dPecTUBanNb UccregoBaTeNbCKUX U TBOPYECKUX paboT yyawmxcs
«MopTtdonuno»
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PaboTty BbinosnHuna:
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Hayu4Hbin pykoBoguTenb:

Kocapesa [annHa HukonaeBHa,
yuntenb matematnkm BKK,

3aB. Kadbeapon PUsNKN-mMaTeMaTuKm,
MoYETHBLIM paboTHMK 0bLLero
obpasoBaHusa PP




BBEAERMIE

® MaTeMaTuKa — caMas abCTpaKTHasa M3
HayK, a My3blka — HamMboJsiee oTBJIeYEHHOE
M3 UCKYCCTB, 3TO BbICLLUME Bblpa3nTe/N
HaYKM U UCKYCCTBA.

BosiownHoB A.




BBEEHWE

Lenb pabomabi: NpoBECTU Napannenb Mexay MateMaTuKo
MY3bIKON.

3adayu:

1) NO3HAKOMUTBLCA C NMMAAropeENCKUM YYEHNEM O CBSA3N MeEXAY
MaTeMaTUKON N MY3bIKOW;

2) pa3obpaTb OCHOBHbIE NpaBuUna KOHCOHaHca 1 AokasaTtb UX
MaTeMaTU4eCKyo npupoay;

3) B X04€e uccnenoBaHns NpPoBeEPUTb, AEUCTBYIOT NU
nudparopenckne npasmna KOHCOHaHca 40 CUX Mnop;

4) pokasaTb 6r1aroTBOPHOE BNUSAHUE N3YYEHUS MY3bIKM Ha
MaTemMaTnyeckne crnocobHOCTn n HaobopoT.

MemoObI uccrniedosaHusi:

1) NoncK, aHanM3 n CUHTE3 PasfIMYHbIX NCTOYHUKOB
NHOpMaUNN: KHUT, cTaTen, IHTEpHET-PeCypCoB;

2) MatemMaTU4eCKnim aHanms Mmy3ablkanbHbIX akKKOpAoB;

3) aHKETUPOBAHME.




BBEAERMIE

AKmyasibHoCmMb meMbi COCTOUT B TOM, YTO MHOTUE He
MOHMMALOT, YTO MaTemaTuka U My3blka poacTBeHHbl. Poantenu
He MPUHUMAIOT BO BHUMaHME TOT (haKT, YTO My3blKanbHoOe
oOpa3oBaHue pa3BMBaET CMIOCOOHOCTN K MaTeMaTuKe.
YunTbiBag, YTO MaTemMaTuka cTaHoOBUTCA BCE bornee
NonynspHbIM, HO OCTAETCS NPU 3TOM HE MEHEE CITOXKHbIM
NpeaMeToM, LIEHHOCTb MY3bIKM U My3blKanbHOro 00pa3oBaHuS
KaK BCromMoraTeribHOro AosKHa rnoBbILLAaThCS.




1. MAGATOP U MUDATOPEUCKOE
VYEHUE

Mya3bika, Mamemamuka — CKOslb POOCMBEHHbI OHU.
mpe Maday (8eHzaepckul rnnucamersib)




[TUGATOP

® lNndarop — eaga in
HE CaMbIM
NOMYNAPHbIA YYEHbIN
HE TO/IbKO B
aHTUYHOCTM, HO M1 B
Halln OHMU.




Mndarop yunn matemaTtuke, Mysblke, aCTPOHOMUMU, MEAULMHE,
NPUHLMMNAM MOJIMTUYECKOM EATENIbHOCTM, STUKE U MHOTOMY ZIpyromy. M3
€ro LWKO/lbl BbILLI/IU BblJAIOLMECS NOJMTUYECKUE M FOCYJapCTBEHHbIE
AeaTeNn, UCTOPUKU, MAaTEMATUKM M aCTPOHOMBI.

