


AHHOMAaUUSs K npoekmy:

ABTopsl npoekTa: [lruckapés Erop,Cranucias Kienano
IIpeacraBnasror: [Inckapés Erop,Cranncias Knenano
Llenu nmpoekTa: 1)PaciiMpuTh CBOM 3HAHUS O TOTapUPMUIECKOM QYHKITUU

2)PaccMoTpeTh mprMeHeHUe T0TapH(PpMOB B TPAKTHYECKUX
MPUJIOKEHUSIX U PU3UUECKUX SIBIEHUSIX

3)C MOMOIIIBIO CrIelIraIbHBIX GOPMYIT I€PEBECTH HOTHYIO
IPAaMOTY Ha SI3bIK JIOTapHuPpMOB
I'mmoresa: YauBUTEIbHOE PSAIOM...
Kparkoe cogepskanue padoTsi: 1) Mictopuyeckas cripaBKa;
2) Posnb morapru¢pmoB B My3bIKE;
3) 3Be3bl, IIIyM U JIOTapUPMBbI;
4) JlorapudmMuyeckast CriMpasib
5) HoTHast rpamoTa u s13bIK 1oraprupMoB



HemHoro ucnopuum

M3BecTHBIN WIOTAAHACKUN MaTeMaTUK, >xoH Hemep
BOIIIe/T B ICTOPUIO MAaTEMATUKHU KaK U300peTaTesib
yorapupmMoB, OH COCTABUTETH TEPBOU
TaO/IUIIBI TOTapUPMOB, KOTOPOU
TIOCBATHUII 20 JIET CBOeM YXU3HHU.

“OnucaHvie yIUBUTE/IBHBIX TaOIUIL
ymorapupmMoB” OTTyOTMKOBAJT
JIMIIb B 1614 TOAY.

Ta6uipt morapudpmMosn
HAIIUTA HeMeJJIeHHOe TIpUMeHeHue.

OxoH HEMEP
John Napier
(1550 - 1617)



HemHoro vcnopuu

IlapannenbHo ¢ Henepom Hap,
COCTaBJIEHHEM TaOIULIbI
norapu@moB paboTa Apyroi
ro0uTe b MaTeMaTHKH - HocTt
bropru.

Bropru coctaBu TaOIHIIBI
siorapuPMOB paHblile, HO TOJTbKO B
1620 roZy U3Zia/1 CBOKO KHUTY
"Tabmu1el apudpmMeTUIeCKOU U
reoOMeTPUYeCKOU ITPOrPeCCUM C
00CTOSITe TbHBIM HaCTAaB/IEHUEM, KaK
MTOTb30BAThCSI UMM TP BCSIKOTO
POZia BBIYUCIEHUSIX .

Uocm Bropau
(1552 - 1632)



HemHoro vcnopuum

B 1623 1., T. e. Bcero yepes g JjieT 1ocjie u3gaHus

IepBbIX TAO/IHNI, AHTTTUHCKUM MaTeMAaTHUKOM JDAMYHIOM
I'foaTepoM Obls1a M300peTeHa mepBas JjorapudpMudecKas
JIMHEeMKa, CTaBIIast pab0YMM HHCTPYMEHTOM JIJIsI MHOTHX
ITOKOJIEHUM BIUIOTH 10 nosiBneHuss DBM.
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O0da 06 3kcrnnoHeHmMe

/1Be mikanbl ['yHTEpa -

Bot uyg0 n3o6peTare/ibHOCTH.
JKCITOHEHTOW MOPOXKAeHa
Jlorapudmudeckast TMHeHKa:

Y umkxeHepa 1 aCTpOHOMa He OBLIIO
HMHacTpyMeHTa nmone3Hee, YeM OHa.
J1axe UssALHbBIe UCKYCCTBA IMTUTAIOTCS €10.
PasBe My3bIKajibHasi raMMa He eCTb

Hab6op nmepenoBbix jorapupmMoB?
AHTTUUCKAY TTO3T J.bpunn



Jlo2capu®mMbi 8 My3bike

«... laxnce ussawHsvle uckyccmea numaromcs eo
Pa3ee my3vikanbHaa camma He ecmb -
Hab6op nepedosvix 102apugpmos?»

U3 «O0dbl akchoHeHme»

A A. DlixeHBanba




«ToBapwill MO TTO THMHA3WH JTFOOU T
WUTPaTh Ha posijie, HO He TI00MI
MaTeMaTHKY.

OH ga)ke rOBOPHUJI C OTTEHKOM
peHeOpeXXeHMsI, YTO My3bIKA U
MaTeMaTHKAa HEeCOBMECTHMBL.

