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A. D. Camoxbanrob

AHHOTaUuA

Ha BcemupHoit KoHpepeHumm KOHECKO no obpasosaHuio B
061aCTV KYNbTYPbI N UCKYCCTB CHOPMYINMPOBAH KYPC Ha UH-
TerpaLmio npoLeccos oby4yeHUs Mysbike U MHGOPMaLMOH-
HbIM TexHonornam. PesepanbHble rocyaapCcTBEHHbIE 06pa-
30BaTesIbHble CTaHAAPTbl OCHOBHOrO 06Lero, cpeaHero
npodeccroHaNbHOrO M BbICLLETrO YPOBHEN 06pa3oBaHuUA Co-
AepKaT TpeboBaHMA K paboumm nporpammam  AucLm-
nanHbl « MHPOpMaTUKa», KOTopble ABAAKOTCA 06WMMM ans
Bcex npodunen noarotosku. Llesb nccnegosaHus — coctas-
NleHne MeToZmMYecKol paspaboTku No aganTaummu paboumx
nporpamm no MHdopmaTuKe K TpebosaHuAam obpaszoBsa-
Te/IbHbIX MPOrPaMm B My3blKaslbHbIX y4eOHbIX 3aBeAeHUAX.
B paboTe NpuMeHANCs TaKoW BeAyLMii TEOPETUYECKUIA Me-
TOZ, KaK aHa/sv3 nejarorMyeckon nutepaTypbl, HOpMa-
TUBHO-NPABOBbIX JOKYMEHTOB B chepe obpa3oBaHUA, Tex-
HWYECKOW AOKYMEHTALMM NPOrpaMmMHbIX NpPoayKToB. Mpo-
QHANM3MPOBAH MeAarorMyeckuin onbIT B3aMMHOro obora-
LLeHMA 3HAHMAMMW U HABbIKAMW NPU COBMECTHOM U3Yy4YEHUU
WH}KEHEPHBIX U My3blKa/ibHbIX NpeameToB. PaccmoTpeHbl
CyLLecTBYOLWME A3bIKM NPOrpaMMMPOBaHUA, NPOBEAEHO
CPaBHEHME X TEXHOIOTMYECKUX XapaKTEPUCTUK U CTEMEHU
AOCTYMHOCTU AN opraHM3aumm ydebHoro npouecca. Msy-
YeH OMbIT NPUMEHEHWA Pa3/IMYHDBIX Cpes, Pa3paboTKM My3bl-
KaZIbHOTO KOHTEHTa, BblAeNEeHbl UX AOCTOMHCTBA U Heno-
cTaTku. MccnepoBaHbl AOKyMeHTbl PTOC, 1 cocTaBneHa Tab-
Mmua pacnpeaeneHusa tem «MHGOPMATUKM» NO YPOBHAM
06pa3oBaHuA: 8-9-e knaccbl, 10-11-e Knaccbl 1 Kypcbl cre-
umanbHoro npodeccMoHanbHoro 06pasoBaHuUA, Kypchbl Bbic-
wero ob6pasoBaHmsA. PesybTaTom MccaesoBaHuA CTan naaH
MOAMPUKALMM OCHOBHBIX Pa3fenoB AUCLMNAUHBL: «O6-
LMe cBeAieHMA O A3bIKe NPOrpaMmmnpoBanHma MNMuToH», «Op-
raHuW3sauma BBOAA W BblBOAA AaHHbIX», «[porpammunposa-
HUE NIMHENHbIX anroputMoBs», «lMporpammunpoBaHme pas-
BETB/AOLWMXCA aITOPUTMOBY, «lporpammmnpoBaHme UmK-
noB», «OgHOMepHble MaccuBbI» U apyrie. TeopeTnyeckas
3HAaYMMOCTb UCCNef0BaHUA COCTOUT B MOCTPOEHWUW anro-
PUTMUYECKN U TEXHOIOTMYECKM CBA3AHHDbIX C MPOrpammu-
POBaHMEM 3MEKTPOHHOM My3bIKM TEMATUYECKMX 3aHATUM
no uHpopmaTtuke. MpakTnyeckas 3HAYMMOCTb UCCNENOBA-
HWMA NPOAEMOHCTPUPOBAHA Ha NpMMepe NPUMEHeHUA pas-
paboTaHHOM aBTOPOM CreumanbHOM BUBANOTEKM DYHKLNNA,
KOTOpas No3BO/AET 06y4aloLWMMCA COCTaBAATb NPOrPamMmMbl
Ha A3blke MNUTOH Ha 6onee BbICOKOM, a cnegoBaTenbHo, 60-
Nee JOCTYNHOM ypoBHe. B paboTe npeacTaBneHbl pesyb-
TaTbl anpobaumm aBTopcKoi meToamkm B FBMOY r. MocKsbl
«AKagemus axkasa» (OCHOBHOe obLee 1 cpesHee npodec-
CMOHasIbHOE My3blKanbHOe 0bpasoBaHue).

KnioueBble cnoBa

MHOGOPMaTMKA, MPOrPaMMUPOBAHME, INEKTPOHHAsA My-
3blKa, My3blKanbHoe o6pa3oBaHue, obpasoBaTesibHasn
[AeATeIbHOCTb

bnaropgapHocTu

ABTOp BblpaxkaeT 6narogapHocTb goueHty MITY um.
H. 3. BaymaHa M. B. BuHorpagoBo# 1 3aBeaytoLLei yyeb-
HoM u4actbto TBMOY r. MockBbl «AKafemua [Arkasa»
M. A. CmonaKkoBoOM 3a meToauyeckoe obecneyeHue npwm
NnoAroToBKe Kypca u CTaTby.

Abstract

The UNESCO World Conference on Arts and Culture Edu-
cation formulates a course on integrating the processes
of teaching music and information technology. The Fed-
eral state educational standards of basic general, second-
ary vocational and higher education levels contain re-
quirements for work programs of the discipline "Infor-
matics", which are common to all training profiles. The
aim of the study is to compile a methodological guide-
book for the adaptation of computer science work pro-
grams to the requirements of educational programs in
music educational institutions. The work used such lead-
ing theoretical methods as the analysis of pedagogical lit-
erature, normative legal documents in the field of educa-
tion, and technical documentation of software products.
The pedagogical experience of mutual enrichment of
knowledge and skills in the joint study of engineering and
musical subjects is analyzed. The existing programming
languages are examined, their technological characteris-
tics and the degree of suitability for the organization of
the educational process are compared. The experience of
using various environments for music content develop-
ment has been studied, their advantages and disad-
vantages have been highlighted. The documents of the
Federal State Educational Standard have been studied
and a table of the distribution of topics of "Informatics"
by education levels has been compiled: grades 8-9,
grades 10-11 and courses of special vocational education,
courses of higher education. The research resulted in a
modification plan for the main sections of the discipline:
“General information about the Python programming
language”, “Organization of data input and output”, “Pro-
gramming linear algorithms”, “Programming branching
algorithms”, “Programming loops”, “One-dimensional ar-
rays” and others. The theoretical significance of the re-
search consists in the construction of algorithmically and
technologically related thematic computer science clas-
ses for electronic music programming. The practical sig-
nificance of the study is demonstrated by the example of
the use of a special library of functions developed by the
author, which allows students to create programs in Py-
thon at a higher, and therefore more accessible level. The
paper presents the results of testing the author's meth-
odology in the Moscow educational institution "Academy
of Jazz" (basic general and secondary professional musi-
cal education).
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computer science, programming, electronic music, mu-
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BBenenme / Introduction

B despasie 2024 roma Ha Beemmpro kordepenr FOHECKO no o6pasosanmio B 00s1a-
CTV KYJIBTYPBI M ICKYCCTB ObUTa ITPVHSITA MTOrOBasl PE30JIIOLINSL, TIOCBSIIIEHHAas! ITpo0JieMaM Vic-
TTOJTb30BaHVS IMPPOBBIX TEXHOIOTMI M VICKYCCTBEHHOTO VMHTeJUIEKTa B cdepe IToymxXyIoxKe-
CTBEHHOVI ITO[ITOTOBKVI ITIKOJIBHVIKOB ¥ CTY[IEHTOB, B KOTOPOVI OIIPeIeJIeHO, UTO «IIV(PPOBBIE
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IpeoOpasoBaHIs IPOIOJDKAIOT PaIVKaIbHO MEHATD HaIIV MOV OOydeHIs, ITperoIaBaHus,
TBOPYECKOV! JIesITeJIbHOCTY, 001IeHs 11 paboThl BO Beex oO1riecTsax» [1]. PassuBas Pamounyio
pOorpaMMy IO pasBUTIO Iefarorimdeckon gedarernbHocTy, VcrormmrermsHbi coseT FOHECKO
MIOBTOPHO IIpM3BaJl TOCYAapcTBa-WIEHBI «IlepecMOTpeTh MOAXoH, K 00pa3oBaHMIO B OOJIacTu
KyJIBTYPBI ¥ VICKYCCTB C LIJIBIO y4eTa COBpEMEeHHBIX TOCTVDKEHWVA V1 VICTIOJIb30BaH s BO3MOYKHO-
CTeVl, CBSI3aHHBIX C Pa3sBUTVIEM IIMIPPOBBIX TEXHOIOT I [2].

ViccniemoBanms Benyiero Hayunoro corpyaauka @I'bHY «VMuctuTyT crparernm pas-
BUTHS oOpasosaHms» V. M. KpaciipH1KOBa moKasasm, 9To «COBpeMeHHOe COCTOSIHVE MY-
3bIKQJIBHOTO 00pa30BaHNs B OTeYeCTBEHHOVI IIIKOJIe Helb3s IIPM3HATh BIIOJIHE 0JIaromnosyd-
HbIM» [3]. Kpariae HeraTBHO BIMSIOT Ha 3P PEeKTUBHOCTD yueOHBIX IIPOLIeCCOB, BO-IIEPBBIX,
cs1abast cBSA3b MeX/y OCBavBaeMbIMM 3HAHMSIMM 10 OOIleoOpa3oBaTeIbHBIM IIpeaMeTaM 1
MY3bIKQJIBHOV JIeTeJIbHOCTBIO, BO-BTOPBIX, IleflaroraMi HeJJOCTaTOYHO yiesieTcsl BHVMa-
HVI IV POBBIM TeXHOJIOIMSAM, KOPPEKTHOCTH VX MCIIOJIb30BaHI.

