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I. HACTOPUYECKOE BBEJEHHE
B MY3bIKAJIbHYIO AKYCTHKY

C sIBJeHMSIMM aKyCTHKH CTalKHBaeTcsl KaXKibld. Beaywaemes B OK-
pyXalol{i Hac MHpP. Mbl HauMHaeM BAPYT CJAbILATL 3BYKH, Ha KOTOpbIE
TONILKO UYTO He obpaliajd HHKakoro BHUMaHHs. THKalOT 4acel, 3BYYHT
re-TO My3blKa, CBUCTUT BeTep, lle6euyer BAaju NTHYKa. TpyaHo Takxke
Ha3BaTb 06/1aCTh TEXHHKH, KOTOPas He CTaJKHBaIach Obl ¢ aKyCTHUECKH-
MH BONPOCAMH: H3rOTOBHTE/M MY3biKa/bHbIX HHCTPYMEHTOB HULYT CMOCO-
6bl  yJyulleHHs] aKyCTHYECKHX CBOACTB CBOeH TNPOAYKUMH, CTPOUTEJH
3aHATHl IOMCKAMH yMeHblleHHsA ObITOBbIX H MPOH3BOACTBEHHBIX LIYMOB,
aKyCTHUECKHE METOIbl HCC/IeJ0BAHUA TIO3BOJSIOT 6e3 pa3pyLieHHsi 1eTaJlu
YCTaHOBUTb €€ KauyeCTBO, CJOXKHbIA CTEHA B CYHTAHHbIC MHHYTHI AacT
NOJIHYIO CIpaBKy o paboTe AeTasel B ABMraTe/le aBTOMOGHJIS U TaHKa —
H 5T Ba)KHbie CBejeHHs1 OyAyT NOJy4eHbl TOJNbKO HAa OCHOBE aHaJ/M3a
3BYKOBBIX KOJIeGaHHH.

3BYK — 3TO PacMpoCcTpaHsIOLLIHecs B YIPYTHX CpeAax (rasax, Xui-
KOCTSIX H TBepAbIX Tejlax) MeXaHHueckHe KoJeGaHusi. YueHHe O 3BYKe,
10 KJ1aCCHUECKOMY OTpejeNeHHI0, 1 ecTb aKycTHka. [lo aHasoruy, akyc-
THKa MY3blKaJbHbIX HHCTPYMEHTOB, HJIM MY3blKajlbHas aKyCTHKa — y4e-
HHe O MY3bIKaJbHOM 3BYKe.

B npupome cyulecTByeT MHOMXKECTBO MPOLECCOB, COMPOBOXKAAOILHXCS
KoJeGaHUAAMH, OCHOBHbIE 3aKOHBl KOTOPHIX BO BCEX Cay4asiX OJHHAKOBHL.
UeMm ke OTJIHYAIOTCS OT OCTaJbHBIX 3BYKOBbIe KoJleGaHusl, TOPOXKaaloLm1e
3BYKH MY3blKH? Kak M moueMy INpPOHCXOIST KosieGaHusl, CMOCOOHBIE OT-
paxaTh AefiCTBUTEJbHOCTb B 3BYKOBbIX XYI0XKeCTBEHHbIX 00pasax, TO
ecTb 6biTb MY3blKO? OTBeTbl HA 3TH BONPOCH AaeT My3blKaJbHas aKyc-
THKA.

Cy11eCTBYET HECKOJbKO ONPEJe/IEHHA 3ITOro NMpeaMeTa, NMOMHMO yXKe
yloMHHaBIIerocsi. B cooTBeTCTBHM ¢ OAHHM H3 HHMX, My3blKajibHasi aKyc-
THKA — HayKa, H3yyaiolllasi IPHPOLY MY3blKaJbHbIX 3BYKOB H CO3BYUHH,
a TakXKe My3blKaJjbHble cHcTeMbl H cTpou. Ho Gosee nmonHeiM, Ha Hal
B3[VIA/, SIBJSETCS TAKOE ONpejeJeHHe: My3blKajibHasi aKycTHKa — HayKa
06 06pa30BaKHH, PACTIPOCTPAHEHHH H BOCIPHSITHH 3BYKOB My3bIKH. 3]eCh
B MOJIHOM Mepe 0603HaueH KPyr BONPOCOB MPEAMETa, YKasaHbl €ro OCHOB-
Hble acleKThl. BaxKHoe OoTJHuKe 3TOro onpeaeseH|s OT NpelblAyUIHX COoC-
TOHT B TOM, UTO, COTJIACHO [IEPBOMY, B My3bIKaJIbHOH aKyCTHKE H3y4aloTCA
TOJBKO MY3blKaJbHbl€ 3BYKH, corjlacHO BTOpOMY — B006l].le 3BYKH, KOTO-
pbie MOTYT GbITb KaK MYy3blKajlbHbIMH, TaK H HeMY3blKaJ/bHbIMH, TO €CTb
urymamu. U3BecTHO, YTO KOMINO3HUTOPHI LIKPOKO HCMOJIB3YIOT B My3blKaJb-
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HBIX POU3BEAEHHSIX PaA3JIHYHbIE IIYMOBHIE 5P dEKTE, KOTOPble MOTYT CO-
34aBaThCsl H MY3bIKAJbHbBIMH HHCTPYMEHTaMH, MO3TOMY HCKJIIOYaTh 3TH
3BYKH, NIpHMeHsieMble B MYy3bike, 6blJI0 Obl HENMpaBHJAbLHO, TeM 6o0Jee 4YTo
MoYTH B J1I0OOM MY3BIKa/JbHOM 3BYyKE HMEETCs MpHMech IUyMa.

[lepponauanbHOe 0O3HaKOMJEHHe € MY3bIKAJAbHOH aKyCTHKOH 1eJie-
Co06pasHo, Ha Halll B3TJsA, OCYUIECTBHTb B HCTODHYECKOM Pa3BHTHH H
MPOCJIEHTh, KAK BO3HHKJIH, KaK PA3BHBAJIHCh U NMPHIIIH K COBPEMEHHOMY
COCTOSIHHIO HallUH 3HaHH#A 3Toro npeamera. Ilocse Takoro Heropuyeckoro
3KCKypCa H3J10XKHM OCHOBHbIE [IOHATHSA COBPEMEHHON MYy3blKaJbHOH aKyc-
THKH B TOM BH/€, B KAKOM OHHM HY>KHbl JII060MY, KTO HMEET AeJIO C MYy3bl-
KaJIbHbIM HHCTPYMEHTOM H €ro HacTpOHKoH. Pa3/iHuusi BO BarJsAax Apes-
HHX M COBPEMEHHbIX YYEHBIX MOMOTYT Jyulle ySICHHTb TNpeAMeET.

MCTOKH aKyCTHKH MOXHO NPOCJAEAHTb A0 ApeBHeHIux BpemeH [1, 2,
3, 4].

TouHo ycTaHOBHTB, KOria NMepBOGHITHBLIA uyesOBEK BnepBbie OGpaTH.
BHUMaHHE Ha TO, YTO 3BYKH NPHUPOAbI MOTYT ObITb MPHATHBIMH Ha CJYX,
y:Ke HeBO3MOZKHO, HO TO, UTO 3TO HabJiogedHe 6blJ0 OCHOBOH AJs CO3/4a-
HHSl MY3bIKaJbHOTO HCKYCCTBA, MOXKHO YTBEPKAATh C OMpPeAeSeHHOCThIO.
HMuave yenosek He Hauan 6bl H306peTaTh My3blKajbHble HHCTPYMEHTDI.
M MOXHO TakXe yTBep»KAaTh, YTO CO34aBaJ OH CBOH MY3biKaJbHble
HUHCTPYMEHTHl 32 MHOTO THICAY JIET A0 TOrO, KaK CTaJ HHTEPEeCOBaTbCsA
H H3y4yaThb MPHPOLY MY3blKa/abHBIX 3BYKOB. JIpeBHHE MYy3BIKaJbHble
HHCTPYMEHTH HAMHOTO cTapllle, UeM MnepBbie AOLUeAUIHe 10 HAC CBEJEHHS
00 aKkycTHKe.

[To-Buaumomy, Hanbosee ApeBHHe MYy3blKaJbHble HHCTPYMEHTHI — Ay-
XOBHIE.

PasinuHble CBHCTYMBKH M [AyAKH H3 POroB XKHBOTHBIX H PAKOBHH
HaxXodsAT B pacKONKax Iajeo/uTa — ApeBHEKAMEHHOro Beka. Bpemsi Bo3-
HHKHOBEHHSI JpeBHeH ¢uieHThl H TPYObI-PAaKOBHHB NPHOJIH3HTENBHO
80 000 — 13 000 seT mo H. 3., PIEHTHI C HTPOBLIMH OTBEPCTHAMH LYAKH —
5000 — 2000 net no u. 3.

Mousioxxe CTpyHHBIE HHCTPYMEHThl, Hanmpumep, apda, H3BecTHas o
pHCYHKaM, HalA€HHBIM NPH apXeoa0THUecKHX packonkax [Ipesuero Erun-
Ta. PHCYHKH ap@, BhiceueHHble Ha KAMHSIX, JaTHPYIOTCA MATHIM ThiCsIYese-
THeM 10 Hauled 3pbl.

[TosHaHHs1 ApEeBHHX B aKyCTHKe, €CJHM CYAWTb N0 ACILEAINHM CBeje-
HUAM, 6blJH YMO3PHTENbHBIMH H B HEMAJIOH CTEMEHH MMEIH MHCTHYECKHH
xapakrep. Kurafickuii ¢uiocod Poxu, XKHBIIKH TpPH THICAUYA JET [0
Hallled 3pbl, Pa3MBIULIAT O CBSI3H BBICOTHl 3BYKOB C 3JE€MEHTaMH TpH-
poabl: 3emJel, BONOH, BO31yXOM, OrHeM d BeTpoM. Kakyio ¢Bsi3b yaanochk
YCTAHOBHTb KHTAaHCKOMY (HA0COPY — HCTOpPHSI 06 3TOM YyMaJuHBaer.

AKycTHKA Tak HJIH HHauye [0JKHA Gblla BO3HHKHYTb Ha OCHOBE €C-
TEeCTBEHHOTO HHTEpeca K My3blKe H K MY3blKaJbHEIM HHCTpyMeHTaM. Tou-
HO TaK XKe, KaK NPHATHBIE /5 C1yXa 3BYKH IPUPOAbl NOOY WA YeNOBEKA
C031aBaTb MY3blKaJbHble HHCTPYMEHTBI, TAK H TNPHSITHbIE 3BYKH HHCTPY-
MEHTOB BbI3BaJH CTPEMJICHHE Pas3ralartbh TaWHY MYy3blKaJbHBIX 3BYKOB.
Takum 06pa3oM, nosiBJIeHHe aKyCTHKH CBSI32HO C MPUSITHBIMH [JIsS CIyXa
3BYKaMH. )

3apoxkaanouiasacs yeJoBe4yecKasi MbIC/Ib CTapaiach NPOHHKHYTb B 3BY-



KOBbie IBJEHHSI OKpYXalolled NPHPOAbl. YKe Ha 3ape Pa3sBHTHUSA Mbllle-
HHS Ye/J0oBeKa TIOABHJIHCh PyHAAaMeHTAJbHBIE HIAEH B O6GJIACTH 3BYKOBbIX
apneHuil. JlpeBHue rpeku OblIH 3HAKOMBbl CO MHOFHMH 3JIeMEHTaMH
MYy3blKaJbHOH TEOPHH, COOTBETCTBYIOLUMMH COBDEMEHHbIM IIpe/CcTaBJe-
Husim. Hanpumep, UM OblIH H3BECTHbl JHATOHHUECKHH H XPOMAaTHYECKHH
MY3blKaJbHbIK CTPO#.

B ray6okoit apeBHOCTH 6bIO 3aMeUE€HO, 4YTO NIPH yAape ABYX Tel
BO3HHKAeT 3BYK. M3BecTHo, uto npumepHo B X—VI Bekax [0 H. 3. ApeB-
Herpeueckue uaocodnt yxxe 6blIH y6exeHbl B TOM, YTO HCTOYHHK 3BYKa
HeO6XOAHMO HCKAaTh B JABUIKEHHM YaCTHE, H3 KOTOPbIX COCTOAT COyAaps-
eMbie TeJia, YTO 3BYK AaJiee pacnpoCTPAHSETCA B pe3yAbTaTe KaKHX-TO
HeompejeNeHHbIX ABHXXEHHH BO3AyXa H 3TO [0CJe]Hee AaeT oulylleHHe
CJALILAHAA. Mbl BHAHM, 4TO 3TH NPEACTaBJEHHA COBCeM ONH3KH K HCTHHE
H He XBAaTaeT HM TOJbLKO SICHOCTH H MIyOHHbI IPOHHKHOBEHHS B CYUIHOCTD
fBNeHHH. FICHOCTb MOCTENEHHO BHOCHJH TEOPETHKH B TEUEHHE MOC/eNYI0-
wHX BekoB. VI Bex X0 H. 3. OCTaBAAeT 3aMETHOE BJIHSIHHE Ha pa3BHTHE
MY3blKaJbHOH aKYCTHKH, H HaHOOMBILKM YCIIEXOM KJaCCHYECKOH APEBHOC-
TH B 3TOA OGAACTH CTANO OTKPLITHE CBAA3H BLICOTH TOHA H JTHHBLI 3ByYa-
uiero Tesia (CTPyHbl, TpyObl) . OTKpHITHE 3TO CBA3aHO ¢ nMeHeM [Iudaropa
(okonc 500 r. no H. 3.), ocHoBaswero ¢Bolo wKony B IOxuo# Hranuu
(Kporton). Ha Ilndaropa cunbHoe Bneyart/ieHHe Npou3Beso HabMoAeHHE
3a 3By4aHMEM [JIMHHBIX H KOPOTKHX cTpyH. OH 06HapyKu, YTO CTPYHA
H3/[AeT TOH HA LEJNYI0 OKTaBY Bbillié TOHA, H31.aBA€MOT0 CTPYHOMH, KOTOpas
BABOe anunuee. Ha rnas 6u10 3amMeTHO, 4TO AJHHHAsA CTPyHa BHOpupyer
pexe, ueM HaTSHYTast C TOH XXe cuoi Koporkas crpyHa. Ha stom ocHo-
BAHHH No3jHeiliHe UCCAe0BATENH PAaCCMATPHBAIOT ONBITHI CO CTPYHaMH
KakK A0Ka3aTeJbCcTBO TOTO, YTO [lHdarop oco3HaBan HAEKD 3aBHCHMOCTH
3ByKa OT 4acTOTbi BHOpALHH.

CuctemaTu3auusi GpU3HYeCKHX 3HAHHA O MPHPOJe 3a/0XKeHa TPyAaMHu
Apucroteas. Ero Tpyasl — OGLIHPHAA SHUHKMOMEAHA 3HAHHH, MTOr pa-
60T He TOJbLKO camoro Apucroreas, xusuwero B 384—322 rr. a0 H. 3.,
HO H MJIOAB! TPYAOB MHOTHX MOKOJEHHHA 4O HEro, CYMMHPOBAHHE YeJioBe-
YeCKHX 3HAHHHA BO MHOFHX O6JACTAX HAyKH M uckyccTBa. CHcTema 3Ha-
HUA APHCTOTEst IOYTH ABE€ THICAYH JeT 6bl1a GpyHaameHTOM HaykH. [laa
My3bIKaJbHOH aKYCTHKH OCOGbIi HHTepec npeacTaBaserT ApHCTOTENeBO
yueHHe O ABHXKEHHH H My3bike. [IpaBHAbHEI MbICIH O PacnpOCTPaHEHHH
aByka B Bo3dayxe. Ecau Bo Bpemena [Iudaropa ananu, 4T0 38yK KaKHM-TO
o6pa3oM CBsi3aH C AeHCTBHEM BO3AyXa, TO ADHCTOTe/ab Aejaaer B 3TOM
o6J1acTu War BOEpeA H yXKe yTBepXKAaeT, YTO 3BYK cosjaercs 6aaroja-
ps BoJiHaM CXkaTHsi. Bocnutatenp Anekcanapa MakefoHCKOro nbitajacs
OCHOBATb (PH3HKY MY3bIKaJbHOTO 3BYKA HA HAO/I0OACHHH H 3KCTIEDHMEHTE,
HO ApucToTeseBOHl (PH3HKe BCE XK€ He XBaTalo rJyGHHbI OGOGLIEHH.

[TpumeyaTtenpHass Bexa — H306peTeHHE MOHOXOpPAA, KOTOPLId Bnep-
Bhie YNIOMHH3eTCA y BeJHKOro reomerpa EBk/naa, rpeka no HauHoHab-
HOCTH, pacuBeT TBOpuecTBa Kotoporo otHocHTcss kK 300-mM rogam a0
H. 3. Bo3amoXxHo, 3TOT KpynHeHIIHH PH3HK APEBHOCTH H He OblJl H3006-
peraTesieM MOHOXOpPAa, a npoo6pa3s nocsensero Guin n3secteH yxe [lu-
¢paropy. Ho takoBa yx cyanba apeBHHX H306peTEHHH, UTO MHOCHE H3

HHX HEe UMEIT AOCTOBEPHO YCTAHOBJIEHHLIX aBTOpOB. CllHTaIOT, 4TO BO
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Bpemena EBKk/IHAa Oblid M3BECTHBI B OGLUKX YePTaX 3aKOHB PacrpocTpa-
HEHHS1 B OTPaXKeHHS 3ByKa.

[lonbiTka co3naHusi BOMHOBOM TEOPMHM 3BYKA [0 AHAJOTMH C 33KO-
HOMEPHOCTAMH pacnpoCTPaHEHHs! BOJH Ha NOBEPXHOCTH BOAbI OblJa Npes-
NpPHHATA B | BEKE [10 H. 3. 3HAMEHHTLIM APXUTEKTOPOM M3 Puma Mapkom
ButpyBnycom. 3ameuarenbHo B ero TeopuH TO, 4TO OHA paccMaTpHBaJa
BO3XYX HE [ABHXYILIMMCA BMECTe C BOJHOH — aHAJOTMYHO TOMY, KaK
lllénKa Ha BOAe MIOAHUMAETCS U ONYCKAETCs MPH NMPOXOXKAECHHH BOJIHBI OT
GPOLIEHHOTrO re-TO PsAAOM KaMHS: BOJHBI OT KAMHS PAcXOASITCS, a el -
Ka 3a HHMH He caeayeT. Kasasnoch Gbl, npoctoe HabJoeHHe, HO MOAOGHAas
aHaJorusl NPHMEHNTEJbHO K BOJIHAM B BO3/1yXe HHKAK HE YKJaAbiBaJaach
B ToJI0Bax coBpeMeHHHKOB Butpysuyca. OHM OTpHIA/JH TOUKY 3peHHs
Butpysuyca, KoTopoit, KcTaTH, IPHAEPKHUBAJICS caM APHCTOTeJb HA TOM
OCHOBAHHH, YTO €CJH BO3AYX OCTAeTCsl HA MeCTe, He [ABHIKETCA BMecTe
CO 3BYKOBOH BOJIHOM, TO KakK e Torja oGbsiICHHTb PAaCnpoCTpaHeHHe 3BY-
Ka B mpocrpaHcTBe? [laxe nmiecTHaalLaTh-CEMHAAL AT CTONETUH CYCTA B
3TOM BOIpoce y (GU3HKOB Oblia MyTaHHLA. :

Ho npocaenyem nanbuie. Mapk ®abuit Kenuntuanan (30—96 r. u. 3.)
A0Ka3aJ/a Ha/IMuHe pe3oHaHca CTPYHbI, HCIOJb30BAB /A 3TOH LeJH COJO-
MHHKY. Y IHBUTE/IbHAS LIHPOTA HHTepecoB ApeBHUX! KBHHTHIHAH caead
OTKPbITHE OAHOTO H3 (PYH/IaMEHTAJbHbIX ABJEHHH B My3blKaJbHOH aKyc-
THKe, He OyayuH (PM3HKOM,— OH, KaK H3BECTHO, Gbl1 opaTopom!

Cepepunyc Beruyc (480525 r. H. 3.) Hamucad N8Tb KHUT 10 My-
3blKe, B KOTOPbIX OGCTOSITE/IbHO H3JI0XKHJ MY3blKa/bHO-TEeOpeTHUECKHE
yueHHust Toro Bpemenu. Hapany c «[lpo6remamu» Apucrorensi 3T KHUTH
SIBJISIIOTCST OAHMM H3 OCHOBHbIX HCTOUHHKOB CBEAEHHH [10 MY3blKaJbHOM
aKyCTHKe apeBHHX. [lpuBenem HekoTOpble BblAEPKKH U3 KT Beruyca,
KOTOpHI€ 3aMevaTesbHbl TeM, UTO BIJIA[bI, U3JIOKEHHbIE B HHX, GJH3KH
K COBPeMEHHBbIM BO33peHHsIM: «Ecan 66l Bce BelllM HaXOAWIHChL B COCTOSI-
HHH TIOKOSI, TO HH OJHH 3BYK He KOCHyJcsl Obl Haulero cayxa. Tak 6bl10
Obl H PH NPOCAYLIHBAHHH JI0G0OT0 ABHXKEHHS, IPH KOTOPOM BELLU He MOT-
J1 Obl IPOM3BOANTL Mex Ay co6oii yaapa. Takum o6pa3oM, 1151 BO3HHKHO-
BeHHA 3BykKa HeoGxoauMm yaap. Bo3HuKHOBeHHIO yaapa, oqHaKo, 1O Heo6-
XOAMMOCTH [JOJIX)KHO NPeAlleCTBOBATL ABHIKEHHE.

HMrtak, eciu 10/1KeH BO3HHKHYTb 3BYK, TO AO/KHO ObITb HAJHLO H
ABHKeHHE. Kam/0e ABHKEHHe CONepXKHT B ce6e KaK MOMEHT CKOPOCTH,
TdK H MOMEHT Me/JeHHOCTH.

Ecan aBuxenne npu ynape measenHoe, To Bo3Gyxaaercsi Gosdee
HH3KHH TOH, K60 N0AOGHO TOMY KaK MELJEHHOE JABMKEeHHEe GJHXKe K CO-
CTOSIHHMIO MOKOSI, TaK H HU3KHI TOH 6JHKe K MOJIUaHHI0. BeicTpoe aBHKe-
HH€ NDHBOJAHT K BBICOKOMY 3ByuaHHIO. Kpome TOro, HH3Kuil TOH, MOBBI-
I1afACh, JOCTHIaeT CePeAHHbI, @ BLICOKHH TOH AOCTHTaeT ee, MOHUKASICh.
Bcesi coBokynHocTb vacTedt coepunsieTcst B W3BecTHoil mponopuuu. [Tpo-
MOPILHH Ke MO3HAIOTCSA, raBHbiM o6pas3oM, B uncaax. B 3aBHcHMOCTH OT
MHOFOKpPaTHBIX HJH MNOApa3ie/leHHbIX TNPOMOPLMH CJbILATCA JUOBO CO-
3BYUHble, JIHGO Heco3ByuHble TOHbl. CO3BYUHble TOHbI — 3TO T4KHE TOHBI,
KOTOpbI€, B351Thi€ OHOBPEMEHHO, CO3/aI0T MPUSATHOE U CJAUTHOE 3By4aHHe.
HecosByuHble TOHBL — 3TO TakHe TOHbI, KOTOPbIE, B3sIThle OAHOBPEMEHHO,
He CO3/aI0T NPHSITHOTO M CAMTHOTO 3BYYaHHS».
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B nanHom oTphiBKe BHIHBI, MO KpaiiHell Mepe, yeTbipe OCHOBOINOJA-
FalolMX MOHSATHSI MY3blKaJbHOH akycTHkH. [lepBoe — a5 TOro, uto6bi
BO3HHK 3BYK, JOJIKHO ObIThb JABHKEHHE; BTOPOE — ueM GbiCTpee ABHKEHHe
NpH yAape, TeM BbILIE TOH, H HA0GOPOT; TPeTbe — Kaxk/i0e 3By4aHHe —
TOH — COCTOHT M3 OTAEJbHbIX 4AaCTeH, TO €CTh, 1O CYLIECTBY, Peub HAET
0 CJI0XKHOM XapaKrepe 3BYKa; H YETBEPTOE — TOHbI 6bIBAIOT CO3BYUHbIE H
HECO3BYUYHbIe, CO3aI0lLKE MPHUATHOR, CJIHTHOE 3BYUAHHE HJH HENPHATHOE,
HecJMTHOe 3ByuaHue, [locjesHee NoN0KeHHEe — TaK Kak OHO JAaHO B LLH-
TaTe U3 KHUI bBerunyca, coBnagaeT NOuTH LOCAOBHO ¢ onpeseseHHeM
KOHCOHAHCa W JAMCCOHAHCA, NPHHATBIM B COBPEMEHHbIX KHHTAX 110 My3bi-
KaJbHOH aKyCTHKe.

[lepewarnem panee cpasy uepe3 Thbicsiuy JeT, MOCKOAbKY HCTODHs
My3bIKaJbHOH aKyCTHKH 33 3TOT NMepHOA He 6blna 60raTa IPKUMH OTKPbi-
TUAMH, BO BCAKOM CJydae yAWBHTE/bHbIE H HHTepeCHble COGbITHS MPOHC-
xoasAt B XVI crosernn. Haunuas ¢ konua XVI Beka B 1ieHTpe BHUMaHuS
HceefoBatededl CTos/a npobjaeMa yCTaHOBJIEHHSI CBSI3H MeXKAy BhICOTOH
TOHA M UMC/IOM KosieGanuid Tena. Celluac ye HEBO3MOKHO YCTAHOBHTD
TOYHO, CKOJBKO YY€HblX 3aHHMAaJOCh 3TOH MpobJieMoil U KaKHM NyTem
NPHLLJIO K ee peleHHIO. Mi3BecTHo, uto B 1585 roay utaansaneu JxkoBaHHH
Benenerra ony6ankosan B TypHHe TPAKTaT 0 My3blKaJAbHbIX HHTEpBaAax,
B KOTODOM OH YTBEDPXX/A4eT, YTO B OJAHHX H TeX XKe UHTepBaJax, ¢ OAH-

" HAKOBBIM OTHOLLUEHHEM BbICOT 3BYKOB GYAYT paBHbl H OTHOLIEHHS] YaCcTOT
K0J1e6aTe/IbHOTO [IBHXKEHUS TeJl, MPOH3BOASILIHX 3TH 3BYKH. HekoTopbie
CBOH pacyeThl K /J0Ka3aTe/NbCTBY CBA3H MeXK/AY BbICOTOH 3BYKa H 4aCTOTOH
KoJsie6aHHi ny6aukyeT B 1618 roay dpanuys Ucaak Bukman.

Ho oTkpbitie 3TOif ¢BAA3H OGBLIMHO MPUNUCHIBAT ABYM APYTHM yue-
HbIM: (ppaHUy3cKoMy MoHaxy Mapeny Mepceuny (1588—1648) u Besu-
koMmy [anuneo [annneo (1564—1642). Mepcenn 6ogee ray6oko, uem
Benenerra n Bukman, uceneqopan KoeGaHUs CTPYH, M NPOBEJEHHbIE HM
SKCMEePUMEHTa/bHbIE HCCJIE€A0BAHNA O3BOJMHIIH €My CIe]aTh BbIBOJ, YTO
NMPH PAaBHO3HAYHBIX yCJOBMAX 4YacTOTa KoJebGaHHS CTPYH o6paTHO Mpo-
MOpLHOHAJ/IbHA [JIHHE CTPYHbl H NPSAMO NPONOPLUHOHAJbHA KBAaAPAaTHOMY
KODHIO H3 ILIOLlaAH MOMNEPe4yHOro ceueHus: cTpyHbl. OueBHAHO, B 3TO
BpeMsi POJHJICS OMBIT MO YCTAHOBJAEHUIO CBA3H BLICOTH KoJleGaHHA ¢ yac-
TOTOH NMPH MOMOWH 3y6UaTOro Kojeca, KOTOpoe NPH CBOEM BpallleHHH 3a-
AeBaJio 3a KYCOK KaPTOH4; [1PH 3TOM 4acTOTa U BBICOTA 3BYKa yBe/JIHUHBA-
JHCb, €C/M BbIOMPAJOCh KOJeco ¢ GOJBIIUM UKCJIOM 3y6beB (MpH OIH-
HaKOBOH CKODOCTH BpalleHUs! KoJec). DTOT ONLIT HEPeAKO CTABHTCH H B
Hallu [HH.

Xors Tanuneit, no-BUAMMOMY, H He Obll NMEPBOOTKPLIBATE/IeM CBS3H
BBICOTBI TOHA U 4acTOThl KoebaHui, Kak, BIpoueM, YTBEPKAAIOT HEKOTO-
pble JHTepaTypHble UCTOUHHKH, OH BCE€ K€ BHEC CyLLeCTBeHHBIH BK/aj B
MposicHeHHe 3TOH MnpoGjembl. [anunedl GaecTsiule BbIpaska MHOTHE
pyHaamMeHTaNbHBIE HAEH MY3bIKaJbHOH AKYCTHKH, YTO AaeT MOBOA CYH-
TaTb €ro OJHHM H3 OCHOBAaTeJell COBPEMEHHOH aKyCTHKH.

B cBonx snamennThix «Becefax n MaTeMaTHUECKHX A0Ka3aTe/bCTBAX,
KacalollHXcsl ABYX HOBBLIX OTpacJell HayKH, OTHOCSIIHXCS K MeXaHHKe H
MECTHOMY [BHKEHHIO» — ryaBHOM Tpyae [anuses, Buiweaiuem B Jleige-
He B 1638 roay M cojep:kailleM B CHCTEMATHUECKOM BH/E H3J0XKeHHE
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BCEro C/AEJAaHHOro HM B Mexanuke, lanuied paccyxpgaer o BubGpauuu
TeJl.

Haunnas ¢ paccMOTpeHHsl ABHMXKEHHSI MasiTHHKaA, aBTOP MEPEXOAHT
3aTeM K PACCMOTPEHHIO Pa3HOOOPAa3HbIX aKYyCTHYECKHX fiBJAeHHH. Maar-
HHK He SIBJIFETCA HCTOUHMKOM 3BYKOBBIX KOJeOaHUH HU A5 KAKOrO MY3bi-
KaJbHOrO HHCTPYMEHTE, HO Ha ero TNpHMepe OTKPLITO MHOTO 3aKOHOB
aKycTHkH. [asngell Hawen, 4To nepHoabl Kosie6aHHi MasTHUKOB DPaBHOH
IJIHHBl OlHHAKOBbI, 1aK€e €CJIH OJIMH MAATHHK — CBHHLOBBIH, a Apyroil —
NPOGKOBLIN WapPhbl, YTO 4ACTOTA KoJNeGaHHH MasTHHKA 3aBHCHT OT AJIHHbI
MOABECA H YTO MePHOL KOJIeGaHHA MAsTHHKA He 3aBHCHT OT aMILIHTYAbI
KosieGaHHsl, KakKoH Obl 6G0JbllOi OHa HH O6blia. Y Beqnkne olH6aI0TCA.
IMocneanee yrBepxkaeHne [lanujies — HeNpaBHABHO: NpPH  GOMBIIHX
aMIJIMTYy1aX Kose6aHHH MaaTHHKA W GOJbIUWHCTBA APYrUX HCTOYHHKOB
BHOpaUUH nepuoa KosieGaHHH H3MEHSIeTCA, XOTA U He3HAYHTe abHO. Jlaxke
TaKOH 3TaJIOH 4acCTOThl, KAK KAMEPTOH, KaK GblJI0 YCTAHOBJEHO MHOIO JeT
nocae Ianunesa, npu 60/bIIKX aMOJHTYAAX B Hauale KoJe6aHUs HMeeT
HECKOJIbKO GOJbUIYIO YacTOTY 10 CPABHEHHIO C YacTOTOH B KOHIE KoJie-
6aHHH, KOraa aMIUIUTY/1bl Manabl (XOTH HA CJYX Mbl 3TOTO H HE 3aMedaem).
Hadqee Ianunied onucoiBaet 1Ba HHTEPECHBIX ONbITA, KOTOPbIE MO3BOHIH
€My YCTaHOBHTb (PU3HUECKHH CMBICJ CBSI3H BBICOTHI 3BYyKa KoJiebJmoulefcs
CTPYHbI H €e yacToThl. OH BbICKa3bIBAET CYK/AE€HHE, YTO CMbICJ 3TOH CBS3H
OlIpeJessieTcs YUC/IOM Kole6aHu#l B €ANHHLY BpeMeHH. B nepBoM onbiTe
CTEKIAHHLIA GOKaJ OblJ YKpenJieH Ha AHE BMECTHTEJNbHOTO COCyAa C BO-
foi#t. Eciu 60Kan NoTHpand no Kpaw najblleM, TO OH HAYHHAJ H31aBaTh
3BYK, @ 110 NOBEPXHOCTH BOAbI B 60JIbILIOM cocyne npoGerand BoJHbl. [a-
JIJIed HHOT1a 3aMeuaJl, uTo 60KaJ/ MOT U3JaBaTh 3BYK Ha OKTABY Bbillie H,
4TO BaxHO, pAbb Ha BOJe B 3TOM CJy4yae CTaHOBUJAcb GoJee 4aCTOH,
a JUIHHAa BOJIHbl BJBOe MeHbLUIEH.

Bo BTropoM omnbiTe 3ByK H3gaBaja MegHasA NJacTuHka, Kortopyw [a-
JIMJIEH UHCTHJ OT P2KaBUHHbI 2Kese3HbIM pesioM. CkobieHne conpoBoxkaa-
JIOCb 3BOHKHM 3BYKOM, H Ha TWJIaCTHHKe MOXHO OblIO 3aMeTHTb psj
napaJsiie/lbHblX TOHKMX UEpPTOUEK OT pe3lla, PAachoJOXKEHHbIX HA OJAHOM
paccTosiHuy Apyr oT aApyra. M TouHo Tak e, KaK H B ONbITe CO 3ByYalllHM
60KaJioM, MPH MOBLILEHHH BbICOTHI 3BYKa, YTO AOCTHI'AJIOCh YBEAHYEHHEM
CKOPOCTH CKOOJ/IEHHA Pe31OM, pacCTOAHHE MK Y NapaJyiebHBIMH PHCKaA-
MH Ha MJACTHHKE YMEHbIUAJOCH.

Hanee Tanunell onuchiBaeT cAelaHHOe WM B ONbITax HaGJlOdeHHE,
YTO 3BYK IJIACTUHKH MOT 3aCTaBUThL 3ByYaTb CTPYHHI €ro COHHeTa. ITOT
3(p(EKT BbI3bIBARTCA FIBJACHHEM, KOTOpOe Mbl ceHuyac Ha3biBaeM pe3o-
HaHcoM. CTaHOBHTCS O4YE€BHAHBIM, UTo [anunell icHO MOHHMAaA poab pac-
NPOCTPAHAIOIHXCA B BO34yXe KoJebaHuil OJHOrO UCTOUHHKA, BbI3bLIBAIO-
LIHX COKOJIe6aHHs APYyroro HCTOYHHKA (B JaHHOM KOHKPETHOM cJydae —
PaBHOTOHHOH CTpyHbl cnuHera). Hab6awaatenbHblii T'anuaell 3amerua
TaK:Ke, UTO eCJIH CTPYHBI, Pe30HUPYIOLLHE Ha 3BYK MEAHbIX TJIACTHHOK,
BO30YXKAa€MbIX XKe€JE3HbIM PE3L0M, COCTABJAAIOT MexK1y CO60H KBHHTY, TO
CpPeJHHE PACCTOSIHHS MEXXAY PHCKAMH Ha TJIaCTHHKAX OTHOCSTCS Kak
2 K 3. TakuMH onbITaMH OH MOT YCTAHOBHTb OTHOILIEHHMST 4aCTOT B MY3bl-
KaJbHbIX HHTepBaJax. [anunel nbiTa/nca BbISICHUTH, MOYEMY MY3bIKaJib-
Hbl€ MHTEPBaJibl C IIPOCTHIMH OTHOWEHHAMH: 1:1, 1:2, 2:3 U HekoTOpBIE
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ApyTHE — KaXXyTcs Ha CJyX MNPHATHbIMH (KOHCOHAHCAMH, CKaXKeM Mbl
Tenepb), a My3blKaJbHble HHTEpPBaJbl C OTHOUIEHHAMH OOJBIUHX UEbIX
unces1, Hanpumep 15:16,— HeNPHUATHBIMH (TO €CTb JHCCOHAHCAMH).

Takum o6pasom, lanuseli B «becegax», Ha3biBaeMblX HM CaMHM
CBOMM llIe€BPOM, paccMaTpuBaeT BCe OCHOBHble (YyHIaMeHTaJ/bHbie
BOIPOCHI, CTOSIBLIKE B LIeHTPe BHHMaHHSA B 001aCTH MY3blKaJbHOH aKyCTH-
ku B XVII Beke: mosyuerne 3ByKa ¢ NOMOULbIO KOJeGaHHi, CBA3b BHICOTHI
TOHA M YaCTOThl KoJleOaHHH, pacnpocTpaHeHHe 3BYKa B BO3yXe, siBjleHHe
pe3oHaHca, My3blKaJibHble HHTePBaJbl, KoJe6aHusa CTPYHbI (3KCIepUMeH-
TaJbHOE H3yuyeHHe) U 3aBHCHMOCTb 4acCTOTbl CTPYHbl OT €€ TeOMETpH-
yeckrX U (H3HYECKHX NMapaMeTpos. X

Hauunasi ¢ XVII Beka pa3BuBaeTcs M TeOopeTHUeCKas, MaTeMaTH-
yeckas 6a3a My3blKaJbHOH aKyCTHKH. [/t onHcaHusi Kone6auHil BceBO3-
MOXKHbIX BCTPEUYAIOLIHXCS B My3blKaJbHbIX HHCTPYMEHTAX HCTOYHHKOB He-
06X04HM GblJi MaTeMaTHUECKUH anmapat. A 1Jsi nocaefHero Hy>keH 6ol
OCHOBOMNOJIAralIlHil 3aKOH, KOTOPbIH PAaCcKpbiBaJl Obl 3aBUCHMOCTbh MEXK 1Y
aebopMaudeil TBEpAOrO Tesqa M CHJIOH, co3fawnouled 3Ty Aedopmauuio
Aty npobieMy pewus B 1660 rony ¥ npeiacTaBW/I HAydyHOMY MHPY B
1675 roay B Buae aHarpammsbl ceiiinosssttuv Po6epr I'yk. 3nameHuTbii
3akoH ['yKa, KOTOpbI# NO-71aTblHH H3 OYKB aHarpammbl Bbipa:Kaercs Tak:
«ut tensio sic vis» (KakoBo HampsiKeHHe, TakoBa H Aedopmaums),
SIBASIETCH OCHOBAHWeM [/l YYEHHd O 3BYKe # JJif TEOPHH YOPYroCTH,
KOTOpasi, COGCTBEHHO, JIEXKHT B OCHOBE TEOPHH KoJieGaTeNbHOro ABH-
Kenusi Teq. OgHOro 3TOro 3akoHa Obl10 Obl AOCTATOYHO, uTOGHI [yK
Boules B ucropuio. Ero Moxno no mpasy cuurath H3oGperaTesnieM HjaeH
aKyCTHYECKOH AMArHOCTHKH PA3/IHYHbIX MEXAHH3MOB, B TOM YHCJIE H MY-
3blKaJbHbIX HHCTPYMEHTOB, [0 TeM 3BYKaM, KOTOpbie OHH H3AAIOT, AUAT-
HOCTHKH COCTOSIHHSI YeJIOBeYeCcKOTO OpTaHH3Ma 10 lUyMaM BHYTPEHHHX
OpraHoB.

[TonbITKH OGBSAICHEHWS pAaCIpOCTPAHEHHWs] 3BYKOBbIX BOJIH B BO31y-
Xe MO aHaJOrHH C paclnpocTpaHeHHeM psGH HJH BOJIH Ha BojJe GblIH
caedanbl eie B I Beke 10 H. 3. [lonbiTKa Xe co31aTb MareMaTHUYECKYIO
TEOPHIO BOJHOBOTO ABUKeHHsi Oblia Brepsble cienana Mcaakom Heioto-
HoM (1642—1727) B ero Tpyae «MaremaTHueckne Hayaja HaTypaJbHOH
busocopuu» (1687), nokasaslieM, HACKOJbKO MOLLHBIM CPEACTBOM HC-
cJe10BaHHs (PU3HUECKHX MPOLEeCCOB MOXKET ObiTb MaTeMaTHKA.

Teopust BOJHOBOrO JABHXKeHWs pa3paboraHa B BOCbMOM pasjene
BTOpoH KHMUTH «Hauan». HbloTOH yTBepikaaer, 4TO pacrnpoCTpaHeHHe
3BYKa €CTb HE YTO HHOe, KaK TOJNYKH BO3/yXa, BO3HUKaIOLUlHe B pe3yJb-
TaTe BO3JAeHCTBHS BUOPHPYIOLIEro TeJa Ha HENOCPEACTBEHHO IIPHMBIKAIO-
lMe K HEMY YUacTKH OKpyKaiolleld cpeabl (Bodayxa). DT TOMYKH HJIH
MMINYJbChl I€PeJaloTCsi COCeLHHM ydacTKaM cpebl M T. 4. MlHTepecHbimMH
SIBJASIIOTCA peanosoKenusi HploToHa 0 XxapakTepe 1BHXEHHS OTAE/IbHBIX
YacTHIL cpejibl (MPeAnoOKEeHHsi, KOTOPble OH He MOT MPOBEPHUTDH IKCIEPH-
MEHTAJbHO) : TPH MPOXOXKAEHHH HMIYJbCAa YACTHUKH CPeAbl HAUHHAIWOT
JBHTATbCA B IPOCTOM FaPMOHHUECKOM ABHXKE€HHH, HHAUE TOBOPS, MO 3aKO-
HaM KoJe6aHusi MasiTHMKA; €C/IH Takoe [ABHIKEHHe ClpaBefJIMBO [Jisl
OJHOM YaCTHUBI CPebl, TO OHO AOJKHO ObiTb CNPaBeAIHBO H AJsi JI0GOH
Apyroil. HblOTOH TeopeTHUeCKH PacCUMTbiBAeT CKOPOCTb ABHXKEHHs 3BY-
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KOBOH BOJIHBI H NIPHXOAMT K BEIBOAY, YTO CKOPOCTh 3ByKa paBHa KBajgpart-
HOMY KOPHIO H3 OTHOLIEHHS] BeJHYHUHBI aTMOC(HEpPHOro LaBjeHHS K MJIOT-
HOCTH BO34yXa. DTO NepBOe TEOPETHUECKOe ONpeaeseHHe CKOPOCTH 3BYKa
OblJI0 HE COBCEM TOYHBLIM, K B JaJibHEHLIEM NOTpeboBaJiach €ro KOPpPeKTH-
poBka. HbloToH aan TakKe mepBbifl pacyeT AJHHbI BOJHBI 3BYKa W pac-
cuMTaJ [JJIMHHY BOJHBI 3ByKa, H31aBaeMOro OTKPLITOH TpyGoii: A/J1MHa 3BY-
KOBOH BOJIHbl paBHa YJABOEHHOH [JIHHE OTKPLITOH TPYOHI.

M xota HbloToH yXe B CBOMX TeOPETHUECKHX pacueTax paccMaTpH-
BaJl BO3/YX KakK IPOBOZHHK 3BYKOBBIX BOJIH, JIHIIb HE3aAQJTO L0 3TOTO
OblJI0 MOJYYEHO IKCMEPUMEHTAJbHOE J0Ka3aTelbCTBO TOMY, UTo 6e3 BO3-
JlyXxa HEeBO3MOKHO pacrnpocTpaHeHHe 3BYKOBbIX KoJsieGaHHH.

Hau6osee TuiatenbHble OMbITH B 3TOM HanpasJeHHH OblJIH OCYLLECTB-
JieHbl TpOHHLATEJbHbIM YueHbiM cBoero BpemeHd PoGeprom bofinem
(1627—1691), accMcTeHTOM Yy KOTOPOro B cBoe Bpemsi pabBoran I'yk.
C noMmoliubio MHEBMATHYECKOH MAalllWHbl, KOTOpas OTKauWBaJja BO3AYX H3
CTEKJISHHOTO COCY/a ¢ HAXOAUBLIMMCS B HeM 3BOHKOM, Bo#nb yCTaHOBHUA
3aKOH YMEHbIlEHHs] HHTEHCHBHOCTH 3BYKa TNpH pa3pexeHHH BO31yXa
(1660) . Ero skcnepMMeHTHl NPOAEMOHCTPHPOBAJH OUYCHb BAa)XKHYIO CBfA3b
MEX/AY MCTOUHHMKOM 3BYyKa H Cpelof.

Hakonel, ellte oiHo#t npoGaemoil 3anuMananch B XVII Beke — 3kcne-
pPHMEHTA/bHBIM ONpeaeseHHeM CKOPOCTH 3ByKa. OCHOBHBIM METO/0M, KO-
TOPBIM TMOJIb30BAJIMCh HCCJeAOoBaTeNd, 661 METOA, MPEAJOXKEHHBIH elle
Fanuneem, 3aknouanoluiics B U3MepEeHHH HWHTepBaJja BpeMEHH Mex1y
MOMEHTOM CBETOBOTO BOCMDHATHSI B3PblBA& H MOMEHTOM INPHX0[a 3BYyKa
B3pbiBa K HabJjoaatenio. MepceHH omnpejfedss 3TO BpeMsl MO UHCIAYy
yAapoB MyJ/bca, # CKOPOCTb 3ByKa, UM Onpee/eHHas, 6bljla 3aBblllleHa —
450 M/cek.

[Ibep Taccenau (1592—1655), paboras B I[lapuxke, onpeaenun B
1635 roay ckopocTb 3ByKa B BO3lyXe s PyKeHHOro BbicTpesa H AJAA
BbICTpeJia MyUIKH, KOTOPBIE OTJIHUAJUCL MeXAy cO60H BLICOTOH: pe3KHH,
BbICOKHH 3BYK Y PY2Kbf H [VIYXOH, HU3KUH — y NyWKH. Tak Obll yCTAHOB-
JIeH BaXKHBIH (DaKT He3aBUCHMOCTH CKOPOCTH 3BYyKa OT €ro BLICOThl H ONPO-
BEepPrHyTa TOUKa 3peHHs1 ApHCTOTe s, YTBEpPKAaBLIEro, 4YTO BbICOKHE
TOHAa pacnpocTpaHsaioTcs GbicTpee HU3KHX. UTOObl He BO3BpallaTbCs
Goablie K 3TOH npoGJaeme, ykaxkeM, uto B 1738 roay Ilapuxkckoi aka-
neMuell Hayk OblIM BbIMOJHEHB HauboJjiee TOUHbIE H3MEDEHHS] CKOPOCTH
3ByKa — 332 m/cek mpu 0°C. OHH OT/IMYAIOTCS OT H3MEepeHHH, NoJyUeH-
HbIX yKe B Hallle BpeMd, MeHblue uem Ha 19§ (331, 45 + 0,05 m/ceK).
Hcropus 3Haer He Tak MHOrO NpHMepoB, Korja Obl H3MepeHHS (u3u-
YeCKWX BeJHYHH BbIAepXKaJ/l UCMbITaHHEe BpEMEHEeM B TeueHHe ABYX CTO-
JIETHH.

B 1740 roay uranbsiHel bHaHUOHM nOKasana, 4TO CKOPOCTh 3BYKa
BO3pacTaeT ¢ MOBbILIEHHEM TeMIeparypbl ((paKT, HMEIOLLHHA OTHOLIEHHE K
TOMY, UTO HEKOTOpPble MY3LIKaJbHbIE HHCTPYMEHTBI U3MEHSIOT CBOH CTPO#
C M3MeHeHHeM TeMIlepaTypbl OKpyxKamouleit cpeibl).

B ucropuu MyseiKaJbHOH aKyCTHKH, NoXKaJayi, HauboJee Bblaatolleecs
N0J102KEHHe 3aHUMAIOT CTPyHbl. M B camoM fese, CTpyHbl K@K HCTOYHHK
Kose6aHHil NenoJb3yoTes: B 60bLIONH TpyNne My3biKaJlbHbIX HHCTPYMEH-
ToB. Ha npumepe kose6aHuii CTPYH ObITH OTKPBITEl MHOTHE 3@KOHBI aKyC-
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THKH, TaK KaK KOJeGaHHsi CTPYH OTHOCHTE/bHO JIerko HabJioaaTh U HC-
ceoBaTh. CpaBHUTENBHO IPOCTasi KAPTHHA (PH3HYECKOTO N1POLIecca B KO-
Je6Joleiicss cTpyHe obseryaeT pacCMOTPEHHE HesICHBIX BOMPOCOB, CBSA-
33HHBIX C APHPOAOHA MY3bIKaJbHBIX TOHOB.

Bhie yxe 6bl10 CKa3aHO 06 OCHOBHBIX 3aKOHAX KoJeGaHUH CTDPYH,
NOMIYYEHHBIX 3KCIePHMEHTAbHBIM NyTeM MepcenHoM B 1636 roay. OtH
3aKOHBl NPEKPacHO HJIIOCTPHDPYIOTCS CTPYHHBIMH MY3bIKaJbHbIMH HH-
cTpyMeHTaMu. PasiuuHble TOHA, HAIPUMED Ha THTape WK CKDHIIKE, MOJy-
4alTCs MyTeM YKOPAuHBaHHUs KOJIeG/IOUENCs YacTH CTPYHb, & NpH Ha-
CcTpoOfiKe CTPYH 3THX HHCTPYMEHTOB MX TOUHYIO BBICOTY MOJYHalOT H3ME-
HEHHEM HATS’KEHHS MPH OJLHOH M TOH XK€ LJIHHE CTPYH.

B to Bpemsi, koraa HbloTOH BbIIYCTHJ BTOPOE H31aHHE CBOHX «Ha-
yag», B 1700—1707 rogax Ilapuxckas akajeMHsa Hayk ony6JiHKOBana
tpyan YKoseda Capepa (1653—1716), B KOTOpbIX paccMaTPHBAIOTCH
pas/M4Hble HCTOYHHKH 3BYKa MY3bIKaJbHbIX HHCTPYMEHTOB. Tax, 3HauH-
TesibHOE BHHMAaHHe yieieHo CaBepoM pacCMOTPEHHIO 3aKOHOB KOJeGaHus
ctpys. OCHOBHbIE pe3y/bTaThi HCCI€10BaHHH CaBepa 3akal04aIOTCA B
caeqylolleM:

1. CTpyHa, HaTsiHyTasi MeXAy ABYMS OMOPAMH, MOKET KoJebaThes
no uactsim. [1pH 3TOM OT/e/NbHble TOYKH CTPYHBI OTKJOHSIOTCA OT CBOETO
MOJIOXEeHHs] PABHOBECHS O4YEHb CHJbHO, H 3TH TOYKH Cagep HasBaJ
NyYHOCTsIMH; APyrHe COBCEM He ABHXYTCHA — HX CaBep Ha3BaJ y3/JaMH.
ATH HA3BaHHA TAK A0 CHX NOP H CYUIECTBYIOT B HayKe.

9. Kose6auusi OTAENbHBIX uYacTeidl CTPYHBl COOTBETCTBYIOT GoJee
BLICOKHM UACTOTAM 110 CPABHEHHIO C YaCTOTOMH, MPU KOTOPOH CTPyHA KO-
nebaetTcs UeJHKOM, 6e3 HenoABHXKHbIX TOUEK — Y3JIOB.

3. BoJjiee BbICOKME 4aCTOTbl CTPYHbl HaXoAsITCl B KPAaTHOM OTHOLIE-
HHH K YacToTe mpocToro KosneGanus. [IpHopuTeT B TEPMUHOJOFHH 31€Ch
TaKKe npuHaaiexuT Capepy — 4acTOThl, COOTBETCTBYIOILHE Koneba-
HHAM OT/AEJbHbIX YacTel CTPYHbl, Obli¥ Ha3BAHbl UM BbICLUHMH rapMOHH-
YeCKAMH TOHAMH, @ CAMblIii HHM3KHil 3BYK, COOTBETCTBYIOIUMA MPOCTOMY
KOJIeGARMIO 11eJ10i CTPYHBI, Obl/l HA3BaH OCHOBHbIM TOHOM. Best 9Ta Tepmy-
HOJIOrHs, BBedeHHas B 1700 roay, Tak u coxpanuiach Ges H3MeHeHHs 10
HAIIUX AHEH.

4. Konebaolasaca CTpyHa MOXKeT MNPOM3BOAMTE 3BYKH, COOTBETCT-
BYIOILME HECKOJAbKMM [aPMOHMUECKHM TOHAM, B3SIThIM OLHOBPEMEHHO.
MMocaenunit BaxHbiA PakT yxKe OAU3KO MOAXOAMT K pasraike CBOHCTB
MY3bIKaJbHOTO 3BYKa.

CaBep He OTFpPaHMYMBAJICA OJHMMH 3SKCMEPHMEHTAJIbHBIMH HCCAEL0-
BAHMSIMM H MOMBITAJICHA TEOPETHYECKH, NPAaB/a Ha OCHOBE KaKMX-TO COM-
HUTEJbHbIX MPeANOJJ0KEHHHA, paccuHTaTh 4YacToTy KoJieOaHUsA CTPYHbI.
OnHAKO TOUHOE JHHAMHUECKOE pelueHHe 3a1auH O KoJieGJliolledcs CTpyHe
nepBbiM MOJY4YHJ AHMJHMACKHH MaTeMaTHK Bpyk Teitnop (1685—1731),
6oJbllIe H3BECTHHIH KaK aBTOp TeopeMbl O GECKOHEUHbIX pAAaX. Te#nop
paccuMTas 4acToTy TOHA CTPYHbl (OCHOBHOTO TOHA) B 3aBHCHMOCTH OT
e JUIMHbI, Beca, HATSKEHHS ¥ YCKOPEHHs! CHJbl TSXKECTH. DTHMH pacue-
Tami TeAJop MOJOXKHI HayaJao MaTeMaTHUeCcKoH (H3HKe, sABJAsIOLLEHCH
TEOPeTHUYECKOH OCHOBOH MYy3blKaJIbHOH aKyCTHKH. Yacrora OCHOBHOIO
Kosie6aHUA CTPyHbl MO pacueram Tedsopa XopolIO cOrJjacoskiBasach ¢
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SMITHPHYECKHMH POPMYJlamMu, BbiBeJEHHBIMH /151 CTPYHBI elle MepceHHOM
u ['anuneem. Tedop paccMoTpes TOJIbKO OfMH YACTHBIH cayuail Kose6a-
HHSl CTDYHBI, TO €CTh Ko/Jeb6aHHe OCHOBHOTO TOHA,—— MAaTeMAaTHUYECKHH
annapat TOTO BpeMeHH Obll eule oueHb cjaa6. Ho on nposoxua
NepBbIA MyThb, U 3ajaua, pellieHHast UM, CPasy e NMpPHBJEKJIa BHUMAHHE
cambIx BblAalownxca matematukoB XVIII Beka.

Tpynamn ¢pannysa Kana [I'Anambepa (1717—1783), wBeHlapuen
Haunnnna Bepuynnu (1700—1782) u Jleonapaa diirepa (1707—1783),
NpOXKHBIUEro 60/bIIYI0 YacTb CBOeH »Ku3HH B Poccun, U MHTalbsiHLA
Jlarpatxa (1736—1813) 6buta Teoperuueckn perueHa npoGaema Ko-
Neboledcss CTPYHbl H MOJyYeHO AuddepeHLHaIbHOe ypaBHEHHe ee
ABHIKEHHSI B TOH (popMe, KOTOpAsk MCIOAb3YeTCS B MaTeMATHKE HALIUX
JAHeH.

Ecan npuaepxuBaThcsi CTPOroii XpOHOJIOrHH COGBITHH, TO nepBbIM
MaTeMAaTHKOM, PeIHBIIUM (H3HUECKYIO CTOPOHY MNPOGJEMbl IBHKEHHS
CTPYHBI C TEOPETHYECKOW TOUKM 3peHHusi, 6bin1 Jiiep. Hauano pa6or
O#nepa no Teopuu KoseGaHUsI CTPYHbI OTHOCHTCS K 1739 rofy, Korjaa B
CBoeM Tpyae «OnbiT HOBOH TEOPUH MY3bIKH» OH YCTAHOBHJI, UTO CKOPOCTb
pacnpocTpaHeHHs1 BOJIHLI MO CTPYHE He 3aBHCHUT OT AJIHMHBI BOJIHBI BO3-
Oy»KAaeMoro 3Byka. Jiiep BOOGILE BHEC HaHGO/Iee CYLLECTBEHHBIH BKAA
B TEODHIO CTOAYUX KosleBaHUH CTPYH.

IUAnam6epa 06bIYHO HA3BIBAIOT MEPBLIM, KTO MOJYUH (1747) nuc-
depenunanbaoe yparuenue kosnebioielcss CTPyHs B TOH ¢dopme, B KoTO-
POl ero 06bIYHO 3anuchiBalOT Tenepk. [1'Ajiambep Halen obiee pelreHue
STOr0 3HaMEHHTOrO BOJIHOBOIO YPaBHEHHUSA B BHAE BOJH, OETYLIHX B pas-
HbIX HallpaBJeHUsX No cTpyHe. JI. BepHyain B «YueHbix 3anuckax» bep-
JHHCKOH aKajeMUH HayK OmyGJHMKOBA/ TEOPETHUECKOE OGDBACHEHHE rap-
MOHHMK CTPYHbl. OH N0OKa3a, YTO BO3MOXKHO OLHOBPEMEHHOe KoJebanue
MHOTHX HE3aBHCHMBIX 4YaCTed CTPYHBI, JAIOMIHX MHOXKECTBO MPOCTHIX
FapMOHHYECKHX KOJleGaHui. [lepemelneHne ke OT/AEbHBIX TOUEK CTPYHBI
ecTb ajnrebpanyeckas CyMMa nepemelleHHi, COOTBETCTBYIOUIHX MPOCThIM
rapMOHHYECKUM COCTaBAsONUM. 31ech BepHy/iu BeLABHraeT 4 060CHO-
BLIBAET NPHHLHI OAHOBPEMEHHOTO COCYLIECTBOBAHHA MaJlbix KoJe6aHHuil,
He BJMSIIOUIHX APYr Ha ApYra,— TaK Ha3biBaeMbIH NPUHIHI <«Cynep-
nosuuuu». Hano ckasaTe, uTo 3TOT MI0AOTBOPHbBIH NpPHHUHI He cpasy
Hallles1 NpU3HaHHe Aaxe y BBIAAWIUUXCA MaTeMaTHKOB. CBOM NyThb pelle-
HHSl 3aflaun O KoJIeGaHHM CTPYHB npemtoxua B 1759 roay Jlarpamxk
B COJIMIHON cTaTbe, afpecoBaHHoN TypuHCKOH akajemuH. Jlarpank npen-
CTaBHJI CTPYHY COCTOsILIEH M3 KOHEYHOTO uHc/a YacTHIl C OJAHHAKOBOH
Maccol, HaXOASILUMXCA Ha OJAHHAKOBBIX APYT OT APYra pacCTOSTHHSIX M
CBA3aHHbIX 06wel HUTbIO. JlarpaHk HaXOAHT cHaua/ja KoJdeGaHHS 3THX
HECKO/IbKMX y4aCTKOB CTPYHBl M 3aTe€M [OJyYaeT peilleHHe MPH MpPOU3-
BOJIBHO OOJ/IbLIOM YHCJIE YYaCTKOB. '

MHOKeCTBO NPOTHBOPEUHBBIX TEOPHH KOJEGAHHHA CTPYH BBIABHIaJ0CH
matematukamu XVIII Beka, MHOXECTBO MHEHHH CTaNKHBaNOCh MPH OG-
CYXACHHH 3THX BOIIPOCOB, U, K COXKAaJIeHUIO, CIIOPHLl TAKHX BHIAAIOLIUXCS
MaTemaTHKoB, Kak bepuyanu, [I’Anam6ep, Diinep u JlarpaHx, OTHOCH-
T€JIbHO MPHUPOJABL PelleHHH AW depeHLHaNbHbBIX yPaBHEHH AN CTPYH
BbUIMBA/IUCh HAa CTPAHHLAX HAy4YHBIX KYDPHAJIOB HHOT4A B PE3KHE BbINaibl
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Apyr Ha Apyra, B rpy6Gyio KieBeTy. Kaxabiii U3 HUX 3a1KMLIaN CBOIO TOUKY
3pEHHs ¥ He Bcerja GecpUCTPACTHO PAacCMaTPHUBAJ TEOPHIO IPOTHBHHKA.
Ho kak 6bl T0 HH GbliIO, B pe3yJbTaTe 0KECTOUEHHBIX cropoB 6bla 3a-
N102€eH QYHAAMEHT TeX METOA0B MaTeMaTHUECKOH H3HKH, C TOMOLUIBIO KO-
TOPBIX CeA4ac BO BCEM MUPE OYEHb HHTEHCHBHO H3yYaloT H PACCUHTHIBAIOT
My3blKalbHble HHCTPYMeHTHI. McenenoBanus koseGanuit cTpyH 3aHAMaJH
BHAHOE MECTO B TeOpeTHUYeckKHX paGorax yuennlx XVIII Beka, Ho npo6-
JeMbl KojieGaHHH ApPYyrHX MCTOYHHKOB MY3bIKAJbHBLIX 3BYKOB TAKKE He
OCTaBaJIHCh Ge3 BHMMaHHsl. Bbiuwe yxe roBopuaock, uto HukoToH pac-
CYHTBIBAJ AJIHHBL BOJIH, H3J/ly4aeMblX TPy6aMH. DTH pacyeThl OCHOBbIBA-
JIHCb, MEX Y NPOYKM, HA 3KCNepHMEHTaNbHEIX paboTax Casepa. B cBoux
memyapax (1700—1707) CaBep paccMaTpHBaeT siBJeHHe GHeHHH, BO3HHU-
K2IOIHKX NPH OJHOBPEMEHHOM 3BYYAHHH JBYX OPraHHbIX TPy6, JHLIb He-
3HAaYUTENbHO OTJIHYAIOLIHXCA NO YacTore, CaMo siBJAeHHe OHEeHHH G6blJo
AaBHO XOPOILIO M3BECTHO KOHCTPYKTOPaM OpraHos, HO 3aciyra Casepa B
TOM, 4YTO OH YKa3aj Ha BaxKHOCTb HaGJl01aeMOro SIBJEHHS H Ha ero
OCHOBE H HCTOJIKOBaHHH pa3paboTan MeTO/ OnpelesieHust uhcaa KoJeba-
HHi. BueHust opranubix Tpy6, Kak 06bsAcHAl CaBep, BOSHHKAIOT OT TOTO,
4TO KosleGaHHsl ABYX 6JIM3KHX MO BbICOTe TPY6 MEPHOLHUECKH COBMALAI0T
n pacxoasarcs. Hanpumep, ecitn yactora oaHoro 3syka Tpy6bl 32 Ko.ie6a-
HHSI B CeK., a 4acToTa 3BykKa BTOPoH Tpy6el — 40 KoseGauufi B cek., TO
KOHel MATOro KoseGaHus nepsod Tpybnl (32 X 5= 160) coBnagaer c
KOHLLOM UeTBepToro kKoJjebaHus BTopoi Tpy6bl (40 X 4 = 160). B stom
C/1y4ae NPOHCXOAHT YCHJIEHHE CYMMAapHOTO KoJieGaHHsl, TO eCTb BO3HHKAeT
Guenve. CaBep yCTAHOBHJI, UTO 4acTOTa GHEHHI paBHa pasHHLE 4acToT
OpraHHbiX TPYG, H C NOMOLIbIO 3TOTO HaGJIIOJEHHS BbIBEJ CBOH MeTOA
pacyeTa 4acTOThl HEH3BECTHOro KoueGaHMsi, KOrga H3BEeCTHA 4acToTa
OJAHOrO 3BYKAa H YHC/I0 OHEHHHA B CEKYHAY NPH OJHOBPEMEHHOM 3BYUYaHHH
ABYX TOHOB.

OtkpbiB MeToa, CaBep Halles eMy U IPAKTHYECKOe MPHMEHEHHE: C ero
NOMOUIBIO OH MBITAJCA ONPENENsATh IPaHULbl BOCIPHSITHS 4acTOThI KoJe-
6anuil yenoBeyecKHM yxoM. [1o €ro H3MepeHHsAM 4acTOTa CAMBIX HH3KHX
3BYKOB, CJBILUIHMBIX Y€/0OBEKOM, paBHa 25 KoJeGaHHAM B CeK., a2 caMblX
BBICOKHX — 12 800. Dtu npegesisl ewe A0.roe BpeMs 6yAyT YTOYHSTHCS.

3BykoBble KoJe6aHusl B Tpy6ax HHTepecoBanum M Jiiepa. Mouozoii
wBeAuapeu eue B 1727 roay, Koraa emy 6bl10 Bcero 20 JeT, B cBoeil
«Jlucceprauun o ¢u3KKe 3ByKa», HanHcanHoH B Basene, paccMartpuBad
rapMOHHYECKHE TOHbI B Tpy6ax. Pu3Mueckas CYIIHOCTb NPOLECCOB B TPY-
6ax yxe Toria 6blia NpaBUIbHO OGbACHEHA Dit1epoM, H 3T0 06 bACHEHHE
HE OT/IHYAETCs OT TOro, KOTOPBIM MOJb3ylOTCA ceffuac. Bkaan Dinepa
B pa3BUTHe MY3bIKaJIbHOH aKYCTHKH J0JITO€ BPeMsi HEeJOOUEHHBAJICS, U €10
OTPOMHOE€ BJIMSIHHE HA Pa3BHTHE aKYCTHKH BOOGILE IPU3HAHO JIMLIb CPaB-
HHTEJIbHO He1aBHO. M3 NyXOBBIX MysblKasibHbIX HHCTPyMeHTOB ODiiiepa
0COGEHHO HHTepecoBala ¢ueiTa. Pabothl itnepa 1759 u 1766 rogos moc-
BfLIEHbl IPOGIeMaM 3BYKOBBIX KosleGauuii B Tpy6ax. [lo atomy Bompocy
mex/y JiisiepoM H JlarpaHKeM Beaach OKHBJACHHAS EPENUCKa. Jlarpau-
Xy B 1759 roay ynanoch TeOPeTHUECKHM NMyTeM PacCYHTATb npu6IH3K-
TEJIbHOE 3HAYEHHE YACTOT rAPMOHMYECKHX TOHOB OTKDPBITHIX M 3aKPHIThIX
OPraHHbIX TPY6.
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Hakonen, B XVIII Beke Gblna 3a/0)KeHa OCHOBA TeOPHHU pacrpocTpa-
HEHHs1 3BYKOBbIX BOJIH B Bo3ayxe. M onaTs xe Tpysamu Ditnepa, I’Anam-
Gepa u Jlarpanxka. Cefiuac yke HEBO3MOXKHO YCTAHOBHTb C TOYHOCTbIO
poJib KaxkI0ro M3 HHX B Aeje co3gaHus 3Tod Teopuu. II'Anambep, Ha-
npumep, B 1747 roay BbiBes1 BOJHOBOE YpaBHEHHe AJIS1 CTPYHBI M yKasaJ,
UTO OHO MOXKET ObITb HPHMEHEHO M K 3BYKOBBIM BoJiHAM. O HAKO HHKAKUX
noApoGHOCTEeH OH NpH 3TOM He cooGLMA. JHep GJIU3KO NoJOoIIeN K BOJ-
HOBOMY ypaBHeHHIO B paboTe «O pacnpoctpaHeHuu 3syka» (1759) u mor
Obl NONYYHTh TOYHOE pelleHHe, Kakoe Obl1o nosayueno B XIX Beke, ecan
Obl MaTeMaTHueCcKasi OLIMOKa He yBeJla ero B cTopoHy. ®PH3HKa ke 3BYKO-
BOro siBJeHHUs Oblja AJdaHa UM TOYHO.

OTuom sKkcnepuMeHTa/IbHOH aKyCTHKH NO NpaBy CYHTAIOT JpHecra
Xnaauu (1756—1827). HanGosbiyo nsBecTHoCTb npunecau X.jaaHu
OMBITHI 1O HCCJIE0BAHHUIO KOJIEGaHUI NJIACTHH C MOMOUIBIO OTKPBITOTO UM
METOAA aKyCTHUECKHX, HJH 3BYKOBBIX «(HIYp», KOTOpble IPOH3BEJH OT-
pOMHOe BreuaT/eHHe Ha coBpeMeHHHKOB. Celluac UX HA3LIBAIOT «(pHTypa-
mu Xnaguu». CBOH MeTo/, 3aK/II04aI0LIHHACS B TOM, YTO MECOK, TIOKPLIBAIO-
IIHMA TOHKHM cJioeM KoJieGJoLyIoCcs JIACTUHKY, YKa3biBaeT pacnoJoxe-
HHe Y3JIOBBIX JHHHH, XJaJHM H3J0XKHJA B 3HaMeHHUTOM Tpakrare «Ort-
KpPbITHSl B TEOPHH 3BYKa», U3jaHHoM B Jleiinuure (1787). 3TH 3KcnepH-
MeHTaJ/bHble HCCJ/IEJOBAHHUSA SIBJSIOTCS [JO CHX NMOp 06pasuoM H3sUIHOrO
IKCTNIEPUMEHTa; OHM MOCTAaBHJH HOBYIO 33a7auy MaTeMaTHUeCcKOH (¢u-
3HKe — 3ajauy o KojeG6aHHH MeMOpaHbl.

B my3bika/ibHOH akycTHKe «pUrypbl XJajHA» — HCTOPUUECKAS Bexa.
XJ1aJHH HarJs4HO NOKAa3aJ, YTo Y3/10Bble JHHHH HAaG/I0A2I0TCA HE TOJBKO
Ha CTPYHE, HO H CYLIEeCTBYIOT Ha MJacTHHKaxX U memOpaHax. Ho 3TuM He
vcyepnbiBaeTcst BKaaj XJaaaHu B akycTHKY. OH nepBbIM HCCeL0BAJ KoJle-
GaHHUs1 BHJIOUHOFO KAMEPTOHA, YCTAHOBHUJ 3aKOHBI KoJieGaHHHA cTep KHel
npH pasyHuHBIX cnocob6ax Bo36y:KAEHUS — NOCPEACTBOM yaapa, TPeHHs
A T. [., HCCJE€J0BaJ NPOJ0JbHbie BOJHBl B TBepPAbIX TeaaX, 3aHUMaJcs
npo6JyieMOH H3MepeHHsI CKOPOCTH 3BYKA B TBeP/A0OM TeJle, OTKPbIJ KPYTHJb-
Hble Ko/ie6aHusA cTepxHell. HakoHew, Xnaanu Besen 3a CaBepoMm BBINOJ-
HHJI HOBble IKCIIEPUMEHTAJ/IbHble H3MepeHHS BepXHel IpaHHUbl CJBILIH-
mocTH 3ByKa. o XnagHu s1a rpanuua coorsercreyer 22 000 kosic6aHuil B
CeKyHAY, UTo MOYTH B ABa pa3a Bhlille rpaHuubl, nanHoH Casepom. Hano
CKa3aTb, UTO 5TH H3MepeHUsl (ecTecTBEHHO, ¢ NpHMeHeHHeM OoJlee COBep-
[IEHHBbIX METOAHMK) TMPOH3BOAATCA AO CHX [OP M AHANa30H CJAbILIMMOCTH
M0 4acToTe B Pa3jMUHON JHUTEpPAType MO aKyCTHKe yKa3blBaeTcs pa3s-
JIMYHBIA.

3HaMEHUTOe PYKOBOJACTBO XJadHH «AKyCTHKa», B KOTOPOM OH OIH-
ChlBAa€T BCE€ OCHOBHbBIEC C/A€JaHHbI€ UM OTKPbITHA B 3KCﬂepHMeHTaJ]bHOl?1
aKyCTHKe, NOSABUJAOCH Yy>Ke B Apyrom crosetiun — B 1802 roay.

XVIII BeK B HCTOPHH aKyCTHKH, H B YACTHOCTH MY3blKaJbHOH aKycC-
THKH, 3aHUMAaeT TOYETHOE MeCTO. BblIo HauaTo HccjeqOBaHHE MHOTHX
AKYCTHUECKHX ABJEHHH Ha AOCTATOUHO COJHAHOH AJSl TOFO BPEMEHH TEO-
peTHUECKOH H IKCTIepUMeHTaJIbHOH 6a3e, B aKyCTHKY BPLIBAIOTCH U AaXKe,
6oJiee TOro, Ha ee OCHOBE pa3pabaThiBAIOTCA BblAAlOUIHECS HAEeH 3apOXK-
AaBLIelicsl BeiclIed MaTeMaTHKH B MaTeMaTHueckod ¢uauku. [1pu paspa-
60TKe MaTeMaTHYECKHX HAeH aKyCTHYeCKHe AIBJEHUS pacCMaTpPHBaJIMCh
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KdK MEXaHHYECKHE NPOUECChl, TO €CThb KaK MeXaHHYECKHEe [JBHXKEHHS KO-
AECJIOLLHXCST TeJl W 4aCTHLL CPedbl, B KOTOPOH pacnpocTpaHsieTcs 3BYK.
Baarogapa HbioToHY aKycTHKa npeBpaTH/aach B pa3fes] MEXaHUKH. [Tpo-
6/1eMbl aKyCTHKH C BeMYaIIHM YIOPCTBOM CTABUAHChH H PEIUATHCh Bbi-
AalILHMHCSA MAaTEMATHKAMH TOrO BPEMEHH, XOTs MaTeMaTHUYeCKHH amnna-
par Hcaaka Hbiotona u Totdpuga ¢on Jlelibuuna 6bla eule He B ca-
CTOAIHHH CHPABHTbCA €O CJAOKHBIMH npobjeMaMu KosebGauuil. B XVIII se-
Ke GblJl1 BBEJEH H CaM TEPMHH «aKyCTHKa» L/l HA3BAHHA HAyKH O 3BYKe
(nepBbiM npeasioxkHa Takoe HasBaHHe YKosed Casep). HekoTopble yue-
Hble Ha3blBAIOT BOCEMHAALATblH BEK «30J0THIM BEKOM MaTeMaTH4YeCKOH
¢HU3MKH», H 3TO, HaBepHOE, He MNpeyBeqHueHHe. A Tak Kak MaremMaTH-
yeckast H3HKa SIBNSIETCS TEOPeTHUECKOH OCHOBON MY3bIKAaJIbHOM aKyCTH-
K4, TO [OHATHO, Kakoe OrpoMHOEe 3HAaueHHe HMeJ 3TOT BeK [Js Hee.

Koneu XVIII n nHauano XIX Beka oTMeueHbl MHOFOUMC/JEHHBIMH NO-
NBITKAMH TCOPETHYECKOrO aHaJju3a BOJH 3Byka. Mmsi Tomaca IOxra
(1773—1829) ocraBuno sgech 3amerHbiil caea. Our — Bpau no npo-
(beccuH, ero MeJHLUHHCKAs AHCCePTALHSA Gbla MOCBSALLEHA HCCJIE10BAHUIO
yesioBeyeckoro roJoca. (Mexay npouum, BpauoMm no npodeccuu, Kak H
IOHr, Gbi1 H 3nameHHTBIR Jopa Pageii, 6ojee npocnaBHBILME (pHU3HKY,
HEXeJIH MeIHUHHY, HO O HeM pedb no3aHee.) OHr nepBbIdl gan HarasA HOe
00bACHEHHE TEOPUH BOJHOBOTO ABHXKeHHsI. OCOGEHHO HHTEpeCHb OMbIThHI
IOnra co ctpynamu. Beuio 3ameueHo, 4To ecan CTPyHy BO3GYKAATb LUMII-
KOM HJIH CMBIYKOM Ha Pa3JIMYHOM PACCTOSAHHH OT KOHLA, TO TeMGP CTPYHBI
6yleT B HEKOTOPOH CTEeNeHH MEeHATbCs: ueM G/HXKe K OJHOMY H3 KOHLOB
HaXOAHTCS TOYKAa BO3OYXKAEHHMS CTPYHBl, TeM GoJee SIpKHH H GoJee
GiiecTsilUH, Gosee XUBOK M Pe3KHil OTTEHOK 3ByKa CTPyHbl. B ueM nph-
uMHa 3TOro ABAeHusi? KOHr nokasan, uto Aeso 34ech B TOM, UTO NpH H3Me-
HEHHH TOUKH BO36y)K}.18HI/IH CTPYHbI U3MEHSIeTCSH COCTaB CJIOXKHOIO 3BYKO-
BOTO KOoJie6aHHsl CTPYHbl. A HMEHHO, KOrfa Bo36yXKAaeTcsi Kakas-Ju6o
TOUKa CTPYHbI, TO BCE BbICLIHE FADMOHHKH, UMEIOLIHEe B 3TOH TOUYKE y3ed,
HCYE3aI0T H3 3BYyKa. MOXHO CKa3aTb H MO-APYrOMY: B 3BYKE CTPYHbI
OCTAIOTCSl TONBKO T€ FAPMOHHKH, KOTOPble HMEIOT MYYHOCTb B TOYKE BO3-
Oyxaenusi. Hanpumep, 6y1eM 3al(HNbIBaTh CTPYHY POBHO B CepedMHe,
TOra BTOpas rapMOHHMKa, UMEOLasaA B CepeJHHe CTPYHbI y3eJ, He BO3-
Gyxaaercsi. B aeficTBUTEIbHOCTH e/0 OGCTOUT CJIOXKHEe H B pPeajbHOM
3BYKe CTPYHBI MOXKHO BCe e OGHapyXXHTh BTOPYIO FapMOHHKY, HO CHJIb-
HO ocjiabyeHHyio. FOHr 6bl1 6bl NOJHOCTBIO NPaB, ecjau Obl CKa3aJ, uTo
F4PMOHUKH YCTPaHSAIOTCS He MOJHOCTBIO H3 3BYKAa, a JIHIIb CYLIECTBEH-
HO ocaabasiTcs.

B 1816 roay Ilbep Cumon Jlannac (1749—1827) wHawen HakoHen
pa3srajky HeCOOTBETCTBHSI CKOPOCTH 3BYKa, BbIUHCJIEHHOH TEOPETHUECKUM
nyrem Hptotonom nourn 130 et go Hero,— cKOpocTH 3ByKa, HaGiio-
JlaeMOH NpH HENoCPeACTBEHHOM 3KCIEPHMEHTAbHOM onpeaeneHHd. CKo-
pocTb 3ByKa no Hbiotony nonyuasnace noutn na 109% menbuie dakTHuec-
Ko#t. J1anyac 06'bsiCHAI OWHOKY B TEOPETHUECKHX MpeANnooxKeHusax Hoio-
ToHa. ToT cuuTan, yTo NMpH NPOXOKAEHHH 3ByKAa B BO3AYyXe YNpyrhe
Kosie6aHHs YaCTHYEK BO3AYXa IPOHCXOASIT IPH MOCTOSIHHON TeMnepaType.
Ho HyxkHO 6bl10 yuecTb, uTO 3BYK ABHXKETCS C TAaKOH CKOPOCTBIO, UTO
BO3HHKAIOLLKE TPH CXKATHH H PACILUPDEHHH HATPEBAHHE U OXJAXKACHHe He
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yCreBaloT paBHOMEPHO paciipelesuTbes N0 BCell macce Bosayxa. B pe-
3yJIbTaTe MPOMCXOJHT BO3PACTaHHE CKOPOCTH 3ByKa. JTO U GblIO A0Ka3a-
Ho Jlannacom.

OrpoMHoe B/MsiHME Ha Pa3BHTHE MY3bIKaJbHOH aKyCTHKH OKa3aso
o6ocnopanne aHnom ®dyppe (1768—1830) Teopembl, yTBepKaaBLIeH,
yr0 M06YI0 GOopMY KoJe6oleHcst CTPYHbl BO3MOXKHO MpPeACcTaBUTh Gec-
KOHEYHOH cymMMo# cunycoua. Teopema ®@ypbe N03BOJSNA CJIOKHOE KOJe-
6aHHe CTPYHbI PEACTABUTH OTAeJbHbIMH NPOCTHIMM KOJEGAHUSIMM, pac-
CMOTPEHHE KOTOPbIX HAaMHOrO [polle, YeM PacCMOTPeHHe CyMMapHOro
cJ0XHOTO Kose6anus. 1822 roa, Koraa nosiBujiach Teopus psigos Pypoe,
cuMTaeTcsl TOAOM CO3/laHus HayuHOl 6a3bl A5 My3bIKaJbHOH H (PH3HUOJIO-
rHYecKOl aKyCTHKH.

Teopusi KosieGaHuit rH6KOH MeMOpaHbl, BaXHasi AJsi NOHHMaHHSA MpPH-
pojbl 3BYKOB, U3aaBaeMbix 6apabaHom, BlepBble Obla ¢ ycnexom pac-
cmotpena ¢pauuysckim matemarukom C. J1. Ilyacconom (1781-—1840)
B 1829 roay, XOTsi OH H He CyMeJl [0 KOHILa PeliTb 3aa4y O KoJeGaHHu
kpyrsoit mem6panbl. IlyaccoHy npHHaAeKHT 4eCTb YCTaHOBJACHHS ABYX
BHOB BOJIH B TBEPAbIX TejaX AOCTATOYHO GOJBIIOrO padmepa: nonepey-
HBbIX U MPOAOJBHBIX. DTa paboTa, NOCBALUEHHAs HCC/IEA0BAHUIO H30TPOI-
HBIX (TO €CTb HMEIOLIHX OJMHAKOBbIE CBOHCTBA B JIOGbIX HalpaBJ/IeHHUSIX)
ynpyrux tes, Gbljia MO AOCTOHHCTBY OLi€HEHA JIMIUb BEK CIYCTsl, KOraa
CTaJ/Ii 3aHMMAaTbhCs H3yueHHeM paclpoCTPaHeHHS BOJH B KOHCTPYKIIHMSAX:
B JeTajsiX KOPNyCOB My3bIKaJbHbIX HHCTPYMEHTOB, MallHHAX.

DKcnepUMeHTa bHBIMH HCCJAeJ0BAHUAMHM NPOJAGJbHbIX BOJIH B NJaCTH-
Hax MOUYTH B To ke camoe Bpemsi (1827) sauumaincs dppanuys Penaukc
Casap (1791—1841). B axcnepuMeHTax MM HCIIOJb30BAJICA METO[, Ilecya-
Hbix ¢uryp Xaaauu. Casap HaGuarogan Jo6onbiTHoe siBnenne. OH 3a-
KpemisiJ KpPYIJyiO MJAcTHHKY, HanpuMep B LEHTpPe, U Bo3Gyxian ee
CMBIYKOM. Y3JIOBble JIMHHH, yKa3biBaeMble [1€CKOM, pacnoJiarajuchb Tak,
YTO CMBIYOK OKasblBaJjics 110 LeHTpy BHOpHpYylolero cermenta. JIo6o-
NbITHO® HAUHHAJO0Ch TI0CJIE TOTO, KaK MPEKpallagoch BO3AEHCTBHE CMblUKa
Ha MAaCTHHKY,— CHCTeMa y3JIOBbIX JIMHUH, OCTaBaBILASACH HENOABHKHOH
BO BpeMsi JEUCTBHs CMblUKa, HauHHaJ/a BAPYT MeAJEeHHO KoJeOaThCsl HlH
aaxe spauiatbesi. O6bsACHEHHE siBJIEHHIO ObiJIO J1aHO MO3XKe, H 3aKjo4a-
JIOCb OHO B TOM, UTO BpallleHHe Y3JIOBbIX JIHHHH MOXKeT ObITb TOJbKO Ha
HeOAHOPOAHOM nacTHHKe. Heo4HOPOAHOCTH BBI3BIBAIOT NMepepacnpejele-
HHe KOJIeGJIoLHXCA uacTell NJAaCTHHKH [OcJe MpeKpalleHnsi Bo36yxie-
nus. B 1833 roay Hapa3 YHTCTOH 3KCIIEDHMEHTHPOBAJ ¢ KBaAPATHbIMH
JlepeBAHHBbIMH [VIACTHHKAMH, IPHYEM HanpaBJ/eHHe FOAUUYHbIX CT0€eB OblI10
napaJuieibHO O HOH nape CTOPOH. TH 3KCNEPUMEHTbl — O/IHH H3 NEPBHIX,
OTHOCHALUMXCA K HCCAEA0BAHUSM JePEBSHHbIX TOHKHX NJACTHH, KOTOpbIE B
MY3bIKaJbHbIX HHCTPYMEHTaX SIBJSIIOTCS JAeKaMH. YHMTCTOH Hailues, uTo,
BblOHpast pasjHuHble cOco6bl BO30YXKACHHS, MOXKHO MOJYUHTb y3J0BbIe
JIMHUH JH60 napaJuiesibHble TOJOBbIM CJOSIM, JHOO TepneHiHKYJIspHbIe
M. M B 060HX 3TUX cayuasix TOH MJACTHHOK 6bia pa3ubiM. KM 370 ecTect-
BEHHO, MOCKOJIbKY JPeBeCHHAa — AHU30TPONHbIA (Pa3HOPOAHBIA B pA3HbIX
HalpaB/ieHUsAX) MaTepHaJ — H XKeCTKOCTb Ha H3rub BO B3aHMHO MepreH-
JAUKYJSIDHBIX HaNpaB/JeHUAX B JEPEBAHHON MJ1ACTHHKE PA3JHYHbBI.

YueHHe 0 CJYXOBbIX OLLYILEHHSIX — OJMH H3 BAaXKHbIX PA3/1e/10B MYy3bl-
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KanabHoll akyctukn. MiHTepec K cBoHcTBaM opraHa cjayxa, BO3HHKIUKH Ha
OCHOBE CTPEMJIEHHS] MOHSITH MPHPOALY 3BYYAHHSI M TNMONBITOK YCTAHOBHTH
3aKOHOMEPHOCTH, CBsI3biBalOlHe (PH3HUECKHE XapPaKTePUCTHKH MY3bi-
KaJbHOr0 3BYyKa C ero cyO'beKTHBHBIMM XapaKTEPHUCTHKAMH, OCOOEHHO
Bo3poc nocse pa6orbl 'eopra Cumona Oma (1787—1854), aBropa 3Ha-
MEHHTOro B 3JleKTpoTexHuKe «3akoHa Omax. B 1843 roay oH BbLABHHYA
CBOIO OPHTHHAMbHYIO TEOPHIO BOCHPHATHA 3ByKa. OCHOBHbIE MOJIOXKEHHSA
«3akoHa OMa», yXe B aKyCTHKe, TAKOBbl: TIPOCTOH My3blKaJbHbIH TOH
BO3HHKAeT 6/aroAaps CHHYCOMAAJbHOMY KO/1€6aTebHOMY ABHIKEHHIO
Kakoro-a160 Bubparopa.

