIMW, MO3TOMY MOWCK 3aKOHOMEPHOCTel 415 CoMeTaHns S U M CTaHOBUTCS MOX0XWUM Ha NPOrHO3MpoBaHue noronbl. Ho
WHTepecyoLmnii Bac TeMbp nan 3dhekT 3ByHaHNs MOXKHO HAWTK 3a AOBOJSIbHO KOPOTKUI MPOMEXYTOK BPeMeHW. Bbl M camu
3aMeTuTe, YTO SIBHO OTJIMYHBIX APYr OT APYra 3BYYaHWA He Tak y>X U MHOro!

O6paT|/|Te TaK)Xe BHMMaHWe Ha cnepyoune TOHKne MOMEeHThI:

® () 3Ha4YeHUs aprymMeHToB KOMaHA MML He YHUYTOXATCS onepaTopoM NEW, MO3TOMY HOBYIO NMPOrpamMMmy cjieflyeT HauduHaTb C
KOHKPETHOro onpeaeneHns TeKyLWMX 3HaYeHnin aprymeHToB KoMaHg L, M, S, O, T. Ecim aToro He cienaTb, TO He cieayeT
HafesTbCA Ha 3HAYeHMS apryMEHTOB, NPUHATLIE MO YMOAYaHMIO, T.K. BOCMPUHUMATLCA ByAyT «CTapble» 3HA4YEHUs apryMeHTOoB.
Hanpumep, nocnefoBaTeNbHO BbIMOJIHUTE:

o ramma (legato)
062-141.bas
[lo62-141.bas

NEW
0k
10 PLAY"cdefgab"
run
0k

© ramma (OTpbIBUCTO)
062-142.bas
[lo62-142.bas

NEW
0k
10 PLAY"sm500cdefgab"
run
0k

O ramMma (OTpbIBUCTO)
062-143.bas
[lo62-143.bas

NEW

0k

10 PLAY"cdefgab"
run

0k
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® () 3anoMHWTe, YTO BCe TEKyLLMe 3Ha4YeHNsA apryMeHToB KoMaHa MML nydie Bcero onpefensTb B NporpaMmme siBHO
062-15.bas
.062-15.bas

10 A$="S M5000 T150 04 L4":B$="S M5000 T150 04 L4":C$="S M5000 T150 04 L4"
20 PLAY A$,B$,C$

MpuBeLéM NPorpaMmmbl, N0 KOTOPLIM KOMMbIOTEP UCMONIHAT HECKOJIbKO Pa3HbIX MO CIOXHOCTW My3blKaslbHbIX NPOV3BEeAEHN

o 1)
062-21.bas
Wlo62-21 bas

20 ""Bo capgy nm,B oropoae" (Pycckas HapoHas necHs).

30 FOR I=1 TO 2

40

PLAY"T100sm80006L8ffeedddeffeedddR8ccO5bbaaab06ccO5bbaaa", "T100sm80004L8dfaedfdfdfaedfaR8aeeg+ae
aeaeeg+aee", "04L8T100sm800daac+dadadaac+dafR8acebacacacebacc"

50
A$="T100s2m200005L16fedfedc+ed04ab05c+dc+defedfedc+eddddc04Ba05C04bag+baef+g+ag+ab05c04ba05c04ba
g+bA4"

60 B$="1100s2m200004L16ddffaaeeddffddffddffaaeeddffaaceeeg+g+aacecaaececaaceeeg+g+ccee”

70 C$="t100s2m200004L16ddaaR16rl6c+c+ddaaddaaddaaR16rl6c+c+ddaaaacceebbaaccaaccaacceebbeecc"

80 PLAY A$,B$,C$:PLAY"04a4", "04E4","04c4" :NEXT

e 2)
062-22.bas
Wlo62-22 bas

10 "lMonak" (YKpanHCKUA HapOLHbIA TaHew,).

20 FOR I=1 TO 2

30 A$="sm2000L805T150D404AR16916f+ef+d03a04df+alLl6gf+gelL8f+d05dd04aR169g16"

40 B$="sm2000t15003L8A4D4ac+df+df+df+ac+df+df+df+"

50 C$="sm2000t15003L8f+4f+4r8er8aR8AR8BARBERS8ARSARSA"

60 PLAY A$,B$,C$

70

A$="04L8f+ef+d03a04df+alL1l6gf+gelL8D4ggB4a05c04B4" :B$="03L8ac+df+df+df+ac+d4gb04g4f+f+g4" :C$="03L8
r8ER8ARBARSARSEF+4R8DD4dAD4 "

80 PLAY A$,B$,C$

90

A$="04L8b05d404b05116cdc04al8bgdgb4a05c04b4b05d404b05c04B16A1694" :B$="04L8gb403bdf+g4df+04g403df
+0494903bgbdf+04d4" : C$="03L89g04g403ddad4gd04d4dad4gdgdR8ab4"

100 PLAY A$,B$,C$

110 NEXT-

e 3)
062-23.bas
Mlo62-23.bas

2 ""HeanonuTaHckas neceHka" (oTpbiBoK) M./.Yankosckun.

5 A$="sm15001606t112":B$="sm15001606t112":C$="sm15001606t112"

6 PLAY A$,B$%$,C$

10 FOR I=1 TO 2

20 A$="1805e-ce-ce-ce-116fe-dccodb-b-b-05co4b-b-b-05co04b-b-b-05co4b-a-g"
30 B$="1803r8a-04co3a-04co3a-o04co3a-o04co3e-b-e-b-e-b-e-b-"

40 C$="0418r8r8e-r8e-r8e-r8e-r8e-r8e-r8e-r8e-"

50 PLAY A$,B$%$,C$

60 A$="o4l16b-a-a-a-b-a-a-a-b-a-a-a-b-a-gfe-e-fga-b-o5cde-803b-804e-8"
70 B$="0218b-04do2b-04do2b-04do2b-04do3e-b-r4r8gb-"

80 C$="0318r8fr8fr8fr8fr8gr4r8e-g"

90 PLAY A$,B$,C$

100 A$="1805e-ce-ce-ce-116fe-dccodb-b-b-05co04b-b-b-05co4b-b-b-05c04b-a-g"
110 B$="1803b-8a-04co3a-04co3a-04co3a-o04co3e-b-e-b-e-b-e-b-"

120 C$="041803go4r8e-r8e-r8e-r8e-r8e-r8e-r8e-r8e-"
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130 PLAY A$,B$,C$

140 A$="o04116b-a-a-a-b-a-a-a-b-a-a-a-b-a-gfe-e-fga-b-o5cde-e-fga-b-o06cde-8r8e-8r8"
150 B$="0218b-04do2b-04do2b-04do2b-04do3e-r8b-r8o4gr8fr8gr8o3b-r8"

160 C$="0318r8fr8fr8fr8fo3gr8o4dr8e-r8dr8cr8o3e-r8"

170 PLAY A$,B$,C$

180 NEXT

190 PLAY "18o04e-","1804g","1804b-"

Bosiee TOro, B My3blKaJibHYl0 MPOrpaMMy MOXXHO BBECTU 3/IEMEHTbI Cy4alHOCTU. OHM [ABHO YXXe WCMO/b3YTCs B
aneatopuke (naT.«aleators — «a3apTHbIA UFPOK»), FAE UCMONHUTENI0 BPEMS OT BPpeMEHU NpeAoCTaB/seTCs BO3MOXHOCTb
camoMy BbI6UpaThb, 4TO UrpaThb.