B rocymapcreennon mporpamme Poccuiickont @enepanym «Pa3sutiie obpazoBaHms»
IIepevlCcIIeHbl CTpaTerndecKyie HalyIOHaIbHbIe IIPYOPUTETHI ITOJINTYIKY B cdpepe oOpa3oBa-
HVIsI, Cpey KOTOPBIX 3aIlicaHo «dopMrpoBaHe 3P dPeKTUBHOV CICTeMBI BbISIBIIeHVIs, IO/ -
JAepKKI M Ppa3BUTHS CIIOCOOHOCTeV M TaJIaHTOB y [eTell M MOJIOAEeXM, OCHOBAaHHOW Ha
MPUHIIAIIAX CIPaBeJIMBOCTY, BCeOOIITHOCTY ¥ HaIpaBIeHHOV Ha caMooIIpefielieHue U
npodeccoHaIBHYI0 OpMEHTalIMIO Becex oOydatormmxcsi» [4]. JlocTikeHme IOCTaB/IeHHBIX B
3TOM JIOKYMeHTe 11eJIell, 10 MHEHWIO aBTOPa, BO3MOXXHO TOJIBKO TPV [Ty OOKOV MHTerpalmnm
o0rreoOpasoBaTeIbHBIX M TPOdECCIOHATIBHBIX O0YYaOMIVIX TPaeKTOPWL. B merrsax moBbI-
IIIeHsI Ka4eCTBa ITOATOTOBKYI MOJIOIBIX MY3bIKAaHTOB pa3paboTaH IPUMHIIMIVAIEHO HOBBIN
IUIaH 3aHATVUN 10 IpenMety «VHdopmarnka», couerarommy TpeboBaHms (erepaTbHbIX
roCyAapCTBeHHBIX 00pa3oBareIbHbIX cTaHAapToB (PI'OC) 1 MaTepmasibl Kypca 3JieMeHTap-
HOVI TEOPUV MY3BIKIA.

O0630p nureparypsl / Literature review

Binganme mporpamMmumposaHus 1 MHPOPMaTHKM Ha pasBUTHE M300peTaTeIbcKoro
TUIA MBIIUIEHNST ¥ TBOPYECKMX CIIOCOOHOCTeV W3y4eHO B paboTe IIperiomasaTesiet
OI'AOY BO «CepacTononbcknii rocyfgapcrseHHbin yHusepcurer» H. B. Ilerpenxo m
B.JI. JIyunHa, rae ompesesieHbl «OCHOBHBIE CIIOCOOHOCTM, depe3 KOTOpPBIe IIPOSIBIISAeTCs
n3o0peTaTesIbcKOe MbIIIUIeHVe B [IOBCeHEBHO JIesTeJIbHOCTY, IJIaBHBIM 0Opa3oM 3TO Ta-
KVe VHTeJUIeKTyaJIbHble YMeHM, KaK aHa/Iu3 U OlleHKa MH(OopMalny, HaBbIK aKTyaIn3a-
LI aJITOPUTMOB MCCIIeIOBaHM, HaBbIK SKCTPaIOJIAIUN ¥ MHTePIOJIAIUN JaHHBIX, YMe-
HVe [leJIaTh HayYHO 000CHOBaHHBIV IIPOrHO3» [5]. OTMedeHO, YTO Ha yCIieBaeMOCTh CTY/ IeH-
TOB 110 VICIIUIUIMHAM eCTeCTBeHHO-Hay4YHOroO IVKIIa 3HaYUTeIbHOe IT0JIOXUTeJIbHOe BIIV-
sHVe OKa3bIBAIOT YMeHIe OPpMeHTUPOBaThCs B MH(OPMAIMIOHHBIX B3aMIMOCBSI3IX OKpPYKa-
IOITIeT0 MVpa, 3HaHMS B 00s1acTi paboThI ¢ MHPOPMAIIMeN 1 HaBbIKM, [TO3BOJISIOIIE TIPU-
MEHSITh B 00y4eHMV KOMIUIEKCHI pa3/INYHBIX COBPeMEHHBIX TeXHIYECKIX CPefiCTB.

Uccnienosarenu yausepcuteTa baberta - bovisiu (Pymemanea) M. BanyT, V1. Anbyiecky
v IperiofgasaTeslb HarimoHarbHOV My3bIKaIbHOM akagemuyt mMveHn ['eopre Jumer C. AHka
Ha IPaKTHKe IPOAeMOHCTPUPOBAIIN, KaK «TBOpUeCKOe MBIIIIIeHVe IIPOo0yKaaeTcs ¢ IIOMO-
IIBI0 y4eOHOV ITpOorpaMMBI 110 MY3bIKJIBHOMY IPOrpaMMIPOBaHUIO» U 3aKpeIUIseTcs B
Ipollecce MeXIVCIUIUIMHAPHOW JesaTelIbHOCTM [6]. VIMITpoBusamus ayayomaTepuaioB
IIPVBHOCUT KPeaTUBHOCTD B yueOHYIO IIpOrpaMMy, pa3BuUBaeT HaBbIKV MBIIIUIEHNS, a IIpU
VICITOJIb30BaHMM LIMQPPOBBIX TEXHOJIOTUI TaKKe pasBuBaeTcsd LMdpoBasi KOMIIETEHTHOCTb.
CoszpgaHHBI ayanoLMdpPOBOl KOHTEHT SIBJIIeTcs KOHEUHBIM IIPOAYKTOM TBOPUYECKOIo
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MBIIIUIeHNsI oOy4JaroIierocs. Yuuresst MOIyT, Cpe[iy IIpoYero, olleHnBaTh yJalllixcs Ha oc-
HOBe KpeaTMBHOCTV, ITPOSIBJICHHOVI ITpV BBIIIOJIHEHWUM 3adaHusA. KpeaTnBHOCTB, IO MHe-
Huio b. Mropxesia, ycreliHo oxBaTbeIBaeT aclleKT 3HaHUM B 00IacTV My3bIKU U ITPOTpaMMM-
poBaHMsg Ha ypoBHe Mini-C («TpaHcdopmMaIioHHOe oOydeHme», BKIIOUAIOIIee «INd-
HOCTHO 3Ha4VMble MHTEePIIpeTaIVy IIepeXXBaHNI, TEVICTBU VI IIPO3PEHMIT») TICVIXOIIOT Y-
veckovt monerin Kaydmana n bererro [7], B KoTOpOTI JTMUHOE TBOPYECTBO BO3ITIABIISIET ITPO-
11eCC BeYHOIO ABVDKeHWs], CO3IaHVIsl JIMYHBIX SHAHWU.

M. banyT 1 V1. Anbyecky mposesy oTeIbHOe MccileloBaHMe, IOCBsIeHHOe PopMu-
POBaHWIO MHIYKTUBHOVI CTpaTerny o0ydeHusl, C IIOMOIIbIO KOTOPOVI OCBaMBalOTCsl KOHIIeII-
LWV TEOPUY MY3BIKM BMeCTe C ITPaKTUYeCKVMM 3aHATVISIMMU 110 VX ITIPVIMEHEHUIO B KOMITb-
IOTepHOM ITpOrpaMMMpPOBaHUN. YUeHUKM Hpeobpa3oBajivi HapTUTYPhl IIPOU3BEIeHNUI 113
KYJIBTY pPHOT'O Hac/lefyis U JIeTCKOro perlepTyapa B M@ poBble ayAMOIPOAYKThI C IIOMOIIBIO
npuioxeHv Sonic Pi. Xoporime pe3ysibTaThl, IOy YeHHBIe YYalIMICS IT0CJIe ITPOXOoXK/Ie-
HVISI TECTOB, II0OKa3bIBAIOT, UTO CO3/IaHVe L(POBOV My3bIKN C IIOMOIIBIO TPUKJIAJHBIX ITPO-
rpaMM BO3MOXKHO KaK y4dall[IMICs CTapIlINX, TaK ¥ Ha4aJIbHbIX KJ1accoB [8].

[TpymeHuTeNIBHO K ITpodpeccroHaIbHOV MOATOTOBKe OYIIyIIMX My3bIKaHTOB JTaHHas
TeMa npopospkeHa B craTthe A. K. Ycenosa n A. A. KycanHoBa, B KOTOpOVI paccMOTpeHa ITpo-
Gr1ema popmIpoBaHVIs My3bIKaJIbHO-KOMIIBIOTEPHBIX 3HAHWVI, YMEHU 11 HaBbIKOB CTY/IeH-
TOB B IIPOIIeCCe TBOPUYECKOM fedaTesIbHOCTH. 110 MHeHVIO ydeHbIX, MporpaMMUpPOBaHe «MU-
HYCOBOK» ¥ JaJIbHeVIIIIee My3ULIVIpOBaHNe C aKKOMIIaHEMEeHTOM ITOMOTarOT BBITOJIHUTE CJIe-
AyIOIIye 3aa4it: 3aKpeIUIeHe IIPYOoOpeTeHHBIX BO BpeMsl IPaKTIYIeCKVIX 3aHATUI 3HAHU
VI HaBBIKOB, yJIy4IlIeHVie My3bIKJIBHOTO BKYCa, pa3BUTHe CJIyXa M 9yBCcTBa pUTMa, padoTa Hal
VICTIOJTHUTEJILCKOV IMCHMUIUIVHMPOBAHHOCTBIO, TIOBBIIIIEHNe YPOBHS BHUMaHM, cOOIIoze-
HVie YeTKOCTY U TOYHOCTH B 00JIacT pUTMa, TeMIIa, IITPUXOB, IMHAMUKM 1 T. 1. [9]

