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. NCTOPUNYHECKOE BBEAEHWE
B MY3bIKAJIbHYHKO AKYCTUKY

C sABNMEHMAMM aKyCTUKM CTankuBaeTCsa KaxAabll. Bcnywaemca B OK-
pyXawlwmnii Hac Mup. Mbl HauyMHaeM BAPYT CAbIWATb 3BYKM, Ha KOTOpble
TOMbKO 4YTO He obpalianu HUKaKoro BHMMaHWA. TWKaKT 4acbl, 3BYYMUT
rge-tTo Mysblka, CBUCTUT BeTep, WebeuyeT BAanM NTuUYKa. TPYLHO Takxe
Ha3BaTb 06/1aCTb TEXHWKW, KOTOPasA He CTa/lkuBanacb 6bl C aKyCTUYECKM-
MW BOMPOCaMW: U3rOTOBUTENN MY3blKaNbHbIX WHCTPYMEHTOB MLLYT CMOCO-
Obl  yAyylweHUs akyCTMYeCKUX CBOIWCTB CBOeW MPOAYKLUMU, CTPOMTENM
3aHATHl NOMCKAMW YMEHbLUEHUA ObITOBbIX W MPOU3BOACTBEHHbLIX LUYMOB,
aKyCTUYecKue MeTOAbl NCCef0BaHNA NMO3BONAIOT 6e3 paspyLlleHnsa getanm
YCTAHOBUTb €e KayecTBO, C/IOXKHbIA CTeHA B CYMTAHHble MUHYTbl AacT
NOMIHYI0 CNpaBKy 0 paboTe feTaneil B Buratene aBToMobuna n TaHka —
M 3TU BaXKHble CBefeHWA OyAyT MOJiyyeHbl TOMbKO HAa OCHOBe aHanusa
3BYKOBbIX KONebaHWiA.

3BYK — 3TO pacnpocTpaHfAwumecs B ynpyrux cpegax (rasax, Xwg-
KOCTAX W TBEPAbIX Teflax) MexaHu4eckue KonebaHus. YueHue O 3BYKE,
Nno KnacCu4yecKoMy OMPefeNneHnto, n ecTb akycTuka. o aHanoruu, akyc-
TUKa My3blKalbHbIX WHCTPYMEHTOB, WM MYy3blKa/ibHas aKyCTUKa — y4e-
HME O My3blKaJlbHOM 3BYKE.

B npupofe cyuiecTByeT MHOXECTBO MPOLLECCOB, COMPOBOX/AarOLMXCA
Kone6aHNAMN, OCHOBHblE 3aKOHbI KOTOPbIX BO BCeX C/y4asaX OfWUHAKOBbI.
UeM >ke 0TNYAIOTCS OT OCTaNlbHbIX 3BYKOBbIe KONebaHMs, nopoxaawmoLme
3BYKM My3blkn? Kak ¥ noyemy npoucxoaaT KonebaHus, CnocobHble OT-
paxaTb [AeACTBUTENbHOCTb B 3BYKOBbIX XYAOXECTBEHHbIX 06pasax, TO
ecTb 6bITb My3blKOW? OTBeTbl Ha 3TM BOMPOCHI JaeT My3blKanbHas aKyc-
THKa.

CyulecTByeT HeCKO/bKO OMpeAeneHuidi 3Toro npefMeTa, MOMUMO YXe
yNnoMUHaBLLIEroca. B coOOTBETCTBUM C OAHUM U3 HUX, My3blKanbHasd akKyc-
TWKa — Hayka, u3yuvarwolas npupoay My3blKafibHbIX 3BYKOB W CO3BY4MH,
a TakXe My3blKanbHble CUCTEMbl U CTpou. Ho 6osee MOAHbIM, Ha Hall
B3rNaf, ABNAETCA TaKoe ONpefefieHve: My3blKanbHasa akyCcTuKa — Hayka
06 06pa3oBaHNK, PacnpoCTPaAHEHUN W BOCMPUATUMN 3BYKOB MY3blKW. 34eChb
B NOMHON Mepe 0603HayYeH Kpyr BOMPOCOB MpefjMeTa, YKa3aHbl ero 0CHOB-
Hble acnekTbl. BaXHoe oT/iM4YMe 3TOr0 onpegeneHns oT Npeabigywmx coc-
TOWT B TOM, YTO, COr/1IaCHO NepPBOMY, B MYy3blKa/lbHOW aKyCTUKe U3y4yalTcs
TO/IbKO MY3blKa/ibHble 3BYKW, COrMNacHO BTOPOMY — BOOOGLLE 3BYKW, KOTO-
pble MOTyT ObITb KakK My3blKalbHbIMW, TaK W HEMY3blKajlbHbIMU, TO €CTb
WwymaMu. MI3BECTHO, YTO KOMMO3UTOPbLI LUMPOKO WCMOJb3YIOT B MY3blKaib-
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HbIX MPOW3BEAEHNAX pa3NnyHblie LWyMoBble 3h(eKTbl, KOTOpPble MOTYT CO-
34aBaTbCA W MY3bIKanbHbIMW WHCTPYMEHTamMu, MNO3TOMY WCK/OYaTb 3TK
3BYKW, NPUMeHsAeMble B MYy3blke, 6bl710 6bl HENpaBu/bHO, TemM 60/ee 4To
noyTn B NHOOGOM MY3blKaNbHOM 3BYKE WMeeTcs MNPUMECH LIyMa.

lMepBOHaYyanbHOe O03HAKOMMEHWE C My3blKanbHOW aKyCTUKOW Lene*
coobpa3Ho, Ha Hall B3rnaf, OCYWeEeCTBUTb B UCTOPMYECKOM Pa3BUTUU W
npocneanTb, Kak BO3HWKAMW, KaK pasBvBasnCb U NPULLAN K COBPEMEHHOMY
COCTOAHMWIO HallW 3HaHMA 3TOro npeAmeta. ocne Takoro UCTOPUYECKOTo
3KCKypCa M3N0XXMUM OCHOBHbIE NMOHATUS COBPEMEHHOI MY3bIKanbHON aKyc-
TUKW B TOM BUAE, B KAKOM OHW HY>XXHbl N060MY, KTO MMeeT LeNno € My3bl-
KanbHbIM WHCTPYMEHTOM M ero HacTpOWKoi. Pasnnuus BO B3rnsgax gpes-
HMX W COBPEMEHHbIX YYEHbIX MOMOrYT /yylle YACHWTb MpejMmer.

VCTOKM aKyCTMKM MOXHO NpOCNeAuTb [0 ApeBHelwux BpemeH [1, 2,
3,4).

TOYHO yCTAaHOBMTb, KOrja NepBOObLITHbLIA 4YenoBek BMepBble 06paTwn
BHMMaHWE Ha TO, YTO 3BYKW NPUPOLbI MOTYT 6biTb MPUATHBIMU Ha CAyX,
y>Xe HEBO3MOXHO, HO TO, YTO 3TO HabiloLeHNe ObINO OCHOBOI ANA co3ja-
HWS MY3blKanbHOr0 WCKYCCTBA, MOXHO YTBepXfAaTb C ONpefeneHHOCTbIO.
WNHaye yenosek He Hauyan 6bl M306peTaTb My3blKalbHble WHCTPYMEHTbI.
N MOXHO Takxe yTBepXpaTb, 4TO CO3faBai OH CBOW MYy3blKanbHble
WHCTPYMEHTbI 32 MHOrO ThICAY JIeT [0 TOro, Kak CTan WHTepecoBaTbCH
W u3yyaTb NpPUPOAY My3blKalbHbIX 3BYKOB. [lpeBHME My3blKa/bHble
WHCTPYMEHTbI HAMHOIO CTaplle, Yem nepsble JOlWeAWINe 4O HAC CBELEHMNSA
06 aKycTuKe.

Mo-Bugumomy, Hambonee fpeBHWE My3blKalbHble UHCTPYMEHTbl — Ay-
XO0Bble.

Pa3nnyHble CBUCTYNbKUM W AYAKM W3 POrOB >KMBOTHbIX W PakOBUH
HaxofAT B packonkax naneonnta — [peBHeKaMeHHOro Beka. Bpems BO3-
HUKHOBEHWUA fpeBHe (neidTel M Tpy6bl-paKOBUHbLI  NPUOAN3UTENBHO
80 000 — 13 Q0O NeT A0 H. 3., (heiTbl C UTPOBLIMM OTBEPCTUAMU AYAKN —
5000 — 2000 net £O H. 3.

Monoxe CTPYHHble WHCTPYMeHTbl, Hanpumep, apda, W3BecTHas no
pUCYyHKam, HalijeHHbIM Npy apXeonormyecknx packonkax ApesHero Erun-
Ta. PUCyHKu apd, BblCEYEHHbIE Ha KAMHAX, 4aTUPYOTCA NATbIM Thicayene-
TMEM [0 Hallei 3pbl.

Mo3HaHMA [peBHUX B aKyCTUKe, ecnu CyAWTb MO AOLEAINM CBefe-
HUAM, ObIN YMO3PUTENbHBIMUA W B HEMANIOW CTENeHU UMenu MUCTUYECKU
xapakTep. Kutaiickuit tunocod Poxu, XWBLWIMWA Tpu ThicAYM NeT A0
Halwel 3pbl, PasmbiWAAA O CBA3N BbICOTbl 3BYKOB C 3/eMEHTaMu mnpu-
poabl: 3emneid, BOAOW, BO3AYXOM, OrHeM 1 BeTpoM. Kakyto CBfi3b yAanochb
YCTaHOBUTb KWTaNCKoOMy unocoy — mctopus 06 3TOM ymanyuBaer.

AKyCTMKa TaK WM MHaye JO/MKHA 6blna BO3HWKHYTb Ha OCHOBE ec-
TECTBEHHOr0 MHTepeca K My3blKe W K My3blKa/ibHbIM WHCTPYMEHTaM. Tou-
HO TaK >Xe, Kak NpuATHble ANA CAyXa 3BYKW Npupogbl nobyamnu yenoseka
co3jaBaTb MYy3blKanbHble WHCTPYMEHTbI, TaK W NPUATHbIE 3BYKWU WHCTPY-
MEHTOB BbI3BaNV CTPEM/IEHMe pa3rajaTb TaliHy My3biKalbHblX 3BYKOB.
Takum o6pa3om, NoABAEHWE aKyCTUKW CBA3aHO C NPUATHbIMU NS cnyxa
3BYyKaMu.

3apoxjarmuanca 4enoBeyeckas MbIC/b cTapanacb NMPOHWKHYTb B 3BY-



KOBblE fIBEHUSA OKpYy>Xalolleld NpupoLbl. YXe Ha 3ape pa3BUTMA Mblllne-
HUA 4YenoBeka NOSBUAUCL (PyHAAMeHTalbHble MAen B 061aCTU 3BYKOBbIX
ABMEHWA. [ipeBHUe rpekn OblAM 3HAKOMbI CO MHOTMMMW 3E€MEHTaMu
MYy3blKanbHO TEOopWW, COOTBETCTBYHOLWMMKU COBPEMEHHbIM MpeAcTaBne-
HusM. Hanpumep, UM 6blM U3BECTHbI AMATOHUYECKU U XpOMaTUYECKUi
MY3blKanbHbIA CTPOW.

B rny6okoi fpeBHOCTWM 6bl10 3aMeYeHO, 4TO MNpu ypape ABYX Ten
BO3HMKaeT 3BYK. 3BecTHO, uTO npumepHo B X—VI Bekax A0 H. 3. ApeB-
Herpeyeckue uaocodbl yXKe Obin y6exKaeHbl B TOM, YTO UCTOYHUK 3BYKa
Heo6X04MMO UCKaTb B ABMXXEHUMW 4acTUL, U3 KOTOPbIX COCTOAT coypaps-
eMble Tefla, 4YTO 3BYK fasiee pacnpocTpaHAeTcqd B pe3ynbTaTe Kakux-TO
HeonpejeneHHbIX ABVMKEHWI BO3fyXa W 3TO NOcnefjHee AaeT OlWYLUieHUe
CAblWaHna. Mbl BUAUM, YTO 3TU NpPeACcTaBNeHUS COBCeM BGAM3KU K UCTUHe
N He XBaTaeT WM TO/IbKO ACHOCTU U FNy6UHbI NPOHUKHOBEHUS B CYLWHOCTb
ABNEHWUI. ACHOCTb MOCTEMEHHO BHOCWUAWN TEOPEeTUKWN B TeYeHWe nocneayto-
WMX BEKOB. VI BeK [0 H. 3. OCTaB/AET 3aMeTHOe BAUAHWE Ha pa3BuTUe
MY3blKalbHON aKyCTUKW, N HanBONbLIMM YCMEXOM KNacCUYeCcKoin apeBHOC-
TW B 3TOI 061aCcTy CTaso OTKPbITUE CBA3M BbICOTbI TOHA W ANIMHbLI 3BYyYa-
wero tena (CTpyHbl, Tpy6bl). OTKPbITUE 3TO CBA3AHO C UMeHeM [Mudaropa
(okono 500 r. g0 H. 3.), OCHOBaBLWIEro CBOK WKony B HOXHON UTanun
(KpoToH). Ha Mudaropa cunbHoe BnevyaTneHne Npou3Beno HabnwaeHue
3a 3BYyYaHWEM [/IMHHBIX U KOPOTKUX CTPYH. OH 06HapyXun, 4to CTpyHa
n3faeT TOH Ha Lenyl OKTaBy Bbllle TOHA, M34aBaeMOro CTPYHOW, KoTopas
BABOe A/NMHHee. Ha rna3 6bi10 3aMeTHO, YTO ANMHHAA CTpyHa BUbpupyeTt
pexe, 4eM HaTAHYTaa C TOW XXe CMNON KOpoTKas CTpyHa. Ha 3aToM OCHO-
BaHUV MO3fHeiLlIne uccnefoBaTenn paccMaTpuBaloT OMbITbl CO CTPYHaMM
KakK 4oKa3aTenbCTBO TOro, 4to lMudarop oco3HaBan WAeK 3aBUCUMOCTU
3ByKa OT 4acToTbl BubBpaLuu.

CucTtemaTtmsauma QuU3nyYecKUxX 3HaHUI O NPUPOLEe 3anoXeHa TpyAamu
ApwnctoTtens. Ero TpyAbl — o6lIMpHaA 3HUUKNONeAWA 3HaHWIA, utor pa-
60T He TOMbLKO camoro ApucTtoTensi, Xuswero B 384—322 rr. Ao H. 3.,
HO W NNOAbl TPYAOB MHOIMX MOKONIEHUIA A0 HEro, CyMMMpOBaHuWe 4yenoBe-
UeCKMX 3HaHWi BO MHOrMX 06MacTaxX HaykM M mckycctBa. Cuctema 3Ha-
HWIA ApUCTOTeNs MoYTWU fBe ThiCAYM NeT Oblna PyHAAMEeHTOM Hayku. Ans
My3blKanbHOW aKyCTUKM 0co6blii MHTepec npefcTaBnsieT ApPUCTOTENEBO
y4eHune 0 ABVWKEHUU U My3bike. MpaBuUAbHbI MbICAIM O PacnpoCTpaHeHUm
3ByKa B BO3fyxe. Ecnn Bo BpemeHa Mudaropa 3Hanu, 4To 3BYK KakMM-TO
06pa3om cBfizaH C feiicTBMEM BO3jyxa, TO ApUCTOTeNb fenaeT B 3TOW
obnacTu war Brepes W yxe yTBepXjaeT, 4TO 3BYK co3gaeTca 6naropa-
ps BO/MHaM cxaTua. Bocnutatenb AnekcaHfipa MakefOHCKOro nbiTancs
OCHOBaTb (YM3MKY MY3blKajbHOr0 3ByKa Ha Hab/MIOAEHNN N 3KCMEPUMEHTE,
HO ApucTtoTeneBoii (M3MKe BCe Xe He XBaTano rNyo6uHbl 0606LLEHWIA.

MpumeuaTenbHas Bexa — WM306peTeHMe MOHOXOpPAa, KOTOPbIA BRep-
Bble YNOMWHAeTCs Y BEAMKOro reometpa EBkAuga, rpeka no HauMoHanb-
HOCTW, pacuBeT TBOpPYeCTBa KOTOporo otHocutca K 300-m rogam fo
H. 3. BO3MOXHO, 3TOT KpynHeWWWin Guank APeBHOCTU U He Obln U306-
peTtaTesieM MOHOXOpAa, a nMpoo6pa3 mocnefHero 6bi1 M3BecTeH yxe [Mu-
taropy. Ho TakoBa yx cyabba ApeBHMWX W306peTeHwnii, 4YTO MHOrMe u3

HWX He MMEKT [OCTOBEPHO YCTaHOB/IEHHbIX aBTOPOB. CUMTAlOT, 4TO BO
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BpeMeHa EBknmaa 6binn M3BECTHbI B 06LIMX YepTax 3aKOHbl pacnpocTpa-
HEHWS U OTpaXKeHWA 3BYKa.

MonbiTKa CO34aHUs BOMIHOBOW TeopuuM 3ByKa MO aHanormm c 3ako-
HOMEPHOCTAMMW pPacnpocTpaHeHUs BOJH Ha MOBEPXHOCTU BOfAbl Oblna npef-
npuHata B | BEKe A0 H. 3. 3HAMEHUTbLIM apXUTeKTOpoM u3 Puma MapKom
Butpysuycom. 3ameyaTefibHO B €ro TEOPUM TO, YTO OHA paccmatpusana
BO3AYX He ABWXKYLWMMCS BMeCTe C BOSIHON — aHalorMyHo TOMY, Kak
Wwenka Ha Bofe MOAHMMAeTCsa U OMYCKaeTCA MPU MPOXOXAEHWWU BOMIHbI OT
OGPOLUEHHOrO rAe-T0 PAAOM KaMHf: BOMHbI OT KaMHA pacxXxofdTcs, a Lwen-
Ka 3a HUMKU He cnepyeT. Kasanoch Obl, NpocToe HabnogeHne, HO NogobHan
aHanorus nNpUMeHUTeNbHO K BOMIHAM B BO3J4YXe HUKaK He yKfajblBanacb
B r0n0Bax COBpPeMeHHWKOB Butpysuyca. OHU OTpuLanu TOUKY 3peHMUs
ButpyBuyca, KOTOpOi, KcTaTu, npugepXmeanca cam ApUCTOTeNb Ha TOM
OCHOBaHWW, 4TO ecnu BO3AYX OCTaeTCA Ha MeCTe, He ABWXKETCA BMecTe
€O 3BYKOBOW BOJIHOM, TO KaK e Torfa 06bACHUTbL pacnpocTpaHeHue 3BY-
Ka B npocTpaHcTBe? [laxe LWeCTHafjUaTb-CeMHaALaTh CTONETWIA cnycTa B
3TOM BOMpoce y ()M3MKOB Oblna nyTaHuua.

Ho npocnegyem panbwe. Mapk ®abuit KeuHtunmaH (30—96 r. H. 3.)
[J0Ka3an Haauume pe3oHaHca CTPYHbl, UCMONb30BaB A4 3TON Lenu cono-
MWHKY. Y AUBUTENbHaA WMpoTa UHTepecoB ApeBHUX! KBuHTWAMaAH chenan
OTKpPbITME OJHOFO M3 (hyHAAMEHTaNbHbIX ABMEHUIA B My3blKanbHON akKyc-
TUKe, He Byayynm (U3MKOM,— OH, KaK W3BECTHO, 6bln opaTopom!

CesepuHyc betuyc (480—525 r. H. 3.) Hanucan nATb KHUI NO My-
3blke, B KOTOPbIX OOGCTOATENbHO W3M0XUN MYy3blKanbHO-TEOpPeTMYecKue
yueHus Toro BpemeHu. Hapsagy ¢ «pobnemamu» ApUCTOTENS 3TU KHUTU
ABNAOTCA OLHUM W3 OCHOBHbIX WCTOYHWKOB CBEeAEHMIA N0 My3blKanbHOM
aKyCcTuKe fpeBHuX. [MpuBefeM HeKOTOpble BbIAEPXKN U3 KHUT BeTuyca,
KOTOpble 3aMeyaTefibHbl TeM, 4YTO BrAAAbl, W3N0XEHHble B HUX, 61U3KK
K COBPEMEHHbIM BO33peHUAM: «Ecnu 6bl BCe BELUWM HaxOAWIUCHL B COCTOA-
HUWM NOKOSA, TO HW OAUH 3BYK He KOCHYNCS 6bl Hawero cnyxa. Tak 6b110
6bl ¥ NpW NpOCAYLUMBAHUW NHO60OT0 ABMXEHWUSA, NPU KOTOPOM BeLLU He MOT-
in 6bl MPOM3BOAMTL MeXAy coboi yaapa. Takum obpasom, Ans BO3SHUKHO-
BeHWs 3ByKa Heo6xogum ypap. BO3HWKHOBEHUWIO yjAapa, 0f4HaKo, Mo Heob6-
XOAUMOCTW AO/DKHO MNpeflecTBOBaTb [BUMXXEHUE.

WTak, ecnm [o/KeH BO3HUKHYTb 3BYK, TO [O/MKHO ObiTb Hanuuo u
ABvKeHue. Kaxpgoe f[BUXeHME COAepXWUT B cebe Kak MOMEHT CKOpPOCTW,
TakK M MOMEHT MeANeHHOCTH.

Ecnn pgBveHue npu ypape Mef/eHHoe, To BO36yxgaeTca 06onee
HWU3KMIA TOH, M6O NOAO6GHO TOMY KakK MeAneHHOe ABUXEHWEe 61uXe K co-
CTOSIHMIO MOKOA, TaK U HU3KUIA TOH BAMXKe K MonyaHuio. BbicTpoe gBuxe-
HVEe NPUBOAUT K BbICOKOMY 3BYy4YaHMIO. Kpome TOro, HU3KWIA TOH, MNOBbI-
Wwanch, fOCTUraeT CepefuHbl, a BbICOKMI TOH AOCTUTaeT ee, MOHWXKAACH.
Bcsi COBOKYMHOCTb 4YacTell COoeAuMHAeTCA B M3BECTHOW mponopuun. Mpo-
nopuMmn Xe NO3HalTCA, rNaBHbIM 06pa3om, B yucnax. B 3aBucumoctn ot
MHOFOKpPaTHbIX WM noApasfeneHHbIX NPONOpuuiA cabliwaTtcs NmM6o co-
3BYYHble, NM60 HECO3BYUYHble TOHbl. CO3BYUHbIE TOHbI — 3TO Takue TOHbI,
KOTOpble, B3ATblE OAHOBPEMEHHO, CO3Jal0T MPUATHOE U CAMTHOE 3BYYaHue.
Heco3By4Hble TOHbl — 3TO TaKue TOHbl, KOTOpPble, B3ATble O4HOBPEMEHHO,
He CO03[al0T MPUATHOIO W CAUTHOMO 3BY4YaHUsA».



B faHHOM OTpbIBKE BWMAHbI, MO KpaliHeid Mepe, 4eTbipe OCHOBOMOAa-
ratowmnx NOHATUS MY3blKanbHOW akyCcTukW. [MepBoe — Ans TOro, 4To6bI
BO3HUWK 3BYK, [JO/KHO ObITb IBUXXEHWE; BTOPOE — Yem BbiCTpee [iBUXEHMe™
npu ygape, Tem Bbille TOH, U HAao60pOT; TpeTbe — KaX[joe 3By4yaHue —
TOH — COCTOMUT W3 OTAENbHbIX 4YacTeil, TO ecTb, NO CYLECTBY, peyb UAeT
0 C/IOXHOM XapaKTepe 3BYKa; W YeTBEPTOE — TOHbl 6bIBAIOT CO3BYYHbIE U
Heco3ByYHble, co3falolne NpPUATHOE, CIMTHOE 3BYYaHWe WM HENPUATHOE,
HecnMTHOe 3BydaHue. locnefHee NOMOXeHWe — TaK Kak OHO [aHO B Lu-
Tate W3 KHWr beTuyca, coBnagaeT Mo4vTW [OCMOBHO C OMpejeneHueM
KOHCOHaHCa W AWCCOHaHCa, NPUHATbIM B COBPEMEHHbLIX KHWUrax no My3bl-
KanbHOW aKycTuke.

MepewarHem fanee cpasy uepe3 ThiCAYY JIET, MOCKONbKY MUCTOPUA
MYy3blKafbHOW aKyCTWUKW 3a 3TOT Mepuoj He Gblna 6orata APKUMU OTKPbI-
TUAMMW, BO BCAKOM Cnyyae YAWBUTENbHble W UHTEPECHbIE CO6LITUA MpouC-
x0gAT B XVI ctonetun. HauymHaa ¢ kKoHua XVI Beka B LEHTpe BHMMAHUA
uccnegosarenein ctosna npo6nema ycTaHOBAEHWUSA CBA3WM MEXAY BbICOTOM
TOHa ¥ umcnom KonebaHuin Tena. Ceiyac yxe HeBO3MOXHO YCTaHOBUTb
TOYHO, CKO/MbKO YYEHbIX 3aHUMManocb 3TOM Npo6nemMoil M Kakum nyTem
NpULLNO K ee pelleHnto. M3gecTHOo, 4To B 1585 rogy utanbsaHey [XXoBaHHU
BeHepeTTa ony6nmMkoBan B TypuHe TpakTaT O My3blKanbHbIX UHTEpBanax,
B KOTOPOM OH YTBEpPXJaeT, 4TO B OAHMX W TeX >Xe WHTepBanax, C 0fu-
HaKOBbIM OTHOLLEHMEM BbICOT 3BYKOB OyAyT paBHbl U OTHOLEHUA 4acToT
K0NebaTenbHOro ABVKEHUS Ten, MPOM3BOAALLMX 3TU 3BYKWU. HekoTopble
CBOM pacyeTbl K 0Ka3aTenbCTBY CBA3MN MeXAY BbICOTON 3BYKa M YacTOTOM
KonebaHuii nybnukyet B 1618 rogy ¢paHuy3 Wcaak BukmaH.

Ho OTKpbITMe 3TOW CBA3M O6LIYHO NPUMUCHIBAKOT ABYM APYIMM Yyue-
HbIM: (ppaHLy3CKOMY MOHaxy MapeHy MepceHHy (1588— 1648) u.senu-
komy [anuneo Tanuneto (1564— 1642). MepceHH 6onee rny6oko, 4em
BeHefeTTa 1 BukmaH, uccnefosan KonebaHus CTPyH, W NPOBefEeHHble UM
3KCMepuMeHTaNbHble UCCefjoBaHNA NO3BOMWUAN eMy CAefaTb BblBOf, YTO
npy paBHO3HAYHbLIX YCNOBUAX 4YacToTa KosnebaHWa CTPyH o06paTHO npo-
NnopuuoHanbHa AAUHe CTPYHbl M NPAMO NPOMOpUMOHaNbHa KBagpaTHOMY
KOPHIO M3 nolagn MNOonepevyHoro cevyeHns CTpyHbl. Ou4eBUAHO, B 3TO
BpPeMSA POAMCA OMbIT MO YCTAHOB/EHWUIO CBA3M BbICOTbl KonebaHWii ¢ vac-
TOTON Npy nomowy 3y6uyaTtoro Koneca, KOTOpoe Npu CBOEM BpalleHUM 3a-
[leBano 3a KycOK KapToHa; Mpu 3TOM 4acToTa W BbiCOTa 3BYKa yBe/nyuBa-
NINCb, €Cnn BblGMpanocb Koneco ¢ 60MbWKWM Yucnom 3y6beB (Mpu OAMN-
HaKoBOW CKOPOCTW BpalieHMs Konec). ITOT ONbIT HEpPefKo CTaBUTCA U B
Hawm JHu.

Xota [anuneit, no-BMAMMOMY, U He 6bll MepBOOTKPbLIBATENIEM CBA3U
BbICOTbl TOHa M 4acTOTbl KONebaHWii, Kak, BNPOYeM, YTBEPXKAAT HEKOTO-
pble NMTepaTypHble UCTOYHWKMW, OH BCE XK€ BHEC CYLLeCTBEHHbI BKnajg B
nposcHeHWe 3Toii npo6nembl. [anuneid 6GnecTslwe Bbipasua  MHOrMe®
(hyHAaMeHTanbHble MAen My3blKalbHOW aKyCTWKWM, 4TO AaeT MOBOJ CYu-
TaTb ero OAHMM W3 OCHOBaTeseli COBPEMEHHON aKyCTUKW.

B cBOoMX 3HaMeHUTbIX «becefax M MaTeMaTUUYeCKUX [OKa3aTeNbCTBax,
Kacarmlmnxca ABYX HOBbIX OTpacfieii HayKu, OTHOCALMXCA K MeXaHuKe K
MeCTHOMY ABUWXEHWI0» — FNaBHOM Tpyde [anunes, Bbiwegwem B Jleiige-
He B 1638 rogy v cofepxallemM B CUCTEMaTUYECKOM BUAE W3N0XEeHUe
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BCEro CAenaHHOro MM B MexaHuke, [anuneii paccyxpgaet o Bubpayun
Ten.

HauynHaa Cc pacCMOTpPeHMA [ABWXEHUA MasiTHUKa, aBTOpP MNepexoauT
3aTeEM K pPacCMOTPEHMI0 Pa3HOO06pa3HbIX aKyCTUYecKWUX sBfneHuii. Masat-
HVK He IBNISETCA MCTOYHMKOM 3BYKOBbIX KO/ME6aHWI HU ANA KaKOro My3bl-
KaflbHOTO WHCTPYMEHTa, HO Ha €ero npumepe OTKPbIIO MHOr0 3aKOHOB
aKyCcTuMKW. Fanuneid Hawen, 4To NepuoAbl KonebaHWii MasTHUKOB pPaBHOM
L/IMHBI OAUHAKOBBI, flaXe ecn OAUH MasTHUK — CBUHLOBLINA, a gpyroin —
NPOG6KOBLIM LWapbl, YTO YacToTa KofebaHWit MasTHUKA 3aBUCUT OT A/IMHbI
rnojBeca M 4to nepuop KonebaHMa MasTHMKA He 3aBUCUT OT aMNaUTYAbl
KonebaHus, Kakoi 6bl 60ONbLWIOIA OHAa HM 6Gbina. W Benukue owunbatoTcs.
MocnegHee yTBepXxAeHune [anunes — HenpaBWAbHO: Npu  60OAbLWIKX
aMnanTygax KonebaHuii MasiTHMKa M 6OMbLUMHCTBA APYrMX UCTOUYHWUKOB
BMGpaunii nepuofd KonebaHWin N3MEHAETCA, XOTA M He3HauynTenbHo. Jaxe
TaKoW 3TafloH 4acToTbl, KaK KaMepTOH, KakK 6bll0 yCTaHOBNEHO MHOrO fieT
nocne lanunes, npu 60NbWMX amMnNAUTyhax B Hayane KonebaHua umeeT
HECKO/IbKO 60/bLIYH 4acTOTy MO CPaBHEHWUKD C 4acTOTOW B KOHLe Kone-
6aHWin, Korga amnanTyabl Manbl (XOTS Ha CAYX Mbl 3TOF0 M He 3aMeYaem).
Oanee Manunein onucbiBaeT ABa WHTEPECHbIX OMbITa, KOTOPbIE MO3BOANAN
€My YyCTaHOBUTb (PU3NYECKUIA CMbICA CBA3W BbICOTbI 3BYKa Konebntouielica
CTPYHbI 1 ee YacToTbl. OH BbICKa3blBaeT CYX/AEHME, YTO CMbIC/T 3TOW CBA3N
onpegensetrcs 4ucnom kKonebaHwii B efMHMLY BpeMeHW. B nepsom onbiTe
CTEKNAHHbLIN 60Kan 6bin YKpenneH Ha fHE BMECTUTENbHOro cocyja C BO-
foii. Ecnm 60kan notuMpany no Kpaw nanblem, TO OH HauyuHan u3fgaBaTb
3BYK, a N0 MOBEPXHOCTW BOAbl B 60NbWOM cocyae npoberann BoOnHbl. [a-
nunel nHorga 3amMedasn, 4to 60Kas MOr M3gaBaTh 3BYK Ha OKTaBY Bbille W,
4yTO BaXKHO, psi6b Ha BOAEe B 3TOM C/y4vae CTaHOBMAacb 6osee 4acTol,
a [NMHa BOMHbI BABOE MEHbLUENA.

Bo BTOpOoM onbiTe 3BYK M3fjaBana MefHas nnacTuHkKa, KoTopyto [ a-
NUNeiR YNCTUN OT PXAaBUMHbI XeNnesHbiM pe3uomM. CKobeHne CONPoOBOXAa-
I0Cb 3BOHKMM 3BYKOM, W Ha MNAacTUHKE MOXHO ObiNn0o 3aMeTuUTb pAaj
napannefibHbIX TOHKMX 4YepTOYeK OT pe3ua, PacnofiOKEHHbIX Ha OLHOM
paccTosHUM Apyr oT gpyra. W TOYHO TaK e, Kak 1 B OMbITe CO 3By4alium
60KanoM, Npy MOBbILEHUN BbICOTbI 3BYKa, YTO AOCTUranocChb yBeInYeHUem
CKOPOCTU CKOGMEHMA pe3LoM, pacCTOsIHWE MeXAY napaniesbHbIMU pucKa-
MW Ha NAacTUHKE YMEHbLUanoch.

[anee Tanuneli onucbiBaeT CAeNaHHOe MM B OMblTax HabnwOAeHUE,
YTO 3BYK MAACTUHKM MOF 3aCTaBUTb 3By4aTb CTPYHbl €ro CnuHeTa. JTOT
3(eKT BbI3bIBAETCA NABAEHMEM, KOTOpPOE Mbl Ceilvyac Ha3blBaeM pe3o-
HaHcOM. CTaHOBMUTCA OYeBMAHbIM, 4YTO anunein SICHO MOHWMMan pPofib pac-
NPOCTPaHAOWMXCA B BO3AYyXe KOMeb6aHMIn OJHOTO0 MCTOYHMKA, Bbl3biBakO-
WMX COKosiebaHMa Apyroro NCToyHmka (B JaHHOM KOHKPETHOM clyyae —
PaBHOTOHHOM CTPYyHbl cnuHeTa). HabnwpgatenbHbll [anuneid 3ameTun
TakXe, YTO ecin CTPYHbl, Pe30HMpYIOLMe Ha 3BYK MeAHbIX MNAACTUHOK,
B0O30Y>XX/AaeMbIX Xefe3HbIM pe3LoM, COCTaBAAT MeXAy CO60A KBUHTY, TO
cpefHue paccTofAHUA MeXAy PpuCcKaMyM Ha MaacTUHKaX OTHOCATCA Kak
2 K 3. Takummn onbiTamm OH MOT YCTaHOBWTb OTHOLLUEHMA YacTOT B MY3bl-
KanbHbIX MHTepBanax. [anunei NbiTanca BbISCHUTb, NOYEMY MY3blKafb-
Hble WHTEepBasibl C MPOCTbIMWU OTHOWeHuAMK: 1:1, 1:2, 2:3 M HeKoTopble
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Lpyrue — KaxyTcs Ha Cayx MPUATHbIMKW (KOHCOHaHCamMu, CKaXem Mbl
Tenepb), a My3blKalbHble WHTEPBa/bl C OTHOWEHUAMU 6ONbLWINX LEbIX
yucen, Hanpumep 15:16,— HenpuATHbIMU (TO eCTb JMUCCOHaHCaMW).

Takum o6pasom, [anuneit B «becegax», Ha3blBAEMbIX WM CamMuM
CBOWMM LIefleBPOM, paccMaTpuBaeT BCe OCHOBHble (yHAaMeHTalbHble
BOMPOCHI, CTOABLUME B LEHTPE BHUMAHUSA B 0611aCTN My3blKanbHOW aKycTu-
kn B XVII Beke: nofiyyeHune 3ByKa C MOMOLLbI KONebaHWiA, CBA3b BbICOTbI
TOHA ¥ YacTOoTbl KonebaHWii, pacnpocTpaHeHWe 3ByKa B BO3AyXe, fBNeHUe
pe3oHaHca, My3blKanbHble WHTEpPBanbl, KonebaHUA CTPYHbl (IKCNepuMeH-
TaNbHOE MW3y4YyeHWe) W 3aBUCMMOCTb 4acTOTbl CTPYHbl OT ee reomeTpu-
YeCKMUX M (M3NYECKMX NnapaMeTpos. %

HaunHaa c XVII Beka pasBuBaeTca W TeopeTuyeckasa, MaTemaTu-
yeckas 6a3a My3blKanbHOW aKycTMKW. [nf onucaHus Kone6aHWii BCeBO3-
MOXHbIX BCTPEYAKLLUXCA B MY3blKanbHbIX MHCTPYMEHTaX UCTOYHUKOB He-
06X04UM 6bln MaTeMaTWYeCKUin anmapat. A Ans MOCNELHEr0 HYXXEH Obln
OCHOBOMNONarawwWwmii 3aK0H, KOTOPbIA packpbiBan 6bl 3aBUCUMOCTb MEXAY
aeopmaumein TBepAoro Tena W CWOW, co3gatollein aTy fecopmaumio
3Ty npobnemy pewwnn B 1660 rogy v npefcTaBui HayyHOMY MUpPY B
*1675 rogy B BMAe aHarpammsbl ceiiinosssttuv Po6epT yK. 3HaMeHWTbIl
3aKOH lyKa, KOTOpbIA NO-NaTbiHW M3 GYKB aHarpaMMbl BblpaXkaeTcs Tak:
«tit tensio sic vis» (KakoBO HamnpsbkeHue, TakoBa W fedopmayus),
ABNAETCA OCHOBaHWEM ANA YYeHWA O 3BYKe W A8 Teopuum Ynpyroctu,
KoTOpas, COBCTBEHHO, NIEXMUT B OCHOBE TEOpWMM KonebaTeNbHOro [ABWU-
XeHusa Ten. OfHOro 3Toro 3akoHa 6bi10 6bl JOCTATOYHO, 4TOObI TyK
BOLUEN B MCTOPUIO. Ero MOXHO MO npaBy cuuTaTb u3obpeTtaTenem wuaeun
aKyCTUYeCKOW [MArHOCTUKMN Pas3fiMyHbIX MeXaHW3MOB, B TOM uucne n Mmy-
3bIKaNbHbIX WHCTPYMEHTOB, MO TEM 3BYKaM, KOTOPble OHW W3JaloT, Auar-
HOCTUKM COCTOSIHWA Yesl0BEYECKOro OpraHuMsMa Mo Wwymam BHYTPEHHUX
OpraHoB.

MonbITKN 06BACHEHUA pPacnpoCcTpaHeHUs 3BYKOBbIX BOJH B BO3AY-
Xe MO0 aHanorum c pacnpocTpaHeHWeMm psabu WM BOMH Ha BOAE Oblnu
cfenaHsl euie B | Beke f0 H. 3. MMonNbITKa e co3faTb MaTeMaTUYecKyto
TEOPUIO BOJIHOBOIO fiBMXXeHMA 6bina Bhnepsble caenaHa Mcaakom HblOTO-
HoMm (1642—1727) B ero Tpyae «MaTemMaTUUYeCKMe Hayana HaTypasibHOW
tunocotmn» (1687), mokasaBWeEM, HACKO/MbKO MOLWHbIM CPeACTBOM UC-
cnefoBaHna (MU3NYECKUX NPOLECCOB MOXET OblTb MaTeMaTuKa.

Teopus BOMHOBOrO [ABWMXeHUs pa3paboTaHa B BOCbMOM pasjene
BTOPO KHWUIM «Hayan». HbIOTOH yTBepXAaeT, 4YTO pacnpocTpaHeHue
3BYKa eCTb He YTO WHOe, KakK TONYKM BO3fyXa, BO3HUKaKOLWWe B pe3yfib-
TaTe BO3AeNCTBMSA BMOPMPYIOLLErO Tena Ha HemocpeAcTBEHHO MPUMbIKato-
WKne K HeMy y4acTKM OKpyXatouieli cpefbl (Bo3fyxa). OTW TOAYKM UK
UMMYNbCbl MEpPejaKTca COCeAHUM yuyacTkaMm cpefdbl U T. 4. VIHTepecHbIMU
ABNAOTCA NPeAnonoXeHns HbIOTOHA 0 XapaKTepe ABUMXEHUSA OTAeNbHbIX
yacTul, cpedbl (NPenonoXeHUs, KOTOPble OH He MOr MPOBEPUTL IKCNepu-
MEHTaNbHO): MpY NPOXOXKAEHUN WMMNY/bCa YaCTUYKW Cpefdbl HauyMHaKT
[BUTaTbCA B MPOCTOM FapMOHMYECKOM [BUXEHUWN, NHAYe roBOpPSA, N0 3aKO0-
Ham Kone6aHWsa MasaTHUKa; eCcnn TakKoe [BVWXKEHWe chnpaBefanuBo ANA
O4HOV 4YacTuLbl cpefbl, TO OHO AO/HKHO 6bITb CMpPaBefaMBO W ANA NGO
Apyroii. HblOTOH TeopeTMyecku pacCUMTbIBAET CKOPOCTb [BUXEHUA 3BY-
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KOBOI BOMIHbI ¥ NPUXOAMUT K BbIBOLY, YTO CKOPOCTb 3BYKa paBHa KBajpaT-
HOMY KOPHIO M3 OTHOLUEHUS BENUYUHbI aTMOC(EPHOro AaBfeHUs K MNoT-
HOCTW BO34yxa. OTO NepBoe TEOPeTUYECKOe OnpejeNieHne CKOpOCTU 3BYyKa
6bIN0 He COBCEM TOYHbIM, U B AanbHeliwem noTpeboBanacb ero KOppekTu-
poBKa. HbIOTOH Aan TakXe MepBblii pacyeT ANWHbI BOMHbI 3ByKa U pac-
cynTan AAWHY BOMHbI 3BYKa, M3[aBaeMOro OTKPbITOW TPyboii: AnnHa 3BY-
KOBOI/ BOMHbI paBHa Y[BOEHHON [/MHE OTKPbLITON TpPyObl.

N xoTa HbIOTOH yXe B CBOMX TEOPETUYECKMX pacyeTax paccmaTpu-
Ban BO3J4YyX KakK MPOBOAHMK 3BYKOBbIX BOJSIH, INWb He3ajonro Ao 3Toro
6b1710 MONYYEHO IKCMEPUMEHTaNbHOE [0OKA3aTeNbCTBO TOMY, 4YTO 6e3 BO3-
Jyxa HeBO3MOXHO pacnpocTpaHeHue 3BYKOBbIX KonebaHWiA.

Haunbonee TwartesnbHble OMNbITbl B 3TOM HanpaBneHWW OblM OCYLLECTB-
NeHbl MPOHULATENbHBIM Y4YeHbIM CBOEro BpemeHu PobGepTom Boiinem
(1627— 1691), accMCTeHTOM Y KOTOporo B CBOe Bpems pabotan Tyk.
C nomolblo MHEBMATMYECKON MallMHbI, KOTOpas OTKayuMBana BO3JyX W3
CTEK/AHHOIO coCyAa C HaXOAMBLUMMCS B HeM 3BOHKOM, Boiinb yctaHoBWA
3aKOH YMeHbLUIEHNS WHTEHCMBHOCTW 3BYyKa MpWM pas3pexeHUMWM BO3gyXa
(1660). Ero akcnepMMeHTbl NPOAEMOHCTPUPOBANN OYEHb BaXKHYH CBA3b
MeXAY MCTOYHUKOM 3BYyKa U Cpejoii.

HakoHel, euie ofgHoli npo6nemoit 3aHumanuce B XVII Beke — akcne-
pYMeHTanbHbIM OMnpeAeneHneM CKOpocTu 3Byka. OCHOBHbIM METOAOM, KO-
TOpbIM MONb30BANNCh MCCAefoBaTeNnyn, 6bin MeTOA, MPeANoKEHHbIN ele
lanuneem, 3aknoyvallWMiica B W3MEPEHUU WHTEpBana BPEMEHU MeXAy
MOMEHTOM CBETOBOr0 BOCMPUATMSA B3pbIBa M MOMEHTOM MpUX0da 3BYyKa
B3pblBa K Habnwopgatento. MepceHH onpegensn 3To BpeMs MO 4ucny
y4apoB Nynbca, U CKOPOCTb 3BYyKa, UM onpejeneHHas, 6biia 3aBbllieHa —
450 m/cek.

Mbep [lacceHan (1592—1655), pa6oTas B [Mapuxe, onpejenun B
1635 rogy CKOpoCTb 3BYyKa B BO3JyXe AN PYXEWHOro BbiCTpena u Ans
BbICTpeNa MyLWKKN, KOTOPble OTAMYANNCh MeXAy COo00i BbICOTON: pPe3Kuid,
BbICOKWI 3BYK Y PYXbS W FNYyX0i, HU3KUIA — y NYWKW. Tak 6bl1 yCTaHOB-
NeH BaXKHbllA (hakKT He3aBMCUMOCTH CKOPOCTU 3BYKa OT ero BbICOTbl M ONpPO-
BEPrHyTa TOYKa 3peHMs ApuUCTOTeNns, YTBEPXAaBLIero, 4T0 BbICOKME
TOHa pacnpocTpaHalTca 6bicTpee HU3KMX. UTo6GbI He BO3BpaLLaThCA
6onblie K 3Tol npobneme, ykaxem, 4to B 1738 rogy Mapuxckoi aka-
femveil HayK 6blin BbINOMAHEHbl Hanbonee TOYHble M3MEPEHWS CKOPOCTM
3ByKa — 332 m/cek npu 0°C. OHM OTAMYalOTCA OT U3MEPEHW, NONyYeH-
HbIX YK€ B Halle Bpems, MeHble 4yeM Ha 1% (331, 45 + 0,05 m/cek).
McTopus 3HaeT He Tak MHOrO npuMepoB, Korga 6bl M3MepeHus (usun-
YeCKMX BENNYMH BblAEPXANW WCMbITaHWe BPEMEHEM B TeYeHue [BYX CTO-
NeTuni.

B 1740 rogy wutanbfaHey buaHUOHM MnoKasan, UYTO CKOPOCTb 3BYyKa
BO3pacTaeT C NOBbILWEHWEM TeMnepaTypbl (hakT, UMEeKOLWMNA OTHOLEHNE K
TOMY, YTO HEKOTOpble MY3blKafibHble UHCTPYMEHTbI U3MEHSAIOT CBOM CTPOI
C M3MEHEeHMeM TemmepaTypbl OKpYXatlolWwen cpepsl).

B nctopun My3blkanbHOW akyCcTWKW, moxanyi, Hanbonee BblaaroLeecs
NMONOXEHWE 3aHWMAlOT CTPYHbl. W B caMOM fiene, CTPYHbl KakK WUCTOYHUK
Kone6aHnin NCNonb3yTcs B 6OMbLWIONA rpynne My3blKanbHbIX WHCTPYMEH-
TOoB. Ha npumepe kone6aHwii CTPYH ObiNM OTKPbITbl MHOTME 3aKOHbI aKycC-
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TUKKW, TaK Kak Koneb6aHUs CTPYH OTHOCUTENbHO N1Ierko Habnwgatb u uc-
cnefoBaTb. CpaBHUTENILHO NpoOCTas KapTuHa (M3MYECKOro npouecca B KO-
ne6nioueiica cTpyHe obneryaet pacCMOTPEHME HESCHbIX BOMPOCOB, CBfi-
3aHHbIX C NPUPOJOMA MY3bIKaNbHbIX TOHOB.

Bbiwe yxe 6bl10 CKa3aHO 06 OCHOBHbLIX 3aKOHax KofebaHWin CTpyH,
NOJIyYEHHbIX 3KCNEPUMEHTAaNbHbIM NyTeM MepceHHOM B 1636 rogy. 3Tu
3aKOHbl MPEKPacHO WAMOCTPUPYIOTCA CTPYHHbIMU MY3bIKaSbHbIMWU  WH-
CTpyMeHTaMWn. Pa3finyHble TOHA, HampuMMep Ha ruTape UaM CKpunke, nony-
yalTcs NyTeM yKopauuMBaHWsA Konebnwoweica vacTu CTPyHbl, a Npu Ha-
CTPOWiKe CTPYH 3TUX WMHCTPYMEHTOB WX TOYHYIO BbICOTY MO/y4alT M3Me-
HEHVWEeM HaTSXKEHWA MpW OfHOM W TOW >Xe ANNHE CTPYH.

B 10 Bpemsa, Korfga HbIOTOH BbIMYCTWUA BTOPOE M3faHMe cBOMX «Ha-
yan», B 1700— 1707 rogax Mapwuxckas akagemus HaykK onybnukosana
Tpygbl XKo3sega Casepa (1653—1716), B KOTOpbIX paccMaTpuBatoTCs
pPa3NnyHbIe UCTOYHWKM 3BYKa MY3blKalbHbIX WHCTPYMEHTOB. Tak, 3Hauu-
TeNbHOe BHUMaHMe yeneHo CaBepoM pPacCMOTPEHMIO 3aKOHOB KonebaHuA
CTpyH. OCHOBHble pe3ynbTaTbl uccnefoBaHuii Casepa 3akayalTCs B
cnefytolem:

1 CTpyHa, HaTaHyTaa MeXAy [ABYMsA onopaMu, MOXeT KonebaTbcs
HO yacTaAM. [pu 3TOM OTAefibHble TOUKU CTPYHbl OTK/IOHAKTCA OT CBOEro
MOMIOXKEHWUSA pPaBHOBECUA OYEHb CWUNbHO, W 3T Touykn CaBep Ha3Ban
NYYHOCTAMMU; ApPYrvMe COBCEM He ABUXYTCS — ux CaBep HasBan ysnamu.
3TN Ha3BaHMA TakK [0 CMX MNOP W CYLLeCTBYIOT B Hayke.

2. KonebaHusa oOTAeNbHbIX 4acTeil CTPyHbl COOTBETCTBYIOT 6Gonee
BbICOKMM 4acTOTaM MO CPaBHEHWIO C 4YAcTOTOM, NMpuM KOTOPOW CTpyHa KO-
ne6netca LUeNUKoM, 6e3 HenoABMXKHbIX TOYEK — Y3/10B.

3. bo/iee BbICOKME 4YaCTOTbl CTPYHbl HaxoAATCA B KpPaTHOM OTHOLWe-
HUM K 4acToTe NpocToro Kone6aHus. MNpUOPUTET B TEPMUHONOIUKN 3fecCb
TakXe npuHagnexumt CaBepy — 4acToTbl, COOTBETCTBYOLWMe Koneba-
HUAM OTAENbHbIX YacTel CTPYHbl, 6bIIM Ha3BaHbl UM BbICLUMMU FaPMOHM-
YECKMMW TOHaMM, a Camblii HU3KWIA 3BYK, COOTBETCTBYIOLWMIA MNpoCTOMY
Kone6aHWIo Lenoi CTpyHsbl, 6bll Ha3BaH OCHOBHbLIM TOHOM. Bcs ata TepMu-
Honorus, BeefeHHasa B 1700 rogy, Tak W coxpaHunacb 6e3 M3MeHeHUs [0
Halnx [HeNn.

4. Koneb6nwwasca CTpyHa MOXET Mpou3BOAUTbL 3BYKM, COOTBETCT-
BYIOLLME HECKO/IbKUM TapMOHMYECKUM TOHaM, B3ATbIM OfHOBPEMEHHO.
MocnegHUin BaXHbIN (PaKT yxe 61M3KO MOAXOAMT K pas3rajgke CBOWCTB
MYy3bIKasbHOI0 3BYKa.

CaBep He orpaHuyuBancs OAHWMU IKCMEepPUMeHTaNbHbIMWU UCCNefo-
BaHWAMW U MOMbITANCA TEOPETMYECKMU, MpaBAa Ha OCHOBE KaKMX-TO COM-
HUTENbHBLIX MPEANONOXEHWUIA, paccyMTaTb 4acToTy KosebaHWs CTPYHbI.
OfiHaKo TOYHOE fjMHAMUYeCKOe pelleHne 3afayn o KonebntoLweiica cTpyHe
nepBbIM MNOAYYUN aHFAMACKMIA MaTemaTuK Bpyk Teinop (1685—1731),
60/blle M3BECTHbI Kak aBTOp TeopeMbl 0 GECKOHeYHbIX psgax. Teiinop
paccymTan 4acToTy TOHa CTPYHbl (OCHOBHOrO TOHa) B 3aBMCUMMOCTU OT
ee ANUHbI, Beca, HaTAXEHUA W YCKOPEHUS CW/bl TAXECTU. ITUMU pacuye-
Tamu Teinop NONOXWA Hayano MaTeMaTU4YecKoi (u3uke, ABnAwOLelica
TEOPeTNYEeCKO OCHOBOW My3blKanbHOW akKycTMKM. YacToTa OCHOBHOIO
Kone6aHuWs CTPYHbl Mo pacyeTam Telinopa XOpPOLWO COrnacoBbiBanacb ¢
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IMNUPNYECKUMN (HOPMYNaMK, BbIBELEHHbIMU A5 CTPYHbI ewe MepceHHOM
n Fanuneem. Teinop paccMoTpen TOAbKO OAWMH YacTHbIA cny4vain koneba-
HWA CTPYHbl, TO eCTb KonebaHWe OCHOBHOrO TOHa,— MaTemaTU4ecKmii
annapat TOro BpeMeHW O6bin ewe o4yeHb cnab. Ho OH nponoxun
nepBbIi MyTb, W 3afjaya, peleHHas WM, Cpasy e MpuBAeKna BHUMaHUe
cambiX Bbljatrowuxca matematukos XVIII Beka.

Tpynamun ¢paHyysa XXaHa [ ’Anambepa (1717— 1783), wseiyapues
[Oanunna BepHynnn (1700— 1782) u JleoHappa dinepa (1707— 1783),
NPOXMWBLIEro 60NbLIYK YacTb CBOEA >XM3HW B Poccuu, U nTanbAHUaA
NarpaHxa (1736—1813) Oblna TeopeTW4YecKM pelleHa npobnema Ko-
ne6nwLwwencs CTpyHbl WM MNOAy4YeHO AuddepeHLManbHOe YypaBHEHWE ee
ABVOKEHUS B Tol dopme, KOTOpas WUCMOMb3yeTCAd B MaTemMaTMKe Halmnx
OHel.

Ecnn npugepxusBatbCAd CTPOrO XPOHONOrUW CO6LITUIA, TO MEpPBbIM
MaTEMaTUKOM, PewUBLINM (PU3NYECKYID CTOPOHY Npo6ieMbl ABVMKEHUSA
CTPYHbl C TeOpeTUYeckoi TOUKM 3peHus, 6bin Jiinep. Hauvano pab6ot
Jlinepa no Teopun KonebaHWs CTPYHblI OTHOCMTCA K 1739 rogy, Korga B
cBOeM Tpyae «OnbIT HOBOW TEOPUU MY3bIKWU» OH YCTAHOBMJ, YTO CKOPOCTb
pacnpocTpaHeHUs BO/HbI MO CTPYHe He 3aBUCUT OT [AJMHbI BOMHbI BO3-
6y>XAaemoro 3Byka. Jiinep Boo6Lle BHeC Hanbosee CyLeCTBEHHbIA BKNag
B TEOPUIO CTOSYUX KOoneGaHWl CTPyH.

[ °Anambepa 06bIYHO Ha3blBAlOT MepBbiM, KTO nmonyuun (1747) gund-
(hepeHUManbHOe ypaBHEHNE KOMeBtOLWeEeACa CTPYHbI B TO (hopMe, B KOTO-
poit ero o6bIYHO 3anucbiBatloT Tenepb. [l ’Anambep Hawen obliee pelueHue
9TOr0 3HaMEHWTOr0 BONHOBOMO YpaBHEHWA B BUAe BOMH, Oerywmx B pas-
HbIX HanpaBfeHUAX Mo CTpyHe. [l. BepHynnu B «YueHblX 3anuckax» bep-
JIMHCKOW aKafemuyu Hayk ony67MKoBan TeopeTMyecKoe 06bACHeHWEe rap-
MOHUK CTpYHbl. OH nokasas, 4To BO3MOXHO OJHOBPEMeHHOe KosebaHune
MHOIMX HE3aBUCMMbIX 4YacTell CTPYHbl, AalWMX MHOXECTBO MPOCTbIX
rapmMoHM4yeckmx KonebaHwuii. MepemelleHNe Xe OTAENbHbIX TOYEK CTPYHbI
ecTb anrebpamyeckas cymma fnepeMeLleHUi, COOTBETCTBYOWMUX NPOCTbIM
rapMOHMYECKUM cOoCTaBnAlWwMM. 3aecb bepHynnu BbigBMUraeT M 060CHO-
BblBaeT MPUHLMMN OAHOBPEMEHHOrO COCYLLECTBOBAHMA MaNblX KonebaHwuid,
He BAWAWOWMX [pYr Ha Apyra,— TaK Ha3blBaeMblil NpUHLMN «Cynep-
nosnumu». Hafo ckasaTb, 4YTO 3TOT NAOAOTBOPHbLIA MPUHUMN He cpasy
Hallen Npu3HaHWe JaxKe y BblAalowmxcs mMatemaTukoB. CBOI nyTb pelue-
HVUA 3ajaynm o0 KonebaHuu CTpyHbl npegnoxun B 1759 rogy JlarpaHx
B CONMAHOW cTaTbe, afpecoBaHHOW TypUHCKOW akagemun. JlarpaHx npeg-
CTaBW/ CTPYHY COCTOSLLE/ M3 KOHEYHOro 4ucna 4acTul, C OfWHAKOBOM
Maccoi, HaxOfAWMXCS Ha OfMHAKOBbLIX APYr OT Apyra pPacCTOAHUAX K
CBAA3aHHbIX 006Lieli HUTbI. JlarpaHX HaxoAWT cHavana Kone6aHus 3Tux
HECKO/IbKMX Y4acTKOB CTPYHbl M 3aTeM MofiyyaeT pelleHWe npu Mpoums-
BOJIbHO 60/IbLLIOM YMC/IE Y4aCTKOB.

MHOXeCTBO MPOTMBOPEYMBLIX TEOPUIA KonebaHWii CTPyH BbIABUranoch
matematnkamy XVIIl Beka, MHOXECTBO MHEHWIA CTankKuBanocb npu 06-
CYX[EHWUN 3TUX BOMPOCOB, W, K COXASeHWo, CNopbl Tak1X BbljatoLuxcs
MaTeMaTMKOB, Kak bepHynnu, [ ’Anambep, ditnep un JlarpaHx, OoTHocU-
TEeNbHO MPUPOAbl peleHnin augpdepeHLManbHbIX YpaBHEHUA A8 CTPYH
BbI/INBA/INCb HA CTPaHMLAX HayUYHbIX XXYPHAaNOB MHOrAa B pe3kue Bbinagbl
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OpYT Ha gpyra, B rpybyto kneeety. Kaxablil U3 HUX 3alimuian CBOK TOYKY
3peHuns 1 He Bcerga 6ecnpucTpacTHO paccMaTpuBas TeOPUIO NPOTUBHUKA.
Ho Kkak 6bl TO HW OblN0, B pe3ynbTaTe O0XEeCTOYeHHbIX CropoB ObLl 3a-
NOXeH PyHAaMeHT TeX MeTOA0B MaTeMaTUUYECKOW (hM3NKKM, C NOMOLLbIO KO-
TOpbIX Ceiivac BO BCEM MMPE OYEHb MHTEHCUMBHO M3Y4aloT U PacCUMUTbIBAKOT
My3blKanbHble UHCTPYMEHTbI. MiccnefoBaHus KonebaHwuii CTPyH 3aHMManu
BMAHOE MeCTO B TeopeTuyeckux paboTax yyeHbix XVIII Beka, HO npo6-
nembl KonebaHWii Apyrux MCTOYHUKOB MY3bIKaNbHbIX 3BYKOB TakXe He
ocTaBanucb 6e3 BHMMaHWA. Bbilwe yXe roBopuaocb, 4To HbOTOH pac-
CYMTbIBAN [/INHbLI BOSH, U3ny4yaemblX Tpyb6amu. 3TW pacyeTbl OCHOBbIBA-
NUCb, MeXJAy MpoyuM, Ha aKcnepumeHTanbHbIX pabotax CaBepa. B cBoux
memyapax (1700— 1707) CaBep paccmaTpuBaeT sBNeHWe 6UeHWiA, BO3HU-
KalowWwmnx npy 0f4HOBPEMEHHOM 3BY4YaHWW ABYX OpPraHHbIX Tpy6, NUlb He-
3HaYMTeNbHO OT/AMYaloWmMxcs no yactote. Camo fBneHue 6GueHwid 6b110
[laBHO XOpOLLO M3BECTHO KOHCTPYKTOpam OpraHos, Ho 3acnyra Casepa B
TOM, 4YTO OH YyKas3an Ha BaXHOCTb HabNlOAaemMoro fBMEHUS W Ha ero
OCHOBE W UCTO/IKOBAHUN pa3paboTan MeTof OonpefeneHnsa yucna kKoneba-
HUIA. BueHns opraHHbiX Tpy6, Kak 06bsicHAn CaBep, BO3HWMKAKOT OT TOrO,
4yto KonebaHUs ABYX 6/1M3KMX MO BbicOTe TPy6 Mepuoanyecku cosnagaroT
n pacxoaaTtca. Hanpumep, ecnm yactota 04HOro 3Byka Tpy6bl 32 Koneba-
HMS B CeK., a 4YacToTa 3ByKa BTOpoW Tpy6bbl — 40 konebaHuin B cek., TO
KOHel, nAToro konebaHmsa nepBoi Tpybbl (32 X 5= 160) coBnagaeTt c
KOHLOM YeTBEpPTOro kKoneb6aHus BTOpoil Tpy6bl (40 X 4 = 160). B atom
cnyyae NPOUCXOANT YCUIEHWE CYMMapHOro Kone6aHus, To eCTb BO3HUKAET
6ueHvne. CaBep YCTaHOBM/, 4YTO vacToTa OueHWii paBHa pasHULeE 4vacToT
OpraHHbIX Tpy6, M C MOMOLWbI 3TOr0 HabnlAeHUS BbiBe CBOW MeToq
pacyeTa 4acTOTbl HEW3BECTHOro KonebaHWa, Korga W3BeCTHa 4vacToTa
OHOTO 3BYKa W 4ncno 6meHuidi B CeKyHAY Mpyv OAHOBPEMEHHOM 3BYYaHUU
[ByX TOHOB.

OTKpbiB MeToA, CaBep Halwlesn eMy M NpakTU4eckoe NMpUMeHeHue: C ero
MOMOLLbIO OH NbITANCA ONpeAensaTb rpaHuLbl BOCNPUATUA YaCTOTbl Kone-
6aHnii yenoBeyeCKMM yxom. Mo ero n3mMepeHusM 4acToTa CaMbiX HU3KUX
3BYKOB, CNbIWNMbIX Ye/I0BEKOM, paBHa 25 Kone6aHUAM B CeK., a CaMbIX
BbICOKMX — 12 800. 3Tu npefensl euie fonroe Bpema 6yayT YTOUHATLCA.

3ByKkoBble KonebaHus B Tpybax wuHTepecoBanu wn Oiinepa. Monogoi
weenyapey ewe B 1727 rogy, korga emy 6biio Bcero 20 fieT, B CBOE
«ucceptaunn o Gusnke 3BykKa», HanmcaHHoli B basene, paccmatpusan
rapMOHMYeCKne TOHbI B Tpybax. dusnyeckas CyLWHOCTb NPOLECCOB B TPY-
6ax y>xxe Torga 6bina npaBMNbLHO 06bACHEHA JNEpPOM, U 3TO 0O6bACHEHMUE
He OT/MYaeTCA OT TOro, KOTOPbIM MNOMb3yHTCA ceilvac. Bknag Jiinepa
B pa3BUTUE MY3bIKaNbHOWN aKyCTUKMN AONT0e BPpemMs HeJ00LEeHUBANCs, 1 ero
OrpoOMHOE BfINSIHWE Ha pa3BMTUE aKyCTUKM BOOOLLe NMPU3HAHO NULIbL CpaB-
HUTENbHO HefaBHO. M3 AyXOBbIX MY3blKanbHblX WHCTPYMEHTOB 3Jiinepa
0c06eHHO MHTepecoBana neiTa. PaboThl ditnepa 1759 n 1766 rogos noc-
BfiLleHbl Mpo6ieMaM 3BYKOBbIX KonebaHwii B Tpybax. Mo aTomy Bonpocy
mMexgy iinepom u JlarpaH>xemMm Benacb OXWBNeHHas nepenucka. JSlarpaH-
Xy B 1759 rogy yhanocb TeOpeTWYeCcKMM NyTem paccumtaTb nNpubansun-
TeNbHOe 3HAYeHWe 4acToT FapMOHWYECKUX TOHOB OTKPbITbIX W 3aKPbITbIX
OpraHHbIX Tpy6.

13



HakoHey, B XVIII Beke 6blna 3as0XeHa OCHOBa Teopuu pacnpocTpa-
HeHWs 3BYKOBbIX BOMIH B BO3AyXe. W onATb e Tpygamu diinepa, [ ’Anam-
6epa u NlarpaHxa. Ceiluac yXe HEBO3MOXHO YCTaHOBWUTb C TOYHOCTbIO
ponb Kaxporo W3 HUX B Aene co3faHus 3Toil Teopuun. [ °’Anambep, Ha-
npumvep, B 1747 rofy BbiBe/l BO/IHOBOe ypaBHeHWe AN CTPYHbl M yKasan,
YTO OHO MOXeT 6biTb MPUMEHEHO W K 3BYKOBbIM BOfIHAM. O4HaKO HUKaKux
noApo6HOCTE OH MpW 3TOM He coobwwmn. ditnep 61M3KO NogoLwen K BOA-
HOBOMY ypaBHeHMI0 B paboTe «O pacnpocTpaHeHun 3Byka» (1759) n mor
6bl NONYYNTb TOYHOE peLleHue, Kakoe 6bino monyyeHo B XIX Beke, ecnu
6bl MaTeMaTuyeckas ownbKa He yBena ero B CTOPOHY. duU3nKa Xe 3BYyKO-
BOr0 fAB/IEHNA 6Oblna faHa WM TOYHO.

OTLOM 3KCNEepMMEHTaNbHON aKycTUKW MO MpaBy cuMTalOT IpHecTa
XnagHn (1756—1827). Haubonblwyto W3BECTHOCTb MpuHecan XnagHu
OMNbITbl MO UCCNEf0BAHNIO KONebaHW NAacTUH C MOMOLLLI0 OTKPbLITOrO UM
MeToAa aKyCTMYeCKUX, WA 3BYKOBbIX «(UTryp», KOTOpPble MPOU3BENN OrF-
pPOMHOe BheyaTNeHne Ha COBPeMeHHUKOB. Ceilvac UX Ha3blBalOT «uUrypa-
Mn XnagHu». CBO MeTog, 3aKioyatlowmiica B TOM, YTO NecoK, NOKpbIBato-
WNIA TOHKUM CNoeM KOMebntowytcs nnacTUHKY, yKasbiBaeT pacnoioxe-
HWe Y3N0BbIX NWHWIA, XNafHW M3N0XUA B 3HaMeHUTOM TpakTate «OT-
KpbITUA B TEeOpMW 3BYKa», M3gaHHOM B Jleinuywure (1787). 3Tn akcnepu-
MeHTanbHble UCCNef0BaHUA ABNAKOTCA [O CUX MOp 06pasyom M3ALWHOro
9KCMEpPMMEHTA; OHM MOCTaBMAM HOBYK 3afjadyy mMaTemaTuyeckon ¢u-
3nKe — 3ajayy o kKoneb6aHum memo6paHbl.

B My3blkanbHOW akycTuke «@urypbl XnafjHu» — UCTOpUYECKas Bexa.
XnafHW HarnagHoO nokasan, YTo y3/10Bble MHUN HabNOAATCA HE TONbKO
Ha CTPyHe, HO W CyLecTBYIOT Ha MnacTUHKax u mMembpaHax. Ho atum He
ncyepnoiBaeTca BKNag XnagHu B akyctuky. OH NepBbIM Uccnefosan Kose-
6aHnsa BMMIOYHOTO KaMepTOHa, YCTaHOBMW/ 3aKOHbl KonebaHWii cTepXHei
Mpu pasnnyHbIX cnocobax BO3BYXAEeHWS — MOCPeACTBOM ygapa, TpeHus
W T. A., uccnefosan MNpPoAOSibHbIE BOJSIHbI B TBEPAbLIX Tenax, 3aHuMMancs
npo6nemoii M3MepeHns CKOPOCTU 3BYKa B TBEPAOM Tene, OTKPbIA KPYTWb-
Hble KonebaHusa cTepxHei. HakoHel, XnagHu Bcneg 3a CaBepom BbIMon-
HWN HOBble 3KCNEPUMEHTAa/bHble W3MEPEHWUS BepxHel rpaHulbl CAblWKN-
MoCT¥ 3BYKa. Mo XnafgHu 3aTa rpaHuua cootBeTcTByeT 22 OO0 KonebaHuii B
CeKyHAy, 4TO MOYTM B fBa pasa Bbllle rpaHuubl, JaHHoW CaBepom. Hapgo
CKasaTb, YTO 3TU M3MepeHUs (eCTECTBEHHO, C MPUMeHeHMeM 6onee coBep-
LEeHHbIX MeTOAMK) MNPOM3BOAATCA A0 CUX NOP W AManasoH CAbIWUMOCTH
Mo 4acToTe B Pa3NMYHON nuUTepaType MO akyCTUKe yKasbiBaeTcs pas-
NUYHbINA.

3HaMeHNTOe PYKOBOACTBO XnafHW «AKYCTUKa», B KOTOPOM OH OMu-
CblBAa€T BCe OCHOBHbIE CAeflaHHble UM OTKPbITUA B 3KCMEepUMEHTanbHOi
aKyCTuKe, MOSABWU/IOCL YXXe B Jpyrom crtonetun — B 1802 rogy.

XVIII BeK B UCTOPUM aKyCTUKWU, M B YAaCTHOCTU MY3bIKanbHOW aKyc-
TUKKW, 3aHMMaeT noyeTHoe MecTo. Bbino HayaTto wuccrefoBaHWe MHOMMUX
aKyCTUYECKNX ABMEHWIA Ha AOCTATOYHO COMMAHOW ANS TOr0 BPeMeHW Teo-
peTnyecKoli 1 aKcnepumeHTanbHOW 6a3e, B aKyCTUKY BpbIBAIOTCA W faxe,
6onee TOro, Ha ee OCHOBe pa3pabaTbiBalOTCH BblAalOlWMecs UAEN 3apoX-
[aBLUECs BbICLIE MaTeMaTUKM M MaTemaTuveckoin dusmkun. Mpu paspa-
60TKe MaTemMaTMyeckux WAen akyCTU4ecKue SABMEHUS paccMaTpuBanucb
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KaK MeXaHW4eckue NpOLECChbl, TO eCTb KakK MexaHW4ecKue ABUKEHUSA KO-
nebnowmxca Ten M yacTuy cpefdbl, B KOTOPO pacnpoCTpaHAeTCs 3BYK.
Bnarogaps HblOTOHY aKyCcTuKa npespaTunacb B pasfen mexaHuku. Mpo-
6nemMbl aKyCTUKKM C Ben4yailimm ynopcTBOM CTaBMAMCb U pellanncb Bbl-
falowmMMuca MmatemMaTMkaMy TOr0 BpeMeHW, XOTS MaTeMaTuyeckuii anna-
paT Wcaaka HbtoToHa u FoTdpuaa doH SlelibHuua 6bin elie He B CO-
CTOSIHUM CMPaBMUTbLCA CO CNOXHbIMU Npobnemamun konebaHuin. B XVIII Be-
Ke 6bl1 BBEAEH M caM TepMWUH «aKyCcTuKa» ANA Ha3BaHUA HayKu O 3BYKe
(nepBbIM Npeanoxun takoe HasBaHue XXosed Casep). HekoTopble yue-
Hble Ha3blBAlOT BOCEMHAALLATLIA BEK «30/10TbIM BEKOM MaTeMaTU4ecKoi
(hM3NKU», W 3TO, HABEPHOEe, He NpeyBenuuyeHuve. A TaK Kak maTemaTu-
yeckas (hm3nKa ABNAETCA TEOPETUYECKOM OCHOBOIN My3blKasbHOW aKyCcTu-
KW, TO MOHATHO, Kakoe OrpoMHOe 3HayeHWe WMen 3TOT BEK ANA Hee.

KoHey XVIII n Hayano XIX Beka OTMeYeHbl MHOrOYMC/EHHbLIMW MO-
NbITKaMy TEOPeTUYECKOro aHanusa BONMH 3Byka. Wma Tomaca HOHra
(1773—1829) ocTaBMNO 34ecCb 3aMeTHbl cned. HOHr — Bpay no npo-
(heccun, ero MeanLMHCKasa guccepraumns bbiia NocsseHa ncciefoBaHnio
yenoseuyeckoro ronoca. (Mexay npouymm, Bpayom Mo npodgeccuu,'Kak u
FOHr, 6bIn W 3HaMeHWTbI nopd Paneld, 6onee mMpocnaBMBLINIA (U3MKY,
HeXennm MefuLMHY, HO O HEM peyb no3fHee.) KOHT nepBbll gan HarnsgHoe
06bACHEHME TEOpMM BONHOBOTO ABMXKEHUS. OCO6EHHO WHTEPECHbL! OMbITbI
FOHra co cTpyHamu. Bbio 3aMeyeHo, YTO ecnu CTPYHY BO3OYXAATb WiWM-
KOM WM CMbIYKOM Ha Pas3fIM4HOM PacCTOSHUM OT KOHLA, TO TeM6P CTPYHbI
6yJeT B HEKOTOPOW CTeMeHU MEeHATbCA: Y4eM BAMXKEe K 04HOMY M3 KOHL0B
HaxoguTca To4yka BO36GYXAEHWA CTPyHbl, Tem 6onee sApkuili u 6onee
6necTAwmMii, 601€ee XNBOW U PE3KUIA OTTEHOK 3BYKa CTPYHbl. B yem npu-
YMHa 3TOro ABneHMa? HOHr nokasas, YTo [eno 3fecCb B TOM, YTO Mpu U3me-
HEHWMN TOYKM BO3OYXAEHWUA CTPYHbl U3MEHAETCA COCTaB CNOXHOM0 3BYKO-
BOr0 KonebaHusa CTPyHbl. A UMEHHO, Korga B036yxjaeTcsa Kakas-nm6o
TOUYKa CTPYHbl, TO BCE BbICLUME FAPMOHMWKMW, MMEILMe B 3TOW TOUYKe y3en,
ncyesarwT U3 3ByKa. MOXHO CKasaTb U MO-APYFrOMY: B 3BYKe CTPYHbI
OCTalTCA TO/IbKO Te FapMOHUKM, KOTOPble MMEIKT MYyYHOCTb B TOYKE BO3-
6yxaeHna. Hanpumep, 6ygem 3awunbiBaTb CTPYHY POBHO B CepefuHe,
Torga BTOpas rapMoHMKa, MMewlWwas B CepeAuHe CTPYHbl y3en, He BO3-
6yxpaeTca. B geiicTBUTENbHOCTM AeNn0 O6CTOWUT CMOXHEE W B peanbHOM
3BYKE CTPYHbl MOXHO BCe >Xe 0O6HapYy>XWTb BTOPYK FapMOHWKY, HO CUMb-
HO ocnabneHHyto. KOHr 6bin Obl MOMHOCTBLIO MNpaB, ecau Obl CKasan, 4To
rapMOHWUKUN YCTPAHAKTCA He MOMHOCTbI W3 3BYKAa, a NNWb CYLLECTBEH-
HO ocnabnsawTcs.

B 1816 rogy Mbep CumoH Jlannac (1749— 1827) Halwen HaKoHel,
pasragKy HecoOTBETCTBMA CKOPOCTU 3BYKa, BblYMCIIEHHON TEOPETUYECKUM
nytem HbtoTOHOM noutn 130 neT A0 HEro,— CKOpPOCTU 3BYKa, Habnio-
[aeMOoi npu HenocpefCcTBEHHOM 3KCMepMMeHTanbHOM onpegeneHuun. Cko-
pocTb 3ByKa Mo HbITOHY nosiyyanachb noyt Ha 10% meHblle hakTuyec-
KoiA. JTannac 06bACHUA OWNBKY B TEOPETUYECKUX MpeanonoxeHnax Hoio-
TOHa. TOT cuuTan, 4YTO MNPU MPOXOXAEHUM 3BYKa B BO3Ayxe ynpyrue
KonebaHns YyacTuyek Bo3ayxa MPOUCXOAAT NPy NOCTOSHHOW TemnepaTtype.
HO HYXHO 6bI10 Yy4ecTb, YTO 3BYK [ABMXKETCH C TakOW CKOPOCTbIO, 4TO
BO3HMKalOLME MPU CXKATUM W pacLUMPEHNN HarpeBaHWe N OXNaXeHune He
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ycneBalT PaBHOMEPHO pacnpefennMTbCcs NO BCell macce Bo3gyxa. B pe-
3ynbTaTe NPOMCXOAMT BO3pacTaHMe CKOPOCTU 3BYKa. TO U 6blN0 AOKa3a-
Ho Jlanniacom.

OrpoMHOe BAWAHWE Ha pa3BUTWE MY3blKanbHOW aKyCTUKM O0Kasano
o6ocHoBaHMe XXaHom dypbe (1768— 1830) TeopeMbl, YTBepX/jaBLUei,
4yTo NtobYy0 HOpPMYy KONebtoLeiics CTPYHbI BO3MOXHO NpeAcTaBUTb 6ec-
KOHEYHO cymMMmoi cuHycomp. Teopema Pypbe N03BOASNA CNOXHOE Kone-
6aHue CTPYHbl NpeacTaBuTb OTAENbHbIMW MNPOCTbIMU KOnebaHuAMU, pac-
CMOTpPEHME KOTOPbIX HAMHOro MpoLie, 4YemM pacCMOTpeHWe CyMMapHOro
CNIOXKHOT0 KonebaHua. 1822 rog, korga nosBunacb Teopus psgos dypobe,
CUYMTAeTCHA rOAOM CO34aHWsA Hay4yHOW 6a3bl AN My3blKanbHOW U GU3nono-
rMYecKoi akyCTuKM.

Teopusa KonebaHwii rnbkoi membpaHbl, BaHas AN MOHWUMaHWA NpU-
poabl 3BYKOB, u3faBaemblXx 6apab6aHoM, Bnepsble 6blia C ycnexoM pac-
cMoTpeHa (paHuy3ckum matematmkom C. [. MyaccoHom (1781 — 1840)
B 1829 rogy, X0T OH W He CyMen [0 KOHLa pewnTb 3ajayvyy o KonebaHuu
KpYrnon mem6paHbl. yacCcoHy NPUHAANEXWUT 4YecTb YCTAHOBNEHUA [BYX
BWAOB BOSIH B TBEPAbIX Tenax A0OCTAaTOYHO 60NbLLIOrO pasmepa: nonepey-
HbIX W NPOAONbHbIX. ITa paboTa, NOCBALLEHHAA UCCef0BaHWUI0 M30TPON-
HbIX (TO eCTb UMELNX OAUHAKOBLIE CBOMCTBA B Nt06bIX HampaBNeHMUAX)
ynpyrux Tten, 6blna No JOCTOMHCTBY OLEHEHa NULWb BEK CNyCTH, Korpa
CTann 3aHMMaTbCsH WM3YYEHWEM pacnpoCTpPaHEHWUs BOMH B KOHCTPYKLMUAX:
B JeTanfx KOpMycoB MY3blKalbHbIX WHCTPYMEHTOB, MalUWHaX.

JKcnepuMeHTaNbHbIMWU UCCNEeLOBAaHUAMMW MNPOAObHbLIX BOMH B NNacTu-
Hax Moyt B TO Xe camoe Bpems (1827) 3aHumancs gpaHuys Penukc
CaBap (1791 —1841). B akcnepMmMeHTax UM UCNOMb30BANCA METOA Mecya-
HbIX uryp XnagHu. CaBap Habniogan no6onbiTHOe fBneHne. OH 3a-
Kpennsaa KPyrnyw NNacTUHKY, HanpuMmep B LEHTpe, M BO36yxaan ee
CMbIYKOM. Y3/10Bble IMHUUN, YKa3blBaeMble MECKOM, pacnonaraincb Tak,
4YTO CMbIYOK OKa3blBancf N0 LEHTPy BMOpuMpylowero cermeHta. Jlo60-
MbITHOE HaYMHaNOCb MOCAe TOF0, Kak NpeKpaLianocb BO3feiNCcTBUE CMblUKa
Ha NAacTUHKY,— cucTema Y3n0BbIX IMHWIA, OCTaBaBLIAACA HENOABVKHOW
BO BpeMs [LeiiCTBMA CMblUuKa, HauyMHana BAPYr MeANeHHO KonebaTbca wau
faxe BpawaTtbca. O6bACHEHME ABNEHMIO ObINO AaHO NO3Xe, W 3aKfruya-
NOCb OHO B TOM, YTO BpalleHWe Y3N0BbIX JIMHWUA MOXET 6blTb TOMbKO Ha
HEOHOPOAHON NnacTUHKe. Heo4HOPOAHOCTU BbI3bIBAIOT Mepepacnpegene-
HVe KOoNneb6/loWmMxeca YyacTeid NAacTUHKW Moc/ie npekpalieHus Bo36yxae-
Husa. B 1833 rogy Yapn3 YUTCTOH 3KCNEPUMEHTUPOBAN C KBaApaTHbIMU
[LepeBAHHbIMU NAaCTUHKAMMW, NPUYemM HanpaBneHWe TOAUYHbIX CNOEeB BOblNo
napannenbHO OLHOW Nape CTOPOH. 3TU IKCNEPUMEHTbl — OAHW U3 MEPBbIX,
OTHOCALLMXCA K UCCNef0BaHNAM AePeBAHHbIX TOHKUX MAACTUH, KOTOpble B
MYy3blKanbHbIX WHCTPYMEHTax SBAAKOTCA AeKaMWu. YWUTCTOH Hallen, u4To,
BbIGMpas pasfiniHble Cnocobbl BO3OYXAEHWUA, MOXHO MONYUYUTb Y3N10Bble
NMHUKM NM60 napannefibHble rOA40BbIM CNOAM, NU6G0 MeprneHfuKYyNsapHble
M. M B 060MX 3TUX CnyyasX TOH NAACTUHOK 6bin pasHbiM. W 3To ecTecT-
BEHHO, MOCKO/IbKY ApeBecMHa — aHU30TPOMHbIA (Pa3HOPOAHbLIA B pasHbIX
HanpaBneHWAX) MaTepman — U XKECTKOCTb Ha M3rMb BO B3aWMHO MepneH-
LVWKYNAPHBIX HanpaBneHWAX B LEePeBAHHON NNacTUHKE Pasin4HbI.

YueHre 0 CNYXOBbIX OLWYLWEHNAX — OAWH U3 BaXKHbIX pa3fefioB Mys3bl-
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KanbHOW aKyCcTUKWU. NIHTepec K CBOWCTBAM OpraHa cnyxa, BO3HUKLUMIA Ha
OCHOBE CTpemM/ieHNAa NOHATb npupoay 3ByYaHUA M NOMNbITOK YCTaHOBWUTH
3aKOHOMEpPHOCTH, CBA3bIBalOWMe (U3NYECKME XapaKTEPUCTUKU MY3bl-
KaNbHOTO 3BYyKa C ero Cy6beKTUBHbIMU XapakTepucTukamu, 0COBEHHO
BO3pocC nocne pabotel Meopra CumoHa Oma (1787— 1854), aBTOpa 3Ha-
MEHUTOTO B 3M1EKTPOTEXHUKE «3akoHa Oma». B 1843 rogy OH BbIABUHY
CBOKO OpUTUHA/IbHYKO Teoputo BOCNPUATUA 3BYKa. OCHOBHbIe MONOXEHUSA
«3akoHa OMa», yXe B aKyCTWKe, TakKOBbl: MPOCTOW My3blKanbHbIA TOH
BO3HUKaeT 6Gnarofgaps CUHycoMAanbHOMY KonebaTeSlbHOMY [BUXEHUIO
Kakoro-nn6o BubpaTopa.

JKcnepuMeHTanbHO OM YCTaHOBMA, UYTO ecnu BUGpUpYlOLLee ynpyroe
Teno coBepllaeT MpocToe (N0 3aKOHY cuHyca) KonebaHwue, TO CrblleH
NpocToit TOH. TO eCTb MPOCTOM TOH, BOCMPUHUMAEMbIA YXOM, HEOTAeNnM
0T npoctoro Koneb6aHus. Ecnu HeT mpocToro Kone6aHws, TO HeT M npo-
CTOr0 TOHa.

My3biKanbHble 3BYKW SIBASKOTCA C/IOXHBIMW MO CBOEMY COCTaBy MU
COflepXXaT TOHbl, COOTBETCTBYHLME NPOCTbIM CUHYCOMAANbHbLIM Koneb6a-
HUAM.

Tembp My3blkanbHOro 3Byka Mo OMy onpegensercsd KoMOGUHauuein
NpocTbIX TOHOB, MMetlWwMx KpaTHble 4vacTtotel (f:fn= 1:2:3 u 1. 4.).
3pecb f— yacToTa 0CHOBHOrO TOHa, fn— yacToTa 06epTOHA C HOMEPOM .

UenoBeueckoe yxo CMOCOGHO pa3foXUTb 3BYK Ha psij TOHOB, TO €CTb
OHO CMOCO6HO CAbllWaTb OCHOBHOW TOH M ero 06epTOHbl (BepxHue
TOHBI).

Pa6oTbl, NpoBefeHHble B 3TOM HanpaBfeHWM ApYrMMU UCCNefoBa-
TenaMu, nokasanu, 4to K 3aKkoHy OMa [O/MKHbI ObiTb CAeNaHbl MONPaBKU:
BHE [elCTBMS 3aKOHa [O/DKHbl ObiTb OCTaBMEHbl KOMMOHEHTbI, KOTOpble
HaxoAATCA BHe NPeAenoB CAbILLMMOCTU MO BbICOTE, YXO HECMOCO6HO BOC-
NPUHNUMaTb NO OTAE/IbHOCTU TOHbI, UMEIOLNE OYEHb 61n3KNe 4acTOThbl, W,
HakoHel, Kone6aHWsA AOMXHbI MUMeTb JOCTaTOUYHYIO WHTEHCUBHOCTb, HUXeE
onpefeneHHOro YPOBHA KOTOPO He MMeeT CMbiCa NMpUMeHEHUe 3aKoHa
Owma.

Teopus Oma 6asupyeTcs Ha npeAcTaBNeHUM MPOCTbIX TOHOB B BUAe
CUHYCOMAanbHbIX KonebaHwii. N feiicTBUTENbHO, FApMOHWUYECKOe ABUXKe-
HUe B aKyCTWUKe 3aHMMaeT MCKIOUUTENbHO BakHoe MecTo. OAHAKO 3[eCb
Heo6X0AMMO CAenaTb TaKyl OroBOPKY, MOXeT ObiTb JaXe HeCKObKo
HEOXWJAHHYH: YMCTbIX CUHYCOMAANbHbLIX KonebaHuii B Mpupofje He cylie-
cTByeT. CuHycomaa — 370 KpuBasi, n3obpaxarwolas ABUXEHUE, KOTOpoe
HWKOrja He HauyMHanoCb M HUKOrAa He KOHYaeTCA, TO eCTb CyliecTByeT
Bcerga. B npupoge e no6oe ABMXKeHME Korga-nnéo 6bin10 Hayato v no-
TOM, Korga-nn6o, 6yfeT 3akoH4YeHO. UTo6bl 060MTU 3TO MpOTMBOpeuune,
CynTaloT, UTO ecnn KonebaHwe [OCTATOYHO AANTENbHOE, TO €ro MOXHO
NPUHATL 32 CUHYCOMAaNbHOE, FapMOHU4YECKoe.

3akoH Oma He y4yesl TakKXe BaXHOCTb HECUHYCOWAANbHbIX MPOLLEeCCOoB
B 3BYKe: XapakTep HapacTaHuWs W cnaja kone6aHuil, wrpawowmin cy-
LeCTBEHHYIO POfib B BOCNPMATMM Tembpa. IT0 6GyAeT CAenaHO HaMHOro
nos3xe Owma.

Ho pa6ota Oma 3aTpoHyna BaXHble AN MY3blKalbHON aKyCTUKU BO-
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NPOCbl U OTKPbINAa HOBbIV 3Tan B UCTOPUM HayKW O 3BYKe, CTana TOMNYKOM
K NPOBEAEHUI0 MHOTFOUYUCNEHHbIX OMLITOB MO aHanu3y 3BYyKa.

Ha BTopyto nosioBuHy XIX cToNMeTUs NPUXOAUTCA pacuBeT fLeATefb-
HOCTW ABYX BeNWMKUX (IM3NKOB, 3KCMEPMMEHTATOPOB U TEOPETUKOB OfHO-
BPEMEHHO, 3a/10XUBLINX DYHAAMEHT COBPEMEHHON My3blKa/llbHON akycTu-
Kn. OanH 13 HUX — FepmaH oH Menbmronsy (1821 —1894), apyroin —
OxoH Bunbam CtpeTt (1842—1919), 6Gonee M3BECTHbIA NoA WMEHeEM
noppa Paned. [0 HacToAWero BPeMeHW TPYAHO HaWTW CepbesHblli Ha-
YYHbIA TPy MO aKyCTWKe, B KOTOPOM He 6blI0 Obl CCbINOK Ha TPYfAbl 3TWX
yueHblX. be3 nsyyeHns KHUrn FenbMronbla «Y4eHne 0 CAYXO0BbIX Ol YL e-
Huax» (1862) u kHurn Panes «Teopus 3Byka» (1877) He 06X0A4MTCA HU
OfiMH cneumanuct B 06NacTU akyCTUKW. ITU KHUIU He MOCBALLEHbI He-
nocpeacTBEHHO My3blKanbHOM aKyCTMKe, HO BOMPOCHI, KOTOPbIE B HUX pac-
CMaTpUBannCh, LEANKOM MPUHAANeXaT aKyCTUKe He TONbKO (hM3nyecKoin
M (U3MONOTUYECKON, HO M My3blKanbHOW. B 3TuX Tpyjaax He TOAbKO
0606LeHO BCE OCHOBHOE, YTO 6bINO YXe paHee CAenaHo, HO B 3HAYUTENb-
HOI cTemneHn pa3paboTaHO BHOBb 6narofaps 3KCNeprMeHTanbHbIM W Teo-
peTnyecKuM nccnefoBaHuaM aBTopoB. O6e KHUIM ABNAKOTCA WeAeBpaMu B
MYy3blKanbHON aKyCTWKe, Kak Mo riybuHe pacCMOTPEHWS 3aTPOHYTbIX B
HUX BOMPOCOB, TakK M NO METOAMYECKON NPOAYMAHHOCTU W3N0XEHUA
maTepuana. 3T0 KfacCUYecKue NpousBefieHNs, KOTOpble HaBCcerga coxpa-
HAIOT CBOE HenpexopsAliee 3HaYeHue.

B 1868 rogy npodeccop Axopax Ctokc (1819— 1903) nokasan, Ha-
CKO/bKO cnabo nepefalnTcs B OKpYXKakollee NpoOCTPaHCTBO KonebaHua ot
NMOBEPXHOCTU CTPYHbl. CTOKC CpPaBHWA AEACTBUTENbHO CAbILWUMbIA 3BYK
CTPYHbl 1 3BYK, KOTOPbIA pacnpocTpaHanca 6bl B TOM XXe HanpaBieHuw,
ecnn 6bl He 6bI10 06TeKaHNA BO3AYyXa BOKPYT CTPYHbl Npu ee KonebaHnaX.
Lna cTpyH posansa B o6nacTu nepBoli OKTaBbl 3BYK NpumMepHo B 40 OO0 pas
cnabee, 4eM ecnim Bbl OH 6bIN Yy CTPYHbI 6€3 06TekaHna Bo3gyxa. B ogHoli
M3 cBomx paboT CTOKC 3ameyvaeT: «ITO MOKa3blBaeT XWU3HEHHYK BaX-
HOCTb [eKW B CTPYHHbIX WHCTpyMeHTax. XoTa aMnauTyga KonebaHwi
YyacTuL [eKW KpallHe Mana CpaBHWTENbHO C aMMNIMTYAOW KonebaHus 4yac-
TUL, CTPYHbl, HO MOCKONbKY fAeKka npefcTaBnseT cO60M LIMPOKYH MO-
BEPXHOCTb, COMpMKacawLlyocs € BO3LYyXOM, OHa cnocobHa Bo36YxpAaTb
rPOMKME W 3BY4YHble KO/MebaHWs, B TO BpPeMSf KakK CTpyHa, HaTaHyTas
abCoNTHO XeCcTKO, BO3bOyxaana 6bl HENOCPEACTBEHHO B OKpYXatouieM
BO3JyXe KonebaHUs HacTO/bKO Masble, YTO OHW 6blan 6bl MOYTU UK faxe
COBCEM He C/IbILHbI».

B 1876 rogy A. M. Meilep onucan TakK Ha3blBaeMoOe SIBNEHWE MaCKU-
POBKW, MpY KOTOPOM 3BYKW 3HAUYNTE/IbHOW WHTEHCUBHOCTM MOTYT 6blTb
3arnyweHbl 60n1ee HW3KUMMW 3BYKaMW [OCTaTOYHON WMHTEHCMBHOCTU, HO
HUKAKOM 3BYK, flaXe eC/ OH W 0YeHb WHTEHCWUBEH, He 3arfywaeT OfHO-
BPEMEHHO CNbILIMMOrO 3ByKa 60nee HW3KOW 4acToThbl.

K 1876 rogy oTHOCATCA OnbiThl Mpeiiepa no onpegeneHunto guddepeH-
LnanbHOro nopora OWYyLLEHNA W3MEeHEeHWA 4acToTbl, MHa4ye roBops — Mo
BOMPOCY O TOM, Ha Kakoe KO/MM4YecTBO KonebaHuii HEOO6XOAMMO M3MEHUTH
4acToTy 3BYKa, 4TOObl 3TO M3MeHeHue ObIN0 3aMeTHO Ha Cayx. B faHHOM
cnyyae uMmeetcsa B BuUAy noc/efoBaTefNlbHOe MNpeAbAB/EHWe CNyLwaTento
OBYX 3BYKOB. lMpeiiep Ha OCHOBAHWW MHOFOYMC/IEHHbIX OMNbITOB YCTaHOBU,
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4TO pasHuuy no yactoTe MeHee 0,20 konebaHWUa B CEKYHAY 4YenoBeyeckoe
YyX0 YXe He pasfnnyaeT HU Npy Kakoi vacTtoTe. HO Tak Kak YyBCTBUTENb-
HOCTb yXa 3aBWCUT OT 4acTOTbl, TO MPU APYrMX 3HaYeHWUAX nocneaHew
anddepeHumanbHblii nopor gpyroit: npu 120 My eABa pasnnMyaeTcs pas-
HocTb 0,4 konebaHus B cek., mpu 500 Iy pasnuuarotcs 0,3 konebaHus,
a Ha uvactote 1000 Iy — 0,5. VHTepecHO B CBA3WU C 3TUM MpoOCNeAuTb
M3MEHeHWe cTaHfapTa 4acTOTbl TOHA NS NEepBO OKTaBbl, KOTOPbIA K KOH-
uy XIX Beka npmbamxaeTcsa K NOCTOAHHOMY 3HayeHuo. Boobue cTaH-
[apT BbICOTbl B XOf€e UCTOPUU COBPEMEHHOW MY3blKW U3MEHANCA LOBO/bHO
cyuiecTBeHHo. Bo BpemeHa NeHgens u MouapTa, B Hayane XIX Beka, yac-
TOTa KoNnebaHWil N NepBoOl OKTaBbl paBHANach 422 Iy, a B Havyane XX Be-
Ka OHa goxofuna go 461,6 'y (B amepukaHCKux opkecTpax). Ocob6eHHO
WHTEPECHO MPOCNeXWBAeTCA CTaHAapT BbICOTbl, MPUMEHABLIKIACA J1OH-
[JOHCKMM (hMNapMOHUYECKUM OpKecTpoMm: B 1826 rogy ns = 422 Iy, a yxe
B 1845 rogy oH nopgHanca fgo 455 Iu.

Ha wTyTraptckoii KoHdepeHumn B 1834 rogy yactota TOHa N9 nepBoi
OKTaBbl 6blna npuHaTa B 440 Iu.

Bo ®paHuuun ctaHgapT s pasBHanca 435 'y v 6bin ycTaHoBNeH 6na-
rogapsa uccnefoBaHuam kameptoHoB KéHurom (1859). B 1891 MexpayHa-
POHbIA KOMWUTET PEKOMEHAO0BaN NPUHATL B EBpone n Amepuke «HTepHa-
LUMOHaNbHbIN cTaHAapT BbICOTbI» — na = 435 'y npu Temnepatype 20°C.
Kpowme TOro, 6bl10 NMPefNOXeHO NPUHATL B KavyecTBe KOMMApomMUcca Bbl-
coTy na = 438 I'U, KaK CpefHIO MeXAy WTyTrapTckum 440 n ppaHuys-
ckum 435 Ty. C nNpakTUYeCcKON TOUKM 3PEHUS, OYeHb Masio pasnnyue
mexay yactotamu 435, 438 1 440 'y 1 JO/MKEH 6bITb OANH HOMWHAMbHbIN
CcTaHfapT. B Hayane Halero Beka CKIOHHbI 6bIN NPUHMMATL 3a CTaHAapT
435 'y, ¢ cepefuHbl Halwero Beka 6onblwe TAroTetoT K 440 Iy, 04HAKO A0
CUX MOP B pa3HbIX CTpaHax Mupa CyLecTBylT o6a 3Tu cTaHgapTa, He-
CMOTpPA Ha TO 4TO B GO/bLUMHCTBE CTPaH BCe XXe YCTAaHOBMEH CTaHAjapT
ns = 440 Ty, B TOM 4ucne W B Haleli cTpaHe (B cooTBeTcTBMM ¢ OCT
7710). OgHaKo 1 3TOT CTaHAApPT He Bcerga BbigepxupaeTca. Mo HekoTo-
pbIM MpUYMHaM B 60MbLINX OpKecTpax, B COCTAB KOTOPbIX BXOAAT AyXOBble
WHCTPYMEHTbI, CTPOI 3aBbllWeH NpuMepHO Ao 443 Tu.