Yncna, paBHble CyMME CBOMX AeNUTeNeN, BOCIPUHMMAIUCD KaK
COBEPLLEHHbIE; [PYKEeCTBEHHbIMU Ha3blBa/IM Mapbl YUCE, U3 KOTOPbIX
KaXKJ0e paBHANOCb CYMME AeNUTENEN ApYroro. I'Imcbarop BNepBble
pasAefi/l YMCsa Ha YeTHbIE M HeYEeTHbIe, NPOCTbIE U COCTaBHbIE, BBE/
noHATHE PUrypHOro Yncna. B ero wkone 6biamM NogpO6HO pacCMOTPEHD!
TPOMKM HaTypasibHbIX YMCEN, Y KOTOPbIX KBaZpaT O4HOI0 PaBHSJICA CYMME
KBaApaToB Z1ByX ApPYruX.

[eomeTpua y lMndaropa bbi1a nogumHeHa apucmMeTHKe. ITO APKO
NPOSABMJIOCH B TEOPEME, HOCALLEN €ro UMA U CTaBLUEN B Ja/lbHENLLIEM
OCHOBOM MPMMEHEHUSA YMUCIEHHbIX METOZ0B FEOMETPUM.

Mncbaropy nNpunuUCbIBalOT CUCTEMATUYECKOE BBEJEHME [10Ka3aTe/IbCTB B
reoOMEeTpUIo, Co3laHME NIAHUMETPUMN NPAMOJIMHENHBIX DUTYP, YYEHME O
no06uMn.

[Mndarop ogHMM U3 NEPBbIX CYMUTA, YTO 3eM/ia MMeeT popMy Liapa U
ABNAETCA LUeHTpom BceneHHoM.



NAHOAIOP

® B MmaTtemaTuke, B s
NO3HaHMMU R
KOJIMYECTBEHHbIX P e
OTHOLUEHMW, BUAEU g‘ i
nmMdaropenLbl Koy
K pasrajgke F I '
MMPOBOM FAPMOHUM,
NOCTUKEHUE Tty
KOTOPOM U o e -
COCTaB/I1J10 CMbICJ1 SRS S
MX KM3HM. iy 2




MTUDATOPEUCKOE YYEHMUE

@ OTnpaBHbIM MYHKTOM B
nMdaropemckoM y4eHUU 0 Yucae 41V L3 BAL: BN £
Oblna My3blka. IMEHHO B My3blKe :
Obl/1a BNepBble 0OHapyrKeHa :
TaMHCTBEHHAA HanNpaBAAKLAA S
posib uncen B npupoge. o
npeAdaHuio, cam lNndarop
YCTAHOBMWI, YTO NPUATHbIE CITYXY W& s
CO3BYYMA NONYHAKOTCA UL B
TOM Cay4vae, Korga AJIMHbl CTPYH,
n3garoWwmx 3T 3BYKMU, OTHOCATCA
KaK Le/ible YMca NepBom
yeTBepku: 1:2, 2:3, 3:4. IT10
OTKpbITUE noTpAcao Mudaropa u
AOIr0 BAOXHOBAANO €ro
YYEHMKOB Ha MOMCKM HOBbIX

YMCNOBbIX 3aKOHOMEPHOCTEMN B
npupoje.



TUDATOPEUCKOE YYEHUE

® C 3TOro BpeMeHM My3blka, TOYHEE TEOPUS MY3bIKU WU
yYEHUE O rapMOHMU, 3aHMMAET NOYETHOE MECTO B
nMdaropemckom cucTeMe 3HaHMM. «My3bIKaHTOB»-
nMdaropemLieB MHTEPECOBAJIO HE CTOJIbKO My3blKaJibHOE
MCKYCCTBO, CKOJIbKO T€ MaTeMaTUYECKME NPONOpLUM U
COOTHOLLEHMS, KOTOPbIE, KaK CYMTAJIOCh, NIEKAT B OCHOBE
MY3bIKM.