CorpynHukm ydyeOHO-MeTOM4UecKon j1aboparopum «Mys3pIKaIbHO-KOMITbIOTEpHBIE
texHosiorn» (MKT) ®I'BOY BO «Poccuvickuit rocygapcTBeHHBIN ITeJaroriMiecKuil yHU-
BepcuteT M. A. V1. I'epriera» V. b. TopOyrosa n B. 1O. Maspusa nccnenoBaiyt ipo0OieMsl
PasHOCTOPOHHEIO0 TBOPYECKOTO PasBUTHA COBPEMEHHBIX MOPOCTKOB VI POJIb MY3BIKU B
3TOM IIpoliecce. ABTOPBI TIOKa3bIBAIOT, YTO «MY3BIKa, SIBJISISICH aOCTPAaKTHO-UyBCTBEHHBIM
VICKyCCTBOM, CITOCOOHa Hanbosiee akTMBHBIM 00pa3oM BIIMSATH Ha pas/IuHble SMOIIMIOHAIIb-
Hble M 3CTeTWYecKre CTOPOHBI pa3BuUTHs jimaHocTU Ttogpoctka. Coppemennnsie MKT co-
34al0T IPEeAIIOChUIKM I pa3paboTKM IIPOIYKTMBHBIX (POPM B3aMMOIEVICTBUS TBOpUe-
CKOro IIOTeHIIVasla, CoAepKallerocs B My3bIKaJIbHOM HaCJIeAnN, Y BOSMOXKHOCTEV TBOpYe-
CKOV [IesITeJIbHOCTY, OOYCJIOBJIEHHBIX COBPEMEHHBIM 3TalloM pasBUTHUS TOUHBIX HayK,
BKJIIOYasl pa3/IMuHble HallpaBJleHMs JesTeJIbHOCTH CHelaIICTOB B 00J1acTy IIporpaMMu-
posanus» [10]. B pesysibraTe mmpoBeeHHBIX B J1JabOpaTOpUM MCCIIeloBaHM cpopMImpoBa-
JIach HOBas Ileflarornmdeckas Mofellb, OPMEeHTMPOBaHHAas Ha pasBUTHE TBOPYECKOIO IIOTeH-
yajia IIOAPOCTKOB, 3aHMMAKOIINXCS TOUHBIMY HayKaMi U IIpOrpaMMMpPOBaHMeM B IIpO-
11ecce 0OyueHMs My3bIKe. BbiziesieHbI cileyrolye TOUKI pocTa KpeaTUBHBIX CLIOCOOHOCTeT:
TBOpUYecKas acCOIMaTUBHOCTb, TMOKOCTh MBIIIUIEHNS, CAMOCTOATEIbHOCTD B IIPUHSATUN Pe-
IIeHnV, JopaboTKa JeTaiell C I1eJIbI0 COBEpIIeHCTBOBaHNM: IepBOHAYaIbHOIO 3aMbICIa,
BKJIFOUYeHVIe HOBBIX 3HaHMV VI yMeHwnL. [1o MHeHMIo mccieroBaresieri, CoBpeMeHHbIe My3bl-
KaJIbHO-KOMITBIOTepHBIe TeXHOJIOTMV O0ecIIeurBaroT MeXITpeIMeTHbIe CBA3M, C OJHOVI CTO-
POHBI, MeX1y KOMITO3UILIVIEeVI, ICTIOJIHUTEILCTBOM, VICCIIeOBAHVIEM MY3bIKV, My 3bIKaJIbHOVL
I1e/JaroTVIKOVI U, C PYTOV CTOPOHBL, MeX]1y MaTeMaTVKOVI, MTHPOPMaTUKOV, PU3NKOVL, ApY-
rviMu oOIIeoOpa3oBaTeIbHBIMY AVCHVIUIMHAMI.
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Wccnenosarern 3 yHusepcutera Typky (Puwsnnms) JI. Camymm, P. Camrca m
C. Dpxkn oOpaTw BHMMaHVe Ha TO, YTO TeOPVsI MY3bIKV COAEPXKUT JIOTMYecKre CTPYK-
TypPbl, KOTOpble BO MHOIOM IOXOX! Ha IporpaMMHBIN Kof. OumdpoBKa My3bIKaJIbHOIO
ponsBefeHns TpeOyeT OT COBpeMeHHBIX KOMIIO3UTOPOB I'PaMOTHOIO VCIIOJIb30BaHM VH-
CTPYMEHTOB [IJIs1 CO34aHMs L POBOV MY3BbIKM U CBI3aHHBIX ¢ HYMM TeXHOJIormsMI. AHa-
JIVI3 CXOZICTB M Pas3IMUMiL MeX1y MBICJINTeJIbHBIMY ITpOlleccaMyl CO3qaHMs IIPOrPaMMHOIO
obecrieueHvIs 11 COYMHEHMSI My3bIKI ITOKa3aJl, UTO IOC/Ie[IHMe 00IagaloT IOTeHIIMaIoM I
oOydeHMs CIIeAyOIIVIM HaBbIKaM MBIIIUIEH NS, IIPUCYTCTBYIOMIVIM B 00pa3oBaTeJIbHBIX IIPO-
rpaMMax YHVBepCUTeTa: MOAyJIbHOCTb, LIVIKJIb, YCJIOBHBIE OllepaTOPhL, CTPYKTY PBI IaHHBIX,
BBOJI/ BBIBOJI U CUICTEMHOe ITpoeKTupoBaHme. KpoMe Toro, MMu ObUIi 0OHapy KeHBI «HesB-
Hble IIperMYyIIlecTBa O0y4eHIsI CTyJeHTOB B IUIaHe IIOBBIIIIeHs YPOBHS TeXHUYeCKIX 3Ha-
HVIVI, HABBIKOB COTPYAHMYECTBA U IM3aTHePCKOTo MbIIuIeHMs» [11].

SImoHcKas MeTonMKa OOydeHMs IMPOrpaMMMPOBAHUIO B MY3bIKQJIBHOW IIIKOJIE OIIV-
caHa B craThe A. 'aszano [12]. B Het BbliesIeHbI OT/E/IbHBIE TUIIBI MBIIIUIEHVIS YUAIIVIXCH:
«IIpOrPaMMVCTCKUII» W «MY3bIKaJIbHBI». [lepBbIlt xapakTepusyeTcs HamaneM PUKCUpo-
BaHHOW 11eJI o6yquV1$1, a BTOpou - I'MOKMM IIOIXOIOM K KOMITO3UTOPCKOVI 1€ TeJTBHOCTY
C pe3yJIbTaTaMy, He OTBEYAIOIIVIMI YeTKIM (POpMasTbHBIM TpeOoBaHmsM. [IpoTmBopeunts
MeXIy 3TVIMM TUIIAMW SIBJISIOTCS IIPUYMHOM IIpo0sIeM, BOZHUKAOIIVIX IIPY OCBOEHW VH-
dopMaTUKM My3bIKaHTaMM M MY3bIKM IIPOrpaMMMCTaMM, YTO IOPOXIAeT AMCKYCCUM O
HeOoOXOAMMOCTH pa3pabOoTKIM HOBBIX ITeJarorMuecKiX CTpaTeri.

PaccmarpuBasi mpoliecc MporpaMMMpOBaHMsl KaK B3aMMOEVICTBIE YesloBeKa M Tex-
HuKY, npenonasaTtest GPI'BOY BO «lllagpuHcknit rocygapcTBeHHBIN IejarOrvuecKmil YHI-
BepcureT» B. FO. Ilumporos u E. V1. Ilonoa BeImevin aJlrTOPUTMIUYECKUI ¥ TEXHOJIOTYe-
CKMVI aCIIeKTHI IIPOTpaMMIPOBaHIs 1 000CHOBAIIV BaKHOCTD YCTAaHOBJIEHVISI OajlaHCca MEXITY
HVIMM B ITpertogaBadvy MHMopMatmku [13]. PekoMeHI0BaHO BEIOpaTh S3BIK IIPOTPAMMIPO-
BaHVIS C BBICOKOVI TEXHOJIOTUECKOVI COCTABJIISIOIIEV], PACCMOTPETDb €ro TEXHOJIOTYecKyie BO3-
MOXKHOCTVL VI OLIEHUTDb JIFTOPUTMIUECKIIe BO3MOXHOCTHM MX peasm3arini. Pasmrams Mexmy
TaKVMU si3bIkaMy, Kak ITackasis, Cu, [TnToH, oTpakaroTcst Ha IPUHIIMIIAX COCTaBJIeHS aJIro-
PUTMOB, CJlefIoBaTeJIbHO, M Ha COfepXKaHMUM y4eOHO-MeTOOMYecKnx MarepuasioB. baranc
MeX]1y aJITOPUTMIYeCKOVI ¥ TeXHOJIOIVYeCcKOV YacTsIMM Ky pca ITporpaMMUPOBaH ITpeyIo-
JKEHO peryJimpoBaTb Ha OCHOBe aJTOPUTMWYECKOV YacTV, WCIOJIb3ysl CIIefylollliie Tpu
YPOBHS M3y4YeHNs: O3HAKOMUTEJIbHBIN (YYallyIXcsl 3HAKOMAT C TeOPeTUIeCK/M OIVICaHVeM
QJITOPUTMA), IEMOHCTPALIVIOHHBIN (M3y4eHle IIPOrpaMMHOrO Kofa ¥ IIOKa3 ero paboThl),
HPUKJIaIHO (pellleHrie KOHKPeTHBIX 3ajay C MCIIOIb30BaHeM U3YUeHHOTO ajlrTOPUTMa).