JkcnepuMeHTasbHo OM YCTAHOBHJ, UTO €C/IM BHGpUpyloUlee yIpyroe
TeJI0 COBepIUaeT MnpocToe (MO 3aKOHY CHHyca) KoJiebGaHWe, TO CJblIIEH
npoctoii ToH. To ecTe NpOCTO# TOH, BOCIpPHHUMAaeMblH yYXOM, HEOTAE/aUM
OT rnpoctoro kKoJje6anus. Ecan Her npocroro koJjeBGaHus, TO HET U NPO-
CTOro TOHA.

MysbiKanbHble 3BYKH SIBJASIIOTCS CJOMHBIMH 110 CBOEMY COCTaBy H
COJIEpPXKAT TOHbI, COOTBETCTBYIOILHE NPOCTBIM CAHYCOHAA/IbHBIM Koneba-
HHUSIM.

Tem6p wmy3bikaabHOTO 3ByKa no OMy onpeaessieTcss KOMOHHaUHeH
MPOCTHIX TOHOB, UMEWWHX KpaTHble yactorel (f:f, = 1:2:3 u 1. a.).
3aeck f — yacToTa OCHOBHOTO TOHA, f, — uacTOTa 06€PTOHA C HOMEPOM n.

YesoBeueckoe yX0 CMNOCOGHO pasiOoXHUTb 3BYK Ha psifi TOHOB, TO €CThb
OHO CHOCOGHO CJIblIIATh OCHOBHOW TOH MU ero o6epToHbl (BepxHHe
TOHBI) .

Pa6Gotbl, npoBefeHHblE B 3TOM HaNpaB/JeHHH APYTHMH HCCAEL0Ba-
TeJsIMH, OKa3aJHu, 4To K 3akoHy OMa J0/1KHbl GbITh C/le/aHbl MONPaBKH:
BHE [eHUCTBHSl 3aKOHA JOJKHBEI GbITb OCTaBJeHbl KOMIOHEHTbI, KOTOPbIE
HaxoAsiTCsd BHE NMpeaesoB CJbILIHMOCTH 1O BbICOTE, YXO HecnocoBGHO BOC-
NPUHHMATD 110 OTAEJbHOCTH TOHBI, HMEIOLIHEe OueHb 6JH3KHE Y4acTOThl, H,
HaKoHell, KosneGaHusa AOJKHbl MMETb JOCTATOYHYIO HHTEHCHBHOCTDb, HHIKE
onpeae/eHHOro YPOBHSl KOTOPOH HE HMeeT CMbIC/ia NPUMEHEHHe 3aKOHa
Owma.

Teopusi Oma 6azupyercs Ha NpPeACTaBJEHWH TIPOCTHIX TOHOB B BHIE
CHHycoHJaNbHbIX KoaeGaHuli. M peficTBUTeIbHO, rapMOHHUECKOe ABHKe-
HHE B aKYCTHKe 3aHHMAET UCKIIOUHTETbHO BaxkHoe Mecto. OHAKO 34eCh
HeOOXOAHMO CAENATb TAKYIO OrOBOPKY, MOXeT ObiTb AaxKe HEeCKOJbKO
HeOXHUJaHHYIO: UHCTHIX CHHYCOHAa/IbHBIX KOoJle6aHUl B IpUPOIE He cyllle-
crByer. CHHYCOH/a — 3TO KpHBasi, H300pazKalollas ABUKEHUE, KOTOPoe
HHKOrZa He HAYHHAJOCh W HHUKOrZa He KOHUAeTCs, TO €CTh CYLLECTBYET
Bceria. B npupoge ke mo6oe gBHxKEHHE KOrja-au6o OblJI0 HayaTo U No-
TOM, Koraa-iu6o, 6yner 3akoHueHo. UToObl 060HTH 3TO [POTHBOpEUHe,
CYHTAIOT, YTO €C/M KojeGaHHe JOCTAaTOYHO AJIWTe]bHOe, TO €ro MOXHO
NPHHAITH 33 CHHYCOWAA/NLHOE, FapMOHHYECKOE.

3akon OMa He yuesa TaKxkKe BAXKHOCTb HECHHYCOHAAJbHBIX MPOLELCCOB
B 3BYKe: XapaKTep HapacTaHHsi H cnajakoJje6aHuil, HrpalowHi cy-
LIECTBEHHYIO POJib B BOCNPHATHH TeMOpa. 310 6yaer cAe]aHO HAMHOTO
noszxe Oma.

Ho pa6ora Oma 3atpoHy.ia BaxKHble A/ MY3blKaJbHOH aKyCTHKH BO-
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NPOCHI H OTKPbIJIA HOBBIH 3Tan B HCTOPUH HayKH O 3BYKe, CTaja TOJYKOM
K MDOBEJEHHI0 MHOTOUMCJIEHHBIX OMBITOB [0 AHAJH3y 3BYKA.

Ha Bropywo nosouny XIX croseTvsi npuxofuTcsi pacupeT gesiTelib-
HOCTH [ABYX BEJHKHX (HM3HKOB, 3KCNIEPUMEHTATOPOB U TEOPETHKOB OJHO-
BPEMEHHO, 3a/I0KHBIUNX PYH/IAMEHT COBPEMEHHOH MY3bIKaJIbHOH aKyCTH-
k. OauH u3 Hux — Tepman pon Ceabmrombu (1821—1894), apyroit —
Hxon Buabsiv Crpert (1842—1919), 6osee H3BeCTHbIH MO HMEHeM
nopaa Panesi. Jlo HacTosiliero BpeMeHH TPYAHO HAaNTH cepbe3Hblil Ha-
YYHBIH TPy 10 aKyCTHKe, B KOTOPOM He ObLIO Gbl CCHIIOK Ha TPYAbl STHX
yueHbiX. be3 nayuenns kauru I'ejbMrosblia «YueHHe o cyXOBbIX omyuie-
HHsAX>» (1862) u kuuru Panes «Teopusi 3Byka» (1877) He 0GXOAHTCA HM
OJMH CNeUHaJuCcT B 06/1aCTH aKYCTHKH. DTH KHHMIM He MOCBSILLEHbI He-
MOCPEACTBEHHO MYy3bIKaJ/IbHOH aKyCTHKe, HO BONPOCHI, KOTOPLIE B HHX pac-
CMaTpPHBAJIMCh, LEJIHKOM MPHHA//IEXAT AKYCTHKE He TOJNbKO (PU3HUECKOl
H (H3HOJIOTHYECKOH, HO M MYy3biKaabHOH. B 3THX Tpygax He TOJIBKO
0600111eHO BCE OCHOBHOE, YTO ObIJIO YXKe paHee C/e1aHo, HO B 3HAUYHTENb-
HOM CTeNeHH pa3paboTaHo BHOBb 6/1aroAaps IKCePHMEHTAMbHBIM H T€O-
peTHYECKHM HCC1e10BaHUSIM aBTOPOB. O6e KHHTH SIBJISIIOTCS lleAeBPaMHU B
My3bIKa/JbHOA aKyCTHKe, KaK 1O ryGHHE paccMOTPEHHR 3aTPOHYTHIX B
HHX BOMPOCOB, TaK H HO METOJUYECKOH MPOAYMAHHOCTH H3JO0XKEHUS
MarepHasa. ITo KiaccuueckHe NPOU3BeAEHHsI, KOTOpble HAaBCeraa coxpa-
HSIOT CBOE HEMpCeXOoAsillee 3HAYEHHE.

B 1868 roay npodeccop Nxopaxk Croke (1819—1903) nokasaa, na-
CKOJ/IbKO ¢/1a60 MepefaTcst B OKPY2KaloLiee NPOCTPaHCTBO KOJIeGaHUS OT
MOBEPXHOCTH CTPyHbl. CTOKC CPaBHUI AeHCTBHTENBHO C/BIUIHMbBIA 3BYK
CTPYHBI K 3BYK, KOTOpBIlf pacnpocTpaHsijics 6bl B TOM e HanpaBJeHHH,
€CJIA Gbl He GblI0 06TeKaHHs BO3JyXa BOKPYT CTPYHbI [IPH €€ KoJeGaHHsAX.
Ilnst cTpyH posinsi B 06/1aCTH NEPBO# OKTaBhl 3BYK npumepro B 40 000 pas
ciabee, ueM eciid Gbl OH 6blJ Y CTPYHBbI 6e3 06TeKaHus Bo3ayxa. B ogHo#
H3 CBOMX paGor CTOKC 3ameuaeT: «ITO MOKA3LIBAET XH3HEHHYK Bak-
HOCTb AEKH B CTPYHHBIX HHCTpyMeHTax. XOTsl aMINVIMTYAa KoJeGaHHil
HacCTHI A€KH KpalHe Masa CPaBHHTENbHO ¢ AMILIMTYA0H KoeGaHus uac-
THIL CTPYHBl, HO MOCKOJIbKY [eKa MNpeAcTasiasieT cO60H LWHPOKYK TMo-
BEPXHOCTb, CONPHKaCAIOLLYIOCS C BO31yXOM, OHa crnoco6Ha Bo36y:KaaTb
TPOMKHE W 3ByYHbie KoJieGaHHsi, B TO BpPeMs KaK CTPyHa, HaTsaHyTas
a6COMIIOTHO XKECTKO, BO36YH/1aa Gbl HEMOCPEACTBEHHO B OKPYKAKILEM
BO3/yXe Kosle6aHHUs HaCTOMbLKO MaJible, UTO OHH ObIJIM Gbl OYTH HJH AarKe
COBCEM He CJBILIHBIY.

B 1876 roay A. M. Meitep onucan Tak Ha3blBaeMoe sIBJEHHE MaCKH-
POBKH, MpH KOTOPOM 3BYKH 3HAUMTEJbHOH HHTEHCHBHOCTH MOTYT GbIThb
3arqyuieHbl GoJsiee HH3KHMH 3BYKaMH AOCTATOYHOH HHTEHCHBHOCTH, HO
HHKaKO# 3BYK, 1aXe €C/IH OH H OUeHb WHTEHCHBEH, He 3arJylIaeT O4HO-
BPEMEHHO CJIBIIIHMOTO 3ByKa 6oJiee HH3KOH 4acTOThi.

K 1876 roay orHocsaTest onbithl [peiiepa no onpegenetuio Iuddepen-
LHaIbHOrO MOpora OUlYIIEeHHS] H3MEHEHHS YaCTOThl, HHaYe rOBOPS — MO
BOIIPOCY O TOM, Ha KaKOe KOJIMYeCTBO KoJeGaHHH HeOB6XOIHMO H3MEHHTH
4acToTy 3ByKa, uTOGbI 3TO H3MEHeHHe Gbl0 3aMETHO Ha cayX. B gaHHOM
CJyyae HMEETCs B BUAY M0C/EL0BATE/IbHOE NPELbSBIEHHE CAYIIATENIO
ABYx 3BYyKOB. [Ipefiep Ha OCHOBaHHH MHOTOYHC/IEHHBIX ONLITOB YCTaHOBU,
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uTO pasHuily no dacrore menee 0,20 Koje6GaHusA B CEKYHAY UyesoBeueckoe
YXO y:Ke He pas/uHdaeTr HHM npu Kako# uacrore. Ho Tak Kak uyBCTBHTE/b-
HOCTh yXa 3aBHCHT OT YacTOTbl, TO NPH APYTHX 3HAUYEHHUAX NOCIENHEH
Iuddepesunanbublil nopor apyroi: npu 120 'l enBa pasnnuaercs pas-
HocTh 0,4 Koae6anus B cek., npu 500 't pasauualorcs 0,3 kosnebanus,
a Ha yvactore 1000 I'u — 0,5. MHTepecHo B CBfA3M €. 3THM NOPOCAEAHTb
H3MEHeHHe CTaHAapTa YacTOThl TOHA A5 NEPBOH OKTABbI, KOTOPHIH K KOH-
uy XIX Beka npHOauxkaeTcsd K NMOCTOAHHOMY 3HauyeHHio. Boo6ule ctaH-
AapT BbICOTHI B XOA€ HCTOPHH COBPEMEHHOM MY3bIKH U3MEHSJICS JOBOJIBHO
cylecTBeHHO. Bo Bpemena enjensi » Mouapra, B HauaJje XIX Beka, uac-
ToTa KoneGaHuil 45 nepBoit okTaBkl paBHAAach 422 ['u, a B Havane XX Be-
Ka oHa foxoauna no 461,6 I'u (B amepukaHckux opkecTpax). OcoGeHHo
HHTEPECHO NPOCACKHBACTCA CTAHAAPT BHICOTHI, npHMeHaBwHica JloH-
AOHCKHM (ujaapMoHHYecKHM opkecTpoMm: B 1826 roay 42 = 422 Ty, a yxe
B 1845 roay on noassiica no 455 I'u.

Ha wrtytraprckoi koagepeHuuu B 1834 roay uacrora ToHa Af nepBoOM
oKkTaBbl 6blia npundrta B 440 To.

Bo ®panumnu crannapt 4 pasHsaaca 435 'l U Oblal ycTaHOBJI€H OJia-
rogapsa uccaeaoBanuaM kameproHoB Kéuurom (1859). B 1891 Mexayna-
POHbIH KOMHUTET peKOMeH10BaJ NpHHATh B EBpone n Amepuke «MHTepHa-
LHOHAJbHBIA CTaHAapT BbicOThl» — 4 = 435 I'u npu Temnepartype 20°C.
Kpome Toro, 6bl/10 MpeAsioXKeHO NPHHATh B Ka4ecTBE KOMIIPOMHCCA Bbl-
coty an = 438 'y, Kak cpeaHiolo Mexay wryrraprckum 440 u ¢ppannys-
ckum 435 T'u. C nmpakTUuecko#l TOUKH 3pEHUs, OUeHb MaJo pasjHuue
mexay uactroramu 435, 438 u 440 I'u v no/keH GBITh OJMH HOMHHAJ/IbHBIN
cranaapT. B Hayasie Hallero BeKa CKJOHHBI OblJIM IPUHHMATh 3a CTaHAApT
435 Tu, ¢ cepeanHbl Hawero Beka 6oJbuie taroreor k 440 I'u, ogHako a0
CHX TOP B pasHbIX CTPaHAX MHUpa CYUIECTBYIOT 06a 3TH CTaHAapra, He-
CMOTPst Ha TO YTO B GOJILLIMHCTBE CTPaH BCE XK€ YCTAHOBJIEH CTaHAApT
22 = 440 Tu, B Tom ukcae U B Halueii crpaHe (B coorBerctBuu ¢ OCT
7710). OxHako U 3TOT ctaHaapT He Bcerja Beidepxupaercsi. [lo HekoTo-
pbiM PUYHHAM B GOJIbIIHX OPKECTPAX, B COCTAB KOTOPBIX BXOASAT AYXOBble
HHCTPYMEHTBI, CTPOil 3aBbliieH npuMepHo Ao 443 T'u.

B konue XIX Beka 6bliM OcCyulecTBJeHB H HauOoJsee rayGoKHe HC-
C/leA0BaHMs TPAHMLL YaCTOT, BOCIPHHUMAEMbIX yXOM. DoJ/bLIHHCTBO HC-
cnefoBaTesiel CXOAUIOCH HA TOM, YTO IPAHHLBl YACTOT elle CJbILIKMbIX
yeJIOBEYECKHM yXOM 3BYKOB Haxoasarcs B npegenax 20—20 000 I'uy. Ho
pacxoXKjeHHe 3HAUEHHUH STUX TPaHUL Y PA3HbIX HUcciaefoBaTesNed 10BOJ/b:
Ho cyulectBenHoe: oT 8 a0 30 'y Ha HHXKHem AuanasoHe u go 16 000—
40000 Tu na BepxHem gamanasone. Camas BepxHAIS TrpaHudua —
40 000 T'u — maerca camum [lenbmrosabuem. Ceifuac B GO/BLIMHCTBE
CNPABOYHHKOB BEPXHAA rpanuua onpefensiercs B 20 000 I'w.

Uem 06DbACHHTL TaKoe 3HAUHTENbHOE PACXOXK/IEHHE B OLEHKE TpaHull
CJBIIMMOCTH 3BYKOB? Heyxesu cefiuac yesoBek craj XyKe CJBILIATL Bbi-
cokue yactoTel? M, Moxer GbITb, A€HCTBHTENbLHO BHHOBAT B 3TOM Halll
WIYMHBI# BeK H 4eJ0BEK HEMHOTO OIJIOX OT LIYMHOH 3MOXH MHAYCTPHAJH-
sauun? Ilo-BHAMMOMY, DacXoKjieHHSI B OLlEHKE TpaHMIl CJbILIHMOCTH
00BbACHAIOTCS MHAUBHAYAJBHBIMU CNOCOGHOCTSIMH JI0/ed K BOCNPHATHIO
3BYKOB.
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Co BpeMeH ApPEBHHX TI'PEKOB HCTOPHS MY3BIKaJbHOH aKyCTHKH Oblia
NOJIHA MOMCKAMH MY3blKaJIbHbIX CTPOEB, PHIOAHBIX KaK /51 HHCTPYMeH-
TOB cO CBOOOAHOH HHTOHHPOBKOM, TakK u AJSl HHCTPYMEHTOB C (PHKCHPO-
BAHHBIM 3BYKOPAAOM,— HAaNpHMep, Y KJAaBHIUHBIX CTPYHHBIX H y $I3blU-
KOBbIX HHCTPYMEHTOB.

Yxe B ApeBHHE BPEMEHA IPEKH NPEAJOKMJIHW MY3bIKaJbHYIO ILKaady,
OCHOBAHHYIO HA AEJEHHH CTPYHbl B KpaTHOM oTHoweHud. Ho gaxe camu
H3o6peTaTesd 3TOH CHCTeMBI, pHA0CcODb LiKoAb [Indaropa, Bpsa au cibl-
UIaJH XOTh OJHH MHCTPYMEHT, B KOTOPOM Obl 6blJla peasH30BaHA HX CHC-
TeMa My3blKa/abHOro cTpos. Kopoue rosopsi, nugaropos cTpo# NOJHOCTHIO
HHKOrAa He Obl peajH30BaH B My3blKaJbHbIX HHCTpyMeHtax. [la u cy-
LECTBYIOLUIHH cefyac, BceMH OGlIeNpPH3HAHHbIH paBHOMEPHO-TEMNIEPHPO-
BaHHbIA CTPOH MpH TILATEIbHOM HCC/IELOBAHHH OKa3biBAETCS HA MPAKTHKE
JULIb TPHGJIHKEHHO peasn3yeMbiM. [lepBasi noJsoBHHA HALIETO CTOJIETHS
B 06s1aCcTH MY3blKaJbHOH aKyCTHKH XapaKTepH3yeTCsl HHTEHCHBHBIMH HC-
C1eJ0BAHHSIMH BCEBO3MOXHbIX HATYPaJbHBIX B HCKYCCTBEHHBIX OTKJOHE-
HUHU M HeperyJ/sipHOCTedl B 3By4aHHH My3blKaJbHbIX HHCTpyMeHTOB. K Ta-
KHM HeperyJisipHOCTSAAM OTHOCATCH NpOLecChl BHOPATO, NepexoliHbie Ipo-
Lecchl, HHa4Ye roBopsi, H3MeHeHHs1 Tem6pa 3ByKa B NPOAOJIXKEHHH 3Byua-
HHUSl OJHOTO TOHA, @ TAaKXE BCEeBO3MOXKHble OTKJOHEHHSI OT MKEeCTKOH,
(UKCHPOBAHHOH LIKaJbl yacTOT. KoHuenuHsa nocTosiicTBa temOpa 3BYyKa,
NpUHATAs B KauecTBe 3aKOHa B MPOILJIOM BeKe, 0Ka3aJjach [Js Hallero
ABaJllaTOrO CTONETHS MOJHOCTbIO HECOCTOATENBHONH B CBETE HOBOH TOYKH
3peHHUs] Ha MY3BIKAJbHBIH 3BYK KaK HA HENpepbiBHO U3MEHSIOUieecs BO
BpEMEHH N0 aMIUIUTY/e, 4acToTe, TeMOpY U AJHTEeNbHOCTH 3BYKOBOE SIB-
JgeHHe. OKa3plBaeTCsl, YTO He TOJbKO HHCTPYMEHTHI, HA KOTOPbIX HCIOJIHH-
TeJb 10 CBOEMY YCMOTPEHHIO MOXKeT HCKYCCTBEHHO MEHAThH TeMOp (Kak,
HanpuMep, NpH Urpe BUOPAaTO Ha CKPHUNKE), HO H HHCTPYMEHTH, B KO-
TOPbIX, KA3aJ0Ch Obl, NPUHIUNHAJBHO HEBO3MOKHO [10JYYHTb KaKoe-JH 60
«OXKHUBJICHHE» 3BYKAa,— pOsijib, $SI3bIYKOBbl HHCTPYMEHT — He HMeoT
CTPOTO NOCTOSAAHHBIA MO KaKUM-1H60 MmapaMerpaM 3BYK. [IpaBu/bHee Gy-
JleT CKa3aTb, YTO HH OAMH M3 CYLIECTBYIOLIMNX MY3blKaAbHbIX HHCTPYyMEeH-
TOB, KPOME, MOXET ObiTb, 3JE€KTPOMY3biKaJbHbIX, He HMeeT aGCOJIOTHO
cTabu/bHOrO MOCTOSAHCTBA TAaKHX NMapaMeTpPoB, KAK 4acTOTa, HHTEHCHB-
HOCTb H TeMOp 3Byka. C 3THM CBfI3aHbl «OJ€CK» H «XKHBOCTb» 3By4aHHs
MY3bIKaJbHbIX HHCTPYMEHTOB, AAIOLlHe BO3MOXXHOCTb KOMIO3HTODPY BbI-
parkaTb 4esiOBeUeCKHe UyBCTBA, a CJAYyLIaTe/]Io colepeXkHBaTb UX. B uem
’Ke COCTOHT NIPHUYKHA TAKOr0 BO3/eicTBUS My3bIKaJbHOrO 3BYKa Ha yeJo-
BEKa, ec/id UMeTb B BH/Y BO3/elfCTBHe 3BYKOBBIX KOJeGaHHH Ha 4esioBe-
UeCKOe YXO H CO3HaHHe ue/loBeKa? ITOT BONPOC CBSI3aH C IPHPOAOH 3BYKO-
06pa30BaHHUsA B MY3blKaJbHbIX HHCTPYMEHTAX, H OH CTOHT B LIEHTPe BHHMa-
Hust yuenblXx XX Beka. YesnoBeueckoe yXo Kak NMPHEMHHK 3BYKOBBIX KO-
Ne6Gauuit H3yyaaoch JaBHO, H HHTEPEC K BOIMPOCY O TOM, KaKHM 06pa3oM
Ue/I0OBEUECKOEe YXO BOCIPHHHUMAaeET KoJe6aHus, okasasa 6oJblioe BJHSHHE
Ha pa3BHTHe MY3bIKaJIbHOH aKyCTHKH.

OcHoBonoJaarawouiie NOHATHA TEOPHH cayXa Gblld pa3paGoTaHbl TPY-
aamu Oma u I'enbMrosbiua. HeBo3amMoXXHO, X0Ts1 Gbl AaKe BKpaTUe, YIIOMsi-
HYTb MHOTOUYHCJIEHHBIX HCClel0BaTeNeH, KOTOpble 3aHUMAJUCh BOIPOCAMHU
cayxa. 37ech MOXKHO Ha3BaTb TOJIbKO eAuHHLBL. Pa6oTsl I'. Bekeuin Gbliu
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NOCBsilleHbl HCCAeJOBAHUAM (PH3HOMOTMUYECKHX (PAKTOPOB, ONpeaensio-
UIMX CJYXOBOE Bleuat/eHue; OLLyLleHHe IPOMKOCTH uayuajoch X. ®Paer-
yepoM ¥ B. MaHceHOM; BJIisiHHE HU3KOYaCTOTHBIX N€PEX0AHbIX NPOUECCOB
Ha ollyuweHHe paccrosinusi fgokasan bekewn B 1938 roay. X. bakrays
YyCTAHOBHJI, YTO NEPeXOHble NMPOLECCh OYeHb BayKHbI AJA TeMOpanbHOH
OKpPaCKU 3BYKa; HaNpHMep, €C/IH H3 MY3blKaJbHOH HOTbl yCTPAHHUTHL Ka-
KHM-JI100 06pa30M HadaJbHBIH NMPOLLEeCcC BOSHUKHOBEHUS 3BYKA, TO TeMOp
HOTHI CYyIIECTBEHHO H3MEHHTCA. B OCHOBHOM yKa3aHHble OTKPBLITHA GBLIH
c/lelaHbl B MepBOH 4YeTBEPTH 3TOTO BEKa.

Hapsiny ¢ aTuM HccienoBaresad crapaiorcs riy6ke NPOHHUKHYTb B
TadHbl 06pa30BaHHA 3BYKOBBIX KoJieOaHUH B MY3bIKAJbHBIX HHCTPYMEH-
Tax. '

E. T'. Puuapacosd B 1931 rogy MccienoBaJs npouecc 3ByKooGpa3soBa-
HHUSI B yXOBOM MY3blKaJbHOM HHCTPYMEHTE, H €My, B UACTHOCTH, NPHHAA-
JIEXKUT TEPMHH «KpaeBod TOH». CTpys BO3Ayxa B AYXOBOM HHCTPYMEHTE
nonajaet Ha Kpa# TpyOkd, pa3GHBaeTcsi 3THM KpaeM, Tak uto obpasy-
I0TCSi 3aBHXPEHUSA BO3/[yXa, B pe3yJbTaTe KOTOPbIX B BO3/YLIHOM MOTOKE
CO37al0TCsA NEPHOAUYECKHE CXKATHS H Pa3pekeHHs, TO eCTh KoJeGaHus
Bo3aywHOro ctosnba. B 1936 roay seiwes tpya $uaunna Mopsa «Kode-
GaHusi ¥ 3ByK». B 3TO# KHHre npuMeHeHbl METO/lbl COBPEMEHHOH MaTeMa-
THUECKOH (DM3MKH K OMUCAHMIO MHOTMX BONMPOCOB KJaCCHYECKOH aKyc-
THKH.

Hauunan ¢ 20-x ropoB XX Beka B Hailled CTpaHe HHTEHCHBHO I1pO-
BOAATCA HCC/I€A0OBaHHA BOMNPOCOB MySbIKaJ'IbHOljl AaKYyCTHKH, co3paercd
pSA HAay4YHBIX yupeXAeHHH, B KOTOPbIX CTABATCA H pellaioTcst npobaembl
NOCTPOEHHST MY3bIKaJbHbIX HHCTPYMEHTOB H TE€XHOJOTHH HX HM3TOTOBJIE-
Husi. HauGoslee H3BeCTHBIM YUPeX/IEHHEM, B KOTODOM B OCHOBHOM H GbLIH
COCpeaAO0TOYEHbl 3TH paéOTb], cjaeayer CHHTAThb Hay‘JHO-HCCJIeﬂ,OBaTEJlb-
CKHH HMHCTHTYT MYy3blKaJbHOHl npombiiiesHoctds PCPCP.

Buigaouiasics rpynna COBETCKHX Y4YeHbIX BO TIJaBe € aKaleMHKOM
H. H. AsapeeBbiM BrnepBble B MHpe B LIMPOKOM, KOMIJIEKCHOM IMJiaHe
Hayajsa 3aHAMATbCsl BONPOCAMH 3BYKOOGPA30BAHHS B MY3bIKaJbHbBIX
MHCTPYMEHTax, NpobJjeMaMy KauyecTBa, MeTOJaMHi aKyCTHUYECKHX HCMbITa-
Huil 1 pacueroB. Akagemukom H. H. AnnpeeBbiM faH MeTOA onpegesneHust
AKyCTHUECKHX CBOHCTB ApPEBECHHBl KaK MaTepHaJja, HAYLIero Ha U3roTos-
JeHHe AeK MYy3blKaJbHbIX WHCTPYMEHTOB.

IMpodeccopy A. B. Pumckomy-KopcakoBy npuHaifeXxaT OCHOBOIOJA-
rajowiye pa6oTbl B 06/1aCTH CTPYHHBIX HMHCTPYMEHTOB — KJ/aBHILIHBIX,
CMBIYKOBBIX H LHNKOBBIX.

TeMr uauM HHBIMH npoGJeMaMH MY3blKaJlbHOH aKyCTHKH 3aHMMaJlMChb
B 40—50-x rogax C. H. PxeBkun («CilyX U peub B CBETE€ COBDEMEH-
HbIX Pu3MUecKuX HccaeaoBaHuii», 1936; «Kypc ekun# no Teopuu 3syka»,
1960), H. A. Tap6y30B, BbIABHHYBIIUH TEOPHIO 30HHOH NPHPOAbI CayXa
(«MysbikanbHas akycTHka», 1954 r.), I1. H. 3umun, 3auumasuiics son-
pOCaMH MCTOPHH KJABHUIHBIX HHCTDYMEHTOB, PAcCUeTOM AYXOBbIX My-
3blKaJ/IbHbIX HHCTPYMEHTOB, H ApYyrHe.

OueHka 3BYKOBBIX H HIPOBBIX KauyeCcTB MY3bIKAJIbHBIX HHCTPYMEH-
TOB — oco6eHHasi npoGaema B akycTHke. Mcropnueckn c/10XuJoCh Tak,
4TO 3Ta NpobaemMa B OCHOBHOM peliafach LJsl CKPUIIKH. [LaHHBIA HHCTDY-

21



MEHT, KaK HHKAaKOH JApYToi, NpHKoBaJ K ce6e MHOTOUHCAEHHBIX HCCle0-
BaTtejeil. Bo3MOXHO, CBOI0 pPOJB Chifpaja 3/ech CJ1aBa CTAPHHHBIX
HTAJIbAHCKHX MACTEPOB CKPHITHUYHOIO f€/1a, CEKPeThl KOTOPbIX HE AZIOT MOo-
KOSl COBPEMEHHBbIM CKDHIIHYHbIM MacTepam, BO3MOXKHO — IMPHYHHA B Kpa-
coTe 3ByKa CKpHNKH. Kak Gbl TO HK ObljiO, HO AJISl CKPHIIKH MOXHO CYH-
TaTh YCTAHOBJIEHHBIM XapaKTep CleKTpa Pe30HaHCHOro Kopmyca, CooT-
BETCTBYIOUIMH CKPHMNKaM PAa3HOro Kjacca KauyecTBa, a C/eA0BATE/bHO,
YCTaHOBJEH TaKOH (H3HYECKHH MapameTp, KOTOPbIH MOXHO KOHTPOJIH-
poBaTh M C MOMOLUBLIO KOTOPOTO MOXHO JOGHTbCSI TPeGyeMoro tembpa
uHcTpymenTa. A. B. PuMckuit-KopcakoB 10Ka3a/ll BO3MOXKHOCTb aKYCTH-
yecKoro xonmupopaHHus ckpunok. OH nuwer: «OnbIT NoKasbiBaeT, 4To
CXOMEeCTb XapaKTEePHCTHK H3JydeHHst B 06/1aCTH pe3oHaHca oGbemMa BO3-
Ayxa (260—270 T'u), riaBHoro pesosatca kopmyca (400—500 Fu) us
o6aacti oT 700 go 1500 T'u yxe faer xopouine pe3y bTaThl. ONbITHbIM
MY3BIKAHT, MPOCJYILHBAS CO CTOPOHBI, B 9TOM Cllyuae MOXeT U He OTJIH-
YHTb 3BYKa OPHTHHaJa OT 3ByKa KonuH. [lJisi TAKOro KONMHpOBaHHA 3ByKa
Tpebyercst 1poCTOfi U, F1aBHOE, HETPY10€MKH# CIOCOG CHATHS YACTOTHBIX
XapaKTepPHCTHK M3JyueHHsl HHCTpyMeHTa» [b, 254].

B cBS3M C ycTaHOBJEHWEM PpOJIH CHeKTpa JJisi OLeHKH KayecTBa
CKPHIIKH, BO3HHKaeT BOMpPOC ONO3HAHMs MPHHA/A/MEKHOCTH CNEKTPa TOro
WJIH MHOTO THIA K TOMY HJIH HHOMY KJacCy KauecTsa, WX HHaye — K TO-
MY MJIE HHOMY THNOBOMY CHEKTDY HHCTpPyMeHTa. 3/ecb GakTHYECKH IO-
craBJjeHa apyrasi npobsemMa, a HMEHHO npobsiemMa pacno3HaBaHUs 3BYKO-
Bbix 06pa3oB. Mys3blKa/ibHble 3BYKH SBJSIOTCA CJOXKHBIMH 3BYKOBbIMU
cHTHaNaMH. MOXHO FOBOPHTB O si3biKe 3BYKOB, Kak 310 fesaet J1. JI. Msic-
HHKOB B KHHre «ABTOMaTHU€CKOe paclo3HaBaHHe 3BYKOBbiX 00pa3oB»
(1970). MysblkajbHble HHCTPYMEHTbl TOBOPAT HA CBOEOGPA3HOM sI3biKe.
OANH HHCTPYMEHT HMeeT sIpKHH TeMOp, ApYyroi — ray6okuit TemGp,
TpeTuit, MOXKeT OblTb,— rHycaBbiil. HyXHO Hay4HTbCsl NOHMMATb #3bIK
HHCTPYMEHTa, MOHAMAaTb CJOBA H TPAMMAaTHKy s3blKa, H — yMeTb nepe-
BOJHThH 3TOT $I3bIK Ha TOT, KOTOPbIM Mbl FOBOPHM.



II. OCHOBBI MY3bIKAJIbHOH AKYCTHKH

Paccmorpum Tenepb coBpemenHble noHsITHS MY3bIKaJbHOH aKyCTH-
KH H NPHHUHIB! 3BYKOOGPA30BaHHsl B OCHOBHBIX IPYNNAaX MY3biKaJbHbIX
HHCTDYMEHTOB.

HcTouHnKH 3ByKa B My3bIKaJbHbBIX WHCTDYMEHTaX, KOTOpBIe HacT-
pauBaloTCs Ha ONpeflesIeHHYIO BBICOTY TEM HJIH HHbIM MeXaHHYeCKHM ClO-
coGom, LeMSATC MO THNY H3JydaTeledl Ha HECKOJbKO TpPYMN [6, 7]:
a) HCTOUHHKH C KOJIEGJIOIUAMUCS CTPYHAMH;

6) HMCTOYHHKH C KOJIEGIIOIMMHUCS SI3bIYKAMH H CTED2KHSIMH;

B) HCTOUHHKM C KOJMEG/IIOWHMMHCA MeMGpaHaMH;

) HCTOYHHMKH C KOJIEG/IOWHMHCA NAACTHHAMH;,

A) HMCTOUHHKH C KOJEGJIOWHMHCS CTOI6aMu BO3ayXa (B Tpy6Gax).

Bo MHOrux tpymax no akyctke KoHcraTHpyercs ¢akT pacnpocrt-
PAHEHHOCTH MeXaHHWYeCKHX KoneGaHHi B NpUpOJEe H TeXHUKE. YTBep-
KAQETCsl, 4YTO KoJleGaTe/bHble ABHXEHHS M KoJe6aTeJbHble MPOLECCH
NpeAcTaBisIOT co60il Hanbo/Iee YacTo BCTpeyalolMecs: sIBJICHHS HALIero
mupa. Kakum o6pa3om MysblKa CBSI3aHa CO 3BYKOBBIMH, KOJe6aTeNbHbl-
MH [IBHXEHHSMH? MysbiKa — MCKYCCTBO, OTpaxKaiollee JeHCTBHUTE/Db-
HOCTb B 3BYKOBbIX XY/N0XECTBEHHbIX 06pasax. 3ByK B My3biKe SIBASeTCS
HOCHTEJ/IEM Xy 10KECTBEHHOr0 06pasa, 1 OH eCTh HE UTO HHOE, KaK paclpo-
CTPaHSIOLIHECA B YNPYrod BO3NYWIHOH cpeje MeXaHHUecKHe KosaeGaHus,
BOCIIPHHHMAaEMbl€ YXOM.

Ouyuienne 3Byka nepeaeTcs HalleMy yXy € NOMOLUBIO MEXAHHUECKHX
KoJIeGaHHH YaCTHL BO3AyXa, CO3AAIOLIMX BOIHbI AABJIEHHSA H Pa3PeIKEHHs.
3apymaemcs 0 mpupose 3Toro fapjeHusi. C OUEBHAHOCTBIO MBI nofmem,
4TO B KaX(/I0H OTAeJbHOH TOUKe BO3AYIIHOH CpPelbl B onpejesNeHHbI MO-
MEHT BpEMEHH 3TO A4BJeHHe GyAeT NPHHUMATh BIIOJHE ONpejeseHHOe
SHA4YEHHE W, CJe10BaTeJbHO, €r0 MOXHO OyJeT BhIPa3HThb 4HcioM. Eciu
K€ OT HCNOJIHHTENEH K yliaM cayuateneil 6yaer pacnpocTpaHATLCH HH-
¢opmauns 06 urpe opkectTpa B BHAe BOMH CKATHS H paspexeHusi, TO ¢
NOMOLIBIO Ma/IEHbKOTO MHKPO(OHA, YCTAHOBJEHHOrO MO HAllleMy KeJia-
HHIO B MOAXOASAIIEM MECTE 3a/1a, Mbl CMOXEM 3aNHCaTh OCLHANOTPAMMY
3BYKOBbIX KO/IEGaHM B BHJe KPUBOM, MOKA3LIBAIOILEH, KAK MU3MEHSETCH
3BYKOBO€ JaB/leHHe B BbIGpaHHOH TOuKe BO BpemeHH. U BoT 3Ta OCILHJLJIO-
rpaMma, KpHBasi KaKOH-TO CJI0XKHOH (pOPMEIL, Gy 1eT cofepKaTh B cebe BCio
HH(pOpMauHuio 06 OpKeCTpe, BepHee O ero 3BYYaHHH:. H Kakue B JaHHBI
MOMEHT BPEMEHH HHCTPYMEHTb! HIPAIOT, H TO, YTO, HanmpHmep, BTOpas
CKpHIlKa B IEPBOM psilly Chirpasia OAHY (a/blIHBYIO HOTY, KALUIAHY 3PH-
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Teb H T. N. Ml MpH 3TOM HHKAKOro 3HauyeHHS He HMEeeT HH KOJHYECTBO
MY3bIKaHTOB, HU CJOXHOCTb HCHOJHSEMOH MY3bIKH — BCE 3TO MOIKET
GbiTb NMPEACTABJEHO OJHHM @IHHCTBEHHbHIM IPaMKOM, XapaKTepH3yo-
LLMM H3MeHeHHe 3BYKOBOTO NaBJIEHUS. YXO H UeJOBEUECKHH MO3T Ha OCHO-
B€ 3TOro0 M3MEHeHHWsl JaBJECHHS BMECTE BbINOJHAKT NOYTH CBEPXbECTECT-
BEHHYI0 paGoTy MO Pa3rajbiBaHHIO BCell HYXKHOH HHOOpPMallMHM H mpe-
CTaBJISIIOT €€ HaM B NPOCTOH Oco3HaBaeMoH dopme.

Eciu Mbl cpaBHUM 3anHMCH 3ByyaHHst ABYX Pa3HbiX OpPKeCTPOB, Ha-
npumep cHMQOHHYECKOrO M J2Ka30BOro, TO, K HAlleMy YAHBJEHHIO, HaM
Oyzaer upesBblYalHO TPYAHO HANTH KaKOe-1H60 XapaKTepHOe pas/HuHe
3anuCaHHbiX KpUBbIX. OHHM O4YeHDb CJIOKHBI. MBI ¢ rOpa3ao 60JbIIHM ycme-
XOM CMOXKEeM 3aHATbCS HM3YUeHHEM CHayaja NpocTefluux KojeGaHuH.
Ipaduk npocreiinero kosne6anus npeacrasaser co6oi CHHYCOMAY, KO-
TOpasi B CBOIO O4epe[b SIBJSIETCA «IOPTPETOM» YHCTOTO MY3bIKaJbHOTO
TOHA, KOTOPBIH 3BYYHT AOBOJILHO IVIYXO H MaJOHHTEPECEH C MY3BIKaJb-
HOM TOYKH 3PEHHsI, HO HMeeT SIPKO BbIPaKEHHYIO ONPeAeeHHOCTb BbICOTI
(cxema 1). CpaBHHM CHHYCOWAY C rpadHKOM «6eJoro myma» (cxema 2),
NMPHMEPOM KOTOPOTO fIBJSIETCS IIYM alJIOAHCMEHTOB HJIH LIYM MOPCKOTIO
NpuGOsi H KOTOPLIH HEe HMEET KaKOH-1M60 onpeae/eHHOH BbICOTHL. Kpugas
TAKOTO rpaduka Goablie N0XOXKa Ha CAYYAHHBIA, XAOTHUHBIN Habop

HMNYJIbCOB.
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Cxema 1. Tlpocroe rapmonuyeckoe KoJebaHue
AB — nepuon; DE u GF — amnauryaa
y

Cxema 2. Beaniit wym
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Cxembl 1 U 2 npeacTaBAsilOT ABa KpaHHHUX 1O CBOHCTBAM 3ByKa. Mox-
HO CKa3aTh, YTO BCE APYrHe €J0XKHble 3BYKH HAXOAATCA MEXKAY 3ITHMH
ABYMS1 KpalHOCTSIMH: NMOJHOH PEryJasipHOCTH W NMOJHOH HeperyJsisipHOCTH.
Haunem u3yuenue mpoctefiuinx KoJaeGaHHH.

®du3nueckas CyWHOCTh KoJebGaTeNbHbIX MPOLECCOB, MPOHCXOAAUINX
B BHOpaTOpax My3blKa/JbHbIX HHCTPYMEHTOB, passuuda. [IpuuuHbl Koae-
0aHu#, HanpUMMep, CTPYHbI, BO36YKAEHHOH y1apOM, OTJHYAIOTCH OT NpH-
4YuH KonebaHHH fi3bl4Ka B MpOeMe ro/JioCOBOM MJAaHKH, HAa KOTOPBIH Aef-
CTBYeT MOTOK BO3/AyXa, H COBCEM Apyrasl nMpHuHHa KoaebGaHuH cToaba
BO3lyxXa B TPyOKe AYXOBOT0 MY3blKaJbHOTO HHCTpyMeHTa. Ho paxe
llepBOe 3HAKOMCTBO C 3aKOHaMHM KoJe6aHHH BHOGPATOPOB MY3bIKaNbHBIX
HHCTPYMEHTOB OOHapyKHBaeT MHOrO OJAIHHAKOBOro B CaMHX KoJie6aTeJb-
HbIX [ABHXKEHHSIX 3THX BHOGpPaATOpPOB.

Braronapsa cxoxecTH pasJHYHBIX XKodebaTeJbHBIX MNPOUECCOB AJs
MYy3blKaJbHbBIX HHCTPYMEHTOB O0KAa3asJoChb BO3MOXHbIM BbHIICNUTL [BA
OCHOBHBIX THNa KoJeGanub: 1) cBoboaHble KoaeGaHHA, TO €CTb Takue,
Kakue coBepiuaer BHO6paTOp, NMepBOHAuyaJbHO BO36YXKIAEHHBbIH H 3aTeM
npenocrabaeHHbll camomy cebe. [Ipumep cBoGOAHBIX KosMeGaHHH Aaet
CcTpyHa ¢OpTENHaHO, yAAapeHHash MOJOTOUKOM, AepeBsiHHAS MJACTHHKA
KCHUIO(OHA, BO30YKAeHHAA KOJOTYLIKON U T. A.; 2) BbIHYK/AE€HHBIE KOJ€E-
6aHus, TO eCTb TaKHe, KaKHe coBepllaeT BHOpaTOp My3bIKaJbHOT'O HHCTPY-
MEHTA, HA KOTOPBHIH HENpepbiBHO BO3AEHUCTBYET Kakasi-mHO0 BHELIHASA
cuna. Ecau 310 A3BIUOK B aKKopAeoHe WM 6asiHe, TO BHelllHeH CHJIOH
ABASETCA MOTOK BO3/AYyXd; €CJH 3TO CTPYHA CKDHMKH, TO BHEULIHAA CHJa
BO3HHKaeT 6/1arogapsl TPeHHIO CMbliKa O CTPYHY H T. [.

YKaxeM Ha OCHOBHOE pa3JjHuie 3THUX TUMOB KojeOGaHHH: NpH CBOGOA-
HbIX KoJie6aHusAX BHELIHss B030yXkiamollasa CHja AeHCTBYeT TOJNbLKO B
nepBoHavyaJbHblil MOMEHT, AaJblie BHOpATOP KoJaebJeTcss CaMOCTOSITENb-
HO, cBOGOHO, HA HETO YKe He NeHCTBYeT HHKakKasi cuiia (KpoMme CONpPOTHB-
JEHHSl BO3[yXa H CHJ TpeHHd B Marepuase suGpaTopa U ero onopax).
[Ipu BbIHYXKIEHHBIX e KoaeGaHHsiX BHelIHsis Bo30yxkaawlias cujaa no-
CTOSIHHO BO3JAeicTBYeT Ha BUGpaTop. B pe3ysibrare Takoro pasmiuuus B
nepBOM cjyyae KosaebaHusi OTHOCHTENbHO OBICTPO NpeKkpalliaoTes, BO BTO-
pOM — OHHM AJATCA TaK [0Jir0, KaK [0Jro CyLlecTBYeT BHEIUIHsAS cHJja.

PaccmoTpum 6onee noapobHo oba tuna xosebanus.

1. CBobGoaHble KONeOaHHA BHOpATOpPOB
B MY3blKaJ/IbHbIX HHCTPYMEHTAX

Kone6artenbHble IBHXKEHHS B caMoM O61LeM BHAE — 5TO ABUXKEHHS TyAa
H Ci0Jda, W3 CTOPOHBbl B CTOpOHYy. CpaBHHUM MexXAy COOOH, HanpHmep,
KoseGaHHA BETKH JepeBa NpPH NOopbiBAX BETPa Pa3HOH CHJBL U KoJeGaHHsA
TOYKH, B3ATOH Ha cepelHHe CTpyHbl. K BeTKa gepeBa M CTpyHa coBep-
IIAIOT ABHIKEHHSI «H3 CTOPOHBI B CTOpOHY». OpnHako 06a 3TH ABHXKEHHS
NPHHIKNHAJBHO pPa3Ju4aloTcsd 1o Xapakrepy. BeTka KaxKiabl#t pas MOXeT
OTKJOHSATLCA HA pAas3jIMUHOE DACCTOSIHUE, W ee Cpe/lHee MO0JIOXEeHHe B
pa3Hbie MOMEHTHI BpeMeHH 6yaeT pa3anudbiM. Touka e Ha CTPYHe Beeraa
COBepllaeT ABHXKEHHE 0KOJIO NMOJOXKEeHHS PABHOBECHS, KOTOPOE OHA 3aHH-
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MaeT TOrA4a, KOTAA HaXO4UTCsl B M0Koe. ITo nepBoe OTJHuHe. Bropoe oT-
JHure Gojiee BaxHoe. OHO 3akJiouaeTcsi B TOM, UTO TOYKA Ha CTpyHe
MPOXOAHT ONpeleJeHHOe MOJOXeHHe (Hanpumep, MOJIOXKEHHE PaBHOBE-
CHsl) 4yepe3 paBHble MPOMEXKYTKH BpemeHH. [IBHikeHHe BeTKH JepeBa Ta-
KOrO MPH3HAKA HE COMEPXKHT: OHA MPOXOAMT Kakoe-THuGO (PHKCHPOBAH-
HOe MOJIOXKEeHHe uepe3 pasHble NpPoMeXXyTKH BpemenH. Hakodel, ecTb
elle JBa MeHee CyIIeCTBEHHbIX OTJIHUHSA: NyTh, KOTOPbIA MPOXOAHT BETKa,
BO MHOrO pa3 GoJblle MyTH, IPOXOJHMOrO TOUYKOH CTPYHBI, HO 3aTO Gbi-
CTpOTa [JBHMIKEHHSl MM HHAye — CKOPOCTb JABHKEHHS y CTPYHbl ropasio
Goabute. JIns Toro 4ro6bl xapakTepu3oBaTb 0o6a BHAA ABHXKEHHS, mep-
BOe 0603HAUAalOT KaK HenepHOAHUECKoe, TO €CTh HEMOBTOPAIoLLeeCs CTPO-
ro BO Bp€MeHH, a BTOPoe — KakK MepHOJHUECKOe, TO eCTh MIOBTOPAIOLLEECs
peryJsipso BO BpeMeHH. Bo BpemeHM nepHoAMUeCKH MOBTOPHAIOTCS He
TOJMIBKO ONpee/eHHble 0J0KEHHST TOUKH, HO H €€ CKOPOCTH H YCKOPEHHS.
B My3blKaJbHON aKyCTHKe paccMaTpPHBAIOTCS TOJIBKO NEPHOAHYECKHE KO-
Je6GaHuA H TaKue, ePHOAHYHOCTb KOTODbIX HAPYLIAETCH HE3HAUHTE/bHO.

[Ipu m3yuenun KosneGaHHi OObIUHO He HHTEPECYIOTCA TNOJIOXKEHHEM
TOYKM B JAHHBI MOMeHT BpemeHH. Hanpumep, cTpyHa H3jfaeT 3BYyK AA.
B kakoi#i-TO MOMEHT BpPeMEeHH Mbl CJBILIHM 3TOT 3BYK, HO OH He ompeje-
JsieTCA NOJI0XKEHHEM CTPYHbl B AaHHbIH MOMEHT BpeMeHH, a 3aBHUCHT OT
BCEro npolecca KoJeGaHuil CTPyHbl B LeJOM. YCTaHOB/eHHe OOLIHX 3a-
KOHOMEPHOCTEH BCEro npoiecca B Le/10M XapaKTepHO AJsA pacCMOTPEHHS
pa3iMuHbLIX THNOB KOJMeGaHHA HCTOYHUKOB MY3bIKa/lbHBIX 3BYKOB.

[TocMOTPHM, KaKOBbl KoJieGaHHS TOUYKH, HaXOAsALLEeACA Ha ToplLe BHJ-
kKM KamepToHa. [To ABHXKEHHIO OJHOM TOUYKH €llle HeJb3fl CYAHTb O ABH-
»KEHHH MHOTHX APYTHX TOYeK BHOpaTopa, H NpaBOMEPEeH BOMPOC: MOXKHO
JH OTOXKAECTBJATh KoJe6aHHa OMHONH TOUKHM C KOJNeOAHHAMH HCTOUHHKA,
Ha KOTOPOM B3siTa 3Ta TouKa? Teopus KoJeGaHWH NOKa3blBaeT, YTO Ta-
KOe OTOXK/eCTBJeHHe XOTS H He3AKOHHO BO BCeX C/yuasiX, HO YacTO BeCb
npouecc KojeGaHHH MOXKeT ObiTb MPEACTaBJEH TaK XKe, KakK H [BHXKEHHe
OJHOH-eIHHCTBEHHOH TOYKH.

Mbl CKa3a/lH, <«NOCMOTPHM... Ko/eGaHHs TOYKH». JleHCTBHTENbHO,
KaK cleNaTh BHAHMBIMH KOJe6aHHSI TOUKH Ha TOPLE BHJKH KaMepTOHA?
MOXHO, KOHeYHO, MbICJIEHHO MpeACTaBHTb cebe, 4TO BHJKH KaMepTOHa
nonepeMeHHo To c6aHKaOTCA, TO yaansiorcesa. OGblYHbIA KAMEPTOH CTaH-
fapTa BbICOTHl .Af' He TO3BOJIHT YBHAETbh ABHXKEHHE, HO €CJH B3ATh
60.1bLIION KAMEPTOH W MPHUKPENHTb K OJHOH BHJKE KyCOueK rpudess ot
KapaHjalla, TO ABH)KEHHE MOXKHO cAenaTh BHAUMbIM. HyxXHO TO/BKO
GLICTPO M JIEFKO NMPOBECTH FpHdeseM Ha KoneGMIoleMcsi KaMepToHe M0
nosocke GymarH.
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Cxema 3. Buayanusauua KoneGaHuid HOXKEK KaMepTOHA
| — 6ymara; 2 — kaMepToH; 3 — KapaHjiaul

26



Takum o6pa3oM, ¢ NOMOLLBIO GOJbLIIOT0 KAMEPTOHA Mbl CMOTJIH YBH-
JeTh siCHee [BHXKeHHEe TOPIOB BHJIOK H 3aneyatyeTbh <«MNOPTPET» KoJje-
6aHus Ha 6ymare. Kose6GaHusa Kak 6bl pa3BepHyJHCb BO BPEMEHH; MO-
NO6HBIE npueM U300pakeHHsd kKoJeGaHuid Ha Oymare Tak 4 Ha3blBaeT-
¢l — «pa3BepTKoH KosmebaHuH». KcTaTi ckasaTh, pa3Beprka KoJsiebaHHi
MOXKeT OBbITb OCYLLIECTBJEHa U APYTHMH NYTAMH, HaNpHMep, ¢ NOMOLILbID
3/J1€KTPOHHOTO Jyya Ha IKpaHe 3JeKTPOHHO-JYy4eBOH TPYOKH.

KaMmepToH MOXKHO 3aCTaBUTh 3BYUYaTb He TOJbKO YAapoOM, HO U MNpoO-
BOAA NO HeMy cMblYKOM. B 3Tom caywae noptper KoJjebaHH#l H306pa-
3UTCS MNAaBHOH KpHUBOH — cuHycouaoB. CHHyCOHAa — rpaguueckoe
npeacTaBJeHUe KaKoH-1u00 nepeMeHHOH BeJMUYHHBl, M3MEHsIoledcsa no
3aKOHY cHHYyca. B Haiiem ciayyae Tak H3MeHSeTCS BO BPeMEHHU MOJOXKe-
HHE TOYKH Ha TOpLE BHJKH KaMepTOHA.

MHorue ¢usnueckue sgBIeHHS] B NPUPOAE TPOUCXOASAT B COOTBET-
CTBHH C 3aKOHOM cuHyca. Crporas marteMaTHKa CUHTaeT CHHYCOHAaJb-
HBIM TOJBKO Takoe KoJefaHHe, KOTOPOe HUKOrjla He HauWHAJOChb U HH-
Korga He KoHuyaercs. ECTeCTBeHHO, UTO peajibHble KoJebaTeqabHble Npo-
llecCbi HUKOF/a TAKOMY YCJIOBHIO He oTBeuaioT. Bce nmeer cBoe Hayano
H KoHell. [lo3ToMy npHHATO cuHTaTh KOJMeGaHHUA CHHYCOMAANbHBIMH, €CJIH
OHH SIBJAIOTCA TAKOBBIMH XOTS1 6bl HA KOHEUHOM, AOCTATOYHO AJHTEJNb-
HOM OTpe3Ke BpeMeHH. BarKHO NMoAYepKHYTb, UTO He CaMa CHHYCOHAA
NpeACTaBJASeT HHTEpec, a NepeHOCHMBIH el NMPH3HAaK, Ta HHPopMaUH4,
KOTOpasi pacckasbiBaeT HAaM O CBOHCTBAX Ko0J1e€0aTeJbHOH CHCTEMbI, O
npoueccax, NMPOHCXOASILIMX C HACTPauBaeMbIMH HCTOUHHKAMH 3BYyKa.
YeJjioBeK CJBIILHT 3BYK KAMEPTOHA HMEHHO TIOTOMY, uTo 6apabaHHas nepe-
MOHKA B €0 yxe KoJebJeTcs B TaKT ¢ CHHYCOHAaJbHbIMH KoJeGaHuAMHU
KamepToHa.

BrisisneHHe 06LiUX 3AKOHOB KOJAEHGAHUH HAMHOrO O6Jerdaercsl, ecJ/H
HCMOAb30BaTh rpaHKH KosebaHHH, JalolMe HarvIAAHOEe NPeACTaB/AeHHe
0 xapakrtepe kone6anuil. Takol rpaduk MOXKHO MOJY4HTB aubO ¢ no-
MOUlbI0 MpHGOpa, Kak B BbllIENPHBEIEHHOM cJjydyae, J1M60 BbIYEPTHUTb,
YUHTbIBas 3aKOHOMEPHOCTH KoJeHaHui.

Ha cxeme 3 ropu3oHTasbHas OCb TOYHO COBIAJAET C MOJOXKEHHEM
TOUKH Ha TOpLe BUJAKH, KOr1a KamMepToH He kKoJaebJercs. FopusoHTanbHas
0Cb — OCb BPEMEHH, H eC/1¥ MPOBECTH B KaKOH-TO MOME@HT BPEMEHH yepes
3TY OCb MEPNEHAMKYJISAP A0 NMEepeceUeHnst ¢ CHHYCOUOOH, TO TouKa nepece-
YeHHs MOKaxeT, Ha KAKOM PacCTOAHMHM HAXONHTCS BHUJIKE KaAMEPTOHA OT
LIeHTPAJBLHOrO TOJIOKEHHS, TO €CTh TNMOJOKEHUS PaBHOBECHS.

l'oBopAT, UTO TOYKA coBeplUaeT MOJHOE KoJeOGaHHe, KOrja OHa H3
KaKOT0-TO (UKCHPOBAHHOTO NOJIOXKEHHS, HA[PUMEp U3 MOJOXKEHHS NOKOS,
OTKJIOHSIETCA B OAHY CTOPOHY, JaJiee ONYCKaeTCs A0 MOJOXKEHUsT PaBHO-
BeCHsI BHOBb, NMPOXOAHT €ro, OTKJOHSIETCHA B APYrylO CTOPOHY M CHOBA
BO3BpallaeTcs B LIeHTpaJibHOE MoJoxkKeHHe. Bpems, B TeueHHe KOTOPOro
TOYKa, COBepiuailas KosebaHusd, MPOXOAHT BCE NMPOMEXKYTOUHbIE MOJO-
XCHHA M BO3BpAallLdeTcsl K NPOH3BOJbHO BbIOPAHHOMY HCXOJHOMY, HA3bl-
BaeTcANepuoOA0M KonebaHuil. Haubosbluee OTKIOHEHHE TOUKH OT MO-
JIO}KEHHS DaBHOBECHA HA3blBACTCA aMNJAHTYAOH KojeGaHu#. Takum
o6pasoM, TOUKa coOBepllaeT OJHO MOJHOE KoJjebaHHe, KOrAa MPOXOAHT
paccrosinbe, paBHOe B CYMMe UeThipeM aMIJIHTYAaM, a Bpems, 3aTpaueH-
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HOe TOYKOH Ha 3TO ABHXKEHHe, paBHO nepuoay. Hanpumep, nepuon koqe-
6auus KameproHa asa' pasen 0,0022727272 c. OxpyrienHo 0,0023 ¢ vy
2,3 MHJJIHCEKYHAb. DTO 3HAUMTE/bHO MEHblIE BpeMeHH, HEe0OXOIHUMOro
a3y aJsi BOCIpUSiTUsl ABHKeHHsi (0k0Jsi0 0,1 ¢), Mo3TOMY Mbl H HE B CO-
CTOSIHHH YBHIETb KOJeGaHHs HOXKEK KaMepTroHa as'.

Yyeso Koje6aHHi HIKM UKC/IO MEPUOAOB 3a OLHY CEKYHAY €CTh 4 aC T O-
Ta KoJeGaHHH. DTOT mapameTp oO6paTHO MPONMOPLHMOHAJEH IEPHOLY, H
€ro MOXHO BbiUMCJ/IHTb, Pa3jeJHuB eIHHULY Ha nepuol. Tak yacrora nis
Kose6anus ¢ neprogom 0,002273 ¢ 6yet paBHa 1:0,00273 ~ 440 koneba-
HUH B ceKyHy. Eauuuua uactotsl — re p u. OJ4HH repu — OLHO KoJeba-
HHE B ceKyHay, 440 'y — 440 xoneGaHui B CEKYHAY.

Jlsis1 KoneGaunus, PeACTABJEHHOrO Ha CXeMe |, pacCMOTPEHHbIE TOIbKO
YTO MapaMeTpbl — MEPHO/L, HACTOTa H AMIVIUTY 1@ — MOCTOAHHbIE BO Bpe-
MeHd BeaHuHHbl. OHH MOCTOSIHHBL U B MEPBYIO, H BO BTOPYIO, H B TPETHIO,
H B nocseaywoline cekynanl. Ho kakum xe 06pasoM nNOCTOSIHHbIE BEJIHYH-
Hbl MOTYT TPEICTaBJATb CaMO JABHXKeHHe TOUKH? Mbl elle He cKasanin 06
OIHOII TIepPEMEHHOl BeJMYKMHE, KOTOPasi HeCeT HENOCPe1CTBEHHYIO HHPOP-
MaLMI0O O ABHXKEHHM H 3aBUCHT OT KOHCTAHT (MOCTOSIHHbIX BEJHUYHMH}
Kosie6aTesIbHOrO Mmpolecca. JTa IepeMeHHasi BeJHYHHA — OTKJ O He-
H U e KOJeGJIOIIeHCcs] TOUKH OT MOJIOKEHHS DABHOBECHS B 1aHHbIA MOMEHT
BpemeHH. Koraa oTk/IOHeHHEe MAaKCHMAJbHOE, €r0 Ha3biBaIoT aMIVIHTYAOH,
KaK M 6bl10 y>Ke ycTaHOBJeHOo Bollle. Ec/in Mbi 6yjieM 3HaTb 3aKOH H3Me-
HEHMA OTKJOHEHHS y BO BpPEMEHH, TO TeM cambim OylaeM 3HaTb Npak-
THUECKH BCe O JAaHHOM npollecce koseGanusa. I'papuuecky 3aKOH H3MEHE-
HUSl OTKJOHEHHA BO BPEMEHH yXKe MpeJCTaB/eH KPHUBOH Ha CXeMe, T. €.
cuuycouaoil. [1o3ToMy OcTaercs TOMLKO NMPEACTABUTL 3TY KPHUBYIO C 1MO-
MOLLBIO COOTBETCTBYIOLLEH (HOPMYJIb:

y=A.Sin 2nf-t, (1)
rae: A — amnauTtyna xkosebaHus, [
f — uacrora koaeGanus (f = —— TA€ T — nepuoxn),
2n — nocTosAHHbIH KO3 duuuent (n = 3,14),
t — Texyliee BpeMms,
Yy — OTKJIOHEHHe KoJieGiouedcss TOUKU OT MOJIOXKEHHS PaBHOBECHUS

B JAHHBbII MOMeHT BpeMeHH t.

0603HauMM NPOU3BeeHHe MOCTOSTHHOIO KO3 (PULHEHTA 21t HA YACTOTY
f 6yKBO# ©, KOTOPYIO HA30BEM, B OTJIHUHE OT IUKJIHUECKOH 4acToThl i, Kpy-
roeofi yactoroil: 2nf=w. 10 0603HaueHHe OYyJeT HCNOJb30BAHO HHIKE.

Jlio60e KosleGaTeNbHOe ABH)KEHHe, CoBeplIaiolleecs MO 3akoHy (1),
Ha3blBaeTCH rapMOHHUECKUM KojebGaHueM. EMy COOTBETCTBYET 3BYK Ka-
MEepTOHa, KoJieGaHHs KOTOPOro HeMpephiBHO NOAAEPKHBAIOTCA CMBIYKOM.
B My3blKa/JbHOH aKyCTHKE C MOHSITHEM FapMOHKUECKOro KoJeGaHHs CBA-
3aHO MOHATHE YHCTOrO TOHA, MIMEHHO YHCTBHI TOH, B3aHMOJEACTBYIOLLHH
C APYFHMH YHCTHIMH TOH&MH, SIBJISIETCS «OGBEKTOM» HACTPOMKH.

W3mMeHenHst mapaMeTpoB rapMOHHYECKOro KoJjieGaHusi BbI3bIBAIOT CO-
OTBETCTBYIOILIHE H3MeHeHHs TOHA. Tak, yBeJHUeHHe aMMIIUTYAbl BbI3bIBA-
€T yBeJMYeHHe TPOMKOCTH, @ YMEHbIICHHE WJH yBeJHUEHHe 4acCTOThl —
NOHWKEHHE HJH MNOBbILIEHHE TOHA. A cyllecTBYeT JiM CBSI3b MEXIY
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AMIJIMTY 0N H 4AaCTOTOH? 3aBHCHUT JIH 4aCTOTA OT TOT0, HACKOJIbKO CHJIbHO
BO3OYAHIM KaMepTOH uiau cTpyHy? OTBeT — M 1a, M HET — MOXeT I0-
Ka3aTbCsl HA MePBbIil B3M/Is11 NapaAoKcanbHbiM. M3 IOTHKH Be b H3BECTHO,
YyTO OBAa MPOTHBOMOJOXHBIX CYXJ€HHS 06 ONHOM H TO Ke MpeaMere
He MOTYT ObiTb OJHOBPEMEHHO HCTHHHBIMH, KaKO€-TO CYXKJEHHE AO0JKHO
GbiTh J0XHBIM. OnHAaKO JOrHka Takoro orsera Oyjler craceHa, ecu
YuecTb, C KAKO# TOUHOCTbIO ONpeAeJATb H3MEHEHHE YaCTOThl IPH U3MeHe-
HHM aMILIMTYAbl. B nepBoM npuHb6/H>KeHHH MOXHO CYHTATh, YTO Mapamer-
pbl HE 3aBUCAT A/8 GOJbIIMHCTBA BHOPATOPOB OJHH OT APYrOro, ec/u
aAMIUIMTYAbl KOJIEGMIOWHXCA CTPYH HJHM $I3bIUKOB JOCTATOUHO MaJlbl.
Takoe cBoiicTBO KosieGaHHii Ha3biBaeTcsi H30XpoOHHOCTb 0. [Ipak-
THUECKH UY€JIOBEK He 3aMeuaeT U3MEHEeHHsl 4acCTOThl, eC/M TNepBbH pas3s
CHIFpaTh TOH OYeHb THXO (HAHHCCHMO), @ BTOPOH pa3 — OueHb FPOMKO
(poptrccumo). [la nHave H Heab3sl 6blI0O Gbl HIPATh HA UHCTPYMEHTAX,
B KOTOPbIX TPH H3MEHEHHH TPOMKOCTH H3MeHsAIach 6bl yacTtora. M Bee xe
HeGoJbillIMe OTK/IOHEHHS] OT HM30XPOHHOCTH HabuojaloTcA faxke y IMpH-
3HAHHOTO 3TAJIOHA YACTOTHl — KAaMepPTOHA: 4acTOTa OYeHb THXHX €ro Ko-
Je6aHuil UyThb-4yTh HHMIXKE YACTOTBHl CHJBHBIX KoJeGanud. Ho yxo Takux
OTKJIOHEHHH YacTOThI MOMPOCTY He 3ameuyaeT. B paHHO# KHHTe paccMar-
PHBAIOTCA TOJBKO H30XPOHHbIe KOJIe6aHHS HIM, KAK HX HHAUe Ha3blBaloT,
JuHelHble Kose6anus. Eciy xKe H30XPOHHOCTb Hapyluaercs, TO Koseba-
HHS1 HA3BIBAIOT HEJHHEHHLIMH. BOJBIIMHCTBO BH6PATOPOB MY3bIKAJIbHBIX
MHCTPYMEHTOB MPH OYEHb CHJbHbIX KOJeOaHHAX, OOJbIIMX AMIJHTYyaaX
Jlal0T HeJIHHEHHble KojieGaHHsi WM, KAK TOBOPAT, CTAHOBATCS HeJHHEH-
HbiMu cucTemaMd. Ho npu pocratodHo Madbix aMIUIHTyAax KogaeGauus
8 MY3bIKaJbHbIX HHCTPYMEHTaX MOXHO CYMTATb JIHHEHHbIMH.

MBIl YCTaHOBHJIH, YTO FapMOHHUECKHE KoJeGaHHs KaMepTOHa HMEIOT
onpeseeHHYI0 4acToTy (H/H O6paTHYIO e BeNHYHHY — MEepUOa) H aM-
minuTyay. JonycTdM, ABa OAHHAKOBbIX KaMEPTOH@ HMEIOT OAMHAKOBblE
AMIUIMTYABl H 4acTOTbl. MOryT JIH 4eM-TO OTJIHUATbCS KOJeGaHHs 3THX
kameptoHoB? OkasbiBaercs, MoryT. OXHH KaMePTOH MOXHO 3aCTaBHTb
3By4aTb HECKOJbKO mno3xe, uem apyrod. CooTBeTcTByWOLIHE Trpaduku
Kone6aHuil 6ynyT CMellleHbl APYr OTHOCHTEJNbHO Apyra (cM. cxemy 4).
TakoMy cMelLleHHIO JaJH creliHanbHoe 0603HaUeHHe — C A B H I HJH, 4TO
6omee ynotpeGuTesbHO, pa3 HOCThb ¢da3. Pa3nocte ¢a3 onpenensiercs
paccTosiHMEeM, OTCYMTAHHBIM MO OCH BPEMEHH (TFOPH3OHTAJLHOH OCH),
0IHAKO 3TO CMeLleHHe N0 BpeMeHH ya00Hee BbIpa3HThb B AOJSAX NEPHOAA,
KOpouYe TOBOpPS, CONOCTAaBHTb CMEIUEHHE ¢ BeJUUMHOH mepuoja.

T

Cxema 4. Cnpur $as xore6aHni
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[IpeanonokumM, 4TO B KAKOK-TO MOMEHT BHJIKH OJHOrO KaMepToHa
OTKJIOHWJIHCh OT MOJIOKEHHS PABHOBECHS HA MAKCHMaJbHYIO BEJHUYHHY,
4 B TOT e caMbli MOMEHT BHJKH BTOPOr0 KaMepTOHA MPOXOAAT MOJIO-
eHHe paBHoBecHsi. CHHYCOH/bl B 3TOM Cjy4yae CABHHYThl Ha YeTBEPTb
nepuoga (cM. cxemy 4), u kosebanus pasnnuaroTca no ¢ase nHa 90°
(nosHbld nepuoa NPHHAT 3a 360°).

s HacTpoHKH BaXKHYIO poJib, KaK YBHAHM jaJjee, HrpaeT pPa3HOCTh
tha3 0° u pa3noctb a3 180°. CooTBeTcTBYIONINE NaPhl CHHYCOMJ NIOKa3a-
Hbl Ha cxemax O u 6. Ilpu HyneBo# pasHoctH ¢da3 rpaduku Konebauui

| ANVA

\/ v |

t \/ \/

1 1 L (N L L
t

Cxema, 5. ‘CH0KEHHE TapPMOHHUYECKHX Cxema 6. CloxeHHE rapMOHHYECKHX

- KosneGaHuji. ¢ PABHBIMH HaCTOTAMH Kosie6aHHil C paBHbIMH 4aCTOTAMH
Pagnocts a3 = 180° . passoctb ¢asz @ = 0°

KaMepTOHOB TOYHO COBIAAAIOT, TaKHe KosleGaHHst Ha3bIBAIOTCA CH H ¢ a 3-
H bl M . [Tpu pasuocru das 180° koneGanus aBasilOTCs KaK 6bl 3epKaib-
HBIM OTpaKeHHeM ApYyr Apyra. B 3ToM ciayyae BHJIKHM OJIHOTO KamepTOHa
MaKcHMaJbHO PA31BHHYTHI, 8 BHJKH BTOPOTO KaMEPTOHA MAaKCHMaJibHO
cOJIMXKEeHbl B TOT K€ CAMbIl MOMEHT, B CJACAYIOLIHH MOMEHT IOJOXCHHE
BHJIOK MEHSIeTCSl Ha MPOTHBONOJAOXKHOE U T. 1. Ecu 4acToThl KAMEPTOHOB
B TOYHOCTH COBMA/aloT, @ pa3HocTb $a3 COXpaHseTcsa NOCTOAHHOH (M He
o6s13aTebHO paBHOH HYJIO), TO TakHe Koje6GaHUs HA3bIBAKT C H H-
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XxpoHHBL MH. CuHxpoHUu3auHs KoJeOaHUH HMeeT MeCTOo, Hanpumep, NpH
HacTpoiike yHHcoHa. OTMeTHM Takke, 4To KosebaHusa ¢ pa3HOCTbio (a3
180° Ha3blBalOTCA aHTH @ a3 HbIMH, CAMH KOJeOaHHSI MPOUCXOAAT B
npotusogase.

[TonsTe o passoctu $a3 HeoOGXOAUMO [PH BbISICHEHUH SIBJIEHHH,
MPOHCXOAALUMX MPH COMOCTABJACHHH [ABYX HJIH HECKOJbKUX TapMoOHHue-
CKHX KoJsieGaHHA B Mmpolecce HACTPOHKH BUOPATOPOB MY3BLIKAJBbHOIO
HHCTPYMEHTa (TO €CTb CTPYH, I3bIYKOB H T. A.). B 3TOM ciryyae pasHocTtb
(a3 comocraB/sieMblX TOHOB HMeeT peulaiollee 3HaueHHe. CaBur ¢as
paccMaTpHBaJICs A0 CHX NOP KaK XapaKTePHCTHKA BPEMEHHOTO CMeLLE HUS
kosie6anuii. Ho MOXHO yCTaHOBUTL MOHATHE $asbl ¥ /A OAHOIO rapmo-
HHYeCKOro KoJsieGauuA. Toraa ¢asy, BbIpaXKeHHYIO B J0JAX MEpPHOAA,
HY>KHO OTCUHTBIBATH OT KaKOT0-JH60 MPOU3BOJBHO BLIGPAHHOIO MOMEHTA
speMeHd. OGBIYHO paccMaTpUBAIOT TaK HA3blBAEMYI0 HadyaJlbHYIO
b a3y, KoTopas xapakrepH3yeT COCTOSIHHE FapMOHHUYECKOro Ko/aebaHus

B HauaJ/IbHbIi MOMEHT BpeMeHH, U 0603HaualoT ee 6ykBoO# § . HauanbHas

tbasa kone6aHuil BuOGpatopa B MY3blKaJbHOM HHCTPYMEHTE 3aBHCHT OT
cnocoba ero Bo3byxaeHusi. Tak, A1l CTpyHbl (pOPTENHAHO, BO3OYKIEH-
HOH yjaapoM MOJIOTKa, HauajabHaa (as3a OyjleT paBHa HYJl0, TaK Kak
CTPYHa MPAaKTHUYECKH MTHOBEHHO HauyWMHaeT ABHTaThbCA U3 CBOEro MOJIo-
MeHHs paBHoBecHsl. HanpoTHBs, cTpyHa LIMIKOBOIO HHCTPYMEHTa, OTTS-
HyTasi B CTOPOHY M OTIMYLIEHHAf, HAUHHAeT CBOH KOJeOaHHA OT MAKCH-
MaJIbHOTO OTKJIOHEHHS OT NMOJOKEHHA PABHOBECHA, H (pa3a TAKOro KoJe-
6aHHst cTpyHbl 6yder paBHa He HyJo, a 90°.

Tenepb MOKHO 3aMOJHHTb TPH rpadbl «aHKeTbl» JiEOOOro rapMOHH-
YecKoro KoJebGaHusl: yactoTa, aMIJIuTyaa U dasza. ITH MapaMeTphl 0CTa-
I0TCA MOCTOSHHBIMH B TEUEHHe BCero fpouecca H XxapakTepHayloT KoJeba-
HHE B L[€JIOM, B OT/IHYHE OT MEPEMEHHBIX «OTKAOHEHHST ¥» U «BPEMEHH t»,
XapaKTepH3YIOLIHX [10J10KeHHe KoJe6.1i01uefics TOUKH Bo BpemeHH. C yue-
TOM «dHKETHbIX JaHHBIX» rAPMOHHUeCKOe KojebaHHe MOMKeT ObITh 3aMu-
CaHO AHAJHTHYECKH B CJeAYIOLUEM BHAE:

y = A-Sin (ot — ¢g) (2)

rie: y — OTK/JIOHEeHHEe TOUKH OT MOJIOXKEHHSI PABHOBECHS B JAAHHBIA MO-
MeHT BpeMeHH t,
A — amnautyna,
® — Kpyrosasl 4acTora,
t — Bpewms,

P (pa3a Kose6aHUA (HauanbHas ¢asza).

Otk/oHeHHe Yy KoJseGawuedcss TOUYKH OT MOJO0XKEHH paBHOBECHSA
0 BhHIUIENPHBEAEHHOH (opMyJie (2) MOXKHO CBs3aTb C NapaMeTpaMH
BuOpatopa. Kakue e B 1aHHOM cJaydae HyzxKHbl napameTpnl BHGpaTopa?
CyumecrByer aBa 0606LIeHHBIX mapamerpa Ji06oi KosebJioLleicst cHe-
TEMbI, BJAHAIOUIHE HA YaCTOTY KoJieGaHHH: 3TO YNpyroctb U macca subpa-
topa. OHH 0603HAYAIOTCSs, COOTBETCTBEHHO, 6YKBaMu Kk U M. Koadduuu-
€HT K Ha3blBAIOT €Lle KeCTKOCTbIO. PUIHUYECKHH CMBIC/A 3TOTO KOIPPHLH-
€HTa MpOoLIe BCEro NOSACHUTb HA MPUMEpPE MPYXKHHBI C FPY30M, KOTOPHIH
MOXET KoJe6aTbCA Ha [MpYy:KHHE, €CJH BTOPOH KOHeL TMpYXKHHbl He-
MOJABHKHO 3aKpellieH B onope: KO3pdHIHEHT K UUCJIEHHO PaBeH YCHJHIO
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B IIPYKHHE NpPU €e PACTsKEHHH (HJH CXKATHH) HA €IMHHLY LJIHHBI (CM).
B ctpyHe Ko3dHULLHEHT XKeCTKOCTH YBEAMUUBAETCH C TMOBbILIEHHEM Ha-
TAMXKEHUS] CTPYHbl, B $I3bl4Ke 3TOT KO3 (PHUHEHT MOXKHO YMEHbLUIHTD,
NMOAMHIHB SI3bIYOK Y OCHOBAHHsA. BbIsICHHB Tenepb (PHU3HUECKHH CMbIC/
yIpyrocTd (KecTkocTH) BHOpaTopa, Mbl 6es TpyAa noHMeM H CBA3b
napameTpoBs BUGPATOPA C UACTOTOH, yCTaHABJIUBAEMYIO OCHOBHOM opmy-
JOH ass KoseGaHHs MaTepHaAbHbIX Ted:

K -7
g =V =

3

M
rjie K ¥ M — PacCMOTPEeHHbLit BbllUe YNPYroCTh H Macca.

3HaueHHe 4acToThi W3 GopMmysbi (3} MOXKHO MOACTABHTBH B ypaBHe-
wre (2). Toraa okaxercsi, 4TO BeCb MpOILECC TAPMOHHYECKOrO Koaeba-
HHS 3aBHCHT OT HEThIPEX NOCTOAHHbBIX NMapaMeTpoB: yﬂpyTOCTH H MaccChbl
Tena, ¢ OAHOH CTOPOHBI, H AMIJUTYAb K HadajbHOH (as3bl — C JApYTOH.
J1Ba nepBbiX MOCTOSAHHbIX IAPAMETPa BBPaXKAOT AMHAMHUYECKHE CBOHCTBA
BHOGpaTopa, a /ABa MOCAEJHHX — TaK Ha3blBaeMble Haua/bHble yCJAOBHA
KoJsie6anuit (rjae paccMaTpuBaeMas TOYKA HAXO/JH1ACh H KAKYIO CKOpPOCTb
¥Me/aa B HauaJbHbIH MOMEHT BPEMEHH).

Mbl yXe CONOCTaBJSIH rapMOHHUYeCKHe KoJ1eGaHHsa ABYX KaMepTOHOB
npu paciuudpoBKe TMOHSTHS cABHra (as, HO Npu ITOM OCTaBHIM Ge3
BHUMaHWA Pe3yJbTAT COBMECTHOTO 3BYdaHHs ABYyX KameproHoB. To, uro
CJyUaH C10XKeHHs KonebaHui NpakTHYECKH HMEIOT MECTO B MY3bIKa/bHbIX
HHCTPYMEHTAX, JOKa3blBaeT Kak OIbIT ¢ KaAME€PTOHAMH, TakKk H COBMeCTHOe
3ByUaHHe CTPYH, AI3blUKOB, MJIACTHH KcHaodoHos 1 T. 4. Hanpumep, aBa
OLHOBDPEMEHHO KOJIEGIIOLLMXCS 513blYKA BO3AEHCTBYIOT Ha BO3AYUIHbIH
006beM, HAXOAALLMIACA PALOM C HHMH, 3aCTaBjassi ero KoJdebGartbecs MOA
BO3J€HCTBHEM CYMMapHOro ABHXKEHHsl sI3blUKOB.

PaceMOTpHM ¢ TOMOILBIO FPAa(HUECKOrO CJI0XKEHHS HECKOJIbKO OCHOB-
HbIX CJIyuaeB, XapaKTepHbIX A/15i HACTPOHKH, a 4TOObI HALLIM PACCyKAEHHUA
ObiJM CTPOrHMHU, 3aCTAaBUM K0/1e0aThCsl Ba KaMEPTOHA WJM /1Ba A3bliKa
JOCTATOYHO THXO C HEBO/IbLUIHMH aMIUVIHTYAaMH (NpH OOJbLIKX aMMJHTY-
1aX KOJIEeGAHHS CTAHOBSITCH OTJHUHbIMM OT TPOCTOH CHHYCOHABI) H
6yfeM NMOLAEPIKUBATL KOIOAHHSA B TEUEHHE TOIO BPEMEeHH, KOTOpOe HaM
HeoBXoAMMO. B 3TMX ycjoBUSIX BblOpaHHbie HCTOYHMKM 3BYKa Aadyt
rapMOHHUECKHe KoJeBaHHsl, COOTBETCTBYIOLIME 3aKOHY CHHyca. Bosbmem
JUIS1 OTIpe1eIeHHOCTH 06a KaMepTOHa C OJIHO| U TOH Ke 4acTOTOH, HANpPH-
mep 440 Tu. W3 npaxrukn 71060# HACTPOMILMK WJIH  MYy3bIKaHT
3H4eT, UTO pe3y/bTaT HHUEro 0COGEHHOro MpeacTaBasTh He GyleT: Mpo-
CTO ABa KaMepToHa O6yayT 3ByyaTh rpomue, uem oxuH. ITosicHAT TakxKe,
YTO HUMEHHO AJfA YBEJHUEHHS T'DOMKOCTH B (DOPTENHAHO HATATHBAIOT
TPH CTPYHbI, @ B SI3bIUKOBOM MHCTPYyMEHTE A€NAIOT 1BA MJH TPH $13bluka
I8 OLHOH W TOM ke HOoThl. TeopHs KoJeOaHW# MO/CKA3biBAET HAM, 4TO
KoJieGaHHsi HeCKOJIbKHX GIMHAKOBO HACTPOEHHbIX BHOPATOPOB CHHXPOHH-
3UPYIOTCS, Pa3HOCTb (a3 HX KOJeGaHHil CTAHOBUTCS HYJNEBOH H OHHM B3a-
HMHO ycHauBawTcs. Ecan 6ol Mbl c10XKHAK TpadHUeCKH JIBe CHHYCOHBL,
H306parKkeHHbIE HA cXeMe 5, TO MOJydu/IH Gbl TOXKe CHHYCOHAY, C TAaKOH Xe
4yacTOTOH, HO ¢ aMILIMTYAOH, paBHOH CyMMe aMMJHMTYA CKJalAbiBa¢MbIX
kosae6aHuil A+ As. Ho Teopusi koneGaHUil FOBOPHT TaKXe W O TOM, UTO
[pH CAOKEHHH ABYX FapMOHHUYECKHX KOJNeGaHHA C OJMHAKOBBIMH H4aCTO-
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TaMH MOXeT MPOHCXOQHTb HE TOJbKO YCHJIEHHe KOoJeOaHHH, HO H HX
ociabaenne. DTO NPOH30HIEeT B TOM ciydae, eci KoJjebGaHus aHTHdas-
Hble, TO ecTh ¢ pasHocThio da3 180°. B stoMm MOXKHO yGeaUTbCs, eC/iH
rpaMuecKH CJAOKHTb CHHYCOH/bI, MOKa3aHHbIe Ha cxeme 6. CkaaabBaTh
HEO6XOAMMO ¢ YYETOM HANpaBJAEHHsS OTKJIOHEHHS BBePX WM BHH3. Hanpu-
Mep, B KAKOH-TO MOMEHT BPEMEHH TOYKa B COOTBETCTBHH C OJHOM CHHY-
COMAON AOJKHA OTKJOHUTBCS BBEPX Ha BEJUUHHY Y, HO B COOTBETCTBHH
¢ APYro# CHHYCOMIOH OHA AOJ’KHA OTKJOHHTbCSA BHHM3 HA Ty e BeJIH-
uuny y. Ecan aMmiuTynbl paBHbL, TO pe3y/bTHUpYIOLLee BO3AEHCTBHE Ha
KOJIEOJMIOILYIOCA TOYKY OKa3blBAe@TCA PABHBIM HYJI0 M TOUKA JOJXKHA
ocrapaThcsl B NoOKoe. TeopeTwueckd ABa aHTH(GA3HBIX TapMOHHUECKHX
KosieGaHHs C paBHbBIMH aMIVIATYLaMH B3aHMHO YHUUTOXKAlTCH,
A,—A,=0. Ho x10-4u6yab H KOraa-HUGyab pasBe cJablllaj, 4TOObI ABa
0JHOBPEMEHHO 3BY4YallHX KaMepToHa racuiu KosneGaHusi Apyr apyra?
Hert, we capiman. OnHako TeopHsi 3aech npaBa. B 1eHCTBHTEJNLHOCTH XKe
OY4E€Hb TPYAHO MPH TOYHO HACTPOEHHBIX KAMEPTOHAX MOJIYUYHTb KoJieGaHusi
¢ pasHoctblo a3 180°. KoneGanua KaMepTOHOB HJAH CTPYH B YHHCOHE
aBTOMATHYECKH CHHXPOHHM3UPYIOTCSl, CTAHOBATCA cHHdasubiMu. M Bee xe
rameHue KoJeSaHHil, XOTS M He COBCeM IOJHOe, UACTHUHOE, MOXHO
NOJy4HTb, cayliasi KoJeGaHHs OLHOrO KameproHa. [das 3Toro Hano
pacmosioXHTh KAMEPTOH BePTHKa/bHO BOJIH3H yXa H MeJIEHHO BpallaTh
BOKDYT BePTHKa/JbHOH ocH. HeTpyaHO HaHTH TaKoe MOJIOXKeHHe Kamep-
TOHA, IPH KOTOPOM 3BYK KakK Gbl MTHOBEHHO NPOMNajaeT. JTO 3HAUMT, YTO
B JAHHOM MECTE€ Ha 4acTHIbl BO3AayXa AeHCTBYIOT ABE rapMOHHYECKHe
KosmebaTe/ibHble CHJbI, MPHIIEALIHe OT Pa3HbIX BHJIOK H OKasapulHecs
B npoTHBodase. HanpasjeHnHe, KOTOpPOe COOTBETCTBYET JIMHHUH MPOTHBO-
hasHocT KosebaHHH, COCTAB/JfAeT NPUMEPHO 45° K MJIOCKOCTH, MpPOXo-
AstieH 1o ocsiM 00eux BHJOK. I3 paccMOTpEHHS 3THX CJy4uaeB Mbl L0JXK-
Hbl CeNaTh ABA NPAKTHUYECKH BaXKHbIX BbIBOJA: BO-NEPBbIX, CHH(pA3HbIE
Ko/1e6aHHA B3aHMHO YCHJHBAIOT APy APYyra, H BO-BTODPHIX, aHTH(a3Hble
KoneGanuA B3aMMHO YHHUTOXKAIOT ApPYr ApPYra, HJIH eCJH aMIUIHTYAbI
CKMagbiBaeMbIX KogeGaHHH He TOYHO paBHbI APYr APYry, TO yMeHblua-
I0TCSL 10 BEJMUHHBl, paBHOH Pa3HOCTH aMIUIHTYA.