«ITpaBaa [udarop Hairen Kakue-TO
COOTHOIIIEHHSI MEX/y 3BYKOBbIMU
KoJIeOQHUSIMH, HO BeJlb KaK pas3
nrdaropoBa- TO raMmma JIsI Hallei
MY3bIKH Y OKa3a/I0Ch HEIIPUEMIEMOM»



Yacmomy nrob6020 38yKa MO)XXHO
eblpa3umb gpopmysiou

Hote «10» cOOTBETCTBYET 4aCTOTA, paBHASI N KOJIeOAHUSIM B CEKYHY.

B okTaBe yacToTa KO/IeGaHUI HIKHETO 3ByKa B 2 pa3a MeHbliIe
BEpPXHETO.

Torga HOTe «7O» 1-i1 OKTaBbI OYAYT COOTBETCTBOBATH 2N KOJIeOAaHMS B
CEKYH/IY, a HOTe «JJ0» 3-i OKTaBbI — 3N KOJIeOaHUs B CEKYH/y U T.[.

OG603Ha41M BCe HOTHI XPOMATHIECKOI TaMMbI HOMEPaMH p.

07 %)ﬂ



Jlocapugpmupys

amy ¢gpopmyiy,
rnosiy4aem
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[TpuHUMaAa YacToOTy CaMOro HU3KOro
«4o» 3a eAnMHULY n=1 n npuBoAas
norapudpmbl K OCHOBaAHUIO 2, UMeeM

log, N, =wredl=

12



3Be34bl

LLiyMm
1

JlorapnmMbil



«OTKpbLIACh Oe3aHa
3Be37 I10JIHA.
3Be371aM 4McJia HeT,
Oe31He — JHa».

Bo |l Beke 0o H.3.
[ Mnnapx pasgenun 3Be3abl
Ha 6 rpynn.
Camble apkue — 3Be3abl 1-
OW BENUYUHbI, CaMble
cnabble — 6-0M BENMUYUHDI.
YCTaHOBIEHO, YTO
3Be3ga 1-ou Ben. sipye
3B8e3bl 6-01 Bem. POBHO B
6 pas.




® I'pomMKoOCTB 3BYKa - 1 60e1, 0,1 0€eJI — 1 Aenuoen.
©® Tuxmi 1mejaecT IUCThEeB — 1 0eJl.




Kpuk, rpomkas peus — 6-7 6en




PbiyaHbe f1bea — 8-9 6es




Lllym eodornada — 9 6en




Pee dsuzamesniss camosiema —
20 6en




[IIym, rpOMKOCTBh KOTOPOTO OOJIbIIe 8 e —
NpU3HaHA BpeJHOM ISl OpraHu3Ma Yejl10BeKa.

JTa HOPMA 3a4aCTYyI0 MPEeBOCXOAUTCA B IIKOJIe, HA
AHUCKOTEKax, Ha 3aBojax u padpHKax.

My3bika: pok — 10-12 6enoB
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[TociegoBarebHBIE CTEIIEHU TPOMKOCTH — 1 0eJI, 2
OeJ, 3 0ejla ¥ T.[I. COCTABASAIOT apU(PMeTHUECKYIO
IIPOTrpPecCHIo.

dusznyecKas Ke «Cuaa» ITUX IIyMOB (ToO4Hee -
JHEPTUsi) COCTAB/IsIET FeOMETPUIECKYIO IIPOTPeCCHI0
CO 3HAMeHaTeJIeM 10.

I'POMKOCTBD - €CTh AeCATUIHBIN ToTapudM ero
Pu3mIeCcKou CHIBI

HUTak, MBI BUAUM, YTO IPU OLl€HKEe BUAUMOU APKOCTU
CBETHUJI M IPU OLl€eHKE 'POMKOCTHU 1IIyMa MBI UMeeM
Aeno ¢ rorapudpmamu.

BennuynHa omyimeHus NpsIMO NPONOPLUAOHATbHA
morapudpmMy BeTUIUHBI pa3gpakeHusl.



Jlorapugpmuuyeckas cnmparsio

Cnoupanb — 3TO MIOCKAsA KpUBasi IMHUSL, MHOTOKPATHO
00OXosIIIIast OJHY U3 TOYEK Ha TIOCKOCTH, KOTOpast
Ha3bIBAETCS MOJTIOCOM CITUPAJIH.




[lepBbIM Yy4YeHbIM,
OTKPbIBLUUM 3TY
YANBUTENbLHYIO
KPUBYHO, ObIs
dopaHLy3CKMNNn
MaTemMaTuK PeHe
HeKkapT

PeHe [lekapT
(1596-1650rT.)
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'Mnepbonunyeckasa cnupanb

rapyupmudeckas ¢
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ApxunmepnoBa cnuparnb
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T.e. B norapmgomMmmyeckomn cnmpanm
yrny noBopoTa nponopumnoHaneH
norapudm 3TOro paccTtoaHus.