B koHue XIX Beka 6blnn ocylwecTBneHbl M Hambonee rnybokue wuc-
CNefj0BaHMA TpaHuL, 4acToT, BOCMPUHUMAEMbIX YXOM. BOMbLWINHCTBO uC-
cnegoBaTeneil CXOAMNOCH HAa TOM, YTO TpaHULUbl 4acTOT elle CAbILUUMbIX
YeN0BEYECKNM YXOM 3BYKOB Haxogatca B npegenax 20—20 000 ly. Ho
pacxoxfjeHue 3HayeHWid aTUX rpaHuL Yy pasHbIX UccnegosaTeneil 4OBOMb-
HO cyllecTBeHHoe: oT 8 fo 30 'y Ha HWXHeM AuanasoHe u go 16 000—
40000 Iy Ha BepxHeM fguanasoHe. Camad BepxHAa rpaHuua —
40 000 Ty — paetcs camum [enbmronbuem. Ceiivac B 60/bLUNHCTBE
CMpaBOYHMKOB BepxHAA rpaHuua onpegensetrca B 20 000 Iy,

Uem 00BACHUTL TakOe 3HAYWUTENIbHOE PACXOX[AEHWe B OLEHKe rpaHuy,
CNbIMMOCTH 3BYKOB? Heyxenn ceilyac YenoBeK CTan XyXe CAblaTb Bbl-
COKMe 4acToThl? W, MoxeT 6biTb, JeACTBMTENbHO BUHOBAT B 3TOM Hall
LWYMHbI BEK U YeNIOBEK HEMHOIO OF/I0X OT LYMHOW 3M0XW MHAYyCcTpuanu-
3aumn? To-BMAMMOMY, PacXOXAeHWSs B OLEHKe TpaHul, C/bILLMMOCTHU
06bACHAITCA UHAMBUAYaNbHLIMU CNOCOGHOCTAMMW NtOAei K BOCMPUATUIO
3BYKOB.
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Co BpeMeH [peBHWUX TFPEKOB MCTOPUSA MY3blKa/ibHOW aKyCTUKK 6bina
NosHa MOUCcKamMmy My3blKaflbHbIX CTPOEB, MPUIOAHbIX KaK AN WHCTPYMEH-
TOB CO CBOGOAHON WHTOHWPOBKOW, TaK WM ANA WHCTPYMEHTOB C (PUKCKMPO-
BaHHbIM 3BYKOPAAOM,— HanpuMep, Y KNaBULWHbIX CTPYHHbIX U Y A3blY-
KOBbIX WHCTPYMEHTOB.

Ye B [ApeBHME BpemMeHa TpPeKkn MNpPefnoXuan My3blKaabHYIO LIKany,
OCHOBAHHYI0 Ha [lefleHUN CTPYHbl B KpaTHOM OTHOLWeHMU. Ho faxe camu
n3obpeTaTenn 3TON cUCTeMbl, uaocodbl WKoAbl Mudgaropa, BPAA U CAbl-
lWannm XoTb OAUH WMHCTPYMEHT, B KOTOPOM 6bl 6bina peann3oBaHa WX cuc-
TeMa My3blKanbHOro cTpos. Kopoye rosops, Nudaropos cTPoil NONHOCTbIO
HUKOrfa He 6bll peann3oBaH B My3blKa/ibHbIX WHCTpPyMeHTax. [la u cy-
L eCTBYIOWMIA ceiivac, BcemMn 06l enpu3HaHHbIA PaBHOMEPHO-TeMNepUpo-
BaHHbI/ CTPOl NpW TWAaTeNbHOM WMCCNef0BAHMM OKAa3blBAETCHA Ha MpPaKkTUKe
NNWb NPUGNMKEHHO peann3yeMbiM. [lepBas MONOBUHA HALLEro CTO/eTus
B 06/1aCTM MY3blKaNbHOW aKyCTUKW XapaKTepu3yeTcs WHTEHCUBHbIMW MUC-
CNejoBaHNAMN BCEBO3MOXHbIX HATypasibHbIX U MCKYCCTBEHHbIX OTK/IOHE-
HWA 1 HeperynapHocTell B 3By4YaHWW MY3bIKanbHbIX MHCTPyMeHTOB. K Ta-
KUM HeperynspHOCTAM OTHOCATCA npoueccbl BUOpaTo, NepexodHble Mpo-
LlecCbl, MHaYe roBops, U3MeHeHUa Tembpa 3BYKa B MPOAO/KEHUM 3ByYa-
HWS OAHOTO TOHA, a TakXe BCEBO3MOXHbIe OTKMOHEHWS OT >KeCTKOW,
thmKcMpoBaHHOW WwKanbl yactoT. KoHuenums nocTosaHCTBa Tembpa 3BYKa,
NPpUHATas B KayeCcTBe 3aKOHa B NPOLUIOM BeKe, OKasanacb AN Hallero
[LBafLATOro CTONETUA NONHOCTHIO HECOCTOATENbHOW B CBETE HOBOW TOUKU
3pEHUs Ha My3blKanbHbIA 3BYK KakK Ha HENpepbiBHO W3MEeHsAoLLeecs BO
BPEMEHM NO aMnauTyfe, 4yactoTe, TeMOpYy W ANNTENbHOCTU 3BYKOBOE AB-
nenune. OKa3biBaeTCs, YTO He TONbKO WHCTPYMEHTbI, HAa KOTOPbIX UCMOMHK-
Te/lb MO CBOEMY YCMOTPEHUIO MOXET WCKYCCTBEHHO MeHATb TeMbp (Kak,
Hanpumep, nNpuW wurpe BMOPATO HA CKPWUMKE), HO WU WUHCTPYMEHTbI, B KO-
TOPbIX, Ka3anocb 6bl, NPUHLUNNANBHO HEBO3MOXHO MOMYYUTb Kakoe-nnbo
«OXUBJIEHNE» 3BYKa,— POANb, NA3bIYKOBbIA WHCTPYMEHT — HE WMeIoT
CTPOro NOCTOSAHHbIA MO KakuM-nnbo napameTpam 3BYK. [paBuibHee 6y-
[eT CKasaTb, YTO HW OfUH W3 CYLLECTBYIOLWMNX MY3blKaNbHbIX UHCTPYMEH-
TOB, KPOME, MOXET O6blTb, 3/1eKTPOMY3bIKaNbHbIX, He WMEeEeT ab6COJOTHO
CTabUNbHOro MOCTOAHCTBA TakMX MapaMeTpoB, KakK 4acToTa, WHTEHCUB-
HOCTb M Tembp 3ByKa. C 3TUM CBA3aHbl «6/IECK» U «KMBOCTb» 3BY4YaHuU
MY3blKa/bHbIX WHCTPYMEHTOB, fatoline BO3MOXHOCTb KOMMO3UTOPY Bbl-
paxaTb 4YenoBeyeckue 4yBCTBA, a CAYLIATENO COMepexunsatb UX. B yem
)Ke COCTOMT MpUYMHA TAKOrO BO3AEWCTBMA MYy3blKalbHOr0 3ByKa Ha 4eno-
BEKa, ecn MMeTb B BMAY BO3JeiCTBME 3BYKOBbIX KOnebaHWii Ha yenose-
4yeckoe yX0 M CO3HaHWe YyenoBeka? STOT BONPOC CBA3aH C MPUPOAOI 3BYKO-
06pa3oBaHNA B My3blKalbHbIX UHCTPYMEHTaX, ¥ OH CTOWUT B LleHTPe BHUMa-
HUA ydeHbIX XX Beka. YenoBeyeckoe yxX0 KakK MPUEMHUK 3BYKOBbIX KO-
nebaHnii M3yvanocb AaBHO, W UHTEPEC K BOMPOCY O TOM, KakMMm 06pa3om
4yenoBeveckoe yxo BOCMPUHMMaeT KofnebaHusa, okasan 60/blIOe BAUAHUE
Ha pa3BMTME MY3blKalbHOW aKyCTUKW.

OcHoBononarawoLme NOHATUA Teopun ciyxa 6bian paspaboTaHbl Tpy-
pamn Oma u Menbmronbua. HeBO3MOXHO, X0TA BObl faxke BKpaTLe, ynoms-
HYTb MHOFOUYUCNEHHbIX UCCNeA0BaTeNe, KOTOpble 3aHMManMcb BONpocamu
cnyxa. 3fjeCb MOXHO Ha3BaTb TO/MLKO efjuHuUbl. PaboTbl . Bekewn 6binn
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NOCBALEHbI MUCCMef0BaHNAM (U3NOMOTNYECKUX (AKTOPOB, OMNpPefensio-
WMX CNYXO0BOE BreyaT/ieHne; OWyLeHe rpOMKOCTU n3yyanocb X. ®dnet-
yepom ¥ B. MaHCeHOM; BANSAHWE HU3KOYACTOTHBIX MEePexXOAHbIX MpPoLeccoB
Ha owyuweHne paccToaHua gokasan bekewwn B 1938 rogy. X. bakrays
YCTAHOBW/, YTO MepexofHble MPOLEecCbl 0OYeHb BaXKHbl AN TembpanbHOM
OKpacku 3ByKa; Hanpumep, eciv M3 My3blKanbHOW HOTbI YCTpaHUTb Ka-
KUM-n1n60 06pa3oM HayanbHbIi NpoLecc BOSHWKHOBEHUS 3BYyKa, TO TeM6p
HOTbl CYLLeCTBEHHO U3MEHUTCA. B OCHOBHOM YyKa3aHHble OTKPbITUS 6bl1n
cAenaHbl B NepBOii YETBEPTM 3TOrO BekKa.

Hapsgy € 3TuM wuccrefoBaTenn CcTapatTcsa rNy6Xe MPOHUKHYTb B
TallHbl 06pa3oBaHuNA 3BYKOBbIX KOMe6aHW B MY3blKanbHbIX WHCTPYMEH-
Tax.

E. I'. PuyapgcoH B 1931 rogy wuccneposan npouecc 3Bykoob6pasoBa-
HWUA B IyXOBOM MY3blKaSlbHOM WHCTPYMEHTE, M eMy, B YaCTHOCTM, NPUHAj-
NEeXUT TEPMUH «KpaeBOW TOH». CTpys BO3AyXa B AYXOBOM WMHCTPYMEHTE
nonagaeT Ha Kpail Tpy6ku, pa3buBaeTcs 3TMM Kpaem, Tak 4To obpasy-
I0TCA 3aBUXPEHWA BO3JyXa, B pe3ynbTaTe KOTOPbIX B BO3AYLIHOM MOTOKE
C03Jal0TCA MepUOLMNYECKUEe CXATUS U paspexeHus, To ecTb KonebaHus
BO3JyLWHOro ctonba. B 1936 rogy Bbiwen Tpys dununna Mopsa «Kone-
6aHns 1 3ByK». B 3TO KHWUre NpuMMeHeHbl METOfbl COBPEMEHHOW MaTema-
TWYeCKOW (MU3NKM K OMWCAHWI0O MHOTMX BOMPOCOB KNACCMYeCKOM aKyc-
TUKMU.

HaunHaa ¢ 20-x rogoB XX Beka B Halleid CTpaHe WHTEHCMBHO MNpo-
BOAATCA MCCNeA0BaHWA BOMPOCOB My3blKanbHOW aKyCTWKK, CO34aeTcs
PAL Hay4HbIX YUYpeXAeHWi, B KOTOPbIX CTABATCA W pewalTcs npobnembl
NMOCTPOEHNSA MY3blKaNbHbIX WHCTPYMEHTOB WM TEXHONOMMW MX W3roTOBJIe-
Hua. Hanbonee M3BECTHLIM yUpeXxeHneM, B KOTOPOM B OCHOBHOM U 6blnu
COCpefoTOYeHbl 3T paboTsl, cnegyer cuutatb Hay4yHo-uccnepoBaTesib-
CKWIA MHCTUTYT MY3blKanbHOW MNpoMbIwAeHHocTn PCPCP.

Bblgatowasca rpynna COBETCKUX YYEHbIX BO rNnaBe C akKajeMUKOM
H. H. AHpgpeeBbiM BMepBble B MUpe B LUMPOKOM, KOMMJEKCHOM MnaHe
Hayana 3aHMMaTbCA BOMPOCAMW 3BYKOOGpPa3oBaHWA B My3blKa/lbHbIX
WHCTPYMeHTax, npobsemamu KayecTsa, MeTofaMu aKyCTUYEeCKUX UCMbITa-
HWUIA 1 pacyeToB. Akagemnkom H. H. AHapeeBbIM gaH MeTOA onpeaeneHus
aKyCTUYeCKUX CBOWCTB APEBECUHbl KaK MaTepuana, WAyLero Ha U3rotos-
NleHne JeK My3blKalbHbIX WHCTPYMEHTOB.

Mpodeccopy A. B. Pumckomy-KopcakoBy npuHagnexar oCHOBOMona-
raoowme paboTbl B 06/71aCTU CTPYHHbIX WHCTPYMEHTOB — KNAaBULUHbIX,
CMbIYKOBbLIX W LUNKOBbIX.

TeMu uAn MHbIMU Npo6nemamy My3blKanbHOW aKyCTUKW 3aHWManucb
B 40—50-x rogax C. H. PxeBkMH («Cnyx W peyb B CBETe COBPEMEH-
HbIX (hM3NYECKUX nccnegoBaHuii», 1936; «Kypc nekuuii no teopmum 3pyka»,
1960), H. A. Map6y30B, BbIABUHYBLUMIA TEOPUIO 30HHOW NPUPOAbLI ClyXa
(«My3blkanbHas akycTuka», 1954 r.), M. H. 3uMuWH, 3aHUMaBLWMiics BOM-
pocaMnm MCTOPWUM KNaBULLUHbIX WHCTPYMEHTOB, pacyeToM JAYXOBbIX MYy-
3blKaNbHbIX WHCTPYMEHTOB, W Apyrue.

OueHKa 3BYKOBbIX W WIPOBbIX KayecTB MY3blKanbHbIX WHCTPYMEH-
TOB — ocobeHHas npob6nema B aKycTuKe. VICTOPUYECKM CNOXMUAOCHL Tak,
4To 3Ta Npobnema B OCHOBHOM pellanach ANA CKPUMKWU. JaHHbIA UHCTPY-
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MEHT, KaK HWKakoW Apyroi, npukoBan K cebe MHOrOYUCNEHHbIX UCCNefo-
BaTeneil. BO3MOXHO, CBOKW PpOAb Cbirpana 34eCb CnaBa CTapUHHbIX
NTaNbAHCKUX MaCTepOB CKPUMUYHOIO fAiefia, CEKPETbI KOTOPbIX He fakT no-
KOSl COBPEMEHHbIM CKPUMUYHLIM MacTepam, BO3MOXHO — MpuU4YMHa B Kpa-
coTe 3ByKa CKpuUMNKW. Kak 6bl TO HW 6biN0o, HO A/ CKPUMKU MOXHO CYM-
TaTb YCTaHOB/IEHHbIM XapaKTep CMNeKTpa Pe30HaHCHOro Kopnyca, COOT-
BETCTBYIOLWMNIA CKpUNKaM pa3HOro Knacca KauyecTBa, a CneAoBaTesibHO,
yCTaHOBNEeH Takol (M3nyeckuii mapameTp, KOTOPbIA MOXHO KOHTpOAu-
poBaTb W C NOMOLLbIO KOTOPOro MOXHO A06uTbca Tpebyemoro Tembpa
MHCTpyMeHTa. A. B. Pumckunii-KopcakoB foKa3an BO3MOXHOCTb aKyCTu-
4Yeckoro KonuposaHMA CKpMNok. OH nuuwet: «OnbIT MOKa3blBaeT, 4TO
CXO0XECTb XapaKTepucTUK M3nydeHns B 061acTu pesoHaHca o6bemMa BO3-
ayxa (260—270 T'u), rnaBHOro pesoHaHca kopnyca (400—500 lu) mn B
obnactm ot 700 go 1500 Iy yxe faeT xopowwue pesynbTaTbl. OMbITHbINA
MYy3bIKaHT, NPOC/NYLINBAA CO CTOPOHbI, B 3TOM C/ly4ae MOXEeT W He OT/u-
YnTb 3BYKa OpUrnvHana oT 3ByKa Konuu. [nf Takoro KOnupoBaHUSA 3BYyKa
TpebyeTca NpPoOCTOl U, FNaBHOe, HETPYAOEMKUI CNOCO6 CHATUA YaCTOTHbIX
XapaKTepuCcTUK M3NyYeHUs WHCTpymeHTa» [5, 254].

B cBA3WM C ycTaHOB/NEHWEM PpOMXM CMEKTpa A1 OUEHKW KayecTsa
CKPUMKX BO3HWKaeT BOMPOC OMO3HAHWUA NPUHAAMEXHOCTU CMNEKTPa TOro
WUAX UHOTO TUNAa K TOMY WM WHOMY KNaccy KayecTBa, WM MHaye — K TO-
My WAW UHOMY TUMOBOMY CMEKTPY WHCTPyMeHTa. 3fecb (PaKTUYECKU MOo-
cTaB/feHa gpyraa npobnema, a UMeHHO npo6fiemMa pacno3HaBaHWs 3BYKO-
BbiX 06pa3oB. Mys3blkanbHble 3BYKW SABAAKTCA CAOXHLIMU 3BYKOBbIMU
curHanamu. MoXHO roBopuTb O A3bIKE 3BYKOB, Kak 3710 genaet J1. J1. M4c-
HWKOB B KHUre «ABTOMaTW4yeckoe pacrno3HaBaHue 3BYKOBbIX 06pa3oB»
(1970). My3blkanbHble UHCTPYMEHTbI FOBOPAT Ha CBOEOOpPa3HOM A3blKe.
OfAVH WHCTPYMEHT WMeeT sApKui Tembp, Apyro — rny6okuii Temép,
TpeTuidi, MOXeT 6blTb,— FHYCaBbli. HYXHO HayuyuTbCA MNOHWMAaTb A3blK
WHCTPYMeHTa, MOHMMAaTb CNoBa W rpamMmaTuKy f3blka, M — YMeTb nepe-
BOAWUTb 3TOT fA3blK Ha TOT, KOTOPbIM Mbl FOBOPUM.



II. OCHOBbl MY3blKA/TbHOW AKYCTUKMW

PaccmMoTpuM Tenepb COBPEMEHHble MOHATUA My3blKanbHOW aKyCcTu-
KW W MPUHUMNABI 3BYKOO6GPa3oBaHUSA B OCHOBHbIX Fpynnax My3blKaibHbIX
MNHCTPYMEHTOB.

WCTOYHUKM 3BYyKa B MYy3blKalbHbIX WHCTPYMEHTax, KOTOpble HacT-
panBalOTCA Ha OMpefeNeHHY0 BbICOTY TEM WM UHbIM MeXaHU4YecKum Cro-
cobom, fenatca Mo Tuny u3nyuyateneid Ha Heckonbko rpynn [6, 7]:
a) WCTOYHMKM C KONebNLWMUMUCA CTPYHaMU;

6) WCTOYHMKN C KONeGMIOWMMUCA A3bIYKAMU U CTEPXHAMU;

B)  WCTOYHMKM C KONEOGAWMMUCA MeMOpaHamu;

r)  WCTOYHWKMW C KONebaoWwrmMmnca nnacTmHamm;

L)  WCTOYHMKM C Konebnwwmmmuca crtonbamym Bo3gyxa (BTpy6ax).

Bo MHOrmx Tpyjax Mo aKyCTMKe KOHCTaTUpyeTcs (akT pacnpocT-
paHeHHOCTN MexaHW4yecKuX KonebaHWin B Mpupofe M TexHuke. YTBep-
XOAeTcs, 4TO KonebaTesNbHble [BUMXEHWA W KonebaTesbHble NPOLECCHI
npefcTaBnAloT coboii Hanbonee 4acTo BCTpevaroWMecs SBAEHNA HaLLero
mMupa. Kakum 06pa3omM My3blka CBA3aHa CO 3BYKOBbIMU, KonebaTenbHbl-
MU ABUXEHWAMU? My3blka — MCKYCCTBO, OTpaxkatoliee fAeiAcTBUTENb-
HOCTb B 3BYKOBbIX XY[lOKECTBEHHbIX 06pasax. 3BYK B My3bike fBnseTcs
HOCUTE/IEM XY[0)KeCTBEHHOr0 06pasa, 1 OH eCTb He Y4TO MHOe, Kak pacnpo-
CTpaHAWmMecs B ynpyroi BO3AYLUHOW Cpefile MexaHuuyeckue KonebaHums,
BOCMPUHMMAEMbIE YXOM.

OujylieHne 3ByKa nepefaeTcs HalleMmy yXy C MOMOLLbI0 MEXaHW4ecKux
Kone6aHWin yacTul, Bo3fyxa, CO3AaloWmNX BONHbI AaBNEHNA U Pa3peXxXeHus.
3afymaemcsa 0 npupoge 3Toro AasneHus. C 04eBMAHOCTbIO Mbl NoiiMeM,
UTO B KaX[O0N OTAENbHOW TOYKe BO3AYLUHOW cCpefdbl B OMpeAeNneHHbIi Mo-
MEHT BpeMeHW 3TO faBneHue OyfeT NPUHMMATb BMOMHe OMpefeneHHoe
3HauyeHue U, CnefoBaTeNbHO, €ro MOXHO 6yfAeT BbipasuTb uuciom. Ecnu
XKe OT MCnonHuTeneid K ywam cnylwartenei 6yfeT pacnpocTpaHATbCA WH-
(hopmauma 06 urpe opkecTpa B BWAE BOMH CXAaTWA U paspexeHus, To ¢
MOMOLLbI0 ManeHbKOro MWKpPO(OHa, YCTAHOBMIEHHOTO MO Halemy >ena-
HUIO B NOAXOAALEM MeCTe 3ana, Mbl CMOXeM 3anucaTb OCLUANOrpammy
3BYKOBbIX KONeb6aHWi B BWAE KPUBON, NOKa3blBaloLiei, Kak M3MeHseTcs
3BYKOBOE flaBNeHune B BbIOPaHHOI TOUKe BO BPeMeHW. W BOT aTa ocuuano-
rpamMma, KpuBas Kakoi-TO CNOXHOW (opmbl, 6yfeT cofepxaTb B cebe BCO
MH(opmaymio 06 OpKeCcTpe, BEPHEE O ero 3By4aHWW: W Kakue B AaHHbI
MOMEHT BPEMEHW WHCTPYMEHTbI MrpatT, ¥ TO, 4TO, Hanpumep, BTOpas
CKpMNKa B NepBOM psAYy Cbirpana oAHY (anbLUMBYIO HOTY, KalwAsHyn 3pu-
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TeNb U T. M. VI Npu 3TOM HUKAKOTrO 3HAYEHUS He MMEEeT HU KONMYECTBO
MY3blKAHTOB, HU C/OXHOCTb WCMOMHAEMOM My3blKM — BCE 3TO MOXeT
6bITb NpPeACTaBNEHO OAHWM efMHCTBEHHbIM TpaUKOM, XapaKTepusyr-
WM M3MEeHEHNe 3BYKOBOTO flaBNieHNA. YX0 1 YeN0BeYECKUA MO3T Ha OCHO-
Be 3TOr0 M3MEHeHWs [aBneHUs BMECTe BbIMOJHAKT MOYTU CBEPXbECTECT-
BEHHYIO paboTy Mo pas3rafblBaHW0 BCEA HYXHOW WHGpoOpMauum un npepg-
CTaBNAOT €e Ham B MPOCTO OCO3HaBaeMoW opme.

Ecnn Mbl cpaBHMM 3anucy 3By4YaHWA [BYX pa3HbIX OPKECTPOB, Ha-
npuMep CMMGOHNYECKOTO W [AXAa30BOro, TO, K HaleMy YAWBAEHUID, HaMm
OyneT ypesBbl4allHO TPYAHO HaNTU Kakoe-nnbO xapakTepHoe pasnuuune
3anncaHHbIX KpuBbIX. OHW OYeHb CMOXHbI. Mbl C ropa3fo 60nblMM ycne-
XOM CMOXEM 3aHATbCA W3Y4YeHMeM CcHayana npocTeilwnx koneGaHWiA.
Mpahmk npocTeiwero konebaHus npepctaBnsier coboit cuHycouay, Ko-
TOopasi B CBOH 0Yepeib SIBASETCA «MNOPTPETOM» YUCTOFO MY3bIKaNbHOMO
TOHa, KOTOPbIA 3BYYWUT AOBOMBHO FYyXO0 U ManOWHTEpPeceH C MYy3blKalb-
HOI TOYKM 3pEHUS, HO UMEET SPKO BbIPaXXEHHYIO ONpefeneHHOCTb BbICOThI
(cxema 1). CpaBHMM cuHycomay C rpaukom «b6enoro wyma» (cxema 2),
NPUMEpPoOM KOTOPOro ABMAETCA LUYM anjioAMCMEHTOB WM LUYM MOPCKOTO
npubos 1 KOTOPbIA He MMeeT KakKoi-nmbo onpegeneHHoi BbicoTbl. KpuBas
Takoro rpauka 60/blle NOX0Xa HA CAydYaliHbll, XaoTWYHbIA Habop
UMMYNbCOB.

Cxema 1. MpocToe rapmoHuyeckoe KonebaHue
AB — nepwuog; DE u GF — amnautyga

Cxema 2. benblii wym
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Cxembl 11 2 npeacTaBnstoT fBa KpaliHWX Mo CBOWCTBaM 3ByKa. MoX-
HO CKa3aTb, YTO BCe APYrue C0XHble 3BYKW HaxXoAATCA MexXxAy 3TUMU
4BYMS KPanHOCTAMMW: MNONHON PErynspHOCTU W MOMHOW HEPEerynspHoOCTH.
HayHeM M3yyeHne NpocTeinx KonebaHui.

du3nyeckas CyWHOCTb KoniebaTeNlbHbIX MNPOLECCOB, MPOUCXOAALLUX
B BM6patopax My3blKanbHbIX WHCTPYMEHTOB, pa3nuyHa. MpuunHbl Kone-
6aHuii, Hanpumep, CTPyHbl, BO36YXAEHHOW yAapom, OTAMYaloTCa OT npu-
UYMH KonebaHWin A3bl4Ka B NMPOEMe r0A0COBOW MNAaHKW, Ha KOTOpbIA geit-
CTBYeT NOTOK BO34yXa, W COBCEM fApyras npuynHa KonebaHwin ctonba
BO34yXa B TpybOKe [yXOBOro My3blKasbHOr0O WHCTPyMeHTa. Ho pgaxe
nepBoe 3HAKOMCTBO C 3aKOHaMy KonebaHWii BMOPaTOpPOB MYy3blKalbHbIX
WHCTPYMEHTOB 06Hapy>XuBaeT MHOI0 OfMHAaKOBOrO B caMWX KonebaTenb-
HbIX ABUXEHUAX 3TUX BMOPaToOpOB.

Bnarogapsa CX0XecTu pasfinyHbIX KonebaTeNbHbIX MPOLECCOB ANf
MYy3blKallbHbIX WHCTPYMEHTOB 0Ka3asoCb BO3MOXHbLIM BblAennTb [ABa
OCHOBHbIX Tunma KonebGaHwii: 1) cBO6OAHble KonebaHWsA, TO ecTb TakKwue,
Kakue coBepluaeT BM6GpaTop, MepBOHayanbHO BO36GYXAEHHBLIA U 3aTem
npefocTaBieHHbIi camomy cebe. Mpumep CBOGOAHbLIX KonebaHuit paeT
CTPyHa (hopTenuaHo, yfapeHHas MOMOTOYKOM, fAepeBAHHas nNnacTUHKa
KCMnooHa, BO3BYXXAEHHAA KOMOTYWKON M T. f.; 2) BbIHYXAEHHbIE Ko/e-
6aHus, TO eCTb Takue, Kakne coBepLlaeT BM6PATOP MY3blKaibHOT0 UHCTPY-
MeHTa, Ha KOTOpblii HenpepbiBHO BO34ENCTBYET Kakas-Nnb6o BHELHAS
cuna. Ecnm 310 A3bIYOK B aKKOpAeoHe wau 6asHe, TO BHELUHEl CWoi
ABNAeTCA MOTOK BO3fyXa; €CM 3TO CTPYHa CKPUMKWU, TO BHELWHAS cuna
BO3HMKaeT 6narofaps TPEHUIO CMblYKa O CTPYHY W T. A.

YKaxeM Ha OCHOBHOe pasfinuve 3TUX TUNOB KonebaHuit: npu cBoboa-
HbIX KOnebaHMAX BHELWHAS BO30OyXxjawwas cuna AeiicTByeT TOMbKO B
nepBoHayYaNibHbll MOMEHT, fanblue BUOpaTop KonebneTcs camMoCTOATENb-
HO, CBOGO/IHO, Ha HEro y)Xke He AeiiCTBYeT HMKakaa cmna (Kpome cONpoTMB-
NeHWs BO3fyXa W CWN TpeHWsa B MaTepuane BubBpaTopa W ero onopax).
Mpy BbIHYXAEHHBIX Xe KonebaHMAX BHeLWHAA BO36YyXAJatowas cuna no-
CTOSIHHO BO3[elCTBYeT Ha BuOpaTop. B pesynbTate Takoro pasnuyuns B
MepBoOM cnyyae Kone6aHMs OTHOCMTeNbHO 6bICTPO MpeKpalaTecs, BO BTO-
pOM — OHWM ANATCHA TaK A0Nro, Kak AO0Aro CylwecTByeT BHELUHAS cuna.

PaccmoTpum 6onee moapo6Ho o6a Tuna KonebaHus.

1. CBo6oaHble KonebaHna BMOPaATOpPOB
B MYy3blKa/ibHbIX MHCTPYMEHTaXx

Kone6aTenbHble ABUXEHUS B CaMOM O6LLEM BUAe — 3TO ABUWXEHMA Tyaa
W clofla, M3 CTOPOHbI B CTOPOHY. CpaBHUM Mexgy Cco6oii, Hanpumep,
Kone6aHUs BETKW [epeBa Mpu MopbiBax BeTpa PasHOM cuibl U KonebaHus
TOYKM, B3ATOM Ha CepeAnHe CTPyHbl. W BeTKa f[epeBa W CTpyHa cOBep-
WAT LBUXEHUS «M3 CTOPOHbI B CTOPOHY». OAHAKO 06a 3TW LBUXEHUS
NPUHLUMNNANBEHO Pa3NMyaloTcs Mo XxapakTepy. BeTka KaXAblii pas MOXeT
OTK/MOHATLCA Ha pa3NMyHOe pacCTosiHWe, W ee CpefHee MONOXeHWe B
pa3Hble MOMEHTbI BpeMeHU 6yaeT pasNnyHbiM. To4Ka Xe Ha CTpyHe Bcerja
COBEpLAaEeT ABMKEHNE OKOMO MOMOXEHNS PaBHOBECUs, KOTOPOE OHA 3aHU-
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MaeT TOrAa, Korja HaxoAuWTcs B nokoe. 3TO mepsoe oTanyue. BTopoe oT-
nnyne 6onee BaxHoe. OHO 3aknloyaeTca B TOM, YTO TOYKa Ha CTpyHe
NPOXOAWUT ONpefeneHHOe MONOXeHWe (HanpuMep, MNOMOXEeHWe paBHOBe-
cuA) 4yepe3 paBHble MPOMEXYTKM BpeMeHUW. [iBUXeHWe BeTKW AepeBa Ta-
KOro Mnpu3Haka He COAEPXMUT: OHa MPOXOAUT Kakoe-nmbo (rUKCUpoBaH-
HOe MOMOXeHWe uepe3 pa3Hble MPOMEXYTKM BpeMeHW. HakoHel, ecTb
elle fBa MeHee CYLeCTBEHHbIX OTANYNA: NYTb, KOTOPbIA NPOXOAUT BETKA,
BO MHOro pa3 6onblue MNyTW, NPOXOAWMOrO TOYKON CTPYHbI, HO 3aTO Obl-
CTpOTa [ABVMXEHUS WAN MHaYe — CKOPOCTb ABUXEHWSA Y CTPYHbl ropasfo
6onble. Ana Toro ytobbl xapakTepusoBaTb 06a BuAa ABVKEHWUS, Mep-
Boe 0603Ha4aloT Kak Hemepuognyeckoe, TO eCTb HEMOBTOPAIOLLEECH CTPO-
ro BO BPEMEHU, a BTOPOe — Kak Mepuoanyeckoe, TO eCTb MNOBTOPAIOLLEecs
perynspHo BO BpemMeHW. Bo BpeMeHM nepuofguyecku MOBTOPAOTCA He
TONbKO OMpefeNieHHble MOMN0XEHUS TOUKW, HO 1 ee CKOPOCTU U YCKOPEHMUS.
B My3blKanbHOW aKyCTUKe paccMaTpuBaloTCA TO/bKO Nepuognyeckne Ko-
nebaHnsa W Takue, NEPUOAMNYHOCTb KOTOPbIX HapyLlaeTCs He3HauuTenbHo.

Mpn un3yyeHun kone6aHWii 06bIYHO He WHTEPECYHOTCA MO0XEHNEM
TOYKW B [aHHbI MOMEHT BpemeHW. Hanpumep, CTpyHa u3fjaeT 3BYK ff.
B KaKoi-TO MOMEHT BpeMeHW Mbl CMbILIMM 3TOT 3BYK, HO OH He onpefe-
NAeTCA MOMOXEHMEeM CTPYHbl B AaHHbIi MOMEHT BpeMEeHW, a 3aBWCUT OT
BCEro npouecca KonebaHWii CTPYHbl B LiefIOM. YCTaHOBNeHMe 06WMX 3a-
KOHOMEepPHOCTeli BCero npouecca B LieNOM XapakKTepHO A1 pacCMOTPeHuUs
pa3NnNyHbIX TUMOB KONAe6aHUA WCTOYHWKOB MY3blKanbHbIX 3BYKOB.

MocMOTpMM, KakoBbl KonebaHWA TOYKM, HaxoAsAWeiAcs Ha Topue BUI-
Kn KamepToHa. M0 ABWXEHWUIO OfHOW TOUKM elle Henb3d CyAuTb O ABU-
XXEHUN MHOTUX APYruX TOuek Bubpatopa, M NpaBOMepeH BOMPOC: MOXHO
NN 0TOXAECTBNATb KonebaHWA OAHOW TOUYKM C KOnebaHWAMM MCTOYHWKA,
Ha KOTOpPOM B3fATa 3Ta TOuka? Teopus KonebaHWii nokasbiBaeT, 4To Ta-
KOe OTOXZAeCTB/IEHME XOTA W HEe3aKOHHO BO BCEX CAyYasX, HO 4acTo Becb
npouecc KonebaHuii MoxeT 6bITb NpeAcTaBneH TaK e, Kak W JBVXKeHWe
Of\HOW-e[JMHCTBEHHON TOUKM.

Mbl Ccka3anu, «MNOCMOTPUM... KonebaHus TOYKuM». [elNcTBUTENbHO,
Kak cfenaTb BUAWMbIMKA KOMeBaHWA TOYKM Ha TOpue BWUIKW KamMepToHa?
MOXHO, KOHEYHO, MbIC/IEHHO NpeAcTaBUTb cebe, YTO BUAKM KamepToHa
nonepemMeHHo To cbnmxatoTcs, To yaanaTca. O6bIYHbIA KaMepTOH CTaH-
fJapTa BbICOTbl NAl He NO3BOMWT YBWUAETb [ABWXEHME, HO ecinm B3ATb
60/bLIOK KaMepTOH W MPUKPeNUTb K OAHOW BWUIKE KyCOYeK rpudens ot
KapaHfala, TO ABUXEHWE MOXHO chenatb BUAUMBIM. HYXHO TONbKO
6bICTPO ¥ NEerko npoBecT rpudenem Ha KonebnoLeMcs KamepToHe Mo
nonocke 6ymaru.

Cxema 3. Busyanusaumsa konebaHwii HOXeK KamepToHa
1— 6ymara; 2 — KamepToH; 3 — KapaHfjall
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Takum 06pa3om, C MOMOLWbI 6OMbLIOrO KaMepTOHa Mbl CMOF/N YBU-
[eTb SiCHee [ABMXXeHWe TOPLOB BWIOK U 3ameyaTneTb «MOPTPeT» Kofe-
6aHMa Ha 6ymare. KonebaHua Kak 6bl pa3BepHYy/WCb BO BPEMEHU; no-
[0O6HbIA npueM n306paxeHns KonebaHuiA Ha Gymare Tak M Ha3blBaeT-
c — «pa3BepTKON KonebaHwuii». KcTaTu ckasaTb, pas3BepTka KonebaHuii
MOXeT OblTb OCYLLeCTBAEHA W APYTUMU MyTAMWU, Hanpumep, C MOMOLLbIO
3N1EKTPOHHOIO Ny4ya Ha 3KpaHe 3MEeKTPOHHO-NYy4YeBOW Tpy6KM.

KamepTOH MOXHO 3acTaBWTb 3By4YaTb He TO/MbKO yAapoM, HO W Mpo-
BOAS MO HeMy CMbl4KOM. B 3Tom cnyuyae noptpeT konebaHuii u3obpa-
3UTCA MNNaBHOW  KpMBOM — CuUHycomgoin. CuHycompa — rpadgmyeckoe
npescTaBfeHne Kakol-nMbo nepeMeHHOl BeNUYMHbI, W3MEHSAHoLWencs no
3aKOHY cuHyca. B Hawem cnydyae Tak M3MeHSeTCA BO BPeMEHW MOMoxe-
HMe TOYKM Ha TOpLue BUAKM KaMepToHa.

MHorue ¢usnyeckue SBNeHWS B MNPUPOAE MPOUCXOANAT B COOTBET-
CTBMM C 3aKOHOM CUHyca. CTporasg MaTemaTuka CUYuTaeT CUHycOMAanb-
HbIM TO/IbKO Takoe KofiebaHMe, KOTOPOe HWMKOr4a He HauyuHanocb U HU-
KOrfa He KoHuYaeTc. EcCTeCTBEHHO, YTO peanbHble KonebaTenbHble Mpo-
Lleccbl HMKOra TakoMy YCNOBMIO He OTBeyaloT. Bce umeeT cBoe Hayano
1 KOHel,. M03TOMY MPUHATO CYMTaTb KONe6aHUS CUHYCOMAANbHLIMU, €C/u
OHM ABASIOTCA TAKOBbIMW XOTA Obl Ha KOHEYHOM, [OCTATOYHO AAUTENb-
HOM OTpe3ke BpeMeHW. BaXHO MOAYEpPKHYTb, 4YTO He cama CUHycouga
npefcTaBnfeT MHTepec, a MEpPeHOCMMBbI el MpU3HaK, Ta MHhopmauus,
KoTopas paccka3biBaeT HaM O CBOIWCTBax KonebaTenbHOW CUCTEMbI, O
npoueccax, MPOUCXOAALWMNX C HacTpaMBaeMbiMW MWCTOYHMKAMK 3BYKa.
Yenosek CNbIWNT 3BYK KAMEPTOHA UMEHHO NOTOMY, 4To 6apabaHHas nepe-
NMoHKa B €ro yxe Koneb6neTcs B TakT C CUHYCOMAANbHbIMWU KonebaHUAMU
KamepToHa.

BbisBneHne 06WMX 3aKOHOB Ko0feb6aHMl HamMHOro obGnervaetcs, ecnu
MCMonb3oBaTb rpaukn KonebaHwWid, AarolWwmMe HarnsgHoe npeacTaBieHne
0 xapakTepe Kkone6aHuii. Takoil rpagmk MOXHO MOAYYUTb AMGO C MO-
MOWbl0 nNpubopa, Kak B BbILWENPUBELEHHOM criyyae, NM60 BbIUEPTUTH,
yunTbiBas 3aKOHOMEPHOCTU KonebaHWii.

Ha cxeme 3 ropusoHTa/libHas OCb TOYHO COBMajaeT C MOJSIOXKEHUEM
TOYKM Ha TOpLie BU/KW, KOTAA KaMepTOH He Konebnetca. Fopu3oHTanbHas
0Cb — OCb BPEMEHW, ¥ eCN NPOBECTV B KAKON-TO MOMEHT BPEMeHW Yepes
3Ty OCb MEpPNeHAUKYNap [0 MepeceyeHWs C CUHYCOUAOW, TO ToUKa nepece-
YeHUs MOoKaXKeT, Ha KaKOM pacCTOSHWW HAXOAWTCA BMMIKA KamMepToHa OT
LLeHTpanbHOro MOM0XEHWs, TO eCTb MOMOXEHUS pPaBHOBECHS.

[oBOpAT, 4YTO TOYKa COBepLlaeT MONMHOe KonebaHue, Korja OHa W3
KaKoro-to oMKCMPOBAHHOTO MOJIOXEHUA, HaNpUMep U3 NOJSIOXKEHMWSA NOKOSA,
OTK/IOHSIeTCS B OfHY CTOPOHY, Aanee OMyCKaeTcs A0 MONOXEHUS paBHO-
BeCWs BHOBb, MPOXOAWUT €ro, OTK/MOHAETCA B [PYryl CTOPOHY U CHOBa
BO3BpallaeTcs B LeHTpanbHOe MofoXeHWe. Bpems, B TeyeHMe KOTOPOro
TOYKa, coBepllatoLas KonebaHus, MPOXOAUT BCe NMPOMEXYTOUHbIE MOM0-
XXeHWA 1 BO3BpalLlaeTCs K MPOM3BOALHO BbIGPAaHHOMY WMCXOLHOMY, Ha3bl-
BaeTcA NepnoLoMmM KonebaHwii. Hanbonbluee OTKAOHEHME TOYKM OT MO-
NOXEHNA paBHOBECUS Ha3blBaeTcs aMNNUTYy Aol KonebaHuiA. Takum
obpa3om, Touyka COBepliaeT OfHO MOAHOe KonebaHue, KOrja MPOXOAWUT
paccTosiHuWe, paBHOE B CYMMe YeTblpeM aMnauTyAam, a Bpems, 3aTpadeH-
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HOe TOYKOI Ha 3TO fBWXeHue, paBHO mepuody. Hanmpumep, nepuog kone-
6aHns KamepToHa nalpaseH 0,0022727272 c. OkpyrneHHo 0,0023 c¢ wnu
2,3 MWUANNCEKYHAbl. DTO 3HAYMTENbHO MEHbLUE BPEMeHW, HeoO6XO0AMMOro
rnasy Ans socnpuaTua asumxeHus (okono 0,1 c¢), NO3TOMY Mbl U He B CO-
CTOSAHUM YBUAETb KOMebaHWA HOXeK KamepToHa nal

Yucno konebaHwuidi unu 4mcno NepuopoB 3a OAHY CEKYHAY eCcTb 4acTo-
Ta KonebaHwii. 3TOT mapameTp 06paTHO NPONOPUMOHANEH MNepuogy, u
€ro MOXHO BbIYUCNUTbL, pas3fenns efuHULy Ha nepuog. Tak vacToTa And
kone6aHuns ¢ nepuogom 0,002273 ¢ 6yget paBHa 1:0,00273 « 440 koneba-
HWIA B cekyHay. EgmHumua yactoTel — repl. OfuH reply — 0fHO Koneba-
HWe B CeKkyHfy, 440 'y — 440 konebaHuii B CeKyHAy.

[na konebaHusa, npeACTaBNEHHOr0 Ha CxemMe 1, pacCMOTPEHHbIe TONbKO
4yTO NapameTpbl — Mepuoj, Yyactota u aMnanTyga — MOCTOSHHbIE BO Bpe-
MeHW BennyuHbl, OHM MOCTOAHHBLI U B NEPBYIO, U BO BTOPYIO, U B TPETLIO,
1 B nocnegytolme cekyHibl. Ho KakuM >xe 06pa3som MNOCTOAHHbIE BENNYMN-
Hbl MOTYT MPeACTaBNATb CaMO ABUXEHMe TOUknU? Mol elle He ckasanu 06
OfJHOIi MepeMeHHON Benn4uMHe, KOTOpas HeCeT HeMoCcpefCTBEHHYH MHpOp-
Mauuio 0 ABVKEHWW W 3aBUCUT OT KOHCTAHT (MOCTOAHHBLIX BEINYMNH)
KonebatenbHOro npouecca. 3Ta NepeMeHHas BefIMYMHA — OTKNOHE -
HUue Kone6ntoLweica TOUKM OT NONOXEHUS PaBHOBECUA B faHHbIA MOMEHT
BpeMeHu. Korga OTKNOHEHMe MakcuManbHOe, ero HasblBaloT aMNAnNTy Lo,
Kak ¥ 6bi10 yXKe ycTaHOBMAEHO Bblille. Ecnu Mbl 6ygeM 3HaTb 3aKOH M3Me-
HeHWUs OTK/IOHEHWSA y BO BPEMEHW, TO TeM caMbiM Oyfem 3HaTb Mpak-
TUYECKW BCe O JaHHOM npolecce KonebaHusa. padmyeckn 3aKOH U3MeHe-
HWS OTKNOHEHWS BO BPEMEHMW YyXXe MpefAcTaBNeH KpWBOW Ha CXeMme, T. €.
CUHycoungoi. MoaTomMy ocTaeTcsa TONbKO MNPeAcTaBUTb 3Ty KPUBYHO C Mo-
MOLLbI COOTBETCTBYIOLEA DOPMYNbI:

y= A-Sin 2nf -t, 1)
rae; A — amnamTtyfpa kKonebaHwus,
f — uvacTtoTa konebaHusa (f = rfe T — nepuog),
2N — nNOCTOAHHbIA KoahuumneHT (8 =3,14),
t — Tekyulee Bpewms,

Y — OTK/IOHEHKE KOI'I86]1POIJ.|,8VICFI TOYKN OT NONOXEeHUa paBHOBeCUA
B AaHHbIVI MOMEHT BpeMeHu t.

O603HauMM Npon3BefeHMe NOCTOHHOIO KO3(h(uLumeHTa 21 Ha 4acToTy
f 6YKBOIi CO, KOTOPYK HAa30BEM, B OT/IMYME OT LLMKAMYECKOW YacToThl f, Kpy-
rooii yactoTtoit: 2nf=co. 370 0603HayeHne GyAeT WCMONb30BAHO HUXE.

Nio6oe konebaTenbHOe ABMXEHWE, coBepluatolieecs Mo 3akoHy (1),
Ha3blBaeTCA rapMOHUYeCKMM KonebaHuem. EMy cOOTBeTCTBYeT 3BYK Ka-
MepTOoHa, Kone6aHUsi KOTOPOro HempepbiBHO MOAAEPXKMBAOTCA CMbIYKOM.
B My3blKanbHOW aKycTUKe C MOHATWEM TapMOHMYECKOTo KonebaHus CBS-
3aHO MOHATME YMCTOrO TOHA. VIMEHHO YMCTbIA TOH, B3aWMOfeicTBYIOLNiA
C LPYTUMU YUCTbIMW TOHaMW, SBNSETCH «0OBLEKTOM» HACTPONKMU.

N3meHeHNa napameTpoB FapMOHWYECKOro Kone6aHUs BbI3biBAOT CO-
OTBETCTBYIOLLME W3MEHEHUS TOHa. Tak, yBennyeHWe aMnaUTYAbl Bbl3biBa-
eT YBeNUYeHWe TPOMKOCTM, a YMEHbLUeHWe WKW YyBenn4YeHUe 4acToTbl —
MOHWXEHWE WNU MOBbILIEHWE TOHAa. A CYLWeECTBYeT /M CBA3b MEXAY
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aMnAnTYyAol 1 4acToOTON? 3aBUCUT M YacTOTa OT TOro, HaCKONbKO CUIbHO
BO36YAMAM KaMepTOH unu cTpyHy? OTBeT — W fa, U HeT — MOXeT no-
Ka3aTbCs Ha NnepBblil B3rnsg napagokcanbHbiM. 3 NOrMkn Befib N3BECTHO,
YTO fBa MNPOTMBOMOMOXHBIX CYXAeHWs 06 O4HOM W TO >Xe npegMeTe
He MOryT ObITb OAHOBPEMEHHO WCTUHHbLIMW, KaK0e-TO CYXAEHWEe AO0/KHO
6bITb NOXHbIM. OAHAKO NOrMKa Takoro oTBeTa OyfeT chnaceHa, ecnu
Yy4YecTb, C KaKoi TOYHOCTbIO OMpPeaensiTb U3MEHEHMe 4acToTbl MPU U3MEHE-
HUM aMnNAnTyfbl. B nepsoM npubBAMKEHUM MOXHO CYMTaTb, Y4TO NapameT-
pbl He 3aBUCAT ANA 60MblUMHCTBA BMOPATOPOB OAUH OT APYroro, ecnv
aMnAnTyfbl KOMeBNOWNXCA CTPYH WAW  A3bIYKOB [OCTATOYHO Masbl.
Takoe CBOWCTBO KonebaHWA Ha3biBaeTCA M30OXPOHHOCTbLIO. [lpak-
TUYECKM 4YeNOoBeK He 3aMeyaeT W3MEeHeHWs 4acToThbl, ecnu nepBblil pa3s
CbIFpaTb TOH 0YeHb TUXO (MMAaHMCCMMO), a BTOPO/ pa3 — OYeHb FPOMKO
(hopTnccumo). a vHaye n Henb3a ObINO Obl UFpPaTb Ha MHCTPYMEHTaXx,
B KOTOPbIX MPW W3MEHEHUWN TPOMKOCTW M3MeHsAnacb Obl yacToTa. W Bce xe
HebonblIMe OTKMOHEHWA OT WM3O0XPOHHOCTWU HabnwpalTcs faxe y npu-
3HAHHOro0 3TanoHa 4acToTbl — KamMepTOHa: 4acToTa OYeHb TUXUX €ro Ko-
nebaHnit YyTb-YyTb HUWXE YacTOTbl CU/IbHbIX KonebaHuil. HO yxo Takmx
OTK/IOHEHWI 4YacTOTbl MOMPOCTY He 3aMedyaeT. B gaHHOW KHure paccmart-
pMBalOTCA TO/IbKO M30XPOHHbIE KONe6aHUA UAKU, KaK MX MHAye Ha3blBaloT,
NnHeliHble KonebaHus. Ecnm ke M30XPOHHOCTb HapyllaeTcs, To koneb6a-
HWS Ha3blBalOT HeNWHEeNHbIMU. BONbLIKWHCTBO BMOPATOPOB MY3blKanbHbIX
WHCTPYMEHTOB NPU OYeHb CUJIbHBIX KonebaHUAX, 60NbWINX aMManuTypgax
[alT HenuHeliHble Kone6aHUs WM, Kak FOBOPAT, CTAHOBATCA He/NHein-
HbIMU cucTeMaMu. HO npu AOCTAaTOYHO ManbiXx aMnAuMTygax KonebaHus
B My3blKafbHbIX WHCTPYMEHTaX MOXHO CUYMTaTb AUHENHbLIMM.

Mbl yCTaHOBUAW, YTO rapMOHWYECKMe KoNiebaHWA KamMepTOHa WMeKT
onpejeneHHy 4acToTy (Unm 06paTHYH el BeNUYMHY — Mepuos) u am-
nautygy. LonycTum, f[ABa OfWHAKOBbIX KaMepTOHa MWMelT OAWHaKOBble
aMnAnTYyAbl U YacToTbl. MOryT M 4Yem-TO OTAMYaTbLCA KO/MebaHUs 3TUX
KameptoHoB? OkasbiBaeTcs, Moryt. OAWH KaMepTOH MOXHO 3aCTaBWUTb
3ByuYaTb HECKONbKO MNO3Xe, 4Yem Jpyroii. CoOTBeTCTByHOLWMe Trpadukm
Kone6aHuii 6yayT CMelleHbl APYr OTHOCUTENbHO Apyra (cm. cxemy 4).
Takomy CMeLLeHn0 gann cneymanbHoe 0603HauYeHne — CABUT WKW, 4TO
6onee ynotpebuTennHo, pa3HoOCTb (a3. PasHocTb (ha3 onpepensieTcs
paccTosAHWeM, OTCYMTAHHbIM NO OCY BpeMeHW (FOPU3OHTaNbHOI ocHu),
OflHaKO 3TO CMeLLeHMe Mo BpeMeHW yfobHee BbIpasuTb B JONAX Mepuoja,
KOpoYe roBops, CONOCTaBUTb CMELLEHWE C BEAMYMHOW nNepuopa.
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MpeAnonoXnM, 4YTO B KakKOW-TO MOMEHT BWIKM OAHOT0 KaMmMepTOHa
OTKNOHNNINCb OT MONOXEeHUA paBHOBeECUA Ha MaKCUMalbHYH BE/INYUNHY,
a B TOT Xe Camblii MOMEHT BWAKM BTOPOr0 KamMepTOHa MPOXOAAT MOno-
XeHue paBHoBecusi. CuHycoufbl B 3TOM Cfyvyae CABWHYTbI Ha 4YeTBEpTb
nepuoga (cm. cxemy 4), n konebaHma pasnuyaloTcs no ase Ha 90°
(nonHbIn nepuof NpuHAT 3a 360°).

[Ona HacTpolku BaXKHYK po/b, KakK YBUAWM fanee, Wrpaer pasHoOCTb
a3 0° n pasHocTb a3 180°. CooTBeTCTBYHOLWME Napbl CUHYCOM] NnokKasa-
Hbl Ha cxemax 5 n 6. Mpu HyneBoi pasHOCTW (a3 rpatukn KonebaHwii

Cxema 5. CrioXeHue rapMoHWYEeCKux Cxema 6. CnoXxeHue rapMoHWYeECKUX
Koneb6aHuii ¢ paBHbIMM 4YacToTammn Kone6aHuii ¢ paBHbIMW YacToTamu
PasHocTb ¢ha3 = 180° pasHocTb a3z @ = 0°

KamMepTOHOB TOYHO COBMaAatoT, Takue KonebaHUs Ha3biBalOTCa CUH (a3 -
HbiMu. lMpu pasHocTn (a3 180° KoneGaHMs SBAAOTCA KakK 6Gbl 3epKaib-
HbIM OTPaXKEHWEM ApYr Apyra. B 3ToM cnyyae BWIKM OJHOTO KaMepToHa
MaKCUManbHO Pa3ABMHYTHI, a BWIKM BTOPOr0 KamepTOHa MaKCUMaNbHO
CONMXKEHBI B TOT e CaMblii MOMEHT, B CNeAyloLnii MOMEHT MON0XeHUWe
BUIOK MEHSIETCA Ha NPOTWMBOMONOXHOE U T. 4. ECNM 4acToTbl KAMEPTOHOB
B TOYUHOCTM COBMAJalOT, a PasHOCTb (a3 coXpaHsieTcs MOCTOSHHOW (M He
0653aTeNbHO paBHOW HYMK), TO Takue KonebaHWs Ha3bIBaOT C U H-
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XPOHHBI MU CUHXPOHM3ALMA KONebaHWii nMeeT MeCTo, Hanpumep, npu
HacTpoiike YHWCOHa. OTMETUM TaKXe, YTO KonebaHMsA C pa3HOCTbiO (a3
180° HasblBalOTCA aHTMPa3HbIMMK, camum KonebaHMA MPOUCXOAAT B
HpoTMBOGhase.

MoHATME O pa3HOCTM (a3 Heob6XOAMMO MpU  BLISCHEHUU ABAEHU,
NPOUCXOAAWMX NPU COMOCTABAEHUMN [ABYX WM HECKONbKUX rapMoHuue-
CKMX KonebaHWii B npouecce HACTPOWKM BMOPATOPOB My3blKanbHOTO
WHCTPYMeHTa (TO ecTb CTPYH, A3bIYKOB M T. [.). B aTOM cnyvae pasHOCTb
(ha3 conocTaBnseMblX TOHOB MMeeT pellatoliee 3HayeHue. Cpsur as
paccmaTpuBanca [0 CUX MOp KakK XapaKTepUCTUKa BPeMEHHOro CMelLLeHus
Kone6aHnin. Ho MOXHO YCTaHOBWTb NOHATWE (hasbl U AN OAHOr0 rapMo-
Huyeckoro konebaHua. Torga (asy, BblpaXeHHYH B A0NAX nepuopa,
HY)>XHO OTCUMUTBLIBATbL OT KaKoro-nn60 Npou3Bo/ibHO BblGPaHHOT0 MOMeEHTa
BpeMeHW. OObIYHO paccmMaTpuBalOT TaK HasblBaeMYd Ha4vyafNbHY IO
th a3y, KOoTOpas xapakTepusyeT COCTOSHWE rapMOHMYECKOro KonebaHus

B HauyasbHblii MOMEHT BpeMeHM, U 0603HaYaloT ee 6ykBoi % . HauanbHas

thasa konebaHmit BuGpaTOpa B MY3blKalbHOM WHCTPYMEHTe 3aBUCUT OT
crnocoba ero Bo36yxaeHns. Tak, Ans CTPyHbl (QopTennaHo, BO3OYXAEeH-
HOW yAapoM MONOTKa, HayanbHas (hasa OyfeT paBHa Hyno, Tak Kak
CTPyHa MNpakTU4yecKW MIHOBEHHO HauyWHaeT ABUraTbCA W3 CBOEro Moso-
XeHus paBHOBecusa. HanpoTus, CTPyHa LWMWMNKOBOrO WHCTPYMeHTa, OTTA-
HyTas B CTOPOHY W OTNYLEHHas, HauMHaeT CBOW KojebaHUA OT MaKcu-
MafibHOr0 OTKNOHEHMWS OT MOSIOXKEeHUA paBHOBeCWA, U asa Takoro Kone-
6aHMA CTpPyHbl OyAeT paBHa He Hynto, a 90°.

Tenepb MOXHO 3anofHUTbL TPWU Trpadbl «aHKETbl» 060r0 rapMOoHU-
yeckoro konebaHua: yactoTa, amnanTyga v dasa. 3TM napameTpbl ocTa-
I0TCA NMOCTOSHHbLIMU B TeYeHWe BCEro npolecca u xapakTepusytoT Koneba-
HWE B Lie/IOM, B OT/IMYME OT MEPEMEHHbIX «OTK/OHEHUS Y» U «BPEMEHU t»,
XapakTepusylowWwmx NonoxeHne Konebawowelics To4kn Bo BpemeHun. C yye-
TOM «AHKETHbIX AaHHbIX» FrapMoHuYyeckoe KonebaHue MOXeT ObITb 3anu-
CaHO aHaNUTUYeCKN B CnefylolieM Bufe:

y = A-Sin(<ot — ®o" (2)

rae: y — OTK/IOHEeHWe TOYKM OT MOJI0XEeHUS PaBHOBECUA B flaHHbIA MO-
MEHT BpEMEHU t,
A — amnautyga,
® — Kpyrosasa 4acToTa,
t — Bpewms,

— (asa konebaHus (HavanbHas asa).

OTKNOHeHWe y Konebnwoweiica TOYKM OT MOMOXKEHWUA paBHOBECUSA
no BbilWEeNpuUBeAeHHON Gopmyne (2) MOXHO CBA3aTb C NapameTpamu
Bubpatopa. Kakue ke B fJlaHHOM cflyyae HY>XXHbl napameTpbl BubpaTopa?
CyuwecTByeT gBa 0606LWEHHbIX NapameTpa Nto6oli Konebntoweics cuc-
TeMbl, BAUSIIOWME HA 4acTOTy KonebaHwid: 3TO ynpyrocTb M Macca Bubpa-
Topa. OHM 0603HavalOTCA, COOTBETCTBEHHO, BykBaMu K U M. Koadhduuum-
€HT K Ha3blBaloT eLle XEeCTKOCTbi. ®U3NYECKNI CMbICT 3TOTO KO3hduum-
€HTa npolie BCEro MOACHWUTb Ha NpMMepe MPYXWHbI C FPY30M, KOTOpbIN
MOXeT KonebaTbCA Ha MNPYXWHE, ecnu BTOPOW KOHeL, MpYXWHbl He-
NOABMWXHO 3aKpenfieH B onope: KO3I(P(MULMNEHT K YNCNEHHO paBeH YCUANIo

31



B MPY)XWHE MNpu ee pacTsHKeHUM (UNM cXaTumn) Ha eguHULY ANUHbLE (CM).
B cTpyHe KO3(h(hMLMEHT XecTKOCTU YBEUYMBAETCS C MOBbILIEHWEM Ha-
TAXEHWSA CTPYHbl, B A3bl4Ke 3TOT KOIPGHULMEHT MOXHO YMEHbLWMUTb,
MOANUAMB A3bIYOK Yy OCHOBaHWA. BbiACHMB Tenepb (M3NYECKUIA CMbICA
ynpyroctn (KecTkocTu) BubpaTopa, Mbl 6e3 Tpyga noiiMeM U CBA3b
napameTpoB BMGpaTopa C 4acTOTOlA, ycTaHaBAMBaeMY OCHOBHOW hopMy-
noit ana konebaHwWs MaTepuanbHbIX Ten:

cji=V A
M
roe KM — pacCMOTPEHHbIe Bbllle ynpyroctb U macca.

3HauyeHue 4acToTbl M3 Gopmynbl (3) MOXHO NOACTaBUTb B ypaBHe-
Hue (2). Torga oKaxeTcs, 4TO BeCb Mpoliecc rapMoHMYeckoro koneba-
HWSA 3aBUCUT OT YeTblpex MOCTOAHHbIX MapameTpoB: YMNPYrocTM U Macchbl
Tena, C OAHON CTOPOHbI, U aMNANTYAbl U HavyanbHOW (a3bl — C APYrOW.
[Ba nepBbIX NOCTOAHHbLIX NapameTpa BbipaXalT ANHAMUYECKUe CBOWCTBA
BMbpatopa, a ABa MOCNeAHUX — TaK Ha3blBaeMble HayalbHble YCN0BUA
Koneb6aHuii (rge paccmatpuBaemas TOYKa HaxOAMNacb M KaKyk CKOpPOCTb
MMmena B HauvyalbHbIl MOMEHT BpeMEHM).

Mbl yXe CONOCTaBNANM FapMOHMYeCcKUe KonebaHWs ABYX KaMepTOHOB
npy pacwun@poBKe MOHATUSA cABura ¢as, HO nNpu 3TOM ocTaBuaM 06e3
BHMMaHWS pe3ynbTaT COBMECTHOro 3By4aHWs [BYX KamMepTOHOB. To, uTO
Clyyaun CNoXeHna KonebaHnii MpakTUYECKM MMEKT MECTO B My3blKabHbIX
MHCTPYMeHTax, [OKa3blBaeT KaK OMbIT C KAMEePTOHaMU, TaK U COBMECTHOe
3By4aHue CrpyH, A3bl4YKOB, NaacTWH KcunogoHoB M T. 4. Hanpumep, ABa
OfHOBPEMEHHO KONe6MoWMXCca A3blyKa BO34ENCTBYIOT Ha BO3AYLUHbINA
06beM, HaxogdAwwmiica psaoOM C HUMW, 3acTaBnAsn ero KonebaTbCi MOA
BO3JeNCTBMEM CYMMapHOro ABWXXEHUS A3bIYKOB.

PaccMoOTpUM € NMOMOLLbIO TFpauuecKoro CA0XEeHUsS HEecKonbKO OCHOB-
HbIX CNy4yaeB, XapaKTepHbIX AN HACTPOWKMU, a UTO6bI HalUM paccyXAeHus
6b11M CTPOrMMKM, 3acTaBUM KonebaTbCA [Ba KaMepTOHa WM [Ba fA3bl4Ka
[OCTATOYHO TUXO C HEGOMbWMMN amMnanMTygamu (Npyu 6oNbWKNX aMMANTY-
Jax KonebaHWs CTAHOBSATCA OT/AMYHBLIMK OT MPOCTOW CUHYCOMABI) W
6ynem noafepXuBaTb KonebaHWs B TeYeHMe TOrO BPeMEHW, KOTOPOe Ham
Heo6xoaMMo. B 3TWX YCNoBUSX BblGpaHHble WCTOYHUKM 3ByKa [agyT
rapmMoHuuyeckne KonebaHus, COOTBETCTBYIOLME 3aKOHY CUMHYyca. Bo3bmem
ANA onpefeneHHoOCTM 06a KamepTOHa C O4HOM M TOI XKe 4YacTOTOW, Hanpu-
mep 440 Tu. W3 npakTuky n06OA HACTPOWLWMK WAN  MY3blKaHT
3HaeT, 4YTO pe3ynbTaT HUYero 0co6eHHOro NpefcTaBnATb He GyfeT: mpo-
CTO ABa KamepToHa 6yayT 3By4yaTb rpoMuye, yem OAWH. TMOSACHAT Takxe,
UTO WMEHHO ANS YBENUMYEHWS T[POMKOCTM B (POPTENMaHO HaTAruBalT
TPW CTPYHbl, @ B A3bIY4KOBOM WHCTPYMeHTE [enalT fBa WM TpU fA3bluka
ANA OAHOM W TOM >Xe HOTbl. Teopms Koneb6aHWii MNoACcKasblBaeT HaM, 4TO
KonebaHna HeCKONbKUX OAMHAKOBO HACTPOEHHbIX BMOGPATOPOB CUHXPOHU-
3UPYIOTCA, pPa3HOCTb (a3 MX KOonebaHWin CTaHOBUTCA HY/NeBOW M OHW B3a-
MMHO ycunmBatoTcs. Ecanm 6bl Mbl CNOXWUAWM rpaduyecKku 4Be CUHYCOUAbI,
n306paxeHHble Ha Cxeme 5, TO Moayumnn 6bl TOXe CUHYCOUAY, C TaKOW Xe
4acToTOW, HO C amMnAMTYAOMW, paBHOW CyMMe amnauTyf CKNajbiBaeMbiX
Kone6aHuini Al+ A 2. Ho Teopus Kone6aHWil roBOpUT TakXe W O TOM, 4TO
npu CNOXeHUW ABYX FapMOHMYECKUX KonebaHWii ¢ OAUHAKOBBIMU 4acTo-
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raMm MOXeT NpPpoucCXoAuTb HE TOJNIbKO YCU/eHUe KOﬂeﬁaHMVI, HO N UX
ocnabneHue. 3To Npou3oifeT B TOM C/ly4vae, eciim KonebaHusA aHTUda3-
Mble, TO ecTb C pa3HOCTbio ha3 180°. B 3TOM MOXHO y6eAnTbCs, ecnu
rpauyecky CNOXUTb CUHYCOUAbI, NOKa3aHHble Ha cxeme 6. CKnafblBaThb
Heo6X0AMMO C YH4eTOM HanpasieHUs OTKNOHEHWS BBEPX UM BHM3. Hanpu-
Mep, B KaKol-TO MOMEHT BPEMEHW TOYKa B COOTBETCTBMM C OAHOW CUHY-
COI/I,CI,OI7I AO0/1KHa OTKNOHUTbLCA BBEPX Ha BE/IMYUHY Yy, HO B COOTBETCTBUN
C ApYroii CuHycoupoi OHa [O/KHA OTKNOHMTHLCA BHW3 Ha Ty e Benu-
yuHy y. Ecnm amnauTygbl paBHbl, TO pe3ynbTupyiollee BO3felCTBUE Ha
KONEeO6MIOLWYIOCS TOUYKY OKa3biBAeTCA pPaBHbIM HYMO M To4YKa [AOSKHA
ocTaBaTbCA B MNOKoe. TeopeTWYecKW fABa aHTUPA3HbIX FaPMOHUYECKUX
KonebaHWs C paBHbIMW  amMnAMTyfaMu  B3aWMHO  YHUUTOXAaKTCH,
O]—A2=0. Ho KTO-HMOYyAb W KOrfga-HMbyab passe chblwan, 4ytobbl ABa
OfHOBpPEMEHHO 3BYyYallMX KamepTOHa racuau KonebaHus p[pyr gpyra?
Het, He cnblwan. OfHako Teopus 3gecb npaBa. B felicTBUTENbHOCTM Xe
OYeHb TPYAHO NPV TOYHO HACTPOEHHbIX KamMepTOHax Mony4yuTb KonebaHumA
C pa3HocTbio (ha3 180°. KonebaHus KamMepTOHOB WAW CTPYH B YHWUCOHE
aBTOMaTUYECKN CMHXPOHM3NPYHOTCS, CTAHOBATCA CUH(a3HbIMKU. U Bce Xe
ralwieHue KkonebaHWid, XOTA M He COBCEM MOJIHOE, 4YaCTUYHOE, MOXHO
nofyunTb, chnywas KonebaHWs OAHOrO KamepToHa. [ns 3Toro Hajo
pacnonoXuTb KaMepTOH BEPTUKANbHO BOG/MM3N yxa WU Mef/IeHHO BpaliaTb
BOKPYl BepTWMKanbHOW ocu. HeTpyAaHO HalTW Takoe MOMOXEHUe Kamep-
TOHa, NPU KOTOPOM 3BYK KaK 6Gbl MFTHOBEHHO nponafjaet. OTO 3HAYMT, YTO
B [aHHOM MeCTe Ha 4acTuubl BO3fyXa [AeiiCTBYIOT ABE FapMOHMYecKue
Kone6atenbHble CWMbl, MpuUlleflwne OT pas3HbIX BUIOK UM OKasaBliMecs
B npoTuBoase. HanpasneHne, KOTOPOe COOTBETCTBYET JIMHUU MPOTUBO-
thasHOCTU KonebaHWii, cocTaBnseT MpUMepHO 45° K MAOCKOCTM, NpOXO-
AAwei no ocsim 06enx BUNOK. V3 pacCMOTPeHWS 3TUX ClyyaeB Mbl 40XK-
Hbl CAeNnaTb ABa MPaKTMYeCKM BaXKHbIX BbIBOAA: BO-MePBbIX, CUH(A3HbIE
KonebaHUs B3aMMHO YyCUNWBAKOT APYr Apyra, U BO-BTOPbIX, aHTU(a3Hble
KonebaHUsA B3aMMHO YHWYTOXAKT APYr Apyra, WM €ecnu amnauTyabl
CKNnagblBaemMblX KonebaHWii He TOYHO paBHbl APYr APYry, TO yMeHblla-
I0TCA [0 BEe/WYMHbI, PaBHOW pPa3HOCTWM aMNAUTYA.

Tenepb paccMOTpUM cAy4yaih CNOXeHWS KonebaHWi, UCKAUYUTENbHO
BaXHbI ANS NpaKTUKU HAcTpOWKW, KOrAa B pe3ynbTUpYIOLeM Koje-
6aHUN nNepuoamnyveckn YepeayroTcs CUH(PA3HOCTb M aHTU(a3HOCTb CKa-
AblBaembix KonebaHwii. CHauyana nocnywaem 3TOT Caydvaid: 3acTaBUM
KonebaTbCA [Ba KaMepTOHAa, UMELMUX pa3/IMYHbIe 4acTOTbl, Hanpumep
440 n 441 Ty. Nnn ewe npouwe — nocnywaem OAWH TOH [AaBHO He Ha-
CTpanBaemMoro MHCTpPyMeHTa — NMUaHWHO, 6aﬂHa, OlHOVMMEHHbIE ABOVIHbIe
CTPYHbl MaHAOMMHbI. MpU 04YeHb BHUMATEbHOM CMYLaHWMW, faXxe Y 0THO-
CUTENbHO HAaCTPOEHHOrO WMHCTPYMEHTa MOXHO 06HapyXuTb XOTA 6bl He-
CKOJ/IbKO TOHOB, B KOTOPbIX HET TOYHOIW HacTpoliku BMGpaTopoB. Ha cayx
TakKoe HecoOTBeTCTBME MPOABASETCA B BUOGpaLMmn, ApoXaHUU ToHa, nepuo-
[UYECKNX YCUNEHUAX U 0cnabneHnsx rpoMKOCTM 3ByKa. B My3blikanbHOW
aKyCTUKe 3TO Ha3blBaeTcCA 6MneHnAMN. BueHns nerko nony4ynTb B ONbl-
Tax C N06bIMU WCTOYHUKAMK 3BYKOB, NMWb Obl [Ba WCTOYHMKA faBanu
cnerka pasfnuyarouimecs no BbicOTe 3BYKU. YeTuye Bcero 6meHus nposs-
NATCA Ha MPOCTbIX TOHaX KaMePTOHOB, OPraHHbIX TPy6. B Takux cnyyasx
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YMEeHbLUEHME FTPOMKOCTM MpW HacTYMNeHWN COCTOSHUA aHTU(a3HOCTU KO-
nebaHnii [OX0AUT MOYTWU A0 Hyns.

KakoBa (m3nyeckas CywWwHOCTb GUEHWIA N KaK OHU 06pasyloTcs, U Ha-
KOHel, KaKoBa WX po/ib B HAacTpoiike? STUMM BOMpoOCaMu Mbl ceiiyac u
3alimemcs.

MycTb aBa kamepToHa 440 wn 441 Ty HayHyT KonebaTbCqd OAHOBpe-
MEHHO, NpuyeM pasHOCTb (a3 ux KonebaHWii B HayanbHbIA MOMEHT
6yfeT paBHON HyN0. 3HAUYMT, Kakoe-TO BpeMs Ko/nebaHWs KamepTOHOB
6yayT CUH(MasHbl M 6yayT ycunmBaTb B3aMMHO [Apyr Apyra, 3BYK B
3TO BpeMs KaxeTcsas rpomye. Ha cxeme 7a MoKasaHbl FapMoHUuyeckue
Kone6aHNA KamMepTOHOB.

A/ M LW

9

Cxema 7. CNOXeHWe rapMOHWUYECKUX KOMe6aHWii ¢ He6O/bLIMM  pasnnynem
yactoT

B nocnegytouime MOMeHTbI BpeMeHU Koneb6aHUs OAHOro U3 KaMepTOHOB,
a MUMeHHO uMetoLwero yacToty 440 Iy, HayHyT oTcTaBaTb OT KonebaHwui
KaMepTOHa C 4acToTOW 441 [, Tak 4YTO Yepe3 OAHY CeKyHAY pasHuua
ynucna coBeplleHHbIX KamMepToHaMW Koneb6aHUin COCTaBUT POBHO OfHO
KonebaHwe (441—440=1). 310 OTCTaBaHWe Bbipa3uTCs B TOM, YTO yepes
0fHy CeKyHAy nocne Havana Kone6aHuii pasHOCTb (a3 CTaHeT paBHOIA
180°. Takmm 06pa3oM, CUH(a3HbIA y4yacTOK KonebaHMsa npespaTuacs, a
TOYHee cKasaTb, Mepewen B aHTU(asHbIi. A Mbl yXe 3HaeM, 4YTO Mpo-
TMBOhasHble KonebaHMs B3aMMHO racaT, ocnabnatT Apyr gpyra. B ganb-
HelllleM ONATb HacTynaeT MepuwoOA COrfacoBaHHOCTM KonebaHWii — CUH-
(ha3HOCTb, M 3aTEM OHa CHOBa CMEHAEeTCHA PaccorjacoOBaHHOCTbIO — aHTU-
(ha3HoCTbi0. Hy a 4To npoucxoauT, Korfja koneb6aHus nepuopmMyeckn TO
ycunusarTca, To ocnabnawTtca? CymmapHoe KonebaHue B 3TOM C/yvae
nepuoAnYeckn CTaHOBUTCA TO rpomye, TO Tule. 3TO M ecTb 6ueHus. Mpa-
thmyeckn 6ueHUs npefcTaBieHbl Ha cxeme 76. AMNAWTYyAa CYMMapHOro
Kone6aHnA B KaKOW-TO MOMEHT BPEMEHW paBHa Cymme amnautyg Al+A?2
(nepuof cuHMaszHOCTU), B APYroii MOMEHT BpPEMeHW CyMMa aMnauTyq
nepexoauT B pasHoCcTb amnamtyn Ai—A2. B ngeanbHom cnyvae, Korga
aMnAnTyabl KonebaHWMin KamepToHa paBHbl Ai=A2=A, Mbl MOXEM CKa-
3aTb, YTO CyMMapHas aMnauTya Nepuofuyecky MeHseTca oT Hyns fo 2A.
Korga 6veHus cnblwHbl ny4ywe Bcero? OYeBUAHO, B 3TOM UAeasbHOM
Cny4ae paBeHCTBa aMNAWUTYA CKNajblBaemblX KonebaHwil: 0T MepuofoB
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MOHOTO MCYE3HOBEHUS 3BYKa [0 MepPUOAO0B MaKCUManbHOW TPOMKOCTU.
Xy>xe Bcero 6ueHuns CrblllHbI TOrAa, KOrja ofHO KosnebaHne BO MHOTO pas
6onbwe gpyroro. OTClOAa MOXHO MOAYYMTb OfHO MpakTUYeckoe NpaBu-
NO: NpU HacTpOiiKe CpaBHWBAEMble TOHbI AO/DKHbI ObiTb N0 BO3MOXHOCTM
paBHOrpPOMKMMU. Ha HEKOTOPbIX BMAAX WHCTPYMEHTOB pasfenbHas pery-
NNPOBKa WHTEHCMBHOCTU 3BYyYaHWA TOHOB BMO/He BO3MOXHa, Kak, Ha-
npumMep, y Posns W MWaHWHO, U ONbITHble HAaCTPOWLIMKN 3TUM MOMb3Yy-
totca. COOTBETCTBYHOWMM NOAGOPOM CUMbI yfapa MO Kiasullam MOXHO
N HEKOTOPOW CTeneHW MNOBLICUTb 4YeTKOCTb O6ueHui, rny6uHy 6GueHwuit.

B BbiWwenpuBefeHHOM NpUMepe, KOrga KaMepTOHbl UMenn 4actoTbl 440
n 441 Ty, 04HO yCWUIEeHUe UM OAHO ocnabneHne KonebaHUn NPOUCXoanno,
Kak O6bl10 MOACYMTAHO, Of4MH pa3 B CeKyHAy. TaK e MOXHO MOACYM-
TaTb YNCNO OGMEHWNIA B CEKYHAY W MpwW N060I ApYroii 4YacToTe KaMepTOHOB:
€CNN OfHOBPEMEHHO 3BYyYaT KaMepTOHbl 440 n 442 Ty, TO Yepe3 CeKyHAY
pasHOCTb KO/MyecTBa MOMHbIX KoNebaHW KamMepTOHOB  AOCTUIHET
442—A440=2, n cnepoBaTenbHO, B TeYeHWe 3TOW NepBOli CeKyHAbl fBa
pasa Npou3oiifeT COBMafeHWe U pacxoxpieHue KonebaHuil, TO eCcTb fBa
6veHuns. OTcrofla MOXHO MOAYYUTb NPaBWUIO ANA HaXOXAEHWA 4acToThl
O6VeHNA B CeKyHAy, OHa paBHa abCOMIOTHOW BEAMYMHE Pa3HOCTU 4acToT
CKnagblBaeMbiX KoneGaHWii:

fe= fi—b 4)
CnefoBaTenibHO, 4YeM pexxe OWMEHWs, TeEM MeHblle pas3HuLa Mo 4actoTe
y ABYX KonebaHwii, TeM TOYHEe OHM coBnafjawT ApYr c Apyrom. To4yHas
HacTpoilka B YHUCOH OyfeT, cnefoBaTefibHO, NPU paBeHCTBe 4acToThbl Gue-
HWIA Hynlo, T. €. MPU KMX OTCYTCTBMU. YacToTy 6GueHuidi He cnefyeT nyTaTb
€ Y4acTOTOl CaMOro CyMMapHoro Koneb6aHus, T0 eCTb eCny 4acToTa coCcTaB-
nAWMX KonebaHwii pasHa, Hanpumep, 440 n 442 Ty, a yacToTa GUEHMIA
paBHa pasHocTu 442—440=2, TO KakKoBa Xe 4actoTa C/bIlLNMOro
CYMMapHOro ToHa: 440, 442 'y nan Kakas-To mHaa? Teopus KonebaHui
[lOKa3blBaeT, YTo CpefHAs 4acToTa CyMMapHOro TOHa pasHa MNOJlyCyMMme
4acToT CK/aAblBaeMbIX KONeOaHWiA:

fi+ b
f=z-2- (5)

Kasanocb 6bl, K YeMy 3HaTb 3Ty 4acTOTy, €CAu ABa 3BYKa JO/KHbI OblTb
HacTpoeHbl TOYHO? OfJHAKO B HEKOTOpbIX cny4yasx Tpebyetcsa noacuyet
4acToTbl CYMMapHOro Kone6aHus, Hanpumep, Korfja TOH HacTpauBaeTcs
c 6veHnasMn (po3nuB B A3bIYKOBLIX WHCTpyMeHTax). Tak, cpeaHsas
yacToTa KonebaHwuii B BblLeNnpuBeAeHHOM npumepe paBHa 441 u. brueHus
CYLleCTBEHHbIM 00pa3oM BAMAKOT HAa KayeCcTBO MY3blKanbHOMO 3BYKa.

OTMeTUM npuMeyaTenbHYr) O0CO06EHHOCTb KonebaHwuih Cc 6GUeHUAMK:
OHW MONYYMNNUCL B pe3yNibTaTe CHO0XeHWUA [BYX rapMOHWYECKUX Koseba-
HUWIA, HO CaMW He ABNAKOTCA FapMOHWYECKMMMW, TO €CTb CUHYCOUAANbHBIMU.

3ajagumcs BOMPOCOM, 4YTO ByAeT NPOUCXOAWUTL € (HOPMOI KonebaHuWi,
€CN CNOXWTb elle 6Gonbliee yucno KonebaHwui? MHTynums nopckasbl-
BaeT, 4YTo hopma konebaHmil fONXKHA 6GbiTb CNOXHOW. 3TO NoATBEpXAaeT
3anucb KonebaHwii CKpUNUYHOM cTpyHbl Conb (cxema 8).
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Cxema 8. ®opma KonebaHuii CKPUNUYHON CTPYHbI

TpyAaHO fLaXKe CPaBHWUTb KPWUBYK 3TOr0 PUCYHKA C KPWUBOWA cXeMbl 1H
Mo dopme OHWM coBCEM HEMOXOXW. EAWHCTBEHHOE UX CXOACTBO TO/bKO I
TOM, 4TO OHM 06e MepuoauyHbl. PpaHLy3CKUn mMaTemMaTuk Pypbe ewe B
MpoLU/IOM Beke foKasan, 4To N060e nepuogmyeckoe KonebaHue MOXeT!
ObITb MPeACTaBEHO CYMMON CUHYCOMAaNbHbIX (rapMOHMYECKMX) Koneba-
HWA. ViHauye roBops, NMOOYHD CNOXKHYH KPUBYID MOXHO pasfioXWTb Ha
pA4 CUMHYCOWfA, 4TO NO3BONSAET 3aMEHWUTb W3Y4YeHWe CAOXHbIX Mo (opmel
KonebaTeNbHbIX NPOLECCOB ONpeAeneHNeM NapaMeTpoB («aHKeTHbIX faH-
HbIX», KakK FOBOPWOCH BbIlle) MPOCTEAWNX cuHycoma. B cBasm c atum!
OTZeNbHOe NPOCTOe rapMOHUYecKoe KonebaHue, BXOAALLLEE B COCTAB CMOX-.
HOro Kone6aHus, Ha3blBAOT rapMOH M KO . lMpouecc HaxoXAeHUs rap-
MOHUWK CMIOXHOW NepuoAnYecKoin KpuBOW, KOTOpas xapakTepHa ana 6onp”
LWIMHCTBA 3BYKOBbIX KOME6aHUA My3blKanbHbIX WHCTPYMEHTOB, Ha3biBaeT-
CA TapMOHWYECKUM aHanusom*. lpn HacTpoiike MHCTPyMeHTa'
rapMOHWUYECKUIA aHann3 NPoM3BOANTCA HACTPOMLLUKOM Ha CAyX U 3aKntoH
yaeTcs B TOM, YTO yXO pasfnaraet CN0XHble KonebaHus, TO ecTb aHanu-
3UpYeT MYy3blKanbHbIli 3BYK W BbIAeNAET W3 HEro HyXHble NS HacTpoiknl
rapMoOHMKMW, UCNOMb3yA BMEeHUs.

FapMOHMKKM My3bIKanbHOro 3ByKa 06/1afaldT MHOTMMW WHTEpecHbIMK!
0COBEHHOCTAMMU, N OfHA U3 HWUX COCTOWUT B TOM, YTO 4acTOTbl FapMOHMK]
MMetoT onpefeneHHy0 3aKOHOMEPHOCTb: CyLeCTBYeT nepsas rapMoHuKa ¢
caMOW HM3KoI yacToToi f, 3aTeM MMeeTcs BTOpas rapMoOHMKa C 4acTOTOW
B ABa pasa 6onblei, To ecTb 2f, fanble cnefyeT TPeTbA rapMOHUKa
C yacToTOW B Tpu pasa 6onbweit — 3f, B yeTblpe, NATb U T. A. pa3 60/b-
LWel, YeM yacToTa HU3LeEA rapmMoHWKKU. [MepBYyH FapMOHWKY Ha3blBalT
OCHOBHbIM TOHOM, BTOPYH, TPETbIO WU T. [. FAPMOHMKM Ha3biBalOT Takxe
nepsbiM 06epTOHOM, BTOPbIM 06epTOHOM M T. 4. TO €CTb CYET FapMOHUK
Ha efVMHMLY Bbille, YeM cHeT 06epTOHOB. PAj 4acToT, OTHOLWEHUS KOTOPbIX
COOTBETCTBYIOT OTHOLWEHNAM HaTypanbHOro paga yucen — 1:2:3:4:5:6...,"
Ha3blBaeTcA TrapMOHMWYECKUM pAafgoM. Hanpumep, rapMOHUYECKUiA
psg 4acToT OT OCHOBHOW 4actoTbl 440 Iy 6ygeT: 440, 880, 1320, 1760,
2200... CnepyeT ckasaTb, 4TO TONbKO 6narofaps HanuMuuMilo B 3BYKeE
rapMOHUK M BO3MOXEH MNPOLECC HAacTPOMKM.

dopma nepuoamnyeckoro kKonebaHuWs 3aBUCUT OT cOCTaBa rapMOHMUK,
OTHOLWIEHNA WX anauTyh U cooTHoweHusa (a3. CTOMT TOMbKO M3MEHUTb

* He nyTaTb C «rapMOHMYECKUM aHanM30M» B TEOPUM MY3bIKW, Ffe 3TO MOHSATUE MMeeT
LpYroli cmbiCh.
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fJaxe y OfHON rapMOHUKW amnauTygy wunu asy, 1 370 NoBneyveT M3Me-
HeHve opMbl pe3ynbTupylowero konebaHus. B HeKOTOpbIX 3ByKax MOryT
OTCYTCTBOBaTb OTAENbHblE TAPMOHUKUN, U 3TO TOXE OTpa)kaeTca Ha dopme
Kone6aHus. B npownom Beke OM YCTaHOBWUA, YTO ANA CTaLMOHAPHbIX
(NOCTOAHHBIX N0 amMnAuTyfe) 3BYKOB (ha30Bble COOTHOLIEHUSA CPaBHM-
TeNbHO Mano BNWAKT Ha CNyXoBoe BocnpusTue. Mo3gHeliwne nccnefoBa-
HUA NOKasanu, 4TO 3TO HE COBCEM TakK M (pasa rapMOHWK B Hayalb-
HbIA MOMEHT onpejeneHHbIM 06pa3oM cKasblBaeTcsi Ha Tembpe 3ByKa.
Ho fo HacToslwero BpeMeHU NpefnouvyMTalOT NPU KOHTPO/e (DU3NYECKNX
napaMeTpoB MY3blKasbHOF0 3ByKa He BfaBaTbCf B Mogpo6HOCTM (ha3o-
BbIX COOTHOLUEHWI FrapMOHUK. C OfHOW CTOPOHbI, 3TO 06bACHAETCA TPYA-
HOCTbIO TOYHbIX M3MepeHWit (a3 rapMOHWK, a C APYroil CTOPOHbI — UX
B/NAIHWE He HACTONbKO BCE XXe BENWKO, 4YTOObl ero Heob6xogumo 6bifo
6e3ycnoBHO yunTbiBaTb. [JNA HacTpoiLMKa Mpexje BCero npeAcTaBnsaioT
WHTEpPEeC NWWb YacTOTbl M aMNANTYAbl FapMOHWK HacTpamMBaeMblX TOHOB.
COBOKYMHOCTb FapMOHWK C OMpefeneHHbIMU YacToTaMu M aMnanTygamu
Ha3blBaeTCA CNeKTPOM JaHHOro Kone6aHms. CnekTp o6bl4HO M306pa-
XalT B BUAE LuarpaMmbl, MO FOPU3OHTaNbHOW OCU KOTOPOW OTKNagbl-
BalOTCA B MacwTabe (Kak npasBwuno, norapugpmuyeckom) Homepa (Mau
4yacToTbl) rapMOHMK, a MO BEpPTUKAaNbHOW OCU OTKNAAbIBAlOT B OTHOCU-
TeNbHOM MaclTabe aMnAWTyAbl FapMoOHMK. Ha cxeme 9 mokasaH CnekTp
3BYKa COMb CKpUMKU. MonoXxeHne Kaxaoh nuHum (cTonbuka) ykasbiBaeT
onpeAefieHHY 4acTOTy FapMOHWKK, a BbICOTa ANHWMM MPOMNOPLMOHaNbHa
aMnAnTyZe COOTBETCTBYHLWENA FapMOHUKW.

1001
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Cxema 9. CnekTp 3ByKa CO/ib CKPUMKWU

B cnekTpax TOHOB HWXHUX PErucTpoB MY3blKalbHbIX WHCTPYMEHTOB
MOXeT cogepxatbca oT 20 fo 40 rapmMOHWK, B TOHax CpeaHUX pe-
rMCTpoB — 0K0/10 10 N BEPXHUX pernctpos 2—3 rapmMoHunkun. Kak npasu-
N0, aMnInNTyAbl MepBbIX FaPMOHWUK B HWXKHEM PErucTpe Masbl MU 3TO BHO-
CWUT OC/IOXHEHWe B HaCTPOIiKy.

Mbl paccMoTpenn MpoOCTble U CNOXHble KonebaHWa, MpuUuem Takue,
KOTOpble, OA4HaX[bl BO3HWKHYB, MPOLO/XKAOTCA CKOMb YrOAHO [OArO.
B pelicTBUTeNbHOCTM KonebaHWA peanbHbIX WCTOYHUKOB MNPOUCXOAAT C
YMeHbLUEHNEeM aMNAuUTYAbl, ecnn KonebaHus cBOo6OAHblE. [03TOMY Ham
npulLnocb KonebaHUs KaMepTOHOB MNOAJEpPXMBaTb CMbIYKOM, a Koseba-
HWA A3bIYKOB — MOTOKOM BO3AyXa, W, CTPOro roeops, Takne KosnebaHus
He ABNANUCL CBOGOAHBIMU, TaK Kak MPULLAOCh KOMMEHCMPOBaTb MoTepu
3HEPrM C MOMOLLbIO BHELWHel cunbl. OfHaKo ecnn 6bl He GbINO NOTEPb
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3Heprum npu Koneb6aHWAX peanbHbIX BM6GPAaTOPOB, TO XapakTep BCeX
PacCMOTPEHHbIX HaMW KonebaHWi, MOKasaHHbIX Ha NpYMepe KamMepTOHOB,
TOYHO COOTBETCTBOBaN Obl CBOGOAHLIM ¥ He3aTyxawlWWm KonebaHUsM
(KoTopbIX, yBbl, B Mpupofe He cyulecTByeT). WHaye rosops, 6binn pac-
CMOTPEHbI UieanbHble CAyYaun, a Ans Toro, YTobbl UX MOXHO 6bIN0 YBUAETH
Ha NpOCTbIX KonebaTenbHbIX CUCTEMax B AeACTBUTENbHOCTW, NoTpeboBa-
NOCb HeKOTOpoe OTCTynneHue oT hOPManbHOro onpegeneHns CBOBOAHbLIX
Kone6aHWii. Tenepb yCTpaHUM 3TO OTCTYM/EHWE, W MOCAe TOro Kak Kamep-
TOH BO36YAMM YyAapoM MArKOro MOM0TOYKA, OCTaBMM ero Konebarbcs
6e3 NofBOfa BHELWHeR cunbl ANA NOALEPXaHUA KonebaHun. OTKNOHeHUA
BM/IOK KaMepTOHa OT MOJIOXKEHWSA paBHOBecus OyAyT MNPOUCXOAWUTL BCe
MEHbLLIe 1 MeHbLLe, NOKa COBCEM He MCYE3HYT. Takoe YMeHbLUeHNe aMnau-
Tyfbl KOnebaHWii BO BPEMEHW Ha3biBaeTcA 3aTyXaHMeM, a caMu Ko-
ne6aHus HasblBalTCH CBOGOAHLIMU 3aTyXxawWwmmm kKoneba-
HUAMU.

PaccesiHne MexaHU4Yeckoii 3aHeprum (Tak HasbiBaemas fuccunauyus),
YTO COBCTBEHHO W BbI3bIBaeT 3aTyxaHWe, MPOMCXOAMT W3-3a TOrO, 4TO
BCcAKas Kone6nwowascs cuctema, Bo-nepsbiX, AeOpMUpPYeTCs, U Ha npe-
0fl0NleHNe YMpyrux cun B maTepuane BubpaTopa 3aTpaymBaeTcs 4vacTb
3HEepruun, BO-BTOPbIX, packayMBaeT CBOW OMOPbl, W 3TO BbI3blBaeT NOTEPU
3HEepPrMM Ha TpeHue B OMopax, B-TPeTbMX, MPEeof0/eBaeT COMNPOTUBAEHME
OKpYy>KarLiero Bo3gyxa W, B-4eTBepPTbIX, PacXoAyeT 3HEPrut Ha mnepeHoC
Kone6aTenbHOr0 ABVMIKEHUS B OKpyXXalliee MPOCTPaHCTBO, TO eCTb Ha
n3nydeHue.

CoBpeMeHHble cpeAcTBa (PU3MYECKOrO 3KCMepuMMeHTa MO3BONAIOT
3anucaTb 3aTyxalwme KonebaHua Bu6paTopa My3blKaibHOr0 MHCTPYMEH-
Ta. Camoli npocToii 3annCbi0 OKa3biBaeTCs ONATb-TaKW KpUBas 3aTyXaro-
WMx kKonebaHmii KamepToHa, M3o6paxeHHas Ha cxeme 10.

Cxema 10. 3aTyxatolime KonebaHus

OTa KpuMBas — He CMHYCOMAA, HE rapMOHMYecKoe KonebaHue, U MOXHO
NMWb ¢ 6ONbLIOK HATAXKON CUMTaTb €e CUHYCOMAanbHbIM KonebaHuewm,
aMnAMTyAa KoToporo y6biBaeT co BpemeHeM. Ha cxeme 10 no BeplunHam
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CUHYyCOW[ MpOBefileHa KpuBas, Ha3biBaeMas 3KCMOHEHTON, OHa Kak 6bl Mo-
Ka3blBaeT, YTO YMEHbLUEHNe amMMANTYfAbl MPONCXOANUT MO IKCMOHEHLMaNb-
HOMYy 3aKOHY: e-at, a camo Kone6aHWe MPOMUCXOAWUT MO 3aKOHY CUHYca:
A Sin cot. Torga 3aTyxawouiee KosebaHuWe MOXHO npeAcTaBUTb (op-
Mynow:

Yy — Sincot, (6)

B KOTOpOW TpeGyeT pacliM(ppOBKM TONbKO MHOXUTenb e -at. 3gecb e —
OCHOBaHWe HaTypasbHbIX f0rapumos, pasHoe 2,718, a KO3OULMEHT a
Ha3blBaeTcqd Koa(pPuumMeHTOM 3aTyxaHus konebaHua. OH xa-
pakTepu3yeT yMeHbLUeHUe aMMAnTyAbl KonebaHuin 3a eauHNLY BPEMEHMW ©
06paTHO MpOMOPLMOHANEH BPEMEHW, B TeYeHWe KOTOpPOro amnautypga
yb6biBaeT Be («3) pa3. Ecnm a mano, 10 y6biBaHWe aMNANTY bl MPONCXO-
AT MedneHHo. 3aTyxatouiee KonebaHMe MOXHO XapakKTepusoBaTb elle
O4HWM napaMeTpoM: N0rapuiMUYecKUM LeKpeMeHTOM KonebaHus,
KOTOpbIA MonyvaeTcd, ecnnM B3sTb HaTypanbHbli norapugm OTHOLLEHUS
[BYX COCEAHUX aMNauTyf:

p— _/\ _ =
6= In An2+1 «T. (M

[ekpemeHT KonebaHuWs XapaKTepu3yeT yMeHbLUeHWe aMnauTygbl 3a
OAVMH nepuod u 06paTHO NPONOPLUMOHANeH 4Yucny KonebaHuil, Mo ucTte-
YeHNN KOTOpbIX amnanTyfa cnagaeT B e pa3. MNpusegem npumep. Xopo-
LUNA KamepToH nMeeT 6 = 1/10 OOQ. 31O 3HAYMT, YTO amMnNaMTyfa Koneba-
HUIA yMeHbWNTCA B e pa3 yepe3 10 000 konebaHuii.

Yacto Ana xapakTepucTUKM BMOGpPaTopoB ynoTpebnseTca euie Takas
BENIMUMHA, KaK LOOGPOTHOCTL:

g%

KoTopas Tem 60fblue, YeM AONblUe ANUTENbHOCTb CBOGOAHLIX 3aTyXalo-
Wmnx KonebaHuii Bubpatopa. EcTb v agpyroi cmbicn NOHATUA A4OGPOTHOCTMU:
OHa MoKa3blBaeT, BO CKO/MbKO pa3 yBenMumMBaeTcs amnautyga Bubpa-
Topa B MOMEHT pe30HaHCa M0 CpaBHeHWIO C aMmMnauTygoi nporunba
BMGpaTopa NpU CTAaTUYECKOM MPUIOXEHUWU CUMbI TON XXe camolil Benu-
UMHBbI.

L0o6pOoTHOCTb, [AEeKPEMEHT U KO3((PUUMEHT 3aTyxaHUs — 3TO TaKue
napameTpbl, KOTOpble OMpeAenstoT 3aTyxaHue (B LUIMPOKOM CMbIC/E)
KonebaTenbHbIX cucteM. Takum 06pa3oM, Mbl PacCCMOTPENN TPU OCHOBHbIX
(hakTopa, KOTOpble onpeaenstoT cBO6OAHbIe KonebaHUs BUOpPaToOpoB My-
3blKaNlbHbIX MHCTPYMEHTOB,— Macca, YNPYyrocTb U 3aTyxaHwue.
3TN XapaKTepUCTUKW MOTYT W3MeHATbCA B MNPOLECCe HACTPOWKWU, OHU
onpeAensoT «AWHAMUYECKYID WHAMBMAYanbHOCTb» BubBpaTopa. Co6CT-
BEHHO roBOpS, MPOLECC HACTPOWKM OCYLLeCTBAAETCS W3MEHEHMEM KaKoro-
nmMbo m3 3aTux (hakTopoB (MAM faxKe CyMMbl (DaKTOpPOB): MacCbl W ynpy-
rocTV MpW HacTPOWiKe, Hampumep, A3bl4Ka, YMNPYrocTW W 3aTyxaHua npu
HacTpolike CTPyHbl W T. 4. TO WM WHOE COYeTaHUe UX MO3BONsEeT obecrne-
4ynBaTb HYXHYK 4acToTy BubGpartopa.
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2. BbIHy)K,IJ'EHHbIe KonebaHnsi UCTOYHUKOB 3BYyKa
B MY3blKa/IbHbIX MHCTPYMEHTax

Bo MHOrMx MmysblKanbHbiIX WHCTPYMeHTaxX ANS NpuBefeHMs B Koneba-
TenbHOe [BWXXeHWe BubBpaTopa WCMONMb3yeTcs BHeWHAs cuna. Mpu aTom
BMOpaTOp COBeplwaeT BbIHYXJgEeHHble KonebaHus. lMpumep BbIHY-
XAEHHbIX KonebaHWA — ABMXKEHME A3blYKa MO4 AeACTBMEM BO3AYLUHOIO
noTokKa, KonebaHusa ctonba Bo3gyxa B Tpybe, coBeplualoLinMecs B pe3y/b-
TaTe MepUoAMYeCKMX TONYKOB BO3AyXa CO CTOPOHbI MYHALTYKA, HaKo-
Hel, KoneGaHWsa [eKU B CTPYHHbIX WHCTpPyMeHTax noj BO3A4eACTBUEM
BMGpaLUiA cTpyH. Ha BbIHYXAeHHble KofebaHWs OKa3blBalOT BAUAHME
B OCHOBHOM fBa (hakTopa: AMHaMW4eckKas WHAMBMAYaNbHOCTb CUCTEMBI,
3aBucAllag, Kak Obl10 YCTaHOBNEHO BbIlWe, OT MAacchl, YNpyroctu wu
3aTyxaHus, U XxapakTep BHeLIHero Bo3JeicTBUS — yacToTa, aMnauTyja u
M3MEHEHWe UX BO BPEMEHMW Y BblHYXJalolWwel cuibl. VimetoTcsa gBe NMpUH-
LunuanbHble BO3MOXHOCTU 3aCTaBUTb BMOpPaTop Konebatbca: MOABOAUTL
K HEMy BHELUHIO MepuofMyecKkyto cuay, M Torga vactoTa KonebaHwii
Bubpatopa 6yaeT onpeAensitbCA 4acTOTON KonebaHWI BbIHYXAatoL e
CWMbl, UNN e BHelHAs cuna 6yaeT coobuiaTb BMOGPaTopy TONMbKO 3Hep-
rMi, He fABNASiCb caMa nepuoamyeckoil. BubpaTop B 3TOM nocnefHem
cny4vae B036YyXaaeTcs Ha COOBCTBEHHOWM 4YacToTe, TOW 4acToTe, C KOTOPOWA
OH Konebancsa 6bl CBOGOAHO.