B 1751 roay B AHrnMyM My3blKaHT YunbsM eiic Hanucan caTUpMYeCcKoe PYKOBOACTBO «MCKYCCTBO COYMHATbL MY3bIKY
NCKNOYNTENBHO HOBLIM CNOCOBOM, MPUFOAHBIM A5 CaMblX 3aXyAanblX TasaHTOB». TaM npegnaranock, 0bMakHyB B YepHWUa
WETKY, NpoBecTu Mo Heh nanbuem. K 6pbi3ram-knskcam Ha 3abnaroBpeMeHHO MOAN0XKEHHOW HOTHON ByMare ocTaBanoCh
NoAPMCOBaTb XBOCTUKM, YTOOBI MONYYMANCh «MOJIHOLLEHHbIE HOThLI». B Ty mopy npennaranncb U Apyrue HeoXXuhaHHble
crnocobbl COMMHEHNA My3blki. He nsbexan 3apa3nTenbHOro yeievyeHuns gaxe MouapT. B 1793 roay oH nuweT «PykoBOACTBO,
KakK mpy NOMOLWN ABYX UTrpajibHbIX KOCTEN COYMHATbL BaJibCbl, HE MMES HU Manenlero NpeacTaBlieHNs 0 My3blke U
KOMMNO3MLNN»

B XVII B. 6110 CO38aHO HEMANO My3bIKaJIbHbIX MbEC «Ha CAYYaNHYI0 TEMY», U HEKOTOPbIE U3 HUX MpUNUCLIBaOT MouapTy U
langHy. Hanpymep, B WeCTHaALATUTAKTOBON YaCTU MOXHO MpefycMoTpeTb 11 pasnunyHbiX BApnaHTOB AN KaXKLOro TakTa,
4TO MOXXHO NpeAcTaBuTb B BuAe Tabanubl 13 16 cTon6u0B Mo 11 TaKTOB B KaXXA0MN, @ UCMONHUTEN0 AaHO BbIbpaTh KaXabln
TakT, 6pocas urpanbHble KOCTU (NO-BULUMOMY, MY3blKaHT AOJIKEeH 3apaHee bpocaTb KocTu 16 pas, 4Tobbl He
O0CTaHaBAMBAaTbCA Mepef KaXKAblM HOBbIM TakTOM). Ha HOTHOW 3anucn OAHOro NpPom3BeaeHns 3ToT cnocob bbin Ha3BaH
«HEC/I0XHbIM MeTOAOM COYMHEeHUS HeCKOHeYHOro YMcaa MeHys3TOB Ha Tpu cyeTa». «beckoHe4yHoe» — 3TO, pasymeeTcs
CNerka npeyBenYyeHo, Tak Kak Ha camoM gene nx 11°16=4.595x10"16 (46 kBaapuaanoHoB). B nponsseneHnsax nogobHoro
pofa TwaTenbHO cneanan 3a Tem, 41obbl nobble BapuaHTbl TakTOB, BbibpaHHbIX B cocefHUX cToNbUax, My3blKalbHO
COYeTaNUChb APYr C ApYyrom un 4y1obbl pe3ynbTaT ciyvyanHoro Bbibopa 6bin BNonHe npuemnem gns cnywatenen XVIII 8. B
COBPEMEHHOWN XXe My3blke BO3MOXHOCTHY Cily4anHoro Bbibopa Bce 6onee npubanxaoTcs K UCTUHHO CllyYanHbiM. KOHeYHo,
60N1bLWMHCTBO N3 MNONYYEHHbIX TakMM 06pa3oM naccaken COBEPLUEHHO HEMHTEPECHLI, HO BCTPEYaTCA U 3anoMUHaloLWmMecs
OTPbIBKMU.

[pumep. MNMporpamMmma «KoMnosnTop».
062-16.bas
llo62-16.bas

10 KEYOFF:PLAY"t100s1m1000018","t100s1m10000116"

20 SCREEN1:LOCATE 10,10:PRINT"Mbecka!"

30 DATA "o4gbo5d", "o3gbo4dgf+g", "o5dcoda", "o4fgegce"

40 DATA "o4f+o5dc", "o3ao4co3f+aoddf+", "oda#b.al6", "od4go3gboddgf"
50 DATA "o4g+bo5d", "odefedo3bg+","o5codba", "03aod4aedce"

60 DATA "o4bag","odegcecc+","o4bar8","oddgf+dco3a"

70 DATA "o4gbo5d", "o3gbo4dgeb", "o5dcod4a", "o3aodaeace"

80 DATA "o4f+o5dc","o4do5dcodaf+a", "oda+bb", "0304gf+gfg"

90 DATA "o5cde", "o4degdgc+g", "o5dod4bg", "o4dbgdo3bg"

100 DATA "o4gaf+","o3bo4dcdo3ao4d":Y=1
110 N=16:DATA"04g","03g8":Z=RND(-TIME)
120 DIM A$(N),B$(N),C$(N),D$(N),E(N),R(N)
130 FOR I=1 TO N:READ A$(I),B$(I):E(I)=I:NEXT

140 X=INT(RND(1)*15)+1

150 IF E(X)<>0 THEN R(Y)=E(X):Y=Y+1:E(X)=0 ELSE 140
160 IF Y<>16 THEN 140 ELSE C$(N)=A$(N):D$(N)=B$(N)
170 FOR I=1 TO N-1:C$(I)=A$(R(I)):D$(I)=B$(R(I)):NEXT
180 FOR J=1 TO N:PLAY C$(J),D$(J):NEXT

VI.3. Onepatop SOUND

STOT onepaTop NMO3BOASET KBANPULNPOBAHHOMY MOJIb30BaTEN YNpaBasaTb [TporpaMmMmupyembiM 3BYKOBbLIM 'eHeEpaTOpOM
(PSG). UmeeTcs yeTbipHaaUaTb 8-6MTOBLIX PEFMCTPOB,NPOHYMepPOoBaHHbIX 0T 0 [0 13, Ka)XKAbll N3 KOTOPbIX NpeaHa3HayeH
TONBLKO AJ151 3aMNCK N MOXXET COAEePXaTb 3HavyeHns B Anana3oHe oT 0 fo 255 (cm.Tabnnuy).
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Homep C 3Ha4yeHue Ha nape
ogepXxuMoe 3HayeHue
perucrtpa perucrtpos
0 -
YacToTa KaHana(ronoca) A 0 '_255 0+4095
1 0+15
2 0+255
YacToTa KaHana(ronoca) B . 0+4095
3 0+15
4 0+255
YacToTa KaHana(ronoca) C . 0+4095
5 0+15
6 YacToTa wyma 0+31
7 KoMMyTauma KaHanoB 415 reHepauny 3ByKa 0+63
8 'pOMKOCTb KaHana A 0+15 Mpwn 3Ha4eHnn 16
9 'pOMKOCTb KaHana B 0+15 YCTaHaB/MBACTCA
peXxum ynpasasemon
10 poMKocTb KaHana C 0+15 rPOMKOCTN.
11 5 0+255
YacToTa ornbatowen («<KoHBepTa») (MNaaw.6uTsl)
(ynpaBneHue 4aCcTOTON U3MEHEHNA 0+65535
12 FPOMKOCTY CUrHana) 0+255
(cTapw.buThbl)
13 ®opma ormbatoLen («koHBepTa») 0-15
(ynpaBneHne 3aKOHOM U3MEHEHNS FPOMKOCTL) '

OnepaTop SOUND obecrneynBaeT NpsMoil AOCTYMN K PerucTpam 3ByKOBOro reHepatopa. CHTaKcuc onepaTopa:

SOUND R,V ,

roe:

® SOUND («3BYyK») — ciyxebHoe C/oBo;
® R — apudmeTnyeckoe BbipaXkeHue, Lienas 4acTb 3HaYeHNs KOTOporo nNpuHaanexuT oTpesky [0,13] n onpepenser

HOMep 3BYKOBOIO PErncTpa;

e V — apupmMeTu4eckoe BhipaKeHue, Lienas 4acTb 3HaYyeHns Kotoporo npuHagnexut [0,255] n onpepnenseT HoBoe

COZlepPXXMMOe 3BYKOBOrO PErUCTPa, HOMEP KOTOPOro onpefenseTcs napameTpom R,

OnipepeneHne 4acToThl 3By4aHns YaCcTOTON 3ByKa ynpasnsaT 6 pernctpos (Homepa 0,1,2,...,5). laHHble, KOTOpble HE06X0AUMO
NMOMEeCTUTb B PErncTpbl, MOryT BbiTh ONpeaeneHsl U3 ypaBHeHNs:

1789772.5(Tw) [1 [0
=256 x conepxumoe { 3 + comepxumoe { 2
16xyvacToTa(lu) permcTpos LS perncTpos [4

Bce nonyvyaemble 4acToThbl ABASAIOTCA AenuTtenamm 4yucna 1789800, koTopoe Bbipa)kaeT B repuax (4ncne konebaHuin B CeKyHAY)
3HayeHue 4acToTbl 3BYKOBOIrO reHepaTopa. 9T0 4YMCA0 COCTABAAET NPUMEPHO MONOBUHY TaKTOBOW YaCTOTbl MUKpoMpoLeccopa
Z80, paBHon 3579545 Iy,

Hanpumep, ecam Mbl XOTUM MONyYnTb 3BYK YacToTon 300 Ny n3 kaHana A, To conepxumoe peructpos 0 u 1 (ronoc Al)
onpenenseTcs U3 ypaBHeHuS:

1789772.5
= 373 = 256*1+117
16x300

A Tenepb 3anuLLieM C MOMOLLbIO orlepaTopa SOUND 4mcno 117 B pernctp 0, a 1 — B pernctp 1:

SOUND 0,117:SOUND 1,1

B cnyyae kaHana B (ucnonb3ynte Tenepb perncTpsl 2 1 3!) onepatopbl NPUMYT BUA:

14/27



SOUND 2,117:SOUND 3,1

MOCKOMbKY LUMPUHA MOJI0CHI 3BYKOBOIr0 KaHasla He MpeBbiliaeT Ha npakTuke 10000 U, MUHMMaNbHOE 3HAYeHNe, KOTOPOE MOXET
6bITb BBELEHO B Napy PErncTpoB, 3aA4aéTCA BENNYMNHON CeAYIOLEro BblpaXKeHUS

1789772.5
= 11.19
16-10000

Takum obpasom, 11 Hapo noMecTuTb B pernctp 0, a 0 — B pernctp 1. 3ByK yXXe B 3Ha4YUTENbHON CTEMNEHN CMAMYUACS, HO eLwé
«KOe-4YTO» CbILWHO (pa3ymeeTcs, NpeAes C/bILLMMON YacTOTbl 3aBUCUT KaK OT MCTOYHMKA 3BYKa, Tak U OT BOCNPUATUS).