Yuensie kadpenps! «LIndposrre TexHOTOTMI 00padoTKM HaHHbIX» VIKE PTY MIPDA
A. J1. ®opmrakos, V. [1. Kotuseser, V1. A. ViBaHoBa 11poBesivi CpaBHUTEIIbHBIV aHaIN3 TaKMX
A3BIKOB IIPOrpaMMMPOBaHs, VCIIOJIb3YeMBbIX Il paOOTBI ¢ MY3BIKOV M MY3bIKaJIbHBIMI
camriamy, Kak SuperCollider, CSound, Sporth, ChucK. Ha ocHoBanMM mipoBezeHHOrO 1IC-
cjlefloBaHMs OBUI CeslaH BBIBOA, YTO «M3 IIepeulCIIeHHBIX S3BIKOB M cpef, pa3paboTKu
Hambostee coppeMeHHBIMI ABIIAI0TCH SuperCollider 1 CSound... Hanbortee mpoctsiM f1st
V3y4ueHus Cpely IpeJcTaBieHHbIX sBjsgeTcs: SuperCollider - Bo MHOrOM Oraromapsi ceoeit
cperme pa3paboOTKM, IIpeNOCTaBIISIONIell IIOMOIIb B M3y4YeHMM s3blKa “Ha xomy”» [14].
Csound >xe mmopoveT 1115 110JIb30BaTesiert 0ojlee BEICOKOTO YPOBHS — Oraromaps pyHKIINO-
HaJIy " CMHTAKCHCYy $I3bIKa MOXXHO CO3[IaBaTh ropasmao Oosiee CJIOXKHBIE B TeXHWYECKOM
IUIaHe My3bIKajIbHble KOHCTpyKIum. [Inatdopma SuperCollider cocronT 13 ayamocepsepa
peaJIbHOrO BpeMeH! ISl aHa/Ili3a M CUHTe3a 3BYKa, ayAuocepsepa C IIOIIep>KKOoN Hapajl-
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JIeJIbHOVI 00pabOTKM CUTHAJIOB IS MHOTOs[IePHBIX IIPOLIeCCOPOB, 3bIKa IIpOrpaMMIpOBa-
HuA Sclang (MHTepIipeTaTop) M Cpedbl paspabOTKM CO BCTPOEHHOW CUCTEMOVI ITOMOIIIN.
SI3pIK TporpammupoBaHus Sclang cuHTakcuecky noxox Ha si3bIk C. [Dmardopma Csound
COCTOUT M3 KOMIWWISTOPA U Cpedrl paspaboTkm. /11 HanvcaHVsE My3bIKV HEOOXOIMMO CO-
ctaBuUTh XML-cKpunT v 3arpy3uTs ero Ay HpourpeiBanmsa. MeTomydeckyie MaTepualbl C-
cTeMaTn3MpoBaHEbI B padore M. KoyTcommyaarmica [15].

B noxnane «Posib mporpaMMupoBaHus B MY3bIKaJIbHOV MHIYCTPUW» VICCIIeoBaTesIen
A.T. I'epacumoson, /1. C. Bunorpagosa n3 YyBalickoro rocygapcTBeHHOTO Ilefiarormde-
ckoro yHusepcuteTa M. V1. fl. SIkosieBa [16] paccMoTpeHBI A3bIKM KOAMPOBaHMS My 3bIKU
IS IIpOrpaMMMPOBaHMs 3JIEKTPOHHBIX YCTPOVICTB IJIs CO3aHMs MHCTPYMeHTaIbHBIX 3BY-
koB: Alda, LC, ChucK, Pd (Pure Data), Delphi, C++. fI3b1k11 KoupoBaHMs IlepeuiciIeHbl 10
BO3PaCTaHMIO YPOBHS CJIOKHOCTY M pasHooOpasms dpyHkimi. C TOUKN 3peHs HaryIsgHO-
CTM pa3pabaTbIiBaeMbIX aJITOPUTMOB OCOOEHHO BbIIesIsgeTcs rpadmdeckas cpefa IporpaM-
Muposaauss Pd, B xoTopom BMecTO HarmmcaHMs TPagWIIOHHOTO TEKCTOBOIO Kofa yda-
IINVICS pa3MelllaeT Ha SKpaHe BUIKeTHI (BM3yasIbHble 00beKThI, 0003Havaromye (pyHKINn
00paboTKM 11 BOCIIPOM3BeeHVs 3ByKa) M JIMHUV CBI3U MEXTY HVIMIAL.

B pabore nefarora gomnosmauresibHOro oopasosanms CITb I'ITHO H. C. AnaHb1Ha BbI-
JleJIeHbl JOCTOMHCTBA MOIYJIIPHOV crucTeMbl 00paboTky My3biku Ableton Live ¢ maTerpu-
POBaHHOVI CpeoVl BU3yaIbHOTO ITpoekTupoBaHms Max [17]. ITpotiecc mporpamMmmupoBaHms
3aKJTI0YaeTcsl B BBIOOpe M HACTPOVIKe OOBEKTOB, VCIIOIHSIOMIVX (PYyHKIIMV TeHepalun
3ByKa, SMYJISIINI MY3bIK&JIBHOIO OOOPYIOBaHMS, CO30aHMs ayano3dPdeKTOB, 1 CoemHe-
HVIS VIX BUPTyaIbHbIMM IIpoBogaMi. Cepbe3HbIM IIPeVMYIIecCTBOM JaHHOVI CpeIbl SIBJIAeTCs
perysisipHoe OOHOBJIEHMe 1 IIOIIOJIHeHVe 0110 I1MOoTeKN 0ObeKTOB, UTO paclIpseT BO3MOX-
HOCTM MY3bIKaJIBHOTO TBOPYECTBa.

ITepeuriciieHHBIe BBIITIE S3bIKV IIPOIPAMMUPOBAHIS U VIX CPelIbl IIOAXOIAIT I Hallca-
HVIS1 3JIEKTPOHHOVI MY3bIKV, & He [I7IsT 00y YeHsI COCTaBJIEHIIO JITOPUTMOB, IPOLIeTy P M (PyHK-
. g xypca mH@opMaTiky, ocHoBaHHOro Ha PI'OC, Gonee OimskM mpencTaB/IeHHbIE
CTaplLIVM IIperiofiaBaTelieM Bypsdrckoro rocymapcTBeHHOro yHUMBepCcHUTeTa vMeHM [lopxku
bamsaposa H. H. lagpron n crygerTom A. E. KorpKOBOTI MeTOmITMecKas pa3paboTKa v IIpo-
rpaMMHasl peaI3aliyisi BUPTYaJIbHOT'O MY3bIKJIBHOT'O MHCTPYMeHTa (popTeraHo), OCHOBaH-
Hble Ha MIDI-HTepderice (Musical Instrument Digital Interface), koTopsint ocy1riecTssisteT Ko-
AvpoBaHue B 111 poBov popMe MHEPOPMALNI O YaCTOTe 3ByKa, TeMOpe, TOHaJIbHOCTV, TEMIIe,
YPOBHe I'POMKOCTH Y IPYIVX aKyCTUYecKVX IlapaMeTpax ¢ TOYHOVI IIPVBA3KOV BO BpeMeHM
[18]. TexHosIOrMUecKoVl COCTaBIIAIOIIeNl Kypca IIpOrpaMMMPOBaHMs CIIy>KaT MakeT I
BBO/1a/ BBIBOJIa, 00OpabOTKM 1 CMHTe3a JaHHbBIX Java.sound.midi m1 cpera paspaboTkm s Java-
rpoekToB. Tabimila BbICOT HOT (YacTOT) 3alycaHa B 1leJI0YMCiIeHHble MaccuBbl OT [Jo cyO-
KOHTPOKTaBbI 110 [10 60s1b111071 OKTaBBL ['pPOMKOCTB 3ByKa TakKe KOOMPYeTcs 1eJIbIM YMCIIOM B
mmnarnasoHe ot 0 7o 127. B Java-rporpamme cosfaercs oObeKT Ki1acca Synthesizer, ero csorictsa
VIHVIIVIJIV3VIPYIOTCS SHAYeHVIAMY [IepedlCIIeHHBIX ITapaMeTpOB.

B crarbe V1. Jleu [19] omvican yHMKaIbHBIV OIBIT OOyUeHVs MH(OPMaTHKe C IIOMOIIIBIO
MY 3bIKJIBHOTO IIPOrpaMMIPOBaHVI M3BeCTHBIX MEJIOAMVL. Y UeHMKI CeIbMBIX ¥ BOCBMBIX KJTac-
coB B cpezie Scratch 2.0 3SHAKOMVITVICh C OCHOBHBIMY ITOHSTVISIMYL, TaKMMV KaK METOJIBI, TlepeMeH-
Hble, KOMaH/IbI yIIpaBJleHVs, TapaUle/IbHble ITPOLecchl 1 Ap. YuebHble Moy ObUM paspabo-
TaHBI 110 METOAy CHVpPaIbHOTO 0OydeHws], PV KOTOPOM HMKJIMYECKN IIOBBIIIIAeTCS YPOBEeHb
CJIOKHOCTV Habopa 3aga4. Ha 3aHATISX yUeHVKY IPOSIBIIsUI SHTY3Ma3M, M ObUIO MHTEepecHO
VI3ydaTh V1 VICTIOJIb30BaTh IlepeIoBble TexXHOIorvy. MyspIKaylbHOe IIporpaMMyIpoBaHyie IIpUaio
HPpaKTYeCKMVI CMBICII 3y9YeHHBIM TeMaM VI KOHIIETIIVISIM ITpOrpaMMVIPOBaHVS.
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[Mpokoe pacmpocTpaHeHMe B 00pa3oBaTe/IbHBIX YUPEXIEHVIX MOIYUIl S3bIK IIPO-
rpammuposanya [Turon. B cratee [1. A. EnbcykoBa OTMeYeHO, UTO BBITYCKHVIKM IIIKOJI BCe
yarrie BEIOVPAIOT ero Ipy IPOXOXKAeHMN IIPOMeXyTOUHBIX aTTecTalui, ciade EqmHoro rocy-
JapCTBEHHOI'O 3K3aMeHa ¥ ITPOJOJDKAIOT MM II0JIb30BaThCd B BBICIIVIX YUeOHBIX 3aBeIeHVIsIX
[20]. Yuensle Brragmmvipckoro rocy1apcTBeHHOTO YHVBepCUTeTa MMeHM Astekcasapa ['puro-
presrrua 1 Hukormas I'puropresida CrostetoBbix A. A. HastHoBa 11 [1. f1. SIkyOoBmd BeIIETVII
CTleJTyToIIye TIperMyIIiecTBa si3blKa I TTOH ¢ Toukm 3peHvist 00y4yeHvIst IIKOJIBHVKOB U CTYIIeH-
TOB IIPOrPaMMIPOBAHMIO: HU3KUT «IIOPOT BXO[a» (MMHMMaIbHBIe TpeOoBaHMs K HauaIbHO
MIOJITOTOBKe OOYYaloIIerocs); IIOHSATHBIVI CMHTAKCIC; HAIJISITHOCTD V1 KOMIIAaKTHOCTb KOJIa; BO3-
MO>KHOCTB IIpVIMEHeHNsI OObeKTHO OPMEHTVPOBAHHOI'O TIOJIXOA VI JIOCTVDKEHVISI BBICOKOTO
YPOBHS abcTpaKIyy; pasHOOOpasve CTPYKTYp HaHHBIX (CHVICKY, KOPTEXM, CJIOBAPV, MHOXe-
CTBa); oOIIMpHas OMOIMoTeKa BCTPOEHHBIX MOAyJIer 11 pa3padoTok IT-coolriecTs; mommepikka
rpadnaecKoro Kpocc-riatdopmeHHoro mHrepderica [21]. 11 MaTeprabHO-TeXHITIECKOTO
VI IIpOrpaMMHOT0 oDecrieueHys y4eOHOTO IIpoliecca 0COOeHHO BaKeH TOT (PaKT, UTo pa3pado-
TaHbI CBOOOJTHO pacIipocTpaHseMble peay3aliiy si3biKa [ IMTOH 1151 Bcex OMJISIpHBIX OIlepa-
yoHHBIX cucteM: AntbT-JTHyke, Linux, Windows, Mac OS X, FreeBSD, Android, iOS, 6s1aro-
mapsi ueMy oOpa3oBaTeJIbHbIe YIPeXXIeHVsI MOTYT VCIIOIb30BaTh 3TOT S3bIK IIPOrPaMMIPOBa-
HVISI TIPY JTIOOOM yPOBHE TEXHITIECKOTO OCHAIIIeHVIs KITaCCOB MH(OPMAaTIIKIA