PaccmoTpum npexpe BCEro BbIHYXAeHHble KonebaHus, BO3byxaae-
Mble TapMOHWYECKOW BHELIHel cunoli. Hac npexpae BCero MHTepecyet
BOMPOC, YTO MPOWCXOAWUT C MPOCTOI KonebaTenbHOW CUCTEMOlA, Korga Ha
Hee BO3f4eiicTByeT mepuoguueckas cuna? Kakumum ocobeHHocTamu GypeT
XapaKTepu3oBaTbCH [BUXEHWE Cpasy >Xe Nocne MNpPUIoXKeHUs CUIbl 1
Janee B TeyeHMe MNOCNefylollero BpeMeHW? VHTepec npefcTaBnseT u
BOMPOC 3aBMCUMMOCTU KONeGaHWl OT 4acTOTbl BbIHYXAAMOLWENR CUNbI.

B HayanbHbIi MOMEHT MPUMOXEHNA BHELUHEWA CUbl OTKIIOHEHUE PaBHO
Hyflo, 1 3aTem KonebaTenbHas cuctema OypaeT Bce 6Gonblue M 60nbLle

Cxema 11. BbIHYXAeHHble KonebaHus
1— nepuoanyeckas BHELIHAA cuna;
2 — cobCcTBEHHbIe 3aTyxaloljne KonebaHua BubpaTopa;
3 — BbIHYX/IeHHble KonebaHua Bubpatopa
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Kak npaBuno, ABMXXEHWE MPOUCXOANT MO CAOXHOMY 3aKOHY M MOXeT
paccmaTpuBaTbCA KakK pe3ynbTaT CAOXEHUS ABYX KonebaTenbHbIX ABW-
YKEHWI: COOGCTBEHHbIX 3aTyxalLWmnx KonebaHnii 1 nepuognyeckmnx Koneba-
HWIA BHeLHel cunbl. Yepe3 HeKOTOpoe BpeMs COOGCTBEHHble KonebaHWs
3aTYXHYT M YCTaHOBATCS Kone6aHMs ¢ NOCTOAHHOW aMNAuTyAoM, npolecc
HapacTaHua amMnauTyfbl npekpatuTcs. Takum 06pa3oM, Npexpae 4yem Ko-
nebaHnsa ycTaHOBATCA, NPONCXOANT MpOLECcC pacKayku cucTembl. [laHHas
4acTb Mpouecca Ha3blBaeTCA MPOLLECCOM YCTaHOBNEHUA KonebaHuid unu B
mp6Liem cnyyae — NepexoAHbIM MPOLECCOM, 3a KOTOpbIM cregyet
npouecc CTalyMOHapHbIX (unm ycTaHoBMBWMXCA) Koneba-
HUIA.

Bpems HapacTaHWsa KonebaHWid OT HyNs [0 HEKOTOPOro CTalMOHApPHOro
3HaYeHWs Has3blBaeTCA BPeMeHeM YCTaHOBNIeHUA KonebaHuin u
o0603HauvaeTca 6ykBamu t> XapakTep MepexofHOro npolecca okasbiBaeT
BMMSHWE Ha TeMOp 3ByKa, TOYHO TaK )Xe KaK CMeKTp BAMWAeT Ha OKpacky
3BYKa.

OfjHa 13 XapaKTepuUCTUK NepexofHOro npouecca — Bpems ycTaHOBe-
HUA KkonebaHuil. Ecnum  packauka Kone6aHwWii NpoOMCXOAUT OTHOCHU-
TeNbHO ObICTPO, Kak, HanmpuMmep, Npu yjgape MOAoTKa (OpTenuaHo Mo
CTPYHe, TO TaKoW mpouecc HapacTaHWa KonebaHWii Ha3bIBAKOT XXECTKO W
aTakKoW, nMpu OTHOCUTENbHO MeANIeHHOM HapacTaHuu KonebaHWuii, Hanpu-
Mep, Y rapMOHHOrO A3bl4ka — MATKOW aTakoi. Bpema ycTtaHoBne-
HUA KonebaHWii B MepBOM C/ly4yae COCTaBnsAeT COTble JOAN CEKYHAbI, BO
BTOPOM — fecsTble. KOHEYHO, Ha CyX Yef0BeK He B COCTOSHWUW OLEHUTD,
3a CKOMbKO COTbIX CEKyH[ YCTaHOBWNOCb KonebaHue, HO TemMbp 3ByKa
3aMeTHO W3MeHsAeTCA B 3aBUMCUMOCTM OT ObICTPOTbI HapacTaHWa Kone-
6aHuit.

YcTaHOBMBLUMECS KONe6aHMs He 3aBUCAT OT TOFO, KakuMm nyTem BuGpa-
TOp 6biN NPMBEAEH B ABUXEHME. HO OCHOBHbIE MapaMeTpbl BbIHYX/AEHHOTO0
Kone6aHus — yacToTa, aMNAUTYa U (asa 3aBUCAT OT YacTOTbl M aMNNun-
Tyfibl BbIHYXJalowei cunbl U OT MacChl, YNPYyrocTu u 3aTyxaHus BuGpa-
TOpa My3blKanbHOT0 WHCTPYMEHTA.

BaxHyl0 ponb MrpaeT cOOTHOLIEHMWE COBCTBEHHON YacToTbl BubGpaTopa
M 4acTOTbl BbIHYXAatloWen cuibl. AMAAUTYAA CTalMOHapHbIX KonebaHuii
Mana, ecin yacToTa BbIHYXAaloLleil cunbl MHOro 60nbLie unu, HaobopoT,
MHOFO MeHbLUE 4acTOTbl COBCTBEHHbIX KOonebaHuii. WMcknwouyeHne cocTas-
NfeT cnyyaih paBeHCTBa 3TMX 4acToT. B 3TOM cnyvae NMpOUCXOAUT pe3Koe
HapacTaHve amMnANTYAbl BbIHYXAEHHbIX KonebaHwuii, To eCTb HabnogaeTcs
ABNeHNe pe3oHaHca. Ecanm HacTpouTb TOYHO B YHWUCOH CTPYHbl ABYX
CKPUMOK 1 BO3OYAUTb KaKyk-1mb0o CTpyHY Ha OfHON CKPUMKe CMbIYKOM,
TO Ha APYroi CKpUMNKe OJHOMMEHHAs CTPyHa He3amMeANMTeNbHO MpugeTt B
KonebaTeNbHOe ABWXEHWUE, LEMOHCTPUPYS pe3oHaHc. Mogbem Aemndepa
0fHOT0 X0pa CTPYyH hopTenuaHo v yfap Apyroro xopa CTpyH MONOTOYKOM
OKTaBOW HMWXXE BbI3bIBAIOT 3ByYaHWe — pPe30HaHC COOTBETCTBYHOLWMX rap-
MOHWMK NepBOro xopa.

TUNUYHblE 3aBUCUMOCTM aMMAUTYAbl BbIHYXAEHHbIX KonebaHuidi oT
4acTOThbl BbIHY)XAalLWel CUMbl, Ha3blBaeMble PE30HAHCHBIMU Kpu-
BbIMU, MNOKa3aHbl Ha cxeme 12.
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Cxema 12. Pe30HaHCHble KpuBble
Ap— amnnuTyja Bubpatopa B MOMEHT pe3oHaHca; AcT — cTa-
TUYeCKnit Nporun6; 1— ocTpbIii pesoHaHC; 2 — Tynoil pe3oHaHC

34ecb n306paxKeHbl TpM pasnuyarowmnecs Kpusble. OHM COOTBETCTBYIOT
pa3NMYyHON BeMYMHE amMnAMTYyAbl B MOMEHT pe3oHaHca W, CnejoBaTefb-
HO, pa3HOi CTeneHW 3aTyxaHWs, KOTOPOe y pasHbIX CTPYH WAM S3bIYKOB
MOXeT OblTb HEOAWHAKOBbIM. Yem 6Gofblue 3aTyxaHue, TeM MeHbLUe am-
nnuTypa, u Hao6opoT. Ho BAMUSHME 3TO CYLLECTBEHHO B OCHOBHOM TOJIbKO
B6M3nM o6nactn pesoHaHca f=f0.

B My3blKaNbHbIX MHCTPYMEHTax Mbl BCTpevyaemcs C BubpaTtopamu,
MMEKLWMMN KaK Manoe 3aTyxaHue, Tak W Gonbwoe. B nepsom cnyuae
BMOpPATOpP HAaCTPOEH TOMbKO Ha OAHY OCHOBHYK 4acTOTy U ee rapMOHW-
Kn. 3TO CTPYHbl, A3blYKM, MNACTUHKU KcunotoHa u T. A. Bo BTOpom
cnydae BubpaTop AO/MKEH pe3oHMpoBaTb 60/Mee WA MeHee PaBHOMEPHO
BO BCEM [ManasoHe YacToT, W3Ay4aeMblX WHCTPYMEHTOM,— Npumep
AeKn (opTennaHo, Kopmyca ruTapbl U CKPUMKKA U T. 1.

B paccMOTpeHHOM MpuvMepe BHELWHAS cuna 6bina B BUAE OTAeNb-
HOro rapMOHMYEeCcKOro KonebaHus. B My3blKanbHbIX MHCTPYMEHTaX 4alie
BHELLHAA CMfa C/I0XHa MO CBOEMY COCTaBY: Ha [eKy BO3JeiiCTBYyeT He-
CKONbKO KonebaHuin (rapMoHMK) CTPyHbl. Kak B TaKkOM ciay4ae NMpoOMUCXO-
AT KonebaHus fAeku Kak pesoHatopa? Ecnu feka 6yAeT WMeTb OCTPbIN
pe3oHaHC B KakKoli-nM6o (opmaHTHOW o61acTu 4acToT, TO OHa 6ygeT
XOpOLIO OT3bIBATHCA TOMAbKO Ha 3T 4acTOTbl, KOTOpble Ay4lle BCEro
M3nyyvaeT, 1M 3HAUMTENbHO XYyXe 6yAyT n3nyyaTbCcs ApYyrue 4acToThl, KOTO-
pble He monagaloT B 06nacTb pe3oHaHca. Bcerga HexxenaTenbHbl OCTpble
pe30HaHCHble MUKW B feKax, W3-3a HUX BO3MOXHO MOSBMEHWe TPyAHO-
YCTPaHUMBIX MPU HacTPOiike GUEHWIA.

PaccmoTpum cnyuald, Korga K BubpaTopy nofBOAMTCA He nepuopanye-
CKas BHELUHAS cuna, a MOCTOSAHHAA cuia U BUOGpaTop BCe Xe coBepluaeT
KonebaHms. Mo TakoMy MpUHUUMNY paboTalT, HanpumMep, CTPYHbl CMbIYKO-
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MbIX UHCTPYMEHTOB M A3bIYKU B A3bIYKOBbIX MHCTPYMeHTax. [MokaxeMm Ha
npumMepe CTPYHbI CKPUMKW 3TOT HOBbIA KNacc KonebaHWid, He MOXOXWUIA Hu
na cB0o60AHbIE KOMebGaHUA, HU Ha BbIHYXAEHHble KonebaHua nof fencT-
BMEM MEPUOLMNYECKOW BHELUHEW CUMbI.

Mpu BO34ENCTBUM CMblYKA Ha CTPYHY MeXJy BOMIOCOM CMblYKa U
CTPYHOl cO3JaeTcsi CUNMbHOE MeCTHOe faBfieHue, poxopaswee po 300
HblOTOH (10 HbIOTOH — cWia, paBHas MPUMEPHO 1 KuaorpamMm-cune).
B pe3ynbTaTe COBMECTHOrO BO3feWCTBMS AaBNEHUS W MOBbILEHUA TeM-
nepaTypbl M3-3a TPEHMS YacTuLbl KaHU(ONW, HaxOAsALLMecs Ha BONOCE U
nonagarowime Mexgy CTPYHOW M BOMOCOM CMblYKa, pacniaBafalnTca u
nepexofaT B MONYXWAKOE NAacTUYeckoe COCTOSHWE. JIUMKOCTb 4acTul
MOMEHTa/IbHO YBE/IMYMNBAETCS, U UX CMOCOBGHOCTb CAUMATLCSA MOBLILIAETCS.
MponcxoanT cnnaBneHue 4acTul, KaHUOAU Mexay coboil n mexgy cTpy-
HO 1 BONOCOM CMblYKa. B MOMEHT BO3HUKHOBEHWUS TakKoW cnaiku fLBU-
XyLWniica BONOC CMblYKa HayMHaeT TAHYTb 3a coboit cTpyHy. Mpu gans-
HelilleM [BUXEHUN BCKOPEe HacTymaeT paBHOBECWME CW/, YAEPXMBAKLWMNX
CTPYHY Ha CMblYKe, W CWA OT HATSXEHWUS CTPYHbl, MNbITAOWMUXCA OTO-
pBaTb CTPYHY OT CMbl4Ka. B 3TOT MOMEHT CTpyHa BCe ele YAepXu-
BaeTCA Ha CMbIYKe, TaK KaK YacTuubl KaHU(OAU yCnenn ocTbiTb M 3aTBEP-
feTb, 06pa3oBaB MPOYHY Cnaiiky MeXAy BOSOCOM CMbl4Ka W CTPYHOW.
HekoTopoe BpeMsi cnaiika conpoTUBAAETCS pa3pbiBY, HO 3aTeM pacTAru-
BalolLMe ycunms BO3pacTatdT HACTO/bKO, YTO CBA3b CTPYHbI CO CMbIYKOM
paspyliaeTcs, 4acTuubl KaHU(ONU NOMAKTCH U 0CBOGOXAEHHAs CTpyHa
CKayKOM OTK/IOHeTCA B MPOTUBOMO/IOXHYH CTOPOHY, TAe OHa BCKOpe
OCTaHaB/MBAaeTCA W BHOBb CLEMNAETCs C yacTuuamm kauudonu. Benwu-
YMHa 06paTHOro X0fa CTPYHbl 3aBUCUT OT MacChbl W HaTAXEHWUA CTPYHbI.
Cama CcTpyHa, Mo CyLecTBY, ynpaBaseT Kone6aHusMu. OnucaHHbIA npo-
Llecc MOBTOPSAETCA MHOrF0O pa3 B CEKYHAY, MOKa ABVKETCA CMblYOK. PUTM
Koneb6nioLlelica CTPyHbl onpeAenseT XxapakTep ¥ MOBTOPSEMOCTb MpoTe-
KalowWwmnx fBneHnii. Ecnm aBMKeHMe CMblYKa paBHOMepHOe, JaBNneHue mno-
CTOSIHHOE, TO MPOLECChl CLENIeHUss CTPYHbl CO CMbIYKOM CUHXPOHHbI C
nepuosoM KonebaHus CTPYHbI.

Kone6aHus cTpyHbl B 3TOM CAyyae yXe He ABMAKTCA rapMOHUYECKUMMU,
a CKopee MOXOXMW Ha 3y6bs nuabl Mo opme. AMNAUTyfa KonebaHuii
yCTaHaBNMBaeTCA aBTOMATM4YeCKW Takas, MpM KOTOPON MOTepu 3HEepruu
KOMMEHCUPYIOTCA HOBbIMW NOCTYMAEHUAMMW 3HEPTUM OT UCTOYHMKA MOCTO-
SAHHON CUMbl — CMbIYKa.

Knacc kone6aHuWil, onucaHHbIX Ha NpUMepe CTPYHbl CKPUMKK, OTAMYaeT-
CA OT YyXe pa3obpaHHbIX Bbllle OAHOW OCOBEHHOCTbID — HaANyYneM
o6bpaTHOW cBA3KU. Takue NepuOAUYECKME MPOLECCHl Ha3blBaKTCA
aBTokone6atenbHbIMuK. MNpu cBO6OAHLIX KONeb6aHMAX 3BYK CO3fja-
eTcs ogHUM BubpaTtopoM. Mpu BbIHYXAEHHbIX KONebaHNAX HYXHbl BUGpa-
TOp W Mepuvoguyeckas BHELWHAA cuna. ABTOKOMe6aHWA >XKe COo3[4alTca:
BMOPATOPOM, UCTOYHMKOM MOCTOSHHOM BHeLLHel cunbl 1 npeobpasoBate-
NeM 3Hepruu, ocyulecTBAAIOWMM 06paTHY CBA3b MeXJy BMOGpPaToOpoM K
BHeLUHEe cunoil. B paccMOTpeHHOM Mpumepe BMGpaTtop — 3TO CTpyHa
CKPUMKKW, UCTOYHUK MOCTOAHHON BHELUHE/ CW/bl — CMbIYOK, Mpeobpaso-
BaTe/Nlb 3HEPTUN — MeXaHW3M MEepPeMEHHOro TPEHUs, co3AaBaeMblil ¢ no-
MOLb KaHutonu. ABTOKONe6aHMsA LIMPOKO pacnpocTpaHeHbl B My3bl-
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KafbHbIX UHCTPYMEHTaX, OHW neXaT B OCHOBE 3BYKOO6Gpa30BaHUs CMblY-
KOBbIX, f3bIYKOBbIX W JYXOBbIX WHCTPYMEHTOB.

Mbl 3aKOHUMAM pa3bop OCHOBHbIX KonebaTeNbHbIX MpPOLECcCOB, KOTO-
pble MOryT MPOUCXOAWUTbL B FPYyMne KaacCUYeCKUX WUHCTPYMEHTOB M KOTO-
pble HEOO6XOANMbI ANA U3YUYEHUS ABMEHUIA, NPOUCXOAALLMUX MPU HACTpOViKe
3TUX WHCTPYMEHTOB.

PacnpocTpaHeHue 3BYKOBbIX BO/H B MOMELLEHUN NPUBOAUT K BO3HUK-
HOBEHWIO CBOEOOPa3HOro ABMEHWsA, KOTOPOe MOXeT BO34eicTBOBATb Ha
BOCMpUATHME TeMbpa 3BYKa M CKa3blBaTbCA Ha HACTPOWKe W UHTOHMPOBKE
MYy3blKalbHOF0 WHCTPYMeHTa. Peyb ufeT o cregytouiemM. B Tex MHCTpy-
MeHTax, KOTOpble MOryT AaBaTb HENpPEPbIBHbIA W AAUTENbHbLIA 3BYK
(A3bI4KOBbIE, CMbIYKOBbIE, YXOBbIe MHCTPYMEHTbI), NPU WUIrPe B He O4YEeHb
60NbLIOM MOMELLEHNN BO3HMKAET ABMeHUe CTOAYMX BOMH. OHO BO3HMKaET
TOrga, Korga 3ByKOBas BOMHa MafaeT MeprneHAMKYNSApHO Ha XOpOLWOo OT-
paXkaroLlyto NOBEPXHOCTb — CTEHY, MOTONOK U T. 4. OTpaKkeHHas OT npe-
rpagbl BO/MHA CTAHOBMTCA 0BpPaTHOM W cKNajblBaeTCca C MajaroLieil BOA-
HOl. bnarogaps TOMY 4TO 4YacToTa KOne6aHWs BOMHbl He W3MEHSEeTCH
npu OTPaXeHWMW, BO3HWMKAKT Yy4yaCTKW, rAe faBleHWe BO3fyXa MaKCu-
MafbHO KaK B MPSIMOi BOMHe, Tak W B OTPAaXXeHHOW, W yyacTKu, rge, Ha-
NpPoTMB, pa3pexeHus B BOJHAX COBMajalT M [al0T MUHMMAaNbHOE MecCT-
Hoe faBfieHMe. MOXHO TOBOPWUTb TaKXe 0 TOM, 4YTO B Tex MecTax,
roe konebaHus faBneHWMA MakCUMaNbHbl, BO3HMKAKT My4yHOCTM Koneba-
HWIA, a TaM, rae KonebaHWa JaBneHUs MUHUMaNbHbl,— Y31bl KONebGaHWi.
CToA4Me BOMHbI B MOMELLEHUN MOTYT CUIbHO U3MEHUTb AelCTBUTENbHYIO
KapTWHY 3BYKOBbIX BOMH, TaK KakK Ha HEKOTOPbIX YacTOTaxX MPOUCXOAWUT
pe3koe ycuneHue KonebaHWil, 3BYK CTaHOBUTCA 3HAYUTENbHO TpOMYeE.
B 06bl4HbIX YCNOBUAX CTOAYME BOSIHbI He TaK CWAbHO MPOSABAAKTCA, MO-
CKO/IbKY MY3blKafbHble 3BYKU HEMNPEpbIBHO U3MEHSOTCA MO UHTEHCMBHO-
CTW ¥ MO YacToTe M 3TO 3aTpyAHsAeT o6pa3oBaHue CTOAYUX BOJH.

OfHako MOXHO npojenaTb NPOCTEWLUMIA 3KCNEPUMEHT, KOTOpbIA fe-
MOHCTPUPYET ABMIEHWE CTOSYMX BOMH W UX BO3AeicTBME Ha cnyx. Hapgo
MpPoOCTO CMeTb B BaHHOW KOMHaTe, npuuyem ocobbiM o06pa3om. Bo3bmem
rofiocOM camblii HU3KWI TOH, KOTOPbIA HaM AJOCTyneH (MOXHO MpPOCTO
«Mbl4aTb»), W OyAeM MOCTENeHHO ero mnoBbiWwaTb. [MoAHMMAA BbICOTY
TOHOB, Mbl HEMEJNEHHO 06HAPYXWUM, YTO OTAE/bHble TOHA 3BYy4YaT rpomue
oCTanbHbIX, 3aCTaBNAs BaHHYI KOMHaTy Kak 6bl rygetb. Ecnn mocne ne-
pepbiBa Mbl TOYHO MO BbICOTE BOCMPOM3BELEM OAWH U3 TAKMX TOHOB, TO MO-
MelleHMe MOMEHTaNbHO FPOMKO OT30BETCH.

Takum 06pa3om, rosocoM yfaetcs BbISIBUTb HECKO/IbKO PE30HAHCHbIX
TOHOB KOMHATbl, KOTOpble YCWUAUBAKTCA WMEHHO MO MNPUYUHE BO3HUK-
HOBEHWS CTOSYMX BOMH Ha OMpefAeneHHbIX vacTtoTax. Kctatu, aHanoruu-
Hblli 3hheKT MOXHO OWYTUTb, €CcAn TrygeTb («Mbl4aTb»), MOBbIWASA Bbl-
COTYy ro/fioca, HO BCAYLWMBATbCA W OTMe4yaTb YCU/EHMWE 3ByYaHWs OT-
[eNbHbIX TOHOB B CBOeW COGCTBEHHON ronoBe (Macke — MO BbIPaXeHUH
NeBLOB). YAUBUTENbHO TO, YTO MOXET 06HapyXWUTCs, YTO OfAMH M3 pe3o-
HUPYIOLWMNX B Balleid ronoBe TOHOB CAy4yaiiHO coBnafjaeT C TOHOM Ka-
MepTOHa no BbicoTe. BoT Bam M Bcerga npu cebe [OBOMbHO TOYHBINA
3TaNnoH BbICOTbI HacTpolikn! Ero Hago TONbKO 3aMOMHUTL B PAAY HECKO/b-
KUX LpYruX Pe30HAaHCOB.
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CBob6ofHble KOMebaHMs B TBEPAbIX Tefax MO CYLW,eCTBY TaKxe npea-
CTaBNSAT cO6OW YepefoBaHWe Y3/M0B W MY4YHOCTEl, T. €. CTOSAYME BOJHbI.
Mpy BbIHYXAEHHBIX KONMe6aHWsX W aBTOKONe6aHWAX B TBEPAbIX W raso-
06pasHbIX Tenax o6pas3ytoTcs CTOsUME BOSHbI C MOCTOSAHHOW aMnAUTyoi,
eC/M TONbKO BbIHYXJaloLan cuna AeiicTByeT [0OCTATOYHO [0OAT0e Bpems
1 C HEN3MEHHOW YacToTOl. BCMOMHUM KonebaHWs CTPYHbl, BO36YXAaeMol
CMbIYKOM. Takum 06pa3om, NpU HACTPOiKiKe My3blKa/lbHbIX WCTOYHWKOB
3BYKOB KOneb6aHMs BO cex 6e3 WCKIYeHUs BuBGpaTopax COMpOBOXAa-
I0TCS 06pa3oBaHMEM CTOSUUX BOJH.

3. 3nemMeHTbl MYy3blKasbHOW rpamoThl

be3 My3blKanbHON rpamoTbl HACTPOMLIMKY MPaKTUYECKUM TPyaHO 060M-
Tnchb. lpexpae 4Yem HacTpauBaTb TOH, HEOBXOAMMO 3HaTb, KakK OH 060-
3HayaeTcs, B Kakoil nocnefoBaTenbHOCTU AO/MKHbI 6paTbCs WHTEpBanbl,
TOHOBas Be/MYMHA 3TUX WHTEPBaNOB, Kakue WHTepBanbl W aKKopAbl
MOXHO MCNONb30BaTh AN HAaCTPOAKM u T. A.

My3blKafbHblli 3BYK, 0603Ha4YaeMblii Ha MUCbMe HOTOW, MMeeT onpe-
[ieNeHHble (U3MYECKMe XapaKTepuUCTUKK, KOTOpble NPUCYLLM CaMOMY Koje-
6aTeNbHOMY ABWXXEHWIO: WHTEHCUBHOCTb, YacTOTa, CMEKTP U BpeMsA. 3Tu
XapaKTepUCTUKN He 3aBUCAT OT YeNOBeKa, MHaAye roBOpsi, OHW ABASAOTCA
00bEKTUBHbIMW nNapameTpamu 3BykKa. B oTnnunve 0T 06BEKTUBHbLIX Xa-
pPaKTepuUCTUK, Ye/0BEK OLEHUBAET 3BYK CYObEKTUBHbLIMU XapaKTepucTu-
Kamu, ABAAWUMUCA pe3ynbTaTOM C/yXOBOFO BOCMPUATWA  3BYKaA.
K HUM OTHOCATCA: FPOMKOCTb, BbICOTa, TemMbp W AANTENbHOCTb. Ta-
KM  06pa3om, uYeTblpe OOGBLEKTUBHbIE XapaKTEPUCTUKM 3BYyKa COMO-
CTaBAATCA C YeTblpbMs CYy6bEKTUBHbIMU. MOXHO CKa3aTb, B MEpPBOM
NPUOGNKEHNN TPOMKOCTb ONpPefensieTcs WMHTEHCUBHOCTbIO KonebaHWi, nx
aMnAnTYyfoi, BblCOTa — 4acTOTON KonebaHwii, TemMbp — CNeKTpoM u
nepexofHbIMK NpoLueccamu, a ANMTENbHOCTbL — BpeMeHeM Koneb6aHuii. Ho
B KOHEYHOM UTOre Kaxfjas Cyb6beKTMBHAf XapakTepUCTUKa 3aBUCUT OT
BCEX (M3MUECKNX XapaKTepUCTWUK. Tak, FPOMKOCTb 3BYyKa 3aBUCUT He
TONbKO OT €r0 MHTEHCUBHOCTM, HO M OT YaCTOThl M crekTpa 3Byka. Cybbek-
TMBHO BbICOKOYACTOTHbIE 3BYKW GONMbLUOA WHTEHCMBHOCTM  KaXyTCs
6onee HW3KMMM, 4YeM Te >Ke 3BYKM, HO Manoil MHTeHCMBHOCTWU. Temb6p
3BYKOB HVKHEro W CpefHero pPerncTpoB KaXeTCHs PasNNyHbIM faxe npu
He6OoNbLINX pasnnMunax B cnekTpax. Ho mofo6Hble e pa3nmuus B cocTaBe
rapMOHUK 3BYKOB BEPXHEro Perucrpa MoyTU He MEHST OKPAacKy 3BYyKa.
Bce 3TO [OMXKHO YUYUTHIBATLCA B My3blKaNbHOW MNpaKTuUKe.

3BYKM 4YenoBeyeckol peyn 3anucbiBaloTcs GYKBaMu, HO NpU 3TOM HU-
KaKoil MH(popMauuM 0 TrpoMKOCTM, BbicOTe, TeM6pe WAU LAUTENbHOCTM
NPOVU3HOCUMOW BYKBbI Mbl HE MOXEM MOMYYUTb U3 TeKcTa. My3biKanbHbll
3BYK 151 CBOEro onpefeneHns TpebyeT ykasaHWa Ha NucbMe X0Ts 6bl ABYX
XapakTepucTuk. Hambonee onpefeneHHO YKa3blBalTCA BbICOTA M OTHO-
CUTenbHaa AAUTENbHOCTb 3BYKA, MeHee KOHKPETHO YKa3blBaeTCs FpoM-
KOCTb, KOTOpas O06bIYHO OTHOCUTCA K Kakoi-nnb0o 4acTu My3blKalbHOro
npov3BeAeHNs, a He K OTAeNbHOW HoTe. TemMbp HOTbl BOOGLLE HWMKaK He
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0603HayaeTCs, €CM He cYUTaTb, YTO OObLIYHO NPOU3BEfEeHUe npeAHasHa-
YeHO [ANA OMnpefeNeHHOro Mys3blKanbHOro WHCTPyMeHTa. Ho TakK Kak
O4HY U Ty XX€ MeNnoAuio MOXHO C YCMeXOM WCMOMHUTb Ha PasHbIX UHCTPY-
MeHTax, MMELMNX pasnyHblii Tembp, TO (akTU4yecku n NMogobHOe Koc-
BeHHoe 0603HauyeHMe Hu4yero He faeT. O603HaueHue Tembpa He uMeeT
CMbIC/1a TaKXe W NoTOMY, YTO nojasnstoliee 601bWNHCTBO MHCTPYMEHTOB
He MO3BONAIOT MNPOU3BO/bHO MeHATb Tembp 6e3 M3MeHeHWs TFPOMKOCTH
3ByKa. VICKnoueHne coCTaBNAT Te A3bIYKOBbIE WHCTPYMEHTbI, KOTOpbIe
CHabXeHbl perucTpaMu, M B HOTaxX WMHOrAa YyKasbiBaeTcsi Tpebykouuiica
perncTtp. TO Xe€ MOXHO CcKa3aTb W 06 opraHe W 37eKTPOHHbIX WHCTPY-
MeHTax, o6najatolwnx BO3MOXHOCTAMK K3MeHeHUs Tembpa. CkasaHHOe
He OTHOCMTCS, KOHEYHO, K aHCam61SM UHCTPYMEHTOB, B KOTOPbIX OKpacka
3BYyKa CO3/aeTCA COBMECTHbIM 3BYyYaHWEM Fpynn WHCTPYMEHTOB.

B mys3bike ncnons3yerca go 80— 100 3BykoB. Ha n1t060M MHCTpymeHTe
MOXHO MoC/nefoBaTeNbHO HaXWMaTb KNaBULIW WAW KHOMKW, Nafbl, wav
6paTb cocefHue no3uvuuu nanbLleB (Ha ckpunke). Ecau He mponyckaTb
HW OAHOrO TOHA, TO Mbl MOMAYYMM MOC/EL0BATENbHOCTL BOCXOAALUX
AN  HUCXOAAWMX 3BYKOB, TaK Ha3blBaeMblii My3blKanbHbIA 3BYKO-
psg. Mpu 3TOM HeTpyAHO 3aMeTWUTb, YTO OTAeNbHble 3BYKM MOBTOPSOTCA
no BblCOTe, KakK Obl CAMBAOTCA B OfHO 3By4aHue 4epe3 onpefeneHHoe
4yncno TOHOB. Takue perynsapHO MOBTOPAIOLWMECH MPOMEXYTKN MeXAy
coBnajawlWwmMMy TOHAMWU HasblBAlOTCA OKTaBamMu. [uanasoH Mys3bl-
KanbHOro MHCTPYMEHTA MPUHATO CYMTATb NO YACNY OKTaB WX NO LINPUHE
WHTEpBasa MexfJy CaMbiM HWU3KUM W CamMblM BbICOKAM 3BYKaMW WHCTPY-
MeHTa.

[na cpaBHeHUs fafuM [Mana3oH B OKTaBaxX HEKOTOPbIX WMHCTPYMeH-
ToB: (hopTenuaHo 7°/4, apa 6'/r, BUonoHYeNnb 4—4°/3, [yXOBble MHCTPY-
MeHTbl 21/ 2—3V 2, yenoBeyeckunin ronoc 21 2.

[Ovana3oH cum@poHMYeckoro opkectpa okono 81 4 okTaB. YX0 4yeno-
Beka BOCMpUHUMaeT Auanas3oH okono 1012 okras.

B Kax[goli OKTaBe MMeeTcsi CeMb 3BYKOB, COOTBETCTBYIOLIMX OCHOB-
HbIM CTYMeHsAM: A0, pe, Mu, ¢a, cofb, N8, CU. ITW CTYMEHN 3anuUCbIBAOTCA
Ha MWCbMe 3HaKaMu, HasbiBaeMbIMW HOTaMu. VIHOrAa B My3blKanbHOW
aKyCTUKe TEepMUH «HOTa» WCNONb3yeTcs [ANA 0603HAYEHUA CIIOXHOIO
MY3bIKanbHOr0 3ByKa, B OT/IMYME OT MPOCTOro 3ByKa — TOHA, COOTBETCT-
BYIOLLEro NpOCTOMY rapMoOHMYecKoMy KofebaHuto. B KoHTekcTe 06bly-
HO Nerko pasAnunTb, KOrga M B KakOM 3HayeHUM ynotpebneH 3ToT
TEPMUH.

BbicoTa TOHOB 0603HauyaeTcs Npu WX 3anucu Ha cucteme M3 5 nu-
Heek, Ha3blBaeMO HOTOHOCLeM. Yem Bbllle 3anuMcaHa HOTa, TeM Bbllle
3By4YaHue — 60/blue yacToTa. MATM NMHeeK 06bIYHO He XBaTaeT, u Torga
nonb3ytTca [J06aBOYHBIMU fIMHENKaMW, BbIe WAUM HUXEe HOTOHOCLUA.
Ona MHCTPYMeHTOB C 60NbLIKMM 3BYKOPALOM WCMOMb3YHTCA A4Ba HOTO-
Hocua, a YTobbl BbINO MOHATHO, B KAKOM PErucTpe 3amucaHa HOTa, B Ha-
Yyasie HOTHOrO CTaHa NPOCTaBNAETCH KM,

CKPVMUYHbLIA KoY onpedenseT MONOXEHWe Ha HOTOHOCLE HOTbl COMb
nepBoii OKTaBbl, a 6acoBblii Kno4 Pa — NonoXeHne HOTbl ha Manoin
OKTaBbl. OT 3TUX K/IIOYEBLIX HOT HAXOAATCA W BCE OCTajibHble CTyMNeHu
(CM. HOTHbIA npumep 1).
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PacnonoxeHne OCHOBHbIX CTyNeHel Ha HOTOHOCLE B Manoii W nNepsBoii okTaBax

Tak Kak HOT B OKTaBe [BeHajuaTb, a OCHOBHbIX CTYMeHell CeMb, TO OC-
TafibHble HOTbl, Ha3blBAEMble MPOW3BOAHLIMUA, HAXOAATCA NYTEM MOBbI-
LIEHMA WM NMOHMXKXEHWUA OCHOBHbIX HOT C MOMOLLbI 3HAKOB anbTepauuu.
OcHOBHble 3HakKn anbTepauuu: gnes (L, ) — nosbiwaeT HOTY Ha NONTOHa,
6emonb (b) — NOHMXaeT HOTY Ha NonToHa U 6ekap (K ) — OTMeHseT
feiicTBne guesa n 6emons.

Kakoii nHTepBan paBeH MonyToHy? [MoNyTOH — 3TO HaMMeHbllee pac-
cTofHMe (MO BbICOTE), MeXAY ABYMA 3ByKamu. Ha dopTtennaHo nonyToH
MOXeT 6bITb B3AT MexfAy 6enoil 1 YepHOW Knasulleid wau mexgy ABYMs
coceAHUMU GeNbiIMU KnaBuliaMmm, Mexay KOTOPbIMU HET YepHOW KnaBuLIW.
[Ba nonytoHa cOCTaBNAOT Uenbll TOH. Ha CTPYHHOM WHCTPYMeHTe C
najaMmu NonyToH 6epeTcs Ha COCefHUX fajax.

BykBeHHble WM CNOroBble 0603HAYEHWA OCHOBHbLIX W MPOU3BOAHbIX
3BYKOB aHaNorn4yHbl AnA pasHbiXx OkTaB. CyllecTBYeT TONbKO HeKoTopas
pasHuMua B HamMCaHUM Ha3BaHWA 3BYKOB B 3aBUCHMOCTM OT OKTaBbl.
OkKTaBbl WMEKT Ccneaytoline Ha3BaHWA CHU3Y BBepX: CYBKOHTPOKTaBa,
KOHTPOKTaBa, 60nbluas OKTaBa, mManas OKTaBa, nepsas, BTOpas, TPETbS,
yeTBepTas M nAaTas OKTaBbl. MOXHO NOMb30BaTbCA BMECTO C/Or0OBOA
CUCTEMbl Ha3BaHWS 3BYKOB — [0, pe, MW U T. A.— COOTBETCTBYIOLLEN
OYKBEHHOI cucTemoli: ¢, d, e, f, g, a, h*. Torga 6ykBeHHoe 0603HauyeHue
TOHA B PasfinyHbIX OKTaBax NpuMeT BWA (Ha npumepe ToHa nNg — a):
Nr, AL, A a,al a2 a3 a4 B atom npumepe 0603Ha4YeHne alcooTBeTCcTBYeT
TOHY N MNepPBO OKTaBbl, MMelOLWeEMY 4acToTy 440 Iy,

Kakum o6pa3om 0603Ha4alOTCA LAMTENbHOCTM HOT? 3a OCHOBHYIO
eAUHNLY N3MePeHNa NPUHATA Lenas HoTa, ANALWanca YeTblipe cyeTa. Kax-
[blA cueT MOXeT 6biTb paBeH CeKyHAe, HO MOXET HEecKOo/bKO OT/anMYaTbCs
OT Hee. B My3blke BaHa OTHOCUTENbHAas A/IUTENbHOCTb HOT, a He abco-
noTHaa. Kaxpgas nocnepywowas no ANMTeNIbHOCTM HOTa BABOE KOpoue
npeabigyweil. HoTa, Mo ANUTENbHOCTU BABOE MeHbLUAs Lenoi, Hasbl-
BaeTCA MOMOBUHHOM HOTOW. HoTa, N0 ANUTENbHOCTU BABOE MeHblUas
MOMOBMHHOM, Ha3blBAeTCA YETBEPTHON HOTOM MW YeTBEPTbIO, OHA B YeThl-
pe pasa Kopode Lienoi HOTbl. HakoHel, HOTbl B MOMOBUHY YeTBEPTU U B
4yeTBEPTb YeTBEPTU HA3bIBAKOTCA, COOTBETCTBEHHO, BOCbMOW U WeCcTHajLa-

* B HOTHOI cucTeme AHIAUM U AMEPUKN MOXHO BCTPeTUTb 0603HayeHue b gnsa cu n h
ans cu-6emonb, B EBpone 6GyKBOM h NpUHATO 0603HauyaTb HOTY cM n Gykeoil b—cu-
6emonb.
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Toii. BCe 3TM HOTbI MMeKT 0co60e HanucaHue, 31eMeHTamMu KOTOPOro
ABNSAOTCA 0Bafl, 3a4YePHEHHbIA WA He3auyepHEHHbIW, WTWAb, (QNaxokK
(XBOCTMK). 3HAKM MONYaHWUS — May3bl COOTBETCTBYIOT MO AJNTENLHOCTY
HOTaM. Ha HOTHOM npumepe 2 AaHbl 0603HAYEHWUS HOT W nay3 pasfnny-
HOWi ONUTENbHOCTWU. Has3BaHWsA Nay3 TakXe COOTBETCTBYIOT Ha3BaHWUAM
HOT onpefeneHHol ANUTENbHOCTH.

yenas

FFnnldP

nonosuHa 4yeTBepTb BOCbMas wecTHaguaras

[NWTeNbHOCTb HOT W nay3

B My3blka/JlbHOM MPOWU3BELlEHUN CYLLEeCTBYET ONpefileNeHHas 3aKOoHO-
MEpHOCTb yAapHbiX U 6e3yfapHblX 3BYKOB (MAM [oneil), TOYHO Tak Xe,
KaK B CTUXOTBOPEHUWN yAapHbIE U HeyJapHble CNOrU YepeayoTca B onpege-
NEeHHOW nocnefoBaTeNbHOCTU. Y aapHble 3BYKW 06bIYHO CBA3aHbl CO CHETOM
«pa3», HeypdapHble — c N06bIM Apyrum cyetom. OnpefeneHHaa nocre-
[0BaTeNIbHOCTb YAAapHbIX WU HeyAapHbIX 3BYKOB, NMOBTOPSAOLWMUXCA B My3bl-
KanbHOM MpOW3BEAEeHUN, HasblBaeTCcAa MeTPoM. YacTb My3blKanbHOro
Npou3BefeHNs, 3akKNUYeHHas MeXAYy YAapHbIMU A0NSMU, HasbliBaeTCs
TaKkTOM. B OfHOM TakTe MOXeT 6blTb, Hanpumep, OAHa CUAbHaa LONSA U
fBe cnabblX. ITO TaKT TPeXA0/ibHOro MeTpa. Ecnun vepefytoTca CunbHas n
cnabas fonu, To TakT — ABYXAO/IbHOTO MeTpa. 3a eAMHULY cyeTa MOryT
6bITb NPUHATHI ClefytoL e 4ONN: YeTBEPTb, MONOBUHHAA 1 BocbMasA. O60-
3HayeHWe pasmepa TakTa B BuAe APo6WM nokasbiBaeT OO, BblGpaHHYIO
3a efMHuLy cyeTa (OHa CTOMT B 3HaMeHaTene), W YACNO [ONeil B TakTe
(B uncnutene). Hambonee pacnpocTpaHeHbl pasmepbl: 2/ 4, 3/ 4, 4 4, 3B,
6/e n T. [.

OfHUM ¥3 CYLLeCTBEHHbIX MOHATUIA MYy3blKanbHOW rpaMoThl SBASETCA
NMOHATUE UHTepBana. B My3blke MMeIT [eN10 He C OTAE/bHbLIMU, He CBA3aH-
HbIMM MeXAYy c060i 3ByKaMu, a co 3ByKamu, HaxoAsLWMUMKUCA B ONpeaeneH-
HOM COOTHOLUEHMU APYT C APYFOM, W ANSl HACTPOMKM BaXHa WMMEHHO 3Ta
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B3aMMOCBA3b 3BYKOB. [lBa 3ByKa MOryT HaxoAuTbCca Ha 60MblweM wuam
MeHblUeM pacCTOSHWW APYr OT Apyra, TO eCTb MEeXAY HUMU MOXET OblTb
pasnnyHbIA MHTepBan.

My3blKanbHbIli WHTEpBaN — 3TO CcO4YeTaHWe [BYX 3BYKOB, B3ATbIX
OflHOBPEMEHHO WX nocnefoBaTesisHO. pW 04HOBPEMEHHOM WCMOMHEHUN
3BYKOB — WHTEepBaa rapMoOHWYeCcKWUii, Npu nocnejoBaTeNlbHOM — Menogm-
yeckuid. 3ByKM B rapMOHMYECKOM MHTepBane MMeKT pa3fiMyHblii XxapakTep
Mo CBOeli OKpacke: OHW MOFYT CNMBaTbCA, 3By4YaTb CMOKOWHO W, HA060poT,
AaBaTb HECMOKONHOe, HecornacHoe 3sy4yaHue. B nepsom cnyyae MHTepBan
Ha3blBalOT KOHCOHAaHCOM, BO BTOPOM — AMCCOHAHCOM. JT0
LpeBHME NOHATKA. Tak, M3BECTHO CTapoe onpefeneHne EBknnga, He ycta-
peBllee M B HawM AHW: «KOHCOHaHC eCTb CMelleHWe [BYX TOHOB, Bbl-
COKOTO W HWM3KOro. [IMCCOHAHC, HanpoTuB, ecTb HECMNOCO6HOCTb [BYX
TOHOB CMellaTbCs, OTYEro OHW Ha CAyX MPou3BOAAT rpy6oe Brnevatne-
HUe».

Moyemy e OfHM [BOE3BYYUA KOHCOHAHCbI, a APyrue AUCCOHAHCHI?
FepmaH [enbmronbl, YCTaHOBWUA, YTO CTeneHb KOHCOHAHTHOCTW CBfA3aHa
C COOTHOLLEHMEM YacTOT 3BYKOB MHTepBana. Yem npolie 3TO OTHOLIEHMeE,
Tem 60nblle CTeneHb KOHCOHaHca, U HaobopoT. Camoe NpPOCTOe OTHOLLe-
Hue 1:1. Takoi WHTepBan Ha3blBaeTCA MNPMMOA WAN yHUCOHOM. [Ldanee
2:1 — okTaBa, 3:2 — KBWHTa, 4:3 — KBapTa, 5:4 — 6onbwas Tepuusa u
6:5 — manas Tepuma. 3TO BCe KOHCOHMpYloWme nHTepBanbl. OTHOLWeEHNE
9:8 umeeT 6onblwas cekyHaa M 16:15 — manas cekyHha — JUCCOHM-
pylolne WHTepBanbl. HenocpeacTBeHHAs >e MpUYMHA [UCCOHaHCA —
Hanmune APKO BblpaXeHHbIX GUEHWIA onpegeneHHON 4yacToTbl. Mo MenbM-
rofbly Haubosee HenpPUATHbIMKU ABNAOTCA ABOe3Byuus (uam Boobuie
MHOTF03BY4uA), B KOTOPbIX MPUCYTCTBYIOT GUEHUS 0KONO 33 B CEKYHAY.
[vana3oH 6ueHW, BbI3bIBAIOLWMX LMCCOHAHC, NeXUT B npegenax oT 20
no 60 GueHuii B cek.

CaMblil  AUCCOHUPYIOLWMUIA WHTepBan B My3blKaibHOM 3BYyKOpAfe —
mManas CeKyHAa B MepBOi OKTaBe, Jatkolas Kak pa3 Haubonee He-
NpuATHOE KOMMYyecTBO OueHnil. Hanpumep, noacuuTaem 6GueHUs B
manoi cekyHge na{— na-gues{\ 466, 16 — 440 = 26, 16 GueHWIi B CeK.
370 Kak pa3 6AM3Ko K ob6nacTu GueHwid, npupalolweil MHTepBanam Ha-
N60MbLWYIO CTeneHb AMCCOHAHTHOCTW. Tak Kak OueHus o6pasyroTcs MeX-
4Y PpasfiMyHbIMKW rapMOHMKaMMU, TO BAUAHME UX Ha XapakTep 3By4aHus
OyfdeT 3aBMCeTb OT 3HEPruMM TapMOHMK, farowWwmx OGueHus, nonagarouine
U He nonajaruime B 30HY UCCOHaHca. B 3ByKe MOryT ObiTb, Hanpuwmep,
1 6ueHuns, paBHble 33 B CeKYHAy, HO eCnu OHW cnabbl, TO OHW MPOCTO He
O6yayT 3aMeTHbl Ha CryX.

Kak MOXHO onpefennTb MHTepBan? B My3bike CyLecTBYIOT ABE Mepbl
WHTepBanoB: CTyneHeBas BeNMYMHA UHTEpPBaNOB ¥ TOHOBaA (MM nonyTo-
HOBasA) BeNMYMHA WHTEpPBaNoOB. B nepsom cnydyae WHTepBan onpegensercs
YMCNOM OCHOBHbIX CTYMeHEeN OT O4HOro TOHa A0 Apyroro. Bo BTopom cny-
Yyae — YMC/IOM TOHOB WX NOMYTOHOB. CTyneHeBad M NMONYTOHOBas LWNPK-
Ha WHTepBanoB fJaHa B Tabnuue Hwxe. Mpuuem B Tabnuue He faHbl
39HrapMOHMYeCKNe Ha3BaHWA WHTEepPBasoB, TO eCTb TeX WHTEpPBanoB, KOTO-
pble UMEKT OfHY W Ty >Xe TOHOBYI Be/IMYMHY, HO HasblBalOTCA MO-
pasHomy.
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IvnpnHa uMHTepBanos

MonyToHoBasi BeNMYMHA
HassaHue uHTepsana Ne cTyneHn

WHTepBana
Mpuma (YHWUCOH) | 0
Manas cekyHpaa 1] 1
Bonblwasa cekyHpa 1] 2
Manasa Tepuyus 1 3
Bonblias Tepuus 1 4
Yuctaa KBapTa v 5
YBenn4yeHHas KeapTa v 6
Uucrtana KBUHTa \% 7
Manasi cekcTa VI 8
Bonbwas cekcta VI 9
Manaa centuma Wl 10
Bonblas centuma Vil 1
OkTaBa Vil 12
HoHa (cekyHfa 4epe3 OKTaBy) IX 13wn 14
[eunma (Tepums yepe3 OKTaBy) X 15 un 16
YHpeumma (KBapTa yepe3 OKTaBy) Xl 17 n 18
Ayofeunma (KBMHTaA 4epes OKTaBy) X1l 19
Tepupgeymma (cekcTa 4yepes OKTaBy) X1 20 m 21
KBapTgeunma (centuma uyepes okTaBy) XIV 22 n 23
KBuHTAeuuma (fBOliHas OKTaBa) XV 24

HacTpoiiwmnky Heob6xofMMO 3HaTb, YTO MHTepBanbl MOryT 6biTb 06pa-
weHbl. O6palleHNneM WHTEPBanoB Ha3blBAETCH MEpPEHECEHUE HUXKHEro
3ByKa Ha OKTaBY BBEPX WM BEPXHEro 3ByKa Ha OKTaBy BHW3', VIHTep-
BaN 1 ero obpalieHne B CyMMe COCTaBAAOT OKTaBy. Tak Kak npw nepe-
HECEHWN HMXXHEro TOHAa Ha OKTaBy BBepX ero y4actota yjABausaeTcs,
TO yfBavBaHWEM MeHbLIEro yucna noayyYnM OTHOLWIEHUA 06paleHHbIX
MHTepBanoB. OCHOBHble 06palleHns MHTepBanoB, HaxoAsAlMe npakTuye-
CKOe MPUMEHEHWE MPU HACTPONiKe, CheayloLine:

CooTHoOLLEHME O6palueHune CooTHoLleHune

yacToT VHTepBana yacToT
Mpuma (YHWUCOH) 11 OkTaBa 2:1
Manas Tepuusa 5:6 Bonbwas

cekcTa 5:3

Bonblias Tepunsa 4:5 Manas
- cekcTa 8:5
KBapTa 3:4 KBuHTa 3:2
KBuHTa 2:3 KBapTa 4:3
OkTaBa 1:2 YHWCOH 11

Mo3HaKOMUMCS C opraHu3alueid NocnefoBaTeNlbHOCTU My3blKanbHbIX
3BYKOB B ramMme. Famma — 3ByKOpsaf B npegenax pktaBbl. CyliecTByeT
ramMmbl pas3aMyHbIX BUAOB, XapaKTep KOTOPbIX 3aBUCUT OT NOCNe[0BaTe/b-
HOCTM TOHOB M MOMYTOHOB. [loC/Mef0BaTeNbHOCTb OCHOBHbIX CTYMeHei,
B KOTOPYI BXOAWT CeMb 3BYKOB, COCTaBNsieT [AMAaTOHMYECKYI0 rammy.
WHTepBanbl 3TOW ramMbl: TOH, TOH, MOAYTOH, TOH, TOH, TOH, MOMYTOH.
Ecnm nocnenoBaTenbHOCTb 3BYKOB COCTaBAseT psf W3 MONYTOHOB, TO
raMmma Xpomatunyeckas.
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KcTatn, Heo6X0AMMO OTMeTUTb, BO M3bexaHue MyTaHWLbl, YTO Ha3Ba-
HWe «TOH» B MY3blKafbHON rpamoTe CAYXWUT Mepoil Ans onpefeneHus
BE/IMYMHbLI WHTEpBaNa, PaBHOro CymMMme ABYX MONYTOHOB, B TO BPEMA Kak
B My3blKalbHOW aKyCTWKe «TOH» — MPOCTOe rapMOHMYecKoe KonebaHue,
3BYK OMpefefieHHO BbICOThI.

B My3blKanbHOM npousBefeHMn Moabop 3BYKOB He fBAAeTCHA Chyvaii-
HbIM, @ MOAYMHEH OMpefeNneHHO cUCTeMe, B KOTOPOI 3BYKW Kak Obl rpyn-
MMPYIOTCA BOKPYT OAHOMO YCTOWYMBOrO 3BYKa, Yalie BCTpevatoLierocs.
Ha aTom ycToiiuMBOM 3BYKe NpOW3BefeHVNe HepefKO HauYMHaeTCs W KOH-
yaeTcAa, Ha HemM CTpPOMTCA COOTBETCTBYlOLWAs ramma. OpraHusauus
MY3blKanbHbIX 3BYKOB BOKPYF YCTOMYMBOrO WA OMOPHOrO 3BYKa Hasbl-
BaeTcA nagoM. OMNOPHbI/ 3BYK Naja HOCUT Ha3BaHWe TOHWKW. DTO nepsas
CTyNeHb rammbl. VIMEIOT Ha3BaHWe TakKXe OCTanbHble CTYMeHW:

1-a cTyneHb — TOHMKA, TOHMYeCKas NPUMa;

2-1 » — HUCXOAAWMNIA BBOAHBIA 3BYK;
3-q » —F MejAuaHTa, TOHMYeckas Tepuus;
4-9 » — cy640MUHaHTa;

5-1 » — [OMWHaHTa, TOHWYECKas KBUHTa;
6-1 » — cybmegunaHTa;

7-1 » — BOCXOAALLMIA BBOAHLINA 3BYK.

naBHbIMW CTYNEHAMU naja ABAATCA TOHWKA, Cy6A0OMUHAHTa U AOMU-
HaHTa, Ha HUX CTPOATCH OCHOBHble aKKOPAbl. AKKOpA — 3TO coyeTaHue
Tpex u 6onee 3ByKOB. BaKHbIM aKKOpAOM ABMAETCA TpPe3Byume: MaxKkop-
HOe Tpe3ByuYMe, COCTOALLEEe M3 BOMbLIOA M Manoi Tepuwih, U MUHOPHOE
TpesByumne, cOCTOfLlee M3 Manoi u 60nbLWON Tepuunin. Ecnm B akkopge
3BYK — TOHWKa, TO TaKOW aKKopf Ha3biBaeTCA OCHOBHbIM. AKKOPJ
MOXeT 6bITb 06palleHHbIM. B nepBoM o6paleHnn BHM3Y aKKopAa Haxo-
AWTCA MefuaHTa WM TOHWYecKasd Tepuud, Torga akkopfg HOCUT Ha3BaHue
cekcTakkopAa. Bo BTopoM 06palleHun BHWU3Y HaXOAWUTCS YXe AOMUHaHTa
NN TOHN4YeCKasa KBUHTa, WU Torga akkoppn Ha3blBaeTCA KBaPTCEKCTaKKOpP-
noM. OCHOBHOI aKkopg ¥ ero obpalieHus nokasaHbl B HOTHOM MNpwu-
mepe 3,

AKKOpA W ero o6paujeHns

B KayecTBe TOHMKM MOXeT GbiTb B3AT Nt06GON 3BYK M3 My3blKanbHOMO
3ByKopsga. A6CONMOTHAA BbICOTA TOHUKW ONpefensieT TOHaNbHOCTL Naja,
BbICOTY BCEX €ro OCTaflbHblX 3BYKOB. TOHaNbHOCTb 3TO U €cCTb BbICOTA
naga. Hanbonee pacnpocTpaHeHHble flafbl — Maxop U MuUHOp. B ramme
MaXOpPHOro nafa 4epesoBaHWe TOHOB W MOMYTOHOB Crefytollee: TOH,
TOH, NONYTOH, TOH, TOH, TOH, MONYTOH. B ramMme MWHOPHOrO naga: TOH,
MOAYTOH, TOH, TOH, NMONYTOH, TOH, TOH. KOMMUYECTBO MWUHOPHBIX U MaXop-
HbIX FaMM OfJMHAKOBO: CEMb AWE3HbIX, CEMb GEMOMbHbIX U 0fHa 6e3 3Ha-
KOB, TO €CTb MATHAaAUATb raMm. MaXKOpHble W MUHOPHbIE TaMMbl C OAWHA-
KOBbIM KONMMYECTBOM K/IHOUYEBbIX 3HAKOB Ha3blBAlOTCA MapanienbHbIMU.
TOHMKA MaXOPHOW raMMbl Bbllle TOHWKM MUHOPHOW ramMMbl Ha Manyto
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Tepuuto. MaxxopHas M MUHOpPHass raMMbl, NMOCTPOEHHble Ha 06Liei TO-
HWKe, Ha3blBalOTCA OAHOMMEHHbLIMW.

TOHanbHOCTU MOTYT 6bITb PACMOM0XeHbl N0 KBUHTaM W KBapTaM. Takas
cucTeMa MOCTPOEHWS TOHaNbHOCTEW napanfiefibHbiX MaXOPHbIX W MUHOP-
HbIX FaMM Ha3blBaeTCH KBWHTO-KBapTOBbIM Kpyrom. (MoxeT 6bITb no-
CTPOEHMe TOMbKO MO KBMHTaM, CO3jaloliee KBUHTOBbLIA Kpyr.) 3Ta cucrte-
Ma CXemaTU4YyeCKu usobpaxeHa B BUAE 3aMKHYTOr0 Kpyra, B KOTOpPOM
CHapy>Xu 0603HayYeHbl MaXOpHble FamMbl, @ BHYTPU Kpyra — MWUHOPHbIe
raMmmbl (cm. cxemy 13).

Cxema 13. KBWMHTO-KBapTOBbI/i Kpyr ramm

HakoHel, My3blKaHTY W HAacTpOWLMKY B CBOeN AeATE/bHOCTWU MPUXO-
OUTCSA CTafKMBaTbCA C AWHAMWUKOW 3BYYaHWUs WHCTPYMEHTOB, C AUHAMWU-
UECKUMU OTTEHKaMu 3BYKOB. B TaGnuue HUXe COMOCTaBNeHbl OCHOBHble
CTYNEHW TPOMKOCTM C YPOBHEM TPOMKOCTW B (hOHax.

O6o3HayeHne HassaHue cTyneHu XapakTepucTuka HboHBCHb r*omkocTn’
ppp piano-pianissimo npejesbHO TUXO 40—50
pp pianissimo 0YeHb TUXO 50—60
piano TNXO0 60—70
Tp mezzo-piano YMEPEHHO TUXO 70—80
mf mezzo-forte YMEPeHHO FPOMKO 80—90
f forte rPOMKO 90— 100
ff fortissimo 0YeHb FPOMKO 100— 110
fff forte-fortissimo npeaenbHO rPOMKO 110— 120

OCO6GEHHOCTb LWKabl AUHAMUYECKUX OTTEHKOB 3aK/t04aeTcs B TOM, 4TO
Kaxpjas nocnefgytowas cTyneHb B fBa pasa rpomye npegbigylieid, 4To
PaBHOCU/MBHO MNpPUPaLLEHWNIO YPOBHA TPOMKOCTW Ha 10 toH. AuHamu-
Yyeckne OTTEHKN ABAAKOTCA OTHOCMTeNbHbIMKU, U fortissimo Tpy6bl, Hanpu-
mep, rpomye fortissimo ckpunku, Ho Tuwe fortissimo opkecTpa. 3gecb HeT
abCcoNMTHLIX PUKCUPOBAHHbLIX YPOBHel. lMpeaenbl, B KOTOPbIX HaxoaAaTcs
OflHN W Te e CTyMneHW LWKanbl [UHAMUYECKUX OTTEHKOB, COCTaBAAT
TaK Ha3blBaeMyl 30HY AguHamuyeckoro cnyxa H. A. Tlap6ysosa [8].



I1l. AKYCTUYECKWME OCHOBblI HACTPOWKW
MY3blKA/TbHbIX MHCTPYMEHTOB

1. MysblKanbHble CTPOU COBPEMEHHOWA
eBPONENCKON My3bIKK

Mopj HacTpoiikoli MOHMMaKT YCTAHOBMEHWE BbLICOTHOrO COrfacoBaHus
MeXAYy TOHaMW My3blKalbHOr0 WMHCTPYMEHTA.

Llenb HacTpOKM — monyyeHne NM60O YNCTO HACTPOEHHbIX UHTEPBaNoB
(4nCTbIl CcTpOIA), NM60 WHTepBanoB C OMNPeAeNeHHO paccTpoiikoit (Ha-
npvMep, PaBHOMEPHO-TEMMNEPUPOBAHHLINA CTPOQA).

X0Ta npakTMyeckas HacTpoika BO MHOMMX Clyyasx W He pocturaet
MeanbHOro KayecTsa, 60MbLIOK TOYHOCTM YCTAaHOBKM WHTEPBANoB, MOX-
HO YCTAaHOBUTb T€ OCHOBHbIE MPUHLUMbI, Ha KOTOPbIX OHa 6asupyeTcs.
3TV NPUHLMNBI OTHOCUTENbHO MPOCTblI U C HAYYHOW TOYKM 3peHus 6esyn-
peYHbl.

TeopeTnyeckn JOCTATOYHO NPOCTO MOACYMTATb YACTOTbl NO6Or0 My3bl-
KanbHOro 3ByKOpsfa, ecnyM onuMpaThCi Ha Kakyk-nubo 3apaHee npeanu-
CaHHYH CXeMy.

Mpexae BCEro Heo6Xxo0AMMO YCTaHOBUTb MCXOAHYI0 4YacTOTy, TakK CKa-
3aTb, TOUYKY OTCYeTa, TO eCTb HE06X04MMO 3aJaTb ONpeAeeHHOe YMCI0BOe
3HaYyeHMe 4acToTbl ANA KAKOro-nubo BbIGpaHHOro ToHa. OBbLIYHO TakUM
TOHOM ABNAETCH NS NepBOW OKTaBbl.

Mo yacToTe BbIGPAHHOr0 OTNPaBHOrO TOHA OMpPeAenstT YacTOTbl BCEX
LPYTUX TOHOB OKTaBbl, KOTOPbIE fO/IXXHbl COOTBETCTBOBAaTb CTPOK UHCTPY-
MeHTa. YKaXeM 3[4eCb, YTO B YMCTOM CTpPOe HacTpauBalTCH Takume WH-
CTPYMEHTbI, KakK CKpunka, apa, HeKOoTOopble BUAbl FapMOHWIA; B paBHO-
MepHO-TEMMNEPUPOBAHHOM CTPOE — K/aBULLHbIE, A3bIYKOBbIE WHCTPY-
MEHTBI.

Kakum e 06pa3oM MOXHO OMpeAennTb COOTHOLUEHWS 4acTOT TOHOB
B 060MXx CcTpoAX?

He6onblIoi 3KCKYpC B MCTOPWUIO MOMOXET Ham Nyulle pas3obpaTbecs
B 3TOM BoOnpoce [4].

[JpeBHellune 3BYKOpPALbl Y TPEKOB OblIM MOCTPOEHbI Ha OCHOBE KBUH-
TOBbIX M OKTaBHbIX XOAO0B; 415 MOMYYEHUSA UHTEPBANOB OKTaBbl W KBUHTbI
[J0OCTAaTOYHO 6bINO0 M3MEHUTLI ANMHY CTPYHbI B ONpejefeHHol mponopuum
(okTaBa — ‘/T ANWHbI CTPYHbI; KBapTa —3[ M KBMHTa — 2/3). Tak Kak
4yacToTbl 3BYKOB 06paTHO NpOMOPLMOHaNbHbI AJMHAM 3By4aliux YacTei
CTPYH, TO ANA [peBHelllero 3Bykopsnaa, NONOXEHHOro, Mo npeAaHuto, B
OCHOBY HacTpoiiku apthbl Opdes, nonyymm psag MHTEPBaNbHbIX KO3(p(hu-
LUMEHTOB [/ HAXO0X/[EeHWA 4acToT MO 4YacToTe OCHOBHOro TOHa (A0),
KO3(PhunLMeHT KOTOpOro paeeH 1
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1 73 32 2
| B0 Ga ..L‘.Q.llb....J]QJ...l

KBapTa KBUHTa

i 11
KBUHTA KBapTa

OKTaBa

OCHOBHbIX WHTepBanoB 34ecb ABa — KBMHTA U okTaBa. KsapTta (tha)
TEOPETUYECKN MOXET OblTb NONY4YeHa, €CAN B3ATb KBUHTY OT OCHOBHOFO
TOHa BHM3, a MOJTyYeHHbIN 3BYK MepeHecTU Ha OKTaBy BBEpPX. 3BYKOBbI-
COTHble MHTEepBanbl CKNafblBAlOTCA W BbIYUTAKTCA, MPU 3TOM WX UHTEp-
BaNbHble KO3(P(ULUMEHTbI YMHOXAKTCA APYr Ha fApyra unm pAenatcs.
Hanpumep, kBapTa+ KBMHTa=0KTaBa COOTBeTCTBYyeT 4/ 3* 3 2=2.

Monb3yscb OCHOBHbIMU WHTEpPBanamMW — KBUHTOW W OKTaBOW, MOXHO
pacwmpuTb MNOMyYeHHbIA 3ByKOpA4. Ecnm OT TOoHa 3ByKopsija cofb C
WHTepBaNbHbIM COOTHOLUEHWEM 72 cfAenaTb XOf Ha KBWHTY BBepX, a OT
ToHa ha (4/3) — X0f Ha KBWUHTY BHW3, TO MOCNe nepeHoca 060MX HOBbIX
TOHOB B Mpefenbl OKTaBbl MOMyYUM:

1 g 73 32 6/9 2
no pe a conb cn-6emonsb no

B aTom 3BYyKOpsAfe nNpefcTaB/feHbl WHTepBasbl: NMpuUma, CeKyHfa, Ksap-
Ta, KBUHTA, Manas cenTuma, okTaea. llocnefytowme XoAbl M0 KBUHTaM
[al0T BO3MOXHOCTb NONYYMTb 6OMbLIYIO TEPLUMIO M 6ONbLUYIO CeKCTY. DTOT
CTpoOli 6bIn n3BecTeH gunocodam wkonsl Mudaropa (V—VI BB. A0 H. 3.)
N 6blN LENNKOM MOCTPOEH MO0 KBUHTOBLIM XO[aM.

VMicnonb3yem Ans HaxoXAeHWs 4acTOTbl TOHOB NMudaroposa cTpos o6a
ero OCHOBHbIX TpeboBaHuas — yuctble KBUHTHI 3:2 (1,5:1) M yucTble OKTa-
Bbl 2:1, B3B MOCNE0BaTE/IbHO OT CamMOW HW3KOW HOThbI J1a4 ABeHajLaThb
KBUHTOBbIX XOOB W CeMb OKTaBHbIX X040B BBepX. [lonyuumm: /192—
27,5; M, — 41,25; Cwni — 61,87; ®a-gues — 92,81; po-gmes — 139,22;
conb-gmes — 208,83; pe-gme3l— 313,24; ndA-guesl— 469,86; ha2—
704,79; po3— 1057,19; conb3 — 1585,79; pe* — 2378,68; na4— 3568,02
u. 3gecb Mbl nocnefoBaTe/lbHO YMHOXann UCXOAHYI0 YacToTy 27,5 'y Ha
KBMHTOBOE OTHOWeHMe 1,5. OKTaBHbIN pAA NOCTPOMM MPOCTbIM YBOEHUEM
TOW >Xe uactoTbl: 192— 27,5; Na\ — 55; Na — 110; na — 220; nal—
440; na2— 880; na3— 1760; nad— 3520 Iwu.

Mbl nNpuwanM K TOMY, 4YTO MpasBuia nudaroposa CTPOSA BHYTPEHHe
NpoOTUBOPEYNBbLlI — AN YACTOTbl OAHOIO WM TOr0O Xe TOHa NA4 nonyynnm
fBa pasHbiX 3HavyeHus: 3568 u 3520 Iy, TO ecTb CTPO He 3aMKHYyncA
M nocne HaxoXAeHWs 4acTOT BCex f[BeHajLaTW TOHOB pasHuWuUa JOCTUINa
48 T'y. Hallgem 4yacToTy TOHa N1 MNepBO OKTaBbl, pa3fefinB 3TU uucna
Ha 8, nonyyuMMm cooTBeTCTBeHHO 446 u 440 lu. Pa3Huua B 6 U, OTHe-
CeHHas K mosioce 4acToT Lefioro ToHa, pasHaa 3gecb 50,8 Iy, coctaBut
HEeCKOJIbKO MeHee ‘/B TOHa. 3TY BENUYUHY PaCXOXEHUA CTPOA Ha3biBalOT
nugaropeiickoin (Mnn nudaropoBoin) KoOMMOR. Hannume KoMMbl BefeT K
aKyCTUYeCKOMY HefocTaTKy. HegoctaTkom nudaropoBa CTpoa fBnseTcs
Hebnarossyuve Tepuuu, KoTopas UMeeT CAULIKOM 60/bLIOE YACNO BUEHWI
W He NpuUrogHa ANa NoAngoHMYecKo My3sbiku. [MoaTomy B XVI Beke B
WTanuu 6bin MpeanoXeH 4YMCTbIA CTPOM, OCHOBY KOTOPOro COCTaBASIM,
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Hapsigy C YMCTbIMW OKTaBamMW, KBMHTaMM W KBapTamu, TakXe W YuCTble
6onblune TepuuM C COOTHOLIEHMEM 4YacToT 5:4. Nx 0co6eHHOCTb — coY-
HOe 3ByYaHue B rapMOHUYECKUX WHTepBanax. bonbLlIoi TepLum nNpuLwnoch
XAaTb NOYTU MONTOPbI ThICAYW NET, MPexAe YeM My3blKaHTbl U TEOpeTU-
YECKM W NPaKTUYEeCKM MPU3HaNN ee KOHCOHMPYIOWMM NHTepBanoM. B uuc-
TOM CTpOe fMaTOHMYecKas ramma UMeeT Takue WHTepBasbHble KO3(h(u-
LIMEHTBI:

Maxop
npuma cekyHpaa Tepumus KBapTa  KBUHTa cekcTa centTuma OKTaBa
98 N 73 32 53 8/8 2
1o pe mMu da conb nA cu fox
MuHop
vanas manas manas
cekcTa cenTuma
npuma cekyHpa Tepuus KBapTa  KBUHTa oKTaBa
1 98 73 32 75 75 2
no pe MU-6emMonb ha COb ns-6emonb cu-6emonb nol

YnMCTbIA CTPOA, Kak M NUdaropos, He 3aMKHYT, TakK Kak He MMeeT aHrap-
MOHWYECKWN paBHbIX 3BYKOB. B 3Tom cTpoe, Hanpumep, [0-6emM0Nb He
coBnagaeTt ¢ cu. VIHTepBanbl 4YUCTOro CTPoA 60Mblie WAN MeHblUe OfLHO-
VWMEHHbIX WHTEPBanoB nugaroposa CTPOA MPUMEPHO HA BeNUYUHY */10
TOHa, KOTOpas Ha3biBaeTCcs AMAMMOBON KOMMOW. Ecnn cTpomTb 3BYKOpSA-
4bl OT KaX[0ro HOBOr0O TOHa B COOTBETCTBUWM C MNPUBELEHHBLIMU Bbille
KO3(hULMEHTAMU ANA MAXKOPHOW U MWHOPHOW ramm, TO KaxAablih pa3s
6ygeM nonyyaTb MHble 4acTOTbl ANA TOHOB. JTO fefaeT HEBO3MOXHbIM
MOAyNAUMM U3 OfHON TOHANBHOCTU B APYryl0 W 3aTpyAHAET co3faHue
MY3blKanbHbIX WHCTPYMEHTOB C (DUKCUPOBAHHON 4acTOTON 3BYKOB. lMownc-
KM 3aMKHYTOr0 CTpOf, AaloLiero BO3MOXHOCTb MOAYNAUWA, MNpusBenu K
NOSIBIEHWNIO PaBHOMEPHO-TEMMEPUPOBAHHOIO CTPOS. 3apOXAeHue paBHO-
MepHO-TEMMEePMPOBAHHOIO CTPOS MOXHO MPOCNeAuTb B rNy6OKOW ApeBHO-
cTn. Ewe rpeveckuii gunocod ApUCTOKCEH, YYeHUK ApUCTOTens, npeg-
noxun B IV Beke J0 H. 3. 3aMeHUTb cTpol Mudaropa geneHWeM YUCTOMN
KBapTbl Ha MATb PaBHbIX MOMYTOHOB, K&K U B COBPEMEHHOM PaBHOMEPHO-
TeMnepupoBaHHOM cTpoe. [puHUMN [eNneHWs OKTaBbl Ha [BeHajuaTb
paBHOMEPHbIX MONYTOHOB 6bin faH B pacyeTax (m3mka M. MepceHHa B
XVI Beke, HO ero npeanoXxeHue ewe He BOCAPUHUMANOCh MYy3blKaHTamMu
TOoro BpemeHu. [loTpeboBanocb 6onee cTa net, noka AHppeac Bepk-
mMalicTep u ero yyeHuk MoraHH HelarapAt TeopeTuyecku o60CHOBanW u
npakTuM4yeckn BBenu, 0Kono 1691 ropga, ABeHafLAaTUCTYMEHHYI paBHO-
MepHyl0 Temmepauuio, B KOTOPO/ OCHOBHOW WHTepBan — OKTaBa —
genutca Ha 12 OfMHaKOBbLIX WHTEPBaNOB, MONYTOHOB, WMEKOWMUX WH-
TepBaNibHbIA KO3DPUUNEHT

1= 1,05946309

PopoHavyanbHMKM paBHOMEPHOI Temnepauuu BBENW HACTPONKY KBUHT
C YMEHbLIEHMEM MX LUMPWHbI MO CPABHEHWIO C YUCTbIM WHTEPBA/OM Ha
7 12 nudaropenckoii KOMMbI, TO €CTb Ha 78,5e 7i2=7i02 ToHa. MoHATKE
«Temnepauus» 03HayaeT BbipaBHWBAHWUE WHTEPBaNbHbIX COOTHOLIEHWI
MEXAY CTYMEHSMMW 3BYKOBOW CUCTEMBbI.
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OTHOLWeHUs 4acToT ABeHajLaTW TOHOB B PaBHOMEPHO-TEMMNEPUPOBAH-
HOM CTPOE MOXHO MPUGNU3UTENLHO BbIPA3UTL CReAyloWUMU APOGSMY,
NoNyYeHHbIMU eLye renbMFOHbLéEM W B fanbHedLeM HECKONbKO YTOUHEH-

.eg) 63 706

HbIMK 91 /1 49 221,

a2 . mL/ 377’ 98/ .168 2/” st Fo; o7
foos. “lea; Moy FhsmtCC fee) Tt

B Tabnuue 1cpaBHMBAKTCA MHTepBa/bHble KOIPMULUEHTLI AN nony-
YeHWs 4acTOT 3BYKOB YMCTOr0 W paBHOMEPHO-TEMMEPUPOBAHHOIO CTPOEB
NoCTPOEHNEM WHTEPBA/SIOB OT TOHa [0. BennynHa MHTepBasoB faHa Takxe
B LleHTax*.

Kak BUAHO n3 Tabnuubl 1, NONYTOH B YMCTOM CTPOe B 3aBUCUMOCTHU
OT ero Mnos0XeHUs B OKTaBe WMMEEeT pa3Hyl BennynHy. B paBHOMepHO-
TeMNEePMPOBAHHOM CTpPOe BCE MONYTOHbl PaBHbI.

Tabnuua 1

o o TeMmnepypoBaHHbI i
Yuctelid cTpoin pup

cTpoii
Quwnbka B
HoTbl - .
COOTHOLLEHME ”:;:p COOTHOLLIEHNE M:;ﬁp npouexTax
yacToT LeHT yacToT WeHT

fo 1,00000 o n 1,00000 0 0
fo-anes 1,04166
pe-6emonb 1,08000 71923 105946 100 17
pe 1,12500 204 1,12246 200 0,25
pe-gues 1,17187 2741
Mu-6emonb 1,20000 316 J 1,18921 300 147
mMu 1,25000 3861
ha-6emons 1,28000 4273 1,25992 400 0.8
Mun-aunes 1,30208 4551
ha 133333 498 3 1,33484 500 0,11
tha-gues 1,38889 568 1
conb-6emMonb 1,44000 631 J L4421 600 179
cofb 1,50000 702 1,49831 700 0,12
CO/Nib-Anes 1,56250 7731 159
ns-6emons 1,60000 815 J 1,58740 800 ’
ns 1,66667 883 1,68179 900 091
na-gues 1,73611 954 1 263
cu-6emons 1,80000 1016! 1,78180 1000 '
cn 1,87500 10881

) 0,7
no-6emonb 1,92000 11291 1.88775 1100
cu-ames 1,95313 11591 0,0
AOX 2,00000 12001 2,00000 1200 '

C noMOLWbi0 WHTepPBa/ibHbIX KO3MAPUUMEHTOB BbICYUTAHLI YaCTOThI
TOHOB Masnoi oKTaBbl (4 TOHA), NMepBOil M BTOPOI/ OKTaB (3 TOHA) paBHO-
MepPHO-TEMMEPUPOBAHHOIO CTPOS [ANA ABYX 3TaN0OHOB 4acToTbl 440 wu
435 Ty, a ona cpasHeHna B Tabnuue 2 (cM. ¢. 57) gaHbl TakXe U 4yacTo-
Tbl TOHOB YMCTOrO CTPOA (3a TOYKY OTcyeTa B3AT TOH Aol= 261,62 Iy).

LIeHT — ofHa W3 eAVHUL, 4NN U3MEPEHUS 3BYKOBbICOTHbIX WHTepBanoB. OAWH MOAYTOH
paBeH 100 ueHTam. LleHT — norapudmuyeckas eAuHuULa; ero Be/IM4MHa, BblipaXeHHas B
efMHMNLAX YacTOTbl — repuax, yBe/IM4YMBaeTCs OT HWKHMX 4acTOT K BEPXHUM. Tak, ofunH
LeHT B 06M1acT Na NepBOil OKTaBbl paBeH npumepHo 0,26 Iy, a B o6nactn na manoi
okTasbl = 0,13 T,
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Tabnuuya 2

PaBHOMEpPHO-TeMMNepMpPOBaHHblii
cTpoii YucTblil cTpoii

Ha3sBaHue HOTbI [0‘=261,62 Iy

na'=440 Iy na'=435 Iy
conb-aunes 207,65 205,29
na 220,00 217,50 i
na-gues 233,08 230,43 —
cn 246,94 244,13 -
nol 261,62 258,65 261,62
no-anes 277,18 274,03 -

293,66 290,33 294,32
Eeeﬂ_mes 311,13 307,59 313,95
MU 329,63 325,88 327,02
hal 349,23 345,26 348,82
a-anesx 369,99 365,79 -
conbl 391,99 387,54 392,43
conb-gunesl 415,30 410,59 418,60
ns 440,00 435,00 436,03
na-gunesl 466,16 460,87 465,17
cul 493,88 488,27 490,54
o2 523,25 517,31 523,20
no-anes2 554,36 548,06 -
pe2 587,33 580,65 .

VIMeHHO 3TOT Auana3oH (conb-gnes — pel) wam 6onee y3kuii na —
na{HacTpoilymK opTenmaHo TemMnepupyeT B NepBYyt0 ouepefb, U OT mpa-
BUNbHOI HACTPOKM 3TOro AMana3oHa 3aBUCUT NMPaBUIbHOCTb HACTPOKK
BCEro WHCTPYMEHTa B LeNOM.

UacToTbl TOHOB, BbIXOAAWMX 3a Mnpefenbl Tabnuubl, Nerko MoryT
6bITb MONyYeHbl OKTaBHBIMU XOAaMW BBEPX WM BHW3 C YBOEHWEM 4acTo-
Tbl NPW NOBbIWLEHUN Ha OKTaBYy W AeneHWeM 4acTOoTbl BABOE MPU MOHWXeE-
HUM Ha OKTaBy (CM. 4acTOTbl 3BYKOB PaBHOMEPHO-TEMMNepUpOBaHHOTO
CTPOA B NPUAOXeHUMN). [elicTBUTENbHbIE Xe 4YacTOTbl TOHOB, MOMYYeH-
Hble Mocfie HaCTPONKM WMHCTPYMeHTa, 6AM3KW K TabaM4yHbIM, HO MOMHOTO
COBMafeHNsA HUKOTAa He 6blBaeT MO MpUYMHaM, KOTOpble BygyT paccMoT-
PEeHbl HUXe.

Hafgo ckasaTb, 4TO, C MYy3blKalbHO-aKyCTUYECKO TOUKM 3peHus, wu
YMCTbIA, N PaBHOMEPHO-TEMMEPUPOBAHHbLI/ CTPO MMEKT CYLLECTBEHHbIE
HeJoCTaTKM, BbISIBAAKOLWMECH B MpOLecce WCMNOMHEHUs My3blku. bnaro-
3ByYMe UHTepPBaNOB M aKKOPAOB YWCTOrO CTPOS, UX KpacoTa U COYHOCTb,
KOTOpPbl€ BbICOKO OLEHMBAKTCA MY3blKaHTamMu W cnywartenamu, npea-
CTaBNAT B My3blKaNbHOW MpakTuMKe UckA4veHue. OAHW TOMbKO 4YMCTble
MHTEepBabl He BCerja NofyvarTCs faXKe Ha UHCTPYMeEHTax co CBO6GOAHOW
WHTOHALMeld, He TOBOPS yXe O TeMMNepuMpoOBaHHOM CTpoe, B KOTOPOM He-
4yMCTOe 3ByYaHMe aKKOPAOB Y)XXe 3a/M0XEHO B CUCTeMe HacTpoiiku. U geno
He TO/IbKO B KBa]'II/ICbVIKaLI,VII/I ncnonHuTensa, coBeplleHCTBE ero UHTOHa-
LIMOHHOTO MacTepcTBa. TeopeTMYeckn HEBO3MOXHO WUCMOMHATL OfHM YuUC-
Tbleé WHTEpBasibl BO BCEM AWana3OoHe MY3blKa/lbHOIo0 MHCTPYMEHTa.

MoscHUM ckasaHHOe mpumepamu. MoAcuMTaemM pasHOCTHble TOHa ANS
YNCTOro M TEMMEPMPOBAHHOIO akkopaa. Bo3bMeM, K NpUMepy, MaXopHbIii
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akkops nal— po-gue32— mun2:440, 550 (=440- 54 wn 660 Iy
(=440* 3/2). Monyumm cnepytolime pasHoCTHble TOHbI: 550—440=110,
660—550=110 n 660—440=220 ly. Takum 06pa3om, B NPMBEAEHHOM
YUCTOM aKKOPAE MOXHO YC/bllWaTbh pasHOCTHble TOHbI 110 n 220 lu. Mpwu
He60/bLION HETOYHOCTU MHTOHMPOBAHUS YWUCTOFO aKKopfa MosBUBLUMECS
OTK/NOHEHMA 4acTOT elle Mano3ameTHbl. Bbicyntaem Tenepb pasHOCTHbIE
4acTOTbl TOFO XXe akKopda, HO COCTaBMEHHOr0 W3 TeMMepupoBaHHbIX
TOHOB. [nd nal ocTaBnsaem Ty >e 4vacToTy 440 Iy, gna po-gues2—
554,4 (=440* 1,26) n gna mn2— 659,26 (=440* 1,4983) Iy CooTBeT-
CTBYHOLME Pa3HOCTHblE TOHbl 6yayT: 554,4—440=114,4 Tu, 659,26—
554,4=104,86 Iy n 659,26—440=219,26. Bce TpuM pa3HOCTHbIX TOHa
VMEIOT OT/IMYaloLMeca YacToThl, YTO U JACT 3aMeTHblE Ha Cnyx OueHusa B
akkKopge.

UncTble akKKOpAbl MOXHO CAylWaTb B Urpe KBapTETOB CMbIYKOBbIX WH-
CTPYMEHTOB, B MHOrOros0cuUN KBanuuLUMpPoOBaHHbLIX MEBYECKUX aHCaMb6-
neidi. Ho BO MHOrMX cnyuyasx B 6OMbLUMX XOPOBbIX aHCambaax He npu-
[epXnBalTCA CTPOro YNCTOW MHTOHALMMW. DTO 0COBEHHO 3aMeTHO B XOPO-
BOM MCMOMHEHWM Ha paguo. Kaxablii oTAenbHblli NeBel, UMeeT WHAUBU-
AyanbHOe mpeAcTaBfieHWe O BbICOTEe TOHA M MOAYNMPYeT, KPOMe TOro, Bbl-
COTY 3ByKa Bu6paTo. Mpu 3TOM CABMT YacTOTbl AOCTUraeT 6onee NonyTo-
Ha. B pe3ynbTaTe faxKe B YHUCOHaX CYLLECTBYIOT WMNPOKUE NONOCHI BbICOT,
KOTOpble B Le/IOM NPUBOAAT K LUYMOBOMY TYAEHUI0, «K/NOKOTaHUIO», U CNY-
waTenb € TPyAOM 06HapyXuBaeT NpaBUNbHbIA TOH. HepefKo v AUPUXeEpPbI
CMOTPAT Ha TakKoe HeYymcToe UCMONHEeHWe KakK Ha HeusbexHoe 3no.

Mpu NeHUM WMHTOHALWMOHHbIE OTK/AOHEHUS, Jatolme 6ueHUs He 6Gonee
10 u, ewle He 06Hapy>XMBakT 0CO60I LWepoxoBaTocTu. Mpy6oe, HeumcToe
3ByYaHue, co3fatoliee BnevataeHne «GypneHns», BOSHNKaeT Toraa, Korga
yactota 6MeHUIA focTUraeT NpUMepHo 16 B CeKyHAY, YTO MOXET BOCMpu-
HUMaTbCS KaK HW3KWA pPa3HOCTHbIA TOH.

OnpegeneHHble Mpo6aeMbl BO3HUKAKT W MU UCMNOAHEHWU MY3bIKU
MeNogMYecKoro cknaga, AN KOTOPOW YMCTbIA CTPO cumTaeTcsa Haunayu-
LUMM.

HopmanbHas BbiCOTa HACTPOWKWM NO6Oro WHCTPYMEHTa, aHcambns,
Xopa — 370 4actoTa nal= 440 Iy, OHa onpefeneHa cTtaHgapTom. 3TO
LEeNCTBUTENbHO TaK, W B OTHOWEHWW HAaCTPONKN WHCTPYMEHTOB C (IMKCU-
pOBaHHbIM 3BYKOPSAAOM WHbIX MHEHWA He LOMXKHO ObITb: MUAHWHO, POSAU,
aKKOpAeOoHbl, 6asHbl, ruTapbl U T. 4. AO/DKHbI OblITb HAaCTPOEHbI B COOTBET-
CTBUM CO cTaHAapToM. Ho BOT OKasbiBaeTCs, My3MLMpOBaHWe B YACTOM
U NudaroperickoM CTpoe He MOXeT BbINOAHUTbL TpeboBaHWA MOCTOSH-
cTBa BbiCOTbl NA1440 Iy. B yem TyT geno? lMocTpoum npuMepbl XOLOB
Mo YMUCTbIM WHTepBasiaMm C MepuogMyecKUM BO3BPaTOM K TOHY nAl Bo3b-
MeM TaKyl MNocNnejoBaTe/lbHOCTb WHTEPBANoB:

4

MocnepoBaTeNbHOCTb YMCTbIX MHTEPBANOB
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Bbluncnum nonyyeHHble 4acToOTbl TOHOB. ECNM  BCe WHTepBanbHble
XOZ4bl NOCTPOEHbI YACTBIMU UHTEpPBanaMu, TO TOH N1 B BEPXHEM MpuMepe
OKaHumBaeTca C uyactoTton 434,57 Uy, a B HMXKXHEM — C 4acToTol
4455 Tuy. CoovBetcTBeHHO, Ha — 5,43 Ty Hwxe n 5,5 Iy Bblle HOPMbI
440 Ty. MOXHO 6b110 6bl MpUBECTU Apyrve npumepbl 1 ybeanTbca B No-
SBMIEHUW BCE HOBbIX W HOBbIX 3HAYEHWI 4YacToTbl AnA ToHa nal C Teope-
TWYECKOW TOYKM 3PEHMA, TAKUX HOBbIX YacTOT NA1MOXeT 6bITb NONYy4YEHO
6ecKOHeYHOoe MHOXecTBO. MOXHO nofobpaTb Takume My3blKaflbHble MNpU-
Mepbl, B KOTOPbIX NPU YMCTOM CTPOe OTK/IOHEHWA TOHa NA] 4OCTUTHYT
6onee NAC-MUHYC MONYyTOHAa. IOTO O06GCTOATENLCTBO, KOTOPOE MOXHO
NOATBEPAWUTb 3KCNEPUMEHTaNbHbIMU M3MEPEHUAMU  4acTOThbl, [O/KHO
YUNTbIBATECA B XOPOBOM MNPaKTUKe.

Ecnm 6bl Mbl 3ax0Tenn HaWTW MeCTO KaXAOro YMCTOro WHTepBana
B OfHOI cuUCTeMe, TO €CTb MOCTPOEHHOM OT OAHOW MCXOA4HON 4acTOoTbl,
TO y6eaunnch 6bl, YTO 3TO HEBO3MOXHO. VIHBIMU CNOBamMu, HW My3blKafb-
HblAi UHCTPYMEHT, HW MeBel, He B COCTOSIHUM B CKOMbKO-HUBYAb CNOXHOIA
My3blKe WCMOMHUTL BCE MHTEPBasbl MPOM3BEAEHNSA B YNCTOM CTpPOe OAHOWA
cucTembl. B 3aBUCMMOCTM OT MOCNef0BaTe/IbHOCTU XOA40B YUCTbIX UHTEp-
Ba/IOB BCTpeyatoLmecs O4HOMMEHHbIE TOHA MO YacToTe OYAYyT pasnnyathb-
ca. CnepoBaTeNbHO, UCMNOMHEHNE MY3bIKW Ha MHCTPYMEHTax co CBO6OAHON
WHTOHALMER YMUCTbIMU WHTepBanaMnW BO3MOXHO TO/IbKO C MCMNO/b30Ba-
HMWEM MHOXEeCTBa CMCTEM YMCTOrO CTPOSA, KOTAa U3 KaXK4ol Takol cuctemsl
6epyTcA TONbKO OAMH YWUCTbIA WHTepBan W ero obpalieHue.

B onpegeneHHOM cMbIciie Mbl OyfieM He OYeHb faneku OT UCTUHbI, ecnu
CKaXeM, 4YTO peanbHO B HAaCTpoOiKe cyliecTBYeT TO/IbKO PaBHOMEPHO-
TeMNepupoBaHHbIA CTPOi (MNK, NO KpaiHel mepe, TO, YTO MpUbAMIKaeTCs
K Hemy). [le/icCTBUTENbHO, HW OAWH MY3blKaNbHbIA WHCTPYMEHT He Ha-
CTPOEH MOMHOCTLIO B CUCTEME MuUdaroposa CTPOA WUAM 4ucToro cTpos. fa,
Ha WHCTPyMeHTax cO CBOOGOAHOW MHTOHauUWeld My3blKaHT 6epeT u4KCTble
WHTepBasbl, HO BCe 3TV YNCTble MHTEPBaSIbl OTHOCATCA He K OLHOW KaKoWi-
nmbo cucTteme nudaroposa WM YUCTOrO CTPOSA, & KO MHOrMM CUCTEMaM,
0N KOTOPbIX 4acTOTbl OAHOMMEHHbLIX TOHOB He COBMajatT HW TEopeTu-
YeCKW, HU MpakTuyeckn (Apyroe f[eno, 4to pasHuLa MOXeT U He OblTb
60nblWoi). My3blKaHT WrpaeT OTAeNbHble YUCTble WHTEpBasbl, OTHOCSH-
luecs K pasHbIM cucTemam.

TonbKO MpW uUrpe B pPaBHOMEPHO-TEMNEPUPOBAHHOM CTpOe YacToTa
WCXOAHOTO TOHa nAl coxpaHsfeTcs Npu NMOOBbIX MOAYNALMAX U3 OfHON
TOHaNbHOCTU B APYrylto.

O4HaKo MCNONHUTENbCTBO B YMCTOM WM B NU(AropoBOM CTPOAX UMeeT
BCE XKe W MpaKTUYeckoe 3HaYeHWe B My3blKafbHOW MPaKTUKe CErofHALHe-
ro AHa. Mo3aToMy npuxoguTcs pellaTb, HYXHO AM Tpe60BaTb TOYHOrO
cobnofeHna BbICOTblI TOHa n511440 My? Kak HopMa Ans HacTPOWKKW, Takas
BbICOTA TOHA MOXeT 6blTb Bbljep)XaHa C HE06XOAMMOW TOYHOCTbI. HoO
ecnu Tpe6osaTb npu neHun a cappella cobnogeHns 440 Tu>Bo BCcex cny-
yasx, TO 3TO PaBHOCM/IbHO TpebOBaHMIO NeTb, YNOTPe6aAs TONbKO PaBHO-
MepHO-TEMMNEPUPOBaHHbIE UHTepBanbl. HU 0 Kakom 61aro3By4ymy YUCTbIX
WHTEepBafioB B 3TOM C/ly4yae roBOpMUTb He npuaetcs. EAUHCTBEHHO, Yero
HY>XHO f06MBaTbCS,— 3TO CO6MOAEHNA 0OLLE cpefHeli BbICOTbI N1 1B nc-
MOSIHAEMOM MNPOU3BEAEHUMN.
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MHorga HekoTopble My3blKaHTbI MpegfiaratoT HacTpansaTb WHCTPYMEHT
C (PUKCMPOBaHHLIM 3BYKOPSALOM, YNCTLIMU KBMHTaMK, 3a6biBas O TOM, 4TO
nonyyvarowmincs npyu 3TOM CTPOIi ABNAETCA HE3aMKHYTbIM U OCYLEeCTBUTb
TaKyl HacTpOlKy Henb3s.

Kakum >xe 06pa3oM HaCTPOMWMK MONy4vaeT HYXHYK B MHCTPYMEHTe
BbICOTY TOHa? OCHOBHOE CPeACTBO — C/IYXOBO KOHTPONb GUEHWMIA.

B KauecTBe KpuTepus HacTpPOMKW B YHUCOH YAOOGHO MCNONb30BaTh
KOHTPONb umncna OGUEHWUA B CEKYHAY.

OO6bIYHO peKOMeHAyeTCA cuuTaTb GUeHus B TeyeHue, Hanpumep, 10 c,
HO 3TO He COBCEM TOUHbIA MeTof, TakK Kak TPYLHO pasnnunTb Apo6HbIe Ya-
CTN 6GueHnid. Jlyyiwe ypaetca noacyeT GUEHWIA, ecnn C MOMOLLbI CeKYH-
JoMepa M3MepuTb BPeMs ONpefesieHHOro yucna 6ueHui, ecnu, KOHeyHo,
OHW He CANLWKOM 4acTbl. CyLeCcTBYIOT 3/1EKTPOHHbIE METPOHOMbI C UHAM-
Kaumell puTMa CBeTOBbIMW BCMblWwKaMn. C MOMOLLbK TakOro mMeTpoHoMa
MOXHO CWHXPOHW3MPOBaTb OMEHMS C 4acTOTOM BCMbIWEK W MO LKane
MeTpOHOMa, NpeABapuTe/lbHO OTrPaayNpOBaHHOM, NOAYYMTb OTCUET Ymcna
OUeHNiA. MexaHU4YecKnii MeTPOHOM AN 3TOW LeNn HemnpurofgeH, Tak Kak
ero rpoMKue LWenykn 6yayT TONbKO MackmpoBaTb OueHus. ChAuLLKOM
6bICTPbIE UKW, HA060POT, CAMILKOM Mef/eHHble BUeHWs KOHTPONMpoBaTb
TpyAaHo. O6bIYHO cyYMTaeTCs, YTO TOYHOCTb CYeTa A0CTaTOYHAa MpW yucne
6ueHnin oT ogHoro 3a 10 ¢ 4O HecKonbKux 6ueHnid 3a 1c. Mpu n3BecTHOM
TPEHVWPOBKE U COOTBETCTBYHIOLEM OMbITe HACTPOWLLMKAM YAaeTCAa KOHTPO-
nupoeaTb 5, 10 u pgaxe 20 6ueHWi A B CeKyHAY, HO B TakKOM Cny4ae
OveHNa He cuMTaloT, a 3arnoMUHAKT XapakTep WX 3BY4YaHuUs, TO €CTb
TY OKpacky 3ByKa, KOTOPY NpuAalT MHTepBany COOTBeTCTBYHOLWMe Oue-
HWMS.

[ocTaTouHO Nerko noacuuMtatb 6GUEHWS W MeHblue ABYX B CEKYHAY,
HO He y Nto60ro MHCTPYMEHTA 3TO BO3MOXHO, TaK Kak 4YeM pexe GueHus,
TEM ANIMTENbHEE [JO/MKHO OblTb 3By4yaHMe Ans ux nogcyeta. He Bce WH-
CTPYMEHTbI N0 CBOEMY MNPUHLMNY 3BYKOOOpa3oBaHus obecrneynBaloT [oO-
CTaTOUYHOE ANA 3TON LUenn Bpema 3By4vaHus. Jlerko 3acTaBUTb 3By4aTb
NPakTUYeCcKN KaK YrogHo AONT0 A3blYKOBbI MHCTPYMEHT U OYeHb TOYHO
HacTpoOWUTb ero, HO NOAOBHOro NpeumyllecTBa HeT y opTenuaHo. daxe
6acoBble CTPYHbl, UMelOLMNe camoe 60NbLIOE BPEMSA 3BYYaHUA, HaXOAATCA
B Kone6aHuun npumepHo 40—50 c y posnsa n Bcero 20—25 ¢ y nnaHuHo. Te-
HOpPOBble CTPYHbI KONe6at0TCA npuMepHo 10 ¢, a camMble KOPOTKME [UCKaH-
TOBble CTPYHbl 0KONO 1c. ®aKTUYeCKM e MpUrogHoe Ans npocnyluuBsa-
HUA BpemA elle MeHblUue, ec/in y4yecTb, YTO 4acTo Heob6XofMMO clylwaTb
6ueHna mexgy o6epToHamMu, 3aTyxalOWUMM ObiCTpee OCHOBHOrO TOHa
CTPYHbl. BueHus, KoTopble ANA CBOEro onpejeneHus TpebyloT BPeMeHU
6onblue, 4YeM 3BYYUT CTPYHA, YXK€ Henb3f MoAcuMTaTb C BbICOKOW TOu-
HOCTbIO.

Mbl Tenepb 3Haem, Kakue 4acTOTbl JO/DKHbI M3y4aTb MY3blKanbHble
WHCTPYMEHTbI, paccuntaTb 3TO ObIO AEIOM CPaBHUTENbHO HETPYAHbIM.
Bonee TpyaHas 3ajaya cocToMT B ob6ecneyeHun Tpebyemoil BbICOThbI
TOHOB B MpPOLECCE HACTPOMKMN.