® Wpea My3blKa/sibHbIX COOTHOLIEHWM HACTOJIbKO YB/IEK/A
nMdaropenLeB, YTO OHM MbITA/IMCb OOHAPYXKUTb UX BCLOAY.
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MUGArOPEMCKOE YYEHHE

® My3blKka U aCTPOHOMMSA BblSIM CBEAEHbI NMdaropemuamMm K
aHa/IM3Yy YMC/I0BbIX 3aKOHOMEPHOCTEW, T. €. K apudMETUKE
1M reomeTpumn. Bce yetbipe AUCUMMIIMHBI CTaJIM CUMTATLCA
MaTeMaTUYeCKMMM U Ha3biBaTbCA O4HUM C/IOBOM —
«MmaTemarta».

©® TepMMHbI «HayKa» U «MCKYCCTBO» B JlaJ/lIEKME BPEMEHA
aHTUMYHOCTM MPaKTMUYECKU He pa3nnydanmcb. MudaropenLbi
Ha3blBa/IM MAaTEMATUKY M MY3bIKY POAHbIMM CECTPaMM.
My3bika NpoOHM3aHaA MAaTEMATUKOM, KaK M MaTeEMaTUKa NOJIHA
NO33UM M MY3bIKM. ITO NPEKPACHO YyBCTBOBAJIM APEBHUE
rpeKM.



[IUOAFOPEUCKMU 3BYKOPA AL ¢

@ Fammou, nnn 38yKopssOOM, Ha3bIBaAETCS
Noc/1e10BaTE/IbHOCTb 3BYKOB HEKOTOPOM
MY3blKa/IbHOM CUCTEMbI, PACMONOXKEHHbIX,
Ha4yMHaA OT OCHOBHOIO 3BYKa, B BOCXOASLLEM
MM HACXOASLLIEM NOPSAAKeE.

® BarkHeulen xapaKTepMUCTUKOU MY3bliKa/IbHOIO
3BYKa fAB/ISETCA €ro BbICOTA,
npeAcTaBAALWAA OTPAaXKEHUE B CO3HAHUM
YacTOTbl KONebaHUA 3ByYalLero Tena,
HanpMMep CTPYHbl. Yem 6osbLue HacToTa
Konieb6aHuM CTPYHbl, TEM «BbiLlE> %ﬁi
npeacTaB/IA€TCA HAaM 3BYK. oS0




NNOAITOPOB 3BYKOPAL <

® CornacoBaHHOe coyeTaHMe JBYX 3BYKOB
Ha3bIBAETCA KOHCOHAHCOM, a
Hecor/lacoBaHHOe — QUCCOHAHCOM.

@ JladoM Ha3biBaeTCs NpMATHas ANS ciyxa
B3aMMOCBS3b MY3blKaJ/IbHbIX 3BYKOB,
onpejensemas 3aBUCMMOCTbIO HEYCTOMYMBBIX
3BYKOB OT YCTOMYMBbLIX, 1 NMPEXKAE BCErO OT
OCHOBHOI0 YCTOMYMBOIO 3ByKAa — TOHUKMU, U
MMeEoLLAsA onpeZleNEHHbIM XapaKTep 3BYyYaHMA

— HaKJIOHEHUE. S
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3AKOHBI MUDAITOPA-APXUTA <«

BbicoTa TOHa (4acToTa KonebaHuu f) 3Byyallem CTpyHbl
o6paTHO NponopuuoHasibHa ee anvHe L.

/lBe 3Byyvalime CTPYHbl JaloT KOHCOHAHC MLLIb TOorAa,
Korga ux AJIMHbl OTHOCATCS KaK Lesble Yncna,
cocTaB/iaowWmMe TpeyronbHoe Yncno 10=1+2+3+4, 1. e.
Kak 1:2, 2:3, 3:4.