Tenepb paccmoTpuM caydal caoXKeHHs KojeOaHWH, HCKJIIOYHTEJIBHO
BaXKHbIH [1/151 MPAKTHKH HACTPOMKH, KOrja B pe3yJbTHPYIOLLEM KoJle-
GaHUH TIePHOJHUECKH YepenyloTcs CHH(a3sHOCTh H AHTH(A3HOCTh CKJa-
AblBaeMbIX Kode6auuii. CHauana mocsayulaeM 3TOT cjydyaH: 3aCTaBHM
KoJe6aTbCs IBAa KaMepPTOHA, HMEIOLHX Pa3JH4Hble YacTOTbl, HAlpHUMED
440 n 441 Tu. Unu ewe npoue — nocaywaeM OJHH TOH JAaBHO He Ha-
CTPaHBAEMOr0 HHCTPYMEHTa — MHAHHHO, 6afiHa, OJIHOHMEHHbIE 1 BOHHbIE
CTPyHbI MAHAOJHHBL. [1py oueHb BHEUMATE/LHOM CJYIIAHHM, 1aXKe Y OTHO-
CHTEJbHO HACTPOEHHOTO MHCTPYMEHTA MOXHO OOGHapyXHTb XOTs Obl He-
CKOJIbKO TOHOB, B KOTODPHIX HET TOUYHOIl HacTpoiiku BuGpartopos. Ha cayx
TAKOE HECOOTBETCTBHE MPOsABJAsAETCA B BUOpALHH, APOKAHHH TOHA, [IEPHO-
AHUECKMX YCHJIEHHAX M ocaabieHHsiX TPOMKOCTH 3ByKa. B My3bikasibHOH
aKyCTHKE 3TO Ha3blBaeTc GHe HH i M U, DHEHHA JIETKO MOJyyHThb B OIbI-
Tax ¢ JIO6bIMH HCTOUHMKAMH 3BYKOB, JHWIb Obl ABA HCTOUHHKA NaBaJH
CIeFKa pa3JjiMuaiollecs Mo BbicOTe 3BYKH. HeTye Bcero GueHHUs NposiB-
ASIOTCS HA MPOCTHIX TOHAX KAMEPTOHOB, OPTaHHbIX Tpy6. B Takux cayyasx
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YMEHbLICHHE TPOMKOCTH NPH HACTYMJICHHH COCTOSHHS AHTH(A3HOCTH KO-
J1e6aHuil TOXOAHT MOYTH 1O HYJS.

KakoBa ¢usnueckas cymHocTb GHeHH# M KaK OHM O6Pa3yIOTCH, H Ha-
KOHell, KAKOBa HX pOJib B HacTPOHKe? DTHMH BONPOCAMH Mbl ceHyac W
3afmemcs.

ITycte nBa kameprona 440 u 441 T'u HauHyT Kose6aThcsi OJZHOBpe-
MEHHO, MpPHYEM Pa3HOCTb (a3 HMX KojeGaHHE B HauyajJbHBIE MOMEHT
Oyner paBHOH Hy/IO. 3HAUHT, KAKOE-TO BPeMsl KoJeGaHHS KaMepTOHOB
OyayT cHH(asHbl H GyIyT YCHIMBATb B3aWMHO APYr APYra, 3BYK B
3TO BpeMs Ka)kercl rpomue. Ha cxeme 7a nokasaubl rapMOHHuUecKHe
KOJie0aHHA KaMepTOHOB.

Cxema 7. CnoxxeHHe rapMOHHUECKHX KoJieOaHMi ¢ He6ONLIIUM Pa3JHUHEM
4acToT

B nocaenyiowune MoMeHTbI BpeMeHH KOJIeGaHHSI OIHOTO H3 KAMEPTOHOB,
a UMeHHO uMeioulero uacrtoty 440 I'u, HauHyT OoTCTaBaTh OT KoJeGaHHH
KaMepToHa ¢ yacToTod 441 I'u, Tak uTO yepe3 OAHY CeKYHAY pas3HHUIA
4Hc/a COBEPLUEHHBIX KaMEPTOHAaMH KoJeOaHHi COCTaBHT POBHO OLHO
KoseGanue (441—440=1). Iro oTcTaBaHKe BbIPA3HTCST B TOM, YTO Yepes
OJHY CEKyHAY moc/e Havasja KosjeGaHui pasHocTtb a3 craHer paBHOM
180°. Takum o6pasom, cHHGA3HBIH yuacTOK KOJeGaHusA MpeBpaTHICS, a
TOYHEe CKasaTh, Mepelles B aHTH(a3HBIH. A Mbl yxKe 3Ha€M, 4TO Npo-
THBO(a3Hble K0JIeGaHUSI B3AUMHO TracsT, 0c1ab.soT ApYT Apyra. B aaun-
He#llemM OnsATb HACTyNlaeT MEePHOJA COTMJIACOBAHHOCTH KOJeGaHHH — CHH-
(ba3HOCTh, H 3aT€M OHA CHOBA CMEHSIETCS PaCCOTIacOBAHHOCTBIO — AHTH-
¢asHocThl0. Hy a 4To npoHCXOmHuT, Korna KojeGaHHs MepHOLHUYECKH TO
ycunupawres, 10 ocanabasotes? CymmapHoe KojeGaHHE B 3TOM c/yuae
N€PHOAMYECKH CTAHOBHTCS TO rpoMYe, TO THILE. ITO U eCTb GHeHHs. [pa-
(uueckn GHeHHs MpeiCTaBJeHbl Ha cxeMme 76. AMIVIATYAa CyMMapHOTo
KoJIeGaHHs B KAKOH-TO MOMEHT BPEMEHH DaBHA CyMMe aMIHTYA A;+ Ay
(mepnon cHH(A3HOCTH), B APYroii MOMEHT BpEMEHH CyMMa aMILIMTYH
NePeXOAHT B Pa3sHOCTb aMIIHTYA Ai—Aq. B uneansHom cayyae, xorja
AMIUIHTYAbl KOJieGaHHH KaMepToHa paBHbl Aj=—As=A, Mbl MOXeM cKa-
3aTh, UTO CyMMapHasl aMILIUTYa IEPHOAMIECKH MEHAETCS OT HYyJas 10 2A.
Korna OueHust cabliiHbl jyuuie Beero? OueBHAHO, B 3TOM MA€aJbHOM
Clyyae PaBeHCTBA aMIWIMTY]l CKJaaJblBaeMbiX KoJeGaHHHA: OT nepuoaoB
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MOJIHOTO MCYE3HOBEHHS 3BYKa [0 ME€PHOJOB MAKCHMAaJbHOH IPOMKOCTH.
Xyxe Bcero GMEHHs CAbILIHbI TOr A, KOT1d OJHO KoeGaHHe BO MHOTO pa3
Gosibie apyroro. OTCI0Aa MOXKHO NMOJYUYHTH OAHO NPAKTHYECKOE NMpPABH-
JIO: NIPK HACTPOHKe CpaBHUBAEMbIE TOHbI JIOJIXKHbI GbITh 10 BO3MOXKHOCTH
paBHOrpomkiMH. Ha HEKOTOpBIX BUAAX HHCTPYMEHTOB pasiesibHasi pery-
JHPOBKA WHTEHCHBHOCTH 3BYUYaHHs TOHOB BIIOJTHE BO3MOXKHA, KaK, Ha-
IPHMED, Y POSi/Isi U MHAHMHO, H ONbITHbl€ HACTPOHIUHUKH 3THM MOJAb3Y-
ioTcsi. CooTBeTCTBYIOIIHM TOAGOPOM CHJIbI YAapa 110 KAABHUIIAM MOXKHO
B HEKOTODOH CTEIEeHHM TMOBBICUTb UYETKOCTb GHEHMH, rayGHHY OHeHHH.

B BbillenpHBeI6HHOM NMpPHUMEPE, KOTAa KAMEPTOHBI HMeIH 4acToThl 440
H 441 ', 0O/IHO yCHI€HHE WU OHO ocsabJieHHe KoJleGaHuii TIPOHCXOIHIIO,
Kak Obl10 NOACYMTAHO, OAHH pa3 B CeKyHAYy. Tak e MOMXKHO MOACYH-
TaTh YHCJI0 OUEHHH B CEKYHAY M NPH JI060H ApYroi 4acTore KaMepPTOHOB:
€C/IM OJTHOBpEMEHHO 3By4aTr Kameprtonbl 440 n 442 T'y, To uepe3 cekyHay
pPa3HOCTb KOJIHYECTBA [OJHbIX KOJeOaHHil KaMepTOHOB JOCTHTHET
442—440=2, u caepoBaTesbHO, B Te€UEHHE ITOH NepBOH CEKYHAbl ABA
pasa mpou3oijeT coBnajeHue H PacXOoXxeHHe KoJeOGaHHH, TO eCTb 1Ba
6ueHHs. OTC]OLLa MOXKHO NOJYUHTb NpaBUJIO AJ HAXOXKIAE€HHS1 4aCTOThI
OueHHH B CEeKYHIy, OHAa paBHa abCOJIIOTHOH BeJHUMHE PA3HOCTH YACTOT
CKJIaJblBAaeMbiX KoJeGaHui:

=1 —1 (4)
CriefoBaTe/ibHO, ueM pexke GUEHHsl, TeM MeHblle PA3HHLUA [0 YaCTOTE
Y ABYX KoJieGaHHH, T€M TOYHEEe OHH COBMAJAIOT Apyr ¢ apyroM. TouHas
HaCTpOHKa B yHHCOH ByJleT, CJIeJ0BATENbHO, IPH PABEHCTBE YacTOThI OHe-
HHA HYJI0, T. €. IPH HX OTCyTcTBHH. YacToTy GHeHHI He clefyeT myTaTh
€ Y4acTOTOM CaMOro CYMMApHOT0 KOJeGaHUsl, TO €CTh €CJIH 4aCTOTa COCTaB-
JAUHKX KoaebaHHi paBHa, HanpuMep, 440 u 442 T'u, a yacrora 6ueHUH
paBHa pasHOCTH 442-—440=2, TO KaxkoBa Xe uacTOTa CJbILIKMOro
cymmapHoro ToHa: 440, 442 Fu nnn kakas-to nnasa? Teopus koaeGaHHi
AOKa3bIBAET, UTO CPEJHSAS UaCTOTa CYMMAapHOr0O TOHA paBHA MOJYCYyMMe
HacTOT CKJ/AaAblBAGMbIX KOJeGaHHMH:

fi412
f:T (5)

Kaszasoch 661, Kk 4eMy 3HaTb 3Ty 4aCTOTY, €CJH ABa 3BYKa JOJKHbI GbITh
HacTpoeHbl TOYHO? ONHAKO B HEKOTOPLIX Cjiyuasix TpebyeTcss moacyer
4acToThbl CYMMAapHOTro KojeGaHHs, HalpHMep, KOTJda TOH HACTPaHBaeTCs
¢ GHeHHSIMH (PO3JIMB B SA3BIUKOBHIX HHCTpyMentax). Tak, cpeanss
4acToTa KoJieGaHu¥ B BblILIENPHBEAEHHOM NpuMepe paBHa 441 T'u. buenns
CyIeCTBEHHbIM OGpa3oM BJHAKT HA KauyeCTBO MY3bIKaJbHOFO 3BYKA.

OTmeTHM TnpHMEUATENbHYI0 OCOGEHHOCTb KOJeGaHHH ¢ GHEeHHSMH:
OHH MONYYHJHCH B pe3yJ/ibTaTe CJAOXEHHS NBYX TApPMOHHUECKHX KoJjeba-
HHH, HO CaMH He SIBJIAIOTCH FapMOHHYECKHMH, TO €CTh CHHYCOH/1a/1bHbIMH.

3apanumcsi BONPOCOM, YTO GYAET MPOUCXOAUTH ¢ (POPMOil KoJeGaHHUi,
€C/IH C/I0MHUTD ellle GoJibluee 4YHCI0 KoseGaHui? MHTyHHus moackasbl-
Baer, 4To hopMa KonebanHil 10/1KHA GbITh CI0XKHOHA. DTO NOATBEPKAAET
3amuch Kosie6aHW#H CKpHIHYHOH cTpyHbl Coab (cxema 8).
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Cxema 8. ®opma koneGaHHH CKPHIIHUHOH CTPYHBI

TpyAHO fae CpPaBHHTb KPHUBYIO 3TOrO PHCYHKa ¢ KPHBOH cxeMmbl |.
[To dopme oHM coBcem HemnmoxoxkH. EAHHCTBEHHOE HX CXOACTBO TOJBKO B
TOM, 4TO OHH 0Ge nepuoaHuHbl. PpaHuy3ckuii matemaTuk Pypbe eile B
NPOLLIOM BEKe AoKasaJ, 4yTo jaiboe neproaHuyeckoe KosebaHHe MOXKeT
ObITh NPEACTABJEHO CYMMOH CHHYCOHa/bHbIX (FapMOHHYECKHX) KoJseba-
Huii. MHaue roBopd, J06YI0O CACKHYIO KPDHBYIO MOXHO pa3jOXHTb Ha
PAA CHHYCOH[, YTO NO3BOJSET 3aMEHHTb H3yU€HHE CJOXKHbIX TO (opme
KoJaie6aTe/ibHbIX IPOLECCOB ONMpeaeeHieM NapamMeTpoB («aHKeTHbIX AaH-
HBIX», KaK IOBOPHJIOCH BhILUE) NPOCTeHIINX CHHYcOHJ. B cBfI3H ¢ 3THM
OTAeAbHOE IPOCTOE FaPMOHKUECKOe KoNeGaHHe, BXOAALLEE B COCTAB CJA0XK-
HOT0 KoJieGaHHs1, Ha3bBAIOT I'a p M 0 H U K 0 i. [Ipouecc HaxoxgeHusa rap-
MOHHK CJIOXKHOH MepHoanUecKol KPUBOH, KOTOpas XxapakrepHa JJs 60b-
UIHHCTBA 3BYKOBbIX KOJleGaHHi My3blKaJbHbIX HHCTPYMEHTOB, Ha3blBaeT-
cirapMOHHYEeCKHM aHaJau3oM¥ [IpH HacTpolKe HHCTPYMEHTa
rapMOHHUYECKUH aHaJHM3 NPOH3BOAUTCSH HACTPOHIIMKOM HA CAYX H 3aKJI0-
yaercsl B TOM, 4TO YXO pas/jaraeTr CAOXKHble KOneGaHus, TO eCTb aHaJH-
3UPYET My3blKaJibHbIH 3BYK H BblIeJsieT U3 HEro HYXKHble JJIs HACTPOUKH
FrapMOHHKH, HCT0Jb3ysl GHEHHS.

FapMouHkH MY3bIKaabHOTO 3BYyKa 06s1ada10T MHOTHMH HHTE€DPECHBIMH
0COGEHHOCTSIMH, K OJHA M3 HHX COCTOHUT B TOM, YTO UACTOTbl TdPMOHHK
HUMEIOT ONpefeeHHYI0 3aKOHOMEPHOCTh: CYLLECTBYET NNepBasi rapMOHHKA ¢
camoil HU3KOH yacToTol f, 3aTem uMeeTcsl BTOpasi FrapMOHHKA C YacCTOTOH
B [IBa pasa GoJiblueid, To ecTb 2f, ganeuie caeayeT TpeTbd rapMOHHKAa
¢ 4acToTOl B TpH pa3a GoJblueil — 3f, B yeThipe, NATb U T. 1. pa3 60Jb-
led, yemM yacToTa HU3IIeH rapMOHHKH. [lepByl TapMOHHKY Ha3biBalOT
OCHOBHBIM TOHOM, BTODPYIO, TPETbIO H T. . FADPMOHHKH HA3bIBAIOT TaKXe
nepBbIM 0GEPTOHOM, BTOPbIM 0GEPTOHOM H T. 4. To ecTb cueT rapMOHHK
Ha eJMHUILY Bbille, 4yeM cUeT 06epTOHOB. Psia 4acTOT, OTHOLIEHHSE KOTOPBIX
COOTBETCTBYIOT OTHOILEHUSAM HATypajsbHOro psaa uucen — 1:2:3:4:5:6...,
Ha3blBaeTcATapMOHUUECKHUM p oM. Hanpumep, rapMOHHUeCKH#
PS4 4acToT OT OCHOBHOH wactorhl 440 I'u 6ynxer: 440, 880, 1320, 1760,
2200... Cnenyet ckasaTb, 4TO TOJbKO OJarojapsi HaJHUHIO B 3BYKe
rapMoOHHK H BO3MOXKEH NpOLecC HacTPOHKH.

dopMa nepHOLHUECKOrO KOAe6aHUA 3aBHCHT OT COCTaBa TAPMOHHK,
OTHOIIEHHS HX AMJHMTYI M COOTHOLIeHHs1 ¢a3. CTOUT TOJNbKO M3MEHHTb

* He nytaTtbh ¢ «TapMOHHYECKHM dHAJIH30M» B TEOPHH MY3bIKH, Il€ 3TO NOHSATHE HMeeT
JIPyrOi CMbICJ.
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JaXe y OJHOH rapMOHMKH aMIUIUTYAY MK ¢a3y, H 3TO NOBJEYeT H3Me-
HeHHe GOPMbl Pe3yabTHPYIOLLEro KoJjeGanus. B HEKOTOPBIX 3BYKaX MOIYT
OTCYTCTBOBATb OTI€JibHble TADMOHHKH, H 3TO TOXKE OTpaKaeTcsl Ha popme
koseb6anusi. B npouwioM Beke OM yCTaHOBHJ, Y4TO AJSl CTaMOHAPHbIX
(IOCTOSIHHBIX MO AMIIMTYyZe) 3BYKOB (PA30Bbleé COOTHOLIEHHS CPaBHH-
TeJIbHO MaJIO BJAHSIOT Ha cJyxoBoe BocnpusaTHe. [loznHeiune uccnenosa-
HUfA TOKasaJiH, 4TO 3TO He COBCeM TaK W (pa3a rapMoHHK B Haudajib-
HHI MOMEHT OmNpejesieHHbiM 06pa3oM CKa3biBaeTcs Ha TembGpe 3BYKa.
Ho g0 nacrosiwero BpeMeHH MpeanouMTaioT MPH KOHTpoJae (QHU3HUYECKHX
napamMeTpOB MY3blKaJbHOIO 3BYKA He BlaBaTbcs B MOAPOOGHOCTH (pa3o-
BbIX COOTHOLUEHHI TapMOHHK. C OJIHOH CTOPOHBI, 3TO 00bSICHSETCS TPY-
HOCTBIO TOYHbIX M3MepeHHH (as rapMoHHK, a ¢ JAPYroH CTOPOHBI — HX
BAMSIHME HE HACTOJIbKO BCe JXKe BeJHKO, uTOObl €ro Heo0XOAMMO Obljio
6e3ycJOBHO YUHTbIBaTh. [lJ151 HACTPOHLIMKE NPEXK e BCETO NMPENCTaB/AIOT
MHTEPEC JIHIIb YaCTOThl U AMILIHTY/bl TAPMOHHK HaCTpaHWBaeMbiX TOHOB.
CoBOKYMHOCTb TAPMOHHK C ONpeJe/JeHHbIMH 4aCTOTAMH H aMILIHTYAaMH
HA3blBaeTCs CNEe KT PO M JAaHHOTO KoseGaHUsA. CriekTp 0ObIUHO H306pa-
KalOT B BH/E AMATPAMMbI, N0 FOPH30HTAJBHOH OCH KOTOPOH OTKJIa/bi-
BaloTcsl B Maciutabe (Kak MpaBuJo, JorapudMHueckom) Homepa (Hau
yacTOTHI) FAPMOHYK, @ 110 BEPTHKAJIbHOH OCH OTKJIa/AbIBAIOT B OTHOCH-
TeJBHOM MaciuTabe aMIIMTYAbl TapMOHUK. Ha cxeme 9 nokasaH crekrp
3ByKa coab CKpUnkHu. [losioxkeHnue ka0 JUHHH (cTOJI6MKA) yKasblBaeT
onpeleieHHYI0 YaCTOTy TaPMOHHKH, & BbICOTA JIHHHH NPONOPUHOHANbHA
aMIJHTYe COOTBETCTBYIOLLEN I'apPMOHHKH.
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Cxema 9. CrekTp 3BYKa C04b CKPHIKH

B cnekTpax TOHOB HH»KHHX PErHCTPOB MY3blKaJbHbIX HHCTPYMEHTOB
Moxker copepxkarbes oT 20 po 40 rapMOHHK, B TOHAX CpeILHHX pe-
THCTPOB — O0KOJI0 10 M BepXHHX perncTpoB 2—3 rapmonukn. Kak npasu-
JI0, aMIJIHTYAbl MEPBbIX TADMOHUK B HH2KHEM pDeructpe Majbi H 3TO BHO-
CHT OCJIOXXHEHHE B HaCTPOHKY.

Mbl paccMOTpesH MpOCThie M CJAOXKHble KoJeGaHWs, NpHYeM Takue,
KOTOpble, OJHaX<[bl BO3HHKHYB, MPOJOJIKAIOTCA CKOJb YrOAHO A0JTO.
B neficTBUTENBHOCTH KOJe6aHUS peajibHbIX HCTOYHHKOB MPOUCXOAAT C
YMEHbLUI€HHEM AMIIMTYAbl, €CAH KoJeGaHHsi cBoboauble. [losTomMy HaMm
NMPHILIOCh KOMeGaHHsi KAMEPTOHOB MO/JePKHBATL CMBIUKOM, A KoJeba-
HHA S3bIUKOB — MOTOKOM BO3AYXa, H, CTPOrO rOBOpPSA, TakHe KoseGaHHusi
He ABASMHCH CBOGOJAHBIMH, TAK KaK MPHUIJIOCH KOMIIEHCHPOBATH TOTEPH
SHEPTHHM C MOMOIIbIO BHewHel chibl. OfHako ecaun Gbl He GblI0 MOTEpb
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SHEepPrHuM [pH KoJeGaHHAX peasbHbix BHOPAaTOPOB, TO XapakTep Bcex
pPacCMOTPEHHbIX HAMH KoJleOaHHi, TOKa3aHHBIX HA PHMEPE KaMEePTOHOB,
TOUHO COOTBETCTBOBAJ Obl CBOGOAHBIM H He3aTyXalolUlHM KoJebaHHSAM

(KOTOpBIX, YBbI, B IpHpoAe He cyulecTByeT). FHaue roopsi, Gblix pac-
CMOTPEHbI HI€a/bHbI€ Cy4aH, a AJIsi TOT0, YTOObI HX MOXKHO GbII0 YBHALTD -
HA MPOCTHIX KOJIEGATENbHbIX CHCTEMAX B JEHCTBHTEJNbHOCTH, MOTPeGOBa- -
JIOCb HEKOTOpOE OTCTYIJIEHHE OT (POPMAJbHOTO ONpeAe/eH s CBOGOAHbIX |
Kose6aHuii. Tenepb yCTPAHUM 3TO OTCTYIJIEHHE, H NIOCJIE TOTO KAaK KaMmep-
TOH BO3GYIHM YAapoM MSIFKOTO MOJIOTOYKA, OCTaBHM €ro Kojebarbes .
6e3 noJABOAA BHeUIHEe#d CHABl AJ5 NoepKaHUus Koje6aHud. OTKJIOHEHHS
BHJIOK KaMepTOHa OT MOJIOXKEHHs -paBHOBecHsi GyLyT NPOMCXOAUTb BCE °

MeHbllie H MeHblle, T0KA COBCEM He Hcye3HYT. Takoe yMeHbllIeHHe aMIIH-
Tydbl KO/JeGaHHi BO BpeMeHW Ha3biBAeTCst 3aTyXaHHEM, a CaMH Ko-

Ae6aHus Ha3biBAIOTC CBOGOAHBMHU 3aTyXalwUIHMH Koaeba- .

HHAMBH.

Paccesinye MeXaHMYeCKOH 3HEPrHM (TaK HasbiBaeMasi AUCCHMALHA), |

yTOo cOOCTBEHHO H BbI3biBa€T 3aTyXaHHe€, NPOHCXOAHT H3-3a TOTO, 4TO

BCAKAS KOJEOJIOULasACs CHCTEMA, BO-NIEPBbIX, 1e(POPMHPYETCS, H Ha npe-
0JOJTIeHHe YNPYTMX CHJI B MaTepuaJje BAGpaTopa 3aTpauHBaeTCs 4acTh
SHEPTHH, BO-BTOPbIX, PACKAUMBAET CBOHM ONOPbI, H 3TO BbI3bIBAET MOTEPH
3HEPrHM Ha TPEHHE B ONOpax, B-TPETbHX, NMPeOJ0JeBaeT CONpPOTHBJICHHE
OKPYXKAIOIEero BO34yXa H, B-4eTBEPTHIX, PACXOAYET 3HEPrUI0 HA MEPEHOC
KOJe6GaTeNbHOrO [BHMKEHHSI B OKpY:XKamllee MPOCTPAHCTBO, TO €CThb HA
H3JyueHHe.

CoBpeMeHHblEe CPeACTBa (PU3HUECKOTO IKCMEPHMEHTa [03BOJSIOT
3amMcaTh 3aTyXalollue Kojie6aHust BUGpaTopa My3blKaJbHOIO HHCTPYMEH-
ta. Camoii MpoCTO 3anHChI0 OKa3biBaeTCs ONAThb-TAKH KPHBAsI 3aTyXalo-
wHx Kone6aHHil KamepToHa, usoGparkeHHass Ha cxeme 10.

LA N
~
\\
~
«~
/[\\\\ 7 —~
— o
< T —
T e—— —
——t
”’—
””
-
P
~
g
/

Cxema 10. 3atyxaouiue konebGaHus

DTa KpuBasi — He CHHYCOM/ia, He FapMOHHYECKoe KoJe6aHHe, H MOXKHO
JIHIID ¢ OOJbILUOH HATAXKOH CUHTATb €€ CHHYCOHJaJ/bHbIM KoJsiebaHueM,

aMIIMTyla KoToporo y6biBaet co Bpemenem. Ha cxeme 10 no BepLIKHAM |
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CHHYCOH A NpOBEAEHA KpHBasi, Ha3biBaemas SKCHOHQHTOﬁ, OHa Kak 0wl No-
Ka3biBaeTr, UTO YMEHbUICHHC AMIIJTUTYAbl TPOUCXOAHUT MO 3KCMOHEHHAJb-
HOMY 3aKOHy: e~ *, a camo KosleGaHHe IPOMCXOIHT 110 3aKOHY CHHyca:
A Sin ot. Torna 3aryxamoluee Ko/jeGaHHe MOXHO NpPEACTaBHTb (oOp-
MYJIOH:

y=Ae—cq ot (6)

B KOTOpPO# TpebyeT paciinpOBKH TOJbKO MHOXHUTedb e—ot. 31ech € —
OCHOBaHHE HaTypaJbHbIX Jorapudmos, paBHoe 2,718, a koapduuueHT o
HasblBaeTcsl KO3 P bpuuuenToM 3artyxaHus Koaebauus. Ou xa-
PaKTepH3yeT YMEHbLIEHHE aMIIHTYAbl KoJeGaHHi 32 €[IHHHILY BPEMEHH H
06paTHO MPONOPLHOHA/NEH BPEMEHH, B TEUEHHE KOTOPOr0o aMILIHTyIAa
y6niBaer B ¢ (= 3) pa3. Eciin a maJio, To y6biBaHHE aMNJIHTY bl TPOHCXO-
AMT MejJieHHO. 3aTtyxaloliee KoJebaHHe MOXKHO XapaKTepPH30BaTb ellle
OJHHM NapaMeTpoM: JIOrapU(PMHUUECKHM JeKpPeMEeHTOM KoJeGaHus,
KOTOPBbIA MOJIyyaeTcsl, ec/H B3SITh HaTypaJibHbIA JIOrapH(pM OTHOIIEHHS
ABYX COCEIHHX aMIIUTY: A
n

prawey tt— 7
8= In g aT. (7)

IlekpemMeHT KoJieGaHHA XapaKTepH3yeT yMeHbLIEHHEe aMILIMTYIbl 3a
OIUH nepHoi H 06paTHO NMPOMNOPUHOHAJNEH YHCAY KoJeGaHHH, MO HCTe-
YEHHH KOTOPBIX aMILIMTYAa cnajaer B € pa3. Ilpuenem npumep. Xopo-
wni kamepron umeer 8 = 1/10 000. Do 3HAUMT, YTO aMIJIUTYAa Kose6a-
HMH yMEeHbIUIHTCA B e pa3 uepe3 10 000 koJeGaHuil.

Hacto nasi xapakTepHCTHKH BHGpaTOpoB ynoTpefasieTcsa elle Takas
Be/JIMUHHA, KAK JOOPOTHOCTb:

X
C=3

Kotopasi Tem GoJblue, yeM J0Jblle JIHTEJbHOCTb CBOGOAHBIX 3aTyXalo-
KX KkosebGanuit BuOparopa. Ects u Apyro# cMbIc/ NOHSATHS JOGPOTHOCTH:
OHa MOKa3blBaeT, BO CKOJbKO pa3 yBeJHUHBaeTCsl aMIJIUTyAa BHOpa-
Topa B MOMEHT pDe30HaHCA IO CPaBHEHHI0 € AMIJIMTYAOH rporuba
BUOpaTopa NMpH CTATHYECKOM IPHJIOMKEHHH CHJIbI TOH e caMoOH BeJiH-
YHHBI.

Hob6poTHOCTb, AekpeMeHT H KO3(pHUUUEHT 3aTyXaHHS — 3TO TaKHe
napaMeTpel, KOTODble ONpPEAeJAIOT 3aTyXaHue (B IIHPOKOM CMbic/e)
Ko/ieGaTe/IbHBIX cucTeM. TakuM 06pasom, Mbl paCCMOTPEJIH TPH OCHOBHBIX
dbakropa, kKoTOpble ONMpefesioT cBOGOAHBIE KOJeGAHHS BHOPATOPOB MY-
3bIKaJbHbIX HHCTPYMEHTOB,— MacCa, YIPYTrOCThb H 3aTyXaHHeE.
OTH XapaKTeDPHCTHKH MOTYT H3MEHSITbC B NpPOLECCe HACTPOMKH, OHH
ONpeeNAIOT «AHHAMHUYECKYI0 HHAMBHAYaJbHOCTb» BubGpaTopa. Cobcer-
BEHHO [OBOPS, IPOLLECC HACTPOHKU OCYILLECTBJISIETCH U3MEHEHHEM KAKOTO-
7160 U3 3THX (PAKTOPOB (HJH AaKe CyMMbl (PAaKTOPOB): MacChl W yNpy-
TOCTH TNpH HACTPOWHKE, Hanpumep, s13blUKa, YIPYrOCTH H 3aTyXaHHUS MpH
HacTPOHKe CTPYHBI U T. 4. To UK MHOE COoYeTaHHE MX MO3BoJAET obecne-
YMBaTb HYXKHYIO 4acToTy BHOGpartopa.
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2. BoiHyXJ€eHHbIE KOI€GAHHSI HCTOUHHKOB 3BYKA
B MY3bIKAJbHbIX HHCTPYMEHTAX

Bo MHOTHX My3blKa/bHbIX MHCTPYMEHTax A/s NpHBeJEHUS B Kosie6Ga-
Te/JbHOE /IBHXKEHHe BHGPATOPA HCMOJB3YeTCsl BHEWHsIA cHiia. [IpH sToMm
BHOpaTop coBepluaeT BLIHYKAEHHbBI € KOJe6aHHUS. Ilpumep BbIHY-
XKACHHBIX KOJIeGAHUH — [BUMKEHHE S3bIUKA MOA JAeHCTBHEM BO3/1YUIHOTO
NOTOKa, KosieGaHHst cTon6a BO3ayXxa B Tpy6e, COBEpILAIOUHECS B pe3y.b-
TaTe NepHONHYECKHX TOJYKOB BO3/AYyXa CO CTOPOHbI MYHAUITYKAa, HAKO-
Hell, KojeGaHHsl N€KM B CTPYHHbIX MHCTPYMEHTaX MOJ BO3AeHCTBHEM
BHOpauni cTpyH. Ha BblHYXAeHHBle KOneGaHHsi OKA3bBAIOT BAMSIHHE
B OCHOBHOM /1Ba ()aKTOpa: AHHAMHYeCKasi HHIHWBHIYadbHOCTb CHCTEMbI,
3aBHCslLAA, KaK ObUIO YCTAHOBJIEHO Bbillle, OT MacChi, YOPYrOCTH 1
3aTyXaHHsl, H XapaKTep BHELIHEro BO3AEHCTBUSA — YACTOTa, aMILINTYAA H
H3MEHECHHE UX BO BPEMEHH y BbIHYXAaowe# cuabl. Mmeorcst ase npuu-
LHIHATbHbIE BO3MOXHOCTH 3aCTABHTh BHOPATOp KoMeBATbCS: MOABOAHTh
K HEMY BHELIHIO TNEePHOJHYECKYIO CHJIY, H TOTAAa 4acToTa Kojae6aHuil
Bubpatopa Gyler onpemesNATbCl YacTOTOH KOJAeGaHHI BBIHYXAAIOLIeH
CHJIBI, WJIH XK€ BHELIHAA CHJa GyaeT coO6ulaTh BUGPATOPY TOJBKO 3Hep-
THIO, He #ABJASCL cama [epHOAHYECKOH. Bu6patop B 3TOM nociegnem
Crydae Bo3Oyxaercst Ha COGCTBEHHOM UacTOTe, TOM YacToTe, ¢ KOTOpPOH
OH KoJe6aJjcsi 66l CBOGOAHO.

PaccmoTpum npexie Bcero BbiHy:KAeHHblEe Kose6auusi, BO36yx jae-
Mble rapmMoHHuecko#l BHewHeH cumoid. Hac npexiae Bcero UHTEpecyer
BOMPOC, UTO NMPOUCXOIHT C NPOCTOH KoJeGaTeabHOH CHCTEMOH, KOrja Ha
Hee BO3IEUCTBYeT nepuoauyeckasn cHiaa? KakdMH OCOGEHHOCTSIMH Oynet
Xapakrepu3oBaThCA [IBHXKXEeHHe cpasy xKe mnocJnae NpHJIO2KEHHUA CHUJIbI H
hajee B TeueHHe MocJelylollero spemenH? Hurepec npeacrasiasier u
BONIPOC 3aBHCHUMOCTH KOJ€GAHUE OT YaCTOThl BHIHYXKAAMOIIEH CHJBL.

B Haua/bHblii MOMEHT NPHJOKEHHS BHELIHEH CHJIbI OTKJOHEHHE paBHO
HYJI0, H 3aTeM KojebaresabHaa cucTeMa GyneT Bce 6oJibllle W GOAbIe
packauuBaTbCcsd (cM. cxemy 11).

y

Cxema 11. Boinykaenuble Kone6auus
| — nepuonnyeckas BHEILHSAS CHJA;
2 — coGCTBeHHbIE 3aTyXaloliHe KojeGaHus Bubparopa;
3 — BbIHYX/eHHble KOMeGauusi BUSpaTopa
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Kak npaBuJio, 1BH2KEHHE TPOHUCXOLHT MO CA0KHOMY 3aKOHY H MOXKET
paccMaTpHBAaTbCsl KaK pe3yJbTaT CJAOXKEHHA IBYX KoJjebaTelbHbIX IBH-
KeHHH: COOCTBEHHbIX 3aTYXAOLIHX KoeGaHHH H NepHOJHYECKHX Koseba-
Huil BHelnHed cujbl. Hepe3 HekoTOpoe BpeMsi COGCTBEHHble KOJeHaHHUS
3aTYXHYT H YCTaHOBATCSA KoJieGaHHA C NOCTOAHHOH aMIWIWTY L0H, Mpouecc
HApACTAHHUS aMIUIMTY bl nipekpaTHTca. Takum o6pa3oM, NpesKie ueM Ko-
JeOanusl yCTAHOBATCA, MPOUCXOIHT NMPOLECC Packayku cucrembl. Jlannas
yacTh MpolUecca Ha3blBaeTcsl NPOIEeCcCOM YCTAaHOBJCHHS KOJIeGaHUH HJIH B
oflleM cayyae — NME€pPEXOLHbB M NPOLECCOM,3a KOTOPBIM clelyeT
mpoLecc CTAUHOHAapPHBIX (WIH YCTAHOBHUBIIHXCHA) KoJeba-
HHH.

Bpewmsi HapacTranus Kojie6aHuH OT HyJS O HEKOTOPOro CTALlHOHAPHOTO
3HAUEHHS Ha3bIBAETCS BPEeMEeHEeM YCTaHOBJEHHA KojeGaHHH H
o6o3HauyaeTcs OyKBaMH .. Xapakrep MepexoiHOro npoilecca oKa3blBaeT
BAMsIHHE Ha TeMOD 3ByKa, TOUHO TaK K€ KakK CMEKTD BJHAET HA OKPACKy
3BYyKa.

OnHa U3 XapaKTepUCTHK MEPEeXOAHOTo mpouecca — Bpems yCcTaHoBJe-
HUg  Kose6aHuél. Ecau packauka KoJeOaHUH MPOHCXOAHUT OTHOCH-
TeJAbHO OBICTPO, Kak, HaMpUMep, NpH YAape MOJOTKa (QOpTEnHaHo HO
CTPYHE, TO TAKOH MpoLecc HapacTaHua Kosie6aHHH Ha3blBAOT K € CTKOH
aTakoM, IPH OTHOCHTE/BbHO MeAJIEHHOM HapacTaHHH KoJleGaHHi, HaTIpH-
Mep, y TapMOHHOrO s13bluKa — MSAITKOH aTax o#. Bpemsa ycranosse-
HHA KoJsieGaHHH B [IepBOM CJydae COCTABJAAET COThlE JOJIM CEKYH/Bl, BO
BTOPOM — jecsiTble. KOHeuHO, Ha CayX 4eJOBeK He B COCTOAHHH OUEHHTD,
3@ CKOJIbKO COTbIX CEKYHA YCTAHOBHJOChL KoJieGaHue, HO TeMOp 3BYyKa
3aMETHO M3MEeHsIeTCsl B 3aBHCHMOCTH OT ObLICTPOTHl HapacTaHHsl KoJe-
GaHui.

YcranoBuBLiMecst KoneGaHusi He 3aBUCAT OT TOTO, KAKMM nyTem Bubpa-
TOp 6bl IpUBeeH B ABUKeHHe. Ho OCHOBHbIE MapaMeTpbl BbIHY XK I€HHOTO
KoJieGaHusl — 4acToTa, AMIUIUTYA U (a3a 3aBHCAT OT YACTOThl H AMIJIH-
TYAbl BHIHYXKAAIOLEH CHJIBl H OT Macchl, YIPYrocTH ¥ 3aTyXxaHusi BUGpa-
TOpa MY3bIKaJbHOIO HHCTPYMEHTA.

BakHyio poJib Hrpaer cooTHOLIeHHe cOOCTBEHHOH YacToThl BUGparopa
M 4ACTOTHI BbIHYXKAaIOWEH CHJibl. AMIIMTYa CTALHOHAPHbIX KoJeOaHH#
MaJjia, ecJiM 4acTOTa BbIHYXKAawllel CHibl MHOTO GoJiblie HiH, Ha060poT,
MHOT'O MEHbile 4acTOThl COGCTBEeHHBIX KoJebaHuil. Hckilouenke cocras-
JsieT cayyal paBeHCTBA 3THX UacTOT. B 3TOM ciyuae npoHcxoauT peskoe
HapacTaHHe AMILJIMTY /bl BBIHYXI€HHBIX KONeGaHHuH, TO ecTb HabJo1aeTcs
siBjleHMe pe30HaHca. EciM HAaCTPOMTb TOUHO B YHHCOH CTPYHbl ABYX
CKPHIIOK M BO36YIUTh KaKylo-HOO CTPYHY Ha OAHOM CKPHIKE CMbIYKOM,
TO Ha JPYrof CKPHUIKe OJHOMMEHHAs! CTPYHA HE3aMEJIUTE/bHO NPHAET B
KoJie6aTesibHOE IBHXKEHHE, 1eMOHCTPUPYs pe3doHaHc. [loabem nemngepa
OJIHOrO XOpa CTPYH GOPTENHAHO H YAap APYroro Xopa CTPYH MOJOTOYKOM
OKTaBOil H¥XKe BhI3BIBAIOT 3ByUaHHe — PE30HAHC COOTBETCTBYIOLIWX rap-
MOHHK MEpPBOTrO Xopa.

TunuuHble 3aBHCHMOCTH AMILIMTY/Abl BbIHYXKJIEHHBIX KOJeGaHuH OT
YaCTOThl BbIHYK/AIOILEH CHJIbl, Ha3blBaeMble P€30HAa HCHBIMH KD H-
BH M H, MOKa3aHbl Ha cxeme 12.
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Cxema 12. Pe3oHaHCHBIE KpHBbIE
A, — amnauryna BuGpatopa B MOMEHT pesoHakca; A ., — cTa-
THYECKHH Nporu6; 1 — ocTpblil pe3oHaHc; 2 — TyNno# pesoHaMc

3nech U306pakeHbl TPH passnuaioliuecs kpusbie. OHH COOTBETCTBYIOT
pas/aMyHOM BeJHUHHE AMIIHTYAbl B MOMEHT pe3OHaHCa H, CJeJOBaTe/b-
HO, PA3HO¥ CTeNEeHH 3aTyXaHHUH, KOTOPOE y PA3HBIX CTPYH HJH SI3bIYKOB
MOXeT ObITb HEeOJHHAaKOBbIM. UeM GoJblLIe 3aTyXxaHHe, TeM MeHblLUe aM-
IJIUTYAa, U Hao6opoT. Ho BAKsSIHUE 3TO CyLECTBEHHO B OCHOBHOM TOJIbKO
B6au3n obaactu pe3oHaHca f=f .

B mysblKa/bHBLIX HHCTPYMEHTAaX Mbl BCTpeuaemcsi ¢ BHOPaATOpaMH,
HMEIOIHMH KaK MaJjoe 3aTyXaHue, Tak H Gosbluioe. B mepsom cayuae
BHGPATOpP HACTPOEH TOJbKO HAa OJHY OCHOBHYIO YACTOTY H €€ TrapMOHH-
KH. DTO CTPYyHbl, A3BIUKH, IJIACTHHKH KCH/IO(OHa W T. 4. Bo Bropom
ciyyae BUGPATOP 0JKEH De3OHHPOBaTh GoJiee UJH MeHee PABHOMEPHO
BO BCeM JHMana3oHe YacTOT, H3Jy4YaeMbIX HHCTPYMEHTOM,— MPHMED
JAEeKH (hopTenHaHo, KOpnyca THTapbl H CKPHIKH H T. II.

B paccmotpenHoM npumepe BHeWHsisi cdAia 6Gblia B BHAE OTAEJb-
HOTO TapMOHHYECKOro KojebaHusl. B My3blKaJbHbBIX HHCTPYMEHTAX ualle
BHELUHSAS CHJIa CJO0XHA MO CBOEMY COCTaBY: Ha [IEKYy BO3JAEHCTBYyeT He-
CKOJIbKO KOJIeGaHHH (rapMOHHK) cTpyHbl. Kak B TakOM cilyuae MPOHCXO-
AAT KoseGaHusi IeKH Kak pesonartopa? Ecau neka Gyner HMeTb OCTpBIi
pesoHaHc B Kako#-nu60 (opmaHTHOH 06sacTH YaCTOT, TO OHa 6yler
XOpOUIO OT3bIBATbCSl TOJbKO Ha 3TH YACTOTbl, KOTODble JydYllie BCEro
H3JYy4aer, H 3HAUHTEJbHO XyXKe OYAYT H3yuaThbCsl JPYrHe 4acTOThl, KOTO-
pble He nonajaioT B o6aacTh pe3oHaHca. Beerna HexenaresbHbl OCTphie
pe3oHaHCHBIE NMHKH B JeKaX, M3-32 HHX BO3MOXKHO NOSIBJIEHHE TPYAHO-
YCTPaHHUMBIX NPH HACTpOHKe GHEHHH.

Paccmorpum cayuai, Koraa K BHGPATOpy MOABOJUTCS HE MEpHOAHYE-
CKast BHEIUHAA CHJA, a NOCTOsIHHASA CHJIa K BUGPATOpP BCE XKe cOoBeplilaer
Kosie6anus. ITo Takomy npuHIUny paGoTalOT, HANPHUMEP, CTPYHBI CMBIUKO-
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BbIX HHCTPYMEHTOB H A3bIUKH B SI3bIUKOBBIX HHCTpyMeHTaXx. [lokaxem Ha
npHUMepe CTPYHbI CKPHIIKH 3TOT HOBBIH KJiacc KosieGaHHH, HE TTOXOXKHH HH
Ha cBOOOAHbIE KOJieGaHKsA, HH Ha BbIHYXJAEHHble KoJeGaHHA Moj aelcT-
BHEM NEePHOAHYECKOH BHEIUUHEH CHJIBIL.

[Ipn BO3AEHCTBHH CMbIYKa Ha CTPYHY MEXAY BOJOCOM CMbIUKA H
CTPYHOH co31aeTc CHJAbHOE MecCTHoe jaBJieHue, goxoasiiee o 300
HbIOTOH (10 HBIOTOH — cuja, paBHas IpUMepHO | KHJOTrpamMM-cuje).
B pesy.ibraTe cOBMECTHOrO BO3J€HCTBHSI JABJIEHHS W NOBBIILIEHUS TeM-
nepaTypbl U3-3a TPEHHUA YaCTHLBL KaHH(OJH, HAXOASIIHECS HA BOJOCE H
nonajalouide MexKAy CTPYHOH H BOJOCOM CMblYKa, PACIVIaBJASIIOTCS H
OepexofT B MOJYXKHAKOe MAacTHUECKOe COCTOSIHHe. JIMMKOCTh YacTHIL
MOMEHTAaJ/IbHO YBEJHUHBACTCS, U HX CIOCOGHOCTD CAMNATHCS NOBBILIAETCS.
[TponcxonuT cnyaBsieHue yacTHli KAaHHGOJIU MeX 1y cOGOH H MeXIy CTpY-
HOH W BOJIOCOM CMbluKa. B MOMeHT BO3HHKHOBEHHS TaKOH CHafiKH ABH-
KYLIMACS BOJOC CMblUKA HAUMHAET TAHYTb 34 coboil crpyuy. Ilpu nanb-
HeHleM ABHXKEHHWH BCKODe HACTymaeT paBHOBECHE CHJ, YAEPKHBAIOLIMX
CTPYHY Ha CMblYKe, M CHJl OT HATAMEHHS CTPYHBI, IBITAKLIUXCA OTO-
pBaTb CTPYHY OT cMbiyKa. B 3TOT MOMEHT cTpyHa Bce elle yAepKH-
BAeTCs HA CMblUKe, TAK KaK 4aCTHIbI KAHH(OJH YCMeH OCThITh H 3aTBep-
IeTb, 06pPa30BaB NMPOYHYIO CHAHKy MeXJY BOJIOCOM CMBIYKa H CTPYHOH.
Hexoropoe BpeMs cnafika conpoTHBI/sieTcs pas3pbiBy, HO 3aT€M PacCTSIrTH-
BalOILMe YCHJ/IHS BO3PAcTalOT HACTOJNBKO, YTO CBSA3b CTPYHBI CO CMbIUKOM
paspyluaercs, 4aCTHUbLl KaHH(DOJH JOoMAaIOTCsT H OCBOGOKIE€HHAs] CTPyHA
CKaYKOM OTKJ/OHSIeTCH B NPOTHBOIOJOXKHYIC CTOPOHY, TA€ OHa BCKOpe
OCTaHaBJIHBaeTcsl U BHOBb CliENJseTcAd ¢ yacTHiLaMH KaHudoan. Bemu-
udHa OOPATHOrO X0/Ja CTPYHBI 3@BMCHT OT MAacChl H HATFAXKEHHSA CTPYHBI.
Cama ctpyHa, mo cyuecTBy, ynpasasier koaebanusamu. OnucaHubii npo-
liecc TIOBTOPSIeTCS] MHOTO pa3 B CEKYHAY, OKA ABHXKETCSl CMBIYOK. PUTM
KoJie6aiouleicsi CTPYHBI ONpejesisieT Xapakrep H NMOBTOPSEMOCTb NpoTe-
KaoWHX ABJeHHH. Ecan ABHKeHHE CMblYKA pPaBHOMEPHOE, [1aBJEHHE MO-
CTOSIHHOE, TO IIPOLeCChl CUEMJIeHHS] CTPYHbl CO CMBIYKOM CHHXPOHHBI C
NepHOAOM KoJieGaHHs CTPYHBI.

Kone6auusi CTpyHBI B 3TOM CJydae yKe He sIBJAIOTCA rapMOHUYECKHMH,
a cKopee MOXOXKH Ha 3yObsl NMUJbl no dopMe. AMniuTyna KoaeGaHHi
yCT@HABJHBAETC aBTOMATHUECKH Takasi, NPH KOTOPOH [IOTEpPH 3HEPTHH
KOMOEHCHPYIOTCH HOBBbIMHU MOCTYNJEHHSIMH SHEPTHH OT HCTOYHHKA MOCTO-
SIHHOH CHJIbl — CMBbIUKa.

Kinacc kosie6aHui, ONUCaHHbIX HA IPUMEPE CTPYHbl CKPUIIKH, OTJHYaeT-
¢l OT YyMXKe pa3oOpaHHbIX Bbillle OJHOH OCOGEHHOCTbIO — HAJHUHEM
06paTHOH cBsA3H. Takue MepHOJHUECKHE MNPOLECCH HAa3bIBAIOTCA
aBToKoJeO6arTebHb MHu. [Ipu cBoGonnbix KoeGaHHAX 3BYK co3lia-
eTcs oaHHM BuGpaTtopoMm. [1pH BEIHY K IeHHbIX Ko1leGaHHAX HYKHbl BUGpa-
TOp M NMepHOJHUYeCKasl BHELIHsIsT cHaa. ABTOKoseGaHHSl Ke CO3AAIOTCS:
BHOPAaTOPOM, HCTOUHHKOM TOCTOSIHHOW BHeEUIHEH cHJbl U Mpeobpas3oBare-
J€M 3HepTHH, OCYIIECTBJASIOUIHM 06paTHYIO CBSI3b MeX/1y BUGPAaTOPOM H
BHelUIHEH cuaod. B paccmorpeHHoM npumepe BHOGpATop — 3TO CTPYHA
CKPHITKH, HCTOUYHHK TMOCTOSTHHOH BHeIIHeH CHJIbl — CMBIYOK, npeobpaso-
BaTe/ib SHEPrHH — MEXaHH3M [EePEeMEeHHOrO TPEHHs, CO3JaBaeMblil C Mo-
Moibio KaHHdoJH. ABTOKONe6aHHS WHPOKO PacHpOCTPpaHEHbl B MY3bl-
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KaJIbHbIX HHCTPYMEHTAX, OHU JIeXKAT B OCHOBE 3BYKOOOPA30BaHHsI CMblU-
KOBbIX, SI3bIYKOBBIX H JIYXOBBIX MHCTPYMEHTOB.

Mbl 3aKOHYUJIH pa3Gop OCHOBHBIX KoJeOaTebHbX MPOLECCOB, KOTO-
pbieé MOI'YT NMPOHCXOAHTb B TPYIHE KNACCHYECKHX HHCTPYMEHTOB H KOTO-
pble HeOOGXOAMMbl AJ15T H3YUEHH s SIBJICHHH, MPOUCXOASILIMX NPH HACTPOHKE
3THX HHCTPYMEHTOB.

PacnpocTpaHeHHe 3BYKOBbIX BOJIH B [IOMEIUEHHH NPHBOAUT K BO3HHK-
HOBEHHIO CBOEOGPa3HOTO SIBJEHHS, KOTOPOE MOXKeT BO3[eHCTBOBAThH HA
BOCIIpHSITHE TEMOPA 3BYKa H CKa3blBATbCA HAa HACTPOHKe M HHTOHHPOBKE
My3biKaJabHOMO HHCTpyMeHTa. Peub uaer o caeaywowem. B tex uHCTpY-
MEHTAaX, KOTOPble MOTYT [1aBaThb HENPepblBHbIH W [JIMTEJbHbIA 3BYK
(13bIYKOBbIE, CMbIYKOBbIE, 1y XOBbI€ HHCTPYMEHTbI), IPH HIPE B HE OYEHb
60/bLIOM MOMEILEHHH BO3HHKAET ABJEHHE CTOSIUMX BOJIH. OHO BO3HHKAeET
TOrAa, KOrjaa 3BYKOBasi BOJHA MajaeT NepleHAHKYAAPDHO HA XOPOLO OT-
paXkawuy NOBEPXHOCTb — CTEHY, MOTOJIOK U T. A. OTpaxKeHHasi OT npe-
rpajbl BOJHA CTAHOBUTCA OOGPAaTHOH M CKJIaAbIBAeTCHA € Najapliled BOJ-
Ho#i. Daarojaps TOMy 4TO yacTtoTa KoJaeGaHHA BOJHb HE H3MeHSETCH
NpH OTPaXEHHH, BO3HMKAIOT YUYaCTKH, Tle AaBJEHHE BO3JyXa MaKCH-
MaJIbHO KaK B MpPSMOH BOJIHE, TAK U B OTPAXKEHHOM, M YUuaCTKH, Iae, Ha-
TIPOTHB, pa3peXeHHA B BOJHAX COBNAAAIOT H Jal0T MHHHMAaJ/ibHOE MeCT-
HOe JaBjeHHe. MOXHO TOBOPMTb TaKXe O TOM, 4YTO B TeX Mecrax,
rae KoJjebGaHusi JaBJeHHs MaKcHMaJjbHbl, BO3HHKAIOT MYYHOCTH KoJeba-
HHUH, a TaM, rae KoseGaHusl JaBjeHHA MHHHMaJbHbl,— Yy3Jbl KoJNeGaHuH.
Crosiude BOJIHbI B IOMEUEHHH MOTYT CHJbHO M3MEHHUTb JeHCTBHTE/IbHYIO
KapTHHY 3BYKOBbIX BOJIH, TAK KaK Ha HEKOTOPbIX 4aCTOTAX NMPOMCXOAHT
pe3koe ycuiaeHHe KosebaHHH, 3BYK CTAHOBHTCS 3HAUWUTEJNBHO TpOMUe.
B 06blUHbIX YCJAOBUSAX CTOSIUHE BOJIHBl HE TaK CHJIbHO NMPOSBJAAITCA, 10-
CKOJIbKY MY3blKaJbHble 3BYKH HEIpPepbIBHO H3MEHSIIOTCS N0 MHTEHCHBHO-
CTH M MO YacTOTe U 3TO 3aTPyAHSeT 60pa30BaHHE CTOSYMX BOJIH.

OHAKO MOXKHO TpojJesaTb MNPOCTEHLIHH 3KCIEPHMEHT, KOTOpbIA ne-
MOHCTPHPYeT sIBJIEHHE CTOSIUMX BOJH M HX Bo3jelctue Ha cayx. Hamo
MpPOCTO CNeTb B BAaHHOH KOMHaTe, npuyeM ocobbiM o6paszom. Bosbmem
rOJIOCOM CaMblil HH3KHE TOH, KOTOPbIAi HaM AOCTYMeH (MOXKHO IPOCTO
«MbluaTh»), M Gygem nocreneHHo ero nosbiwiath. [loguumas BbicoTy
TOHOB, Mbl HEMEJIeHHO OGHAPYKUM, UTO OT/JeJbHble TOHA 3ByUaT rpomue
ocTaJ/bHbIX, 3aCTaB/ssl BAHHYIO KOMHATY Kak 6bl ryaeTb. Ecan nocae ne-
pepblBa Mbl TOUHO MO BbICOTE BOCNPOH3BELEM OJHH U3 TAKHX TOHOB, TO MO-
MellieHHe MOMEHTaJbHO I'POMKO OT30BETCH.

Takum 06pasom, rolocoM ynaercsl BbISIBHTb HECKOJbKO PE30HAHCHBIX
TOHOB KOMHATbl, KOTOPbHE€ YCHJIUBAIOTCH HMMEHHO IO IPHYMHE BO3HUK-
HOBEHHS CTOSIYMX BOJIH HA Ompe/eneHHbIX yacToTax. KcraT, anagoruy-
Hblil 3G dEKT MOKHO OIULYTHTb, €CH I'YAeTh («MbluaTb»), NOBblLIAS Bbl-
COTY TroJioca, HO BCJAYUIMBATbCA H OTM€YaTb YCHJAEHHE 3ByyaH#Hsl OT-
J€JbHbIX TOHOB B CBOell COOCTBEHHOH roJloBe (MacKe — [0 BblpaXKeHHI0
MeBLOB). Y AHBHTEJbHO TO, UTO MOXeT OOHAPYXKHTCA, YTO OAHH U3 Pe30-
HUPYIOIMX B BalleH rojioBe TOHOB CJYYaHHO COBlAjaeT ¢ TOHOM Ka-
MepToHa no BbicoTe. Bor Bam u Bceraa npu ce6e 10BOJbHO TOYHBIH
3TaJIOH BbICOTbI HACTPOUKHU! ET0 HA10 TONBKO 3allOMHHTb B DALY HECKOJIb-
KHX JIPYTHX pe30HAHCOB.
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CBo6oaHble KoJeOaHWA B TBEPAbIX TeAaxX MO CYLLECTBY TaKXKe MNMpea-
CTaBJAAIT cOB0H uepeqoBaHHe Y3J0B M NYYHOCTEH, T. €. CTOSIUUE BOJIHBL
IIpH BBIHYXKAEHHBIX KOJeOaHUSIX W aBTOKOJeGaHMSIX B TBEPIbIX H raso-
06pa3HbIX Tefax 06Pas3yIOTCs CTOSIUHE BOJIHbI C MOCTOSTHHOH aMIVIHTY/I0H,
ec/IM TOJbKO BBIHYXKJalollasi CHaa AeHCTBYeT J0CTaTOYHO A0JTOe Bpems
M ¢ HEM3MEHHOH yacToTol. BecnoMHuM KoseGaHHs CTPYHbI, BO36YyX1aeMOH
cMbluKOM. Takum 06pas3oM, NPH HACTPOHKe MY3bIKajibHbIX HCTOYHHKOB
3BYKOB KOJ1€6aHUsl BO cex 6e3 HCKAYeHHs BHOpaTopax COMPOBOKAA-
10Tcsi 06pa3oBaHHeM CTOSYMX BOJIH.

3. NeMeHThl MY3blKaJbHOH FPaMOTHI

Be3 My3bKAJbHOH IPaMOTbl HACTPOHIUHUKY NPAKTHUECKH TPYAHO 0GO¥-
THch. [lpexae ueM HacTpaWBaTh TOH, HEOGXOAMMO 3HATb, KaK OH 060-
3HAuYaeTCs, B KAKOH MOCJAEeJ0BATENbHOCTH LOJIKHBI 6paThcsd HHTEPBAJLL,
TOHOBAsi BEJHYHHA 3THX HHTEDPBAJOB, KaKHe HHTEpBa/bl U aKKOPAbi
MOKHO HCHOJb30BATH /S HACTPOHKU U T. 4.

My3biKagbHbil 3BYK, 0603HauaeMbil Ha NMHCbME HOTOH, MMeeT ofnpe-
feneHHble PU3HUECKHE XapAKTEPHCTHKH, KOTOPbie PUCY LLH CAMOMY KOJIe-
6aTeNbHOMY IBHKEHHIO: HHTEHCHBHOCTb, 4acTOTA, CIEKTP H BpeMsi. JTH
XapaKTePHCTHKH He 3aBHCAT OT 4eJOBeKa, HHa4e FOBOPSi, OHU ABJAIOTCA
06BEKTHBHBIMH NapaMeTpamMH 3ByKa. B oT/IHuMe OT OOBeKTHBHBIX Xa-
DAKTEPUCTHUK, UEJOBEK OLEHHBAET 3BYK CYObeKTHBHBLIMH XapaKTEPHCTH-
KaMH{, SBJAIOIKMMHCS pE3yJbTaTOM CJAYXOBOTO BOCIPHATHA 3BYKa.
K HMM OTHOCATCA: TPOMKOCTb, BLICOTA4, TeMOGD H AJUTENbHOCTb. Ta-
KHM 06pa3oM, udeTbipe OOBEKTHBHBIE XaPAKTEPUCTHKH 3ByKa COINO-
CTaBJAITCA € ueTbipbMs CyGbeKTHBHbIMH. MOXHO cKa3atb, B MepBOM
NPUOAMKEHAH TPOMKOCTD OMPeesfeTcs HHTeHCHBHOCTBIO KoeGaHui, HX
aMILIMTY AOH, BBICOTA — YaCTOTOH KoJeGaHHH, TeMOp — CNeKTpoM H
Nepexo HBIMH IPOILECCaMH, a AJIHTeTbHOCT — BpeMeHeM KoJeGanuil. Ho
B KOHEUHOM HTOTe Kax/jas CyObeKTHBHAS XaPaKTEPUCTHKA 3ABUCUT OT
Bcex (DMU3HUECKHX XapaKTepHcTHK. Tak, rpOMKOCTb 3BYKAa 3aBHCHT He
TOJIBKO OT €r0 HHTEHCHBHOCTH, HO H OT 4aCTOThI U criekTpa 3Byka. Cy0bek-
THBHO BbLICOKOUACTOTHbIE 3BYKH OOJbIIOH HHTEHCHBHOCTH KaxyTcd
6oJee HH3KHMH, 4eM Te >Ke 3BYKH, HO MaJjoil MHTeHCHBHOCTH. TeMmOp
3BYKOB HHMJKHETO H CPEeJHEro PerucTPOB KaxkeTCs PasjH4HbIM JaxKe INpH
HeGOMBLIHX pa3JaHYHsX B ciekTpax. Ho nono6GHbie ke pas/ininsa B COCTaBe
rapMOHHK 3BYKOB BE€DXHEr0O PErMcTpa [OUTH HE MEHAIOT OKPACKY 3BYKa.
Bce 3TO J0MXKHO YYHTBIBATLCH B MY3bIKa/AbHOH MpPaKTHKe.

3BYKH UeJIOBEYECKOH peuH 3amuchiBalOTCsi OYKBAMH, HO MPH 3TOM HH-
Kakofi MH(OpPMAUHK O TPOMKOCTH, BbicOTe, TeMOpe HJH A/JIHTENbHOCTH
NPOH3HOCHMO# GYKBbi Mbl HE MOXKEM MOJY4HTH H3 TeKcTa. MysbiKasbHbli
3BYK /ISt CBOEIO ONpe/ie/ieHHs Tpe6GyeT YKa3aHHs Ha THCbMe XOTS Obl 1BYX
xapaktepucTuk. HanGosee omnpeseneHHO yKa3blBAIOTCS BbICOTA H OTHO-
CHTebHASl JJUTEJbHOCTb 3BYKa, MeHee KOHKPETHO YKa3blBaercs I'pOM-
'KOCTb, KOTOPasi OObIUHO OTHOCHTCSA K KaKOH-THOO YaCTH MY3bIKaABHOrO
NpoH3BeeHHs, a He K OTAeJbHOH HOoTe. TeMOp HOTbI BOOGLLE HHKAK He
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0003HayaeTcs, ec/4 He CYUTaTb, UTO OGBIUHO MIPOH3BEJEHHe MpejHa3Ha-
YEHO IJIA OIpele/IeHHOr0 My3blKaJbHOro HHcTpymenta. Ho Tak kak
OJIHY H Ty K€ MEJIOJHIO MOXHO C yCNeXOM HCIOJHHTb Ha Pa3HbIX HHCTPY-
MEHTaX, HMEIOLHX pas3JHYHbId TeMbp, TO QakKTHYECKH H mogo0HOe KOC-
BeHHOe o6o3HaueHHe HHuero He paaer. O603HaueHne TemMGpa HE HMeEeT
CMbICJIA TAKXKe H [IOTOMY, 4TO MojAaBJsiiolilee 601bUIHHCTBO HHCTPYMEHTOB
He TO3BOJIAIOT NPOH3BOJBHO MEHATb TeMOp 6e3 H3MeHeHHS TPOMKOCTH
3ByKa. McKMoueHne COCTABMSIOT Te SI3bIUKOBHIE HHCTPYMEHTbI, KOTOpPbIe
cHabKeHbl PErUCTPaMH, H B HOTAaX MHOrAA yKa3blBaeTcsl TpeOyIOLIHHCSH
peructp. To ke MOXKHO cKa3aTb U 06 OpraHe U 3JEKTPOHHBIX HHCTPY-
MeHTax, 06/ajamllnX BO3MOXKHOCTAMU H3MeHeHUA Tem6Gpa. Cka3aHHOe
HE OTHOCHTCS, KOHEYHO, K aHcaMb/1IM HHCTDYME@HTOB, B KOTOPbIX OKpackKa
3BYKa CO3J4eTCsl COBMECTHBIM 3BYuYaHHeM TpPyNI HHCTPYMEHTOB.

B mys3nike ucnosnbdyercs go 80— 100 3BykoB. Ha s06oMm #HCTpyMeHTe
MOXKHO MOCJIe0BATeJbHO HAXXUMATh KJAABUILIH WJIM KHOMKH, Jajbl, HIH
6paTb cocelHHe MO3HIHH NagbleB (Ha cKpunke). Eciu He mponyckartb
HH OJHOTO TOHA, TO Mbl MOJYYHUM MOCJAEAOBATENbHOCTb BOCXOAALLHX
HJIH HHUCXOASIIUHX 3BYKOB, TaK Ha3blBaeMblii MY3BIKaJbHbI 3BYKO-
pan. Ilpy 310M HeTpyJaHO 3aMeTHTb, UTO OT/e/bHbIE 3BYKH NOBTOPSIIOTCS
No BbicOTe, KaK Obl C/AMBAIOTCA B OJHO 3ByuyaHue yepe3 omnpeneseHHOe
YHCJIO TOHOB. TakHe pery/sipHO NOBTOPSAIOLIMECH MPOMEKYTKH MEXIY
COBMNAJAlIIKMMH TOHAMH HAa3bIBAIOTCSl OKTaBaMHu. JnanasoH My3bl-
KaJIbHOTO HHCTPYMEHTA PHHATO CUUTATH IO YHCJAY OKTAB HJIH 10 LIHPHHE
HHT€PBaja ME)KAY CaMblM HH3KHM H CaMbiM BBHICOKMM 3BYKaMH HHCTPY-
MeHTa.

Has cpaBHeHus AaniM JHANA30H B OKTaBAX HEKOTOPBIX HHCTDYMEH-
TOB! (popTenuaHo 7'/4, apta 6! /2, BHOJIOHYeJb 4—4"/3, AyxoBble HHCTPY-
MeHTbl 2'/5—3'/s, uenoseueckuii rosnoc 2'/s.

Jfuanason cumdonnyeckoro OpKecTpa OKouo 8'/4 okraB. ¥Yxo uejso-
BEKa BOCMPHHUMA®T AHANA30H OKOJO0 10'/, okras.

B kKaXaOH OKTaBe HMeEETCA CeMb 3BYKOB, COOTBETCTBYIOUIHX OCHOB-
HbIM CTyNeHAM: do, pe, MU, Pa, coAb, A5, CU. ITH CTYNCHH 3aMIHCHIBAIOTCA
Ha NHCbMe 3HAaKaMH, HasblBaeMbIMH HoTamH. MHorga B My3sblKaJbHOIl
4KYyCTHKE TEePMHH <«HOTa» HCHOJb3YyeTcsd 1js 0603HAYeHHSI CJOXKHOTrO
MY3bIKaJbHOTO 3BYKA, B OTJHUYHE OT MPOCTOTO 3BYKA — TOHA, COOTBETCT-
BYIOLLIErO NPOCTOMY rapMOHHYeCKOMY KoJe6anuio. B koHTekcTe 06biu-
HO JIErKO pPasjJHYHMTb, KOTJa MU B KAKOM 3HAY€HUH yMOTpeGJIeH 3TOT
TEPMHH.

Bricota TOHOB o603HayaeTcs mpH MX 3alHCH HAa CHCTEME H3 5 Ju-
HeeK, Ha3blBaeMOH HOTOHocueM. YeM Bolllle 3amHcaHa HOTA, TEM BbIIIE
3ByuyaHHe — GoJblie yacToTa. [1aTH JuHeek o6blYHO He XBaTaeT, H TOrAa
NOJIb3YIOTCSl 100aBOUYHBIMH JIHHEHKAMH, Bblile HJM HHXKEe HOTOHOCLA.
Jnsi HHCTPYMEHTOB C OOJIbILIMM 3BYKOPSIAOM HMCHOJb3YIOTCS [BA HOTO-
Hocua, a 4To6bl 6bl10 MOHATHO, B KAKOM perucTpe 3alncaHa HOTa, B Ha-
yaJie HOTHOIO CTaHa NpOCTaBJAAETCA KJIOY.

CKpHIHUHBIA KJIOU OnpejessieT MOJOXKEeHUe Ha HOTOHOCIE HOThl COAb
nepBoi OKTaBbl, a GacoBblH kialou $a — nosoxkeHHe HOTH ¢ha Majo#
okTaBbl. OT 3THX KJIOUEBBIX HOT HAaXOAATCA H BCE OCTaJbHble CTYINEeHH
(cM. HOTHBIA nmpumep 1).
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Pacnoaokenne 0CHOBHBIX CTyncHell Ha HOTOHOCUC B Maaof M IEPBOA OKTaBAaX

Tak Kak HOT B OKTaBe JBeHaUaTh, & OCHOBHbLIX CTYNEHEH ceMb, TO OC-
TaJibHble HOTbl, Ha3blBaeMble IPOU3BOJHLIMH, HaXONATCA NYTEM NOBbLL-
HIEHUS WJH MOHHXKEHHST OCHOBHBIX HOT C MOMOLLbIO 3HAKOB aJbTeDAalHH.
OcHOBHbIE 3HAKHU a/ibTepalUH: 1He3 (# ) — TOBbIilIaeT HOTY HA IIOJITOHA,
6eMosib (p) — MOHHIXKAET HOTY Ha MOJITOHA H Gekap (b ) — OTMeHseT
neHcTBHe nue3a W 6eMoJs.

Kako#l unteppasa paseH noJytoHy? [ToJiyToH — 5TO HaHMeHbLIEE pac-
crosiHue (no BbicoTe), Mexkay nByMsi 3BykamH. Ha ¢oprenuano nosyroH
MOXeT ObITb B3ST MexK1y 6e/odl ¥ uepHOH KJaBHIUEH WJIU MEXIY ABYMS
coceHUMH OesbiMd KJaBHUIAMH, MeKAY KOTOPbIMH HET YePHOH KJaBHIIH.
JBa noaytoHa cocTaBasioT uedbll ToH. Ha CTpYHHOM HHCTpyMeHTE ¢
JajaMH TMOJYTOH Gepercsi Ha COCEAHHX Jajax.

BykBeHHBle WM cioroBble 0003HAUEHHSI OCHOBHBIX H MPOM3BOAHBIX
3BYKOB AHAJOTHYHBI AJ51 pa3HbiX okTaB. CyluecTBYeT TOJbKO HEKOTOpas
pasHdUa B HANHCAHHH HA3BaHHA 3BYKOB B 3aBHCHMOCTH OT OKTaBHI.
OKTaBbl MMEIOT CJelYIOLIHe Ha3BaHHSl CHU3Y BBEpX: CYOKOHTDOKTAaBa,
KOHTpPOKTaBa, Go/blIasi OKTaBa, MaJasi OKTaBa, neppasi, BTopasl, TpeThbs,
yeTBepTas H MNsTasi OKTaBbl. MOXHO MOJb30BAThCH BMECTO CJAOTOBOH
CHCTeMbl Ha3BaHHSA 3BYKOB — 0O, pe, MU W T. d.— COOTBETCTBYIOIEH
6ykBeHHOMW cHcTeMOH: ¢, d, e, |, g, a, h*. Torna 6ykBennoe o603HauyeHue
TOHA B pa3JHUYHBLIX OKTaBax MNpPUMET BHA (Ha NpuUMepe TOHA 44 — a):
Az, Ay, A, a,a',d? a® a*. B sTom npumepe 0603HaYeHUE @' COOTBETCTBYET
TOHY Af MepBOH OKTaBbl, umewlnemy uactory 440 I'm.

Kakum o6pa3zom 0603HAYaOTCHa [MJHTEJbHOCTH HOT? 3a OCHOBHYIO
CIHHHUILY H3MEPEHH TIPHHATA LieJas HOTa, AAdAl1asacs yeTbipe cuera. Kax-
IbIf cueT MOXKeT GbITh PaBeH CeKYHIE, HO MOKeT HeCKOJbLKO OTIHUaThbCS
oT Hee. B My3bike Ba)kHa OTHOCHTE/bHAs JAJUTEIbHOCTb HOT, a He abco-
motHas. Kaxkpas nocsenyoiasi mo AJHTETHHOCTH HOTA BABOE KOpoue
npeasiaymeli. Hota, mo ANHTENBHOCTH BBO€ MeHbINAd UEJOH, Ha3hl-
BaeTCsl MOJIOBHHHOH HOTOH. HoTa, mo mjuTesbHOCTH BABOe MeHbilas
TNOJIOBHHHOM, Ha3blBaeTCH UeTBEPTHOH HOTOH U/IU YeTBepPThIO, OHA B YeThl-
pe pasa Kopoue uesod HoThl. HakoHel, HOTbl B MOJIOBHHY YeTBEPTH H B
YEeTBEPTb YETBEPTH HA3bIBAKOTCSH, COOTBETCTBEHHO, BOCBMOH H HIeCTHa Al a-

* B HOTHOH cucTeMe AHIVIHH H AMEPHKH MOXHO BCTPeTHTb 0603HaueHHe b AJs cu H h
oA cH-Gemonb, B EBpone 6ykeoit & npuusto oB6o3HauaTh HOTY CuU u OykBOH b — cu-
bemoan.
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TOd. Bce 3T HOTBI MMeOT oco6oe HallHCaHHE, 3JEMEHTAMH KOTOPOro
AIBAAIOTCA OBaJ, 3aUe€pHEHHbIH MJIH He3auyepHeHHbIH, WTHMb, (JaaXKoK
(XBOCTHK) . 3HAKH MOJYaHHS — May3bl COOTBETCTBYIOT MO IJHTEIbHOCTH
HoTam. Ha HOTHOM mpuMepe 2 naHbl 0GO3HAYEHHs] HOT M May3 Pas/Muy-
HOW aauTesibHOCTH. Ha3BaHusa nmays Takke COOTBETCTBYIOT Ha3BaHHSM
HOT ONpeacNeHHOH MJIHTEeJNbHOCTH.

o RN N
»

! /
BOCbMaf b

\J’
v\ K\ \

wecTHaaunarasa ﬁ

% = E ; ¥

uenan NOJNOBHHA HETBEPTH BOCBMAas ulecTHaAKaTan

=

—un—h

JAAHTEABHOCTL HOT H nays

B My3biKa/bHOM NPOHM3BEJEHHH CYLLECTBYET OINpe/eJeHHass 3aKOHO-
MEPHOCTb yAapHbIX W 6€3ylapHbIX 3BYKOB (WJIH 10JeH), TOYHO TaK Xe,
KakK B CTHXOTBOPEHHH y1apHble H HeyJapHble CJIOrH yepeayloTcs B onpe/ie-
JIECHHOH [10C/IE10BATENbHOCTH. Y 1apHbie 3BYKH OGbIYHO CBSI3aHbl CO CYETOM
«pas», HeyaapHble — ¢ JIObIM ApYrHM cueroM. OmnpejesieHHAs MocJe-
AOBATENBHOCTb YAapHbIX H HEY1aPHbIX 3BYKOB, MOBTOPSIOIMXCS B MYy3bi-
KaJbHOM TMPOHM3BEJAEHHH, Ha3blBaeTcsi MeTpoM. YacTb My3bIKaJbHOTO
MPOH3BEICHHA, 3aK/NIOUYEHHAA MeXAY YAapHbIMH HOJSAMH, Ha3biBaeTCs
TakToM. B 0gHOM TakTe MoXeT GbiTb, HANpPUMEP, OJHA CHJbLHAA A0/ H
ABe caabbix. TG TaKT TpexaoabHoro Metpa. Eciu uepeayorcs cuibHas u
ciabast 1044, TO TAKT — ABYXAOJbHOTO MeTpa. 3a €AHHHLY CUETA MOIYT
OBbITb IPUHATHI CJIEAYIOLLIHE JOJH: YETBEPTD, NIOJOBHHHAA H Bocbmasi. O6o-
3Ha4yeHHe pa3Mmepa TakKTa B BHJE JPOOH MOKa3blBaeT AOJIO, BEIGPAHHYIO
3a €IMHHLY cueTa (OHA CTOMT B 3HAMEHATEJIe), H YHCJO J0JeH B TaKTe
(B uncaunrese). Hanbonee pacnpocrpaHensl pasmepsl: 2/4, */4, */4, */s,
®/s M T. 1.

OxnuM M3 cyllecTBEHHBbIX MOHATHH MY3bIKAJbHOH TpaMOThl ABAAETCS
MOHsITHE HHTEpBaJa. B My3bike MMeIOT €710 He C OTJeJbHbIMH, He CBSA3aH-
HBIMH M€y COGOH 3BYKaMH, a CO 3ByKaMH, HaXOASHMHUCS B ONpeeIeH-
HOM COOTHOILEHHH APYF € APYrOM, H /ISl HACTPOMKHM BarKHAa HMEHHO 3Ta
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B3aMMOCBSI3b 3BYKOB. [IBa 3ByKa MOTYT HAXOAMTbCH Ha OGOJibllieM WJH
MEeHbLIEM PACCTOSIHHH APYr OT APYra, TO €CTb MEeXKJLY HHMH MOXKeET ObiTbh
pasJMYHBIH HHTEPBAJ.

My3bika/bHbIfl MHTEPBaJd -— 3TO COYeTaHHe [BYX 3BYKOB, B3fIThbIX
OAHOBPEMEHHO WJH focaei0BaTeabHo. [IpH 04HOBpEMEHHOM HCMOJIHEHHH
3BYKOB — HHTEpBaJ/ rapMOHHYECKHH, NIPHU MOC/€10BATEJIbHOM —- MeJIOLH-
yeckHii. 3ByKd B raPMOHHUECKOM HHTEpBaJie HMEIOT PA3JIHUHbIA XapaKTep
110 CBOGH OKpAaCKe: OHH MOTYT C/IMBAThCS, 3By4aTh CNIOKOUHO H, HAO6OPOT,
J1aBaTh HECMIOKOHHOE, HECOTIACHOE 3ByUaHue. B nepBoM ciayuae HHTepBaJ
Ha3bIBAIOT KOHCOHAHCOM, BO BTOPOM — AHCCOHAHCOM. ITO
apeBHHe noustusi. Tak, H3BeCTHO cTapoe onpeaenenne EBkinna, He ycra-
pesuiee ¥ B HallH JHH: <<KOHCOHaHC €CTbh CMe€lleHHe ABYX TOHOB, Bbl-
COKOr0 M HH3KOro. JlHCCOHAHC, HAMPOTHB, €CTb HeCnoCOOHOCTb ABYX

TOHOB CMelaTbCsl, OTUEro OHM HA CJAYX NMPOU3BOASAT rpy60e BIriedartJe-
HHE».

ITouemMy »Ke OJHM ABOE3BYUMs KOHCOHAHCBI, a JAPYrH€ AMCCOHAHCHI?
[epman TesbMrosibll YCTAHOBHJ, UTO CT€lNE€Hb KOHCOHAHTHOCTH CBf3aHa
C COOTHOLIEHHEM YacCTOT 3BYKOB HHTepBaJa. Uem npoiile 3TO OTHOLIEHHE,
TeM 6oJiblie CTeNeHnb KOHCOHaHCa, U HaoGopoT. Camoe MPOCTOE OTHOLIE-
wue 1:1. Takoil MHTepBas Ha3biBaeTCsl MPUMOH WM yHHcOHOM. [lanee
2:1 — okTaBa, 3:2 — kBuHTa, 4:3 — KBapta, 5:4 — 6oJbluasi TepuUUA H
6:5 — maJas Tepuusi. DTO Bce KOHCOHUPYIOLIHEe HHTepBaabl. OTHOIIEHHE
9:8 umeer GoJabliasi cekyHaa H 16:15 — manas cekynaa — AMCCOHH-
pylouine uHTepBaJbl. HernocpeacTBeHHas e MpHYHHA AHCCOHAHCA —
HaJIHUHe SIPKO BbipaKeHHbIX GueHuil onpeaeneHHol yactotsl. [1o Teqbm-
roJblly HauGosiee HENPHUSITHBIMH FBJAIOTCA [1BOE3BYYHsi (MJH BooGLIe
MHOFO3BYYHST), B KOTOPbIX NPHCYTCTBYIOT OHEeHHs OKOJO 33 B CeKyHIY.
[luana3oH GHeHMil, BLI3LIBAIOLIMX JHCCOHAHC, JIEXHT B npejaenax ot 20
10 60 GueHHU B CeK.

CaMmbli IHCCOHHPYIOIHH MHTEPBaJ B MY3blKaJbHOM 3ByKOpsile —
majasi CeKyHaa B NepBOH OKTaBe, falollas Kak pa3 HauGoJee He-
NpUATHOE KoJuuecTBO Ouenuit. Hanpumep, mnoacudTaeM Ouennst B
MaJao# CeKyHe aa' — an-Oue3': 466, 16 — 440 = 26, 16 Guenuil B cex.
1o Kak pas 6A43KO K o6jacT OGMeHMH, npuiaiolled HHTepBajaM Ha-
H6OJIbLIYIO CTeNeRb AHCCOHAHTHOCTH. Tak KaK OHeHHsl 06pasyloTcs Mex-
Ay pasJHUYHbIMH rapMOHHKAaMH, TO BJHsIHME HX HA XapakTep 3BY4YaHHS
6yjler 3aBMCeTb OT HEPrHH FaPMOHHMK, AKX OHEeHHs, ronajawiine
WJK HEe MONAaalollHe B 30HY AHCCOHaHca. B 3Byke MOTYT GbiTh, Hanpumep,
n Guenusi, pasHbie 33 B CEKyHAY, HO €C/H OHH cJabbl, TO OHH MPOCTO He
O6yayT 3aMeTHHl Ha CJayX.

Kak MOXXHO onpee uTb UHTepBaa? B My3bike CYLIECTBYIOT ABE Mepbl
HHTEPBAJIOB: CTyNeHeBast BeJHUYHHA HHTEPBAJIOB H TOHOBAs (H/H NOJYTO-
HOBasi) BeJMUHHA HHTepBaJOB. B mepBOM ciyyae HHTEpBAJ ONpeaessieTcs
YHCJOM OCHOBHbIX CTyMeHel OT OJHOro ToHa A0 Apyroro. Bo Bropom cay-
yae — YUCJIOM TOHOB HJlH NoJyTOHOB. CTyneHeBasi H IIOJIYTOHOBAS LIHPH-
Ha HHTepBaJoB jaHa B Tabauue Huxe. Ilpuuem B TaGauie He NaHbl
3HrapMOHHUECKHEe Ha3BaHHS HHTEPBAJOB, TO €CTb TeX HHTEPBAJOB, KOTO-
pble MMEKT OAHY M Ty K€ TOHOBYIO BEJMUHHY, HO Has3biBalOTCH NO-
pasHoMy. |

49



upruHa HHTEepBaANOB

[oayTronoBasi Beqauuuna

Haspanue uuTepBasa Ne ctynenn HHTEpBAa
Ilpuma (yHHuCOH) I 0
Manas cekynna 11 1
Bonbwas cekyuga 11 2
Manas tepuuns 11 3
Bosbwasa Tepuus 111 4
Yucras kBapra v 5
YBenuuennass kBapra v 6
Uucras KBUHTA A% 7
Masnas cekcra VI 8
Bosblias cekcTa VI 9
Manas centuma VII 10
BoJbluas centuMa VII 11
OxraBa VIII 12
Hona (cekyHpza yepes OKTaBy) IX 13 u 14
JeuuMa (Tepuus uepes oKTaBy) X 151 16
Yugeuuma (KBapra uepes OKTaBy) X1 17 u 18
Jlyoseunma (KBHHTa uepe3 OKTaBy) XII 19
Tepungeunma (cekcra uepes OKTaBy) XII 20 u 21
Kpapraeunma (centuma yepe3 okraBy) XIV 22 u 23
Keunraeuuma (ABoHHasi okraBa) XV 24

Hacrpofimnky Heo6X0a4MO 3HATh, UTO HHTEPBaJbLL MOTYT OHITH 06pa-
wensl. OOpallleHHeM HHTEPBAJOB Ha3blBAETCSl IEPEHECeHHe HHIKHEero
3BYKa Ha OKTaBy BBePX WJIH BEDXHEro 3ByKa Ha OKTaBy BHH3. HHrep-
BaJl H ero ofpauleHne B CyMMe COCTaBJAIOT OKTaBy. Tak Kak IpH mepe-
HEeCEHHH HHXKHEro TOHA Ha OKTaBY BBEPX €ro 4acToTa yABaWBaercs,
TO YABAaWBAHWEM MEHBLILEr0 UMCJA MOJYUHUM OTHOLIEHHS] O6pallleHHBIX
HHTepBaJ0B. OCHOBHbIE OOpAlCHH HHTEPBAJIOB, HAXOAALIME IpaKTHUe-
CKOe [PHUMEHEHHe [IPH HACTpOHKe, CJelYIollHe:

ViHTepBan Coornoiuenue OGpaiuenne CoorHowenne
p 4acToT HHTEPBaa 4acToT
IpuMa (yHHCOH) 1:1 OxTaBa 2:1
Manasa Ttepuus 5:6 Bosabas
cekcTa 5:3
Bonbwas Tepuus 4:5 Maaas
e ceKcra 8:5
KBapra 3:4 Ksunra 3:2
Ksunra 2:3 Ksapra 4:3
Oxkrasa 1:2 Yuucon 1:1

ITosnakoMHMCA ¢ OpraHu3allHell Moc/AeI0BaTeNbHOCTH MY3bIKaJdbHbIX
3BYKOB B ramme. ['amma — 3Bykopsij B npejesnax okrasbl. CyllecTByOT
raMMbl Pa3JH4YHbIX BHAOB, XapaKTep KOTOPHIX 3aBUCHT OT NOCJAE10BaTeNb-
HOCTH TOHOB H MNOJYTOHOB. [locienoBaTe/IbHOCTh OCHOBHBIX CTyMeHei,
B KOTOPYIO BXOAHT C€Mb 3BYKOB, COCTaBJISIeT NHATOHHYECKYI0 TaMMy.
HHTepBansl 37Ol ramMmbl: TOH, TOH, NOJYTOH, TOH, TOH, TOH, MOJIYTOH.
Ecnn nocnenoBaresbHOCTh 3BYKOB COCTaBJSieT psA H3 NOJYTOHOB, TO
raMMma xpomaTHuyeckasi.
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KcraTH, HeOGXOLHMO OTMETHTb, BO H30€)XXaHHe MyTaHHUbl, YTO Ha3Ba-
HHE <TOH» B MY3bIKaJbHOH rpamMoTe CJYXKHT MEpoH AJs ONpejesieHUs
BEJIMUMHbLI HHTEPBAJa, PABHOTO CyMME /ABYX MOJYTOHOB, B TC BPEMs Kak
B MYy3biKa/lbHOH aKyCTHKE «TOH» — MPOCTO€ rapMOHHUYECKOE KoJebaHue,
3BYK OMpeneJeHHOH BbICOTHI.