B TexHuueckoW nuTepaType 4acTO OTCYTCTBYIOT YyKaszaHWA, Kak Xe
[OCTUYbL BbINOIHEHWA MNPEANIOXEHHbIX TaM peKOMeHfauuii nNpakTU4ecku.
W He MHOrMe HaCTPOWMLLMKKN B COCTOAHWUM MPaBUAbHO Pa3bACHUTH, UTO Xe
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CKpbIBAaeTCs 3a TeMM 06bIYHBIMU OMepaLusaMu, KOTOpble OCYLLeCTBNATCS
NPy HacTpoiike My3blKalbHbIX WHCTPYMEHTOB. K pacCMOTpeHuto aTuX BO-
MPOCOB Mbl M MPUCTYNaemM B CNeayiolleM pasgene.

2. ®dusmyeckas CyWHOCTb HACTPOMKK
WHTepBanoB

TOHbI OnNpefeneHHON BLICOTbI MOyYaloT MOCPEACTBOM HaCTPOWKW MHTep-
BasOB C MOMOLLbIO KOHTPONA 6ueHuid. OCHOBHble WHTEpBasbl, UCMOMb-
3yemble Mpu HacTpoiike,— 370 npumMa (YHWCOH), OKTaBa, KBUHTA, KBapTa,
6onblas n manas Tepuuu, 60nblIAA U Manas CekcTbl, 60bLIasA feunma.
My3blKanbHble 3BYKWM, KakK W3BECTHO, CNOXHbI MO CBOEMY COCTaBy, TO
eCTb COAepXaT psAj rapMoOHUYECKUX COCTaBAAOLWMX, KPaTHbIX N0 YacToTe
OCHOBHOMY TOHY. B 3TOM HeTpyAHO y6efuTbCA Mpu NoMoLlymM dnaxone-
ToB. Ecnun, Hanpumep, cnerka KOCHYTbCA MajbLeM TOYHO CepefuHbl CTPY-
Hbl 1 MOCMEe ee LWWNKa Cpasy >Xe CHATb nanel co CTPYHbl, Mbl ABCTBEHHO
YC/bILMM BTOPYH TrapMOHMKY. Ecnu MecTo KacaHMsA pacnofiodXeHOo Ha
OfHOW TPeTn A/INHbI CTPYHbl, TO NOAOOHLIM >Xe 06pasoM MOAy4YUM SCHO
CNbIWNMYIO TPeTb TrapMOHWKY. OTOT OMNbIT HarnA4HO MOKa3blBaeT Ha-
NYMe MHOXecTBa MPOCTbIX TOHOB, COCTaBAAIOLWMX CAOXHbIA 3BYK CTpYy-
Hbl. [T03TOMY KOrfa KamMepTOH MMEeEeT 4acToTy, 6AU3KYH K 4acToTe nepeoit
rapMOHWKW, TO €eCTb OCHOBHOrO TOHAa, TO OWEHWUS BO3HMKAOT MexXAay
3TUMK ABYMSA yacToTamu. Bo3bMeM Apyroil kamepToH, 6/MM3KWMIA MO 4acTo-
Te KO BTOPO rapMOHWKe TON >Ke CTPYHbl,— O6MeHMs OyayT 06pa3oBbl-
BaTbCA YXe MeXJy 3BYKOM KamepTOHa W 3TOi BTOpPOM rapMOHUKOWA
MT. 4. TaKk MOXHO «NpoOLLynaTb» A0 feCATKa FapMOHUK C/IOXHOT0 3BYKa.
W Besfe, rge B 3ByKax MHTepBana OKaXYTCA YHWUCOHbI (NpUMbI) MeXay
KakKMMn-nnbo rapMOHMKaMU, 3TW YHWUCOHbI MpW HE COBCEM TOYHOMN WX
HacTpoiike 06s3aTenbHO fagyT OueHums. TMosTomy Hawa 3afjaya byget
3aKn4aTbCa B HaxXxOXAEHUM YHWUCOHOB B WHTepBanax, He3aBUCUMO
OT TOr0, Kakue rapMOHWKW AalT 3TW YHUCOHbI. [apMOHMKK, co3jatoline
YHWUCOH, HasblBalOT COBMajatolWMMn, He3aBUCUMO OT TOYHOCTM 3TOrO
YHUCOHA.

Ecnnm HacTpamBaTb CTPYHY MO KamepTOHY, TO BO3HWKAeT NULIb OAWH
BUA OWEHWIA, a VMEHHO — MeXJy OCHOBHbIMW TOHaMW CTPYHbl W Ka-
MepTOHa.

A 4TO Mbl yCbIWKM, KOTAa OfHY CTPYHY 6yAeM HacTpauBaTb Mo Apyroi
B YHWCOH? 3[eCb Y>Xe CTaHOBATCA 3aMeTHbIMU GMEHNA KaK MeXAy NepBbl-
MW FapMOHWKamMu, TaK M MexXAy BTOpbIMW W TpeTbuMMmu. CTOUT crerka
paccTpouTb 4acTOTbl COBMafjalolWmMX FapMOHUK, Kak MeXAy HWMU BO3-
HUKHYT OMeHus C 4yacTOTOW, OMpefensieMoili Pa3HOCTb YacTOT 3TUX
rapMoHmMK. CpaBHWM, Hanpumep, rapMOHMYecKue psafgbl AN  CTPYH,
nepBble FAPMOHWKW KOTOPbIX HE COBCEM TOYHO HACTPOEHbl, B efUHU-
pax u:

440 880 1320 1760
439 878 1317 1756
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HeTpyfHO nofcumTtath 6MeHMA MexAy COOTBETCTBYHOLMMW Napamu rap-
MOHWUK — OHMW paBHbl 1, 2, 3, 4 6ueHunii B cekyHay. CnefoBaTesibHO, 04HO-
BPEMEHHO [O/KHO O6biTb CAbIWHO HECKOMbKO BUAOB OWeHMn. BHuma-
TenbHOE BCMYLUMBaHWE B Cerka pacCTPOEHHbI XOp CTPYH WAU A3bIYKOB
NOATBEPXAAET faHHbIl BblBOL4. OObIYHO XOpOWO CAbIWHbLI ABa-TPYU
BMAa OWeHWiA, pasnuyarwmxca Mexpgy coboil Kak no cune, Tak M no
yucny.

ECTeCTBEHHO, YTO MOMEHTbl CMH(A3HOCTW AN pa3HbIX nap cosnaja-
HOLWMX TAPMOHUK NPUXOAATCA Ha pasHoe Bpems. Ecan, Hanpumep, nepsble
rapMOHWKM B OAMH MOMEHT BPEMEHW HaxogAaATcA B aHTudase, TO OHW
ocnabnawT Apyr gpyra, rpoMKoCcTb WX Mana, ¥ B 3TOT MOMEHT BPEMEHMU
Nyuylle CNbIWHbI COBMNajaroLme rapMoHNKN 601ee BbICOKOro nopsjka, Ha-
X0AAWMEeCS B COCTOSHUM CMH(A3HOCTU. MOXHO 3aMeTUTb Aa)ke Kak Obl
CKauykoobpa3Hoe, Ha MrHOBeHWe, MOBbILIEHWE TOHA Ha OKTaBy. [lo6asne-
HMe K ABYM CTpyHam TpeTbeil (B YHWUCOH) W3MeHAeT KapTUHY O6UueHuid,
OHW CTAHOBATCA KaK Obl «pa3mMasaHHbIMU», HEYETKUMU; 3By4aHUe Tpex
CTPYHHOrO Xopa, TakMM 06pa3om, MOXeT 3aMacKuMpoBaTb OLWMOKM Ha-
CTPOWAKMN.

MNHorga chblWHbl 6MeHNA U B OAHON CTPyHe, YTO 3aTPYLHAET HacTpoii-
Ky. TpuvyYnMH 3TOro SBNEHUS MOXET O6blTb MHOro. 3T0 — 0Ba/bHOCTb
MonepeyHoOro CeYeHuWs CTPYHbl, HEPABHOMEPHOCTb pacnpefeneHns nnoT-
HOCTWM MaTepuana no [f/JVNHE, HECKO/bKO pa3/MyHas B pa3Hble MOMEHTbI
BPEMEHW NAOCKOCTb KonebaHua (BpalieHue CTPYHbl Mpu KonebaHusXx),
HenjoTHas nocajgka KOHUa paboyeil 4aCcTWM CTPYHbl Ha WTUGT wWwTera*
NMWaHUHO WM posAns, mnoxas 06paboTKa KnaHrwTabuka** Ha 4YyryHHoW
pame — HeuyeTKass /NWHWA OTCEYKU CTPYHbI, BbI3biBalOLLAA W3MEHEHUe
ONVHBI KONe6toWeincs 4acTn CTPYHbl nNpy 601bWMX aMAniTyAax, 6aumskoe
COBMajeHne OfHOM W3 Pe30HAHCHbIX YacTOT fieKn C 4acTOTON CTPYHbI, YTO
NPUBOANT K MOSABNEHWUIO GUEHWUIA W T. 4. ITU 6MeHUA yCTpaHUTb JOBOSIbHO
TPy4HO, 3amMeHa CTPYHbl He Bcerfa rnomoraet. HeycTpaHumble OGueHuns
MOTYT MOABUTLCA W B pe3yfbTaTe B3aMMOAENCTUA LBYX WKW TPeX CTPYH.
370 Npon3oiigeT B TOM CAyyae, €CIM HEBO3MOXHO COBMECTUTb MO YacToTe
BCe FAPMOHWKW CTPYH OJHOBPEMEHHO. TakK Mbl A06beMcsi yCTpaHeHus
6VeHN A MexAy nepBbIMW FapMOHUKamu CTPYH, HO MOFyT OCTaTbCA MNpu
3TOM 6MEeHNa Mexay LPYTUMU rapMOHUKamu, eciy UX 4acToTbl He COBMa-
4yT OAHOBPEMEHHO C COBNajeHWem MepBbiX rapMOHMK. [lpuynHamm
MOryT 6biTb pasfivnyHas AAWHA CTPYH B XOpe, passimyHas >XeCcTKOCTb
matepuana KepHa, pas/MYHbIA guamMeTp CTPYH W Ap.

MpoBepKa TOYHOCTWU HACTPOMKM CTPYH B YHWCOH KNaBULIHbIX W A3blY-
KOBbIX WHCTPYMEHTOB MOKa3blBaeT, 4TO abCOMOTHO TOYHOrO0 YHMCOHA
He cywecTByeT. Jaxe BbICOKOKBaIM(PULMPOBAHHbIE HACTPOMLLNKM
4acTo OCTaBAAT B YHUCOHAX AecATble J0/M 6UeHMin B cekyHay. O6bac-
HAETCA 3TO HEBO3MOXHOCTbIO JOCTUXXEHUA UAeaNbHOro pe3ybTaTta U Tem,
YTO paccTpoiika CO3HaTeNbHO LONYCKAeTCA HacTpoMLMKaMnm ANS «0XMWB-
neHusa» 3ByKa. HesHauuTenbHas, ene ynoBuMMas paccTpoiika YHWUCOHOB

* LLTer — flepeBAHHbIN 6pycoK CO LWTU(TaAMU, NPUKIEEHHbI K Pe30HaHCOBOWN Aeke.
** KnaHrwTtabuk — pebpo OTCEYKM CTPYHbl Ha YyryHHOW pame.
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6naronpuAaTHO .CKasblBaeTCA Ha Tembpe 3ByKa, fieflaeT ero spue, Bbipa-
3nTenbHee, nonetHee. Ho BaXXHO He NepenTy rpaHuLy, 3a KOTOPOW Hauu-
HaeTca"'nnoxas HacTpoika. O TOYHOCTM HAcTPOiKK ByfeT cKasaHo B cre-
ayoownx pasgenax.

Mocne HacTpolikM YHMCOHA O6LIYHO cnedyeT HacTpolika OKTaBbl. Ka-
Kue 6UeHNs CAblWHbLI B OKTaBe? Mbl 3HaeM, YTO COOTHOLUEHME YACTOT HOT
B OKTase 1:2 (uam 2:1, 4TO TO XKe camoe), MO3TOMY MOAXOAALMUM npuUMe-
poM AN OKTaBbl OyAyT Takue, Hanpumep, ABa 3ByKa CO Cneaykowumu
yactotamu rapmoHuk! TIu:

440 880 1320 1760
880 1760 2640 3520
1 2 3 4

CaMbIMW OfIN3KMMU YacTOTamu, MeXAY KOTOpPbIMW MOTFYT BO3HWKaTb
6ueHns B oKTaBe (NPWM HETOYHOW HACTPOIKe), KakK MOKa3blBaeT AaHHbli
npumep, o6najalT BTOpas rapMoHMKa NepBoro 3Byka W mepsas rapmo-
HMKa BTOPOro 3BYyKa, TO ecTb FapMOHMKKM C vacToToin 880 Iu.

MpnBefeHHbIE Bbllle YMCIOBblE MPUMeEPbl COAEPXAT UHTEPECHYIO 3aK0-
HOMEPHOCTb: B YHWCOHE COOTHOLUEHWE 4acTOT OCHOBHbIX rapMoHuK 1:1,
1 6VeHNsA BO3HMKAKOT MeXAy NepBoil rapMOHWUKON OLHOMO 3ByKa W NepBoi
rapmoHukoin BToporo 3Byka (1 wu 1). [anee, B OKTaBe OTHOLIEHUE
yacTtoT 1:2, n GMeHNs BO3HWKAKOT MeXAY MNepBOi rapMOHWKOW BEPXHEro
3ByKa W BTOPOW rapMOHMKOW HMKHero 3Byka (1 u 2). MNpoponxasa pac-
cyXfaTb Takum 06pa3om, ferko BbIBECTU MpaBua0, MO KOTOPOMY, 3Has
WUHTepBabHbIi KO3(MULMEHT, MOXHO cpa3y cKasaTb, MEXAY Kakumu
rapMoHMKamu, COCTaBAAKOLWMMMN WHTEPBaN 3BYKOB, 06pasytoTcs GueHus.
Hag$ Tonbko yu4ecTb, 4TO 60MbLUEE YWCNO B UHTEPBANbHOM KO3((OULM-
eHTe COOTBETCTBYET HOMepY FapMOHWUKWM HWXXHEro 3BYKa, & MeHbllee —
HOMepy rapMOHWKW BEPXHEro 3ByKa WHTepBana.

BbinnieM Ko3p@uUuMeHTbl OCHOBHbIX KOHCOHAHCHbLIX MHTEPBaNoB HaTy-
panbHOro0 3BYKOpSfa*— MMEHHO OHM WCMOMb3YKTCA B HACTPOIKe.

YHUCOH oKTaBa KBUHTA KBapTa 6onbluas Manas 6onblias
Tepyus Tepuua ceKkcTa
11 1:2 2:3 3:4 4:5 5:6 3:5

MocnenoBaTenbHOCTL PaCMONIOXEHUA UHTEPBANOB B HaTypaslbHOM 3BY-
KopAane Nnerko npocnexuBaetcd, ecnm 3anucatb B HOTHOM 0603HaYeHUN
rapMOHUKK, Hanpwumep, OT HOTblI A0 60/bLLON OKTaBbl:

* HaTypanbHblii (MM FrapMOHUYECKWU) 3BYKOPSAA — PAA U3 FapMOHMK.
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Taknum o06pa3om, B HaTypanbHOM 3BYKOpsifjle MHTepBanbl pacnonara-
lI0TCA B CRefyiolem MopsgKe: YHUCOH, OKTaBa, KBMHTA, KBapTa, 60nbLuas
Tepuus, Mmanas Tepuusa, Manas Tepuusa, 6onblias cekyHga, 6onblias
ceKyHfa W T. A. 3Haa MocnefoBaTe/lbHOCTb WHTEPBANOB MeXAY rapMoHU-
Kamu, JOCTaTOYHO NPOCTO HamucaTb HaTypanbHbli 3BYKOPAA OT BepXHei
W HWKHEW HOTbl BbIGPAHHOTO WHTEpBana W YCTAHOBUTb TapMOHUKM,
obpasytoline B 3TOM MHTEpBane YHUCOH. MoKaXeM 370 Ha Npumepe KBUH-
Tol (nal— pe[) n kBapTbl (conbl— pel):

Homepa rapmoHukK

NHTepBan
1 2 3 4 5 6
KBUHTaA nal naz Mu3 na3 no4 MUA
el e2 ~naz2 a3 na3
nal— pel P P pes @
KBapTa conbl conb2 pe3 ~ conb3 cn3 pe\
conbl— pel pel pe2 na a3 nas3

N3 Tabnuubl HarnafHo BUAHO, YTO B MHTepBane KBUHTbI YHUCOH 06pa-
3yeTca MeXAy BTOPO rapMOHMKON BEPXHEro 3ByKa W TPeTbell rapMOHU-
KO HWXHero 3ByKa, a B WHTepBane KBapTbl — MeXAy TpeTbell rapmo-
HUKOI BEPXHero 3ByKa W YeTBEPTON rapMOHUKOW HWXHero 3Byka (B Tab-
NnuUe AN KBUHTbI — 3TO NA2— NA2 ANa KBapTbl — pe3— pe3). ToH na2Ha-
3bIBaeTCA TOHOM COBMafleHMs 3BYKOB NAlu pe\ aHanornyHo pe3— TOH
COoBMajeHna 3BYKOB conblu pel B Apyrux nHtepsanax TOHbl COBMajeHnsA
yCTaHaB/IMBAIOTCA TaKUM Xe Crnocobom.

BepHemca ele pas K 6ueHnsaMm o06epToHOB. pefnonoxum, Hanpumep,
YTO Mbl CAyLIAeM MPaBU/IbHO HACTPOEHHYH TeMMNEPUPOBAHHYIO KBUHTY
pel— nalc yactoTamum OCHOBHbIX TOHOB 293,66 n 440,00 'y cooTBeTCT-
BeHHO. MpeAnonoXUM Ans NPoCTOTbl PacCy>XAeHWid, 4tTo 06epTOHbI KpaT-
Hbl OCHOBHbIM TOHaM. Torja noayynum cnegytoline ABa rapMOHUYECKUX
paga, Iu:

nal 440 880 1320 1760 2200 2640 .. T'y-

pel 293,66 587,33 880,99 1174,66  1468,32 176199 . Ty

HeTpyaHO 3aMeTUTb, YTO YacToTa OMEHWIA MeXAy BTOPOI rapMOHMWKOWA
BEPXHero 3ByKa W TpeTbeli rapMOHWKON HWXXHEro 3ByKa OyfgeT paBHa
880.99—880=0,99 nnn okpyrneHHo 1 Iy. Ho 6ueHus fagyTt Takxe 4yeT-
BepTas rapMOHMKa BEPXHEro 3ByKa C LUECTOW FapMOHWKON HVKHEro
3ByKa. 3TV GMeHus, XOTS OHW W 6onee cnabble MO CPABHEHUIO C HUXKHUMU
6veHnamun, O6yAyT [OCTATOYHO XOPOLWO CAbIWHbLI W WMETb Y4acToTy
1761.99— 1760= 1, 99 nan OKpYrneHHo 2 6UeHns B CEKYHAY, TO ecTb B ABa
pasa yauie. Ecnu He npeAcTaBnAaTb cebe aKyCTMYeCKMe MPOLECChl, Npounc-
xofdauwmne npy KonebaHnAx CTpPyH B HacTpamBaemMOM WHTepBase, TO JIETKO
OWMNOUTLCA U NPUHATL 3a OPUEHTUP BepxHue 6MeHus, CBOAA WX YacToTy
K 1 6ueHnto B CekyHAy. B wutore kBuHTa 6yfeT TemnepupoBaHa Hemnpa-
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BU/IbHO. BepxHue 6onee yacTble 6MEHUA B KOHEYHOM CYETe He TONbKO He
MeLalT HacTpoiike, HO U MOMOratoT 60/see TOYHO YCTAaHOBUTb 30HY TeM-
nepauum WHTepsana v BeANYMHY Temnepaynn. BaxHo ToNbKO ymMeTb nepe-
KnoyaTb Ha HUX BHMMaHuWe. [lepekntoyeHuMe Heob6XOAMMO Ha NoAxode K
TOYHON Temnepauuu WHTepBana, Korja HwKHue 6MeHus M3-3a UX pacTta-
HYTOCTU Ha (hOHe 06LLero 3aTyxaHWs TOHOB CTaHOBATCA 60/ee TPYAHbIMU
4N KOHTPONSA, B TO BPEMSA KaK BepxHWe OGMEHUSA 0YeHb YETKO CIbIWHbI 1
HY>XHO TONbKO OCTaBNATbL UX B ABa pasa 60/ee 4acTbiMK, MO CPABHEHWUIO C
4acTOTOW HWKHUX 6UeHni . OpUeHTUPOBKe MOMOraeT U TO 06CTOATENb-
CTBO, YTO BepxHue 6meHWs 3By4yaT Ha OKTaBy Bbllle (CpPaBHWUTE 4acToTy
BTOPOI W YeTBEPTOM FapMOHWKM NA\ a TakXe TpeTbel W WecToW rapmo-
HWKN pel B BbILWENPUBEAEHHOM MPUMEpE).

Y10 yaMBNTENBHO — B MONYAAPHbLIX 6GpoLtopax, Noco6uax no HacTpoii-
Ke, aBTOPbl KOTOPbIX MPEKPAacHO 3HalT HACTPOMKY, HUYEro He FOBOPUTCA
06 3TOM BaXHOM ANA 06Y4YeHUs MOMEHTe — «MHOFOronocuu 6GueHuii», c
KOTOPbIM Hen36eXHO CcTankuBaeTca NHO60M HaYMHAKOWKNIA HACTPOMLLUK,
KOTOPbIA TONbKO NOCME MHOTOYMCAEHHbIX MPO6 W OWMBOK, 6MyXAaHWUA ©
HeyBepeHHOCTW B OBflafleHUM TEMMNEPUMpOBaHMEM WHTEPBA/iOB HauyuHaeT
NMOHUMaTb PONMb W 3HAUYEeHWe BEPXHWUX OWEeHWA B HACTPOWKe KBUHT W
KBapT, HayuMHaeT UX WUcnonb3oBaTb. [MpaBMNO YABOEHMA YacTOTbl ANS
BEPXHWUX OWeHWii Nerko 3anoMWHaemo, U ecnM B CPeAHEM KBWHTY Hafjo
TemnepupoBaTb No 1 6ueHMO B CeKyHAy, a KBapTy no 1,4 6ueHus B
CeKyHfly, TO yacToTa BepxHWX 6GueHwWid B cpefHem 6yfeT COOTBETCTBO-
BaTb 2 GMEHNAM B CEKYHAY W 2,8 GMEHWIA B CeKyHAY. DTOT MOMEHT, Ka-
XeTcsA, ABNSETCA HOBbIM B TEOPUM HACTPOMKM (HO He B MpaKTUKe KBa-
ANGUUNPOBAHHBLIX HaCTPOMLLMKOB, KOTOpble, OAHAKO, O HEM He N06AT
pacnpocTpaHATbCA).

MonHonpaBHOe BBeAeHME BEPXHWX OWeHW KBUHT M KBapT B npouecc
HacTponKN 061erynT U YCKOPUT OBflafleHne HauyMHalLWMWMN HACTPOMLu-
KaMW TEeXHWKON HaCTpolKu. ITO — MmpekpacHas wunawcTpayms obue-
N3BECTHOrO (UMI0CO(CKOro Te3nca O TOM, UYTO HeT HWUYero npakTuyHee
X0poLLUein Teopuu.

Mbl yXe 3Haem, 4YTO Temnepauus — yXOA4 OT UYUCTbIX WHTEepBanoB —
CONPOBOXAaeTCA NosABfeHWEM 6ueHWi. Kak npaBuibHO Bbl6paTb HEO6XO0-
4UMOe HampaBfneHue Temmepauum W 4yacToTy 6GueHwin? Kak nocuutatb
6ueHna?

3T0 HeTPYAHO cAenaTb, B3fB 3a OCHOBY MPOC/IEXEHHYIO Bbllle CBA3b
yncnuTens U 3HameHaTens WHTepBaNbHOro KoadduuueHTa ¢ HOMepamu
rapMoHuK, parowunx 6ueHus. Mpu 3TOM Heo6XOLUMO 3HaTb 4acToTbl
nepBbIX FapMOHWK (OCHOBHbIX TOHOB), pPacCYMTaHHble Bbille 41A PaBHO-
MepPHO-TEMNEPUPOBAHHOIO CTPOS C MOMOLWbLI WHTEPBANbHOTO KO3hdu-
umeHta \f2= 1,05946309. O6wyto popmyny ans nogcyeta 6ueHnii BbiBe-
JeM Ha nprMepe KBUHTbI. B KBMHTe yacToTa TpeTbeil rapMOHUKNA HUXXHETO
3ByKa paBHa 3". rge fH— yacToTa OCHOBHOI FapMOHWKN HUXHEro 3BYKa,
a yacToTa BTOPO rapMOHWKW BepxXHero 3Byka — 2, rge 4 — vyacToTa
OCHOBHOIW rapMOHUKMN BepxHero 3Byka. OTcloga onpefenvMm 4yacTtoTy 6ue-.
HWIA Kak pasHocTb 2 — 3fH

MycTb Mbl XOTUM MOAYYUTb KBUHTY C 4acToTamy MEPBbIX FapPMOHUK
200,3 1 300 Iy (4acToTbl BbIGpaHbl NWWbL ANS MpuMMepa U He COOTBET-
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CTBYIOT Kakoi-nmb6o peanbHoW HOTe). llocne MNOACTaHOBKM MNOAYYUM:
2- 300—3* 200,3=600—600,9= —0,9 6ueHnii B CeKyHay. 3HaK MUHYC
nepes pe3ynbTaTOM MOKa3blBaeT, UYTO YMCTbIi WHTEpBan [LO/MKEH ObiTb
YMeHbLUEH MPUMEPHO Ha OAHO GMeHWe B CeKyHAY, KaK 3TO Heo6xofumo
4N TeMnepupoBaHHON KBWMHTbI. O603HAYMM 4acToTy 6GueHui Torga
nonyynm cnegytoliee BolpaXeHue ANa nogcyetra 6MeHMn B NO6bLIX Temne-
pPVMpPOBaHHbLIX MHTepBanax:

= m t—nf,, 9

rae » n fH— yacToTbl OCHOBHOrO TOHA BEPXHErO0 W HUXXHETO0 3BYKOB
COOTBETCTBEHHO (MX 6EpYT M3 LWKa/bl 4YaCTOT PABHOMEPHO-TEMMEPUPOBAH-
HOro CTpOfA); M M N — YNCANUTENb W 3HAMeHaTeNlb WHTepPBaNbHOr0 KO-
aduumeHTa, B KOTOPOM NepBbIM MOCTaB/IEH BEPXHUI 3BYK™* (Hanpumep, B
KBUHTe 2:3, rae T=2, n=3).

Mpn TakoM MeTofe onpefeneHns Heob6XO0AMMOro uucna 6GueHWUA B
MHTepBanax NonoXuTeNbHOE 3HAYEHME Pa3HOCTU (3HAK +) MOKaXeT, YTo
OaHHbI MHTepBan LWMpe COOTBETCTBYIOLLEr0 YNCTOrO MHTEepBana, a oTpu-
LuaTenbHoe 3HauyeHue (3HaK —) OyfeT yKasbiBaTb Ha TO, YTO [aHHbIN
MHTEpBaNn Y>Xe 4WUCTOro.

HeT Heo6X0AMMOCTM KaXfAblii pa3 fenaTb MNOACYET uucna 6GueHui
TeMNepMpPOBaHHbIX NHTEPBANOB B fMana3oHe N9 — cu\ TakK Kak UX 3Haue-
HUA MOXHO B3ATb M3 Tabnuubl Ha C. 67, rge OHW NPUBELEHbl ANA CTaH-
fapTa BbicoTbl nAl= 440 Iu.

Kak MOXHO cyguTb NO 3Hakam nepeg yucnamm 6UeHWn B TeMnepupo-
BaHHbIX MHTepBanax, NpuBefleHHbIX B Tabnuue Bbile, ABa WHTepBana —
KBMHTA W Manas Tepums — HacTpauBalTCA CYXEHHbIMWU, OCTanbHble
WHTEpBanbl LWMPe 4YMCTbIX. Yucno 6ueHWid B CeKYHAY YBenuMumuBaeTcs
C NnepemelleHNeM MHTepBana BBEpPX B 06/1aCTU TEMNEPUPOBaAHUA** ng —
nalot 12 go 24 gna manoin Tepuum (uncna GUEHMIA OKpyraeHbl), oT 9
480 18 gna 6onblwoi Tepywun, oT 180 2 ans keapThl, 0T 0,74 go 1,48 gns
KBUHTbI 1 0T 10 go 20 gns 60nbLION CeKCTbl. B cepefnHe pacCMOTPEHHOTO
AnanasoHa OKPYr/fieHHble 3HayeHWa 6GueHWi pasHbl: 17 gna manoin Tep”
ummn, 12 ans 6onblwoii Tepuumn, 1,4 ans KBapThl, 1,1 Ans KBWHTbHI U 14 ans
60/bLION CEKCThI.

MoBbiWeHWe 4acToTbl GMeHW B TeMMepMpOBaHHbLIX WHTEpBanax Ha-
CTPOEHHOI0 MHCTPYMEHTA NPV NepemMeLLeHnn NHTePBaNoB BBEPX ABMSAETCA
cnefcTeBnem 06LLero MaTteMaTM4yecKoro NpUHUMNA NOAYYEHUA TEMMePUpo-
BaHHOro CTpoA.

OTHOLUEHME YaCTOT [BYX COCEAHWX TOHOB B PaBHOMEPHO-TEMMEPUPO-
BaHHOM CTPOE€ MOCTOAHHO — 3TO

* WHTepBanbHbIii KO3(hULMEHT ANA WHTepBana, B KOTOPOM MepBblii 3ByK Bbille BTOPOro
(MHTepBan HanpaBfieH BHW3), eCTb BenMYMHA, o6paTHas KO3PULMEHTY ANA TOro e
VUHTepBana, HarnpaB/eHHOTO OT HWXHEro 3ByKa K BepXHemy.

**O61acTbi0 TEMNEPMPOBAHNA CUNTAETCA TOT y4acTOK 3BYKOpsila My3blKaslbHOr0 MHCTPY-
MeHTa, B KOTOPOM MpPOM3BOAUTCS HayasbHbIi 3Tan HacTPoliKM — TemnepupoBaHme
MHTEpBaoB.
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HWXHWiA Manas Bonbwasn YucTaa YucTas Bonbwasna Manas

TOH Tepuua Tepuus KBapTa KBUHTa cekcTa cekcTa
VNHTepBana
na [o1 fo-anesl pel Mul ta-guesl thal

— 11,87 +8,73 +0,99 -0,74 +9,98 — 13,86
na-gues  po-aguesl pel pe-aunesl thal conbl tha-gmesl

— 12,58 +9,25 + 1,05 -0,79 + 10,58 — 14,68
w pel pe-guesl Mnl da-gunesl conb-gnesl conbl

— 1332 +9,79 + 1,12 -0,83 + 11,21 — 15,56
nol pe-guesl mul thal conbl nal conb-gunesl

— 14,12 + 10,38 + 1,18 -0,89 + 11,87 — 16,48
no-gnesl mul dal da-guesl conb-gnesl na-guesl nal

— 1496 + 11,00 + 1,25 —0,94 + 12,58 — 17,46
pel hal tha-guesl conbl nal cnl na-guesl

— 1584 + 11,66 + 1,33 — 1,00 + 13,33 — 18,50
pe-anesl da-gmesl conbl conb-guesl na-pguesl o2 cnl

— 16,79 + 12,35 + 1,41 — 1,05 + 14,12 — 19,60
munl conbl conb-gnesl nqal cnl no-gunes2 no2

— 17,78 + 13,08 + 1,49 —1,12 + 14,96 —20,77
dal conb-gues'na’ na-guesl no2 pe2 fo-anes2

— 18,85 +13,86 + 1,58 —1,18 + 15,84 —22,0
a-gunesl nal na-guesl cunl fo-anes2 pe-gnes2 pe2

— 19,96 + 14,68 + 1,67 —1,25 + 16,79 —23,31
conbl na-guesl cnl no2 pe2 Mun2 pe-gnes2

—21,15 + 1555 + 1,77 —132 + 17,79 —24,69
COJib- cnl no2 f0-anes2 pe-gnes2 a2 Mun2
anesl —22,41 + 16,48 + 1,87 —1,40 + 18,84 —26,16
nal no2 no-aunes2 pe2 mMu2 tha-gunes2 a2

—23,74 + 17,46 + 1,98 —1,48 + 19,96 —27,72
na-guesl po-gues2 pe2 pe-anes2 tha2 conb2 tha-gnes2

—25,16 + 18,50 +2,10 — 1,58 +21,16 —29,37
cnl pe2 pe-fues2 Mun2 tha-gnes2 CONb-Anes2  Cconb2

—26,64 + 19,58 +2,24 -1,66 +22,42 —31,11

PasHOCTb 4acTOT B MHTepBajiaXx pacTeT C MepeMelieHNeM WHTepBanoB
BBEpPX. Hanpumep, ecnvM 4acTtoTbl 3BYKOB Nnf ectb 27,5; 110; 220; 440 wu
T A, 1O 55 —275= 27,5 (okTaBa), 110 —55= 55 (okTaBa),
220 — 110 = 110 (okTaBa) u T. 4. lpopfonxas pacCyXAeHue Takum
o6pa3om, ferko y6eauTbcs B TOM, YTO €CAM Mbl MEPEHOCUM BBEPX Ha
OKTaBy TeMNepupoBaHHbIA WHTepBan, WMEKWMUR, ckaxem, 1 6ueHue B
CeKyHAy, TO Mbl NOBbILWAEM BABOe BCe 4acTOTbl, Onpegensawwme 3ToT
WUHTepBan, n Takum 06pa3omM yaBamBaem U pasHOCTU MEXAY 3TUMU YacTo-
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Tamu. oaTomy, Hanpumep, KBapTa cu— Mul umeetr 1,12 6ueHwii B ce-
KygHy, a KBapTa Ha OKTaBy Bble cu{— mMu2— 2,24 6ueHui.

Hawm paccyXgeHus CBOAATCA K Clefylolemy:

1 WHTepBanbHbIN KO3hPULMEHT (COOTHOLUEHWE 4acTOT) — B PaBHO-
MepHO-TEMNEPUPOBAHHOM CTPOE eCTb MOCTOAHHAA BeNWYMHA, He 3aBUCA-
Wwas OT MecTa WHTepBana B 3BYyKopAfe.

2. Pa3HOCTb 4acToT HOT, COCTaBMAOLWMUX OLHOUMEHHbIE2WHTEPBANbI,
yBe/inuMBaeTCs C NepemMeLleHnemM MHTepBasa BBEPX POBHO By 2 Npu nepe-
MelleHUW WHTepBana Ha OAWH MNONYTOH.

3. PasHOCTb 4acToT MexAay ABYMS FapMOHWKaMW TOHOB COBNAajeHMA
MHTepBana ecTb eANHCTBEHHbIA (haKTop, onpeAensowWwnii yactoTy 6ueHui
B MHTEpBane.

4. Yucno 6ueHwii B N060M 3afaHHOM TeMMEpPUPOBAHHOM WHTepBane
YBe/MYMBAETCA MPONOPLMNOHANIbHO YacTOTaM TOHOB, COCTaBAAIOLWMX WH-
Tepsan.

CnepgyeT 3aMOMHUTbL TakxXe ABa 601ee MPOCTbIX U KOHKPETHbLIX npaBuna
npy nepemeLleHUN UHTepBafiia Ha OKTaBy BBEPX:

a) pa3HOCTb YacTOT TOHOB, COCTABMAWLWMX 3TOT WHTepBan, yfhBau-
BaeTcH;

6) uncno 6GueHMIn B 3TOM WHTepBane TOXe YyjBanBaeTcs.

B cooTBeTCTBMM C NpuUBEAEHHbLIMU MpaBuaaMy MOXHO MNOACYUTATH
HEeobX0ANMYIO 4acTOTy OWeHWA B NOObIX WHTepBanax W B NO6OM MecTe
MY3blKanbHOT0 3ByKOpaga, a opmyna (9) no3sBonseT onpejennuTb U Han-
paBfeHune Temnepaunum MHTepBana — CY>XXeHWe WM pacluupeHne cooTBeT-
CTBYIOLLEFO0 YMCTOr0. TakMm 06pa3om, nt060K TOH MOXHO HAacTpOWUTb MO
noboMy MHTepBany: OKTaBe, KBapTe, 6OMbLIOA 1 Manoil Tepunam u 60/b-
LLOWA CceKCTe.

Hanpumep, ecnum BepxHUe TOHA YKa3aHHbIX MHTEpPBANOB yXe HacTpoe-
Hbl, TO HWKHW/ TOH HacTpauBalT MO BbIGBpaHHOMY WMHTepBany, ycTaHaBs-
nnBas HeobxofuMmoe 4YWCNO 6ueHWi, paclimMpas WaM  CcyXas  YMCTbIA
UHTepBan. Bbl6op MHTepBana AN HACTPONKM onpeaensieTca NerkocTbio U
TOYHOCTbIO HACTPOWKMU.

PaccmMoTpuM, KaKyt TOUYHOCTb 06ecneymBaloT NPUroAHbIE ANA HACTPOIA-
KW WHTepBanbl. Bo3bMeM And 3TOro LWKany 4acTtoT, MNOCTPOEHHbIX
Mo COOTHOLUEHMAM HaTypanbHOro psaga uucen (Havyanom 6yfer Hota

fol.

HasBaHune HOTbI U UHTepBas

YHUCOH f0lvmu-6Gemone mu} ns

MokaszaTenb Manas 6onbluas i;;pTa f((;a:ﬁa 6onbwasn
Tepums Tepuua cekcTa

YacToTa, Iy 261,62 313,95 327,02 348,82 392, 43 436,03

CooTHoLIEeHNEe

yacToT B

nHTepBane 11 5:6 4:5 3:4 2:3 3:5

HacTpoiika HaTypanbHbIX WHTEPBANOB B MPUHLMME He OTAWYaeTcs OT
HacTpOWKM TeMNEPUPOBaHHbIX. Pa3HuUa Wb B OTCYTCTBUW B HaTypasb-
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HbIX MHTepBanax 6WeHWiA, HO KakK B TOM, TaK U B APYrOM Clly4yae KOHTpPO-
nupytoTcs 6MeHns Mexay rapMoHWKamu B 061acTM TOHa COBMafeHus
3BYKOB MHTepBana. [03TOMy BbIBOAbl B OTHOLUEHUN TOYHOCTU HACTPOIKM
NPUroAHbl Kak ANA YUCTbIX, TaK W AN TemMnepupoBaHHbIX WHTepPBasos.

Mpu COBEPLUEHHO TOYHOW HACTPONKe YWUCTOrO WMHTepBana OGUEHWIA He
OO/KHO 6bITb. [lONYyCTUM, TOH A0 HYXXHO HacTpouTb B Masyl Tepuuio
no TOHY Mu-6emonb\ B 60/blIYI Tepuuo — MO TOHY MU\ B KBapTy —
no TOHY ha\ B KBUHTY — MO TOHY cONb\ B 60MbLIY0 CEKCTY — MO TOHY
nAalun B OKTaBy — Mo TOHY 02 [NA 4YMCTbIX WHTEpPBasiioB 4acToTa TOHA
folpaBHa 261,62 Iy Kakue nosasBATcA OMEHMA B 3TUX WHTepBanax, eciu
4acTOTy TOHa AolnoHm3nTb BCcero Ha 0,1 Iy, To ecTb Ao 261,52 I'y. B co-
OTBETCTBMM C opmynoli (9) B MepeynCneHHbIX MHTepBanax BO3HUKHYT
6ueHna cnegyrowmx vactot, Iu:

B Masoi Tepuum 5X313,95—6X261,52=0,63;

B 6onbwoi Tepumm 4X327,02—5X261,52=0,48
B KBapTe 3X348,82—4X261,52=0,38;
B KBUHTE 2X392,43—3X261,52=0,30;
B 60nblioii cekcte 3X436,03—5X261,52=0,49;
B OKTaBe 1X523,24—2X261,52=0,20;

Mbl BUAMM, 4TO Haubonbluee BAWAHWE PAaCCTPOMKM HUXKHEr0 TOHa WMH-
Tepana Ha 0,1 Iy ckasbiBaeTCA Ha Manoi Tepuuum M HauMeHbllee — Ha
oKTaBe. Heo6xoAnmMo Tenepb OLEHUTb CTeMNeHb 3aMeTHOCTM Ha ClyX pac-
CTPOWKM TOTO MU MHOTO UHTepBana (0 TOYHOCTM HACTPOWKKM peyb BypeT
BnepeAun), HO Ham 3fecb MOTpebyeTcs MpakTUYeCKM [OCTUXMMas Tou-
HOCTb B HacTpOliKe MpUM.

Mo gaHHbIM MCCNeAoBaHW, U3BECTHbIX U3 nNuTepaTypbl [10], BRoAHe
gonyctumas owmnbka HaCTPOWKM MpUMbl B CPEAHEM PErucTpe coctaBnseT
BCcero 2—3 ueHTa. B cepegnHe obnactv TemnepupoBaHus fBa LeHTa CO-
cTaBnsalT npumepHo 0,4 Ty, TO €CTb U3MEHEHME B NMPUME 4acTOTbl OLHOTO
13 TOHOB Ha 0,4 'L BbI30BET M3MEHeHWe OMEeHW Ha Ty Xe BENUUYUHY U
OyfeT 3aMeTHO Ha cnyx. XOTA Mbl pacCMaTpuBaeM HacTpOWKy He NMpuMmbl,
a Apyrux uHTepBanoB, 6neHns 06pasyoTCa MeXAy TaKUMU rapMOHUKaMu,
WUHTEepBan MeXJy KOTOpPbIMW COCTaBNAeT WMEHHO MpuMMYy, W MO03TOMY
BMNO/HEe OMpaBaHO UCNONb30BaHMe JaHHON OWNGKKM HacTpoiikn — 0,4 Tu.

CpaBHMM Tenepb 3aMeTHYI0 Ha CAyX OWMW6KY HacTPOWKW C BENYMHOW
6VeHNA, BO3HUKAIKOLWMNX B YUCTbIX MHTepBanax MNpU pPacCTPOKe HUXHEro
ToHa A0l Ha 0,1 Iy Manas yacToTa OGWEHMIA B UHTepBasax OKTaBbl K
KBWHTbl NMpWUBefeT K TOMY, YTO JaHHas Be/MYMHa pPacCTPOMKM He KOHTpO-
NMpyeTcs C NOMOLbIO 3TUX MHTepBanoB. KeapTa — 60nee YyBCTBUTENb-
HbIi K faHHON owwnbKe WHTepBan, ee GMEHUA yXe 3ameTHbl Ha cnyx. Ho
CaMbIMV YYBCTBUTENIbHBIMU B JAHHOM MPUMEPe UHTEpBa/samMu 0Kas3anuchb
Manas Tepuusa, 60nblias cekcTa M 6onbwas Tepuus. KoHeyHo, pasnnu-
Has OCTpOTa CNyXa y pasHblX HACTPOWLWMKOB W TLWaTenbHOCTb BbINO/-
HEHWA HaCTPOMKW MOTyT HECKONbKO CABWHYTb B TY WAW WMHYK CTOPOHY
rpaHuuy pasfeneHus WHTepBasoB Ha «4YYBCTBUTENbHbIE» U «HEYYBCTBU-
Te/NbHble», HO B N1I06OM Cnydyae ocTaeTcs 06w as 3aKOHOMEPHOCTb BMUA-
HWUSA BENMYMHBI PacCTPOKM OCHOBHOTO TOHA Ha 4YMCNO OWMEHWIA B pasHbIX
UHTepBanax. llocnegHee 3aBUCUT TOMbKO OT (PU3MYECKUX NapameTpoB
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KonebaTeNbHbIX MPOLECCOB, a He OT CYOBLEKTMBHOrO BOCMPUATUS UX.

MoacumTaem Temepb TOYHOCTb HACTPOWKM TOHA A01— MO PasnUYHbIM
WHTepBasamM Mpu YCNOBWUW, YTO B /IIOOLIX MHTepBanax ClbIWHbI U3MeEHe-
Hua Ha 0,4 Tu. Ona atoro cqopmyny (9) nepenuiieM OTHOCUTENIbHO
4acTOTbl HWXXHEro 3ByKa WHTepBana:

mf —f6
t= — 2— 5—- (10)
n
roe f, — yactoTa HWXKHEro 3ByKa,
£ — vyacToTa BEpXHEro 3BYKa,
£ — yactoTa 6ueHUN,
m — HOMep rapMOHUKW BepPXHEro 3BYKa,
N — HOMep rapMOHWKW HUKHEro 3ByKa.

MopcTaBuMB 4mcnoBble 3HavyeHus B opmyny (10), monyyum yactoTty
40\ HAacTpPOEHHOro Mo pasHbIM MHTepBanam, Iu:

no mManoi 5X 313,95—0,4 _55 56 (HeTouHoCTbL 0,06 L
Tepuun 6 ' nnn 0,023%);
Mu-6emonbl
HeToYyHOoCTb 0,09 I

no 60NbLOoMN 4X327,02-0,4 61 53 v(mm 0,034%); !
Tepuun 5
mMunl (HeTouHocTb 0,11 Ty

3X 348.82—0,4 261,51 nm 0,042%);
no KBapTe
dal

2x392,43-0,4  _pe1 49 (HeTouHocTb 0,13 Ty
no KBUHTE 3 ' nmm 0,05%);
conbl
no 60nbLWOiA 3X436,03-0,4 =261,54 (HeTouHoCTbL 0,08 T
cekcTe 5 unm 0,031 %);
nal

1X523,24-0,4 _
no okTase 2 =261,41 (HeTouHocTh 0,21 Ty
no2 nan 0,08%);

Pacnonoxwue uMHTepBanbl B NOPSIAKE YMeHbLUEHUS OTHOCUTENbLHOW no-
rPewWwHoOCTN HaCTpOI\/'IKI/I, Mbl yBUAWUM, 4YTO HaWMeHbLIYK MNOrpewHoOCTb
faloT manas Tepuusa, 6onblias cekcta M 60/bliaf Tepuus:

OKTaBa  KBMHTa kBapTa 6onbwasa 6onblwas Manas
Tepyms ceKkcTa Tepyusa
0,08% 0,05% 0,042% 0,034% 0,031% 0,023%

Tepumn N CeKCTbl OYEHb YYTKO pearuvpyroT Ha Maneiine OTKIOHEHUA
oT HpaBVIﬂbHOVI YCTaHOBKW BbICOTbl MHTEPBANOB. HauMMeHbLIY TOYHOCTb
HaCTpOI7IKI/I [alT UHTepBaNbl OKTaBbl, KBMHTa U KBapTa. Moatomy npume-

70



HATb WHTepBan OKTaBbl NPU Temnepauuu He peKOMeHAyeTcs: yem 6onblue
OKTaBHbIX X0[0B, TeM 60/blue OLWMNGOK.

BnnseT M Ha TOYHOCTb HACTPOWKM WHTepBana MOPAAOK HAcTPOWKK
ero 3BYKOB: HWXHWI NOCNe BepxHero waM Haob6opoT? Mbl TOAbKO 4TO
YCTaHOBWAM, YTO YeM Bbille COBMajalline TFapMOHUKW, N0 6GUEHUAM
KOTOPbIX BbIMOMHAT HACTPOIKY, TeM TOYHee OHa A0/KHA 6biTb: CaMblil
TOYHbIN MHTEpBan — manas Tepums — obpasyeT NpUMy Mexnay 4eTBep-
TON rapMOHWKOW BEPXHEro 3ByKa W MATOW rapMOHUKON HUXHEro 3BYyKa, U
370 o6ecneymBaeT Haumb0ONbWY «4YYBCTBUTENbHOCTb» WHTepBana. Apy-
MMM CNnoBamMW, TOYHOCTb HAacTpolikn obecneymBaeTcsd rapMOHWKamu
60/1ee BbICOKUX HOMEPOB, KOTOPbIE MPUHAANEXKAT HUXHEMY 3BYKY UHTep-
Bana. B kauyecTBe npumepa BO3bMeM WHTepBas KBUHTbl C 4YacTtoTamu
220 n 330 Ty M NOCTPOMM OT HUX TFapMOHWYeCKue pAfbl:

220 440 660 880
330 660 . 9.90 1320

Cy3uM MHTepBan A0 NOsBAEHUS 16MeHUs B CEKYHAY, MOBLICUB HUXHMIA
3BYK 160 MOHW3WB BEPXHWIA; B 3aBMCMMOCTW OT 3TOrO MONYYWM ABa Ba-
praHTa:

220,33 440,66 661 881,32
330 660 590 .1320

3aecb 0gHO 6ueHue, Ho 330 — 220,33 = 109,67 Iy, wu:

220 440 660 880
329,5 659 988,5- 1318

B 3aTom cnyyae B KBMHTe TakXe OfHO OMeHMWe, OAHAKO pasHuLa 4acToT
nepBbIX FapMOHUK Heckofibko gpyraa: 329,5 —220= 109,5 Iy,

Hanuuo napafokc: WHTepBan OAWH W TOT Xe, B 060MX cnyvasx OH
CYXXeH 10 MOosAB/eHNA 04HOro 6veHus, a pasHuLa 4acToT MepBblIX rapmo-
HWK pa3nnuyHas, B 3aBUCMMOCTW OT TOrO, MOBLIWAMN NN HWKHWUIA 3BYK
UnM NoHmXanu BepxHuii: 109,67 Mu=£ 109,5 My, Kasanocb 6bl, MOXHO
Tenepb YyTBEPXAaTb, YTO NPV HACTPOViKe MHTepBana N3MEHEHUEM HVDKHEro
3BYyKa MOBLILIAETCA «4yBCTBUTENbHOCTb» MHTepBana K owmubkam. Mapa-
[OKC nepecTaeT 6bITb MapajoKCoM, Kak TO/IbKO Mbl 3aMeTWM, YTO B Mpu-
BEAEHHbIX BbllIe FAPMOHMWYECKUX PpSAJax WHTepBanbl B 060MX CAyvasx
6113KN, HO He OAMHAKOBbI MO abCOMOTHON BbICOTE OCHOBHbLIX FAPMOHUK:
HWKHWIA 3BYK WMMeeT B OAHOM cnyvae 4vactoTy 220,33 Iy, a BO BTO-
poM — poBHO 220; aHafOrM4YHO feno 06CTOMT M CO BTOPbIM 3BYKOM. Mbl
yXe 3HaeM, YTO pasHOCTb OCHOBHbIX YaCTOT 3BYKOB, 06pasytolnx UHTep-
Ba/, MOBbILLAETCA C NepefBMXEHNEM UHTepBasa CHU3Y BBEPX. DTO M ecTb,
OKa3blBaeTCHA, MPUYMHA MOABMAEHUA pasHULbl B YaCTOTHOW LIMPUHE
MHTEpBaNoB B HalleMm cfy4yae. [MepecyeToM Nerko nokasaTb, YTO TOYHOCTb
HAcTPOMKM WHTepBana He 3aBUCUT OT OYEPefHOCTU HACTPOMKM COCTaB-
NAKLWNX ero 3BYKOB.

bbiwc 6bI10 [0Ka3aHO, YTO 6OMbWYK TOYHOCTb HACTPOMKM MOXHO
nonyynTb, WUCMONb3YA Manble U 60onbluve Tepuun u 60NbLUNE CEKCTHI.
Ho nerko nu pa6oTaTb C TAKUMW WUHTepBanaMmu ¥ OJMHAKOBO /in XOPOLIO
C/bILWHBI B HUX 6UeHMA? W TyT okasbiBaeTcs, YTO 4yem 6O/blue MHTepBan
npuemneM [ANA TOYHOW HACTPOMKW TEOpeTUYEecKW, TeM Tpy[Hee ero Ha-
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cTpauBaTb. [leiCTBUTENbHO, WHTEHCMBHOCTb FapMOHMWK, KaK MpaBuno.
YMeHbLIaeTca C POCTOM HOMepa, MO KpailiHeil mepe, B cpefjHem fuvana,-
30He 60/bLWNHCTBA MY3blKaNbHbIX UHCTPYMEHTOB, C KOTOPOro HauyMHaeTcs
HacTpoiika. CO CHMXXEHMEM WHTEHCUBHOCTU FapMOHMK CHVKAeTCs WHTEeHN
CUBHOCTb M GUEHNIA, KOTOopble HE06X0AMMO cnywaTtb. CnefoBaTeNbHO, eC/K
pAf WHTepBanoB MNOCTPOUTb MO MOPAAKY HapacTaHUs Nerkoctu ux Ha*
CTPOWiKW, monyyum pag, ob6paTHbIi pagy, B KOTOPOM WHTepBanbl ChefyloT
no nopagKy obecnevyeHWs UMK TOYHOCTU HACTPOWKM TOHOB: TPYfHee BCero
HacTpauBaTb MalbiMU TepUMAMU W Nerdye BCero OKTaBaMu, He cyuTas
npum. Tlonyyaetcs 3aMKHYTbI Kpyr: N1Ierko HacTpaWBaTb OKTaBamu,
KBUHTaMW W KBapTamMu, HO TOYHOCTb, MOJiyyaemas C MUX MOMOLLbIO, HeBe-
nuka; 60/blWY0 TOYHOCTb 06ecneumBaloT 60MbLIME U Manble Tepuunm u
60/blIMe CEKCTbl, HO HauYMHaTb C HWX HaCTPOIKY TPyAHO.

Mpo6nema Ha npakTWKe pewaetcs npocto. C NOMOLWbI Nerkux ans
HacTPOWKM WHTepBanoB OKTaB, KBUHT W KBapT AenaloT MNPUOINXKEHHYIO,
HayanbHYl HACTPOWKY, a OKOHYaTeNbHYI, TOYHYIO — TepuUMAMU U Cek-
cTamu. K coxaneHuto, B y4yeb6HO nuTepaType ANA HaCTPONLLMKOB Ha-
CTpoilka no TepuuMaM U CeKCTaM 3ayacTyr He ocBewaeTcA. O6bIYHO
npeAnaraeTca HacTpamBaTb TO/MbKO NO KBMHTaM, KBapTaM, OKTaBaM, a
MHOrga BoobLie peKoMeHayeTcs 06X04UTbCA TONbKO KBUHTAMW M OKTaBa-
MU. Ha HayanbHOM 3Tane OBNajeHWs HACTPOWKON 3TO MOXeT ObiTb B
KaKoi-nmbo Mepe onpaBfaHO, MOCKONbKY Nerye onepupoBaTb KBUHTaMW,
KBapTamy 1 OKTaBaMMW, HO KauyeCTBO HACTpPOWKM Npu 3TOM oOcCTaBnseT
)KenaTb MHOFO y4yllero; Kpome TOro, Npy HacTpoike KBWHTaMu W KBap-
TaMW OYeHb NIEFKO He3aMeTHO MepeliTu W3 30HbI CYXEeHUSs WHTepBana B
30HY pacwupeHus. MpaBfa, y MHTepBanoB, ob6ecnevynmBaloWmnX BbICOKYHO
TOYHOCTb HACTPOMKW, eCTb CBOM HEAO0CTATOK, 3ak/luvatlwuincs B TPYA-
HOCTU KOHTPONIMPOBAaHMWA WX M3-3a G0MbLIOFO yucna 6ueHunidi B eanHULYy
BpeMeHuW. [pAMOl cuyeT 34eCb HEBO3MOXEH, W MPUXOAMTCA 3anmoMUHaThb
o6wWwmnit xapaktep 6ueHuii, nx Tem6p. Yenoseuyeckoe yxo BOCMPUHUMaeET
6ueHns B JOBONbHO WWPOKOM fAuana3oHe — oT 0,01 (1 6ueHue 3a 80—
100 cek.) po 400 B cekyHay [6]. B aTtom gmanasoHe 6GueHus npugatoT
MHTepBanaMm pas3nnyHyl0 CTeneHb KOHCOHAHCHOCTW. [0 pasHuubl 4acToT
3BYKOB WHTepBana B 4 Iy 6MeHMs fIerko MNpOCNexuBalTca U Kaxgoe
6reHne BOCMNPUHMMAETCSH B OTAENbHOCTW. YCTaHOB/EHO, YTO YXO Haubo-
flee YyBCTBUTENbHO K 3TOMY W3MEHEeHWI0 4acToTbl. B obnactm uactoT oT
5 po 20 6ueHWA B CeKyHAY OTAeNbHble GMEHMS He BOCMPUHMMAIOTCH, a
XapaKTep WX M3MEHAEeTCA He3HauyuTenbHo. B obnactm 20—60 6ueHwnit
B CEKYHAy XapaKkTep OWEHWA pe3KO MeHseTcs, 3BYK WHTepBana CTaHo-
BUTCA pe3kuM, rpy6bIM, AUCCOHAHCHbIM. HakoHeL, C yBeflMYyeHuem 4uc-
Nna 6ueHunin (Bblwe 60) WX pas3nnyaTb Bce TpygHee. Boiwe 400 6ueHuit
B CeKYHAY OHW He BOCNpuUHUMAlOTCA Boob6Le. bueHus, ucnosb3yemble B
HacTpoiike Tepuuii u cekcT, B 061acTh TeMnepupoBaHUS 06bIYHO He mnpe-
BbllaloT 20—24 B CeKyHay.

B npouecce HaCTPONKN NPUMEHSAIOTCA MeNnoguyeckue v rapMoHnYecKue
WHTepBasbl, HO WX PONb pasNMyHa W onpefenseTca BO3MOXHOCTAMU
YCTAHOBKW 3BYKOB WHTEpBana Mnpu WX MocnefoBaTe/lsHOM WM napan-
NenbHOM MNpPOMTpbIBaHWM. [apMOHMYeCKMe WHTepBanbl WCMOAb3YIT Npu
HacTpoiike HeMOCPeACTBEHHO MO GMEHMAM, HO NpK 3HAYNTENbHOM Hapylue-
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HUM HACTpoliKW, TO ecTb MNOCMe 3aMeHbl CTPYH Ha WHCTPYMEHTe uau
KOrfa OH [OATr0 He HacTpauBancs, a TakxXe npu HeobX0AUMOCTM MU3Me-
HUTb 06LLYI0 BbICOTY CTPOSA U T. 4., UCMONb30BaTb TOMbKO FapMOHUYECKNE
WHTEpBanbl He pekoMeHAyeTcA. TyT He o060WTMCb 6e3 MenofuyecKnx
MHTepBanoB. HacTpoiiWwmnKy A0CTaToOYHO yMeTb CONbGeaKUpPoBaTb OCHOB-
Hble UHTepBa/bl: OKTaBYy, KBMHTY, KBapTy, 60/bLIY Tepuuio 1 60MbLIYIO
CeKCTY. ITW WHTepBanbl O0ObIYHO 3aMNOMWUHAKT MO [BYM HayalbHbIM
TOHaM Kakoi-nn6o nonynsapHOi Menofun necHn. Hanpumep, Ha4vano
necHu «Beyep Ha pelige» B. ConosbeBa-Ceporo: «Cno-emTe, Apy3bs...» —
O0KTaBa; Hayano necHu «foporm» A. HoBUKOBa: «3IX,—AOPOru...» —
KBUHTA;, Hayano «MecHn o PoguHe» W. [lyHaesckoro: «lUupo — Ka
CTpaHa MOSfl pojHas...» — KBapTa; Hayano HapofHoW necHu «Mo — 3a-
pacTanu CTeXKWU-LOPOXKU...» — 6. Tepyuna u, HakoHel, 60/blIas cekcTa
Hayano pomaHca A. BapnamoBa «KpacHblii capataH»: «He — wei Tbl
MHe, MaTyllKa...»

Mpouecc HacTpoOkM YCNOBHO MOXHO pas3fennTb Ha 4YeTblpe 3Tana:

1) ycTaHOBKa MeNOAMYECKOro WHTepBana. 3ajaya 3TOro artana—
OpPMEeHTMPOBOYHAA YCTaHOBKA WHTepBana MO MENoAUYECKOMY PUCYHKY.
Mpn [OCTAaTOYHO TBEPAO 3ayYeHHOW MenoAMM WHTepBana, TO ecTb Npu
npaBubHOM ero cofib(esXMpoBaHumM 3Ta 3afayva 0cobbIX 3aTPYAHEHWI He
BbI3blBaET. Kpome TOro, He yCTaHOBMB MeNOANYECKUIA KOHTYpP MHTepBana,
HEBO3MOXHO MPUCTYNWUTb K AanbHelweil HacTpolike no 6ueHusm. Mpu He-
npaBu/ibHOM CONb(eaXUPOBaHUN MHTepBana CO3J4aeTcsa ONacHOCTb MO-
nacTb B Kakoi-nm6o Apyroi WHTepBan C APYrUM YWUCAOM KOHTPONU-
pyembix 6ueHWin n cBecTu paboTy Ha HeT. HacTpoWWWK He [OMKeH
HeZloOLEHMBaTbL POJSib 3TOr0 3Tana;

2) HaxoxfeHue 30Hbl Temnepauuu. 30Ha Temnepauunm — 370 30Ha
CYXeHUs UM paclinpeHns uHTepsana, B KOTOPO/ HACTPOMLMK Temnepu-
pyeT B COOTBETCTBMWM CO CTPOEM WHTEpBas, OMepupys KONMYeCTBOM 6u-
€HWUIA B CEKYHAY KaK KpuTepueM MpaBWIbHOCTWM HacTpoiiku. B aBeHapua-
TUCTYNeHHOM (MO 30HHOW TeopuM cnyxa— fABeHaguaTusoHHoMm [11])
paBHOMEpPHO-TEMMEPMPOBAHHOM CTPOE WHTepBaNibl — KBUHTA, Manas Tep-
UMa ¥ Masad CcekcTa CyXalTcd, TO eCTb 3BYKM TemrnepupoBaHHOIO
WHTepBana 6nuxe APYr K ApYry, YeM 3BYKW 4MCTOro MHTepBana. Ha-
o6opoT, npu Temnepauum paclwimnpsetcs KBapTa, Oonblwas Tepuus,
6onbluias cekcta, Manas cenTuma (3TOT MHTepBan pefKO NPUMeEHSEeTCA B
HacTpolike). CnefyeT cHayana HacTpOWTb MHTEpPBaN YUCTO, 3aTEM CY3UTb
WAW pacliMpuTb MHTEpPBan 40 NOABNEHNA GUeHWI B HYXXHOW 30He. Ha aTom
aTane BO3MOXHbI OWWOGKW B OMpefeNeHnn HanpaBneHns Temnepauum,
0CO6EHHO NpW HACTPOiKe KBUHTbI WAM KBapTbl. 34ecb MMeeTcs onac-
HOCTb MepeiTy 4epes Hynb GMEHWA U NONACTb W3 30HbI CY>XEHWUS B 30HY
pacwupeHns, n HaobopoT. XapakTep OueHWidi npu 3ToM Ana cnyxa 6y-
4eT Hen3MeHHbIM. BTopoli aTan HenocpefjCTBEHHO MepexoauT B crefyto-
Lynif;

3) ToyHada HacTpoilka WHTepBana. ITOT 3Tam camblil TPYAOEMKUNA
1 NPOAO/MKUTENbHBIA N0 cpaBHeHWUIO ¢ Apyrumu. Ciofa BXOAWT He TOMbKO
co3faHue B WMHTepBane HYXHOro KonMyecTBa OWEHUIA, HO W KOHTPOSb
NpaBWAbHOCTU HACTPOWKM TOHOB MHTepBana no 6MeHWsM B APYTUX WHTep-
Bafiax, TO ecTb COMOCTaB/ieHNe C paHee HACTPOEHHbIMW TOHamu. OT Ka-
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4yecTBa BbIMOMHEHMS 3TUX paboT HENoCPeACTBEHHO 3aBUCUT KayecTBO
HacTPONKN;

4) 06N KOHTPONMb NPaBWALHOCTWM HACTPONKW BCEro AmanasoHa, TO
eCTb MPOBepKa MPaBWIbHOCTW HAaCTPOVKW WHTEPBaNOB BO BCEX OKTaBaXx,(
B3aMMHaa HacTpOiKa pa3fMyHbIX OKTaB MO OTHOLIEHWIO APYT K APYry K
yCTpaHeHne BO3MOXHbIX HeTOYHOCTel. Hepeako npu 4mcTo 3ByYvalmx
OKTaBax OCTalTCH 6MEHMA B WHTepBanax B [iBe, TPU W YeTbipe OKTaBbl.
Ecnu npu aTom ycTpaHWTb GWeHWs B WHTepBanax, Hanpumep, B [Be OK-
TaBbl, TO OCTaHyTCA 6MEHMA B UHTepBanax B OAHY, TPU U YeTbipe OKTaBbl,
TO €CTb KauyeCTBO HACTPOWKW B HEKOTOPOW CTeneHn 3aBUCWUT OT TOrO, Ka-
KAM WHTepBanom (B OAHY, [fBe, TPU WM 4eTbipe OKTaBbl) fenaeTcs
nposepka. Yem 60nblie HEFrapMOHWYHOCTb 06EPTOHOB CTPYH, TeM 6onblue
MOXET OblTb HECOOTBETCTBME B YMWCTOTE HACTPOWKM ABOMHbLIX, TPOWMHBIX
M y4YeTBEPeHHbIX OKTaB. O BAMAHWM HErapMOHMYHOCTM Ha HAaCTPONKY
6onee nofpobHO 6yfeT CKasaHO HuXe.

Kak y>xe roBopunoch, fiefieHne npoLecca HacTpPoOiKM Ha 4YeTblpe 3Tana
ABNAETCA YCNOBHbIM U HEOO6XOAWMO TONbKO AN 06JervyeHns MoHVMaHWS
CYLLHOCTU 3TOro npouecca. B npakTuyeckoih paboTe pasnnyHble aTanbl
MOFYT Hak/naAblBaTbCA OAWH Ha APYroi, NpoTekaTb WHOrA4a OAHOBPEMEH-"
HO, a MHOrja 4YacTMYHO Wn BoOGLLe OTCyTCTBOBaTb. Hanpumep, ecnu
WHCTPYMEHT HacTpauWBanca HefaBHO (MAM OH Obll Mano paccTpoeH),<
Heo6X0AMMOCTb B NepBoM 3Tane (ycTaHOBKa MeNOAMYECKOrO WHTep-
Bana) oTnajaeT, MOCKOMbKY TEMMepPUPOBaHHbIE UHTEPBanbl HaxoAATCsA B
HY)XXHO 30He Temnepauun n TpebyeTca YTOUHUTb YNCNO GUEHWI B UHTEP-
Banax. HacTpoiika v KOHTPONib MHTEPBAsiOB, MO CYLECTBY, MPOBOAATCA
0JHOBPEMEHHO.

3. MMnaHbl HAcTPOMNKM U KOHTPOSb

Mo/ NNaHOM HacTpOWKKM 06bIYHO NoApa3ymMeBaeTCs NPUHATaA nocnefo.a-
TeNbHOCTb HACTPOWKM TOHOB B 06nacTu TemnepupoBaHua (cepefuHa
3ByKopsda). HekoTopble HaCTPOWMLWMKN CUMTAIOT, YTO HACTpOiiKa Kpaes
fnanasoHa He fBAAeTCH NPOCTO OmepauLueid HacTpoliku NO OKTaBam,
a ecTb MPOAO/KEHNe TeMMNepupoBaHMs BCero 3sykopsaga. Takum obpa-
30M, MO NNaHOM HAaCTPOWKW TOHOB 3BYKOPSAA MY3blKanbHOr0 WHCTPY-
MeHTa cnegyeT MOHWMAaTb LEenecoobpasHyl0 MNOCMeA0BaTeNbHOCTL Ha-
CTPO/KM W KOHTPONA BCeX TOHOB 3ByKopsga. [MnaH HacTpoiikm obnactu
TEMMNepupoBaHUA ABNSETCA COCTABHOW 4acTbio 06LLEr0 NnaHa HacTpoiku
WHCTPYMEHTA.

B npakTuke BCTpeyarOTCA MHOFOYMCNEHHble Pa3HOBUAHOCTU M/IAHOB,
VMEIOLWMNX Te UAN UHble NMpenMyLllecTBa W HedocTaTku. Bbi6op KOHKpeT-
HOrFO MnaHa HacTPONKKM 3aBUCUT OT MHOTMX (haKTOPOB: OT BKyCa W OMbITa
HacTpoiwmKa, oT (OM3NYECKOTr0 COCTOAHNSA WHCTPYMEHTA, NepUofUYHOCTM
npegbiayLnXx HacTpoeK, TPYJOEMKOCTU U TpebyeMoil TOYHOCTU HaCTPOWKK
M T. 4., HO BCE MAaHbl HACTPOWKM [OMKHbI YA0BNETBOPATb OMNpefeseH-
HbIM Tpe60BaHMAM. YKaxeM 34ecb TONbKO HEKOTOPbIe W3 HUX, MO3BONAIO-
Wue OLUEHUTb TOT WM WHOW MNaH HacTPOMNKMU.

74



1 PaBHOMepHOe pacnpefiefneHne «HeHaTypafbHOCTU» MO BCEM OCHOB-
HbIM MHTepBanamM, npefycmaTpyBaeMoe CamMUM TEPMUHOM «paBHOMepHas
Temnepaymsa». 3TO 3HAYMT, YTO HeNb3f, HanpuMmep, «3arpA3HATb» Tep-
LMo ANA NYYLWero 3By4aHns KBUHTbI, KaK 3TO 4acTO feNalT npyu HacTpoii-
Ke MO KBUHTAM HEOMbITHble HACTPOMLMKNA. Bce OCHOBHble WHTEpPBasbl,
MCnonb3yeMble B HAaCTPOWKe, AOMKHbI MMETb MUHUMANbHO HEOBXO0ANMYIO
4yacToTy 6GueHuii. Mpu NpaBWUAbHOW HAacTpPoOiKke HabnfaeTcs paBHOMeEp-
HOe W3MeHeHWe 4acToTbl 6MeHWi NpU NONYTOHOBOM CNeAOBaHUU OAHO-
MMEHHbIX WHTEepBanoB.

2. TlnaH HacTpoiikM He [OMXKEH COCTOATb M3 OAHMX M30JMPOBAHHbIX
MHTepBanoB. LlenecoobpasHblii NnaH HaCTpOWKM MnpegycMaTpuBaeT cBe-
[eHVe K MUHUMYMY KOJM4YecTBa TOHOB, KOTOpble HacTpauBakTCs TOMbKO
no oAHOMY WHTepBany. HacTpoiika TOHa MO OAHOMY MHTepBany He gaet
Heo6X04MMOW TOYHOCTU: TPYLHO 6e3 Kakux-1mb6o npnbopoB TOYHO OTCUM-
TaTb YacTOTy BUeHMiA, KpOMe TOro, caMm OTMPaBHOM 3BYK HacTpaMBaemoro
MHTEpBana WMeeT Ty WM WHYK norpewHocTs. [locnefoBaTenbHOCTb
HacTpolikm po/mkHa ob6ecneynBaTb Haubonee PpaHHIOK BO3MOXHOCTb
NpOBEPKN HAaCTpaMBaemMoro 3ByKa 60/bWMUM YACAOM KOHTPObHLIX MHTEp-
BafOB: KBUHT, KBapT, Tepuuil u cekcT. [pu 3TOM WHTEpBanbl MexAay
paHee HacTPOEHHbIMW 3BYKaMu W HacTpauBaeMblM 3BYKOM [OJ/DKHbI Kak
6bl OrpaHM4YMBaTbL 3TOT 3BYK, KOHTPOAMPYSA €ro cBepxy W cHM3y. OcobeH-
HO yA0GHbI ANs NPOBEPKM WHTepBasbl, MMelLWMUe NMPUMEPHO OAUHAKOBOE
unmcno 6ueHuii ¢ BHOBb HacTpauBaeMbiM 3BYKOM, Nn60 oTauyarouimecs
B ABa pasa, 4T06bl 6MEHNA B KOHTPO/bHbIX MHTEepBanax Nerko conocra.-
NANUCHL Ha CNyX, TakK Kak nerye OUEHUTb WAEHTUYHOCTb 4acTOT GMeHWiA,
YeM 3aMeHWUTb pasHuuy 4acToT B ApO06HOe umcno pas. M3 gaHHoro npa-
BMMa TaKXe CrefyeT Hef0CTaTOYHOCTb KOHTPONA HAcTPOWKW OAHMMU
KBMHTaMW W KBapTamu, TaK KakK Mpu 3TOM 3Ha4YUTENbHbIA HayanbHbIN
y4acTok paboTbl 6yfeT COCTOATb M3 HACTPOWKKM W30MPOBAHHbIX WHTEp-
BafOB 1 BKpaBLUYlOCS BHayane OLWMOKY yaacTcsi 06HapyXuTb Wb B
KOHL,E HacTpoliku. Knaccumyeckuii nnaH BKAKOYaeT He TONIbKO HACTPOMKY
KBUHTaMW ¥ KBapTaMu, HO TakXe npegycmaTpuBaeT W WUCNONb30BaHUe
ManbiX U 60NbWKNX Tepumin n cekcT. MNpodeccroHanbHble HACTPOMLLNKK
WMPOKO NPaKTUKYOT B 06MacTM TeMNepupoBaHUSA B3aWMHbI/A KOHTPOb
WHTEepPBaNoB: NPaBUbHOCTbL 6ONbLINX TepLMiA MPOBePSAOT NOCnef0BaTENb-
HOCTAMMW KBWHT W KBapT, a MOCAeAHWe WHTepBanbl NPOBEPAOT nocnego-
BaTENbHOCTAMU 6ONbLLWINX M ManblX Tepuui.

3. MnaH HacTpoWku fo/mKeH obecneynBaTb MUHMMaNbHOE MepemeLlle-
Hue BupbGenel (KOAKOB), MWHMMaNbHOE YWMCNO NEPecTaHOBOK K/tua C
0fHOro BMp6ens Ha ApPYyroi npu HacTpoilke hopTenMaHo MAM MUHWUMab-
HOe 4MCNo BO3BPATOB K OAHON W TOW e HOoTe BOOOLLe NpU HacTpolike
MYy3blKa/lbHbIX WHCTPYMEHTOB. Tpe6oBaHMe B 0COObIX MOSCHEHUAX He
HYXJAaeTcs, TaK KaK sICHO, YTO OHO CBSi3aHO C TPYJ0EMKOCTbI HaCTPOIKM
N C COXpaHeHWeM CTabUNbHOCTU CTPOS W 3BYKOBbIX KayecTB WHCTpY-
MEHTOB.

4. O6bnacTb TeMNepupoBaHWA He [O/KHA MNpPeBblWaTh OKTaBbl. 3JTO
Tpe6oBaHue yXe 6bin0 060CHOBAHO paHee. HamoMHWMM, 4YTO Mpy paclimn-
peHHo 06nacT TeMNepupoBaHusA, TO eCTb OXBaTbiBaloLWen A0 AeBATHAA-
LaTu 3BYKOB, 4aCTb XOAOB MPUXOAUTCA fenaTb OKTaBaMu, a 3TW WUHTep-
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Ba/ibl, KaK YXe CKa3aHO, ABNAKTCA HauMeHee TOUHbIMU NPU Kaxyluieihcs
NerkocTn HacTpoiikn. B pesynbTaTe He obecneumBaeTcs Heobxogumas]
TOYHOCTb HAcTPOWKM W BO3pacTaeT TPYLOEMKOCTb.

|-|Ep9‘-IVICJ'IEHHbIe TpEGOBaHI/IFI B OCHOBHOM OTHOCATCA K WHCTPYMEHTam
C (hMKCMPOBaHHbIM 3BYKOPALOM PaBHOMEPHO-TEMMEPUPOBAHHOIO CTPOS,
KoTopble Hanbonee TPY[OEMKM B HacTpoiike n TpebylOT OCHOBaTe/b-
HOr0 M3y4YeHWUs Teopuum U 6GONbLUOK TPEHUPOBKMU.

Mbl yXe YCTaHOBUNIM pPOMAb WM 3HAYeHWe OCHOBHbLIX BUAOB MWHTepBa-
NOB B HacTpoOiiKe 30HbI TemnepupoBaHusa. CyliecTBYIOT elle ABa 06CTOA-
TeNbCTBA, CBA3aHHbIE C MOCTPOEHMEM MAaHOB HACTPONKW. ITO — BbICOT-
HOe MofoXeHWe obnacTu TemnepupoBaHMA U ob6liee HanpaBneHue ee
HacTpolikyu (MpeuMMmyLlecTBeHHOe HanpaBjeHWe BBEpPX WM NpPeuMyLLecT-
BEHHOE HanpaBfieHWe BHWU3).

O6nacTb TeMMnepupoBaHUs Npu HacTpolike hOpTennaHo 06bIYHO N —
na\ npu HacTpolike N3blYKOBbIX WHCTPYMEHTOB — MU} — Mu2. Pacno-
NOXeHue 3Toi obnacTu B CpefHeM perucTpe onpaBAblBaeTCA TeM, 4TO
3[leCb flerye BCEro CAblWHbI GMEHWS M YTO MMEHHO B CPeAHEM perucrpe
yX0 Haubonee 4YyBCTBUTENbHO K WM3MEHEHUSIM YacTOTbl, a TaKXe OTHO-
CUTENbHO MpOLLe TEeXHWKA HACTPOMKM.

OpHako Hebonblimne cABUrM 061acT TeMNepupoBaHWUA BO3MOXHbI.
Tak, B MpaKTWKe aMepUKaHCKUX HaCTPOMLMKOB MPUMeHATCA 06nactu
Temnepayun ha — palv Mmu — Mul Takoe CMelleHWe MUMeeT OnpejeneH-
HbIA CMbICA: MpW cABure o6nacTu, HampuMep, Ha OKTaBy BHW3 BMeHUs BO
BCEX WHTepBanax CTaHOBATCA BABOE peXe W, CnefjoBaTeNbHO, MpoLie
HacTpauBaTb TakuMe YyBCTBUTE/IbHble UHTEPBasbl, Kak TepLUU U CEKCThI.
Kpome Toro, B popTennaHo 60nee HU3KME CTPYHbI MMeOT 60nee MpoAon-
XUTeNbHOe BpemMsa 3By4YaHUA, UYTO TaKXXe nomoraet B HaCTpOI\ZKe.

Ho B KOHEYHOM cYeTe MPUHATUE ANS HACTPONKW TOTO WM MHOFO BbICOT-
HOrO MON0XeHns o06nacTu TemMnepuposaHMa 3aBUCUT OT BKYyCa N NPUBbIY-
KW HacTpomwymka.

HacTpoilmMKy KNaBULLHBIX WHCTPYMEHTOB MOJIE3HO MMETb HOMOTrpam-
My, MpefAcTaB/fieHHYI0 Ha cxeme 14 [12] w cocTaBneHHY AN1A fuana3oHa
nf — cu\ B KOTOPOM OObIYHO HaYMHAKT TemmepupoBaHue.

Ha ropusoHTanbHoOW ocu rpavka 0603HauYeHbl HUXKHME TOHbI TEMMEpPK-
poBaHHOro MHTepBana. Kaxpas KpuBas COOTBETCTBYET OnpefeneHHOMY
UHTepBany (manas Tepuus, 6onblias cekcTa U T. 4.). Mo BepTUKaNbHOM
ocy onpegenstoT abCOMOTHYIO BeNWUYMHY uyucna OueHwin. Ecnan, Hanpu-
Mep, HYXHO y3HaTb, Kakas uyactoTa 6ueHWin gofkHa 6biTb B Temnepwu-
poBaHHOM MHTepBane nNwl— conb-gnes\ npegcraBnawowem coboii 60b-
LYK Tepuuio, HeOO6XOAMMO HANTU Ha FOPU3OHTaNbHOW Ocu HOTY MU\ no
BEPTUKaNbHOW NMHUM [OWTWM [0 NepecevyeHus C KPUBOA «6onbluas Tep-
UMs», Ha 3TOM rMepeceyeHUM 0603HaYeHa HOTA CONb-AMe3\ M OT TOYKM
nepeceyeHnss NoO ropu3oHTanM AOCTUYbL BEPTMKANbHOW OCU, Ha KOTOPOI
Mbl U HalileM MCKOMYL0 4acTOTy 6meHMil. 3HaK + Ha KpMBO 0603HayvaeT,
4TO B JAaHHOM cfiyyae 6MeHMs AO/HKHbI MPOCAYLINBATLCS B 30He pacliupe-
HUA WHTepBana, 3HaK — AAaeT HaM MOHATb, YTO WHTepBan (Hampumep,
Manas Tepuus) TeMNepupyeTcss B 30He ero CyXeHus.

MpuBegeM nNpumMep MnaaHa HAcTPOWKWM ¥ TemMmepauuu guanasoHa na —
na\ [OBONLHO TUMUYHOIO AN 06N1acTU TEMMNEPUPOBAHUA.
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HacTpoiiky HauyMHaAlT C TOYHOW YCTAHOBKM MO KaMepTOHY YHWCOHa
nalwn okTaBbl N4, o6pawas BHMMaHWe Ha TOYHOCTb HAaCTPONKWM YUCTOW
OKTaBbl, TaK KaK OT 3TOro 3aBWCWUT BCA nocnegytouias pa6ora no Tem-
nepaumn. TPyAHOCTb 3aK/n4aeTcsd B TOM, UYTO OKTaBa MOXET ObITb
HacTpoeHa C 60MblUEN MAN MeHbLUed OWWNBKONA, HO MO 3BYYaHUIO Camoro
MHTepBana OKTaBbl 3TO ObIBAaeT TPYAHO YCTaHOBUTb. Be3ynpeuyHoil HacT-
POMKN OKTaBbl MOXHO A06MTHCA TOMBKO C MOMOLLbIO MPUBEYEHUSA MOBe-
POYHOro TecTa — KBapThbl C ee o6palieHneM — KBUHTON W Manoi Tepuum
c ee obpalwieHnemM — 60MbWON ceKcTO. W3 Tabnuubl, MOMeLEHHON Ha
. 67, BUAHO, YTO YMCNO GMEHWI B HUXKHEN KBapTe N — pexpaBHO yucny
6VeHN1 B BepXHE KBUHTE pex— nA1 To ecTb NPMMePHO OAHOMY GUEHUIO B
CeKyHAYy. YX0 C 60/blWOA TOYHOCTbIO MOXET OLEHUTb PaBEHCTBO 4ucen
GreHni.

JonycTum, okTaBa wwupokas. B atom cnyyae, cuutas anpuopu cpeg-
HWA TOH pex HaCTPOEHHbIM MNPaBU/IbHO, B BEPXHEA KBUHTe 6yfAeT Mano
6ueHWiA, a B HWXHell kBapTe — HaobopoT, MHoro. Ecnu ke monbiTaTbeA
TOH pex HEMHOFO MOAHATb, TO MOXHO MONYYWUTb MPaBUNbHYI KBUHTY, HO
M CMIMILKOM LUMPOKYH HWKHIOW KBapTy. HacTpouB MpaBUbHO HUXHIOWO
KBapTy — He MOMyYUM NpaBUbHYH0 BEPXHIOI KBUHTY. [lonycTUM Teneps,
4YTO OKTaBa HECKOMbKO CyXeHa. Torga BepxHAd KBWHTa OyaeT WMMeTb
CAUWIKOM 60/blLIOEe KOMMYECTBO OWMEHUA n ByneT 4pe3MepHO CyXxeHa, a
HUXHAR KBapTa, HaobopoT, O6yAeT WMeTb MNOYTU UWUCTYK HACTPONKY.
N B TOM ¥ B Apyrom cryyae, NpaBWU/ibHO HacTpauBas OAWH U3 MHTepBa-
nos, 6yfem yxyalwartb LpYyroi.

Takum o6pas3om, Korga He yfaetcs ypaBHATb 4uUCNo GueHuid B nape
HUXXHAS KBapTa — BEPXHAA KBUHTa U3MEHEHWEM BbICOTbI CpefHero obuie-
ro TOHa, TO 3TO 3HAYWT, 4YTO caMa OKTaBa HacTpOeHa HEenpaBW/LHO.
AHanornyHele paccyXaeHus MOXHO Npojenatb W ANA APYroil napbl WH-
TepBaNnoB — HUXHAA Manas Tepuus — BepxHAa 6onblwas cekcta. C Tol
TONbKO pasHuLel, YTO B HUXHEN Manoii Tepuuu WHTEpBaN YXe YUCTOro,
a B BepXxHeli 60MbLUON CeKCTe LMpe YNCTOro MHTepBana. MNepBoHavyanbHY0
HacTpPOWKY YHWCOHa, OKTaBbl, KBWHTbI W KBapTbl NPOM3BOAAT [0 Tex
nop, noka He AOCTUTHYT Heo6XOAMMOro paBeHCTBA uucen OUeHMA B
HWKHel KBapTe U BepxHel KBWHTe. TOMbKO B 3TOM Cny4yae OkTaBa GygeT
HacTpoeHa TOYHO.

[anbHeliwne xofbl oTAnYalTCA 601bWIUM pa3Hoobpasvem; npuBefeM
HeKoTOpble M3 HUX. HacTpaumBaem TOH MW} KakK KBapTy OT Nflc yucnom
6ueHnii 1,48 M Kak KBWMHTY OT nd C uyucnom 6GueHunii 0,74 (B ABa pasa
MeHblUe). Y6eaMBLINCL B NPaBUAbHOCTWM HAacTpoiku nsi — pel— mul—
NAl HauMHaeM HacTpOiiKy, Hanmpumep, TOHa CU B KBapTy OT TOHa MUXWU B
Manyl Tepuuio — oT pel; cooTBETCTBYOLWME Yncna buennin 1,12 n 13,32
ToH c1 NOTOM elle NPWUAETCA YTOYHWUTb, MOCKO/AbKY Ha CAyX OTcuuTaTth
1,12 n 13,32 GMEHUIA TpyJHO W 34eCb OTHOCWUTE/IbHO BefMKa BO3MOX-
HOCTb HETOYHO HacTpolikm. OT cuM HacTpoMM KBUHTY BBepx (ha-guesx
3TOT TOH YXX€ MOXHO KOHTPO/AMPOBaTb MO pex U Nf, COCTaBASAOWMUM C
Hell 60NbLIYIO Tepuuto 1 60Nblyo cekcTy ¢ 11,66 1 9,98 GMEHUA B CeKYH-
4y COO0TBeTCTBEHHO. Ha 3Tom 3Tane nmosBAseTCHs BO3MOXHOCTb NOBTOP-
HOro YTOYHEHMA MPaBWUbHOCTM HAcTPOMKW TOHOB cu u ha-aues[. Mocne-
[0BaTeNbHOCTb HACTPOMKM BCEX PAaCCMOTPEHHbIX TOHOB (BCero 6) mpuse-
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[leHa B CnefyioleM HOTHOM MpKMepe, B KOHLe KOTOPOro flaHa nocnefo-
BaTe/bHOCTb WHTEPBanoB, cayxawasa f[asa KoHTpons. [lycToil oBan
(uenasa Hota) o603HauyaeT HacTpauBaeMblii TOH, 3a4epHEHHbI 0Ban —
HaCTPOeHHbI (KOHTPO/bHbIA) TOH WHTepBana.

Uncna noA wHTepBanaMy MOKasbiBalT u4uMcna OMEHWA, KOTOpble, Kak
MOXHO 3aMeTUTb, MOCTENeHHO YBe/IMYMBAKOTCA C/ieBa Hanpaso. Ecau npu
yKa3aHHOV MocnefoBaTelbHOCTA MPOUTPbIBAHUSA 4ucno 6ueHuii 6ypet
nnaBHO BO3pacTaTb, TO 3TO 6GYAeT CAYXWUTb OAHWUM W3 MPU3HAKOB TOrO,
UTO WHTepBafibl HaCTpoeHbl MpaBuibHO. CrnefyeT WMeTb B BUAY, UTO
[JaHHbIA Npu3HaKk Heo6XxoAuM, HO HegocTaTouyeH. [ns MNpoBepku cnepyet
NPUMEHATbL W ApYrue npueMbl KOHTPOSSA.

OcTafbHble TOHbI M0 AaHHOMY NAaHy MOTYT 6bITb HACTPOEHbI B MOPALKE,
npuBeIecHHOM B HOTHOM npumepe 7.

7

P AN L”r'. "

MepBblii BapUaHT NnaHa HacTpoiiKn

Mocne oAMHHAALATOrO X0[a HAaCTynaeT BO3MOXHOCTb MPOBEPKM HACT-
pOiKM Temnepauun C MOMOLLbIO Tpex 6OMbWNX Tepumnit: ns — po-gues\
po-guest— dalu dgal— na\ KoTopble fJatOT COOTBETCTBEHHO 8,73; 11,00 n
13,86 6ueHuii B cekyHay. B3ATble mocnefoBaTenbHO CHWU3Y BBEPX Tepuum
0OMKHbI flaBaTb MNJaBHO BO3pacTawlMe uyucna 6ueHWn. B 3aknoyeHue
HacTpauBatlT TOHbl A0{ M conb\ JlyywlnM KOHTPONEM TMPaBUIbHOCTK
Temnepauuy SBNAETCA MPOUTpbiBAHWE NOCNEf0BaTENbHOCTM 6GONbLINX U
ManblX Tepuwii cHm3y BBepX. lpu paBHOMEpPHON Temmepauuu 4YacToTa
OGMEeHNA B TepuuAaX NNABHO YyBeNW4YMBaeTCH.

O6nacTb TeMMepupoBaHUA WHOrga PeKOMeHAYeTCs HacTpamBatb C
ABYX CTOPOH, HampuMMmep, HayaTb C TOHa N Manoil OKTaBbl W WATU KBUH-
Tamy M KBapTaMu BBepX. 3aTeM, Npoias NONOBMHY 30HbI TeMMepauuu,
HauyaTb HacTpauBaTb WHTepBa/bl YXe B HUCXOAsAWEM nopsake oT nsl
CuynTaetcs, 4YTO TaKUM MyTeM YMeHbLIaeTCHd OMacHOCTb HaKOMIeHMs
OWMNG6OK HACTPOMKM Ha OTAENbHbIX HOTax.
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MpeumyLlecTBO 3TOr0 MnaaHa HaCcTPOWKW MO CPaBHEHUIO C MEPBbIM B
TOM, YTO BOCbMOI NO CYeTy TOH CONblHacTpauBalT B KBapTy MO 0AHOMY
13 Hambonee TOYHO HACTPOEHHbIX paHee TOHOB pel m Takum o6pasom
MCKMKOYalT HakomnfieHne OWWBOK npyM NocnefoBaTesibHOM HacTpoiike
TOHOB OT N4 40 A0-Anes'. Tocne HaCcTpPoOKK ToOHOB conb\ Ao\ palnosasnsa-
eTCcsl BO3MOXHOCTb NPOBEPKM Kpyra u3 6onblinx Tepumii. Ha atom aTane
3apaHee yCTpaHsilOTCA OWWGKM B HAcTpOlike BCex MPeAblAyLiMX TOHOB W
OCTaBLUMECA TOHbl CONb-AMe3\ pe-gues u na-gues LAS CBOeW HACTPOKK
pacnonaralT 60MbWKUM KOAMYECTBOM KOHTPO/bHLIX UHTEpPBanoB. 34echb
YMECTHO cfenatb HEecKONbKO 3ameyvaHui.

1 /060l mnaH MOXHO 4YMTaTb C KOHLA: HacTPOWKY MOXHO AenaTb
M B MPAMOM U B 06paTHOM HampaBAeHUMU.

2. Bbl6Op KOHKpPETHOro mnaHa HacTpoiikM 06nacTu TeMNepupoBaHus —
[eno MHAMBUAYANbHOE, HO XXenaTeNbHO MPUMEHATb NOCTOSAHHO OAWMH U TOT
XK€ nnaH, NocTeneHHo n3y4vas ero u fobuBascb COBEPLUEHCTBA MCNOM-
HeHWS.

3. HyXHO OTMeTWUTb, YTO CMOXHble MAaHbl Ha MepBbIX MNopax He
6yayT cnocobCTBOBATb KAayeCTBY HACTPOWKM Y HauYMHAlOWEro HacTpoii-
wuka. Takue nnaHbl TpeGylT pa3BUTbIX MPOECCUMOHANbHbIX HaBbIKOB
HacTpoliku 6onee TPYAHbLIX MHTEPBasiOB — TEPLUA U CeKCT.

Ecnn HacTpoilmK MMeeT [OCTATOYHbLIA OMbIT WA E€CAU WHCTPYMEHT
pacCcTpoeH He3HauyWTesbHO, TO MepBbIM 3TANnOM MOXeT GbiTb HacTpoiika
Kpyra 60MblWINX Tepuwii, BKAKOYAKOWWUX HOTbl N8 — f0-Anes3l— pal—
ns . OfHako v 34ecb He06XoAWMO 6biTb YBEPEHHbIM B TOM, YTO OKTaBa
ns — nal HacTpoeHa TO4HO. B cnegytowem HOTHOM MpuUMepe MpuUBefeH
OfMH U3 nnaHoB Temnepauuu (nnaH b. Fony6eBa), B KOTOPOM MHOrue
TOHbl HacTpamBalTCA XOAaMW N0 6GOMAbLIMM TepuusM U MO3TOMYy A1
HaUMHAKLWNX OH HECKONbKO TPYAEH:

TpeTunii BapuaHT MnaHa HacTpoiikn

Mbl yxe y6eaunmch, 4To HacTpOiKa OKTaBbl, a OfHOBPEMEHHO KBUHTbI U
KBapTbl B Npefienax OKTaBbl MO3BONSET C BbICOKON TOYHOCTbIO HacTpau-
BaTb 3TW WHTepBanbl. CylecTBYHOT NiaHbl HACTPOWKM 06nacTu Temnepu-
poBaHMA, B KOTOPbIX KaXAbli X04 CONpOBOXAaeTcs B3aMMONPOBEPKOMN
OKTaBbl, KBUHTbI W KBapTbl. Takue naaHbl N0 HEO6XOAMMOCTU OXBaTbl-
BalOT 06/acTM 60Mblue OLHON OKTaBbl, MX MOXHO PEKOMEHAO0BaTb /11
0TpaboTKM TOYHOCTW HACTPOWKM OKTaB, KBMHT W KBapT. Mpumep nogo6-
Horo nnaHa gaeT . K. BormHo [13] (HOTHbIA npumep 10). B HOTHOM
npumepe 11 NpuMBESEHO elle HECKOMLKO NJaHOB HacTpoek o6nactu Temne-
pYpOBaHMA, KOTOPble MOXHO UCMONb30BaTh B OCHOBHOM Ans (hopTenunaHo,
A3bIYKOBbIX WHCTPYMeHTOB. B nt060mM u3 3Tux nnaHoB 3((eKTUBHbLIM
CPeACTBOM KOHTPOAA ABNAETCA NocfiefoBaTeflbHOe NpourpbiBaHne 60/b-
WKUX U ManbiX TEPLUNA.
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YeTBepTblii BapnaHT nnaHa HacTPoOiKn

PasnnuHble BapMaHTbl NNaHOB HACTPOiKM 061acTh TeMnepupoBaHns

Mo OKOHYaHWW HACTPOWKM 06MacTM TeMMnepuMpoBaHWA, TO eCTb KOrja
npomssefeHa Temnepauus 3BYKOB MO MeHblUeli Mepe OfHON OKTaBbl,
nepexoAsT K Temnepauuu KpamHWX perncTtpoB. HeKoTOpble OCHOBHbIE
NpUeMbl HACTPOWKU MPUrOAHbI U 3[eCb: HauYMHaT € NpUBAVKEHHON
HacTpPOWKM MO OKTaBam, KBMHTaM W KBapTam W ganee C MOMOLibi0 60/b-
WNX Tepumii n cekcT AobuBarTCa HEOOXOAMMOW TOUYHOCTW. B HuKHEM
pernctpe 0co6eHHO MOMe3HO MCMONb30BaTh 6onblve AeuuMbl (6onbLive
TepuMn 4yepes OKTaBy) U 6GonblKe AeLWMbl yepe3 OAHY W [Be OKTaBbl.
BueHna B feuuMmax XOpOoLWO MPOCAYLWUBAKTCA, W MOCAef0BaTeNbHas
npoBepka fAeunum B BOCXOofALleM W HUCXOoAAWeM nopsaake MO3BONAeT C
60/bLUIOK TOYHOCTLIO BbISIBNATH BCE HEPABHOMEPHOCTU. Bonbluas geunma
MOXeT 6bITb MCMONb30BaHA MOYTKU BO BCEM 3BYKOBOM AMana3oHe, Kpome
CaMblX KpalHUX Tpex-NfTU AUCKAHTHbIX TOHOB.

HacTpoiika OKTaB B CaMblX HWXHMX 6Gacax MOXeT 6biTb 06/eryeHa
npourpbIBaHNEM KOHTPONbHbIX MOCNef0BaTeNbHOCTeR Tepujeuum (oKTa-
Ba MJIOC CeKCTa).

B 60/blIO/ OKTaBe XOPOLIO CAbIWHbLI 6UEHNS B YBENMUYEHHbIX KBapTax
(TpnTOHaX), U ANA NPOBEPKW MPaBUAbHOCTW HAaCTPONKM OKTaB Ha AaHHOM
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yyacTKe fMnana3oHa LenecoobpasHo MCMONb30BaTbL MPOBEPKY Moc/efoBa-
TENbHOCTAMWU YBe/IMYEHHbIX KBapT, Cnefd 3a MaBHOCTbIO YBeNUYeHUs
OGVeHNiA C MOBbILEHWEM WHTEpBanoB. HacTpoilka HUXHEro permctpa ¢
npuBMeYeHNEM Tepuuid, CekcT, AeuuMm W Tepujeuum o0cobeHHO 6biBaeT
none3Hoi, Korga 6acoBble CTPYHbl camu Mo cebe MMeloT 6MeHus, Mellato-
LMe HacTpoiike.

[unckaHTOBble CTPYHbl TOXEe HepeAKO 3By4vaT C 6GueHusamu, 6onee wuau
MeHee ApKO BbIpaXKeHHbIMU. B 3TOoM cnydyae, kak pekomeHpyet . K. bo-
TMHO, MOXHO MCMONb30BaTb OKTaBY C KBUHTOW B cepefuHe WM Ha-
cTpauBaTb [ABYMA MNocfefoBaTeNbHbIMWM  KBUHTaMW: Hanpumep, Ha-
CTpPamBalTCA KBUHTbl pe2— na2 n 92— mMnu3, npu 3TOM Mu3 HacTpau-
BaeTCA MO paHee HaCTPOEHHOMY MW2 a 06wWWi AnNA 06enx KBUHT 3BYK
NA2 ycTaHaBnMBaeTCA 3aTeM MO pPe2 U MUT.

3aKOHYMB HACTPOWKY WMHCTPYMeHTa, Heob6xoaumo ybefuTbCs B ee npa-
BM/IBHOCTM C MOMOLLbIO CMeunanbHbiX NPUEMOB KOHTPoOAA. YacTb Npuemos
aHanorMyHa npuemMam, WCMNONb3yeMblM MpU HacTPOliKe W KOHTpOne B
obnactn TemnepupoBaHua. [pyrue npuembl CBA3aHbl C KOHTPO/SbHbLIMU
WHTepBanaMun, MpeBbIWALWMMA OKTaBy. VX MOXHO MNpPUMeHATb AnA
NMPOBEPKM HACTPONKM KNaBULWIHbIX, $3bIYKOBbIX W HEKOTOPbIX APYruX
WHCTPYMEHTOB.