Ecan B KavecTBe LeHbl AeNeHUA LWKaslbl MOHOXOpAa B3ATb
OTpe30K [, paBHbIM 1/12 AsMHBI CTPYHbI MOHOXOpPAa [, TO
BMeCTe CO BCEW CTPYHOM MOHOXOpAa A/MHbI [ = 121
OyAyT CO3BYYHbI €€ YacT ANuHbl [, = 60 — 3BYyK Ha OKTaBy
Bolwe (1,/l, = 1/2), [, = 91 — 3ByK Ha KBUHTY BblILLE
(l,/1,=2/3) n [ = 8l — 3BYK Ha KBapTy Bbiwe ({,/l,=3/4).
JTO CO3BY4YME U onpegenawowme ero Ymcna 6, 8, 9, 12

Ha3blBa/IMCb mempada (YeTBepKa). ﬂ
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biBO/bl TUDATOPA-APXUTA

KBMHTa €CTb CpeJHee rapMoHU4ecKoe AJIMH
CTPYH OCHOBHOro ToHa |, M OKTaBbl L, a
KBapTa — cpefHee apupmeTmnyeckoe |, u L.

OKTaBa ecTb npou3BeAeHME KBMUHTbI Ha
KBapTy.

OKTaBa TaK OTHOCUTCA K KBMHTE, KaK KBapTa K
OCHOBHOMY TOHY.

OKTaBa AenuTcA Ha ABa HepaBHbIX
KOHCOHAHCHbIX MHTEpBasla — KBUHTY U
KBapTy. MHTEpBas, AONONHAWMN JaHHbIM
MHTEpBaN 0 OKTaBbl, Ha3blBaeTCA €ro
oGpalleHUEM.




AJITEBPA FAPMOHMM -

® K 1700 r. HemeLKMi opraHMcT AHapeac
BepkmencTep ocyLecTBu/i CMENOE U
reHMasibHO NPOCTOE peLUEHME: OH OTKAa3ascsa
OT COBEPLUEHHbIX M HECOBEPLUEHHbIX
KOHCOHAHCOB — KBMHT, KBAPT U TEPLUM,
OCTaBMB B NepB03aHHON KOHCOHAHTHOM
Kpace /MLb 0A4HY OKTaBy, M MOMpPOCTY
pa3fennna ee reoMeTpM4ecku Ha 12 paBHbIX
yacTten. TaK B My3blKe BOCTOPKECTBOBAJIA
memnepayus (nat. COpasMeEpPHOCTb), a HOBbIM
/IBEHAALATU3BYKOBOM CTPOU 6bl1 HAa3BaH
pasHOMEpHO-memMnepupoBaHHbIM.



AJIFEBPA FAPMOHWM -
T \/‘EWEE 3MW @

® BHaudane, paszymeertcs, Obian MNONbITKM
YAYYLWUTb YNCTbIM CTPOU, KOTOPbIM COXPaHAN
r1aBHbIM HEOCTATOK NMdaropoBa CTPOS:
HEBO3MOXHOCTb 6€360/1e3HEHHOIO rnepexoja
M3 TOHAJ/IbHOCTM B TOHAJ/IbHOCTb.
EcTecTBEHHbIM KeNaHUEM NPU PELLEHUN STOM
Npo6/1eMbl 6bIJI0 YBENNYUTL KOJIMHECTBO
3BYKOB B OKTaBe.



AJIFEBPA FTAPMGC
TEMMEPALIAA

1o pe MU ba COTb s cu 1o, pe, MH, da, COITB, s, cH,

1 9/8 5/4 4/3 372 5/3 15/8 2 9/4 5/2 8/3 3 10/3 15/4

9/8 81/64 45/32 3/2 27/16 15/8 135/64 81/32 45/16 27/8

5/4 45/32 25/16 5/3 15/8 25/12 75/32 5/2 25/8
4/3 3/2 5/3 16/9 2 20/9 5/2 8/3 32/9
32 27/16 15/8 2 9/4 5/2 45/16 3

5/8 15/8 25/12 20/9 5/2 25/9 25/8 10/3

15/8 135/64 75/32 5/2 45/16 25/8 225/64 15/4




AJITEBPA ITAPMOIRMUMN -

® Cemyac TpyaHO CKa3aTb, KOMY NEPBOMY
npuLLJIA MAes PAaBHOMEPHO pasAe/IMTb OKTaBy
Ha 12 paBHbIX YyacTen. Maed 3Ta 6bina
NnoAroToBs€Ha CaMOM JIOTMKOWU pPa3BMUTUA
MY3bIKaJIbHOrO CTPOS M, KaK roBopAT B TaKUX
c/lydanx, Hocunacb B Bo3ayxe. Ho usnoxkeHue
3TOU UAEN Mbl HAXOAUM B
3HUMKNONEeAMYECKOM Tpyae MepceHHa
«YHMBepcaibHaA rapMoOHMA>.