Kpome mocTomHCTB s13bIKa, HEOOXOIVIMO VICCTIENIOBATh M ero Hemocratkit. [lorteHT [lepm-
CKOT'O TOCy[IapCTBEHHOTO I'yMaHMTapHoO-TIefarorideckoro yausepcureta E. A. Epemus BbIpa-
311 MHeHIe O HeIOITyCTVIMOCTY 3aMeHbI TPaJIVIIMOHHBIX SI3bIKOB IIporpammuposanms (ITac-
Kastb, Cy, @opTpan 1 Ap.) omHUM si3bIKoM [InToH, IMpoKoe pacipocTpaHeHe KOTOPOro B
ITIKOJIe CBSI3aHO C «yIOOCTBOM BBIIOTHeHVs 3amaavi mpy caade EI'D» [22]. Cokparernie cvH-
TaKCUUeCKVIX KOHCTPYKIIVIV, IO MHEHVIO YUeHOTO, JIIIIAeT YJalliXCs BO3MOKHOCTV IIOCTUTaTh
TeopeT4IecKyIo MH(OPMATIUKY U 3aTPyOHSET IIpolLiecc IIpelofaBaHysl OCHOB ITPOrpaMMIpOBa-
Hyst. Harprivep, ¢ Touku 3peHst MeToIvKy oOydeHst BaXKHBIM He[IOCTaTKOM SBJISI€TCSL OTCYT-
CTBUeE OIVICaHNS IlepeMEHHBIX, B CBSI3V C YeM «He y BCex yJallmxcsi popMmpyeTcs: IIOHVMaHVe
TOT'O, UTO [IJ151 KaK[IOT'0 TUIIa IAHHBIX TpeOyeTcs BbIIeINTh OIlpeie/IeHHbII 00beM IIaMsTI», UTO
HNPVIBOIUT B Oy/yIlieM K CJIOKHOCTSIM yCBOEHVS JIEKIIMOHHOTO MaTeprasla 1o Kypcy «CrcTeMbl
yHpassieHVs1 6azaMy TaHHBIX» Ha CTapIIIX Kypcax OakaIaBpyara 1 CrelyaiTeTa.

CrpemsieHMe MaKCMMaJIBHO COKPATUTD KO IIPOrPaMMBL, C OITHOVI CTOPOHBI, SIBJISIeTCS
TeXHOJIOIMYEeCKMM IIPeMMYIIeCTBOM, HO, C IPYTOVl CTOPOHBI, IIPUBOAUT K TOMY, YTO aJIro-
PUTMBI BETBJIeHVS IPMOOpeTaroT JIMHEeHBIV BIJI, YTO IIPOTUBOPEUNUT pabodrM IIporpam-
MaM IIKOJIBHOTO Kypca MH@opMaTuKy, paspadoranHbM Ha ocHoBaHUM PI'OC. Ilepeunc-
seHHble B pabote E. A. Epemuna [23] TpynHocTr nmpuMeHeHms s3bika [InToH B oOpasosa-
HVV HeOOXOAMMO YUYUTBIBATh IIPU paspaboTKe yueOHO-MeTOOMYecK X MaTepraJioB.

[Ivipoxvie BO3MOXXHOCTM 3TOTO s3bIKa I My3bIKaJIbHOI'O TBOpYecTBa 0OOOIeHbI B
pabote yuensix yuusepcutera HopryactepH (CILIA) M. Xopaa, M. Bect 1 K. PobepTca [24].
3nech HpeficTaB/IeHbl yyeOHble MaTepyasibl II0 My3bIKe ¥ IIpUMepbl Py-IIporpamMm IO Te-
MaM: pUTM U TeMII; BbICOTa 3ByKa, TapMOHWS VI IMICCOHAHC; aKKOPIIbl; TaMMBI, KITIOUN V1 Me-
JIOOWY; IMATOHMYEeCKMe aKKOPHObl M IIOC/Ie0BaTelIbHOCTY aKKOPIOB; IIpeoOpa3zoBaHMe
®ypbe; MomysbHBI cuHTe3 1 1ap. [lo MHeHMIO aBTOpa, ImpecTaBIeHHas MeTOAMKa J10-
CTYIIHA JJIS VICIIOJIB30BaHMs Ha ypoKax MH(OPMaTVKMA B IIIKOJIE.

B yueGHm1Ke M. Miojuiepa [25], pekoMeHI0OBaHHOM CTyAeHTaM, IIpeliofaBaTesIsaM 1 VC-
cJlefoBaTesIsAM, paOOTaroOIIMM B 00IaCTV ayAMOTeXHUKM, MHAOPMATHKM, MyJIbTMeIa 1
MY3BIKOBeZleHMsl, O0beIHeHbI ITy DOK1e TexXHOJIoTMYecKyie 3HaHVs B 0071acTV ITpOoTrpaMMu-
pOBaHM VI MaTeMaTdecKyie OCHOBBI 00pabOoTKI My3bIKI. JlaHHBIN TPy MOKHO PeKOMeH-
J0BaTh [IJIs IpeliojaBaHVs B BBICIIVIX MY3bIKJIbHBIX yUeOHBIX 3aBeeHsIX.
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O0o011ast 137105keHHOE, MOXKHO CAlelIaTh BBIBOJ, O TOM, UTO MOAyJIb «[Iporpammuposa-
HUe» Kypca «VHpopmaTika» J0OJDKeH 00beIHUTD TEXHOJIOTMYecKYIo 0a3y a3bika I1nToH,
TpeOoBaHMsA deepasIbHBIX TOCyJapCTBEHHBIX CTAHIAPTOB K Y4eOHOMY IUIaHYy 1 OCHOBBI
3JIeMeHTapHOVI TEOPU MY 3bIKIL.

Metononornueckas 6a3a ncciaemosanams / Methodological base of the research

CortacHo denepasbHO pabouert IporpaMme OCHOBHOTO 00Iero oOpa3oBaHMS IS
7-9-x KJ1accoB, LIeJVI ¥ 3aa4y M3ydeHVs MHAOPMATHKI Ha 5TOM YPpOBHe 00pa3oBaHIs OIIpe-
AEJISIOT «CTPYKTYPY OCHOBHOI'O CoflepkKaHWs yueOHOro rnpeMeTa B BUfle CJIeyIOIIX YeThbl-
pex TeMaTU4YecKux pasfesioB: IMdpoBas I'PaMOTHOCTE; TeopeTidecKre OCHOBBI MHQOpMa-
TVIKV; aJITOPUTMBI 1 IIpOrpaMMUpOBaHIe; MHAOPMAaIIOHHbIE TeXHOJIOIMN» [26]. 3HaKOMCTBO
C IporpaMMKpoBaHVeM HaudlHaeTcs B BOCBMOM Kilacce. B Imporiecce ocBoeHVIsI IIIKOJIBHOTO
Kypca ydJarmyecsi pro0peTaroT cJleflyoIyie YMeHsE: IIpVIMeHeHVie KOHCTAHT V1 [IepeMeHHBIX
pa3IMYHBIX TUIIOB, VICIIONIb30BaHVe OIlepaTopa IPVCBaVBaHV, BBIIOIHEHNEe apridMeTide-
CKVIX OIIepaluii, BBIIIOJIHEHE OIleparui 6yJ1eBOI71 JIOTVIKI (KOH‘bIOHKLIVISI, OV3BIOHKITNA, VIH-
Bepcyist), cocTaB/IeHne ¥ IIporpaMMUpOoBaHye HeCJIOKHBIX aJIT0PUTMOB 00pabOTKIM UMCIIOBBIX
JaHHBIX C MCTIOIb30BaHMeM IIVKIIOB U BeTBJIeHMIL. [lajiee B IIporpaMMy J00aB/IsSIOTCS M3yde-
HVie TUIIOBBIX aJITOPUTMOB OOpabOTKM UMCIIOBBIX ITOC/IeNOBATeIbHOCTEN VIV OJHOMEePHBIX
YIICJIOBBIX MaCCUBOB, COCTaB/IeHVe BCIIOMOraTe IbHBIX IIOAITPOrpaMM.