B My3bIKaJbHOM MPOW3BENEHHH NOAGOP 3BYKOB He SIBJSETCH CaAydaH-
HbIM, 2 MOJYHHEH ONpeeJeHHOH CHCTeME, B KOTOPOH 3BYKH Kak Okl rpyi-
NUPYIOTCSl BOKPYT OHOTO YCTOHYMBOIC 3BYKA, uallle BCTPEYAIOLLETOCH.
Ha 3TOoM ycTOHYHBOM 3BYKE MPOH3BELEHHE HEPEAKO HAUMHAETCS] H KOH-
yaeTcsi, Ha HEeM CTPOHMTCA COOTBeTCTBYIOWAsi ramma. OpraHu3aumus
My3blKa/bHbIX 3BYKOB BOKPYF YCTOMYHBOrO HJIH ONOPHOrO 3BYKA Ha3bl-
paetcsi 1a oM. ONOPHbIA 3BYK /1214 HOCHT HA3BAHHE TOHHKU. JTO Neppas
cTyneHb ramMmbl. MiMeloT Ha3BaHHe TakXkKe OCTAJbHbIE CTYMEHH:

l-s cTyneHp — TOHHKA, TOHHYECKas MpHMa;

2-1 » — HHCXOASILUHH BBOJIHBIA 3BYK;

3-9 » — MeJIHaHTa, TOHHUECKAsl TePIHS;
4-5 » — cyGaoMHHAHTA;

5-11 » — JOMHHAHTA, TOHHUYECKAs KBHHTA;
6-a » — cybmeaHaHTa,

7-1 » — BOCXOJSILHH BBOAHBIH 3BYK.

T 1aBHBIMH CTYMEHSAMHU J1a/a ABAAIOTCSA TOHHKA, CYyONOMHHAHTA H A0OMH-
HaHTa, HA HHX CTPOATCH OCHOBHbLIE AKKOpPAbI. AKKOpLL — 3TO cou4yeTaHue
Tpex U GoJjiee 3ByKOB. BaKHbIM aKKOpPIOM SIBJISIeTCS TPE3BYUHE: MAKOP-
HOe Tpe3ByuHe, COCTOsilee M3 GOMbLWIOH M MajOH TepPLUHH, H MHHOpHOE
Tpe3ByuHe, COCTOsIllee H3 Majoi u Goabwo# Tepuuit. Ecain B akkopre
3BYK — TOHMKA, TO TaKO# aKKOPA Ha3biBaeTcsi OCHOBHbIM. AKKOpPA
MoxeT ObiTb o6palieHHbIM. B nepBoM o6pallleHHH BHH3Y aKKOpJa HaXo-
JUTCS MeJAMaHTa WJH TOHHYeCKas TepLHsA, Toraja akkoph HOCHT Ha3BaHHE
cekctakkopaa. Bo Bropom o6pauieHHH BHH3Y HAXOAHTCA YK€ JOMHHAHTA
HJIH TOHHYECKAas KBHHTA, H TOr1a aKKOpJ Ha3blBaeTCcsl KBAPTCEKCTAKKOP-
goM. OcHOBHOM akkopi M ero o6pauleHHsi MOKasaHbl B HOTHOM MpH-
mepe 3

3

ﬁ-. = = —

Axxopa K ero o6pawenns

B kauecTBe TOHMKH MOXeT GbiTb B3AT JMI000# 3BYK M3 MY3blKaJbHOTO
3ByKopsiaa. AGCO/TIOTHAA BbICOTA TOHHKH OMpejessieT TOHANbHOCTD Jala,
BLICOTY BCEX €ro OCTajbHBIX 3BYKOB. TOHAJbHOCTb 3TO H €CTb BbICOTA
nana. HanGosiee pacnpocTpaHeHHble Jaibl — Maxop H MHHOpP. B ramme
Ma)KOPHOro Jaja 4epeioBaHHe TOHOB H IOJYTOHOB CJEAyiollee: TOH,
TOH, MONYTOH, TOH, TOH, TOH, NMOJYTOH. B ramve MHHOPHOTO Jlafia: TOH,
MOJIYTOH, TOH, TOH, OJAYTOH, TOH, TOH. Ko/H4€CTBO MHHOPHbBIX H MaXop-
HBLIX TAMM OJHHAKOBO: CeMb JHE3HBbIX, CEMb 6eMOJIbHbIX M 0A4Ha (e3 3Ha-
KOB, TO €CTb NATHAAUATh TaMM. Ma KopHble H MHHOpPHbIE FaMMbl ¢ OHHA-
KOBBIM KOJHUYECTBOM KJIOUEBLIX 3HAKOB HA3bIBAIOTCS Napasje/lbHbIMH.
ToOHHKA Ma)KOPHOH TaMMbl Bblllleé TOHHKM MHHODHOH ramMmbl Ha MaJfylo
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TepuHio. MaxkopHas ¥ MHHODHAsi raMMbl, MOCTPOEHHblE Ha O6LIel TO-
HHUKe, HAa3bIBalOTCA OJHOUMEHHBLIMH.

TonanbHoCcTH MOTYT 6biTh PaCnoJIOXKEHbI MO KBHHTAM H KBapTam. Takasa
CHCTeMa MOCTPOEHHS TOHAIbHOCTEH NapaJ/ilesbHbIX MajXKOPHbBIX H MUHOP-
HbIX I'aMM Ha3bIBA€TCS KBHHTO-KBAPTOBBIM KpyroMm. (MoskeT GObITb MO-
CTPOEHHE TOJIbKO MO KBHHTAM, CO3/Jalolliee KBHHTOBBIH Kpyr.) Jra cucre-
Ma cxeMaTH4YeCKH H300pa)kena B BHJE 3aMKHYTOTO KPyra, B KOTOPOM
CHapyxH 00603Ha4€Hbl MaXKOPHbIE TaMMbl, @ BHYTPH KPyra — MHHOpPHbIe
raMmbl (cM. cxemy 13).

Cxema 13. KBHHTO-KBapTOBHIH Kpyr ramm

Haxoneu, My3bikaHTy H HacTPOHIIHKY B CBOeH LesiTeJbHOCTH MPHXO-
JAHTCA CTaJKHBATbCA C JHHAMHKOH 3BYYaHUA HHCTPYMEHTOB, C AHHAMH-
UYECKHMMH OTTE€HKAMH 3BYKOB. B TabuiMue HUXKe CONOCTABJEHBl OCHOBHbIE
CTYNE€HH TPOMKOCTH C YDPOBHEM TPOMKOCTH B (hOHaX.

YpoBeHb rpOMKOCTH,

O6osnauenne  Haspauue cTyneu Xapakrepuctuka bon
ppp piano-pianissimo peiedbHO : THXO 40—50
pp pianissimo OUeHb THXO 50--60
p piano THXO 60—70
mp mezzo-piano YMEPEHHO THXO 70—80
mf mezzo-forte YMEPEHHO I'POMKO 80—90
forte IPOMKO 90—100
ff fortissimo OUEeHb TPOMKO 100—110
fff forte-fortissimo npefebHO I'POMKO 110—120

Oco6eHHOCTD LIKaJ/bl AMHAMHUECKHX OTTEHKOB 3aKJI0UaeTCs B TOM, UTO
Kaxkaas mocjefyiouias CTyneHb B /Ba pa3a rpoMue Npeiblayliled, 4To
PaBHOCH/IBHO INPHPAILEHHIO YDOBHAA FPOMKOCTH Ha 10 don. dunamu-
YECKHE OTTEHKH SIBJSIIOTCSH OTHOCHTENbHBIMH, U fortissimo TpyGbl, HanpH-
Mep, rpoMye fortissimo ckpunku, Ho THiue fortissimo opkecTpa. 3aech HeT
aGCoNIOTHBIX (PUKCHPOBAHHBIX ypoBHe#. [1peaeJibl, B KOTOPbIX HAXOAATCS
OJHH H T€ K€ CTYIIeHH IllKaJ/bl AHHAMHYECKHX OTTEHKOB, COCTAaBJSIOT
TaK HasbiBaeMylo 30Hy AWHaMmHueckoro cayxa H. A. Tap6ysosa [8].



IH. AKYCTHYUECKHE OCHOBbI HACTPOHKH
MY3bIKAJIbHbIX AHCTPYMEHTOB

1. My3bikaJbHble CTPOH COBPEMEHHOI
eBpOneicKoil My3biKH

[Top HacTpOMKOH NOHHMANOT YCTAHOBJIEHHE BBICOTHOIO COIJIACOBAHHS
MeX1y TOHAMH MY3blKa/bHOrO HHCTPYMEHTA.

Llesib HacTpO#KH — noJydyernHe JHGO YHCTO HACTPOEHHBIX MHTEPBAJIOB
(uucThIfl cTPO#), NMGO MHTEPBAJOB C OMPEeJe/]EHHOH PAcCTPORKOH (Ha-
npHMep, paBHOMEPHO-TEMIIEPHPOBAHHBIA CTPOH).

XoTsi mpakrHueckas HacTpPOHKa BO MHOTHMX CJAyyasX H HE AOCTHraeT
HI€aJbHOrO KadecTBa, 60/1blIOH TOUHOCTH YCTAHOBKH HHTEPBAJIOB, MOX-
HO YCTAHOBHTb T€ OCHOBHbi€ NPHHUMIIbLI, HA KOTOpbIX OHa Gaszupyercs.
TH NPUHUHKIBL OTHOCHTENBHO MPOCTH H ¢ HAYYHOH TOYKH 3peHHSA Ge3ym-
peuHbl.

TeopeTHUeCKH HOCTATOUHO [1POCTO NOACUHTATH YACTOThI JMIOGOT0 MY3bl-
Ka/JbHOrO 3BYKOpsiid, €CAH ONHPAaTbCA Ha KaKyl-JIH00 3apaHee MpeirH-
CAHHYIO CXeMy.

[Tpex e Bcero HEOOXOAUMO YCTAHOBHTb HCXO/HYIO 4acTOTy, TaK CKa-
3aTh, TOUKY OTCYETA, TO €CTh HeOOXOAHMO 32/1aTh ONpe/leseHHOe YUHCI0BOE
3HAUEHHEe YACTOTHl AJA KAKOro-ju60o BbiGpaHHOro ToHa. OGbIUHO TaKUM
TOHOM SIBJISIETCS AA NMEPBOH OKTaBbI.

[To yacToTe BHIGPAHHOrO OTIIPABHOTO TOHA ONpee/sioT YacTOThl BCEX
JAPYrHX TOHOB OKTaBbl, KOTOPbIE J0JIKHbI COOTBETCTBOBATL CTPOIO HHCTDY-
MeHTa. YKaxeM 3[0eCh, UTO B YHCTOM CTPO€ HacCTPAHBAIOTCH TaKHe HMH-
CTPYMEHTbI, KAK CKPHNKA, apda, HEKOTOpble BHbl FapPMOHHi; B PdBHO-
MEPHO-TEMIIEPHPOBAHHOM CTPO€ — KJIABHUIHbIE, f3bIYKOBbIE HHCTPY-
MEHTBI.

KakuMm xe 06pa3oM MOXXHO ONpeleNHTb COOTHOIIEHHS 4acTOT TOHOB
B 000HX CTpOsiX?

He6oablIoi 3KCKYpPE B MCTOPMIO MOMOXET HaMm Jyuile pa3obparbes
B 3TOM Bonpoce [4].

JlpeBHei1ine 3BYKOPAAbl y I'PEKOB ObLTH MOCTPOEHbl Ha OCHOBE KBHH-
TOBBIX H OKTABHbIX XOJ40B, AJ1sl MOJYyUYeHHs] HHTE€PBAJIOB OKTABbL H KBHHTHI
JOCTATOYHO GBLIO H3MEHHTb IJIHHY CTPYHbl B ONpejeJeHHOH MPONOPLHH
{oktaBa — '/9 AMMHBL CTPYHbI, KBapTa —°/4 U KBHHTa — °/3). Tak Kak
4acTOTHl 3BYKOB O6PATHO MPOMOPLHOHAJBHB AJMHAM 3BYYallHX 4acTel
CTPYH, TO /st JApeBHEHIIero 3ByKopsijaa, MoJoKEeHHOro, No MpeAaHuio, B
OCHOBY HacTpoiiku apdul Opdest, NoAyUHM PSIL HHTEPBAJIbHBIX K03 dH-
LMEHTOB A5 HAXOXAEHHS 4acTOT MO 4YacTOTe OCHOBHOro ToHa (d0),
ko3 puLKEeHT KOoToporo pasen l:

53



1 4/3 3/2 21
do  ¢a coaw do
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KBapTa KBUHTa

& 4 {

— t
KBHHTAa KBapTa

e
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OKTaBa

OCHOBHLIX MHTEPBAJOB 3/eCh [1Ba — KBHHTA H okraBa. KBapra (¢a)
TEOPeTHYEeCKH MOXKeT GbiTb MOJIyyeHa, e€C/IM B3ATb KBHHTY OT OCHOBHOTO
TOHA BHH3, @ NOJYYEHHbIl 3BYK MEPEHECTH HAa OKTaBy BBEPX. 3BYKOBbI-
COTHBbIE HMHTEpBAaJbl CK/IaAbIBAIOTCS M BBIUHTAIOTCH, HPH 3TOM HX HHTEp-
BaJbHble KO3(M(}HIHEHTbl YMHOXAIOTCA [APYT Ha JApyra HJAH AEJNATCA.
Hanpumep, kBapra--KBHHTa=OKTaBa COOTBETCTBYeT */5- /=2

[Tonb3ysicb OCHOBHbIMH HMHTEpBaJaMH — KBHHTOH M OKTaBOH, MOXHO
pacuUIHpHTL MoJiyueHHbIH 3ByKopsin. Ecam or ToHa 3Bykopsaa coas ¢
MHTEPBaJbHbIM COOTHOLIEHHeM °/o clleslaTh XOL Ha KBHUHTY BBepX, a OT
ToHa ¢pa (*/3) — XON Ha KBHHTY BHM3, TO MOCJE NepPeHoca 060HX HOBBIX
TOHOB B IIpejiesibl OKTaBbl MOJYUHM:

1 9/8 4/3 3/2 16/9 2
do pe pa conb cu-6emons do"

B 3TOoM 3ByKOpsiAe npejacTaB/eHbl HHTEpPBaJbl: NpPHMa, CEKYHAa, KBap-
Ta, KBHHTA, MaJjas centuma, okrasa. [locneayiolde xoabl MO KBUHTaM
[AIOT BO3MOXKHOCTb MOJNYUYHTb GOJIBLIYIO TEPUHIO H 6OJIBIIYIO CeKCTY. DTOT
CTpoit 6bl1 u3BecTeH ¢uaocodam wxoawl [Iudparopa (V—VI BB. 10 H. 3.)
¥ OblJl LeJJMKOM NOCTPOeH MO KBMHTOBBIM XO4aM.

HMcnoab3yeM A5 HaX0XKAEHHSE 4acTOTEl TOHOB NHdaroposa cTpost oba
€ro OCHOBHBIX Tpe6GOBaHHA — 4YHCThle KBHHTHL 3:2 (1,5:1) ¥ uHcTbIe OKTa-
Bbl 2:1, B35iB MOcJeA0BaTENbHO OT CAMOHW HH3KOH HOTHI JIA2 JBEHAAUATb
KBHHTOBHIX XOJIOB H CEMb OKTaBHBIX X0j10B BBepx. Iloayunm: Jis; —
27,5, Mu, — 41,25; Cu, — 61,87; Pa-dues — 92,81; do-duez — 139,22;
conv-dues — 208,83; pe-dues' — 313,24; aa-dues' — 469,86; ¢pa’® —
704,79; 0o® — 1057,19; coas® — 1585,79; pe* — 2378,68; 11" — 3568,02
['m. 3aeck Mbl noc/ie10BaTENbHO YMHOXK AN UCXOAHYI0 yacroty 27,5 ' Ha
KBHHTOBOe OTHOLIeHHe |,5. OKTaBHBIA psil MOCTPOUM NMPOCTbIM YIBOEHHEM
Toit Xe uactorhl: Jss — 27.5; JIa, — 55; JIa — 110; aa — 220; aa' —
440; a5 — 880; aa® — 1760; an* — 3520 Tu.

Mbl npuuie K TOMY, uUTO npaBH/Ja NHQArcpoBa CTPOSA BHYTPEHHE
MPOTHBOPEUHBBI — JLISl UAaCTOThI OJHOFO H TOTO XK€ TOHA A" MOJYUHJIH
JBa pasHblX 3HaueHHs: 3568 u 3520 I'u, To ecTb cTpPOH He 3aMKHYJCH
H 10CJIe HaXO0XKJAEeHHUS YacTOT BCeX JBeHallaTH TOHOB pa3HUlla AOCTHIIA
48 T'u. Hafizem yacToTy TOHA 44 MEepPBOH OKTaBbl, pa3ie/uB 3TH 4HC/A
Ha 8, nmosyuum coorBercTBeHHO 446 W 440 ['u. Pasuuna B 6 I'u, orne-
CeHHasl K 10J10Ce 4acToT LeJoro ToHa, paBHas sjaech 50,8 ', cocTaBuT
HECKO/IbKO MeHee ' /s TOHA. DTy BENHYHHY PACX0KALHHUS CTPOS HAZBIBAIOT
nmucparopeiickoit (nau nudaroposoit) kKommoi. Hannune koMMBl BegeT K
akyctiueckomy HepocraTky. Henocratkom nudaroposa crposi siBasieTcs
HeGsaro3Byyue TepLUUd, KOTOpasA HMeeT CAHILKOM 60J1bl10e YHCA0 OHEeHHH
H He NMpHrojHa AJs noJjudoHHueckod mMysbiku. [lostomy B XVI Beke B
HUranuu 6b1 npenyioKeH YHCTBHIA CTPOH, OCHOBY KOTOPOTO COCTABJISIH,
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HApsiAy C YACTHIMH OKT2BAMH, KBUHTAMH M KBApTaMH, TAKXKe H YHCTbIE
60JIbIlIME TEPLUHMH C COOTHOWIEHHEM yacToT 5:4. MX 0COGEHHOCTh — COu-
HO€ 3By4YaHHE B TApMOHHUYECKHX HHTEpBaJax. Boabioi TEPUHUH NPHLUIJIOCH
XKEATh MOYTH MOJITOPBI THICSIUH JIET, NPeXkKae UeM MY3bIKAHTbl H TEOpPeTH-
YEeCKH M NPAKTHYECKH NPH3HAJNH €e KOHCOHHPYIOLIHM HHTepBaJOM. B unc-
TOM CTpPOe AMATOHWYECKAs raMMa MMeeT Takue MHTepBaJjbHble KO3 (H-
IIHeHTHI:

Maxop
npuMa cekyHjaa Tepuns KBApPTAa  KBHHTa ceKcra cenTHMa OKTaBa
i g 5 4 3 5 15 2
/s /4 /s /2 /a /s 1
do pe mu ¢$a coab AR cu do
MuHop
MaJsas MaJsias
Majas
CeKcTa cenTHMa
nmpAMa CeKyH1a Tepuus KBAapTa  KBHHTa . OKTaBa
4 9
1 /s /s e /e /s /s 2
do pe sU-Gemorb ¢a coab an-6emons  cu-6emond do

YKcThIH CTPO#, KaK H NH¢aropos, He 3aMKHYT, TAK KaK He HMeeT 3Hrap-
MOHMUECKM DaBHbIX 3ByKOB. B 3TOoM cTpoe, Hampumep, do-Gemoab He
coBnagaetr ¢ cu. HTepBanbl UHCTOrO CTPOS GOJible WU MeHblle OJHO-
HMEHHbIX MHTEPBAJOB NH(AropoBa CTPOSI MPUMEPHO Ha BEJNH4HHY '/10
TOHa, KOTOpas Ha3biBaeTcs AMAHMOBOH KOMMOH. Ec/iM CTPOHTb 3BYKOpS-
Abl OT KaJAOro HOBOTO TOHA B COOTBETCTBHH C NDHBEJEHHbIMH Bbllle
KO3 (HUMEHTAMU JIsT MaXKOPHOA H MHHODHOH ramm, TO KamIblH pa3
6yaeM MOJydaThb HHbIE YACTOTh! I TOHOB. DTO J€JAET HEBO3MOXKHbIM
MOAYJSILMH M3 OJZHOH TOHAJbHOCTH B JAPYIYIO M 3aTPyAHSET CO3laHHe
My3biKaJbHbIX HHCTPYMEHTOB C (DHKCHPOBAHHOH 4acToTol 3ByKoB. [Touc-
KH 3aMKHYTOTO CTpOSsi, AAIOIEr0 BO3MOMXKHOCTb MOAYJSALMH, [PHBENH K
NMOSIBJIEHHIO PaBHOMEPHO-TEMIEPHPOBAHHOrO CTPOst. 3apOXKAEHHE PABHO-
MepPHO-TEMIIEPUPOBAHHOTO CTPOS MOXKHO IIPOC/IEHTh B T1yGOKO# ApeBHO-
cru. Ewe rpeueckuii ¢pusnocod ApucrokceH, yueHHK ApucroTessi, npen-
noxun B 1V Beke 10 H. 3. 3ameHuTh cTpoil [Tudaropa neneHnem uucToi
KBapThl HA MSITh PAaBHbLIX MOJYTOHOB, KAK H B COBPEMEHHOM PAaBHOMEDHO-
TeMnepupoBaHHoM crpoe. [IpuHIMN JejeHHst OKTaBbl Ha JABEHaAUATb
paBHOMEPHBIX MOYTOHOB Obl1 1aH B pacuerax ¢usuka M. Mepcenna B
XVI Beke, HO €ro mpeaJsoKeHHe eile He BOCIHPUHHUMAJIOCh MY3blKAHTAMH
Toro Bpemenu. [loTpeGoBasioch Gosiee cra Jer, noka Anjapeac Bepk-
maiictep  ero yuenuk HMoranu Hefinrapar Teopetuuecku 0GOCHOBAJ/IH H
mpakTHYeCKH BBesaH, okoJo 1691 rona, aBeHaniUaTHCTYNEHHYIO paBHO-
MEpHYI0 TEMMepalHio, B KOTOPOH OCHOBHOH HHTEpBaJ — OKTaBa —
geauTcss Ha 12 OoAMHAKOBBIX HHTEPBAJOB, MOJYTOHOB, HMEMOUIMX HH-
TepBaJIbHLIH KO3 PHIUHEHT '

V9:1=1,05946309

PopoHauaJbHHKH PABHOMEPHOH TeMIepalMyu BBeIH HACTPOHKY KBHHT
¢ YMEHbIIEHHEM HMX LUHPHHbI [0 CPABHEHHIO C UMCTHIM HHTEPBAJOM Ha
/12 nubaropeiickoil KOMMEL, To ecTb Ha '/g,5+ '/12=="/102 ToHa. [TonsTHe
«TeMIepauusa» O3HadaeT BblpaBHHBAaHHE HHTEPBAJbHbIX COOTHOIIEHHH
MeX 1y CTYMeHSIMH 3BYKOBOH CHCTEeMbl.
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OTHOWeHHA YacTOT JBEHAALATH TOHOB B PaBHOMEPHO-TEMIIe PHPOBaH-
HOM CTpO€ MOXXHO MNPUGJIH3IUTEJIbHO BHIDA3HTL CJIeNYIOUHMH JApOOsIMH,
NOJIYYEHHbIMH ellle Fenbmronbuem U B nanbﬂenmeM HECKOJIBKO yTqueH-
HBIMHU [09] i s ), 19} 3 ¥s0s /a0 %950
442/295; 10 63, 37/22, 98/55, ]68/89, /1.

B ta6nuue 1 cpaBHMBAIOTCA HHTEPBAJbHbIE KO3(D(OHUIMEHTH! 15 NOJY-
UEHHs 4acTOT 3BYKOB UHCTOIO H PABHOMEPHO-TEMIIEPHPOBAHHOIO CTPOEB
MOCTPOEHHEM HHTEPBAJOB OT TOHA 00. Besnuuna uuTepBaios faHa Takxke
B LEeHTax™.

Kak BuaHO M3 Ta6muupl 1, NOAYTOH B YMCTOM CTpPOe B 3aBHCHMOCTH
OT €ro MoJIOXKeHHsI B OKTaBe HMeeT pa3Hylo BeJdHuUHHY. B paBHOMepHO-
TEMIIEPHPOBAHHOM CTPO€ BCE€ MOJYTOHBI DABHHI.

Tabauya 1

TemnepupoBaHHbI it

Yucroift cTpoit "
¢ p cTpoi

wubka B

Horw COOTHOLLIEHHE HHTED- cootHomenne | MHTEP* | nmpouentax
4acToT 323} 4acToT 32:1’_

do 1,00000 0 1,00000 0 0
o 1 BV VR
pe 1,12500 204 1,12246 200 0,25
e, e ] e w0
gl:z—&moxw i:ggggg 33(73 ] 1,25992 400 0.8
o Oues e o] 1,33484 500 0,11
b e LEE B e w1
coab 1,50000 702 1,49831 700 0,12
o Lo 3] s g0 199
28 1,66667 883 1,68179 900 0.91
Cudomors 180000 o1 178180 100 283
gé-6euonb } 185888 }(l)g 1.88775 1100 0.7
T o000 sy 200000 1200 00

C nomolubio HHTEPBAJbHBLIX KO3(P(PHUIHEHTOB BBLICYHTAHBI YaCTOThI
TOHOB MaJIOH OKTaBbl (4 TOHa), MepBoi M BTOPO# OKTaB (3 ToHA) paBHO-
MeDHO-TeMNEPUPOBAHHOIO CTPOSA AN IBYX 3TaJIOHOB 4actoThl 440 H
435 I'u, a ans cpaBHeHus B Tabauue 2 (cM. ¢. 57) gaHBl TaKXKe M Yacro-
Thl TOHOB UHCTOTO CTPOsSl (3a TOUKY OTcueTa B3AT ToH do' = 261,62 I').

* lleHT — OfiHA H3 eAMHHU JJIA H3MEPEHHS! 3BYKOBBICOTHBIX MHTepBanos. ONHH NOJYTOH
pasen 100 nentam. Lient — sorapugmuueckas eqHHHLA; €10 BeJHYHHA, BhlpaKEeHHas B
€/IHHHIIAX YaCTOTBl — repuax, yBeJHUHBAETCA OT HHIKHHX YacTOT K BepxHHUM. Tak, ofun
LEeHT B 06J1aCTH 45 NepBOH OKTaBbl paBeH npuMmepHo 0,26 T'u, a B o6aacTH 42 MaJoit
okraBnl = 0,13 I'u.
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Tabauya 2

PaBHoMepHO-TeMIEPHPOBAHHbIH
Hassanune notwt CTpoH a[ilflir;lgl ’CJQP(}-HH
48'=440 Tu 22'=435 Tu

coab-Oues 207,65 205,29 —
AR 220,00 217,50 —
a8-0ues 233,08 230,43 —
cu 246,94 244,13 —
do' 261,62 258,65 261,62
do-Oues 277,18 274,03 —
pe 203,66 290,33 294,32
pe-dues' 311,13 307,59 313,95
nu! 329,63 325,88 327,02
¢a 349,23 345,26 348,82
pa-dues’ 369,99 365,79 —
coab! 391,99 387,54 392,43
coa6-dues! 415,30 410,59 418,60
as' 440,00 435,00 436,03
as-Oues’ 466,16 460,87 465,17
cu' 493,88 488,27 490,54
d0? 523,26 517,31 523,20
00-0ues* 554,36 548,06 —
pé’ 587,33 580,65 —

ViMeHHO 3TOT AuanasoH (coas-Oue3 — pe’) uau GoJee y3KHH 48 —
22! HACTPOKILUK (pOpTeNUaHO TeMIEPUPYeT B EPBYIO ouepeb, H OT Npa-
BHJIbHOH HaCTPOHKH 3TOTO AHanasoHa 3aBHCHT NPaBHJIbHOCTh HACTPOHKH
BCEro0 HHCTPYMEHTa B LEJIOM. :

HacToTel TOHOB, BBIXOISILIHX 3@ TNpeledbl TaGJHLbl, JErKO MOTYT
OBITb NOJIYYeHbl OKTABHBIMH XOJaMH BBEPX WJH BHHU3 C YABOEHHEM UACTO-
Tbl IPH MOBbILIEHHK HA OKTaBY H A€JEHHEM HYacTOThl BABOE MPH NOHHUXKE-
HHM Ha OKTaBYy (CM. YAaCTOTbl 3BYKOB PaBHOMEPHO-TEMIIEPHPOBAHHOTO
CTPOsi B MpPHJIOXKEHHH). JleHCTBUTE/bHbIE XK€ YACTOTbl TOHOB, MOJYYEH-
HbIE T0CJI€ HACTPOHKH HHCTPYMeHTa, GJH3KH K TabJHUHbIM, HO MOJHOTrO
COBMNAJIEHHSI HHKOTa He ObIBAeT MO MPHUYHHAM, KOTOpbie GYAYT paccMoT-
PeHBbl HHXE.

Hano ckasaTh, 4TO, ¢ MY3blKaJbHO-aKyCTHYECKOH TOYKH 3PEHHSs, H
UHCTHI, # PABHOMEDHO-TEMNEPHPOBAHHbIH CTPOH HMEIOT CYILeCTBEHHbBIE
HEJIOCTATKH, BbIABJIAIOILKECS B MpOLECce HCIOJHEHHS MY3blikd. busaro-
3BYUHE€ HHTEPBAJIOB H AKKODAOB YHCTOTO CTPOS, HX KPacoTa H COUHOCT,
KOTOpPbIE BbICOKO OLEHMBAIOTCHA MY3blKAHTAMH H CJAYLIATEASIMH, Mpef-
CTaBJISIIOT B MY3bIKaJbHOH NMpaKTHKe HckiaodenHe, OQHH TOJBKO YHCTHIE
HHTEPBAaJibl HE BCEraa NoJyyaloTCs 1ake Ha HHCTPYMEHTax co CBOGOHOH
HHTOHAlKHEH, HE TOBOPS yiKe O TeMIIepPHPOBAHHOM CTPOE, B KOTOPOM He-
YHCTOE 3BYYaHHE AKKOPJOB yiKe 3aJ0KEeHO B cucTeMe HacTpoliku. U geno
He TOJIbKO B KBAJU(MUKALMH HCMNOJHHUTENSl, COBEPIIEHCTBE €0 HHTOHA-
UHOHHOIO MAcCTepCTBA. TeopeTHYECKH HEBO3MOXKHO MCIIOJIHATD OJHH YHC-
Thie UHTEPBAJbl BO BCEM JMala30He MY3blKaJbHOTO HHCTPYMEHTA.

[Tosicuum ckasanHoe npumepamu. [loacuutaeM pasHocTHble TOHA AJA
YHCTOTO M T€MIIEPUPOBAHHOIO aKKOpAa. BosbMeM, K npuMepy, MaKOpHbiil
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aKKOp L /lﬂ — 00-0ue3® — mu:440, 550 (=440- °/,) u 660 TIu
(=440- */;). Tloayuum caepyoLiHe pa3HOCTHbe TOHbI: 550—440-=110,
660—550=110 n 660—440=220 'n. Takum o6pa3oM, B NpHBEJEHHOM
UHUCTOM AKKODJle MOXKHO ycablllaTh pasHocTHble ToHbl 110 u 220 Iu. [1pu
HeGOJbIIOH HeTOUHOCTH UHTOHHPOBAHUS YHCTOTO aKKODAA MOSBHBIIHECH
OTKJIOHEHHsl 4acTOT ellle Majo3aMeTHbl. BbicuuTaeM Tenepb pa3HOCTHbIE
4acTOTHl TOTO K€ aKKOpla, HO COCTABJEHHOrO H3 TEMHepHpOBaHHbIX
ToHoB. I 28’ ocraBasiem Ty Ke 4acTtory 440 Tu, ans Oo-dues’
554,4 (=440 1,26) u nnsa mu® — 659,26 (=440. 1,4983) I'n. COOTBeT'
CTBYIOIIAE pPa3HOCTHblE TOHEI 6yayT: 554,4—440=114,4 T'u, 659,26—
554,4=104,86 I'n u 659,26—440—219,26. Bce TpH pa3sHOCTHBIX TOHA
HUMEIOT OTJIHYAIOUIHECS J4acTOThl, YTO H JAaCT 3aMETHble Ha cJayX OHUEeHHUs B
aKkKopze.

YucTble aKKOPJbI MOKHO CJYLIaTh B Mrpe KBAPTETOB CMBIYKOBBIX HH-
CTPYMEHTOB, B MHOTOTOJIOCHH KBaJ/JH(HUHPOBAHHBIX NEBYECKHX aHcaM6-
Jjeii. Ho Bo MHOrux cayuasix B GOJbLIMX XOPOBbIX aHCaMBJAX He MpH-
AepAKHBAKOTCA CTPOrO YHCTOH HHTOHAUHMH. DTO 0CO6EHHO 3aMeTHO B XOpo-
BOM HCIIOJHEHHH Ha paaMo. Kaxkablii oTaesbHbI Nepel UMeeT WHAMBH-
AyaJibHOe NpeAcTaB/eHHe O BbICOTE TOHA H MOLYJHPYET, KpOMe TOro, Bh-
coty 3ByKa BHOpaTo. [IpH 9TOM CABHT 4acCTOTHl JOCTHraer 6oJee MoJayTo-
Ha. B pesysnbrarte naxke B YHHCOHAX CYILECTBYIOT IIHPOKHE [OJOCH BLICOT,
KOTOPHIE B LL&JOM NPHBOAAT K WYMOBOMY I'YICHHUIO, <KJIOKOTAHUIO», H CJY-
mraTesb ¢ TPYAOM OGHApYyKHBaeT NpaBHJIbHbIA TOH. Hepeako u nupukephl
CMOTDAIT HA TAaKOe HEeYHCTOe HCMOJIHEHHe KaK Ha Heu36exHoe 3J0.

Ilpu nenun HHTOHALHOHHBIE OTK/JOHEHHS, nalouie 6HeHHUs He 6ogsee
10 T'n, ewre He 0GHApYxKHBAIOT 0cO60H IepoxoBaTocTu. ['py6oe, Heurcroe
3BYYaHHue, co3jalollee BnevaTieHue «6ypJjaeHHsi», BOSHHKAET TOr1a, KOoraa
4yacTora OHeHHH [JOCTHraeT NpHMEpPHO 16 B CeKyHLY, YTO MOXKET BOCIPH-
HMMAaTbCsl KaK HH3KUH pa3HOCTHBIA TOH.

Onpenenennble npo6/jeMbl BO3HHKAIOT H MPH HCIOJHEHHH MY3bIKH
MeJIOAHUECKOro CKAajaa, AJd KOTOPOH UHCTBLIH CTpOH CUUTaeTcsl HaWayu-
ILHM.

HopmanbHast BelcoTa HaCTpOHKH JI060T0 HHCTPYMEHTa, aHcam6.4,
X0pa — 3T0 4acrora 41 '==440 T'n. Ona Orpejie/ieHa CTaH1apToM. 310
JeHCTBHTENbHO TaK, H B OTHOLIEHHH HACTPOWKH HHCTPYMEHTOB C (PUKCH-
POBaHHBIM 3BYKOPSJIOM HHbIX MHEHHH HE JOJKHO ObITb: MHAHUHO, POSLIH,
aKKOPAEOHbl, 6asiHbl, TUTAPbl H T. . AO/DKHDBI GbITb HACTPOEHbI B COOTBET-
CTBHH cO cTaHaaptoM. Ho BOT OKa3blBaeTcsl, My3HUHDOBAHHE B UHCTOM
HJIH nu@aropencxom CTpPO€ He MOKeT BHINOJHHUTH TpeOGOBAHHUSI MOCTOSIH-
crBa BbicoThl 457 440 T'u. B uem Tyt meno? IlocTpouM mpuMepsl X010B
110 UMCTHIM HHTEPBAJaM C MepHOJHYECKHM BO3BPATOM K TOHY .1'. Bo3b-
MEM TaKYyIO0 MOCJel10BaTeJbHOCTb HHTEPBAJIOB:

SEEN

5 e——8 1

Btk o Ty
T

TocaenoBaTeabHOCTL YHCTHIX HHTEPBANOS
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qgy ]
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BobluncauM mosydyeHHble 4acTOTHI TOHOB. Ec/IH Bce HHTEpBaJbHbIE
XOJIbl I0CTPOCHBI YHCTHIMH HHTEPBANAMH, TO TOH 48' B BEpXHEM IpUMepe
oKaHuMBaeTcs c¢ uactoTod 434,57 Tu, a B HHIKHEM — C 4YacTOTOH
445,56 Tu. CootBercTBeHHO, HAa — 5,43 T'u HHxKe H 5,5 ['u BhIlIe HOPMbI
440 I'u. MoxHO ObLIO Obl IPUBECTH Jpyrue nmpuMephi H yéenmbcn B MO-
SIBJIEHHH BCe HOBbIX W HOBBIX 3HA4€HHH 4acTOTh Ju1R1 ToHa a8'. C teope-
THYECKOH TOUKH 3PeHHSl, TAKHX HOBBIX UacTOT 22' MOXKeT GbiTh MONYUeHO
6eckoHeuHoe MHOXkecTBO. MOMHO noaobpaTh TakHe MYy3blKaJbHbiE IDH-
Mepbl, B KOTOPBIX NpPH YHCTOM CTPOE OTK/IOHEHHS TOHA AA' AOCTHTHYT
6oJiee TIIOC-MHHYC MOJYTOHA. JTO OGCTOSITENBCTBO, KOTOpPO€ MOXKHO
MOATBEPAHTH 3KCIEPHUMEHTAJNbHbBIMH H3MEDEHHAMH 4acTOThbl, JOJIXKHO
VUHTBIBAaTbCSi B XOPOBOH NpPAaKTHKe.

Ecau 6Bl MBI 3ax0Tesld HAaHTU MeCTO KaXJOro YHCTOrO HHTepBala
B OJHOHW CHCTEME, TO €CTh MOCTPOEHHOH OT OAHOH HCXONHOH HacTOTHI,
TO y6eaAuauch Gbl, UTO ITO HEBO3MOXKHO. VIHBIMHU cil0BaMu, HU My3blKaJlb-
Hbld HHCTPYMEHT, HH MeBel, He B COCTOSIHHH B CKOJMBKO-HHOYIb CJIOXKHOH
MY3bIKE HCTIOJIHUTbL BCE HMHTEPBAJbl MPOU3BEJEHHS B UHCTOM CTPOE OJHOH
cucteMbl. B 3aBHCHMOCTH OT MOC/IEOBATENBHOCTH XOA0B UHCTBIX HHTED-
BaJIOB BCTpeYalolliHecsi OHOMMEHHbIe TOHa MO yacToTe 6yAyT pasjHuaTh-
csi. CenoBaTebHO, HCTIOJHEHHE MY3bIKH Ha HHCTPYMEHTAX co CBOOOLHOH
HHTOHAIMEH YHCTHIMM HMHTEpPBa/iaMH BO3MOJXHO TOJbKO C HCIOJb30Ba-
HHEM MHOKEeCTBA CHCTEM UHCTOTO CTPOS, KOI'Aad H3 KaXKAOH TAKOH CHCTEMBI
6epyTcs TOJBKO OJMH YUCTBI HHTEpPBAJ U ero obGpallleHHe.

B onpexeneHHoM cMbic/ie Mbl 6yIeM HE OYeHb JaJe¢KH OT HCTHHLI, €CJIH
CKa)keM, uTO peajbHO B HACTPOHKe CylleCTBYeT TOJbKO PaBHOMEPHO-
TEMIIEPHPOBAHHBIA CTPOH (WJH, MO KpaliHeH Mepe, TO, UTO NpHOIHKaeTCH
K HeMy). JleACTBUTE/JABHO, HH OJUH MY3blKaJbHEIH HHCTPYMEHT He Ha-
CTPOEH IOJIHOCThIO B CHCTEMe nUdaropoBa CTPosi UK uucToro crpos. Ha,
Ha HHCTpyMeHTaX cO ¢BOGOAHOH WHTOHALHMEH MY3blIKAHT 6epeT UYHCTbie
HHTEPBaJbl, HO BCE 3TH UHCTble HHTEPBAJBI OTHOCATCS He K OJHOH KaKoH-
Jau60 cicTeme nu¢aropoBa MJIH YHCTOTO CTPOfA, @8 KO MHOTHM CHCTEMAaM,
119 KOTOPBIX 4acTOThl OJHOMMEHHBIX TOHOB HE COBMAaJaloT HH TEOPETH-
YeCcKH, HM NPaKTHYeCKH (Apyroe Heso, YTO Pa3HHILA MOXeET H He ObiThb
6osbLIOK). My3bIKAHT HIrpaeT OT/eJbHble YHCTble HHTEepBaJsbl, OTHOCA-
uecss K pasHbIM CHCTeMaM.

Tonbko npu Mrpe B PABHOMEDHO-TEMIEPHDOBAHHOM CTpPOE 4aCTOTa
HCXOAHOrO TOHA 4f' coXpaHsfeTcsi NpH JO6BIX MOAYJALHAX H3 OLHOH
TOHAJIBHOCTH B JPYTYIO.

OnHako HCIOJHHTEJNbCTBO B YHCTOM H B NH(AropoBOM CTPOSIX HMeEET
BCE K€ U NPAKTHUECKOe 3HayeHHe B My3blKaJbHOH IPAKTHKE CeroJiHsIIHe-
ro aHs. [lo3ToMy NpHXOAHTCA pellaTbh, HYXHO JU TpeGOBaTb TOUHOTO
co6.1104eHHA BBICOTHI TOHA 44" 440 ['u? Kak HopMa aaa HacTpo#kH, Takas
BBICOTA TOHA MOXKeT ObITb BblAepKaHa ¢ Heo6xoguMoH TouHocTblo. Ho
ecsu TpeboBaTh npH neHuu a cappella cobmoaenns 440 ' .Bo Bcex cay-
yasix, TO 3TO PaBHOCHJbHO TPeOGOBAHHIO N€Tb, YNOTPebJisis TONLKO PaBHO-
MEepHO-TeMNeprpoBaHHble HHTepBaJbl. Hu 0 Kakom 6/1aro3ByuHy UHCTbIX
HHTEDPBAJIOB B 3TOM CJydyae FOBODHTb He MpHAETCH. EILI/IHCTBeHHO yero
HY>KHO JIOGHBATLCS,— 3TO cOBMI0AeHHsT 061e# CpeiHeil BBICOTB 44’ B He-
MOJIHAEMOM MPOH3BELEHHH.
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HHorna HekoTOpble My3bIKAHTHI IPEAJIaraloT HaCTPaWBaTh HHCTPYMEHT
C (PMKCMPOBAHHBIM 3BYKOPSIIOM, YHCTBIMH KBUHTaMH, 3a0hiBasi O TOM, YTO
NoJy4YamIluHCcs P 3TOM CTPOH ABJAAETCSH HE3AMKHYTHIM H OCYLIECTBHUTh
TaKyl0 HACTPOHKY HeJb3f.

Kakum xe 06pa3zoM HacTPORUIMK MOJYYaeT HYXKHYIO B HHCTPYMEHTE
BbICOTY TOHa? OCHOBHOE CPEICTBO — CJYXOBOH KOHTDPOJb GHCHHIA.

B KauecTBe KpUTEpHS HACTPORKH B YHHCOH YAOOHO HCHONb30BATh
KOHTPOJIb YHCJIa OHEHHH B CEKYHAY.

OGLIYHO PeKOMeHAyeTcsl cuuTaTh GHeHHsi B TeueHue, Hanpumep, 10 ¢,
HO 3TO He COBCEM TOUHbIA METOJ, TAK KaK TPYAHO Pa3/IHuHTh 1POGHBIE Ha-
cTH 6uenui. Jlyuue ygaercs noicuer OMEHHH, eC/iH C MOMOLLBIO CeKYH-
JoMepa M3MepUTb BPeMst OIIPENeNeHHOro YHcia GueHHH, eC/H, KOHeuHo,
OHH He caHIKoM dacThl. CYIecTBYIOT 3J€KTPOHHbBIE METPOHOMBI C HHAM-
KauueH pUTMA CBETOBBIMH BCMbilKaMH. C MOMOLIBIO TAKOFO METPOHOMA
MOKHO CHHXPOHHM3MPOBaTh GHEHMS € 4aCTOTOH BCIbILIEK H MO IIKane
METPOHOMA, MPEABAPHTEJLHO OTTPAlyH POBAHHOM, NOMYUHTb OTCUET YHC1a
6ueHUH. MeXxaHHUeCKHH MEeTPOHOM JJisl 3TOH LeJIH HeNpUroleH, TaK Kak
€ro TPOMKHe LequKH OyIdyT TOJNbKO MACKHpOBATb OHEHHS. CJHIIKOM
GLiCTPBIE MJIH, HAO6OPOT, CJAHIIKOM Mel/IeHHble GHeHHs] KOHTPOJIHPOBATh
Tpyano. OGBIYHO CUHTAETCS, YTO TOYHOCTb CYeTa AOCTATOHHA NPH UHCIe
6uennii oT ognHoro 3a 10 ¢ 1o HecKosbkux Guennii 3a | c. TIpu u3BeCcTHOH
TPEHHPOBKE U COOTBETCTBYIOULEM ONBITE HACTPOHIIKKAM YAAETCHA KOHTPO-
aupoBath 5, 10 u naxe 20 O6HeHMH B CeKyHLY, HO B TaKOM cJjyuae
GHEeHHS He CUMTAIOT, a 3alOMHHAIOT Xapakrep HX 3BydYaHHsl, TO €CTb
Ty OKpacKy 3BYKa, KOTOPYIO IPHAAIOT HHTEPBaJy COOTBETCTBYIOILHE GHe-
HUS.

JlocTaToOuHO JIETKO MOACYMTATh OHEHHS M MeHblile JBYX B CeKYHAY,
HO He y JI060T0 HHCTPYMEHTA 3TO BO3MOXHO, TAK KaK YeM peXe OHeHHS,
TeM [JIHTeJbHee JOJMKHO GbITb 3Byd4aHue [/ MX moacdera. He Bce nH-
CTPYMEHThI N0 CBOEMY [PHHLHIY 3BYKOO6pasoBauHs o0ecnevHBaioT 10-
cTaToOyHOe AJ51 3TOH leJH Bpems 3ByuyaHHs. JIerko 3acTaBuTb 3BY4aTb
NPAKTHUECKH KaK YTOLHO JONTO A3bIYKOBbIH HHCTPYMEHT H OYeHb TOUYHO
HACTPOHTDb €ro, HO M0A0GHOro MPEUMYLIECTBA HET Y (POPTENHAHO. Haxe
facoBble CTPYHbI, HMelolLHe camoe 60Jbiloe BpeMsi 3ByUaHUs, HAXOIATCH
B Kos1eGannn npumepro 40-—50 ¢ y posias u Beero 20—25 ¢ y nhanuHo. Te-
HOPOBbIE CTPYHbI KO/1€6a10TCA NpHMepHO 10 ¢, a camMble KOPOTKHE JHUCKaH-
TOBbLIe CTPYHBI 0K0J10 | ¢. PaKTHUeCKH K€ NPHUTOAHOe A/ NMPOC/yIIHBa-
HHMsl BPEMsi €Il MeHblle, eCJIH Yy4ecTb, 4TO 4acTO HEOOGXOAHMO CIylWaTh
GUeHHA Mexkay O6epTOHaMH, 3aTyXalollUMH OblcTpee OCHOBHOIO TOHA
CTPyHbi. Buenusi, KOTOpbie Jsi CBOEro ONpejeseHus: TpeGyloT BPEMeHH
60oJIblLe, YeM 3BYYHT CTPYH4, YXKe He/b3sl MOJACYMTATh C BBICOKOH TO4-
HOCTBIO.

Mbl Tenepb 3HaeM, KaKHe 4acTOTHl JOJDKHBI H3Jy4aTbh MY3blKajbHble
MHCTPYMEHTBI, PacCuuTaTh 3TO ObLIO A€JIOM CPABHHTENbHO HETDYIHBIM.
Bosee TpyaHas 3ajzaua COCTOMT B ofecmedenn TpeGyeMOH BBICOTHI
TOHOB B Mpollecce HACTPOHKH.

B TexHHuecKO# JHTepaType 4acTo OTCYTCTBYIOT yKa3aHHs, Kak Xe
JIOCTHUb BBIMTOJHEHHS] NPEAJOKEHHBIX TAM PEKOMEHIAUHH MPaKTHYCCKH.
UM He MHOrHe HACTPOHILHKH B COCTOSIHUH NPABUJIBHO PA3BACHUTD, UTO XKe
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CKPbIBA€TCS 3 TeMH OGbIUHBIMH ONepalHsiMi, KOTOPble OCYILECTBASIOTCS
IIPH HACTPOHKe MY3blKaJbHbIX HHCTPYMEHTOB. K paccMOTpeHHIO 3THX BO-
NPOCOB Mbl M MPHUCTYNAeM B CJAeAYIOLIEM pasiede.

2. PH3HYeCKAA CYLWLHOCTb HACTPOMKH
HHTEpPBAJOB

Toubl onpeneeHHOH BbLICOTHI MOAYYAIOT MOCPEACTBOM HACTPONUKH HHTEP-
BaJIOB C MOMOWIBLIO KOHTPOAA 6ueHuH. OCHOBHbBIE HHTEpPBaJbl, HCIOJIb-
3yeMble [IPH HACTPOMKE,— 3TO MpHMa (YHHCOH), OKTaBa, KBUHTA, KBapTa,
6o.abl1ast 1 MaJiast TepUHH, 6OJbILAs H MaJjlas CeKCThl, GoJbllas AellHMA.
MysbikanbHble 3BYKH, KaK H3BECTHO, CJIOXKHbLI [0 CBOEMY COCTaBY, TO
€CTb COIEPIKAT PsijJ FraPMOHHUECKHUX COCTABJISAIOILNX, KPATHBIX 110 4acToTe
OCHOBHOMY TOHY. B 3TOM HeTpyaHO y6enHTbcsi HpH NOMOUIH (JaxKoJe-
T0B. EcaM, HanpuMep, cjerka KOCHYThbCS MaJjiblieéM TOYHO CePeJHHbl CTPY-
Hbl H MOCJIE €€ UIHMKa cpa3y XKe CHATh Majell cO CTPYHbl, Mbl IBCTBEHHO
YC/bIIIKM BTOPYIO TrapMOHHKY. Ecau MecTo KacaHHA pacrosioKeHO Ha
ONHOH TPETH AJHHBl CTPYHbI, TO NMOROGHBIM Ke 06pa3oM MOJYUYUM SICHO
C/LIIIHMYIO TPETBI0O TAPMOHHMKY. DTOT OMNBIT HATJIANHO MOKAa3biBaeT Ha-
JAMYHEe MHOMECTBA [POCTHIX TOHOB, COCTABJISIIOLUIUX CJOXHBIA 3BYK CTpPY-
bl [fo3TOMY KOraa kamepToH #MeeT 4acrory, 6JH3KYIO K 4acTOTe NepBoi
rapMOHHKH, TO €CTh OCHOBHOTO TOHA, TO OHEHHS! BO3HHKAIOT MEXKIY
3THMH [ByMs uactoTaMu. Bo3bmem npyroit kameprtoH, 6JU3KHE HO yacTo-
T¢ KO BTOPOH TFapMOHHKe TOH ke CTpyHbl,— GHeHUs OyayT o6pasoBbl-
BaThCA yXKe MeXJYy 3BYKOM KaMepToHa M 35TOH BTOpPOH rapMOHHKOH
M T. 1. TaKk MOXHO «NPOULYNIaTb» A0 J€CATKA rapMOHHUK CJIO0XHOT0 3BYKa.
M Beane, rae B 3Bykax MHTEpBaJsa OKAXYTCS YHHCOHBI (IPUMbI) MEXAY
KaKHMU-IH60 rapMOHHKAMH, 3TH YHHCOHbl TMpPH He COBCEM TOUYHOH HX
HacTpoHKe o6sa3ateqbHo aanyt Guenus. [losromy nawa 3amaya Gyner
3aK/JI0UaThCA B HaXOX/EHHM YHHCOHOB B HHTepBaJax, HE3aBHCHMO
OT TOrO, KakKHe rapMOHHKH Aal0T 3TH YHHCOHBI. FapMOHHKH, co3aarnliiue
YHHCOH, HA3bLIBAIOT COBMNAJAIOLIHMH, HE3aBHCHMO OT TOUYHOCTH 3TOTO
YHUCOHA.

Ecau nacTpauBaTb CTPYHY MO KaMepPTOHY, TO BO3HHKAET JIHIIb OdHH
BU[ OHEHHH, a MMEHHO — MeX/]y OCHOBHBIMH TOHaMM CTPYHbI H Ka-
MEépTOHa.

A 4TO MBI YCJBIILIUM, KOT@ OIHY CTPYHY OYAEM HACTPAKBATh O APYroi
B YHUCOH? 3/eCb y>Ke CTAHOBSITCS 3aMeTHLIMH GHEeHHST KaK MeX 1y MepBbi-
MM TapMOHMKAMH, TaK H MEXAY BTOPbIMH W TpeTbHMH. CTOHT cJjerka
PACCTPOHThL YacCTOThl COBNAAAIOIIHX FAPMOHHK, KaK MeXJAy HHMH BO3-
HHUKHYT OHEHHSI C 4acTOTOH, ONpenejssieMOH pa3HOCTBIO YaCTOT 3THX
rapMoHuK. CpaBHHM, HamnpuMep, TaPMOHHYECKHE PsiAbl IJs1 CTPYH,
NepBbi€ FapMOHHKH KOTODBIX H€ COBCEM TOUYHO HacCTpOEHbl, B €JHHH-
uax [

440 880 1320 1760
439 878 1317 1756
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Herpyauo noacunrats 6HeHHst MeXAY COOTBETCTBYIOLIMMH NapaMu rap-
MOHUK — OHH paBusl |, 2, 3, 4 6ueHuid B cekyHay. CaenoBaTenbHO, OZHO-
BPEMEHHO JOJIMHO ObiTb CJBILIHO HECKOJbKO BHAOB OHeHHH. Buuma-
TeJIbHO€ BCJ/YLIHBAHHE B CJerka pacCTpOeHHbIH XOp CTPYH HJH A3BIYKOB
MOATBEPXKJA3aeT AaHHbIH BbIBOA. OO6BIUHO XOPOLIO CJBILIHBI JBa-TPH
BHMIa GHeHHH, pa3JiH4amlnUXcd Mexay co6oH Kak Mo cuie, TakK H 10
uncay.

EcrtecTBeHHO, UTO MOMEHTBl CHH(}AZHOCTH AJs pa3HbIX Hap coBNaja-
IOLIHX TaPMOHHK MPHXOAATCSA Ha pa3Hoe BpeMs. Eciu, Hanpumep, nepsbie
rapMOHHUKH B OAHH MOMEHT BpeMeHH HaXoAfTCs B aHTH{a3e, TO OHH
ocaabasioT ApPYr Apyra, TpOMKOCTb MX MaJja, H B 3TOT MOMEHT BPEMEHH
Jy4qule cAbILIHBI COBMAAAIOLHe rapMOHHKH 60Jee BLICOKOro Mopsaka, Ha-
Xojsillhecsi B COCTOSIHMM CHH(A3HOCTH. MOXKHO 3aMeTUTb Ja)Ke KakK Ol
cKaukooOpasHoe, Ha MTHOBeHHe, MOBbilIeHHe TOHa Ha oKrTaBy. Jlo6GaBae-
HHe K [IBYM CTPYHaMm TpeTbell (B YHHCOH) HU3MeHSAE€T KAapTHHY OHEeHHH,
OHH CTAHOBATCH KaK Obl «pa3Ma3aHHbIMH», HEUETKHMH; 3ByUaHHe Tpex
CTPYHHOTrO XOpa, TakHM o6pa3om, MOXeT 3aMacKHpPOBaTb OUWIHOKH Ha-
CTPOHKH.

HMuoraa cabliiHpl 6HEHHS U B OJIHOH CTPYHe, 4TO 3aTpY/[HAeT HAaCTpOH-
Ky. IIpHunH 3TOrO fAIBJEHHA MOXKeT ObITb MHOro. ITO — OBaJbHOCTb
MIOTIEPEUHOro Ce4eHUsl CTPYHBI, HEPABHOMEPHOCTb pacilipelesieHHs MJ0T-
HOCTH MaTepuaJjia Mo AJHHe, HeCKOJIbKO pasyivyHash B pa3Hble MOMEHTh
BpeMeHH MJIOCKOCTb KoJsieGaHHs (BpauleHHe CTPYHBI NMpH KoJjeGaHHAX),
HeMJIOTHAs MOcajKa KOHLA pabouyedl yactd CTPYHbl Ha WTHGT wrera*
HAHHHO WK posAas, njoxasa obpaborka KaaHrwrabuka™* Ha 4yryHHOH
paMe — HeueTKas JIHHUS OTCEUKH CTPYHbl, BhbI3bIBAIOIAf HM3MEHEHHe
JLIHHBI KoJleOJmoLeAcs 4aCTH CTPYHBI MPH GO/TbLUIKX aMILIMTYAaX, 6JH3Koe
COBMNaJeHue OLHONH U3 Pe3OHAHCHBIX YacTOT A€KH C YAaCTOTOH CTPYHBI, 4TO
MPHBOJAUT K NOSIBJEHHIO GHEHHH U T. . DTH GUEHHS YCTPAHHTb AOBOJLHO |
TPYAHO, 3aMe€Ha CTPYHbI He Bcerna nomoraer. HeycrpaHumble GHeHus
MOTYT NMOSIBUTbCH H B pe3y/ibTaTe B3aUMOJLEHCTHS JBYX HJIH Tpex CTpPYH.
ITO NpOH30HLET B TOM Cjydae, eCJH HEBO3MOXKHO COBMECTHTb 10 4acTOTe
BCe TapMOHHKH CTPYH OJHOBpeMeHHO. Tak Mbl J06beMCsl YCTpaHEHH
6ueHHH MexX1y NepBbIMM TapMOHMKAMH CTPYH, HO MOTI'YT OCTaTbCs TPH
3TOM OHEHHsI MeXKy APYTHMH 'apDMOHHUKAMH, €CJIH HX YacCTOThl HE COBIa-
YT OJHOBPEMEHHO C COBMAaJeHHeM MepBbIX rapmMoHuk. [IpuunHamu
MOTyT ObITh pa3JjiHuHasi AJHHA CTPYH B XOpe, pa3jiMyHash »KeCTKOCTb
MaTepHasa KepHa, pa3MuHbli AHAMETp CTPYH H Ip.

[IpoBepka TOUHOCTH HACTPOHKH CTPYH B YHHCOH KJABHIUHbLIX U SA3bIY-
KOBBIX HHCTPYMEHTOB IOKa3hlBaeT, 4YTO abCOJIOTHO TOUYHOIO YHHCOHA
He cyulectByeT. J[laxke BbICOKOKBAJNH(PHLHPOBAHHbBIE HACTPOHLLIMKH
HacTO OCTaBJASIIOT B YHHCOHAX AecsiTble 10 GHeHHH B cekyHay. O6bsc-
HSIETCS 3TO HEBO3MOXKHOCTBIO IOCTHXKEHHS H/1€abHOrO Pe3yJibTaTa U TeM,
4TO paccTPOMKA CO3HATEJbHO AONMYCKAETCH HACTPOHIUHKAMH AJSA «OXHUB-
JdeHusi» 3ByKa. HesnauurenbHasd, ene ynoBHMas paccTpoiika YHHCOHOB

* Ulrer — nepeBsinHbli G6pycoK €O WITHHTAMH, NpHKJIeeHHbIl K pPE30HAHCOBOH Aeke.
** Kaaurwrabuk — peGpo OTCEYKH CTPYHBI Ha YYTYHHOH paMe.
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6.1aronpUsiTHO CKasbiBaeTcsl Ha TeMOpe 3BYKa, JeJiaeT ero sipue, Bbipa-
auresbHee, nosnetHee. Ho Baxuo e mepeiitu rpanuny, 3a KOTOpOii Hauu-
Haetcsl muoxast HacTpodka. O TOYHOCTH HACTPOHKH GyAeT cKaszaHo B cJe-
AYIOUIHUX pasjgenax.

[Tocne HacTpofikn yHHCOHA OGBIYHO CjlefyeT HacTpoiika okraBbl. Ka-
KHe GHEHHS CJIBILIHBI B OKTaBe? Mbl 3HaeM, UTO COOTHOLUEHHE YaCTOT HOT
B oktaBe 1:2 (uamu 2:1, yTO TO K€ caMoe), MOITOMY HOAXOASLIUM NPHMe-
pom a5t OkTaBbl 6YAYyT TakHe, HampHMep, ABa 3BYKa CO CJAELYIOIHAMH
YacTOTaAMH TapMoHHK, [11:

440 880 1320 1760
880 1760 2640 3520
| 2 3 4

CaMmbiMH OJMM3KHMH YaCTOTaAMH, MeX1y KOTOPbIMH MOTYT BO3HHKaTb
GHeHHs1 B OKTaBe (NPH HETOUHOH HACTPOHKE), KaK NMOKa3biBaeT AaHHBIH
npuMep, 06s1a4aloT BTOpasi TADMOHHKA NepBOro 3BYKa W MepBasi rapmo-
HHKAa BTOPOro 3ByKa, TO €CTb rapMOHHKH ¢ yactoTol 880 [u.

[IpuBenennble BhIle YHCJIOBBIE IPHMEDPHI COAEPKAT HHTEPECHYIO 3aKO-
HOMEPHOCTb. B YHHCOHE COOTHOUICHHE YacTOT OCHOBHBIX rapMoHHK 1:1,
H GHEeHHS] BO3HHKAIOT MeX 1y NepBOf rapMOHHKOH OQHOTO 3BYKa U 11epBO#
rapmMoHrko# Broporo 3Byka (!l u 1). [lajee, B OKTaBe OTHOHLIEHHE
4acToT 1:2, ¥ 6HMeHHA BO3HHKAIOT MeXAY IIEPBOH rapMOHHKOH BEPXHEro
3BYKa U BTOPOH rapMOHHKOH HHMKHero 3ByKa (1 u 2). [Ipogosxkas pac-
CyXKaaThb TakHM 06pasoM, JIETKO BHIBECTH NPAaBHJIO, MO KOTOPOMY, 3Has
HHTEPBAJIbHbIH KO3({HIHMEHT, MOXKHO Cpa3y CKa3aTb, MEXAY KaKHMH
rapMOHMKAMH, COCTABJ/ISAIOLIHMHA HHTEPBAJ 3BYKOB, 06pa3yloTcsi GHEHHS.
Hago tonbko yuyectb, uTo GoJibliiee YHCIO B HHTEPBAJIbHOM KO3(DQHILH-
€HTE COOTBETCTBYET HOMeDY FapMOHHKH HH)XHEro 3BYKa, 4 MeHbllee —
HOMEDY TapMOHHKH BEPXHEro 3ByKa HHTepBaJa.

BbinuiieM ko3¢ GHUHEHTH OCHOBHBIX KOHCOHAHCHBIX HHTEPBAJIOB HATY-
paJbHOro 3BYKOpsiga® — MMEHHO OHH HCIOJB3YIOTCS B HACTPOFKe.

HHCOH OKTaBpa KBHHTA KBapTa Gonbluas Manas Goabuwas
y p TepUHUsA TepLus cekcra
1:1 1:2 2:3 3:4 4:5 5:6 3:5

[locnenoBartenbHOCTh pacno/ioXeHuss HHTEPBAJIOB B HATYPA/ILHOM 3BY-
KOpsAje JIETKO MNPOC/IEXKHBAETCS], €CJM 3ANMCATh B HOTHOM OG0O3HAYEHHH
TADMOHHKH, HAlPUMEDP, OT HOTbl 00 GONBIIOH OKTaBbl:

5
Vel

S ———
—

TapMoKiKkH OT HOTH 00 60AbWIOR OKTaBbi

1]

{l

* Harypaabubiii (uiM rapMoHu4eckuil) 3BYKOPSL -— PSAA H3 TaPMOHHK.

63



Takum o6Gpasom, B HaTypa/JlbHOM 3BYKODsae HHTepBaJbl pacrnoJara-
I0TCA B CJEdYIOLeM NOpPsiKe: YHUCOH, OKTaBa, KBUHTA, KBApTa, 60Jbiuas
TepuHsi, Majasi Tepuus, Manas Tepuus, Goablias cekyHia, Goabluas
CeKyHfa d T. 1. 3Has N0oc1e10BaTENbHOCTL HHTEPBAJIOB MEX/ly TapMOHH-
KaMH, JOCTAaTOUYHO MPOCTO HAMUCATH HATYpaJ/bHblit 3BYKOPSI OT BEPXHEH
H HHXKHell HOTBHI BLIGpPAHHOrO HHTEpPBAJa W YCTAHOBHTh TaPMOHHKH,
o6pasylolllie B 3TOM HHTepBaJe YHHCOH. [Tokaxkem 310 Ha npUmMepe KBHH-
ol (15! — pe') u kBapTh (coas' — pe'):

Howmepa rapMoHHK

HurepBan

1 2 3 4 5 6
KBHHTA as' aai~so o omu’ g’ 00‘3 Mu:

1 2 - 2 3

e 1 A e a AR

15 — pe' p P p ¢
I 2 3 3 3 4

KBapTa coas coab pe’ <~ _  cons cu pe
cors' — pe' pe pe* 2a2 T~ peé pa® pr]

W3 tabauupl HATJIAAHO BHAHO, YTO B HHTEpBAJE KBHHTbl YHHCOH 06pa-
3yercsl Mex/1y BTOPOH rapMOHHKOIN BepXHero 3ByKa M TpeTbedl rapMOHH-
KO HMXKHEro 3ByKa, a B MHTEpBa/e KBapThl — MeX/1y TPeTbeH rapmo-
HHKOH BEPXHEro 3BYKa H U4eTBEPTOH rapMOHHKOH HUXKHEro 3Byka (B Tal-
JMILe 15 KBHHTHE — 3T0 4% — 142°%, nasikpapter — pe’— pe®). Tou aq® Ha-
3bIBAETCS TOHOM COBNAfeHWst 3ByKoe af' u pe', ananoruuHo pe’— TOH
cosrajeHusi 3BYKOB 046 W pe'. B 1pyrux HHTEpBasaX TOHBl COBMAAEHUS
YCTAHABJIHMBAIOTCA TAKHM K€ CrocO6OM.

Bepuemcs elle pa3 Kk 6ueHusiMm o6epToHOB. [Ipeanonoxnm, HanpuMep,
YTO Mbl CJAYUIaEM HPABHJABHO HACTPOEHHYIO TEMIIEPHPOBAHHYIO KBHHTY
pe' — aa' ¢ uactoramu ocHOBHbIX ToHOB 293,66 u 440,00 ['u cooTseTcT-
BeHHO. [1peano./10KuM s IPOCTOTHl paccyKAEHHH, yTo 06epTOHBl KpaT-
Hbl OCHOBHbIM ToHaMm. Torga NoJy4HM cjejylollMe ABa TapMOHHUYECKHX
psaa, I'u:

as' 440 880 1320 1760 2200 2640 ... Tu
pe' 29366 587,33 880,99 1174,66 146832 1761,99 .. I'u

HeTpyaHO 3aMeTUTb, 4TO 4ACTOTa GHEHHIl MeXJy BTOPOH rapMOHHKOH
BepXHEro 3ByKa M TpeTbell apMOHHKOH HMXXHEro 3Byka GyaeT paBHa
880,99—880=0,99 uau okpyraenso | 'u. Ho Grenusa nanyt Takxe yer-
BepTas TapMOHHKA BEPXHEro 3BYKa C IIECTOH TapMOHHKOH HHIXKHEro
3ByKa. DTH GHeHHs, XOTA OHM H GoJiee ciabble 10 CPABHEHHIO C HHKHUMH
fHesusiMH, OyAyT AOCTAaTOYHO XOPOIIO CJBbIUIHBL W HMeTb YacToTy
1761,99—1760=1, 99 usu oKpyryieHHO 2 6HEHHS B CEKYHAY, TO €CTb B ]Ba
pasa uaiue. Eciin He npeicTaBasATh ceé6e aKyCTHYECKHE 1IPOLeCChl, NMPOMC-
XOJsiLilMe MPH KoJieGaHUSAX CTPYH B HACTPAMBAEMOM HHTEPBAJIE, TO JIETKO
OUIHGKTLCSA W NIPHHATb 3@ OPHEHTHP BepXHHe GHeHHs, CBOJSA HX 4acToTy
K |1 6venHunio B cekyHay. B urore kBuHTa Gyler TemnepHpoBaHa Hempa-
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BHJIbHO. Bepxnue GoJsiee yacTbie GHeHHS B KOHEUHOM CUeTE HE TOJBKO He
MEIIAIOT HAaCTPOHKE, HO H MOMOTAIOT 60Jee TOUHO YCTAHOBHTb 30HY TeM-
NEpaLMH MHTEPBAJIA U BEJIHUHHY TeMepanui. BaxHo TObKo ymeTh nepe-
KJI04aTh HAa HHX BHHMaHHe. [lepekialoueHne HEOGXOAMMO HAa MOAXOMAE K
TOUHOH TeMIepalliH HHTepBasa, KOrjla HHKHHEe GHeHHs H3-3a HX PacTs-
HYTOCTH Ha ¢oHe O6LIEro 3aTyXaHHsi TOHOB CTAHOBSITCS 60OJIee TPYAHBIMH
L2171 KOHTPOJIA, B TO BPeMsl KaK BepXHHe GHEHHs] OYeHb YETKO CJbIIUHbI H
HY2KHO TOJIbKO OCTABJSAITh HX B iBa Pa3a GoJiee YacThbIMH, 1IC CPABHEHHIO C
YaCTOTOH HUXKHHX OueHud. OpHEHTHPOBKE MOMOraeT H TO OGCTOSITEb-
CTBO, UTO BepXHHE OHEHHs 3BY4aT Ha OKTaBY Bbilue (CPAaBHHTE 4acTOTY
BTOPOH M YETBEPTOH rapMOHHKH 4s', 8 TAKXKE TPeThell M MIeCTOl rapmo-
HHKU pe' B BHIIENPHBEIEHHOM npHMepe). ’

Yro yauBUTENBHO — B MONYJASIPHEIX GPOLLIOPAX, IOCOGHSIX MO HACTPOH-
K€, aBTOPbl KOTOPBIX MPEKPACHO 3HAIOT HACTPOHKY, HHUEro HE rOBOPHTCH
06 3TOM Ba>KHOM [/ OGYYEHHUs] MOMEHTE — «MHOTOFOJOCHH GHEHHH>», C
KOTODPbIM HEH36€KHO CTa/JKHBaeTcd JI060H HauuHAIO LK HaCTPOHILHK,
KOTOPBIH TOJIbKO MOC/I€ MHOTOYHC/IECHHBIX NPO6 M OIKGOK, 61y KAaHHH H
HEYBEDEHHOCTH B OBJIAJEHHH TeMNepHPOBAHHEM HHTEPBAJIOB HAUHHAET
NOHHMATL poOib H 3HAYeHWE BePXHHX OHEHHH B HACTPOHKE KBHHT H
KBapT, HAUMHAET HUX HCNOJab30BaTh. IlpaBusio yaBoeHHS 4acTOTHl A8
BEPXHHX GHEHHH JIErKO 32MOMHHAEMO, M €CJIH B CPEJHEM KBUHTY HaJo
TeMnepHpoBaTh MO | GHEHHIO B cekyHdy, a KBapTy nmo 1,4 GueHus B
CeKYHIY, TO 4acToTa BepXHUX OMeHHHd B cpegHeM 6yjaeT COOTBETCTBO-
BaTb 2 GHEHHSIM B CeKyHNY H 2,8 GueHMH B CeKyHAy. DTOT MOMEHT, Ka-
KeTCs, ABJISIeTCS] HOBHIM B T€ODHH HACTPOMKH (HO HE B MpPAKTHKE KBa-
JH(PHULHUPOBAHHBIX HACTPOHILKKOB, KOTOPbE, OJHAKO, O HEM He JIOGST
pacrnpocTpaHaTbCs).

[TosiHOonpaBHOe BBeieHHe BepXHUX OHEHHH KBHHT M KBAapT B Npollecc
HACTPOHKH OGJErYUT M YCKOPHT OBJIaJ€HHE HAYHHAIIAMH HaCTPOMILH-
KaMH TeXHUKOM HacTpoiikH. DTO — MpeKpacHasi HJIIOCTPaUHA oblle-
H3BECTHOrO (PHIOCOMCKOTrO Te3Hca O TOM, YTO HET HHUETO NpaKTHUHee
XOpOLIEH TeOpHH.

Mbl yxe 3Haem, uTo TeMnepauust — yXOi OT YHCTBIX HHTEPBAJIOB —
COMIPOBOXKAAETCA MosAB/JAeHHEeM OHeHHH. Kak npaBuibHO BbIGpaTh Heo6Xo-
OMMOEe HanpapJeHHe TeMIlepauMH M 4vacTory Ouenuii? Kak mocuuraThb
Ouenus?

DTO HeTPYNHO clesaTh, B3sIB 32 OCHOBY MPOCJIEKEHHYIO Bbille CBSI3b
YHCJIUTE/IST M 3HaMeHartesisi HHTEPBaJbHOTO KO3(hdHUIIUEHTA ¢ HOMEpaMHU
TapMOHHK, JalWHX OHeHHA. [Ipu 3TOM HEOGXOAMMO 3HATb YacCTOTHI
NepBbIX rapMOHHK (OCHOBHKIX TOHOB), PACCUHTAHHBIE BbIlE AJS PABHO-
MEPHO-TEMIIEPHPOBAHHOTO CTPOsi C MOMOLLbIO HHTEPBAJbHOTO KO3(hdH-
uuenrta V2= 1,05946309. O6wyio GopMyay aas nojcuera 6UeHHIH BblBe-
AeM Ha NpuMepe KBHHThl. B KBHHTe uyacToTa TpeTbeil rapMOHHKH HHXKHETO
3ByKa pasHa 3f, rae f, — yactoTa OCHOBHOI rapMOHHKH HHXXHETO 3BYKa,
a yaCToTa BTOPOH FapMOHHKH BepxHero 3asyka -— 2f, rae { — uactora
OCHOBHOH rapMOHMKH BepXHero 3ByKa. OTciOa OnpeesuM yacToTy GHe-
HHUH Kak pasHoctb 2f — 3f.

[lycTb MBI XOTHM NOJyYHTb KBHHTY C 4acTOTaMH NEPBLIX FAPMOHHK
200,3 n 300 I'u (4acToTbl BHIGPAHB JHIUb AJIA PHMEPA H HE COOTBET-
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CTBYIOT KakKOH-AHOO peasbHOH Hote). [locie NMOACTAHOBKH MOJYYHM:
2. 300—3- 200,3=600—600,9= —0,9 GHeHUil B CEKYHAY. 3HAK MHHYC
nepej pesy/bTaTOM [OKAa3blBAeT, YTO UYHCTbIH HHTEpPBaJ AOJKEH ObiTh
YMEHBUIEH MPUMEPHO HA OJHO OHEHHEe B CEeKYHAY, KaK 3TO He0oOXOAHMO
AJIs1 TEMIIEPUPOBAHHON KBHHTH. O603Hauum uacTtoTy GueHuil f;, Toraa
TOJyYHM CJeAYIOLiee BblpakeHue AJsl nojc4yeta GUEHHH B JIOGBIX TeMile-
PUPOBaHHBIX HHTEPBAJAaX:

fg=mi, —nf , (9)

rae {, u f — 4acTOTHl OCHOBHOTO TOHa BEPXHEro H HHXKHETO 3BYKOB
COOTBETCTBEHHO (HX 6€pYT H3 LUKAJbl YaCTOT PABHOMEPHO-TEMNIEPHPOBAH-
HOrO CTPOA); M H N — YUCJAHTENb H 3HAMEHAaTe]b HHTEPBAJILHOI'O KO-
3¢ PHIHenHTa, B KOTOPOM NEPBbLIM IOCTaBJI€H BEpXHHA 3BYK* (HampHMep, B
KBUHTe 2:3, rae m=2, n=23).

[Ipy Takom metome onpejeneHduss HeOOXOAHMMOrO 4ducJa OHeHHH B
HHTEpBAaJax NMoJIOKHTEJbHOE 3HAYEHHE PAa3HOCTH (3HAK - ) MOKaXKeT, YyTo
JaHHBIA MHTEPBAJl LIKHPe COOTBETCTBYIOLIErO UHCTOrO HHTepBasa, a OTpH-
aresbHOe 3HaueHHe (3HAK —) OyaeT yKa3biBaTb Ha TO, YTO JAHHBIH .
MHTEpBAJ yXKe UYHCTOrO.

Her neo6xomMMocTH KaXAblH pa3 fgejgaTh NOACUYET uucaa GHeHHH
TeMNEePHPOBAHHBIX HHTEPBAJOB B AMaNa3oHe 49 — cu', TaK KaK X 3Haue-
HASl MOXKHO B3fThb U3 TaGJHUBI Ha C. 67, rie OHH NpUBEJEHbl AJSl CTaH-
aapta BbicoThl 4a' = 440 T'u.

Kak MOXHO CyAHTb MO 3HaKaM nepen 4ucjJaMH GHEHHH B TEMIEPHPO-
BaHHbIX HHTEDBa/laX, NPHMBeJEHHbIX B Tab/HLe Bbille, 1Ba HHTEPBAaJa —
KBHHTa H MaJsiafd TepUHs — HacTPauBaloTCA CYXKEHHBIMH, OCTaJbHbIE
MHTEPBAJbl ILIMpe UUCTHIX. YHcao OGueHUH B CEKyHJY YBeJHUHBAETCH
C MepemellieHHEM HHTEpBaJa BBepX B 06JacTH TeMIepHPOBAHUA** 1 —
a2 o1 12 go 24 aasa Mmajoll TepuuH (uHcaa GHEHHH OKPYyrieHhl), oT 9
Ao 18 aas 6oabuwon Tepuuy, ot 1 o 2 aas kBapTthl, oT 0,74 g0 1,48 aas
KBUHTHI H OT 10 10 20 a715 60ab10# cekcThl. B cepeanHe paccMoOTpeHHOro
NUanasoHa OKPYI/IeHHble 3HAaueHHMsl OHeHMH paBHbl: 17 Ajas1 mMaJjoi tep-
uMH, 12 ana 6oapwoln repuuu, 1,4 ansa ksaprel, 1,1 415 kBuHTH U 14 piia
60/bLIOH CEKCTHI.

[ToBeiieHre 4acToThl GHEHHH B TeMMNEPUPOBAHHBIX HHTEPBAsaX Ha-
CTPOEHHOTO HHCTPYMEHTA NPH NepeMellleHHH HHTEPBANOB BBEPX SIBJSIETCS
CJIEACTBHEM OOILEr0 MAaTEMAaTHUECKOTO NIPUHIUIA MOJYUYEHHS TeMMEePHPO-
BAHHOTO CTpPOA.

OTHoOleHHe YacToT ABYX COCeHHX TOHOB B paBHOMEPHO-TEMIEPHPO-
BAHHOM CTPOE€ MOCTOSIHHO — 310 \/ 2.

* VHTepBasbHbIi KO3(hODHIMEHT A UHTEPBaId, B KOTOPOM MepBbiil 3BYK BLILE BTOPOro
(MHTEpBaJ HamnpaB/ieH BHH3), €CTb BeJMUHHA, o6paTHasi KO3 (HLUHEHTY IJsi TOTO XKe
MHTEPBANa, HAMPABJEHHOTO OT HHXKHErO 3BYKa K BepXHeMy.

**(06/1aCTbIO TeMIIEPHPOBAHHST CUMTAETCA TOT YHACTOK 3BYKOPSALa MY3LIKAJBLHOIO HHCTPY-
MEHTa, B KOTOPOM MDOH3BOJAHTCS HauyaJbHBIH 3Tan HacTpoHKH — TeMIlepHpOBaHHe
HHTEPBAJIOB.
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Huxuuii  Manas Boabiuas Uncran Yucras Boabas Maunas

TOH TepuHs TepuHs KBapTa KBHHTa cekcTa ceKcra
HHTEpBaJa
as Ao’ Ao-nues’ pe! mu' da-naues’ ¢a'
—11,87 48,73 +0,99 —0,74 +9,98 —13,86
as-nve3s  jo-aues’ pe! pe-aues’ oa' conn' ¢a-gues!
—1258 +49,25 +1,05 —0,79 +10,58 —14,68
cH pe' pe-anes’ M da-pues' coab-aues'  comb!
—13,32 49,79 +1,12 —0,83 +11.21 —15,56
1o’ pe-nues' wmu' ba' coab' as! coJb-aues'
—14,12 410,38 +1,18 —0,89 411,87 —16,48
no-nues’  mu! ¢a' tba-ues' conb-pues’  na-anes’ as'
—14,96 411,00 +1,25 —0,94 +12,58 —17,46
pe' ta' ¢a-aues! coap' as' cn! as-npes!
—15,84 411,66 -+1,33 —1,00 +13,33 —18,50
pe-aues' ¢a-anes' coan' conb-nues'  gsi-muea! 1o’ cu!
—16,79 +12,35 +1,41 —1,056 + 14,12 —19,60
Mu! coup' conb-pues’  aa’ cu' 10-nes’ 1o’
—17,78 13,08 +1,49 —1,12 + 14,96 —20,77
da' coJb-aues'as’ as-nues’ no? pe? J0- [ues?
—18,85 +13,86 +1,68 —1,18 +15,84 —220
da-nues' asa' Jas-anes’ cu' 10-1nes’ pe-ues? pe?
—19,96 414,68 +1,67 —1,25 + 16,79 —23,31
cons' asi-nues’ cu' no? pe? mu? pe-aues’
—21,15 415,55 +1,77 —1,32 +17,79 —24,69
COJIb- cu! A0* n0-anes’ pe-anes’ da’ mu?
Auea! —22,41 41648 +1,87 —1,40 + 18,84 -—26,16
as’ o? 10-1He3’ pe? mn’ ta-nes? ¢a’
—23,74 +17,46 +1,98 —1,48 +19,96 —27,72
asi-nues'  no-gnes? pe? pe-nues? Ppa? cosb? ¢a-nues?
—25,16 418,50 “+2,10 —1,58 +21,16 —29,37
cn’ e? e-nues’ Mu? a-nues’ conb-aues’  coap?
p p
—26,64 419,58 +2,24 —1,66 +22,42 —31,11

Pa3HocTb yacToT B HHTEpBa/iaXx pacTeT ¢ NMepeMellleHHeM HHTepPBaJoB
BBepx. Hanpumep, ecin yactothl 3ByKoB 41 ectb 27,5; 110; 220; 440 u
T. A, TO 35— 275= 275 (okraBa), 110 — 55 = 55 (oKraBa),
220 — 110 = 110 (okraBa) u 1. a. IlpomosKas paccy:KjaeHHe TaKHM
o6pa3oM, Nerko yO6eIuThCsl B TOM, UTO €CJH Vbl NEPEHOCHM BBEPX Ha
OKTaBy TE€MIEDHPOBAHHbIH HWHTepBaJl, HMEIUH, cKaxeM, | GHeHHe B
CEKYHIy, TO MbI MOBBHILIA€M BJBOE BCE YAaCTOTbI, ONpeae/sOollHe 3TOT
HHTEPBAJI, H TAKUM 06Pa30M yABAaHBAEM H PA3HOCTH MEXKIY STHMHU Y4aCTO-
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tamu. [TosTomy, Hanpumep, KBapta cu — Mu' nmeeT 1,12 GHeHHil B ce-
KyJHY, a KBapTa Ha OKTaBYy BhblIille cu' — mu® — 2,24 GueHuii.

Hamm paccyXieHHsl CBOAATCH K Cjeaylolemy:

1. UaTepBasbublii KO3 dHUHEHT (COOTHOUIEHHE YACTOT) — B PaBHO-
MEepHO-TEMIEPHPOBAHHOM CTPO€ €CThb IIOCTOsIHHAsH BEJMYHHA, He 3aBHCH-
iasi OT MecTa WHTepBaJja B 3BYKOpsiie.

2. PasHoCcTb 4acCTOT HOT, COCTaBJSAKIIHX OJAHOHMEHHbIC, MHTEDBAJIbL,
yBEeJIMUUBAETCA C IEpPeMEIeHHEM HHTEePBAJIa BBEPX POBHO B V2 npu nepe-
MelLleHUH HHTepBasja Ha OAMH MOJYTOH.

3. Pa3HocTb 4acTOT MEXAY ABYMSI FapMOHMKAaMH TOHOB COBMAACHHA
WHTEPBANA €CTb eANHCTBEHHbIA (HAKTOP, ONpeJeNfolUIHi YacTOTy OHEHHH
B MHTepBaJe.

4. Ypcsio O6deHHi B JIO60M 3aJaHHOM TEMNEDHUPOBAHHOM HHTEpBAJE
yBEJMUMBAETCS NMPOINOPLHOHAJbHO 4aCTOTaM TOHOB, COCTABJALIHX HH-
TepBaJ.