MUHMMasIbHas YacTOTa onpeaenseTcs no cheaylolein popmye:

1789772.5/16/4095=27.31 'y

|_|pe,£I,J10)KVIM BameMy BHUMaHUIO NporpaMMy BbIYHUCNEHUA COAEPXKMMOIro pacCMaTpuUBaEMbIX PErMCTPOB ANA NobbIX 3adaHHbIX
yacToT [76].

063-001.bas

.063-001.bas

20 SCREENO:KEY OFF

30 CLS

40 PRINT "BblyucneHue 4acToThbl"

50 INPUT "Bsepute yactoty B lu";HZ

60 IF HZ<28 OR HZ>55932! THEN 30

70 TMP=1789800#/ (16*HZ)

80 CT=INT(TMP/256)

90 FT=TMPMOD256

100 PRINT "Yactota";TAB(17);":";HZ;"lTu"
110 PRINT "MapameTp TO4HOW HacTpomku:";FT
120 PRINT "MapameTp rpyboi HacTponkmu: " ; CT
130 PRINT"Bypete nv npogomxkaTb (Y-pa, N-HeT)?";
140 A$=INKEY$:IF A$="" THEN 140

150 IF A$="Y" OR A$="y" THEN 30

160 END

CocTaBMM nporpaMmy pelueHns obpaTHON 3a4aym: onNpeaeseHns 4acToTbl MO COAEPKUMOMY PErncTpOB.
063-002.bas
.063—002.bas

20 DEF FNFC(A,B)=INT((1789800#/((256*A)+B))/16)
30 CLS

40 PRINT "BblyucneHue 4acToThbl MO 3HAYEHUAM PerncTpoB”
50 INPUT"MapameTp TOYHOWM HacTponkn: " ; FT

60 IF FT<O@ OR FT>255 THEN BEEP:GOTO 50

70 INPUT "NapameTp rpy6on HacTponku:"; CT

80 IF CT<0 OR CT>15 THEN BEEP:GOTO 70

90 ' IcknioveHne OeNneHns Ha Hy b

100 IF CT=0 AND FT=0 THEN BEEP:GOTO 50

110 PRINT "YactoTta: ";FNFC(CT,FT);"Iy"

120 PRINT "byaete nu npogomxaTtb (Y-pa, N-HeT)?";
130 A$=INKEY$:IF A$="" THEN 130

140 IF A$="y" OR A$="Y" THEN 30

150 END

2. OnpegeneHue 4acToThl LLYyMa

AKyCTUYeckuin wym — 3To 6ecrnopsfoyHble 3ByKOBble KosiebaHMs, XapakTepusyowmnecs cayvyaliHblM U3MEHEHUEM aMMIUTYAbl W
4acToThl. YacToTa WyMa onpenenseTcs COAEPXUMbIM 6-r0 peructpa. Creayiliee COOTHOLIEHME ONpeAensieT CBA3b MeXay
DaHHbIMU B 6-M perucTpe n 4acToTolA:

1789772.5 (T'u)
LaHHoe =
16x4vacToTa wyma(ry)

Hanpumep, onepaTop SOUND 6,15 03Ha4aeT, 4TO YacToTa WyMa oKoso 7457 'u.
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3. MukiwwmpoBaHue (CMeLUMBaHWe) 38yKa W wyma. OHO ONpefenseTcs 3HaYeHNeM, 3anucaHHbIM B 7-i1 perncTp.

Lym 3BYyK
Kanan | Kanan | KaHan | KaHan | KaHan | KaHan
C B A C B A
32 16 8 4 2 1

CnoxwuTe 4ucna, KOTopble COOTBETCTBYIOT BbIOPaHHOMY KaHany, BbINTUTE pe3ynbTaT 13 63 1 3anuwunTe noay4yeHHoe B perucTp 7.
Hanpumep, ecnm Bbl X0TWTe NOAYYUTb 3BYK ros0coB A U B 1 04HOBpEeMEHHO 3BYK U1 WyM rosioca C, TO MpoBeauTe HeCn0xHoe
BblyncaeHve 63-(2+1+4+32)=24 n ncnonb3ynte onepatop SOUND 7,24.

[pumep.
063-003.bas

063003 bas

10 SOUND 0,47:SOUND 1,1 'YactoTta kaHana A =200 Iu.
30 SOUND 2,140:SOUND 3,0 'YacTtoTa kaHana B =800 .
50 SOUND 4,56:SOUND 5,0 'YactoTa kaHana C =2000 l'u,.

70 SOUND 7,56 'Bbibop 3Byka 13 kaHanos A, B n C.
80 SOUND 8,9:SOUND 9,10:SOUND10,11'Bbi6op rpoMKOCTU KaHana.

BbinonHWTE 3Ty nporpammy. A 3aTeM BKJIIOYMTE B NPOrpamMmy CTPOKY:

65 SOUND 6,31 'OnpepneneHa YacToTa LWyMa.

1 3aMeHunTe CTPOKy 70 Ha CTPoKy

70 SOUND7,48'3ByK v Wwym 13 KaHana A, 3ByK 13 KkaHanos B u C.

B pe3ynbTaTe reHepupyeTcs 3BYK, CMELLAHHbINA C LUYMOM,

YKaxkeM eLé oanH cnocob 3anonHeHns pernctpa 7.

B Ka)k[10M 13 KaHa/l10B BO3MOXXEH CNEefYOLLMIA BEIXOLHOW CUFHAN: OTCYTCTBME 3BYKA, TOJIbKO 3BYK, TOMIbKO LUYM, 3BYK U1 LUYM.

MepBble aBa 6uTa pernctpa 7 AoMXKHbI 6bITb ABOMYHBEIM YKcaoM 10, cneaytolme Tpu 3anpewatoT (1) nan paspewatoT (0) BbIXOA
WwyMa, nocnefHve Tpu 3anpewatoT (1) nnm paspewatoT (0) BbIXOS 3BYKa.

0O6paTuTe BHUMaHWE Ha TO, YTO NOPALOK KaHa 0B 06paTHbIi!

[pumep.
CBA CBA
SOUND 7, &B10 110 011
LUIYM 3BYK

KaHan A | WwyM, T.K. 6UT, COOTBETCTBYIOLLMI LYMY M3 KaHala A — HyneBow

Kanan B | oTcyTCTBMe WyMa 1 3BYKa

Kanan C | 3ByK, T.K. 6UT, COOTBETCTBYIOLLINIA 3BYKY U3 KaHana C — Hy/neBoi

4. 3ByKOBble 3(p(heKTbl, CBA3aHHbIE C hopMoui BOIHEI OnepaTop SOUND MO3BOJSISET MOJyYaTh 3BYKOBbIE SPGEKTHI, AOCTUFAEMbIE MPY
MOMOLLM COBMECTHOrO AeiCTBNA KoMaHAa S n M. ®opmMa BO/IHbI («<KOHBEpPTa») onpefensieTcs 3Ha4eHneM, 3anncaHHbIM B permctp 13
(To e camoe 3HayeHMe paBHO aprymMeHTy KoMmaHnAbl S). YacToTa orubatolien «KOHBepTa» onpenensieTcs LaHHbIMYU,
HaxoaAwmMmnca B peructpax 11 n 12, npu nomoLm ciefytowero ypasHeHus:

1789772.5(I'u) [ copepxunmoe [ copepXxnmoe
————— =256 x{ peructpa + { peructpa
256x4acToTa(ly) [ 12 [ 11

Hanpumep, ecnm vyactota=10 Ny, TO
1789772.5
= 699=256x2+187,
256x%10

1 onepaTopbl: SOUND 12,2:SOUND 11,187 MO3BOASAT MOJIYYUTb XKENaeMbll pe3yabTaT!