Jlorapnpmunyeckasa cnmparnb
ABNAETCA TPAEKTOPUEN TOUKMN,
KOTopasa ABWXKETCH BOOSb
PaBHOMEPHO BpallaroLlencd
npaAMoN, yaandasacb oT nontoca
CO CKOPOCTbHO,
nponopuuoHansLHou

npougeHHOMY
PACCTOSHUIO. o




Csoucmaeo fro2apumuyeckou
criuparsu

SIk06 bepHy/UIH OTKPBLI
MMOpasUTeJIbHOE
CBOMCTBO CITMPAIN:
KPHBAs C «TBEPIBIM»
XapPaKTepOM.

OHa He nu3MeHsIeTcs NpU
COKATUSIX, PACTHKEHUSIX
1 MOBOPOTAX.




Mo norapudpmmnyeckon cnmpanm CBEPHYTbl PAaKOBUHbI
MHOIMX YJINTOK U MOJIJTIOCKOB



Paccmonpum noacosnHyx

Mo norapudcdmmnyeckmm cnupansam BbiCTpanBarTCs
LBeTKU B COLBETUAX NOACONTHEeYHMKA



1 cnupanu
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[lo norapudmmnyeckmm cnupansam BbiCTpanBaroTCcs
pora MHOrMXx XXUBOTHbIX



Mo norapucdmnyeckomn cnupanum cpopmmpyetcsa Teno
LMKNOHA



Mo norapudpommnyeckum cnupansam 3akpyveHbl MHOrue
rarakTukKu, B YaCTHOCTU "anakTuka, KOTOpou
npuHagnexut ConHe4yHasa cucrema




YIuTKa
y.l'II/ITKa ABJ14EeTC4H OpraHOM,

BOCNPUHUMAIOLLIMM 3BYK, B KOTOPOM
camMoun nNpmpoaou 3anoXeHa
NIOTAPUOMUYECKAA CINMUPATID!

Yenosevyeckoe yxo — amo masieHbkoe 4ydo!




TpaeKkTopun HaceKoMbIX
NeTAWNX Ha CBET Takxke
onucbIBatoT
norapudpmMmnyeckyto
cnuparib.

kkkkkkkkkkkkkkkkkkkkkkkkkk

INNorapngomuyeckasa cnupanb eanHCTBEHHAsA U3 crimparnem
HEe MEeHAET CBOeU OOPMbI NPU YBENUYEHNN pa3MePOB.

Bungumo, 3aTo CBOUCTBO U MOCNYXXMNO MPUYNHON TOrO, YTO B
XMBOW npupoae norapugomMmmyeckasa cnmpanb BCTpevyaeTcs

yalle gpyrux.



FIOTHas rpamota v A3blK J10rapnpMoB

N3rnb rutapsbl Xxenton

Tbl 0O6HMMaellb HEXHO

CTpyHa OCKOJIKOM 3Xa,

[1POH3UT TYrylo BbICb

KayHETCH Kyron Heba,
BonbLLOn 1 3BE3AHO-CHEXHbIV
Kak 340p0BO, YTO BCe Mbl 34eCb
CerogHs cobpanuco
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~——HomHas epamor

Jio2apugmos

1 okTaBa
do - Log 2 Npm=1+0/12

re —Log 2 Npm=1+1/12
mi - Log 2 Npm=1+4/12
fa-Log 2 Npm=1+5/12
sol - Log 2 Npm=1+7/12
la - Log 2 Npm=1+9/12

Si -Log 2 Npm=1+11/12

2 OKTaBa

do - Log 2 Npm=2+0/12
re - Log 2 Npm=2+1/12
mi - Log 2 Npm=2+4/12

fa - Log 2 Npm=2+5/12

sol - Log 2 Npm=2+7/12
la - Log 2 Npm=2+9/12

Si - Log 2 Npm=2+11/12




Bb1800bI:

1) PaccMoTpeiu BapuaTUBHOCTD CBOMCTB JIOTapu(pMOB
2) [Toapo6HO y3HaMIH 0 POy T0TapUPMOB B MY3bIKE

3)[lo3HAaKOMITHCH C BUTAMHU JIOTapUPMUIECKUX
CIIUPAJIer, pAaCCMOTPeJ/IM €€ CBOMCTBA Ha HAT/ISIAHOM
npuMepe;

4) C MOMOIIIBIO CITeIIHaTbHBIX GPOPMYII IIEpEeBeI HOTHYIO

IrPaMOTY MY3bIKaJbHOTO mpoussegenus O. MursieBa
«3ru6 ruTaphl XKe/ITOM» Ha SI3BIK JIOTAPHUPMOB.