KOHTpO/ibHbIE NpMeMbl MOXHO YC/IOBHO pa3buTb Ha [ABe Tpynmnbl.
MpuemMbl MepBoil rpynnbl OCHOBaHbl Ha MNOCNeA0BaTE/IbHOM MPOUTPbIBA-
HUW MHTEepPBanoB, MPUeMbl BTOPOW FPYMNMbl — Ha COMOCTaBAEHUN GUEHWI
B pasHbIX UHTepBanax. CyWHOCTb NPMEMOB NepPBO rpynmnbl 3aKn4aeTcs
B CpPaBHEHUW xapakTepa 6ueHWli B OJHOUMEHHbIX WHTepBanax, NPoUrpsbl-
BaeMbIX MOCNE0BATE/NbHO B BOCXOAALWEM WM HUCXOAALWEM MOPAAKE:
yactoTa GMeHuii JOMXKHA MOCTENEeHHO YBENWYMBATLCA NPU PAaBHOMEPHOM
MepeHeceHMN WHTepBana BBepX MO 3BYKOpsAAy. VIcKnouyeHWe cOCTaBAAOT
YHWCOHblI W OKTaBbl, B MOC/Ief0BaTe/IbHOCTAX KOTOPbIX KOHTPO/MpPYeTCS
KaK pa3 OTCYTCTBMe 3aMeTHbIX 6ueHunii. Hanbonee athheKTUBHO NPOUTPbI-
BaHWe MOCnefoBaTeNIbHOCTEW CneayoWwmnx NHTepBanoB: 60bWNX TePLUi,
60MbLINX CEKCT, KBMHT, KBApT, 60NbWINX AeunM (TakXe 4epe3 OAHY W [Be
OKTaBbl), 6OMbWWX Tepugeuum, ManbiX Tepuuil, OKTaB, ABOWHbLIX W
TPOMHbIX OKTaB. He BCe M3 3TUX MHTepBasoOB O4MHAKOBO XOPOLWO MpO-
CNYLWMNBAOTCA Ha KpasaxX My3blKalbHOro fuanasoHa M3-3a MOHMXKEeHUA
YYBCTBUTENIbLHOCTN YyXa K CaMblM HWU3KAM W CaMbiM BbICOKMM 4acTo-
Tam.

WHTepBanbl, MMeloWwme B CpefiHEM peructpe 60MblIY 4vacToTy 6Gue-
HWA — 6GoNblUMe N Manble Tepuun 1 geunmbl, 60MblINE U Mafible CEeKCTbl U
Tepujgeunmbl, B 1eBOM YaCTWM TEHOPOBOrO perucTpa U B 6aCOBOM permcrpe
VUMEKT MeHbLlee 4ucno' 6MeHnint — B [Ba pasa C KaXAblM OKTaBHbIM
NMOHWXeHneMm. T103TOMY WMeEHHO WX LenecoobpasHO NpPuMBMEKATb Kak
KOHTPO/IbHbIE MOCNeA0BaTe/IbHOCTU MpWU MPOBEPKE MPaBUIbHOCTA Ha-
CTPOiKM OKTaB /1IeBOI MOMOBWHbI fuana3oHa. B Xopowo HacTPpOeHHOM
WHCTPYMEHTe O4HOMMEHHbIE WHTEPBabl, KOTOPble NPOUTPbLIBAOTCA B XPO-
MaTW4yeCcKol MnocnefoBaTeNbHOCTU, Ha CNyX AOMKHbI 061afaTh CXOXUM
XapakKTepoM 3By4aHWs, MJaBHO MeHAKWUMCA OT OAHOro perucrpa K
apyromy. NMocnepoBaTefibHOCTb YepeLoBaHUS WHTepPBanoB faHa B HOTHOM
npumepe 12:
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KOHTPONb MHTepBanamu: GonblWUMN Tepunsmi,
GONbWUMM AetuMamu, 6ONbWMMU CEKCTAMU U ManbiMi TepLuusmMm

HacTpoliky NpoBepAOT U aKKOpAaMu: MaxXopHbIMW U MUHOPHBIMW Tpe-
3BYUMAMU, a TaKXe ux obpawieHMamMu. 3gecb Hafo Xopowo pasbupartbes
B XapakTepe 3By4YaHWs Ka)K[oro BuAa Tpe3Byums. ITOT cnocob nNpoBepku
NpaBWbHOCTM HAcTPOWKKM TpebyeT OnmpefeneHHOro onbiTa.

Bo BTOpO rpynne KOHTPO/bHLIX MNPUEMOB CPaBHUBAKOTCH MeXAy
co60li pasHOMMEHHbIE MHTEepPBa/bl MO MPU3HAKY PaBEHCTBA B HUX GUEHWNA.
Kak yxe rosopunoch Bbllle, Hanbonee yao6HOW napoil MHTepBanoB Ans
CpefHero, BEPXHEro W 4YacTW HWXKHEr0 PEerucTpoB SABAAETCA HUXHAA
KBapTa W BEpPXHAA KBWMHTA, cocTaBnftouwme okTasy. Cnocob npoBepku
COCTOMT B TOM, YTO GMEHUA HWXKHE KBapTbl CPaBHMBAKOTCA C GUEHMAMMU
BEPXHEN KBUHTbI, 3TU GUEHUN AOMKHbI OGbITb PaBHbLIMU MO YacToTe. [eicT-
BUTENbHO, M3 TabaunLbl GUEHWIA BUAWUM, UTO B OKTaBe, Hanpumep, ns — na[
KkBapTa na — pe] umeet 0,99 (To ecTb mouTm 1), a KBUHTA pel— nal—
1,0 6ueHne B cekyHAy. TOYHO TaK e BMEeHNs B KBApTe CU — MUL1N KBUHTE
MUn1l— cuxpaBHbl 1,12 B ceKyHAY. DTOT NpuemM Hamu Obl1 yXKe UCMOb30-
BaH paHee Mpu HacTpoiike 06nacTu TemnepupoBaHWA. VIHTepecHO OTMe-
TUTbL cnedytollee. Mpyu yCTaHOBKe OKTaB MO Mapam WHTEpPBasioB: HUXHAA
KBapTa — BEPXHAA KBMHTA B N€BOIN 4aCTW 3BYKOBOro guanasoHa qopTe-
NUaHo MOXEeT 6bITb NCNONb30BaH (PAKT YACTOro, NoYTH 6e3 6MeHunn, 3Byya-
HWS 3TUX MHTepBanoB. HacTpoiike xopowo nomoraet Temb6poBas xapak-
TEPHOCTb 3BYyYaHWA MNPaKTUYECKM YNCTbIX KBUHT WM KBapT, WX COYHOCTH.
MpaBfa, B camMOil HWXHe OKTaBe 3BYKOBOro AuanasoHa (opTenuaHo
y>Xe TPyAHO BOCNPUHMMATbL 3TY COYHOCTb. B BEpXHEM perncrpe npoBepKy
OKTaB TakXe MOXHO BecTM Mapoil KkBapTa — KBUHTa. EcTb u apyrue
napbl MHTepBanoB C NOAO6GHbLIM 3aMeyaTeflbHbIM CBOWCTBOM paBeHCTBa
6VeHWiA.

OuyeHb TOYHLIM W YAOGHLIM MPUEMOM KOHTPOAS SBASETCS MNPOBepKa
paBeHCTBa MO ymcny 6UeHMA B MHTepBanax G0MbLIOK Tepuun U 60MbLIONK
OeunMbl, MOCTPOEHHbIX Ha OAHOM W TOM XK€ HWXHEM 3BYKe, Hanpumep Ha
HOTe (ba Manoil okTaBbl. B 3aTOM cnydvae ynucno 6ueHwit B 6ONbLLWIOK Tep-
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umMmn ca — ns 6yget paBHO yucny GMEHMIA B 60bLIONA aeunme ha — na\
a UMeHHO 6,93 GueHuii B ceKyHAy. OTa napa WHTepBasoB Xxopola Ans
KOHTPOAS, NOTOMY 4TO OMEHWS B HUX OTYETAMBO NPOCAYLIMBAKTCA
noyTW BO BCEM 3BYKOBOM fJuanasoHe.

B kayecTBe AOMOMHWUTENBHOFO KOHTPOAA MOXHO B3ATb fBa WHTepBana:
manas Tepuma — 6onblIaA Cekcra, CoCTaBNALWMX OKTaBy. Ecnn 6ueHus
B HWXHEN Manoil Tepuuy paBHbl MO YacToTe GMeHUAM B ee obpalieHuw,
TO eCTb B 6OMbLION CeKCTe, 3HAYMT OKTaBa HaCTPOeEHa YWUCTO, TOYHO.
Tak, B Manoi Tepumum na — gol umeetcs 11,87 GMeHWUA B CEKYHAY W B
6onbwoit cekcte fol— nalctonbko e 6ueHnii (11,87). Cnepytowmnii
npumep: manas Tepyma cn — pe{mmeet 13,32 6MeHMIn 1 60NblUAA CEKCTA
pel— culnpakTUYeCcKn CTONbKO XXe — 13,33, HO NpoBeEpKa 3TUMU UHTEp-
BafaMy HenpurofHa [ANA BepXHEro perucrpa, rge OuMeHMs CTaHOBATCA
YypesMepHO YacTbIMU. Y>XXe B Mafoil Tepuum conb-gnesl— culm B 60nb-
Lol cekcTe cu]— conb-gnes2 6ueHns gocturatoT 22,41 — 22,42 B CEKYH-
[y, TO eCTb BOCNPUHUMAIOTCA C TPYAOM. HakOHel, ecTb elie [Be mnapbl
VHTEpBanoB, Yncna 6UeHnii y KOTOPbIX pasfinyaloTca MeHee Yem Ha 2%, TO
eCTb OHM NpakKTMyeckn pasBHbl. OfHa napa: 6onblwas cekcrta — 60/bLIas
Tepuus, pacnonoXeHHas BHYTPU CEKCTbl Ha [Ba MONYTOHA BblILIE HUXKHE-
ro ToHa cekcTbl. M3 Tabnuubl Ha c. 67 HeTpyAHO noAobpaTb npumep:
ns — pa-gnesx (+9,98 6ueHnii B cekyHay) u cu — pe-amesl (+9,79
6veHniA B cekyHay). [Lpyras napa: manas cekcta — manas Tepuus,
TakXXe NOMeleHHas BHYTPW CEKCTbl Ha TPW MOMYTOHA BbIWe HWXKHErO ee
ToHa. Hanpumep: mu — gol (— 10,38 6ueHnin B CeKyHAy) W CONb — CU-
6emonb (— 10,58 6ueHunii B cekyHAy). Moyt ofuMHakoBas B 3TUX napax
yactoTa 6GuWeHW genaeT CXOXMM U TeMbp 3By4YaHUS WHTepBanoB. 3Tu
napbl MHTepBanoB LenecoobpasHo NCMOb30BaTh AN KOHTPOAS HaCTPOi-
K/ TOHOB B TEHOPOBOM MW 6acoBOM perucTpax.

Mapbl WHTepBanoOB: KBapTa — KBUHTA W Manas Tepuua — 60nbLias
CekcTa, Kaxjas u3 KOTOpbIX B CyMMe o00pasyeT OKTaBy, OCO6eHHO
YA0OHbI AN HAaCTPOWKM U NPOBepKM OKTaBbl. B nepsoii mape (kBapTa —
KBWHTA) HWXHWIA WHTEpBan LUMpe, a BEPXHWIA yXe COOTBETCTBYHOLEro
4yncToro MHTEpBana: BO BTOpoi (Manas Tepuumsi — 60/blIas CeKcTa)
HWKHUIA WHTEpBan YyXe, a BEepPXHW/ LMpe COOTBETCTBYHLWEr0 YUCTOrO
nHTepBana. Mo3ToMy, ecim OKTaBa HaCTpPOeHa YUCTO, [OCTATOYHO clierka
NOBbICUTb 06WMIA CpeaHWiA 3BYK B KBapTe — KBUHTE W C/ierka MOHW3WUTb
06WuniA CpefHUIA 3BYK B Manoil Tepumm — 6ONbLIOK CEKCTe, YTOObI mony-
YWTb MNPaBWUIbHO TeMMnepupoBaHHble WHTepBanbl. [lpy 3TOM 4acToTy
CpeAHero 3ByKa U3MEHAT [0 TexX Mop, NoKa YacTOTbl GUEHUI B HVKHUX U
BEPXHUX WHTepBanax He CTaHyT paBHbiMW. Ecnn >Xe 3TOro He ygaetcs
[06UTbCA, 3HAYUMT OKTaBa HacTpOeHa He COBCEM TOYHO M Heo6xoAuMmo,
nepuognMyeckn noAcTpaMBas OKTaBy W CpefHWUI 3BYyK B3auMMHO o6pa-
WEHHbIX MHTEpPBaNoB, MOMYy4YNTb PaBeHCTBO 6GueHmii. Camo cob6oi pasy-
MeeTcs, 4YTO B NpPaKTU4YecKoin paboTe HACTPOMLMKA KaXKAblli KOHTPO/b-
Hblli MpYeM OLHOBPEMEHHO ABNSETCA HACTPOMKOW M NPOBEPKOW TOYHOCTU
HacTPOWKM.

OnucaHHbIe NpUeMbl KOHTPONS 0CBOGOXAAKOT HACTPONLIMKA OT HE06XO0-
OUMOCTU NPAMOro oTcyeTa KofmMyecTBa OGMEeHWA M NMOMOratT B TeX CAy-
Yyaax, Korga Tpebyerca NofyyuTb Hynesble GUEHUA (B YHWCOHAX U OKTa-
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Bax). LLeHHOCTb AaHHbIX NpUemMoB 0OHapy>XunBaeTcs 0CO6eHHO Torga, Kor-
fa camy CTpyHbl He CBOGOAHbI OT OMEeHWI, BbI3BAHHbLIX KaKUMU-ING0
MexaHW4YecKuMy npuynHaMm n gedekramu, u Korga npamoi nogcyer bue-
HWIA MpUM HeOBXOAMMOCTU MX YCTPAHEHWUA MPaKTUYeCKU HenpurofeH. [o6a-
BMM, 4YTO Camble HUXHUE CTPYHbl (DOPTENMaHO, OCHOBHbIE FAPMOHWKM
KOTOPbIX cnabbl, MOXHO HacTpPOMTb C AOCTATOYHOW TOYHOCTbIO TONbKO
C NMOMOLLbI0 MEepeyYnCcNeHHbIX NPUeMoB KOHTPOnA. Camble BEpPXHWE TOHbI
thopTennaHo, NPOAO/KUTENbHOCTb 3BYYaHWUA KOTOPbIX HEJOCTaTO4Ha,
YL,0BNEeTBOPUTENbHO MOXHO HacTPOWTb MHTEpBanaMun B IBe U TPU OKTaBbl,
6onbWKUMK feuumamu, a Takxe 607bWIKMK feuumamu yepes OAHY W [Be
OKTaBbl.

Mo>XeT BO3HWKHYTb BOMPOC: A/1S1 Yero HAcTPOMLLUKY HYXHO 3HaTb KO-
NNYECTBO BUEHWIA, ecnn OH WX BCE pPaBHO He cumTaeT? [eicTBUTENbHO,
HacTPOMWMKN peAKo NPUMEHAT Kakue-nmb6o npubopbl Ana oOTcuyeTa
BPEMEHW WAX NPOBEPKM YacTOTbl OMEHMIA C MOMOLLbIO, Hampumep,
MeTpoHOMa. [leno B TOM, YTO B MpoLecce NPakTUKKM MOCTENeHHO Bbipaba-
TbIBAaeTCA «Yy3HaBaHWe» MPaBUbHOCTU HACTPOWKM TeMMNepupoBaHHOTO
MHTepBana MyTeM 3amoOMWHaHWMA XapakTepa Temb6pa 6ueHuii B Tex uau
MHbIX WHTepBanax, CPaBHWUTENbHbLIM COMOCTaB/EHNEM KOMMYecTBa GueHui
B pa3HblX MHTepBanax, y4eTOM 3aKOHOMepPHOCTel M3MeHeHWUs uucna bue-
HWA B XPOMAaTUYECKWX MOCNeA0BaTENIbHOCTAX OJHOMMEHHBIX W napax
pasHOMMEHHbIX WHTepBanosB. CUTyaLuMsa B 3TOM CAy4yae aHanoruyHa npo-
Lieccy obyueHuns Tenerpagucrta a3byke Mop3e: yyaTcsi He cUMTaTb KO/u-
4yecTBO TOYEeK W Tupe B OykBe, a y3HaBaTb PUTMUYECKUA PUCYHOK U3
3TUX TOYeK U Tupe. HacTpollwmk 6GbiCTpee fOCTUraeT MacTepcTBa, €C/M
6yAeT MMeTb nNpefcTaBfeHMe O 3aKOHOMEPHOCTAX OWeHWin B pasHbIX
WHTepBanax, 6GyfeT 3HaTb 4acTOTbl OWEHWIA W Ha OCHOBe 3TOF0 CO3Ha-
Te/bHO MMaHWPOBaTb U YNPaBAsATb NPOLECCOM HACTPOMKM.

4, ®akTopbl, BAUSKOLINE HA CTPOA U HACTPOIKY
MYy3blKafIbHOF0 WHCTPYMEHTa

[eAcTBUTENbHbIA CTPON MY3blKasbHOTO MHCTPYMEHTA B CU/IbHOW CTEMeHu
3aBWCUT He TONbKO OT KauyecTBa HaCTPOWKW, HO W OT KayecTBa M3ro-
TOB/IEHWA WHCTPYMEHTa, OT BPEMeHW, MpoLleALlero nocne HacTPoiKu,
OT TeMnepaTypHO-BNAXHOCTHbIX YCNOBWIA, OKpYXXatoLleid cpefbl, HaKOHeL,
OT WrpoBOI Harpy3ku Ha WHCTPYMEHT, CMoco60B WIrpbl W 3BYKOW3BIE-
yeHmA.

HenpaBunbHas, HeTOYHass HaCTPOWiKa CHWXXaeT 3BYKOBble CBOMCTBA
WHCTPYMEHTa, He MO3BOMAET MM MOJHOCTbIO NPOABNATLCA. Kakum Obl
MPeKpacHbIM HU 6bl1 MHCTPYMEHT, NPU NJ0XOM HAacTPOiiKe ero BbICOKME
3BYKOBble KayecTBa He OyAyT PacKpbiTbl.

C TOYKM 3pEHNA NCNONHMTENSA, TOT MY3blKanbHblii UHCTPYMEHT HACTPOEH
XOpOLO, KOTOpbIAi MO3BONSET €My MaKCUManbHO peann3oBaTb CBOU
npeAcTaBneHNs B OTHOLIEHUM UHTOHALMW W3BMEKaeMbIX 3BYKOB. B ogHo-
rofIoCHON My3blKe Yy MYy3blKaHTa MOryT 6blTb OfHW Tpeb6OBaHMSA K BbICOTE
TOHOB, KOTOpble MOFYT W He coBMajaTb C KakKoi-nn6o (UKCUMPOBaHHOM
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3apaHee LWKaNoN 3BYKOBbLICOTHbIX COOTHOLUEHWA; B MHOTFOrONOCHOW MYy-
3blKe MCNONHUTENb 6yAeT CTPEeMUTbBCH K YMCTbIM WHTepBanaMm M K BO3-
MOXHOCTAM /06bIX MOAyNAuuii. B CcOBMECTHOM 3By4aHWM aHcambns
WHCTPYMEHTOB MNOSBAAITCA Apyrue AOMNONHUTENbHble TpeboBaHUA K
3BYKOBbICOTHbBIM COOTHOLUEHUAM MY3blKa/lbHbIX 3BYKOB. Mbl BUAUM, TaK1UM
o6pa3om, OYeHb pa3Hoo6Gpa3Hble M Hepeako MPOTMBOpevYMBble TpeboBa-
HUA K HacTpoliKe WHCTPYMEHTOB, KOTOpPble He MO3BONAIOT CBECTU Ha-
CTPOIKY K Kakoh-nnb0 npocTOil, 0AHO3HAYHO YCTaHOBMEHHON W Bcerfga
(OUKCUPOBAHHOI CMUCTEMe 4acToT.

KoHeyHo, B pasHbIX BUAAaX My3blKalbHbIX WHCTPYMEHTOB MO-pasHOMY
CTaBATCA W pewalwTca CBOM NpobaemMbl HAcTPoOWKuM. Tak, B [AYXOBbIX
WHCTPYMEHTaX WCNOAHUTENO MPUXOAUTCA CUYMTATbCA W C BAWUAHWUEM
TeMnepatypbl Ha BbICOTY TOHOB, W C HEOO6XOAMMOCTbI YUMUTbIBaTb CUNY
AyTbsA, 4TOGbl MNPaBUMbHO WHTOHWPOBATb HYXHbIA 3BYK. HO opgHo-
BPEMEHHO MY3bIKaHT-AYX0BWK pacnofiaraeT BO3MOXHOCTbIO TOHYaii-
Weli KOPPEKTMPOBKU BbICOTbI TOHOB, fAaXKe WUCNpPaBfeHUs HEKOTOPbIX
(hanblWNBbIX 3BYKOB, KOTOPble €CTb MOYTU Y Ka[Oro AYXOBOro WHCTpPY-
MeHTa.

Ana KnaBuUWHBLIX YyAapHbIX WHCTPYMEHTOB C (PUKCUMPOBAHHBLIMU YacTo-
TaMW CTPYH HeT, eCTECTBEHHO, TeX MNpo6/ieM, KOTOpble CYLWeCTBYIOT NS
BYXOBbIX MHCTPYMEHTOB. HacTpolika thopTennaHo c034aeTcs Kak HeKoTo-
pbli KOMAPOMMUCC B3aUMHON HaCTPOEHHOCTU PasHbIX CTPYH, KoTopas B
LLeNoM TAroTeeT K‘paBHOMEPHO-TEMMNEPUPOBAHHOMY CTPOIO.

CMbIYKOBbIE WHCTPYMEHTbI MMEHT CBOM OCOBEHHOCTW HacTpoiiku. Uc-
NONHUTE/Ib UMEeT Camyio LIMPOKYH BO3MOXHOCTb Bbl6opa N060i Tpeby-
loweiica emy BbICOTbl TOHOB. Mpo6aeMbl MOTYT 34ecCb BO3HMKATb B 0becne-
YEHUWN NPaBUNbHbLIX KBUHT WU KBApT MpW WUrpe no BCEMY AMana3oHy B TOM
cnyvae, Korga CTPYHbl CMbIYKOBOrO MHCTPYMEHTa He 06nafjat0T OfHO-
POAHOCTbLIO MAcCChl W XXECTKOCTU MO [AJ/INHE.

HauHem paccmoTpeHue npobreM C KNaBWULIHbIX WHCTPYMEHTOB.

Ycnexu pagnoaieKTPOHUKKN B CO34aHMM NpuBopoB A8 TOYHOTO n3mepe-
HWA 4acTOTbl NO3BOAMAM yxe B 30-X rofax Halero CTONeTUs MpoBecTu
Lenbii paj WHTEPEeCcHbIX 3KCMEPUMEHTOB, KOTOPble CYLLECTBEHHO W3Me-
HWAN B3rNA4bl HA HACTPOKY MYy3blKalbHbIX UHCTPYMEHTOB, GbiTOBaBLUME
[0 Toro BpemeHu. B 1937 rogy amepuKaHcKuiA yueHblit O. J1. Peiinc-
6ek ony6nmMkoBan pe3ynbTaTbl CBOMX W3MEPEHWI TOYHOCTM CTpoA Gop-
TenuaHo, NpojenaHHbIX € MomMoLwbio cTpob6ockona [14]. OH onpegenun
4acToTbl TOHOB C TOYHOCTbIO O OfHOrO LeHTa (HanoMHUM, 4To 1 UeHT —
OoflHa cOTas u4acTb MONYTOHa). Bo/blIOe UMCNO KNaBWULIHBLIX WHCTPY-
MEHTOB, B OCHOBHOM pOsifieil N NUaHWHO (GupMbl CTeliHBe, HACTPOEHHbIX
BbICOKOKBaNM®MMLUMPOBaHHbIMKU HacTpoiwmnkamu, O. J1. Pelincb6ek ucnbl-
Tan cpasy e nocne HacTpoiiku. Llenb n3MmepeHwid 4acToTbl cOCTOsNa B
TOM, uTO6bl YCTAaHOBWTb, COOTBETCTBYET M (haKTUyeckas HaCTpoiika
CbOpTEI'IVIaHO pacyeTHbIM TabNIMUYHBIM 3HAUYEHUSAM 4acToT, NONyYeHHbIM B
NPeanoNoXeHUU, 4YTO CTPYHbl ABAAKOTCA MAeanbHO TMO6KUMU, He obna-
JAOWMMMN XKECTKOCTbIO M AaloWMMN CTPOro FapMOHWYECKUA psaj 4acToT.
Hanpumep, nogcynMtaeM 4acTOTbl TOHOB 18 CYBKOHTPOKTaBbl, KOHTPOKTa-
Bbl, 60NbLION 1 Manoii oKTaB, a TakXe 1—4-ii okTaB. Icnonb3ys COOTHO-
leHne 4acToT B MHTepBane okTtaBa (1:2), monyuymm cnegylowmii psg:
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27,5, 55, 110, 220, 440, 880, 1760, 3520. ¥>e B 1937 rogy 6b110 YCTAaHOB-
NeHO, YTO HacTpoiika opTennaHo He corfacyeTcs € 3TUM PALOM 4acToT,
32 WCKNOYEHWEM OTMPaBHON uvacToTbl 440 U, KoTopas MOXeT O6biTb
yCTaHOB/EHa 0YeHb TOUYHO. B XOPOLIO HACTPOEHHOM WMHCTPYMEHTE YacTOThbI
BCEX TOHOB, KPOMe TOHOB OAHOW OKTaBbl, He COOTBETCTBYIOT Tab/AUYHbIM
3HauYeHMAM 4actoT. MoaToMy Npu BHeApeHUM B MpakTUKy nNpubopoB Ans
NnpoBepKn CTPOsi HEOBXOAMMO YUYMTbIBaTb OCOBGEHHOCTU CTPOSi peasnbHbIX
WHCTPYMEHTOB M UX OTK/OHEHMA OT TabnnyHbIX 4YacToT. KakoBbl e
0Cc06eHHOCTN 06Hapy>xeHHoro O. J1. Peiinc6eKomM HecoOTBETCTBUS (haKTu-
UECKMX W pacuUeTHbIX 4acToT? Bce WHTepBanbl KNaBULWHOFO WHCTPY-
MeHTa paclwumpalTca OT CepeaMHbl K KpasM 3BYKOBOFO JuamnasoHa.
Mpu 3TOM AWCKAHTOBblE TOHbI MOBbLILIAIOTCA MO 4acToTe, a 6acoBble,
Hao60poT, MOHWXalTcsA. Hanpumep,-, yactoTa N8 ueTBEpTOW OKTaBbl
6onbwe, yem 3520 U, a vactoTa, N9 CYOKOHTPOKTaBbl MEHbLUE, YeM
27,5 Tu.

Mocnegytowme paboTbl B 3TOM HanpasfeHWW MPOBOAWANCH: ANA onpe-
[eneHns BeNMYMHBI WM XapakTepa OTK/AOHEHWA B HaCTPOWKe, BbIMOJHEH-
HO XOPOLUMM HAcTPOMLLMKOM, OT pacyeTHON LWKanbl YacToOT, TAe KaXAbli
nocneAyoWmnini NONYTOH OTAMYaeTCA OT MPeAbIAYLLEro Ha MHTEpBanbHbIi
Ko3(ppuuymeHT 1,05946, a COOTHOLLEHNE YACTOT B OKTaBE TOYHO COOTBETCT-
ByeT 1:2; ana onpejeneHns npupodbl paclIMPeHUs OKTaB W BAUAHMWA
Cy6BbEKTMBHOIO (hakTopa B HAacTpPOiKe, T. €. NMPUMEHSAEMbIA MeToh Ha-
CTPOWKW, MCUXO(U3NONOTUSA CAYXOBOT0 BOCMPUATUA, UHAUBUAYaNbHOCTb
XY[O0XeCTBEHHOr0 BKyCa HacTpoWLiMKa M My3blkaHTa W T. 4.

Mocnepytolee M3N0XEHWE NMOCTPOEHO C Y4eTOM 3TUX BOMPOCOB.

Ha cxeme 15 n3ob6paxeH npumep Kpusoi Pelincbeka, npeactaBnsto-
Weik M3MepeHHble OTK/AIOHEHWS OCHOBHbIX TOHOB O4HOr0 HACTPOEHHOrO
WHCTPYMeHTa OT Temnepauuu BepkmalicTepa. Mo ropmsoHTanu oTnoxe-
Hbl 0603HayeHUsi HOT (He MOMIHOCTbIO) M YacTOTbl HOT NSl BCEX OKTaB,
No BePTMKaNM — OTK/JOHEHUS B LeHTaX. Ecnu 6bl OTKAOHEHW/ He 6bl-
Nno, TO HacTpoilka npeacTaBnsnacb Obl MPAMOA TFOPU3OHTANbHOW nu-
Huen.

Cxema 15. KpvBasi HacTpoiiku MMaHWHO W ee CrnaxeHHas (opma
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YCMOTPUM HEKOTOpble XapakTepHble 0CO6eHHOCTW KpuBOW Pelincbeka,
pucyLlMe KNaBULWHbIM, A3bI4KOBBIM W CTPYHHbIM (CMbIYKOBbIM) WHCTPY-
leHtam /14, 15 16/. PaccMOTpUM KPpWBYH ANA posfneil W MNUaHWHO.
O HekoTOpbIM NpubAMXKEHMEM K TeMnepauun BepkmaiicTepa cornacyercs
/yacTok cpefHero perucrtpa oT Na Mafoil OKTaBbl [0 N BTOPOI OKTaBbl.
:)TOT y4yacTOK MOXeT 6biTb M HECKOMbKO 60NblUe U HECKOJIbKO MeHbLUe.
Kak npaBuio, OTKNIOHEHWS YBeNNYMBAOTCA K KpasM fuanasoHa B CTOPO-
Xy pacliupeHus uHTepBanoB (TO eCTb AWCKaHT MoBblwaeTcs, a 6ac
noHuxaertcs).

Ona nuaHvHo KpuBas Peiinc6eka HauyMHaeT pe3Ko NOAHUMATbCA B
LMCKaHTe ¥ onyckaeTcs B 6acy, B TO BpemMs Kak Ans posaei, 0co6eHHO
60MbLINX KOHLUEPTHbIX, OHa MpeACTaBAseT MOYTU MNPAMYH, HECKOMbKO
HaKMoHeHHyl K abcuucce. Ho mHorga 6acoBble TOHbI 3aHMXKalTCA, a
[LVCKAHTOBbIE 3aBbILIAOTCA HA MEHbLUYIO BeIMYMHY, YeM 06bIYHO, MHOrAa
BCTpeyaeTCs KpuBas, nexawas noyTM ropusoHTanbHo. OAHAKO Takue
McKNoYeHns cocTaBnaloT 5—10% BCex MNPOBEPEHHbIX WHCTPYMEHTOB.
B xopowux posnsx HacTpoiika 61M3KO MOAXOAWT K CNerka HakNOHEeHHO
NPsSMOW, TaK YTO C KaX[OW OKTaBOW OTK/IOHEHUS B 4acTOTe COCTaBAAKT
npnbnansnTensHo 3 ueHTa. B cpegHeM >e MONYTOHOBbIE WHTepBanbl Mo
CpaBHEHWIO C TeMMepupoBaHHbIMW WHTepBanamMu BepkmaiicTepa umeioT
TeHAeHUMo K pacwimpeHuto ot 0 go 0,5 ueHTa B TEHOPOBOM perucTpe u
ot 0,25 f0 2 ueHTOB B 6acCOBOM M AWCKaHTOBOM. B nepecuete Ha OKTaBy
370 cocTaBnAaetT oT 0 fo + 6 UEHTOB B cepefuHe M OT = 3 0 £ 24 UEHTOB
K Kpasm pguana3oHa. MakcuMManbHble OTK/IOHEHWA AOCTUralT B Mano-
rabapuTHbIX MHCTpymMeHTax Ao 40—50 ueHToB /16/.

PacwupeHue okTaB B 60/bLINX POANAX HA 3 LEHTa Ha KaXAyl OKTaBy
03HayaeT, YTO OKTaBa YXKe He MMeeT TOYHOro COOTHOWeHUA vacTtoT 2:1.
MoacyeT nokasbiBaeT, YTO B 3TOM C/lyyae COOTHOLIEHWE HEMHOro 6osbLue
W paBHO npumepHo 2,001735:1. TemnepupoBaHHas KBUHTA B TaKol
pacliMpeHHOW OKTaBe TaKXe HECKONbKO paclupseTcs, NPUMEPHO Ha
2 UeHTa, HO B TO >X€ BpeMA eCAu TEMNEPUPOBAHHYID KBUHTY pacLiun-
pWUTb Ha 2 LeHTa, TO COOTHOLUEHWE ee 4acTOT ByfeT MO4YTW COOTBETCTBO-
BaTb 3:2. Mcxoas m3 aToro 6bin chefaH BbiBOL, YTO B XOPOLIO HacTpOeH-
HOM KNaBULIHOM WHCTPYMEHTE WHTepBa/bl TaK paclMpsAlTCs, YTO BMECTO
TEMMEPUPOBAHHbIX KBUHT MOAY4YalTCA MNPaKTUYECKM YUCTbIE KBUHTLI.
PaboTa 3apy6eXHOro y4YeHOro, B KOTOPOI Obl1 MOMY4YeH TaKOil BbIBOA,
04YeBMAHO, fana MOBOJ HEKOTOPbIM HallMM HaCTPOMLMKAM BbICTYMUTb C
NpefNoXKeHWeM HacTpamBaTb KNaBWLIHble WHCTPYMEHTbl YMCTbIMU, a He
TEMMNEePUPOBAHHBIMUA KBUHTaMMU.

O4HaKo KaKyl KBUHTY cnefyeT Ha3BaTb 4ucTOl? Ty Au, B KOTOPOW
COOTHOLUEHWE YacTOT WAeanbHO COBMAAaeT C COOTHOLUEHWEM KPATHbIX
yucen 3:2, uan Ty, KoTopaa 3By4UMT 6e3 6UeHnii? Bonpoc NnlLeH cMbicna,
ecnn CTpyHa upeanbHas W ee rapMOHWUKMU COCTaBAAT FapMOHMYecKuii
psag vacTtoT, Hanpumep 440, 880, 1320, 1760 Ny u T. 4. Ho BONpOC Aaneko
He /INLWEH CMbICNa B C/lly4ae HErapMOHWYHOCTU 06EpPTOHOB CTPYH, MMelo-
e MecTo Ha npakTMKe BO BCEX CTpPyHax B peasbHbIX MY3blKalbHbIX
WHCTPyMeHTax. [leno B TOM, 4YTO faXKe B CyObeKTUBHO umcTo (6e3 6ue-
HWI1) HacTPOEHHOW OKTaBe 4YacToTa BEpxXHero ToHa 6ofiee Yem B jBa pasa
60Nblle YacTOTbl HWXKHEro TOHa, a B CyO6BEKTMBHO 4YMCTO HACTPOEHHOWA
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KBWHTE COOTHOLUEHMe 4acToT 6onble, yem 3:2. VMHaye roBops, u4nUcCTble
6e3 6UeHNA OKTaBa W KBMHTA ABASKOTCA pacliMpeHHbIMW. Takum ob6bpa-
30M, BOMPOC OLEHKM 4acTOTbl MHTEpBasa 3aBUCUT OT MeTofa, KOTOPbIM
Mbl 3Ty OLeHKY Npou3BOAMM. ECAn ¢ NOMOLLbIO MPELU3NOHHOr0 4acToTo-
Mepa Mbl YCTAHOBMM, YTO COOTHOLUEHWE 4acTOT B JAHHOI OKTaBe PaBHO
TOYHO 2:1, a B KBMHTe 3:2, TO Mbl CfeflaéM BbIBOA, YTO WHTepBanbl 4uc-
Tble, W... OwWM6emMca, MNOCKONbKY, €CAW 3TW UHTepBajbl MOMYyYeHbl Ha
CTpyHax, OHW 6yAyT 3ByYaTb C OMEHUAMW W HACTPOWMLLMK CKAaXeT, 4To
WHTepBanbl HaCTPOEHbl He4yucTo. HaobopoT, caenaB MHTepBanbl YACTbIMU
yXe C TOYKM 3pEeHWs HacTpoWWMKa, Mbl JOMKHbI 6yaeM KBanuduuu-
poBaTb WX KaK TeMMNepupoBaHHble, MOCKOJ/IbKY YacCTOTbl, W3MepeHHble
4acTOTOMEpPOM, He ByAyT MMeTb TOYHbIX OTHOLWEHWA 2:1 unn 3:2. Jlio6o-
MbITHO, YTO paclUMpeHWs OKTaB ANA HaCTPOWLLMKOB He CyLieCcTBYeT, eciu
Ha CNMyX OKTaBbl HacTpamMBalTCA TOYHO, 6e3 6GUeHWi, u 3To ABNAeTCA
a3byyHbIM MPaBMIOM HACTPOWKU. PacTAiHyTas HacTpoiika B COOTBETCTBUU
C KpuBON Peiincbeka 06HapyXMBaeTca TOMbKO TOYHbIM YaCTOTOMEPOM, HO
HW B KOEM cflydae He 06HapyXMBaeTCA YXOM, €CnW, KOHEYHO, OHO He
BOOPYXEHO AN CpaBHEHWA HaboOpOM 3TafOHHbIX 4acToT. [1o3aToMy He-
YOWBUTENbHO, 4YTO BCE pasroBopbl 06 3TOM SBAEHWWM B MPUCYTCTBUK
OMbITHbIX HACTPOMLLMKOB BbI3bIBAOT CKENTUYECKME 3aMeyaHus C Uux
CTOPOHbI.

OO6bIYHO TOT, KTO HacTpauBaeT, He 3HaeT, 4TOo Kpusas Peiincbeka
nonyyeHa C MOMOLLbIO 4YacToTOMepa, a TOT, KTO ucciefyeT TOYHOCTb
HAcCTPOMKM C NOMOLLbI0 4YacTOTOMepa, He 3HaeT WAM He oTghaeT cebe
oTyeTa B TOM, UYTO MOAyYMBLUEECH OO6BLEKTUBHOE OTKNOHEHWE HACTPOIKM
OT CYLECTBYIOLWMNX PACCUMTAHHbIX 4aCTOT PaBHOMEPHO-TEMMNEPNPOBAHHO-
ro CTPOS Ha CNyX NpOM3BOAMT BreyaT/eHNe rapMOHUYHOW 1 COBEPLUEHHO
HacTpOKMN.

CnepoBaTtenbHO, HM O KaKOW HacTpoiike ()OpTenMaHo YMCTbIMU KBUWH-
TaMy BO BCeM fJmana3oHe roBOPUTb He MPUXOAUTCA. HeT TakXe OCHOBa-
HWii NS BbIBOAA O HECOGNIOLEHUN OCHOBHBLIX MPUHLMMOB PaBHOMEPHOrO
TeMnepupoBaHus, 3anoXeHHbIX BepkmaincTepom,— paBHOMEPHOrO TeM-
nepupoBaHMWA KBUHT U KBapT A0 1w 1,4 6ueHuii B CeKyHAy B cepeauHe
AnanasoHa.

B cBA3W C 3TUM PaccMOTPUM MPUYUHBI HErapMOHWYHOCTU 06epTOHOB
B 3BYKax, Hampumep, KNaBULWHbIX WHCTPYMEHTOB. HerapmMoHWYHOCTb
00epTOHOB 3apoXfjaeTcs B CTPyHe M3-3a €€ XXeCTKoCTWU. Uem 6onblue
XeCTKOCTb, TeM 60nblie OTK/NOHEHMe 06epTOHOB, pacTyliee Mponopumo-
HanbHO KBafpaTy Homepa 06epToHa. XXecTKOCTb OnpefenseTcsa uepes
AnameTp, ANUHY, MOAYNb YNPYrocTu M HaTsXeHue CTpyHbl. Yem 6Gonblue
gnameTp M MOAYNb YNpyroctu, Tem 60Mblle HerapmMoHW4YHOCTb. [lpu
6onblei anuHe 1 60NbLIEM HATAHXKEHUN HErapMOHUYHOCTb YMEeHbLUaeTcs.
Mpy 60nbLUE XECTKOCTU CKOPOCTb PacnpoCcTpaHeHUs MOonepeyHbIX BOJH
YyBENYMNBAETCA C 4aCTOTON UM 3TO BbI3bIBAET OTKNOHEHME 4acToT 06epTo-
HOB OT rapMoHuyeckoro psga. CnegyeT UMeTb B BUAY, YTO 3aBUCUMOCTb
XECTKOCTM OT MepeyncrnieHHbIX (akTOpoB WMeeT CNOXHbIA BuUa, a He
NpocTo credyeT 3aKoHy MpsMOA A 06paTHON MPONOPLMOHANBHOCTM.

MoaTomMy TeopeTnyeckn (4TO MOATBEPXKAAETCA W U3MEPEHNAMMN) Herap-
MOHMWYHOCTb C/lerka MOBbILLAETCSA ANA CaMbIX TOACTbIX U FNaAKUX TEHOPO-
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BbIX CTPYH, HaTAHYTbIX OTHOCUTENbHO cnabee COCEAHUX Y4aCTKOB; OHa
MOBbILWAETCA TakKXe, W [0BONbHO CYLECTBEHHO, K CamMOMYy BepxHemy
OVUCKAHTOBOMY perucTpy, rAe CTPYyHbl MMEKT MOBbILEHHYIO >XECTKOCTb.

3HayeHMe 3TMX OCOGEHHOCTel MeH3ypbl CTPYH QopTennaHo — B UX
BANSHUM Ha O6LWMIA XapaKTep MOBeAeHWs HacTPOEYHOW KPWBOW (KpWBOW
Peiincbeka). Ha (akTuyeckme OTKNOHEHUA 4acTOT CTPYH BAMAKOT MHO-
XKeCcTBO APYruX, B TOM YMCAe CYYaHbIX, TPYAHOYUYUTbIBAEMbIX (HaKTOPOB.

OT >eCTKOCTW CTPYHbl 3aBUCUT ee CNoCOOHOCTb YANMHATLCA NpU Ha-
CTPOiKe, YTO B/MAET Ha TOYHOCTb HacTpOliKu. Mpu 60NbLIOKA XKECTKOCTU
CTPYHbl 1 Mpn 60/1bLIOM MOAYNEe YyNpyroctu matepuana 4yacToTa CTPyHbI
3HaUYNTEeNbHO M3MeHAeTCS OT HebOo/bLLIOro NOBOPOTa BUP6ENs, UYTO OCNOXK-
HAieT NpoLecc HacTpoliku. HanmpoTuB, OTHOCUTENbHO MeANleHHOe M3MeHe-
HWe BbICOTbI CTPYHbl MpWU OMpefeneHHOM NOBOPOTe BUpb6ens no3sonset
NEerko nonyynTb Tpebyemyt 4acToTy, TO eCTb YeM O60/blue YANUHEHne
CTPYHbI, TEM KayeCTBEHHee HacTpoiika. [M03TOMy He cnefyeT CTpemMuUTbCA
K BbICOKOMY MOAY/I0 YNPYrocTW MaTepuana CTpyHbl, TaK Kak 3TO yBenmuu-
BaeT paccTpoiiky 06epTOHOB U CHMXAaeT CMOCOOHOCTb CTPYHbl K yAnU-
HEHUIO™.

Boob6uie cTeneHb WHTepBafbHOr0 pacLUMPEHUs 3aBUCUT OT KOHCTPYK-
LUMN WMHCTPYMeHTa. Y ManbiX MWaHUHO C KOPOTKMMW TONCTbIMU 6aco-
BbIMW CTPyHamu paclimpeHne OKTaB 6acoBOro perucrpa 3HauYnTenbHO
6onble, Y4emM Yy posnein ¢ AAUHHBIMU U OTHOCUTENbHO 6onee TMGKUMM
6acoBbIMU CTpyHamu. HerapmMoOHMYHOCTb BO MHOIOM 3aBUCUT TakKxe OT
KOHCTPYKLMUWU 1 TEXHONOTMN U3rOTOB/IEHUA WHCTPYMEHTA, OT Yero, B CBOKO
oyepefib, 3aBUCUT U TOYHOCTb HACTPOWKN. Hanpumep, npu noBopavynBaHun
BUp6ens pbiBKAMW TPYAHO AOCTWYb TOUYHOCTM HAcTpoiku. Kpome Toro,
60/bLWIOIA yron n3noma CTPyHbl Ha KnaHrwTabuke, KkanogacTtpe, arpadax,
WITEroBbIX WTU(TaAX, 0CO6EHHO MPU OCTPbIX OTCEYKaX CTPYHbl Ha 3TUX
onopax, MpPensTcTBYeT MepeMeLLeHNI0 CTPYHbl NpyU HaCcTPOiiKe, NocnefHAsA
Npn W3MEHEHUN HaTAXKEHUS CABMraeTcs CKaykoM CO CBOero MecTa.
OTKNOHEHUA 4acTOT rapMOHWUK BbI3bIBAKOTCA W B TOM C/lyyae, Korga yron
M3noMa CTPYHbl Ha OMope, OrpaHuymMBaroleit paboyyr uacTb, Hamnpo-
TUB, CAULIKOM Man, v Npy 60AbLUINX aMNANTYax MOXeT HEeCKONbKO M3Me-
HATBCA ANMHA CTPYHbl U3-3a CMeLLEeHUs TOUYKM OTCeukn. HexecTko ycTa-
HOB/IEHHbIV WITU(T Ha LWTere — TOXe OfHA W3 MPUYUH Hey[O0BNeTBOPU-
TE/IbHON HacTPOMKMU.

YacTo Habnofaetca v Takoi AedeKT KNaBULWIHOIO MHCTPYMEHTa: TPYA-
HO TOYHO HaCTPOWUTb XOp W3 [BYX WAM Tpex CTPYH B YHUCOH. 3T0
NPOUCXOAWUT K3-3a HEPABHOMEPHOrO pacrnpefeneHus maccbl N0 ANNHE
CTPYHbI, OBa/IbHOCTW KepHa, Haan4ymsa B O4HOM XOpe CTPYH pasfinyHbIX
[nameTpoB, pasnuns ANUMH paboumx uacTeld CTPYH XOpa, BbI3BAHHOrO
MOrpewwHoCTAMN B PAcnoIOXEeHUN LITEroBbIX WTUPTOB, pasnnyusg CTpyH
KepHOB X0pa, W HaKOHeL, B.TOM Cflyyae, KOrja u3-3a HepoBHOI MOBepX-
HOCTM MONOTKa CTPYHbl B XOpe BO36YXAalTcA C pasHOW amMnnuTygoi,
MOCKO/bKY 4YacToTa CTPYHbl NPU CUNbHBLIX KOMe6aHUAX Bbie 4YacTOoTbl
TOW Xe CTPyHbl Npy Hebonbwux KonebaHusx. B aTom cnyyae MOXHO

* Ynpyroe yA/nvMHeHWe CTPyHbl He CrejyeT nyTaTb C penakcauueit — gedopmauueis
(BbITATMBAHWEM) CTPYHbl BO BPEMEHU.
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[JOCTUTHYTb YHWUCOHA, CUNbHO yAapss MO KnaBulle, HO NO Mepe 3aTyXa-
HWS 3BYKa B YHWCOHEe MOTyT MOSBWUTbCA OGueHus. TpygHoO nepeyncaunTtb
BCe (DaKTOpbl KOHCTPYKTUBHOFO M TEXHOOTMYECKOr0 NOpAfAKa, BAUsOLWme
Ha HacTpoliKy.

KpnBble HacTPOMNKM KNaBULIHbLIX WHCTPYMEHTOB MOME3HbI BO MHOMMX
OTHOWeHUAX. OHWM JaloT HarnsigHyl KapTUHY TOYHOCTM CTPOS WMHCTPY-
MEHTOB, TOYHOCTM HaCTPONKW YHWCOHOB B XOpaX, JalT BO3MOXHOCTb
npocneAnTb W3MEHEHUS 3TWX MapamMeTpoB Mof BAUAHWEM TpaHchop-
TUPOBKM, W3MEHeHW TeMnepaTypbl U BMAXHOCTU OKpYy>XallLleid cpepbl,
CTeneHW WrpoBoii Harpys3ku. Ho rnaBHOe — HacTpPOEYHble KpuBble MOKa-
3bIBAlOT NpeX/e BCero HefoCTaTKW CamMOro MHCTpyMeHTa. Ecnm onopHble
KOHCTPYKLUU WHCTPYMeHTa cnabble, TO M3MEPEHNS HAcTPOWKM MNO3BONAT
06HapyXUTb HEPaBHOMEPHOCTb PAcCTPOMKMU pas3NM4YHbIX perucrpos. Ha-
KOHeLl,, XapaKTep KpWBbIX HACTPOWKM MOXET CTaTb OGBLEKTUBHbIM KpuUTe-
puem npodeccruoHanuaMa TOFO0 WAM WHOTO HacTpOMLliMKa, ero Keanu-
(DUKaLNOHHOTO YPOBHA.

HeTOYHOCTWM HACTPOWKM OTAeNbHbIX TOHOB BbIPaXalTCA Ha KPUBON
Peiinc6eka (cMm. cxemy 15) CcTemeHbl0 W3MOMaHHOCTU CaMOW KpWBOIA
HacTpolikn, Kak Obl CAyYaiiHbIM pa3bpocoOM 4acTOT OKOSI0 KaKoro-To
cpefHero 3HayeHms (Ha cxeme 15 0603HAYeHO Cr/IAXEHHOW NUHWEN).
HerapmMoHUYHOCTb 06ePTOHOB CKa3blBaeTCs Ha 06Lieli 3aKOHOMEPHOCTH B
X0fe KpWUBON, ee HaknoHe K ocu abcuucc, xapakTepe HaCTpPOMKM Ha
Kpasix guanasoHa. CBA3b HErapMOHWMYHOCTW O0GEpPTOHOB W pacLIMpeHus
HacTPOMKM He OYeHb SiICHA C MepBOro B3rnsja, NO3TOMY paccMOTpUM ee
nogpo6Hee.

BcnoMHUM, Kak HacTpanBaeTcs OKTaBa. [OMYCTWM, HYXHO HacTpouUTb
BEPXHWIA 3BYK OKTaBbl. B 3TOM cnyvyae BepxHK CTPYHY HaTsarusawT
[0 Tex Mmop, MOKa YacToTa ee OCHOBHOW rapMOHUKW He CpaBHSAETCA C
4acTOTOW BTOPOW FapMOHWMKM HUXXHEro 3ByKa. MOMEHT TOYHOI HacTpoliku
B YHUCOH 3TUX TFapMOHWK ONpefenuTcs no OTCYTCTBUIO OueHWin Mexay
HuMKn. Ecnn nocne HaCTpOVIKVI BTOpas rapmMoHuMKa HUXXHEro 3BykKa M3-3a
HerapmMoHMYyHOCTM 6yfeT WUMeTb YacTOTYy HECKONbKO Bbille, Yem 3TO
nonaraeTcs ANA WAeanbHOW rapMOHWYHOW CTPYHbl, TO W MepBas rapmo-
HUKa BEPXHEro 3ByKa TakXe OyAeT 3aBbllieHa. Tak, BTOpas rapMoHuKa
TOHa Na He paBHa ToyHO 880 U, a OTKNOHAETCA B CTOPOHY 3aBbllle-
HWA NPUMEPHO Ha 2 LeHTa, YTO COCTaBAsieT ANA 3TOM vacToThl 1 I,
cnefoBaTesnbHO, OHa 6yaeT paBHa 881 Iy, Ha 3Ty e uvactoTy Gyget
HacTpoeHa W nepBas rapMoHuKa N2

Mpu HacTpolike cnefyloleil OKTaBbl CUTyaLusa MNOBTOPSETCA C TOI
NUWb pasHULein, 4To Ha 4YacTOTy OCHOBHON rapMOHWKW NA3 BAUAET He-
rapMOHMYHOCTb BTOPbIX FTAPMOHUK NA1lu NA2 TO ecTb MPOUCXOAMT Ha-
KOMMeHne OWWBOK WM Mporpeccupylollee 3aBbllUeHWE CTPOSA.

Bce ckasaHHOE MO OTHOLUEHWUIO K OKTaBe OTHOCUTCA TakKXe W K fpyrum
WHTepBanaMm, B KOTOPbIX OWEHMS ABASKOTCA OTNPaBHbIM MOMEHTOM B
HacTpoiike. Tak, B KBWHTe, 06pa30oBaHHOI 3BYyKaMu HerapMOHWUYHbIX
CTPYH, BTOPYIO TrapMOHUKY BEPXHero 3ByKa MOACTPaMBaldT C OfHUM
6MeHMeM B CTOPOHY CYXXEHUSl K TPeTbeil FapMOHWKE HUWXHEro 3BYKa.
MockoNbKy >Ke yacToTa TpeTbeil TFapMOHWKM HUXKHEro 3ByKa Bblle
4acToTbl TpeTbeid rapMOHUKN WAeaNnbHOW CTPyHbl, TO M BTOPYH rapmo-
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HWKY BEPXHero 3ByKa NPWXOAUTCA WMCKYCCTBEHHO 3aBblllaTb, a BMecTe C
Heli 1 MepBYK rapMOHMKY. BoT 0TKyfa monyyaeTcsi MOYTU TOYHOE COOT-
BETCTBME OTHOLUIEHMSA 4aCcTOT MNEPBbIX FAPMOHWK OTHOLUEHWIO YMCTON Wan
HaTypanbHOM KBWHTHI 3:2. OfHaKO, HECMOTPS Ha TO YTO COOTHOLUEHUE
nepBbIX FapMOHWUK paBHO 3:2, Takas KBWHTAa — TeMMNepupoBaHHas, no-
CKOMbKY B Hell CAbIWHO OAHO GWeHWe B CeKyHAy, 3afjaHHOe HacTpoii-
LLMKOM.

NHorga «pacTAHYTYI» HacTPOiKy MPUNUCLIBAIOT LEINKOM BKycam
HACTPOMLLMKOB, TaK KakK pa3fnyHble HACTPOMLUMKM NO-pasHOMY pacliu-
PAOT OKTaBbl, HO NPX 3TOM 3a6bIBAlOT O pa3InYMKM B aKyCTUKE WHCTPY-
MEHTOB, BbI3bIBAEMOM pa3MYyMeM B MeH3ypax. PacTaHyTas HacTpoii-
Ka — eCTEeCTBEHHbI pe3ynbTaT HErapMoOHUYHOCTM 06EPTOHOB CTPYH (op-
TenuaHo, W OHa MpOCTO Heo6xoAuma, ecnu XenaTb COOTBETCTBMA HacT-
POVKM TOHOB WMHCTPYMEHTa MO OTHOLUEHWIO APYT K APYry, MpuyeM Kax-
fas MeH3ypa, KaXAblli OTAeNbHbIA WHCTPYMEHT TpebyeT CBOeW, TO/bKO
emy MpucyLleil CTemeHW pacliMpeHWUs OKTaB.

Mbl y6efunucb, 4TO pacliMpeHne WHTepBasoB ONpefeneHo 06beKTUB-
HOW NPUYMHON — HErapMOHWYHOCTbIO CTPYH. Pasbepem Tenepb BAWAHME
Cy6beKTUBHOrO (hakTopa — WMHAUBUAYaNbHOCTU HACTPOMLLMKA.

Mocne paboTbl Peiincbeka u ero nocnegoBateneil, BbISBUBLIMX PONb
HerapMOHWYHOCTK 06epPTOHOB B paclUMPEHUN HaCTPOKN OKTaB, Kas3anochb,
4TO MPUYMHA 3TOTO ABMEHMSA MOMHOCTbIO pPackpbiTa 0fHO3HaYyHO. OAHAKO
npumepHo B 40—50-e rogpl Hawero cCTofeTUs 06Hapy>XWnM paclivpeHue
OKTaB MNpU HaCTPOiKe TaKWX WHTEPBAnoOB, 3BYKU KOTOPbIX He 6blIM He-
rapMOHMYHbLIMW, TO €CTb MX 06EpPTOHblI UMEeNW OTHOLIEeHMS 4acToT HaTy-
panbHOro psaga uucen. PacwupeHne HabnwAanocb WM NpyU  HacTpoiike
3BYKOB, BOOGLLE NULIEHHbIX 06epTOHOB. OAHO U3 3/IeMEHTapHbIX 06bACHE-
HWA 3aK/a4anocb B TOM, UYTO HaCTPOWLIMKMA KNABULIHLIX WHCTPYMEH-
TOB MNPMBLIKAN 3aBbllWaTb AUCKAHTOBble CTPYHbl ANA MNpefoTBpaLieHus
MX nocnefytowein paccTpoinkm — 60MbLlIeR, HeXenn y CTPYH OCTalbHbIX
perncTpos.

Lpyroe, 6onee rny6okoe 06bCHEHME OCHOBbIBAETCS Ha NcUxo(usnono-
rMYecKUX OCOBEHHOCTAX BOCMPUATMSA MY3bIKM YeSI0BEKOM.

HacTpoiika My3blKanbHblX MHCTPYMEHTOB A0/DKHA YUMTbIBATb TOT (aKT,
4YTO Menofgumyeckme WHTepBanbl OTANYAKOTCA B MHTOHALMOHHOM OTHOLIE-
HUA OT OAHOMMEHHbIX FapMOHWYECKUX WHTEPBAasoB.

WccnegoBaHus MO3BOMWAM YCTaHOBUTL CleAyloliee: nocnefoBaTesb-
HOCTb MY3blKanbHbIX TOHOB (Menoguyeckas MOcnefoBaTeNlbHOCTb) TOSb-
KO TOorga BOCNPWHUMAETCA MPaBW/bHO MHTOHMPOBAHHOM, KOrA4a BbICOKME
TOHA HacTpOeHbl C HeBO/bLIMM 3aBblLLIEHNEM, & HU3KME TOHA C Heb6oSb-
WMM 3aHKeHneM. B aTom nposBnsetca ogHa M3 0CO6GEHHOCTEN Cnyxo-
BOr0 BOCNPUATUS MYy3blKa/ibHbIX 3BYKOB. CnyxoBoe Tpeb6oBaHWe pacLiu-
PEHHbIX WHTEpPBaNOB MpW MeNOAMYECKOM 3BYyYaHWW He CcOBMajaeT cC
Tpe6oBaHMEM K YMCTOTe 3BYYaHWS TFapMOHMYECKUX WHTepBanoB. Mcnon-
HEeHWe MenoauM U COMPOBOXAEHUS B OAHOM peructpe npy paclUMpeHHON
HacTpoiike gaeT (anbluMBOE 3BYy4YaHWe, M B aKKOpAax NpochylinBaroTcs
6vieHnsa. B uenom menoanyeckue MHTepBanbl TAFOTEIOT K pacllupeHuto, B
TO BpeMsi KaK rapMOHUYECKue MHTepBanbl Npu HeUKCUPOBAHHbLIX 3BYKO-
pafax My3blKanbHbIX WHCTPYMEHTOB CTPEMATCSH K YUCTbIM. B MHCTpyMeH-
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Tax C UKCUPOBAHHLIM 3BYKOPALOM NpeAnoyYTUTENbHEN CUYMTAETCA HOp-
ManbHas HacTpoika (6€3 MCKYCCTBEHHOrO paclUMpPeHWs WHTepBanoB),
KoTopas ob6ecrneumBaeT MWUHUMYM 6ueHuiA. XOTA 34ecb TakXe CyliecT-
BYIOT OTK/IOHEHUS OT 06LLero npaBuna, 06bACHAEMble BCEM TEM, YTO OTHO-
cUTCA K 3(h(hekTaM «KMBOCTU» U «6/ecka» B My3blKafbHOM WCMO-
HeHUn. HekoTopble He3HauYnTenbHble OTKAOHEHWA OT «CTaHA4apTHOro»
MCNONHeHUs Bcerga 6blav NpUCyLLM TBOPYECTBY MY3blKaHTOB, a Ans Cny-
waTeneid OHM SBNAOTCA HEO6XOAMMbIM (DAaKTOPOM HaCNaXAeHUs My3bl-
Koil. Bonee TOro, onpejefneHHas [0NA «lIEepOX0OBATOCTU» Heobxofmma
A4NA  BbIPA3NTENbHOCTU MY3blKanbHOro 3ByKa. [103TOMY, Kak MoOKasanu
HabntogeHnsa nabopaTopmm My3blKanbHOW aKycTUKM MOCKOBCKOW KoHcep-
Batopun /13/, HeKOTOpble My3blKaHTbl MHOr4a CO3HaTe/NbHO MpeanaratT
onpegeneHHble MU3MEHEHMS B HACTpOlike ANA CO34aHMA cneuuduyecknx
3 (eKTOB NpU WCMOMHEHUN OTAE/bHbIX NpousBefeHnii. CyTb MOAOGHbLIX
M3MEHEHUWIA HaCTPOKM (opTennaHo Yalie BCEro 3akiuyaeTcs B CO3Ha-
TEeNbHOM paclWUpeHnyn OKTaB L0 MOSABAEHWS B HUX HE3HAUYUTENbHOM
fonn 6ueHnit. N pelicTBUTeNbHO, KakK mokKasanu UcCCnefoBaHUs, BEPXHUNA
3BYK B CNnerka pacliMpeHHO OKTaBe, KOTOPbIA NpM TOYHOI HacTpoiike
mMackupoBancs 605ee CUIbHbIM HWXHUM 3BYKOM, npuobpeTaeT «CBOW
rofioc», CTaHOBUTCHA CYOBEKTUBHO HECKO/bKO fipye W rpomye. [N 0XWB-
NeHUs 3ByYaHMsA NPaKTUKYeTCA TakXXe He3HauyuTenbHas paccTpoiika yHu-
COHOB.

OfiHaKO pacliMpeHne OKTaB C Lienbto nonyyeHns 6onbluero «bnecka» —
He camas BaXHas nNpuYMHA PacTAHYTOW HacTpoiku. bonbwylo ponb
3/leCb UrpaeT BCe Xe HerapMOHWYHOCTb 06epTOHOB, TO eCTb 06bEKTMUB-
Hblli hakTOp.

Kak cOOTHOCMTCA 30HHas Npupoja 3BYKOBLICOTHOFO CAyxa, uccnego-
BaHHas B 40—50-e rofbl My3blKaHTOM W akycTukom H. A. Tap6y3o-
BbIM, C MNPaKTWKOW HACTPOWKU MY3bIKanbHbIX WHCTPYMEHTOB? Ha 3Tom
XoTenocb 6bl OCTAHOBWUTLCH MOAPOGHEe, MNOCKONbKY, Ha Haw B3rnag,
ObITYIOT COBEpLUEHHO HenpaBW/bHble MNpPeACTaBNEHWS O POAU 30H ANA
HacTpoiikn. Ckaxem cpasy, 4to 30Hy [apby3oBa, B npejenax KOTOPOMH,
KaK CuUMTaloT MY3blKaHTbl, 3BYKW W MHTEpPBanbl Npyu BCEX KONUYECTBEHHbIX
M3MEHEHNAX COXPaHAOT OAHO U TO Xe KayecTBO M HOCAT MO3ITOMY OfHO U
TO )€ HasBaHue (Hampumep, manas Tepuus, yucTas KBUHTA),— HENb3A
3a/10XUTb B HACTPOIWKY KNaBULIHOFO WHCTPYMeHTa. Befb 30Ha — 3To
OTK/IOHEHWE BbICOTbI 3BYKa OTAENbHOr0 UAM B UHTEpBane OT TOW BbICOTHI,
KoTopas [O/KHa OblTb, 4YTOObI MHTepBan He uMen 6onbliee yucno bue-
HWA, YeM Yy Hero AO/MKHO ObiTb NpW MpaBWAbHOW Ha CAyX HacTpoiike.
Ecnn cpenaTb, Hanpumep, KBWHTY LIMpPe, 4eM OHa [OJ/KHA ObiTb, TO
X0TSl B nNpejenax 30Hbl Fapby3oBa MenoAuyeckuii UHTepBan W 3Byyan 6bl
CHOCHO, HO MpW rapMOHUYeCKOM 3By4YaHWW Takas KBWHTa OyfeT cosep-
WeHHO (anbwmnBOil, U 6onee TOro, OAMH HEBEPHO HACTPOEHHbLIA AnA
0AHHOW KBWMHTbI 3BYK AacT (hanbluMBOe 3By4YaHWe APYrUM rapMoHuye-
CKMM WHTepBanam, B KOTOPble OH BXOAWUT HWXHWUM WAN BEPXHWUM TOHOM.
YacTo opmanbHOe nepeHeceHne NOHATUA 30Hbl HA HACTPOWMKY MY3blKaib-
HOro WHCTPYMeHTa NpMBOAUT K abcypay. Hanpumep, camblli npocToit
napameTp: TOYHOCTb HAaCTPOWKM YHUCOHA ToHA N1 =440 Ty. B cooTBeTCT-
BUM C 30HHbIM MNpefCTaBfeHneM faxke ANS abCONOTHOro clyxa 3BYK N8

93



NepBoOil OKTaBbl BOCMPUHMMAETCA W TOrfa, Korga My3blKaHT CAbIWNT
3BYK C yacToToi 439 Iy, 438 Iy... 435 'y 1 Korga 3ByK nAlumeeT 4acTo-
Ty 441, 442... 448 Tuy. [aBaiiTe TaK W MOCTYNUM: OAHY CTPYHY Nnal Ha-
cTpoum Ha 435 I'u, BTOpyto Ha 440 Iy, a TpeTbto Ha 448 I'y. Bce aTo 6ypget
B npefenax 30Hbl... HO TO, 4YTO Takas HacTpoiKa HEBO3MOXHa MW
HefonycTuMa A8 HOPManbHOrO KayecTBa HacTpPOWKu (opTennaHo, 06b-
ACHATb faXe He HYXHO. PasHuua 4acToT KpalHWX CTPYH, KakK HeTou-
HOCTb HacTpoiku, 6ypet paBHa 448—435=13 Iy, yto B 13:0,2=65 pas
npeBbIlIaeT AONYCTMMYIO MOFPewHOCTb HACTPONKN YHUCOHA.

YacTo 3abbIBatOT, YTO 30HbI [apby30Ba OTHOCATCA K XY[0XXECTBEHHOMY
MCMNONHEHUIO HAa MHCTPYMeHTax co cBO6OAHON MAM NONYyCcBOGOAHOW WMHTO-
Hauwuel, Korga cam MY3blKaHT MO0 >XefaHul B NPOLEcce WUrpbl MOXET
MeHATb WHTOHALWIO 3BYKOB, MPUYeM fefiaeT 3TO BCerfja C y4eToM Mesio-
ONYECKUX WM TrapMOHUYECKWX CBf3ell 3BYKOB. PekomeH[oBaTb 30HY, TO
eCTb CAULIKOM 60/bliMe OTKNOHEHWA HaCTPONKW B MUHCTPYMeHTax cC
(hPMKCMPOBAHHbIM 3BYKOPSAAOM, KOFAa My3blKaHT He B COCTOSHUM KaK-1n6o
MEHSTb BbICOTY 3BYKOB MO >enaHWi, npocTo abcypaHo.

JNlornyeckoe paccMoTpeHWe 3BYKOBBLICOTHbIX 30H ap6y3oBa npusepet
Hac K TOMY, YTO U WHCTPYMeHTbl CO CBOBGOAHOW WHTOHaLMeil He MoryT
HacTpamBaTbCA NO 30HaM. Tak, CTPYHbl CKPWUMNKW AO/MKHbI ObiTb Ha-
CTPOEHbI MO YUCTbIM KBUHTAaM, W KaXK[bli My3blKaHT Tak W fenaet. Ho B
COOTBETCTBUW C 30HON MOXHO ObIN0 Obl KaKyt-M60 OTKPLITYIO CTPYHY
CKPUMKN HacTPOUTb MPUMEPHO C OTK/IOHEHMEM Ha TPeTb MOSyTOHA BBEPX
WAn BHM3 (MO LWIMPWHE 30HbI). My3blKaHT HaBepHAKA TaKyl HacTpOWiKy
3abpakyeT, Tak Kak eMy HY>XHa He 30Ha cama no cebe, a BO3MOXHOCTb
CBO6OJHO WHTOHMpPOBATb B Mpejenax 3TON 30HbI.

MpoBefeHHble 06CYXAEHUA 30HHOW MPUPOAbI 3BYKOBLICOTHOFO CAyXa,
C TOYKM 3pPeHUs MPUMEHUMOCTU K HaCcTPOliKe MY3blKallbHbIX WHCTPYMEH-
TOB, HamnpaBfieHbl He MPOTWMB TEOPWW 30HHON MPUPOAbI 3BYKa KakK Tako-
BO, a MPOTMB HeO06AYMaHHOr0 ee MepeHeceHMs Ha HacTPOiiKy, C 4Yem
npuxoamTtcs wuHorga BeTpeyatbca. W korga H. A Tapbysos BBOAWUT
MOHATUE «30HHBIA CTPOM», TO 3TO CTPOA WCMOMHAEMOl My3blKW, HO He
MYy3bIKafbHOro MHCTpPyMeHTa. B BbiBofax B paboTe «30HHasa npupopa
3BYKOBbLICOTHOr0 cnyxa» H. A. Mapby3oB nuwet: «12-3ByKOBOW paBHO-
MepPHO-TEMMNEPUPOBAHHLIA CTPO/ NpeAcTaBNseT CO60M YacTHbIA cnyuai
12-30HHOro ctpos». Ha Haw B3rndg, NOHATME [BEHAALATUCTYMEHHOro
paBHOMEPHO-TEMMNEPUPOBAHHOIO CTPOA WMMEHHO eCcTb YacTHbIA chnydait,
WHAMBUAYaNbHBIA cayyalh HacTPOMKW WHCTPYMeHTa, 4N KOTOPOro HacT-
poiika MOXeT 6blTb TO/MIbKO CBOS, TO/bKO CO CBOMMWU MHAWBUAYaNbHbIMU
OTK/MIOHEHWUAMMW OT MAeanu3MpoBaHHbIX PAcYETHbIX YacTOT, U B HAcTpOiike
KaX0ro KOHKPETHOr0 WHCTPyMeHTa He MOryT O6biTb CAefnaHbl Takue
OTKNOHEHWA B npefenax Kakoi-nnmbo 30HbI, KOTOPble, MOXET ObliTb,
MUMETCA B APYTrUX WHCTPyMeHTax. MOHATME 30HbI B HAacTpoOiike MpOCTO
He paboTaeT. MOACHMM 3TO Ha MpuMepe 06LLeil BbICOTbI CTPOA. [onycTum,
yacTtoTa TOHa N5 1B peanbHON NpakTUKe MOXeT [0X0AUTb Ao 445—450 Iy,
JTO0 NPUMEPHO BEPXHAS TpaHMLA «30Hbl» paszbpoca 4acTOThbl JaHHOMO
ToHa. Takaf 4YacToTa BCTpedyaeTca Ha MPaKTUKe, HO 3HAYUT NN 3TO, 4TO
HacTPOMLW MK CBOGOAHO, Kak B3AymMaeTcs, MOXeT yCTaHaBAMBaTb BbICOTY
TOHa, gonyctum, 450 u? B HOpManbHbIX YCNOBUAX TaKyl BbICOTY TOHa
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nal cneunansHo He genatoT. Jliobble Apyrue 3BYKW WHCTPYMeHTa He
MOryT HacTpauBaTbCA B Mpejenax LWUPOKUX 30H, KOTOPble peanbHoO
MOTyT HabntoaTbCa y pasdHbiX MHCTPYMEHTOB. HacTpolika B TOM 1 3aKnto-
yaeTcs, 4TO yCTaHaBAMBalOTCA OMpefereHHble, MpUCYLiNe TONbKO AaH-
HOMY WHCTPYMEHTY COOTHOLWIEHWS 4acToT KonebaHwii CTPYH, A3bIYKOB W
T. L.

3BYKOBbICOTHbIE 30HblI €CTb Uy HacTpoiiwuka. Bo-nepsbix, TeMnepupo-
BaHHble WHTEpBanbl LO/MKHbI MMETb OMpefeneHHble OTKMOHEHUS OT 4uc-
TblX, U HACTPOMLMK CTapaeTcs UX NPaBUMbHO YCTaHOBUTb. B0-BTOPbIX,
HacTPOMIMK He MOXeT MAeanbHO HAacTPOWTb M3-3a OFPaHUYEHUIA Tou-
HOCTU CflyXxa, ero paspellakLieid CnoCOBHOCTW; B-TPeTbUX, MOFYT ObiTb
OTK/MIOHEHWA B HAaCTpolike, 06yCNnOBNeHHble TpeboBaHUAMM XY[0XecT-
BEHHOrO BKyCa My3blkaHTa. Hanpumep, Ans MHOrMX MY3bIKAHTOB MNpef-
NoYTUTENbHOW OKa3blBaeTCs OKTaBa Cherka pacliMpeHHas, O0COGeHHO
B [OUCKAHTOBOM peructpe. B uUenom MOXHO 6bi10 6bl TOBOPUTHL W
0 3BYKOBbLICOTHOI 30He c/iyxa HacTpoiwumka. OfHako ecnu 30Hbl [ap-
6y3oBa B 6Onblieii CTemeHW pe3ynbTaT XyAOXKeCTBEHHbIX, 3CTeTuye-
CKUX TpebOBaHMI K WCMOMHEHUIO «KMWBOW» MYy3blKM M B MeHbLUel cTe-
MeHW CBfi3aHbl C MOrPELWHOCTSAMU B MpPoOLEcCe WHTOHWPOBAHUA CaMoro
ncnonHmTena (XoTs 3TO TakXe MMeeT MeCTO0), TO 30Hbl HacTpoliwmnka —
3TO NPOCTO 30HbI CAYyYalHbIX OTK/JOHEHWI OT NpPaBUNbLHOW HACTPOIKM,
3aBUCALIME OT KBanMMKaLMM HACTPOMLMKA, TEXHUKU HACTPOMKM W
AVWb B MeHblUed CTenmeHn pesynbTaT XyZ[0XeCTBeHHbIX TpeboBaHWiA.
W Korpa roBopsiT, 4TO HaCTpOWiKa — MCKYCCTBO, 3TO MPaBW/bHO; B KOHEY-
HOM CYeTe OHO HanpaBfieHO Ha HACTPOWKY WHTepBanOB Tak, KakK 3TO
Hanbonee npuemnemo fAna cnyxa. [nNs My3blKalbHOTO >Xe yXa, Mbl
3HaemM (M wnccnefoBaHWA 3TO A0Ka3blBAlOT), UYTO MpPaBU/IbHLIM, Hampu-
Mep, YHUCOH CTPYH 6yfAeT TONbKO B TOM CAyyae, KOrja B HeM OTCYTCTBYIOT
6meHna vawe, Yem ofHO OveHue 3a 4—5 c. TOYHEe YHWCOH HAacTpoUTb
MOXHO, M MY3blKaHT Bpff M Takoil 3abpakyeT, XOTA He MHOrMe MoOryT
CKasaTb, 4YTO WM 6ONblle HPaBUTCS Cnerka pacCTPOEHHbIA YHWUCOH. Ho
HWKTO M3 HUX He Ha30BeT MPaBWNbHbIM YHWCOH C OAHUM O6UeHMeM B
CeKyHAy. 3TO 0JHO3HAYHO.

Mbl He XOTUM 34eCb MOKa BAaBaTbCA B TOHKOCTM HAacCTPOWKM YHWCOHOB
KpaiHUX AWCKAHTOBbIX CTPYH — TaM 3By4YaHMe CTPYH MNpojo/kaetcs
BCEr0 HECKONbKO AeCATbIX foNell CeKyHAbl, 1 MO 3TOW MpuyMHe, a TakKxe
Nno HEKOTOpbIM ApyrMm (B TOM 4MC/ie U CBA3AHHbLIM C HeAoCTaTKaMmu
KOHCTPYKLUUN (POPTENMAHO B BEPXHEM PErucTpe U ¢ MOHWXKEHWEM YyBCT-
BMTE/IbHOCTM Ye/I0BEYECKOr0 yXa Ha BbICOKMX 4acToTax) paccTpoiika
CTPYH B YHUCOHAX 3[jeCb 3HaYMTeNbHO 6onee rpy6as. Ho v 3gech cyuiecT-
BYIOT Mpefesbl, 32 KOTOpble OTK/IOHEHUS He MOTYT BbIXOAWUTb, €cn Tpe6o-
BaTb MPaBWbHOCTU HACTPOMKM.

Mopo6Hble coobpaxeHWs MOryT ObiTb BbiCKa3aHbl MPUMEHUTENLHO K
TOYHOCTWU HACTPONKW [PYrUX WHTEpPBaNOB.

O6wwii BbIBOA Haw TaKOB: TO, YTO MO3BONUTENbHO B 3BYKOBbLICOTHOM
WHTOHWPOBAHWWN WCMOMHUTENIO, TO HeJOMYCTUMO ANA HacTpoiwwuka, B
NMPOTMBHOM C/ly4Yae HM O KaKOW Xy[O0XeCTBEHHOW WHTOHaLUU He MOXeT
ObITb peun.

Cam H. A. Tapby30B roBopuMT TO/bKO O CMOCOOGHOCTM MY3blKaHTa
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3aNOMUHaTb, y3HaBaTb W BOCMPOU3BOAUTL 3BYKU, U HUTAE B CBOUX TPyfAax
He rOBOPUT O HACTPOWKE WHCTPYMEHTOB C OTK/JOHEHUAMW, pPaBHbIMM
LUMPUHE 3BYKOBbICOTHbIX 30H. Cama 30Ha — 3TO OTK/IOHEeHWEe 0T KaKoro-To
HOMWHaNa BBEPX-BHW3, MAKOC-MUHYC. HO cTpyHa wan A3bl4oK, unn Tpybka
[0YX0BOTr0 MHCTPYMEHTa He MOryT ObiTb Cpa3y HaCTPOEHbl W Ha MOC U Ha
MUHYC. [103TOMY MOMbITKN MPUMEHUTbL TEOPUIO 30HHOIW MPUPOAbLI 3BYKO-
BbICOTHOIO CNyXa K HacTpOlKe My3blKanbHbIX WHCTPYMEHTOB, AN KOTO-
pbIX OHa W He npeAHasHauyanacb, ABAAIOTCA, Ha Haw B3rNA4, Heco-
CTOATE/IbHbIMU.

lO. H. Pare B KommeHTapumn K pabote H. A. Map6y3oBa «BHYTpWU3OH-
HbIA MHTOHAUMOHHBIA CAyX U MEeTOAbl ero pa3BuTusa» [17] hakTuyeckm
NpPsAMO TFOBOPWUT O HEMPMMEHUMOCTM 30HHON TeopuM K HacTpolike Qop-
TENNaHo: «...,TOYHOCTb WHTOHALMOHHOIO Cayxa Yy MpodecCroHanbHbIX
HacTpolWNKOBA.. He WMeeT NpPAMOro OTHOLIEHUS K Teopuu 30HHOW
Npupofbl 3BYKOBLICOTHOMO c/yxa...» KaBblYKamy BHYTPW LUTaTbl OTMeYe-
HO Ha3BaHue pasfgena, faHHoro H. A. Mapby30BbiM B MPUIOXKEHUN K
LecToll rnaBe BbllleyKa3aHHOW pa6oTbl. W fanee KoMMeHTaTop yb6eawu-
TeNbHO MOKa3biBaeT CYLWHOCTb BOMPOCAa O B3aWMOOTHOLUEHWAX 30HHOMN
TEOPUM W NPaKTUKU HACTPOMKU: «.. cnefyeT OTMETUTb MOCTOSHHO BCTpe-
yalouieecs npoTMBOpeynme Mexay Hawum o0600LUeHHbIM MOHATUEM O
paBHOMEpPHO-TEMNEPUPOBAHHOM CTPOE, OCHOBAHHbLIM Ha PasNYHbIX NpU-
Mepax peann3alumn ero B KaXXAOM KOHKPETHOM Cay4yae HacTPOMKW UHCTPY-
MEHTOB Tuna ¢opTennaHo (CTaTWUYHbIA, B MPUHLMNE TOYEYHbI XapakTep
HaCTpPONKN KaX[Oro WHCTPYMeHTa W BMecTe C TeM — MOCTOSHHOe, Heun3s-
6eXXHOoe «BapbMpOBaHWE» 3TOr0 CTPOA B PasHbIX WHCTPYMeHTax), U
XUBbIMU, AWHAMWUYHBIMW  CIIYXOBbIMW  MpeAcTaBieHUAMU-Npeac/bla-
HUAMKU, HaMoNHEHHbIMU TUOKUMW NajoBbIMU, PUTMUYECKUMWU W UHBLIMU
NOAO6GHbIMW CBA3AMU MeXAY 3BYKamum B MY3blKalbHOM MNPOU3BELEHUN»
117, 242].

Mo cywectsy, KO. H. Pare rosoput 34ecb O HEMPUMEHVMMOCTM 3BYKO-
BbICOTHBIX 30H K HaCTPOKe KaXK40ro KOHKPETHOro, AaHHOr0 WHCTPYMeH-
Ta, VMEILEro «B MNPUHUMMNE TOYEYHbIA XapakTep HaCTPOMKM», a 30Ha
NnosiBNAETCA TOMbKO MPW PacCMOTPEHUM OTKIOHEHWA Y pasHbIX UHCTPY-
MEHTOB, Yy pa3HbiX HacTPOWMLIMKOB UMW Yy OfHOTO UHCTPYMEHTA, HO B pas3-
HbIX BPEMEHHbIX peann3aunax HacTpoWKu. B Takoli TpakTOBKEe MOHATME
3BYKOBbICOTHOW 30HbI MPUMEHNMO TONbKO Kak 0606LleHHOe punocodckoe
NnoHATHe, abcTpakums.

KoHeuyHO, KauyecTBO HACTpPOMKM 3aBUCMT OT KBanudukayuum HacTpoOii-
WMKa, NPUMEHAEMbIX TeXHWYECKUX MpPUemMoB, YMeHWS MpeojoneBaTb
BCTpevatowmeca 3atpyaHeHuns. Tak, KpallHue 6acoBble CTPYHbI U KpaiiHue
OWCKAHTOBbIE CTPYHbl (T. €. camble TONCTble U CaMble TOHKWE) HacTpau-
BaTb TPYAHO NO MHOMMM MpPUWYMHAM: K KpasM 3BYKOBOrO AmanasoHa
CHMXXaeTca YYBCTBUTENIbHOCTb YENOBEYECKOro yXa K KofebaHuam Takmx
4acToT, B 6acOBbIX CTPyHax cnabbl OCHOBHble FapMOHUKWM W B TO e Bpe-
MSi  CAbIWHbI pas3Hble 6MeHMs Mexay COBMajallWuMM rapMOHUKamm
HacTpauMBaeMblX WHTepBa/siOB; B [UCKAHTE 3By4YaHWe CTPYH KOPOTKOe,
6MeHNA B YHMCOHAX M OKTaBax C/bllWHbl HAMHOIO XYXe, YeM OHU C/blLIHbI
B CpefjHeM perucTpe, 4acTtoTa CTPYHbl Pe3KO 3aBUCUT OT Maneiwunx
nepeMeLleHnin Bup6ens, HaMHOr0 U3MEHAACb MpU CaMblX He3HauyuTeNb-
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HbIX YCUNMAX Ha HACTPOEYHOM K/KUe; KaK MpaBuio, 4aCTb CTPYH cama
no cebe umeeT 6MEHUA U UX NerKo cnyTaTb C BMEHUAMMW, BO3HMKAOLWUMU
npyv COBMECTHOM 3BYyYaHWW CTPYH YHUCOHA WM OKTaBbl.

Mo OTHOLEHUIO K 6ACOBOMY PErncTpy 3aKOHOMEpPHO MOCTaBUTb BOMPOC:
Kakue >e OueHus cnylaeT HaCTPOMWMK, Hanpumep, NpW HacTpoiike
OKTaBbl? [l0 cMX Nop roBOpPUIOCh, YTO B 3TOM WHTEpBane CpaBHUBalTCA
BTOpas rapMOHMKa HUXHEro 3ByKa W MepBasg rapMoOHUKa BEPXHEro
3ByKa. Ho B 6acoBbix 3ByKax (OpTennaHo, Hanpumep, nepsBble rapmo-
HWKM MOYTW MONMHOCTLIO OTCYTCTBYKT WAM 3arnywarTcs 6onee Cub-
HbIMW BBICOKMMW TapMOHWKamMu. 3Ha4yuT, HACTPOWLMK NO HeobXxoAm-
MOCTU [O/KEH BCMYyLIMBATbCS B BGMeHns, ob6pasylolmnecs Mexgy yeTsep-
TOli rapMOHMKOIN HWXHEro 3ByKa W BTOPO/ FapMOHWKO BEpXHero 3Byka
OKTaBbl. TakK KaK 4MCN0 CAbIWUMbIX FapMOHUK 6acoBbIX CTPYH AOXOAWUT
[0 COpOKa, BO3MOXHbI GUEHMS U MeXAy ApYyrMMu coBhnajawlumy no
yacTtoTe MapamMmy TFapMOHMWK, Hanpumep Mexay 6-i u 3-ii; 8- un 4-if;
10-4 n 5-1 rapMOHMKAMU HUXXHEro U BEPXHero 3BYKOB COOTBETCTBEHHO.
A TaK KakK HerapMOHWYHOCTb 00epTOHOB creAyeT HeNMHenHoW 3aBUCK-
MOCTU OT MOPAAKOBbIX HOMEpPOB 3TWX 06epTOHOB, TO OAHOBPEMEHHO
NCKMYNTb GUEeHMS MeXAy BCeMW napaMu rapMOHWK HEBO3MOXHO. [o-
nNyCcTUM, UCKNKOUUM OueHns mexpay 6-i n 3-ii rapmMoHMKamMu, Ho 6ueHus
mexay 8- n 4-ih m  10- — 5-ii rapMOHMKamMu OCTaHyTcsi. Takum
06pa3oM, BO3HMKAET HeonpeAeneHHOCTb BbiGOpa Mapbl rapMOHUK, 6GUEHUS
B KOTOpbIX TpebyeTca ycTpaHMTb. Ecnu fobmBaThCs yCTpaHeHUs B OKTaBe
6acoBoro peructpa Hanbonee CuAbHbIX GWEHWA, TO Torga napbl rapmo-
HUK C HYNEBbIMU GUEHMAMU KaXAblii pa3 MOryT 6bITb pasHbIMU, NOCKO/bKY
B 3aBWCMMOCTW OT KOHCTPYKLUWUW WHCTPYMEHTAa W TEXHOMOTMU ero U3roToB-
NeHNs HOMepa FapMOHMK C MaKCUMalbHbIMW amnanuTyAaMu pPasfnyHbl:
3TO, OYEBMAHO, CKa3blBAETCA Ha CTEMeHW pacliMpeHWs OKTaBbl Mpu
HacTpoiike. Mo MHeHuto I. ®dykca un K. ®deHHepa [18], HacTpoiwwmk
npocTo obecneynBaeT CyMMapHblii MUHUMYM GUEHWIA B 3By4aHUU OKTaBbl,
U MOXET OKa3aTbCH, YTO HW [NS OAHOW Napbl He [OCTUraeTcsa HyneBoe
GueHMe, MOCKONbKY B 3TOM CAyyae MOTYT 6blTb CU/IBHO 3aMeTHbIMU
GueHus B Apyrux napax. o HaweMmy MHEHW, B 6OMbLUMHCTBE OKTaB Mo
3BYKOBOMY [Mana3oHy, HauyuMHasa OT 60/bLOA OKTaBbl BBEPX, aMMAUTYAb
NepBbIX TFapMOHWK CYLLeCTBEHHO Gofblle aMmnauTys 60nee BbICOKUX
rapmMoHuK. A 3TO 3Ha4yuT, 4YTO Haubonee CUMbHble GUEHUA B YKa3aHHOM
Anana3oHe WMeeT BCe >Ke rMepBas napa COBMafjalolWUX TFapMOHUK —
BTOpas HVDKHEro TOHa W MepBas BepxHero. Ho AnA caMoil HWXHel OKTaBbl
TOUKa 3peHuns 3apy6exHbiX uccneaoBateneil npeacTaBnseTcs cnpasegiu-
Boii. MMpaBfa, ecTb 0A4HO cooGpaXKeHue, MO3BONAKLLEe Npejnonarath,
4yTo faxke npu cnabocTyW MepBbIX FapMOHMK 6acoBbIX CTPYH HacTpolika
MaeT € UX «HecnblIWWMbIM» yyacTuem. W3 wuccnefoBaHuii cnyxoBoro
BOCMPUATUA MY3blKanbHbIX 3BYKOB WM3BECTHO, YTO €CM B 3BYKe, 60raTom
rapMoHUKaMmn, UCKYCCTBEHHO «yfanuTb» MepBYH FapMOHWKY (OCHOBHOI
TOH), TO Cy6BEKTMBHO BbICOTA 3TOF0 3BYKa He M3MEHUTCSH— OCHOB-
HOW TOH «BOCCTAHOBUTCA» KaK Pa3HOCTHbIA TOH B M060OW mape nocnepo-
BaTe/NbHbIX rapMoHuk [5]. Takum o6pas3om, yxo BCe Xe BOCMPUHUMAeET
OCHOBHYI0 TapMOHUKY W, 3HaUMT, HAaCTPOMLLMK MOXET ChblwaTb 6UeHNs B
camoil HWXHell nape coBnafjatolnx rapMOHWK 3BYKOB OKTaBbl.
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Tenepb KOCHEMCA BAMAHUSA MeToAa HacTPOMKW W KOHTPOAA Ha pacLiu-
peHve WHTepBanoB. [pexje BCero OCTaHOBMMCHA Ha Bblbope o6nacTu
TemnepuposaHusa. Ha cxeme 15 BMAHO, 4YTO Hambonbliee NpUBANXEHUNE
K HyneBOW NMHWM HabnogaeTcs B 06nacTu okTasbl 18 — nal Ecav Mbl
Hayanum 6Obl Temnepayuto ¢ yvyacTka, Hanpumep, pa — pa\ To Hanbonb-
Lee NPMOAMKEHNE K HYNeBOW IMHUN TOYHON HACTPOWKM Mbl MOAYYUAN 6bl
Ha 60nblIyI0 Tepumnio HKe. B 3aBucumocTmn oT Bbibopa o6nactu Temnepu-
poBaHuA B OfIHOM M TOM >X€ UHCTPYMEHTEe Kpas gmana3oHa 6yayT HacTpoe-
Hbl C Pa3/IMYHOW CTEMEeHbID OTKAOHEHUA OT HyneBOW NMHUKU. YYeT 3TOro
06CTOATENBCTBA MOXET 0Ka3aTbCs LenecoobpasHbiM MpM  HacTpolike
KNaBULIHOFO WHCTPYMEHTa, chneynanbHO NOArOTaBAMBAEMOro NS KOH-
LLepTHOr0 MCMOMHEHNA KakKMX-Nnbo cBOE06PasHbIX MYy3blKasbHbIX MPOMU3-
BEAEHWIA.

HekoTopble HacTPOMWMKN MNPaKTUKYIOT HAcTPOMKY BCEro AuanasoHa
1 0COGEHHO TemnepaLuio TeEPLUUAMU U CEKCTaMmn, a He O6blYHbIMU KBUHTA-
MW, KBapTamy C NpUB/IEYEHMEM TakXe TEpuWiA ¥ LPYTrMX WHTEpPBanos.
Bo3paxeHue 3fecb CBOAUTCA K TOMY, 4TO, BO-MepPBbIX, B TEPLUAX W
cekcTax 6meHus patoT 6onee BbICOKME, a CNejoBaTe/lbHO, W 6onee cnabble
no amnauTyje rapMOHUKW, WX O6GUEHUS CAblWHbI OTHOCUTE/NIbHO XYXKE.
Ho rnaBHoe B Apyrom. bonee BbICOKME FapMOHUKW UMEKT U 601bLUYIO
BE/IMYMNHY HErapMOHMYHOCTWN 06epPTOHOB, OHU GOMbLUE OTKIOHAKTCA, NPU-
yem 6e3 0co6Oi perynsipHocTU, TO eCcTb CAyYaliHbiM 06pa3oM, M eCcin Bbl-
paBHMBaTb OMEHWS B TAKUX MHTepBanax, NpPOrpeccuBHO WX YBENUYMBaAS C
NOBbIEHNEM MOMOXEHUA WHTEPBanoB, TO Mbl MOXEM MOAYUYUTb He-
perynspHoe yBenny.eHne GUEHMIA B NOCNeA0BaTeNbHOCTAX KBUHT W KBapT,
6VieHNsA B KOTOPbLIX ropa3fo nyylle cnbllwHbl. CrefoBaTefibHO, HacTpanBsas
TOMIbLKO Tepumamum u cekctamu, o6sa3aTenbHo 6yAeM nojyyaTb XOPOLUO
3aMeTHble Ha C/lyX HeperynspHocTM B MOCNEA0BATENbHOCTAX KBUHT W
KBapT. LienecoobpasHee 0CTaBNATb HEPEryNSPHOCTA B TEPLMAX U CEKCTax
(eCTECTBEHHO, CTPEMSACH CBECTU UX K MUHUMYMY), OTAaBas MNpeanoytTeHue
COXPaHEHUIO PerynspHOCTU W3MeHeHUs OUeHuii B NoCnefoBaTeNbHOCTAX
KBUHT W KBaprT.

CTeneHb pacliMpeHWs WHTEPBaNOB MpPU HAacTPOWKe 3aBUCUT OT MeToda
MX KOHTpons. TMpeAnonoXum, 4YTo B KayeCTBE KOHTPONbHOFO TecTa WUC-
nonb3yetcs fBOWHas okTaBa. HacTpoOMWMK AOMKEH yCTpaHWTb 6GueHus
MEXAY YeTBEPTOM TFapMOHWKOM HMKHEro 3ByKa W MNEepBO rapMOHWKOW
BEPXHEro 3syka. Ho uyetsepTad rapmMoHMKa HUXHEro 3ByKa WMeeT 60/b-
LY HErapmMOHMYHOCTb, YeM BTOpas rapMOHMKAa 3BYKa, JieXaliero Ha
OKTaBy BBepx. JTO cfrefyeT M3 TOro, 4TO HErapMOHWMYHOCTb MNponop-
LUMOHanbHa KBajgpaTy HOMepa rapMOHMKW. [103TOMy MpU HacTpoiike
[BOHON OKTaBON BepXHMI 3BYK 3aBblllaeTcAd B 0O0MblUEl CTEMEHMU,
HeXxenu B TOM Cflyyae, KOrfa TOT Xe 3BYK HacTpauBaeTCs M0 3By4YaHUIo
OfHO OKTaBbl.

YacTtoTa 3ByKa KNaBULIHOrO, fa npakTuyecku u N060ro [pyroro
MYy3blKanbHOTO0 WHCTPYMeHTa 3aBUCWUT B HE3HAaUYUTeNbHON CTeneHuW OT
aMnAnTyabl KonebaHwii MCTOYHMKa 3ByKa. Kak npaewmno, uyactota npu
60MbWNX aMNAUTYyax Konebnwoweics CTPyHbl 60MblUe YACTOThbl MasbliX
Kone6aHuin cTpyHbl. [M03TOMY HacTpoiika C MCMOMb30BaHWEM CW/bHBIX
yAapoB MONOTKa NO CTPyHe W C KOHTpOJeM OWeHWli UMEHHO B NepBO-
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HayanbHbIi MOMEHT BPEMEHU CpPa3y e nocfie ygapa 06beKTUBHO BedeT K
60NblUeMy paclIMpPEeHUd WHTepBanoB, K O60NblueMy WU3rnby Kpueoi
HacTPOWKM K KpasiM guanas3oHa, YeM HacTpolika TOro e CaMoro MHCTpy-
MeHTa cnabbiMu ypgapamu. [OTOBbIX NpaBui Npu BbIGOPe CUMbI 3BYKO-
M3BNEYEHNS MPU HACTPONKe faTb Henb3f. MOXHO NUlWb PeKOMeHAoBaTb
NpuAepXUBaTbCH MPU HACTPOIKe OJHOr0' MHCTPYMEHTa NM6O CUAbHBIX
yAapoB Mo kKnaBuwam, nu6o cnabbiXx, HO HA B KOEM cflyyae He AenaTb
HEHY)XHOTF0, HEnocnefoBaTeNIbHOrO0 M3MEHeHWs CUnbl yAapa.

Mpu 60nblWOKA HErapMOHWMYHOCTU CTPYH TPYAHO 06ecneynTb TOYHOCTb
HACTPOWKN ABOMHBIX U TPOWHbLIX OKTaB, €CIM HACTPOiiKa BefeTcA ofuHap-
HbIMW OKTaBamu. Hao6opoT, ycTpaHAs 6uWeHMs B [BONHbIX OKTaBax,
PUCKYEM yCnbiWaTh 6UeHNs B OAUHAPHbLIX OKTaBax. CyLeCTBYHOT UHCTPY-
MEHTbI, B KOTOPbIX MPOCTO HEBO3MOXHO O4HOBPEMEHHO MOMYYUTb YUCTblE
OKTaBbl, YMCTble ABOWHbLIE W TPOMHblEe OKTaBbl. HacTpoMwwmKy ocTaeTcs
KaKO-TO cpefHWiA NyTb, YTO6bI He NOAYUYUTb CAWULIKOM 60NbLLIOKA (anblun
B TeX WM Apyrux wuHtepsanax. Ans nofo6HbIX WHCTPYMEHTOB Yyfo6GHee
McnonbL30BaTh B HacTpoiike cnabble yAapbl, YTO6bl W3NWLIHE «He pacTa-
HyTb» 1 6e3 TOro CAWWKOM [ethOpMUPOBAHHbIA CTPOA.

Mpuctynas K HacTPOilKe HE3HAKOMOro WHCTPYMEHTa, HacTpouLiuk
He 3HaeT CTeMeHU HerapmMoHWYHOCTM O06EepTOHOB B ero 3Bykax. B 710
e BpPeMS HerapMOHWYHOCTb AO/KHA YUYMTbIBATLCA NpU Bbl6GOpe MeTOLOB
HacTpoliKW, AN 3TOr0 ee Hajo MpeABapUTENbHO KakK-TO OLEHWUTH.

Boobuie cTeneHb HErapMOHWYHOCTWU 3aBUCUT OT rabapuTOB MUHCTPY-
MeHTa, ero MeH3ypbl, W 3TO YXe MOXeT faTb ONpefeneHHble CBeAeHW:
no paccmatpvBaeMomy Bompocy. Ho ecTb 1 60nee npsmbie MeToAbl. Tak,
ec/I HacTpouTb TOHbl N8\ na , 93 1 Na4 uHTepBanamMn B OAHY OKTaBy
N 3aTeM npocnywaTtb 6UeHUs B ABOMHbLIX W TPOWHbLIX OKTaBax Nna]—
na3, na2— nad, nal— na4, To yem uvawe 6yAyT Npu MPOYUX PaBHbIX
yCnoBuAX GMEHUs B 3TUX OKTaBax, TeM 6OMbLUYH PacTAHYTOCTb HACTPOIA-
K/ VMMeeT JaHHbIA WHCTPYMEHT.