MuWHMManbHOE 3Ha4YeHMe 4acToThl, cnefoBaTesnbHo, paBHO 0.107 Iy, 4To NpUbAMXKEHHO COOTBETCTBYET nepuoly 9.4 CekyHabl.
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MaKcrManbHoe 3HaYeHue oLeHMBaeTCcs 0koo 6991.3 'y M TeM caMbiM NPUHALNEXUT K C/IbILLUUMbIM YacToTaM.

[pumep. MporpammMa, NoO3BONAOLLAA FEHEPUPOBATL 3BYK ABUXKYLLErOCA NapoBo3a.
063-004.bas
[l063-004.bas

10 FOR I=6 TO 13:READ J:SOUND I,J:NEXT I

20 DATA 31 «—— YacToTa WwymMa.

30 DATA 7 «— llymu3 kaHasnos A,B nC.

40 DATA 16,16,16 «— W3meHeHue rpoMkocTu kaHanos A,B un C.
50 DATA 71,2 «—— T[lepuog "KoHBepTa" paBeH 12 ',

60 DATA 14 «— — dopma BOJIHbI paBHa 14.

5. OnpegeneHne rpoMKkocTy kaHasnoB PerncTpsl ¢ 8 no 10 yCcTaHaBAWBAOT FPOMKOCTb:
O peructp 8 — kaHana A,
o peructp 9 — kaHana B,
o peructp 10 — kaHana C.

YcTaHoBKa nexuT B npegenax ot 0 go 15 (15 cooTBeTCTBYET MaKCMMaJibHOW FPOMKOCTH).

Ecnun conepxnmoe perncTpoB paBHO 16, yCTaHaBIMBAETCS PEXMUM aBTOMATUYECKN U3MEHSIOLLENCS TPOMKOCTM (FpOMKOCTh byaeT
KOHTPOJIMPOBaTLCS reHepaToOpoM orubatoLlen).

[pumepei.
SOUND 8,&B00010000:SOUND 9,&B00001111

KaHan A: TpOMKOCTb KOHTPONMPYETCS reHepaTopoM ormbatoLlen.
KaHan B: T'poMKocTb paBHa 15.

JaBaiTe MOCMOTPMM, B HEM XXe MPUYUHbI «@aHTaroHW3Ma» KomaHg S u V. leno B TOM, 4TO NpKW BbINOJIHEHWMN KOMaHAbl S B
COOTBETCTBYIOLLNIA PErNCTP YNpaBAeHUa aMnanTyAoN 3anncbiBaeTcs Yncno 16 = 100002 . B3rnsHUTe Ha pUCyHOK...

Pernctp ynpaBneHus amnanTynoin

He ncnone3ytotcs AmMnautyga
T 1 T
A A
7-n 6uT  BuT BbIBOpa hOopMbI NakeTa 0-n 6ut

Mpw 3TOM B 4eTBEPTLIN 6UT NonagaeT efnHWLA, B MaagLwmne buTel — Hynu (cTaplumne Tpu 6UTa He NCNOMb3YIOTCA), CIeA0BaTENBHO,
BCE YCTaHOBJIEHHbIE 3Ha4YeHMs aMnanTya cbpackiBatoTCs. Mpu BbINOAHEHNM Xe KOMaHAbl V (NapamMeTp V HaxoAMTCS B AnanasoHe
o1 0 = 00002 fo 15 = 11112 ) 3Ha4eHmne 4yeTBEpTOro buTa BCcerpa bynet copoLieHo Ha 0.

6. Peructp Bbibopa hopMbl NakeTa

OTMeTnM, 4TO XO0TA napameTp S MoXxeT NMPUHUMATb 3Ha4YeHNAa 0T 0 po 15, HEKOTOPbIM U3 HNUX COOTBETCTBYOT OANHAKOBbLIE
NakKeThl.

B 4yeM npuymHa 3TOro?

Bbibop hopMbl MakeTa OCyLeCTBASETCS NpU 3anucu Tpebyemoro 3HavyeHus B perucTp 13.3HavyalyMu B HEM SIBASOTCS ULLb
yeTbipe MAaAWnxX paspata. OfHaKo B psae CMTyaumnii 3Ha4YeHNsa ABYX MAajLInX pa3psfaoB He UrpatoT poau, MO3ITOMY Mpu 3anucu B
PErncTp Ynces, He NPeBLILLAOLLMX CEMU, B pe3yNibTaTe MOXKET NoMy4YaTbCs OAHA U Ta e hopMa nakeTa.

Yucnam, 60bWIMM CceMU, OLHO3HAYHO COOTBETCTBYIOT pa3/iMyHble (hOPMbl BOJTHOBbLIX MaKETOB.

Bcerfna Heobxo0aMMO MOMHUTb, YTO OrNlepaTop BEEP U3MEHSET COAEPKMMOE
3BYKOBbIX PErncTpoB!

NS MNMOCTpaLmUm BO3MOXXHOCTEN onepaTopa SOUND, pacCMOTPUM ClieaytoLine NpuMepb:
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e 1)
063-01.bas
.063-01.bas

5 '3Byk 6omMbapaMpoBLUMKa.

6 'GopMMpoBaHME pa3aNYHbIX YacTOT B TPEX KaHalax UMUTKPYET "bueHuns" B LWyMe Nponesnsiepos,
7 'BpalLaloLnXCca C pa3HbIMUA CKOPOCTAMM.

10 BEEP:FOR I=0 TO 13:READ V:SOUND I,V:NEXT:END

100 DATA 200, 14, 220, 14, 240, 14
110 DATA ©

120 DATA &B10111000

130 DATA 15, 15, 15

140 DATA 0, 0, ©

A Tenepb 3aMeHWTe BblAeNeHHbI (pparMeHT Ha:

o a)
063-011.bas
.063-011.bas

5'3Byk Mo p 4

100 DATA 0,0,0,0,0,0
110 DATA 30

120 DATA &B101160111

130 DATA 16,0,0

140 DATA 0,90,&B1110

o B)
063-012.bas
.063—012.bas

5 '‘BeptoneT 1

100 DATA 0,0,255,14,255,14
110 DATA 10

120 DATA &B10000001

130 DATA 8,8,16

140 DATA 0,20,&B1100

e ?2)
063-02.bas
.063—02.bas

5 'BepTosieT 2

10 BEEP:FOR I=0 TO 13:READ V
20 SOUND I,V:NEXT

50 FOR I=5120 TO 300 STEP -10
60 SOUND 11,I MOD 256

70 SOUND 12,I\256

80 FOR J=0 TO 20:NEXT J,I
100 DATA ©0,0,255,14,255,14
110 DATA 10

120 DATA &B10000001

130 DATA 8,8,16

140 DATA 0,20,&B1100

e 3)
063-03.bas
.063-03.bas

5 ' 3ByKk Hombbl

10 FOR I=0 TO 13:READ V

20 SOUND I,V:NEXT

40 FOR I=50 TO 200:SOUND 0, I
60 A=5"5:NEXT

80 SOUND 12,100:SOUND 13,9
90 SOUND 7,&B10011111:END
100 DATA 50,0,0,0,0,0

110 DATA 30

120 DATA &B10111110
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130 DATA 10,0,16
140 DATA 0,0,0

Ons npekpalleHus 38yKa [OCTAaTOYHO BLIMOJAHWTL ornepaTop BEEP nam cbpocuTb permctpsl 8-10 Ha 0.

e 4)
063-04.bas
ll063-04.bas

10 FOR I=1 TO 12:SOUND I+1,I+82:NEXT

20 FOR I=1 TO 8:SOUND I+1,I+81:NEXT 'sxxx* Llym mopckoro npnbos

50 FOR X=0 TO 13:SOUND X,0:NEXT 'OuucTka BCEX PErMcTpoB

100 SOUND 7,62:SOUND 8,15:SOUND 9,16:SOUND 10,16

110 SOUND 12,16:FOR X=48 TO 170:A=5"5"5 '25ms 3agmepxka

120 SOUND 0,X:NEXT:SOUND 8,0 's¥xxk¥xx* DhhekT nagatoLiein 6omMObl
130 SOUND 8,0:SOUND 6,15:SOUND 7,7:SOUND 12,16

140 FOR X=8 TO 10:SOUND X,16:NEXT

150 SOUND 13,0:FOR X=1 TO 500:NEXT 's*xxx*xk***x IDPEKT B3pbiBa
160 SOUND 1,1:SOUND 7,46:SOUND 8,15:SOUND 9,9

170 FOR X=80 TO 33 STEP -1:POKE 0,X:NEXT

180 X=TAN(1):X=TAN(1) '2-175ms 3apepxka

190 FOR X=55 TO 40 STEP -1

200 POKE 0,X:A=5"5:NEXT '12ms 3anepxka

210 FOR X=40 TO 100:POKE 0,X:NEXT

220 SOUND 8,0:SOUND 9,0 'ssskkkokkskkxkkkkkd**kxx DPPEKT CBUCTA
230 END 'Bbi3biBaeT STOP, panee BEEP 1 3By4yaHue npekpaliaetcs.