B crapmmix x1accax obmeo6pa3oBaTesIbHBIX KO VI MIIAAIIVIX KypcaxX CpeaHMX IIpo-
deccroHaTTBHBIX YUeOHBIX 3aBeIeHNTI YUallyecs TPeHMPYIOTCS MCIIONIb30BaTh B CBOVIX IIPO-
rpamMMax (PyHKITMM ¢ BXOOHBIMM ITapaMeTpaMy ¥ BO3BpalllaeMbIMVI 3HAUEHISIMI, COCTaB-
JIATH JITOPUTMBI 0OpabOTKM UMCIIOBBIX M TEKCTOBBIX JJAaHHBIX, VICIIONIb30BaTh CPEICTBa Tpac-
CUPOBKM Kojla IIpu ero momrarosoM seinoiHeHnn (ITprmepHas pabouast nmporpamma cpef-
Hero ob1tero oopasosanus. VindopmaTtmka. 10-11-e xitaccer) [27].

CTyeHTbI BBICIINX Y4eOHBIX 3aBeIeHNI 3HAKOMSITCS C OCHOBaMM OOBeKTHO OpPMeHTPO-
BaHHOTO ITPOrpaMMIPOBaHs], M3y4daroT Takue ocHoBHble pyHIyIEl OOTT, kak abcrpakis,
VIHKATICYJIAIsL, HacsleqoBaHe 1 momMopdsM. Pearmsaryist HOTHOV 3armicyt ¢ IIpyMeHe-
Hrtem OOIT onmcana B MeTonyaeckoM nocoomm M. [Tpoertbyma n V1. dyvmarm [28].

Ha ocHOBe mosyueHHBIX 3HaAHWIT 00yJaroIecs: IIPOO0DKAIOT COCTaB/ISATh KOf, Ha OC-
HOBe KJIacCOB ¥ I11a0JIOHOB, IIPOEKTUPYIOT OKOHHBIE II0JIb30BaTeIbcKie MHTepderichl 1
rpadpbl auasora aBToMaTu3vpoBaHHBIX cucreM. Ha xadenpe «Cucremsr 06paboTkm mH-
dopmarim n yapasieHus» MI'TY vm. H. D. baymana mcnione3syercst yaueoHuk 2. H. Camo-
xBasioBa, I'. V1. PesyHkosa, 1O. E. 'anmantoka «BeefeHne B mpoexTmpoBaHme 1 pa3pabOTKy
VIHTepHeT-IIPWIOXeHm» [29].

ITo Mepe mpuoOpeTeHMs OIbITAa yYalIMMICS, COMJIACHO IIPUHINITY AMIAKTIYeCcKOu
crMpaiIn, IpoAoIDKaeTcs M3ydeHne IlepeunciIeHHbIX TeM Ha 0ojlee BBICOKOM YpPOBHe ITO-
roToBKI. B TaOmile HVbKe oTpakeHO pacIiipefiesleHMe TeM Kypca MHPOpMaTUKI IO ypOB-
HsM obpasoBaHmMs: 8-9-e xi1accel, 10-11-e Kj1acchl 11 Ky pchl ClielaIbHOTO IIpodpeccroHalb-
Horo obpasosaHms (CI1O), kypcel Boiciiero oopasosanms (BO).

Mertopoormuaeckas 6asa mperiofgaBaHusl TeCHO CBg3aHa C TeXHIYECKOV OCHAIIIeHHO-
CTBIO yueOHOro mpollecca. BaxxHbIM TpeboBaHMEM K COBpeMeHHBIM 00pa3oBaTeIbHBIM ITPO-
eKTaM $BJIgeTCs WCIIOJIb30BaHMe MCKIounTesbHO poccumickux VT-cucrem, onmHako mx
BHepeHne, mo M. Mapkymesuay n A. KpacHOBy, paspyliaeT TpagUIIVIOHHBIVI ITPVIHIINAIL
VHBapVaHTHOCTY MeTOAMKY 00yueHMs MHPOPMAaTHKe B OCHOBHO IIIKOJIeé OTHOCUTEJIBHO
IIPOrpaMMHOTO U arrrapaTHoro obecrieuenms [30].
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PacnipeneneHne TeM Kypca MH(pOpMaTHKM II0 yPOBHSIM 00pa30BaHMs

Tema 3anamus 8-9-¢ 10-11-e BO
Kaacc Kaaccot, CIIO
bl

O0m1me cBefieHMsI 0 A3bIKe IIporpaMMupoBaHys [TnToH
Opranmsanms BBoJa M BbIBOAA JaHHBIX

ITporpaMmmupoBaHye JIMHEHBIX aJITOPUTMOB

ITporpamMmupoBaHVe pa3BeTBIISIONINXCS aJITOPUTMOB
ITporpaMmmupoBaHue IIUKIIOB

OnHomepHble MaccuBbI HeJIbix uvcert. OmnmcaHue, 3all0JIHeHMe, Bbl-
BOJI, MaccuBa

MHoromepHble MacCUBbI

AsropuTtMBl 00pabOTKV MacCcHBOB

3anuce BcooMoraTeIbHbIX aJITOpUTMOB. DyHKIMM

Onepariy uTeHMs U 3aIICU TEKCTOBBIX palyioB

KopgmnposaHme 3ByKa +
Onepanmy uTeHNs 1 3aIMCK MyJIbTUMeaMadamios +
O06BbeKkTHO OpMeHTpOoBaHHOe IPOrpaMMMpPOBaHIe
bassr marubIx. Oneparm ¢ Tabmmiamm b/
BusyanpHOe mporpamMmmposaHue
VIHTepHeT-TeXHOJIOTUN

+

|||+ ]+
|||+

+ |+ ]|+

R N A A

Llep vccimemoBaHMs — pa3paboTaTh METOAMKY afanTariyl IIepedncIeHHBIX BbIIIe
TPaJVIIVIOHHBIX MOJYyJIeVl IVCOUIUINHEL «/HpOopMaTiKa», IIOCBAIIEHHBIX IIPOrPaMMIpPO-
BaHMIO, K 3a/lavaM IIOATOTOBKYM yYaIlVXCs IIIKOJI, KOJUIEMKeVI 1 BBICIINX y4eOHBIX My3bl-
KaJIbHBIX 3aBefleHnVL. [1JI ee JOCTVDKEHMSI aBTOPOM IIpMMeHeHbI MeTOofbl cOopa, aHayIM3a,
0000111eHVs JIUTEepaTy Phl:

— 0 BO3MOXKHOCTSIX TEXHIYECKVIX CPEICTB;

— BO3MOXXHOCTSX SI3bIKa IporpamMmupoBaHs [ Inton 11 Gubimorek oyt Hero;

— TpeboBaHMAX PemepaTbHBIX TOCYyJaPCTBEHHBIX 00pa30BaTeIbHBIX CTaHIAPTOB;

— MeTOMMKaX IIperoIaBa Vs, IIPOBENeHVIS TEOPETIHIeCKVIX VI IIPaKTIYeCKVIX 3aHS T

J1J1s1 TporpaMMuIpOBaHIst 3BYKOB HEOOXOIVIMO BBIOpATh CHCTEMY VX KOAupoBaHsL. V13
ydeOHMKa B. A. BaxpomeeBa yuariyecs y3HaIOT, UTO «B My3bIKaJIBHOV IIPAKTVIKe YIIOTpPeO-
JsIeTcs criocod OykBeHHOro 0003Ha4YeHVIsI 3BYKOB, OCHOBAaHHBIV Ha JIATMHCKOM ayIpaBuiTe»
[31]. ABTOp maHHOV CTaTBV YTBEpP)KIAET, UTO TaKye 3aIlliCi HOT JOJDKHBI CTPOTO COOTBET-
CTBOBaTh 00O3HAYeHMsIM, KOTOpble IPVMEHSIOTCS B Kypce «2DjleMeHTapHasl Teopusi My-
3BIKI» B y4eOHOM 3aBelleHnM, I7ie IpecTaBIeHHas MeTo/IKa Oy/ieT BHelIpeHa.

My3bIKaIbHBIE IPOWM3BEIeHNs ISl «3JIEKTPOHHOIO VICIIOJIHEHVIS» YYaIlMUCS Cle-
AyeT BbIOVpaTh MCXOds 13 0a30BOro pernepryapa yueOHOro 3asenenusd. [1o yrsepxxaeHvio
riepBoro 3amectureisi aupekropa I1. JI. OpumHHMKOBE, I AKageMun IKa3a OrpOMHOe
3HaueHMe VMeIOT IIOJTyYMBIIVie V3BECTHOCTh B VICIIOJIHeHMM opKecrpa I'meHHa Miruiepa
My3BbIKaJIbHbIe KOMITO3VILIVVI, KOTOPBIM «MBI CETOIHS 00s3aHBl B (DOPMMPOBAHMM I1€JIOTO
IUIacTa IKa30BOVI OPKeCTPOBOVI MICIIOITHUTEIBCKOVI KYJIBTYPBI» [32].

PesynbTaTsl nccienoBadmsa / Research results

ITo MHeHIIO aBTOpA, CTPYKTYPY Kypca «/HpopMaTiKa» HeOOXOIVMO COXPaHUTb Ta-
Ko, Kakovi oHa omnpezesieHa B PI'OC. CopepkaHne 3aHATUN pacIIVpAeTCs JOIIOIIHUTEIIb-
HBIMJ BapMaTMBHBIMI TeMaMV, PacKpbIBAIOIIMMM Y4eOHBII MaTepuasl, crielydmaecKuni
1St OOy4eHVIst My3BbIKaHTOB.
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Temy samsTizs «OOrme cBemleHMs O S3bIKe IMporpammyipoBaHys [InTos» mpemIoskeHo
JOMOJIHUTD CBeJIEHVSIMY O TaKmx OnbrmoTekax, kak python3-tools, python3-module-pyaudio,
python3-module-numpy. ABTop 000CHOBBIBaeT BBIOOP 3TVIX ITAKETOB I OpraHM3aIii Tex-
HOJIOIIYECKOVI YacCTV Kypca TeM, UYTO OHV BXOIAT B CTaHIAPTHBIN HaOop cricteM «AmbT-O0pa-
30BaHMe» 11 (PYHKIVIOHMPYIOT Ha OTeYeCTBEHHOVI OIlepallIOHHOV cricTeMe AJTbT-J IHyKC.