CJ/ie/lyeT 3aOMHHTb TaKxe J1Ba 6osiee MPOCThIX H KOHKPETHBIX paBu/a
NpH nMepeMelleHHH HHTepBaJa Ha OKTaBy BBepX:

a) pPAa3HOCTb 4acTOT TOHOB, COCTABJSIOIIHX 3TOT HHTEPBaJ, YIBaH-
Baetcs,

6) uHca0 GHEeHHWH B 5TOM HMHTEpBaJie TOXe YABaWBaeTCs.

B cooTBeTCTBMM C INPUBEAEHHbIMH [PABHJAAMH MOXHO MOACHHTATDL
HEOGXOAHMYIO YaCTOTy OHEHHH B JIOGHIX HHTEpBaJax U B JMO6OM MecTe
MY3bIKaJbHOTO 3BYKODSa, a popmy.a (9) no3poJsieT ONpeNe/HThb U Hall-
paBJieHKe TeMIepaliik MHTepBaJa — CyKeHHe HJIH pacCIUHPEHHE COOTBET-
CTBYIOILEro YHCTOro. TakuM 00pasoMm, JI0G0H TOH MOXKHO HACTPOHTDH MO
JI0GOMY HHTepPBANy: OKTaBe, KBapTe, GOJbILOH H MasiOf TEPUHAM H 6O/Ib-
LLIOH CeKcTe.

Hanpumep, eciid BepXHHe TOHA YKa3aHHbIX HHTEPBAJIOB YK€ HacTpoe-
Hbl, TO HHXKHHMH TOH HACTPAHBAIOT MO BhIOPAHHOMY HHTEpBAJY, YCTaHAB-
AnBasg HEeOGXOLHMOe UHMCJI0 OHeHHH, paclupsisi WJIM CYXKas YHCTbl
uHTepBaJs. BeiGop HHTEpBasa 15 HACTPOMKH OMpeesAeTCs JErKOCTbIO H
TOUHOCTBIO HACTPOHKH.
~ PaccMOTPHM, KaKyio TOUHOCTb OGECTIeUHBAIOT [IPUTOIHbIE /151 HACTPO#-

K MHTEpBajbl. Bo3bMeM s 3TOro WIKajAy 4YacToT, NOCTPOCHHLIX
Mo COOTHOLICHHFM HAaTypaJbHOTO psiga 4Hces (Hadasnom OylaeT HOTA
do’).

Ha3sBaHue HOTbI H HHTEpBAJI

Vuucon no' mu-6emors mu' 1 i yrs
$a conb
ITokazarenb Maanas Gonbluas 6onbLias
KBaprta KBHHTA
TepPLUHA TepPUHFA cekcra

Yacrora, 'y 261,62 313,95 327,02 348,82 392, 43 436,03
CooTHoLIEHHE

YyacToT B

HHTEpBaJe 1:1 5:6 4:5 3:4 2:3 3:5

0 .
HaCTpOPlKa HatypaJibHbiIX HHTEPBAJIOB B NPHHLHIIE HE oTJH4YaeTcHd OT
HaCTpOﬁKH TEMNePHPOBAHHbIX. Pazuuna quub B OTCYTCTBHUHU B HATYypaJlb-
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HbIX HHTepBaJax OHeHHH, HO KaK B TOM, TaK H B APYroM cJydyae KOHTpPO-
JMPYIOTCAA OHEHHH ME)KAY rapMOHHKaMH B 06JacTH TOHA COBIAICHHS
3BYKOB HHTepBaJa. [103TOMy BbIBOIBI B OTHOLI€HHH TOUHOCTH HACTPOHKH
NPHrOOHBl KaK IS YHCTHIX, TAK H /AJISl TeMIEePHPOBAHHbIX HHTEPBAJIOB.

[Ipu coBepuieHHO TOUYHOH HaCT[i)OHKe YHCTOrO HHTepBaJja GUeHHH He
NOJI2KHO GBbITh. ﬂOH¥CTHM TOH 0O’ HY}KHO HACTPOHTb B MaJyio TepLHIO
0 TOHY Mu-6emoas’', B GOJBIIYIO TEPIHIO — MO TOHY #u', B KBapTy —
no TOHY ¢a', B KBUHTY — IO TORY coab', B GOJIBIIYIO CEKCTY — MO TOHY
22" W B OKTaBy — N0 TOHy 00°. 111 YHCTHIX HHTEpBAJIOB YacTOTa TOHA
do' paBua 261 62 I'u. Kakue nosiBsitcst 6HeHHsI B 9THX HHTEpPBaJsax, ecH
4acTOTY TOHAa d0' NOHM3HTH BCETo HA 0,1 T'u, To ectb g0 261,52 I'u. B co-
OTBETCTBHH ¢ ¢dopmynod (9) B mepedyHcaeHHBIX MHTEPBAJaX BO3HHKHYT
OGueHus caenyloniux vactor, [

B MaJioH TeplHH 5% 313,95—6X 261,52=0,63;

B Goablioh tepuun 4X327,02—5X261,52—=0,48
B KBapTe 3X 348,82—4>261,52=0,38;
B KBHHTE 2X%392,43—3<X261,52—=0,30;
B 6oJblioi cekcre  3)X436,03—5X261,52=0,49;
B OKTaBe 1x 523,24—2x% 261,52=10,20;

Mol BHAHM, YTO HAHGOJbLIEE BAHSAHHE PACCTPONUKH HHIKHETO TOHA WH-
tepsasa Ha 0,1 'y ckasbiBaercst Ha MaJoH TepUHH H HaMMeHbIlee — Ha
oktaBe. Heo6xoauMo Tenepb OLLEHUTb CTENEHb 3aMETHOCTH Ha CJyX pac-
CTPOHKH TOTO WJIH HHOTO HHTepBaJja (0 TOYHOCTH HACTPOHKH peub OyaeT
BEpeaH), HO HAM 31ech NOTpe6yeTcsi MPaKTHUECKH [OCTHXHMAasl TOY-
HOCTb B HAaCTPOHKe MpPHUM.

[lo nannbIM HCc/le0BAHHH, H3BECTHBIX M3 JauTepatypsl [10], BHOJHE
AonycTHMasi oluMOKa HACTPOHKH MPHMBI B CPeJHEM PETHCTpe COCTaBJSeT
Bcero 2—3 uenta. B cepeanHe o61acTH TeMOepHPOBAHHUS ABA LEHTA CO-
craBasioT npumepHo 4,4 'y, To ecThb H3MEHEHHe B PUME YaCTOTHl OJHOT0
H3 TOHOB Ha 0,4 ' BbI3OBeT M3MeHeHHe OHeHHI Ha TY e BeJHUYHHY H
6yAeT 3aMeTHO Ha Cc/ayX. XOTs Mbl pacCMaTpHBaeM HAaCTPOHKY He IPHMEI,
a Jpyrux MHTEpBaJoB, OHeHHA 06pa3yloTcs MexX /1y TAKMMH FrapMOHUKAMH,
HHTEPBAJ MEXKAY KOTOPHIMH COCTaBJAET HMMEHHO MNpPHMY, H MO3TOMY
BITOJIHE ONPAaBAAaHO HCNONb30BaHHe TaHHOH OlUKGKH HacTpoiikn — 0,4 L.

CpaBHHM Tenepb 3aMeTHYIO Ha CJyX OWNHGKY HACTPOHKH C BEJIHYHHOH
GreHui, [BO3HHKAIOLKX B UHCTBIX HHTEPBAJIAX MDH paccTpoiKe HHXKHEro
Tona do' Ha 0,1 Tu. Manas uyacrora GueHuit B HHTEpBAJlaX OKTaBhHl H
KBHHTHI IPHBEJET K TOMY, 4TO AaHHAs BEJHYHHA PACCTPOHKH He KOHTPO-
JHPYETCH C MOMOLIBIO STUX HHTEpBaJOB. KBapta — 60./ee 4yBCTBHTE/Nb-
HbIH K ZaHHOH ouinOke HHTepBaJ, ee GHEHHs yXKe 3aMeTHbl Ha cayx. Ho
caMbIMH YYBCTBHTEJbHLIMH B JaHHOM IpHMepe HHTepBa/JaMH OKa3aJjHucCb
MaJjiass TepuMsi, 6oJbllas cekcra U Goabliast repuus. KoHeuHo, pasiuu-
Hast OCTPOTA CJAyXa Y pa3HblX HACTPOHUIMKOB H TILATEJbHOCTb BbINOJ-
HEHHS] HACTPOHKH MOTYT HECKOJbKO CABHHYTb B Ty HJH HHYIO CTOPOHY
TPaHHLY pa3fes eHHs1 HHTePBAJI0B HAa «YyBCTBHUTEJbHble» H «HEUYBCTBH-
TeJbHBIe», HO B JI060OM cayyae octaercsi 0011asi 3aKOHOMEPHOCThb BJIHS-
HHS BEJHYHHBI PACCTPOHKH OCHOBHOTO TOHA HA YHCJIO GUEHHi B Pa3HBIX
uurepBasnax. [locaeaHee 3aBHCHT TOMBKO OT (PH3HUYECKHX MApaMeTpoOB
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Ko/ne6aTeJbHbIX TPOLECCOB, @ He OT CyOBEKTHBHOTO BOCNIDHSITHS HX.
[MojacunTaeM Tenepb TOUHOCTH HACTPOMKH TOHA 00! — 1o pasaHyHbIM
KHTEPBAJNAM NPH YCIOBHH, YTO B JIOGBIX HHTEPBAJaxX CJAbILIHbL H3IMEHE-
uust Ha 0,4 Tu. Jasa storo dopmyay (9) nepenHuieM OTHOCHTEJIBLHO
YyacTOThl HUJKHEro 3ByKa HHTepBaja:
mi —f,
= (10)
n
— yacToTa HUIXXHEro 3BYKa,
— yYacToTa BepXHero 3ByKa,
yacrora OHeHWH,
— HOMEep rapMOHHKH BEPXHEr0 3BYKA,
— HOMEp TapMOHHKH HH)KHEro 3BYyKa.
[MogcTaBHB uHcioBbe 3HaueHusi B ¢opmyay (10), moayuyum vactory
do', HACTPOEHHOrO 1O Pa3HBIM HHTepBanam, ['u:

rjge

=3 g
!

no maJjoi 5% 313,95—0.4 _ 96156 (nerounocts 0,06 T'u
TepUHH 6 ’ uau 0,023%);
Mu-6emord'

(verounocts 0,09 T'ul

4X327.02=04 _ 961,53 win 0,034%);

no 60AbLIOH

TepUHH 5
Mmu (nerounoctb 0,11 Tu
3X 348,82—0.4 — 926151 nn 0,042%);
no KBapTe 4
¢a'
2% 392,43—04 _ (nerounocts 0,13 T'u
no KBHHTE X 3 =261,49 uan 0,06%);
coab'
no 6onbloH 3% 436,03—0.4 _ 961 54 (netounoctb 0,08 T'u
cekcTe ) wan 0,031%);
an' :
1X 523,24—04 __ o
MO OKTase 9 261,41 (nerounocts 0,21 Tu
d0* uan 0,08%);

Pacio/oXMB HHTEPBAJbl B MOPAAKE yMEHbLICHUS OTHOCHTETbHOH Mo-
PPELIHOCTH HACTPOHKH, Mbl YBHIHM, UYTO HaMMEHbLIYIO TNOrPELIHOCTD
[AI0T MaJsas Tepuusi, GoJbluasi cexcta U Gosbllias Teplus:

OKTaBa KBHHTAa KBapTa 6onbuiast Ooabluas MaJas
Tepuud CEKCTA TepUHA

0,08% 0,05% 0,042% 0,034% 0,031%  0,023%

TepLHH H CEKCTHI OUeHb UYTKO PearupyioT Ha MaJjeHilue OTK/IOHEHHA
OT NPaBH/IbHON YCTAHOBKH BbICOTHI HHTePBaJoB. Hanmenbulyio TOUHOCTH
HACTPOMKH 1aloT HHTEPBAa/bl OKTaBbl, KBUHTA H KBapTa. [losTomy npuMe-
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HATb HHTEPBAJ/ OKTaBbl PH TEMNEPALHK HE DEKOMEHAYeTCs: YyeM Goblie
OKTaBHBIX X040B, TeM 60OJibUIe OLIHOOK.

BadsieT si4 Ha TOYHOCTb HACTPOHKH HHTEPBAJa MNOPSAOK HACTPOHKH
€ro 3BYKOB: HHXKHHH MOCJ€ BEPXHEro HAH HaoO6opoT? MBI TOMbLKO 4TO
YCTAHOBMJIM, UTO UeM Bblile COBNAJAI0LIHe TAPMOHHUKH, N0 GHEHU:M
KOTOPBLIX BLINOJHAKOT HACTPOHKY, TeM TO4YHEee OHa JoJiKHa ObiTb: camblii
TOUHbIA MHTEPBAJ — Masas Tepuusi — o6pa3yeT NPUMY MeXAy 4YeTBep-
TOH rapMOHUKOH BEPXHEro 3ByKa H MSATOH rapMOHHKOH HHXKHETO 3BYKa, U
3T0 00eCcrneyHBaeT HAaHGONBINYIO <HYBCTBHTENBHOCTb» HHTepBaaa. [py-
TAMH CJOBAMH, TOUYHOCTbH HAacTPOHKH obecneuHBaeTcss rapMOHHKAMH
fo/iee BHICOKHX HOMEPOB, KOTOPbIe MPHHAANEKAT HHKHEMY 3BYKY HHTEp-
Baja. B xauecTBe mpumepa BO3bMEM HHTepBa/J KBHHTBI C uYacTOTaMH
220 u 330 Tw 1 NocTpPOHM OT HMX TapMOHMUECKHE PSLABI:

220 440 660 880
330 660 . 990 1320

Cysum HHTEPBAJ [0 NOABAEHAA | 6HEHKS B CEKYH/Y, OBBICHB HUXKHHH
3BYK J1100 NIOHM3HB BEPXHHIH; B 3aBUCHMOCTH OT 3TOTO NMOJAYYHM ABa Ba-
pHaHTAa:

220,33 440,66 661 881,32
330 660 990 . 1320

3neck onHO Guenue, Ho 330 — 220,33 = 109,67 I'u, uau:

220 440 660 880
329,56 659 9885 1318

B 3TOM cnyyae B KBHHTE TakKe 0AHO GHEHHE, OAHAKO PA3HHIUA YACTOT
MepBbIX TAPMOHHMK HecKosabKo jpyras: 329,5 — 220 = 109,5 u.

Hasnnuo napapoxc: HHTepBaJ OZUH H TOT K€, B OGOMX CJyyasix OH
CYXX€H AO MOsIBJEHHS OJHOTO GHEeHHsl, a Pa3HHLlAa 4acCTOT MEPBBIX rapMo-
HHK pa3/iiyHasi, B 3aBHCHMOCTH OT TOFO, MOBBIIIAJNH JH HHXHHHA 3BYK
uam monuxKaJgau sBepxHui: 109,67 I'u == 109,56 Tu. Kasagnock 6bi, MOXKHO
Tenepb yTBEPXKAATh, UTO IPU HACTPOHKE HHTEPBAJA H3MEHEHHEM HHXKHETO
3BYKa IOBBILIAETCS] «4yBCTBHTENbHOCTb» MHTepBaJsa K ouwinbkam. [lapa-
AOKC nepecTaeT ObiTh NapajoKCOM, KaK TOIbKO Mbl 3aMETHM, YTO B NPH-
BeJCHHBIX BbIlE€ TAPMOHMYECKHX DsdaX HHTepBajsbl B OGOMUX cJyuasix
6/IM3KH, HO HE OJAHHAKOBHI 110 a6COJMIOTHOH BBICOTE OCHOBHBIX FaPMOHHK:
HHXXHHA 3BYK HMMeeT B OJHOM cayudae yacrory 220,33 ['u, a BO BTO-
pom — poBHO 220; aHaNOrHYHO Ae/10 OGCTOUT H CO BTOPHIM 3BYKOM. Mbl
yXe 3HaeM, UTO pasHOCTb OCHOBHBIX 4aCTOT 3BYKOB, 06pa3yoIUuX HHTED-
BaJl, NOBBILIAETCS ¢ NePELBUKEHHEM HHTEPBAJ/1a CHH3Y BBePX. DTO U €CTh,
OKas3blBAaeTCsl, MPHYHHA MNOABJCHHA pPa3HHLbl B YaCTOTHOH WHPHHE
HHTEpBaJIOB B HalleM ciayuae. [lepecyeTom Jierko nokasarh, 4YTO TOUHOCTD
HaCTPOAKH MHTepBa/a He 3aBHCHT OT OUEPEJHOCTH HACTPOMKH COCTaB-
JAOLIMX €ro 3BYKOB.

Boiwe Obii0 10Ka3aHo, 4TO GOJbLIYIO TOYHOCTh HACTPOMKM MOXKHO
NOJY4YUTb, HCIONb3YA Madble H OoJbluHe TEPUHH H GOJbLIHE CEKCTHI.
Ho nerxo sin pa6oTarh ¢ TaKUMH HHTepPBAJaMHU M OAMHAKOBO JIU XOPOLIO
CIBILIHBL B HHX Guenus? M Tyt okaspiBaercs, 4yTo yeM Gosibliie HHTEpBaAJ
npHeMJieM JJisi TOYHOH HACTPOHKHM TeOpeTHUYeCcKH, TeM TPyAHee ero Ha-
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ctpauBath. [leHCTBHTENbHO, HHTEHCMBHOCTb TaPMOHHMK, KakK IpaBHIO,
yMeHblIaeTcsi ¢ POCTOM HOMepa, 1o KpaHHeH Mepe, B CpeAHEM [Harna-
30He GOJBIIMHCTBA MY3bIKAJIbHbBIX HHCTPYMEHTOB, ¢ KOTOPOTrO HaYHHAaeTCsl
nacrpoiika. Co CHHXXEHHEeM HHTEHCHBHOCTH FapMOHUK CHUXKAETCsl HHTEH-
CHBHOCTb H GHEeHHIl, KOTOpble He06X04uMO cayiaTh. Cie10BaTENbHO, eCH
pSiA MHTEpPBAJOB MOCTPOHTH M0 MOPAAKY HAPACTAHHSA JITKOCTH HX Ha-
CTPOIKH, [0AYYHM PsA, OOPATHBIH PALY, B KOTODOM HHTEPBAJbI CAEAYIOT |
Mo NopsAAKy ofecreue HUsl HMM TOHHOCTH HACTPOHKH TOHOB: TPY/HEE BCEro
HAaCTpaWBaTb MaJ/bIMH TEPLHAMH H Jerye BCEro OKTaBaMH, He CUHTAd
npum. Ilosyuaercsi 3aMKHYTHIfl KpYr: JIETKO HacTpaHBaTb OKTaBaMH,
KBHHTAMH H KBapTaMH, HO TOUHOCTDb, NMOJyYaemMas ¢ HX NOMOLILbIO, HeBe-
JuKa; 6OJbLIYI0 TOUHOCTh 06ecTnednBaioT GOJblUKE H Majble TEPUHH H
GoJblINe CeKCTbl, HO HAYHHATb C HHX HACTPOMKY TPYIHO.

IIpo6aema Ha npakTHKe pewaercss npocro. C MOMOIUbIO JETKHX Ans
HACTPOMKH MHTEPBAJOB OKTAB, KBHHT U KBapT AeNa10T NPHOJIHKEHHYIO,
' Haua/IbHYIO HACTPOHKY, @ OKOHYATENbHYIO, TOUHYIO — TEPUHSIMH H Cek-
cramu. K coxanenuio, B yueGHOH JHTepaType /s HACTPOHULMKOB Ha-
CTPOHKA MO TepuUUsIM H CEKCTaM 3ayacCTylo He OCBellaeTcs. O6b1uHO
npeanaraercsi HaCTPauBaTh TOJbKO MO KBUHTAM, KBapTaM, OKTaBaM, a
MHOr/Aa BOOOlIe PEeKOMeHAYeTCst 0OXOAUTbCST TOAbKO KBHHTAMH H OKTaBa-
mu. Ha Haua/jibHOM 3Tane OBJAajeHHs HACTPOHKOH 3TO MOXKeT ObiTbh B
KaKoi-1H60 Mepe onpaBjaHo, NMOCKOJbKY Jlerye OnepHpoBaTh KBUHTAMY,
KBapTaMM M OKTaBaMH, HO KauecTBO HACTPOHKH MPH 3TOM OCTaBJseT
KeJaTb MHOTO Jy4lIero; Kpome TOTro, NMpH HACTPOHKe KBHHTAMH H KBap-
TaMH OUEHb JIeTKO HEe3aMeTHO NMepeHTH M3 30Hbl CYXKEeHHs HHTepBaJa B
30Hy paciipenusi. [IpaBaa, y uHTepBanoB, 06eCMeUHBAIOUIHX BbICOKYH
TOYHOCTb HACTPOHKH, €CTb CBOW HEJOCTATOK, 3aK/IOUalOUIHCH B TPYA-
HOCTH KOHTPOJMPOBAHHMs UX H3-3a GOJbLIOTO Yxc/a GHeHHil B eaHHHLY
ppemend. [IpsiMON cueT 31ech HEBO3MOXKEH, H MPHXOJUTCA 3aMOMHHATh
o6 uii xapakTep GueHH#, ux TemOp. Yenoseyeckoe yXo BOCIIDUHHMAET
GueHusl B [0OBOJIbHO IKHPOKoM auamnaszoHe — ot 0,01 (1 Gnenue 3a 80—
100 cek.) g0 400 B cexyuay [6]. B 3Tom ananasoHe GueHusi [pHIAKT
HHTEPBAJaM PasJHuUHYIO CTeleHb KOHCOHAHCHOCTH. [lo pa3HHUbl 4acToT
3BYKOB HHTepBaja B 4 I'll GHeHHSI JIETKO NPOCJeXHBAIOTCA H Kaxa0e
GHeHHe BOCIPHHHMAETCS B OTJENbHOCTH. YCTAHOBJEHO, YTO YXO HauGo-
Jlee 4yBCTBHTEJbHO K 3TOMY H3MEHEHHIO uacToTbl. B 06/1acTy yacTor or
5 no 20 GMeHHH B CeKyHAY OTJe/ibHble OWEHWs He BOCAPHHHMAIOTCH, a
XxapakTep HX M3MeHsieTcs HesHauntenbHo. B o6mactu 20—60 Guexui
B CeKyHAy Xapakrep OHEHHH Pe3KO MeHslercsi, 3BYK HHTepBaja CTaHo-
BUTCSl pe3KuM, rpy6ObiM, aucconaHcHbiM. Hakonen, ¢ yBeJqnueHHeMm 4wc-
na Guennit (Bbiwe 60) ux pasaudatbh Bce TpyAHee. Boimme 400 Guennui
B CeKyHAy OHH He BOCIPHHMMAIOTCA BooOlle. DueHusi, ucnonbsyemole B
HACTPOHKe TeplHuil H CeKCT, B 06]1aCTH TeMNEePHPOBaHHA 0ObIYHO He Mpe-
Boiiator 20—24 B cexyHay.

B npoilecce HaCTPOHKH NPUMEHSIIOTCS MEJOAXUECKHEe H TapMOHHYECKHE
HHTEPBA/bl, HO HX pOJb Pa3jiHdHa H OMNPEAeNseTCs BO3MOXKHOCTSMA
YCTAHOBKH 3BYKOB HHTepBaja NpPH MX MOC/KEJOBATENbHOM HWJH mapan-
JeJbHOM TNpOWrpbiBaHHK. [apMOHHMUECKHe WHTEPBaJsbl HCMOABL3YIOT NpH
HacTPOHKe HEMOCPEACTBEHHO IO OHeHHAM, HO NIPH 3HAUHTEIBHOM Hapyille-
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HHH' HaCTPOMKH, TO €CTb NOCJE 3aMeHbl CTPYH Ha HHCTPYMEHTe HJH
KOrJa OH JOJINQ He HACTPAHBAJICH, a TAKXKe NPH HeOOXOIHMOCTH H3Me-
HHUTDH OéHJ.yIO BBICOTY CTPOSA U T. A., UCITOJIb30BATb TOJbLKO rapMOHHYECKHE
HHTepBaJbl He pexkomeHayercd. TyT He ofoHTHChb 0e3 MeNoJH4YecKHX
HHTEpBa/ioB. HacTpoALIMKY 10CTATOYHO yMeTh conbdefKHPOBATL OCHOB-
Hble HHTEPBAJbl: OKTaBYy, KBHHTY, KBApTy, 60J/bliyi0 TE€PLUHIO H GOJbBIIYIO
CEKCTy. IDTH HHTepBaJ/bi OGbIYHO 3aMOMHHAIOT 1O ABYM HAyajbHBIM
TOHAM KakoH-1H60 nonyaspHoil Mesioauu necHu. Hanpumep, Hauano
necHH «Beuep Ha pefige» B. ConobbeBa-Cenoro: «Cno-emte, apy3sbs...» —
oKTaBa; Hauajo neciu «Joporu» A. HoBukoa: «3dX,—A0POTH...» —
KBUHTA; Hauaao «llechn o Poaune» WM. Jlynaesckoro: «lllupo — ka
CTpaHa MOsi pOjHas...» — KBapTa; Haya/Jo HapoAHoH necHH «[lo — 3a-
pactaJjii CTeKKH-AOPOXKKH...» — 6. TEpUUSA M, HAKOHeL, GOJblIAA CEKCTa
Hayano pomaHca A. Bapaamosa «Kpacubiii capadaun»: «He — med Thl
MHe, MATYIIKA...»

[Tpouecc HacTPOHKH YCJOBHO MOXKHO paseidTh Ha YeTbipe 3Tana:

1) ycraHoBka MesnoAaHuecKoro HHTepBaja. 3ajadya 3TOro 3stana —
OPHEHTHPOBOYHASE YCTAHOBKA HMHTepBaJja [0 MEJOAHUECKOMY PHCYHKY.
[Ipu nocraTouHo TBepAO 3ayvyeHHOH MENOAHH WHTEpPBAJA, TO €CTh INpPH
NPpaBHJIbHOM €ro co/ibeJKHPOBAHHH 3Ta 3a4aya 0cOObiX 3aTPyAHEHHU I He
Bbi3biBaer. Kpome TOro, He ycTaHOBUB MeJOAHUECKHH KOHTYP HHTEPBAJA,
HEBO3MOXKHO MPHCTYIIHTD K AaNbHeleR HacTpolike no 6uenusm. [1pu ne-
MpaBUAbHOM COJb(EIKUPOBAHHU HHTEPBAJA CO3/2€TCS OMACHOCTb II0-
MacTb B KaKOH-JMOO APYroH HHTepBaJ C APYrHM UHCJIOM KOHTPOJIH-
pyembix - GHeHHE W cBecTH paboTy Ha HeT. HacTpoHIHK He A0JKeH
HEAOOLEHHBATb POJIb 3TOrO 3Talia;

2) HaxOXA€HHe 30Hbl TeMnepauund. 30HA TeMIIepalUH — 3TO 30Ha
CY?>KEHHST HJIM PACLIMPEHUS] HHTEPBAJa, B KOTOPOH HAaCTPOHIIHK TeMIepH-
PyeT B COOTBETCTBHH CO CTPOEM HHTEPBaJ, OMepPHPYs KOJHUECTBOM Gu-
eHMH B CEKYHAY KaK KPHTepHeM [1PaBHJbHOCTH HACTPOUKH. B aBenaaua-
THCTYNEHHOM (1O 30HHOH TEOPHH CJyxa — JABeHajllatuzoHHom [l11])
paBHOMEpPHO-TEMIIEPUPOBAHHOM CTPOE HHTEpBAaJ/bl — KBHHTA, MaJas Tep-
UMsl M MaJjias CeKCTa CyzKaloTcsl, TO eCThb 3BYKH TEeMIIEpHPOBAHHOIO
HHTepBasa OJHXe ADYr K APYTy, 4eM 3BYKH YHCTOro MHTepBajaa. Ha-
o6opor, npH TeMmNepauHu pacluMpseTcs KBapra, O0oJblias TepLus,
GosibLiasi CEKCTa, MaJasi CeNTHMa (3TOT HHTEPBaJ PEAKO NMPUMEHSIETCS B
Hactpoiike). CedyeT cHayasa HaCTPOHTb HHTEPBaJ YUCTO, 3aTEM CY3HUTb
HJIH pacLIMPUTh HHTePBAJ 10 NOsIBAeHUs1 OUeHHH B HY KHOH 30He. Ha 3Tom
3Tane BO3MOXKHbBI OWMOKM B ONpeAeNeHHH HAaNpaBJIeHHs TeMIepalluH,
0COGEHHO MNpPH HACTPOIKe KBHHTbl MJM KBapThl. 3/eCh MMeercst ornac-
HOCTb NepedTH yepe3 HyJib OHEHHH W MONAacCTb M3 30HbI CYKEHHS! B 30HY
paclIHpeHHs, U HaoGopoT. Xapakrep GHeHHHA NpH 3TOM MJaA cayxa Oy-
JleT HeW3MeHHbIM. BTopo# 3Tan HenocpeiacTBEHHO MEPeXOJHT B CJeayio-
LLHH;

3) TouHas HacTpoikKa HHTepBaJa. IJTOT 3Tall CcaMblii TPYJOEMKHH
U IPOAOJDKHTENbHbIH 110 cpaBHEHHIO ¢ APYrHMH. Cl0fa BXOAUT HE TOJBLKO
CO3/aHHE B HMHTEPBAJIE HYXXHOTO KoJHYecTBa OHEHHHA, HO W KOHTPOJb
NPaBUJIBHOCTH HACTPOHKH TOHOB HHTEepBaJsa 10 GHEHHSIM B APYTHX HHTep-
BaJiax, TO €CThb COMNOCTABJEHHE C paHee HAacTpPoeHHBIMH ToHamH. OT Ka-

73



&
)

YeCcTBa BLINOJHEHHsS] 3THX paboT HEeNoCpeACTBEHHO 3aBHUCHT KauecTBO
HACTPOHKH;

4) o6LHKU KOHTPOJb NPaBHJIBbHOCTH HAaCTPOHKH BCero AHamna3oHa, To
€CTb MpOBepKa NpPaBHJIbHOCTH HACTPOHKH HHTEPBAJIOB BO BCEX OKTaBax,
B3aMMHAfl HACTPOHKA pas3/IHUHBIX OKTAB IO OTHOUIEHHIO APYT K APYLY H
ycTpaHeHHe BO3MOXKHBIX HeTouHOcTe#. Hepeako npu uucTO 3BydallHXx
OKTaBax ocTaloTcs GHeHHs B MHTEpBaJax B ABE, TPH W YETbIPE OKTaBbl.
Ecnu npu 3Tom ycTpaHuTb OGHeHHst B HHTepBaJax, HanpHuMmep, B JABe OK-
TaBbl, TO OCTaHyTcA GHeHHsl B HHTEpBaJax B OAHY, TPH H YEThIPE OKTaBbI,
TO €CTb KauecTBO HACTPOHKH B HEKOTOPOH CTeleHH 3aBHCHT OT TOrO, Ka-
KUM MHTepBaJOM (B OAHY, /[Be, TPH WIHM UeTbipe OKTaBbl) [ejaerTcs
nposepka. Uem GoJiblle HerapMOHHYHOCTL OGEPTOHOB CTPYH, TeM GoJblIe
MOXe€T GbITb HECOOTBETCTBHE B UHCTOTE HACTPOHKH ABOWHLIX, TPOHHHIX
H yyeTBepeHHbIX OKTaB. O B/IHSHHH HErapMOHHYHOCTH Ha HACTPOMHKY
Gonee MoApoGHO OyleT CKa3aHO HHIXKeE.

Kak yxe roBopuiaoch, je/eHHe mpouecca HaCTPOHKH Ha 4YeThipe 3Tana
SIBJISIETCS YCJOBHBIM H HEOGXOAHMO TOJIBKO [Ji51 06/Ier4eHnsl NOHHUMaHHusA
CYLLHOCTH 3TOrO npouecca. B npakTuueckod pabore pasfHUuHbIe ITAMH
MOTYT HakK/JaJblBaTbC OAMH Ha APYroH, NpoTeKkaTb HHOrAA OAHOBPEMEH-
HO, a HHOTJa 4aCTHUHO HJH BooOule OTCyTcTBOBaTbhb. Hampumep, ecan
MHCTPYMEHT HacTpauBaJCcss HeaaBHO (WJaW OH Obll Majo paccTpPoeH),
HeoOXOAUMOCTb B IIepBOM 3Tane (YCTaHOBKA MeEJOAHYECKOTO HHTEp-
BaJsia) OTHnajaer, [IOCKOJNbKY TeMIEPHPOBAHHbIE HHTEPBAJIbl HAXOAATCH B
HY>XHOH 30He TeMnepauHuH U TpebyeTcst yTOUHHTD YHCA0 GHEHHH B HHTEp-
Basax. HacTtpofika U KOHTPOJIL HHTEDBAJOB, [0 CYIeCTBY, MPOBOASATCS
O/ HOBPEMEHHO.

3. [lnaHbl HACTPOHKH M KOHTPOJIb

[loa nnaHoM HACTPOHKHN OOLIUHO NOAPA3YMEBAETCA IPUHATASA NOC/AE/10Ba-
TEJbHOCTb HACTPOHKH TOHOB B 0GJacTH TeMIIepHPOBAHHUA (cepeiuHa
3ByKopsjga). Hekotopoie HaCTPOHIMKKHA CUHTAKOT, YTO HACTPOHKa Kpaes
fHanasoHa He fABJASIETCS NMPOCTOH onepauuel HACTPOHKH [0 OKTaBaM,
a ecTb NMpOLOJDKEHHe TeMIepUpOBaHHA BCEero 3ByKopsiia. Takum obpa-
30M, MOA NJaHOM HACTPOHKH TOHOB 3BYKODSIAA MY3BLIKaJbLHOTO HHCTPY-
MeHTa cJeayeT MOHMMATb Lenecoo6pasHylo MOCaAel0BaTeNbHOCTh Ha-
CTPOHKH H KOHTPOJISi BCeX TOHOB 3BYyKopsiga. [lman HacTpoiiku obaactd
TeMIIepUPOBAHUS SIBJASIETCSI COCTABHOM UacTbio O61LEro naaHa HacTPOHKH
HHCTpYMEHTa.

B npakTuke BCTpeualOTCsl MHOTOYHCJEHHbIE Pa3sHOBUAHOCTH IJIAHOB,
HMeIIUX Te HJH HHble NPeUMyLIecTBa W HeloCcTaTKH. Boi6op KOHKpeT-
HOr'O MJ1aHa HAaCTPOHKH 3aBHCHT OT MHOTHX (paKTOPOB: OT BKyCa H OIBITA
HaCTPOHLLHKA, OT (PU3HYECKOT'O COCTOSIHHSI HHCTPYMEHTA, NEPUOIHYHOCTH
NpeAbLAYLIHX HACTPOeK, TPYAOEMKOCTH H TpeGyeMOoi TOUHOCTH HAaCTPOHKH
U T. A., HO BCE NJ/1aHbl HACTPOHMKH AOJIKHBI YAOBJCTBOPATL OlpeAeseH-
HbIM TpeGOBaHHAM. YKaxXeM 3/eCh TOJbKO HeKOTOpble H3 HUX, MO3BOJSAK-
LiHe OLEHHTb TOT HJH HHOH IJIAH HACTPOHKH.
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1. PaBHOMepHOe pacnpegeseHHe «HeHATYypasbHOCTH» MO BCEM OCHOB-
HbIM HHTEpBaJsiaM, NMpeaycMaTpPHBaeMoe CAMHM TEPMHHOM «PaBHOMepHasi
TeMiepauusi». JTO 3HAYHMT, YTO HeJb3sl, HAlPHMepP, «3arpsA3HATb» Tep-
IHMIO [1/151 JIyULIero 3ByuyaHHsl KBHHTBI, KaK 3TO 4acCTo AeNAal0T NPH HACTPOH-
K€ MO KBHHTAM HEOMNbITHbIE HACTPOHLIMKH. Bce OCHOBHbIE HHTEpPBaJHI,
HCMOJIb3yeMble B HACTPOHKE, AOJKHbBl HMETb MHHHMAJbHO HEOOGXOAHMYIO
yacToTy Guenuit. [1pu npaBuabHOR HacTpofike Ha6JIOLaeTCA PABHOMED-
HOe HM3MeHeHMe 4acTOThl OMeHHMH NpPH MOJYTOHOBOM CJel0BAHHH OLHO-
MMeHHbIX HHTEepBaJoB.

2. [lnan HacCTPOHKH He OOJIKEeH COCTOSITb M3 OJHMX H30JMPOBAHHBIX
uHTepBasoB. Llesecoo6pasHbii nJaH HACTPOHKH MpeiycMaTpHBaeT CBe-
N€HHWEe K MHHMMYMY KOJIHUECTBAa TOHOB, KOTOPble HACTPAHBAIOTCH TOJBKO
Mo ogHOMY HHTepBajsy. HacTpofika ToHa no OZHOMY HHTEpBaJ/y He AaeT
HEOGXO0AMMOH TOUHOCTH: TPYAHO 6e3 KaKHX-JTHGO MPHGOPOB TOUHO OTCYH-
TaTh YacTOTy GMEHHH, KpOMe TOro, caMm OTNPaBHOH 3BYK HACTPAHBAEMOrO
HHTEpBaJa HMe€eT Ty HJH HHYI mnorpeiiHocTh. [locaenoBaTesbHOCTD
HACTPOHKM JOJI)KHA obecneyuBaTb HaHOO/ee PAHHIOW BO3MOXKHOCTb
NPOBEPKH HACTPAHBAEMOTO 3ByKa GOJIbIIHM YHCIOM KOHTPOJIbHBIX HHTED-
BaJIOB: KBMHT, KBapT, Tepuuid H cekcT. IlpH 3TOM HHTEpBasbl MexXay
paHee HACTPOEHHBIMH 3BYKAMH H HACTPAHBAaeMbIM 3BYKOM JOJKHBI Kak
6bl OrpaHMYHBATD 3TOT 3BYK, KOHTPOJIHPYS €ro cBepxy H cHU3y. OcobeH-
HO YJAOGHBI /11 IPOBEPKH HHTepBaJibl, HMeEIOlIHe IPHMEPHO OAMHAKOBOE
yuca0 GHeHHH ¢ BHOBb HAcCTpPaHBaeMbIM 3BYKOM, JIHGO OTJMYAIOLIHECS
B JBa pa3a, uTo6bl 6MeHHUA B KOHTPOJbHBIX HHTEpBaJaXx JIETKO CONOCTaB-
JSJIACh Ha CJYX, TaK KakK Jierde oleHHTb WAEGHTHUHOCTh 4acToT GHEeHHH,
YeM 3aMEHHTb PasHHIy 4acToT B Apo6Hoe uuciao pa3. M3 pgawHoro npa-
BUJIA TaKXe cJejyeT HeLOCTATOYHOCTb KOHTPOJS HACTPOHKM OJHHMH
KBHHTAMH H KBapTaMH, TAaK KaK IIPM 3TOM 3HAUHTEJNbLHBIA HauaJbHBIH
y4acToK paboThl GyAeT COCTOATb M3 HACTPOHKH H30JHPOBAHHBIX HHTEP-
BaJIOB M BKPaBUIYIOCS BHAauaJje OUWHOGKY yaacTtcsi OOHApPYXKHTh JHIIb B
KOHII€ HaCTpOHKH. Kiaccuyeckui niaH BKIIOYAET HE TOJNBKO HACTPOHKY
KBUHTAMH M KBapTaMH, HO TaKxKe [IpeiyCMaTpHBaeT H HCMNOJAbL30BaHHE
MaJibix H GosbluMX Tepuuid u cekct. [IpodeccHoHanbHble HACTPOHUIMKK
UIHPOKO MPAaKTHKYIOT B 06J1aCTH TeMNEPHPOBAHUA B3aHUMHBIH KOHTPOJb
HHTEPBAJIOB: IPABHJIbHOCTL 60JbUIHX TEPLHH POBEPSIOT M0CIE[0BATEb-
HOCTSIMH KBHHT W KBapT, a MNoc/elHHe HHTePBaJbl NPOBEPSIOT MOCAeNO0-
BATEJBHOCTAMH OOJIBILUX H MaJbiX TepUHH,

3. [lnan HacTpolku goJkeH ofecrneyuBaTh MHHHMAaJbHOE IlepemeLie-
HHe BupOesied (KOJKOB), MHHHMAJbHOE YHCJAO MEPEeCTaHOBOK KJoda C
OfiHOTO BUpGe/si Ha ApYro#d NpH HacTpolike GoOpPTENUAHO MJIH MHHMUMAJb-
HOe YHCJIO BO3BPATOB K OAHOH W TOH Xe HOTe Booblle NPU HACTPOHKe
MYy3bIKaJbHBIX HHCTPYMeHTOB. Tpe6GoBaHHe B 0COGLIX MOSICHEHHSIX He
HyKAaeTCH, TaK KaK sICHO, YTO OHO CBSI3aHO C TPYJA0E€MKOCTbIO HACTPOHKH
H C COXpaHeHHeM CTaOH/JBHOCTH CTPOS H 3BYKOBBIX KauecTB HHCTPY-
MEHTOB.

4. O6nacTb TeMNepHUPOBAHHA He AOJKHA MNpPEBbIUIATH OKTaBbl. IJTO
Tpe6oBaHHe yxe 6bl10 060CHOBaHO paHee. HanomHuuMm, uto npu pacuiu-
peHHOH 00J1acTH TEMIIEPHPOBAHHS, TO eCTh OXBaThiBalollel 10 AeBATHA-
LaTH 3BYKOB, YaCTh XOJAOB NPHXOAMTCH [e/aTb OKTaBaMH, a 3TH HHTep-
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BaJibl, KAK YK€ CKa3aHO, ABJFAKTCS HauMeHee TOUHBIMHU MPH KaXyliencs
JIETKOCTH HAacTpoilku. B pesysnbraTe He ofecrneuuBaeTcsi HeoGXoanMas
TOYHOCTb HACTPOWKH W BO3PACTaeT TPYAOEMKOCTb.

[TepeunciaenHble TPeGOBAHHA B OCHOBHOM OTHOCSATCA K HHCTPYMEHTaM
C (PMKCHPOBAHHBbIM 3BYKOD#/A0M PaBHOMEpPHO-TEMNEPHPOBAHHOTO CTPOA,
KOTOpble Haubojiee TPYIOeMKH B HacTpoiike W TPeGYIOT OCHOBATe/b-
HOTO M3yueHHUsl TeOPpHH H GOJIbIIOH TPEHHPOBKH.

Mpl yXKe YCTAHOBHJH DOJIb H 3HAUE€HHE OCHOBHBIX BHJOB HHTepBa-
JIOB B HACTPOFiKe 30Hbl TeMepupoBaHusi. CyLiecTBYIOT elle ABa OGCTOs-
TeJbCTBA, CBA3aHHbIE C MOCTPOEHHEM MAaHOB HACTPOHKH. ITO — BBICOT-
Hoe ToJioKeHHe 006J1acTH TeMIepHpOBaHUA H oOlllee HalpaBJjeHHe ee
HACTPOHKH (IpeUMYLLeCTBEHHOEe HalpaBJjeHHe BBEPX HJ/IH TMPEHMYILecT-
BEHHOE HanpaBJ/ieHHe BHH3).

O6.1acTb TEMIIEPUPOBAHKS NPH HACTPOiKe HoOpTENHaHO OGBIYHO A —
42!, IpH HACTPOHKe SI3bIUKOBBIX HHCTpyMeHTOB — mu' — mu®. Pacno-
JOXKEHHe 3TOH 06J1acTH B CpeAHeM pPerucTpe OIpaBAbIBAETCH TeM, 4TO
3JeCh Jierue BCEro CJbIIIHBI OHEeHHST H YTO HMEHHO B CPEAHEM pErucTpe
yX0 HauboJiee YyBCTBHTENbHO K H3MEHEHHSIM UYacCTOThI, a TaKXe OTHO-
CHTEJbHO MpPOLIe TeXHHKa HACTPOMKH.

OaHako HeGoJbLIHE CABWHIM 006JacTH TEMIIEPHPOBaHHSA BO3MOXKHBLI
Tak, B MpakTHKe aMePUKAHCKHX HaCTPOHLIHKOB IPHMEHSIIOTCS 06/1acTH
Temrepalun ¢a — a' u mu — mu'. Takoe cMellleyHe HMEET ONpe/eseH-
HBI CMBIC/I: TIPH caBure 06JacTH, HapuMep, Ha OKTaBY BHU3 GHEHHA BO
BCEX HHTEepBajax CTAaHOBATCS BABOE peXe H, CJel0Bares]bHO, Mpolle
HacTpauBaTh TaKHe UyBCTBHMTE/bHbIE MHTEPBAJbI, KAK TEPUHH H CEKCTH.
Kpome Toro, B opTennaHo 6osee HH3KHE CTPYHBI HMEIOT GoJsiee Npoiod-
XKHTeJbHOe BpeMs 3BY4aHHsl, 4YTO TaKxKe IOMOTaeT B HaCTPOHKe.

Ho B KOHEUHOM cueTe MPHHSTHE /1 HACTPOHKH TOrO HJIM HHOTO BBICOT-
HOFO TOJIOKEeHHA 06/aCTH TeMIIepUPOBAHUS 3aBHCHUT OT BKYCa M MPUBHIY-
KM HAcTpOHILHKA. .

HacTpoHUIMKY KAaBHILHBIX HHCTPYMEHTOB [10/I€3HO HMEThb HOMOTrpaM-
My, npejcTaBJeHHylo Ha cxeme 14 [12] W cocTaBieHHyIO AJIsl JHaNa3oHa
asi — cu', B KOTOPOM OObIYHO HAYHHAIOT TEMIIE€PHPOBAHHE.

Ha ropusonraabHoil ocH rpadHka 0603HaueHbl HUXKHHE TOHbI TeMIepH-
pOBAHHOrO MHTepBaja. Kaxkaas KpHUBasi COOTBETCTBYET ONpeAe/eHHOMY
wHTepBany (Manasi Tepuusi, Goablias cekcra v T. A.). [1o BepTHKaIbLHOH
OCH OMpee/saioT aGCOMIOTHYIO BeJHUMHY uHcaa OueHuid. Ecan, Hanph-
Mep, HYXKHO Y3HaTb, Kakasi 4actoTa OHeHHH A0/ KHA ObITb B TEMIEpH-
pOBAaHHOM HHTEpBaJe Mmu' — coav-Oues', npeacrasasiouiem co6oit 607b-
LIYI0 TEPUHIO, HEOOXOANMO HAHTH Ha FOPH3OHTAJbHONH OCH HOTY mu', Mo
BEPTHKAJbHOH JIMHHH QOATH 10 nepeceyeHHs ¢ KPUBOH «Obosbluas Tep-
UMSI», HA 3TOM MepecedeHHH 0003HayeHa HoOTa cOAb-0ue3', n OT TOUKHA
fMepeceueHusi M0 rOPU3OHTAJIN AOCTHYb BEPTHKAJbHOH OCH, HAa KOTODOM
MBI H HaliJeM HCKOMYIO 4acTOTy GHeHHil. 3HaK -+ Ha KpHBO# 0603Hauaer,
4TO B JAHHOM cJyyae GUeHHUs JOJKHBI IPOCAYIIHBATHCA B 30He pacuInpe-
HHSi MHTEpBaja, 3HAaK — JaeT HaM [MOHATb, YTO HHTepBaJ (Hamnpumep,
MaJas TeplHusl) TeMIIEDHPYeTCs B 30HE €ro CyXeHHs.

[MpuBeaem npuMep NjaHa HACTPOHKH M TeMIMepPallM{ [HAMa3oHa af —
45, 1OBOJILHO THIMHYHOTO A 06JACTH TeMNEePHPOBAHHS.
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HacTpoiiky HauMHAlOT C TOUHOH YCTAHOBKH IO KaMEPTOHY YHHUCOHA
a45' n oKkraBbl as, o6pallasi BHUMaHHe Ha TOYHOCTb HAaCTPOHKH YHCTOH
OKTaBbl, TaK KaK OT 3TOr0o 3aBUCHT BCs [lociejylouiasi pabora o TeM-
nepauud. TpyAHOCTb 3aK/iO4aeTcs B TOM, 4YTO OKTaBa MOXKeT ObiTb
HacTpoeHa ¢ GoJiblleH HJAH MeHbilleH OIHOKOH, HO 1O 3BYYaHHIO €amoro
MHTEepBaJja OKTaBbl 3TO GbIBaeT TPYAHO YCTaHOBHTb. besynpeuHoil Hacr-
POMKH OKTaBBI MOXKHO LOGHTBCH TOJNBKO C MOMOLLbIO MPHBJIEUEHHS MOBE-
POYHOTO TecTa — KBAPTHI C ee 0GpallleHHeM — KBHHTOH M MaJoH Tepuun
¢ ee obpaiieHuem — Gonabluoll cekcrod. M3 Tabanubl, nomemem{on Ha
¢. 67, BUAHO, YTO YHCJIO 6nemm B HH)KHeH KBapTe 42 — pe' paBHO UHCAy
GueHuil B BepXHeil KBUHTE pe' — as', TO eCTh IPUMEPHO OJIHOMY GMEHHIO B
CeKyHAY. ¥X0 ¢ 60/bLIOH TOYHOCTbIO MOYKET OUEHHTb PaBEHCTBO HHCEl
6HeHHH.

IonycTuM, OKTaBa miHpokasi. B 3ToM caydae, cuMTasi anpuopH cped-
HHI ToH pe' HACTPOEHHBIM MPABHJIBLHO, B BepxHeH KBHHTe GylerT MaJo
6neHuu a B HHUXKHedl KBapre — Hao60poT, MHOro. Ec/iM ke nonslTaThes
TOH pe' HEMHOro MOJHATb, TO MOXHO IOJYUYHTb NPABHABHYIO KBHHTY, HO
H CJHLIKOM HIHPOKYIO HHKHIOIO KBapTy. HacTpous npaBH/IbHO HHAKHIOK
KBapTy — He NOJYYHM HPaBUJIbHYIO BEDXHIOI KBHHTY. [lonycTHM Teneps,
YTO OKTaBa HECKOJbKO cyxeHa. Toraa BepxHAsA KBHHTA OydeT HMeTb
CJAMIIKOM GOJbllIOe KOJUUeCTBO OHeHHH H OYAEeT upe3MepHO CyXKeHa, a
HUXXHSASA KBapTa, Hao6opoT, 6ydeT HMeTb IMOYTH YHCTYIO HAaCTPOHKY.
M B TOM H B Apyrom ciayuyae, NpaBU/IbHO HAacTpPaHBas OJHH U3 HHTEpBa-
JoB, 6yaeM yxyallaTb APYTOH.

Takvm o6pas3om, KOTjJa He yAaeTcd YPaBHATbL YMCJ0 OHeHHH B nape
HHKHSIS1 KBAPTA — BEPXHSIt KBHHTA H3MEeHeHHeM BhICOThbi CpeJHero ofiie-
ro TOHA, TO 3TO 3HAYMT, YTO CaMa OKTaBa HACTPOEHA HeNpaBHJbHO.
AHajorHuHbIE pacCyKAEHHS MOXKHO MpojenaTb U AJs APYTro# napbl HH-
TepBaJOB — HHXKHsIS MaJasi TeplHsi — BepXHss GoJbiuas cekcra. C Toi
TOJIbKO pasHMUEl, 4TO B HUXKHEH MaJoH TepUMH HHTePBaJ yXKe UHCTOro,
a B BepXHeil 60J1b1I0H ceKcTe ILHpe YHCTOro HHTepBaJa. [lepsoHavaibhyio
HaCTPOMKY YHHCOHA, OKTaBbl, KBHHTbI MW KBapThl NMPOU3BOAAT L0 TeX
nop, MOKa He AOCTHTHYT HeOOXOAHMOro paBeHCTBA uHCeJ OHeHHH B
HUXKHEH KBapTe u BepxHeil KBHHTe. TOJbKO B 3TOM cayyae okraBa Oyaer
HacTpoeHa TOYHO.

JanbHelive X0abl OTJIHYAIOTCS 6OJIbLIJHM paszHoo6pasueM; [pHBeLeM
HekoTopble 3 HMX. HacTpauBaem Ton mu' Kak KBapTy or 45! ¢ YuCiION
6ueHui 1,48 ¥ Kak KBHHTY OT 48 ¢ yHciaoM Ouenuid 0,74 (B aBa pasa
MeHpIlE) . Y6eauBIIHCh B [IPaBUALHOCTH HacTPOHKH 45 — pe' — Mu'
aa', HaYMHaeM HacCTPOHKY, HANPHMep, TOHA 4 B KBapTy OT TOHA MU' H B
MaJlylo TepUHI0 — OT pe'; COOTBeTCTBYIOLLME uncIa OGueHuit 1,12 u 13,32,
Ton cu moToMm ellle NPUAETCS YTOYHHTb, NMOCKOJbKY Ha CJAyX OTCYHTATh
1,12 u 13,32 6uenus TPYAHO H 3/eCbh OTHOCHTENBHO BeJHKa BO3MOX-
HOCTb HEeTOYHOH HacTpoiiku. OT cu HAaCTPOMM KBHHTY BBepX (a-dues'.
DTOT TOH yXKe MOXKHO KOHTPOJHPOBaTb N0 pe' W Af, COCTABAAIOLIUM ¢
Hell GOJIbILYIO TEPLHIO U GONbLIYIO ceKeTy ¢ 11,66 u 9,98 Guenuil B CekyH-
Ay cooTBeTcTBeHHO. Ha 3TOM 3Tane nosiasiercs BO3MOMHOCTb MOBTOp-
HOTO YTOYHEHHS MPABH/ILHOCTH HACTPOHKH TOHOB CU M ¢a-dues'. Tocie-
J0BATEJIBHOCTb HACTPOHKH BCEX PACCMOTPEHHBIX TOHOB (Bcero 6) mpube-

78




AeHa B CJeAylOllleM HOTHOM MPHMeDE, B KOHILE KOTOPOro AaHa Moc/Ieno-
BaTeJbHOCTb HHTEPBAJIOB, ciayxawas Ans Koutpoasi. [lycToll osaa
(ueasn HOTa) 060O3HAYaeT HACTPaAHBAaeMbIH TOH, 3aY€pHEHHBIH 0BaJ —
HaCTPOEHHbIH (KOHTPOJIbHEIA) TOH HHTEpBaJja.

6
4

i

%98 166 1332 0,74 0,83 " 1,48
Hauano Hactpoiixn o6aacru reunepupo’nanuﬂ’ 30 10 12
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Uuena noj MHTEpPBAa/saMH MOKa3bIBAOT 4HCa OMenuit, KoTopbie, Kak
MOXKHO 3aMETHTb, MOCTENeHHO YBEJIHIUBAIOTCS C/IeBa Hanpaso. Ecan npu
YKa3aHHOH MNOCJeA0BaTeJbHOCTH NPOHTPLIBAHUS uHC/IO GueHuil Oyjaer
IIABHO BO3pacTaTh, TO 3TO OYAET C/YyKHTb OJHHM H3 NPH3HAKOB TOTO,
4TO MHTEpBaJ/bl HACTPOEHbl NpaBuibHO. CaelyeT UMeTb B BHAY, 4YTO
-AaHHBIA NPU3HAK HEOOXOAHMM, HO HegocTaToueH. JLast NPOBEPKH CJeyeT
NPAMEHSATb H APYTHe IPHEMbl KOHTPOJIS.

OcTaNbHbIe TOHBI 110 AaHHOMY MJIaHy MOTyT GbITh HACTPOEHHI B OPSIAKE,
NPHBEIEHHOM B HOTHOM MNpHMepe 7.

Mepawi BapuanT naana nacrpoiiku

Ilocne oaHHHAALATOrO X042 HACTYNAET BO3MOMKHOCTb MPOBEPKH HACT-
POHKH TEMIIEPALHKH C MOMOIUBIO TPEX GOJBLUINX TepuHit: 41 — do-dues',
do-dues'— ¢pa' u pa' — 42', koroprie nawT cooteTcTBeHHO 8,73; 11,00 H
13,86 Guenuit B cekyuay. BasiToie nocaesoBatenbuo CHH3Yy BBEPX TepUHH
AOJIKHBI AaBaThb MJIABHO BO3pacTaloluue yuciaa 6ueHud. B 3akmouenue
HacTpauBaloT TOHbl 00' W coas'. JlyuuiuM KOHTpOseM NPaBHIBLHOCTH
TEMIIEPAUHH FIBJAETCH MPOHUTPbIBAHHE TMOCJAEA0BATENbHOCTH GOJBILUX W
MaJbiX TepUMH CHH3y BBepx. Ilpu paBHOMepHOH TeMmmepaiuH uacroTa
OHeHWH B TEPUHAX IJIABHO YBEJIHUHBAETCS.

OGaacts TemmepupoOBaHHS HHOTAA pPeKOMEHLyeTcsi HacTpauBaTh ¢
ABYX CTOPOH, HalIpUMEp, HauaTb C TOHA A4 MAJOH OKTaBbl H HATH KBHH-
TAMH H KBapTaMu BBepX. 3aTeM, MPOHIS NOJOBHHY 30HBI TeMNepalMH,
HauaTb HAaCTpaWBaTb HHTEPBAJbl yKe B HHCXOAsIIEM MOPSiAKE OT 4s'.
Cuutaercsl, 4TO TaKHM MyTEM YMEeHbIUAETCS OMACHOCTb HAKOIJIEHHS
OWHGOK HACTPOHKH Ha OTAEJNbHBIX HOTAX.

Bropoi papnant naana nacrpodixu
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[TpeuMyLIeCTBO 3TOrO IJ1aHA HACTPOHKH N0 CPABHEHHIO C MNEPBbIM B
TOM, UTO BOCBMOH O CYETY TOH CO/lbl HacTpauBaloT B KBApTy [0 OJHOMY
U3 HauboJjiee TOUHO HACTPOEHHBIX paHee TOHOB pe W TakHM 06pasoM
HCKJIOYAIOT HAKOMeHHe OIMGOK NP [OCJe10BaTebHOH HaCTpPOMKe
TOHOB OT 48 10 Jo-Oue3'. Tlocsie HACTPORKH TOHOB coas', 90, d)a‘ 10sIBJISI-
eTcsl BO3MOXKHOCTb IIPOBEPKH Kpyra u3 GoJbiuux Tepuuid. Ha stom sTamne
3apaHee YCTPAHSIIOTCS OIIHOKH B HACTPOHKe BCeX MpedblaylIuX TOHOB H
OCTABILHECS TOHBI COb-0ued’, pe-Oues’ W as-Oue3 A5l CBOeH HACTPOUKH
pacnosaraior GOJbLIKM KOJHUECTBOM KOHTPOJIbHbIX MHTEPBAJIOB. 3aech
YMECTHO CIe/aTh HeCKOJbKO 3aMedaHHH.

1. JTio6oi nJaH MOXKHO YHTATh C KOHLA: HACTPOHKY MOXKHO Aenaatb
M B NIPSMOM M B OOpDAaTHOM HalpaBJeHHH.

2. Boifop KOHKPETHOTO M/1aHa HaCTPORKH 06/1aCTH TeMIepHPOBaAHUSA —
J€J10 HHAMBHAYaJabHOE, HO KeJlaTebHO IPUMEeHSTh NIOCTOAHHO OfHH K TOT
JKe MJIaH, NOCTeNeHHO W3yuasi ero W AoOWBasich COBEPLIEHCTBA HCHOJ-
HEeHHS.

3. HyXHO OTMEeTHTb, YTO CJIOXHbi€ MJiaHbl Ha MepBbIX TOpax He
GyLyT CIOCOGCTBOBATH KA4eCTBY HACTPOHKH Y HAUHHAIOWIErO HACTPOH-
uika. Takue maanbl TpeGYIOT Pas3BUTbIX NPOGHECCHOHANbHBIX HaBbIKOB
HACTPOHKH GoJsiee TPYAHbIX HHTEPBAJOB — TEPUHH H CEKCT.

Ecau HacTpOHIIHK HMEET [JOCTATOUHBIH OMBIT MJIH €CJAH HHCTDYMEHT
paccTpoen He3HAUYUTeJbHO, TO I€PBbLIM 3TAallOM MOXKeT OBbITh HaCTpOﬁKa
Kpyra GOJIbIHHX TEPIUHH, BKJIOYAKIUUX HOTH Af — 00-due3' — ¢pa' —
44", OJHAKO U 34ecCb HeoOX0JAMMO OblThb YBEDEHHbIM B TOM, YTO OKTaBa
451 — a5’ HacTpoeHa To4HO. B cienyioliem HOTHOM MpHMepe MpPHBEAEH
0[MH W3 m1aHoB TeMmnepaund (naaH b. TonyGesa), B KOTOpOM MHOTHe
TOHBI HACTpPaHBAlOTCA X0a4amMu 1o GOJIbLIUM TepLHUsiM H NO3TOMY A
HAuXHHAalIIHX OH HECKOJbKO TPYAEH!

TpeTHR BAPHAHT NAAHA HACTPOAKH

Mbl yxe y6e1UIHCh, YTO HACTPOHKA OKTaBBbI, 8 OHOBPEMEHHO KBHHTLI H
KBApTHl B Npefesax OKTaBbl MO3BOJIAET ¢ BLICOKOH TOUHOCTBIO HACTpaH-
BaTb 3TH HHTepBaJbi. CyleCTBYIOT MJaHbl HACTPOHKH 061aCTH TeMIepH-
poBaHusi, B KOTOPbIX KaxIblfi XOJL COMpPOBOXKAAETCH B3aKMOINPOBEPKOH
OKTaBbi, KBHHTbHl M KBapThl. Takue maaHbl N0 HEOGXOAMMOCTH OXBATbi-
BaIOT 06J1aCcTH GoJiblue OJHON OKTAaBbl, MX MOXHO PEKOMEHA0BaTb A
oTpaBoTKH TOYHOCTH HACTPOWKH OKTaB, KBMHT H KBapT. [Tpumep noao6-
voro muana gaer I'. K. Boruno [13] (Hortubiit npumep 10). B HoTHOM
npumepe 11 npuBeeHO elle HECKOJbKO NJIaHOB HACTPOEK 06NACTH TemIe-
PHPOBaHHS, KOTOPble MOXKHO HCNOMb30BATh B OCHOBHOM /1St pOPTENUAHO,
SI3bIUKOBEIX WHCTPYMEHTOB. B J1060M M3 3THX MJIaHOB 3 EKTHBHbLIM
CPEACTBOM KOHTDOJIA fABJSAETCS M0C/e10BaTebHOE NPOUrphiBaHHe GOJb-
IWHX H MaJjblX TepLHH.
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HermepTwii BAPHANT NAaHa HACTPOHKM

Pasauunbic BAPHAHTH NAQHT B HACTPORKH 0BAACTH TEMNCPHPOBAHHA

[To okoHuaHuu HacTpOHKH O6JACTH TEMIEPHPOBAHHA, TO €CTh Koria
NpOoM3BelE€HA TeMNepalUusd 3BYKOB [0 MeHbLIEH Mepe OJHOH OKTaBhl,
nepexofsiT K TeMnepauuu KpawHux perucrpoB. HekoTopwle ocHOBHble
nNpHeMbl HACTPOHKH NPHUTOAHbBI W 3/eCb: HAUYHMHAIOT ¢ MNPHOJUKEHHOH
HaCTPOHKH 110 OKTaBaM, KBUHTAM M KBapTam H jaJjee C [10MOilbI0 60/b-
IIKMX TePHHH H CeKCT n06HMBalOTCA HEOOXOAMMOH TOUHOCTH. B HHXKHEM
peructpe 0coOEeHHO IOJIE3HO HCIOAB30BATL O0JbliHe fenuMbl (6oJblune
TePLUHH 4Yepe3 OKTaBy) H OoJbliuue JEUHMbl Yepe3 OAHY H [Be OKTaBbl.
Buenuss B geunmax XOpowWO MNPOCAYLWIHBAIOTCA, H MOCAEAOBATEbHAS
NpOBEPKA [JELUHM B BOCXOASLUEM M HHUCXOJsIULeM [OpsJKe [O3BOJSET C
60/b1IOH TOYHOCTBIO BBISIBAATH BCe HEpaBHOMepHOCTH. Boabuiast aeunma
MOKeT ObITh HCIIO/Jb30BAHA MOUTH BO BCeM 3BYKOBOM /[HAara3oHe, Kpome
CaMbiX KPaHHUX Tpex-NATH AUCKAHTHBIX TOHOB.

HacTtpofika okTaB B caMbiXx HHKHHX Gacax MoxKeT ObiTb obJeruyeHa
MPOHTPbIBAHHEM KOHTPOJbLHBIX NOC/€eA0BaTeJbHOCTeH TepLaeunM (OKTa-
Ba IJIOC CeKcTa).

B 60110l OKTaBe XOPOIWIO CABIIHB GHEeHHS B YBeJHUEHHBIX KBAapTax
(TpuTOHAX}, U /151 TPOBEPKH MPaBUIbHOCTH HACTPOHKH OKTaB Ha JaHHOM
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yuacTKe AMana3oHa 1enecoo6pa3Ho HC0/b30BaTh MPOBEPKY MOC/IEA0BA-
TEbHOCTAMH YBEJHUEHHbIX KBapT, CJeAfd 3a MJABHOCTHIO yBeJHUEHHs
6HeHHH C NOBbilu€HHEM HHTepBaJoB. HacTpoiika HHXKHEro perucrpa c
NpHBJEYEHHEM TEPUMH, CEKCT, AEUMM H TeplAeLHM ocobeHHo ObliBaet
MoJIe3HOH, KOrj1a 6acoBble CTPYHBI CAMHU 10 ce6e UMEIT GHEeHHs, Mewaio-
M€ HacTpoiKke.

JIMcKaHTOBbE CTPYHbl TOXKE€ HEPEIKO 3By4qaT ¢ OGueHHsiMu, GoJiee HJH
MeHee SIPKO BbipaXKeHHBIMH. B 3TOM cayuae, Kak pekomenayer [ K. bo-
FHHO, MOXXHO HCNOJIb30BATb OKTABY € KBHHTOH B CepelMHe MJIH Ha-
CTpaHBaTh JABYMA IOCJEeAOBaTeJbHbIMM KBHHTAaMH: HanpHMep, Ha-
cTpanBaioTcsi KBHHTH pe’ — aa® u a7® — mu®, npn s1TOM Mu’ HacTpau-
BAaeTCs MO paHee HACTPOEHHOMY My, a O61LMH AJas 06eMX KBHHT 3BYK
4% ycraHaBiMBaeTca satem no pe’ u mu’.

3aKOHUMB HACTPOHKY HHCTPYMeHTa, Heo6Xx0AuMo y6eauTbCsl B €€ npa-
BHJBHOCTH C TOMOLLBIO CTELHAJbHbIX IPHEMOB KOHTPOJIsi. HacTb IpHEMOB
aHaJOrH4YHa I[IpHEMaM, HCIOO/Ib3YeMbIM NpH HACTPOAKE W KOHTpOJe B
o6JacTH TemneprHpoBaHusi. [{pyrHe nmpHeMbl CBsi3aHbl C KOHTDOJBHBIMH
MHTEpBaJaMH, MpeBblIIAIOWUMH OKTaBy. MX MOXHO NpUMEHATb A5
NPOBEPKH HACTPOHKH KJABHIUHBIX, $I3bIYUKOBBIX H HEKOTOPLIX APYTHX
HHCTPYMEHTOB.

KoHTpoJ/ibHble MpHEMBl MOXKHO YCJIOBHO pas3GuTb Ha [Be TPYMIbL
[Ipuembl nepBoO# rpynnbl OCHOBAHBI Ha MOCJEL0BATENBHOM MPOHUIPHIBA-
HHH HHTEpPBAJOB, IPHEMbl BTOPOH CPYMMbl — HA CONMOCTABJEHUH GHEHHH
B pas3HbIx MHTepBadax. CylLlHOCTb NPHEMOB NEPBO# CPYMIbl 3aK/10YaeTCs
B CpaBHEHHH XapaKrepa GMeHMH B OJHOMMEHHbIX MHTEPBa/laX, MPOHIPbI-
BaeMbiX MOCJAEJ0BATEAbHO B BOCXOAAILEM HJIH HUCXOASIILEM MOPsAKe:
yacToTa GHEHHH J0JKHa MOCTEeNEeHHO YBEJAHYHBATbCA IIPH paBHOMEPHOM
nepeHeceHHH MHTepBaja BBePX MO 3ByKopsiay. HMckiioueHue coCTaBJsIOT
YHHCOHbI H OKT@Bbl, B MOC/EA0BaTE/JbHOCTSX KOTOPBLIX KOHTPOJHpYyeTcs
KaK pa3 OTCYyTCTBHe 3aMeTHbIX 6HeHHi. HanGonee adpeKTHBHO NPOUTDEHI-
BaHHeE N10C/Ie10BaTeNbHOCTEH CeAYIOIIMX HHTEPBAJOB: 6ObIIHX TEPLHH,
60JbIIHX CEKCT, KBHHT, KBApT, 60JbILINX JELHM (TaKXKe uepes3 OJHY H ABe
OKTaBbl), GOJbLIMX TEePLUAELHM, MaJblX TepLHH, OKTaB, JIBOHHBIX H
TpoiiHbIX OoKkTaB. He Bce M3 3THX MHTEpBaJ/OB OAMHAKOBO XOpOLIO MpPO-
CAYWMBAKOTCS HA Kpasix MY3blKaJbHOrO [IHanasoHa H3-332 MOHHKEHHA
YyBCTBHTEAbHOCTH yXa K CaMblM HM3KHM H CaMblM BLICOKMM 4acTo-
Tam.

MuTepBaJibl, HMelOlLIHe B CpeJHeM perucTpe 6O0/bLIyIo YacToTy Oue-
HHI — 6oJblLIMe U MaJble TEPUHH U JeLUMEl, OOJblIHe H MaJble CEKCTHI H
TeplAelHMbi, B IEBOK YaCTH TEHODOBOT'O PerHCTPa H B 6aCOBOM pPErucTpe
MMEIOT MeHbllee UHC/0’ GHeHHi — B [BAa pas3a € KaxX/IbiM OKTaBHBIM
noHuxkeHneM. [l03TOMY HMEHHO HX Uesnecoo0pa3HO MpPHBJAEKATb Kak
KOHTPOJIbHbIE TOC/AE10BATENbHOCTH [PH MNpPOBEPKE MNPaBHJIbHOCTH Ha-
CTPOHMKH OKTaB JIEBOY NOJIOBHHBI AMANa3oHa. B Xxopoiio HacTpOEHHOM
HHCTPYMEHTE OJHOUMEHHbIe HHTePBaJlbl, KOTOPbie POUTPLIBAIOTCS B XPO-
MaTHUYeCKOH NOCJeA0BATENbHOCTH, Ha CAYX MOJJKHBL 00/1a4aTh CXOXHM
XapakTepoM 3BYYaHHsi, MJABHO MEHSIIOLIMMCS OT OJHOIO perucrpa K
apyromy. [TocnenoBaTe bHOCTb UePeAOBAHHS] HHTEPBAJIOB 1aHA B HOTHOM
npuMepe 12:
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KOHTPOJII: HHTepBaaamyu: GOAbLIKMH TCPLUHAMM,
Gonblums REUHMAMH, GONLUIMMH CEKCTAMH U MANbLIMH TEPLHAMMK

HacTpoiiky npoBepsIoT 1 aKKOpAAMH: MaKOPHbIMH U MHHOPHBIMH Tpe-
3BYUYHSAMH, a TakKxKe UX ob6palleHUsIMH. 34eCh Ha0 Xopowo paszbuparnscd
B XapakTepe 3BY4aHHS KaXA0T0 BHAa TPe3BYUYHsA. ITOT ¢nocol NPOBEpPKH
NPaBHJIBHOCTH HAcTpOdKH TpebyeT onpeaeeHHOro OMNbiTa.

Bo Bropo#l rpynne KOHTPOJIBHBIX TPHEMOB CPaBHUBAIOTCH MENKAY
c060H pa3sHOMMEeHHbIe HHTEPBAJDbI 110 MPH3HAKy paBeHCTBA B HUX OUeHUH.
Kak y:xxe rosopusoch Bbliile, HauGonee yio6HO# mapoil HHTEPBAIOB AJs
CpelHero, BePXHEro M 4YaCTH HHUJXKHEero perucTpoB SIBJSIeTCS HHXKHASA
KBapTa W BepXHSSl KBHHTA, cocTaBasiouwve oktaBy. Crnocof INpoBepkH
COCTOUT B TOM, 4TO OHEHHS HHXKHEU KBAPThl CPABHHBAIOTCHA ¢ GHEHHSMH
BepxHell KBUHTbI, 3TH GHEHUA J0JKHbI ObITh PABHLIMU 110 yacrote. Jedct-
BHTEJIbHO, H3 TAOJHLbI GHEHHI BUAHM, YTO B OKTaBe, HallpHMep, 412 — 28!
kBapTa 2a — pe' umeer 0,99 (1o ectb noutH 1), a KBHHTA pe' — as' —
1,0 6nenne B cekynay. TouHO Tak xe GueHUs B KBapTe Cu — Mu' M KBUHTE
mu' — cu' pasubl 1,12 B cekynay. DT0T npuem Hamu Gbld y3Ke HCIOAB3O-
BaH paHee NPH HACTPOHKe o6JjacTH TemnepHpoBaHHdA. MHTepecHO oTMme-
THTb caeayioulee. [IpH ycTaHOBKe OKTAB MO mapaM HHTEPBAJOB: HHYKHSS
KBapTa — BEPXHsIsl KBUHTA B JIeBOH 4acTH 3BYKOBOIO AMana3cHa gopre-
IHAHO MOKeT ObITb HCMOMb30BaH (PAKT YHCTOTQ, NOUTH 6e3 6HeHUH, 3Byua-
HHA 3TUX HHTepBaJoB. HacTpolike xopoillo noMoraeTr TeMOpoBas xapak-
TEPHOCTb 3BYyUaHHs NMPAKTHUECKM UMCTHIX KBHHT H KBapT, HX COYHOCTD.
[IpaBra, B camofi HH:KHell OKTaBe 3BYKOBOro AuanasoHa (hOpTemHaHo
y2Ke TPYAHO BOCHPHHHUMATDL 3Ty COYHOCTb. B BepxHeM peructpe nposepky
OKTaB TaKKe MOXKHO BECTH MapoH KBapra — KBUHTA. EcTb W apyrue
napbl MHTEPBAJOB ¢ NOAOOHBIM 3aMeyaTe/lbHbIM CBOHCTBOM paBEHCTBA
OueHuH.

OueHb TOYHBIM H YAOOHBIM MPHEMOM KOHTPOJsI SIBASIETCS MpPOBEpKa
paBeHcTBa M0 YHCAY OHeHHH B HHTepBaJjax 60ablHOH Tepuu# H GOJbLIOH
Jlel¥MMbl, TIOCTPOHHBIX HA OJHOM H TOM K€ HHKHEM 3BYKe, HanmpuMmep Ha
HOTe ¢ha MaJsol okrasbl. B 3ToM cayuae unciao GHeHHit B Goabuiol Tep-
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UHH pa — aa 6yaeT PaBHO uucay GHeHHil B 6oJblIOA geunme pa — aa',
a umeHHo 6,93 6GueHHil B ceKyHAy. JTa rMapa HHTEpBAaJOB Xopolua A/s
KOHTpOJISi, NOTOMY YTO OHEeHHsi B HMX OTYET/IHBO NPOCJAYLIHBAIOTCA
[IOYTH BO BCEeM 3BYKOBOM JManasoHe.

B KauecTBe AOMOJHHTEILHOTO KOHTPOJS MOXKHO B3siThb ABA HHTEpBaJa:
MaJast Teplus — GoMblIasi CEKCTa, COCTAB/AIMX OKTaBy. Ec/ii GHeHHs
B HUXKHEH MaJIOH TepUMH PABHBI 1O yacToTe GHEeHHsiM B ee oGpaileHHH,
TO ecTh B BGOMbLUOH CeKCTe, 3HAUWT OKTaBa HACTPOEHA UYHCTO, TOUHO.
Tak, B MaJjoii Tepunn as — do' umeerca 11,87 Guenuit B CeKyHLy H B
GoabLOoH cekete do' — aa' cToabko ke 6uennit (11,87). Cnenywound
pUMep: Masasi Tepums cu — pe' nveer 13,32 6uenuii u 6oabIlast CEKCTa
pe' — cu' npakTHYECKH CTObKO ke — 13,33, HO MpOoBepKa 3TUMH HHTED-
BaJaMH HeMpHrOAHA /sl BEPXHEro perucrpa, rae GHeHHs CTAaHOBATCS
upe3MepHO YaCTBIMH. Y:Ke B MaJjoi TepLHH conv-0ue3' — cu' n B 60JIb-
ol cekere cu' — coav-Oues” 6Guenus gocturaiot 22,41 — 22,42 B CeKyH-
Ay, TO eCTb BOCHPHHAMaloTcs ¢ TpyaoM. Hakowel, ecTb emie ABe naphl
MHTEPBAJIOB, UHCJ1a GHEHHH y KOTOPbIX Pa3/IHYaloTCA MeHee yeM Ha 2%, 10
eCTb OHHM MpaKkTHYeCKH paBHbl. OfHa napa: 6obuias cekcTa — Gosbliasn
TepLHs, PacToOKeHHas BHYTPH CEKCTbl HA ABa MOJIYTOHA BHILIE HHXKHE-
ro ToHa cekcthl. M3 Tabauusl Ha c. 67 HeTpyaHO mopo6partb NMpHMep:
s — pa-0ues' (+ 9,98 GueHHH B CeKyHAY) H Cu — pe-dues' (+ 9,79
6veHni B cekyHay). Ilpyrad napa: maJjdasi ceKcra — MmaJnasi TeplHs,
TaKXe MOMelleHHast BHYTPH CEKCTbl HA TPH NOJYTOHA Bblllle HUIKHETO €¢
toHa. Hanpumep: smu — do' (— 10,38 GueHH#l b CeKyHAY) W COb — Cu-
Gemoav (— 10,58 6uenuit B cekynay). Iloutn ogunakoBas B 3THX napax
yacToTa GHEHHHl AejaeT CXOXHM H Tem6p 3ByuaHHs HHTEpPBAJNOB. IDTH
napbl HHTEPBAJIOB 11€/1eCO00PA3HO HCIIOJIb30BATh A/ KOHTPOJISA HacTpou-
KH TOHOB B TEHOPOBOM H 6acOBOM perucrpax.

[lapsl HHTEpBA/OB: KBapTa — KBMHTa H MaJjasi Tepuusi — Gosbiuas
ceKcTa, KaXaas M3 KOTOpbIX B CymMMe o6pa3yeT OKTaBy, OCOGEHHO
yM06Hbl 1151 HaCTPOHKW M MPOBEPKH OKTaBbl. B neppoii nape (kBapta —
KBHHTA) HHXHHHA HHTEPBaJ UIHPe, @ BePXHHH Y:Ke COOTBETCTBYIOLIErO
YMCTOrO HMHTepBaJja: BO BTOpPOH (Majas Tepiusi — GoJbluas ceKcTa)
HYKHHME HHTEpBAJ §Ke, a BepXHUH IUHpe COOTBETCTBYIOLLETO YHCTOrO
nutepBana. [loatomy, ecin okTaBa HaCTPOEHA UHCTO, JOCTATOUHO C/€TKa
MOBLICHTb OGLLMI CpeAHHI 3BYK B KBapTe — KBHHTE H CJ/leTKa NOHH3HTb
O6WIHi CpeAHHIl 3BYK B MaJjOi Teplun — 60JbIIOf cekeTe, 4To6bl MOoy-
YHTb MPaBHJIbHO TEMMEPHPOBAHHLIe HMHTepBaJjibl. lIpn 3TomM uacToTy
CpejHero 3ByKa H3MEHSIOT 0 TeX Nop, NoKa YacToThl GHeHHH B HHXXHUX H
BEpXHUX HHTEpBa/lax He CTaHyT paBHbIMH. Ecan e 3TOro He ypaercs
A0BGUTLCH, 3HAUAT OKTABAa HACTPOEHA HE COBCEM TOUHO M HeOOXOLHMO,
MepUOfHUeCKH MOACTpauBas OKTaBY H CPELHHH 3BYK B3aHMHO obpa-
LLIEHHBIX HHTEPBAJIOB, MOJNYYHTb PABEHCTBO OHEHHH. Camo cobo#l pasy-
MeeTcsl, yTO B MPaKTHUYECKOH paboTe HACTPOHALLUKA KaM bl KOHTPOJb-
HBIH MPHEM OJHOBPEMEHHO SIBJISETCA HACTPOHKOH U NIPOBEPKOH TOUHOCTH
HACTPOHKH.

OnucaHHble NPHEMbl KOHTPOJISI OCBOGOXAAI0T HACTPONLIHUKA OT Heo6Xx0-
JAHMOCTH IPIMOTO OTCUETa KOoJHdUecTBa OHEHHH H NMOMOTaiT B TeX Cly-
yasix, KOraa TpeGyeTcs MoJyunTh HyJeBble OMeHHst (B YHHCOHAX W OKTa-
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Bax). LleHHOCTh AaHHBIX NpHeMOB o0HapyxHuBaeTcs oco0eHHO ToTAa, KOor-
[a caMHi CTPyHbl He CBOGOAHBI OT OHEHHH, BbI3BAHHBIX KaKHMH-JHGO
MeXaHHUeCKHMH MPUYMHAMH H JedeKTaMH, U Korjia npsMoi noacuer Gue-
HHHA Npu HeOGXOAHMOCTH HX YCTPaHEHHS NpaKTHYeCKH HenpHroieH. [o6a-
BHM, YUTO CaMble HHXKHHE CTPYHbl (DOPTEIHAHO, OCHOBHbIE TaPMOHHKH
KOTOpBLIX CJa0bl, MOXHO HacCTPOHUTb C AOCTATOYHOH TOUHOCTBIO TOJBKO
¢ MOMOLBIO MEPEYHC]CHHBIX NMPHEeMOB KOHTpoJdA. CaMble BepXHHe TOHHI
tdopTenHaHo, NPOACTKHTENbHOCTh 3BYYAaHHS KOTODbIX HELOCTaTOYHA,
YAOBJ/IETBOPHUTENLHO MOXKHO HACTPOUTE UHTEPBAJAMH B ABE U TPU OKTAaBbl,
60JIbILMMH JeLUMaMH, a Tak:Ke GOJbLIUMH AellUMaMU uepe3 OJHY H ABe
OKTaBbl.

MoxKkeT BO3HHKHYTb BONPOC: AJ5 Yero HaCTPOHILKKY HYXKHO 3HATb KO-
JIMuecTBO OHEHHH, €CJH OH HX Bce paBHO He cuutaer? [eficTBHTENBHO,
HAaCTPOHIUHUKH PEAKO NPHMEHSIOT KakHe-au6o npubOpH sl oTcyeTa
BPEMEHH MJH TNPOBEPKM YACTOTH OHEHHH ¢ MOMOLLbIO, Hanpumep,
MeTpoHoMa. Jles10 B TOM, UTO B NpoLEcce NPAKTHKH NOCTENEHHO Bblpaba-
THIBAETCA «y3HABaHHE» NPABHJLHOCTH HaCTPOHKH TeMIIEpHPOBAHHOIO
HHTepBaJsia NMyTeM 3aloOMHUHaHHUsl xapakrepa TeMOpa GHeHHH B TeX HJH
MHbIX HHTEPBAJAX, CPABHUTEJbHEIM CONOCTABJEHUEM KoJUyecTBa GHeHHil
B DA3HBbIX HHTEpBAJAaX, YUETOM 3aKOHOMEPHOCTEH M3MeHeHHs uucaa Oue-
HHH B XPOMaTHYECKHX I[10CJIeA0BaTeJbHOCTAX OAHOHMMEHHBIX M mNapax
pasHOMMeHHbIX HHTepBa/oB. CHTyalHus B 3TOM cjyuyae aHAJOrMYHa Mpo-
neccy obyueHHs1 Teqerpagucta a3byke Mopse: yyarcsi He CUMTaTh KOJHU-
4eCTBO TOYEK H THpPe B OyKBE€, a y3HABaTb PHUTMHUYECKHH PHCYHOK H3
3THX TOuYeK U THpe. HacTpoAulHK ObICTpee AOCTHraeT MacTepCTBa, €Cau
OyieT HMeTb NpeACTaBJeHHE O 3aKOHOMEpPHOCTAX OuHeHHH B pa3HBIX
HHTepBanax, OyAeT 3HaTb 4acTOTBl GHEHHH H Ha OCHOBE 3TOrO CO3HA-
TeJbHO NJAHHPOBATb H YNPAaBJAATb NMPOLECCOM HACTPOUKH.

4. daxkTopbl, BAUSIOLIME HA CTPOH M HACTPOHKY
MY3blKaJbHOTO HHCTPYMEHTA

JefcTBUTEIBHBIA CTPOH MY3bIKAJNLHOTO HHCTPYMEHTA B CHALHOH CTEreHH
3aBHCUT HE TOJBKO OT KauecTBa HACTPOHKH, HO M OT KauecTBa H3ro-
TOBJEHUSA HHCTPYMEHTa, OT BPEeMEHH, TPOLUEJLIEro Mocje HacTPOHKH,
OT TeMIlepaTypPHO-BJAAXKHOCTHbBIX YCIOBHH, OKPYKAIOUIEH Cpe/bl, HAKOHELL,
OT MTPOBOH HArpy3kH Ha HHCTPYMEHT, CHOCOOOB HIPbl H 3BYKOH3BJe-
UeHUd.

HenpaBusipHas, HETOUHAst HaCTPOHKAa CHUXKAET 3BYKOBbIe CBOHCTBA
MHCTPYMEHTA, He INO3BOJSET UM [OJHOCTBIO NposiBAATbCA. Kakum 6ol
NpeKpacHbIM HU Gbll HHCTPYMEHT, IIPU MJIOXOH HACTPOHKe ero BbICOKHe
3BYKOBble KauecTBa He 6YyAyT PaCKPBITHL.