[pumepsl 5+10 3anmcTBOBaHbI 13 [76].

e 5)
063-05.bas
.063—05.bas

10'CupeHa

20 SOUND 0,255:SOUND 1,0:SOUND 8,15:SOUND 7,&B00111110
60 'HapacTaHue BbICOTbI 3BYKa

70 FOR I=252 TO 170 STEP -2:SOUND 0,I:NEXT

100 'Y6bIBaHME BLICOTHI 3BYKa

110 FOR I=170 TO 252 STEP 1:SOUND 0O,I:NEXT

140 GOTO 70

[lns reHepalny 3aBbIBAIOLLEr0 3BYKa UCMOb3YeTCs PErucTp, NO3BOASIOLMUA U3MEHATL BbICOTY UCMONHAEMOR HOTbI. B AaHHOM
npuMepe BbICOTa NEPUOANYECKN PAaBHOMEPHO, KPYTO HapacTaeT, Moc/e NajaeT A0 MPEXHEro ypoBHS.

® 6)
063-06.bas
.063-06.bas

10'WymoBoORN ahhekT

20 SOUND 6,0:SOUND 7,&B00000111

40 'YbbiBaHMe YacToThl LWyMa (NpoBepuTh ybbiBaHMeE)
50 FOR I=1 TO 31

60 SOUND 8,10:SOUND 9,10:SOUND 10,10
70 SOUND 6,1

80 FOR J=1 TO 50:NEXT J

90 SOUND 8,0:SOUND 9,0:SOUND 10,0
100 FOR J=1 TO 25:NEXT J

110 NEXT

120 GOTO 50

[Ons 0QHOrO KaHana reHepupyeTcs WyM, YacTOTa KOTOPOro HempepbliBHO MEHSIETCS OT BbICOKOrO 3HAa4YeHUs [0 HWU3KOro. TaKow
3(hheKT JOCTUrAETCS NPY N3MEHEHUN COLEPKMMOrO perncTpa 6.

e 7)
063-07.bas
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.063-07.bas

10'3 By KOBbl e 3ahtekThl ("TeMa npuwensues")

20 SOUNDO,252:SOUND1,0:SOUND8,16:SOUND11,200:SOUND 12,2:SOUND 13,10
80 SOUND 7,&B00111110

90 PRINT"Haxxmute ntobyto knasuuy..."

100 A$=INPUT$(1)

110 'ScpchekT MOAYyNALMMN:N3MEHEHME HACTOTbI Cly4alHbIM 06pa3om

120 SOUND 12,1

130 SOUND 0,RND(1)*255

140 GOTO 130

34ech 3By4aHMe OCHOBHOro TOHa COMpoBoXAaeTcs 3pdekToM Moaynsaummn. MNpn HaxxaTun Knasuwu pernctp 12 Bbi3biBaeT pocT
nepmofa BOJHOBOTO MakeTa, a YacToTa 3Byka (peructp 0) mameHseTcsa cny4vyaiHblM o6pa3oM. ITOT NMpUMep XOpoLo
LEMOHCTPMPYET LUMPOYaANLLNIA ANana3oH reHepMpyeMbIX 3BYKOB.

e 3)
063-08.bas
[lo63-08.bas

10 ""MepeBepHyThIe" 3ByKW. BbibpaeTcsa apyras hopma nakeTa, Npy KOTOPOW aMnanTyaa MeLNeHHO pacTeT,
11 'a 3aTeM pe3ko nafaeT. icnonb3yloTcs BCe TPU 3BYKOBLIX KaHasa,
12 'mpynyem YacToTa OLHOr0 M3 HUX C/lerka "paccTpoeHa".

20 R=RND(-TIME)

30 FOR I=0 TO 13:READ A:SOUND I,A:NEXT I

60 FOR I=1 TO 1000:NEXT

70 X=RND(1)*250

80 IF X<30 THEN 70

90 Y=RND(1)*10+1

100 SOUND 0,X:SOUND 1,Y:SOUND 2,X:SOUND 3,Y

120 SOUND 4,X+5:SOUND 5,Y:SOUND 13,13

140 GOTO 60

150 DATA 62,2,60,2,60,2,0,56,16,16,16,120,30,13

e 9) 3BykM HapabaHa MOXHO UMUTUPOBATL, CO3AaBas LUYMOBON 3(P(eKT C MOMOLLbI0 «CKaykoobpa3HOro» nakeTa. [ns uMnUTaLnm
yhapoB Typeukoro 6apabaHa MCNoNb3yeTCs TOT XKe NakKeT, HO Ha 3TOT pa3 MOAY/VNPYETCS He LWyM, a 3ByKOBOW TOH. B

3aBUCMMOCTM OT HAXXaToW KAABULLKM MPOrpaMMa BbIAAET TO WM UHOE 3By4YaHwe. PerncTp 7 no3BonsieT BbIACNUTbL MNOJyYaeMblil
3BYK.

063-09.bas
.063—09.bas

10 '3Bykn 6apabaHa

20 SCREEN 0,0,0

30 FOR I=0 TO 12:READ S:SOUND I,S:NEXT I

70 PRINT "HaxmwuTte 'B' gns 6apabaHa"

80 PRINT "Haxmwute 'T' gns Typeukoro bapabaHa"

90 A$=INPUT$(1)

100 IF A$="T" OR A$="T" THEN SOUND 7,&B00111000:SOUND 13,1

110 IF A$="B" OR A$="6" THEN SOUND 7,&B00000111:SOUND 13,1
120 GOTO 90

130 DATA 140,7,140,7,140,7,15,255,16,16,16,190,7

10) nporpamMma BoCnpou3BoanT 601 YacoB. 3BYK reHepUpyeTCs C NMoMoLlbio Habopa TPEX YACTOT, HACTPOEHHBLIX C HEKOTOPbLIM
paccornacoBaHuneM. «CkaykoobpasHblii» NakeT co34aéT BNevYaTneHne yaapa B KOJNOKOJ, a 3aTyXaHMe 3ByKa JOCTUrAeTCs 3a CYET
ONNHHOro MmoAaynaunoHHoOro unkna. |_|pVI N3MEHEHUN YaCTOTbl TOHa MOXHO ,D,Oﬁl/lTbCﬂ 3By4YaHud, HanoMUHatoLliero KONIOKOJIbHbIN

3BOH, 3By4YaHWe TPeyrosibHMKa (My3blKafbHbIi UHCTPYMEHT) AN Aa)XKe 3BYK yAapa Mo MeTassimyeckoin Tpybe.
063-10.bas

.063-10.bas

10'bo YyacoB

20 ' HacTpoWka 3ByKoreHepaTtopa

30 FOR I=0 TO 12:READ S:SOUND I,S:NEXT I
60 WIDTH 40:CLS:KEY OFF

70 PRINT "Yacbl 6bt0T" : PRINT

80 SOUND 7,56

90 FOR I=0 TO 12

100 SOUND 13,0

110 PRINT I;
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120 FOR J=1 TO 1200:NEXT J

130 NEXT I

140 PRINT:PRINT

150 PRINT TAB(1);"12 wvacoB":PRINT "u BCe OTAUYHO!"
160 END

170 DATA 229,0,97,0,115,0,0,63,16,16,16,190,120

® 11) «[lapoBo3» (aBTOp NporpaMMmbl CTyAeHT 5 Kypca Hukutux A.H.)
063-11.bas
[lo63-11.bas