AJNTEBPA TAPMORWW -
TEMNEPALMA

@ KoHe4Ho, 1 B BeK lpocBelleHna HoBoe He
BCEMM BOCTMPUHUMAJIOCb BOCTOPKEHHO.
BbiaatowmMmcsa HemeLKum Komnosutop Feopr
Opugpux N'eHgenb He NMpUHAN HOBLUECTBA.
OTKa3 OoT coBepLUEHHbIX KOHCOHAHCOB
BO3MyLan ero. K cyacTbio, paBHOMEpPHaHs
Temnepauyma Halula CTOPOHHUKA B Sivue
CBEpPCTHMKa [eHaens, BeJIMKOro HeMeLKoro
KOMMNO3UTOpa U opraHucTa MoraHHa
Ceb6acTbAHa baxa.



NOTAlHIH CEBACTbAIR BAX @




AJITEBIPA T APMOIHMMN =
TEMNEPALNA

® W Bce-Ttaku asngetca nm 12-3ByKoBas
paBHOMepHaAa Temnepaums
«abCO/IIOTHON MCTUHOM> B MY3bIKE?
PasymeeTtca, HeT! Cnop baxa u
['eHaena npoponrKaetcA. My3blKaHTOB
C 0COOG0 TOHKUM CJIYXOM pasjparkatoT
«TYyMNble» KOHCOHAHCHI
TemMnepupoBaHHOro CTpoA.

® [loMCKKM HOBbIX paBHOMEPHbIX
Temnepaumm NpoLoXKaTCA.
PaspaboTaHbl 24-, 48- 1 53-3ByKOBbIE
paBHOMEpPHble Temnepaumu. Ha
KarKAylo U3 HUX CreunasibHO HanmMcaHa
MY3blKa U CKOHCTPYMPOBaHbI
MY3blKaJIbHble MHCTPYMEHTbI. Ho Bce
OHM MPaKTMYECKOro pacnpocTpaHeHUA
He NoOAVYUIMN.




INpaPuk 3aBMCHMOCTHM OLIEHOK MO MATEMATHKE OT 3aHATHM MY3bIKOM.
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He yyatca B Urpator Ha Yyartca B
MY3bIKasIbHOM My 3biKa/IbHbIX My3bIKa/IbHOM
wKone MHCTPYMEHTaX Camm wKone




[dnarpamma BbIOOpa UHTepBanoB

y4vallmMmMucs

=npuma (1/1)
=CeKyHaa
=Tepyms
mkBapra (3/4)

=kBMHTa (2/3)
ECeKcTa
=cenTuma
=oKTaBsa (1/2)



3SARNKOYERWE

B xoge paboTbl Mbl MO3HAKOMUITUCE C MMddAropenNcKum
y4eHMeM O MatemMaTuke U My3blke; Ha OCHOBE ero
pa3paboTtanu npasuna NOCTPOEHNS KOHCOHaHCca, AoKa3anu
ero maremMaTudecKyo npupoay; ¢ NoMoLLbo UccregoBaHus
nokasanu, 4To u cerogHs nudparopenckas Teopus
KOHCOHaHCOB MOXET ObITb MCMNOMNb3oBaHa; yoeannucb, 4To
3aHATUA MY3bIKOW 611aroTBOPHO BIIUSAIOT HA MateMaTuyeckune
CNocoBbHOCTK yvalumxcs. Takum obpasom, uenb padoThl
OOCTUTHYTA.

B Hawem nccnegosaHuUm Mbl MPOBENN Napannens Mexay
OBYMS, Ka3anocb Obl HECOBMECTUMbIMU HayKaMun: MY3bIKON U
MaTeMaTMKOWN.
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