C TOYKHU 3peHHS HCIOJHUTEJ S, TOT MY3biKaJbHbIH HHCTPYMEHT HACTPOEH
XOpOLLO, KOTOPHIH MO3BOJSIeT €My MAakCHMaJbHO peaju30BaTb CBOH
NpejCTaB/eHUs B OTHOUIEHHH HHTOHAUHH M3BJeKaeMblX 3BYKOB. B oaHo-
rOJIOCHOH MYy3blKe Y MY3blKaHTa MOTryT ObiTb OJHH TpeGOBaHHUSA K BbLICOTE
TOHOB, KOTOpble MOTYT H He COBNAaAaTb C KAKOH-AHOO (PHKCHPOBAHHOH
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3apaHee IIKaJO# 3ByKOBbICOTHbIX COOTHOLUIGHHH; B MHOTOTOJIOCHOH MY-
3bIKEe HMCIIOJIHHTENb GyAET CTPEMHTbCst K UHMCTHIM HHTepPBaJjaM M K BO3-
MOXKHOCTAIM J06bIX MoAyasiuuil. B coBMecTHOM 3ByuaHHH aHcam0.isl
HHCTPYMEHTOB MOSBJSIOTCS ApYrde [ONOJHUTeNbHbe TpeGOBaHHS K
3BYKOBBICOTHBIM COOTHOILICHHSIM MY3bIKaJbHbIX 3BYKOB. Mbl BUAHM, TAKHM
o6pa3om, oyeHb pa3HooGpasHble H HepeAKO NPOTHBOpedHBhbie TpeGoBa-
HHSl K HacTPOHKE HHCTPYMEHTOB, KOTOpblE He I103BOJSIIOT CBECTH Ha-
CTPOHKY K KaKoi-i1u60 MpocTOol, OJHO3HAUYHO yCTAHOBJEHHOH H Beeraa
¢bUKCHPOBAHHOH CHCTEME YACTOT.

Koneuno, B pasHBIX BHAaX MY3blKaJbHbIX HHCTPYMEHTOB MO-Pa3HOMY
CTaBATCA W pelalnTcs CBOH Npo6sembl HacTpolkH. Tak, B 1yXOBbIX
HHCTPYMEHTAX MCHOJHHTENI0 TNPHXOAUTCHA CYHTATBCS H € BJHAHHEM
TeMNepaTypbl Ha BbICOTY TOHOB, M C HEOGXOAMMOCTBIO YUHTHIBATb CHJY
AyTbsl, uTOGbl MpPaBHJIbHO HHTOHMUPOBATb HYXHbi 3Byk. Ho oamo-
BPEMEHHO MY3bIKAHT-AyXOBUK paclojaraeT BO3MOXHOCTbIO TOHYaH-
ie# KOPPEKTHPOBKHM BBICOTbHl TOHOB, JaXKe HCIPAaBJIEHHS HEKOTOPhIX
(aNbUIMBLIX 3BYKOB, KOTODbIe €CTb MOYTH Yy KaxKAOro AyXOBOIO MHCTDY-
MEHTA.

/11 KJAaBHILHBbIX YAAaPHBIX HHCTPYMEHTOB ¢ (PHKCHPOBAHHBIMH 4acCTO-
TaMH CTPYH HET, eCTeCTBEHHO, TeX NpobJieM, KOTOpbie CyLIeCTBYIOT AJf
AYXOBBIX HHCTpyMeHTOB. HacTpoiika oprennaHo co3/aeTcst Kak HeKOTo-
pbii KOMOPOMHMCC B3aWHMHOH HACTPOEHHOCTH pas3HbIX CTPYH, KOTOpas B
1LeJIOM TSAroTeeT K PAaBHOMEPHO-TeMIEePHPOBAHHOMY CTPOIO.

CMbIYKOBBIE HHCTPYMEHTbl HMEIOT CBOH OCOGEHHOCTH HacTpoiiku. Hc-
NMOJHHTENb HMEET CaMylo LIHPOKYIO BO3MOXKHOCTb Bbl6opa J1060# Tpedy-
jolieiicsl eMy BbICOTbI TOHOB. [Ipo6JieMbl MOTYT 34ech BOSHUKATD B oGecrie-
YEHHM MPABH/IbHBIX KBUHT H KBAPT IIPU MIpe MO BCEMY AHAMA30HY B TOM
cjydae, KOria CTPyHbl CMBIYKOBOrO HHCTPYMEHTa He 06/1a4aioT OAHO-
POMHOCTBIO MacCChi M XKECTKOCTH 10 [JIHHE.

HauneM paccmoTrpeHue npo6JeM ¢ KJAABHIIHbIX HHCTPYMEHTOB.

Ycnexu pagno31eKTPOHUKH B CO31aHUH IPHGOPOB 17151 TOYHOTO H3Mepe-
HHSI 4aCTOThl MO3BOJUJIH yKe B 30-X rogax Halllero CTOJeTHs MPOBECTH
LeJbii Pl MHTEPECHBIX 3SKCIMEPHMEHTOB, KOTOPHE CYLIECTBEHHO H3Me-
HHJIM B3IVISAAbL HA HACTPOMKY MY3bIKaJbHbIX HHCTPYMEHTOB, ObITOBABLIHE
Ao Toro BpemeHu. B 1937 roay amepukauckuil yuenwmist O. JI. Peftic-
6ex Ony6JHKOBaJ Pe3yabTaThl CBOHX H3MePeHHH TOUHOCTH CTPOsi (op-
TeNHaHo, PoeJaHHbIX ¢ MOoMolbI0 cTpoGockona [14]. Ou onpenenn
YacTOTbl TOHOB C TOUHOCTBIO 40 OJHOrO LEeHTa (HANOMHHM, YTO 1 LeHT —
o[Ha coTasd 4acTb MOJYyTOHAa). DoJblioe 4YHC/IO K/IaBHIIHBIX HHCTPY-
MEHTOB, B OCHOBHOM posijied n nuaHuHo ¢pupmel CTeliHBEH, HACTPOEHHBIX
BBICOKOKBaJMpHUHMPOBaHHbIMH HacTporinukamu, O. JI. PeitncGex ucibl-
Taa ¢pasy ke mocje HacTpoiiku. Llesb H3MepeHHH 4aCTOThE COCTORJA B
TOM, UYTOObl YCTAHOBMTb, COOTBETCTBYET JH (DaKTHuecKash HaCTPOHKa
¢dopTenuano pacueTHbIM TaOJHYHbIM 3HAUEHHSIM YACTOT, MOJYYCHHBIM B
NPeANOoJ0KEHAH, YTO CTPYHBI SIBJIAIOTCA HAeasbHO rHOKHMH, He obua-
AAIOLIHMH KECTKOCTBIO M JAIOLIUMH CTPOrO rapMOHMUYECKHH PSIA 4acToT.
Hanpumep, nogcunuraem uactoThl TOHOB A5 CyGKOHTPOKTABbl, KOHTPOKTa-
BbI, GOJILILION U MaJol OKTaB, a Takke |—4-i okras. Mcnosb3yst COOTHO-
LieHHe Y4acTOT B MHTepBaJje okraBa (1:2), MoaydyHm ciaefyloUH# psa:
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27,5, 55, 110, 220, 440, 880, 1760, 3520. ¥Yxe B 1937 roay 6blJ0 yCTaHOB-
JIEHO, YTO HacTPOKKa (OpTeNHaHO He COIJacyeTcs ¢ 3THM PAAOM 4acTor,
3a WckJloueHHeM ortnpaBHoM uactotbl 440 ['u, xoTopas MoxXeT ObITb
yCTaHOBJIEHa OUeHb TOUHO. B XOpOI110 HaCTPOEHHOM HHCTPYMEHTE UaCTOThI
BCEX TOHOB, KpPOME TOHOB OAHOH OKTaBHl, He COOTBETCTBYIOT TaOJHUYHBIM
3HauyeHHsiM yactoT. [103TOMY NpH BHEAPEHHH B NPAKTUKY NPHOOPOB AJA
MPOBEPKH CTPOSA HEOGXOAHMO YUHTLIBATbh OCOOEHHOCTH CTPOsl peaJjibHbIX
MHCTPYMEHTOB M HMX OTKJOHEHHS OT TabJuuHblX uacToT. KakoBml ke
ocoGeHHocTH o6HapyxkeHHoro O. JI. Pefinc6eKOM HeCOOTBETCTBHSA (PaKTH-
YeCcKHX H pacyeTHbIX uactoT? Bce HHTepBaJbl KJAABUIIHOTO HHCTPY-
MEHTa pacUIMpPAIOTCS OT CepelddHbl K KpasM 3BYKOBOIO J[HalasoHa.
[Ip# »TOM AHMCKAHTOBbIE TOHB! MOBBILIAIOTCA HO 4acTore, a 0GacoBhle,
Hao6opoT, MOHMXKaloTcsA. Hanpumep,, yacrora 4s 4eTBEPTOH OKTaBbl
Goabie, ueM 3520 T'u, a uvacrora; 442 CyYOKOHTPOKTABbl MeEHblle, 4eM
27,5 T'u.

[Tocneayiowue paGoTbl B 3TOM HAaNpaBJeHUH MPOBOAUJIHCH: AJA OmNpe-
JAeNeHus] BEJHUHHbBI ¥ XapaKTepa OTKJIOHEHHH B HacTpPOHKe, BLINOJHEH-
HOH XOpOLUHM HACTPOHLIHKOM, OT PAaCYeTHOH LIKaJ/bl 4aCTOT, TAe KarKAbli
MOC/AeAYIOUIHH MOJYTOH OTJIHYAeTcsl OT NpedblAyLIero Ha HHTePBaMbHbIH
KosduuueHt 1,06946, a cooTHOIIEHHE YACTOT B OKTaBe TOYHO COOTBETCT-
ByeT 1:2; agsi omnpejeseHHs IIPHPOAbl PACUIMPEHHSs] OKTAB H BJHAHHUA
cy6beKTHBHOrO (pakTOopa B HacTpoHKe, T. e. NpPHMEHsieMblH MeTOA Ha-
CTPOHKH, MCHXO(H3HOJIOTHA CAYXOBOTO BOCHPHATHSA, HHAHBUAYAJbHOCTb
XY/LOXKECTBEHHOTO BKyCa HAaCTPOHLIMKA M MY3BIKAHTa H T. A.

[Tocneaywoilee H3/0XKEHHE MMOCTPOEHO C YUYETOM 3THX BOHPOCOB.

Ha cxeme 15 uszo6pakeH npumep KpuBo# Peilsic6eka, npeacrasisio-
el HW3MEpPEHHble OTKIOHEHHS OCHOBHBIX TOHOB OJHOTO HAaCTPOEHHOTrO
HHCTpPYMeHTa OT Temnepauuu Bepkmaiicrepa. [To ropH3oHTanu ot1/a0xe-
Hbl 0603Ha4YeHHs HOT (He I'IOJIHOCTbIO) H 4acTOThbl HOT Af BCE€X OKTasB,
MO BepTHKA/IH — OTKJOHEHHS] B leHTaX. Eciu 6bl OTKIOHEHHH He Obl-
JIO, TO HACTpOHKa npejcTaBiasjach Obl NPSIMOA TFOPH3OHTAJbHOH JIH-
HUel.
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Cxema 15. KpHBasi HaCTPORKH NHaHMHO H €€ CriaKeHHas dopma
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PaccmorpuM HekoTopble xapakrepHble ocob6eHHOCTH KpuBOd Pefsicbeka,
MPHCYLUHE KAaBHUIHBLIM, I3bIYKOBBIM H CTPYHHBIM (CMbIUYKOBBIM) HHCTPY-
mentam [14, 15, 16]/. PaccMoTpum KpuByi0 AJsi posijiedl H NHAHHHO.
C HekoTOpbIM NIPUGAHKeHHeM K Temnepauuu Bepkmalictepa coraacyercs
yuacToK CpejfHero perucTpa oT 45 MaJjol OKTaBbl 10 A5 BTOPOH OKTaBbhl.
IDTOT yyacTOK MOXKeT 6blTh H HECKOABKO 6GO0JbllIeé H HECKOJNbKO MeHbllle.
Kak npaBuJ/io, OTK/JIOHEHHS yBeJHUYUBAIOTCA K KpasiM JHanas3oHa B CTOPO-
Hy pacCUIiMpeHHsl HHTepBasoB (TO €CTb JAMCKAHT MoOBblllaeTcsi, a 6ac
NOHHUXKAaeTCH).

lasi nuaHnHo KpuBast Pelisic6eka HauuMHAET Pe3KOo NOLHHMATbCA B
NMCKaHTe H onmyckKaeTcsi B 6acy, B TO BpeMsl KaK MJsi posiiedt, 0cO6eHHO
OOJIbLINX KOHIEPTHBIX, OHA MpeiCTaBJsieT MNOYTH NPSAMYIO, HECKOJbKO
HaKJOHeHHYI0 K ab6cuucce. Ho nHoraa GacoBble TOHbI 3aHHKAIOTCH, 4
JAHCKaHTOBbIE 3aBbILIAIOTCA HA MEHbLIYIO BeJIHYHHY, 4eM OOBIYHO, HHOT/1a
BCTpeYaeTCcsl KpHUBas, Jeallas MOYTH ropu3oHtanbHo. OLHAKO TakHe
HCKJIIOUEHHS COCTaBJASIOT 5—109% BCeX NPOBEPEHHBIX HHCTPYMEHTOB.
B xopowux posanasx HacTpoika OJH3KO MOAXOAHNT K CJerka HaKJIOHeHHOH
NPsiMOM, TakK YTO ¢ KaXKAOH OKTaBOH OTKJIOHEHHSI B UaCTOTE COCTABJSAIOT
npubau3nTenbHo 3 ueHra. B cpeaHem ke NMoJyTOHOBble HHTEpBaJbl MO
CPaBHEHHIO ¢ TEeMIIEPUPOBAaHHBIMH HHTepBaJaMu BepkmaidicTepa HUMelOT
TeHAeHIHIO K paciiupeHuio or 0 go 0,5 ueHra B TEHOPOBOM perucrpe H
or (,25 10 2 uexntos B 6acoBOM M AHCKaHTOBOM. B nepecuere Ha okTaBy
310 cocraBJisieT oT (0 10 4 6 UEHTOB B cepeArHe U OT == 3 10 + 24 LeHTOB
K KpasiM AMana3oHa. MakcumaJ/ibHble OTKJIOHEHUS AOCTHIaloT B MaJo-
raGapUTHbIX HHCTpyMeHTax a0 40—50 uenros [16].

Pacinpenne oktap B 60/bUINX POSJIAX HAa 3 LEHTA Ha Kax/Aylo OKTaBy
03HaudeT, UTO OKTABA YK€ HE MMEET TOYHOTO COOTHOIUeHHs yacTtoT 2:1.
[Toacuer mokasblBaeT, UTO B 3TOM Cjydyae COOTHOLIEHHe HEMHOIO GoJblile
u paBHO npumepHo 2,001735:1. TemnepupoBaHHas KBHHTA B TaKOH
paclIMpeHHON OKTaBe TaKKe HEeCKOJbKO pacllHpsAercsi, NMPUMEPHO Ha
2 UeHTa, HO B TO Xe BpeMsi ecJHd TeMIEePHPOBAHHYI0O KBHHTY DacCIUH-
PHTb Ha 2 UeHTa, TO COOTHOLLeHHe ee yacToT OyJeT NOYTH COOTBETCTBO-
BaTb 3:2. Mcxoas u3 31010 Obis CAe/aH BBIBOA, UTO B XOPOIUO HACTPOEH-
HOM KJaBHIIHOM HHCTPYMEHTE HHTEPBaJibl TAK PACILUHPAIOTCA, YTO BMECTO
TEeMIEePUPOBAHHBIX KBHHT MOJYYAlOTC MNPAKTHYECKH UHMCTble KBHHTHI.
PaGora 3apy6exXHOro yyeHOro, B KOTOPOH ObLA NOJIyueH TakoH BbIBOJ,
OUEBHAHO, 4aJa MOBOJ HEKOTOPbIM HalUMM HACTPOHLIHKAM BBHICTYIHTDb C
npeasioKeHueM HACTpauBaTh KJIABHIIHBbIE HHCTPYMEHTHI YHCTBIMH, a He
TeMIepHPOBAHHBIMH KBHHTAMH.

OfHaKo KaKyl KBHHTY cJeayeT Ha3paTh uyHcTod? Ty JiH, B KOTOpOH
COOTHOILEHHE 4acTOT H/AeasjbHO COBMajaeT ¢ COOTHOLUGHHEM KPATHBLIX
yyces 3:2, MK Ty, KOTOpas 3BY4YUT Ge3 Guenuit? Bonpoc auiner cMbicia,
ecJIi CTpyHa HAea/bHAsi H ee FapMOHHMKHM COCTaBJSIOT FapMOHHYECKHH
psia yacror, Hanpumep 440, 880, 1320, 1760 ' u 1. 4. Ho Bonpoc naneko
He JIHLIeH CMbIC/IA B CJy4ae HerapMOHHYHOCTH 00E€PTOHOB CTPYH, HMEIO-
IEeH MecTo Ha NMPaKTHKe BO BCEX CTPYHAX B peajibHbiX MY3blKalbHbIX
HHCTpyMeHTax. [leslo B TOM, UTO AaxKe B CyGbeKTUBHO uHcTO (6e3 Oue-
HHE) HaCTPOEHHON OKTABe YacTOTa BepXHero ToHa 6oJjee ueMm B JBa pa3a
60Jbllle 4ACTOThl HHMKHEr0 TOHA, @ B CYO'b€KTHBHO YHCTO HACTPOEHHOH
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KBUHTE COOTHOIUEHHe dacToT Ooubiie, yem 3:2. MHaue rosops, uHcThC
6e3 OHeHHH OKTaBa M KBHMHTA SIBJSIOTCSA pacliMpeHHbiMH. Takum obpa-
30M, BONIPOC OLEHKH YaCcTOThl HHTEpBaJa 3aBHCHT OT METOAA, KOTODbIM
Mbl 3TY OLUEHKY NMpoH3BOAHM. Ec/iH ¢ MOMOILLBIO NPeLH3HOHHOTO YaCTOTO-
Mepa Mbl YCTAHOBHM, YTO COOTHOIUEHHE YaCTOT B AAHHOH OKTaBe PaBHO
"TouHO 2:1, a B KBHHTe 3:2, TO MBI CAeJiaeM BbIBOJA, UTO HHTEPBAJIbI YUHC-
Tble, H... OWIHOEeMCH, MNOCKOJbKY, €cJU 3TH HHTEepBaJjbl MNOJYyY€Hbl Ha
CTpyHax, OHH OYAYT 3ByuyaTh ¢ OHEHHAMH M HACTPOHILHK CKa)eT, 4TO
HHTEpBaJbl HacTpoeHbl HeudcTo. Hao6opoT, caenas HHTEpBaJbl YHCTBIMH
YK€ ¢ TOYKH 3PEHHMSs] HAaCTPOHIIMKA, Mbl AOJKHBl OylemM KBaJIH(pULLH-
poBaTb HX KaK TeMIEePHPOBAaHHblE, MOCKOJbLKY 4acTOTbl, H3MepeHHHIe
4acToTOMEepoM, He OYAYT HMETh TOUHBIX OTHOWWeHHH 2:1 uau 3:2. Jliobo-
OBITHO, YTO PACLIMPEHHS OKTaB AJI HACTPOHIUMKOB HE CYLUECTBYET, eC/H
Ha CJyX OKTaBbl HACTPAUBAIOTCA TOUYHO, 6e3 OHEHMH, u 3TO ABJIACTCHA
a30yuHbIM IPABHJIOM HacTpoHKH. PacTsaAHyTas HacTPOHKA B COOTBETCTBHH
¢ KpHBO# Peiiic6eka o6HapyKHBAeTCA TONBKO TOYHBIM YaCTOTOMEPOM, HO
HU B KOEM cjyyae He OOHAPYXKHBAETCS YXOM, €CJH, KOHEYHO, OHO He
BOODYKEHO [JI1 CpaBHeHUS HabopoMm 3TajJOHHBIX uyacToT. [lostomy He-
YAWBHTENBHO, UTO BCE pas3rOBOPbl 06 3TOM SABJEHHU B TNPHCYTCTBUH
OMBITHBIX HACTPOHILHMKOB BbI3BIBAIOT CKENTHUYECKHE 3aMeYaHHsA C HX
CTOPOHBI.

OGBIYHO TOT, KTO HACTpauBaeT, He 3HaeT, uto KpuBas Peiscbeka
NoJy4eHa C TMOMOILbI0 YacTOTOMepa, a TOT, KTO HcecJelyeT TOYHOCThb
HacCTpPOHWKH C MOMOLIbI0O 4YacToTOMepa, He 3HaeT HJIH He oTAaeT cebe
OTYeTa B TOM, YTO NOJyuYHBLIeeCHd OOBeKTHBHOE OTKJIOHEHHE HACTPOHKH
OT CYLUECTBYIOUIHX PACCUUTAHHBIX UACTOT PaBHOMEPHO-TEMIIEPHPOBAHHO-
TO CTPOSl Ha CJAYX NPOU3BOAHT BreYaTJeHHe FrapMOHHYHON U COBEpIUeHHO#H
HACTPOHKH.

CileqoBaTe/IbHO, HH O KakoH HacTpoike (opTenuaHo YUCTHIMH KBHH-
TaMH BO BCEM AHMAaNa3oHe TOBOPHUTHL He mpuxoautcs. Her TakxKe ocHoBa-
HHH A4 BbiBOAA O HeCOOMONEHHH OCHOBHBIX MPHHIIMIOB PABHOMEPHOTO
TeMNepUpPOBaHHs, 3aJ0KeHHbiX BepkmalcTepoMm,— paBHOMEPHOIO TeM-
[epHPOBaHUA KBHHT M KBapT A0 | ¥ |,4 6UeHHHl B CEKYHAY B CcepeiHHe
AuanasoHa.

B cBA3H ¢ 3THM paccMOTPHUM NPHYHHB HEFAPMOHHYHOCTH 0GEpTOHOB
B 3BYKax, HaNpHMEpP, KJABHLIHBIX HHCTpymMeHTOB. HerapmoHHYHOCTH
006epTOHOB 3apOXKAaeTc B CTPyHe H3-3a ee »XecTKocTH. Uem 6oablie
JKECTKOCTb, TeM 0oJbllle OTKJIOHeHHe 0DepPTOHOB, pacTyillee NPOMNopLHO-
HaJbHO KBaapaTy HoMmepa oGeptoHa. JKecTkocTb onpenedsercs 4depes
AHaMeTp, JJIHHY, MOAYJb YIIPYTOCTH U HATAKEHHe CTpyHbl. Yem Ooabuie
JHaMeTp M MOJyJb YNPYrocTH, TeMm O60Jibliie HerapMoHHUHOCTb. [lpu
60abled ANHHe 1 60AblLIeM HATHAKEHHH HErapMOHHYHOCTb YMEHbIIAeTCs.
ITpn 66Jib1Ie# KECTKOCTH CKOPOCTb PacNpOCTPAHEHHs NMONepeyHbiX BOJIH
YBEJHYHBAETCA € YACTOTOH H 3TC BbI3LIBAET OTKJIOHEHHE 4acToT 06epTo-
HOB OT rapMoHHuYeckoro psaa. CieayeT HMeTb B BHAY, UTO 3aBHCHMOCTb
XKECTKOCTH OT TMepevyHC/ICHHBIX (PAKTOPOB HUMeEeT CJOMKHbIA BHA, a He
NPOCTO ¢JedyeT 3aKOHY NPAMOH MJM OOpaTHOH NPONOPLHOHAJBHOCTH.

IlosTomMy TeopeTHueckH (UTO MOATBEPIKJAETCS U H3IMEPEHUSIMH) Herap-
MOHHYHOCTD CJI€rKa MOBBILIAETCS /5 CAMbBIX TOJCTHIX H IM1aJAKHX TEHOPO-
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BbIX CTPYH, HATSHYTBIX OTHOCHTEJIBHO cJjabee COCeJAHHX YyyacTKOB; OHa
MOBLILIAETCA TakXkKe, H [JOBOJLHO CYUIeCTBEHHO, K CaMOMYy BEpPXHEMY
JMCKaHTOBOMY PErHCTPY, T[€ CTPYHbl HMEIOT [IOBBILIEHHYIO 2KEeCTKOCTb.

3HaueHHe 3TUX OCOGeHHOCTeH MeH3Ypbl CTPYH (pOpTenHaHO — B HX
BJHSIHMM Ha OOLIMH XapakTep NMOBeAEHHS HACTPOEUHOH KPUBOH (KPHBOIt
Pefiic6eka). Ha daxkTHueckHe OTKIOHEHHS UACTOT CTPYH BJIHSIIOT MHO-
KECTBO APYTHX, B TOM YHCJE CAy4YaiHbIX, TPYAHOYYHThHIBAEMbIX (aKTOPOB.

OT XeCTKOCTH CTPYHBI 3@BHCUT €€ CIIOCOOHOCTb YIJIMHATBCS MPH Ha-
cTpoiike, UTO BAUSET HA TOYHOCTb HACTPOHAKH. [IpH GOJbIIOH XKECTKOCTH
CTPYHbI W MPH 60/bIIOM MOAYJE€ yNPYyroCTH MaTepuassa 4acroTa CTPYHbI
3HAUHTeJbHO H3MEHAETCS OT HeGObLIOTO OBOPOTA BUPOEJIsi, UTO OCI0K-
HSIET [POLEeCC HACTPOHKH. HanpoTHB, OTHOCHTENBHO MEeAJIEHHOE U3MEHE-
HHe BBHICOTHl CTPYHbI [IPH ONpeJeJeHHOM [OBOPOTe BHpOGesss no3BoJser
Jerko NOJYy4HTb TpeGyeMylo 4acToTy, TO ecThb yeM GoJjblie yINHHeHHe
CTpYHbI, TEM KauecTBeHHee HacTpokka. [1o3ToMy He caefyeT CTPEMHThCA
K BLICOKOMY MOJYJIIO YIIPYrOCTH MaTepHaa CTPYHbl, TaK KaK 3TO yBEJIHYH-
BaeT paccTpofiky OGEpTOHOB H CHMXKAeT CMNOCOGHOCTL CTPYHBI K YIJIH-
HEHHIO™.

Boo61ue cTeneHb MHTEPBAJBHOTO pacCLIdPEHHs 3aBHCHT OT KOHCTPYK-
(MM HHCTPYMEHTA. Y MaJblX MHAHHHO C KOPOTKMMH TOJNCTBIMH Gaco-
BbIMH CTPYHAaMH pacludpeHHe OKTaB (6acoBOro perucrpa 3HAUUTEIbHO
GoJbie, YeM y posieH ¢ JJHHHBIMH H OTHOCHTEJNbHO GOjiee THOKHMH
6acoBbiMd CTpyHaMH. HerapMOHHYHOCTb BO MHOTOM 3aBHCHT TaKxXe OT
KOHCTPYKLUH H TEXHOJOTHH U3TOTOBJIEHHSI HHCTPYMEHTA, OT Uero, B CBOIO
ouepe/lb, 3aBUCHT H TOUHOCTb HACTPOHKH. Hanpumep, pH NoOBOpayHBaHUH
BHpGeNsi pbiBKAMH TPYAHO AOCTHUb TOYHOCTH HAcTpoiikd. Kpome Toro,
GOJbIION yro. 3/10Ma CTPYHBI HA KJaHrTabuKe, KanofacTpe, arpagax,
LWTEroBbIX WTHHTAX, OCOGEHHO TPH OCTPHIX OTCEUKAX CTPYHbl HA 3THUX
onopax, NpensATCTBYeT NepeMeLLeHHIO CTPYHbI IPH HACTPOFKe, NOC/IeAHASA
NpH M3MEHEHHH HAaTSXEHHsl CABMraercsi CKaukoM CO CBOEro MecTa.
OTK/IOHEHHUSI YaCTOT FAaPMOHHK BBI3BIBAIOTCS M B TOM CJydae, Korjia yroj
M3J0Ma CTPyHbl Ha ONOpe, OrpaHHYMBalled pabouylo 4acTb, Hampo-
THB, CJAMIIKOM MaJ, H MPH 60JbUIHX AMIIATYAAX MOXET HECKOJIBKO H3Me-
HATBHCSL AJIHHA CTPYHbI W3-3a CMEILEHHs] TOUKH oTceukd. HexecTko ycra-
HOBJIGHHBIA [ITH(T Ha LITere — TOXe OJHAa U3 MPHYMH HEYAOBJETBODH-
TeJIbHOH HacTPOHKH. ‘

Yacrto nabaojaercd 4 TaAKOH AedeKT KJaBHIIHOTO HHCTPYMEHTa: TPYA-
HO TOUHO HACTPOHTb XOp M3 /[BYX HJH TPeX CTPYH B YHHCOH. IJTO
MPOHUCXOAHT H3-32 HePaBHOMEPHOTO paclpeieseHHust Macchl MO AJHHE
CTPYHbl, OBa/JbHOCTH KEepPHa, HAJHUHA B OAHOM XOp€ CTPYH DPa3JH4HbIX
AMaMeTpOB, Pasjvuks AJHH paGouyHx 4acTed CTPYH Xopa, BbI3BAHHOTO
NOrPEIIHOCTSIMH B PACMOJIOXKEeHHH IUTETOBbIX WTHHTOB, PA3JHYHA CTPYH
KepHOB XOpa, H HAKOHell, B TOM cjlydae, KOr/1a u3-3a2 HEPOBHOH MOBEpX-
HOCTH MOJOTKAa CTPYHbl B Xope BO36YKAAIOTCHA C PA3HOH aMIUIMTYAOH,
[IOCKOJIbKY YACTOTa CTPYHbl MPH CHJAbHbIX KO/eGaHHAX BbllI€ 4acTOThl
TOH Ke CTPYHBl NpH HeGoablIMX KojeGaHusx. B 3ToM cayuae MOXKHO

* Ynpyroe yA/NHHEHHE CTPYHBl He CJeAyeT NyTaTh C peaaxcauuel — gedopmaunelt
(BBITATHBAHHEM) CTPYHBI BO BpEMEHH.
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JOCTHTHYTh YHHCOHA, CHJBHO YAApAsA 110 KAaBHIIEe, HO MO Mepe 3aryxa-
HUSI 3BYKa B YHHCOHE MOTYT MOSIBUTbCA OueHusA. TPydHO NEPeUHC/IMThb
Bce haKTOPbl KOHCTPYKTHBHOTO H TEXHOJOTHUECKOrO MOPsIAKa, BJAHSIOLLIHE
Ha HacCTpOHKY.

KpuBble HAacTPOHKH KJIABHUIHBbIX HHCTPYMEHTOB MOJE€3Hbl BO MHOIHX
oTowedusaXx. OHH AAIOT HATJASAAHYIO KapTHHY TOYHOCTH CTPOSl HHCTPY-
MEHTOB, TOYHOCTH HACTPOHKH YHHCOHOB B XOpPax, 4aiOT BO3MOXHOCTb
MpOCJAeAUTh H3MEHEHUs 3THX NapaMeTPOB [MOA BJHSIHHEM TPaAHCOOP-
THPOBKH, H3MEHEHHH TeMIlepaTypbl U BJAXKHOCTH OKPYXKalolleH cpefbl,
creneHd UrpoBoll Harpy3ku. Ho riaBHoe — HacTpoOeuyHble KPHBBIE MOKa-
3LIBAIOT MPEXKAE BCErO HEAOCTATKH caMoro HHcTpyMmeHTa. Ecau onopubie
KOHCTPYKUHMH HHCTpyMeHTa cJabble, TO H3MEPEHHS HACTPOHKH MO3BOJAT
06GHapYKHTb HEPABHOMEDHOCTb PACCTPOHKH pas3/HMuHbiX peructpos. Ha-
KOHel, XapaKTep KPHUBbIX HACTPOHKH MOXKeT CTaTb OOBHEKTHBHLIM KPHTE-
pueM npodecCHOHaIH3Ma TOIO HJH HHOTO HACTPOHUIMKA, €ro KBaJH-
(hMKaUWOHHOTO YPOBHS.

HeTouHocTH HaACTpO#KM OTAE/bHBIX TOHOB BbIPAXKAIOTCA Ha KPHUBOH
Peitsic6eka (cM. cxemy 15) cremeHbio H3JOMAHHOCTH CaMOH KPHBOH
HaCTPOHKH, KakK Obl cayuyalHbIM pas3bpocoM YacTOT OKOJIO KaKOro-to
cpelHero 3HauyeHHs (Ha cxeme 15 0603HA4YEHO CIVIAXKEHHOH JIHHHEH).
HerapMoHHYHOCTb 06€PTOHOB CKa3blBAeTCS Ha 06LIe# 3aKOHOMEPHOCTH B
X0J€e KpHUBOH, ee HAaK/JOHe K OcH abClLHce, XapakTepe HACTPOHKH Ha
Kpasix auana3zoxa. CBfi3b HErapMOHHYHOCTH OOCPTOHOB H DAaCILUUPEHHUA
HACTPOHKHK He OYeHb sICHA ¢ MepBOro B3TJAAad, NO3TOMY PAaCCMOTPHM ee
nogpo6Hee.

BcnomHuM, Kak HacTpauBaeTcsi oKTaBa. [LonycTHM, HY>KHO HACTPOHTB
BEPXHHH 3BYK OKTaBbi. B 3TOM cJjyuyae BEPXHIOIO CTPYHY HaTArHBAlOT
10 TeX MOp, MOKa 4acToTa ee OCHOBHOH FapMOHHMKH He CpaBHAeTCH ¢
4yacToTod BTOPOH FrapMOHHMKH HHKHEro 3Byka. MOMeHT TOUHOH HACTPOHKH
B YHHCOH 3THX TapMOHHMK OIIPEAeJHTCH MO OTCYTCTBUIO OHMEHHH MexXAy
HuMd. Ecan mocne HacTpoHKH BTOpast rapMOHHKa HHXKHEro 3ByKa H3-3a
HerapMOHHYHOCTH OyJeT HMeTb 4acTOTy HECKOJbKO Bbllle, YeM 3TO
nojaraercs AJs HeatbHOH rapMOHUYHOH CTPYHBI, TO M NepBas rapmo-
HHKa BEPXHEro 3BYKa TaKxke 6yaet 3aBbilleHa. Tak, Bropasi rapMOHHKA
TOHa s2s He paBHa TodHo 880 T'u, a oTK/IOHAETCA B CTOPOHY 3aBbillle-
HUSl MPUMEPHO Ha 2 LeHTa, YTO COCTaBJseT AN 3ToH uacrotel | I'w,
cJe10BaTeNbHO, 0Ha OyjleT paBHa 881 F'u. Ha 3ty xe uyactoty Oyner
HaCTPOeHa M Neppas rapMoHHKa 8%,

[Tpu HachonKe Clefytoulell OKTaBbl CHTyalHs NoBTOpAETCA ¢ TOH
JHLb pa3HHUlle#, 4YTO HA UacCTOTy OCHOBHOH rapMOHHKH 48° BJUSAET He-
FAPMOHHUHOCTb BTOPbIX TaPMOHMK 48' M 48, TO ecThb MPOMCXOANT Ha-
KomjleHHe OWMGOK WK NPOrpeccHpyiolllee 3aBLILICHHE CTPOS.

Bce cka3aHHOE 0 OTHOLUEHHIO K OKTaBe OTHOCHTCS TaAKXKe H K JPYTHM
HHTEepBaJaM, B KOTOpPbIX OHEHHSl SBJSAKTCA OTIPAaBHBIM MOMEHTOM B
Hacrpoilke. Tak, B KBUHTe, 00pa30BaHHOH 3BYKAMH HErapMOHHYHBIX
CTPYH, BTOPYIO TapMOHHKY BEepDXHEro 3ByKa IIOACTPaHBAIOT ¢ OAHHUM
6HeHHEM B CTOPOHY CYXEHHSl K TpeTbedl rapMOHHKe HHKHEro 3BYKA.
[MockosbKy ke uyacToTa TpeTbed TapMOHMKH HMXKHEro 3Byka Bblille
YacTOTbl TPEeTbeH rapMOHHKH HAealbHOH CTPYHbl, TO 4 BTOPYIO Irapmo-

91



HHKY BEDXHEro 3ByKa NPHXOAMTCS HCKYCCTBEHHO 3aBbllIATh, 8 BMECTE ¢
HeH W NepBYIO TapMOHHKY. BOT oTKyaa moJjyyaeTcsl MOUTH TOUHOE COOT-
BETCTBHE OTHOIUEHUS YACTOT MEPBbIX FAPMOHHK OTHOLUEHHIO YHCTOH HJH
HaTypa/dbHOM KBHUHTH 3:2. OgHaKO, HECMOTPS Ha TO YTO COOTHOILIEHHE
MepBbIX FADMOHHK paBHO 3:2, Takas KBHHTA — TE€MIIEDHPOBaHHasi, MO-
CKOJIbKY B Hell CJBIIIHO OJHO OHeHHe B CeKyHAy, 3aJaHHOe HaCTpOi-
LLHKOM.

HMHoraa «pacTAHYTYI0» HACTPOHKY MNDHUIHCHIBAIOT LEJHKOM BKycam
HACTPOMIIMKOB, TaK KakK pa3JjMuHble HACTPOUUWIHKH MO-pPa3sHOMY pacluM-
pSIOT OKTABBI, HO NPH 3TOM 3a6bIBAIOT O PA3JHUHH B aKyCTHKE HHCTPY-
MEHTOB, BLISbIBAEMOM pa3/HuHeM B MeH3ypax. PactAHyras HacTpoil-
Ka — eCTeCTBEHHbIH pe3y/bTaT HerapMOHHYHOCTH 06€PTOHOB CTPYH Op-
TENHaHoO, U OHA NMPOCTO HeoOX0AUMa, eCsH XKeJaTh COOTBETCTBHSI HACT-
POUKH TOHOB HHCTPYMEHTA M0 OTHOIUEHMIO ADYT K APYry, MPpHYEM Kax-
Jasi MeH3ypa, KaAbll OTAe/bHbli HHCTPYMEHT TpebyeT CBOEH, TONBKO
eMy mpucyuledl CTeneHu pacUIMPEHHsl OKTaB.

Mbl y6eananch, YTO pacillipeHHe HHTePBAJOB ONpeeseH0 O0BeKTUB-
HOH MPHYHHON — HErapMOHHUYHOCTBIO CTPyH. PasGepem Tenepb BJHsIHHE
cyGbeKTHBHOTO (pakTopa — HHAHBHAYaJbHOCTH HACTPOHUIKKA.

[Mocne pa6orel Peiinc6eka W ero nocjaefoBaTteseid, BbISIBUBUIHX POJb
HEerapMOHUYHOCTH 0GEPTOHOB B PACIIMPEHHH HACTPOUKH OKTAB, Ka3aJ0Ch,
YTO NMPHYHMHA 3TOroO FBJAEHUS MOJHOCTBIO pacKphiTa 04HO3HAaYHO. OaHaKO
npuMepHo B 40—50-e ropl Hallero cTONETHS OOHAPYXKUJKM pacCLIHpPEHHe
OKTaB NPH HACTPOMKE TAKHX HHTEPBAJOB, 3BYKH KOTODbIX He OblIH He-
rapMOHHUHBIMH, TO €CTb HX 06epPTOHbl HMEJH OTHOILEHHS YyacTOT HaTy-
paJbHOro psiga yucest. Pacuwimpenne Hab/Ji0AanoCh W MPU HACTPOMHKe
3BYKOB, BOOGLIE JHIIeHHBIX 06epTOHOB. OHO U3 3/1eMeHTapHbIX 00 bsICHE-
HHH 3aK/JII0UYaJoCh B TOM, YTO HACTPOHLIMKH KJIABHLIHBIX HHCTPYMEH-
TOB NMPHUBLIKJIM 3aBHILIATb AHCKAHTOBLIE CTPYHbl AJS MPeAOTBpPALUEHHUS
HX nocaeayomei paccTpolikn — 60Jblliel, HeXeNH Yy CTPYH OCTaJbHbIX
perucTpos.

Ilpyroe, 6oJee ri1y60Koe 06bsICHEHHE OCHOBbIBAETCS HA CMXOPH3HOO-
THYECKHX OCOGEHHOCTSIX BOCIIPHUATHA MY3BLIKH UEJOBEKOM.

Hacrpoiika My3blKaJbHbIX HHCTPYMEHTOB JO/MKHA YUYHTLIBATH TOT (PAKT,
YTO MEJOJHUECKHe MHTepPBaJbl OTJIHYAKTCA B HHTOHALLHOHHOM OTHOILe-
HHH OT OJAHOMMEHHbIX FapMOHHYECKHX HHTepPBaJIOB.

Ucenenosatusi No3BOJIWJAM YCTAaHOBHTH cCJejyiolllee: MOCJAeA0BaTe b
HOCTb MY3bIKaJbHbiX TOHOB (MeJOAHYECKAS 110C/1€10BATEIbHOCTD) TOJb-
KO TOT/la BOCIPUHHMaeTcsl MpaBH/IbHO HHTOHHPOBAHHOM, KOrla BBICOKHE
TOHA HACTPOEHbl ¢ HeGOJIbIIHM 3aBbilleHHEM, a HH3KHEe TOHAa C HebOJb-
IIMM 3aHH:KeHueM. B 3ToM nposiBasieTcss ogHa H3 OCODEHHOCTEH CJyXo-
BOrO BOCHPHUATHA MYy3blKa/abHbIX 3ByKoB. C/ayxoBoe Tpe6oBaHHE pacll-
PEHHBIX HHTEPBAJOB INPH MEJOJAMYECKOM 3BYYaHHH HE COBMNajaer ¢
TpeGOBAaHHEM K YMCTOTe 3BY4YaHHst FapMOHMUYECKHX HHTepBaJos. Mcmnoa-
HEHHE MEeJIOJHH H CONPOBOKIAEHUS B OJHOM PerucTpe NMpH pacIIdpeHHOH
HacTpolike gaet (asblliiBoe 3ByYyaHue, H B aKKOpAax MPOCAYUIHBAKTCS
6ueHusi. B HesoM MenoAHUyecKHe HHTepBaJbl TATOTEIOT K PACIUMPEHHIO, B
TO BpeMsl KaK rapMOHHUYECKHe UHTepBaJbl 1PH He(UKCHPOBAHHBIX 3BYKO-
psiflaXx My3blKa/JbHblX HHCTPYMEHTOB CTPEMATCA K YHCTHIM. B HHCTpYMeH-

92




Tax ¢ QUKCHPOBAHHLIM 3BYKODSIAOM MNpeANOUTHTENbHEH CYHTAETCA HOP-
MajbpHasi HacTporka (6e3 HCKyCCTBEHHOTO PAaCUIHPEHHsI HHTepPBaJoB),
KoTopas ofecrmeynBaeT MHHMUMYM GueHuil. XOTS 31eChb Takke CyllecT-
BYIOT OTKJIOHEHHS OT OGLIET0 NPABUIA, OOBICHIEMbIE BCEM T€M, YTO OTHO-
CHTCA K 3(d@eKram «KHBOCTH» MU «O6secKa» B MY3biKaJlbHOM HCIOJ-
HeHUH. Hekoropele He3HauHTe/bHble OTK/JOHEHHSI OT «CTaHAapTHOrO»
HCMONHEHHA Beeria Gblin MPUCYLIH TBOPYECTBY MY3BIKAHTOB, & AJIsA CIly-
laTesiell OHH ABJASIOTCA HEOOXOAUMBIM (DaKTOPOM HAECJTaXKIAEHHS MY3bl-
Koi. Bosee toro, onpeseneHHasi 1oJs1 «IEPOXOBATOCTH» Heo6GXOaMMa
A/l BBIPA3HTEJNbHOCTH MY3biKaJabHOro 3ByKa. [losTomy, kak nokasaju
HaGJII0leHHs1 1a60PaTOpUH My3biKaJIbHON aKyCTHKH MOCKOBCKO#H KOHCep-
BaTopuM [13/, HEKOTOPble My3bIKAHTHI HHOTAd CO3HATENBHO NpPEeAIaraloT
onpejeseHHbe H3MEHEHHs] B HAaCTPOHKe AJA CO3AaHHsT CeLH(PHYECKHX
5 }eKTOB NPH HCMOJIHEHHH OTAeJbHbIX Npou3BeneHui. CyTb NOJOGHBIX
M3MEHEHUH HACTPOKWKH (DOPTENHAHO uallle BCEro 3aKJIouaeTcs B CO3HA-
TeJbHOM pAaCWHPEHHH OKTaB [0 MOSIBJAEHHS B HMX HE3HAYHTEJIbHOH
Aosu 6nenud. M nedcTBHTEIbHO, KaK 0Ka3aJ/H HCC/IeA0BaHus, BEPXHHA
3BYK B CJIerKa pacCUIHPeHHOH OKTaBe, KOTOPbIH NMPU TOUHOH HAacTpoiike
MacKupoBaJcst 6oJiee CHJBHBIM HHXKHHM 3BYKOM, MpHOGpeTaeT «CBOH
roJloC», CTAHOBHTCSH CYyOBEKTHBHO HECKOJLKO Apue U rpomue. JIJas 0XKHB-
JIeHHA 3BYUaHHsI MPAKTHKYETCS TaK)Ke He3HAUUTesbHasi paccTpPoiKa yHH-
COHOB.

Oanako pacuinpeHHe OKTaB € LeJbIO NOJyUeHHs 60JbIIero «6aecKay —
He camasl BaxKHasl NMPHYMHA PACTAHYTOH HacTpoHkH. bBosibilywo podb
3[€Cb MTPaeT BCE )K€ HEerapMOHHYHOCTb OGEpPTOHOB, TO €CTh OGBEKTHB-
HbIA (akTop.

Kak cooTHocuTCA 30HHAst NPHPOAA 3BYKOBBICOTHOIO CjlyXa, HCCAEL0-
BaHHasa B 40-—50-e roawl mysbikautom u akyctukom H. A. Tap6yso-
BbIM, ¢ IDAKTHKOH HACTPOHKH My3blKajbHBIX HHCTPYMeHTOB? Ha sToM
XOTeJoCh Obl OCTAHOBHUTBLCS NOAPOGHee, MOCKOJBKY, HA Hall B3rasf,
OBLITYIOT COBEPLUIEHHO HeNpaBHJbHblE [IPEACTABAEHHS O POJH 30H AJSA
HacTpoiikd. Ckaxem cpasy, 4To 30Hy ['apOy3oBa, B npesesax KoTOpoi,
KaK CYHTAIOT MY3blKaHThl, 3BYKH H HHTEDBaJlbl P BCEX KOJIMUECTBEHHbIX
U3MEHEeHUSX COXPAHSIOT OJHO H TO XK€ KauecTBO H HOCSIT MO3TOMY O/HO H
TO K€ Ha3BaHHe (Hanpumep, Masas TepUHs, YHCTasi KBHHTA),— HeJb3sl
3a/0XKHTb B HAaCTPOHKY KJAaBHIIHOTO HHCTpyMmeHTa. Beab 3ona — 3710
OTKJIOHEHHE BbICOTHI 3ByKa OTAEJbHOTO WJIH B HHTEPBAJe OT TOH BbICOTHI,
Koropasi 10/12kHa ObITh, UTOOBl HHTepBaJ He HMeJs GoJibllee Yucao Gue-
HUH, YeM Yy HEero AOJKHO GbIThb MPH MPaBHJBHOM HAa CJAYX HacTPOHKe.
Ecau caenatb, HampuMep, KBHHTY IIMPE, Y€M OHa AOJMKHA ObiTh, TO
XOTsi B npefeniax 30Hbl [apby3oBa MeJOAHUECKHI HHTEPBAJ U 3BYy4YaJl Gkl
CHOCHO, HO IPH rapMOHHYECKOM 3BYYAaHHMHM TaKast KBHHTa OYyaeT coBep-
lIeHHO ¢anblUnBoOi, U Gojee TOro, OJHH HEBEPHO HACTPOEHHbIH Aas
JlaHHOHW KBHHTBHI 3BYK AacT (a/ibIIHBOE 3BydaHHe APYFHM TapMOHHYe-
CKMM HHTEpBAaJjiaM, B KOTODble OH BXOAHMT HHXKHHM HJIH BEPXHHM TOHOM.
Yacto popmajibHOe nepeHeceHHe MOHSTHS 30HBI Ha HACTPOMKY MY3blKaJb-
HOrO HHCTPYyMEHTA MNPHBOAUT K abcypay. Han;lmmep, caMbllt mpPOCTOH
napameTp: TOYHOCTb HACTPOHKH YHHCOHA ToHa 28 =440 I'u. B cooTBercT-
BHH C 30HHBIM IIDEACTABJCHHEM JaKe AJ/s1 a6COMIOTHOTO C/yXa 3BYK AR
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rnepBoli OKTaBbl BOCNPHHUMAeTCsi WM TOraa, Koraa MY3BIKAHT CJIILUHT
3BYK ¢ yacroToit 439 T'u, 438 I'l... 435 ', m Koraa 3Byk 15" umeer qaCTo-
Ty 441, 442... 448 Tu. [laBaiiTe Tak ¥ MOCTYNMHM: OJHY CTPYHYy 41’ Ha-
CTPOHM Ha 435 I'n, BTopyio Ha 440 T'u, a Tperbio Ha 448 ['u. Bee aTo 6yaer
B npeaejax 30Hb... Ho To, uTo Takasi HacTpoilKka HEBO3MOXKHa H
HeJOMyCTHMa [JIS1 HOPMaJbHOTO KayeCcTBa HAaCTPOHKH (opTenuaHo, 06b-
FICHATb JaxKe He HYXHO. Pa3dHHua yacToT KpaiHUX CTPYH, Kak Herou-
HOCTb HacTpoiky, Gyaer paBHa 448—435=13 'y, uto B 13:0,2=65 pas3
npeBbilllaeT AOMYCTHMYIO NMOTPELIHOCTb HACTPOHKH YHHCOHA.

Yacro 3a6b1BaOT, UTO 30HE 'ap6y30Ba OTHOCATCS K XY/L0XKECTBEHHOMY
MCIOJHEHHIO HA HHCTPYMEHTAX CO CBOGOAHOH H/IH NMOJYCBOOOAHOH HHTO-
Halueld, KOrga cam My3blKaHT MO KeJaHUI0 B Mpouecce HCPbl MOXKeT
MEHSITh HHTOHALHIO 3BYKOB, IIpHUeM JesiaeT 3TC BCerja ¢ yueToM MeJso-
JIMUeCKHX W TapMOHHUECKHX cBsI3ef 3BYKOB. PeKkoMeHA0BaTb 30HY, TO
€CTb CJHLIKOM OoJiblliHe OTK/JIOHEHHS HACTPOHKH B HHCTPYMEHTax ¢
(bHKCHPOBAHHBIM 3BYKOPSIOM, KOT'/la My3blKaHT HE B COCTOSHHH KaK-a1H60
MEHATh BBICOTY 3BYKOB M0 JK€JaHHIO, IPOCTO abCypIHO.

Jlornueckoe paccMoTpeHMe 3RYKORbICOTHhIX 30H ['apfyzora npusener
Hac K TOMY, UTO U MHCTPYMEHTBI cO CBOOO/JHOH MHTOHAIlHEHd He MOryT
HacTpaHWBaTbCcs [0 30HAM. Tak, CTPYHbl CKPUIKH [0JXKHbl ObITb Ha-
CTPO€Hbl 110 YUHCTHIM KBUHTAM, H Ka>KAblii My3BIKAHT TaK H desaer. Ho B
COOTBETCTBHH C 30HOH MOXKHO 6blIO 6bl Kakylo-1U60 OTKDPLITYIO CTPYHY
CKDHIIKH HacTPOHUTH MIPUMEPHO C OTKJIOHEHUEM HA TPeTb MOJYTOHA BBEPX
HJIM BHH3 (MO IUMPHHE 30HBI). My3bIKaHT HaBepPHAKA TaKyl HaCTPOHKY
3a6paxyeT, TaK Kak eMy Hy»KHa He 30Ha cama no cefe, a BO3MOXKHOCTb
cBOGOAHO MHTOHHPOBATEL B Mpejesax 3TOH 30HLI

[lpoBeaenHbie 06CYXKAEHHA 30HHOH NMPHPO/bl 3BYKOBBICOTHOTO CJayXa,
C TOYKH 3DEHHS NPUMEHUMOCTH K HAacTpPOHKe My3blKaJbHbIX HHCTPYMEH-
TOB, HamnpaBJ/eHbl He NMPOTUB TEOPHH 30HHOH IMPHPOJbLI 3BYyKa KaK TaKo-
BOH, a NPOTHB He00AyMaHHOIO €€ NepeHEeCeHHs Ha HACTPOHKY, C 4eM
NpUXOAHTCH HHorAaa BeTpevatbesi. M korma H. A. Tap6ysos BBoauT
MNOHATHE «30HHBIA CTPOH», TO 3TO CTPOH MCIOJHSIEMOH MY3bIKH, HO He
MY3blKaJbHOTO HHCTpyMeHTa. B BeiBosax B pabore «30HHasi npupoja
3BYKOBbIcOTHOro cayxa» H. A. Tap6y3oB nuuier: «12-3ByKoBO#H paBHO-
MEPHO-TEMIIEpPHPOBAHHLIK CTPOH mpeacrasgaser co6OW yacTHBIA cayyai
12-30HHOrO crposi». Ha Haw B3rasii, NoHsATHe JBeHaAUATHCTYNEHHOro
paBHOMEPHO-TeMNEePHPOBAHHOIO CTPOSi HMEHHO €CTb YacTHbIHl cayudaf,
HHAMBHAYAJbHBIA caydyaidl HaCTPOHKH HHCTPYMEHTa, AJs KOTOPOro Hact-
poifika MoXeT ObiTb TObKO CBOS, TOJbKO CO CBOMMHM HHAWBHAYyaJbHbIMU
OTKJIOHEHHSIMH OT U/leaJH3HPOBAHHbIX pacyeTHbIX YacTOT, # B HACTpOIiKe
Ka’>KJAOT0O KOHKPETHOTO HHCTPYMEHTAa He MOTyT ObiTb Cje/laHbl Takue
OTKJOHEHHA B MpeAenax Kako#-iu6o 30HBI, KOTOpPble, MOMKET ObiTh,
HMeIoTCS B APYIHX MHCTpyMeHTax. [IoHATHe 30HbI B HACTPOHKE MPOCTO
He paboTaer. HOHCHI/IM 3TO Ha npuMepe o61elH BEICOTHI CTPOsi. JlonycTHM,
YacTOTa TOHA 4%' B peasibHOH NPaKTHKE MOXKeT A0X0AUTb 10 445—450 I'u,
ATOo NMpHMEpHO BepXHAA TpaHHlla «30HbI» pa3dbpoca YacTOThl JaHHOTO
ToHa. Takasi yacToTa BCTpeuaeTcsl Ha MPAKTHKE, HO 3HAUHT JIM 3TO, UTO
HACTPOHLIHK CBOGOLHO, KAK B3/lyMaeTcsl, MOXKeT yCTaHaBJHBATh BHICOTY
ToHa, ponycTtuM, 450 F'u? B HopManbHBIX YCAOBHAX TaKyl BBICOTY TOHA
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a1’ cneunanbHo He genaoT. JloGble ApyrHe 3BYKH HMHCTPYMEHTa He
MOTYT HACTPaHBaTbCs B [pejejax WHPOKHX 30H, KOTOpPblEe peaJbHO
MoryT Hab/04aTbesl y pasHbiX HHCTPyMeHTOB. HacTtpolika B TOM H 3aKJi0-
4aeTCA, YTO YCTAHABJIHBAIOTCA OTNpPEAe/eHHble, NPHCYLIHe TOJBKO AaH-
HOMY HHCTPYMEHTY COOTHOLIEHHS] 4acTOT KoJleGaHHiH CTPYH, SI3bIYKOB H
T. A

3BYKOBBICOTHBIE 30HBI €CTh H Y HacTpoHIiHKa. Bo-nepBeix, TemMnepupo-
BaHHble HHTepPBaJbl JOJKHBI HMeTb ONpejeseHHble OTKJIOHEHHS OT 4YHC-
TbIX, H HaCTPOHLIUK CTAPAETCS UX NPABHJIbHO YCTAHOBHTb. Bo-BTOpBIX,
HACTPOALIMK He MOXKeT MJAeaJlbHO HACTPOHTb H3-3a OrPaHHYeHHH TOY-
HOCTH CJiyXa, €ro paspeluaionieli cnocoO6HOCTH; B-TPETbHX, MOTYT ObITb
OTK/JIOHEHHS] B HAacTpOHKe, 0OyCJOB/JeHHble TPeGOBAHHUSIMH Xyd0XKecT-
BEHHOTO BKyca MYy3blKaHTa. Hanpumep, A5 MHOrHX MYy3bIKAHTOB INpea-
NMOUTUTENbHOH OKAa3blBaeTcsl OKTaBa cJerka paclliHpeHHasi, 0COBeHHO
B JHMCKaHTOBOM perucrpe. B nesom MoxHO O6bl10 6bl TOBOPHTL H
0 3BYKOBLICOTHOH 30He cjyxa Hacrtpodiuuka. OnHako eciau 3oHbl [ap-
6y3oBa B OOJbIICH CTENEHH Pe3yJbTaT Xy[lLOXKECTBEHHBLIX, 3CTeTHUe-
CKHX Tpe6OBaHHH K MCMOJHEHHIO «KHBOH» MY3BIKH H B MEHbLIEH CTe-
NeHH CBfi3aHbl € MOTPElIHOCTAMH B Ipouecce HHTOHHPOBAHHA CaMOro
HCIIOJTHUTENA (XOTH 3TO TAKXKe HMeeT MeCTO0), TO 30HB HACTPOHILHMKA —
3TO TNPOCTO 30HbI CJAyYaHHBIX OTKJOHEHHWil OT NpPaBUJIBHOH HACTPOMHKH,
3aBUCALLHE OT KBaJH(pHUKAIUH HaCTPOHILUMKA, TEXHUKH HACTPOHKH H
JUIIb B MeHbUIEH CTemeHH pe3y/abTaT XyJOXKeCTBEHHbIX Tpe6GoBaHHH.
Y korzga roBopsiT, 4TO HacCTPOHKA — HCKYCCTBO, 3TO NPABUJbHO; B KOHEU-
HOM cueTe OHO HalpaBJieHO Ha HacTPOHKYy HHTEpPBaJIOB TaK, KaK 3TO
Haubosee npuHemaeMo s cayxa. [Ia1A My3biKanbHOTO XKe yxa, Mbl
3HaeM (M HCC/IeJOBAaHWS 3TO AOKa3bIBAlOT), YTO NPABHJbHLIM, HANpH-
Mep, YHHCOH CTPYH OYy/eT TOJLKO B TOM CJydae, KOraa B HeM OTCYTCTBYIOT
6ueHuss ualle, yeM oJHO OHeHue 3a 4—D5 c. TouHee YHUCOH HACTPOMTH
MOXKHO, 1 MY3blKaHT BpsiJ JIH TakoH 3abpaKyeT, XOTl HE MHOTHEe MOTYT
CKa3aTb, YTO UM OOJibllle HPABHTCA CJEerka paccTpoeHHbld yHHcoH. Ho
HHKTO M3 HHMX He Ha30BeT MpaBUJbHbIM YHHCOH ¢ OJHMM 61eHHeM B
CeKyHAy. DTO OAHO3HAUHO.

Mbl He XOTHM 3/1eCb NIOKa BJAaBaTbCsl B TOHKOCTH HACTPOHKH YHHCOHOB
KpaWHHUX JHCKAHTOBBIX CTPYH — TaMm 3ByuaHHe CTPYH MPOAQJIKaeTCH
BCET0 HECKOJIbKO AeCsIThiX [JOJIeH CeKYHAbI, U MO 3TOH NMPHYHHE, a TaKXKe
N0 HEKOTOPbIM APYTHM (B TOM YHCJe H CBA3aHHBIM C HeAOCTaTKaMH
KOHCTPYKUHMH (HOPTENHAHO B BEPXHEM DETHMCTPE H C MOHHXKEHHEM YYBCT-
BHTEJIbHOCTH 4YeJlOBeYeCcKOro yXa Ha BBICOKMX YacTOTax) paccTpoiika
CTPYH B YHHCOHAX 3/eCb 3HaUHTeJIbHO GoJiee rpy6asi. Ho u 3aech cyulect-
BYIOT Npe/JeJibl, 3a KOTOPble OTKJIOHEHHS He MOTYT BbIXOJHThb, €c/H Tpebo-
BaTb [PaBUJIBHOCTH HACTPOMKH.

[Tono6Hble coobpakeHHst MOTYT ObiTb BHICKA3aHbl MPUMEHHTENbHO K
TOYHOCTH HACTPOHKH JPYTHX HHTEPBAJOB.

O61init BBIBOJ Halll TAKOB: TO, YTO MO3BOJHTE/NbHO B 3BYKOBBLICOTHOM
HHTOHHPOBAHHHM HCMONHUTENIO, TO HEAONYCTHMO [Js HAacTPOHIHKa, B
NPOTHBHOM CJyuae HH O KaKOH XYA0XeCTBEHHOH HHTOHALUH HE MOXeT
ObITh peuH.

Cam H. A. Tap6y3oB TrOBOpPHT TOJNBKO O CINOCOGHOCTH MY3bIKaHTa
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3aTNOMUHATh, Y3HaBaTh U BOCIIPOH3BOAHTD 3BYKH, H HUT /1€ B CBOHX TPy/ax
He TOBOPHUT O HACTPOHKE HHCTPYMEHTOB C OTKJIOHEHHSIMH, DPaBHBIMH
IIHPHHE 3BYKOBBICOTHBIX 30H. CaMa 30Ha — 3TO OTKJIOHEHHE OT KaKOTo-To
HOMHHaJla BBepX-BHU3, Mioc-MUuHyc. Ho cTpyHa Hin A3BIYOK, H/H TPyOKa
JyXOBOT'O HHCTPYMEHTA He MOryT ObiThb Cpa3y HACTPOEHBI M Ha ILIIOC M Ha
muHyc. [103TOMY MONBITKH NPHMEHHTh TEOPHIO 30HHOKH MPHPOJBI 3BYKO-
BLICOTHOTO CJiyXa K HacTPOHKe MY3biKaJ/bHBIX HHCTPYMEHTOB, Al KOTO-
pbIX OHa W He MNpegHa3HauaJjach, SBJSIOTCS, Ha Hall B3IJIAL, Heco-
CTOSITEJIbHBIMH.

[O. H. Parc B kommentapuu kK pa6ote H. A. F'ap6ysoBa «BHyTpH30H-
HbI# MHTOHALIHOHHBIA CAYX U MEeTOAbl ero pa3putHa» [17] dakrTnuecku
MPSIMO TOBOPUT O HEMPHMEHHMOCTH 30HHOH TEOPHHM K HacTpoHke op-
TENHaHO: ..., TOUHOCTh HHTOHALHOHHOTO CJyXa Yy NPO(ecCHOHANbHbIX
HaCTPOHIIMKOB"... He HMEET [PAMOro OTHOLUEHHS K TEOPHH 3OHHOM
[IPMPOABI 3BYKOBBICOTHOTO CJ1yXa...» KaBbluKaMH BHYTPH LIHTAThl OTMeue-
HO Ha3BaHuWe pasgena, gaHHoro H. A. ['ap6y30BbiM B NMPHUIOKEHHH K
ecTol TJaBe BhilleyKasaHHoOH pabGorol. M nanee koMMeHtarop y6enu-
TeJIbHO MOKAa3biBaeT CYIIHOCTb BONPOCA O B3aHMOOTHOLLEHHAX 30HHOH
TEOPHH W MPAKTHKM HACTPOHKHU: «.. CJ€LYeT OTMETHUTb MOCTOAHHO BCTpe-
yamouleecsi TPOTHBOpeuYHe MeXAy HalwHM OOOGIIeHHBIM TMOHATHEM O
paBHOMEDPHO-TEMIIEPHPOBAHHOM CTpPOE, OCHOBAHHbLIM HA Pa3JIMUHBIX MpPH-
Mepax peaJii3allii ero B Ka»KI0M KOHKPETHOM cJy4yae HaCTPOHKH HHCTPY-
MEHTOB THMAa (OPTENHAHO (CTATHYHBIH, B NPHHLHKIIE TOUEYHBIH XapakTep
HaCTPOMKH KaxKAOr0 HHCTPYMEHTAa H BMeCTe ¢ TeM — MOCTOSAHHOE, Heu3s-
GexKHOE «BapbHpPOBAHHE» 3TOTO CTPOSl B pPa3HbIX HHCTPYMEHTAX), H
JKMBBIMH, /[HHAMHUHBIMH CJYXOBBIMH TpeACTaBJaCHHUAMH-NPELCAbIIA-
HHSIMH, HAMOJIHEHHBIMH THOKMMY J1aJlOBBIMH, PHTMHYECKHUMHU H HMHbBIMH
NOAOGHBIMH CBSI3AMH MeXJAY 3BYKAMH B MY3blKaJbHOM [POU3BEJEHHH>»
[17, 242]. )

[To cywecrsy, 0. H. Parc roBopuT 3aech 6 HENIPHMEHHMOCTH 3BYKO-
BLICOTHBIX 30H K HAaCTPOHKE Kax</10T0 KOHKPEeTHOrO, LaHHOTO HHCTPYMEH-
Ta, HMEIOLEro «B MPHHLHUIE TOYEUHBIH XapaKTep HAcTPOHKH», a 30HA
NOSIBASIETCH TOJBKO MPH PacCMOTPEHHH OTKJAOHEHHH Yy pa3HbiX HHCTDY-
MEHTOB, ¥ Pa3HblX HACTPOHUIMKOB HJH Yy OAHOTO HHCTPYMeHTa, HO B pas-
HbIX BPEMEHHbIX peaJjiM3alusiXx HAacTpOikHU. B Takoll TpakToBKe MOHsSATHE
3BYKOBBLICOTHOH 30HBI IPUMEHHMO TOJBKO Kak 0006I1L1eHHOoe (PHI0COohCKoe
noHsitue, ab6CTpaKUus.

KoHeuHo, KauecTBO HACTPOWKH 3aBUCHT OT KBajudHKalHH HACTpoOH-
KA, TPUMEHSIEMBbIX TeXHHUeCKHX TPHeMOB, yMeHHUsl [PeOo0JeBaTh
BCTpeualollnecs 3atpyaHeHus. Tak, kpafiHue 6acoBble CTPYHbI H KpaHHHe
AHNCKAHTOBBIE CTPYHBI (T. €. caMble TOJNCTble H CaMble TOHKHE) HacTpau-
BaTb TPYAHO MO MHOIHM [pPHYMHAM: K KpasM 3BYKOBOTO [Halia3oHa
CHUKAETCS] UYBCTBUTEJIbHOCTh 4€/0BEUECKOTO yXa K KOJeGAHHAM TaKHX
4acToT, B 6aCOBBIX CTPYHaX ¢j1albl OCHOBHbIE TAPMOHHKH H B TO XKe Bpe-
MSl CJABIUHbI pasHble OHeHHsl MeXKAy COBNAaJallIHMH TapMOHHKAMH
HacTpauBaeMblX HHTEPBAJOB; B JAUCKAHTE 3BydaHHE CTPYH KOPOTKOE,
GuUeHHS B YHUCOHAX H OKTaBaX CJBILIHBI HAMHOTO Xy2Ke, YeM OHH CJIbIIIHbI
B CpeJHEM pErHcTpe, 4YacToTa CTPYHbl PE3KO 3aBHUCHT 01 MaJeHluXx
nepemellleHUi BHPOE/si, HAMHOIO HW3MEHsISICb MpPH CaMbiX He3HAYHTeJIb-
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HbIX YCHJIHSIX HQ HACTPOEYHOM KJIOUYE€; KAK NPaBHJO, 4acTb CTPYH caMa
no ceGe nmMeeT GHEHHS H HX JIETKO CNyTaTb ¢ GHEHHSIMH, BO3HHKAIOLLUMH
NpH COBMECTHOM 3BYUdHHH CTPYH YHHCOHA WJH OKTABbI.

I1o oTHOLIEHHIO K 62COBOMY PETHCTPY 3aKOHOMEPHO I10CTABUTHL BOTIPOC:
Kakue »Ke OueHUs ciyllaeT HacTPOHLIMK, HampUMep, MPH HAaCTPOMKe
OKTaBbl? [10 CHX MOp rOBOPUJIOCH, YTO B 3TOM HHTEPBaJe CPaBHHBAIOTCA
BTOpasi rapMOHHKAa HH)KHEro 3ByKa M M[epBas TapMOHMKA BepxHero
aByka. Ho B 6acoBbix 3ByKax popTenHaHo, Hanpumep, MepBble rapmo-
HHKH MOYTH MNOJIHOCTBIO OTCYTCTBYIOT HJH 3araylialoTcsa 6oJee CHIb-
HbIMH BBICOKMMH TapMOHHKaMH. 3HAUHT, HACTPOHIUMK 1O HEOOXOAM-
MOCTH JOJIKEH BCJYLIMBATbCS B OHEHUS, 0OPA3yIOLIHECS] MeXKIY UeTBep-
TOH rapMOHHKOH HHXKHEro 3ByKa H BTOPOH I'apMOHHKOH BEpXHEro 3ByKa
OKTaBbl. TaK Kak uHC/IO C/ABILHMbBIX FdPMOHHK GACOBbIX CTPYH AOXOAHT
[0 COpOKa, BO3MOXHbI OHEHHS M MeXAy APYTHMH COBNAAAOLMMH MO
yacTtoTe mapaMu rapMOHMK, HanpuMmep Mmexay 6-4 u 3-i; 8-f u 4-i;
10-# ¥ 5-i rapMOHHUKaMH HHKHEro H BEPXHEro 3BYKOB COOTBETCTBEHHO.
A Tak Kak HErapMOHHYHOCTb OGEPTOHOB cJeAyeT HeJHHEHHOH 3aBHCH-
MOCTH OT NOPSIAKOBBIX HOMEDOB 3THX OOEPTOHOB, TO OAHOBPEMEHHO
UCKTIOUHTh GHEHHSI MEXIYy BCeMH NapaMH FapMOHMK HeBO3MOXKHO. [lo-
MyCTHM, HCKJIIOUHM OuenHus mMexay 6-# u 3-# rapMoHHKamMu, HO GHEHHS
mexay 8-A u 4-f m 10-ii — 5-B rapmoHdkamu octanyTcs. TakuM
06pa3oM, BO3HHKAET HeoNpe e eHHOCTb BBIGOpa apbl FAPMOHHK, GHEeHHS
B KOTOPbIX TpebyeTcs ycTpaHHTh. Ecii 106HBaThCS yCTpaHEHHs B OKTaBe
6acoBoro peructpa HauGoJsee CHIbHBIX GHEHHH, TO TOTAA Mapbl rapMo-
HHK C HYJIEBbIMA OUEHHSIMH KaXKblHl Pa3 MOTYT ObITb Pa3HBIMH, [I0CKOJbKY
B 3@aBUCMMOCTH OT KOHCTPYKLLHU HHCTPYMEHTA U TeXHOJIOIHH €0 H3rOTOB-
JIeHHS1 HOMEpa rapMOHHK ¢ MaKCHMAJbHBIMH aMIVIUTYAaMH PA3JAHYHbBL:
3TO, OYEBHAHO, CKa3biBA€TCA HA CTENEHH pacCLUHPEHHs1 OKTaBbl MpPH
nacrpoiike. [lo muennio I'. ®ykca u K. Pennepa [18], macrpoiiuuk
MPOCTO 0GeCneYrBaeT CyMMapHbI MUHUMYM GHeHHH B 3BYUaHHH OKTABHI,
H MOXeT OKa3aTbCsl, UTO HH 51 OJHOH f1apbl He JOCTHrAETCsl HyJeBoe
OHeHHE, MOCKONbKY B 3TOM CJyyae MOTYT ObITh CHJBHO 3aMEeTHBIMH
6uenus B Apyrux napax. [1o Haulemy MHeHHIO, B GOJIbIUMHCTBE OKTaB MO
3BYKOBOMY JAHaNa30HY, HAYHHAasl OT GOJbLIOH OKTaBbl BBEPX, aMIIHTY Abl
NepBbIX TAapMOHHK CYIIECTBEHHO Oovibllie aMmJauTya 6oJiee BbICOKHX
PapMOHHK. A 3TO 3HAUMT, 4TO HanboJsee CHAbHblE GHEHHS] B yKa3aHHOM
AManasoHe HMMeeT BCe Ke MepBasi napa COBINAJaiollHX FAapPMOHHMK —
BTOpasi HU2KHEro TOHA W NepBagd BepxHero. Ho a5 caMolt HUXKHEH OKTaBbl
TOUKA 3peHHsl 3apyGeKHbIX HCCACAOBATENCH IPEACTABJISIETCS CIIPaABe A/ -
Bod. Ilpasna, ecTb ofHO cooGpaikeHue, MO3BOJSAIOLIEE NPEANOJAraTh,
4TO Jaxce NMpH ¢aaGOCTH NePBLIX TapMOHUK OACOBBIX CTPYH HacTpoHKa
HAeT C HX «HeC/bIIKUMbIM» yyacTHeM. M3 mHcenegoBaHHi CayxoBoro
BOCMPHSITHS MYy3blKa/IbHbIX 3BYKOB H3BE€CTHO, YTO €CJIH B 3ByKe, 6oraTom
rapMOHHKaMH, HCKYCCTBEHHO «Y/aJHUTb» MEPBYI0 TapMOHHUKY (OCHOBHOM
TOH), TO CyO'BEKTHBHO BBICOTA 3TOTO 3BYKA He H3MEHHTCS -— OCHOB-
HOM TOH «BOCCTAHOBHTCH» KAK PA3HOCTHBIA TOH B /060K nape noc/ieno-
BaTeNbHbIX rapMonuk [5]. Takum o6pasom, yxo Bce e BOCIpPHHUMAET
OCHOBHYIO TADMOHMKY W, 3HAUYHT, HACTPOHILUK MOXKET CAbIIIATL GHeHHUS B
CaMOH HHM)KHEJ nape COBNAJAlOLIYX TaPMOHHK 3BYKOB OKTABbI.
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Tenepp KocHeMCA BJAHAHHA METOAA HACTPOHKH M KOHTPOJSA Ha pacliH-
penne HHTepBaJjoB. [Ipexne Bcero ocraHoBuMcs Ha Bbl6ope o6JacTH
TeMmnepupoBaHud. Ha cxeme 15 BHAHO, uTO HauboJbliee MPUOIHKEHHE
K HYJeBOH JIMHUK HabJiofaercss B 06JaCTH OKTaBb 48 — 4a'. Ecau Mul
Havasnu 6bl TEMIeEpalHIO C ydacTKa, Hanpumep, ¢pa — ¢pa', To Han6ob-
ee TPUOIHKEHUE K HYJIeBOH JHHHH TOYHOH HACTPOUKH MBI MOJYYHJIH Gbl
Ha 60JbIIYIO TEPLHIO HHXKe. B 3aBucuMOCTH OT BEI6opa 06/1acTH TeEMIIEPH-
pPOBAaHHS B OJHOM U TOM K€ HHCTPYMEHTe Kpas juanasoHa 6yAyT HacTpoe-
Hbl ¢ PAa3/HYHOH CTeNeHbIO OTKJIOHEHHS OT HYJEBOH JUHHH. YYeT 3Toro
06CTOATE/IBCTBA MOXKET OKa3aTbCA le1ecoo6pa3HblM NPH  HacTpoike
KJaBUIIHOTO HHCTPYMEHTA, CleldanbHO NOATOTABJIHWBAEMOrO [Jsl KOH-
LEePTHOTO HCMOJHEHHs] KaKUX-AH60 cBOeoOpa3HblX MY3blKaJdbHBIX NPOH3-
Be1EHHH.

HekoTopble HacTPOHAILMKH NPAKTHKYIOT HACTPOHKY BCEro AMana3oHa
H 0cOGeHHO TeMIlepalHIO TEePUHSIMH U CeKCTaMH, a He OObIUHBIMH KBHHTA-
MH, KBapTam# ¢ NpHUBJICUEHHEM TaKxXKe TepuHdl ¥ Apyrux HHTepBAaJoB,
BospaxkeHHe 3gecb CBOAHUTCA K TOMY, 4TO, BO-TePBBIX, B TEPLHAX H
ceKcTax 6UeHHs 1aloT OoJiee BHICOKHE, a CJIeloBaTelbHO, U 6oJiee caabkle
N0 aMIJHTYAE TapMOHUKH, HX OHEeHHS] CABILIHB OTHOCHTENbLHO XYXKE.
Ho rnasuoe B gpyrom. boJsiee BbiCOKHE rapMOHHKH HMEKOT H GOJBILIYIO
BEJIHYHHY HErapMOHHUHOCTH 06€PTOHOB, OHH G0Jiblie OTKJAOHSAIOTCS, MpH-
yem 6e3 0co60iH peryasipHOCTH, TO €CTb CAyualHbIM 00pasoM, U €CJH BH-
paBHHBaTb OHeHHs B TaKHX HHTepPBaJaX, NIPOrPECCHBHO MX YBeJHUYHBAS C
NOBLILICHHEM HOJIOKEHHS] HHTEPBAJOB, TO MBI MOXEM IOJYUYUTb He-
peryJsipHoe yBesau4yeHHe GHeHHH B N0C/JeJ0BaTeJbHOCTAX KBHHT U KBapT,
61eHHUs B KOTOPBIX ropa3po ayuule cabliiibl. CjaegoBaTelbHO, HACTPAUBas
TOJIbKO TEPLUHUAMH H CeKCTaMH, 00d3aTeJbHO OyAeM [0Yyd4aTb XOPOLO
3aMeTHble Ha CJyX HEperyJspHOCTH B MOC/AeJ0BaTeJbHOCTAX KBHHT H
kBapr. Llesecoo6pa3Hee ocTaBNsATh HEPETYMAPHOCTH B TEPLUHSX H CEKCTaX
(ecTeCTBEHHO, CTPeMACH CBECTH HX K MUHHMYMY), OT/laBasl NpeNOUTeHHe
COXPaHEHMIO PETYJSPHOCTH H3MEHEHHS] GHEeHHH B MOC/EA0BATENLHOCTAX
KBHHT H KBapT.

CreneHb pacllipeHUs] HHTePBAJOB MPH HACTPOKKe 3aBUCHT OT MeTOAa
MX KoHTpoJs. Ilpeanonoxum, YTO B KauecTBe KOHTPOJILHOTO TecTa HC-
noJb3yeTcA ABOHHAaA oKrasa. HacTpoHIUHMK AoJKeH yCTpaHHTb GHEeHHA
MeXAYy 4YeTBEpTOH TapMOHMKOH HHXKHEro 3ByKa H MepBOH rapMOHHKOH
BepxHero 3Byka. Ho ueTBepTas rapMoHHKa HHXKHero 3Byka HMeeT 60.b-
LIVIO HerapMOHHYHOCTb, UeM BTOpas rapMOHHKa 3BYKa, JeXKallero Ha
OKTaBy BBepX. JTO CJEAyeT H3 TOTO, YTO HErapMOHHYHOCTH MNPOMOP-
LHOHA/bHA KBajApaTy HoMepa rapmoHHkH. [losTomy npu Hacrtpoiike
ABOHHO# OKTaBOH BePXHHH 3BYK 3aBelllaeTcs B OO0JblLIEH CTEMEHH,
HeXKEeJH B TOM CJ/ydae, KOrja TOT Ke 3BYK HACTPAMBAETCS NO 3BYUAHHK
OJIHOH OKTaBbl.

Yactora 3ByKa KJIaBUIIHOrO, [1a INPaKTHUECKHM W JIO6Oro Apyroro
MY3bIKaJbHOIO HWHCTPYMEHTA 3aBUCUT B HE3HAUUTEJNbHOH CTeNmeHH OT
aMIVIHTYAbl KoJleGaHHH HCTOUHHMKA 3BykKa. Kak mpaBmsio, yacrora npH
6OJIbIIMX aMIIMTYAaX KoJeOMoulelcss CTpyHbl 60Jble YacTOThl MaJblX
Kone6aHHH cTpyHbl. [lo3TOMYy HacTpoHKa C HMCHIOJb30BaHHEM CHJbHBIX
yAapoB MOJOTKa NO CTPyHE W C KOHTpoJeM G6GHeHUH HMEHHO B MepBO-
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HayaJbHbIH MOMEHT BPEMEHH Cpas3y e Mocse yaapa o0’beKTHBHO BeeT K
GonbluieMy PpacliHPEHHIO HHTepBadoB, K GoJbliteMy H3ru6y KpHBOH
HACTPOWKH K KpasiM JMana3oHa, YeM HacTpPOHKa TOro >Ke CaMOro HHCTPY-
MeHTa caaGeiMH yjaapaMu. ['OTOBBIX MpaBuJ NPH BbIGOPE CHJbI 3BYKO-
U3BJIEUEHHSI IPH HACTPOHKE AaThb HeJb3s. MOXHO JIMLIb PEKOMEHA0BATh
NPHAEPKHBATBCA NPH HACTPOHKE OZHOIO HHCTPYMEHTa JHOO CHJbHBLIX
yAapoB MO KAaBHIUAaM, JHOO c1abblX, HO HH B KOeM cJlyuae He aenath
HEHYXKHOTO, HerocJel0BaTelbHOr0 H3MeHEeHHST CHJbl yaapa.

[Tpn 60.1b1I0O# HerapMOHHUHOCTH CTPYH TPYAHO OBECNEYHTb TOUHOCTh
HACTPOHKH JABOHHBIX H TPOMHBIX OKTAB, €C/JH HACTPOHKA BEAETCS OAHHAp-
HbIMH OKTaBamu. Haob6opoT, ycTpaHsis OuUeHHS B [ABOWHBIX OKTaBax,
PHCKyeM ycabliiaTh GHEHHSI B OAHHAPHBIX OKTaBax. CylLeCTBYIOT HHCTPY-
MEHTHI, B KOTOPBIX NPOCTO HEBO3MOXKHO OJHOBPEMEHHO MOAYYHTb YHCThiE
OKTaBbl, YHCTblE ABOHHbIE H TPOHHbIe OKTaBbl. HacTpo#uiuky ocraercs
KaKOH-TO CPeLHHH MyTh, YTOGb! HE MOJNYYHTb CJAHLIKOM GOJIbLIOH (Danbiiln
B TeX WJIH APYrdX HHTepBasax. (15 nofo6HbIX HHCTPYMEHTOB yaoGHee
HCMOJbL30BATh B HACTpoilKe ciaabble yaapel, YTOOb H3JHLIHE «HE pacTs-
HYTb» H 6€3 TOro CJIHIKOM Ae(pOPMHPOBAHHBIH CTPO.

[lpuctynass K HacTpoiike He3HAKOMOrO HHCTPyMeHTa, HaCTPOMILHK
He 3HaeT CTeneHH HErapMOHHUYHOCTH O0epTOHOB B €ro 3BykKax. B To
Ke BpeMs HerapMOHHYHOCTD A0JIKHA YYHTBIBATHCH NPH BbIGOpe METOL0B
HAaCTPOHKH, AJSl 3TOrO €e Haj0 NPeABAPHUTENbHO KAaK-TO OLLEHUTb.

BooG6uie creneHb HerapMOHWYHOCTH 3aBHCHT OT raGapHTOB HHCTPY-
MEHTA, ero MeH3Yyphl, H 3TO YK€ MOXeT [JaTb ONpeaeseHHble CBeAeHHS
0 paccMaTpHBaEMOMy BOMpoCy. Ho ectb 1 Gosee npsimble MeToabl. Tak,
eCJH HACTPOMTb TOHBl 4a', 45°, aq® n as HHTEpBA/NAMU B OAHY OKTaBy
H 3aTeM mpocayiarh 6ueHm{ B [IBOHHBIX M TPOHHBIX OKTaBax asa'
a2’ an® — aat, as' — 2a%, To yem wawe 6yAyT NpH NPOYHX PaBHbBIX
YCJAOBHSIX GHEHHA B 3THX OKTaBax, TeM GOJbLIYIO PACTAHYTOCTb HACTPOH-
KH HMeeT NaHHbli HHCTPYMEHT.

Ho cux nop Mbl paccMaTpHBa/JH pacIUHPeHHe OKTaB B KJ/IABMILIHBIX
uHcTpyMeHTax. CyulecTByeT /i noaoGHoe fiBJeHHe B APYrHX Tpynmax
My3blKa/JbHbIX HHCTPyMeHTOB? COTJACHO H3BECTHBIM HCCJIeI0BaAHHAM
A3BIYKOBBIX M CMBIYKOBBIX HHCTPYMeHTOB [15], Xopowio HacTpoeHHbie
aKKOPJEOHbl, (PHCTAPMOHHUH H S3bIYKOBBIE OPraHbl HMEIOT YaCTOThl HOT,
npubaMKalilHecss K pacyeTHOH 1KaJde Temnepauud Bepkmaiicrepa; Hx
KPHBble HAaCTPOEK, THIIAa KpHUBOH Pelinic6eka aus ¢oprenuado, GoJee wiH
MeHee MNapaJljiesbHbl TOPH3OHTAJbHOH OCH, a 3TO O3HauaeT MaJyio CTe-
NeHb BJIUSIHUA HErapMOHHYHOCTH 06epTOHOB $13bIUKOB. BO3M0OXKXHO, oHa He
HaCTOJIbKO BEJIHKA N0 CPABHEHUIO C HErapMOHHYHOCTBIO CTPYH H MPAaKTH-
YeCKH He NposiBasieTcst B HacTporke. MckyccTBeHHoe pacuinperue uHTep-
BaJIOB, KaK MOKAa3aJld SKCIIePUMEHTb, MPHBOJHT K 3aMeTHOH ¢daabuid B
aKKopaax ¥ nos3ToMy Helleqecoobpa3Ho. Takum o6pa3om, TOodHas Ha-
CTPOHKA HA CJYX C HCKA0YeHHeM GHeHUH B OKTaBax NMPUBOAHT K IIPOrpec-
CUBHOMY 3aBBILLIEHHIO B BepXax H 3aHHXKEHHIO B HH3aX B KJIABHILUHOM
HHCTPYMEHTE M K NapaJijie/ibHOH FOpU3OHTANbHOH OCH KPHBOH HACTPOHKH
B A3bIYKOBOM HHCTPYMEHTE.

B CMBIUKOBbIX HHCTPyMEHTaX HET CTPOLOrO M TMOJHOCTbIO (DMKCHPO-
BAHHOT'O CTPOSI M3-3a OTCYTCTBUSl Pa3GUBKH rpuda JafoBbIMH MJIaCTHH-
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KaMH. 31ech HacTpofKa onpenessieTcss YNCTbIMH KBAPTAMH H KBHHTAMH,
110 KOTOPbIM HACTPauBaOTCs cTPyHbl. OCTa/IbHble HHTEPBAJIbL 3/1€Ch 3aBH-
CAT OT HCMOJIHUTE/Sl, TO €CTh CTPOH HOCHT <«MN/1aBamOWHH» XapakTep.
[lpd CONBHOM HCMOJHEHHH CKpHNau O6bIUHO GepeT UYMCThie HHTEpBaJbl
N0 BCeMY 3BYKOBOMY [HaNas3oOHY, MOCKOJbKY B MY3bIKaJbHOM OTHOLIE-
HHU YMCTbl€ KBHHTBI, KBADTbl U TeplHH INPeiNoUTHTe/bHee TeMIepHpo-
BAHHBIX M HX MY3bIKAHTY IIPOCTO Jerdye HCMOJAHHTh. [IpaBaa, uucrota
HHTEPBAJIOB OLIEHMBAETCHA MO OTCYTCTBHIO B HUX GUEHHH, MO3ITOMY H3-3a
NPHCYIIEH CTPyHAM HErapMOHHYHOCTH OOEDTOHOB YacTOThl OGEPTOHOB
NePBbIX FADMOHUK B UMCTbIX MHTEpPBaJ/Jax HAa CKPUIIKE He HMEIOT TOYHO
KPATHBIX COOTHOLLeHHHA. B Ue/qoM npu urpe cono Henoib30BaHHE UHCTHIX
HHTEPBAJ/IOB NPHUBOAHT K PACUIHPEHHIO CTPOS.