Ocpous Ha 3ausaTIN «Oprafu3anyis BBOIA ¥ BEIBOZIA JAHHBIX» BBOZI, C KJIABVATY PBI UVICeT
I BBIBOJI Ha 9KpaH Pe3yJIbTaTOB IIPOCTBIX apMPMeTIUIECKIX OITepariyivi, 0Oy JaroImyvicsl BBOIAT
11eJI0UVICIeHHbIe 3Ha9eHNs YacTOT B TepIiaX M BOCIIPOM3BOANT 3BYK C TIOMOIITBIO IVHAMIKOB.

[t ipoBenieHvist sarsTHN «I IporpaMMypoBaHyie JIMHEeHBIX &/ ITOPUTMOB» aBTOp pa3pabo-
TayI PYHKIIMIO BOCIIPOV3BEIeHVIsl HOTHI CO CTIEAyFOIIVIMM TIapaMeTpaMit: OyKBeHHOe 0DO3Haue-
HIIe HOTBI, [IINTeITLHOCTD 3By YaHVisl, HOMep OKTaBbl, [J00aBOYHOE 3HAUeHVIe K STaJIOHHOV YacTOTe.
JIvHeVHBIVI aJITOPUTM BOCIIPOV3BEIEHIS TIOC/IeIOBATe/IBHOCTY HOT ITO3BOJIIET COCTABIIATh IIPO-
CTYIO TeKTPOHHYTO MeJIOaNIO. 111 0TpabOoTKM MpriMeHeH sl KOHCTAHT B IIPOrpaMMYy Ho0aB/IeHa
I7100a/IbHAsI KOHCTAHTa temp, TO3BOJISIOIAst HACTPOUTH CKOPOCTB BOCITPOVI3BEIEHVIS.

[Tpu «[TporpammypoBaHVVI pa3BETBIIAIONINXCS &JITOPUTMOB» YYaIIMCS IIpefyIaraeTcs
COCTaBUTh aJITOPUTM BBIOOpPa MeJIOOVM I BOCIIPOM3BENEHVISI 10 JIOTMYECKOMY YC/IOBUIO.
Harmprimep, BEIOOp 3aBVCHT OT pellieHvisi KBalpaTHOTO Y paBHEHs, IIpOrpaMMVPOBaHyie KOTO-
POTO BXOIIUT B CTAHAAPTHBIVI HaOOp 3amad. ITomo6HbIe MoayidmKarvv OObIMHEIX 3a/TaHVV 3Ha-
YTEITHHO OXKVIBJIIOT IPOLIECC VX BBIIIOIIHEHVIS], ITOBBIIIAI0T MOTVBALIVIIO K OOy YeHVIIO.

C nomorrreio «I TporpaMMimpoBaHS IIMKIIOB» YUEHVK MOXKET COCTABIISATh MEJION M3~
BECTHBIX PYCCKVIX HaPOIHBIX IIeCeH, B OCHOBE KOTOPBIX JIEXKAT IIOBTOPSIOIIIECs: HOTHI KyTI-
JIETOB VI IIPUIIEBaA.

Ha 3zagsaTmsax «OgHOMepHBIe MacCUBBI 11eTbIX uvicert. OmnmcaHme, 3al0IHeH e, BBIBOT
MaccyBa» y9aTcs CaMOCTOSITEIIEHO CO3/JaBaTh MAacCVB YacTOT BEIOpaHHOV OKTaBhI 1 MCIIOITb-
30BaTh €ro IIpY IIPOrpaMMIMPOBaHMM 3BYKa. VI3y4ast MeToabl IMK/IMTdecKor 00paboTKy Mac-
cvBa (yBeJIMUeHVe VIV YMeHBIIIeHVe YacTOThl Ha IIOCTOSHHYIO TUIM IIepeMeHHYIO BeJlv-
YMHY), CO3HAI0T Pa3/INIHble My3bIKaJIbHbIE BapValluL.

OcBoeHmne TIpaKkTUKM paboThI ¢ «MHOrOMepHBIMM MacCHBaMV» OCYIIECTBIISIETCS Cile-
aytorM obpasoM. IlepeuniciienHble Bplllle TTapaMeTphl (OyKBeHHOe 00O3HadeHVe HOTHL,
JUIVITEJIBHOCTh, HOMEP OKTaBbl, 100aBOYHOe 3HaUeHNMe K 3TaJIOHHOV YacTOTe) 3alyChIBa-
IOTCS CHadala B MHOTOMEPHBIVI MacCHB, a 3aTeM OpraHM3yeTcs IIVKII YTeHNs IIapaMeTpOB
3 MaccyiBa ¥ BOCIIPOVI3BeIIeHIs 3ByKa.

Tema «Anropmut™MbI 00pabOTKM MaccBOB» MOCBSIIeHa IIOVICKY 3HAUYeHWII 3JIEMEHTOB
MaccuBa II0 3aJlaHHOMY yci1oBuio. OOydaromymcs IIpefijlaraeTcs COCTaBUTh 1 peasin30BaTh
QITOPUTM IIOMICKAa (PparMeHTa MY3BIKAJIBHOTO IIPOM3BEIEeHMs (CHMBOJIBHOV IIOC/IeOBa-
TEeJIBHOCTY HOT) B MacCBe, II03JIEMEHTHO CPaBHUTH JIBa MacCyBa ITOXOXXVIX MeJIOMVIL, OCy-
IIIeCTBUTB ITOVICK ¥ BOCIIpOM3BeieHVe pparMeHTa 3alaHHOV [JIUTeIbHOCT.

M3y4ast «3ammchk BCIIOMOTaTeIbHBIX aITOpUTMOB. DYHKITNI», YYAIINUVICS COCTaBIISIeT
CBOVI BCIIOMOTaTeIbHbIE AJITOPUTMBI 0OpabOTKM MY3BIKV (HaIlpyMep, M3MeHeHVe TeMOpa
3By4YaHVIS) VI IIMIIeT PyHKIVM ¢ HeCKOJIBKVMMYI BXOIHBIMI IIapaMeTpaMi pa3HOro THUIIA
JaHHBIX VI OMHMM VIV HEeCKOJIBKMMV BBIXOAHBIMI HapamMeTpami. PaspaboTarHble yaeHN-
KOM (PYHKIIUM OOBeIMHSIOTCS B OTHeIbHYI0 OMbimoTeky dpyHKUmit (py-MomyJib). Takmum
oOpa3oM IIprobpeTaeTcs OIBIT CTPYKTY PYPOBaHIsI IIPOrPaMMHOTO KOJia.

Ha samsiTisax «Onepariyy dTeHMs M 3alycy TEKCTOBBIX paviIoB» OTpadaThIBArOTCs
HaBBIKM 3allVICV 3JIEMEHTOB MHOTOMEPHOTO MAacCMBa, OIVICAHHOTO BBIIIE, B TEKCTOBBIN
dpart vt uTeHMS 3TOTrO ParuIa A1 BOCIIPOVI3BEIEHVIS.
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ITommMo ycBOeHMsI TeOpeTrdecKmX 3HaHuM 110 TeMe «KommposaHuie 38yKa» 0 pasjind-
HBIX popMaTax KOAMPOBaHMS 3BYKOBOV MH(OPMAIINN, BBIIIOIHAIOTCS IIPaKTUYecKye 3a-
HATVS T10 VICIIOJIB30BaHMIO (PYHKIINV SKCIIOPTa 3BYKOBOTO MOToKa B pavu1 popmara WAV
VI CepBUCOB MePeKOIVPOBaHN 3 Hero B IIPUBBIYHBIN «3KOHOMHBIV» dpopmat MP3.

Tema «Oneparnnm ureHMs M 3anmUcy MyJIbTUMeaadarIoB» MOCBAIeHa M3yYeHUIO
OubimmoTek s13b1Ka [TUTOH, 1CIIOIB3yeMBIX 1171 BOCIIPOV3BeeHNs U 3alllICU 3BYKOBBIX dari-
JIOB pa3IN4YHBIX POPMATOB. Ydalliecss CpaBHMBAIOT KaueCcTBO 3alVCH M TeXHUYecKye I1a-
paMeTphI TaKmx pamIoB, y4aTcs BBIOVpaTh ONTMMAaIbHBIV BApUAHT.

B coBpemeHHBIX yueOHBIX IWTaHax [T-AucmIomH BeICIIVX Y4eOHBIX 3aBefeHmi 00s-
3aTeJIbHO BKJIIOUeH MOyIb «OObeKTHO OpMeHTPOBaHHOE IIpOrpaMMIIpoBaHie» (VI OH
BbIJIeJIeH KaK OT/Ae/IbHAas OJHOVIMEeHHas IVCIUIUIMHA). Ha 3Trix 3aHATHSAX CTyJeHTHI IIpeo0-
PpasyroT PyHKIMIO BBIUMCIIEHNS [TapaMeTPOB 3By4aHMsl HOTHI B KJIacC, COIePKalliil COOT-
BETCTBYIOIIIIe€ CBOVICTBA V1 METO/IBL.

Ocpou Temy «ba3spl manHbIx. Onepanyu c Tadamiamu bII», cTyaeHT cHadasia cosgaer
JIOKaJIbHbIe 3JIEKTPOHHBIE TaOJINIIBI, cOofmeprKalllyie HOTHBIE 3alVICH 3JIeKTPOHHBIX MY3bl-
KJIbHBIX IIPOM3BEAEHNTI, a 3aTeM IIePeHOCUT X B CHCTeMy YIIpaBJIeHVs Oasamy TaHHBIX
Postgres, passepHyTyI0 Ha Beb-cepBepe.