10 SOUND 7,&B00000111:SOUND 6,20

20 FOR I=8 TO 15:SOUND 8,I:SOUND 9,I:SOUND 10,I:GOSUB 80:FOR L=1 TO 50:NEXT:NEXT

30 FOR I=6 TO 13:READ A:SOUNDI,A:NEXT

40 DATA 31,7,16,16,16,250,5,14

50 FOR M=5 TO 2 STEP -1:RESTORE 70:FOR J=1 TO 12:FOR I=1 TO 200:NEXT:READ A:SOUND 11,A:SOUND
12,M:NEXT :NEXT

60 SOUND 7,&B00001100:SOUND ©0,78:SOUND 1,6:SOUND 2,78:SOUND 3,6:SOUND 13,14:SOUND 11,11:SOUND
12,0:FOR L=1 TO 1500:NEXT:BEEP:END

70 DATA 225,200,180,160,150,125,100,80,50,40,20,10

80 SOUND 0,156:SOUND 1,12:SOUND 2,156:SOUND 3,12:SOUND 4,115:SOUND 5,9:RETURN

NTak, onepaTop SOUND npefcTaBJfifieT BO3MOXHOCTb NporpaMmam, HanncaHHoelM Ha f3blke MSX BASIC, nony4aTb 3BYKM,
JOMOJIHUTENIbHBIE K TEM, KOTOPbIE BOCMPOM3BOAATCA C MOMOLLbIO onepaTopa PLAY

W HakoHeL, 0 «...ABYX POJIfiX,KOTOPbIE MOTYT UrPaTb KOMMbIOTEPHbLIE NPOrpaMMbl. B NepBoi posim NporpamMmma BblYMCASET TO,
4TO OHa BbIYUCASAET, U HUYero Bonee. Bo BTOpoit posin nporpaMma cHabXaeTcs O4HON-ABYMS 3BYKOBLIMU UHCTPYKLUSMUN MO
COCEACTBY C KaXKAbIM BHYTPEHHUM LIMKOM, BHELLUHWAM LIMKOM U YCIIOBHOWM KOHCTPYKLUMeEN (onepaTop IF). Bo BTopoM cnyyae
nporpaMma Kak 6bl MOET NecHio 0 3aZla4e, KOTopyto pewwaeT. TOT, KTO YacTo C/IyLIAeT CBOK U36eHHyo nporpaMmy (6yab
OHa pa3BfieKaTesIbHOW WU MPOM3BOACTBEHHOI), Yepe3 HeKOTOPOe BPeMs Hay4yMTCs YYBCTBOBaTb MO 3BYKY, KakK OHa
paboTaeT. HET COMHEHWI B TOM, 4TO HEKOTOPbIE OLINOKM B HOBLIX BEPCUSX NPOrpaMMbl MOXKHO ByfeT BbISBUTb Ha CIyX»
[19].

VI1.4. NMpumMmepsbl My3blKaJibHbIX NpOrpaMm

OTMeTuM, YTO BO BCEX MpuUMepax NporpaMm, NpuBeféHHbIX B JaHHOM pa3fesie, PEKOMEHAYeTCs Mnepen 3amnyCckom
MPOrpamMMbl BbIMOJIHATL KOMaHAy BEEP. [ocnefHsAs MHULMANN3NPYET 3BYKOBYIO MUKPOCXEMY, YCTaHaB/IMBash €€ perncTpsbl no
YMOJIYaHWIO B NepBOHaYasibHOe COCTOosiHME

1. «Mrpa B nowaaku» (N.N.YalhkoBckunin)

064-01.bas

Mlo64-01.bas

NEW

0k

10 PLAY"s10m1800t2000418f+gf+bbbo5c+dc+ddd","s10m28000418t200ddddddb-b-b-
aaa","sl0m280018t20003abag+g+g+gggf+f+f+"

20 PLAY"v10s1m28000418f+gf+bbbo5c+dc+ddd","v11s1m28000418ddddddb-b-b-
aaa","s1lm28001803abag+g+g+gggf+f+f+"

30 PLAY"V1205f+gf+gggd+ed+eeec+dc+dddodbo5c+o04baaa","V1205e-e-e-
dddcccod4bbbbbbaaag+g+g+ddd", "sm280004ccco3bbbaaag+g+g+gggf+f+f+eeef+f+f+"

40 PLAY"v1305f+gf+gggd+ed+eeec+dc+dddodbo5c+04baaa","vl3o5e-e-e-

dddcccod4bbbbbbaaag+g+g+ddd", "o4ccco3bbbaaag+g+g+gggf+f+f+eeef+f+f+"

50
PLAY"sm50004a+ba+f+f+f+f+f+f+f+f+f+bo5co4bo5c+c+c+d+ed+eeed+ed+o4bbbbbb", "m300004f+f+f+o3bbba+a+
a+bbbo4aaabbbbbbbbbbbbeeed+d+d+", "m300004c+c+c+03f+f+f+eeedddd+d+d+o4gggo3f+f+f+gggodf+f+f+o3bbb
aaa"

60
PLAY"o04bbbef+eaaag+g+g+aaaf+gf+bbbo5c+dc+dddodf+gf+bbbo5c+dc+dddf+gf+ggg", "odeeedddeeededc+c+c+d
ddeeeb-b-b-aaadddeeeb-b-b-aaao5e-e-e-

ddd", "o3gggg+g+g+aaaeeeeeeaaag+g+g+gggf+f+f+aaag+g+g+gggf+f+f+odccco3bbb”

70
PLAY"v1305d+ed+eeec+dc+dddo4bo5c+o4baaaf+gf+gggd+ed+eeeo3bodc+o3boddddag+adddf+gf+ggg", "v1l3o05ccc
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o4bbbb-b-b-aaag+g+g+ddde-e-dddccco3bbbr8br8aaaod4c+c+c+o03f+f+f+o0d4e-e-e-
ddd", "o3aaag+g+g+gggf+f+f+e+e+e+f+f+f+aaagggf+f+f+eeceete+e+f+f+f+gggdddodccco3bbb”

80 PLAY"o5c+dc+dddf+gf+gggo6c+dc+dddd”, "od4gggf+f+f+o5e-e-e-dddgggf+f+f+f+","o3b-b-b-
aaaaaadddeeedddd"

2. «JlearnHka» (Fpy3NHCKMIN HAPOAHbLIN TaHeL)
064-02.bas
Wlo64-02.bas

NEW

Ok

10 A$="T180L404":B$="T180L404":C$="T180L404" :PLAY A$,B$,C$

20 A$="M35000S1":B$="M3500S1":C$="M3000S1":PLAY A$,B$,C$

30 A$="R8B05L8E4FGA16G16FED4G" :B$="04L4CECEDO5D" : C$="04L4R4GR4GR404B"
40 PLAY A$,B$,C$

50 A$="R805L8D4EFG16F16EDE4C4" :B$="03L4B04GDG04CG" : C$="04L4R4BR4BRAE"
60 PLAY A$,B$,C$

70 A$="R8B05L8E4FGA16G16FED4G" :B$="04L4CECEDO5D" : C$="04L4R4GR4GR404B"
80 PLAY A$,B$,C$

90 A$="R8B05L8D4EFG16F16EDE4E4" :B$="03L4B04GDG04Cb" :C$="04L4R4BR4BR4g+"
100 PLAY A$,B$,C$

110 'BTopas 4acTb

120 A$="04L8R8A405CEF16E16DC04B405E4" :B$="03L4A04C03A04C03B04B"

130 C$="04L4R4ER4ER4G+":PLAY A$,B$,C$

140 A$="04L8R8B405CDE16D16C04B05C404A4" :B$="03L4BEO4EG+03A05C"

150 C$="04L4R4G+R4BR404E":PLAY A$,B$,C$

160 A$="04L8R8A405CEF16E16DC04B405E4" :B$="03L4A04C03A04C03B04B"

170 C$="04L4R4ER4ER4G+":PLAY A$,B$,C$

180 IF K=1 THEN 220

190 A$="04L8R8B405CDE16D16C04BAR805D4" :B$="03L4BEO4EG+03A04B"

200 C$="04L4R4G+R4BR404g4":PLAY A$,B$,C$

210 IF K=0 THEN K=1:GOTO 10

220 A$="04L8R8B405CDE16D16C04BAR805e4" :B$="03L4BEO4EG+03A04C"

230 C$="04L4R4G+R4BR404a4":PLAY A$,B$,C$:END

3. «MeHy3T n3 coHaTsl 13» (o3ed MaingH)
064-03.bas
llo64-03.bas

NEW

0k

2 FOR I=1 TO 2

3

PLAY"sm1500018t18004a4ad4ad4a205dc+", "s1m1500018t18004f+4f+4f+4f+4f+4f+4","s1m1500018t18004d4d4d4d
4d4d4"