[o cux nop Mbl paccmaTpuBany pacliMpeHWe OKTaB B KAaBULLHbIX
MHCTpyMeHTax. CyliecTByeT AM NogobHoe fBNEHWEe B APYrux rpynnax
My3blKanbHbIX WHCTPYMeHTOB? COrnacHo W3BECTHbIM WCCNe[0BaHNAM
A3bIYKOBbIX W CMbIYKOBbIX WHCTPYMeHTOB /15/, XOpOWO HAaCTPOeHHbIe
aKKOpPAEeOHbl, (hUCrapMoHUM W A3bIYKOBbIE OpPraHbl MMEHT 4acTOThl HOT,
npubanxarLlmMecs K pacyeTHOW LiKane Temnepauun BepkmaiicTepa; ux
KpMBbIE HAaCTPOeK, Tuna Kpueoi Peiincbeka ans oprennaHo, 6onee wam
MeHee napanfiefbHbl FOPU3OHTANbHOW OCKM, a 3TO O3Ha4yaeT Manyk cTe-
MeHb BANAHWNSA HErapMOHUYHOCTU 06EePTOHOB A3bIYKOB. BO3MOXHO, OHa He
HacTONbKO BEe/MKa MO CPaBHEHWIO C HEFAPMOHUYHOCTLIO CTPYH M NpakTu-
4ecku He NMposiBNAeTCS B HacTpoiike. VCKycCTBEHHOe paclUMpeHue WHTep-
Ba/0B, KakK MOKa3anu 3KCMEepWMEHTbl, NPUBOAWUT K 3aMeTHON (anblin B
akKkopfax W noaTomy HelienecoobpasHo. Takum o6pa3om, TouHas Ha-
CTpoOiiKa Ha CNyX C UCKOYeHWeM 6MeHWii B OKTaBax MPMBOAMT K nporpec-
CUBHOMY 3aBbILLEHWIO B BepXax W 3aHWXEHWI B HM3aX B KNABULIHOM
WHCTPYMEHTE U K NapaniiefibHOW ropm3oHTaNbHON OCM KPUBOM HACTPOIKK
B A3bIYKOBOM WHCTPYMEHTE.

B CMbIYKOBbLIX WHCTPYMEHTax HeT CTPOroro W MOAHOCTbI (UKCUPO-
BaHHOrO CTPOS W3-3a OTCYTCTBMA pa3buBku rpuda nafgoBbIMU MAACTUH-

>
4 99



Kamu. 3fecb HacTpoiika onpeaensieTcsi YACTbIMU KBapTamMu W KBUHTaMW,
Mo KOTOPbIM HacTpauBarTCA CTPYHbl. OcTanbHble NHTEpPBaNbl 34eCh 3aBU-
CAT OT WCNONMHUTENs,, TO ecTb CTPOMA HOCUT «NnaBalLWMii» XapakTep.
Mpu CONBHOM WCMNOSHEHUW CcKpunay 06bIYHO GepeT YMCTble WMHTepBanbl
no BCEMY 3BYKOBOMY AMana3oHy, MOCKO/bKY B My3blKalbHOM OTHOLUe-
HUW 4YMCTble KBWUHTbI, KBApTbl U Tepuuu MpesnoyvTUTENbHEE TEMNepupo-
BaHHbIX UM WX MY3bIKaHTY MNPOCTO ferdye WcnosHuTb. lMMpaBga, 4YucToTa
WHTEpPBaNoB OLEHMBAETCA MO OTCYTCTBUIO B HUX GUeHWii, No3Tomy u3-3a
npucyleil cTpyHamMm HerapmMoHUYHOCTM 06EpTOHOB YacTOTbl 06epTOHOB
MepBbIX FAPMOHMK B YMCTbIX MHTEpBanax Ha CKPUMKe He MMEKT TOYHO
KpaTHbIX COOTHOLIEHWA. B Lenom npu urpe cono UCNONb30BaHME YUCTbIX
WHTEPBaNOB MPUBOAUT K PAaCLUMPEHUIO CTPOS.

3aBbllleHNEe CTPOA B CMbIYKOBbIX WHCTPYMEHTax — NpUGAN3UTENbHO
3 UeHTa Ha KaxAyl okTaBy. [0 BefMYMHE OHO NOYTU TakKoe e, Kak K
B KOHLEPTHbIX pOANAX, HO CrefyeT MOMHMWTb, UYTO 3aBblLIEHWE B CMbIYKO-
BbIX MHCTPYMEHTaX MOy4YaeTcsl Ha YWUCTbIX KBMHTAX, a B pPOANAX — Ha
TEMMNepMpoBaHHbIX (C GMeHMAMU) KBUHTaX. Mbl HasBanu CTPOW CKPUMNKM
«MNnaBawlMM» MNoTOMYy, 4YTO MpPUM aHcambneBOM WCMOMHEHWM B nape C
WHCTPYMEHTOM, MMEIOLWMM (DUKCUPOBAHHBIA 3BYKOPSA, CKpunay ctapaeT-
CS Wrpatb B COOTBETCTBMM CO CTPOEM 3TOFO WHCTpPyMeHTa (Hanpumep,
posns). B nNpoTMBHOM c/ayyae cKpunay pUCKYeT YChbllaTb HEJOoMyCTuM-
Mble [UCCOHAHChI.

B 3akfioyeHne pasgena pacCMOTPUM TOYHOCTb HAaCTPOWKWM WMHCTPYMEH-
TOB. TOYHOCTb HAaCTPONKM — 3TO CTeNeHb B3aMMHOr0 COOTBETCTBUA Yac-
TOT COBNajamlnx rapMOHWK B MHTepBanax My3blkanbHOro crtpos. Kpu-
TepUM M MoKasaTenu TOYHOCTU PasfinyHbl A8 4YUCTOTO M PaBHOMEPHO-
TEMMepMpPOBaHHOIO CTPOEB.

TOYHOCTb HAaCTPONKM MY3bIKabHOFO MHCTPYMEHTA MOXET ObITb Xapak-
Tepu3oBaHa 06paTHOl el BENMYMHON — NOrPeLHOCTb HACTPOMKK, KO-
Topas, B CBOK o0uepefb, MOXeT ObiTb OMpeAeneHa 4Yepes ciefyoliue
YyeTblpe OCHOBHbIX MapameTpa:

1) oTknoHeHue 06uleli BbICOTbI CTPOA OT CTAHAAPTHON BbICOThI, ONpege-
nsaemoin ToHom nalc yactoton 440 Tu;

2) OTK/IOHEHME 4acTOT TOHOB CpefjHeli OKTaBbl TEHOPOBOrO perucrpa oOT
pacyeTHbIX 3HayeHuit (no Tabnuuam paBHOMEPHO-TEMMEPMPOBAHHOIO K
YNCTOro CTPOeB). DTOT MapaMeTp MOXHO COMNOCTaBUTb C PaBHOLLEHHbIM
APYTUM napaMeTpoM — BENYMHOW OTK/OHEHWIA pacyeTHOM 4acToTbl Gue-
HWiA B KBUHTaX W KBapTax (B 4aCTHOCTWU, B YUCTOM CTpoe 4YacToTa GueHwuit
B KBMHTax W KBapTax 6yaeT 61M3KOI K HYNH0);

3) OTK/IOHeHWEe B HACTPOWKe YHUCOHOB;

4) OTKNOHEHWe B HACTPOIKe OKTaB.

[aHHble napameTpbl MOFYT MCNO/Mb30BaTbCA KakK AN XapaKTepucTuku
NOrpeLHOCTU HACTPOKM B paBHOMEPHO-TEMMEPUPOBAHHOM, TaK U B YuC-
TOM cTposixX. Mog4YepKHEM TaKXXe, YTO NepBblii NapameTp OTHOCUTCS TO/b-
KO K 0QHOMY TOHY, BTOpPO — K TOHaM OfHOW cpejHeli OKTaBbl TEHOPO-
BOro peructpa (06bl4HO 3TO N8 — nal unn ta — da} ANA CTPYHHbIX
KNaBULIHbIX UHCTPYMEHTOB, MU} — MU2 ANS A3bIYKOBLIX WHCTPYMEHTOB),
TPeTUA 1 YeTBepPTLIA NapameTpbl OTHOCATCA KO BCEMY AMana3oHy MHCTPY-
MeHTa. JIIOAU, AMNEeTaHTCKU MOAXOAsWMe K npo6neMe TOYHOCTM CTpos
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N HACTPOWKN MY3bIKaNbHOr0 UHCTPYMEHTa, CUMTAIOT, YTO JOCTATOYHO U3-
MepUTb NULLb OTK/JOHEHWSA OTAEeNIbHbIX TOHOB OT PacYeTHbIX TabAUYHbIX
3HaYyeHuUit (Hanpumep, LWKanbl PaBHOMEPHO-TEMMEPUPOBAHHbLIX YacToT),
N npobnemMa OUEHKW HAcTpoWkn 6yaeT pelleHa.

HecocToATeNbHOCTb MOAOGHOrO0 NOAXOAA MOHATHA NO60MY, KTO npak-
TUYECKN MY3NLMPYeT Ha MY3blKaNbHOM WHCTPYMEHTe WAM HacTpauBaeT
ero, KTo facTt cebe Tpya pasobpaTbCcsa B TOM nNpefmeTe, O KOTOPOM OH
cobupaeTca CyauTb.

Mbl nNofyYepKHYyNM, 4TO peyb MAET O 4YeTblpeX OCHOBHbIX NapameTpax
MOrpellHOCT HAacTpoilkn. MOXHO yKasaTb W Apyrve napaMeTpbl —
CTeneHb paclWMpeHUs OKTaB, BeIMYMHA 3aBbILEHUA AUCKAHTOB W 3aHU-
XeHusa 6acoB u T. 4. Ho 3T0 BCe MPOM3BOAHbIE MapaMeTpbl OT Bbillenepe-
YUCMIEHHbIX Y OHW NpPeLCTaBNAT BTOPOCTENEHHbIE, HE NEPBOONPeAenso-
WMe CAyX0BOE KayecTBO HACTPOMKM XapakTepUcTuku. Ona pasHbiX BU-
0B WMHCTPYMEHTOB 3HAYMMOCTb MNapaMeTpoB MOXeT ObiTb Pa3/INYHOW.
Tak, ANA OAHOrOMIOCHbIX WHCTPYMEHTOB Heflb3A U3MepATb HacTpoiKy
YHUCOHOB, WX Tam HeT. HOo 3aTO MOXHO HOPMWUPOBATb BE/IMYUHY OTK/NO-
HEHWIA YacToTbl OT LWKanbl PaBHOMEPHO TemMnepauuyu BO BCEM 3BYKOBOM
AvanasoHe (Mpumep — AYXOBble WHCTPYMEHTbI).

OueHMM Tenmepb BO3MOXHYK TOYHOCTb YCTaHOBKM u4acToThl 440 Iy
B C/ly4Yae HACTPOIiKM ee B YHUCOH MO KamepToHy. CpegHee MCMo/b3yemoe
4NA HacTpolKW BpemMsA 3BY4YaHWA 0ObIYHOTO KaMepTOHa cocTaBnseT 5—
10 c. KOHeYHO, ecTb KaMepTOHbI, MMewLWwme B 2—3 pa3a 60/bluee BpeMs
3By4aHusa (MpyM LOCTaTO4YHOM FpoMKocTU). Ho ecTb M MA0XO CAeNaHHble
KaMepTOHbl, 6bICTPO 3aTyxarouiume, MO3TOMY C MNOMOLLbIO 60MbLWMKNHCTBA
PALOBLIX KaMepPTOHOB MOXHO OGHAapYy>XWTb He pexe OAHOro 6ueHus 3a
5—10 c. 3TO 03HayaeT, 4YTO MO KaMEPTOHY Hefb3f HacTPOUTb TOYHee,
yem +0,1—0,2 Iy (0,4—0,8 ueHTa). Ecnm 6bl HacTpOMLWMKN peannso-
Ba/in TaKyl BbICOKYHK, HO peanbHO LOCTUXXUMYK TOYHOCTb, TO He 6bIfio
6bl MPakTU4eCKM 3amMeTHON pasHuUbl B BbICOTE CTPOS PasHbIX WHCTPY-
MeHTOB. 10 pe3ynbTatam 3aMepoB BbICOTblI CTPOSA Pa3/IMYHbLIX OPKECTPO-
BbIX MY3bIKa/NbHbIX UHCTPYMEHTOB 6b1/10 06HAPYXXEeHO [0BONLHO 60/bLUOE
OTK/IOHEHMe OT cTaHfgapTta 440 lu, gocturatowee Heckonbkux Iy /19/.
Oco6eHHO 60MblUMe OTKNOHEHMUA HabnfalTcs Y LYXOBbIX UHCTPYMEH-
TOB, MeHblUMe — Y KNaBULIHbIX U A3bIYKOBbIX.

KakoBbl MpMUMHBI NOFPELIHOCTA YCTAHOBKMW BbICOTbI CTPOS U MOXHO
nM B NpuHUMne ob6ecneynTb TOYHOCTb B +0,1—0,2 lu?

Bo-nepBbIX, NOrPELIHOCTU HACTPOMKM 3aN0XKeHbl B CaMUX 3TaloHax —
KaMepToHax, 4acTtoTa KonebaHWii KOTOPbIX MOXET OTAUYaTbCA OT CTaH-
JapTa Ha Jonu repua v gaxe republ. Ha yactoTy konebaHuii KamepTOHOB
0Ka3blBaeT B/IUAAHME TemnepaTypa, OHAa MOXeT WM3MEeHUTbCA TakKXe W B
pe3ynbTate HebpexHoro obpalleHna ¢ KamepToHOM. Bo-BTOpbIX, BeNN4un-
Ha NOrpewwHoOCTN 3aBMCUT OT YYBCTBUTENIBHOCTU Ye/IOBEYECKOro yxa U
TWATENbHOCTM HAaCTPOWKKU. Bce 3T NpMUMHbLI NOAJAKOTCS y4eTy, ux obuiee
B/USHWE Ha TOYHOCTb MOXHO OFPaHWUYUTb HECKONbKUMU AecATbIMW LONSA-
MU repua, HO faxke B 3TOM Cnydvae 6ecrnose3HO B My3blKalbHbIX WMHCTPY-
MeHTax fobuBaTbCc MNOAOGHON TOYHOCTU, W He CTONbKO 6ecnonesHo,
CKO/IbKO HEBO3MOXHO 3Ty TOYHOCTb 0b6ecrneynTb. [eno B TOM, YTO camu
MY3blKa/ibHble WHCTPYMEHTbl He [atT CTabwuibHOro Mo 4acToTe 3BYKa,
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ecnn oueHMBaTb 3Ty CTabWNbHOCTb AecATbIMM AonsmMu repua. Yactota
TOHOB MHCTPYMEHTa 3aBUCUT OT YC/IOBWUIA BO3OYXAEHMA KonebaHuin wuc-
TOYHMKA 3BYKa, OT TemmepaTypbl W BNaXHOCTW OKpyXatuiell cpeabl W,
HaKOHeL,, B HEKOTOPbIX Cay4yasax OT camoro MysblkaHTa. Bo MHOrnx my3sbi-
KanbHbIX WHCTPYMEHTaX W3MEHEHWEe YacTOTbl CBA3AHO C W3MEHEHUWEM
amnanTyabl KonebaHwii MCTOMHMKA 3BYKa, W CnefoBaTenbHO, BCe, 4TO
Bbl3blBAET U3MEHEHWE aMNINTYAbl, MOXHO CUYMTaTb NPUUYNHOA HecTabumnb-
HOCTW 4acTOThl.

Tak, B KMaBMIIHbIX WHCTPYMEHTaX pasHula M0 4YacToTe MexXAy 3BY-
KaMu, BbI3BaHHbIMWU CWUJIbHbIM W CNabbiM yAapoM Mo KnaBulle, B CPefHEM
peructpe gocturaet 0,3 Iy (1 UEHT), B A3bIYKOBbIX MHCTPYMEHTax B
3aBUCUMOCTM OT BE/IMYMHbLI faBNeHUA BO34yXa, AeACTBYIOLLEro Ha A3blY-
Ku, pasHuua gocturaet 3 Iy (12 ueHToB), HO camas 60nblias HecTa-
6UNBHOCTb 4acTOTbl MpUcyLia AYXOBbIM WHCTpPyMeHTam. [axe npu no-
CTOAHHON TemnepaType U BAAXHOCTWM WHCTPYMEHTa, B 3aBUCUMOCTU TONb-
KO OT YCNOBWIA 3BYKOW3BMEYeHUS, 06/1acTb HeCTabWIbLHOCTM YacTOThl
pocturaeTt y ro6os 8 Ny (32—34 ueHTa), y KNnapHeTa, cakcogoHa, Tpyosl
M BanTopHbl — Ao 11 Iy (40—48 ueHTOB), Yy (neiTbl 1 paroTa go 17 Iy
(68—70 ueHTOB).

B HOBOM nNMaHMHO HabnwgaeTcs W Takoe SABJeHWe, Korga mnocne
HacTPOMKM OTAENbHble YYacTKM CTPYH MOHMXalT CBOK 4acToTy, W4TO
BMOMHE MOHATHO W 3aKOHOMEPHO, HO OTAe/bHble Y4yacTKM, HaobopoT,
nocse HEKOTOPOro BPEMeHW, MpuMepHo nocne 8— 10 AHeld, noBbIWAKT
4acToTy. OTO OTHOCUTCA K OTHOCUTENbHO MEHEEe HATAHYTbIM TONCTbIM
TEHOPOBbIM CTpyHam Ha nepexofe K 6acoBomy permctpy. O6bAcHeHuMe
34eCb [AO0CTATOYHO /NIOTUYHOE: HOBbIE CTPYHbl MOABEPXEHbl 3aMETHbIM
npoueccam penakcauun HanpsHXXeHU, NOITOMY YMEHbLUEHWE HanpPsXeHNA
6acoBbIX W ANCKAHTOBbLIX CTPYH CHMMaeT 4YacTb fAaB/IEHUA Ha Pe30HaHC-
HYI [eKy, NPUMOXEHHOro K KpalHWM yyacTkam feku. [locnegHss B
pesynbTaTe Takoro ocnabjeHns fAaBfeHUs CHOBA BbirMbGaeTcs BBepX W
Kak 6bl MOATArMBaeT, yBeAM4MBas 4acTOTy, HauMeHee HaTAHYTble cpe-
HVie TEHOPOBbIEe CTPYHbI. ITU MPOLECCHI MOME3HO YYUTbIBaTb HACTPOMLLUKY
N My3blKaHTy MpW HaCTPOWKe HOBbIX WMHCTPYMEHTOB.

C HacTyn/jeHMem BNaXHOro ce3oHa (BECHOW W OCeHbK) [peBecuHa
Bupb6ennbaHka HabupaeT n3 BO3fyxa Bnary, pasbyxaet u supbenun nyduwe
fepxaTt cTpoii. C HacTynfieHMeM Cyxux MnepuofoB ApeBecuHa Bupbenb-
6aHKa ycCbixaeT, TpeHMe B rHe3faxXx YMeHbLlaeTCqd W HepefKo MOXHO
CNblWaTb B TUWWHe CBOeO6Gpa3Hble «BbLICTPENbI», KOrga u3-3a ocnabne-
HUs Bupbenein CTPyHbl CKAaYKOM MepeckaknMBalOT vepe3 MOPOXKM, TO eCTb
CMeLLalTCa, CTPEMACh BbIPABHATb HaTAXeHue Mexay paboyeil n Hepa-
6ounmMy vactamMu. MopobHbIA e 3(h(HeKT BO3HUKAET U B HOBOM MHCTPY-
MeHTe, B KOTOPOM elle MpOAO0/KaeTCA penakcauus CTPyH, XOTS MNpou-
HOCTb nocafku Bupbeneii coxpaHAeTCs BbICOKOWA.

P. B. AHr (Young) npoBOAWA WCCNeAOBaHWA BAWUAHWUA W3MEHEeHWUI
BNAXHOCTWU BO3fyXa Ha CTPOW NMaHWMHO B TeueHue roga B . CaH-[Auero
(CLWA) /20/. OH OTMETUN, 4TO CTPO/ MOHMXKAETCA BO BPEMSA CYXMX
nepumofoB rofa 1 NOBbILWAETCA C HACTYMMEHWEM BAaXHbIX. BbicoTa cTpos
N3MeHAETCA MPUMEPHO Yepe3 Hefe/to Nnoc/ie yCTaHOBUBLLIET0CA U3MEHEHUA
BAaXHOCTU. C KaXAblM MW3MEHeHMWeM BRaxHocTW Ha 10% HacTpoiika
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n3meHseTca Ha 5 UeHTOB (NpumepHO Ha 1,25 Iy B cpegHeM peructpe).
Bo Bpems 60nbliMX nepenafoB BAaXHOCTU (20—70%) CTPOA MMaHWHO
B TeyeHue [OBYX Hefenb meHanca Ha 20—25 ueHtoB. [ns cpefHero pe-
rmctpa ato cocTtasnsetr 5—6 Iy,

AHr yCcTaHOBWA, YTO B MWKOHe, WIONe, aBrycTe W CeHTABpe CTPoOil ocTa-
eTca nouytn ctabunbHbIM, a B sAHBape, (eBpane M MapTe He3HaYUTeNbHO
N3MeHseTcA.

Mpouecchbl gethopMMpPOBaHNA OMOPHbLIX KOHCTPYKLUIA hopTennaHo ¢ n3-
MEHEHMEM BMIAXKHOCTW OKpYXatllero Bo3fyxa, korga Bup6enn xopouuo
Lep>xaT CTpoi, MOTryT MpMBECTM K TaKOMYy WHTEpPecHOMy siBiaeHuto. [lo
CO6CTBEHHbIM HabnlO4eHNAM ¥ NO HabnwaeHNaM ApYrux aBTOpOB, Kna-
BULLUHbIA WHCTPYMEHT MOXEeT CaMOMNPOU3BOMIbHO PacCTPOUTLCA C U3MEHe-
HMWeM ce30Ha B Te4eHWe NOMyrofa, Yto BMOJHE SIOTUYHO, U NOTOM Takxe
CaMOMNpPON3BO/ILHO B TeYeHWe OCTa/lIbHOro MONYrofus HacTPOUTLCA.

MisMeHeHUs CTpos, BbI3BaHHble KONe6aHWAMU BNAXKHOCTU, TaKOBbl,
4yTO NpW urpe B aHcambne € APYrMMW WHCTPyMEHTaMU CTaHOBMTCA 3a-
METHOM B3aMMHaf HEHACTPOEHHOCTb WHCTPYMEHTOB. YT06bl 3TOr0 M3-
6exaTb M M3IMIIHE YacTO He HacTpaWBaTb KMaBULIHbLIA WHCTPYMEHT,
LenecoobpasHo NPUAEPXUBATLCA CMeAYIOLWMX PeKOMeHAaL i, No3BoNsat0-
WX o6ecneunTb U3MEHEeHNe HAcTPOliKKM He 6osee 8 LeHTOB, AONYCKaeMblX
npyv COBMECTHOM uUrpe ABYX My3blKafbHbIX WHCTPYMeHTOB. OCHOBHas
peKkomeHAauma: (opTennaHo Heo6Xo4MMO HacTpausaTb MpU MNepeMeHe
BPEMEH roja, TO eCTb MPUMEPHO B anpene u Hoabpe no ctaHAapTy. Takas
ABYyXpa3oBas HacTpoiika OyAeT faBaTb OTK/IOHEHWS B BbICOTE OT cTaHpap-
Ta 6onblie 8 uUeHTOB, noatomy P. B. AHr pekoMeHAyeT NPOWU3BOAUTbL
HAcTpOiKy u4eTblpe pa3a B rof. HacTpoiika B fekabpe pgepxutca fo
anpens, Korja BMaXHOCTb NOBbIWAaeTcA. B anpene HacTpoiiky genatT
C MOHMXEHWEM CTPOfA, TaK KaK HacTynuBLlIas BAAXHOCTb MOBbIWAET
CTPOii. OTa HacTpoiika 6yfeT gepxaTbcs O Maf-uioHA. B aToT mepuopg
HaCTPOMKY MOXHO MOBTOPWUTb U CNeAyloLYI0 CAeNnaTb B CEpPefuHe CeHTA6-
ps. Takum ob6pa3om, cxema HacTpoek, no P. B. AHry, TakoBa: nepsas
HacTpoiika — HosA6pb-AeKkabpb, BTOpas — anpenb, TPeTb — UIOHb-UI0/b
N yeTBepTas — CEHTA6GPb. DTy CXeEMY CnefyeT CUUTaTb OPUEHTUPOBOYHOW,
Tpebylolweil YTOUYHEHNA NPUMEHUTENbHO K creuyuduke TemnepaTypHO-
BNAXHOCTHbIX YC/IOBMIA B MECTe HaxXOXAeHWs (opTenuaHo.

NrpoBas Harpyska TOXe BbI3biBaeT pacCTPOWKY KNaBUWHOFO WHCTPY-
MeHTa, U UMeKTCA 3KCMepuMeHTaNbHble UCCNefoBaHUA 3TOro BOMpoca.

Mo paHHbiM E. flnbepa /21/, KOHUEPTHbIA posiAb NOCAe Wrpbl MO
NMOMHOM KOHLUEPTHON nporpamMme CHWXXaeT BbICOTY CTPOA MNPUMEPHO Ha
1,2 ueHTa B CpefHEM, CO CpefHeKBafpaTUYECKUM OTK/OHeHMem =+ 1,99
LieHTa 1 ¢ pa3bpocoM OTKIOHEHWNA 0T —7 [0 +6 LeHTOB. HecKonbKo yau-
BUTENbHbIM MOXET O6biTb MOBbILEHWE YAcTOTbl CTPYH MOCMe MUrpbl Ha
NHCTPYMEHTE.

OfHaKo He Hafo 3abblBaTb O C/MIOXKHOCTU rMepepacrnpefeneHns Hanps-
XKEHMI B OMOPHbIX KOHCTPYKLMAX W CTpyHax, Korga ocnabneHuve Hata-
XEHUA OfHUX CTPYH MOXET BbI3biBaTb YBE/IMUYEHWE HATAXeHUAa p[py-
rux. lMocnegHee HabnogaetTcs WM NOCNAe MeXaHWYecKoro 06bIrpbiBaHUA
WHCTPYMEHTOB B MpoLEecce MPOM3BOACTBA [N YCKOPeHWs penakcauuu
CTPYH. lMpuyem AN HOBbIX WHCTPYMEHTOB W MONOXMTE/NbHbIE M OTpULa-
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TeNbHblE OTK/IOHEHUS YacTOTbl CTPYH MOTYT JOCTUTaTb HECKO/IbKUX f[eCAT-
KOB LIEHTOB.

Tenepb, Mocfe pacCMOTPeEHUSs HEKOTOPbIX (haKTOPOB, BbI3bIBAKOLMUX
HecTabUNbHOCTb CTPOA My3blKalbHbIX WHCTPYMEHTOB, HaM $CHO, 4TO
o6ecneynTb MNOCTOAHCTBO BbICOTbI CTPOS B HECKONbKO [EeCATbIX fonei
lepua NpakTUYECKM HEBO3MOXHO, eC/M, KOHEYHO, He Tpe6oBaTb HEBO3-
MOXHOrO0: CO03/4aTb MOCTOAHHbIE TemMnepaTypHO-BMaXHOCTHbIe YCNOBUSA
3Kcnayataumm WHCTPYMEHTOB, UrpaTb Ha WHCTPYMEHTax TO/MbKO C OAHOW
MOCTOSIHHON TPOMKOCTbIO, MPUMEHUTb OAHU U Te XKe UTpPOoBble MpueMbl Npu
BO30OYX/[EeHUN 3BYKOB W T. N. KnaBWLUHble WHCTPYMEHTbI Yalle HacTpau-
BalOT C 3aBbILUEHNEM CTPOS, KOTOPOe MOXeT AoXoauTb o 1—3 Iy (BCTpe-
YyaeTca 1 6ofbluee 3aBblleHNe). BUaMmo, yuntoiBas BAUAHWUE BAaXHOCTHU
OKpy>atLlleil cpedbl, B KayecTBe OPMEHTUPOBOYHBLIX FPaHWUL, MOXHO pe-
KOMeHAO0BaTb TOYHOCTb YCTAHOBKWM CTpoA QopTennaHo B npejenax
+0,5 lu. OroBopumcsa 34ecb cpasy, 4To BBefeHMe NOAJO6GHbIX HOPM B
cuny 3akoHa moTpebyeT HOPMUPOBAHWUA YCNOBWUIA UCMbITAaHWA: CUMbl yAaa-
pa no knaeulle, OTpe3Ka 3BYKOBOFO CUrHana, Ha KOTOpoMm 6yaeT u3me-
pATbCA YacToTa, W T. M.

[na A3bIYKOBbIX WHCTPYMEHTOB TOYHOCTb YCTAHOBKWM CTPOA [A0/KHA
HaxoAuTbCca B npegenax £0,8 U, yto cneayeT m3 pa6oT B. X. MaiiHens
/19/ no M3y4yeHUI0 HACTPOMKM aKKOpPAEOHOB. UTO e KacaeTCA AYXOBbIX
WHCTPYMEHTOB, TO TOYHOCTb YCTAHOBKM BbICOTbl UX CTPOA HAMHOIr0 HUXE,
YeM K/aBULIHBIX U A3bIYKOBbIX.

O6patmMcsa Termepb K TOYHOCTW HACTPOWKWM YHUCOHOB. Ecnm TOYHOCTb
YCTaHOBKW CTPOsA [ONycKaeT [OBO/IbHO CYLECTBEHHbIE OTK/OHEHUA, TO
B YHMCOHax (akTUYeCcKu mofyyaemble HaCTPOWLMKAMU OTKIOHEHWA
HeCpaBHEHHO MeHblLue.

MpuBefeM MHeHWe aBTOPUTETOB MO TOYHOCTM HACTPOWKM YHUCOHOB.
Tak, B cBoeM Tpyae /15/ . MaliHenb yKa3blBaeT Ha BbICOKYK TOYHOCTb
HacTPOMKN XOpOB posifeil KBanuUUMPOBAHHbLIMU HACTPOMLLMKAMK, [O-
nyCcKalLWMMN OTKNOHEHWS B HAcTpoOiike YyHWCOHOB He 6onee 0,5 ueHTa.
Ona obnactu TemnepupoBaHUS MOJLEHTA O3HAYalT OWMOKY HaCTPOWKM
B 0,12 Iy Ewe 60nbliyl0 TOYHOCTb JaeT amepuKaHCKWA HacTPOMLLMK
I. @. Xapkep /22/, KOTOpbI/A cynTaeT, YTO B 061aCTW NA1MOXKHO CAbIWaTh
0fHO OueHue 3a 15 ¢, yto ob6ecneuymBaeT OWMOKY HACTPOWKM YHWUCOHA
Bcero B 0,066 Iu.

MeTof HacTpoOKM No 6GUeHWAM HABNAETCA He TOJbKO 4pe3BblYaiiHO
YYBCTBUTENIbHLIM, OH MOXET CYMTaTbCA (PaKTUYECKU OO6BEKTUBHbIM MeETO-
[OM, He3aBUCUMbIM OT KaKOh-Nmbo Cy6beKTMBHON OLEHKW WHTEpPBaNoB.

B cpegHem peructpe KnaBWLWHble WHCTPYMEHTbI [OMYCKalOT BO3MOX-
HOCTb COMOCTABMEHUA 3BYYaHWUA CTPYH B YHMCOHax npumepHo 10— 15 c.
3a 370 BpemMs BO3MOXHO npocaywaTb OAHO 6ueHue. CnefoBaTesbHO,
nonyyaemas npu 3TOM owwnbKa HACTPOWKWM AOSHKHA AOCTWUraTb He 6Gonee
01 Ny (nnm 0,4 ueHTa). Kak Ha npaKTUKe peann3yeTcs 3aTa BO3MOX-
HOCTb? OMbITHLIA KBaNM(UUNPOBAHHbLIA HACTPOWLMK BMOMHE MOXET
obecneyunTb TOYHOCTb HaCTpOliKK B 061acTu TemnepuposaHus 8 0,1 'y, To
ecTb OAHO 6ueHme 3a 10 c. PaKTUYeCKU HalfeHHble OTK/IOHEHUSA B YHWU-
COHaxX B CpeflHEM perucTpe HOpMasbHO 3ByYallux (hopTennaHo AocTura-
10T £1—2 ueHTa. MNpn 6onblleil paccTpOilKe YHUCOHOB 3ByYaHUE CTAHO-
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BMTCA HECMOKOMHbLIM, HEPOBHbIM, C APOXaHWeM, 06YCNOBMIEHHbIM 3aMeT-
HbIMW 6GUEHUAMWU, U He yAoBNeTBOPSAET Tpeb6boBaHWAM My3bIKAHTOB.

MocnefHee He OTHOCMTCH K AuckaHTam. Camble KpaiHue ABa-Tpu
[OWCKAHTOBbIX TOHa WHOrfga uenecoobpasHo Cnerka paccTpouTb C pac-
LUMpEeHNEM B OKTaBax M B YHWCOHAaX, KOrja npv TOYHOW HacTpolike mocneg-
HMWe CTPYHbl 3ByYaT 4Ype3MEepHO T/yX0 W HEACHO.

Kasanocb 6bl, Npu HaCTPOIKe YHUCOHOB C 60NbLUE TOYHOCTHIO, TO €CTb
npu pasHulie 4acTOT MeHblle 1 LeHTa, KauyeCcTBO MX HACTPOWKM AOSKHO
6bITb Bbllle, HO, BBMAY OrpaHWYeHHON 4YyBCTBUTENbHOCTU yXa K MasbiM
M3MEHEHUAM 4acTOTbl, 3aMeTHOr0 YAydlleHWs KadvecTBa 3By4YaHus npu
3TOM He o6HapyxuBaeTcA. VIHaye rosops, C TOYKW 3PEHUA My3blKaHTa,
YHWUCOH, HACTPOEHHbI/i C MOrpelHOCTbi0 MeHble 1 LeHTa, HUYero He
BbIUTPbIBAET B MY3blKaNbHOM OTHOLWEHWW (CnefyeT MOMHUTb, 4YTO 34eCb
peyb MAeT TONbKO O CpeAHeM peructpe gopTennaHo). ITOT BbIBOA 6bin
MofyyYeH Ha OCHOBE MCCMeA0BaHMIA My3blKanbHOrO KayecTBa YHWUCOHOB
C pasnu4yHoli cTeneHbto paccTpoliku: B 0, 1, 2, 4 n B 6 yeHtos [11, 23].

PesynbTaT 6bin NOAyyYeH chnegylowmnii: Hambonee npeanoyTUTENbHO
HAcCTPOEHHbIM B MY3blKa/lbHOM OTHOLUEHWW OKa3anca Xop W3 Tpex CTPYH
C pasHuuel no yacToTe MexAay cTpyHamu B 1 mam 2 ueHta. Ecam cHoBa
nepecuynTaTb pasHuUy B repuax, To A8 TOHA N41Mbl NOAYYUM ONTUMYM
paccTpoiiku 0,25 'y unn ogHo 6meHne 3a 4 ¢, a HeJOMYCTUMYIO BeMYNHY
paccTpoitkn — 6onee 0,5 'y uan oagHo 6ueHne 3a gee ¢. OAHO U3 NpenmMy-
LEeCTB YHUCOHOB C Heb6O0/bLIOK CTENEHbK PACCTPONKU — «OXMWBMIEHNE»
3ByYaHUsA NpU OJHOBPEMEHHOM COXPAHEHMMU YUCTOTbl CYOBLEKTMBHO BOC-
NPUHMMAEMOTO YHUCOHA.

Mpu HOpPMaNbHON HAcTPOilKe TOYHOCTb COGMIOAEHUA MONYTOHOBbIX
WHTEpPBanoB B CPEAHEM PerucTpe coctaBnsfeT + 2 —4 LeHTa U yBEAUYEHMNE
paccTpoiikn K KpasMm pocturaet =3 —5 LeHTOB. TOYHOCTb HACTPOWKK
4PYrUX MHTEpPBaNOB MPUMEPHO Ta XXe.

UYTO MOXHO cKas3aTb MO TOYHOCTM HACTPOWKW YHUCOHOB A3bIYKOBbIX
WHCTPYMEHTOB? MOXHO nonaratb, YTO TOYHOCTb HACTPONKWM YHWUCOHOB
A3bIYKOBbIX WHCTPYMEHTOB B peructpax 6e3 cneyuanbHOro posnmsa*
JO/MKHA ObITb Bblle, 4YeM Ansa ¢opTennaHo. Hebosblias paccTpolika
YHWCOHOB B KNaBULIHOM WHCTPYMeHTe Kak 6bl o6ecneymBaeT 60/blUYIO
NPOAO/MKUTENbHOCTL JXMW3HU 3aTyXallieMy TOHY, B TO Bpems Kak B
A3bIYKOBOM WHCTPYMEHTE 3BYK He fABNSETCHA 3aTyXallwum K B Cnydae
NPOAO/IXMNTENbHBIX aKKopAoB 60fiee 3aMeTHa HeTOYHOCTb HAaCTPOKu
YHWCOHOB.

Mo uccnegosanmam . MaliHens, nydywine HaCTPOWLLMKN aKKOPAEOHOB
[06MBAKOTCA TOYHOCTM HACTPOMKM YHUCOHOB C OWWOKOW MeHee Yem
+0,5 UeHTa, BO BCAKOM cfyyae 6O/bLIMHCTBO OTK/IOHEHWI HACTPOIKM
HaxXo4MNOCb UMEHHO B 3TUX npegenax. Mo-Bugumomy, cnefyeT roBopuTb
0 TOYHOCTU He Huxe +0,4—0,5 ueHTa AN9 YHUCOHOB A3bIYKOBbIX UHCTPY-
meHTOB (1 6ueHme 3a 8—10 c).

Heobxogmmo cpenatb ewe ofHO 3amMeyaHune. Kak npaBuio, TOYHOCTb
HacTpoiiku o6nacT TeMMEepPUPOBaHUA CYLLECTBEHHO BbIlWE TOYHOCTH

* P031MB — 3TO HACTpoliKa A3bIYKOB C GUEHUAMM.
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HaCTpPOWKN KpaeB AManasoHa KAaBWULIHOTO W “3bl4KOBOTO WHCTPYMEHTOB.
B 0oTAenbHbIX ClyyasX OWMOGKM B HACTPOWiKe MHTEpPBAsoB 061aCTU TeM-
nepupoBaHMs He mpesbiWwaT *= 0,5 LeHTa.

5. Bu6paTo M pPo3INB B MY3blKa/lbHOM WHCTPYMEHTe

XapakTep 60MbLIMHCTBA My3blKanbHbIX 3BYKOB HEMOCTOSHEH BO Bpe-
MEHW; 3TW 3BYKM, KaK FOBOPAT, HeCTaLMOHapHbl. /I3MeHATbCA B mpouecce
3ByYaHWs MOFyT 4yacToTa 3BYKa, €ro WHTEHCUBHOCTb W CNEKTPaNibHbIl
cocTaB. MI3MeHeHUs 3TUX NapamMeTPoOB MOryT ObiTb KakK HemepuoAnYecKu-
MU (Hanpumep, 3aTyxaHue 3ByKa), TaK W MepUOANYECKMMM, KOTOPble B
My3blKalbHOM WCMOHUTENbLCTBE HA3blBAKTCH «BMOPAaTO» W 0COBEHHO
APKO NPOSIBASOTCA B 3BYYaHUU MEBYECKOr0 ronaoca, CMbIYKOBbIX, a Takxke
A3bIYKOBbIX WHCTPYMEHTOB.

3HayeHue xopolero Bu6paTo Ans ronoca neslia M 3ByKa CMbIYKOBOTO
MHCTPYMeHTa He Bbi3blBaeT HMKAKMX COMHeHMWl. B To ke Bpems po3nuB
A3bIYKOBOT0 WMHCTPYMEHTa WHOrfja paccMaTpuBaeTc KakK AaHb MpUMWU-
TUBHOMY, HEBbICOKOMY XYAOXeCTBEHHOMY BKycy. BeposTHO, Takoe MHe-
HWe 0fHO6OKO — HYXXHbl aKKOPAeOHbl U GasHbl C PO3N1MBOM U 6€3 Hero.
B noaTBepXAeHMEe CKa3aHHOMY MOXHO MPWUBECTU pe3ynbTaTbl UCCNeAo-
BaHMA BMOGpATO rosoca U 3ByKa CMbIYKOBBIX MHCTPYMEHTOB.

YcTaHOBNeHO, 4TO BMGpaTo fAenaeT ronoc NpusATHee, Mpuaaet emy
XWBOCTb U OlYXOTBOPEHHOCTb, 6e3 BMGPATO OH Ge3)KM3HEH U HeBblpasun-
TeneH. Bunbpato 0XUBAAET TakXe 3By4YaHME CMbIYKOBOFO WMHCTPYMEHTa,
fenaeT ero 6onee BbIpasnMTebHbIM B XY0XXECTBEHHOM U1 3MOLMOHAIbHOM
OTHOLWIEHUW, NOBbLILAET AUHAMWYHOCTb UCMOMHEHMUS, CKPbIBAET OLLyLLEeHNe
«THYCaBOCTU» 3BYKa, TO eCTb Kak 6bl ynyywaet TeM6p. 3ByKu ¢ Bubpato
Nydlle cnbliwaTcs B WYyMe, a TakXe Cnoco6Hbl NOKPbIBaTb 60MbLUME pac-
CTOSIHUS, YeM 3BYKU 6e3 BMOGpaTo, NOTOMY YTO Ye/l0BEYECKMA Cnyx 0c060
YyBCTBUTENIEH K U3MEHAIOLWMMCA BO BpeMeHU 3ByKam. [103TOMY OMbITHble
MY3blKaHTbl 1 MeBLbl CO3HATENbHO UCMONb3YIOT BU6GpaTo. Po3nuB mnHoraa
HaMepeHHO co3faeTca B (opTennaHo (M3BeCTHO, yTo . V. YailkoBCKuMiA
n6un urpatb Ha posne c posnusom) [24].

Bu6paTo ONbLITHOrO WCMOMHUTENS BOCMPUHMMAETCS Kak TembpoBas
OKpacka 3ByKa, MpWYeM CAyX He YNaB/AMBaeT HWU W3MEHEHWS BbICOTbI, HU
n3MeHeHus Tembpa. CuuTaloT, YTo Hambonee GnaronpuATHOe Breyatie-
HWe MPOM3BOAMT BMOpaTo C yacTtoToli 6—8 KonebaHuin B cekyHay [25].
Ecnn Bubpato 60/ee peakoe, TO CO34aeTCA OLyLeHMe «KayaHUa» 3BYKa,
a ecfin Yactoe — «ApoXaHUsA». ITU pacCyXAeHWs 0THOCATCA K 06nacTtu
nepBoil 1 BTOPOA OKTaB — cepefuHe BOCMPUHMMAEMOro 3BYKOBOMO fua-
nasoHa.

Ecnn paccmaTpuBaTb YeTKOCTb CAYXOBbIX OLLYLLEHWIA, TO, Kak OTMe-
yaeT uccnefoBaTeNb 3NEKTPOMY3biKaNbHbIX WHCTPyMeHTOB A. A. Bono-
OWH [26], obnacTb yacToT B6AM3M 400— 1000 My siBNsieTCA caMoii 61aro-
NPUATHOW B 3TOM CMbIC/ie, MPUYEM MaKCUManbHasf paspellarolas crno-
COBHOCTb yxa MNpUXoAuUTCS Ha o6nacTb 500 . JIOFMYHO yBfA3aTb 3Ty
06nacTb MakCMManbHOW paspellallleil cnocobHOCTM C YacToTol Bubpa-
TO, Haunyywein B My3blKalbHOM OTHOWeEHUN. CryxoBble OLWYLUEHNA
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MeHee [AeTanu3npoBaHbl BHE YKa3aHHOW npumevaTenbHON obnactu, W,
OYeBWAHO, HEeNb3A BbIfepXuBaTb BMOGPATO MNOCTOAHHLIM BO BCEM 3BYKO-
BOM fumana3oHe OT 60MbWOK [0 4YeTBepTOi OKTaBbl. OBOCHOBaHME 3TOMY
06CTOATENLCTBY OYAeT JAHO HUXe.

C ApYroi CTOPOHbI, HeXenaTenbHO W 3HAUMTENbHOE OTK/IOHEeHWEe yac-
TOTbl BM6GPATO OT CpeaHUX 3HavyeHuin — 6—8 kKonebaHuii B cekyHay. Mo-
BUAMMOMY, YMEHbLUEHWE WU YyBelWYeHUe 4acToTbl BUOGpaTo 6osiee yem
B fiBa-TpM pasa OyfeT HebnaronpuaTHbIM ANA KayecTBa Tembpa.

[Janee Mbl paccMOTpUM BU6GPATO — PO3MMB MO OTHOLUEHUIO K A3bIYKO-
BOMY WHCTPYMEHTY, MOCKO/bKY B 3TOM BWAE WHCTPYMEHTA OH CBA3aH C
HACTPONKON A3bIYKOB, B TO BPEMSA KaK BMOGPATO B CMbIYKOBbLIX UHCTPYMEH-
TaX He CBA3aHO C HACTPOWKOW; OHO ynpaBfifseTcs CcaMWM MY3blKaHTOM.
Po3nne co3faetca B pe3ynbTaTe CNOXEHWUA KonebaHWi A3bIYKOB NpU UX
He6O0/bLLIOV OTHOCUTENbHOW paccTpoiike. Pe3ynbTaT CAOXEHUS NPOABAA-
eTca B Bufe 6GueHWin. Po3nnB pekOMeHAyeTCs cO03jaBaTb B OCHOBHOM 3a
CYeT MOBbILEHNA YACTOTbl OAHOIO M3 Mapbl A3bIYKOB. Ecnu 6 KaxAablih n3
3TUX [BYX A3bIYKOB cO3faBajl TONbKO OfHO MPOCTOE rapMOHWYecKoe
KonebaHne — NpocToii TOH, TO NpW pPaBEHCTBe aMnAUTy[ KonebaHwuii
A3bIYKOB OMEHUA 6bliM BGbl 3aMeTHbl OYeHb OTYET/IMBO: aMMnNTyja CyM-
MapHOro 3ByKa W3MeHAnacb 6bl OT Hyns [0 Y[ABOEHHOr0 3HauyeHwus.
MpakTuyeck 3TOro He MNPOUCXOAMUT U3-3a2 C/OXHOCTU CMNEKTPanbHOro
cocTaBa 3ByKa, amnauTyfga npu 6GMeHMAX A3bIYKOB YMEHbLUAETCA He A0
Hynd, a A0 HeKoToporo MuWHMMyMma. Yem Gonblie pasfivynme B CMekTpe
3BYKOB AABYX 6/IM3KMX MO OCHOBHOM 4acToTe A3bI4KOB, TEM MeHbLUe 40 /XK-
Ha 6biTb BblpaXKeHa aMnAMTyAHas MOAYNALUMA CYyMMapHOro TOHa.

BneHnsa c yactoToit oT 20—30 fo 60 B CeKyHAYy MpuAaldT 3BYKY pes-
Kyl CTeneHb AUCCOHAHCA, 418 PO3/INBA B A3bIYKOBOM WHCTPYMEHTE OHW
Henpuemnembl. HWXHUI gnana3oH 6meHnin ot 0 4o 20 MOXHO 6blN0 Obl
MONHOCTbIO peKoMeH[oBaTb [AN1A po3nuea. OfHAKo, y4yuTbiBas 6GueHus
MeXAy CUNbHbIMWU MepBbiIMU 06epTOHaMW, YacToTa KOTOPbIX nonajaeTt B
06nacTb AMCCOHAHCA, HYXXHO OrpaHW4YUTb BEPXHWIA npefen AOMYCTUMbIX
Ans posnusa 6ueHuii B 2—3 pasa, Mo KpaiHeli mepe, He Bbilwe 15 6ueHWi
B CEKYHAY.

HWXHIOK TrpaHuLy 6ueHWn ANs po3nuBa MOXHO YCTaHOBUTb, UCX0AA
M3 YyBCTBUTENbHOCTWM yXa K W3MEHEHMWI0 4acToTbl TOHa. Yactota Ccym-
MapHOro TOHa W3MEHAETCA OKO/O0 CPefHEero 3Ha4yeHUs Ha HEKOTOpYH Be-
NMYnHy. M3BECTHO, YTO Ha vacToTax Huxe 500 Iy andhepeHynanbHblii
nopor owyLweHna U3MeHeHNs 4acToThbl cocTaBndeT npumepHo 1,5— 1,8 Ny,
1 NOYTN He 3aBUCUT OT CKOPOCTU W3MEHeHUA yacToTbl [27]. 13 cka3aHHO-
ro cnefyet, 4To guanasoH 6ueHuid, AONYCTUMbIX B PO3MBE A3bIYKOBOrO
WHCTPYMEHTA, HaxoAUTCA OPUEHTUPOBOYHO Mexay 15 u 15 6ueHusmu
B CeKyHAy. Ho no Kakomy 3aKOHY AO/DKHbl W3MEHATbCA 6GueHus npu
nepexofe OT HOTbl K HOTE, KaKOBO YMCNO GUEHWIA B KaAoW HOTe MpaBoro
AnanasoHa?

3aKOH uW3MeHeHWa uucna OWeHWA AO0MXKEH Y4YMTbiBaTb OCOBEHHOCTH
4YeNoBEYECKOro Cayxa MpW BOCAPUATAM MUHMMAbHBIX W3MEHEHW 4YacTo-
Tbl B pasHbIX AunanasoHax. OAWH W3 3aKOHOB PO3/MBa MOXET OblTb CBA-
3aH C NOPOroM YyBCTBUTENBbHOCTU yXa K pasHbiM yactoTaMm. [Ang Kaxpaol
HOTbI BblGMpaloT onpedeneHHOe YNCN0 BUEHUIA, HO TakK, YTo BMeHUs y BCex
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HOT, B3ATble Ha MNOpore 4yBCTBUTENbHOCTAM, OAMHAKOBO 3aMeTHbl Ha
cnyx.

[na Takoro posnuea, KOTOPbIA ANA yAo6CTBa Ha30BeM «TyMbIM», Xa-
pakTepHO MPYMEPHO O0AMHAKOBOE 4uMcio 6GueHuii — B cpegHem 1,5—2,5
OGveHunii B cekyHAy B 06/acTu 4acToT MeHbwe 500 Iy n Bo3pacTaHue
OGMEHNIA NOYTKM NPOMOPLMOHANbHO YacToTe Bbiwe 500 I,

B cnyyae, COOTBETCTBYIOLWEM MO HALIEMy OMNpPeAENeHUD «OCTPOMY»
pPO3NMBY MaKCUMManbHOI paspellatollein cnocobHocTn cnyxa (o6nacTb
500 u), nNpuBegemM B COOTBETCTBME Hambonee 3amMeTHOe 4ucno 6GueHwui
(4—6 B ceKyHAy).

Mcxoaa M3 CKasaHHOTO BbIle, MOXEM M3M0XWUTb Chegytolime Tpe6o-
BaHWA K PO3NUBY:

6veHns B posnumBe [OMKHbI ObITb 0T 1—15 un fo 15 B CeKyHAy;

6veHns AOMKHbI BO3pacTaTb C 4YacTOTOM 3BYyKa, W3MEHSASCb MPUMEPHO
no NHeiHOMY 3aKoHY A0 o6nactu 500 Iu; Bblle 3TOW 061acTy BO3pacTa-
HWe GueHWn 6onee BbICTPOe, MPUMEPHO MPOMOPLMOHANLHO YacToTe;

B 06nactu 500 'y 4OMKHO ObiTb MPUMEPHO 2—3 GMEHMA NPU «TYyMOM»
po3nuee M 4—6 npu «ocTpom» [28].

M3meHeHMe yucna 6UeHWint ¢ 4acTOTON 3BYKa MOXHO BblpasuTb B Ma-
Tematuyeckoir opme C nomolbio runepboinyeckoro TaHreHca [29],
npyv 3TOM MofnyyalTcs cnegylowme (QOpMynbl ANS 4acToTbl GUEHWi:

«OCTpbIi» po3nne SO = 4,25 th (0,0407n — 0,5214) + 5,75,

«Tynoi» posnue St = 3,5 th (0,0336n — 0,967) + 4,5,
rae S — yvactota 6GueHwni,

N — YMCNO MOJSYTOHOB, OTCUYMTLIBAEMbIX OT N4\ BBEPX NO AManasoHy
CO 3HAKOM +, BHU3 — CO 3HaKoOM—.

Ecnn wnssecTHa uvactoTa f TOHa, AN KOTOPOro WLWeETCA poO3NuMB, TO

N Haxo4sT Mo gopmyne:

Mo amnupuyeckum Gopmynam 4yucno OGMeHWin Nnerko nogcuvTatb, W
COOTBETCTBYHOWME yncna 6UeHU A Ans TOHOB uMetoTca. [ns MpocTOThl
M3N0XEHNA NPUBEAEM 3[eCb TONbKO rpaduku GUEHWA Ans «OoCTpOro» wu
«Tynoro» posnuea (cMm. cxemy 16 Ha c. 109), rge nnaBHble KpuWBble
COOTBETCTBYIOT pacyeTHbIM 3Ha4yeHUsAM, a NOMaHble — 3KCMNepuMeHTalb-
HbIM [aHHbIM, MOMYYEHHbIM Ha AaKKOPAEOHAaX [ABYX W3BECTHbIX (MPM.

BepTukanbHas 0Cb — uyucna OueHWid, ropusoHTanbHas 0603HavaeT
HOTbl MpaBOro MNonaykopnyca WHCTPyMeHTa. BUAHO A0OBOMLHO YyAauyHOe
coBMNajieHne MPeAnoXeHHOro pacyeTHOro po3nuBa C PO3IMBOM B UHCTPY-
MeHTaxX, OT/IMYALWMNXCH XOPOLUMK 3BYKOBbIMKU KayecTBamu. Ha o06enx
IKCNepuMeHTabHbIX KPUBbLIX 3aMeTHO YMEHbLUeHNEe TOYHOCTU HaCTpOVIKVI
po3iMBa K CaMblM BEPXHWM W HU3KUM HOTaM. POPMynbl Ha OCHOBE TWU-
nep60AMYECKOro TaHreHca YAOGHbI TeM, 4YTO Mpu N60M paclvpeHun
3BYKOBOr0 AMana3oHa f3bl4KOBOro WHCTpPyMeHTa (B 6afHax Ao 64 un 6o-
nee MNONYTOHOB) 6MeHMA, pacCYMTaHHbIe MO HUM, He BbIXOAAT B 061acCTh,
HENpUroAHYy 415 UCNONb30BaHUA U3-3a Pe3KOro AUCCOHMPOBaHUA. 3gech
BbIMOMHATCA BCE 3aKOHOMEPHOCTU AN «TYNOro» U «0CTPOro» po3nuBea,
0 KOTOpbIX Mbl FOBOPUAW [0 BBEAEHWA MaTeMaTuyeckumx opmyn.
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Ao fol fon f03 no* Hota
Cxema 16. 3aKOHbl «pas3NnBa» ANa A3bIYKOBOTO WHCTPYMEHTa

CylecTByeT TakXe CBOe06pasHbliil (hpaHLy3CKW PO3NUB «MIO3ETT»,
Mnpy KOTOPOM B KaXK[JOM TOHE OfMH S3bIYOK HACTPOEH B HOMUHANbHOE 3Ha-
YeHue, BTOPOI 3aBbllIEH Ha HECKONbKO Trepu, a TPeTWii 3aHWUXEH Ha He-
CKONMbKO Trepy. Hanpumep, $3bl4KM MOTYT WUMETb Takue OTK/OHEHUS:

HomuHanbHas yactoTa fa3bluka, Iy a=220 a‘=440 a2=880 a3=1760
OTKNOHeHMEe BepxHero fAsblyka, My +2,7 +4.,5 +8 +14
OTK/NOHEHME HWXHero ssblvka, Ny — 1,5 —2,2 —4 —7

3ByuYaHMe aKKopAeoHa C PO3/IMBOM «MHO3eTT» OT/IMYAETCSH XWUBOCTbIO,
APKOCTbI0, Cepe6pUCTOCTbIO, 3BYK Kak 6bl MCKPUTCS, W ero yXe He cnyTa-
ellb HU C KaKUM Apyrum. Ha acTpage OH He3aMeHuM.



IV. TEXHUKA HACTPOWKM

MacTepcTBy HacTpOMKM y4aTcsi MNpakTWYecku, WM Henb3s OBnajeTb
NpoYTA HEKOTOpPOe KOAMYECTBO TeOpeTUYecKMX paboT M MnpakTU4ecKux
PYKOBOACTB. Hy>XHa KpOnoT/nMBas TPEHUPOBKA CAyXa U PYKW C KAKOUYOM U
APYrum paboyum MHCTpyMeHTOM. O4HAKO OBfajeHue 0CHOBaMW TeOpWM K
npuvemMamm OMbITHLIX HAaCTPOMLLMKOB MOXET 3HAYUTENbHO YCKOPUTb 06Yy-
YeHne 3TOMY YHUKaJbHOMY MacTepcTBy.

B aToin rnaBe 60onbwoe BHUMaHMe OyfeT yAeNeHO HacTpolike KnaBuLl-
HbIX WHCTPYMEHTOB. My3blKaHTbl, WrpatoliMe Ha pas3/IMyHbIX CTPYHHbIX
WHCTPYMEHTax, HacTpamBatT UX CaMOCTOATENIbHO, HO HE MHOFO HalgeTcs
NaHMCTOB, KOTOpPble CMOCOOHbI HacTpamBaTb CBOM MHCTPYMEHT, TakK Kak
HacTpoiika (opTenuMaHo — C/OXHas ¥ KBanuguumpoBaHHas paborTa.
OfHa u3 3afay [aHHOW KHWIM — CnocoBCTBOBATb PacLMpeHnio Kpyra
MYy3blKaHTOB, HacTpauBalWMUX MWAHUHO WM POSANb CaMOCTOATENbHO.

1. HacTpoiika KNaBULLIHbIX CTPYHHbIX WHCTPYMEHTOB

COoCTOSIHME KNaBULIHbIX WMHCTPYMEHTOB, KOTOPble MPUXOAMTCA HacTpau-
BaTb HAacTPOMLLMKAaM, MOXET ObiTb Pas/MYHbIM MO CTabUAbHOCTU CTPOA
1 No (pU3NYECKO COXPAHHOCTU OCHOBHbIX YaCTel: OMOPHbIX KOHCTPYKLWIA,
MexaHWKu, Koprnyca U T. 4. PasymeeTcs, HaCTPOMLMK [OMKEH YUNTbIBATb
9TO COCTOSIHME, HO BO BCeX Cly4yasx, Korfja He Tpebyetcs npefsaputenb-
HbIA PEMOHT, TO ecTb TOrAa, Korfja Heob6xoanma paboTa MMEHHO HACTpOii-
MKa, a He pecTaBpaTopa, fo/KHa 6biTb MPOBefeHa MOMHas HacTpolika,
HaunHasa ¢ obnacT TemnepupoBaHUA W No BCeli WKane. HekoTppble HacT-
POMLLMKM MMEIOT BbI3bIBAOLLYH COXa/leHWe NPUBbIYKY HACTpamBaTb UHCT-
PYMEHT Ha TO BbICOTE, Ha KOTOPO OH HaxoAMTCA K MOMEHTY HaCTPOWMKMU.
LomKHO GbITb NpaBUIOM, YTO MepBOl OnepaLueil Bcerga saBnseTcs ycra-
HOBKa CTPOSi B KamMepTOH, MPOBEPEHHbI M TOYHO HACTPOEHHbIA Ha TOH
nal440 My. WHorga orpaHMuymMBatoTCA BbIGOPOYHOM HACTPONKOW OTAENb-
HbIX XOpOB, a TaMm, rfe Haubonee 3aMeTHbl OTKNOHEHUSA,— MOAUYUCTKOW
OTAeNbHbIX WHTEpBAanoB, YTO TOXe HejonmycTumo. Ecnnm ecTb BO3MOX-
HOCTb, (hOpPTENMaHo cfefyeT HacTpauBaTb MO MOMIHON MporpaMme.
OCHOBHO MWHCTPYMEHT ANA HAcTPOWKM: KamepTOH (MU HECKOMbKO
KaMepTOHOB C pa3HbIMU 4acTOTaMy TeMMepUpOBaHHOW LUKanbl), HacTpo-
eYHble K/4YMW, pasnuyalolimecs no anameTpy rHesga Mo rosoBKY Bup-
6end (Ha HOPMaNbHbIA W YTONWEHHbLIA BUp6Genb) U No opmMe pPy4Ku
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Puc. /. NHCTpyMeHTbI ANA HACTPONKM U UHTOHUPOBKM

(T- nnn T-06pasHo), KNMHKN JepeBsAHHbIe, OK/EeHHbIe 3amLueil, u pesu-
HOBble K/IMHKW, MHTOHWPOBOYHbIE UrAbl (cM. puc. 1). Kpome Toro, moryt
MOHafo06MTLCA OTBEPTKM, MIOCKOTY6LbI, KyCauKu, XOpei3eH, KpPHOUOK A4S
nogbema Konewl, CTpyHbl Ha BupGene. locnefHue WHCTPYMEHTbI Npume-
HAKTCA NpW 3aMeHe CTPYH.

HaCTpoequm KN4 XenatenbHO WUMETb LlEﬂbHOMET&I'II'IVI‘-IECKVIIZ, a He
CO CbeMHOW ronoBkoi. Jlto6as CMeHHas ronoBKa B KOHLE KOHLOB pas-
6anTbiBaeTcsA, nosBaseTcs NOMT, 4TO TONbKO 3aTpyfgHAeT paboTy Mo
TOYHOW YCTaHOBKE BbICOTbI CTPYH.

B npopgaxe MMelTCA A3bIYKOBbIE KaMEpTOHbI, TUMa CBUCTKOB. HyXHO
npefocTepeyb OT MX MPUMEHEHWUS ANA Cepbe3HbIX BUAOB HacTpoiiku. Ta-
KUMKW KaMepTOHaMy MOXHO NO0Mb30BaTbCS NOGUTENSM NpW MOBCEAHEBHOIA
HacTpoliKe CMbIYKOBbIX W LMMNKOBLIX WHCTPYMEHTOB. Hu B Koem cnyuae
WX HEeNnb3A WCMONb30BaTb ANA HACTPOWKM KMABULIHbLIX WHCTPYMEHTOB,
MOCKO/bKY 4acToTa fA3bI4KOBbIX KAMEPTOHOB CWU/bHO 3aBUCUT OT Temnepa-
TYpbl 1M BA@XHOCTU NOMNajaemMoro Ha f3bl4OK BO3fyXa W B npouecce pa-
60Tbl C f3bIYKOBbIM KaMepTOHOM 4acToTa ero HMKorga He 6biBaeT nocTo-
AHHON. [laXKe BWMOYHbIA KaMepTOH MOABEpraeTcs BAUSAHWUIO TeMnepaTy-
pbl, ¥ HacTPOMLWMK [O/KEH 3HATb 06 3TOM.

3arnyweHune cTpyH NPOM3BOAST C NMOMOLLbIO PE3NHOBBLIX WAW AepeBsiH-
HbIX, OBTAHYTbIX 3amlleil, KAWHKOB. [epeBAHHbIA KAMHOK WUCMONb3YOT
MpW HacTpoiiKe CTPYH AMCKaHTa MUaHUHO, TAe U3-3a Manoil AAWHbI CTPYH
TPYLHO BCTaBNATb PE3UHOBbIA KNMHOK. CTepXeHb [epeBAHHOr0 KWHKa
CBOGOAHO MPOXOAUT MeXAy rammepwTuaaMu (CTEPXHAMM) MOJSIOTOYKOB
M BCTaBNETCA MeXAy CTPYHaMu OJHOr0 Xopa WU MeXAy COCefHUMU
Xopamu.

Pe3nHOBbIi KAWHOK BbIpe3aldT W3 MAacCUBHOTO Kycka [A0CTaTOYHO
TBEPAOW pe3nHbl AAUHON npuMepHo 70— 100 MM, WwmnpuHOW 15— 18 MM K
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TOMWWUHOW 80 6 MM. KAMHOK Bbipe3atoT cHayana OCTPbIM HOXOM U 3aTeM
3arnaxnBalT HEPOBHOCTM HamWUAbHWKOM WAK, 4TO ele nyywe, obpaba-
TbIBAlOT Ha WANK(OBANbHOM Kpyre.

HacTpauBaTb MMWaHUMHO HACTPOMLMK [OMKEH cTos. Ho MacTepa He
BCerja npuiepXxuBaroTca 3TOr0 nNpasuiaa U HacTpamBaloT TakXe U cuas,
0CO06EHHO Korfja nuaHWHO ManorabapuTHoe. ABTOpY NpuMLNOCL Habnto-
[aTb HacTpoilyMKa BbICOKOrO poCTa, KOTOPbIA HacTpauMBan MUAHUHO,
LWIMPOKO paccTaBMB Horu. o ero yTBepXAeHWl0, Takas nosvuus paet
HafeXHYl OMopy KOpmycy W pykam.

KamepToH fep>aT 3a PYKOATKY M Pe3Ko, HO He CAMLLKOM CWbHO,
YyAapsAT UM 0 KaKOn-nn60 TBEpAbI NMpeaMeT, NOKPbITbIA TKaHbO, CYKHOM,
pe3nHoil. MOXHO MpoCTO YAapATb BUNKOW KaMepTOHa M0 COTHYTOMY
cycTaBy KUCTW cBOGOAHON NEBON pyKu.

HacTpoeyHbllii KN4 MOXET 6blTb MOCAXEH Ha rON0BKY BUP6ens B BOCh-
MW pasNnYHbIX MONMOXEHUAX. Kakoe M3 HMX npegnoututencHee? O6was
peKoMeHAauusa: pyyka Kioua y posnsa AOo/KHA CTOATb NpaBee, ay NuaHu-
HO HECKO/bKO fleBee BOOOpaXaeMOoW NMHUM MPOAOSIKEHUA CTPYH.

PacnonoxeHune pyKOATKM Kw4va crnpaBa oT Bupb6ens (Mpu HacTpoiike
I'II/IaHI/IHO) CYNTaAEeTCA HenpaBW/IbHbIM, XOTA Ha NPakKTUKe MOXHO BCTpe-
TUTb Y HEKOTOPbIX HAacTPOMLMKOB W Takoe MOM0oXeHue Knwoya. Mpu pac-
MOMOXEHUN PYKOATKM CNpaBa B MOMEHT MOBbILLEHUA HATSHXKEHUS CTPYHbI,
Ha HWXHIOW 4YacTb rHesga BupbenbbaHka okasbiBaeTcA 60/blUOe AaBlie-
HWe, KOTOPOE CMUHaeT ApeBeCUHY. B KOHEYHOM cyeTe MPOMCXOAMT paclua-
TbiBaHME rHe3ga ¥ ocnabneHue nocagku BupGens B BuabbepbaHke. Of-
HaKo MpW HacTpoiike camblX KpalHUX CTpyH 6acoBOro W AMCKaHTOBOTO
pPerucTpoB NPUXOLUTCA OTCTYMaThb OT «MPaBUNLHOTO» MOJIOXKEHUA K/HYa,
TaK KaK MHaye K4 TaM He MOCTaBMLWb Ha Bup6ensb.

MonyyaeTcs Kak B WM3BECTHOW cuTyauuun: «Henb3s, HO €CAM OYEHb
Heo6XofMMO, TO MOXHO». M0 HaleMy MHeHUWI0, ec/in He 3/10ynoTpebnaTs
CMWNLWKOM 6GONbLIMM NEepeHocoM PYKOATKM K/lova Bnpaso (B posne —
BNEBO), TO TaKOe MO/IOXEHME TaKXe MOXET OblTb AOMYCTUMbIM B Mpak-
TUKe. UTO XXe KacaeTCf W3NMWLIHEro JaBNeHWsA Ha rHe3fo BupbenbbaHka,
TO OHO [AEelCTBUTENbHO He >enaTenbHO AN 6GecnaHUMpPHBIX YYTFYHHbIX
paM WHCTPYMEHTOB, TO eCTb TaKUX WHCTPYMEHTOB, Yy KOTOPbIX YyryHHas
paMa MMeeT OKHO B 06/1aCTU pacnofioxXeHus supbeneii. B coBpeMeHHbIX
KNaBULIHbIX WHCTPYMEHTaX MPUMEHEHbl MCKNHOUYMTENbHO MaHLMpPHble 4y-
TYHHble pambl, ¥ B HUX AaBfieHWe BbIXOAHOW yacTu BupbGeneil nepepaetcs
XecTKol nnacTuHe naHumps. MoO3TOMYy pacrnonoXeHue PYKOATKM Khwoua
M Ha CTOPOHE CTPYHbl, W Ha MPOTMBOMOMOXHON CTOpPOHe onpefensercs
B HEKOTOPbIX CAy4Yasx TOAbKO YAO6CTBOM PaboThl C KAOYOM U He JOMKHO
UMETb 0C060ro oTpuuaTenbHOro BAWUAHUA Ha NPOYHOCTb NocCaakKwu BUP-
6eneii B NaHUMPHBIX MHCTPYMEHTax C XOpOWWUM AepxaHuem cTpos. Ho
npaBoe PacrnofioXXeHue PYKOATKKU HexenatenbHO And 6ecnaHuMpHbIX WH-
CTPYMEHTOB, €CiM K TOMy e cnaba mocajka Bupbenein B rHesgax.

Ha nepsom 3Tane oBnajeHus paboTol C HACTPOEYHbIM KIHOYOM Heo6-
X0AMMO YyCBOUTb MpaBuio: rosioBka Kik4a Bcerga Ao/IKHa ObITh NNOTHO,
40 ynopa ycTaHOBfeHa Ha Bup6ene. B MHCTpymeHTe MOryT CTOATb U pe-
MOHTHbIe YTO/LEHHble BMp6enn. Onf HWUX XenaTenbHO WMMeTb COOTBET-
CTBYIOLLYHO FOMI0BKY HACTPOEYHOrO KAtoua ¢ 60MbLIMM pa3MepoM BOCbMU-

112



rpaHHoro rHesfa. locTaHOBKA HOPManbHOW TOMOBKW Ha YTOJLLEHHbIN
BUp6ENb MOXET MpPUBECTM K Mopye KBagpata Bupbens um K 60nbwomMy
NOGTY Npu HacTpolike.

OO6bI4HOI OWMOKO HauYMHaOLEro HacTpoLMKa SBNsSeTCA NOCTaHOBKA
Kno4a He Ha TOT BUp6enb, CTpyHa KOTOPOro HacTpauBaeTCs B AaHHbIN
MOMEHT. B BepxHeM peructpe 3To 4acTo fBMAAETCA NMPUUMHOWN NEPeTsKA
1 06pblBa CTPYHbl, TaK KakK HacTPOMLMK, He C/bllla W3MEHEHUS BbICOTbI
HacTpauMBaemoi CTPYHbl, MepeTsAruBaeT APYryw CTPYHY [0 ee 06pbiBa.
MoaToMy peKOMeHAYeTCs KaxXAblii pa3 cHayana y6eanTbCs B MPaBUIIbHO-
cTn Bbibopa Bupbens.

Llenb HacTpoOWKM — moflyyeHWe MpaBWAbHO W YCTOWUYMBO HAaCTPOEHHbIX
CTPYH C TOYHO BblAEPXAHHbIMW BbICOTHLIMW COOTHOLWEHUAMU. CTabunb-
HOCTb 4YacCTOThbl 3BYYaHWUsS CTPYHbl 3aBUCUT OT TOW TEXHWKWM HACTPOIKM,
KOTOpOi BnajeeT HacTpoWlMK. [oj YyCTOWUYMBOCTbIO YACTOTbI CTPYHbI
3ecb cnefyeT MOHWMATb CNOCOBHOCTL CTPYHbI COXPaHATb NPUAAHHYHO et
4acTOTy MpW BO3[eNCTBUM CUMbHLIX YAapoB No Knasuwe. OT faHHOro no-
HATUA HEOGXOAMMO OTAMYaTh CTabUNBHOCTL CTPOA MHCTPYMEHTa, 3aBUCA-
Wyl OT ANTENbHOCTU MPOLECCOB penakcauuu CTPYH M OMOPHbIX KOHCT-
PYKUuit, OT MPOYHOCTU MOCAAKWU Bupbeneid, U3MeHeHWUi TemmepaTypHO-
BNAXHOCTHbIX YC/IOBMIA BHELWHeN cpefbl. Mpu BbICOKOW CTabuUabHOCTH
CTPOA CTPyHa MOXeT ObiTb HaCTpPOeHa HeyCTOWYMBO M3-3a HenpasBu/b-
HOM TEXHUKWN HACTPOIKMW, W NpU NepBbIX Xe CUMbHbIX yAapax Mo KnaBuwe
CTPYHa OKaXKeTcs (haNblWnBO HACTPOEHHOI MO OTHOLIEHUWIO K APYTUM CTPY-
Ham. Tlpy HW3KOWA CTabUIBHOCTU CTPOSA CTPYHa faxe NpM MNpaBUIbHO
BbI6pPaHHOM TexHuKe He OyfAeT YCTOWYMBOA MPOAONKUTENbHOE BpPEMS.

YTo Xe B TakOM cny4ae onpefenser YCTOMYMBOCTb 4acTOTbl CTPYHbI?
MoBefeHMe CTPYHbI B MPOLECCE HAcTPOWKM onpeaensetcs ABYyMs (haKTo-
pamu, 3aBUCALMMMN ApYT OT Apyra: ynpyrocTblo HacTpavBaemoli CUCTEMbI
N TpeHnem B Heil. Kaxpgblii u3 3TuX (hakTOPOB MMeeT HEeCKO/IbKO COCTaB-
nsawwmx. Ecnm nop noHsTHEM «HacTpauBaemas cUCTeMa» nojpasymeBatb
BCE, YTO 3aKpennseT, HaTArMBaeT W MOAAEPXKMBAET CTPYHY B TOuKax
COMPUKOCHOBEHWUSA C Hel, TO B 3Ty CUCTEMY Mbl [AOJIKHbI BK/IHUYUTb
BUpP6enb ¢ BUp6ens6aHKoM, CTpYyHY M ONOpbl CTPYHbI: arpad* unu Knaur-
WTabuk** ¢ KanogacTpoM***, WTUHTbl Ha LWTere M paMHbld WTUHT Ha
YyryHHOW pame. BOT 3Ty BCH CUCTEMY B pe3y/nbTaTe HAcTPOWKM Heo6xo-
[MMO 0CTaBUTb B TAKOM COCTOSIHUM HANpPS)XEHHON yCTONYMBOCTU, KOTOPOE
Hannyylwmnm o6pa3oM COXpPaHMUT 3afaHHYI0 YacToTy CTpyHbl. Mepeuncnum
cocTaBnswolme haKTopoB ynpyrocTu uTpeHus. K nepBoMy Hafo OTHeCTU:
ynpyroctb Bup6ens, cocTaBaeHHY0, B CBOK OYepefib, U3 ynpyroctu camo-
ro supbens u ynpyroctu rHesga B BupbenbbaHke, ynpyroctb Hepaboumx
yacTeil CTpyHbl, YNpyrocTb pabouyeii 4acTu CTPYHbl, YMNPYrocTb LITEra,
CBA3aHHYI0 C YMNpYrocTbl AEKW, W YNpYyrocTb LITEroBbIX LITU(TOB.

K thakTopy TpeHus cnepyeT OTHeCcTW TpeHue Bupbens B rHesge BUP-
6enbbaHKa, TpeHue B arpae WAM Ha KnaHrwTabuke, TpeHMe Ha LTere.
TpeHve Ha wWTUQTE YYTyHHOW pambl Mbl He Gyfem paccMaTtpuBaTh, Mo-

* Arpad — BMHT C OTBepCTMEM B FO/I0BKe, CAYXalWil AN OTCEYKN CTPYHbI.
** KnaHrwTabuk — pebpo 0TCeYKM CTPYH Ha YYryHHoOW pame.
*** Kanogactp — niaHKa faa npuxuma CTPyHbI.



CKOMIbKY OHO, KaK MpaBu/i0, BENMKO W MPaKTUYeCKU MUCKIOYaeT pac-
CTPOIKY CTPyHbl M3-3a CABWra ee OKONOo wTudra.

UTo MpPOMCXOAWT NpW HaTATMBAHWW CTPYHbI B TakKoi cucteme? Mpexge
BCEr0 HaTArMBaeTCH Y4yacTOK CTpyHbl Mexay Bupbenem u arpagom
(kanogacTpoM ¥ KnaHrwrtabukom), ganee HaTArueaetcs ee pabouas
yacTb W B MOCMeAHIO ovepefb — Hepabouas 4acTb MeXAY LTEroBbiM
WTUGTOM U WTUHTOM YyryHHON pambl. MOCKONbKY CyLLeCTBYeT TpeHue B
MecTax oTCeyek paboyeil yacTu CTPYHbl, HANPAXeHWe B KepHe CTPYHbl Ha
pa3NMyHbIX ee yyacTKax O6bIMHO HEOAMHAKOBO, M 3TO CO3JaeT OfHY U3
NpeAnochbIIOK HeYCTOMYMBOrO MOMNOXEHUS CTPYHbl. [eAcTBUTENbHO, Ha-
npsKeHne B KepHe CTPYHbl y BupbGens 6onblue HanpsHkeHWs pabouyei
4yacTu CTPYHbl, a nocnegHee 6onblie, YeM HamnpsxXeHWe Hepaboyeil yacTu
CTPYHbl y WTU(TA YYTYHHOW pambl. Mpy NOCTENEHHOM MOBbILWEHUU CUSb
yAapa MONOTKa MO CTPyHe W MpW YCNOBWM, YTO BeNMYMHA TPeHWUs npu-
6N13NTeNbHO OAMHAKOBA HAa MecTax OTCeYkM paboyeid 4acTU CTpyHbI,
CHayana BbIpaBHUBAKT HaNpPsHKeHUs B KepHe Mo 06e CTOPOHbI arpaga
(knaHrwTabuka), 3aTeM MOXHO BbIpaBHATb HaMpsXKeHWe B KepHe no obe
CTOPOHbI LITErOBbIX WTUHTOB. 3T 06a BbipaBHMBAHWUA HaNpPSAXeHWUR no-
pasHOMY CKa3blBalOTCA Ha 4acToTe KonebaHWil CTPYHbI: cHayana yactoTa
MoBbILIAETCA, Tak KakK CKauyoK CTPYHbl Ha arpadge npu mnepBOHayanbHO
60/1bWOM HanpsXeHWU B Hepabouell YacTu CTPYHbl y BUp6ens nosblllaeT
HanpshkeHne B pabouyeid 4acTW, a C HUM M 4YacTOTy. TakK Kak Hampske-
HUe B HepaboueMm y4yaCTKe CTPyHbl 3@ LUTErOM 6bl10 HUXE HanpsKeHus
B OCTaflbHbIX y4acTKax, TO CABWUF CTPYHbl MO LUTEry BbI30BET YXe MOHK-
XKEHMe 4acToTbl paboyeil YacTu CTPyHbl. Mbl paccCMOTpeNnn OAWH BapuaHT
paboTbl CTPYHbl Npy OMpefeseHHOM COOTHOLUEHUWN TPeHWii n ynpyrocTei
3/1EMEHTOB HAacTpauBaeMoOi CUCTEMbl. B Kax[oM WHAMBUAYANbHOM CNy-
yae KaXAOMY WHCTPYMEHTY, CTpyHe O6yAyT CBOWCTBEHHbI KOHKpeTHble
COOTHOLLEHUA BEIMYMH TPEHUIA B OMOpax M ynpyrocTeil, KOTOpble 3apaHee
onpefennTb HEBO3MOXHO. Hanpumep, npu 60NbLIOM TPEHWM Ha LiTere
HanpsXXeHUs B KepHe Mo 06eMM CTOPOHAM LITera MpU CpaBHUTE/NbHO cna-
6bIX yfapax BoobLe He 6yAyT BbipaBHUBaTbLCA. [oBefeHUe CTPYHbI 6yaeT
WHbIM, €C OHA MpeABapuTenbHO 6blna CYLWECTBEHHO MepeTAHyTa W Ha-
CTPOeHa C MOHWXEHNEeM HanpsHXXeHUs BepxHero Hepaboyero y4actka (y
BMp6ens). BennumHa TpeHWs Ha omopax MOXeT CYLEeCTBEHHO MeHATbCA
B pasHbIX CTPyHax. B HEKOTOPbIX Clyvasx TPeHWe MOXET ObiTb MOYTU
paBHbIM HY/0, 0COBEHHO Ha KnaHrwTabuke, unM pocTuratb 60MbLIOTO
3HauyeHun, Korga conpukacawuimecs y4yacTKU CTPYHbl M KnaHrwTabuka
MOKPbITbl PXaBUYMHOW WAW CTPYHa UMeeT B 3TOM MecTe u310M. YTO6bI
npeogonetb NOAO06Hble MPEnATCTBMSA MpW HacTpolike, peKoMeHAayeTcs
npeaBapuTenbHo ocnabuTb cTpyHy [13]. Ecnu ke ecTb YBEPEHHOCTb
B TOM, 4YTO TpeHWe CTPYHbl y arpada WM KnaHrwrtabuka [OCTaTOYHO
Mano, a Heo6XOAMMO CHATb «3aCTONHble» SBNEHUS B CTPYHE Ha LuTere,
MOXHO npojenatb clieaytoliee: crerka nepetsHyTb CTPYHY M B MOMEHT
3TO NepeTsKKU CUMbHO YAapuUTb MO KNaBulle [JaHHOW CTPYHbI, YTO Bbl-
POBHWT HampsXeHWe Ha wWTere. Mpu nocneaylolwemM MOHKEHUU Hanps-
XeHus, nosopaymBas BMp6Genb MPOTUB YACOBOI CTPeNKW, OJHOBPEMEHHO
YyAapsAloT Mo Knasulle, BbipaBHUBAA HaNpsXeHUs yxe no obeum CTopo-
Ham arpada. [onycTum Temepb, YTO HaNpsXXeHWe Ha LITere JOCTaTOYHO
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BbIPOBHEHO, a TPeHWe CTPYHbl MEXAY LTEroBbIMU WTUHTAMU TaKoBO, 4TO
HeboNbLIME N3MEHEHUS HaNPSXeHUs B CTPYHE Moj Bo3geiicTBreM Bup6ens
He [alT BO3MOXHOCTW CTPYHE CKOMb3UTb NO wWTery. BosHuKaeT Bonpoc,
KaKUM JO/KHO 6biTb HampaBieHWe ABUKEHUS Hepaboyei yacTu CTPYHbl y
BUp6ens, NnpuBoAsALLee K TOYHOW HacTpoiike pabouyei yactu cTpyHbl? Oue-
BMAHO, 3TO MoOcneAHee [ABWXKeHMWe, BbI3bIBAEMOe [felicTBMEM Bupb6ens,
OO/MKHO OblTb TaKOBbIM, YTOObI HaNPSHXKEHUS B KEpHE CTPYHbl M0 06enm
CTOpoHaM arpaga unm knaHrwrtabuka 66 N0 BO3MOXHOCTU PaBHbIMU.
[eAcTBNTeNbHO, €CN 3aKaH4YMBaTb HACTPOIKY CTPYHbI Tak, 4To y Bupbe-
Na HanpshkeHue B CTpyHe 6ygeT 6onblwe, yem B paboyeir yactu, TO npu
CU/IbHBIX Yapax CTpyHa MOXET MepeckoynTb B CTOPOHY BMpOens u 3asbl-
CUTb CBOK 4acTOTy, TO eCTb MPOM30MAET ee paccTpoiika BBepx. Ecnu xe
HaCTpOWKY 3aKaH4YMBaTb MNPU MOHMXEHHOM HAMPSXXEHUU B KepHe Hepa-
6oueli yacTn CTpyHbl Y BMPOENs MO CPaBHEHUIO C HanpshkeHWeM paboueit
4yacTu, TO AanbHeliwas paccTpoiika 6yfeT MpoUCcXofuTb C MOHMKEHUEM
4acToTbl CTPYHbI.

Ecnn He npuHUMaTb BO BHMMaHME HUKakKUX [APYrux (HakTtopos, TO
cnefyeT npusHatb, 4To 6onee uenecoobpas3Ha HacTpoika C MOAHATUEM
BbICOTbI CTPYHbl, TO €CTb Ha MOBbIWeHNe. B 3TOM cnyyae 60nblIoe HaTA-
XeHune Hepaboyero yuyactka OyaeT CTPeMUTbCA MOBLICUTbL HaTSHKEHUe
paboyeii YacTn CTPyHbl. HO 3TO MOBbILIEHME KOMMEHCUPYETCS BbITSKKOW
CTPYHbl U ocnabneHnemM HaTSXKEHUA U3-3a 00bIrpbiBaHUA WHCTPYMEHTa.
Takum 06pasom, ABa NPOTMBOMONOXKHLIX NpoLecca B3aMMHO HeATpanmsy-
H0TCA, 4YTO co3fjaeT MPeanocCbIIKM ANS YCTOWYMBOCTW, CTabUNBLHOCTU Ha-
CTPOIiKN.

Mpy HacTpoiike C MOHMWXeHWeM 06a BbllleyKa3aHHbIX hakTopa (MeHee
HaTAHYTLIA Hepabouuii y4yacToK, 06bIrpbiBaHME) BO34EWCTBYIOT Ha pabo-
Uyl 4aCTb TONbKO B OJHOM HampaBfeHUU — YyMeHbLIEHUS HanpsaXeHuns
W, CnefoBaTeNlbHO, CHMXXEHWS 4acToTbl KonebaHWU CTPYHbI.

BnmaHne Ha cTabunbHOCTb HACTPOWKM OKa3biBaeT TakXe M OKOHYa-
TeNbHOe MonoXxeHue Bupbena. MocnefHUM [LBUXKEHWEM Koya BUp6enb
MOXET OblTb MOCTaB/IEH B TPeX MONOXEHUAX: 1) HEMHOr0 HaKNOHEHHbIM
BHU3 (Y NMMAHWHO), 2) B CPefHEM HENTpanbHOM MONOXeHUU U 3) B BepX-
Hem nonoXxeHun. OYeBUAHO, HETPanbHOe U BEpXHEe NONOXEHNA BUpbens
XYyXe, M0 CPaBHEHUIO C HeGOMbLIMM HAK/IOHOM B CTOPOHY CTpPyHbl. Mpu
CU/IbHBIX yapax no CTpyHe BO3HUKaloLiee 400aBOYHOE HATAXEHNE MOXET
M3MEHUTb NONIOXeHWe BUPOENs BO BTOPOM U B TPETbEM Clyyasx W, cfefo-
BaTe/lbHO, N3MEHMTCA HacTpoiiKa CTPyHbl. B mepBom e cnyyae ynpyroctb
BMp6EeNs MO3BOMNT €My COXPaHUTb 3afaHHYI0 HACTPOMKY CTPYHbl. Takum
o6pa3omM, npeaBapuTeNlbHO HaMnpsXXeHHblA Bupb6enb npefcTaBnaeT ANA
CTPyHbl 60nee HajexHywl onopy. B cBA3u ¢ 3TMM BO3HMKaeT BOMNpOC:
MOXHO WM Henb3a uM3rnbatb BMp6Genb B Mpouecce HaCTPOWKM, XOPOLLO
3TO UNM NAoXo, u noyemy?

MoHabntopgaliTe 3a paboToi ONLITHOrO HacTpoliwmka. Bpag nn Bbl yBu-
OUTe HAcTPOMKY B YMCTOM BMAE TONIbKO C NPMMEHEHWeM OfHOro Bpalla-
TENbHOTO ABWXeHMsA Bupb6ensa. 3pecb caMm ONbIT roBoput 3a cebs. Tor,
KTO XOTH Obl O4MH pa3 HacTpawBan KpaliHW JUCKAHT NUaHWHO, 3HaeT,
YTO OfHUM BpalleHMem BMp6Gens CTPYHY HacTPOUTb MOYTU HEBO3MOXHO.
CABUT KOHUA CTPYHbl JO/DKEH ObiTb He3HauuTeslbHbIM, TakK Kak fgaxe
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He60onbLLIOK MOBOPOT BMP6GENA CUBHO MOBbIWAET WAW MOHMXKaeT 4acToTy.
Mpu BpaleHnn B BUpGene Hem3beXHO CO3Aa0TCA KPYTWU/bHble WU U3rn6-
Hble fetopmanmmn. CunbHble BO34eACTBUA Ha FON0BKY BUP6ENs Bbi3biBalOT
KaK noBOpOT, TakK W ero m3rmb. Manbie ycunus He CONPOBOXAAKTCH
NoOBOPOTOM, TOYHee, caBurom Bupbens B BupbenbbaHke, HO 6narogaps
ynpyroctu Bup6ens, NpoTUBOCTOALLETO KPYTU/bHLIM U M3TUGHBLIM Hanps-
XEeHUAM, c03JjaBaeMblM CTPYHO M HACTPOEYHbIM KAKOYOM, yaaeTca nony-
YnTb BeCbMa Masble CMELeHNA KOHLUA CTPYHbl, 4OCTATOYHbIe ANA TOYHOM
YCTAaHOBKW BbICOTI.

Ecnn He NMpMMEHATb HeB6Oo/bLUMX M3rMbaloWmnX yCcunuii Ha Bupbenn B
LWCKaHTe, TO, B CayYae WX MAOTHOW MOCajKW, CTPYHbl MOXHO MepeTAHYTb
Ha MONMYTOH, MpeXfe YeM HayHeTCs BpaliaTesbHOe [BWXeHWe Bup6ens.
Kak oTmeyan HacTpoiwmk MockoBcKoli kKoHcepBaTopun I K. BoruHo,
OMbITHblE HACTPOWMLWMUKM YMENO MCMONb3YIT KPYTW/bHbIE W M3TMOHbIE
petopmauun Bupbenein nna 60nee TOYHOW W YCTONYMBON HACTPONKMK
[13]. AenaTb HebonbwMe U3rnbol BUpbenei TpedyeTcs 0Y4eHb OCTOPOXHO,
uyTo6bl He cnomaTb BMp6esb M He pacllataTb OT YPe3MepHOro ycepaus
rHe3go B BuMpGenbbaHke. HacTpolmK [JOMKeH 4YyBCTBOBaTb W YMeTb
Haxo4uTb LEHTpanbHOe MOM0XeHWe Ocu BMpBEensi, 0T KOTOPOro MOXHO
cAenatb Hebonblwoin nM3rnbé. Ecnum B pesynbTaTe HEOMbITHOCTW HACTPOWi-
WwuKa BMp6enb YXXe 4Ype3MepHO COrHYT U ero euie JOMOSHWUTENbHO U30-
FHYTb, TO MOMIOXEHWe CTPYyHbl OyfeT COBEPLUEHHO HecTabWnbHbIM, ecnu
BoOGLLe BUp6GEnb BbILEPXUT Harpysky. M0o3aToMy Bce ABUXEHUS Khoua,
Bbi3blBatowWwme un3rn6 Bupbens, HeO6XOANMO MPUMEHATb OCTOPOXHO.
B naeanbHOM cnyvae W30rHYTOe YMpyroe nojoXeHue BUp6ens [OMKHO
6bITb TaKMM, YTOObI MOCNE CU/bHBLIX YAApPOB MOMOTKA U CABWUra CTPYHbl B
arpathe MAM Ha KnaHrwTabwuke ynpyrue ycunus Bup6ens HeMeaneHHO
BO3Bpalany 6bl CTPYHY B MpeXHee MOMOXeHWE U TaknuM 06pa3oM UKBU-
[VpOBanu KpaTKOBPEMEHHYH pacCTpoliKy.-

Tenepb pacCMOTPUM HeEKOTOpble MPaKTUYecKue npuemsl paboTbl C Ha-
CTPOEYHbIM K/HOUYOM, 4acTb KOTOpbIX B3siTa M3 pekomeHgauwii . K- Bo-
rmHo [13].

Mpexzae BCEro Hago Mo3aboTuTbCs 06 YCTOMYMBOM MOMOXKEHUU Mpa-
BO pyKM C KNOYOM. BO BpemMs HACTPOWKM KUCTb WM NOKOTb LOKHbI
NMOKOUTbCA Ha 6Au3nexaleid yacTu Kopnyca posins WAM MUAHUHO Tak,
4yT06bl MOXHO 6bII0 TOYHO KOHTPONMPOBATbL ABUXEHUS K/KOUa B 1060M
HampaBneHun. B KpaliHem cnyuyae xoTs 6bl 60MbWONK Maney AOMKeH
ynupaTtbca B pamy (nocnefHee TONbKO AN poAns). HU Ha OAUH MOMEHT
pyKa He fO/XHa NOKMAaTb OMOPY, KPOMe TOro ciy4vas, Korja nepecTaBns-
eTcs KoY. B To Bpema kak pyka uMmeeT TBepAyl0 OMoOpy, Nanblbl PyKu ©
KUCTb COBEPLUAIT [ABUXEHWS, KOTOPble JO/MKHbI 6bITb AOCTATOYHO CUMb-
HbIMW, HO CBOGOAHbIMW. NS TPEHWPOBKM MOXHO PEKOMeH0BaTb pas-
JINYHblE (M3NYecKne YNpaKHeHUs, pa3BmMBaloLne KUCTb PyKKU, ee MblllLbI:
HanpumMep, ynpaxHeHUs No MOAHATUIO KUCTbK PYKM KakKoro-nnbo rpysa
(raHTenun) B pasHbIX HampaBAeHUAX, BpalieHWe rpysa Mo Kpyry TO/bKO
KUCTbIO, CXXaTue ManbLaMn pykKu HeGOoNblWOro pe3suHoBOro Maya Unu pyu-
HOro acnaHgepa U T. N. 3T M NoAJO6HbIE (hU3MUYeCcKMe ynpaxHeHus byayT
cnoco6cTBOBaTh Pa3BUTUIO CUMbl MbIWL B PyKax, KOTOpble [LOMKHbI
obecneunBaTb MOLLHOE M YyTKOe BO3LEWCTBME Ha K4 U BUpGens. B npo-
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Llecce HaCTPOWKM neBas pyKa [LOMKHA M3BMeKaTb 3BYKW WHTEPBAanoB, W
30eCb HeNuWHUMN ByfyT COOTBETCTBYHOLME UFPOBbIE YNPaXKHEHWS.

B cOBpeMeHHOI HacTpoiike KNaBULIHbIX WHCTPYMEHTOB pasnnyarT Tpu
OCHOBHbIX pabouyux npuema, obecneymBalOLW WX BO3[EACTBME KAKOYa Ha
BMpbenb: BpalieHue Bupbens, ero M3rnb u BpalleHne ¢ 0J4HOBPEMEHHbIM
n3rn6om Bupbens.

C nomoLbio NepBOro NpMeMa MOXHO BbI3BaTb 3HAYMTENbHblE U3MEHE-
HWS YacTOTbl CTPYHbI, IETKO JOCTUYb GOMbLION BbITAXKU CTPYHbI U MOYTK
HEBO3MOXHO NONYYUTb MU3EPHOE YA/MHEHME, 0COBEHHO Heob6XxoanMoe Ans
HacTPOMKW [UCKAHTOBbIX CTPYH. C NOMOLWbI TOMbKO BpalleHUs Ha-
cTpavBaloT 6acoBble M 4YacTb TEHOPOBbLIX CTPYH. B AnckaHTe TouHas
HacTpoiika BpalieHMemM BO3MOXHa TO/AbKO MyTeM MHOFOYUCAEHHbIX ABW-
XeHUW KN4yoM B 06e CTOPOHbI C 60MbLIOK 3aTpaToil BPEMEHM.

BTopoli npuem — n3rn6 supbens — 6osee TOHKOe CPeACTBO HAcTPOi-
K1, O Yem roBOPWAOCH Bbllle. Ecnn nepsblii npuem obecneuunsaeT 6onee
Unn MeHee rpy6yto HacTpoliky, TO BTOPO/ MO3BONSET MOAYYNTb MUKPOH-
Hble CABUTU CTPYHbI W, CNejoBaTe/NbHO, TOYHO HACTPOWUTbL AUCKAHTOBbIE
CTPYHbI.

B oTeyecTBeHHOW NnuTepaType MO HACTPOiKe npuem un3rmba Bupbens
CYMTaeTCAd «HE3aKOHHbIM» W KaTeropuyecku 3anpewaetcs. OCHOBHOe
BO3paXeHWe MPOTWMB TaKOro npuema 3aK/ilyaeTcqd B YTBEPXKAEHWMW, 4TO
n3rné smpbens NpUBOAMUT K pacllaTbiBaHWIO rHe3da Bup6enb6aHka u K no-
NOMKe caMmoro Bup6ens. Ho Tak e Kak BpallieHue Bup6ens B yMenblX py-
Kax He MPUBOAMT K 0GPbIBY CTPYHbI, TaK ¥ N3rn6 BMp6ens, BbIMOMHEHHbI
YMeno v B Mepy, He NpuBefeT K Nonomke BuUp6ens u paclaTbiBaHUIO
rHesga. B nofteepxieHne cKazaHHOMY MOXHO COCNATbCA Ha MPaKTUKY
paboTbl HacTpoOMLWMKOB MOCKOBCKOW KOHCEpPBaTOpUU W [aHHble 3apy-
6exHol nutepatypsl [30].

TpeTuii npvem npeAcTaBnseT coboil MO CyWeCTBY CUHTE3 MepBbIX ABYX
NMPMeMOB, HO ero MOXHO CYMTaTb CaMOCTOATENbHbIM, MOCKO/bKY Hamnpas-
NeHNe [ABVKEHUSA PYKM C K/KOYOM BO BCeX Tpex Mnpuemax pasnyHo: B
nepBoM pyKa [ABMXXETCH B MNOCKOCTU BpalweHus Bupbens, BO BTOPOM —
nepneHAWKYNAPHO MNAOCKOCTU BpaleHUs W B TPeTbeM — NofJ OCTPbIM
YyrnomMm K 37O MANOCKOCTW. M3 pa3obpaHHbIX OCHOBHbIX TPeX MpuMemMoB
HaCTPOWKN BO3MOXHbI MHOTOYMCNEHHbIE COYeTaHUA BO3AEWCTBUA KaOYa
Ha BuUp6enb, oTnnyallmecs NOCneA0BaTeNlbHOCTHIO YepesoBaHWUa MNpu-
€MOB, BEIMYNHON ycunuidi n T. A. Tak, MpocToe BpalieHne BUp6ens MOXHO
BbIMOMIHUTbL C MOCTENEHHbIM MNaBHbIM HapacTaHWeM YCUAUA [AaBNeHus
Ha pYYKY Kto4a, C KOPOTKMMMU YepedyloWwmnMnUCa NAaBHbIMKU TONYKaMU Y
C MOJIHBIM WM YaCTUYHLIM CHATMEM YCWUAUA, a TakKXe OAHMM 6onee wnu
MeHee pe3KMM BpaljaTeslbHbIM TONYKOM. HakoHel, Kak pekoMeHayeT
I. K. bornHo, nnaBHOe BpallaTtenbHOe ycuame MOXKeT COMPOBOXAATbCH
yacTbiMU BUOpaLMAMUK PYKW ¥ Nanbues. Mpu HeNpepbIBHO HapacTalLliem
o6lem BpaliaTenbHOM ycunun BnbpaLmm no3BonsoT NOAy4YUTb AOBOMbHO
Manblii yron nosopoTa Bup6ens, ouwlywaemblii B BUAE NErkKoro Lienyka,
noc/sie KOTOPOro Hajo MOMEHTalbHO MPeKpaTuTb YyCuiue.