C nomoripio 610IMIOTeK BeO-AM3ariHa Ha 3aHATISX 110 TeMe «BusyasibHoe mporpam-
MUpOBaHMe» CTYAeHTBl yJaTcsl pa3pabaTeiBaTh Tpadpydeckmit MHTepderic BeO-TIprIoxe-
HVIS, C IIOMOIIIBI0 KOTOPOT'O MOXKHO 3arpy3uTh Ha cepBep MY3bIKaJIbHBIE 3aI1VICH, BOCIIPOM3-
BeCTV MX II0 3aIIpocy MoJIb30BaTesId, OpraHn30BaTh MeuaTeKy. bosiee rirybokoe m3yueHne
CpenCcTB IIporpaMMUpOBaHMs [JIs BeOa IIpOXOONUT Ha 3aHATHUAX «VIHTepHeT-TeXHOIIOT M.

B xope mstoTHOM arpobariny aBTOpOM CTaThV IS ITKOIBHMKOB 11 cTyaeHToB I BITOY
r. MockBbl «AKazeMuis iKasa» (OCHOBHOe o0IIiee 11 cpefjHee IIpodeccroHaIbHOe 00pa3oBa-
H1e) pa3paboraHa OmubmoTeka BcmoMorarenbHbIX pyHKIM ['yanbemyc (Ha3BaHMe BbI-
OpaHO yuammmucs Kak IIpOTUBOIIOIOXKHOe 3apy0exxHom cucteme Cubernyc). DT PyHK-
LWV CJIyKaT IIPOMEXXYTOUHBIM 3B€HOM MeX/Iy I10JIb30BaTe/IbCKMM (BBICOKVM) M CICTEMHBIM
(HM3KMM) YPOBHAMM IIPOTpaMMUPOBaHMS.

Ha puc. 1 mpogeMoHCTpupoBaH CUCTEMHBIN MOy Ib gudimusic.py (c1eBa), pyHKIIMM
KOTOPOTO VCIIOIb30BaHbl YUeHVKOM 8-ro KjIacca IIpyi IIPOrpaMMVIPOBaHMV JITHEVHOTO aJl-
ropuTMa MCIIOJIHEeHM MY3bIKI PyCCKOV HapogHo ItecH «KopobertHuki» (cripaBsa).

Ha pwuc. 2 nokasas Ipoliecc IIOIIaroBovi TPacCUpPOBKY JIMHEVHOIO aJIT0PUTMa, KOTO-
PBIVI BBITIOJIHSET YUEHVIK [T JOCTVDKEHVSI KaUeCTBEHHOTO 3BYYaHWS My 3bIKIA

3akroueHme / Conclusion

Coxpanus cTpyKTypy Kypca «VHdpopmaTnKa», cocrasiieHHoro Ha 6aze ®I'OC, aBTop
HAIIOJIHWI TeMbl TeOPeTUYeCcKMX W IIPaKTUYeCKMX 3aHATUI HOBBIM cofeprkaHmeM. AJIro-
pUTMIMYecKasi VI TEXHOJIOTMYecKasi 4acTy Kypca IIporpaMMipoBaHns Ha si3bike [ InToH 00b-
eIVHEeHBI C y4eOHBIMY MOYJISIMU 3JIeMeHTapHOM Teopum My3bIKi. TakmM oOpasom, cpop-
MMpoBaHa pabodas IIporpaMma I1o nHdoOpMaTHKe, alalTUPOBaHHAs K IIpodwIio mpodec-
CMIOHAJILHOVI IIOATOTOBKN MY3bIKAHTOB. YUTEeHBI pa3/INdis B COCTaBe MOIYJIer Ha pa3HbIX
ypoBHsix oOpazoBaHmst: 8-9-e xitaccel, 10-11-e xitaccel n CIIO, Bbiciiee oOpa3oBaHue.

Paspaborana aBTopckas 6mbmoTeka pyHKINI BBICOKOTO YPOBHSI IS BOCIIPOM3Be]le-
HU ¥ 00paboTKM 3ByKoBOWM MHMOpMaum. Takom moaxon caeslal JOCTYIIHBIM IIporpam-
MUpOBaHMe MY3bIKM JIsi oOydaromyxcsi 0e3 MCIIoIb30BaHMs CJIOXKHBIX ISl ITOHVMaHMS
HV3KOYPOBHEBBIX &JITOPUTMOB.
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A gudimusic.py - /home/altlinux/gudimusic.py (3.7.11) = & X | A Kopobennuku Jaun.py - fhoi
Eile Edit Format Run Options Window Help File Edit Format Run Options
Al from gudimusic import *
def start(t = 0.9): start()
global temp note('E’',1/4, '2')
temp = t note('8',1/8, '1')
print('Temn, c.', temp) note('C',1/8, '2')
note('D',1/4, '2')
note('C',1/8, '2')
note('8',1/8, '1')
MapamMeTps! PyHKUMK note: note('A',1/4, '1')
n - BykseHHOe DBOZH3YEHWUE HOTH note('A',1/8, '1')
dur - gnuTencHOCTH (JONA CexyHas) note('C',1/8, '2')
okt - okTtasa note('E’,1/4, '2')
plusF - pobaeka uyacToTte, MU note('D',1/8, '2')
note('C',1/8, '2')
def note(n, dur = 1.0, okt = '1', plusF = 0.0): note{'B',1/4, '1')
| #https://study-music. ru/kak-chitat-cifrovki/ note('B',1/8, '1')
#nepeas OKTaBa note('C',1/8, '2')
= 0.00 note('D',1/4, '2')
if p==:"C"% f = 261.63 #flo note('E',1/4, '2')
elif n = 'C&': f = 277.18 #[lo-aves note('C',1/4, '2")
elif p='D': f = 293.66 #Pe note{'A',1/4, '1')
elif n = 'D#': f = 311.13 #Pe-nues — | note('A',1/2,'1")
elif n = "E': T = 329.63 #Mu note('D',1/4, '2')
elif n = 'F': f = 349.23 #0a note('D',1/8, '2')
elif n= 'F2': f = 369.99 #0a-nues note('F',1/8, '2')
elif n = 'G': f = 392,00 #Conb note('A',1/4, '2')
elif n = 'G#': f = 415.30 #Conb-aues note('G',1/8, '2')
elif n = 'A": f = 440.00 #n note('F',1/8, '2')
elif n = 'Bb': f = 466.16 #Cu-bHemonb note{'E',1/4, '2') E
elif n= 'B': f = 493.88 #Cu note('E',1/8, '2')
madal T 30 e
Puc. 1. IIpoepammupobariue 1uneinoeo areopumma
L *Python 3.7.11 Shell* - & X

Eile Edit Shell Debug Options Window Help

Python 3.7.11 (default, Jul 23 2021, 08:25:22)

[GCC 8.4.1 20200305 (ALT p9 8.4.1-alt0.p9.1)] on linux

Type "help", “"copyright", “"credits" or "license()" for more information.
>>>

|¥

RESTART: /home/altlinux/KopobeiHuku [aHA.py
FBNoY r.Mockesl "AxkageMuna gxasa"
ryoubenuyc (c) sepcua 2024-02-27

{| Temn, c. 0.9

(| 659.26 fy, E okKtasa: 2 , tc. 0.225

{| 493.88 fy, B oktaea: 1 , tc. 0.1125
523.26 fy, C okKrtaea: 2 , tc. 0.1125
587.32 fu, D oxtaea: 2 , tc. 0.225
523,26 fy, C oxktaea: 2 , tc., 0.1125
493,88 f’y, B okraea: 1 , tc. 0.1125
440.0 Ty, A okrtasa: 1 , tc. 0.225
440.0 fu, A oktaea: 1 , tc. 0.1125
523.26 fu, C oktasa: 2 , tc. 0.1125
659.26 fy, E oKtaea: 2 , tc. 0.225
587.32 fu, D oktaea: 2 , tc. 0.1125
523.26 fu, C oxktaea: 2 , tc. 0.1125
493,88 Ty, B oktaea: 1 , tc. 0.225

: 493,88 f’y, B oktaea: 1 , tc. 0.1125

Puc. 2. TpaccupoBka auneiino2o areopumma
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Atrpo0ariyist MeTOIVIKY Ha 3aHATMSIX CO MIKOJIbHMKAMM 8-X, 9-X KJTacCOB ¥ CTy/IeHTaMM

II kypca I'BITOY r. MockBel «AKafieMyis Ka3za» I0Ka3ajla poCT yCIleBaeMOCTY 110 IIpefIMeTy
«/apopmaTiKa». CpaBHeHMe pe3yJIbTaTOB IOCYIapCTBEHHOV MTOTOBOV aTTeCcTalliy II0
oOpa3zoBaTeJIbHBIM IIpOrpaMMaM OCHOBHOTO o0111ero oopasosanms (OI' D) no mHdopmaTike
10 V1 TIOCJIe BHeJIPeHVsl MeTOAVMKM ITpeficTaBiieHo Ha puc. 3. CyInecTBeHHO COKpaTWIOCh KO-
JINYECTBO YAOBJIETBOPUTEIIHHBIX OLIEHOK B ITOJIb3y XOPOIIIX.

| no
W nocne

5 B 8 &8 8 8 & 8B

OTAWUIHD XOpPOLIO VOAOBNETECPUTENEHD

[=]

Puc. 3. Cpabuenue pesysvmamo6 OI'D no ungpopmamuie 00 u nocae GHedperus mMemoouxu

Kpome ompeniesieHHBIX B 00pasoBaTeIbHBIX CTaHOApTax liejleil n3ydeHns MHdopMa-

TUKWH, ObUIN HOCTVUTHYTHBI CJIEAYIOIIIVIE: IIOBBIIIIEHVIE MIHTEPpeca o6yt1a10mr/1xc51 MY3bIKaJIBHBIX
y‘le6HbIX 3aBeleHnm K IpeagMeTy, 3aKpelvleHve 3HaHWI I10 TeOpUN MY3bIKV, pa3BUTIE
TBOPYECKOI'O IIOTEHIIMAaJIa 1 CIIOCOOHOCTVI JIMYHOCTM K KpeaTBHOMY MBbIIIUIEHNIO.
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