3aBbilIeHHEe CTPOSi B CMBIYKOBBIX HHCTPYMEHTAX — MPHGJIH3HTENbHO
3 1leHTa Ha KaxXAylo OoKTaBy. [1o BeJHUHHEe OHO MOUTH TAKOE XKe, KakK H
B KOHIEPTHBIX POSAAAX, HO CJeAyeT NOMHHTb, UTO 3aBblIUEHHE B CMbIYKO-
BbIX HHCTPYMEHTAX NOJy4aeTCs Ha YHCTBIX KBHHTAX, a B POSISAX — Ha
TEMNEPHPOBAHHBIX (C GHEHUSIMH) KBUHTaX. Mbl Ha3BaJH CTPO# CKPHIIKH
«IJ1aBaIOIIHM» MOTOMY, YTO NpH aHcaMO6/eBOM HCIOJHEHHH B mape
MHCTPYMEHTOM, HMEIOIUHM (PUKCHPOBAHHBIH 3BYKOPSA, CKpHIlau crapaet-
Cfl UTpaTh B COOTBETCTBHH CO CTPOEM 3TOr0 HMHCTPpyMEHTa (Hampumep,
posiiisi). B NpOTHBHOM cJ/lyuae CKpHNay PHCKYeT yCJblIATb HEAOTNYCTH-
Mble [THCCOHAHCHI.

B sak/iouenune pasaesa pacCMOTPHM TOYHOCTb HACTPOHKH HHCTPYMEH-
TOB. TOYHOCTb HACTPOHKH — 3TO CTeNEeHb B3aMMHOIO COOTBETCTBHS uac-
TOT COBMAAAIOWMX TADMOHKK B HHTepBaJ/Jax My3blKaabHOTO cTposi. Kpu-
TePHH H MOKa3aTeJd TOYHOCTH PAa3JHUHbl AN YHCTOTO H PaBHOMEPHO-
TEMIIEPHPOBAHHOTO CTPOEB.

TouHocTb HACTPOHKH MY3bIKAJIBHOTO HHCTPYMEHTA MOXKET GbITh Xapak-
TepH30BaHa OGPATHOH eH BeJHUMHOH — MOTPELIHOCTLIO HACTPOHKH, KO-
TOpasl, B CBOIO OYepeib, MOXeT ObiTb ONpefesneHa uepe3 C/AeAYIOLIHE
4eTbIPp€ OCHOBHBIX NapaMerpa:

1) orkaoHeHue o6u1eu BBICOTBI CTPOA OT CTAHAAPTHOH BHICOTHI, OMpeje-
JsieMoil ToHoM aa' ¢ uacrotoil 440 T

2) OTKJIOHEHHE 4ACTOT TOHOB CPeJHEH OKTaBbl TEHOPOBOIO PerHcTpa Of
pacyeTHBIX 3Ha4YeHUH (N0 TabaHLAM PaBHOMEPHO-TEMIEPHPOBAHHOIO H
YHUCTOTO CTPOEB). DTOT MapaMeTP MOXKHO COMOCTABUTb C PABHOLECHHBIM
APYruM napaMmeTpoM — BeJHYHHOH OTKJOHEeHHH pacueTHOH 4acTOThl GHe-
HUH B KBHHTAX H KBapTax (B YaCTHOCTH, B YHCTOM CTPOE 4acToTa GHeHHil
B KBHHTaX H kBapTax Oyaer 6JH3KOA K HYJIO);

3) OTK/JIOHeHHe B HACTPOHKE YHHCOHOB;

4) OTKJIOHEHHe B HACTPOHKe OKTaB.

HaHHble mapamMeTpbl MOTYT HCIOAb30BATHCA KAK /Sl XapaKTePHCTHKH
NOrPELIHOCTH HACTPOHKH B PABHOMEPHO-TEMIIEPHPOBAHHOM, TaK H B UHC-
TOM cTposix. [loguepkHeM Tak»ke, 4TO nepBbIil [NlapaMeTp OTHOCHTCS TOJb-
KO K OJHOMY TOHY, BTOPOH — K TOHaMm Oﬂ,HOPI CpeJHeH OKTaBbl TEHODO-
BOro perucrpa (0OBIYHO 3TO A8 — 23" wan ¢a — ¢pa' Ans cTpyHHBIX
KJABHUIIHbIX HHCTDYMEHTOB, mu' — mu® 0N ALIUKOBBIX UHCTPYMEHTOB),
TPETHil U YeTBEPThIM NapaMeTPbl OTHOCSTCS KO BCEMY AHAMA30HY HHCTPY-
menTa. JIIOAH, AHNETAHTCKH MOAXOASILLHE K MpOG/ieMe TOYHOCTH CTPOSA
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H HAaCTPOHKH MY3bIKaJbHOTO HHCTPYMEHTA, CUHTAIOT, YTO AOCTATOUHO H3-
MEPHTb JIHUIb OTK/JIOHEHHUsI OTAEJbHbIX TOHOB OT PACUETHLIX TaGJHYHBIX
3HAYeHHH (HanpuMmep, WKalbl PaBHOMEPHO-TEMNEPHPOBAHHbIX 4acTor),
H npoGJieMa OLUEHKH HACTPORKH 6yleT pelieHa.

HecocToaTenpHocTbh nogo6HOro 110AX04a NOHATHA J060MY, KTO Npak-
THYECKH MY3ULHPYET HA MY3blKaJbHOM HHCTPYMEHTE HJIM HACTPAaHBAeT
€ro, KTo jact ceGe Tpya paso6paTbCs B TOM Npe/iMeTe, O KOTOPOM OH
cobupaercsi Cy/JAHTb.

MBI noguepKHYJIH, Y4TO PeYb HAET O YeThIPEX OCHOBHBIX napaMerpax
NMOrPEUIHOCTH HacTPOHKH. MoKHO yKasaThb W Apyrde napameTpbi —
CTeN€Hb paCLUMPEHUs] OKTAB, BeAWUMHA 3aBLIUIEHUS AHCKAHTOB H 3aHH-
Kenus 6acos U T. 4. Ho 370 Bce npousBoanble napameTper ot BhILLIENEepe-
UHCJICHHBIX H OHHM MPEACTaBJAIOT BTOPOCTENEHHbIE, He NEePBOONpPeAeso-
LliHe CTyXOBOE KAueCTBO HACTPOMKH XapaKTepHCTHKH. [[/11 pasHbIX Bu-
AOB MHCTPYMEHTOB 3HAYMMOCTb NaPAMETPOB MOXKeT ObiTb pPa3JHYHOIL.
Tak, A4S OAHOTOJNOCHBIX HHCTPYMEHTOB HEJb3sl H3MEePSITb HACTPOUKY
YHHCOHOB, HX TaMm HeT. Ho 3aTo M0OXHO HODMHPOBATH BeNMUHHY OTKIIO-
HEHHH YaCTOTHI OT WIKaJbl PABHOMEPHOH TeMMepaluH BO BCeM 3BYKOBOM
AHanasoHe (IpUMEpP — AYXOBblE HHCTPYMEHTBI).

Ouenum Tenepb BO3MOXKHYIO TOYHOCTb YCTAHOBKH uyacToThl 440 Iy
B C/lydae HaCTPOHKH ee B YHHCOH 110 KaMepToHy. Cpejinee HCTOMb3yeMoe
ANl HACTPOMKH BPEMS 3ByYaHHsl OGBIYHOIO KAMEPTOHA COCTABJSET 5—
10 c. KoHeuHo, ecTb KaMepTOHBI, HMEIOLUHE B 2—3 pasa GoJbluee Bpemsi
3BYUaHHAl (npH A0cTaTOuyHOH rpomkocTH). Ho ecTh M Mmioxo caesiaHHbie
KaMepToHbl, ObICTPO 3aTyXaloluiHe, MOITOMY € MOMOILBIO GOJIbLIKHCTBA
PANOBBIX KAMEDPTOHOB MOXHO OGHAapyXHTb HE pe)Ke OZHOTO GueHHs 3a
5—10 c¢. I10 03HauaeT, YTO MO KAMEPTOHY HeJb3st HAaCTPOUTb TOUHEE,
sem £0,1—0,2 Tu (0,4—0,8 uenra). Ecau 66 HacTpoiKKH peanunso-
BaJli TAKyl0 BbICOKYIO, HO PEaslbHO JOCTHXKHUMYIO TOYHOCTb, TO He GblI0
Obl MPAKTHYECKA 3aMETHOH Pa3HHUBl B BHICOTE CTPOSl PasHBIX HHCTPY-
MeHTOB. [Io pesysibTaTam 3aMepoB BBICOTBI CTPOSI PA3MHUHBIX OPKECTPO-
BbIX MY3bIKaJ/bHbIX HHCTPYMEHTOB OblI0 0GHAPYKEHO JOBOABHO GOJbIIOE
OTK/IOHEHHE OT cTaHnapra 440 ['u, nocturamowee Heckosabkux 'y [19/.
Oco6enno GoabliMe OTKIOHEHHS HAOMIOLAIOTCA Y AYXOBbIX HHCTpyMEH-
TOB, MEHbIUIHE — Y KJIABHUIHBIX U SI3BIYKOBBIX.

KakoBbl NMpuuKHbl NOrPeWIHOCTH YCTAHOBKH BHICOTBI CTPOSI H MOMKHO
JH B NpHHIHKIE obecneuuTb TOYHOCTL B +0,1—0,2 Ti?

Bo-nepBbix, norpemHoOCTH HaCTPOAKH 3a/0KEHbl B CAMHX 3TANOHAX —
KaMepToHaXx, 4yacTora KoJeOaHHH KOTOpPbIX MOXKET OT/JIHYaTbCH OT CTaH-
AapTa Ha 10/14 repua M faxe replbl. Ha yactory kone6auuii kamepToHoB
0KasblBaeT BJHAHHE TeMIlepaTypa, OHA MOMKET HU3MEHHTbCH TaKXKe H B
pesyJbTaTe HeGpeXKHOro o6palleHHsl ¢ KAMEDPTOHOM. Bo-BTOPBIX, BeJHUH-
Ha NOTPEUIHOCTH 3aBHCHT OT YYBCTBUTE/JbHOCTH UeJOBEUEeCKOro yxa H
TILATETbHOCTH HACTPOHKH. Bee 3TH npuuMHb mogaoTes yuery, HX o6iuee
BJIHsIHHE HA TOYHOCTb MO2KHO OrPaHUUHTb HECKOJbKHMH ACCATHIMH HOJISI-
MH replia, HO 1axXe B 3TOM ciyyae GecnosiesHo B My3blKaJbHbIX HHCTPY-
MeHTax A0GHBaTbCA MOAOGHOH TOYHOCTH, M He CTOJNBKO Geclose3Ho,
CKOJIbKO HEBO3MOKHO 3Ty TOUHOCTb o6ecneuuThb. [eso B TOM, UTO caMmu
My3blKaJbHbI€ UHCTDYMEHThl He A4l0T CTalMAbHOIO 10 YacToTe 3BYKa,
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ecJIM OUEHHBATb 3Ty CTAOMUJIBHOCTb IECATHIMH A0JsIMH repua. Yacrora
TOHOB HHCTPYME@HTa 3aBHCHT OT yCJOBHH B036YXKAeHHA KOJeOaHHH HC-
TOYHHKA 3BYyKa, OT TeMIEPATyphbl H BJAXKHOCTH OKPy:Kalouled cpeasl H,
HaKOHell, B HEKOTOPbIX CJy4yasix OT CaMOro My3blKaHTa. Bo MHOrHX My3bl-
KaJIbHbIX HHCTPYMEHTAX H3MEHEHHe 4YacTOThl CBA3aHO ¢ H3MEHEHHEM
aMIUIHTYABl KoJleGaHUH HCTOYHHKA 3BYKA4, H CJe[0BaTe]bHO, BCe, 4TO
BbI3bIBAET H3MEHEHHE aMIIUTY/bl, MOXKHO CUHTATb NPHUMHONH HeCTaOU/Ib-
HOCTH 4aCTOTHI.

Tak, B KJIaBULIHBIX HHCTPYMEHTAX Pa3HHLA 1O 4acToTe MeXIy 3By-
KaMH, BbI3BAHHBIMH CHJIbHBIM H CJ1a0blM y/1apoM MO KJaBHIIe, B CPeJHEM
perdctpe aocturaer 0,3 I'm (1 weHr), B A3BIUKOBBIX HHCTPYMEHTAX B
33BHCHMOCTH OT BE/JHYHHBI JaBJeHHsI BO3AyXa, AeACTBYIOLLIEro Ha A3bly-
KH, pa3Huua jgocturaet 3 ' (12 ueHToB), HO camasi 6oJiblliasd HecCTa-
6UJIBHOCTb 4ACTOTHl NPHCYLUA AYXOBbIM HHCTPyMeHTaMm. [lake NpH mo-
CTOSIHHOH TeMIepaType u BJAdXHOCTH HHCTPYMEHT&, B 3aBHCHMOCTH TOJIb-
KO OT YCJOBHH 3BYyKOH3BJIedeHHMs, 06JacTb HeCTaGHUJIbHOCTH YacTOThl
pocrturaer y ro6osi 8 ' (32—34 ueHra), y Ki1apHeta, cakco@oHa, TpyOsl
1 BaaTOpHB — 10 11 'y (40-—48 ueHrtor), y ¢aeiith u darora go 17 I'n
{(68—70 uenroB).

B HOBOM nuHaHuHO HaO/M0OAAeTCH M Takoe sIBJEHHe, KOrja Iocie
HaCTPOUKH OTAeJbHble YUaCTKH CTPYH MOHHXKAIOT CBOIO YACTOTY, 4TO
BIOJIHE TMOHSATHO W 33KOHOMEPHO, HO OTAeJbHble y4yacTKH, Haobopor,
nocje HEKOTOPOre BpeMeHH, npuMepHo mnocje 8—10 gHeH, moBbIIAIOT
4acToTy. JTO OTHOCHTCH K OTHOCHTEJNbHO MeHee HATAHYThIM TOJACTHIM
TEHOPOBLIM CTpPyHaMm Ha nepexojge K 6acoBoMy perHcTpy. OO6bsicHeHHe
3Jeck [0CTaTOYHO JOTHYHOE: HOBble CTPYHbl MOABEPIKEHbI 3aMETHBIM
npoleccaM peJfaKkcalli HanpsiXKeHnH, M0O3TOMY YMEHbILIECHUE HANPSKEeHHS
6aCOBBIX U JMCKAHTOBLIX CTPYH CHUMZET 4acTb AABJIEHHS Ha pPe3OHaHC-
HYIO [AeKy, MPHUJIOKEHHOro K KpahHMM yudacTkam jekH. [locaennas B
pe3yJabTaTe Takoro ocjab/eHHs AaBJCHUA CHOBa BbirnbaeTcs BBEDX H
Kak Gbl MOATATHBAET, YBEJHYHBAA YacTOTY, HAHMEHEE HATAHYTble cpej-
HHe TEHOPOBbie CTPYHbl. ITH NMPOLECCH NOJE3HO YUHTHIBATb HACTPOHLLIUKY
H MY3blKaHTy NMPH HAcTPOHKe HOBBIX HHCTPYMEHTOB.

C HacTynJieHHeM BJIaXXHOTO ce30Ha (BECHOH M OCEHbIO) JApeBecHHa
BupGenb6arka Habupaer U3 BO3/dyXxa Baary, pasbyxaer u BupOesu Jjyuiie
nepxat crpod. C HacTyn/jeHHeM CyXHX IepHO]OB ApeBecHHa BUpOeJb-
6aHKa yCblXaeT, TpeHHe B THe3/JaX YMEHbLUaeTcsl H HepelKO MOXKHO
CJBILIATh B THIIHHe cBOoeoGpa3Hble «BBICTPeJsbl», Korga H3-3a ocjaabae-
HHsA BUpOeseld CTPYHbl CKAYKOM NEePEeCKaKHBAIOT Yyepe3 [IOPOXKKH, TO €CTh
CMellaloTCsl, CTPeMSCh BHIPABHATh HATSAXEHHe MexXay pabouell u Hepa-
6ounmu yactamu. [[ogo6HbIH ke 3¢ deKT BO3HHKAeT H B HOBOM HHCTPY-
MeHTe, B KOTOPOM elle NMpOAOJKAETCH pesakcauus CTPyH, XOTs TNpoy-
HOCTb MOcajiku BupOefeli coxpaHsieTcsi BBICOKOH.

P. B. dur (Young) npoBoausl HCCJAeNOBaHHSl BJHAHHA H3MEHEHHH
BJaKHOCTH BO3/lyXa Ha CTpOH nMaHuHo B TeuenHe roga B I'. Can-Iuero
(CIOA) /20]. Ou oTMeTHs, YTO CTPOH MOHHIKAETCSA BO BPEMSl CYXHX
NepyHoOOB rofa U NOBLIILIAETCS ¢ HACTYIJIEeHHeM BJaxKHbiX. BeicoTa cTpos
H3MEHSIeTCsl MPUMEPHO Uepe3 HeleJio [10C/e YCTAHOBUBLIErOCH H3IMEHeHHs
BjaaxHocTH. C KaxXKAbiM H3MeHeHHeM BJaxKHocTH Ha 109 Hactpoiika
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H3MEHAETCsl Ha O UeHTOB (nmpuMepHo Ha 1,25 Tu B CpeHeM peructpe).
Bo Bpems Gosbuiux nepenanos BjaxKHOCTH (20—709%) crpo#t nuaHHHO
B T€JEHHE ABYX Hefesb MeHsiicsi Ha 20—25 nentos. [lia cpeanero pe-
THCTpa 3TO cocTaBaseT 5—6 [u,

SIHT ycTaHOBHJ, YTO B HIOHe, HIOJIE, aBIYCTe U centabpe cTpoii ocra-
€TCs MOYTH CTAGH/IBHBIM, a B sIHBape, (eBpaje H MapTe HE3HAUMTENbHO
H3MEHseTCs.

[Ipouecce nedopmuposanus onopHbix KOHCTPYKUHH (popTenuato ¢ us-
MEHEHHEM B/1a)KHOCTH OKPYIKAIOLLEro BO3/yXa, KOrAa BHPGEH XOpOILO
AepHAaT CTPOH, MOTYT MPUBECTH K TAKOMY HHTEPeCHOMY siBaeHM0. Ilo
COOCTBEHHBIM HAOJIOAEHHUSIM H MO HAGJIOAEHHAM APYrHX aBTOPOB, KJaa-
BHLUHBIH HHCTPYMEHT MOXET CaMOMNPOH3BOJBLHO PACCTPOHTHCH ¢ H3MEHe-
HHEM CE€30HA B TEUYEHHE MOJIYroJa, YTO BINOJHE JIOTMYHO, H MIOTOM TaKiKe
CaMONpOH3BOJIbHO B TEUEHHE OCTAJIbHOIO MOJYTOAHS HACTPOHTBCS.

Mamenenust crtposi, Bbi3BaHHbIE Koje6aHHFMH BJIAXKHOCTH, TAKOBHI,
4TO TIpH urpe B aHcambie ¢ JAPYTHMH HHCTPYMEHTAMH CTAHOBHTCS 3a-
METHOH B3aHMHAasi HeHACTPOEHHOCTb HHCTPYMEHTOB. UTO6bI 3TOr0 H3-
6exxaTb W M3JHIIHE YaCTO He HACTPAMBATH KJaBULIHBIN HHCTDYMEHT,
e1eco006pa3HO NMPUACPKHBATBLCS CIEAYIOUHX PEKOMEHAALHE, TO3BOJISIO-
WHX oGecneynTh H3MEHEHHe HACTPOHKH He GoJlee 8 LEHTOB, JomnycKaeMbixX
PH COBMECTHOH Hrpe [ABYX MY3bIKalbHbIX HHCTPYMEHTOB. OCHOBHAS
PeKOMEHAAUMA: (DOPTENHAHO HEOOXOAHMO HACTPAaHBAaTb IPH MEpPeMeHe
BPEMEH roAa, TO eCTb MPHMEPHO B anpeJse H HoAGpe no ctanpapty. Takas
ABYXpasoBas HaCTpoHKa 6y1eT 1aBaTh OTKJIOHEHHUS B BLICOTE OT cranjap-
Ta Gosbuie 8 UeHTOB, nostomy P. B. Sur pPEKOMEHAYET HPOH3BOAHTH
HAaCTPOHKY uyeThipe pa3a B roa. Hacrpoilka B dekabpe aep:KUTCS 10
anpeJisl, Koraa BJa)KHOCTb MOBbllIaeTcs. B anpesne HacTpoiiky aenaior
C NMOHM2KEHHEM CTPOf, TaK KaK HACTYIMBLIAS BJAXKHOCTb MOBBLIILAET
CTPOH. Jta HacTpoiika Gymer AepXKaTbCd A0 Masi-uIoHA. B 3TOT nepuon
HACTPOHKY MOKHO NOBTOPHTB H CIEAYIOILYIO CAEATD B cepenuHe ceHTsI6-
ps. Takum o6pasom, cxema HacTpoek, no P. B. Slury, takoBa: neppas
HacTPoHKa — HOAGPb-1eKkabpb, BTOpas — anpeJib, TpeTbsl — HIOHb-HIONb
HHETBEPTas — CEHTAGPb. DTy CXeMy CJelyeT CYUHTATh OPHEHTHPOBOYHOH,
TpeGYIOLLe! YTOUHEHHUS] IIPHMEHHTEIBbHO K cneuHpuKe TemrepaTypHO-
B/Ia2KHOCTHBIX YCJOBHH B MecTe HaxoMxAeHHs (GopTenHaHo.

UrpoBas Harpyska Toxe Bbi3biBaer paccTporKy KJIaBHUIHOTO HHCTDY-
MEHT4, H HMEIOTCH 3KCNePHUMEHTA/bHbIe HCC/IeJOBAHHSl 3TOTO BONpOCA.

[lo nawwbim E. JluGepa [21/, KOHLUEPTHBIH DOfJIb MOC/AE Wbl MO
NOJIHOH KOHLEPTHOH MpOorpaMme CHUMKAaET BBICOTY CTpPOSl MPHMEPHO Ha
1,2 uenra B cpeanem, co CPeHEKBAAPDATHYECKUM OTKJOHEeHHeM -+ 1,99
LUeHTa U ¢ pa36poCoM OTKJIOHEeHUH OT —7 10 +6 LeHnToB. HecKoabKo yad-
BUTE/IbHBIM MOXKET OblTh NOBLILIEHHE YACTOTHl CTPYH MOCTE HIpbl Ha
HHCTPYMeHTe.

Onnako He Hafo 3a6BIBATb O CJIOMKHOCTH nepepacrnpeiesneHusl Hanps-
KEHUA B OMOPHBIX KOHCTPYKUMSIX H CTPYHAX, KOTAa OCAaGJeHHEe HATH-
KEHAA ONHHUX CTPYH MOXeT BbI3blBaTb YBeJHYEHHE HATSIKEHHs ApY-
rux. [locieanee HabofaeTcss H MOCJAe MeXaHHYECKOToO OOBIrPEIBAHUS
MHCTPDYMEHTOB B MpOLleCCe MPOH3BOACTBA IJs1 YCKOPEHHS peaKcauHH
CTpyH. [Ipuyem A/l HOBBIX MHCTPYMEHTOB H MOJOKHTE/bHBIE H OTpHLA-
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TeJibHble OTKJOHEHHS YACTOTHl CTPYH MOTYT AOCTHIaTb HECKOJIbKHX JECAT-
KOB LIEHTOB.

Tenepb, nocje paccMOTPeHHA HEKOTOPbIX (PAKTOPOB, BbI3bIBAIOLIHX
HEeCTaOMIbHOCTh CTPOSi MYy3blKaJbHbIX HHCTPYMEHTOB, HaMm fCHO, UTO
06ecrneuyuTb MOCTOSTHCTBO BLICOTHI CTPOSi B HECKOJIBKO AECATHIX A0Jei
Fepita NpakTHUECKH HEBO3MOXKHO, €CJIH, KOHEUHO, He TpeGoBaTh HeBO3-
MOKHOTO: CO34aTh [OCTOsIHHblE TeMNepaTypHO-BAAXKHOCTHBIE YCJIOBUSA
3KCIJyaTallid HHCTPYMEHTOB, HIPaTh Ha HHCTPYMEHTaX TOJLKO ¢ O/LHOH
MOCTOSHHON FPOMKOCTBIO, TPUMEHATH OJHH U T€ XK€ HIPOBbIe MPHEMBI TIPH
BO36YKAEHHH 3BYKOB H T. I. KJlaBHUIHbIe HHCTPYMEHTBI Yallle HacTpaH-
BAIOT C 3aBLILICHHEM CTPOS, KOTOPOE MOXKET JoX0AuTh 10 1—3 I'u (Berpe-
yaeTcs U 6oJibliee 3aBbliuedye). Buanmo, yUHTHIBas BJAHAHHE BJAXKHOCTH
OKpyXalolleil cpejbl, B KauecTBe OPMEHTHPOBOYHbIX I'PAHHL MOXKHO pe-
KOMEHJ0BaTb TOUHOCTb YCTAHOBKH CTpPost (OpTENHAHO B Mpejaenax
+0,5 Tu. Orosopumcsa 3aech cpasy, 4TO BBeleHHe MOJLOGHBIX HOPM B
CHJTy 3aKOHa NoTpefyeT HOPMHPOBAHHSA YCJIOBUH MCMBITAHHH: CHJBI yA2-
pa no kJaBHille, OTPe3Ka 3BYKOBOTO CHTHasa, Ha KOTOpoM GyAeT H3Me-
psiTbcA yacToTa, U T. M.

Jlnsi A3bIYKOBbIX HHCTPYMEHTOB TOYHOCTh YCTAHOBKH CTPOSi AOJIKHA
naxouTbes B npesenax +0,8 Tu, uto caeayet u3 paGor B. X. Maiinens
/19] 1O M3yuYEHHIO HACTPOMKH AKKOPAEOHOB. UTO Ke Kacaercs AyXOBbIX
HHCTPYMEHTOB, TO TOYHOCTb YCTAHOBKH BBICOTbI HX CTPOSI HAMHOTO HHXe,
yeM KJABHUIHbIX H fI3bIYKOBBIX.

O6paTtumcs Tenepb K TOUHOCTH HACTPOHKH YHHCOHOB. Eciu TOYHOCTH
YCTAHOBKH CTPOSi /IONYCKaeT [JOBOJIbHO CYLUECTBEHHbIE OTKJIOHEHHs, TO
B YHHCOHAX (AKTHYECKH TOJyuaeMble HACTPOMLIHKAMH OTKJIOHEHHS
HeCPaBHEHHO MeHbIe.

[IpuBeseM MHeHHe ABTOPHTETOB MO TOYHOCTH HACTPOAKH YHHCOHOB.
Tak, B cBoem Tpyae [15] I'. MaiiHesab yKasblBaeT Ha BbICOKYIO TOYHOCTb
HACTPOHKH XOPOB posiiell KBaaM(HUHPOBAHHBIMH HACTPOHILHKAMH, 10-
MyCKAIOIMMH OTKJIOHEHHSI B HACTPOMKe YHHCOHOB He 6osee 0,5 ueHra.
Jins 064acTH TeMIepUpPOBAaHHs NOJNLUEHTa 03HAUAIOT OWKWGKY HACTPOAKH
B 0,12 Tu. Ewe 60/blIyI0 TOYHOCTH JaeT aMepPHKAaHCKHHA HACTPOHIIHK
. @. Xapkep [22], kKoTOpblit cuHTaeT, UTO B 06/MACTH 22" MOXKHO CJbILIATD
o/HO Guenue 3a 15 ¢, uto obecneurBaeT OUIMOKY HACTPOHKH YHHCOHA
Bcero B 0,066 u.

MeTo HAacTPOHKH MO OHEHHSIM SIBJSETCH He TOJIBbKO 4Ype3BbluaiHo
YYBCTBHUTEJbHbIM, OH MOKET CUHTATbCA (PAKTHUECKH 0O bEKTHBHBIM MeTO-
JIOM, HEe3aBHCUMBIM OT KaKOH-IHO60 CyObeKTHBHOH OLEHKH HHTEPBAJIOB.

B cpeaneM perucrpe KnaBHIUHbLIE WHCTPYMEHTBHI JOMYCKAIOT BO3MOX-
HOCTb COMOCTABJIEHHS 3BYYaHHsi CTPYH B YHHCOHax npHmepHo 10-—15 ¢
3a 3T0 BpeMsi BO3MOXKHO Mpociywartb OAHo Ouenne. Cjea0Bare/ibHO,
noJyyaeMasi IPH 3TOM OLUHOGKA HACTPOMKH [LOJKHA AOCTHraTb He GoJee
0,1 Tu (uau 0,4 uenra). Kak Ha npakTHKe peasiM3yeTcsi 3Ta BO3MOXK-
HocTh? ONbITHBIA KBaJH(GHUHPOBAHHbIA HACTPOHILUK BMNOJIHE MOXeT
06ecrieunTb TOUHOCTb HACTPOHKK B oBaact Temnepuposanus B 0,1 'L, 10
ecTh 0flHO 6HeHue 3a 10 c. PakTHUECKH HaHAEeHHbIe OTK/IOHEHHS B YHH-
COHAx B CPeHeM PerucTpe HOPMaJbHO 3BYyualllUX (GOpTENHaHO AOCTHIa-
o1 +1—2 uenra. [1pu 6osblue# paccTpoOHKe YHHUCOHOB 3ByuaHHe CTAaHO-
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BHTCSl HECIIOKOHHBIM, HEDOBHBIM, C APOKaHHEeM, 00YyCJAOBJIEHHBIM 3aMeT-
HbIMH GHEHHSIMH, M He yJOBJETBOpPSIET TPe6OBAHHAM MYy3BIKAHTOB.

[Tocaennee we oTHocuTcst x auckantram. Camble KpaHHHe [Ba-TpH
AMCKaHTOBbIX TOHA WHOTAA Lenecoo6pasHO caerka paccTPOHTh ¢ pac-
UWIHPEHHEM B OKTABAaX M B YHHCOHAX, KOT/Ja NPH TOYHOH HACTPOMKe MocJIe-
HHE CTPYHBI 3ByuaT UPE3MEPHO I1YX0 H HEACHO.

Kasasoch 6bl, npH HacTpoiike YHHCOHOB ¢ GOJIbILIEH TOYHOCTBIO, TO €CTh
[P pa3HHIe YACTOT MeHblile | LEHTa, KAYeCTBO HX HACTPOUKH AOJAKHO
ObiTh BbiILE, HO, BBHAY OTPAaHHUEHHON UyBCTBUTENLHOCTH yXa K MaJblM
H3MEHEHHSIM 4acCTOThl, 3aMETHOTO Y/YyULICHHS] KauyecTBa 3BY4aHHS MPH
5TOM He oGHapy:uBaeTcsi. MHaue roBopsi, ¢ TOUKH 3peHHS MY3bIKAHTA,
YHHCOH, HACTPOEHHbIH € MOTPELIHOCTbIO MeHblue | 1IeHTa, HHUEro He
BLIMTPBIBA€T B MY3bIKaJbHOM OTHOLIEHHH (CJe/lyeT NMOMHHTb, UTO 3/4€eCh
peub HAET TOJbKO O CpeAHEM perucTpe ¢GopTenHaHo). DTOT BBIBOA Obla
Oy4€H Ha OCHOBE HCC/ELOBAHHH MY3bIKaJbHOIO KAaueCcTBA YHHCOHOB
C PasnM4HOM cTeneHbio paccTpoiiku: B 0, 1, 2, 4 u B 6 uentos [11, 23].

Pesyibrat 6bin nosnyued caeiyoliuii: Hau6ojaee MpeANOUTHTENbHO
HacCTPOEHHbIM B MYy3blKaJbHOM OTHOLIEHHH OKa3aJsCsl XOp M3 TPexX CTPyH
C Pa3HHLEH 10 4acToTe MexKAy cTpyHamu B | uam 2 uenra. Ecau cHoBa
NMEPECUHTaTh PA3HHUIY B repuax, To AJsi TOHA Af' MBI IOAYYHM OMTHMYM
paccrpotiky 0,25 T'il nau ogHo GueHue 3a 4 ¢, a HeIOMYCTHMYIO BEJIHYHHY
paccrpoitkn — 6odee 0,5 ['u uan oano 6uenue 3a ase ¢. OQHO U3 [peuMy-
ECTB YHHCOHOB C HeGOJIbILIOH CTENEHbIO PACCTPOHKH — «OXKHBJACHUE»
3By4aHHsi NIPH OAHOBPEMEHHOM COXPaHeHHH UMCTOTHI CYGBLEKTHBHO BOC-
NMPHUHUMAeMOTO YHHCOHA.

[Ipn nopmasbHOi HacTpolike TOYHOCTb COGMIOAEHHSI TOJYTOHOBBIX
HHTEPBAJ/IOB B CPEJHEM PErHCTPE COCTABASET +=2—4 LEeHTa H YBeJHueHUe
paccTpOHKH K KpasiM focTHraeT —3—>5 neHtoB. TOYHOCTH HACTPOMHKHM
ApYrHX HHTEDPBAJOB MPHMEPHO Ta XKe.

HTO MOXKHO CKa3aTh M0 TOYHOCTH HACTPOHKH YHHCOHOB $3BIUKOBBIX
HHCTPYMEHTOB? MOXKHO 1oJararth, 4To TOYHOCTb HACTPOHKH YHHCOHOB
AI3BIYKOBBIX HHCTPYMEHTOB B perucTpax 6e3 CHeLHadbHOro posauba*
AOMKH2 ObiTh BbIIlE, 4em AAs ¢oprenuano. He6osibmas paccrpoiika
YHHCOHOB B K/aBHUIHOM HHCTPyMeHTe Kak Obl ofecrneuHBaeT GOJBIIYIO
NpONOJ/IKHTE/IbHOCTb MKH3HHM 3aTyXalolleMy TOHY, B TO BpeMsi Kak B
fI3bIYKOBOM HHCTPYyMEHTE 3BYK HE SIBJSICTCS] 3aTyXaoILIUM U B CJAydae
NIPOJG/IXKHTEIbHBIX AKKOPDAOB 00/1€€ 3aMeTHa HETOYHOCTb HAaCTPOMKH
YHHCOHOB,

[To uccneposanusam I'. Maiinessi, yuuine HaCTPORLIMKH aKKOPAEOHOB
AOOMBAIOTCA TOUHOCTH HACTPOHKH YHHCOHOB C OWIHGKOH MeHee 4dem
+0,5 neHTa, BO BCAKOM cJjlyyae BONBLIHHCTBO OTKJAOHEHHH HaCTPOHKH
HaXOAMJIOCh HMEHHO B ITHX npefenax. ITo-BuaumMomy, ciaeayer roBoputs
0 TOYHOCTH He HHKe +0,4—0,5 ueHra 4Js yHHCOHOB SI3bIUKOBBIX HHCTPY-
meHTOoB (| Guenne 3a 8—10 c).

HeoGxoanMo caenath eme oaHo 3ameuarue. Kak npasuiio, TOYHOCTD
HacTpoiiku 06/nacTH TeMMePHPOBAHHS CYLIECTBEHHO BBIllle TOYHOCTH

* PO3JIHB — 9TO HACTPOHKA S3BIYKOB ¢ GHEHHAMH.
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HACTPOHKM KpaeB 1HaNa3oHa KJIaBHIUIHOTO H A3bIYKOBOrO HHCTPYMEHTOB.
B oTAenbHBIX Cyyasix OWMOKH B HAaCTPOfiKe HHTEPBaJOB 00JacTH TeM-
nepMpoBaHusi He npeBblmaloT + 0,5 LeHTa.

5. Bu6paTto M po3JHB B MY3blKaJbHOM HHCTPYMEHTE

Xapakrep GOJNbIIMHCTBA MY3biKa/JbHBIX 3BYKOB HENMOCTOSIHEH BO Bpe-
MEHHM; 3TH 3BYKH, KaK TOBODST, HecTallMOHapHHL. M3MeHsTbesl B mpoiecce
3By4aHusi MOTYT 4acToTa 3BYKa, €r0 WHTEHCHBHOCTb H CIEKTPaJbHBIH
coctaB. aMelieHHs 3THX MapamMeTPOB MOTYT ObiTb KaK HenepHOAHYECKH-
MM (HanmpuMep, 3aTyXaHHe 3ByKa), TaK W IE€PHOAHYECKHMH, KOTODBIE B
My3bIKa/JbHOM HCIOJHHTEJbCTBE HA3BIBAIOTCS «BHOPATO» H OCOGEHHO
SIPKO MPOSIBJSIIOTCA B 3BYUaHHH NEBYECKOTO ro/10ca, CMHIYKOBHIX, 2 TAKXKe
A3LIUKOBBIX MHCTPYMEHTOB. ‘

3HaueHHe XOpOLIEro BHGPATO A/ roJoca MeBla W 3ByKa CMblUKOBOT
HHCTPYMEHTA He BbI3bIBA€T HHKAaKMX COMHEHHit. B TO ke Bpemsl pO3JHs
I3bIUKOBOTO HHCTPYMEHTa HHOTAAa paccMaTpHBaeTcsi Kak AaHb NpHMH-
THBHOMY, HeBLICOKOMY XY/OXeCTBEHHOMY BKycy. BeposiTHO, Takoe MHe-
HHe OIHOGOKO — HYXHBI 2KKOD/JEOHbl i GasiHbl C PO3NUBOM H Ge3 Hero.
B noarBepkjaeHHe CKa3aHHOMY MOXKHO MPHBECTH pe3yJ/bTaThl HCCJEN0-
BaHHsl BMOPATO rojoca H 3ByKa CMBIYKOBBIX HHCTPYMEHTOB.

VceTaHOBNEHO, 4TO BHGpATo jesaeT TojioC TNpUsTHee, NPHAAET eMmy
KHBOCTb H OAyXOTBOPEHHOCTb, 6e3 BHGPATO OH G€3XXH3HEH U HEBbIpaA3H-
TesleH. Bu6paro OXHBJsET TaKXKe 3ByuYdHHEe CMbIUKOBOIO MHCTPYMEHTA,
fejiaeT ero 6oJiee BbIpa3uTeNbHBIM B XyL0KECTBEHHOM H 3MOLHOHAIbHOM
OTHOILIEHHH, TTOBbIIIAeT JHHAMAYHOCTb HCIOJHEHHS, CKPbIBaeT OLLY LUEHHE
«THYCABOCTH» 3BYKa, TO €CTh KaK Gbl yJayuinaer TeMOp. 3ByKH C BHOpATO
Jyulle cAbIIIATCS B IIyMe, a TAKXKe CMOCOGHb! OKPhIBATh 66ablnKe pac-
CTOSIHHMSI, UeM 3BYKH 6e3 BHOGpaTo, MOTOMY 4YTO yes10BeUECKHH CcayX 0c060
YyBCTBUTEJCH K M3MEHSIIOIHM S BO BpeMehy 3ByKaMm. [103TomMy OrbITHbIe
MY3bIKAHTBl H TIEBLbl CO3HATE/IHO HCNIOb3YI0T BHGpaTO. PO3JIMB HHOrAA
HaMepeHHo co3aaercs B GopTenuaHo (H3BECTHO, YTO [1. M. UaiikoBckuil
JMIOGHI UrpaTh Ha posiiie ¢ po3nusom) [24].

Bu6paTo OMLITHOrO HCIOJIHHTENST BOCIPUHMUMAETCS Kak TemGpoBas
OKpacKa 3ByKa, IpHYeM CIyX He ynaB/HBaeT HU H3MEHEHHs BbICOTHI, HH
u3mMeHeHHs1 Tem6pa. CuuratoT, 4To Haubosee OGaronpHATHOE BledarJe-
HHe MPOM3BOAMT BHOPATO C 4acTOTOH 6—8 KoJe6Ganuii B cekyHay [25].
Ecau Bubpato 6oJee pelKoe, TO CO31aeTCsl OlLYyLIEHHe «KauaHUs» 3BYyKa,
a eC/H 4acToe — «APOKAHHUSA». DTH PACCYKACHHSI OTHOCATCS K 06AaCTH
MepBoit M BTOPOJ OKTaB — CepelrHe BOCIPHHHMAEMOro 38yKOBOTo JHa-
nasoHa.

Ecii paccMaTpHBaTb YETKOCTh CAYXOBBIX OLLYLIEHHMH, TO, KAk OTMe-
yaeT WCCJAef0BATedb IEKTPOMY3LIKAJAbHEX HHCTpyMeHToB A. A. Boio-
miH [26], o6aacts yacroT B6au3n 400—1000 ['u sBaserca camo# 6aaro-
NPUATHON B TOM CMbIC/Ie, MPHYEM MaKCHMaJbHas paspeulaioluas cno-
cOGHOCTb yXa MpuxofuTest Ha o6nactb 500 T'u. JloruyHo yBsi3aTb STy
06/1aCTb MaKCHMAJbHOH pa3pellaloliell cnocOGHOCTH ¢ YacTOTOl BHGPa-
TO, Hauiyuuleli B My3blKaJbHOM OTHOMeHWH. CJyXOBble OLLYIICHHS
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MeHee feTaJM3HpOBaHbl BHE YKa3aHHOH MpHMeuaTe/bHOH 00JacTH, H,
OUEBHIHO, HeJib3sl BbIEpPXHUBaTb BUOPATO MOCTOSIHHBIM BO BCEM 3BYKO-
BOM AHAanasoHe oT 60JbiIoH 10 ueTBepToi okTaBhl. OGOCHOBaHHE 3TOMY
o6cToATENBCTBY OyAeT LAHO HHIXKE.

C npyro# CTOPOHbBI, HeXxeJlaTe/bHO H 3HAYHTeJbHOEe OTKJIOHeHHe uac-
TOTHl BU6PATO OT CPEeAHHX 3HAueHHH — 6——8 KonebaHuil B cekynay. [lo-
BHAMMOMY, yMEHbILEHHe WM yBeJHUeHHe 4acToThl BUOpaTo Gosee 4eM
B ABa-TPH pasa OyaeT He6aronpHATHbIM ANA KauecTBa TemOpa.

Jlajiee Mbl pacCMOTPUM BHOPATO — PO3JMB MO OTHOWIEHHIO K FI3bIYKO-
BOMY HHCTPYMEHTY, NOCKOJbKY B 3TOM BH/A€ HHCTPyMEHTa OH CBSi3aH C
HACTPOHKOH sI3bIUKOB, B TO BpeMsl KAK BHOPATO B CMbIUKOBbIX HHCTPYMEH-
Tax HE CBA3aHO C HACTPOUKOH; OHO YNPAaBJAETCH CaMHM MY3blKaHTOM.
PoanuB cos3paercst B pe3ysbTaTe CAOXKEHHS KOJNEGaHHH A3bIUKOB MpPU HX
He6OBIIOH OTHOCUTENLHOH paccTpofike. Pe3y/bTaT CJIOXKEHHS MPOABIA-
eTcA B BHAEe OueHuit. PO3JHB pekoMeHAyeTCs CO3[JaBaTh B OCHOBHOM 3a
CYeT NMOBbILIEHHS YaCTOThl OJHOrO M3 Mapbl A3bIUKOB. Ecan 6 Kaxabld U3
3THX ABYX $I3bIUKOB CO3[aBaj TOJMbKO OJHO MPOCTOE TrapMOHHYECKOoe
KosneGaHHe — MPOCTOR TOH, TO TPH PaBeHCTBe AaMIUIMTYA KoJeOGaHHH
A3bIYKOB OHEHHs GbliH Gbl 3aMeTHbl OYEHb OTYET/IHBO. aMIVIHTYAA CyM-
MapHOro 3ByKa H3MeHssJach Obl OT HyJsl /10 Y/ABOEHHOTO 3HAYeHHs.
[IpakTHUECKH 3TOr0 He MPOUCXOAUT H3-32 CJOXKHOCTH CHEKTPaJbHOro
cocTaBa 3BYKa, aMIIMTYyAa NpH GHEHHSX SI3bIYKOB YMEHbLUAeTCs He 10
HyJsi, a4 10 HekoToporo MuHHMyma. YUem OGoiblie pasinyde B CHOCKTPE
3BYKOB [BYX GJIH3KHX [0 OCHOBHOM 4acTOTe sI3bIYKOB, TEM MEHbLIE A0JIK-
Ha 6bITb BbIpPAa)K€HA aMIUIMTYAHAasi MOAYJSILHS CYMMapHOro TOHA.

Buenus ¢ yactoro#t ot 20—30 ao 60 B CeKyHAy NMPUAAIOT 3BYKY pes-
Kylo CTefleHb AMCCOHAHCAa, A1A PO3JHBa B s13bIYKOBOM HHCTPYMEHTE OHH
wenpuemaeMb. Huxuuii auanason Guenuit ot 0 10 20 MOXKHO GbiNo Gbi
MOJIHOCTbIO PEKOMEHAOBATh AJsi po3auBa. OAHAKO, YuuiblBasi GUeHHs
MEXAY CHAbHbIMH MepBbIMH OOE€pPTOHAMHK, YacToTa KOTOPhIX Nonajaer B
06J1aCTh JHUCCOHAHCA, HYKHO OrPAaHHYMTb BEPXHHH mpejes AOMYCTHMBIX
AN PO3aHBa Guennit B 2-—3 pasa, 1o kpaiHeil mepe, He Bbille 15 6ueHnH
B CEKYHAY.

HuxxHI010 rpaHully GHEHHH /A PO3JHBA MOXKHO YCTaHOBHTb, HCXOAS
H3 UYBCTBHTEJNHOCTH yXa K M3MEHEHHIO uyacToThl ToHa. Hacrora cym-
MapHOTO TOHA H3MEHsieTCsl OKOJIO CPe[Hero 3HaueHHsi Ha HeKOTOpYyio Be-
anunny. M3BecTHo, yTo Ha yactortax Huxe 500 I'u aupdepeHuHanbHbIR
MOpOr OULYILI€HHSI H3MEHEHHs YaCTOThl COCTABJAET NPHMEPHO 1,56—1,8 'y
1 MOUTH He 3aBHUCUT OT CKOPOCTH H3MeHeHHs YacToThl [27]. M3 cka3auHo-
ro cjeayer, YyTo JHana3oH OHEeHHH, JOMYCTUMBEIX B DO3JIHBE SI3bIYKOBOTO
HHCTPYMEHTa, HAXOAUTCSH OPHEHTHPOBOUHO MexXay 1,5 u 15 GueHHsIMH
B cekyHay. Ho mo KakoMy 3aKOHY JOJDKHbl H3MEHATbCS OMeHHs NpPH
nepexojie OT HOThl K HOTE, KAKOBO UHCJ0 OHEeHWH B KaX/10# HOTe MpaBoro
AuanasoHa?

3aKOH H3MEHEeHHs 4HCcAa OHEHHI AOJKEeH YUMTBIBATb OCOGEHHOCTH
4eJIOBEYECKOTO CJYXa MPH BOCHPHATHH MHHHMAaJbHbIX H3MEHEHHA 4acTo-
Tl B pa3HbiX AManasoHax. O4HH H3 3aKOHOB PO3JIHBA MOXET GbITb CBSi-
3aH ¢ MOPOrOM UYBCTBHTEJIBLHOCTH YXa K pa3HbiM uacToTam. [List Kaxio#
HOTbI BbIGHPAIOT ONpefeJeHHOe YHC/I0 GHEHHH, HO Tak, YTO OHEHHS Y BCex
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HOT, B35IThie HA MOPOre UYBCTBHTEJNbHOCTH, OJLHHAKOBO 3aMeTHHl Ha
CAYX.

Ilnsi Takoro po3suBa, KOTOPHIH AJISi YAOGCTBA HA30BEM «TYMBIM>», Xa-
PakTepHO MPHMEPHO OJMHAKOBOEe 4HCI0 OGHeHHH — B cpeaueMm 1,525
OueHH# B cekyHay B obuactd yactoT menbiie 500 I'u W Bo3pacranue
OGHeHHH MOYTH NpONOPUMOHAJbHO uactoTe Bhiwe 500 o,

B cayuae, cOOTBeTCTBYIOILEM 10 HAIEMy OMPEAEJEHHIO <OCTPOMY»
pPO3JIHBY MaKCHMaJbHOH paspeliawilied cnoco6HOCcTH cayxa (o6/acTb
500 I'u), npuBegeM B COOTBETCTBHE HaHOoOJee 3aMeTHOE UMUCAO GHUeHHUi
(4—6 B cekyHay).

Mcxoas M3 ckasaHHOTO BbIle, MOXKEM H3J0XKHTb CJAefyioliue Tpebo-
BaHUA K DO3JIHUBY:

GUeHHs1 B PO3/HBE AOJXKHB ObiTh OT 1—1,5 u 10 15 B cekyHay;

GHEHHS JOJIKHbl BO3PACTaTh C YacCTOTOH 3BYKa, H3MeHSISICh NPHMEPHO
110 JIMHEHHOMY 3aKOHY [0 o6aacti 500 I'u; BeILIe 3TO) 06sacT BO3pacra-
HHe OHeHHH Gosiee GbICTPOE, NPHMEPHO MPOMNOPLHOHAJBHO 4ACTOTE;

B o6aactd 500 I'u 10/12KHO GBITb IPUMEPHO 2—3 GUEHHS IPH «TYNOM»
possauBe u 4—6 npu «ocrpom» [28].

M3Menenue uncna GueHHH ¢ 4aCTOTOH 3BYKa MOXHO BbIPa3HTh B Ma-
TeMaTHYeCKOH (opme C MOMOLIbIO THNepGoaHuecKoro TaHrexca [29],
IpH 3TOM INOJAYUAIOTCA cjaeaylowlde ¢GOpPMYJbl AN 4acTOThl GUEHHE:

«OCTpPBIA» PO3JHB So = 4,25 th (0,0407n — 0,5214) + 5,75,

«Tyno#» posauB St = 3,5 th (0,0336n — 0,967) + 4,5,
rae S — vacrora GueHuf,

N — YUCJIO MOJNYTOHOB, OTCUUTHIBAEMBIX OT 45', BBEPX M0 AHATa30HY
CO 3HAKOM -, BHH3 — CO 3HAaKOM—.

Ecnu usBecrHa wacrora | ToHa, /sl KOTOPOrO HILETCA PO3JHB, TO

n Haxozar no dopmyae:

n=12 log??}% .

[lo smnupuyeckum copmyaaM uyHcA0 GHEHHH JIEFKO MOACYHTATb, H
COOTBETCTBYIOUIHE 4yHC/Ia GHEHHH [AJ1s1 TOHOB HMeloTcs. ISt mpoCTOTH
M3JI0XKEHHS] NIPUBEAEM 3/echb TOJNbKO rpadHKH GHEHHH AJIsl «OCTPOro» H
«TYNnoro» posjuBa (cM. cxemy 16 nHa c. 109), rae myaBHble KpHBble
COOTBETCTBYIOT PAaCUETHBIM 3HAYEHHAM, a JOMaHble — JKCIIepHMEHTa/b-
HbIM JAHHBIM, MOJIYYEHHBIM Ha AaKKODJAeOHax JBYX H3BEeCTHBIX (UpM.

BepTukasibHasi oOcCb — uficna GHeHHWH, TOPHU3OHTaJbHasi 0GO3Hayaer
HOTbl MPABOro MOJYKOpNyca HHCTPpyMeHTa. BUIHO AOBOJLHO yaauHoe
COBMajeHHe NPeNNOKEHHOTO PaCYETHOTO PO3JHBA C PO3JHBOM B HHCTPY-
MEHTaX, OTJIMYAIOIIUXCA XOPOLUMMH 3BYKOBBIMH KauecTBaMu. Ha oGenx
3KCNEePHMEHTA/IbHBIX KPUBLIX 3aMETHO YMeHbIIEHHE TOYHOCTH HACTPOMKH
pO3JIMBa K CaMbiM BEPXHHM M HU3KHM HOTaM. (POpMYJ/bl Ha OCHOBE TH-
nepbo/IMYeCKOro TaHreHca YAOGHB TeM, 4TO MpH JIOGOM pacllHpPeHHH
3BYKOBOTO [lHafa3oHa sI3bIYKOBOTO HHCTPyMeHTa (B 6asiHax ao 64 u 6o-
Jiee NOJIyTOHOB) OGHEHHs, pacCUMTaHHble N0 HUM, HE BBIXOJAT B 06/1aCTh,
HEMPUTOAHYIO AJI UCMIONB30BAHUA H3-3a PE3KOI0o AUCCOHUPOBAHHA. 31ech
BBIMOJIHAIOTCS BCe 3aKOHOMEPHOCTH ISl <TYNOr0» H «OCTPOTO» PO3JIHBA,
O KOTOPBIX Mbl FOBODHJIM /10 BBEJEHHS MaTeMaTHYeCcKHX (opmy.J.
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Cxema 16. 3aKOHH «pa3/iMBa» JJIs A3LIYKOBOTO MHCTPYMEHTa

CyliecTByer Takke cBOe0GPasHbIH (paHILy3CKHE PO3JIHB «MIO3€TT»,
IPH KOTOPOM B KaXX/A0M TOHE OJHH A3bIUOK HACTPOEH B HOMMHAJLHOE 3Ha-
YeHHe, BTOPOH 3aBHIIEH HA HECKOJBKO repll, a TPeTHi 3aHHIKEH Ha He-
CKOJMBKO repu. Hanpumep, A3blYKM MOTYT HMeTb TaKHE OTKJIOHEHHS:

HoMHHaabHas uactora sabtyka, i a=220 a'=440 a’=2880 a*=1760
OrxioHenue BepxHero s3piuka, 'y +2,7 +4,5 +8 +14
OTKiIoHeHHe HUKHEro siabiuka, I —1,5 —22 —4 —

3ByuaHHe aKKOpEOHa C PO3JIHBOM «MIO3eTT» OTJIHYAETCS] XKHBOCTBIO,
AIPKOCTDIO, CEPeOPHCTOCTDIO, 3BYK KaK 6bl HCKPHTCS, H €0 yXKe He ChyTa-
eillb HH ¢ KakuM ApyruM. Ha sctpaje oH He3aMeHHM.



IV. TEXHHKA HACTPOHKH

MacTepcTBy HACTPOHKH ydaTcsl NPAaKTHYECKH, HM He/b3s OBJaleTh
MPOUTsi HEKOTOPOEe KOJHYECTBO TEOPETHYECKMX pPaGOT H IPAKTHUYECKHX
pykoBocTB. Hy>KHa KponoT/inBas TpPEHHPOBKA C/iyXa H PYKH C KJIIOUOM H
apyrum pa6ounm uectpymentoMm. OnHaKo OBJ1ajieHHe OCHOBAMH TEOPHH U
NpUEMAMH OMbITHHIX HACTPOHLIUKOB MOXET 3HAUMTEJNbHO YCKOPHTH 006Y-
ueHHe 3TOMY YHHKaJbHOMY MaCTEPCTBY.

B 3T0it raBe 6oJblioe BHUMaHHe Gy/eT y/esleHO HACTPOMKE KjaBHLI-
HbIX HHCTPYMeHTOB. My3blKaHTbl, Hrpalollde Ha PAa3/IHYHBIX CTPYHHBIX
HHCTPYMEHTAX, HACTPAUBAIOT HX CAMOCTOSITEIbHO, HO HE MHOTO HaiAerTcs
MHAHACTOB, KOTOPbIE CoOCOGHBI HacTpauBaThb CBO#M HHCTPYMEHT, TaK KakK
HacTpoiika (OpTenuaHo — CJOXKHAs M KBanupuUMpOBaHHAs paboTa.
OjHa ¥3 3a7au JAHHOH KHHUTH — CHOCOOCTBOBaTb PaCLIAPEHHIO Kpyra
My3blKaHTOB, HACTPAHBAIOWIMX IIHAHHHO HWJH POANb CaMOCTOATEbHO.

1. HacTpoiika KJaBHIHBIX CTPYHHbIX HHCTPYMEHTOB

CocTosiHHe KJaBHIIHBIX MHCTDYMEHTOB, KOTODbIe NMPHXOAHTCSl HAacTpak-
BaTb HACTPOMILIKHKAM, MOXKET OblTb Pa3JMUHbIM N0 CTAGHIBHOCTH CTPOA
H 10 (PM3HYECKOH COXPAHHOCTH OCHOBHBIX YaCTeH: OMOPHbIX KOHCTPYKLHH,
MexXaHHKH, Kopryca U T. 4. Pasymeercs, HACTPOHIIKK A0/ KEH YUHTHIBATD
3TO COCTOsIHHE, HO BO BCEX CJydasix, KOrAa He TpefyeTcs npeaBapHTeb-
HbIEi PEMOHT, TO eCTh TOT/1a, KOrla Heo6X0AHMa paGoTa MMEHHO HACTPOH-
LHKa, a4 He pecTaBpaTopa, A0JKHAa GbITb MPOBejeHa I0JHAs HACTPOHKa,
HauykHas ¢ 06J1acTH TeMIIEPHPOBAHUA U 10 Bcel mkane. Hekotopbie HacT-
PORLIHKH HMEIOT BbI3bIBAIOLLYIO COXKa/leHHE NPHBBIYKY HACTPAUBATb HHCT-
PYMEHT Ha TOH BbICOTe, Ha KOTOPOH OH HaXOAHMTCA K MOMEHTY HACTPOHKH.
JloJ1KHO GbITh NPABHJIOM, UTO EPBOH ONepalued Beeraa siBjasieTcst ycra-
HOBKA CTPOSl B KaMePTOH, [IPOBEPEHHbIH H TOYHO HACTPOEHHbIA Ha TOH
a5' 440 Tu. MHoraa orpaHHuuBaloTCs BbiGOPOYHOH HACTPOHKOH OT/AeJb-
HbIX XOpOB, a TaM, Tje HauGojee 3aMeTHbl OTKJIOHEHHs,— ITOAUHCTKOH
OTAEJbHbIX HHTEPBA/NOB, U4TO TOXKEe HeAONMyCTHMO. Eciu ecTb BO3MOX-
HOCTb, pOpTENHAHO CJelyeT HACTPauBaTh MO MOJHOH Mporpamme.
OCHOBHOIH HHCTPYMEHT [JIi HACTPOHKH: KaMepTOH (HJIH HECKOJBbKO
KaMepTOHOB ¢ pa3HbiMH 4aCTOTAMH TEMNEPHPOBAHHOH LIKaJbl), HACTPO-
euHble KJIYH, pasjHyalollyecs Mo JuaMeTpy rHesja MoA roJNOBKY BHp-
Genst (Ha HOpMAJbHBIA H YTOJILEHHbIH BUPOE/b) U MO QopMe PYUKH
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Puc. 1. ViucTpymeHTBl [/151 HACTPOMKH M MHTOHHPOBKH

(T- nu T-06pa3Hoit), KIHHKH AePeBsIHHbIE, OKJEeHHbIe 3aMILUeH, U pe3H-
HOBbl€ K/IMHKH, HHTOHHPOBOYHbBIE HIJBI (cM. pHc. 1). Kpome Toro, moryt
MOHAL00UTLCA OTBEPTKH, MJIOCKOTYO6UbI, KYCAUKH, XOPEH3eH, KPIOUOK AN
nogbemMa KoJelu CTpyHbl Ha BupOese. IlocreiHHe WHCTPYMEHTHl MpuUMe-
HAIOTCA TIPH 3aMeHe CTPYH.

Hacrtpoeunblit kU xejaTesibHO MMETh LEJAbHOMETANJIHUYECKHH, a He
CO CbEMHOHA rosioBkoi. Jlio6asi cMeHHasi roIOBKa B KOHLE KOHLOB pas-
GasTbiBaeTcsl, mosiBAseTCH JIOMT, 4TO TOJBKO 3aTPYAHSET paboTy 110
TOYHOH yCTAHOBKE BBICOTHI CTPYH.

B nponaxe uMelOTCA A3bIUKOBble KAMEPTOHBI, TUIIA CBHCTKOB. HyXHO
npefocTepeyb OT HX IIPUMEHEHHs AJs Cepbe3HblX BHAOB HacTpouku. Ta-
KHMH KaMePTOHAaMH MOXXHO N0Jb30BaTbCA JIOOHTENSAM [ipH MOBCEIHEBHOM
HACTPOHMKe CMBIYKOBBIX H LIHMIIKOBBIX HHCTpyMeHTOB. Hu B koem ciyuae
HX HeJdb3si HCIOJb30BaTb /s HACTPORKH KJABHILHBIX MHCTPYMEHTOB,
MOCKOJIbKY 4aCTOTA A3bIYKOBBIX KAMEPTOHOB CHJIbHO 3aBUCHT OT TeMIlepa-
TYPbl H BJIaXKHOCTH TNONA/JaeMOro Ha fA3bIYOK BO3AyXa M B IPOLECCe pa-
6OTEI ¢ SA3bIYKOBbIM KAMEPTOHOM YACTOTA €ro HUKOrAa He 6hiBaeT MOoCTo-
siHHOH. Jla)ke BHJIOUHBIH KaMepPTOH NOABEPraetrcst BJAUSHUIO TeMIlepaTy-
pbl, H HacTPOMIIMK AOJKEH 3HaThb 06 3TOM.

3aryuieHne CTPYH NMPOH3BOAAT ¢ TOMOUIbIO PE3MHOBBIX HJIH A€PEBSH-
HbIX, OOTAHYTHIX 3aMmiiel, KAHHKOB. JlepeBsiHHbIH KJIHHOK HCIOJb3YIOT
NMPH HACTPOHKE CTPYH AHCKAHTa MHAHHMHO, TAe H3-3a MaJoH AJHHb CTPYH
TPYAHO BCTaBJATh Pe3HHOBbIH KAHHOK. CTep:KeHb JepeBSHHOIO KJIHWHKA
CBOGOAHO MPOXOJIHT MEXKAY raMMepIUTHIAMH (CTEePXKHSIMH) MOJOTOUKOB
H BCTaBJSETCS MEXLY CTPYHaMH OJHOTO XOpa HJH MeXAy COCeJHHMH
XOpaMH.

Pe3uHOBLIH KJIHHOK BbIPE3alOT M3 MACCHBHOTO KyCKa AOCTATOYHO
TBEpPAOH pe3nHbl ANHHOH npHMepHO 70— 100 MM, wiHpHHOA 15— 18 MM 1
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TOJILHHON 40 6 MM. K/JIHHOK BbIpe3aloT cHayajla OCTPbIM HOXKOM H 3aTeM
3aI712XKUBAIOT HEPOBHOCTH HANMJIBHUKOM HJIM, UTO elle Jyuie, o6paba-
THIBAIOT Ha LWJIM(OBAJILHOM KpYyTe.

HacTpauBaTh MUaHMHO HACTPOHIUMK AojxkeH cTos. Ho macrepa He
BCerja npuaepKUBAIOTCHA 3TOTO NPaBHJIa U HACTPAHBAIOT TaKXKe U CHAA,
0coGeHHO KOrjla MMaHMHO MaJjoraGapuTHoe. ABTOpPY NPHILIOCH HaGJo-
AaTb HACTPOHIMKA BbICOKOIO POCTa, KOTOPbIH HACTpauBaj MHAHHHO,
IIHPOKO paccrTaBuB Hord. [lo ero yTeepxjeHuio, Takas MO3MWIHA AaeT
HaleXKHYIO OMOPY KOPIyCy H pyKam.

KamepToH aepxaT 3a PYKOSITKY M Pe3KO, HO He CJMILUKOM CHJIbHO,
YAapSAIOT UM O KaKOf-1160 TBep bl NpeaMeT, MOKPbIThIA TKAHBIO, CYKHOM,
pe3uHoil. MOXKHO MNPOCTO yAapATb BUJIKOH KaMepTOHA MO COTHYTOMY
CyCTaBy KHCTH CBOGOJHOH JIEBOH PYyKH.

HacTpoeuHbifl K/0U MOXKeT ObITb [10CAKeH Ha FOJI0BKY BUpGest B BOCh-
MH Da3JHUHbIX NoJoKeHHsX. Kakoe u3 HEX mpeanoututenpHee? Ofwas
peKOMEeHAALHA: PYUKa KJI0ua y Posulst A0JKHA CTOATh 11paBee, a y NHaHu-
HO HECKOJIbKO JieBee BOOGpakaeMol JIMHHK NPOJOJIKEHHsT CTPYH.

PacnosioxKeHHe PYKOSTKHM KJjloua CrnpaBa OT BUpGesi (NpH HACTPOHKe
[IHAHHHO) CUHTAeTCsl HeNpPaBHJbHBIM, XOTsI HA NMPaKTHKe MOXHO BCTpe-
THTb Y HEKOTOPBIX HACTPOHIIHKOB H TaKoe nosioxeHue kmoua. Ipu pac-
MOJIOKEHHH PYKOSITKH ClIPaBa B MOMEHT MOBbILIEHHS HATSKEHHs CTPYHBI,
Ha HHXKHIOW YacTb rHe3aa BupbOesnb6aHKa oka3sblBaeTcsa GoJibllioe AaBlie-
HHe, KOTOPOE CMHHAeT ApeBecHHy. B KOHeUHOM cueTe NPOHCXOAMT paciua-
ThIBaHHe THE31a W ocaabieHue nocaiku BupGessi B BHabGepOanke. O-
HAKO NPH HACTPOHKe CaMblX KPaHHHX CTPYH $acoBOro H AMCKaHTOBOrO
PerucTPOB MPUXOAUTCHA OTCTYNATh OT «NIPABUJIBHOFO» MOJOXKEHHS K/0Ua,
TaK Kak HHaye KJI4Y TaM He N0CTaBHlIbL HA BHPGeJb.

[MoayuaeTcst Kak B H3BeCcTHOH cuTyalluu: «Heab3si, HO eciH OueHb
HEOGXOAHMO, TO MOKHO». [10 HalueMy MHEHHIO, €C/IH He 3J0yNnoTpebasiTh
CJAMIIKOM GOJIBIIMM [ePeHOCOM DPYKOSITKH Kjioua BIpaBo (B posiie —
BJIEBO), TO TAKOe MOJOXKEHHE TaKKe MOXKeT OblTb AONYCTHMBIM B NpaK-
tuke. Uro e KacaeTcsl M3JMILHEro AaBJeHUsl Ha rHe310 BupGesbOaHKa,
TO OHO [EHCTBHTENbHO HE »KeJaTeJbHO AAA OecrnaHUMpPHBIX UYYTYHHbIX
paM MHCTPYMEHTOB, TO €CTb TAKMX WHCTPYMEHTOB, Yy KOTODhIX UyryHHas
pama HMeeT OKHO B 06slacTi pacno/ioxenns upGened. B coBpeMeHHbIX
KJaBULIHBIX MHCTPYMEHTAX IPUMEHEHbl HCKJIIOUHMTEJIbHO NAHUHPHbIE 4y-
FYHHblE PaMbl, U B HHX JaBJeHHE BbIXOAHOH yacTu BupOeJel nepenaerca
JKeCTKOH NacTHHe naHuups. [1o3ToMy paclojoXkeHne PYKOSTKH KIua
H Ha CTOPOHE CTPYHbI, H Ha MPOTHBONOJIOKHON CTOPOHE OIlpejeisierTcs
B HEKOTOPbIX CJ1y4asix TOJbKO YA0GCTBOM PAGOTHI C KJIOUOM H He J0JKHO
MMeTb 0COGOT0 OTPHULATEJNbHOTO BJHAHHS Ha NPOYHOCTb MOCAJKH BHP-
fenell B MaHUHPHbIX HHCTPYMEHTAX C XOPOUIMM JepXKAaHHEM CTPOS. Ho
[IpaBOe pacro/okKeHne PYKOATKH HexKe/1aTelbHO /151 6eCnaHUMPHBIX HH-
CTPYMEHTOB, €c/lM K TOMY 3Ke cjaba nocajaka BHpGesed B rHesjax.

Ha nepsom 3rane oBnajeHHs paGOTOH C HACTPOEUHBIM KJ/IOUOM Heob-
XOAMMO YCBOHTb MPABHJIO: FOJIOBKA KJlOua Beerjaa A0/KHa ObITh MJIOTHO,
JI0 yropa ycTaHoBjeHa Ha BHUpOese. B HHCTPYMEHTe MOTYT CTOSITb H pe-
MOHTHBIE yTOJlleHHble BHpGesn. [Ias HUX KeaaTelbHO UMETb COOTBET-
CTBYIOLLYIO TOJIOBKY HACTPOEUYHOrO KJioua ¢ OGOJbIIHM pa3MepoM BOCbMH-
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rpaHHoro rueszna. [locTaHOBKA HOPMAaNbHOH TFOJIOBKH Ha yTOJUIEHHBIA
BUpOE/Ib MOXET NPHBECTH K MOpue KBajapara BuUpOens u K 6oabluiomy
JIO(MTY NpH HACTPOHKe.

O6buHON OLIMOKOH HAUWHAIOUEro HACTPOHILHKA ABJACTCH NOCTAHOBKA
KJII0ua He Ha TOT BUPOesb, CTPyHA KOTOPOTO HACTPAHUBAETCH B JaHHbIH
MoMeHT. B BepxHeM perucrTpe 3To 4acTO ABJSETCA IPUUHHON MEPETSKKHU
# OGpbiBA CTPYHBI, TAK KAK HACTPOHILHMK, HE CJbllIA H3MEHEHHS BbICOTHI
HACTpauBaeMON CTPYHbl, NepeTSruBaeT APYTYl CTPYHy 10 ee obpsiBa.
[TosToMy pekomeHayeTcsi KaxKablil pa3 cHauana yOoeaUTbCsl B PaBHJbHO-
cTH BbIGOpa BHpGes.

Llesib HACTPORKHU — MOJYyueHHe NPABHJIBHO U yCTOHUHBO HACTPOEHHBIX
CTPYH C TOYHO BbiA€p»KaHHBIMH BBICOTHBIMH COOTHOIIEHHAMH. CTaGu.b-
HOCTb YaCTOThl 3BYUaHHsl CTPYHBl 3aBHCHUT OT TOH TeXHUKH HACTPOWKH,
KOTOpO# BJajeeT HacTpoiulMk. [log ycTOHUMBOCTBIO YACTOTHI CTPYHBI
31ech cJjelyeT NOHMMAaTh CNIOCOGHOCTh CTPYHBl COXPAHATH NMPUAAHHYIO e
YACTOTY NpPH BO3AEHCTBHH CHJBHBIX yAapoB no kaasuume. OT AaHHOrO no-
HATHS HeOBXOAHMO OTNHYATb CTAGHIBHOCTb CTPOS HHCTPYMEHTA, 3aBHCA-
LIYIO OT JAJIATEJbHOCTH MPOLIECCOB PeJaKCalHH CTPYH M OTIOPHBIX KOHCT-
PYKUHH, OT TMPOUYHOCTH MOCAAKH BUpOeJeidl, U3MEHEHHI TeMIepaTypHO-
BJAAXKHOCTHBIX ycsoBud BHeuiHeil cpeabl. Ilpu BbicOKOH cTaGHABHOCTH
CTPOSi CTPYHA MOXeT ObiTb HAacTpPOEHA HEYCTOMUHMBO HM3-3a HENpaBHIb-
HOM TE€XHHKH HACTPOMKH, U NIPH MEPBBIX Ke CHJbHLIX yAapax Mo KiaBulie
cTpyHa okaetcsl hasibIIMBO HACTPOEHHON MO OTHOLIEHHIO K APYTHM CTPY-
HaMm, [IpH HH3KOM CTAGHJBLHOCTH CTPOSl CTPyHa Aaxe MpH NPaBUIbHO
BLIGPAHHOH TeXHHKe He OyaeT YCTOHUMBOH NPOAOJIKHTENbHOE BpPEMA.

UTo e B TAaKOM CJyuae OmpejessieT YCTOHYHBOCTb YacTOThl CTPYHbI?
[MoBesenue cTpyHbl B MpOLECCe HACTPOHKH OTNpeaenseTcs ABYyMsi Pakro-
paMH, 3aBHCSILLUMH APYT OT ApYyra: yNpyroCTblO HACTPAWBAEMON CHCTEMbI
v TpeHdHeM B HeH. KaxKaAbd U3 3THX (PAKTOPOB MMEET HECKOJNBbKO COCTaB-
AA0MWKX. Ec/M oA NOHSITHEM «HAaCTpaHBaeMas cucTeMay NojapasymeBath
BCE, UTO 3aKpeluisieT, HaTATHBaeT W MOLAEPXKMBAeT CTPYHY B TOUKax
CONPHKOCHOBEHHS C Hel, TO B 3Ty CHCTEMY Mbl JOJUKHbBl BK/IOUHTH
BHp6enb ¢ BUPGeNbGAHKOM, CTPYHY H ONMODbI CTPYHBI: arpad™ HilH KIaHr-
wTabuK** ¢ KanomacTpoM*** WITH(TH Ha LWTere W paMHbA WTHPT HA
4yryHHO# pame. BOT 3Ty BciO cHCTeMy B pe3y/bTaTe HaCTPOHKH HEOGXO-
AHMO OCTaBHTb B TAKOM COCTOSIHMH HAMPSI)KEHHOH YCTOHUHBOCTH, KOTOPOE
HauJy4dlUIMM 06pa30M COXPAHHUT 3a/aHHYIO HACTOTy cTPyHHI. [lepeuncanm
cocTapJsiioure paKTOPOB yIPYTOCTH H TpeHHs. K nepBomy Ha/10 OTHECTH:
YIIpyroctb BUpOeJIsi, COCTaBJEHHYIO, B CBOIO OY€Pe/lb, H3 YNPYFOCTH CaMO-
ro BUp6eas M ympyrocTH rHe3fa B BHpGesb6aHKe, ypYTocTb HepaGoUnX
yacrefl CTPYHbI, YNPyroctb pafoueif yacTH CTPYHbI, YNPYroCTb LITEra,
CBSI3aHHYIO C YIPYFOCTbIO AeKH, H YIPYToCTb LITErOBbIX WITH(TOB.

K dakropy TpeHHs cJeiyeT OTHeCTH TpeHue BHPOe/s B rHe3je BHP-
GeabOaHKa, TpeHHe B arpade WM Ha Kaauriutabuke, TPeHHe Ha wTere.
Tpenue Ha wWTHdTE YYTyHHOH paMbl Mbl He GyjleM paccMaTpHBaThb, M0-

* Arpa) — BHHT C OTBEPCTHEM B IOJIOBKE, CJYMXALWIHA JJIA OTCEUKH CTPYHbI.
** KaaHrurabuk — pe6po OTCEUKH CTPYH Ha UYTYHHOR pame.
*** KanogacTp — IJIaHKa AJSi MPHKHMA CTPYHBI.
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CKOJIbKYy OHO, KaK MpaBH/IO, BEJIMKO H TPAKTHUECKH HMCKIIOYaeT pac-
CTPOHKY CTPYHbl H3-3a CIBUra ee OKOJIO WTH(TA.

UTO MPOMCXONUT NPH HATATHBAHHH CTPYHbI B TAKOH cucteme? [Tpexne
BCErO HATATMBaeTCs YUacTOK CTPYHbl MeXAy BHpOenem H arpadom
(kanogacTpoM M KJaaHrmTabWKOM), fajee HaTATHBaeTcs ee pabouad
yacTh M B NMOCJAELHIOW Ouepeib — Hepabouasi 4acTb MEXAY LITETOBLHIM
WTHTOM H IUTHPTOM UYTYHHOH paMbl. IMTockoabKy cyllecTBYeT TPEHHE B
MecTax oTceuek paGoyel 4aCcTH CTPYHbI, HaNpsXKeHHE B KEPHE CTPYHbI Ha
PAa3JHUHBIX €e yu4acTKaxX OObIYHO HEOAHHAKOBO, U 3TO CO312€T OAHY H3
NPeANOCHIOK HEYCTONYHBOrO MOJOMEHHsT CTPYHBIL. JeHCTBHTENbHO, Ha-
fpsiKeHue B KepHe CTPYHbl y BHpOesst Gosblie HanpsKeHHs paboueil
YacTH CTPYHBI, & NocjaeHee Goblie, YeM HanpsKeHue Hepabouelt 4acTH
CTpPYHbl y WwTH(TA 4yryHHOH pambl. [IpH mocTenesHOM MOBBIUIEHHH CHIH
yAapa MOJOTKa MO CTPyHe M NPH YCJIOBHH, YTO BEJHYHHA TPECHHA MpH-
GJIM3HTEbHO ONMHAKOBA HA MecTaX OTCeykKH paboued 4acTH CTPYHH,
CcHauaja BLIPABHMBAIOT HampsKEHHst B KepHe Mo ofe CTOPOHbI arpada
(knaurwra6uka), 3aTeM MOXHO BbIPABHATH HaNpsi>)KeHHe B KEpHE 110 o0e
CTOPOHbI LITErOBBIX WTHHTOB. ITH 062 BbipaBHUBAHHSA HanpsKeHHH No-
pa3HOMY CKa3blBAIOTCS Ha 4acToTe Koe6aHHH CTPYHBI: CHAauasa 4acTora
NOBLILIAETCS, TAK KAaK CKAuOK CTPYHbl Ha arpade npH nepBOHa4ajbHO
GOJIbLIOM HAIpS)KEHUH B HepaGouel 4acTU CTPYHbl y BHPOesi MOBbILIALT
HanpsiKeHue B paGoueil YaCTH, a C HAM U 4acToTy. Tak Kak Hanpsixe-
HHe B HepafoueM yyacTKe CTPYHBl 3a WITEroM OblJIO HHXKE HanpsikKeHus
B OCTaJbHBIX YUacTKaX, TO CABHI CTPYHbI MO LITETY BbI30OBET YXKe MOHH-
XeHHe 4acToTbl paBouyeil yacTH cTpyHbl. Mbl paccMoTpe/iH OJHH BapHAHT
paboThl CTPYHBI NPU ONpefeeHHOM COOTHOLUEHHH TPeHHH H ynpyrocte#
3/]1€MEHTOB HacTpauBaeMoOH cHcTeMbl. B KaxXa0M HHAMBHAYaJbHOM CJay-
yae KaXX/loMy HHCTPYMEHTY, CTPyHe GyAyT CBOHCTBEHHbl KOHKPETHbIE
COOTHOLLIEHHS BeJIMYHH TPEHUH B OMOpPAX U YNPYrocTed, KOTOphie 3apaHee
onpejeuTh HeBO3MOXHO. Hampumep, npu GOJbLIOM TPEHHH Ha luTere
HaNpsKEHHs] B KepHe 110 O6EHM CTOPOHAM LUTEra NPH CPABHUTENBLHO CJa-
GbIX yaapax BooGile He 6yayT BolpaBHHBATbes. [loBeneHne CTpyHbi Gy AeT
MHbIM, €CJIH OHA MpejBapHTeNbHO Obljla CYLIECTBEHHO NepeTAHyTa H Ha-
CTPOEHA C TOHHKEHHeM HaMpsKeHHsi BePXHEro HepaGouero ydacTka (y
BUp6essi). BennuuHa TpeHUst HA ONOPax MOXET CyUIECTBEHHO MEHATHCA
B pa3sHbIX CTPYHAax. B HEKOTOPHIX ciiyuyasix TpeHHe MOeT ObiTb MOYTH
PaBHBIM HYJIIO, OCOGEHHO Ha KJaHTWTabuKe, HJIH NOCTHraTh 60b1IOr0
3HAUeHHs], KOT1a COMPHKACAMOILMECS Y4aCTKH CTPYHBl H KJAHIIITaOHKa
[OKPHITHl PAKABUMHON HJH CTPYHa MMeeT B 3TOM MecTe H3J0M. HTOGH
npeojoeTb MOA0GHBIE MPENSITCTBHA NPH HACTPOMKE, peKOMEHAYeTCH
npegBapuTenbHo ocaabutb crpyHy [13]. Ecam xe ectb yBepeHHOCTh
B TOM, UTO TPeHME CTPYHBl Yy arpada MM KiaHrmrabuka LOCTATO4YHO
MaJjio, a HeoOXOAHMO CHSTb «3aCTOHHbIE» SIBJEHHSI B CTPYHE Ha LUTETE,
MOXHO NPOJAEaTh cjefylollee: c/lerka nepersHyTb CTPyHy H B MOMCHT
5TOH MEePETSKKH CHIbHO yAapHTb MO KJaBHIUlE AdHHOH CTPYHbI, YTO Bbl-
POBHHUT HampsikeHue Ha wrere. [Ipy mociaeayomeM NOHHKEHHH HAMps-
»KEHHA, MoBopaulBasi BHpGe/b NPOTHB YaCOBOH CTPEJIKH, OJHOBPEMEHHO
y1apsaIOT N0 KAABHLUE, BBIPABHHBAA HANDPSIAKEHHS yXKe M0 06eHM CTOPO-
Ham arpada. JlonycTHM Tenepb, UTO HaMpsiAKeHHe Ha IUTere N0CTAaTOYHO
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BbIPOBHEHO, a TPEHHE CTPYHbl MEXKJY LITErOBLIMH IUTHHTAMH TAKOBO, YTO
HeGOoJIbLIINE H3MEHEHH S HATIPSI2KEHHA B CTPYHE N0/l BO3AeHCTBHEM BUpOeas
HE Jal0T BO3MOXHOCTH CTPYHE CKOJIb3UTh MO wrery. Bosuukaer Bonpoc,
KaKHM [IOJUKHO GbITh HanpaB/eHHe 1BHKEHHS Hepaboueil 4acTH CTPYHbI y
BUpGeJisi, TPHBOASILLEE K TOUHOH HacTPoiiKe paboyelt yactu crpyub? Oue-
BHIHO, 3TO MOC/e]Hee [BHXKEHHE, Bbi3biBaeMoe AefcTBHEM BHpOes,
MOJKHO GBITb TAKOBBIM, UTOOb HANPSXKEHHSI B KePHE CTPYHBI 10 06eHM
CTopoHaM arpacda HJH KNaHTWTa6HKa GblIH MO BO3MOXKHOCTH PaBHBIMH.
JlefACTBUTE/IbHO, ecIH 3aKAHUHBATH HACTPOHKY CTPYHBI TaK, UTO y Bupbe-
A5l HANpsXKeHue B CTpyHe Gyaer GoJibiie, 4eM B paboueil 4acTH, TO NpH
CHJIBHBIX ylapax CTPYHa MOXET M1€PECKOUHTb B CTOPOHY BUPGes H 3aBbl-
CHTb CBOIO 4aCTOTY, TO €CTb MPOH30HAET ee paccTpoiika BBepx. Ecau xe
HACTPOMKY 3aKaHUMBATH NPH MOHHKEHHOM HaNPSKEHHH B KepHE Hepa-
Gouelt 4acTH CTPYHB Yy BHPGEIIS 10 CPaBHEHHIO C HAMPSKEHHEM paboueit
YacTd, TO AanbHeHllas paccTpoiika 6yAeT MPOMCXOAHTb € HOHHKEHHEM
YAaCTOTBl CTPYHbL.

Eciu He npunumath BO BHHMaHME HUKAKHX ADYPHX thaKTOpOB, TO
C/lelyeT MpH3HaTh, uTo GoJee HenecooGpa3Ha HacTPOHKA ¢ MOAHATHEM
BBICOTBE CTPYHBI, TO €CThb Ha NoBbllleHHe. B sToM ciyyae Goablioe HaTA-
KeHHe Hepabouero yqactka GyAeT CTPEMHTbCA MOBBICHTb HATSKEHHE
paGoueii yactH cTpyHbl. Ho 3T0 10OBHILIEHHE KOMNEHCHPYETCA BHITSMKKON
CTPYHbl M OC/a0JIeHHEM HATSXKEHHSl H3-3a OGbIrpbIBAHUSI HHCTPYMEHTA.
Takum 06pa3om, ABa NPOTHBOMNONOXKHBIX POLECCA B3AUMHO HeHTpanusy-
I0TCAA, YTO CO3AA€T NPEeMNOChVIKH A5l YCTOHYHUBOCTH, CTAGUABHOCTH Ha-
CTPOHKH. ,

[1pn nactpoiike ¢ noHHKeHHeM 06a BbIleyKa3aHHbIX (pakTopa (meHee
HaTSHYTHIH HePaGOUHH YuacTOK, OGLIrpEIBAHKE) BO3AEHCTBYIOT Ha pa6o-
UYyI0 4acTb TOJIbKO B OJHOM HaNpaB/JE€HHH — YMEHbLIEHHS HAMPSIKEHHA
H, CIeJI0BATE/IbHO, CHHXXEHHSl YACTOTHl KOJieGaHHi CTPYHBI.