HesHaunTenbHbli npocToii M3rnb6 Bup6ens MOXeT 3akaHuMBaTb Ha-
CTPOMKY M MOXET BbIrNAfeTb NPOCTO KaK KOPOTKWIA Cnabblii TONYOK KO-
4YOM, W Ny4lle BCEro ¢ HaKNOHOM BUPOGENs B CTOPOHY CTPYHbI, YeM [OCTU-
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raeTcs BblpaBHMWBAHWE HaANpPsHXKEHWA B paboyeil U Hepaboueih 4YacTax
CTPYHbI.

Mpn NoBbIWEHUN YACTOTbI CTPYHbI TOMYOK AeflaeTcsa BNpaBo M OT ceb,
npyv NOHWXeHUN — BNEBO W K cebe. TONYKM [LONXKHbI OblTb NIEFKUMM,
NoBTOPAIOLWMMUCA, ecn 3TO HeO6X0AMMO, HECKO/bKO pa3. Mocne Kaxpjo-
ro ABWXEHNs Heo6X0AUMMO OCTaHaBNMBaTb CBOE BHMMAHME Ha KOHTpOe
NoNy4YeHHOro pesynbTaTa HacTpoiiku. Ecnm npyu 601bWIMX OTKNOHEHUAX
KonebaHnii CTPYH OT TpebyemMbiX 414 NpPaBWU/bLHOW HACTPONKWM MHTepBana
KMy ¢ Bup6Genem noBopayuMBalOT, TO MPU OKOHYATENbHO TOYHOW Ha-
CTPOViKE NMPUMEHSIOT TOMYKMU.

HekoTopble HaCTPOWLMKKA CYMTAIOT, UYTO MOCNeAHee ABUXEHMe, Korga
TOYHOCTb HACTPONKW [OCTUrAeTCA NIErKUM TONYKOM PYKOATKW, MOXeT
6bITb 1 OT ceba — BNpaBo, M K cebe — BneBo (MpPU BepxHEM pacnono-
XKEHUU PYKOATKU K/to4a Npyu HacTPoOiKe NUaHWHO). HacTpoiwuku roso-
PAT MpW 3TOM, YTO OHW YMEKT He3aBMCMMO OT OKOHYaTe/IbHOro Harnpas-
NEHNsA [BUXEHWA Kawua npujaBaTb BUMPOENto yCTOWYMBOE MOMOXEHME.
B KOHeyHOM cueTe nocnegHee W ABNSETCA TrNaBHbIM. OfHAKO NWUYHbIN
onbIT aBTopa ybexpaaeT (MO KpaiHeli Mepe, camoro aBTopa) B ApPYrom:
ecnn He NMPUAEPXMBATHCA CTPOrO OMNPeAeNeHHOr0 HampaBfeHus 3ak/to-
UNTENbHOTO ABUXEHWA Ko4va ANA Bcex Bupbenei, To HacTpolika nony-
YyaeTCq HecTabunbHON WM Yepe3 HEKOTOPOe BpemMs «pacrnonsaeTca».

A BOT Kak BbIrNSanMT KOMO6UHMpoBaHHbIV npuem . K. BornHo, npumeHs-
eMblil B Tex cnyvaax, Korga Bupbenb MMeeT MAOTHYH MOCajKy: cHauvana
BMp6enb n3rnbatoT cnerka B CTOPOHY CTPYH, MPM HOPManbHOM MOJIOXEHUN
KNo4Ya B possie 3TO MPOUCXOAUT B MOMEHT ONYCKaHWA K CTPyHaM Py4Ku
KNoYa, a B MUAHWHO PYYKY B BEPXHEM MOMNOXEHUU Heob6X0AMMO HaKo-
HUTb K cebe. MoYTM OLHOBPEMEHHO C HaK/OHOM BuUp6enb NMoBopauyuBaloT
Ha He6ONbLIOW Yron B CTOPOHY 3aBbllleHWsA. 3aTeM HanmpaBfieHne u3ruba
BMPOEeNs W3MEHAOT Ha MNPOTWMBOMO/OXHOE, MOBbIWAA 4acTOTy CTPYHbI.
Takoe KOMOWHMpPOBaHHOE [ABWMXXEHWE MNOBTOPAIT HECKONbKo pa3. [lpe-
UMYLLECTBO MOCMEAHEro npuema, a TakxXe npuemMa BpalleHUs Kawya C
BM6paunen pyku 3aknoyvaeTcs B BO3MOXHOCTW ManblX, €ne YN0BUMbIX
caBuros Bupbens, obecrneuymBaloWMX MPUMEPHO B fABa pa3a 60/blIyIO
TOYHOCTb HACTPONKM MO CPaBHEHMK C O06bl4HbIMM npuemamu. Kpome
TOro, yKasaHHble Mpuembl WaAsT MHCTPYMEHT: rHe3fo Bupbens pacwa-
TbiBaeTCA MeHblue, Korga Bupbenb ABUXETCA MuKpowaramum (Hebonbwm-
MW CLBUramMu) K CBOEMY HYXHOMY MOJIOXEHWIO, YeM TOrga, Korga Ha-
CTpoOiiKa nonyyaeTcs Nocne MHOTOKPaTHbIX MakponeperoHos (NOBOPOTOB)
BUp6GENs OKOJI0 3TOr0 MONOXEHUS.

Hafo ckasaTb, 4TO BpalieHue Bupbenei ocnabnsetr ux nocagky, no-
aToMy ntob6oe beclenbHOE MHOTOKpPaTHOE NPOBOpPaYnBaHuNe UX HeJOMNYyCTH-
mo. TakK, B HOBOM BMpOGenbbaHKe nocne NATU MOBOPOTOB MPOYHOCTb MO-
cagku Bupbeneit cHuxanacb Ha 30—50%.

PaboTy KnO4OM MPOM3BOAAT C OAHOBPEMEHHbLIM C/YXOBbIM KOHTPO/MEM
pe3ynbTaToB W3MEHEHWS BbICOTbl CTPYH. 3[4ecb HYXHa onpejeneHHas
KOOpAMHauWsa cnefylowmMx MpoLeccos: ygapa MO KnaBuile, CAyX0BOroO
KOHTPONA GMEHW 1 ABMXKEHUS KNoYa. BeccMbICNeHHO Aenatb ABUMXeHUe
Knoya 6e3 CNyxoBOr0 KOHTPONSA, a CNYXOBOW KOHTponb 6e3 ypapa no
KnaBuLle, NO3TOMY yAap v AO/DKEH 6biTb NMepBbIM B OMepaunn HacTPONKN.
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O6bIYHO Mocne yfapa cnefyeT CAyX0BOW KOHTPOMb U AUlWbL 3aTeM paboTa
KnouoM. B 6acoBbiX W TEHOPOBLIX CTPYHaxX [A/UTENbHOCTb 3BYyYaHuUs
jgoctatoyHa [Ans Toro, 4ytobbl 3a BpPeMs OLHOFO yjAapa HeCKONbKOo pas
nooyepefHO MOACTpamBaTb CTPYHY M B MPOMEXYTKax MexAy MoBOpo-
Tamy Bup6ens NoAgKNYaTb CMYXOBOW KOHTPONb. Yem TOuHee HacTPOeHbI
CTPYHbI B YHUCOH 1 OKTaBY, TeM pexxe NMoBopaynBatoT Bupbens. Mo goctu-
XKEHWW NOYTW TOYHON HACTPONKM CTPYHbI, KOrja B YHUCOHE W OKTaBe
HeobX0AMMO BbIXAaTb OAHO 6ueHne 3a 8— 10 ¢ (unm 3a 2—4 ¢), UCNONb-
3yeTcs TOMbKO OAWH YyAap, O4HO ABUXEHWEe KNYOM; OCTaNlbHOe Bpems
3aHUMAaEeT CNYyXOBOW KOHTPO/b. B AMCKAHTOBOM perucTpe u3-3a GbICTPOro
3aTyxaHus CTPYH BCS HacTpoiika npeAcTaBnsieT co6oii YepesoBaHuA yaa-
pa, KOHTpOnsa W [BWXeHWA Ko4yoMm. WMHorga pekomeHpyeTcs mocne
YACHEHNA XapakTepa 6ueHunii B MHTepBane NPoM3BOAUTL yAap No Knasuile
U [BVWXKEHWe K/H4YOM MOYTW OAHOBPEMEHHO W 3aTeM KOHTPONMPOBaTb
n3MeHeHUe 6ueHuii B nHTepBane. BoobLlie rosops, Takas nocnefoBaTesb-
HOCTb [OCTaTOYHO Lenecoo6pa3Ha, BO-NepBbIX, NOTOMY, 4TO BMGpaLuK
CTPYHbl 06MeryatoT nepemelleHNe ee Ha onopax, Kak Obl yMeHbluas
TpeHue, a BO-BTOPbIX, HAcTPOWKa NO GUEHMAM NpU ManbiX aMnanTypax
KonebaHuii o6ecneynBaeT OTHOCUTENLHO MEHbLUYH PaCTSHYTOCTb OKTaB, O
4yem roBopunioch paHblie. OAHAKO Takas MocnefoBaTeNlbHOCTb He BO BCEX
cnyyasx BO3MOXHa. Tak, B C/ly4yae 3aMeTHO HErapMOHUWYHbIX CTPYH,
Konebntowmxca ¢ bueHnammn, 6ecnonie3Ho BCAYLWIMBATLCSA B 3aTyxarouine
KonebaHMs — 6GMeHNa B HUX B O60OM Cnyyae ocTaloTcsa. HerapmMoHMYHbIE
CTPYHbl C 3aMeTHbIMW OGMEHMAMU nyylle HacTpauBaTb CO CAYXOBbIM
KOHTPO/IEM MO MaKCMManbHOW FPOMKOCTW U TOMbKO MOTOM MOBOpaynBaTh
KU,

3akaH4uMBaTb HaCTPOKY CTPYHbl PEKOMEHAYEeTCS MPOBEPKOW ee yCTOW-
ynsoctu. [lns 3TOro Hafo AOCTaTOYHO CWILHO ABa-TPW pasa yhapuTb
no Knaeuwe W Bcaywartbecs B 6ueHns. Ecnu Bupbenb 6bin noctaBneH B
YyCTOWYMBOE MNONIOXEHME, TO 4YacToTa OWEHMI ocTaHeTcs B npejgenax,
JONYCTUMbIX ANS AaHHOW HOTbl WM AAaHHOTO WHTepBana, W HacTpoUKy
MOXHO CuYuTaTb CTabunbHON. B MpPOTMBHOM Cnyvae HacTpoOiKy mpuaeTcs
noBTOpPWUTL. BTOpas BO3MOXHOCTb MPOBEPKU YCTOWUYMBOCTM CTPYHbI 3a-
KNto4yaeTcs B NPOBEPKe MOMOXEHUA BUPGENs Nerkummu TonYKamu rno pyuke
Knw4da, HanpaBneHHbIMU nepneHAUKYNAPHO NOCKOCTUM BpauweHua BuUp-
6ens. Cnabble usrubatouine ycunms cnoco6CcTBYOT BbISIBNEHUIO TeX CTPYH
1 BupGeneil, NMONOXeHWe KOTOPbIX MOCAe HACTPONKM CTano HeycTonum-
BbIM. KcTaTu, Takoil cnoco6 NpoBepKM Haxo[uTcs B MPOTMBOPEYUU C
OofHWM ©3 TpeboBaHWii, KOTOpOe BCTpevaeTca B nuUTepaType: CHUMaM
K4 C KOMIKa OCTOPOXHO, 4YTO6bl He COMTb MONYYEHHYH HacTpoiiky. Ha
Haw B3rnsg, 3To TpeboBaHWe MCKOYaeT KaKyl-n1mbo npoBepKy ycTou-
UMBOCTU CTPYHbI. [eiiCTBUTENLHO, ecin BUPGENb Npy Maneiiwem KacaHuu
K HEMY CMOCO6EeH M3MEHWUTb CTPOV CTPYHbI, TO YXK NyYLle Ha 3TOW CTpyHe He
Urpatb, NOCKONbKY MpW CWUAbHOM yAape MO KiaBulle paccTpoiika Heus-
6eXHO npousoligeT. KoHeuyHo, rpybbiXx U 6ONbLWINX YCUAWA MpWU CHATUN
K/MYa He JO/MKHO ObITb U B 3TOM CMbIC/IE MOXHO FOBOPUTb 06 OCTOPOXHO-
CTW, KOTOopas BOOGLie [O/KHA COMPOBOXAATb B PasyMHbIX Mpefenax
BCIO paboTy HacTpoWLMKa C MHCTPYMEHTOM.

Bce ckasaHHOe Bbille OTHOCUNIOCH K paGoTe MpaBoi PyKW, 3a WCKIHO-
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YyeHWeM TOro, 4YTO NeBOW pyke OTBOAMAAchb 3afjava 3BYKOW3BeYEHUS.
Ho neBas pyka npu HacTpOiiKe BbIMOHAET He TaKyl YX NpocTyk pabo-
Ty, KaK ygap no knasuwe. Ponb NeBO pykKM HacTONbKO CYLLECTBEHHA,
yTo ee paboTa MOXeT OKa3aTb B/UAHMWE Ha XapaKTep HacTpoOhKM Kna-
BMILUHOIO WMHCTPYMEHTA.

Mpexae BCero BAMSHME NeBOW PyKM NpoOsABAAeTCS uvepe3 cuny ypa-
pa Mo KnaBWllaMm, KOTOPYIO HAcTPOMLLMK MOXeT BapbuMpoBaTb B COOTBET-
CTBUM C HEO6XOAMMOCTbIO. Mbl yXK€ FOBOPUAM paHble O TOM, 4YTO Mpu
pasnnyHoil cune ypapa, NPUMeHsieMOW NpyM HacTpoiike OJHOrO U TOro
e WHCTPYMEHTa, MOXHO YNpaBfaTb B HEKOTOPOW CTEMEHW BENUYMHON
paclwupeHmns okTaB. Bbl6opoM cunbl yaapa no KnasBulliaMm Npu HacTpolike
WHTEPBANOB MOXHO PpEerynumpoBaTtb B HeGOMbLIMX MpeAenax YeTKOCTb
OWeHWA, UX CAbIWMMOCTb. HanomHuM, 4To 6ueHWs Hambonee 3aMeTHbI
Torga, Korga amnauTyabl 61M3KMX MO 4YacToTe 3BYKOB paBHbl. [pu o4un-
HaKoBOW cue yaapa no KnaBuwam B KaKoM-nM60 MHTepBase coBnajato-
LMe rapMOHMKN, MEXAY KOTopbiIMU 06pasytoTcs GUeHUs, B GOMbLUIMHCTBE
cnyyaeB He paBHbl (M0 amnauTyge). Mpu 60NbLIOK pasHULE aMNAMTy[
6VeHUA CNblWHbI N10X0. B Teopun My3blKanbHOW aKyCTUKM 3TO [0OKa3bl-
BaeTca 3fneMeHTapHo. OObIYHO amMnAUTYAbl FapMOHUK YMeHbLIalTCs
0T 6acoBbIX CTPYH K AMCKAHTOBbIM, WCKOYas TONbKO HECKOMbKO WHYHO
3aKOHOMEPHOCTb Y CaMblX KpaiHWX 6acoBbiX CTPYH, 3HEpPrus nepBbixX
rapMOHMK KOTOPbIX HesHaumTenbHa. Kak npaBuno, coBnagatlas rapmo-
HWKa BepxHero 3ByKa WHTepBana OyfeT MeHblle M0 amnauTyge, Yem
COOTBETCTBYHLLAA rapMOHMKa HUXHEro 3ByKa. OTctoga cnegyer, 4to Kna-
BULIY BEPXHEro TOHa MHTepBana Hafo YyAapATb HECKONMbKO CU/IbHEe, Yem
HWXHIOW, WAM CHayana Yy[apuTb KNaBULIY HUXKHEro TOHa, a MoTOM
BepxHero. Torga 3a HebGONbLIOK NPOMEXYTOK BpeMeHM amnanTyga
rapMOHUKM Y HUXHEr0 TOHa YMEHbLUNTCA eCTECTBEHHbIM MyTeM W paBeH-
CTBO aMNAMTYA cOBnajatolnx rapMoHuWK 6yfeT TOYHee.

Ho MoXeT cnyumTbecs Tak, 4To ob6laf 3aKOHOMEepPHOCTb pacnpegene-
HWSi 3HEPrUM TapMOHUK [NSl OTAeNbHbIX WUHTEPBaNOB HapylleHa. B ka-
KUX-TO MHTepBanax 6o0fiee CUIbHOMW OKaXeTCcsi TrapMOHUKa BEPXHEro
3BYKa, TOrfa cuna yfapa no KnaBuLLe HUXHEro ToOHa A0/MKHa 6biTb 60/b-
we. KOHEYHO, COOTHOLUEHWE aMNAUTy[ TFapMOHUK 3apaHee HEeu3BEeCTHO.
M B TOM cnydyae, Korga amnnuTyfbl pasHATCA HE3HAYMTeNbHO W, Clefo-
BaTe/lbHO, GMEHUN CAbIWHbLI BMNOMAHE YAOBAETBOPUTENLHO, HET Heo6Xxonu-
MOCTU C Ppa3HOi cunoil ypapaTb MO KnaBuwam. Ho BOT BCTpeTwAacs
WHTepBaN, KOTOpblli 06bIYHO faeT XOPOLIO CAbIWWMble GUEHUS, HO B AaH-
HOM KOHKPETHOM WHCTPYMEHTE 3TOT MHTepBan WMeeT efjBa yNaB/IMBaeMble
6ueHuns. TyT Hafgo NOMNbITaTbCA YAYYWWUTb CAbIWKWMOCTL 6ueHUn nopbo-
pOM pasfinyHbIX COOTHOLIEHWA cuabl yaapa MO KnaBuwwam WHTepsana.

Cuny ypapa cnegyeT TaKXe Y4YMTbiBaTb MpWM MNpOBepKe KauyecTsa
HacTpoMKM nocnefoBaTeNlbHOCTAMMU OLHOMMEHHbIX MHTepBanos. Lleneco-
06pa3HO npocnywartb TakWe pAgbl WHTEpBanoB CHayana npu cnabbix
1 MOTOM MpW CUAbHBLIX YAapax, He MeHsas cuiy ygapa B OAHOW nocnego-
BaTeNbHOCTWU. VIHTEpecHO 3ameTUTb MpW 3TOM, HACKOAbKO OTAMYaeTcs
XapakTep WHTepBanoB MpU CU/bHLIX W Cnabbix yjapax.

CunbHble yaapbl N0 KnaBuLiaM HYXHbl B HACTPOKe CTPYH C MOBbILIEH-
HOli HerapMOHWYHOCTbIO, MpOofABAANOLWeNcA B OGueHnsax. Cnabble ypapbl
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4acTo MPUMEHSIOT B HAcTPOKe 6acoBbiX CTPYH, MOCKOAbKY aMMAnTyfgbl
MepBbIX FTAPMOHMK B HWX Manbl, a cnabblii yaap nMo3BOASET OTHOCUTENbHO
MeHblle BO30YXAaTb BbICOKME TFapMOHUKW, TO ecTb Kak Obl yny4ywatb
CNbIWMMOCTb MepPBbIX [fBYX FapMOHWK, HeO6X0AMMbIX MpW HacTpoiike
OKTaBbl.

YacToTa yfapOB Mpu HAcTpolike pa3nuuyHa B pas3HbIX perucTpax: B
6acax ygapbl N0 KnaBMlIaMm pexe, B AMCKaHTax — valie, 4emMm B TeHO-
pax. Takoe pas3nuuuMe CBA3aHO TOMbKO C PasHO NPOAOMHKUTENbHOCTbHIO
3ByYaHUA CTPYH B 3TWUX PErucrpax.

Ham ocTanocb Temepb paccMOTpeTb MOCME0BaTeNIbHOCTb HACTPOMKM
CTPYH W PErncTpoB W NepemelleHne KAUHKOB /1A TNYLUEHWNA HeHacTpau-
BaEMbIX B XOpe CTPYH.

MocnepoBaTeNbHOCTb HACTPOMKM PErncTpoB B NpakTUKe YCTaHOBMEHa
cnepytowan: 1) HacTpolika 06nacTu TemnepupoBaHWA, 2) HacTpoiika
6acoBoro permcrtpa, 3) HacTpoiika JWCKAHTOBOrO permcrpa.

Takas o0uepefHOCTb UMeeT CBOe 060CHOBaHWe. CpeAHMIA y4acToK
3BYKOpPAAa, B KOTOPOM HaxofguTtcs 0b6nacTb TemnepupoBaHus, Haubonee
YyBCTBUTENEH NS CAyXa, ero Mpolie HacTpauBaTb TeXHUYECKMW; Manei-
LINe U3MEHEHUA 4acTOTbl CTPYH XOpOLO O6HapyXuBatTCA N0 OMEHUAM,
M NOBOPOThbI BUpGeneli [OCTATOYHO BEANKWM, YTOOGbI UMETb BO3MOXHOCTb
TOYHON YCTAHOBKM 4acToTbl. CTpyHbl 6acCOBOro perncrpa HaTarusalwTCs
Kaxgaa Ha 20—50% 60/blle CTPYH TEHOPOBOIO pernucTpa ueuwe 60/blue,
YeM CTPYHbl ANCKAHTOBOro peructpa. Nx obuiee cymMmapHOe HaTsXeHue
CYLWECTBEHHO BAMAET Ha AedopMaLMio ONOPHbIX KOHCTPYKUMIA. MoaTomy
ecnm 6acoBble CTPYHbl HacTpamBaTb MOC/Ae AUCKAHTOBLIX, TO fedopmanmns
YYTYHHOW pambl COObeT HacTpPOMKYy AUCKAHTOBbIX CTPYH. BnwuaHue xe
HacTPOKM [UCKAHTOBLIX CTPYH Ha HACTPOWKY TEHOPOBbIX W 6acoBbIX
NpakTUYeckn mano3ameTHo. OfHaKo eCTb OLHO WCK/IOYEHUe: HACTPONKy
nocne HenocpefCTBEHHOW Haknafku CTPYH B MpoLecce Npou3BOACTBA
WAKX Mocfie peMOoHTa NPOW3BOAAT B APYrom nopsfgke — o6nacTb Temne-
pupoBaHuA, AUCKaHT, 6acbl. [leno B TOM, YTO MOCMe MEpBOA LBUKOBKMU
(rpy60ii HacTpoOKW) AMCKAHTOBble CTPYHbl CW/bLHO paccTpauBatoTCs,
cajAaTcsa M3-3a pe3koil getopmaLMnm ONOPHbIX KOHCTPYKLMA, 06MATUA ne-
TeNb CTPYH, UX penakcauum u T. . [o3aToMy nopsjoK HacTpPOWKWM CTPYH
Ha MepBO LBWMKOBKE He NUMWUTUPYETCS COO0GpPaXeHUAMU COXpPaHeHUs
HaTsXKEeHUA AUCKAHTOBbIX CTPYH. BTOpyl0 LBUKOBKY W Nocnegytouine Ha-
CTPOWKMN BbLIMOMHAKT B YKasaHHOM Bbille MOPSAAKe.

MocnepgoBaTenbHOCTb HAaCTPOWKM BCEX MEPBbIX CTPYH B 061acTu Tem-
nepupoBaHns onpefensieTcs BblGPaHHbIM MAAHOM HACTPOWKKM, a mocTpoe-
HMe Pa3IMYHbIX NJAHOB HAaCTPOMKU U KOHTPOAS 6bIN0 faHO Ha c. 74—85.
MoaTomy 34ecb Mbl pacCMOTPMM MNOC/EA0BaTENbHOCTb HAaCTPOWKKM CTPYH
B OfHOM XOpe W MOPSAAOK WX 3arnyLleHus.

HaunHasa HacTpoliky xopa ns [ no KaMepTOHY, Mbl Cpa3y CTanKuBaemcs
c npobnemoii BbIGopa CTPYHbl B TPEXCTPYHHOM XOpe, KOTOPYH Heob6xoau-
MO HacTpamBaTb B MNepByk ouepefb. Ha nepBblli B3rNS4 HEBaXHO,
Kakyt 13 Tpex CTPYH B3sTb nepBoii. C APYroi CTOPOHbl, B W3BECTHOM
kHure H. A. IbskoHoBa «Posnn n nuaHuHo» [31] pekomeHgyeTca npexaje
BCEro HacTpauBaTb MepByl0 CTPYHy cneBa B xope. O6a nonoxeHus
HenpaBWbHbI. Bo-nepBbiX, 4NA TOYHOCTU HaCTPOKKM BbIGOP CTPYHbI B XO-
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pe Hebe3pa3NMyeH, a BO-BTOPbIX, HAYMHATb HACTPOIKY XOPOB C fIEBbIX
CTPYH (B NMWMAHWMHO) — 3HauYMT BbIGMPATb HeNy4vlWwWii BapuaHT, TakK Kak
neBble CTPYHbl XOPOB MMWAHWHO 3aKpenjeHbl Ha BUpPOensax, KoTopble
fanblie OTCTOAT OT arpada uam KnaHrwTtabuka. Ho yem 6onblie Hepabo-
yas 4acTb CTPYHbl, TeM MpW MPOYMX PaBHbIX YCNOBUSAX €e COCTOAHWE
HeycToliunBee, MOCKONbKY 6onbluas gedopmauus sBnsetca npesnochii-
KOV 60/bLUeli HecTabuabHOCTM CTpos. MO3TOMYy NepBOi HYXHO HacTpau-
BaTb CTPYHY, BUp6Genb KOTOpPOl/ GMvKe pacnonoXeH K 0TCeYKe CTPYHbl Ha
KnaHrwTabuke wnn arpacge. A neBoi wWAM npaBoii OHa 6yaeT — 370
3aBUCUT OT KOHCTPYKLUUW KNABWLIHOTO MHCTPYMeHTa. Hivbke Mbl mpuBeaem
N Apyrve coo6paKeHuWs B MOMb3y Havana HAcTPOMKWM Xopa CO CTPYHbl C
KOPOTKMM Hepabouyum y4vyacTKOM Yy BuUpGens.

Bbi6paB nepByt CTPYHY ANA HAcTpolikn (B NMaHMHO 3TO ByaeT npasas
CTPyHa KaXAoro xopa), Mbl [O/MKHbI Temepb 3arnywuTb OCTanbHble
CTPYHbl 3TOr0 xopa. MuWHMManbHOE KOMMYeCTBO K/IMHKOB, Heo6xoanmoe
ONA HAcTPOMKWM WMHTepBanoB B 06/1acTu TemnepupoBaHWA, PaBHO [BYM.
B npouecce HacTpOWKM HOBLIX XOPOB KAUHKW HENPEpPbIBHO MNepecTas-
NAKTCHA, Ha 4YTO TpaTuTcA BpemMsA. Jlyywe umeTb cpa3y 13 KAMHKOB,
BCTaBNAEMbIX Nepej Hayanom paboTbl MeXAy BTOPON W TpeTbel CTPy-
HaMu KaXforo xopa. B aTom cnyuyae Bce CTpyHbl XOpOB 06/1aCTW TeMnepu-
poBaHUS OCTaHYTCA CBOGOAHLIMW ANA HacCTPOKM M He noTpebyeTcs fo-
MOMHWUTENbHOTO BPEMEHU HA MepecTaHOBKY KAMHKOB. BMecTo pe3nmHOBbIX
K/MHKOB, KOTOPble, KCTAaTW, MOTYT OblTb NPUYMHON KOPPO3MM CTPYH M3-3a
CofiepXXaHUs B pe3nHe Cepbl, Nyylle WCNOMb30BaTb AePeBAHHbIE KAWHKMU,
OK/IeeHHble 3aMLuei.

MHTepeceH cnocob 3arnyweHns CTPYH, MPUMEHSEMbIA aMepUKaHCKM-
MM HacTpohwunkamu [30]: ANMHHYHO NOMOCKY BOWMOKa uwan  eTpa,
CMOTAHHYI B PY/OH, fepXaT NeBON PYKOW, a OTBEPTKON B MpaBOil pyke
BTaNKMWBAT MOMOCKY MeXAy CTpyHamu. Mpu AOCTAaTOUYHON TONLLMHE BOWA-
7I0Ka NONOCKY MOXHO BCTaBWUTb MeXAY CTPYHaMW pasHbIX XOPOB, TakK 4To
CBOGOJAHLIMU OCTAHYTCH CpefjHUe CTPYHbl. [locne 3arnyleHuss TeM Wan
WHbIM CNOCO60OM ABYX CTPYH Xopa N CBOGOAHYIO CTPYyHY HacTpauBawooT
M0 KaMepTOHY B YHUCOH A0 MOMHOFO WCKOYEHUs GUeHW B TeyeHue Crbl-
LIMMOr0 3BYYaHWUs KaMepTOHa W CTPYHbl, TO €CTb B TEYEHUE MPUMEPHO
10 c.

3a MepBOil CTPYHO MOXHO HAcTpouTb NM6GO OCTaNlbHble CTPYHbI XO-
pa, nnbo CTpyHbl XOpa OKTaBOW Hwxe. LienecoobpasHee npousBecTn
HacTpOWKy BCeX MepBbIX CTPYH B 061acTU TeMMepupoBaHWA W TONbKO
NMOTOM NOACTPOWTbL BTOPbIE W TPeTbU CTPYHbI X0poB. Llenecoo6pa3HocTb
Takoi mocnefoBaTeNlbHOCTM 3aK/ak4yaeTcsd B TOM, YTO MO OAHWMM NepBbIM
CTpyHam fierye [OCTMYbL HEO6XOAMMOW TOYHOCTU HacTpoiku. Kpome
TOro, C MepBOro pasa He Bcerga yAaetcsi NOAYYUTb 3aMKHYThI KBUHTOBO-
KBapTOBbIA Kpyr: Heu36eXxHO BO3HMKAIOT UM HaKanauMBalTCA OLIMOKN.
Mo3aToMy OfHOBpeMeHHass HACTpOliKa YHUCOHOB TONbKO YAAUHWUT BCIO
paboTy; CNpaBMBLUUCHL Xe C Temmepauueid Ha MepBbIX CTPyHax XOpOB,
MOXHO ObICTPO M TOYHO HACTPOMUTb B YHWCOH OCTanbHble CTPYHbl 3TUX
XOpOB.

B xope, fBe CTPYHbl KOTOPOro 3arnylanucb K/AUMHKOM, MepPBbIA YHU-
COH HacTpauBalT, YyCTaHaBNMBAas K/AWHOK MeXAYy TpeTbelh CTpyHOil
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HacTpavBaeMoro xopa u 6/imxaiiwen K Heil CTPyHOI cocegHero xopa. Ha
BUPGENb BTOPOI CTPYHbI HafeBalOT K4 M HATATMBAKOT ee [0 UCYe3HOBe-
HMS1 GUEeHWIA NpY OJHOBPEMEHHOM 3BYYaHMWIN C NepBOI CTPYHOI. 3aTeM KNu-
HOK 0CBO6OXal0T OT CONPUKOCHOBEHUS C TPeTbell CTPYHON U HacTpanBsa-
0T ee B YHWCOH C NepBbIMU ABYMS.

Bbllwe yxe NpuBOAUANCL 3KCNEPUMEHTaNbHbIE JaHHble CYyOBHEKTUBHO-
ro BOCMPUATMA YHUCOHOB C Pa3/IMYHOW CTeMeHbl TOYHOCTM HACTPOWKMW.
B My3blKaNbHOM OTHOLWeHWW B 06/1aCTU TeMNEPUPOBAHUA /yuylle BCEro
3BYy4YaT YHMCOHbI C paccTpoiikoi 1,6— 1,7 ueHTa, To ecTb 1 GueHMe 3a
2—4 c. o HEKOTOpPbIM ApYruMM nuTepaTypHbiM ucTouyHukam [31, 32, 33,
34] cuuTaeTca NpaBWUNbLHOI HacTPOKa YHUCOHa C OfHUM 6ueHnem 3a 10—
12 c

Bbi6Op TOW WMAM WMHOW TOYHOCTM HACTPOMKWM YHWCOHOB [AUKTYyeTcs,
BO-NEPBbIX, MECTOHAXOXAEHWEM YHUCOHA NO fManasoHy: B CpeaHeM pe-
rMCTPe YHWCOHbI HacTpauBalT TOYHEE, YeM B HUKHEM U BEPXHEM pe-
rucTpax. B fguckaHTe NOFPewWwHOCTb HacTPOMKU MOXET [OCTUratb He-
CKOMbKUX 6UeHuli B €. BO-BTOPbIX, TOYHOCTb 3aBMCUT OT BKyCa HacTpoi-
WMKa U My3blKaHTa: KTO-TO MOWUT 4YyTb OXWUBMEHHbIA GUEHUAMMW YHU-
COH, KTO-TO 3TOr0 He MpPUHUMAET.

CnopHOIi, KakK roBOpWMAOChL, SIBASIETCA W HAcTpOiKa OKTaB: Hapsgy co
MHOXECTBOM MHEHWIA MPW3HAHHbIX aBTOPUTETOB O TOM, YTO OKTaBbl A0/-
XHbl HACTpPamBaTbCA YMCTO, 6e3 6eHNIA, BCTPEYalOTCA U MHEHUS He MeHee
NMPU3HaHHbIX aBTOPUTETOB, OTCTaMBalLWMX, NO KpaiiHeli mMepe B HEKOTO-
pbIX CAyYasX, HACTPOWKY OKTaB C HeGOMbWWMW, BepHee, peakumMun 6ue-
HUAMW B CTOPOHY paclIMpeHWs OKTaB, XOTA OKTaBbl M NpU HacTpoiike
6e3 6ueHUl i NoNy4alTCA paclUMpeHHbIMU, KaK Mbl BbIACHUAW paHee. Ecnu
NCMONHUTENb He MpeabaBNAeT 0COObIX Tpe6OBaHWI K HACTPOIKe, OKTaBbl

cnefyeT HacTpauBaTb 6e3 GUEHWIA.

aal/n/>

AJ1O)LL

Cxema 17. 3arnyweHue rnagkux cTpyH MoS0CKOWA
BOiNIOKa
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KnuHKW, BCTaBneHHble MeXAY CTPYHAMU XOpPOB Npu HacTpoiike o6nacTu
TeMnepnpoBaHns, NOCTENEHHO BbIHUMAKOT, €CIN UX YNCNO PABHANOCHL YMUC-
ny xopoB. OneprpoBaHue e TONbKO ABYMS KNMHKaMu TpebyeT, KaK yxe
roBopunoch, 6onblieid 3aTpaTbl BPEMEHW Ha MX MepecTaHOBKY. 3arnyule-
HWe BOIMOYHOW MOMOCKON NpeAcTaBasfieT TO NPeVMYLLECTBO, YTO NO Mepe
HacCTpOKN CTPYH 3Ty MOMOCKY MPOCTO BbIHUMAKT, MOCTEMNEHHO 0CBOGOX-
flasg HoBble CTpyHbl (cxema 17).

Cxema 18. 3arnyleHune 06BUTLIX CTPYH MOIOCKOWA
BoiifIoKa

OueHb yAOGHO WCMONb30BaTb BOWNOYHYK MOMOCKY ANS HacTpoit-
KV ABYXCTPYHHbIX XOpOB 6acoBOro perucrtpa (cxema 18). B nmepsom fByX-
CTPYHHOM XOpe OCTaB/iAlOT CBOGOAHOW MpaByld CTPyHy W 3arnywarT
nesyto. lMepBas cknajka BONNOKa 6yfeT rNyWNTb NEBYIO CTPYHY MepBoro
Xopa v npaByto CTPYyHY BTOPOro xXopa. 3aTeM M0/0CKa BCTaBNAETCA yepes
YyeTblpe 06BUTLIX CTPYHbI, TAK YTO OCTaHYTCA CBOGOAHLIMW NeBas CTPyHa
BTOPOro Xopa W npasas CTPyHa TpeTbero. Elle 4epes3 ueTbipe CTPYyHbI
HOBas Crefylowwas cknafka oCTaBUT CBOOOAHON NeByl CTPYHY 4eTBep-
TOro Xopa W Npasyto CTPYHY MATOro xopa U T. 4. B pe3ynbtarte ocTaHyTCA
He3arNyLWeHHbIMU TOMBKO Te CTPYHbI, BUP6GEN KOTOPbIX PacnonoXeHbl B
nepsomM psdy, TO eCTb HEMnoCPeAcTBEHHO Y WTUMTOB 6acoBOro KnaHr-
wrabuka W CTPYHbl, BUP6EnM KOTOPbIX PAaCMONOXEHbI B YETBEPTOM
psgy. B cepegune >xe 6yayT HaxofuTbCcA ABa pAfja Bupbenein 3arny-
LUEHHBbIX CTPYH. Takum o6pa3om, B Ka[OM XOpe mnocne 3arnyleHus
oCTaHeTCs CBOGOAHO TONMLKO OAHA CTpyHa: MpaBas MepBoOro Xxopa,
neeas BTOpOro, npasas TPeTbero, fnesas 4eTBepToro, npasas MnAToro,
neBas LWeCTOro u T. f. [lanbHelwy0 HacTpPoiKy OKTaB Npou3BogAT 6e3s
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Kaknx-nnbo onepauuii 3arnyweHns — Tak, Kak OyATO B XOpe OAHa
cTpyHa. lMepecTaHoBKa K/w4a Takxe TpeGyeT 0c060ro BHMMaHuUs, Tak
KaK KN4 Hafo 6yfeT CTaBUTb NOOYepefHO TO Ha BUPGEnb HUXKHErO
psfa, TO Ha BMpbGenb BepxHero. HacTpowB NO OAHOW CTPYyHe B KaXfOM
Xope 3TOoi 4acTu 6acoBOro perucTpa, BbIHUMAKOT MOMOCKY BOWMOKa W
HacTpanBalT BTOPble CTPYHbl, MOMHS TOAbKO, YTO K/OY Hafo CTaBUTb
nooyepefHo Ha BMpGenu BTOPOro W TpeTbero psgoB. B 3aBucumocTu oT
KOHKPETHOro pasmelleHns BupGeneid ABYXCTPYHHbIX XOPOB MOXeT OKa-
3aTbCA BO3MOXHOW nepBoovepefHas HacTpoiika CTPYH, COOTBETCTBYHO-
Wux BUpGENsM BTOPOr0 M TPETbEro psifoB.

HacTpoliky 6acOBOro permcrpa 3akaH4MBalT HAaCTPONKON OfUHAPHBbIX,
CaMbIX HW3KMUX O6GBUTLIX CTPYH, 4151 KOTOPbIX He HYXXHbl KIWHKW.

MopsAAoK 3arnyweHUs W HacTPOWKM CTPYH AWCKAHTOBOrO perucrpa
B MPUHLMME He OT/AMYaeTcs OT nopsgka paboTbl CO CTpyHamu cpeg-
Hero (TEHOPOBOr0) perucTpa, Ho ANsA 3arnylWeHUs NPUMEHSIOT AepeBsH-
Hble C 3aMLUEel KNMHKKM B BUAE AJMHHBIX (NPUMEPHO C KapaHjal) cTepx-
Heil c BMMIOYKOW Ha OLHOM KOHLE W C /10MaToOYKOl Ha Apyrom, KoTopble
yLOBHO MpOCOBLIBaTb MeXAY ramMMeplwTunsamMu, u numbo o06xBaTbiBaThb
BWIOYKON OfHY CTPYHY, Nn60 BCTaBAATb NOMNATOYKY, 3arnylwas cpasy
[BE CTPYHbI.

BacoBble CTPYyHbl posns MO3BONSKT OCYLECTBNATb OAWH BUA HACTPOii-
KW, B MPUHLUME BO3MOXHbIA, HO HEyAOOGHbIA ANs NUaHUHO. ITO — Ha-
cTpoiika no dnaxoneTam. 3arnylleHne CTPYHbl Ha cepefiMHe ee paboyeii
4acTu yAanseT U3 CnekTpa 3By4YaHUs MepByH FapMOHUKY M 06neryaeT Ha-
CTPOiKY N0 BTOPO/ rapmMoHuke. [M03TOMYy, HalAs NWHWUIO, Ha KOTOPOW
NexaT TOYKM AeNeHus CTPYHbl Ha [Be paBHble YacTW, MOXHO Ans obner-
YeHUs HacTpoiku 6acoBOro perucTpa MPOAOXWUTb BOWIOYHYH NONOCKY
MeXJy CTPpyHamy Mo 3TON NUHWK.

HwXHuiA peructp posns, M 0CO6EHHO NWAaHWMHO, TPYAHO HacTpauBaTb
Mo ABYM MPUYMHAM: YXO Mano4yyBCTBMTENbHO K HW3KMM 4acToTam, W
aMnNAnUTyfbl MepBbiX FAPMOHWK 6aCOBbIX TOHOB He3HauuTeNbHbl. Kpome
TOro, n3-3a 60/1bLLIOr0 KOAMYEeCTBa rapMOHUK B 6acCOBbIX TOHax (40 copo-
Ka) M UX HErapMOHMYHOCTU MPU HACTPOliKe OKTaB OTYET/AMBO CAblWATCA
HECKONbKO OWeHWi pasHbiX 4acToT. HacTpoiwuk ycTpaHsieT 6ueHus
MeXAY OAHON napoil rapmMOHWMK, a OHM CTaHOBATCA 6onee 4yacTbiMK Yy
Apyroi napsl. MpaBWAbHON HacTpoiike 6acoBbIX CTPYH cnoco6CcTByeT
BHMMaTe/lbHOe BC/AYLUMBaHWE B XapakTep 3BYy4aHWUs OKTaBHbIX WHTepBa-
NI0B, KOHTPOAb WM3MEHEHWn B TemMbpe HacTpauMBaeMoOi OKTaBbl. MoOSCHUM
3TO Ha MpPUMEpe HECKONbKO HEOXWAAHHOW aHanoruwu.

MHOrMm npuxogunocs Habnwgate paboTy Kakoro-nmb6o MexaHusma
c gsuratenem. MnaBHo pa6oTarolias NpU HOpManbHbIX YCN0BUAX MallMHA
HauMHaeT 06bIYHO M3AaBaTb XapaKTepHOe TPOMbIXaHWe, MOX0Xee Ha pes-
KuiA 3BYK p-p-p, €CAM 4acToTa BpalleHUs fBuratens npubnmxaercs K
pe30HaHCHOM YacToTe Kopnyca MaluHbl. YT0-TO NoAo6HOE MOXHO
06HapyXUTb NpW HacTpoiike 6acoB: MpaBU/AbHO HAcTpPOEHHas OKTaBa B
3TOM perucTpe u3faet cBoeoGpasHoe «pblyaHNE», 0COGEHHO 3aMeTHOe Npu
TOYHOI HacTpolike OKTaBbl.

Hago ckasaTb, 4TO Tem6p ApyrMx WHTEpBanoB TakXe pasnyeH B
3aBUCUMOCTM OT TOrO, HACKOAbKO OHM TOYHO HAcTpOeHbl. OnbiTHble Mac-
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Tepa B CcBOeil paboTe PyKOBOACTBYIOTCA He TONMbKO YWCAOM 6GWEeHWI, HO K
TeMO6pom CO03By4Msi. OTO NO3BONSET TOYHEe W O6bICTpee HacTpauBaTb
MHTepBanbl. HaunHawowemy HacTpoOWLKUKY Heo6XOAMMO CTPEMUTLCA 3a-
MOMHUTb TeMOP 3BYYaHWs HAaCTPOEHHbIX MHTEPBANOB B Pa3/IMUHbIX OKTa-
Bax, 4TO6bl AOCTMYb HACTOALEro NpoeccroHanbHOr0 MacTepcTBa.

Ecnn WHCTPYMeHT [aBHO He HacTpawBancas W noTpeboBanocb Mo-
BbILLIEHWE CTPOSA, TO HeN36exHo noTpebyeTcsa M NOBTOPEHME KOPPEeKTUpOB-
KA WHTepBanoB. [lpuM HacTpolike ¢ MNOAHATMEM CTPOS Mocne NepBoii
HacTpolikM Heo6XoAMMO cAenaTb MepepbiB B OAWH-ABa AHA, MOCNe Yero
noBTopuThL paboTy. CylleCcTBEHHOE NOBbIWEHWE CTPOA MHCTPYMeHTa cTa-
poii KOHCTPYKLMW cnefyeT BeCTU OCTOPOXHO, B ABa-Tpu 3Tana Cc npo-
MEXYTOYHON BbIAEPXKOWA A0 5—7 fHeil.

B HekoTOpbIX cAyvadx o6WMiA MNopsfOK HacTpoilku LenecoobpasHo
M3MEHWUTb U MPUMEHUTb TaK Ha3blBaeMYyH CEKLMOHHYK HacTpoiiky [35].
Ee ncnonb3yloT TOrga, Korga (hopTennMaHo AONTOe BPEMs He HacTpauBa-
Nnocb, Korfja CTPO/ CUMbHO 3aBbilleH WM, HAao6OopOT, 3aHMXKeH, a TaKxe
B TOM Cflyyae, eCA¥ WHCTPYMEHT HOBbIA, B KOTOPOM elle 3amMeTHbl Mpo-
LlecChbl pefakcauum CTPYH M OMOPHbLIX KOHCTPYKUMA. CyLHOCTb CEKLMOH-
HO HacTpoiiku 3akntouvaeTcs B ciefytollemM. HacTpauBatT, Kak 00bIYHO,
06nacTb TEMNEPUPOBAHNA Ha CTaHAAPTHYH BLICOTY MO KaMepToHy. Janb-
e MAeT HacTpoiika Mo BCEMY AManasoHy CEKLMAMW.

MepBasi cekuus: [0 — MW — conb-Ane3. B mepBom Lware HacTpawu-
BalOT OKTaBaMW BCe TOHa [0 CHayana BHW3 OT 30HbI TeMMepuMpoBaHuA
(T. e. K bacam), MOTOM BCe TOHa A0 BBEPX; B TOW XXe nocnepoBaTesb-
HOCTM HacTpauBaltT BCe TOHa /i, MNOTOM W BCe TOHa COMb-Aue3. B nep-
BO CeKUWW Npyu MOHWKEHHOM CTpoe (hOpTeNMaHo fenalT Hebonbloe
3aBbllieHNe B KaXOW OKTaBe Ha OfHO-ABa OWEHUS B CpPaBHEHUU CO
CTaH4apTHOI BbICOTOMN.

BTtopas cekuua: pe — pa-gues — na-gues. TpeTba Ccekuums: [o-
aves — ha — nA. YerBepTas cekuusa: pe-gues — conb — cu. locnego-
BaTe/IbHOCTb OKTaBHbIX HACTPOeEK B 3TWX CeKUMAX Takas e, Kak K
B MepBoOii cekuuu. HacTpamBaTb peKOMeHAyeTCHs C MepBOro >e pasa
BO3MOXHO TO4YHee. TaK KakK B CEKLWOHHOW HacTpolike Heu3BexHo Ha-
KOM/ieHne oWmn60K, TO B 3aK/0YeHMe Heo6X0AMMa 1 YMCTOBas HacTpoiika.
Bbiroga CeKUMOHHON HACTPOMKM B TOM, YTO Mpu 06bLIYHOW 3aTpaTe Bpe-
MEHWM Ha HacTpoWKy (4ac mnu gsa) NONYYUM [ONTOBPEMEHYH cTabunb-
HOCTb HacTpoiiku. Mpyu 06bIYHOM >Ke MOPSAAKE HACTPOMKM TeX WHCTPY-
MEHTOB, O KOTOPbIX FOBOPU/IOCbL BbIlE, MOBTOPHAf HacTpoiika noTpe-
byeTcs yXe uyepe3 HECKONbKO [Heil.

Heuto nopgo6HOe YMNPOLWEHHOW CEeKLMOHHOW HAacTPOiiKe WCMONb3YHT
W HallM HacTpoiwmkuK. lMpeaBapuTeNbHO B KaX[OM XOpe OfHa CTpyHa
pe3ko 3aBblllaeTcA (nepeTsruBaetcs) 6e3 TOUYHON ee HAcTpoWKu. YBe-
NIMYEHNE HaTSHKEHUSA BCeX CTPYH MPOMCXOAMT 60NMee WM MeHee paBHO-
MEpHO N0 BCeMy AKManas3oHy, Mocfie Yero MOAbeM OCTallbHbIX CTPYH B
Xopax yXe He 6yfeT BbI3blBaTb Pe3KWX MepepacnpegeneHuii Hanps-
XKEHWIA B OMOPHbIX KOHCTPYKUMAX — YYTYHHOW W LEPEBAHHON pamax U
CBA3AHHOW C 3TWM HecTabuNbHOCTU HACTPOWKKU. B HeKOTOpbIX posnsax
B XOpax CpPefHEero v BEPXHEro PerucTpoB MMEKTCA YeTBepTble a/MKBOT-
Hble CTPYHbl, Pe30HMpYlOWMNe Ha KonebaHWA CTPYH OCHOBHbLIX XOPOB.
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HacTpoiiky anuKBOTHBIX CTPYH CpefHero .peructpa BefyT rMocne Bbl-
MOJTHEHMS OCHOBHOW HAacTpoiWiKM, HacTpawWBas WX Ha OKTaBY BbilLe.

B BepxHEM peructpe anuKBOTHbIE CTPYHbl HacTpauWBalT B YHWUCOH
C OCHOBHbIM XopoM. Kone6aHus anuKBOTHbIX CTPYH BO36YyXJawT 3a-
WNMbIBAHMEM MeLMaTOPOM.

2. HacTpoiKa 513bI4KOBbIX WHCTPYMEHTOB

YacTtoTa KonebaHWii A3bl4Ka B HEKOTOPOW CTeneHW 3aBUCUT OT CUSbl
BO3JYLIHOrO MOTOKa, AeNCTBYIOLLEro Ha A3bl4OK. B Tex npegenax, B KOTO-
pbIX W3MeHseTCA fAaBfeHWe BO34yXa B MEXOBOW KaMepe WHCTPYMEHTAa,
4acToTbl A3bIYKOB MOTYT W3MEHATbCA A0 12 LeHTOB, TOYHOCTb XE Ha-
CTPOWKMW, KOTOPOI AOCTUTAlOT KBaNU(ULMPOBaHHbIE MacTepa,— efuHULbI
LeHTOB. M03TOMY A3bIYKOBbIE WHCTPYMEHTbl HacTpauBalT Mpu CTPOro
NOCTOAHHOM faBfeHUn BO34yXa, OAUM3KOM K HOpMaibHOMY CpeaHemy
[4AaBNEHUI0 BO34yXa B MeXOBO KaMepe MHCTPYMEHTa, COOTBETCTBYHOLLEMY
cpeAHeil rpoMKOCTM 3BY4YaHWA.

MuHnManbHas pasHuua B AaBiaeHWW Bo3fyxa Mo 06e CTOPOHbI A3blY-
Ka, Mpyv KOTOPOWA B HeM MOryT BO36YAWTbCSA KonebaHWs, TaK Ha3blBaeMblii
nopor BO30YXAeHUs fA3blyka, paBeH B cpegHem 4—25 mm Bog. CT.*
YBENINUMBAETCA OT HU3KUX HOT K BbICOKMM [36].

MUWHUManbHOCTb NOPOroB BO36YXAEHWUA — OAWH W3 nokasaTenei Bbl-
COKMX 3BYKOBbIX KayeCTB fA3bl4YKOBbIX WHCTPYMEHTOB. Pa3nnuyve noporos
BO30YXJEHNA COCeAHUX TOHOB He [O/KHO OblTb 3aMETHO Ha ClyX.

CNUILKOM BbICOKOE [aBfeHMe BO3fyXa Ha fA3bl4OK MPUBOAUT K CPbl-
BY ero konebaHuil. B Xopowwux WHCTPyMeHTax MOPOr cpbiBa KonebaHuii
cocTtasnaer 210—250 mm BOf. CT.

HacTpoiika npu cpefHeili BenuuMHe [aBneHUs BO3Ayxa B Kamepe
NpPMBOAUT K TOMY, YTO MpW LOCTMXKEHUM MOPOrOBbIX 3HAYEHWI [aBneHWUi
yactoTa KonebaHWii fA3blyka OyfeT OTKAOHATbCA OT CPefHEero 3HavyeHus
Ha 1—1,5 My O6wasn BeNMYMHaA MU3MEHEHMSA YACTOTbl fA3blYKa Mpu M3Me-
HeHUW [aBNeHWs BO3fyxa OT nopora BO36GYXAeHUS [0 Mmopora cpbiBa
Kone6aHnii — nokasaTenb CTabUNLHOCTW CTPOS.

BbicoTHOe nonoxeHue o6nacT TemMnepupoBaHMA B A3bIYKOBOM WH-
CTPYMEHTe HEeCKONbKO WHOe, Yem B (hopTennaHo,— 06blYHO 3TO OKTaBsa
MU1l— mMn2

3T0 06bACHAETCA Tem, 4TO OKTaBa MW1l— MU2 HaxoguTCAa MpakTu-
Yeckn nocpefuHe fManasoHa MenofuM A3bIYKOBOrO WHCTPYMEHTA, B Heil
XOpOLO NPOoC/yLWNBaOTCA 6MeHNs B HacTpanBaeMblX KBUHTaX W KBapTax.
MpuHUMNbI MOCTPOEHMS MNAHOB HACTPOWKWM TakKue >Xe, Kak OmnucaHHble
Hamu paHee Ansa GopTenuaHo.

O6Lee KONMYECTBO HACTPOEK HA3bIYKOBON0 WHCTPYMEHTa MeHbLLE,
yem y opTennaHo. Pa3nnuyaloT YepHOBYHK HaCTPOIKY A3bI4KOB C TOYHO-
CTbIO MPUMEPHO '/T MONYTOHA, NpefBapuUTeNbHYI0 HAaCTPOWKY FOM0COBbIX

* MunnuMeTp BoAsIHOTO cTon6a (MM. BOA. CT.) — efMHMLA AaBfeHWUs, NpuUMeHsiemMast
B TEXHUKe.
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NMaHOK C TOYHOCTbIO U 12— Vie NONyTOHa M OKOHYaTeNbHYK HACTPOWKY
rofI0COBbIX MMAHOK y)XXe B KOPMyCe MHCTPYMEHTa C TOYHOCTbI ‘/32 mony-
TOHa.

YcTaHaBAUBAKT 4acTOTy fA3bl4Ka MEXaHWYecKol WnnugoBKoi cnos
mMeTanna B pa3fNMyHbIX MecTax Mo ANUHe A3blyka. B nwbom cnyuyae cHA-
TMe cnos MeTanna (Ha npefgBapuTenbHOW HacTpolike — oT 20 fo
200 MKM*, Ha OKOH4YaTenbHOW — oT 10 o 80 MKM) y CBOGOLHOrO KOHUa
A3bl4Ka MOBbLILIAET YaCTOTY ero co6CTBEHHbIX KonebaHWUii, a CHATUe cnos
mMeTanna y 3aKpemnieHHOro KOHUa MNOoHWxkaeT ee. YactoTa KonebaHwuii
no6oi cMcTeMbl NMPOMNOPLUOHANbHA KOPHK KBaApaTHOMY M3 OTHOLUEHWSA
XKECTKOCTM cucTeMbl K ee Konebnwouweiica macce. [Mo3Tomy npu wnu-
thoBKe MeTanna f3blYKa 4acToTa M3MEHSeTcs B 3aBMCUMMOCTM OT TOro
napameTpa, KOTOpblii 6oNblue WM3MeHWNCS B pe3ynbTaTe fAaHHOW one-
pauuu.

Mpn wnnhoBke B NOOGOM MecTe f3blYKa OHOBPEMEHHO MEHATCA
M ero macca, M xecTkocTb. OfiHaKO CTeMeHb 3TOr0 U3MEHeHWs pas3nnyHa
B 3aBMCMMOCTM OT MecTa 06paboTku. O6paboTKa OCHOBaHUS A3blYKa
YMeHbLUAET OTHOLUEHME >KECTKOCTM K Macce, TaK KakK W3MeHseT >ecT-
KOCTb B 6ONbLIel cTemeHW, yem Maccy. lMoaTomy npu Takoil o6paboTke
yactoTa KonebaHU f3blYKa YMeHbluaeTcA. AHaNOMMYHO paccyxpjas,
Nerko MOHATb, 4TO nNpy 06paboTKe BepLIMHbI A3blYKa YacToTa ero
CO6CTBEHHbIX KOonebaHWin yBennmumBaeTcs.

WHCTPYMEHT AN51 HacTPOMKM N3bIYKOB HECNOXEeH. JTO wWwabepbl Kpyr-
NOro ceyeHns, Haghuam (C MenKon 6apxaTHON Haceuykoi), TOHKas CTafb-
Has NnacTMHKa-MOAronoCHUK (MHOrga Has3biBaeMas FOMIOCHUKOM, CTpOIA-
HUKOM), NOAAepXwuBaroLias fA3bIYOK Mpu ero o6paboTke, KPHUKM ANs
nogbeMa BHYTPEHHMX $3bl4KOB. MHOrga Mmoryt noHafobuTbCA HaKo-
BaNbHA, MOMOTOK, NAOCKOry6LUbl, HOX W HOXHUUbI. Ha npeaBapuTenb-
HOW HacTpolike, KOrfa CHMMaeTCA A0CTATOMHO TONCTbIA Cnoii meTanna,
npumeHseTca abpasvBHbIA Kpyr, NPUBOAUMbIA B ABUXEHWE HE6O0MbLIMM
3NeKTpoABMraTenem c Momolblo rubkoro sana. B habpuuHbIX ycnoBmsx
HacTpoOliKy Npou3BOAAT B CMeLManbHON 3arnyleHHoW KabuHe, KoTopas
o6opypoBaHa BO3AYXOAYBKOW — YCTPOWCTBOM ANA CO3JaHMA Heo6xoaum-
MOro nepenafa faBfeHWin Bo3gyxa Mo 06e CTOPOHbI fA3blYKa (3a cyeT
paspexeHunsa Bo3ayxa). CTon BO3fYyXOAYBKN CHabXeH cneyuanbHbIiM npu-
cnocobneHneM ANs 3aXuMma roj0COBOA MNaHKU. YCTaHOBMB TF0/I0COBYHO
NnaHKy, ee CHayana BO036YyXJalOT LMUMKOM C MOMOLLbIO MOArON0CHMKA.
MpeaBapuTeNbHY HACTPOKY MNPOU3BOAAT B YHUCOH MO KOHTPONbHbLIM
(3TanoHHbIM) A3blYKaM.

Mpn nogknagbiBaHWW MOATOIOCHWKA MOJ BHYTPEHHUWIA N3blYOK Hafo
CneauTh 3a TeM, UYTO6bl A3bIYOK HEe 3aK/JMHMBANCA U He fethopMuUpoBancs.

BbicoTa 3By4aHMs A3blYKa W3MeHAeTCA B MpoLecce ero MexaHu-
yeckollt 06paboTKM, KOTOpas co3faeT B Tefe A3bluKa HanpskeHus.. Nx pe-
nakcauus MpUBOAWUT K MOC/efYoLeMY W3MEHEHWMIO XXECTKOCTM B MecCTe
KpenneHns f3bluka W, Kak CneacTBue, K M3MEHEeHW0 BbICOTbI 3ByKa. [Mpu
06paboTKe A3bIYOK HAarpesBaeTCs, W B NpoOLECCe OCTbIBAHUA B HEM Takxke
M3MEHAIOTCA HanpsHkeHUWe W BbiCOTa 3ByKa. B pesynbTate sABneHWi

* MukpomeTp: 1 MKM = KI™1 mMm.
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penakcauumn 3ByK, U3fjaBaeMblii 13bI4KOM, MOBbLILIAETCA [OBONLHO GbICTPO
nocne OKOH4YaHWA ero HacTpPOWKW; AN pPasHbIX A3bIYKOB 3TO MOBbLILIEHWE
pasnnyHo [36].

Mpuknelika naiikn BbI3bIBA€T MNPOTUBOMOMIOXHOE W3MEHEHUE YacTo-
Tbl — MOHMWXeHWe 3ByKa. JTa omepauusa B Kakol-TO Mepe KOMMeHCHpyeT
3aBbllEHWE 3BYKa, BbI3bIBAEMOE peflakcalueil MexaHW4Yeckux Hanps-
XeHWUn. TOYHYH HaCcTpOKy MPOBOAAT Y>XKe Mocfe MPUKIenKn naiku.

Ecnn HacTpoliky $3bI4KOB MPOM3BOAAT MO CAYXy, TO MOMb3YKTCA
KOHTPO/SIEM 4acTOTbl GWeHWi, KOTopas [/ HACTPOEHHbIX WHTEPBaoB
Ta Xe, UTO W ANng (opTenmaHo.

B HacTosllee BpeMms CYLLeCTBYIOT creyuanbHble Npubopbl, KOTOpble
CYLLeCTBEHHO 06/1eryaloT npouecc npeABapuTesbHON HacTpolikn B npo-
M3BOLCTBEHHbIX YCNOBMUAX. B 3TOM cnyyae 4acTOTbl I3bIYKOB CPABHUBAKOT-
CS C 3TaNOHHbIMW YacToTamW, BbipabaTbiBaeMbIMW 3MEKTPOHHbLIM TFeHe-
paTtopom, a KOHTPO/Ib CTEMeHU HacCTPOKM OCYyLLecTBASETCH BU3YaNlbHO
No 3KpaHy 3NEeKTPOHHO-/y4YeBOl TpyOKM.

Ha BbICOTY TOHa $3bIYKOB BAMAKOT PE30HATOPbl U KOPMYC WHCTPY-
MeHTa, MNO03TOMY OKOHYaTe/bHasi, 4MWCTOBas HacTpoiika NpoM3BOAMTCA
TONMbKO B KOpMyce TOr0 WHCTPYMEHTa, B KOTOPOM 6yAyT yCTaHOBAEHbI
fJaHHble pe3oHaTopbl. Heobxogumo 34ecb MPOBEPUTL COCTOSHWME W Ka-
4eCcTBO MNPWKNEAKM NaiiKoBbIX K/amaHOB Ha MfaHKax, BAMSKOWMX Ha
HaCTpPOiKy.

Ha TOYHOCTb HACTPOWKM fA3bl4Ka Ha FONOCOBOM MAaHKe BAMAET Aaxke
NAOTHOCTb YCTAHOBKM MJaHKM Ha pe30oHaTope M HafeXHOCTb repMeTu-
3auMyM MAaHKUM MO MepuMeTpy KaHW(ONbHO-BOCKOBOW MacTuMKOi. [pm
HenJ0THOW YyCTaHOBKE UM pa3repMeTusaLuy naaHka cama HauyMHaeT BUGPU-
poBaTb BMECTe C SI3bl4KOM, faBas 6GueHWUs B 3BYKe. VIHCTPYMeHT u 060-
pyfoBaHMe, NMpUMeHsieMble NPU OKOHYaTeNbHOW HacTpolike, B MpUHLMMe
He OT/AMYalTCA OT MHCTPYMEHTOB [N NpeABapuTeNnbHOW HacTpoiiky,
HO MeTOJA HacTpoiku B GOMbLIMHCTBE C/ly4yaeB CMYXOBOW, N0 GUeHWAM,
KOTOpbI/i MoKa N03BONSAeT AOCTUYb 60/bLUE/ TOYHOCTW.

TpYAHOCTbIO B HACTPOWKe KBUHT W KBApT B KMNABMILUHBIX U $I3bIYKO-
BbIX MHCTPYMeHTax fBNfeTCA OMpefeneHWe HanpaBfeHUs Temnepayuu:
0flHO GMeHWe B KBUHTE MOXeT 6biTb M B CTOPOHY CYXEHUS U B CTOPOHY
paclupeHns UWHTepBana. B KNaBUIIHOM WHCTPYMeHTE HanpaBiaeHue
Temnepawuun ycTaHaBNMBaKOT, COMNOCTaBNAS HanpaBNeHWe BPaLLEeHUs KIto-
Yya M 4acToTbl 6MeHWi. YCTaHOBMEHMe HanmpaBneHWs Temnepauuil A3bluka
nyTem ero rnepecTpoiikn — MeTOofOM Mpo6 v OWN60K — BPefHO ANsA Hero,
TaK Kak NpUBOAUT K HEO6PaTUMOMY YMeHbLIEHUIO ero MacChl U XXeCTKOCTH,
uTo, B CBOK OYepefdb, yXyfllaeT 3BYKOBble KayecTBa f3bluka. [103TO-
My 34ecb MWHaf MeToAMKa OnpefeneHUss HanpaBfeHUs Temnepauuu
[36].

OCHOBaHMe A3blYKa MOTHO 3aXKMMaeTCA KaKUM-MBo MeTaninyeckum
pe6GpoM, MpW 3TOM MOBbILLAETCA XECTKOCTb S3bl4Ka, a ero CO6CTBEHHas
yactoTa yBenuumBaetca. [onycTvM, Mbl NPOBEPAEM HUXHUIA A3bIYOK
WHTepBana, Hamnpae/feHWe TemnepaLuu KOTOPOro [O/KHbI OMpPefennTh.
MpuaTue OCHOBaAHWA MOBbILIAET YacTOTY HUXXHEro 3ByKa, W 3TO MOBbI-
WeHne NGO yBeNnuMuMBaeT 4yumcno 6GUEHW A B JaHHOM WHTepBane, nm6o
yMeHblUaeT. YBenuueHne yucna 6GUEHU A roBOPUT O TOM, YTO WHTepBan

5 —B.T. MNopBeHKOB
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OblN HACTPOEH B 30HE CYXXEHUSA WHTepBana, YMeHbLUeHNe yncna 6ueHnin —
0 TOM, 4YTO WHTepBan O6bll HACTPOEH B 30HE PaCLUMPEHUS.

B MHOroronocbix WHCTPYMeHTax (COBPEMeHHble akKKOpAeoHbl n 6af-
Hbl) 06nacTb TeMMepupoBaHUSA HacTpamBalT MO KaKoh-nn6o ogHoW nape
A3bIYKOB Ha CXKUM U paskuMm Mexa. HA3bl4KM Ha [PYTMX [0M0COBbIX
nnaHKax 3aKpblBalT NNACTUHKON C MAFKOW MNpoKNagkoi (Hanpumep,
navikow).

MnaHkn o6nactu* TemMnepupoBaHna, OCTaBLUMECA OTKPbLITbIMU, Ha3bl-
BalOT CTPoeBbIMUW. [Mocne HacTpoWku 061acTM TeMNepupoBaHWa HacTpau-
BalOT BCe OCTa/ibHble CTPOEBble MMIAHKWU, HaxofAwWMecs B TOM XXe pagy.
[anbHeAWwnin NopsafoK HAaCTPOMKKU MNAaHOK MefoAMM U aKKOMMaHeMeHTa
MOXeT 6bITb BblOpaH cnegytowmii [37]:

A3blYKM 6acoBOl 4acTuM 6onblIol OKTaBbl (OKTaBHbIMU WHTepBanamu
no A3blYKaM Menofuun, MPUHATBIM 3a CTPOEBbLIE);

A3bl4KM 6acoBOM YacTW Manoil OKTaBbl (OKTaBHbIMW WHTepBanamu
no A3bl4kaM 60NbWONA OKTaBbl 6aca);

A3bIYKM KOHTPOKTaBbl (OKTaBHbIMW WHTepBanaMu MO f3bl4KaM 60/b-
oK OKTaBbl 6aca);

A3bIYKW MEepBOA OKTaBbl akKoMMaHeMeHTa (B YHWCOH C fA3bl4Kamu
menonumn);

A3bI4YKM Manoil OKTaBbl akkOMMaHemeHTa (B OKTaBy C fi3blyKaMW nep-
BO/ OKTaBbl aKKOMMaHEMEHTA);

A3bIYKM HECTPOEBbIX MMaHOK Menoguu (B YHWCOH C A3blYKaMW CTpoe-
BbIX MNAHOK Menoguun).

B MHOrorosiocbix WHCTPYMEHTax TPeTbWM W YeTBepTble pAfbl A3blY-
KOB HacTpauBaloT B OKTaBY M B PO3/IMB C A3blYKaMW CTPOEBbIX MNAaHOK,
BO3MOXEH TakKXe W NATbIA pAfg A3bIYKOB, KOTOPbIA HacTpauBarlT Ha
OKTaBy BblLLe.

OnunuBaHne A3bIYKOB B MpOLLECCe HACTPOMKKU TpebyeT BLICOKOW Tuia-
TENbHOCTU W aKKypaTHOCTW. [MOCMeWHOCTb NPUBOAUT K MHOFOKpaTHOMY
CHATWIO CNOA MeTafnfna TO Yy OCHOBaHWA, TO Yy BepwuHbl. MHOrokpaTHoe
nognuanBaHne s3blyKa YyXyAlaeT ero CBONCTBa: CHWMXaeTca cTabuib-
HOCTb 4YacTOTbl MNPV M3MEHEHUW BO3AYLUHOrO AaBNeHWUS, MOHMXAeTca no-
por cpbiBa KonebaHWil, yMeHblIaeTCH FPOMKOCTb, yXyAllaeTca TemMbp —
OH CTaHOBUTCHA TrHyCaBbiM, Herny6okuMm. EAMHCTBEHHOe ynyulleHue —
NMOHMXeHne nopora BO36YX/AeHNA — He OnpaBAbiBaeTCA Ha (HOHe MPoYnX
HeXenaTenbHbIX W3MEHEHWU 3BYKOBbIX CBOWCTB.

BbiBalOT A3bIYKWM [PYroro pofa — C/AWMLWKOM XecTkue. HepgocTtaTku
TaKMX N3bIYKOB: MOBbIWEHHbIA MOpPOr BO36YX/AeHUsA, Heo6X0AMMOCTb
60/bWIOr0 pacxoja BO3AyXa, FPOMKMWIA, KPUKAUBLIA Tembp.

KauyecTBO HACTPOWKM $3bIMKOBOrO WMHCTPYMEHTa Heo6xo4MMO MOCTO-
SHHO KOHTpOAMpoBaTb. KaXAblli BHOBb HacTpaMBaeMblii psf rof0CoBbIX
NNaHOK HY)XXHO MPOBEPATb N0 BOSMOXHO 60MbLUIEMY YMUCAY paHee HAcTpo-
EHHbIX pPALOB WHTEpBanamum B YHUCOH W OKTaBy. TpebyeTca o6f3a-
TeNlbHaA CBepka f3blYKOB Menoguu, 6aca M akkomnaHemeHTa. Lleneco-
06pa3HO MNpPOBEpPUTb NOCMEf0BaTeNIbHOCTb OAHOMMEHHbLIX WHTEPBANoB U
06paTUTb BHMMAHWE Ha PaBHOMEPHOCTb W3MEHEeHUA 4acToTbl OWeHWi
B COCEHWX WHTepBanax. ECNM WHCTPYMEHT uUMeeT pPoO3nuB, TO ero Temb-
panbHas oOKpacka TakXe [O/XXHa PaBHOMEPHO W3MEHATbCA OT TOHa
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K TOHY. 3aKaH4YMBaKT MPOBEPKY CTPOS KOHTPO/SEM MPaBU/IbHOCTU 3BY-
YaHus aKKoOpAOB B MenoauMum U 6acax, a TakXe NpOBEpKoi 0aHOBpe-
MEHHO 3BydYalliMX aKKOpPAOB MeNnoguu 1M akkomnaHeMeHTa. CyLllecTBEH-
Hblli MOMEHT NPOBEPKM HACTPONKW: OKOHYATENbHbIA KOHTPOAb AO0JKEH
BbIMOMIHATLCSA He pexke, YeM 4epe3 CYTKW Mocne NocfefHeli HacTPOKu,
TO ecTb Korga 6yfeT npakTUYecKU 3aKOHUYEH MpoLecc penakcayum Mmexa-
HWYECKUX HanpsXKeHWid W CTPoil CTaHeT YCTONYMBBLIM.

3. HacTpoiika WMWNKOBbIX U CMbIYKOBbIX
CTPYHHbIX UHCTPYMEHTOB

PaccMOTpUM HacTpoiiKy Hambosiee pacnpoCTPaHEeHHbIX LWWUMKOBbIX K
CMbIYKOBbIX WHCTPYMEHTOB. B oTnnyme oT (hopTennaHo, 3fecb He HYXHO
HacTpanBaTb KaXfAbli OTAEe/NbHbIA 3BYK AMana3oHa MHCTPYMeHTa, Heobxo-
AUMO HaCTPOUTb TOMIbKO OTKPbITbIE CTPYHbI, & 0CTalbHble 3BYKM NpuU npa-
BU/IbHOI pa3buBke NajoB M TOYHOWM yCTaHOBKe NOACTaBKW MOAy4yaloT npa-
BU/IbHYI0 HACTPOWKY aBTOMaTU4ecKu. MeTo[y KOHTpONs OUeHuid npu
HacTpoiike WHTepPBaNoB, PACCMOTPEHHbI paHee, MOMHOCTbIO MPUMEHUM K
WMNKOBbIM W CMbIYKOBbIM WHCTPYMeHTaMm. [ns HaCcTPOMKM LMNKOBbIX
WHCTPYMEHTOB, KaK Mpasusio, UCMONb3YIOT YHUCOHbI, & 411 CMbIYKOBbLIX —
KBapTbl, KBUHTbl. OTMETVUM Clefylouyt0 0CO6eHHOCTb HaCTPOWKM CTPYH-
HbIX MHCTPYMEHTOB: B CMbIYKOBbIX WHTEPBa/bl MEXAY 3BYKaMu OTAefb-
HbIX OTKPbITBIX CTPYH (60/bluas Tepuus, KBUHTa WAW KBapTa) ABAAIOTCA
YUCTbIMK, TO eCcTb HacTpamBalTcA 6e3 OMeHWA. B LWMNKOBbLIX WMHCTPY-
MeHTax, y KOTOpbIX Ha rpude uMeloTcs nafbl, WX MONOXEHWEe onpeje-
NAT B COOTBETCTBMM C TEMNEPUPOBAHHON LWIKaNOA YacToT. B CMbIYKOBbIX
MHCTPYMEHTaxX 3BYKW 3aKpbITbIX (MpMXaTbiX) CTPYH MOXHO 6paTb nnbo
6nMXKe K YMCTOMY CTpolo, NM6O K TeMneprpoBaHHOMY — B 3aBUCUMOCTH
OT COJIbHOTO WNX aHcamb6/1eBOro MCMONHEHUS.

HacTpoiika WWNKOBOro (MM CMbIYKOBOFO) WHCTPYMeHTa [O/KHa
HaYMHaTbLCA C YCTAHOBKM WAW NPOBEPKWU MOMOXEHUA MOACTaBKU Ha [eke.
Tak Kak cTpyHa, npuxaTas Ha 12-m nagy, AO/KHA AaBaTb 3BYK OKTaBOM
Bbllle OTKPbLITON CTPYHbI, TO TEOPETUYECKU Ha 12-M napy fnuHa pabouyeit
4acTu CTPYHbl fOJDKHA fAenuTbca nonosnam. Ho, npuxumas CTPyHY K
rpudyy, Mbl HaTArMBaem ee M TEM CaMbiM Bbl3bIBAEM [OMOJIHUTENbHOE
MoBbIWEHWE 3BYKa, KOTOPOE MOXXHO KOMMEHCUPOBaTb, [AOMONHUTENbHO
YBENIVUYUB [NUHY CTPYHbI 3a CYeT yjJaseHuss MOACTaBKM OT MOPOXKaA.
YT06bl 3TO yfAaneHWe He ObINO CAUILIKOM 6OMbLIWM, CTPYHbI CTapakTcs
pacnonaratb Kak MOXHO 64uxe K rpudy. TexHUYecKUMMM Hopmamu
npegycmarpusaeTca cliegytoliee paccTOsAHWE OT CTPYHbl [0 NafoBbIX
nnacTuH y 1-ro u 12-ro nagos [38]: B rutape — 0,8 n 3,5 mm; B 6ana-
naninke— 0,7 n 3 mMm; B mMaHgonuHe — 0,7 n 2,5 MM COOTBETCTBEHHO.

MoayepkHemM 3fecb Heo6XOAUMOCTb MPaBWUNbHOW YCTAHOBKWM CTPYH
Mo BbICOTE Haj rpudom, NOCKOAbKY OT 3TOro napameTtpa TakKXe 3aBu-
CUT MNPaBUNbLHOCTb CTPOSA CTPYHHbIX WHCTPYMEHTOB.

OO6bIYHO paccTosHME OT MOpPOXKa A0 NOACTaBKM [O/MKHO PaBHATbCA
YABOEHHOMY pacCTOAHMIO OT MOPOXKa A0 NafjoBOM MnacTuHbl 12-ro naga

5
131



nawc nNpumepHo 2,5—3 MM B rutape, 1,5 MM B mMaHAo/IMHE U 1,5—2 MM
B 6ananaiike. TwatenbHas HacTpoiika TpebyeT MHAMBUAYaANbHOW perynu-
POBKM MOMIOXKEHWA MNOACTaBKA B KaXAOM WHCTPyMeHTe. [10CKOMbKY
TONCTblE CTPYHbl 60MblUe MOBLIWAKT 3ByYaHWe Npu npvkaTum, 6acoBblii
Kpaii noAcTaBKuM fanblie OT MOPOXKa, YeM [UCKaHTOBbIA. Pacnono-
XXeHne NOACTAaBKM Ha WHCTPYMEHTE LO/KHO 6blTb TakuMm, 4TOOblI obecne-
4ymMBanacb YMWCTOTa HACTPOWKM YHWCOHA, OKTaB, KBWHT W KBapT, B3ATbIX
Ha pasHbiX CTpyHax; O06bIYHO [0CTATOYHO y6eAuTbCA B MPaBUILHOCTW
HAacTPOWKM YHWUCOHOB W OKTaB. Ecnu okTaBbl nonyuyalwTcs ¢ GueHuamu,
Heo6X04MMO NPOBEPUTb W YTOUHWUTbL MOJMIOXEHUE MOACTaBKU

MpaBMNbHOCTb YCTAHOBKM MOACTABKM W MPaBUNbHOCTb OKTaBbl 12-ro
Nnafia MOXHO NPOBEPWUTb CPaBHEHWEM TOHa OTKPbITOW CTPYHbl U (hnaxo-
NeTHOro TOHa, N0My4YaemMoro MPUMKOCHOBEHMEM MNanbla K CTpyHe Hag 12-m
nagom. Ecnu thnaxonetHas OKTaBa 3aBbllleHa, TO MOACTaBKY CABUraT
B CTOPOHY pE30HATOPHOro OTBEPCTUA; ecnu e (raxonetHas OKTasa
3aHW)XKeHa, N0 CPaBHEHWIO C TOHOM OTKPbLITOM CTPYHbl, TO MOACTaBKY
0TOABMUTalOT OT Pe30HATOPHOro oTBepcTua. W B TOM ¥ B APYroMm cryvae
KOPPEKTUPYEeTCA BbICOTA TOHA OTKPbLITOW CTPYHbI.

MpaBuAbLHOCTbL YCTaHOBKW MOACTAaBKM HECKONbKO MOA YrAOM K CTpy-
HaM Mpu yBeSMYeHUN ANHbI 6aCOBbLIX CTPYH, CPaBHUTENIbHO C ANCKAHTO-
BbIMU FNafjKUMN CTPYHaMu, B rutapax Jo/XHa obecrneynBaTbCa B NPOU3-
BOLCTBEHHbIX YCN0BUAX (MOCKONbKY MOACTaBKa rMTapbl NpUKNenBaeTcs),
a MonoXeHne nojcTaBoK 6ananaek, AOMpP, MaHAONWH perynupyeTtcsa ca-
MUM MY3blKaHTOM B MpOLECcCe HacTPOiKu

Hwe npuBeAeHbl NAaHbl HACTPONKN WMMKOBLIX W CMbIYKOBbIX WHCTPY-
MeHTOB. Ludpbl B Tabnuuax (HMmxHMe 2 paga) 0603HavyardT Homepa
CTPYH (nepBoii cuMTaeTcs camas TOHKasf CTpPyHa) M HOMepa nafoB, Ha
KOTOPbIX HEO6XOAMMO MPUXaTb CTPYHY, 4TO6Gbl HACTPOUTbL €e B YHWUCOH
C OTKPbITOW CTPYHOW, HOMep KOTOPOW yKa3aH B BEPXHEM psAY.

nTapa

nTapa cemMuctTpyHHas

YacToTa KamepToHa K
HOMep OTKPbLITOA CTPYHbI, 440 1 2 3 4 5 6
no KOTOPbIM WAeT Ha- ry
CTpoiiKa B YHWCOH

CTpyHa, Howmep
HacTpa- CTPYHbI 1 2 3 4 5 6 7
nBaemas
B YHWCOH Homep
napga 7 3 4 5 3 4 5

8. . - . . . -

CTpOii TUTapbi-NPUMbl CEMUCTPYHHO
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MocnefoBaTeNbHOCTb HACTPOWKM APYTUX BWUAOB CEMUCTPYHHBLIX FuUTap
aHanornyHa M3N0XEHHOI BbIWE, 33 WCK/YEHWEM TOro, YTO HOTa s |,
HacTpauMBaemas MO KaMEPTOHY, Yy TePLOBbLIX TMTAap W3BNEKAETCH Ha 4eT-
BEPTOM nagy 1-i CTPyHbl, Yy KBApTOBbIX — Ha BTOPOM nagy 1-ii CTpyHbl
M Y KBUHTOBbIX — Ha OTKPbITOW 1-ii CTpyHe.

14

CTpoii rutapsl TepLOBOW CEMUCTPYHHOW

-rr

CTpoii ruTapbl KBapTOBOW CEMUCTPYHHOI

16

CTpoii ruTapbl KBUHTOBOW CEMUCTPYHHOW

fntTapa wWecTucTpyHHas

YacTtoTa KamepToHa M HoO-

Mep OTKPbITOW CTPYHbI, MO 440 1 2 3 4 5
KOTOPbIM WAET HacTpoiika ry
B YHWCOH
CTpyHa, Homep
HacTpaun- CTPYHBbI 1 2 3 4 5 6
Baemas B
YHUCOH Howmep
naga 5 5 4 5 5 5

17

CTpoii ruTapbl-npUMbl LWECTUCTPYHHOI

B Apyrux BuMAax LIECTUCTPYHHbIX FMTap HOTa nA1HaxoAWTCA Ha BTO-
pom nagy 1-ii CTPYHbl TepLoBOI rUTapbl, Ha OTKPbLITOW 1-li CTPyHe KBap-
TOBOI ruUTapbl, Ha TpeTbeM fnajy 2-i CTPYHbl KBWHTOBOW ruTapbl W Ha
natom nafy 1-i CTPyHbl raBaiicKoW ruTapbl. 3TV TUTapbl MMEIOT Cre-
ayoume cTpom:

133



CTpoii ruTapbl TEPLOBOI WeECTUCTPYHHOI

CTpoit rutapel rasaiickoii

OnekTporurtapa-b6ac

B Tabnuue pns anekTporutapbli-6aca HacTpoilka NEpPBOA CTPYHbI
NPOM3BOAUTCS NMBO B YHUCOH MO KaMepTOHY C 4acToToil 220 Iu, nu6o
B OKTaBY MO KaMepTOHy c yactotoi 440 lu,.

YacTtoTa KamepToHa U Ho”ep 220 Ty 1 2 3
OTKPbITOM  CTPYHbI, MO KOTOPbIM (MU OKTaBa
VAeT HacTpolika B YHWUCOH oT 440 Tu)
CTpyHa,
1 2 3 4
HacTpau- Homep cTpyHbI
BaemMas B
YHUCOH Homep napa 2 5 5 5

22

CTpoii anekTporutapsli-6aca

FMTapa ABeHagUaTUCTPYHHa

fMTapa— OAWH W3 TaKWX WHCTPYMEHTOB, HACTPOKY CTPYH KOTOPbIX
MOXHO BapbupoBaTb MO XXEeNaHWK camoro rutapucta fns obnerueHus
MCNOMHEHNSA HEKOTOPbIX WIPOBbIX MPWEMOB, ANA CO3J4aHUA Kakux-nmbo



0C06bIX MYy3blKanbHbIX 3)(eKTOB. 3TO OTHOCUTCA M K aKyCTUYECKOMN, U K
3M1EKTPUYECKOl ruTape, Kak A5 COMbHOro, Tak M aHcam6/1eBOro WMCnon-
HUTenbcTBa. NS NPeofoneHns pasMYHbIX UFPOBbIX 3aTPYAHEHUA My-
3bIKaHTbl MPUMEHAIOT pasHble Cnocobbl HACTPOWKM CTPYH.

N3paBHa pacnpocTpaHeHa HacTpoiika LWeCcTUCTPYHHON U ABeHajla-
TUCTPYHHOW ruTapbl, OCHOBAHHas Ha KBapTOBbIX WHTepBanax Mexay
OTKPbITbIMU CTpyHamu. B ABeHaAUaTUCTPYHHOW ruTape napHble CTPYHbI
HacTpamBalT B OKTaBY, UCKMOYAA HACTPOWKY B YHUCOH ABYX TOHKUX nap
CTPYH. OTa cucTemMa HacTpoiiku Oblfa pacnpocTtpaHeHa B KoHue XVIII
crtonetna B WUtanum n WcnaHuu. B ctatbe [39] onucaHbl Tpu pasHo-
BMAHOCTU CUCTEM HaCTPOWKW [BeHafLaTUCTPYHHOW rutapbl. [MepBas cu-
CTema HacTpoViku npegcTasBneHa Ha cxeme 19. Ee 0c06eHHOCTb — YeTbIpe
HAaCTPOEHHbIE B YHUCOH CTPYHbl Pe. B 3TOi cucTeMe MOXHO HacTpamBaTb
N WeCTUCTPYHHYI ruTapy, 6e3 OKTaBHbIX CTPYH. [lns Takoi HacTpoiiku
Heob6X0oAMMbl TONCTble CTPYHbI, 4YTOOblI HMXHee [0 COXpaHUI0 CBOK
rnyboKyt OKpacky 3ByKa. ECNM mpumeHeHbl TOHKWE CTPYHbI, TO rutapy
HacTpamMBalT Ha LENblii TOH BbilEe, YeM 3TO MOKasaHO Ha cxeme 19,1
Kak ykasbiBaeT aBTOp cTaTbM [39], nepBas cucTema HacTpOWKW B
HacToAlLee BpemMA MCMONb3YeTCA PeAKo, XOTA HEKOTOpoe Bpemsa Hasaj
ee LMPOKO MNPUMEHANW MHOTUe TuTapucTbl-npodeccuoHansl. bonblwoe
pacnpocTpaHeHWe noayuyuna Apyras cucTemMa HacTpolku (CM. CXemy
19,11). 3T0 TakK Ha3biBaeMas MaXOpHas HacTpoilka, npuMmeHsemas
B TeX C/ay4asx, Korga MefioAut0 MrpatT C YCTaHOBAEHHLIM MaKOPHbIM
aKKkopaoMm. Kak WHTepecHblii BapuaHT 7-10 U 8-10 CTPyHbl Pe MOXHO
nepectponts Ha ®a. B uenom paHHas cuctema 67M3Ka K HOpMasnbHOW
HacTpolike, U 3[eCb He BO3HWKaeT npobnembl mog6opa CTPYH.

i1}

Cxema 19. HacTpoiika gBeHajuatu-
CTPYHHOW ruTapbl



MHTepecHa HacTpolika, 6a3upytouiasca Ha KBMHTe (cM. cxemy 19,111).
[na AOCTMXEHWA POBHOrO 3BYy4YaHUS Ha MeCTo 5-i1 u 6-i1 CTpyH CTaBAT
CTPYHbl Pe, 4uTO 06bIYHO W AenaloT B fBEHALLATUCTPYHHOW rutape, a Ha
mecTe 3-M n 4-ii CTPYH MOXeT ObITb yCTaHOBNeHa cTpyHa Cu. TpeTbs
cucTemMa HacTpoikn obecrneymBaeT OPUrMHaNbHOE 3ByYaHUE UHCTPYMEHTA.

KOHe4yHo, npu N060M U3MEHEHWUM CUCTEMbl HACTPONKU W3MeHseTcs
TeXHWKa WUrpbl, annaukaTypa akKopAoB, W MYy3blKaHT AO/KEH MPUBbIK-
HYTb K HOBOI cucTeme. OfHako ANS TBOPYECKM paGoOTaloOWEro My3bi-
KaHTa HOBble CWUCTEMbl HACTPONKM CO34al0T BO3MOXHOCTb MOBbILIEHNS
BbIPa3nTEIbHOCTU WUCMOMHEHUS MY3blKM 61arofaps Heo6bLIYHOCTU W OpU-
rMHaNbHOCTW 3BYYaHWUS WHCTPYMEHTA.

Bananaika

YacToTa KamepToHa W HOMEP OTKPbITOM

CTPYHbI, MO KOTOPbIM WAeT HacTpolika 440 Ty 1 1
B YHWUCOH
CrpyHa, Homep cTpyHbI 1 2 3
HacTpanBaemas
B YHWUCOH

Howmep napa 0 5 5

23

CTpoii 6ananailkn-npHmbl

MocnepoBaTenbHOCTb HAcTPOWKKM ApYrux BWMAOB 6Gananaek aHano-
rMyHa, ucknwdvaa 6ananaliky-6ac u 6ananaiky-koHTpabac. Hota nal
HaxoAuTcs Ha 1-ii CTpyHe Ha cefbMOM najy B Gananaiike-CekyHfe U
Ha 1-i cTpyHe Ha fBeHajuaToM nagy B Gananaiike-anbTe.

24

CTpoii 6ananaiiku-cekyH bl

CTpoit 6ananaiiku-anbTa Ha OKTaBY HWXe CTpos 6Gananaku-npumsl.
Bananaiika-6ac

YacTtoTa KamepTOHa M HOMep OTKPbITOM 220 Iy,

CTPYHbI, MO KOTOPbIM WAET HacTpoiika (vnn okTaBa oOT 1 2
B YHWUCOH 440 Tu)

CrpyHa, Homep cTpyHbl 1 2 3
HacTpansaemas

B YHUCOH

Homep napa 7 5 5
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25

CTpoii 6ananaiiku-6aca

CTpoit 6ananailkm-koHTpabaca Ha OKTaBy HWXe cTpos 6Gananaiiku-
baca.

Oowmpa
Jompa uyeTbipeXCTpyHHas
Y BCeX 4YeTbIpeXCTPYHHbIX AOMpP, KPOME AOMpbl-KOHTpabaca, OTKpbI-

Tbl€ CTPYHbl HacTpaunBalOT KBWUHTOBbIMW WHTEPBanaMu; CTPYHbl KOHTpa-
baca HacTpanBarT MO KBapTaMm.

YacTtoTa KamepToHa W Homep 880 Iy

OTKPbITOA CTPYHbl, MO KOTOPbIM (MK OKTaBa 1 2 3
NjeT HacTpoiika B YHWUCOH Bbile 440 Tu)

CTpyHa Homep cTpyHbl 1 2 3 4
HacTpau-

Baemas B

YHUCOH Homep napga 7 7 7 7

CTpoii 4OMPLI-NPHMbI YeTbIPEXCTPYHHOM

[Jompy-npuMy MOXHO HauyaTb HacTpauBaTb W CO 2-i CTPYHbl B YHU-
COH MO0 KamMepTOHY C YyacToToi 440 Iy, nocne Yyero NOACTPOUTL 1-t0 OTKPbI-
TYH0 CTPYHY B YHWCOH CO 2-Vi CTPYHON, MNpWXaToid Ha cefbMOM najgy.
B n6om cnyvae coxpaHseTcs COOTBETCTBME YHWUCOHOB, YKa3aHHbIX B
Tabnuue ANA [OMPbI-MPUMBbI.

AHanornyHbl cnocobbl HacTpoek W Ans APYrux BULOB YeTblpex-
CTPYHHbIX AOMpP, KpOMe LOMpbI-KOHTpabaca, HO MepBble CTPYHblI HacTpau-
BalOTCA MO-pasHOMY: B [AOMPe-MUKKONO MNepBas OTKPpbITas CTpyHa 3BY-
YUMNT Ha OKTaBY Bbllle KaMepTOHa C 4YacToToil 440 lu, B gompe-anbTe 1-9
OTKpbITAA CTPyHa 3BYYUT B YHUCOH, B [JOMpe-TeHope 1-a CTpyHa, Npu-
XaTtasf Ha ceAbMOM fafy, 3BYYMT B YHMCOH C KamepTOHOM, W B AOMpe-
6ace 1-9 OTKpbiTag CTpyHa 3BYYMT Ha OKTaBY HUWXe KaMepToHa.

27

CTpoii AOMPbI-NUKKONO YeTbIPEXCTPYHHOI
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CTpoii 4OMpbI-anbTa YeTbiPeXCTPYHHOI

CTpoit AOMpbI-TEHOPA Ha OKTaBY HUXe CTPOsi AOMPbI-NpUMbl. CTpOi
LOMpbI-6aca Ha OKTaBY HWXe CTPOs [JOMPbI-aibTa.

Lompa-kKoHTpabac

YacTtoTa KamepToHa W Homep 100 Ty (nm

OTKPbITON CTPYHbI, MO KOTOPbIM Ha 2 OKTaBbl. 1 2 3
NAET HacTpoiika B YHWUCOH Huxe 440 TIu)

CTpyHa, Homep cTpyHbl 1 2 3 4
HacTpaun-

Baemas B

YHWUCOH Homep naga 2 5 5 5

29

CTpoii foMpbl-KOHTpa6aca 4eTbipeXCTPYHHO

LJomMmpa TpexcTpyHHad

Y BCeX TPEXCTPYHHbIX AOMP OTKPbITble CTPYHbl HAacTpauBalT KBapTo-
BbIMU WMHTEpBanamu.

YactoTa KamepToHa U HOMep 880 Iy (nwm
OTKPbITOA CTPYHbI, N0 KOTOPbIM Ha OKTaBy Bbl- 1 2
naeT HacTpolika B YHWCOH we 440 Iu)
CTpyHa, Homep cTpyHbI 1 2 3
HacTpau-
Baemasi B
YHUCOH Homep naga 7 5 5
30
T

CTpoii 4OMPbLI-NPUMbI TPEXCTPYHHOI
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Jompy-npyMy MOXHO HacTpauBaTb W CO 2-i CTPYHbl B YHWCOH MO
KamMepTOHY C 4yacToToi 440 Ty, mocne Yero 1-t0 OTKPbLITYH CTPYHY MOA-
CTpavBalOT B YHUCOH CO 2-Ii CTPYHOM, NpwaToli Ha naTom nagy. Homepa
NnafoB 1 CTPYH COXPaHATCA LEACTBUTENbHbIMU ANS APYTUX BUAOB Tpex-
CTPYHHbIX AOMpP. Pa3nuyaeTca TONbKO HACTpoiiKa MepBbIX CTPYH: B AOM-
pe-nuKKoNo OTKPbITas CTPYHa 3BYYUT OKTABOM Bbllle KAMEPTOHAa C 4acTo-
Toi 440 Ty, B gompe-anbTe 1-a CTpyHa, npuaTtas Ha ceabmMoM nagy,
3BYYUT B YHWCOH C KaMepTOHOM, B AoMpe-TeHope 1-A OTKpbITas CTpyHa
3BYUYMT Ha OKTABY HWXXEe KamepToHa, U B gomMpe-6ace 1-a cTpyHa, nmpuxa-
Tas Ha ceabMOM Nlady, 3BYUYWUT OKTaBOW HUWXKE KamepToHa.

CTpoii AOMPbLI-NUKKONO TPEXCTPYHHOMN

CTpoii fOMpbl-anbTa Ha OKTaBY HWXe CTPOsi AOMPbI-MPUMbI, CTPOI
LOMpbI-TEHOPA Ha B OKTaBbl HUXE CTPOS LOMPbI-MUKKOMO, a CTPO AOM-
pbi-6aca Ha ABe OKTaBbl HWXe CTPOA [JOMPbI-MPUMbI.

MaHpfonvHa

NHTepBanbl MeXAy CTPyHamMW MaHAONUH — KBUHTbI, KpOMe MaHAoMun-
Hbl-KOHTpa6aca, HacTpauBaemoil Mo KBapTam.

YacTtoTa KamepToHa W Ho-

Mep OTKpbITON cTpyHbl, no 880 M (wm 4 2 3
KOTOPLIM WAeT HacTpoiika H& OKTasy Bbl-
B YHUCOH we 440 Twu)
CTpyHa, Homep
HacTpa- CTPYHbI 1 2 3 4
nBaemas
B YHWCOH Homep
napa 7 7 7 7

CTpoii MaHAO0MNHbI-NPUMbI

32

CTpoii MaHAONUHBI-NPUMBI
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MaHAONUHY-NPUMY MOXHO HayaTb HacTpamBaTb W CO 2-ii CTpyHbI
B YHMCOH MO KaMepTOHYy C 4yacToTol 440 Iy, nocne 4ero HacTpouTb 1-10
CTPYHY B YHUCOH €O 2-ii CTPYyHOR, npuxaToli Ha cefbmom nafy. Homepa
NnajoB W CTPYH, YKasaHHble AN MaHAOMMHbI-MPUMbI, LENCTBUTENbHbI U
ONA MaHAONMH Apyrux BUA0B (KPpOMe MaHAO/NWHbI-KOHTpabaca). B maH-
JONIMHE-MNKKONO N0 KaMepTOHY € YacToTol 440 Iy HacTpauBarT TPETbiO
CTPYHY, B MaHAO/NNHE-MaHAoNe 1-a4 CTpyHa, npuxartas Ha CefbMOM nagy,
[O/KHA 3BYyYaTb B YHUCOH C KaMepTOHOM, B MaHAO/NNHe-N0Te 1-1 OTKPbI-
Tag CTpyHa 3BYYUT Ha OKTaBY HUXE KamepToHa.

CTpoii MaHAONUHbI-NIOThI

CTpoii MaHAONMNHbI-MaHAONbI HA OKTaBY HUWXEe CTPOS MaHAOMMHbI-NPUMBI.
MaHfoNMHa-KOHTpabac WMeeT CTPOW, aHaNOrMYHbLIA CTPOK YeTblpex-
CTPYHHON fOMpbl-KOHTpabaca.

Oc06eHHOCTb MaHLONMHbI (KpOMe MaHO/IMHbI-KOHTpabaca) — nap-
Hble CTPYHbl, HACTpaMBaeMbleé B YHUCOH.

MepeiifeM K HacTpoiiKe CMbIYKOBbIX WHCTPYMEHTOB, W3 Tpynnbl KOTO-
pbiX BO3bMEM CaMble pacnpoCTpaHeHHbIe.

CKpwunka, anbT, BUOMOHYENb U KOHTpabac

CKpVII'IKy, anbT N BUONOHYEb HacTpamBarT MO YACTbIM KBMHTaM, KOHTpa-
6ac — Mo 4nucTbIM KBapTam. OTCyTCTBME NafoB B 3TUX MWHCTPYMeHTax
He NM0O3BOMSET, KaK B LMMKOBbIX, HACTPauBaTb YHNCOHAMM W OKTaBamMun —
Hanbonee nerkuMW [NA HACTPOWKM WHTepBanamu. HacTpous OAHY W3
CTPYH B YHUCOH WM OKTaBY MO KaMepTOHY, My3blKaHT HacTpauBaeT KBUWH-
Ty CHayana MenoAmMyecku, a YTOUHSeT HacTpOliKy C MOMOLLbI0 KOHTPONA
4acToTbl BGUeHWiA.