4 PLAY"o5c+o4bbo5ggo4bbaa4.o5a", "1404ggggf+", "1404ddddd"

5 PLAY"o5agg4.f+","18ago5d4c+4", "18ago4b4as"

6 PLAY"o5f+ee4.d","f+eod4bd4ad", "f+eodgdf+4"

7 PLAY"o5c+eeggf+","c+eodc+4d4", "o5c+eeged”

8 PLAY"o05e2","o5c+2","04a4ed03a4"

9 NEXT

10 FOR I=1 TO 2

11 PLAY"o4ao5c+c+4.04aao5c+eggf+", "ado4g4gdedc+4d4”

12 PLAY"o5f+eed.g","f+404b4b4", "f+404g9494"

13 PLAY"f+ef+4.gf+eebbdc+2r4", " f+4bdb4f+4bdbdadedo3ado4", "f+494g4f+4g4g+4"

14 NEXT

15 PLAY"1804a4a4a4a205sm5000dc+", "1804f+4f+4f+4f+4f+4sm5000f+4", "1804d4d4d4d4d4sm5000d4"
16 PLAY"o5c+04bbo5ggo4bbasm15000a4.05a", "1404ggggsml15000f+", "1404ddddsm15000d"
17 PLAY"sm800005agg4.f+", "od4ago5d4c+4", "odaghdas"

18 PLAY"o5f+ee4.d", "o4f+ebdad", " f+egdf+4"

19 PLAY"o5dbb4.aagg4.f+", "o4dbg4f+d4agedd4"

20 PLAY"sm200005f+eeddc+dl", "v1504g4f+4ed4sm2000d4o3ad4o04d2", "v1503a4adados"
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4. «NTtanbsiHckas neceHka» (M./.YankoBckunin)
064-04.bas
Wlo64-04.bas

NEW
Ok

20 GOSUB 370:GOSUB 120

30 GOSUB 40:END

40 A$="M5000S11":B$="M5000S1":C$="M5000S1"
70 PLAY A$,B$,C$

80 A$="T150L404":B$="T150L404":C$="T150L404"

110
120
125
130
140
145
150
160
165
170
180
185
190
200
215
210
220
223
226
230
240
245
250
260
265
270
280
285
290
300
305
310
320
323
326
330
340
343
346
350
360
370
400
410
440
450

PLAY A$,B$,C$

A$="R8L8F+GAB.F#16AF+g" :B$="03L8DF+f+af+f+c+aa"
C$="03L8RBaar8aaR8ee"

PLAY A$,B$,C$

A$="L804E4R8R8gab05D.c+16" :B$="03LBAEECc+EEAee"
C$="03L8R8c+c+r8c+c+R8c+c+"

PLAY A$,B$,C$

A$="04L8B05c+04aa4R8R8f+g" :B$="03L8Df+f+Af+f+Df+f+"
C$="03L8BRBAARBAARBAA"

PLAY A$,B$,C$

A$="04L8AB. f+16ATf+GE4R8R8GA" :B$="03L8Af+f+c+c+c+Ac+c+c+c+c+"
C$="03L8RBAARBAARSAARBAA"

PLAY A$,B$,C$
A$="04L8B05c+.04A1605D4R8D4R8" : B$="03L8Ac+c+Df+f+af+f+"
C$="03L8BRBEERBAARBAA"

PLAY A$,B$,C$

A$="04L8R8R8f+B4AAGEC+R8BRBRBEO5c+404B"
B$="03L8Df+f+Af+f+c+c+c+Ac+c+c+c+c+Ac+c+"
C$="03L8RBAARSBAARBEERSEERBEERSEE"

PLAY A$,B$,C$

A$="04L8BAf+D4R8DR8A" :B$="03L8Df+f+Af+f+Df+f+"
C$="03L8RBAARBAARSAA"

PLAY A$,B$,C$
A$="05L16Dc+edc+04Bbag+abalL805c+4R8c04Ba"
B$="03L8Af+f+c+c+c+Ac+c+c+c+c+":C$="03L8R8BAARSBEERSEERSEE"
PLAY A$,B$,C$

A$="04L8gf+ebaf+D4R8" :B$="03L8AC+c+Df+f+Af+f+"
C$="03L8RBEERBAAR8AA"

PLAY A$,B$,C$

A$="04L8R8R8f+B4aagec+4R8" :B$="03L8Df+f+Af+f+c+c+c+Ac+c+"
C$="03L8RBAARBAARBEERSEE"

PLAY A$,B$,C$
A$="04L8R8R8E05c+404BBAf+D4R8DR8AL1605Dc+edc+04B"
B$="03L8Ac+c+ac+c+df+f+af+f+df+f+f+f+f+"
C$="03L8RBEERSEERSBAARSAARSAARBAA"

PLAY A$,B$,C$
A$="04L16a+b05c+04bgf+L8E4R8R8d+eg03B04c+E4R8R4R8D2"
B$="03L8Gbbgbbac+c+Ac+c+Dc+c+Dc+c+A2"
C$="03L8RBDDR8DDRBEERSEERSEERBEEf+2"

PLAY A$,B$,C$

RETURN

A$="M5000S3":B$="M1000S3" :C$="M1000S3"

PLAY A$,B$,C$

A$="T150L404" :B$="T150L404" :C$="T150L404"

PLAY A$,B$,C$

RETURN

5. Nepenaém K COYMHEHWNIO «(DYHKLMOHAIbHOM» My3bIKK [22].

bynem cosfaBaTb MeOAMIO B LO-MaXop, YTO COOTBETCTBYET Urpe TOJIbKO Mo 6enbiM KnaBuliaM NuaHnHoO (Bce
Amne3oB u 6emonen). bonee Toro, CNoNb3yeM TONLKO 9 KaBWULL:
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Hota E|F|G|A|B|C|D|E|TF
OktaBa | 04 | 04 | 04 |04 |04 | 05| 05| 05|05

Mo XKenaHWto Nerko pacliMpuTb AManasoH, B KOTOPOM 3BYy4MT Menoans. Kpome Toro, MoXXHo BbibpaTb APYryto TOHaNbHOCTb,
YKa3aB Ha HOTaX 3HaKN «-» N «+»,

Mcnonb3lyem aBe PyHKUMMW: OOHY A5 MOCTPOEHUSA MENoAMM, APYryo Ans co3gaHnsa putMa. 06e yHKUMM 3aBUCAT OT ABYX
nepeMeHHbIX K n X.

BolyncnseTcsa 3HaveHne dyHkuun FNF, onpenenseTcs ocTaTok (MNOS0XWUTENbHbIA) OT AeneHns Ha 9. MoayyeHHoe 4ucho,
npuHaanexatee otpesky [0,8], paccmaTpuaeTca Kak uHAeKc Maccusa N, 4TO No3BonfeT BoIbpaTh HOTY.

3HaveHue pyHkumm FNR ncnonb3yeTca Kak Ko3h@UUNEHT NOBTOPEHNA SAHHOW HOTbI. Hanpumep, ecan 3TO 3Ha4eHue paBHO
2, TO o4yepefliHas HOTa NOJKIENBAETCA K NepemMeHHon M$, cogeprkallen menoaunto, ABa pa3a (cTpokn 210-230).

Korpa nocTpoeHne Menoaumn 3akoH4YeHo, OHa UcnoaHseTcs (cTpoka 250).

Cnocob «BbITArMBAHNS» HOT B JIMHWIO MOACHNM PUCYHKOM.

k=0 K=1 k=2 K=3

3ambicnoBaTas gpyHkuns FNF, koHeyHo nogobpaHa. MicnpobyiiTe 6onee npocTble GyHKLUN. ECAn BKAOYMTL B onpeaeneHne
(PYHKLMI CTaHLaPTHYO OYHKLMIO RND, KOMMbIOTEP HAYHET «COHUHATL>.