Buinsinne Ha cTaGH/JBHOCTb HACTPOHKH OKa3biBaeT TaKke M OKOHua-
TeIbHOE MOoJIoXKEeHHe BUpGesas. [locneanum asukenueM kiwua BUpGesb
MOXET OBbITb MOCTABJ/IEH B TPeX MOJOKEHHAX: 1) HEMHOIrO HAKJOHEHHbIM
BHHU3 (Y NHAHMHO), 2) B CPeIHEM HEHTPAJBLHOM MOJIOMKEHHH H 3) B Bepx-
Hem nosioxkeHuu. OueBHAHO, HEeHTPA/IbHOE H BEPXHEE NOJIOXKEHHs BUPGeIst
XYXKe, 10 CPABHEHHIO C HeOOJIbIIHM HAKJIOHOM B CTOPOHY cTpyHbl. [lpw
CHJIBHBIX yAlapax Nno CTpyHe BO3HHKAWlIee 106aBOYHOE HATSXKEHHE MOXKET
H3MEHHTDb NOJIOXKEHHE BUPGEJst BO BTOPOM H B TPETheM CJAY4ASIX H, CJ1€10-
BaTE/IbHO, H3MEHHTCS HAaCTPOHKa CTPYHbI. B nepBoM ke ciiyuae ynpyrocrsb
BHDOEJIS MO3BOJIHT €My COXPAHHTH 3a1aHHYIO HACTPORKY CTPyHbl. Taknm
06pa3oM, NMpeaBapHTebHO HANpPsKEHHbI BHpGeDb npeacraBiasieT AAA
CTPYHbI Goslee HaleXHYIO onopy. B cefisu ¢ 3TUM BosHMKaer Bonpoc:
MOXKHO HJIH HeNb3sl H3rH6aTh BHPGEJb B Mpolecce HaCTPORKH, XOPOLLO
3TO HJIM I1J10XO0, U NoYeMy?

lonabmonaiite 3a paGoToil ONBITHOrO HACTPONILMKA. Bpsna au BB yBH-
AMT@ HACTPOHKY B UHCTOM BHAE TOJBKO C [IPHMEHEHHEM OJHOrO Bpalla-
TEJLHOTO ABHXKEHHS BHpGessi. 31ech caM ONBIT FOBOPHMT 3a ce6h. Tot,
KTO XOTSl OBl OJMH pa3 HaCTPauBaJ KPalHHE NHUCKAHT NHAHUHO, 3HAET,
UTO OQHHM BpauleHHeM BHPOENs CTPYHY HACTPOHTb NOYTH HEBO3IMOXKHO.
CHBHr KOHLA CTPYHBI [0JI)KEH GbITh HE3HAUHTEJNLHBIM, TaK KaK Jaxe
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1e6Oo/IbIION MOBOPOT BUPOENs CHIBHO NOBLILIACT HJIH NOHHXKAeT 4acToTy.
[1pu BpaiueHHn B BHpOeJe HeH36€KHO CO3AAITCA KPYTHJbHbIE H H3THO-
nble gedopmaund. CUbHbIE BO3JEHCTBHA HA TONOBKY BHPOE/IS Bbi3biBAIOT
KaK MOBOPOT, Tak M ero H3ruG. Masbie yCH/AHA He CONPOBOXKAAWTCA
MOBOPOTOM, TOYHEe, CABHrOM BupGeasi B BHpGenbbaHKe, HO GJaarojaps
YyNpyroctd BUpGeJsi, IPOTHBOCTOALLETO KPYTH/IbHBIM H H3rHOGHBIM HaNps-
JKEHHUSM, CO3/12Ba€MbIM CTPYHOH H HACTPOCYHLIM K/IIOUOM, YAAETCS MOJY-
YUTb BECbMA Masible CMELLeHHS KOHLA CTPYHBI, AOCTATOUYHbIE 15 TOUHOH
YCTAaHOBKH BBICOTBI.

Ecsiu He npumeHsiTb HeOOJbIUMX H3THOAIOWHX YCHJAHHA HA BHPOEJH B
JUCKAHTE, TO, B CJAyYae UX IJIOTHOH MOCAAKH, CTPYHbBl MOXKHO MEPeTAHYTh
Ha MOJYTOH, NMPEXKJAe YeM HAYHETCA BpallaTesbHOe NBHXKEHHE BHpGeJs.
Kak ormedasn Hactpoiuink MockoBckol koHcepBaropun [. K. boruno,
OMbITHblE HACTPOHIIUKH YMEJO HCNOJAb3YIOT KPYTHJAbHbIE H H3rdOHbIE
nedpopmaunn Bupbeseit agas Gojiee TOUHOH M YCTOHYMBOM HACTPOHKH
[13]. Hesatb HeGoabliHe H3THObLI BUP6GeaeH Tpe6yeTcsi 0UeHb OCTOPOKHO,
yTo6bl He cjoMaTh BHpOeJb W He pacllaTaTh OT UPE3MEPHOro ycepaus
rie3no B BupGesbGanke. HacTpoHUIMK NOMXKEeH 4YyBCTBOBATb H YMEThb
HAXOAUTh LEHTPaJbHOE MOJOXKEHHE OCH BHPOE/A, OT KOTOPOro MOXKHO
caenatb HeGosbuiod W3ru6. Ecan B pesysibTaTe HEONbITHOCTH HACTPOH-
muKa BUpbesab yKe upe3MepHO COTHYT H €ro eue AONOJHHTENIbHO H30-
CHYTb, TO TNOJIO}K€HHE CTPYHbl OYJET COBEpPIIEHHO HeCcTaOHJ/IbHbIM, €CJH
BooO1le BHpOesab BblIepKHUT HArpysky. ITosaroMy Bce ABHIKEHHS Ki04a,
BbI3bIBalollMe H3ru6 BUpOEasi, HEOOXOAHMO TPHMEHATb OCTOPOXKHO.
B uneanbHOM cayuyae M30THYTOE YIpYyroe NnojJoXKeHHe BHPOEs NOJXKHO
GbITh TAKHM, 4TOObl MOCA€ CHJABHBIX YAAPOB MOJOTKA H CABHra CTPYHBI B
arpade MJaM Ha KaaHrwrtabuke ynpyrde ycujHus BUPOe/si HEMEANEHHO
BO3Bpalllaad Gbl CTPYHY B NpexHee M0oJI0KEHHEe H TAKHM 00pa30M JIHKBH-
AHPOBAJH KPaTKOBPEMEHHYIO PacCTpONKy.

Tenepb paccMOTPHM HEKOTOpPblE MPAaKTHYECKHE MPHeMbl paGOThl ¢ Ha-
CTPOEUHBIM KJIOYOM, 4aCTh KOTOPbIX B3AiTa M3 pekomenaauui I. K. bo-
rudo [13]. »

[Tpexkae Bcero Hago 103aGoTHTbCA 06 YCTOHUMBOM I10JIOKEHHH Mpa-
BOH PYKH ¢ KAIOYOM. Bo Bpemsl HACTPOHKW KHCTb HJH JIOKOTb [10JKHBI
NOKOMTbCST Ha OJM3JjeXKallled YacTH KOpINyca pOSjisa HJIH NHAHHHO Tak,
uT06bl MOKHO ObLJIO TOYHO KOHTPOJHPOBATb ABHXKEHHSA Kaloya B J1I0GOM
HanpasieHnd. B kpaiiHem caywae xorTsi 6bl 60JbIIOH Najel AOJKEH
YIHpaThcs B paMy (rocsejiHee TOJbKO AJs pofas). Hu Ha OAHH MOMEHT
pyKa He 0J2)KHA NOKHIaTb ONOPY, KpOMe TOro cjyuas, KOrja nepecrasss-
eTca Kaou. B To BpeMs Kak pyka uMmeeT TBEpAYIO ONOPY, NaJiblibl PYKH H
KHCTb COBEPILAIOT ABHXKEHHS, KOTOpPble JO/KHbI ObITh AOCTATOUYHO CHJIb-
HbIMH, HO CBOGOAHBIMH. [I/51 TPEHHPOBKH MOXKHO PEKOMEHA0BaTh pas-
JAuuHble HH3HUECKHE YIIPAXKHEHHS], PA3BUBAIOILHE KHCTh PYKH, €€ MbIILILbL:
HanpuMep, yNnpaXHeHHs! 1O MOAHSITHIO KUCTbIO PYKH Kakoro-n146o rpysa
(ranTesu) B pasHbIX HalnpaBJeHHsIX, BpallleHHe Ipy3a MO KPYry TOJBKO
K{ACTbIO, CXKaTHe NaJjblaMH PYKH HEOOAbLIOTO PE3HHOBOrO MAYd HJH pyd-
HOTO 3CMaHaepa H T. . ITH U NofoOHble PU3HUECKHe ynpakKHeHHA OyayT
cnoco6CTBOBATh PA3BHTHIO CHJbl MBI B pPYKaX, KOTOPbi€ [A0JXHBI
obecrneunBaTh MOIIHOE U 4yTKOE BO3/eHCTBHE Ha Kaou U BUp6enb. B npo-
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Llecce HacTPOMKH JieBasi PYKa J0JIKHA W3BJEKATb 3BYKH HHTEPBAJOB, H
3/1€Chb HEJHMILHUMH GYyAyT COOTBETCTBYIOLLHE HIPOBBIE YNPaKHEHHS.

B coBpemeHHO# HacTpoiiKe KNaBHIIHBIX HHCTPYMEHTOB Pa3JHualoT TPH
OCHOBHBIX pabounx npuema, ofecrnevyMBaiOLIMX BO3LEHCTBHe KJKOUA HA
BHpGeJb: BpalleHHe BUPGeiA, ero H3rHG U BpallleHHe C OJHOBPEMEHHbIM
H3rubom Bupbes.

C MoMOwWLbIO NePBOro NPHEMa MOXKHO BbI3BATb 3HAUHTE/IbHBIE H3MeEHe-
HUS 4ACTOTbl CTPYHBI, JIETKO AOCTHYb 60JbIIOH BBITSKKH CTPYHbBI H MOUYTH
HEBO3MOXHO NMOJIYUHTb MU3EPHOE YIJIHHEHHE, 0COBEHHO HEOOXO HMOE 115
HACTPOAKH AMCKAHTOBBIX CTPYH. C NOMOLLBbI0 TONBKO BpalleHHS Ha-
CTPaHBaIOT GacoBble H 4aCTb TEHOPOBLIX CTPYH. B auckaHTe TouHas
HacTpoHKa BpallleHHeM BO3MOXKH& TOJbKO MyT€M MHOTOYHC/JEHHbBIX JBH-
KEHHH KJIOUOM B 06€ CTOPOHBI ¢ GOMbLIOH 3aTPaTONl BpeMeHH.

Bropoit npuem — H3ru6 BupGesis — Gosee TOHKOE CPeACTBO HACTPOHi-
KH, O 4eM TrOBOPHJIOCH Bbillle. Eciu nepBbfi npuem obecneunBaer Gosee
UK MeHee rpy6ylo HaCcTPOHKY, TO BTOPOH NO3BOJSET MOJNYUYHTb MHKDOH-
Hble CABMTH CTPYHBl H, CJIeOBATENbHO, TOYHO HACTPOUTH JIHCKAHTOBLIE
CTPYHBI,

B oreuectBenHoli smTeparype no Hactpoiike npuem usru6a supGens
CUHTACTCHA <«HE3aKOHHBIM» M KaTeropuueckd samnpeuniaercsi. OcCHOBHOe
BO3paK€HHe NPOTHB TAKOTO MPHEMa 3aK/II0YaeTcsi B YyTBEPXKAEHHH, 4TO
U3THG BUPGEIsl NPHBOAHT K paclliaThIBAHHIO rHE3/1a BUP6Genb6aHKa M K 110-
JIOMKe caMoro BupGessi. Ho Tak e kak BpauleHHe BUPGEnsi B yMeJbIX py-
Kax HE NPHBOAHT K OOPBLIBY CTPYHbI, TAK H H3rHG BUPOE/si, BBINOJHEHHbIH
YMeJO H B Mepy, He MpHUBEIET K NOJOMKe BUPOGEsss W paciuiaThiBaHHIO
rHe3fa. B noaTBepKaeHHe CKA3aHHOMY MOXHO COCJATbCH Ha NPaKTUKY
paGoTel HACTPOHILHKOB MOCKOBCKOH KOHCEDBATODHM H NaHHbIE 3apy-
OexxHOH JqHTepaTypnl [30].

Tpetuit npHem npescrariser co6oi 10 CyLIECTBY CHHTE3 MEePBbLIX ABYX
IIPHEMOB, HO €r0 MOXKHO CYHTATb CAMOCTOATE/bHbIM, MTOCKO/bKY HalpaB-
JIeHHe JIBHXKEHHSI DYKH C KJIOUOM BO BCeX TpeX MPHEMAaX pasJjHuHO: B
NepBOM pYyKa ABHXKETCH B MJOCKOCTH BpallleHHs BHpOesi, BO BTOPOM —
MEPNeHANKYIAPHO IUIOCKOCTH BpalleHH H B TPeTbeM — MOJ OCTPbIM
YriioM K 3TOH MJIOCKOCTH. M3 pasoGpaHHbIX OCHOBHbBIX Tpex NPHEMOB
HaCTPOHKH BO3MOKHbI MHOTOYHC/IEHHbIE COUETAHHSI BO3AEHCTBHS Kaloua
Ha BHPOE/Ib, OT/IHYAIOLLKECS MOC/JeN0BATeNbHOCTBIO YEPELOBAHHS TpH-
€MOB, BeJMUHHOM ycuaui u T. 1. Tak, npocToe BpalueHne BUpGe/isi MOXKHO
BHIMOHUTE € MOCTENEHHBIM IVIABHBIM HapaCTaHHEM YCHJHS AAaBJICHHS
Ha DYUYKY KJI04a, C KOPOTKHMH YepeAyIOULUMHUCA TIaBHbIMHA TOJUYKAMH H
C MOJHbIM HJIH YaCTHYHBIM CHATHEM YCHJIHA, a Tak:Ke OJHHM 060Jiee HJH
MeHee pe3KHM BpallaTtesibHbiM ToJqukoM. Hakowen, kak pekomenmyer
I'. K. BoruHo, nnaBHoe BpalllaTe/JbHOE YCHJIHE MOMKET CONPOBOXAAThCS
YacTbIMH BUOpalLMsIMH PYKH U nanbueB. [Ipu HenpepblBHO HapacTawllem
0611€M BPAlLaTeJbHOM YCHIHH BHOPALLHH MO3BOJISIOT OAYYHTb LOBOJbHO
MaJbli yros nosopora BHPGesis, oulyllaeMblil B BHAE JIETKOrO LIEJuYKa,
NoC/ie KOTOPOro HajA0 MOMEHTAJNbHO NPEKPATHTh YCHJHE.

HesHauHTesbHBI# NPOCTON H3THG BUPGENS MOXET 3aKaHUHBATH Ha-
CTPOHKY H MOXKET BbITISIIETb MPOCTO KaK KOPOTKHI cabbiii TOMUOK KO-
YOM, U J1y4lile BCEro C HAKJIOHOM BHPOeJsi B CTOPOHY CTPYHBI, Y€M AOCTH-
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raerca BblpaBHMUBaHMe HaNpsixKeHUH B paboyed U HepaboueH yacTsax
CTPYHBI.

[1py moBbILIEHHH YaCTOTHI CTPYHBI TOJIYOK A€/&€TCS BIPABO U OT cebs,
IpY NOHUXKEHHH — BJI€BO M K ce6e. TONUKH [OMKHBI OBITH JErKHMH,
MOBTOPSAIOLLHMHCSH, €C/U 3TO HeoGXOIMMO, HECKOJbKO pa3. [Tocie Kaxio-
ro ABHXKeHHHA HeoOXOJMMO OCTaHAB/IMBATH CBOE BHUMAaHHE HAa KOHTpOJe
MOJIy4eHHOro pesyabTara HacTpoHku. Ecin npu 6ogblIMX OTKJAOHEHHSIX
KoJieOaHHH CTPYH OT TpebyeMblX 5 NpaBUJILHOH HACTPOHKH HHTepBaJia
KJAI04 ¢ BHpOeseM MOBOPAYHMBAIOT, TO NPH OKOHUATE/NbHO TOYHOH Ha-
CTpPOHKe MPHMEHSIIOT TOJUKHU.

Hekoropble HaCTPOHILHKH CUHTAIOT, YTO MOCJAEAHEE ABHIXKEHHE, KOTLa
TOYHOCTb HACTPOHKHM AOCTHraeTcsl JIErKHM TOJYKOM PYKOSITKH, MOXET
ObIThb B OT ce61 — BNpaBo, H K ce6e — BJEBO (NIPH BEepXHEM pacroJio-
YKEHHU PYKOATKH KJIIOUa [1pU HacTpodke nuaHuHo). Hacrpofmuku roso-
PAT MPH 3TOM, YTO OHH YMEIOT He3aBHCHMO OT OKOHYAaTe/JbHOrO HaNpaB-
JIGHHS [BHXKEHHS K/Iioua MPUAABaTh BUPOENI0 YCTOHUHBOE MOJOMXKEHHE.
B koneuHoM cuere nocsegHee H sABaAseTCA rJaBHbiM. OAHAKO JHYHBIH
ONnsIT aBTOpa ybexaaer (no kpaHHe#l Mepe, caMOro aBTOPa) B APYroM:
€CJIH He NMPUAEPKHMBATbCA CTPOrO ONpeJeleHHOTO HalpaBJEHHS 3aKJio-
YMTEJbHOrO ABHXKEHUA K/II0ua AJS BceX BHpOesel, TO HACTpPOHKA MOJy-
yaeTcs HecTaGMJbHOH M 4Yepe3 HEKOTOpOe BpeMsi «pacroj3aercsi»,

A BOT KaK BBITJIIAUT KOMOGHHUPOBaHHbIA npuem I'. K. Boruto, npumensi-
eMblii B TeX CJydasix, Korja BHpGe/ab HMeeT MJOTHYIO MOCaJAKYy: CHadasna
BUpGeJIb H3TUOAIOT CJIeTKA B CTOPOHY CTPYH, MPH HOPMAaJIbHOM MOJIOXKEHHHU
KJI04d B POS/I€ 3TO NMPOUCXOJHT B MOMEHT ONMYCKAHHS K CTPYHaM PYUKH
KJI04Yd, a B IMaHHHO PYUYKY B BEpDXHEM TOJIOXKEHHH HEOGXOIHMO HaKJo-
HHTb K ce6e. [TouTH 0HOBPEMEHHO C HAK/JIOHOM BHpPGE/b MOBOPAYHBAIOT
Ha He0OJIbUIOH Yro/ B CTOPOHY 3aBbllleHHs. 3aTeM HarpasJeHHe H3rHba
BUpGes H3MEHSIOT Ha IPOTHBOMOJIOXKHOE, MOBblMIasi Y4acTOTy CTPYHBI
Takoe KoMOHHHDOBaHHOe [BHXKEHHe MOBTOPSIIOT HeCKOJbKO pas. Ilpe-
HMYILECTBO MOC/JAEJHEro mpHeMa, a Takxke [IpHeMa BpalleHHsl KJiya ¢
BuOGpaUHed PYKH 3aK/l04aeTcss B BO3MOXKHOCTH MaJiblX, €jl€ YJIOBHMbIX
CABHroB BUDO6e/sl, 0oOecneuuBaOLMX NPHMEPHO B ABa pasa GOJbIIYIO
TOYHOCTb HACTPOHKHM 110 CPaBHEHHIO C OOBIUHBIMH IIpHeMaMH. Kpome
TOrO, YKa3aHHble NPHEMbl LAAAT HHCTPYMEHT: THe310 BHPOess paclia-
THIBA€TCS MeHbllle, KOTAa BUpP6eb JBUKETCH MUKpolaraMu (HeGoJblIu-
MM CABHIaMH) K CBOeMY HYXKHOMY MOJIOXKEHHIO, YeM TOraa, KOraa Ha-
CTPOHKA NMosy4aeTcsl NOocJe MHOTOKPaTHBIX MAKPOTIe PErOHOB (TOBOPOTOB)
BHpGEA OKOJIO 3TOrO MOJOXKEHHUS.

Hano ckasath, uTo BpalleHue Bup6eseld ocnabnsfier UX MOCALKY, IIO-
3TOMY J11060€ GecliesibHOe MHOTOKpaTHOE NMPOBOpauYHBaHHE HX HEeLONYyCTH-
Mmo. Tak, B HOBOM BHpOGesbL6aHKe Moc/e MITH NOBOPOTOB MPOUHOCTH MO-
cajki BupGeneld cuuxanack Ha 30—50%.

Pa6ory k/1104oM NPOHU3BOASIT ¢ OJTHOBPEMEHHBIM CJIYXOBbIM KOHTPOJIEM
pe3y/ibTaTOB HM3MEHEHHS BBICOTbl CTPYH. 3/Jecb HyXKHa ONpejlejeHHas
KOOp/JHHALHA CJeAYIOLIHX MpPOLECCOB: yaapa MO KJaBHlie, CJIyXOBOro
KOHTPOJIst GHEHHH H IBHXKEHHA K/a104a. beccMbic/ieHHO feqaTh JBHXKEHHE
KN0ua 6e3 CayXOBOTO KOHTPOJS, a CJAyXOBOH KOHTpoJsib 6e3 yjgapa nmo
KJaBHlle, O3TOMY YAap H KOJKeH GbITh [1epBbIM B OllepallHH HaCTPOHKH.
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O6bIuHO nocJie yaapa caelyeT clyX0BOoH KOHTPOJb W JIMIIb 3aTeM paboTa
kMmoyoM. B 6acoBbIX H TEHOPOBBIX CTPYHAX AJMUTENBHOCTb 3BYYaHHS
AOCTaTo4YHa AJist TOro, uToObl 3a BpeMsl OJHOTO yJdapa HECKOJBbKO pas
NoOYEepeHO MOACTPAHBATL CTPYHY M B MPOMEXYTKaX MeXJy MOBOPO-
TaMH BHPOesd NOAKJ/IOYATh CJAYXOBOH KOHTPOJb. UeM TOYHee HaCTPOEHbI
CTPYHBI B YHHUCOH U OKTaBY, TeM pexe nopopaunBalor Bupbens. [lo noctu-
KEHHH TMOYTH TOYHOH HACTPOHKHM CTPYHbl, KOrZa B YHHCOHe H OKTaBe
Heo6X0AMMO BbIKAATb OfHO GHenne 3a 8—10 ¢ (uiu 3a 2—4 ¢), Henob-
3YeTcs TOJbKO OfMH yaap, OJHO ABHIKEHHE KJ/IOYOM; OCTajJbHOE BpeMs
3aHUMAET CJAYXOBOH KOHTPOJb. B 1HCKaHTOBOM perucrpe u3-3a GbicTporo
3aTyxaHHd CTPYH BCS HacTpoilka npejacrasiasieT coGol yepeloBaHUA YAa-
pa, KOHTPOAS W JBHXKeHHMS KJaoyoM. MHorga pekomenayercsi mocse
yACHEHHS XapaKkTepa 6HeHHH B HHTEPBaJe NPOU3BOAUTD yAap MO KiaBulue
H JBHXKE€HHe KJ/IIOYOM INOUTH OJHOBPEMEHHO M 3aTeM KOHTDPOJHPOBaTb
u3MeHeHne OHEHHH B HHTepBaJie. Boo61e roBopsi, Takas noc/jenoBaTelb-
HOCTb JOCTATOYHO llesecoobpa3Ha, BO-NEepBbIX, MOTOMY, UYTO BHOpaLHH
CTPYHbl 00J/IEryaloT MepeMellleHHe ee Ha Oonopax, Kak Obl yMeHbluas
TpPeHHE, & BO-BTOPLIX, HacTpoHKa MO GHEeHHUSIM NPH MaJblX aMIJIHTYAAX
Kosie6aHH# 06ecneunBaeT OTHOCHTENbHO MEHBIUYIO PACTAHYTOCTb OKTaB, 0
YeM roBOPHJIOCh paHblle. OHAKO TaKas NOCAeA0BATENBHOCTb HE BO BCEX
cyyasix BO3MOXHa. Tak, B cJjy4yae 3aMeTHO HerapMOHHYHBIX CTDVH,
KoJIe6II0mHXCA ¢ GHeHHSIMH, 6ecro/Ie3HO BCAYIUHBATLCSA B 3aTyXalollde
Kojie6anusi — GHEHHs B HHX B J10060M cayvae ocratorcd. HerapmonHusbie
CTPYHBl C 3aMETHHIMH GHMEHHAMH Jiyyllle HacCTpPaHBaTb CO CJIYXOBHIM
KOHTpPOJIEM MO MAKCHMaJbHOH IPOMKOCTH U TOJIbKO NOTOM [1IOBOPAuHBaTh
KJIIOU.

3aKaHyHMBaTb HACTPOMKY CTPYHbI pEKOMEHYyeTCs MPOBEPKOH ee yCTOM-
uHBOCTH. [as1 3TOrO0 Hamo AOCTATOYHO CHILHO ABA-TPH pa3a yOaapHTb
no KJaBHue H BcayllaTtbess B 6ueHusi. Ecau Bup6esb 6Gbln mocTaBjeH B
YCTOHUHBOE NOJIOXKEHHe, TO uacToTa OHEeHHH ocTaHeTcsi B Ipenenax,
NOMYCTHMbIX [UJISl JAHHOH HOTBbI W JAHHOrO HHTepBajia, W HACTPOKy
MOXXHO CYUHTaTb cTabuabHOH. B mpoTHBHOM ciyuae HacTpOHKY mpHAETCs
[OBTOPHTb. BTOpas BO3MOXKHOCTb NMPOBEPKH YCTOHYHBOCTH CTPYHbI 3a-
KJIKOY2€TCs1 B IPOBEPKE M0/10XKeHHs1 BUpGeJIsl JerKHMH TOMYKaMH 110 PyUuKe
K/llo4a, HanpaB/JeHHbIMH MEePNeHAHKYJIAPHO MJOCKOCTH BpALUEHUSs] BUD-
Genst. Cnabble H3rubaloline YCHIHA COCOGCTBYIOT BbISIBJIEHHIO TEX CTPYH
¥ BUpGesel, MOJ0XKEHHe KOTOPbIX NMOC/Ae HACTPOHKH CTa/N0 HEeyCTOMUH-
BoiM. Kcratn, Takoit cnoco6 npoBepkH HaXOLHTCS B HOPOTHBOPEUHH C
ONIHUM H3 TpeGOBaHHU}, KOTOPOE BCTpe4yaeTcs B JHUTEpaType: CHHMaW
KJIIOY C KOJIKA OCTOPOXHO, 4TO6Hl He cOUTb MOoJyueHHY HacTpoiky. Ha
Hall B3I/, 3T0 TPeOOBAHHE HCKAIOYAET KaKyio-1u60 NpPOBEPKY YCTOM-
YHBOCTH CTpYyHHI. [leficTBUTENbHO, ecain BUPGe/b IPH MaJeHlieM KacaHHH
K HEMY CTIOCOGEH H3MEHUTD CTPOH CTPYHBI, TO YK Jydllie Ha 3TOH CTPYHE He
UrpaTh, MOCKOJbKY MNPH CHJBHOM YyJape MO KJaBHILE PacCTpoHKa HeHs-
GexHno npousoiner. KoHeuHo, rpyObiX U GOJbIUHX YCHJIMH DA CHSITHH
KJIIOYa HE JO/MXKHO OBITh H B 3TOM CMbICJIe MOXKHO FOBOPHTb 06 OCTOPOIKHO-
CTH, KOTOpas BOOOLIE NOJKHA CONPOROXKIAaThb B Pa3yMHbIX Mpejesaax
BCIO paGoOTy HACTPOHILUHKA C HHCTPYMEHTOM.

Bce ckasaHHoe Bbillle OTHOCHJIOCH K paGoTe NMpaBOi PYKH, 34 HCKJIO-
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YeHHEM TOro, 4rTo JIeBOH PYKe OTBOAHJACbL 3ajaua 3BYKOH3BJI€YEHHA.
Ho nieBasi pyka npu HacTpoiiKe BHINOJHSAET He TaKyl0 YK NPOCTyIo pabo-
Ty, KaK yaap no kjaasuiue. Posb jeBOH pyKH HACTOJIBKO CYLLECTBEHHA,
uTo ee paboTa MOXKeT OKAa3aThb BJHMAAHHE HA XapaKTep HACTPOHKHM KJa-
BHIUHOTO HHCTPYMEHTA.

Ilpeskne Bcero BJaMsiHHe JeBOH DYKH NpPOSIBJAsieTCA depe3 CHJAY YAa-
pa Mo KJIaBHIlIAM, KOTOPYIO HACTPOHIIMK MOXET BapbHPOBATh B COOTBET-
CTBHH ¢ HeOGXOAMMOCTbIO. MBI y)Ke TOBOPHJIH paHbile O TOM, YTO INpPH
pasJMUHOH CHJe yaapa, NPUMEHSAeMOW [IPH HACTpPOWMKe OAHOr0 H TOro
)Ke MHCTPYMEHTA, MOXHO YNpaBJiiTb B HEKOTOPOH CTENEeHU BEJHYMHOH
pacuiMpeHusi oktas. Boibopom cuiibl yaapa 1o KJiaBHLIAM IPpH HacTpPOHKe
MHTEPBAJOB MOKHO peryiupoBartb B HeBOJbLIMX Npejesax 4YeTKOCTb
OHeHUH, UX cablliiMoctb. HanmomMHuM, 4TOo 6GHeHHsT HauboJjee 3aMeTHbI
TOT/I4, KOTJd aMIUIMTYAbl GJIM3KHX MO 4acToTe 3ByKOB paBHul. I[lpu oau-
HAaKOBOH cuJjie yjapa no KJAaBUIIAM B KakoM-1u060 UHTepBaJe coBnaialo-
HIM€ TAPMOHHKH, MEXKAY KOTOPbIMH 00pa3ylotca OHeHudA, B GOJbLUHHCTBE
caydaeB He paBubl (o amnuutyae). [lpyu 6osbiiok pasHuue aMmIUIUTYL
OGueHusl CAbILIHBI MI0X0. B Teopuu My3biKajibHOH aKYCTHKH 3TO NOKa3bl-
Baercs sJjeMeHTapHO. OObYHO aMMAMTY/[bl TapMOHHK YMEHbIUAIOTCS
0T GacoBLIX CTPYH K AHCKAHTOBbIM, MCKJKUas TOJbKO HECKOJbKO HHYIO
3aKOHOMEDHOCTb Yy CcaMblX KpaWHHX OAacoBbIX CTPYH, 3HEPrHUA MepPBbIX
FAPMOHHK KOTOPbIX HE3HAUYHUTEJADbHA. KaK paBUJIO, COBNaaaillad rapMo-
HHKa BepXHero 3ByKa HHTepBasa OyjeT MeHblie MO aMIUIMTYAe, YeM
COOTBETCTBYIOILAS TAPMOHHKA HUKHero 3ByKa. OTcloja caenyer, 4To Kaa-
BHIIY BEPXHEro TOHA HHTepBa/ja HaJ0 YAApPSATb HECKOJbKO CHJAbHEE, 4eM
HUXKHIOIO, WJIM CHauaja yIapuTb KJ4BHIIY HUXXHEIO TOHA, a [OTOM
BepxHero. Torza 3a HeGOJbILOH NPOMEXKYTOK BpeMeHH aMIIHTYa
FapMOHHKH Y HHXKHEro TOHa YMEHbIUHTCS eCTeCTBEHHbIM MYTEM H paBeH-
CTBO aMILJIMTY[ COBNAAAIOLIHX FapMOHUK OYyAeT TOYHee.

Ho moxer cayuutbes tak, uto o6illasd 3aKOHOMEPHOCTb pacmpenedne-
HHUSl 3HEPTHH TAPMOHHK [J/51 OTIEJbHbIX HHTEpPBaJOB HapylueHa. B ka-
KHX-TO HHTepBa/jax 0oJiee CHJAbHOH OKaxeTCsd TapMOHHKA BEPXHEro
3BYKa, TOFAa CHJa yAapa 10 KJaBHile HHXKHero TOHa 0JKHa 6biTh 60.b-
ire. KOHeuHO, COOTHOLIeHHe AMMNJIUTYI FAPMOHHK 3apaHee HEU3BECTHO.
W B ToM caydae, Korja aMIJIMHTYAbl PA3HATCS HE3HAUYHTENbHO H, CJI€L0-
BATe/ibHO, GHEHHS CJBIIHHLL BIOJIHE YAOBJETBODHTENbHO, HET HEOOXOMH-
MOCTH C pa3HOH CHJOH yaapsaTb mo kJaaBHwiaMm. Ho BOT BcTperTHics
HHTEpBaJl, KOTOPBIH O6BIYHO 1AeT XOPOLIO CJbILIHMble OHEHHS], HO B AaH-
HOM KOHKPETHOM MHCTpYMEeHTe 3TOT HHTePBaJ HMeeT eBa yiaB/HBaeMble
6uenns. TyT HaLO MONBITATLCA YJAYYUIMTH CJBIIUMMOCTb OHeHHH NMoL60-
pPOM pasuyHbIX COOTHOLUEHUH CHJBL ylapa MO KJIaBHINAM HHTEpBaJa.

Cusly yaapa cheiyeT TakKe Y4HTbIBAaTb [pH I[IPOBEPKE KadyecTBa
HaCTPONKH NOC/e10BATENBHOCTSIMH OJHOHMeHHbIX HHTepBanoB. Lleneco-
0o6pasHo NpocJayLIaTh Takue psijibl HHTEPBAJOB CHAadajga MOpH caabbix
M NOTOM IIPH CHJABHBIX yJapax, He MeHss CHJAYy yiapa B OLHOH MOCaAek0-
BaTesibHOCTH. VIHTepecHO 3aMeTuUTb MPH 3TOM, HACKOJAbKO OTJHUAETCA
XapakTep MHTEpPBAJOB MPH CHJIbHBIX M CJalbiX yjapax.

CHJIbHbIE YAAPbl 10 K/AaBHILAM HYXKHbl B HACTPOHKE CTPYH C HOBBILIEH-
HOM HerapMOHHUHOCTBIO, TMposABJsIeNdcs B GueHdsix. Cnabble yaapsl
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4acTo NMPUMEHSIIOT B HACTPOWKe GACOBLIX CTPYH, MOCKOJBKY AMIJIMTYAbI
NepBbLIX FAPMOHHK B HHX MaJbl, & ciabblil ylap 1103BOJIsIeT OTHOCHTE/IbHO
MeHbllle BO36YXKAaTh BbICOKHE TapPMOHHMKH, TO €CTb Kak Obl yJayullaTh
CJABILIHMOCTD NEPBBIX [IBYX TapMOHHK, HEOOXOAMMBIX MpPH HACTPOiKe
OKTaBHhI.

Hacrora ynapos npu HacTpOHKe pasjiuuHa B PasHbIX PETHCTpPax: B
Gacax yjaapbl MO KJIaBHMILIAM pexe, B IHCKAHTaX — Yalle, YeM B TeHO-
pax. Takoe pas/iHuyHe CBA3AHO TOJNDBKO ¢ PA3HOH NMPOACJKHUTENLHOCTDIO
3ByUdHMS CTPYH B 3TUX perucrpax. '

Ham ocranock Tenepb paccMoTperb NMOC/I€10BATENBHOCTb HACTPOHKH
CTPYH ¥ PETHCTPOB M MepeMelleHHe KJAHHKOB /ISl TJYIIeHHS] HEeHACTpau-
BAaeMLIX B XOpe€ CTPYH.

[TocaenosateibHOCTb HACTPOMKH PETMCTPOB B NPAKTHKE YCTAHOBJEHA
crenyiomas: 1) HacTpoHka o6sactH TemmnepupoBaHus, 2) HacTpofka
6acoBoro peructpa, 3) HacTpoHKa AMCKAHTOBOTLO perucrpa.

Takass ouepenHoCcTb HMeeT cBoe 0GOCHOBaHHe. CpeaHHH yuacToK
3BYKOpsiia, B KOTOPOM HaXOAHTCH 06/1acTb TeMIepHpoBaHusi, HauGoJee
UYBCTBHTEJIEH AJS CJAyXa, €ro Mpollle HacTpauBaTh TEXHUYECKH; MaJel-
IIHEe H3MEHEHHs] YaCTOThl CTPYH XOPOLIO OGHAPYKUBAKTCS NO GHEHUNAM,
H [10BOPOTHI BUPOeE/e# AOCTATOUHO BEJHKH, UTOOBI UMETH BO3MOMKHOCTD
TOYHOH YCTAHOBKH 4acTOThl. CTPyHbl 6aCOBOr0 PerucTpa HaTSITHBAIOTCS
kaxaasa Ha 20—50%, 6osbllte CTPYH TEHOPOBOrO PeructTpa H ewwe 6oJblie,
YyeM CTPYHbl IMCKaHTOBOro perucrpa. Mx obuee cymmapHoe HaTsikeHHe
CYUIECTBEHHO BJIHSIET Ha JedOPMALHIO ONOPHBIX KOHCTPYKUHH. [TosToMmy
ec/d 6acoBble CTPYHBI HACTPAHBATh NOC/€ TUCKAHTOBbIX, TO Ae(hOpMallUs
YYTYHHOH paMbl cOGbeT HACTPOHKY AHCKAHTOBBLIX CTPYH. Buausinue ke
HaCTPOHKH AHCKAHTOBbIX CTPYH Ha HACTPOHKY TEHOPOBbIX H 6acOBbIX
NPaKTHYECKH Mano3ameTHo. OHAKO eCTb OJHO HCKJIIOUEHHE: HACTPOHKY
MocJie HEMOCPEACTBEHHOH HakJadKH CTPYH B Npolecce NPOH3BOACTBA
HJIM TI0CJIe DEMOHTA MPOH3BOJASAT B APYrOM NOpPSAKe — 00/14CTh TeMIe-
pHpOBaHHs, AMCKaAHT, Oachl. [leno B TOM, UTO nocse NepBOil UBHKOBKH
(rpy6o#i HaACTPOHKH) [JMCKAHTOBBIE CTPYHbl CHJbHO pacCTpadBaloTcs,
cajsiTcs U3-3a pe3KoH AedopMalHH ONOPHBIX KOHCTPYKUHH, OOMSATHS Tie-
TeJb CTPYH, HX pejakcauud U 7. A. [1osToMy nopsjioK HacTpo#iKH CTPYH
Ha MEPBOH LBHKOBKE HE JHMHTHDYETCH COOOpPaXKeHUSIMU COXpaHeHHst
HATSXKeHHS] JHCKAHTOBbIX CTPYH. BTOpPYIO LIBUKOBKY H NOCJEYyIOlLLHE HA-
CTPOHKH BBHINOJIHAIOT B YKa3aHHOM Bblllie MOPSI/KE.

ITocnenoBaTesbHOCTL HaCTPOHKH BCEX NMEPBbIX CTPYH B 06JACTH TEM-
NepUPOBAHHA ONpPenensieTcsl BBIOPAHHBIM T1AHOM HACTPOUKH, a MocTpoe-
HHe PAa3JIMUHbIX IJIAHOB HACTPOHKH H KOHTPOJS GbIIO JaHO Ha ¢. 74—85.
IosTomy 3aech Mbl paccMOTPHM MOCJAEA0BATENbHOCTb HACTPORKH CTPYH
B OJHOM XOD€ H MOPSAOK MX 3arjylleHus.

Haunnas HacTpoiiky xopa 42' Mo KamMepTOHY, Mbl Cpasy CTaJKMBAEMCs
¢ npo0OsieMO# BLIOOPA CTPYHbI B TPEXCTPYHHOM XOpe, KOTOPYIO HeOOX01H-
MO HacTpauBaTb B NEPBYIO odepeib. Ha mnepBblH B3rAsA HeBaxHO,
Kaxkylo H3 TpeX CTPYH B3sITb nepBoH. C Apyro CTOPOHBI, B H3BECTHOH
kuure H. A. [IbsikonoBa «Posiau 1 nuauuno» [31] pekomMenayercst npex e
BCEro HaCTPauBaTh MEPBYIO CTPyHY cJjeBa B xope. O6a MOJOKeHHSH
HENpaBH/bHbl. Bo-nepBbIX, 15 TOYHOCTH HACTPOHKH BBIGOP CTPYHBI B XO-
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pe He6e3pas/iueH, a BO-BTOPbIX, HAUMHATb HACTPOHKY XOPOB C JIEBbIX
CTPYH (B MHAaHHHO) — 3HAYHT BHIOMpATb HEJAYUIIHH BAPHAHT, TaK Kak
JeBble CTPYHbl XOPOB IHAHHHO 3aKperuieHsl Ha BUpGessix, KOTOpble
Aasiblle OTCTOAT OT arpada uiau kaanrurabuka. Ho uem 6osbiie Hepabo-
yas yacTb CTPYHbl, TeM NpPH MPOUYMX DPaBHBIX YCJIOBHAX €€ COCTOfHHE
HeyCTOHuHBee, MOCKOJIbKY 60sbluas AedopMaLHs ABIACTCA NPEANOChLl-
Koit GoJibliell HecTaOUABHOCTH cTposi. [103TOMY nepBoi HYXHO HacTpaH-
BaTb CTPYHY, BHpP6Ge/b KOTOPO# G/1H2Ke PACIONI0oXKeH K OTCeUKe CTPYHbI Ha
Ki1aHrwrabuke uad arpade. A seBoit uau npaBod oHa OyaeT — 310
3aBHCHT OT KOHCTPYKUHH KJaBHIIHOrO HHCTpyMeHTa. Huxke Mbl npuBesem
U JpyrHe COOO6paKeHHS B M0/b3y Hauajsa HACTPOMKH XOpa €O CTPYHbI C
KODOTKHM HepaGOuYHM y4yacCTKOM Y BHpOeJs.

BrIGpaB mepByIO CTPYHY AJISt HACTPOHKHK (B MMaHKHO 3TO GYIeT mpasas
CTPyHa Ka){IOr0 Xopa), Mbi [OJKHBl TeNepb 3ardyliMTb OCTaJbHbIE
CTPYHBI 3TOTO XOpa. MUHHMMAa/bHO® KOJHUECTBO KJHHKOB, HEOGXOnHMMOe
AJS HACTPOMKH HHTEPBaJOB B 00/aCTH TEeMNEPHPOBAaHHUs, PABHO [IBYM.
B npouecce HacTPOHKH HOBBIX XOPOB K/IWHKH HENpPEPLIBHO TNe€pecTas-
JSIIOTCS, HA 4TO TpaTHTcs Bpemsi. Jlyume umeTb cpasy |3 KJIHHKOB,
BCTABJSIEMbIX Nepe] HauanoM paGOThl MeXAY BTOPO# M TpeTheid CTpy-
HaMH KaXX/J0ro xopa. B 3Tom ciydae Bce CTpyHbl XOPOB 06/1aCTH TeMIIEPH-
POBAHHS OCTAHYTCsl CBOGOJHBIMH [JISl HACTPOHKM K HE noTpebyercs f0-
OMIHATEJNbHOTO BPEMEHH Ha NEPeCTAHOBKY KIHHKOB. BMeCTO pe3HHOBbIX
KJIHHKOB, KOTOPbIe, KCTATH, MOTYT GbITh MPHUUHONW KOPPO3UH CTPYH H3-32
collepXKaHHsl B PE3HHE CEPhI, JydlIe HCNONb30BATb 1E€PEBAHHbIE KIHHKH,
OKJIeEHHble 3aMIlel.

HHTepecen cnoco6 3araylleHHst CTPYH, MPHMEHSAEMbIH aMepUKAHCKH-
MH HacTpofiukamu [30]: AJHHHYIO TNOJOCKY BoOiJOKa MM derpa,
CMOTAHHYIO B DYJIOH, I€pXKart JeBOH PYKOH, a OTBEPTKOM B NpaBO# pyke
BTAJKHBAIOT OJOCKY MEXAy cTpyHaMH. [IpH 10CTAaTOUHOM TOLIMHE BOW-
JIOKa MOJIOCKY MOXXHO BCTaBHTb MEKAY CTPYHAMH PasHbIX XOPOB, TaK UTO
CBOGOIHBLIMH OCTaHyTCsl cpefiHHe cTpyHbl. [locse 3araylueHHs TeM HJH
HHBIM COCOGOM [ABYX CTPYH XOpa Af CBOOOAHYIO CTPYHY HACTpauBaior
110 KAMEPTOHY B YHHCOH 10 [OJIHOTO MCKJIIOUeHHsi GHEHHH B TeUeHHE CJibl-
LIMMOro 3BYUaHHSl KaMepTOHa H CTPYHbI, TO €CTb B TEUCHHE NMPHMEPHO
10 ¢,

3a nepBo#l CTPYHOi MOXKHO HACTPOMTb JHGO OCTa/IbHBIE CTPYHbBI XO-
pa, aAH00 CTPYHbl XOpa OKTAaBOH HHXKe. Llenecoo6pa3Hee IpPOH3BECTH
HacTpOHKY BCEX INepBbIX CTPYH B 00sactH TeMNEPHPOBAHHS H TOJBKO
[OTOM NOJACTPOHTb BTOPble H TPeTbU CTPYHbI XopoB. llenecooGpasHocTb
TaKOH MOCJeA0BAaTEeNbHOCTH 3aKAKUaeTcsi B TOM, YTO MO OJLHHM MEPBBIM
CTPYHaM Jerue [OCTHUb HEOGXOAHMOH TOUHOCTH HacTpoiiku. Kpowme
TOro, C MePBOro pasa He BCerjia yjaeTcs MoJy4HTh 3aMKHYThIH KBHHTOBO-
KBAPTOBBI KPYr: HEH30€XHO BO3HHKAIOT H HAKAMIMBAIOTCH OUIMGKH.
[TosToMy OZHOBpeMeHHasi HACTpOMKA YHHCOHOB TOJNBKO YIJHHHUT BCIO
pa6oTy; CNPaBHBLIACL XKe C TeMNepalHed Ha MepBhHIX CTPYHAX XOpOB,
MOXHO GbICTPO M TOYHO HACTPOHTb B YHHCOH OCTa/bHble CTPYHbI 3THX
XOPOB.

B xope, ABe CTPYHbI KOTOPOrO 3arjyliajHch KJAHHKOM, MePBbIH yHH-
COH HAcTpaHBaIOT, YCTAHABJIHBAsi KIHHOK MEX1y TpeTbel CTPYHOH

122



HacTpauBaeMoro xopa v Gauxkaiiuiedl Kk Hell CTpyHOH cocenHero xopa. Ha
BHPGEJIb BTOPO# CTPYHbBI HAXEBAIOT KJIOU M HATATHBAIOT €€ /10 HCue3HOBe-
HHUS1 GUEHMH TIPH OJHOBPEMEHHOM 3BYUYaHHH C NEPBOM CTPYHOH. 3aTeM K/H-
HOK 0¢B060 X 1A10T OT CONPHKOCHOBEHHS C TPeTbell CTPYHO!H W HacTpauBa-
IOT e B YHHCOH C T€PBbIMH ABYMS.

Beblie yxxe npuBOAHIHCH 3KCIEPHMEHTANbHBIE NaHHbIE CYGBHEKTHBHO-
ro BOCMPHUATHSI YHHCOHOB C Pa3jIHUHOM CTeNeHbI0 TOYHOCTH HACTPOHKH.
B My3blkaibHOM OTHOILIEHHH B 06JIACTH TEMMEPHPOBAHHUS Jyullle BCEro
3BYUYaT YHHCOHbI ¢ paccTpoiikont 1,6—1,7 uenra, to ectb | GueHHe 3a
2—4 c. 1o HekoTOpbIM APYrHM JHTEPATYPHBIM McTOuHHKaMm |31, 32, 33,
34] cunTaercs npaBHAbHON HACTPOMKA YHHCOHA C OLHUM GHeHHeM 3a 10—
12 c.

Bbli6Op TOH HJIH HHOA TOUHOCTH HACTPOAKH YHHCOHOB JHKTYyeTCHo,
BO-NIEPBbIX, MECTOHAXO0X/IEHHEM YHHCOHA 110 AMAaNa3oHy: B CpPeJHEM pe-
FACTPE YHHCOHbI HAaCTPaMBAIOT TOUHEe, YeM B HHXKHEM H BepXHEM pe-
FHCTpaXx. B AMckaHTe MOrpemHOCTh HACTPOHKH MOXeT AOCTHraTh He-
CKOJIbKHX OueHHH B C. BO-BTOPLIX, TOUHOCTb 3aBHCHT OT BKyCa HAacTpOii-
IIHKA M MY3bIKaHTA: KTO-TO JIIOGHT 4yTb OXKHBJIEHHBIl GHEHHSIMH YHH-
COH, KTO-TO 3TOFO Heé NPHHHMAeT.

CrHopHo#i, Kak roBOPHJIOCh, SIBJSIETCSE H HACTPOMKA OKTAB: HAPAY CO
MHOK€CTBOM MHEHHH NMPH3HAHHBIX aBTOPHUTETOB O TOM, YTO OKTABhbl 10J-
JKHbl HACTPAHBaTbCs UNCTO, 6e3 GUEHHH, BCTPEUAIOTCH U MHEHHS He MeHee
NPpH3HAHHBIX aBTOPHTETOB, OTCTAHBAIOILHX, N0 KpaHHeHA Mepe B HEKOTO-
pbIX c/ayyYasix, HACTPOHKY OKTaB C HeGOJbLIMMH, BepHee, PelKHMH OHe-
HHAMH B CTOPOHY pACLUMPEHHMS OKTaB, XOTSl OKTaBbl U MPH HACTPOHKe
Ge3 GHeHUI NOydyaloTCA PaCIlipPEHHbIMH, KAK Mbl BLISICHHIM paHee. Ecau
HCMOMIHATE/b He MpeAbaBAseT 0coOblX Tpe6OBAHHA K HACTPOHKe, OKTaBbl
cnelyeT HacTpauBaTb Ge3 GUEHHH.

Cxema 17. 3arnylueHne ragKHX CTPYH MOJIOCKO#H
BOH/IOKa
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KstMuKH, BCTaB/IeHHBIE MEXK Y CTPYHAMH XOPOB NMPH HACTPOHKe oba1acTH
TEMIIEPHPOBAHHA, NIOCTENEHHO BBIHUMAIOT, €CJIH HX UHCJI0 PABHAJIOCH UHC-
7y XxopoB. OnepupoBanue xe TONbKO ABYMS KJIHHKAMH TpebyeT, Kak yxe
rOBOPHJIOCH, GOJblIEH 3aTPaThl BpEMEHH Ha HX NMEPeCcTaHOBKY. 3arayiue-
HHe BOHUJIOUHOH MOJIOCKOH MPeACTaBJACT TO NPEHMYLLECTBO, UTO MO Mepe
HaCTPOHKH CTPYH 3TY NOJIOCKY HPOCTO BBIHHMAIOT, MOCTENIEHHO OCBOGOX -
Iast HOBble CTPYHHEl (cxema 17).

Cxema I18. 3arnyllieHHe OGBHTEIX CTPYH OJOCKOH
BOHJIOKA

Ouenb yJ06HO HCNOJNB30BaTh BOHJOUHYIO MOJOCKY JJISi HACTPOil-
K{ IBYXCTPYHHBIX XOpoB 6acoBoro peructpa (cxema 18). B nepBom aByx-
CTPYHHOM XOp€ OCTaBJSIOT CBOOOJHOH MpaByl CTPYHY H 3arJyllatoT
jeBylo. [leppas cknajgka BofJoka GyAeT rJYLIHTh JIEBYIO CTPYHY MEPBOTO
X0pa H NpaByio CTPYHY BTOPOro Xxopa. 3aTeM MoJIOCKa BCTABJSETCs uepes
yeThbipe OGBHTBIX CTPYHBI, TAK YTO OCTAHYTCA CBOGOIHBIMH JleBasi CTPYHA
BTOPOTO XOpa u npaBas CTpyHa TpeTbero. Elle uepes ueTbipe CTPYHbI
HOBas CjeAylollasi CKjajlka OCTAaBHT CBOGOMHOH JIeBYIO CTPYHY ueTBep-
TOTO XOpa d NpaByIo CTPYHY NATOTO X0Opa K T. 4. B peayabrarte ocranyres
HE3ATYLIEHHbIMK TOJBKO T€ CTPYHbI, BUpOE/H KOTOPBIX PACIOJIOXKEHB B
[1epBOM PsAY, TO €CTb HeNOCPeACTBEHHO Yy LITH(TOB 6aCOBOTO KAaHT-
mTabuka W CTPyHbl, BHPGEJH KOTOPBIX pPacCHOJOXKEHbl B YeTBEPTOM
psany. B cepeanne >xe OyLyT HAXORHTbCA [Ba psina BUpOesaeH 3aray-
IWCHHBIX CcTPYH. Takum o6pa3om, B KaXKAOM XOpe MocJje 3araylleHus
OCTAHeTCA CBOOGOLHOA TOJMBKO OfHA CTpyHa: MNpaBas MNepBOro Xxopa,
Jiepast BTOpOro, npasasi TpPeTbero, JeBasl 4eTBEPTOro, NnpaBasli MATOrO,
JeBasi wecToro M T. A. JlajbHeAlyl0 HaCTPOHKY OKTaB MPOH3ROAAT 6e3
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KakHX-1MGO onepauuii 3arjylieHus — Tak, Kak OYATO B XOpe OjHa
crpyna. [lepectaHoBKa Kiloua Takxe TpefyeT 0co60ro BHHMaHUS, Tak
KaK K04 Haao 6yaeT CTaBHTb NOOYepeJHO TO Ha BHPGE/Nb HHMKHEro
psina, To Ha BHpGesb BepxHero. HacTpous no oaHo#t cTpyHe B Kamiom
Xope 3TOil uacTH 6acoBOro perucrTpa, BEIHUMAKOT NOJOCKY BOMJIOKA H
HacTPauBAIOT BTOPbIe CTPYHBI, MOMHSA TOJNBKO, YTO KJIOY HAJ0 CTAaBHTb
oouyepesHO Ha BHPOENH BTOPOro W TPeTbero psigoB. B 3aBHCHMOCTH OT
KOHKDETHOrO pa3melleHdsi BUpOeseH ABYXCTPYHHbBIX XOPGOB MOXET OKa-
3aThCsl BO3MOXHOM MepBooYepeHasst HACTPOHKa CTPYH, COOTBETCTBYIO-
ILHX BHPOEJAAM BTOPOTO H TPETHErO PsiJOB.

Hacrpoiiky 6acoBoro perncTpa 3akaHuUHBAIOT HACTPOHKOH OJHHAPHBIX,
CaMblX HH3KHX OOBHTbIX CTPYH, IJA KOTOPBIX He HYXXHbl KJAHHKH.

[Topsirok 3aryuienuss ¥ HAcTPOMKH CTPYH [HCKAHTOBOTO PerucTpa
B NDHHLHIE HE OTJIHYaeTcsi OT MOpsiiKa paGoTbl CO CTPYHAMH cCpel-
Hero (TeHOpPOBOro) perucTpa, HO AJiSl 3aT/yLUEHHS] NPHMEHSIOT JepeBsH-
Hbl€ € 3aMILIeH KJIHHKH B BHIE AJMHHBIX (IPUMEPHO ¢ KapaHaall) cTepxK-
Hell C BHJIOYKOH Ha OJHOM KOHIle W C JIONATOYKOW Ha APYTOM, KOTOPHIE
yA0GHO NpPOCOBHIBATb MEXAY FaMMEpPUITHIAMH, H JH60 OGXBAThIBATh
BHUJIOUKOH ONHY CTPYyHY, JHMGO BCTABJSAThL JONATOUKY, 3arjylias cpasy
JBE CTPYHBI.

Bacosbie cTpyHbl posi/isl MO3BOJISIIOT OCYLIECTBISITE OAHH BH/L HACTPOi-
KH, B MPHHILMIIE BO3MOXKHbIA, HO HeYNOOHbIH AJsi MHAHHHO. DTO — Ha-
CTpodKa no aaxojeram. 3araylleHde CTPYHbL HA cepejiuHe ee paboueil
4acTH YAa/feT H3 CMIEKTPA 3BYUaHHs NePBYIO TaPMOHHKY H obJjeryaer Ha-
CTPOHKY 1o BTOpO#H rapmonHke. ITostoMy, Haliisi JIHHHIO, HA KOTOpOH
JIC2KAT TOUKH JieJIeHHSI CTPYHLI Ha [B€ paBHblE UACTH, MOXKHO 114 obaer-
UeHHs] HACTPOWKH 6ACOBOTO PerHcTpPa MPOJIOKHTL BOHJIOUHYIO MOJOCKY
MEXKIY CTPYHaMH MO 3TOH JIHHHH.

Hu>xuuit perncrp posiii, # 0cOGEHHO NMUAHWUHO, TPYAHO HACTPAHBATh
N0 [ABYM TMPHYHHAM: YXO MaJIOUYBCTBHTEJNbHO K HH3KHM 4acTOTaM, M
aAMILIHTYbl NEPBBIX FaDMOHHK 6aCOBbIX TOHOB He3HauHTeJabHbl. Kpome
TOTO, H3-3a GOJILILONO KOJHYECTBA FAPMOHHK B 6aCOBBIX TOHaX (10 COpO-
Ka) W HX HErapMOHHUHOCTH MpPU HACTPOIKE OKTAB OTUYETIHBO CJIbIILIATCH
HECKOMIbKO OHeHHH pa3nblXx dactoT. Hacrpolluink ycTpansier Guenus
MeX]ly ONHOW Mapod rapMOHHK, a OHM CTAHOBSITCS 6OJiee YACThIMH Y
apyro#i napel. [IpaBuabHOH HacTpoiike 6acoBbIX CTPYH CNOCOGCTBYET
BHUMATe/IbHOE BCJYUIMBAHHE B XapakTep 3BYUYaHHS] OKTABHBIX HHTEPBa-
JIOB, KOHTPOJIb H3MEHEHHH B TeMOpe HacTpanBaeMol OKTaBbl. [10siCHHUM
3TO Ha NpHMepPe HEeCKOJbKO HEOXH/AHHOW aHAaJOTHH.

MHorum npuxoauiock Habmoaath paboTy Kakoro-1u6o MexaHM3Mma
¢ asurarenem. [1nasno paboraoLias npH HOPMAaMbHBIX YCIOBHAX MalLHHA
HaunHAeT OOBIYHO H3/1aBaTh XapaKTePHOe rPOMbIXaHHE, TOX0XKEE HA pe3-
KU 3BYK p-p-p, €C/IM 4acToTa BpalleHHsl ABHraTte]st MpHEIHKAeTCH K
pe30HaHCHOM yacToTe Koprnyca MaliuHbl. YTo-TO 1N0L06HOE MOXKHO
06HapYXHUTb MpPHU HACTPOHKe 6acOB: NPaBHIbHO HACTPOEHHAS OKTaBa B
3TOM PErHcTpe H3/1aeT CBOeoOpa3Hoe «pbluaHHEe», 0COGEHHO 3aMETHOE MPH
TOYHOH HACTPOHKe OKTaBHI.

Hajgo ckasaTb, uTo TeM6p ApPYyrHX HHTEPBAJIOB TaKXe pa3JHyeH B
3aBUCHUMOCTH OT TOTO, HACKOJIbKO OHH TOYHO HacTpoeHbl. ONbITHbIE Mac-
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Tepa B cBOoe#l paboTe PYKOBOACTBYIOTCSI HE TOJIbKO UHCJOM OGHEHHH, HO H
TeMGpPOM CO3BY4Hsl. DTO MO3BOJSET TOuHee W ObICTpee HACTPaHBaTh
vHTEpPBaJbl. HaunHalouleMy HacTPOHLIHKY HEOOXOAHMO CTPEMHTLCSA 3a-
IOMHHTb TeMGp 3BYYAHHUS HACTPOEHHBIX HHTEPBAJOB B Pa3/IHYHbIX OKTa-
BAaX, YTO6bl JOCTHUb HACTOSILIEro nNpogecCHOHAJbHOIO MacTepCcTBa.

Eciin WMHCTPYMEHT [aBHO He HacTpauBaacsi H MNOTpe6oBajoCh MO-
BbllLIEHHE CTPOSI, TO HeH36eXKHO NOTpebyeTcst ¥ MOBTOPEHHE KOPPEKTHPOB-
KH MHTepBaJoB. [lpu HacTpoiike C MOAHATHEM CTPOS IOCJ]e NEPBOH
HACTPONKKM HEOGXOAMMO cAe/aTb NEpephiB B OJHH-ABa [HS, [OCJe Yero
NOBTOPHTb paboty. CyllecTBeHHOe NOBbilIEHHE CTPOSI HHCTPYMEHTa CTa-
pOHl KOHCTPYKLHH CJI€AyeT BeCTH OCTOPOXHO, B JABa-TPH 3Tama ¢ Mpo-
MEXYTOUHOH BBLAEPKKOH 10 5—7 AHeH.

B HekoTOpbIX cJydasix ofuiuii MOPSIAOK HACTPOHKH LeJecoO0pasHo
H3MEHHTb ¥ NPHMEHHTh TaK Ha3blBAEMYIO CEKLHOHHYIO HacTpoiky ([35].
Ee Hcnosb3yloT Tor4aa, Koria (GpoprendaHo A0Jroe Bpemsi He HacTpaHBa-
JIOCb, KOTAa CTPOM CHJIbHO 3aBbillleH WJH, Ha000POT, 3aHHKEH, a TaKxe
B TOM CJy4yae, €CJH HHCTPYMEHT HOBbiH, B KOTOPOM ellle 3aMeTHbl Mpo-
ecchbl pelaKcallyi CTPYH H OMOPHBIX KOHCTPYKUMHA. CyUIHOCTb CEKLHOH-
HOIl HacTpOHKH 3aKjdaercs B caeaymouem. Hacrpansalor, kak 06bl4HO,
o6/1acTh TeMepHpPOBAHHUs HA CTAHAAPTHYIO BBLICOTY 110 KamepToHy. Jlajib-
e WAET HACTPoiiKa Mo BCceMy AHANa3sOHy CEeKLHUSIMH.

[epBasi cekuusi: do — mu — coab-Oue3. B nepBom 1are HacTpaw-
BAIOT OKTaBaMH Bce TOHAa 0o CHauaja BHH3 OT 30Hbl TeMIIEPHDOBAHHA
(t. e. Kk 6acaM), MOTOM BCe TOHA 00 BBEPX; B TOH XKe MOCJEA0BATE/b-
HOCTH HACTPaHBAIOT BCe TOHA Mu, MOTOM H BCe TOHa coab-due3. B mep-
BOH CEKIHH NpH TOHH)XKEHHOM CTpoe ¢opTenuaHo aenaloT HeGosbLioe
3aBbIIIEHHE B KaXKJA0# OKTaBe Ha OJHO-ABa OHEHHs] B CPaBHEHHH CO
CTaHAAPTHOH BbLICOTOH.

Bropas cekuusi: pe — ¢pa-Oues — aa-Oue3d. TpeTbst cexkumus: 0o-
duez — ¢pa — aa. Yerseprasa cekuusi: pe-dues — coab — cu. [loceno-
BaTe/bHOCTb OKTaBHbIX HACTPOEK B 3THX CEKHHAX Takas XKe, KaK H
B nepBoil cekuuu. HacTpaupaTbh pekomeHiyeTCsi ¢ MepPBOro ke pasa
BO3MOKHO TouHee. TaK KakK B CEKLHOHHOH HacTpOHKe HeH30eXHO Ha-
KOIJIeHHe OLIMO0K, TO B 3aK/A0UYEeHHE HEOGX0IHMA H YUHCTOBASA HACTPOHKA.
Bhiroga ceKUMOHHON HACTPOMKM B TOM, YTO TMPH OObIYHOH 3aTparte Bpe-
MEeHH Ha HACTPOMKY (4ac HJM ABA) MOJYYHM JOJTOBPEMEHYIO CTaGH/b-
HOCTb HacTPoHKH. [Ipu OGBIYHOM >Ke MOpSAKe HACTPOHKH TeX HHCTDPY-
MEHTOB, O KOTOPHIX T'OBOPHJIOCH BbIlLE, MOBTOPHAsl HACTPOHKA MOTpe-
GyeTcsi yxKe yepe3 HecKOJbKO [HeH.

Heuto nogo6HOE YNpoOlleHHOH CEKLHOHHOH HAacTPOHKe HCIO/b3YIOT
¥ HalM HacTpoHuuKH. [lpeaABapuTe/]bHO B KaXK[AOM XOp€ OJHa CTpyHa
pe3ko 3aBbiluaeTcsi (nmepersirBaeTcsi) 6e3 TOUHOH ee HACTPOHKH. YBe-
JHUEHHe HATSIKEHHS BCeX CTPYH MPOUCXOAMT 6oJiee WJIH MeHee PaBHO-
MEepHO MO BCEMY /[HManasoHy, NOC/e 4ero MoAbeM OCTaJbHBIX CTPYH B
XOpax yxe He OyjleT Bb3biBaThb PE3KHX TNepepacrnpeieneHdit Hanps-
*KEHHH B ONMOPHBIX KOHCTPYKLHAX — YYFYHHOH W [ePEeBSIHHOH paMax H
CBSI3aHHOW C 3THM HeCTaGHJbHOCTH HACTPOHKH. B HEKOTOpPBHIX posAJfAX
B XOpax CpelHero U BePXHEero PericTpoB UMEIOTCH UeTBepPThle aJHKBOT-
Hble CTPYHbI, PE30OHHUPYIOLIHE HA KOJeGaHHsI CTPYH OCHOBHBIX XOPOB.
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HacTpoiiky aNMKBOTHBIX CTPYH CPEAHEro perucTpa BeAyT [locje Bbl-
'MOJIHCHUA OCHOBHOW HACTPOHKH, HACTpaWBasi MX Ha OKTaBy BbILIe.

B BepxHeMm peructpe a/jMKBOTHbIE CTPYyHbl HACTPaWBAIOT B YHHCOH
¢ ocHOBHBIM XOopoM. KoseGaHHsi aJIMKBOTHBIX CTPyH BO30yXJAalOT 3a-
IIANBIBAHHEM MEJHAaTOPOM.

2. Hactpoika s13bI4KOBbIX HHCTPYMEHTOB

Yacrora KoseGauuil f3bI4KA B HEKOTOPOH CTENEeHH 3aBHCHUT OT CHJbI
BO3/lyUIHOTO NMOTOKA, AeHCTBYIOLLETrO Ha A3bIUOK. B Tex npejenax, B KOTO-
pbIX H3MeHsIeTCsl AaBJIeHHE BO3/1yXa B MEXOBOH KaMepe HHCTPYMEHTA,
4acTOTH S3BIUKOB MOTYT H3MEHSTbCS 10 |2 LEeHTOB, TOYHOCTb XK€ Ha-
CTPOIKU, KOTOPOH AOCTUrAIOT KBAJU(HLLKPOBAHHEIE MACTEPA,— €AHHHLbI
ueHToB. [103TOMY fI3BIYKOBBIE HHCTPYMEHTHI HACTPaHBalOT NPH CTPOro
MOCTOSIHHOM [IaBJIEHAH BO34yXa, OJHM3KOM K HOPMa/JbHOMY CpeIHEMY
[aBJIeHHIO BO3/[yXa B MEXOBOH KamMepe HHCTPYMEHTa, COOTBETCTBYIOLIEMY
cpeAHell 'POMKOCTH 3BYyUaHHS.

MuHuMa/bHas pa3HHLUa B AaBJEHHH BO3AyXa Mo o6e CTOPOHbI A3bIY-
Ka, IpH KOTOPO# B HEM MOryT BO36yAHTbCS KosleGaHHsA, Tak Ha3biBaeMbli
nopor BO36YXK/AEHHS f3blUKa, paBeH B cpeaHeM 4— 95 MM BOA. CT.* N
YBEJIMUHBAETCS OT HU3KHX HOT K BHICOKHM [36].

MHHHMaAbHOCTD MOPOTOB BO36YK/AEHHA — OJHH H3 MOKas3aTelNied BHI-
COKHX 3BYKOBBIX KauecCTB sI3bIYKOBBIX HHCTPYMEHTOB. Pas/nyue noporos
BO3GYXKA€HHSI COCEJHHX TOHOB He JOJIXKHO ObHITh 3aMETHO Ha CJayX.

CJIHIIKOM BBLICOKOE JaBJeHHe BO3AYyXa Ha f3bIUCK MPHBOJHUT K CPbI-
By ero KoJe6aHui. B Xopouwux HHCTPYMEHTaX MOpor cpuiBa KosebaHHi
coctasasier 210—250 MM BOA. CT.

Hactpoiixa npH cpejHell BeJHuMHe JAaBJieHHs BO3/AyXa B Kamepe
NPUBOAKT K TOMY, YTO MpPH JOCTHXKEHHH NOPOrOBbIX 3HAYEHHH AaBJeHHH
yactoTa KosneGaHu# si3biuka GyJeT OTKJOHATHCA OT CPeJHero 3HauyeHHsi
Ha 1—1,5 T'u. O6ulan BenuurHa H3MeHeHWsl YaCTOThl f3blUuka MpH H3Me-
HEHHH [LaBJieHUS BO3jyXa OT nopora Bo30YyX/JeHHA A0 MOpora cpbiBa
KosieGaHUH — 1oKasaTteab CTaGHIbHOCTH CTPOS.

BbicoTHOEe nosioKeHHe 06JacTH TEMIEPHDPOBAHHA B SA3LIYKOBOM HH-
CTPyMEHTE HECKOJILKO HHOE, UeM B dopTenuaHo,— OOGbIYHO 3TO OKTaBa
mu' — mut.

D10 06DbACHSIETCS TeM, YTO OKTaBa Mu' — mu’ HaXO4MTCH TPaKTH-
UecKH MOCPEJHHe [Mana3oHa MeJOAHH SI3bIYKOBOTO HHCTPYMEHTa, B He#
XOpOUIO MPOCTYUIHBAIOTCS GHEHUSA B HACTPAWBAEMbiX KBHHTAX M KBapTax.
[TpHHUKIBEI TOCTPOEHHS MJAHOB HACTPOMKH TakHe XKe, KaK ONHUCaHHble
HamMu pasee Ajsi ¢OpTenHaHO.

O6luiee KOJMUECTBO HACTPOEK $I3bIYKOBOTO HHCTPYMEHTa MeHblle,
yeM y cpop'renuauo Pa3nnuaioT yepHOBYIO HACTPOHKY SISBIUKOB € TOUHO-
CTbIO MPHMEPHO '/2 TOAYTOHA, NPeLBaPHTENbHYIO HaCTPOHKY FOJOCOBBIX

* Mmmume'rp BOJASIHOTO CT0J163 (MM. BOA. CT.) — e[lHHuIla [AaBJIEHUs, NpHMeHAeMas
B TEXHHKE.
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MJIAHOK ¢ TOYHOCTBIO /12 — /1 TIOJYTOHA H OKOHYATEJbHYIO HACTPOHKY
FOJIOCOBBIX MJIAHOK yXK€ B KOpNyce HHCTPYMEHTa C TOUHOCTHIO ' /32 MOJY-
TOHA.

YcTaHaB/AMBAOT 4acTOTy f3bIUKA MEXaHHYECKOH WWIIHGOBKOH cilos
MeTaJJa B pas/iHMHbIX MecTax Mo JAJuHe si3biuka. B sio6om cayyae cHa-
THe ¢J0s MeTaana (Ha npegBapHTe]bHOH HacTpoMke — ot 20 10
200 Mkm™, Ha okoHuaTeabHoH — oT 10 g0 80 MKM) y cBOGOAHOIO KOHLA
A3blYKa MOBLIIAET 4aCTOTY €ro COOCTBEHHBIX KOJeOaHUH, a CHATHE CJ107
MeTasJa Yy 3aKPelVICHHOro KOHIla NoHHKaeT ee. Yacrora koaebaHui
Mo60H cucTeMbl NPONOPLHOHAJNBbHA KOPHIO KBAJPaTHOMY H3 OTHOLLEHHS
JKECTKOCTH CHCTeMbl K ee KoJebuoulefics Macce. [lo3ToMy npu mwau-
¢oBKe MeTaasa A3bIYKA 4acTOTa M3MEHSEeTC B 3aBHCHMOCTH OT TOrO
napamerpa, KOTOpbld OoJiblue HM3MEHHWJCA B pe3yabTaTe LaHHOH ore-
paLMH.

[Tpu mnudorke B M060M MecTe A3bBIUKA OJAHOBPEMEHHO MEHSIOTCA
H ero macca, H xectkocTb. OHAaKO CTeMeHb 3TOLO H3MEHEHHs pa3J/HYHa
B 3aBHCHMOCTH OT MecTa o6pabGoTku. O6GpaboTKa OCHOBAHHA A3bIUKA
YMEHbLIAeT OTHOLUEHHE KEeCTKOCTH K Macce, TaK KaK HU3MEeHseT »ecT-
KOCTb B GoJbllel crenenH, yem maccy. [lostromy npu takod obpaboTtke
yacTotTa KoJeGaHWH si3bluKa yMeHblIaeTcsl. AHaJOrH4YHO paccyxaaf,
JErko MOHATb, 4TO Hpu o6paloTKe BepilUUHbI S3blYKA YACTOTA €ro
COOCTBEHHbIX KOJeOaHUH yBeJHuHUBaeTcs.

HMHCTpyMeHT /1 HacTPOHKH fA3bIUKOB HeCJ0KeH. JTo wabepbl Kpyr-
JIOrO ceueHusl, HaaAduau (C MeJiKoiH GapXxaTHOR HAaceuKo# ), TOHKAs CTajlb-
Hasl MJaCTHHKa-NIOATOJOCHUK (HHOrAA Ha3biBaeMasi roJIOCHAKOM, CTPOH-
HHKOM), MOJAepPKHBAIOLLAST S3BIUOK NpPH ero o6paboTKe, KPIOUKH A4
MogbeMa BHYTPEHHHX $3biukoB. MHorma moryT noHanio6uTbcA Hako-
BaJ/lbHAl, MOJOTOK, MJAOCKOryOLbl, HOXK W HOXHHUbBI. Ha npeasapuTeb-
HOH HacTpOHKe, KOra CHHMAaeTcsl AOCTATOUHO TOJCTHIH Ca0# MeraJda,
npumeHsieTcsl aGpa3uBHBIH KPYr, MPUBOAMMBIN B ABHKEHHE HeGOJBLIHM
3JIeKTpO/IBHraTeseM ¢ HOMOUIbIO THOKoro Bana. B ¢abpHuHbIX yCa0BHAX
HACTPOHKY NPOM3BOAAT B CHellMajbHON 3araylleHHOH KaOHHe, KoTropast
o6opyLoBaHa BO3AYXOLYBKOH — YyCTPOHCTBOM AJSl CO3LaHUsI HeOOXOIH-
MOro Ieperniaga JaBJeHHH BO3ayxa mo o0e CTOPOHLI s3blUKa (3a cuer
paspexeHusi Bo3ayxa). CToJ Bo3AyXOAyBKH CHaGXKeH CIeluanbHblM [IPH-
crnocobJ/eHdeM [Jis1 3aXKMMa roJIOCOBOHA IJIaHKH. ¥CTAHOBHUB TOJIOCOBYI
MJIaHKY, ee CHauaJjla BO3Oy»KJAlOT LIHIKOM ¢ MOMOUIbIO MOAr0JOCHHKA.
[IpeaBaprTe/bHYIO HACTPOHKY NPOH3BOAAT B YHHCOH MO KOHTPOJIbHBIM
(3Ta/IOHHBIM) SI3bIUKAM.

[lpH noaxknaablBaHHH MOATOJOCHHKE MO BHYTPEHHHH $3bIUOK HAN0
CJe[UTh 33 TeM, YToObl SI3bIYOK He 3aKJUHUBAJCH H He aedopMUpoBaJcs.

Beicota 3ByuaHHs sA3bldKa HM3MEHSETCA B INpOLECcce ero MexaHH-
yeckol 06paboTKH, KOTOpas Co3/JaeT B Tese A3blYKa HanpsixkeHus. KIx pe-
JakcalHsl MPHBOAHT K [OCJAEAYIOLIEMY H3MEHEHHIO JKECTKOCTH B MecTe
KpernJeHus: si3bluka M, Kak CleJCTBHE, K H3MEHEHHIO BBICOTH 3BYKa. [Ipu
006paboTKe A3bIYOK HArpPeBaeTCHA, U B IIPOLECCE OCTbIBAHUA B HEM TakKXe
M3MEHSIOTCH HamNpsiKeHHe W BbICOTA 3ByKa. B pesysbrate siBJeHHH

* Mnkpomerp: | MM = 107 MM,
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pesakcallui 3BYK, H3/aBaeMblil 13b1YKOM, NOBbIILAETCS A0BOJbHO OBICTPO
10CJIe OKOHYAHHSA ero HACTPOHKH; AJisl PA3HBIX A3BIUKOB 3TO MOBbILIEHHE
pa3auyHo [36].

[Mpukaeiika Nalikd BbI3biBAeT NPOTHBOINOJOXKHOE H3MEHEHHE uacTo-
Thl — [IOHMXKEHHE 3BYKa. JTa onepalus B KAKOH-TO Mepe KOMIEHCHpYeT
3aBbIllleHHEe 3BYKa, BbI3bIBA€MOe pesakcauded MeXaHMUeCKHX Hanps-
Kenui. TouHylo HACTPOHKY MNPOBOAAT yxKe Mocje NPUKIEHKH JaWnKH.

Eciin HAacTpoHKY S3BIUKOB MNPOU3BOAAT MO CJYXY, TO TOJb3YIOTCs
KOHTPOJIEM 4acToThl GHeHHH, KoTopas /s HaCTPOEHHbIX HHTEPBAJIOB
Ta XKe, 4TO H AJas (HOPTENHAHO.

B HacTosiulee BpeMsi CYLLECTBYIOT ClelHaJ/bHble NMPHOOPLI, KOTOPbIE
CYLIECTBEHHO 06JIer4aioT Mpollecc NpeiBapHTENbHOM HACTPOHKH B Mpo-
M3BOJACTBEHHBIX YCJIOBUSIX. B 3TOM cilyuae 4acTOThl 13bIYKOB CPABHHBAIOT-
CA C 3TaJOHHBIMH Y4acTOTaMH, BbIPa0aTbiBA€MbIMH 3JIEKTPOHHBIM TeHe-
paTopoM, a KOHTPOJb CTENEeHH HACTPOHKH OCYUIECTBJAETCH BH3YyaJsbHO
MO0 KpPaHy 3JEeKTPOHHO-TyuyeBOH TPYOKH.

Ha BbICOTY TOHA $3bIUKOB BJIMSIIOT PE30HATOPbI M KOPNYC HHCTPY-
MEHTa, M03TOMY OKOHYaTe/bHas, YHCTOBAas HAacCTPOHKA MNPOH3BOAMTCS
TOJBKO B KOPIMYC€ TOTO HHCTPYMEHTa, B KOTOpPOM OYyAyT YCTaHOBJIEHBI
AaHHble pe3oHaTopsl. Heo6xoauMo 31ech NMPOBEPUTb COCTOSIHME W Ka-
YyeCTBO MNPHKJIEHKH JAaHKOBBIX KJAAaNaHOB Ha [JIaHKax, BJHAIOWHX HA
HacTpoHKY.

Ha TOuHOCTb HACTPOWKHM fA3bIUKA HA TrONIOCOBOW IJIAHKE BJIHAET Aaxe
JIOTHOCTb YCTAHOBKH IJIaHKH Ha Pe30HAaTOpe W HA/LeXKHOCTb MepMETH-
3alMH MJIaHKH 110 MepHMEeTPYy KaHH(OJbHO-BOCKOBOH MacTHKOH. [lpu
HerJVIOTHOH yCTaHOBKe H PasrepMeTH3allkH [JaHKa caMa HayuHaeT BUOPHU-
poBaTh BMeCTe C SI3bIUKOM, 1aBas GueHus B 3Byke. MHCTpyMeHT H 06o-
py/lOBaHHe, PHMEHseMble NMPH OKOHUATEJbHOH HACTpPOHKe, B MPHHLHKIE
He OTJMYAIOTCS OT HMHCTPYMEHTOB [Js1 TNpeABapuTe/bHOH HACTPOUKH,
HO MeTOJ HacCTPOHKH B GOJIBLIMHCTBE C/IyyaeB CJAYXOBOH, MO OHEHHAM,
KOTOPbI#l 110KAa MO3BOJSET JOCTHUb OOJIbLIEH TOYHOCTH.

TpyaHOCTBIO B HACTPOHKEe KBHHT W KBapT B KJABHIIHbIX H SI3bIYKO-
BblX MHCTPYMEHTAX SIBJSIETCA OMpeje/]eHHe HAalpaBJeHHA TeMMepaluu:
0/iHO GHeHWe B KBHHTE MOXET OblTb H B CTOPOHY CYXXEHHS W B CTOPOHY
pacluidpeHdsl HHTepBaJa. B KJIaBHIIHOM HHCTPYyMeHTE HampaBJ/eHue
TeMilepalHH YCTAHABJ/HBAIOT, COMOCTABJISIA HaNpaBJeHHe BpaLlleHHsi KO-
ya ¢ 4yacToTbi GHeHul. YCTaHOB/IEHHe HanpaBJ/eHHs TEMIEPallHi A3blYKa
MyTeM €ro nepecTpofiku — MeTOAOM NP0o6 H OLIHGOK — BPEAHO AJISi HETO,
TaK KaK MPHBOJHT K HEOOPaTHMOMY YME@HbILIEHHIO €0 MAacChl H KeCTKOCTH,
4TO, B CBOIO OYepedb, YXYALIAeT 3BYKOBbie KauecTBa si3bluka. [losro-
My 31eCb HHas MeETOAHKa OIlpeleseHdsl HanpabJeHHsi Temnepaunu
[36].

OcHoBaHHe I3bIUKa MJOTHO 32>KMMAaeTCsl KAKUM-IH060 MeTaJ IHdecKuM
peGpoM, NpH 3TOM MOBHILIIAETCA KECTKOCTb fA3bluKa, a ero coOCTBeHHas
yacTora yBeJuunBaercs. JlOMyCTHM, Mbl TPOBEPAEM HHXXHHH A3BIYOK
MHTEepBaJa, HalNpaBJeHHe TeMIIepalHH KOTOPOro [OJXKHBI ONpefeHTb.
[MpHkaTHE OCHOBAHHA MOBBLILIAET HACTOTY HHKHErO 3BYKa, M 3TO IOBbI-
meHdHe JAu60 yBeJHUHMBaeT uHcJ0 OGHEHHH B [JaHHOM HHTepBaJe, JHO0
yMeHblLIaeT. YBeJjuueHHe uucia OWeHMH TOBOPUT O TOM, UTO HUHTEpBaJ

5 = B.T.IloppeHKOB
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6bl71 HACTPOEH B 30HE CYKeHHs] HHTepBaJa, yMeHblIeHHe Yicaa GUeHud —
0 TOM, UTO HHTEepBaJ OblJl HACTPOCH B 30HE PAaCIIKPEHHS.

B MHOTOro/Iocbix HMHCTPyMEHTaXx {(COBpeMeHHblE aKKOpPAEOHb H Oas-
Hbl) 06/1aCTh TEMIIEPHPOBAHHS HACTPAUBAIOT MO KAKOK-JAMGO OQHOH Nape
A3LIUKOB HA CXKHUM H pPa3XUM Mexa. $I3blUukH Ha JPYrHX TOJ0COBBIX
M1aHKax 3aKpblBalOT MJACTHHKOH € MATKOH MpPOKAAAKOH (Hampumep,
Jaliko#) .

[Tnauxky 06/1aCTH TEMAEPUPOBAHHS, OCTABLIMECH OTKPHITHIMH, Ha3bi-
BalT CTpoeBLIMHU. [locse HACTPOHKH 00J1aCTH TEMIIEPHPOBAHUS HACTPAH-
BAOT BCE OCTaJibHble CTPOEBble MJAHKH, HAXOASUIHECH B TOM XKe psidy.
JanbHe#nid MOPAA0OK HACTPOHKH TIJAHOK MEJOJHH H aKKOMIAaHEMEeHTa
MoxeT GbiTh BHIOpaH ciedyoliui [37]:

A3bIYKH 6acOBOH 4acTH 60JblIOH OKTaBbl (OKTABHBIMH HHTEpBaiaMH
MO f3bl4KAM MEJOAHH, IPHHATHIM 33 CTPOEBLIE);

sI3blUKH 6acOBOi 4aCTH MaJoH OKTaBbl (OKTABHBIMH HHTEpBaJaMH
no sA3bluKaMm 0oJblIOH OKTaBbl Haca);

AI3bIUKH KOHTPOKTaBbl (OKTABHBIMH HHTEpBaJaMH 0 fA3bl4KaM 0o0Jb-
ol oKTaBbl Haca);

SI3bIUKH MEepBOH OKTaBbl aKKoMIaHeMeHTa (B YHHCOH C s3bi4KaMH
MEJIO/IHH ) ;

sI3bIYKH MaJIOH OKTaBbl aKKOMIaHeMeHTa (B OKTaBy C sI3blYKaMH Iep-
BOM OKTaBbl aKKOMMNAHEMEHTA);

SI3bIUKH HECTPOEBBIX IJIAHOK MEJNOJAHH (B YHHCOH C SI3bIUKAMH CTpOe-
BbIX IJIAHOK MEJOLHH).

B MHOroroJiocbix HHCTPYMEHTax TPeTbH H YeTBepThbie psAlbl FA3biY-
KOB HACTPAHBAaIOT B OKTABY U B PO3JIHB C Si3blYKaMH CTPOEBLIX IIAHOK,
BO3MOJKEH TaKXe H NATHIH psiJi A3bIYKOB, KOTOPbIH HAacTPaHBAIOT Ha
OKTaBYy BhIIIIE.

OnuiuBaHHe AI3BIYKOB B INpoLlecce HACTPOHKH TpebyeT BLICOKOH TILa-
TEJBbHOCTH W aKKypaTHOCTH. [1oCneliHOCTb MPUBOAUT K MHOTOKDATHOMY
CHATHIO CJIOS1 MeTaJja TO y OCHOBAHHSA, TO y BepUIHMHB. MHOrokparTHoe
MOANHAHBAHHE S3blYKA YXYAIIaeT ero CBOHCTBA: CHHKaercs cTabuib-
HOCTb YaCTOTH MPH W3MEHEHHH BO3YLIHOTC AaBJieHHs, MOHHKAETCH I10-
por cpbiBa KoJeGaHH#, YMEHbIIAeTCs IPOMKOCTb, yXyauaercss tem6p —
OH CTAHOBHTCH THYCaBbiM, HerJy6oKHM. EJHHCTBeHHOe yiyulleHHe —
TIOHHKEHHE Mopora Bo30yKAeHHs — He onpaBAblBaeTcsd Ha (poHe MPOYHX
HesKeJJaTeJIbHBIX M3MeHeHHH 3BYKOBLIX CBOWCTB.

BeiBaioT SI3bIUKH JPYroro poja — C/JAMIIKOM KeCTKHe. Hemocrartku
TaKHX A3bIYKOB: MOBBILIEHHBIH MOPOT BO30YXK/AeHHS, HeOOXOAHMOCTb
60./IbLUIOTO pacxoja BO34yXa, TPOMKHH, KPHKJHMBLIA TeMOp.

KauecTBO HACTPOAKH S3bIUKOBOTO HHCTPYMEHTA HEOOXOAHMMO I10CTO-
SIHHO KOHTpoJiHpoBaThb. KaK/Ablfi BHOBb HacTpauBaeMblil PAL FOJIOCOBBIX
IJIAHOK HYKHO NPOBEPSITE MO BO3MOKHO GOJbILIEMY UHCAY PaHee HACTpo-
eHHbIX psA0B HMHTepPBajaMH B YHHCOH H okraBy. Tpefyercsa o6s3a-
TeJlbHasi CBEpPKAa SI3bIYKOB Mesoauu, 6aca W akkomnaHeMmenTa. lleneco-
0o6pa3Ho MPOBEPHTH MOCJEA0BATENbHOCTE OJHOHMEHHBIX HHTEPBAJIOB H
0o6paTHTb BHHMaHHE Ha PaBHOMEDPHOCTb H3MEHEHHS] 4acTOTbl OGHEHH
B COCEIHHMX HHTepBasax. EciH HHCTPYMEHT HMeeT PO3JHB, TO ero Temb-
pajbHast OKpacka TakXe [0JKHA DABHOMEPHO H3MEHAThCH OT TOHA
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