064-05.bas

llo64-05.bas

NEW

0k

10 DATA o4e,o04f,04g,04a,04b,05c,05d,05e,05f

20 DIM N$(8)

30 FOR I=0 TO 8

40 READ N$(I)

50 NEXT I

60 DEF FNF1(X)=(X+4)"2-10

70 DEF FENF2(X)=(2*X+1)7"2+(X+1)*(1+(-1)"(X+1))/4+1
80 DEF FNF3(X)=3*((X+2)"2+X+2)/2-2

90 DEF FNF4(X)=5% (X"2+SGN(X)+1)

100 DEF FNS1(K)=1-K*(3-K)

110 DEF FNS2(K)=1-2*INT(K/2)

120 DEF FNS3(K)=(-1)"K

130 DEF FNPW(X,K)=1.5+(-1)"K*(X-1.5)

140 DEF FNR(X,K)=2*INT(1/(4-X))+INT((X+1)*(K+1)/16)+1

150 DEF
FNF (X, K)=FNF1(FNPW(X,K) ) +FNS1 (K) *FNF2 (FNPW (X, K) ) +FNS2 (K) *FNF3 (FNPW(X, K) ) +FNS3 (K) *FNF4 (FNPW(X, K) )
160 M$=""

170 FOR K=0 TO 3
180 FOR X=0 TO 3

190 I=FNF (X, K)MOD9:D=FNR (X, K)
200 IF I<0 THEN I=I+9

210 FOR J=1 TO D

220 M$=M$+N$(I)

230 NEXT J

240 NEXT X,K

250 PLAY M$

6. NMporpamMmma «My3bikasbHbIV pepakTop» [22] cnyXnWT ANs nepesofa HOTHOW 3anucu B BykBeHHyl0. [locne 3anycka
NporpaMMbl Ha 3KpaHe pUCyeTCs HOTHbIA CTaH. [10 HeMy MOXKHO nepeMeLllaTb yka3aTesb. YCTaHOBKa HOTbl NPOM3BOAMTCS
HaXKaTWeM Ha KNaBuLLy yrnpaBieHNsa KypcopoMm j Mocne yCTaHOBKMW UCMPaBUTb HOTY HE/b34 (3TO HEJOCTaTOK PefakTopa,
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OHAKO A9 ero yCTPaHeHUS HY)KHO 3HaYUTEeNbHO YCIOXKHUTL Nporpammy). 1o yCTaHOBKM MOXHO nepemellaTb YKa3aTesb
no BepTuKanu. HazeaHne HOTbI ByaeT aBTOMaTMYeCKU (hOPMUPOBATLCA MO NOJIOKEHNIO HA HOTHOM CTaHe. MoXHO npuaaTb
HoTe 6eMofb (3HaK «-») UanM ames (3HaK «+»), @ TakXKe AANTENbHOCTb, 3aflaBaeMyto 0gHOW undpon (1 — uenas, 2 —
NMoNoBMHHaA, 4 — 4eTBepTb, 8 — BOCbMas). ECiM AAnTenbHOCTb He yKa3aHa, To NoApa3yMeBaeTcs YeTBepTb. [lopsanok BBoAa
(puKCMpoBaH:nocse 4JIMTENIbHOCTN BBOAUTL 3HAKMN «-» U «+» Heslb34.

Moka knasuwa ﬂ HE HaXXaTa, MOXXHO C6pOCI/ITb ONTENbHOCTb U 3HAKU «-» N «+», CABUHYB YKa3aTeNlb N0 BEPTUKAIN.
I'IporpaMMa 3aKaH4Y1MBaeT CBOIO pa60Ty rmocsie HaXkaTna Ha Knasuwy Bsop ﬂﬂl, MY3blKa UCMNOJIHAETCA, a Ha 3KpPaH BblAaéTCH
6yKBeHHaﬂ 3anncb menogunn.

B maccnee N$ cchopMupoBaHbl TPOWKM CUMBOJIOB:OKTaBa M HoTa oT 03C po 05B (cTpokn 40-120). HOTHbIN CTaH pucyeTcs B
cTpokax 160-180. Menoauns HakanamBaeTcs B nepemMeHHon M$. 3annCb KOHKPETHON HOTbI co38aéTca B nepemeHHon W$.
Ons obecneyveHns goctato4Horo obbEma namaTy Nog CTPOKM NCMob30BaH onepaTop CLEAR.

B cTpoke 210 B nepeMeHHyto F$ nocTynaeT CMMBOJS Ha)kaTol KnaBuwm. Ecnm Bbiin HaXkaTbl BEPTUKAbHbIE CTPENKN, TO
nepemeHHon W$ npucBamBaeTCs HavalbHOE 3Ha4YeHune, 3afatouee HOTy (cTpoku 230-240).

Mpun yCTaHOBKE 3HAKOB «-», «+» N OJUTENLHOCTN NCNONb3YIOTCA Npu3Haky P1 n P2. Ecam P1=0, 3HaKN «-» 1N «+» eLlé He
CTaBWJINCb, N UX MOXHO CTaBWUTb (cTpoka 250). Ecin P2=0, onnTenbHOCTL elé He yKa3sbiBanach (CTpoka 260).
064-06.bas

llo64-06.bas

NEW

0Ok

10 "% %% % [OAroTOBKa * * % %

20 CLEAR 600

30 OPEN "GRP:" AS #1
40 DATA C,D,E,F,G,A,B
50 DIM N$(20)

60 FOR I=0 TO 2

70 FOR J=0 TO 6

80 READ A$

90 N$ (I*7+3)="0"+STR$ (I+3)+A$
100 NEXT J

110 RESTORE

120 NEXT I

130 SCREEN 2,0

140 SPRITE$(0)=CHR$(192)+CHR$(192)

150 M$="":X=S:Y=118:K=7:W$=N$ (K)

160 FOR I=0 TO 4

170 LINE(O,104-1I*16)-(255,104-1*16)

180 NEXT I

190 PUT SPRITE 0, (X,Y),,0

200 "% %k % [NepemelleHne Kypcopa * % x*

210 F$=INPUT$(1)

220 IF X>250 GOTO 370

230 IFASC(F$)=30ANDK<20OTHENY=Y-8:K=K+1:W$=N$(K) :P1=0:P2=0:G0TO 190
240 IFASC(F$)=31ANDK>OTHENY=Y+8:K=K-1:P2=0:W$=N$(K) :P1=0:G0TO 190
250 IF(F$="+"ORF$="-")ANDP1=0ANDP2=0 THEN W$=W$+F$:P1=1:GOTO 210
260 IFVAL(F$)<>0ANDP2=0THENW$=W$+F$:P2=1:G0OTO 210

270 IF ASC(F$)=28 THEN 290

280 IF ASC(F$)=13 GOTO 370 ELSE 210

290 "}k %% YCTaHOBKA HOTbI * % % %

300 PSET(X,Y-4),4

310 PRINT #1,"2»"

320 P1=0:P2=0

330 X=X+8:M$=M$+W$+" "

340 PLAY W$:W$=N$ (K)

350 GOTO 190

360 "% %% % OKOHYaHMe paboThl * % % x

370 PLAY M$

380 SCREEN 0

390 PRINT M$

400 END

25/27


http://sysadminmosaic.ru/_media/msx/basic_programming_guide/examples/064-06.bas
http://sysadminmosaic.ru/wmsx/?DISK_FILES=/_media/msx/basic_dialogue_programming_language/examples/064-06.bas&BASIC_RUN=064-06.bas&FAST_BOOT
http://sysadminmosaic.ru/wmsx/?DISK_FILES=/_media/msx/basic_dialogue_programming_language/examples/064-06.bas&BASIC_RUN=064-06.bas&FAST_BOOT

...B 3aKJl04eHNe JaHHOW rnaBbl MpUBELEM BeCbMa MoJsie3Hyto Tabauuy:

OkTaBa Ha3BaHue HOTbI u eé HoMep B koMaHae N
C |C#|D |D#|E |F |[F# |G |G#|A |A#|B
! — |1 |2 (3 |4 |5 |6 |7 |8 |9 |10 |11
C |C#|D |D#|E |F |F# |G |G#|A |A#|B
2 12 (13 (14|15 (16|17 |18 (19|20 |21 |22 |23
C |C#|D |D#|E |F |[F# |G |G#|A |A#|B
3 24 |25 | 26|27 |28|29|30 (31|32 |33|34 |35
C |C#|D |D#|E |F |F# |G |G#|A |A#|B
4 36 |37 | 38|39 |40 (41 |42 |43 |44 |45 |46 |47
C |C#|D |D#|E |F |F#|G |G#|A |A#|B
> 48 |49 |50 |51 |52 (53|54 |55|56 |57 |58 |59
C |C#|D |D#|E |F |F#|G |G#|A |A#|B
6 60 (61 |62 |63 |64 |65|66 67|68 69|70 |71
C |C#|D |D#|E |F |F#|G |G#|A |A#|B
7 72 (73 |74 |75 |76 |77 |78 |79 |80 | 81|82 |83
C |C#|D |D#|E |F |F#|G |G#|A |A#|B
8 84 (85 86|87 |88|89(90 (91|92 |93 |94 |95
9 C
96

AVUCK c npuMepamMm

3arpy3nTb 0bpas gucka

.OTKprTb onck B WebMSX

1)

[92], [93] (cTp. 107 Figure 7.2 Sound envelopes), [94] (Figure 5.8 Setting the wave forms of the envelopes)
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