BoT Kkak MpoucxoauT MNpoLecc HacTpPOMKW CTPYH CKpUMKWU. Tak Kak
06e pyKu ckpumaya npu HacTpoiiKe 3aHATbI (NeBas pyka AepXUT Kopnyc
CKpunku, 60MblIOW Maney NeBOW PyKu 3alyuMnbiBaeT CTPyHy, a npasas
pyKa BpaliaeT COOTBETCTBYHLWMI KONOK JO Tex nop, Moka cTpyHa J1s
He 6yAeT HacTpoeHa TOYHO B KaMepTOH, TO ecTb MOKa He UCYe3HYT Gue-
HUS), Nydle UCNONb30BaTb MOCTOSHHO 3Byualluii KamepTOH, Hanpumep
A3bI4KOBbIA. UT06bLI y6eanTbCA B MPaBUIbHOCTW HACTPOKKU, HEOOXOAUMO
BO30YyAUTb CTPYHY J1S CMbI4KOM U Ha 6osee MNPOAO/KUTENIbHOM 3BY-
YaHWU BbIABUTbL Hanuuue 6ueHnidi. BTopbiM NpreMomM 06bIYHO HACcTpanBaT
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CTpyHy Pe. Mocne Menofuyeckoil HacTPOMKM KBWUHTbI NepexoadaT K 0AHO-
BPEMEHHOMY BO30YXXAeHUI0 CTpyH J1a u Pe, npucnywmeascb K 6MeHnsm
n gobusasch nX ycTpaHeHWs. OKOHYaTeNbHYK MPOBEPKY UUCTOTbI Ha-
CTPOVKMN KBUHTbI NAl— pel genaloT, NPOBOAA CMbIYKOM MO CTPYHaM.

AHanornyHbIM MyTeM HacTpauBalT KBUHTbI COMb — pexu nal— mMu2
3aTpyAHeHus Bbi3biBaeT 06bIYHO HACTPOMKa CTPYHbI Mu, yacToTa KOTOPOW
pe3Ko MeHfeTcsA Aaxe 0T HebonblWUX CABUrOB Konka. MHorga Ans aToi
CTPYHbl Ha CKpWUMKe MMeeTcs 'cneuunanbHoOe HacTpoeyHoe npucrnocobnieHme
C BMHTOM, MO3BO/IAIOWMM OYEHb TOHKO W3MEHATb HaTAXeHWe CTPYHbI.
3710 npucnocobneHne ykpennseTcsd Ha MNOArpUdKe.

B HekoTOpbIX cfyyasX CTPYHbl CKPUMNKW, HaCTPOEHHbIE YUCTbIMM
KBUHTaMu, AalOT HEBEPHble WHTepBasbl NPU 0BbIYHBLIX MO3MLMAX MNafbLeB
Ha rpuce. NMpuynmHa 3feCb Yalle BCEro 3akn4aeTcs B CaMUX CTPyHax:
OHM MOTYT 6biTb OBaNbHbLIMW B CEYEHUW, pasnnyaTbCA MO fUaMeTpy Ha
pasHbIX KOHUax 1 T. . Yalwie BCero nofobHble AedeKTbl UMEKT XUNbHbIe
CTPYHbl, Y KOTOPbIX Y3fibl M MNYYHOCTU B nNpouecce KonebaHUs CTPYHbI
CMeLaTCca B TY UAN APYTYI0O CTOPOHY W MPU 06bIYHOM MOMIOXEHUW Nafb-
La He JalOT NPaBUNbHON BbICOTbI HOTbl. CUHTETMYECKME WU MeTananyeckue
CTPYHbl UMEIOT MEeHbLUe Pas3fIMyHbIX OTKAOHEHWA B pacnpefeneHnn Macchl
no Ai/IMHE CTPYHbl K MO3TOMY MO3BONAKT MOAYyYaTh NpaBuibHble NHTepBa-
Abl B NIOBbLIX MO3ULMAX NEBOA PYKM.

ANbT HacTpauBalOT Ha KBWHTY HVXKE CKPUMKKW, MnepsBas OTKpbITas
CTpyHa COOTBETCTBYET HOTe NAlu HacTpamBaeTCcsa MO KamepTOHy. Buo-
NOHYeNb 3BYYMUT OKTaBOW HWXKe anbTa, W, CrefoBaTeNbHO, ee MNepBYHO
OTKPbITYI0 CTPYHY HacTpaumBalOT Ha OKTaBY HWXe KaMepTOHa C 4acToToi
440 Ty. YacToTbl CTPyH KOHTpabaca HaxofAaTCA B KOHTPOKTaBe W 60/b-
IO OKTaBe, TO eCTb Aaneko OT 3TanoHa 4acToTbl KamepToHa. KoHTpa-
6acucTbl 06/1eryalT MpoLecc HaCTPOWKM CBOEro WMHCTPYMeHTa TeM, 4TO
nonb3ytoTca gnaxoneramu, noayyaembiMuU MpuU NErkKOM MPUKOCHOBEHUN
K CTpyHam Ha '/r, Y3 n 14 pAuHbI CTPYHbl OT MOACTaBKW. YKasaHHble
TOYKM fleNleHNn [al0T OKTaBy, KBUHTY U 4BOVHYIO OKTaBy OT TOHA OTKpbl-
TOW CTPYHbl COOTBETCTBEHHO. [lonyvalowmecs Npu aTomM LeneHun gpraxo-
NeTbl HOCAT Ha3BaHWe OKTaBHOM0, KBMHTOBOMO U KBAPTOBOrO (P/1aXK0/1ETOB,
NMOCKONbKY MMEHHO 3TU WHTepBafibl 06pa3yloTCca MpWM HaxaTuu CTPYHbl B
cooTBeTCcTBYOWMX MecTax [40]. 3ByK KBapTOBOro (naxxoneta TPeTbeW
CTPYHbl 06pasyeT ABONHYI OKTaBY OCHOBHOrO TOHa, TO ecTb HOTY 8 Ma-
Noli OKTaBbl, KOTOPYHO U MOXHO HacTpauWBaTb MO KaMepTOoHy. ®naxo-
NneTbl KOHTpabaca 3By4yaT OT/IMYHO.

35

CTpoit anbTa
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CTpoii BMONOHYenn

38

CTpoii koHTpabaca

Kak CKa3blBaeTCsH HAcTPOiKa OTKPbITbIX CTPYH CMbIUKOBLIX WHCTPY-
MEHTOB MO YNCTbIM MHTEpBanaM MU(aropeiickoro cTposi Ha MHTOHaLUW
APYrux uHTepBanoB? CreayeT ckKasaTb, UYTO OTKPbITble CTPYHbI CO3Aal0T
BbICOTHbI/i OPMEHTUP AN OCTaNlbHbIX WHTEPBANOB MO BCEMY [AManasoHy
WHCTPYMEHTa, W UCMONHUTENN NPUAEPXKMBAIOTCSA 3TOr0 OpUeHTUpa. Jaxe
ec/M CKpunay JO0/KeH TEMMepUpoBaTb MHTEPBaAbl B CAyvae COMPOBOX-
AeHus dopTennaHo, HeoGXOAMMOCTb YUMTbIBATb HACTPOAKY OTKPbLIThIX

CTPYH OKa3blBaeT CBOE B/IMAHNE Ha UHTOHMpPOBaHWe TOHOB BCero gunana-
30Ha.

Appa

Aptha OTHOCMTCA K rpynne CTPYHHbIX LWMWMNKOBbIX WHCTPYMEHTOB.
OHa cofepXut 45—47 cTpyH, HaCTPOEHHbIX AWaTOHWYECKU B [0-6eMONb
Maxope. XpomaTuyeckue 3BYKW Tak>Xe W3BNeKalOTCA Ha apde, AN Yero
UmeeTcs nefanbHblii MexaHW3M ABONHOr0O AelCTBWUSA, NO3BONAKWOLWMIA No-
BbILATb WAN MOHWMXATb CTPYHbl Ha NONTOHA. Bce CTpyHbl [JO — KpacHoro
LBeTa, BCe CTPYHbl Pa — cuHero uBeTta. LiBeT CTpyH nomoraet apucTke
OpueHTUpoOBaTLCA Npu wurpe.. [Aunana3oH apdbl npu 47 cTpyHax: [Ao
KOHTPOKTaBbl — CO/Mb YeTBEPTON OKTaBbl. CYeT OKTaB B apde He coBmaja-
eT C NpUHATbIM Ana qopTennaHo. Caman BepXHAA OKTaBa — Hynesas
(2 cTpyHbl), 3aTeM B HWUCXOAAWEM [BUXEHUW WAyT nepBas, BTOpas,
TpeTbs, YeTBepTad, nATas, LWectas W cefibmas OKTaBbl. HacTpausawT
apy YMCTbIMWU KBUHTAMW, HO NPU >KeNaHUU ee MOXHO HacTPpOUTb Mo
posnto. OAWH M3 NNaHOB HAcTpOikWM apdbl MOXeT 6biTb Takum [41]:
TOH NA TpeTbeil OKTaBbl, COOTBETCTBYHLWMUIA NAX Ha opTennaHHoMh
KnaBuaType, HacTpamBaeTCsi MO KaMepTOHY C u4actoton 440 Ty npwm
nonoXeHnn neganun /1 Ha nepBoit «3apy6ke». OcTaNbHble TOHbI HacTpau-
BalOT MOC/e0BaTe/IbHOCTLI0O WHTEPBANOB: OKTaBa BHW3 — N4, KBUHTA
BBEPX — MM, ellle KBUHTA BBEPX — CW, OKTaBa BHU3 — cu\ nocnegHuii ToH
CU nepecTpamBaeTcs C MNOMOLWbIO Mefjann Ha cu-6emMonb, OT KOTOPOro
6epeTcs KBMHTa BBepX — (a, elle KBMHTA BBEPX — A0, OKTaBa BHU3 —
[0, KBMHTA BBEPX — COMb, elle KBWUHTA BBEPX — pe, OKTaBa BHWU3 —
pe. locnefHUM WHTepBa/OM HacTpamMBaeTcs TOH pe, KOTOpbIA Hago
NMpoBepuUTL MO paHee HaCTPOEHHOMY TOHY nf. Bce KBUHTbI U OKTaBbl
HacTpamBalT 4YMCTO, U eCAM B MNpoLecce HACTPOWKM He 6bl10 OWMOOK,
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nocneAHunidi MHTepBaN TakXe [O/KEH MOAYYMTbCA YMCTbIM, 6e3 BMEeHWiA..
3T0 CXeMaTUYHO BbITASAUT Tak:

39

MnaH HacTpoiiku apdbl

OT HacTpoeHHo 06/1aCTU MHTEpPBanaMu B OKTaBY W KBUHTY HacTpau-
BAlOT CTPYHbl HWXKHEr0o W BEpXHero peructpoB. KOHTPO/Ab HACTPOWiKu
apbl OCYLECTBNAETCA B NPUHLMNE TaK Xe, KaK W KOHTPO/Ib HaCTPOMKU
(opTennaHo: NOCNef0BaTeNbHOCTAMWU  OfHOUMEHHbIX WHTEpPBaNOB —
OKTaB, KBWHT, GOMbLWWX TepUWid, ABOWHLIX OKTaB, AeuuM.

4. TOYHOCTb CTpPOA M HacTpolika
OYXOBbIX WMHCTPYMEHTOB

PacCMOTPUM OCHOBHble (akKTOPbl, BAMSAIOLME HA MY3blKaNbHO-aKyCTU-
ueckMe CBOICTBA AYXOBOr0 WHCTPyMeHTa. [Mof TakMMu cBOWCTBaMM Ans
OYXOBbIX WHCTPYMEHTOB CfiefyeT Mpexae BCEro MOHMMaTb TOYHOCTb
CTPOs, KauyecTBO 3ByKa (Tembp) W NerkocTb 3BYKOM3BfeueHus. Beco-
MOCTb WM 3HAYMMOCTb AaHHbIX CBOWCTB Y PasHbIX WHCTPYMEHTOB pas-
NNYHA, HO ANA AYXOBbIX MHCTPYMEHTOB TNaBHbI/i MHTEpec mpeAcTaBaseT
MMEHHO TOYHOCTb CTPOS. Be3yKopu3HeHHas HacTpoiika — BOT 4To Tpe-
GyeTcs OT BbICOKOKAYeCTBEHHOrO JyXOBOr0 MHCTpyMeHTa. Ecnv gns apy-
TMX BU/OB MY3blKanbHbIX WHCTPYMEHTOB /IErKO OCYLECTBUTb HACTPOMKY
KaXZAoro oTAeNbHOro TOHa HEe3aBUCUMMO OT ApYruX TOHOB, TO B HAacTpOiike
LYXOBbIX WHCTPYMEHTOB, TOYHOCTb CTPOS KOTOPbIX 3a/10)K€HA KOHCTPYK-
uveid (a NMEHHO XapaKTePOM M3MeHEHUs AMaMeTpa MOMEepeyHoro ceyeHus
no AnWHe TPy6KW), NOC/MeAylolwas KOPPEKTUPOBKA BO3MOXHW TObKO
B OFpaHWuYeHHON CcTeneHWu, a HesaBUCKMMas HAcTpoiika OTAENbHOrO TOHa,
He 3aTparusatolias fgpyrue ToHa, BOOGle HEBO3MOXHa. JTa B3aMMO-
3aBUCMMOCTb HACTPOWKM OTAEeNbHbIX TOHOB W TPyAHOCTb ee KoppekTu-
POBKM MNPOSCHAOT TO 3Ha4YeHMe, KOTOPOe HacTpoiMKa, TOYHOCTb CTPOS
LYXOBOT0 MHCTPYMEHTa MMelT ANns My3blkaHTa. TOYHOCTb Clpos wnu
TOYHOCTb HACTPOWKW ANS pasHbIX TPYMnn My3blKalbHbIX WHCT )YMEHTOB
onpeAenstoTcsa no-pasHoMy. [okasaTenu TOUHOCTU CTPOS BbM MparoTCs
B 3aBUCMMOCTW OT BWAA CTPOs, B KOTOPOM HacTpauBaeTcs MGMTPYMEHT
(YnCTLI UM paBHOMEPHO-TEMMEPUPOBAHHbLIN), Menoanueckoro Vnu rap-
MOHMYECKOF0 CKNafa 3By4yaHWUs (OAHOTOMOCHbIA WAM MHOTOTO/OCHbIN),
XapakTepa M CTeneHW HerapMOHMYHOCTM 0GEPTOHOB (CTEMeHM )acTsaHy-
TOCTU HACTpoiiku). He BpaBaschb B feTalbHble fOKa3aTenbcn  6ynem
CUMTaTb TOYHOCTBLIO CTPOS AYXOBbLIX WHCTPYMEHTOB CTeneHb Cooi LleTcTaus
YacTOT OCHOBHbIX TOHOB 4YacTOoTamM pPaBHOMEPHO-TEMMEepUpbBaHHOIO
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cTpos. (3ameTMm, 4YTO B TakKOM OMNpPefeneHUMM TOYHOCTW CTPOA OHO
HenpuUrogHo Ans WHCTPYMEHTOB C MHOFOrO/IOCHbIM 3BYYaHWEM W pacTs-
HYTO HaCTPOWKON, Kak, Hanpumep, y opTenunaHo).

Mpu n3MepeHWM 4acTOTbl TOHOB, W3B/IEKAEMbIX MY3blIKAHTOM Ha AYy-
XOBOM WHCTPYMeHTe, BO3HMKaeT cneuuduyeckas TPYAHOCTb: 4acToTa
TOHa 3aBUCUT He TOJIbKO OT MHCTPYMEHTa, HO TakKXe W OT UCMONHUTeNs,
OT TEXHWKWU nocnegHero. OMbITHbIA My3blKaHT B COOTBETCTBUWM CO CBOEN
MHOTOMeTHEW MNPaKTUKON NPMBbLIKAET KOPPEKTUPOBaTb OTAe/bHble TOHA
Mo BbICOTE, €C/IN OHW 3BYYaT HENnpasuIbHO. MY3blKaHT CTPEMUTCA urpartb
npaBWIbHO Ha N1t060M MHCTPYMEHTE, AaXe C MNJOXUM M0 TOYHOCTW 3BYKO-
pALOM.

Ho, Kpome TOro, NPUBbLIKHYB K CBOEMY UHCTPYMEHTY, B KOTOPOM OH KOM-
NeHCUpPYyeT WCNOAHUTENbCKOW TEXHWKOW MOrpewwHocT CTPOs, Ha «uy-
XOM» WUHCTPYMEHTE UCMOJIHUTENb PedIeKTOPHO, N0 NMPUBLIYKE, AenaeT Ta-
Kyl )Xe KOpPPeKTUpPOBKY, He faBas cebe oTyeTa B TOM, UTO MpU Takoi
KOPPEKTMPOBKE OH MOXET faTb HeBEpPHYH HACTPONKY WHCTPYMeHTa.
B npeanbHOM cnyyae My3blKaHT JO/KeH 6e3 KOOPEeKTUPOBKW BblfaBaTb
Takue 3BYKMW, 4YaCTOTbl KOTOPbIX 3aBUCAT TOJIbKO OT MHCTPyMeHTa. 370
Tpe6oBaHWe, 04HAKO, HEBbLIMOMHUMO AaXe AN KBaIU(MULUPOBAHHOTO My-
3blKaHTa, ¥ MOBTOPAEMOCTb Pe3ynbTaTOB M3MepeHuit npu mojo6HOM Me-
ToAe onpefeneHns TOYHOCTU CTPOA HU3Ka.

TakK, OTKNOHEHWe 4acTOTbl OTAEeNIbHbIX TOHOB MNpW Urpe OAHOro My-
3blKaHTa Ha O4HOM W TOM >X€ WHCTPYMEHTe B pas3Hble AHW Konebnetcs
Mexay 5 u 35 ueHtamu. Ecnm e Ha OQHOM M TOM >XE€ WHCTPYMEHTe
UrpalwT pasHble UCMONHMUTENW, TO pa3bpoc TOHOB MO 4YacTOTe AOCTUraeT
elle 60NbWNX BeANYUH: OT 25 A0 60 LeHTOB. MOXHO yCpeaHUTbL pesynbTa-
Tbl U3MEPEHW, MNOMYYEHHbIX C pPa3NNYHbIMU MYy3blKaHTamu, K Torga
ycpeaHeHHas KpuBas HacTPOMKM NO 3aKOHY 60MbLUMX YMUCENl MOXET cuu-
TaTbCA ONTWUMANbHLIM MNpeAcTaB/leHNeM CTPOS MPOBEPAEMOro WHCTPY-
MeHTa.

KpuBas HacTpoiiku, nonyyvyeHHas nofo6HbIM 06pa3oM, MMeeT XO0po-
LY BOCMPOU3BOAMMOCTb, TO €CTb OHA MOBTOPSAETCA NPU W3MEPEHUU
C Apyroi poctaToyHo 60MbLWIOK rpynnoii My3blKaHTOB. YcpeAHeHHas
KpuBas HacTpONKW N03BONSAET 0O6BLEKTMBHO BbIABNATH HELOCTATKM CTPOS
LYyXOBOF0 WHCTPYMEHTA.

3TN HefoCTaTKM MNPOABAAIOTCA B BWAE 3HAUYUTENbHbIX OTKMOHEHWIA
4acTOTbl TOHOB HaTypa/lbHbIX 3BYKOPALOB WHCTpyMeHTa. Hanpumep,
Yy OpKecTpoBOii Tpybbl MOXeT ObiTb 3aBbllieHWe 6, 8, 9-ro HaTypaib-
HbIX TOHOB W 3aHWXXeHue 3-ro, y Ba/iTOPHbl WMHOr4a Ype3MEepHO 3aHu-
XeHbl 5- n 10-ii ToHa. My3blKaHTbl OTMeYalT TaKXe HenpaBUIbHOCTb
LUMPUHBI CAMOT0 HVKHETO U3BEeKaeMoro nHTepsana. Tak, y Ty6bl HYXKHUIA
WHTepBan HECKONbKO YXe, a Yy Tpybbl, Hampumep, HECKONbKO Liupe
HOMWHaNbHbIX 3HauyeHuWii. B kavecTBe npumepa npuBefeM B3ATble U3
paboTbl [42] pe3ynbTaTbl M3MEPEHWUI YaACTOTbl LECTU HaTypanbHbIX
3ByKOB Tpom6oHa: 41; 115; 175; 236; 299; 361 Iy Ecnu BbipasnTb
COOTHOLLEHMNA YACTOT COCELHMX TOHOB, TO HETPYLHO Yb6eAWTbCH, YTO 3TK
COOTHOLLEHUSA He ABNAOTCA TOYHO KPaTHbIMW OTHOLUEHWAMU WHTEPBAsoOB
ynctoro ctposi: 1:2,8; 2:3,04; 3:4,05; 4:5,06. OCO6EHHO CUNbHO HapyLUEHO
OTHOLUEHME B HUXHEM WHTepBane MexAy MepBbiM W BTOPbIM HaTypalb-
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HbIMW 3BYKamu, KOTOpble 3HAYMTENbHO LWKpe OKTaBbl (1:2). OcTa/bHble
WUHTEpBanbl XOTH W He UMEKT Takmx 60/blIMX OTKIOHEHWIA, HO BCe Xe
OHW OTAMNYAKTCA B TOM WAM WHOM CTeneHn OT FapMOHWYECKWX COOTHO-
WeHnA. Bo Bcex AyXOBbIX WHCTPyMeHTax HabnwgalTcs 60nblwine wau
MeHbLUME OTKMNOHEHUS WHTEepBasbHbIX COOTHOLEHWA OT rapMOHMYECKUX
KpPaTHbIX COOTHOLLEHWUIA.

B uyemM npWUMHbI HapYLUEHWIA TapMOHWMYECKUX HaTypafibHbIX 3BYKOB
1 BOO6LLE OTKNOHEHWA FapMOHWYECKOro 3BYKOpsAda OT LIKanbl paBHO-
MepHO-TEMNEPUPOBAHHbLIX YacTOT?

CylecTByeT rpynna (hakTopoB KOHCTPYKTMBHOIO nopsjka, OT KOTO-
pbIX 3a8BUCMUT 4YacTOTa HaTypanbHbIX 3BYKOB: aKyCTUYECKWWA Tun TpyoKM,
ONVHA W fMamMeTp OCHOBHOIO KaHafa, T. e. MeH3ypa, A/nHa W gnaMmeTp
LONONMHUTENbHBIX TPY6OK B MeAHbIX WHCTPYMEHTax W AuameTp W nono-
XEHWe OTBEepCTUi B AepeBAHHbIX WHCTPYMeHTax, (hM3UKO-MeXaHu4yeckue
XapaKTepUCTUKN MYHALWTYKa W TPOCTWU. [MpaBMNbHOCTb WAW HenpaBWu/b-
HOCTb BbI6Opa KOHCTPYKTUBHbIX MapaMeTpoB B KOHEYHOM CyeTe CKa3bl-
BAETCA Ha CTENeHM akKyCTUYeCKON COrnacoBaHHOCTW pasHbIX u4acTel
MY3blKa/lbHOr0 WHCTPYMeHTa MeXAy co60ii. O4eBMAHO, YTO CyLLeCTBYIOT
elwle, Mo KpaiHeid Mepe, fBe rpynnbl CamMOCTOATENbHbIX (PAKTOPOB, KO-
TOpble BAMAIOT Ha 4aCTOTYy TOHOB. OTO BTOpas rpynna (akTopos, CBf-
3aHHad C KayeCTBOM W3rOTOB/IEHUA WHCTPYMEHTOB, BK/lYaloLwas, Ha-
npumep, rnagkocTts (MAN HEPOBHOCTb) BHYTPEHHWX CTEHOK KaHana Tpy-
60K, MNaBHOCTb Mepexofja CEeYeHU OT OfHOW 4acTu TPyOKM K ApYrow,
KayecTBO 006pPabOTKM G6GOKOBbIX OTBEPCTUIA, FEPMETUYHOCTb FO/I0COBONA
MallWHKM ¥ T. n. TpeTba rpynna cBfA3aHa C (akTopamu, oTpa-
XawwnuMy  BAUAHME CamMOro My3blKaHTa (XapaKTepucTUKM ero am-
Oylwopa, HOCOTNOTKW, fIerkUx w T. f.), Temnepatypbl WHCTPYMeHTa
M npou.

PaccmoTpum BAMAHWE OTAeNbHbIX (PAKTOPOB Ha TOYHOCTb CTPOA AY-
X0BOr0 WHCTpyMeHTa. PakTopbl, 3aBuUCALLME OT KOHCTPYKUWW, ecTecT-
BEHHO, OyAyT pasNWyYHbIMU [NS [LEePEeBAHHbIX W MeAHbIX WHCTPYMEeH-
TOB.

B rpynne gepeBAHHbIX MHCTPYMEHTOB MEPBOCTENEHHOE 3HAYEHUE UMeeT
pasMmep M NofoXeHWe 60KOBbIX OTBEPCTUIA. VIHOrga nonaratT, YTO OTKPbI-
BaHWE OTBEPCTUA pPaBHOCU/LHO YKOpayuBaHWio Tpy6KM Mo MecTy OT-
BepcTuA. OHAKO OTKPblIBaHWE OTBEPCTUSA 3KBUBANEHTHO B aKyCTUYECKOM
OTHOLUEHWM YKOpayuBaHWIO TPYOKN TONbKO B TOM CAy4ae, eciv guamerp
OTBEPCTMS paBeH JuaMeTpy CaMOro KaHana Tpy6Ku, 4Yero, Kak W3BeCTHO,
He 6blBaeT B f[elCTBUTENbHOCTU. B 3aTOM cnyuyae, Korga OoTBepcTUe CTONb
BE/IMKO, YTO KOHeL, TPYOKM MOXeT OTBaiWUTbCA, 4YacTtoTa W3Ny4yaemoro
TOHa Takas e, Kak W y Tpybku, AAMHa KOTOPON paBHa pacCTOAHWIO
0T MYHALWTYKa A0 3TOro otBepcTus. C Apyroi CTOPOHbI, €CiM OTBepcTUe
B Tpy6Ke OuYeHb Mano, Hampumep, fuameTpoM B [eCATYI0 [OMO MUAIN-
MeTpa, TO ACHO, 4YTO Takoe OTBEPCTME MNPAKTUYECKW He CKaXeTcs Ha
4acTOTe OCHOBHOrO HaTypasibHOro ToOHa WMHCTpyMeHTa. M3 paccmMoTpeHus
3TUX KparHux cnyyaeB 60N1bWOr0 U ManeHbKOro OTBEPCTWIA ChefyeT No-
rMYecKUii BbIBOA: C YMEHbLUEHMEM MaKCUManbHO BO3MOXHOIMO guameTpa
oTBepcTUA aPheKTMBHAA ANHA TPYOKM yBennynsaeTca W, 3Ha4YUT, OCHOB-
HOM TOH MoHWXxaeTca [43]:
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Cxema 20. CBf3b AnameTpa 60KOBOro oTBepcTUA M 3hPeKTUB-
HOW ANWHbI L3Tpy6KM

OTclofjia fICHO MNPOMCXOXAEHWEe MNpaKTUYecKoro npaBuna KOPpPeKTu-
POBKW BbICOTbI TOHA, 3aBUCHLLETO OT AAHHOTO OTBEPCTUA: B OMpefeneH-
HbIX FTPaHNLLaX YMeHbLUEeHWe fuaMeTpa OTBEPCTUS MOHVKAET BbICOTY TOHA,
a YyBenu4yeHwe fuMamMeTpa — COOTBETCTBEHHO MOBbIWAET TOH. [paKTu-
UeCKMM MNyTeM 3aMeuyeHO TakKXe, 4YTO CTeMeHb BAUAHUA OTBEPCTUS Ha
4acToTy 3BYyKa 3aBMCUT OT MOMOXEHUS OTBEPCTUSA MO ANWHEe Tpy6Ku:
ManeHbKoe OTBEPCTWE, PacnooXeHHoe BOMM3N MYHALITYKa, MOXeT AaTb
Ty Xe HOTY, YTO U 6oNblIOe OTBEpPCTUe, Haxogslleecs GMMXKe K BbIXOA-
HOMY KOHLY Tpy6ku. Takum 06pa3om, KOPpPeKTUPOBKa CTPOS AepeBAHHOrO
WHCTPYMEeHTa Npu Hannynm HECKOSIbKUX HenpaBuU/bHO HAaCTPOEHHbIX TOHOB
BO3MOXHa MYTEM W3MEHEHUS WAU MOMOXEHUS, UNU fuamMeTpa 6GOKOBOro
oTBEpCTUS.

Ponb GOKOBbIX OTBEPCTMIA 3aK/lO4aeTCHd He TOMbKO B TOM, 4TOObI
NnoMy4nTb NPaBUNbHbIA XpOMaTWUecKUil 3ByKopsiA. Pasmep M nonoxeHue
60KOBbIX OTBEPCTUIA, KakK v hopma KaHana Tpy6ku, pelalowmnm o6pasom
BANAIOT Ha aKyCcTWyeckue CBONCTBA MY3blKanbHOFO WHCTpPyMeHTa. Ecnu
OTBEPCTMS OTKPbITbl, TO OHW Hapsgy C pacTpy60M yuyacTBYKT B U3ny4e-
HUM 3BYKa, BO3[EWCTBYIOLWEr0o Ha cnywaTtens. 3akpbiTble Xe O0TBepCTus
npeBpalyatoT rnafkue BHYTPEHHUe CTEHKU Tpy6GKu B GyropyaTblil 3BYKO-
NpoBOA, B KaHan C cepueil yepefyrolmnxcsa BnaguH W BO3BbILEHHOCTEN,
UTO He MOXeT He cKas3aTbCsfi Ha KonebaTenbHOM npouecce B Tpy6ke.
B nutepatype [43] onucaH 3KCMepUMEHT MO BbISIBNEHUIO BAUSHUA OT-
BEPCTUiA Ha TemM6p 3BYyKa, M34aBaeMoro niacTMaccoBoi Tpy6koii. MnacT-
maccoBafd Tpybka, CHabXeHHas KAapHeTHbIM MYHALWTYKOM, u3jasana
TYNO 3BYK, CXOXWI CO 3BYKOM BOAOMPOBOAHON TpyO6bl, KOTOPbIA Cny-
lWaTennm He MOrM KnaccuuumpoBaTb Kak My3blKanbHblil. Ho cTomno Ty
Xe camyr TpybKy cHabguTb psagoM 6GOKOBbIX OTBEPCTWM, 4acTb U3 KO-
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TOpbIX 6OblNa 3aKpbiTa, @ 4acTb OTKpbITa (Kak nmpu wurpe Ha OObIYHOM
OYXOBOM WHCTPYMeHTe), W Temb6p 3ByKa CTaHOBM/ICA MOpPasnMTenbHO
CXO0XWM CO 3BYKOM KfapHeTa.

B TeuyeHMe MHOrMX CTONETUI My3biKanbHble MacTepa 3MMUMPUYECKUM
nyTemM ycTaHaBNMBaNuW MpaBUbHOE pa3MelleHue OTBEPCTUA B LepeBsH-
HbIX WHCTPyMeHTax. B nocnegHue HeCKONbKO AeCATUNETUIA NOABUANCE U
TeopeTuyeckune paboTbl, KOTOPblE COAepXKaT NpakTUYeckne peKoMeHaaunu
K KOHCTPYMPOBAHMIO [AYXOBbIX WHCTPYMEHTOB. TaK, Hanpumep, aBTop
paboTbl [43] paeT Takyl pekOMeHAauui: OTHOWeHue ob6bema BO34yXa,
cofepiKallerocs B MPUKPLITOM OTBEPCTUM, K 06beMy BO3AyXa, COfepxa-
erocs B OTpe3ke TPy6KW MexAy COCEfHUMW OTBEPCTUAMMU, [O/KHO
6bITb OLHUM ¥ TEM >X€ Ha BCEM MPOTSAXKEHUU KaHana Tpyoku. Mo MHeHWO
aBTOpa, BbIMOMHEHME [AHHOW peKOMeHauWn Cnocob6CTBYeT AOCTUXEHUIO
BbICOKMX TeMOpOBbIX CBOWCTB W TOYHOCTM CTPOA [AEPEBAHHLIX WHCTPY-
MEHTOB.

HakoHel, Heob6xogMMo cKa3aTb W ewe 06 OAHOW ponum OTBepCTuUiA
B CBA3M C NpoLeccoM nepefyBaHua™. I'paHWYHble aKyCTUYeCKue yCcnosus
Ha KOHLaX TPy6KW JOMKHbI 0CTaBaTbCA OJHUMMW W TEMMW Xe KaK Ha OCHOB-
HOM TOHe, TaK W Ha nepefyBaembiXx TOHax. [ns ob6neryeHus nepegy-
BaHWNA Heo6XxofuMMo o6ecneynTb MUHMMANbHOE [aBfieHWe BO3AyXa B TOM
MecTe Mo AnuHe Tpy6KuW, rae cTosvas BOAHA MMeeT y3en. C 3Toi Uenbio
Ha HavyanbHOM YyuacTke Tpy6Ku fAenaloT ManeHbkKoe oTsepcTue (06bIYHO
C HWXKHEN CTOPOHblI TPYy6KM) — OKTaBHbIA WM [YOJeuUMHbIA  Kna-
naH. Takoe MafleHbKOe OTBepCTMEe MOYTU He WU3MeHAeT 3h(DeKTUBHYIO
ANVMHY Tpy6KM, HO cNOCOBCTBYET MOMYYEHUID YCTOWUYMBLIX TOHOB Nepeay-
BaHus.

B MefHbIX AYXOBbIX WHCTPYMEHTax OAHMM M3 (PAKTOPOB, BAUAIOLLNX
Ha TOYHOCTb CTPOSA, ABNSETCA MPaBW/bHbLIA BbIGOP AAWHbI JONONHUTENb-
HbIX TPy6OK r0N0COBOM MALUMHKW. YMeNbiM W3MeHEeHMeM AAWH Tpy60oK
KaXX40ro M3 BEHTUNEA MOXHO [OBUTLCA CBEAEHUS K MUHUMYMY OTKJ/IOHe-
HWiA Mo BCeMy AMana3oHy AYXOBOro MHCTpyMeHTa. KOHKpeTHble peKoMeH-
Jauun no CTeneHU MOHWXKEHWSA TOHOB OTAENbHbIX BEHTWUNEH Yy pasHbiX
aBTOPOB pas3/M4YHbl. Ha 0CHOBE 3MMMPMYECKOro MeToda Mpo6 M owmnb6oK
Ox. Pepndung [44] ewe B 30-x rofax Hawero cToneTus pekoMeHAoBas
BEHTWUNbHblE TPYOKM fenaTb MO AAUHE TaKWMMW, 4TOObl OHU faBanu MOHU-
XeHue:

2-ii BEHTUNb Ha 212 uyeHTOB
1-n —"— " 116 ueHTOB
3-h —"— " 321 UeHT

M. H. 3umnH [45] Ha OCHOBe CBOMX OMbITHbIX UCCAELOBaHWI cuuTan
NpaBWAbHbIM HECKONbKO APYrue MOHUXEHUS BEHTWUNEN:

2-i1 BEHTUNb Ha 205 ueHTOB
1n —"— " 105 wueHTOB
3n —"— " 320 LUeHTOB.

* MepepyBaHue — CMOCO6 M3B/EYEHUS| PA3INYHbIX MO BbICOTE 3BYKOB B AYXOBbIX UHCTPY-
MeHTax MyTeM W3MEHEHUS! CKOPOCTY BAYBAEMON WCMOMHUTENEM CTPYM BO3fyXa.
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Kak BuAMM, 3T peKOMeHfauuu [OCTaTO4YHO 6/1M3KM, 0CO6EHHO Ang
TpeTbero BeHTUndA. P. B. AHr [44] TeopeTnyeckMm NyTeM paccymTan He-
06X0MMO€e MOHWXeHUe BeHTWNEeR, Mcxoas M3 TpeboBaHWA MUHUMU3ALUK
OWMOOK HACTPOMKM MO NOMHOMY AuMana3oHy. [nd KOpPHEToB u Tpy6 npwu
HOpPManbHOW KOMHATHOM TeMnepaType XOopollas HacTpoinka MOXeT ObITb
nonyyeHa npy 3aBblLEHUN OCHOBHOMO TOHA TPY6KM Ha 1 UeHT u NnoHmxe-
HUW:

2-ii BEHTUNb Ha 200 LeHTOoB
1-n —"— " 106 LeHTOB
3-n —"— " 318 LLeHTOB.

CpaBHuBas pekomeHpauum T1. H. 3umuHa n P. B. AHra, HeTpyzHo
y6eanTbcs B UX 6nM30CTU. Takas HacTpoika BeHTW/EW, KaK yTBepxjaeT
P. B. fHr, paeT 4NA BTOPbIX HaTypanbHbIX TOHOB, MOAYy4YaeMbiX KOM6U-
Hauwei Tpex BeHTUNel, 3aBbllleHne B cpegHeM He 6onee 20 ueHToB. Ang
6apuToHa u 6aca, Temnepatypa KOTOPbIX NPY Urpe MOBbLIWAETCA B HE3Ha-
YNTeNbHOM CTeneHW, XOpollas KoMMeHcauus nofyvyaetcs Mpu HacTpoiike
OCHOBHOW Tpy6KM Bbille Ha 1 LEHT ¥ CNeaytoLleM MOHUXEHUU:

2-i1 BEHTUNb Ha 200 LeHTOB
1-n —"— " 107 LLeHTOB
3-n —"— " 325 LLeHTOB.

[aBHO 3aMeyeHO, 4YTO MeCTHble, TO ecTb OTHOCAULMEeCHs K onpefe-
NEeHHOMY MeCTY, HEeperynfpHocTu W3MeHeHWs AuameTpa KaHana Tpyoku
BO3/e/iCTBYIOT Ha BbICOTY 3BYKOB AYXOBbIX WHCTPYMEHTOB. Peuyb ngeT o
MECTHbIX CY>XEHMAX W pacwmpeHumax guamerpa. O4YeBUAHO, YTO YBennye-
HWe MOMepeyHOro ceYeHWs Mo CBOEMY BO3[EMCTBMIO Ha 4acToOTy NMpPOTUBO-
MOJMIOXXHO YMEHbLLEHWIO ero B TOM >Ke caMOM MecTe. B cnyyae UnanHApu-
yeckoil TpybKM AepeBSAHHOrO0 MHCTPYMEHTa pacluvMpeHue KaHana O0KOJO
My4yHOCTW CTOAYEN BOMHbI Kakoro-nn6o HaTypanbHOro TOHa MNOBbIWAeT
4acTtoTy W, Hao60pOT, MOHMXKAET 4acToTy TOHa, ecAn paclimpeHue pac-
MOMOXEHO B 06/1acTW y3na CTOAYe BOAHbI. AHaNOrMyHoe HabnoAeHue
npuBOAUT B CBOeil paboTe B. Kpiorep mMpUMeHUTENbHO K MeAHbIM WHCTPY-
MeHTaM [46]: yBenuyeHue fuameTpa CevyeHus TPyOKM Ha MecTe y3na
(ny4yHoCTM paBfieHUd) Bbi3blBAeT MOHMXXEHWe COOTBETCTBYIOLWEr0 TOHA,
a yBe/M4YeHMe AmameTpa Ha MecTe nydyHocTu (ysna faBNeHWs) MNOBbI-
WwaeT TOH. Mofo06HbIE Xe 3aKOHOMEPHOCTU BAUAHUA MECTHbIX U3MEHEeHW
AnameTpa Tpy6KM Ha 4acToTy, OT/MYAlOLIMECH HEKOTOPbIMW AeTansMmu,
npusogmt M. H. 3nMuH: a) ecnu HabngaeTca MeCTHOe Cy)KeHUe KaHana,
TO 3BYKM, MYYHOCTW KonebaHW KOTOPbIX HaxoAATCA B Hayane 06/1actu
CYXEHMUS, MOHWXKAKTCH, a 3BYKW, MYy4YHOCTU KOoNnebaHM KOTOPbIX Haxo-
OATCA B KOHLE 06/1aCTN CY>KEeHMA, MOBLIWAKTCA NPOTUB HOPMbI; 6) ecnu,
Hao60opoT, MMeeTCs MeCTHOe pacCLuMpeHue MeH3ypbl, TO 3BYKW, My4HOCTU
Koneb6aHWi KOTOPbIX NOMNajalT B Hayano pacllMpeHus, NOBbIWAKTCA,
a 3BYKW, MYy4YHOCTW KonebGaHWiA KOTOPbIX MonafjatT B KOHLE pacluupeH-
HOrO y4yacTKa, MOHMXAlTCA NpoTuB HopMmbl [45, 156].

HenocTofHCTBO AguameTpa KaHana Tpy6ku BAuseT, Takum o6pasom,
Ha 4acTOTy OTAe/IbHbIX TOHOB MHCTPYMeHTa. HO MOCKOMbKY y3fbl U Nyuy-
HOCTW pas/INYHbIX HaTypalbHbIX TOHOB PAaCMOOXeHbl B pa3HbIX MecTax,
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TO B KOHEYHOM CYeTe M3MeHeHWe [uMameTpa KaHana B OAHOM MecTe Mo-
pasHOMY BAUAET Ha 4YacTOTYy HaTypaNbHbIX 3BYKOB W fBNAEeTCA OLHON u3
MPUYMH HErapMOHMYHOCTM TOHOB nepefyBaHua. Ecnm HeperynspHocTb
AnameTpa KaHana HaxoguTcs BOM3M MYYHOCTW, KOrfa 3BYyYUT, Hanpumep,
OCHOBHOIA TOH, TO Npu NepefyBaHWN Ha BTOPYIO FapMOHWKY, KOrfa BO3-
OYWHbIA cTONG AenuTca nomonaM, HeperynspHocTb AuameTpa nonageT
yXXe Ha y3en BTOPOro TOHa. M3-3a pa3nMuyHOro BO3JeiCTBMA Heperynsap-
HOCTW AnameTpa Ha 4acTOTy OCHOBHOro ToHa (BAMAHMWE HA MYYHOCTb)
W 4aCTOTY NepBOro TOHa MepejyBaHus (BNWAHWE Ha y3en) co3faercs
HErapMOHWYHOCTb BTOPO FapMOHWKW MO OTHOLUEHWIO K OCHOBHOMY TOHY.
YunTtbiBasa BblllenpuBefeHHY0 CBA3b W3MEHEHWA AnaMeTpa KaHana u
4acToTbl HaTypanbHOro 3BYKa, MOXHO LiefeHanpaBNeHHO OCYLeCTBNAATb
Xenaemyl KOppPeKTUPOBKY HacCTPOWKM AyXOBOro MHCTPyMeHTa. dTa BO3-
MOXHOCTb HACTPONKM AYXOBOrO MHCTPYMEHTa He YCKO/b3Hyna OT BHU-
MaHWA MacTepoB W WcCnefoBaTefieil, KOTOpble AenaldT MHOFOYMCIEHHble
NoNbITKA PeryinpoBKM OTHOCUTENbHOW HACTPOMKM TOHOB HaTypasibHOro
3ByKOpSfa NyTem CyXeHus, pacluMpeHus uam npugaHua Gopmbl KoHyca
BHYTPEHHEMY KaHajy B COOTBETCTBYHLWMX MecTax Tpyb6ku [46, 47].
MacTepa-pneiTucTbl B 0COGEHHOCTM MCMOMbL3YIOT CNOCO6 paclupeHns
KaHana WHCTPyYMeHTa B NpejonpefeneHHbX MecTax. Tak Kak yKasdaHHble
cnoco6bl Mo-pasHOMY B/MUAKOT Ha 4acTOTy 3BYKOB, TO 3TO HeW36exHOo
[JO/MKHO 0TPasuTbCA Ha KOHCTPYKTUBHBIX NapameTpax AYXOBbIX WHCTPY-
MEHTOB: ANA TPynnbl AepeBAHHbIX WHCTPYMEHTOB 3TO MOXET BblpasuTb-
CS B pasnnuMyM MONOXEHUS OTBEPCTUA WM MUX AMAMETpPOB, 4TO MpuUBeJeT,
B CBOK OuYepefb, K pPasnM4YyHON annaukatype (pacnofioXeHWo nanblieB)
Ha HEKOTOPbIX KOHCTPYKUMUAX LEPEBSAHHbLIX WHCTPYMEHTOB; ANS Tpynnbl
Me[HbIX WHCTPYMEHTOB 3TO CKaXeTcs npexzje BCEro Ha pasnn4YHoM
KOHCTPYKTUBHOW ANMMHE AONOMHUTENbHbIX TPY6OK BEHTUNEN.

M3 cka3aHHOro cnegyert, 4to (hopma KaHajla XOpOLWO HAaCTPOEHHOro
OYyXO0BOrO WHCTPYMEeHTa faneka OT NpOCTO/ reomMeTpMyeckoin (opmbl
(LMNNHAPWYECKOW MM KOHUYECKOI), KOTOpYK WMEKT B BUAY Npu ynpo-
LLleHHOM TEeOpeTUYECKOM aHanuse.

[lo cux nop Mbl paccmaTpuBanu nNnaBHOe, He ckaykoobpasHoe W3-
MeHeHue fuameTpa KaHana Tpybok. OpHako o6cnefoBaHMe HEKOTOPbIX
CTapUHHbLIX [epeBAHHbIX AYXO0BblX WHCTpPyMeHTOB XVIII — Havyana XX
CTO/MIeTUA MNOKas3ano, 4YTO CPeAM HUX He TaK YX PpefKo BCTpevalTcs
WHCTPYMEHTbI CO CTYMEHYaTbIM CKauykoobpasHbIM WU3MEHeHueMm auameTpa’,
0CO6EHHO B MecTax COefWHEHUI OTAeNbHbIX cekuynii. C  dusnyeckoi
TOYKW 3PeHUs, CTyNeH4YaToe M3MeHeHWe fuameTpa 3KBUBANEHTHO YBeNu-
yeHu 3(eKTUBHON ANNHLI TPy6KW. Takum 06pasom, ANs NoAy4veHus
3BYKOB TOWi Xe BbICOTbl TpebyeTca yKopauuBaHune Tpybku: «be3 6onbLioit
ownbKN MOXHO cKasaTb, UYTO 06WMI 3HEKT «CTyneHW» B HEKOTOPbIX
CTAPUHHBLIX [epeBAHHbIX WHCTPYMEHTaxX 3KBMBaseHTeH rabaputHomy
YKOpaumMBaHUIO TPYOKW, He FOBOPA YXe O CeNeKTUBHOCTM QuabTpauumn
OTAENbHbIX TAPMOHMK, KOTOPOe TaKXe MOXeT umeTb MecTo» [47, 410].
B nocnegHem 3ameyaHuu pedyb MAET (hakTUYecKu 06 M3MeHeHun Tembpa
3ByKa MHCTpyMeHTa. O Nogo6HOM Xe athdeKkTe y MefHbIX MHCTPYMEHTOB
rosoput M. H. 3UMUH: «...MOPOr y MYHAWTYKa B HOCKE WMHCTPYMEHTa,
T. €. BHe3anHoe pe3KOoe pacllMpeHWe AuameTpa KaHana npu nepexofe
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M3 MYHALWTYKa B HOCOK, TakXe HapyllaeT MpaBWIbHOCTb 3BYKOpsfa
MHCTPyMeHTa. OMbIT HaTypanbHOr0 WHCTPYMeHTa — Tpy6KMu, KMeBLUel
Hapo4HO cfAenaHHOe TaKoe MCKaXeHWe MEH3ypbl B ee HOCKe, Mokasasn,
4yTO ee BTOpas rapMoHuMKa nNpuGAN3MTENLHO Ha MNONTOHA MOHU3WUACH,
B TO BpeMA Kak oOcTanbHble, 60/iee BbICOKWE FapMOHWKW, OCTanuCb Ha
HOpManbHON BbicoTe» [45, 617].

CnoXxHbIM 06pa3oM W3MeHAeT 4YacTOTYy HaTypanbHbIX 3BYKOB pacLiu-
peHue pacTpy6a MefHbIX WHCTPYMEHTOB. VMelowmecs B TeXHWUYECKO
nuTepaType AaHHble B HEKOTOPOW cTeneHn npotueopeumsbl. Mo Kptorepy,
«pacluMpeHne MOMepPeyHOro CevyeHUs HemnocpefcTBEHHO 3a MOCKOCTbIO
pacTpy6a MOHWXXaeT BbICOKME TapMOHWKM 60nblie, 4Yem Hu3Kue. [leno
B TOM, YTO 3TW MecTa 4N5 BbICOKMX TOHOB HaxoAAaTcsa B 0671acTU NYYHOCTH
[aBneHns, B TO BpeMs KakK AN HWU3KWX TOHOB 3TW MeCTa NpakTU4ecKu
HaxoaaTcs B obnactu y3noB paBneHunsa» [46, 461]. M. H. 3umMuH npu-
XO4UNT K HECKONbKO WHOMY BbIBOAY: «...He B Mepy paclupslowmincs
BOPOHKOV pacTpyb WMHCTPyMeHTa BAMSET pe3ko MOoBbiWaloWwmmM o06pa3om
Ha 3BYKW BTOPOM, a MHOTAA W TPeTbel rapMOHUKKN, MPY MOHMXEHUN 06LLei
BbICOTbl 3BYKOB WHCTPYMEHTA, CBA3aHHOM C YBE/IMYEHUEM MOMpPaBKK
Ha OTKPbITbIA KOHel, Tpy6ku» [45, 156].

HecosnageHne BbIBOLOB BMO/AHE MOXEeT OblTb OOBACHEHO pas3iMyunem
KOHCTPYKLUMUIA KOHKPETHO 06CnefoBaHHbIX aBTOPamMu WMHCTPYMEHTOB.
B KOHCTPYKLUWW COBPEMEHHbLIX [YXOBbIX WHCTPYMEHTOB npeobnagaet
TEHAEHLMA UCKIIOYEHUS pe3KuX nepenajoB CeyvyeHMs MNo ANMHe Tpy6oK,
HauyMHas ¢ MYHALWTYKa M KOHYas pacTpybom B 06enmx rpynnax gyXOBbIX
WUHCTPYMEHTOB. OTO TakXXe 06bACHAETCSA Tpe6OBAHUAMY TEXHONOTUYHOCTH
M3roTOBMEHNA WHCTPYMEHTOB B MallMHHOM MPOM3BOACTBe. UTO Xe Kaca-
eTCA paBHOMEPHOro M3MEHeHWA fuameTpa NO Bceli ANuMHe TpybKu, TO
B npegenax 0,5 — 1% 370 M3MeHeHWe He BAWAET 3aMEeTHO Ha aKyCcTu-
4yeckune CBOMCTBA AYXOBOro WMHCTpYMeHTa. Ecnm Xe B yKasaHHbIX npe-
fenax W3MeHeHue fuameTpa no AnuHe Tpybkum 6yaeT HepaBHOMEPHO,
TO 370 B TY WM WHYK CTOPOHY CABWMHET 4acTOTbl FapMOHMK.

YacToTa M31y4yaeMoro 3ByKa 3aBMCWMT OT pPe30HAHCHbIX CBOICTB
CUCTEMbI «BO3JYLUHbIA CTON6 — reHepaTop 3ByKa», MO3TOMY OMpefeneH-
HOe B/IUAHWE Ha BbICOTY CTPOA OKa3biBAlOT 3/IeMeHThbl, BXOoAAlWue B
coCTaB reHepaTopa kKonebaHuit (Bo36yauTens kKoneb6aHwii). B pepeBsiH-
HbIX AYXOBbIX WHCTPYMeHTax 3TO TPOCTb. TOACTasd, >ecTkas TPOCTb
noBbIlWAaeT CTPOW, NpuyYeM ANS HU3KMX TOHOB HECKOMbKO 60/blue, Yem
ons BbICOKMX. TOHKas TPOCTb MO3BONAET MY3blKaHTy B 60fblUei
mMepe, MO CPaBHEHUIO C TONCTOW, PperynupoBaTb BbICOTY 3BYKOB
[481 «

B MefHbIX WHCTPYMeHTaxX Ha BbICOTY W3/ly4aeMOro TOHa B/IMAET am-
OyLWop My3blKaHTa M MHAUBMAYANbHO NOLO6PAHHbIA NO CBOMM pa3mepam
MYHAWTYK. Ty6bl MCNOMHWUTENS MOFYT MPUCNOCOBUTLCA K PasHbIM MYH/A-
LITYKaM, HO BCE XK€ OMbITHbIA MY3blKaHT Bbl6MpaeT MYyHALWTYK MO CBOEMY
ambywitopy. YgauyHbiM NOL6OPOM MOXHO MNOBLICUTb TOYHOCTbL CTPOA
MHCTpPyMeHTa. Boo6le rosBops, HacTpoiika, BbiCOTa OTAENbHbIX TOHOB,
NONYYaeMbIX MPU WUFPe Ha «CBOEM» U «YYXKOM» MYHALWTYKE, HECKONbKO
pas/inyHbl, HO 3TO pas3/Myme CTATUCTUYECKU He 3HAYUMMO, B CPefHEM He
YLIECTBEHHO. OMNbITHbIA MY3bIKAHT U C «UYYXUM» MYHALWTYKOM CTa-
)aeTcA wurpaTb npaBUAbHO, A0O6MBAfCH HYXHON WHTOHAUWW 3BYKOB.
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KoHe4yHo, HenpaBuNbHbIA NOAGOP MYHALWTYKa MOBbIWAET YTOMISAEMOCTb
MCNONMHUTENS.

Ha yvacTOoTy TOHa NpM NPOYMX PaBHbIX YCNOBWAX BAMSAET AMaMeTp
YalKu MyHAWTYKa. Ona OfHON M TOM Xe CTenmeHW HanpsHKeHus amoby-
Wwopa MyHAWTYK ¢ 60/1bWMM fMamMeTpoOM facT 60/ee HU3KKIA 3BYK. B aTom
Cnyvyae MOHWXEHWe TOHa Bbi3biBaeTCH 6GONbLUel Maccoih WM naowagblo
ry6, yyacTeywlux B BuGpauuu. M Hao6GOpOT: MpyM MeHbLUEM AnaMeTpe
YalKM MYHALWTYKAa — MeHblle Macca ¥ nnowagb ryb, 4yto nmpu oAuHa-
KOBOM HamnpshkeHUn ry6 paet 60/ee BbICOKUIA 3BYK.

PaccmoTpum Tenepb 6onee nNoApo6GHO MCNOMHWUTENbLCKWI amnapaT
My3blKaHTa, KOTOpbI/A y4acTByeT B MNpOLECCe Wrpbl Ha WHCTPYMEHTe.
B 3TOM cnyvae reHepatop 3BYKOBbIX Kone6aHui (amObyLiiOp M MyHAWTYK,
TPOCTb) MEXaHUYECKM W aKyCTUYEeCKU MOAKIOYEH, C OAHOW CTOPOHbI,
K BO3AYLIHOMY O06beMy, 3aK/lOYEHHOMY B TOpfie U TpYAHOW KneTkKe
My3blKaHTa, a C ApYroil CTOPOHbI — K BO3A4YLUHOMY pe3oHaTopy B Tpyb6ke
MHCTpPYMeHTa. Bo3gyX B 3TUX MAOCKOCTAX M 06beMax Takxke MpUBOAUTCA
B KonebaTtenbHOe ABMXKEHME, KaK W BO3AYyX B Tpyb6Ke WHCTPYyMeHTa.
Takum 06pa3oM, € aKyCTUUYECKOW TOUKW 3PeHWs, UCMOAHUTENb-MY3bIKaHT
CO CBOMM WHCTPYMEHTOM 06pa3yeT CBfA3aHHYIO CUCTeMy W3 Tpex ane-
mMeHTOB. OTClOfa CneayeT, YTO 4acTOTbl TOHOB, M3BAEKAEMbIX Ha MHCTPY-
MeHTe, C (U3MYEeCKON CTOPOHbI ABAAKOTCA COOGCTBEHHbIMW YacToTamu
CUCTEMbl TPeX 3M1EMEHTOB:

1) BO3[YLHOro pe3oHaTopa rpyAgHoN KneTKW, MONOCTel ropna W ronosbl;
2) ry6 ¢ MyHAWTYKOM WM TPOCTbH, KaK reHepatopa 3BYKOBbIX Kofie-
6aHui;

3) pesoHupytowero ctonba Bo3gyxa B TPyOKe MHCTPYMeHTa.

Kaxabll M3 3TUX CBA3aHHbLIX 3/IEMEHTOB YMNpaBAseTCAd MY3blKAHTOM
B TOW WAW WHOW Mepe, 4YTO CKasbiBaeTCA Ha 4vacToTe KonebaHwuii Bceit
CUCTEMbI: MY3bIKAHT MOXET MEHATb pa3Mepbl PE30HMPYHOLWeEro cronba
BO34yXa B WHCTPYMEHTe C MOMOLbI ManbleB, 3aKpbiBasg W OTKPbIBas
OTBEPCTUS WM NOAKNKOYAA LOMNOAHUTENbHblEe TPYOKU, MOXET ynpaBnaTb
reHepaTopom 3ByKa, M3MeHSs HanmpsKeHne ryb 1 CKOpoCTb MOTOKa BO3-
LyXa, W, HakKOHel, MOXEeT M3MeHATb (hopMy U 06bEM BO3AYLUHLIX MO-
NnocTeil ropna n rpygHoil KNeTku € NOMOLLbI MYCKynaTypbl.

Mo MHEHMI0O HEKOTOPbIX MccnefoBaTeneil, rNaBHYK pofb B CUCTEME
«MY3bIKAHT-WHCTPYMEHT» WUrpaeT My3blKaHT. [eicTBUTENbHO, BbiCOTa W
KayecTBO TOHA, BO3HMKAIOLWEr0 NPy MUrpe Ha WMHCTPYMEeHTe, 3aBUCAT Kak
OT aHaTOMWYecKux, (U3MONOrNYEeCKMX OCOBEHHOCTE wurpawLero —
06beM0OB TpYyAHOW KNeTKW, Nerkux, pa3MepoB ropna, HOCOrI0TOYHOIA
MofocTu, CTPOEHMS U Macchl ry6HOro annaparta, NMLeBO/ MyCKynaTypbl,
Tak UM OT HaBbIKOB WIPOBbIX MPMEMOB: crnocoba cknagbiBaHWA Ty6 Ha
MYHALWTYKEe, XapakTepa aTaku 3ByKa, CWMbl BAYBaHUS BO3fyxa W mpo-
yero. ITWM «4enoBevyeckue (HaKTopbl» KMelOT 6GO/blLIOe 3HauyeHue fAs
XYA0XEeCTBEHHOCTU WCMNOSIHEHWA, HO HW B KOEM Ccfly4yae He CBOAATCA
K NPOCTOMY MPOLECCY «AYTbA» W SBAAOTCA NPUYUHON TOro, YTO MHOrue
MY3blKaHTbl TPeBYT «MNepcoHanbHON» NOAroHKM («Ans ce6s») CBOEro
MHCTpyMeHTa. MepcoHanbHas MNOArOHKa LYXOBOr0 WHCTPyMeHTa Heobxo-
AVvMa, MOCKO/NbKY OCOBEHHOCTM MYy3blKaHTa, ero ambywop cyryb6o nHau-
BMAyanbHbl M DakKTUYECKU He MoajatoTcs TOYHOMY yyeTy. OfHAaKo BO3-
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MOXHOCTb MCMOMIHUTENA BAUATL U KOHTPONUPOBATb BbICOTY M TeMOpPOBbIE
CBOIICTBa TOHOB fABMAETCA CKOpee AOCTOMHCTBOM, HEXeNn HeZoCTaTKOM.
Hanpumep, ycunueas BLyBaHWE, MOXHO HECKO/IbKO MOBbIWATH (hasblimn-
BO-HM3KME 3BYKM MHCTpyMeHTa. Mojyepkusas pofib My3blkaHTa B MUCNOS-
HEHUN MY3bIKW, HeNb3f MPUHUXKATb POJib BTOPOr0 3/IeMeHTa CUCTEMbl —
MY3bIKabHOr0 MHCTPYMeHTa. B MPOTMBHOM ciyyae He 6bin0 6bl Mpo6aemsbl
XOPOLWMUX W MNOXUX MY3bIKanbHbIX WHCTPYMEHTOB.

Ha u4acTtoTy TOHOB AYyXOBOrO WHCTPYMEHTA BAUAET TaKXe Temne-
patypa Bo3fyxa B Tpybke. [leno B TOM, YTO 4acToTa KonebaHuit npsmo
3aBUCUT OT CKOPOCTM pPacnpoCTpaHeHWs 3BYKOBOW BOMHbI. A TaK Kak
CKOPOCTb 3BYKa B BO3JyXe 3aBUCUT OT TemnepaTypbl, TO U pPe30HAHCHasA
yacToTa BO3[YLIHOro cTo/iba U3MEHAETCA MPU W3MEHEHUN TeMMepaTypsbl.
[Ona ckopocTu 3ByKa B BO3[yXe B 3aBUCMMOCTM OT TemnepaTypbl Cy-
wecTsyeT onpegeneHHas ¢opmyna (t° pgaHa B rpagycax Lienbcus):

C=331,7 (1+0,0018t°) wm/c.

OTclofa cnefyeT, 4To Temnepatypa BO34yXa, HaXOAfALLErocs B UHCTPY-
MeHTe, OKa3blBaeT 00/blIOE BAUAHME HA (DAKTWYECKYK 4acTOTy TOHOB.
Ecnn 6bl Temnepatypa BO3fyXa BHYTPM WHCTPyMeHTa UW3MeHsANach
OflMHAKOBO BO BCEX €ro 4acTax, TO MOA BAWAHWEM MW3MEHEHWA Temmepa-
TYpbl UHCTPYMeHT paccTpauBancsd Obl paBHOMEPHO BO BCEM [uanasoHe.
OfAHaKo Heob6X0AMMO NMPUHATL BO BHMMaHMWe, YTO MHCTPYMEHT B npouecce
Urpbl HaxoAWTCA B pyKax MWCMOAHUTENA, a KaXAbli My3blKaHT MOXeT
MMeTb CBOM, OT/NWYHBLIA OT [ApYyrux cnocob fep>aHWS WHCTPYMeHTa W
CBOK WHAMBMAYaNbHYK TemnepaTypy pyk. OTcioga crnefyer, 4TO He-
BO3MOXHO TOYHO paccyuTaTb TeMnepaTypHbI PeXUM BHYTPU WHCTPY-
MeHTa, B KOTOPOM MOryT 6biTb M0-pasHOMY pacnpefeneHbl HarpeTble
y4aCTKKW, KOTOpble, COOTBETCTBEHHO, MO-Pa3HOMY W HeonpejeneHHbIM
06pa3oM BAMAKT Ha BbICOTY OTAENbHbIX TOHOB.

OpUMEHTUPOBOYHbIE TEOPEeTUYECKME pacyeTbl AAlOT MOBbILEHWE TOHOB
Ha 3 LeHTa C KaxAblM yBennyeHWem Temnepatypbl Ha 1°C. OgHako npu
9KCMNepMMEHTanbHOM ONpefeneHnn BAUAHUA WU3MEHEHUA TemnepaTypbl
BO3JyXa Ha 4aCTOTy TOHOB WcCnefoBaTen [alOT MeHblUMe 3HayeHus
nonpaeskn. Tak, MO fJaHHbIM [47], NpWM NOBbIWEHWN TemnepaTypbl
oKpyXatoulein cpefpl Ha 1°C yacToTa TOHA Pas3/IMYHbIX MHCTPYMEHTOB
MefHO rpynnbl yBenuumBaetcs Ha 0,8— 1,6 ueHTa. Hanpumep, gns
Tpy6bl 3TO MOBbIWeHWe cocTaBndeT 1,2 ueHta, Tpom60Ha— 1,3 LeHTa.
CpefiHee W3MeHeHWe CTPOA B 3aBUCUMOCTW OT TemmepaTypbl OKpPYXat-
Lero Bo3fyxa Ans MHCTPYMEHTOB AepeBAHHON rpynnbl (hneiTol, robos,
KnapHeTa, (aroTa, ckacooHa) nexuT B npegenax 0,8— 1,9 ueHTa
Ha 1°C. Kak BuAuMM, peakumsa Ha W3MeHeHuWe TemnepaTtypbl BO3fyxa
MOBbIWEHWEM CTPOS NPaKTUYeCKW OfMHaKoBa B 06euX rpynnax WMHCTPY-
MEHTOB.

Mo cpaBHEHMIO C WHCTPYMEHTaMu CTapblX CUCTEM, COBPeMEHHble Ay-
XOBble WHCTPYMEHTbl 60/iee COBEPLUEHHblI MO KOHCTPYKLMMW, OHWU parT
BO3MOXHOCTb MY3blKaHTy Jlyylle WHTOHWPOBaTb 3By4yaHue, MNPaBUIbHO
yCTaHaB/NNBaTb BbICOTY WCMOMHAEMbIX TOHOB. OfHako (anblunBoe 3BY-
4yaHWe WMHCTPYMEHTOB MaccOBOr0 MNPOM3BOACTBa He Takaf YX PefKOoCTb
M ceiiyac: MPaKTUYeCKN KaXK[Ablii AYXOBON WHCTPYMEHT MMeeT OTAeNbHble
HECTPOMHbIe 3BYKW, TO €CTb UCMOAHUTENb AO/HKEH NPUMEHATb Cheunanb-
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Hble MpUeMbl AN NPaBUIbHOTO WHTOHMPOBAHUA OTAeNbHbIX HaTypalb-
HbIX 3BYKOB, W 3TO He Bcerja yjaeTcs.

YKaxem BHayane o6wWwMe NPUYMHBI MNOrPewHOCTN CTPOS AYXOBbIX
WHCTPYMEHTOB:

— HEeCOBEpLUEHCTBO KOHCTPYKUMKU, 06BLACHAEMOE HEBO3MOXHOCTbIO CO-
3flaHNA MAeanbHOro, ¢ aKyCTUYecKol TOUKW 3PEHUs, WHCTPYMeHTa, Ccloja
Xe OTHEecemM W OLIMOKWM Camoro MpOeKTUPOBaHUSA;

— KayeCTBO M3rOTOBMEHUA W MOALTOTOBKM WHCTPYyMEHTa K urpe — npa-
BU/IbHOCTb HACTPOWKW W Perynnposku;

— HECOBEepLUEHCTBO TEXHUKW WHTOHUPOBaHWUA My3blkaHTa (T. e. KBa-
nMprkKauns MysblkaHTa);

— B/IMSHME TeMMNepaTypHOro pexwuma.

1 HecOBepLWEHCTBO KOHCTPYKUMM C aKyCTUYECKOW TOYKM 3peHus.
31ecb OTMETUM HEeCKoMbKO (hakTopoB. KaxAblii [YXOBOW WHCTPYMEHT
no3BONAeT MNOAYYNTb HeCcKonbko (0T 2 Ao 12 u 60/nee) HaTypanbHbIX
3BYKOpA[0B. YacToTa OfHOMMEHHbLIX TOHOB B pa3HbIX 3ByKOpsAjax Teope-
TUYECKN He MOXET COBMafjaTb TOYHO. DTO MPUBOAUT K PaCXOXAEHUIO
COOTHOLUEHWNIA 4acTOT MeXAy 3BYKamy OfHUX U TeX e MOpPSAKOBbIX HO-
MepoB, HaxofsfWMXca B pasHbIX HaTypanbHbIX 3BYyKOpsfax. Bce aTo
BbI3blBaeT Pas/IMyYHble OTKIOHEHUA YaCTOT HaTypanbHbIX TOHOB OT 4YacToT
paBHOMEpPHO-TEMMEPUPOBAHHOIO CTPOA. TOHa MepefyBaHUA B WAeaNbHOM
WHCTPYMEHTE CnejytoT UHTepBanam 4YMCTOro CTPOA, B TO BPEMA KaK pas-
Mepbl TPYGOK WHCTPYMeHTa BblOMpaAlOT K3 pacyeTa MNONYYEHUA TOHOB
paBHOMEpPHO-TEMMEePUPOBAHHOIO CTPOS.

OTKNOHEHUS BbICOTbI 3BYKOB BbI3bIBAIOT TakXe 0CO6EHHOCTUM KOHCT-
PYKLUMN MHCTPYMEHTOB: B 6OO/bLIMHCTBE Cly4yaeB [YyXOBOW WHCTPYMEHT
MMEEeT Y4yacTKM C pas3HoW (opmoi KaHana — LWAUHAPUYECKON N KOHM-
UEeCKOli, aKyCcTW4ecKoe MOBEAEHWe KOTOPbIX, COOCTBEHHbIE WX YacTOThl
pa3nuuHbl. Kpome TOro, AnnHa UWIVHAPWYECKOW 4acTh W3MeHsAeTCs
B npouecce urpbl (BKAOYEHME AOMNOAHUTENbHbIX TPYBOK, BbIABUXEHME
Kynucel). C yBefiMYeHUeM LUWUAUHAPUYECKOR 4acTu MNpoUCXofuT mporpec-
CMBHOE pacliMpeHne 4acToT C POCTOM HOMepa HaTypanbHOro 3BYKa.
B rpynne mMeAHbIX UHCTPYMEHTOB WCTOYHUKOM OLIMGOK HACTPONKM fBNSA-
eMCa TaKXXe KOMMPOMWCCHbIA BbIGOP ANUHBI AOMOMHUTENbHBIX TPY6OK,
0COOEHHO MpUMeHeHWe TPyOKU TPeTbero BEHTUA, B KOTOPOM YyXe KOHCT-
PYKLUMOHHO 3a/0XeHa MOrpewHocTb WHTOHUPOBaHUA. Takum o6pasom,
caMa KOHCTPYKUMA [epeBAHHbIX W MefHbIX WHCTPYMEHTOB TEOPeTUYeCKu
He MOXeT n3bexaTb aKyCTUYECKON HETOYHOCTW CTPOA M3-3a HapyLlleHui
3BYKOBbICOTHbIX COOTHOLUEHUI TOHOB HaTypalbHbIX 3BYKOPAAOB.

2. KayecTBO W3roToBAEeHWA ¥ MNOATOTOBKM [YXOBOFO WHCTPYyMeHTa
K urpe. TOYHOCTb CTPOS AYXOBbIX WHCTPYMEHTOB CYLUECTBEHHO 3aBUCUT
OT TOYHOCTU COBNIOfEHNA KOHCTPYKTUBHbIX NapameTpoBs. [lorpelwHocTn
CTPOS BbI3bIBAKOTCA HECOOMIOAEHNEM MPaBUNbHOW AAUHBLI TPY6OK (B TOM
uyncre W [ONOJMIHUTENbHLIX), AMameTpa W (HOPMbl BHYTPEHHEro KaHana,
ANaMeTpPOB W MOMOXEeHU 60KOBbIX OTBEPCTMIA. K HapyleHuam CTpos
NpuBOAAT W pe3kue nepexodbl AuameTpa CeYeHWIA OT OfHON uacTu
WHCTPYMeHTa K APpYroi, B TOM YuCNe HECOOTBETCTBME BHYTPEHHErO
AnameTpa MYHALWTYKa, KaHana 604OHKa [fuMaMeTpy OCHOBHOW TpyG6KM
WHCTPYMEHTA.
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Lna TOYHOCTM CTpOA WMeeT 3HauyeHWe COBMIOAEHUE BHYTPEHHUX W
BHELUHWX Pa3MepoB U KOH(pUrypaumm MyHAWTYKa (Hanpumep, Nosnoxe-
HVe BbICTYMNOB BHYTPM MYHALWITYKa KnapHeTa), AnameTpa wtudta TpocTu
(y ro6os), pasamepoB, hOpMbl N (PU3NKO-MEXAaHWYECKMX MapaMeTpPOB ca-
Moli TpocTu. [MOrpewwHoCcT CTPOsi MOABASIKOTCA U M3-3a HEMpaBU/IbHbIX
pasMepoB W MONOXeHUs (MOArOHKM) 60YOHKA, FONOBKWU, TPOCTU, MYH.A-
WTyKa, 3ca, NOAMYHALWTYYHOW TPyOKM. Pa3nnyumsa B TOYHOCTU WU3FOTOB-
NeHNs ABNAKOTCA MNPUYUHOA pasHbIX KPWUBLIX HACTPOWKU WHCTPYMEHTOB
fJaxe 0fHOM W Toli XXe Moaenwu.

Cneyungunyeckas MnpuuMHa MNOFPELIHOCTM CTPOS AYXOBbIX UHCTPY-
MEHTOB BO3HWKaeT Npu perynupoBke 06Lieli BbICOTbI CTPOS, B3aMMHOr0
pacnonoXeHs WX PerncTpos Mo BbiCOTe. BbiABMXEHME KpoHa o06Liero
CTPOS faeT pa3HYl BeANYUHY MOHVKEHWA 3BYKOB pa3HbIX Perncrpos:
6onbluee MOHMXEHWE BbICOTbI ANS 3BYKOB C KOPOTKMM CTO/I60M BO3fyXa
(MeHblUel ANMHONI BOHbI) 1 MeHbLUEe NOHUXEHMWE AN 3BYKOB C A/IMHHbLIM
cTon6om Bo3gyxa (6onblleil AANHOA BOMHBI). Y (neiTel MOXeT 6biTb
HenpaBW/IbHbIM COOTHOLLUEHWE BbICOTbI Pa3HblX PErucTpoB M3-3a HeBep-
HOTO MOJNIOXEHWS BbIABVMKHOW NPO6KM B ronoBke. MOrpewHOCTb MHTO-
Hauuu Bbi3blBaeT HeTOUYHas c60pKa M pPerynmpoBKa WrpoOBOr0 MexaHU3Mma:
NOBbILIEHHbIE 3a30pbl  M3-32 HEMJOTHOCTW COEAMHEHUS ABVKYLLUXCS
yacTell ronocoBOi MalWWHKX W BCNEACTBME 3TOr0 yTeuka Bo3gyxa (Mef-
Hble WHCTPYMEHTbI), HenmpaBW/ibHas BbICOTA MOAbEMa KNanaHOB, He-
COOTBETCTBME MNOAYLIEYeK yaleykaM KaamaHOB W THe3dam 3BYKOBbIX
OTBEpPCTUIA B AEPEeBAHHbIX WMHCTPyMeHTax. HakoHel, yBennuupawT no-
rPewHoCcT CTPOA: HamAbiBbl Naiiku, rpA3b, CAU3b BHYTPEHHEro KaHana,
nospexgeHns (BMATWHbLI) Kopnyca WMHCTPYMEHTA.

3. HecoBepLWEHCTBO TEXHUKM WHTOHMpoBaHMs. K o6WMM npuynHam
NOSIBNEHUA MOTPEeLHOCTel CTPOS CneAyeT OTHECTU HETOYHOCTb WHTOHMU-
poBaHWsA 3BYKOB CaMWM MY3blKaHTOM. Ha 3T0 BAWAIOT KBanudgukauus
MCMONHUTENS, CTeneHb Pa3BUTOCTW CNyXa, TexXHWKa paboTbl AbiXxaTenb-
HOro anmnapaTa, ambylwtopa, npueMbl Urpbl, annaukatypa, yMeHue npa-
BU/IbHO HACTPOWUTb WHCTPYMEHT W pa3orpetb ero U T. 4. BnuseTr Ha cTpoii
NpaBWAbHOCTb BbIGOpa MYHAWTYKa, TPOCTU AN AAHHOFO WCMOMHUTENA
M BAHHOTO MHCTpPyMeHTa. OTK/IOHEHMS B HAcTPOWiKe MPOSBAAIOTCA U C U3-
MEHEHUEM AWHAMUKW 3BYyYaHWUA: YBeNWYEHWEe YPOBHSA WHTEHCUMBHOCTU
3BYyKa W3MEeHseT BbICOTY 3BYKOB.

CyuwiecTByeT ele OAWH WCTOYHWK OTKIOHEHUS WHTOHMPOBAHUA, KOTO-
pbiii B 06WeEM Henb3f OTHECTM K MOrPeLHOCTAM 3BYKOW3BAEYEHUS,—
3T0 3ala4M XYLOXECTBEHHOTO MCMOMHEHWUA MY3blKalbHOI0 NPOM3BELEHMS,
WHAMBMAYaNbHOCTb €ro MHTepnpeTayum MYy3blKaHTOM, Y4YeT nafoBbiX
B3aMMOCBA3ei. 3TW nocnefHue (HakKToOpbl MOryT NPMBECTW K TOMY, 4TO
OfMH W TOT e 3BYK WAN WHTepBan B PasHOM My3blKalbHOM KOHTEKCTe
thopManbHO OyfeT WMeTb pasHyl BbICOTY WAU pa3HyK LWWUPUHY, HO
3[leCb HempaBOMEPHO FOBOPUTb O MOFPELUHOCTW MHTOHALWK.

4. BnusHue TemnepaTypHoro pexwuma. O xapakTepe BAUSHUA TeM-
nepaTypbl M NOArOTOBKM K Wrpe caMoro My3blKaHTa XOPOLIO cKa3san
npoteccop MOCKOBCKOW KOHCepBaTOpUWM, [OKTOP WCKYCCTBOBEAEHUA
B. OukoB: «[Mpy TwaTenbHOW HACTPOWKe... HEOOXOAMMO YYMTbIBATb W
Takme BaXKHble (DAKTOpbl, BAUAIOLLME HA CTPOMA AYXOBbIX WHCTPYMEHTOB,
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Kak TemnepaTypHble YC/I0BUSA, COCTOSAHWME WCMOJIHWTENbCKOro anmapara
nrparolLLero, Ka4yeCTBEHHOE COCTOSHNE MY3bIKaNbHbIX UHCTPYMEHTOB U Ap.
M3BecTHO, Hanpumep, YTO LYXOBble WHCTPYMEHTbI, B CUAY pasnnyumsa ux
thopMbl, 06bEMa M KOHCTPYKLMU, MO-pa3HOMY pearvpyloT Ha W3MeHeHus
TemMnepaTypHbIX YCMoBWiA. Bonee MacCUMBHblE [YXOBble WHCTPYMEHTbI
(Ty6a, 6apuToH, TPOM6OH, (haroT, 6ac-kKnapHeT) [ONblUe COrpeBarTCA
M 3HAYNTENbHO Mef/IeHHEee OCTbIBAKOT, YEM UHCTPYMEHTbI MEHbLUMX pa3me-
poB. OTctofa fAcHO, 4yTo Tpybauy u Ty6ucty unu neiAtucty u daro-
TUCTY Mepef HacTPOMKON opkecTpa Heo6X0AMMO 3aTpaTuTb pas3HOe KO-
NINYECTBO BPEMEHM [N18 ,pa30rpeBaHus™* uam ,,0NpoboBaHUA™* CcBOEro
MHCTPYMeHTa. MNpeBapuTenbHOE pasbirpbiBaHWe Ha UHCTPYMEHTE ABNSAET-
cA 0653aTeNbHbIM Nepef KONNEeKTUBHON HACTPOWKON, MOTOMY 4TO ry6HoOI
annapat (ambywop) WCNOAHUTENA TakXe TpebyeT COOTBETCTBYHOLLEN
,,HacTpolrikn**, He ,pa30orpeB** wmbllwubl ry6, He ,,MPOBEHTUAMPOBAB** CBOW
[biXaTeNbHbIi annapart, My3blKaHT-AYXOBUK He CMOXEeT W3BMieYb KayecT-
BEHHbI 3BYK, MPUrOAHbIA CTaTb 3TalOHOM MpW HacTpoOiiKe OpKecT-
pa» [48,15].

PacCcMOTpeHHble MPUYMHBI, Bbi3blBalOWMe MOrPELHOCTA CTPOSA AYXO-
BbIX WHCTPYMEHTOB, Cepbe3Hbl W MHOTOYWCNEHHbI, TaK 4YTO He 6yAaeT
npeyBesiyeHNeM cKasaTb, 4YTO BCe 6e3 MCKIOYeHUA AYyXOBble WHCTPY-
MEHTbl B TO WM WMHOW CTeneHu He CTPOAT. MOXHO yTBepXAaTb Aaxe,
4TO abCONOTHO TOUHYIO UM CTabWU/bHYK BbICOTY 3BYKOB WU WHTEpPBasioB
Ha AYXOBOM WHCTPYMEHTE MNOoAy4uTb BOOOLULe HEBO3MOXHO. W Bce e
MY3blKAHT-A4YX0BUK WMEeT B CBOEM pacnopskeHuu 6oraTbili apceHan
NpUemMoB, KOTOpble MO3BONMAIOT eMy [06MBATbCA TOW TOYHOCTM WHTO-
HWPOBaHMA, KOTOpas y40BNeTBOPAEeT TpeboBaHUAM MY3bIKanbHOro clyxa.

HacTpoiika MeAHbIX AYXOBbIX WHCTPYMEHTOB

My3bIKaHT-4YXOBUK CTPEMUTCH TaK HACTPOUTb CBOW WHCTPYMEHT, 4TOObI
B OMpeAeneHHOM CMbICNe HacTpoiika 6blna ONTUManbLHOM, Hanpumep, cTa-
pascb CBECTU K MUHUMYMY OTK/IOHEHWSA BbICOTbI TEX 3BYKOB, KOTOPble Ha-
nbonee 4acTo WUCMONb3YKOTCA Npu urpe. Job6nUBaTbCA BbICOKOMW TOYHOCTU
CTPOSi MOXHO ABYMSA NyTsiMK: 1) HAacCTPOWKON U perynmpoBKOiA CaMOro WH-
CTPYMeHTa ¥ 2) C MOMOLLbIO WUIPOBbLIX WCMOMHUTENLCKUX MNPUEMOB.
Mpexpae BCEero HeobX04MMO CKasaTb O HOpPMe O6Lei BbICOTbI CTPOS.
HecmoTps Ha TO 4TO CyLiecTBYeT CTaHAApTHbIA 3TanoOH BbLICOTbl TOHA
na\ paBHbIn 440 W, MHCTPYMEHTbI AYXOBOr0 OpKecTpa WMEKT TeHAeH-
LMI0 K 3aBbIWEHNIO CTPOA. My3blKaHTbl [yXOBblIX OPKECTPOB 3aBblllaloT
CTpOWi A0 yacToTbl N31—443—445 Ty, O6bACHEHNA 3TOr0 MMeEKTCH pas-
Hble: 60nee BbICOKWIA CTPOW AYXOBbIX WMHCTPYMEHTOB faeT BO3MOXHOCTb
perynmposatb HacTPOKY Kak B CTOPOHY MOBbILIEHUS, TaK U B CTOPOHY
MOHWXEHNA CTPOS, Korga Heo6X0AMMO KOMNEHCUPOBaTb BIMSHUE HU3KOW
unu, Hao6opoT, BbLICOKOW TemnepaTypbl OKpyXatoleh cpeabl. bonee Bbl-
COKWIA CTpOi B mpouecce urpbl o6ecneyvMBaeT 60/ee YMCTYIO MHTOHALMIO,
WHCTPYMEHTbI C HECKOJIbKO MOBbIWEHHbIM CTpPOeM 3By4yaT 60nee ApKO u
BblpasnTenbHo. MoXeT 6blTb, 3TW [0BOAbl M He ABNAKTCA AOCTATOYHO
y6enTeNnbHbIMU, HO PAKT MOBbLILLEHHOTO CTPOSA COBPEMEHHbLIX OPKECTPOB
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KaK y Hac B cTpaHe, Tak ¥ 3a pybexom ocTaeTcsa (aktom. HacTpoiwu-
KaMm (opTennaHo TakXe MPUXOAUTCH YUYMUTbIBATb 3aBblLLEHHY HAacTpPOi-
Ky, KoOrga, Hanpumep, posfib [O/DKEH 3By4aTb BMeCTE C OPKECTPOM.

OCHOBHbIM MPYEMOM MW3MeHeHUA 06Leli BbICOTbI CTPOSA CAYXUT YKO-
paymMBaHue WM YANUHEHWe TPYyOKM [LyXOBOro WHCTPYMeHTa ABYMS CrMo-
cobamn: perynmpoBKOW KpoHa 06LWero CTpos ¥ WM3MEHeHUem T[yOuHBI
nocagkn MyHAWTYyKa. MepBblii cNoco6 MO3BOMSAET U3MEHATb O6LLUIA CTPOI
B 6001ee WNPOKMX Npefenax, No CPaBHEHMIO CO BTOPbIM crocobom. Ecnu
[JaHHbIX cNoCc060B HEAOCTaTOYHO, TO MHCTPYMEHT TpebyeT Cepbe3HOon ne-
pefenkv B NPOWU3BOACTBEHHLIX YC/MOBMAX. [IpWM 3TOM KOPPEKTUPYHOTCH
LNVHBI Pa3NNMUHbIX Y4acTKOB [yXOBOr0 WHCTPYMeHTa: Tpy6ku nubo yko-
paumBaloT, N0 yAAMHAKT. McnpaBneHMe HaCcTPOWKM CBOAMTCA K ycTa-
HOBNEHWNIO MpPaBWUIbHLIX pasMepoB TPY6OK.

Xof pacyeToB [AWH OCHOBHOW W [OMOMHUTENbHbIX TPY6OK MeAHbIX
OYXOBbIX WHCTPYMEHTOB B NpMHLMNE JocTaTO4HO mpocT [49]:

1) 3agaeTca YacToTa OCHOBHOrO TOHa MHCTPYMEHTa (Hanpumep, yactoTa
ToHa Na: f= 110,12 Tu);

2) PaccuuTbiBaeTca ANMHA BOMHbI COOTBETCTBYHOLWEro ToHa Jl.=c/f=
= 340/110,12=3,0875 wm;

3) Onpegensetca gnvHa nonyeonHbl 3,0875:2=1,5438 wm;

4) Onpepgensetca nonpaBKa Ha OTKPbITbIA KOHew Tpy6ku (Hanpumep,
ecnn nonpaBka cocTtaBnseT 6,5 %, To oHa 6yper paBHa 0,1003 wm);
5) Onpepgensertcs utoroeas gnnHa Tpybku L= 1,5438—0,1003= 1,4435m.

B 3Ty pacyeTHyl AAMHY TPyOKM BXOAMT TakXe W ANNHA BbICTyNako-
Wei yacTM MyHALWTYKa. BbinonHAA Nogo6Hble pacyeTbl ANA Pa3HbIX KOM-
6UHaLnii OCHOBHOW TPYy6KM M coueTaHWii LONOAHUTENbHbIX TPY6OK (Kpo-
HOB), Hax0AWM AAWHbI NocnegHnx. O6paTHbIM MepecyeToM Mo HalAeHHbIM
pa3mepam Tpyb6OK MpPOBepMM TeOpeTUYeCKM 4acTOTy HaTypaslbHbIX 3BY-
KOB, [AONYyCKas OTK/OHEHWEe OT 4acTOT PaBHOMEPHO-TEMMEPUPOBAHHOIO
CTpos He 60nee 3—6 Iy, lMpu 3aTOM XyAlwmMe AONYCKaeMble OTK/IOHEHUS
OO/MKHbI CBA3bIBATLCA C BK/AKOYEHMEM [LOMNOSMHUTENbHOW TPY6KKU TpeTbero
BEHTWAA, KOTOPbIA OTHOCUTENbHO pexe ynoTpe6nserca B urpe. MonesHo
YyUYecTb TakKXe, 4YTO AN MOHWXEHWA 3BYKOB Ha pPaBHOMEpPHO-TEMMNEPU-
POBaHHbI MONYTOH HEOOXOAMMO YANMHEHMe TPYOGKW WHCTpPyMeHTa npwu-
MepHO Ha 1/15—1/18 yacTb ee A/IMHbI.

PerynnpoBka BbICOTbl CTPOS MefHbIX AYXOBbIX WHCTPYMEHTOB KPOHOM
o6Lwero cTpos fAaeT HePaBHOMEPHOE U3MEHEHMWe BbICOTbl OTAE/bHbIX TOHOB
no gnanasoHy. Tak, Npu BbiABUXEHUN KpOHa 06Lwero ctpos Ha 10— 12 mm
OTK/IOHEHNA TOHOB MO AMana3oHy M3MeHATCAa B npegenax +10 LEHTOB.
Mpwn BbIABMXKEHNN KpPOHA 06LWero cTposa 6onblie yem Ha 20 MM MPOMUCXO-
OUT 60Nee cepbe3HOe paccornacoBaHue 3BYKOB pasHblIX PErucTpoB WMHCT-
PYMeHTa, 0 Y4eM YXe r0BOPWMNOCH Bbile. NS COXpaHEHWUA MPaBUNbHbLIX
WHTEepPBabHbIX COOTHOLIEHUA BbICOKUX W HWU3KUX 3BYKOB MpW BblfBUXE-
HUM KpoHa o06LlWero cTpos Heo6X0AMMO BbIABUraTb Ha OMNpeAeneHHYH
BE/IMYUHY U KPOHbI AONOMHUTENbHBLIX TPYBOK, YTO HEOOXOANMO ANS COXpa-
HEHWUA MNPOMOPLMOHANbHBIX COOTHOLEHWUIA AAWH OCHOBHOFO W AOMNOJHU-
Te/bHbIX KaHanoB. [paBWNbHOrO COOTHOLUEHWUA PErncTpoB WHCTPYMeEHTa
M0 BbICOTE B OMPEAENEHHON CTENEHN MOXHO LOOUTHLCA BbIGOPOM MYHALWTY-
Ka Mo BHYTPEHHWM ero pasmepam. Tak, MPUMeHeHWe MyHALTYKa C He3Ha-
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YNTENbHO YBENINYEHHbIM [UaMeTPOM YCTbA 3aMeTHO MOBbIWAET WHTOHA-
LMI0 HaTypasbHbIX 3BYKOB BEPXHEro perucrpa; NpuUMeHeHue MyHALITYKa
c 60/bWMM 06bEMOM uYalleykn [aeT MOHMXeHUe TOHOB CpefHero u
BEPXHEro perucTtpoB Mpu OTHOCWUTE/IbHO MEHbLUEM MOHMXEHUN TOHOB
HUXHero peructpa [50].

B npouecce KOpPeKTUPOBKM 06LWeli BbICOTbI CTPOS M B3aMMHOF0 COria-
COBaHMA PErucTpoB My3blKaHT MPOBEPSAET BbICOTY He TO/bKO OCHOBHOIO
TOHa, HO W TOHOB MepefyBaHWA. EcCiM pyKOBOACTBOBATLCA MPUHLMMNOM
MUHUMYMa OTKNOHEHWW 4acTOTbl HaTypanbHbIX 3BYKOB, TO Heo6xogumo,
4yToObl BO3MOXHO 60nblIas 4YacTb HaTypanbHbIX 3BYKOB coBnagana
CO LWKanoii paBHOMEPHO-TEMMEPUPOBAHHbLIX YacTOT, 4acTb Obina HUXe,
a yacTb — BbliWe ee (MOCKOMbKY HYNeBblIX OTK/IOHEHUI JOCTUYb BCE PABHO
He ypaetca). [lpakTuyeckm B 6OMbLIMHCTBE WHCTPYMEHTOB MeAHOW
rpynnbl (Tpy6a, BantopHa, Ty6a v T. A.) 3aBbllWeHHble 3-ii U 6- HaTy-
pasibHble 3BYKW MOHWXalT KPOHOM O06Liero cTpos, crapascb, 4ToObI
4- 3BYK COOTBETCTBOBaNn TEMMEPUMPOBAHHOW LWKane 4acToT, a 3aHu-
XKEHHbI 5-1 HaTypanbHbIi 3BYK MOBbIWAKT UFPOBbIMU MpuemMaMm (CM.
nanee).

B WHCTpyMeHTax ¢ 60MbWIMM 4YMCNOM HaTypafibHbIX 3BYKOB (Hanpu-
Mep, BaNTOpHa) NPOBEPAETCA NPaBUIbHOCTb BbICOThI €LLe U 4PYTUX TOHOB:
7-ro, 10-ro u 12-ro. Mpu HacTpoiike TpOM6GOHA NpPOBepseTCs MpaBU/b-
HOCTb, TOYHOCTb MHTOHaUWUW 3-ro, 4-ro 1 5-ro HaTypaabHbIX 3BYKOB B rnep-
BOM mo3uumn. Ecnm 3TW 3BYKM BbLICTPOEHbI C MUHUManbHbIMU OTKOHeE-
HUAMU, TO HaTypanbHble 3BYKW APYTMX NO3NLUUIA 6yAYT UMETb NPaBUbHYIO
WUHTOHaLMIO.

HaCTpoVn(a AEePEBAHHbIX AYXOBbIX MHCTPYMEHTOB

B rpynne fepeBAHHbIX WHCTPYMEHTOB, KaK W B rpynne MefHblX, Heo6-
XOAWMO MpPaBWNbHO YCTAHOBUTL 06LLYI0 BbICOTY CTPOS, COrnacoBatb pas-
Hble PerncTpbl Mexay coboli n NoACTPOUTL OTAE/bHbIE TOHA, UMEKLMe No
KaKMM-nnbo npuumHam 60nblLIMe OTKNOHEHMS MO0 4acToTe.

>BbiCcOTYy 06LWero cTpos fepeBAHHbIX WHCTPYMEHTOB YCTaHaBAMBAlOT
COOTBETCTBYHLLE MOCAAKOM COCTAaBHbIX YacTeil: M3MEHEHMEM MOoxe-
HUS, Hanpumep, Tpoctu (robos, carota), aca (ro6os), 604yoHka (Knap-
HeTa), MYHAWTYKa WAM NOAMYHALWTYYHON Tpy6KM (cakcodoHa).

PaccMOTpuMM perynupoBkKy 06LIero CTPOs MO OTAENbHbIM WHCTPY-
MeHTaMm.

O6wWNin cTpoi y (hneinTbl NOHMXKAETCH Pa3ABMKEHWEM TOMOBKN MHCT-
pymMeHTa W noBblwaeTcs 6onee rny6okoit nocafkoi ronoBku. O6LWKIA
CTpOW KnapHeTa yCTaHaBIMBAKT M3MEHEHWEM MOMIOXEHNA 60YOHKA: Bbi-
ABVOKEHME MOHWXKAaeT CTPOi, a omyckaHue (3afBuKka) 6OYOHKa MNOBbI-
lwaeT cTpoii. Ecnyn 604OHOK 3aBMHYT, @ CTPOIl BCE Xe 3aHWXEH, TO CTaBAT
60nee KOPOTKWUI GOYOHOK WKW YKOpPAyMBalOT UMeOLUiics.

Ha 06Lyt0 BbICOTY CTPOSi BAUAET MOAOXEHUE BbICTYNOB BHYTPU MYHJ-
WTyKa. Ecnu oHM Haxopatcs 6/MXe K OKHY MYHALWTYyKa — CTpoli B Le-
NIOM HWXe, ecnn Aanblie — CTPON Bbille. TakXXe BAMSAIOT Ha CTPOW U BbiC-
Tynbl MYHALWTYKa CakKcogoHa.
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MoBbiWeHNe WAM MNOHWXeHWe ob6Llero cTpos robos npoussoauTCA
MeHbLUeR nan 60nblueid rNy6UHOR 3a4BUXKEHNA WU BblABUXEHUS TPOCTH:
yeM rny6xe 3afBuraetca WTUQPT TPoCcTM B roboi, Tem Bbille CTPOWA, K
Hao60poT. LUTM(T TpocTn robos MOXHO paccMaTpuBaTb Kak MpOAOJkKe-
HWe KaHana WHCTPYMEeHTa, W B HEKOTOpbIX Mpejenax C €ro MomoLyblo
TakXXe MOXHO MeHATb BbICOTY 3BYKOB. ECNM BHYTPeHHUIA AnameTp WTud-
Ta YyXe fjuamMeTpa OCHOBHOrO KaHana robos, CTpOi MOBbIWAeTCs, ec/u
lwmpe — CTPOI NOHMXKaeTCs.

Ona n3MeHeHus o6uieil BbICOTbI CTPOS (haroTa My3bIKaHTbl WCMOMb3Y-
10T Habop MeTananyeckux TPy6OK — 3COB pas3HbiX [AaWH. KopoTkuii ac
(Ne 1) HeCKONbKO MOBbIWAET CTPOM, WU camblid ANWHHBIA (Ne 3) — MOHK-
xaeT ero. O6LWY0 BbICOTY CTPOS (harota MOXHO MEHATb U 3a CYeT Ton-
WMHbl PE3NHOBOI NPOKNajKW B JBOMHOM COEAMHWUTENbHOM KoneHe. bonee
ToNCTas NpoKfnafka, ecTeCTBEHHO, MOHWXKaeT CTpoil, 6onee TOHKasa mMo-
BbllaeT ero. B He6onblwoOW CTeneHW W3MeHseT CTpol (aroTa pasHas
rny6uHa mocagkv TPOCTW Ha 3Ce: BbIABMXKEHWE TPOCTU MOHMXKaeT CTPOW,
6onee rny6okas nocafka MOBbLILIAET ero.

O6wMmii cTpoli cakcooHa Pperynmpyercs MONOXKEHWEM MYHALTYYHON
Tpybkn (3ca) W rny6uHOW Hacagku caMoro MyHAWTyKa. Mpu BbigBUXeE-
HUM MYHALWTYYHOW Tpy6KM M MeHee rnyboKoi Hacafke MyHAWTYKa CTPOW
cakcopoHa noHuxaeTcA. HaobopoT, 6onee rny6okas Hacagka MyH[-
WITYYHON TPyOGKM M MYHALITYKA NOBbiWaeT o6liee 3By4yaHue.

Kak 1 B rpynne MeAHbIX WHCTPYMEHTOB, W3MeHeHWe 06Lieil BbICOThI
CTPOS MHCTPYMEHTOB [epeBAHHONM rpynnbl 60/blle BAWAET Ha HaTypanb-
Hble 3BYKM C 60nee KOPOTKMM CTO/N60OM BO34yXa, Y4eM Ha 3BYKM C 6Gonee
ANMHHBIM cTON60M BO3fyxa. MM03TOMYy ¥ 34eCb BO3HMKAET 3ajaya B3auMm-
HO PerynupoBKN MOMIOXEHUS HUXHEr0 W BEPXHEro PerucTpos. Y eiiTbl
B3aMMHas HacTpOilka perucTpoB OCYLLEeCTBASETCA NepefBMXEHNEM MPOG6-
K/ B FONI0BKE WHCTPYMeHTa. VI3MeHeHMe NMON0XeHUA NpobKn BNusaeT rnas-
HbIM 06pa3oM Ha 3BYKM BEPXHEro perncrpa: 4em 6nuxe npobka BblIgBU-
raetcs K OCHOBaHMIO TONIOBKU, TeM HWKe 3By4YaHWe BEPXHWUX 3BYKOB, U
ueM rny6xxe npobka 3ajBWraeTcs B CTBON FOMOBKW, TeM Bbille 3ByuYa-
HWe 3TOro perucrpa.

MpaBunbHas HacTpoiika 3ByKopsfa knapHeTa mnpegycMmatpuBaet
YCTaHOBKY CMeLuanbHOro Kofbla BO BHYTPEHHIOK 4acTb pasfBUHYTOrO
604oHKa (4NA 3anonHeHWs nycToTbl). Heob6xo4Mmo 3HaTb TakKXxe, 4TO
€CNN BHYTPEHHWUI AMamMeTp MYHALWTYKA YXe KaHana 604YOHKa, TO 3BYKM
BEPXHero perucTtpa 6yAyT 3aBbilleHbl; eCAy AMameTp MYHALTYKa LWupe,
TO 3aHWXXeHbl. [JNf OTHOCWUTENbHOTO MOHWXEHWS 3BYKOB (haroTta, u3Bne-
KaeMbIX MpU AAWHHbLIX CTON6ax BO34yxa, MHOTAa BblABMTalOT 06e TPy6Ku
13 [BONHOrO COEAVUHUTENLHOrO KONieHa WHCTPyMeHTa. B3aumHoe nono-
XeHWe PerucTpoB AepeBSHHbIX AYXO0BbIX WHCTPYMEHTOB B HEKOTOPOW CTe-
MeHW BO3MOXHO perynumposaTb nofgbopom TpocTeil. Bonee TOHKWe u ner-
Kue TPOCTW KnapHeTa, robos, arota W cakcooHa MNOHWKAKT 3BYKMH,
0CO6eHHO B BepxHeM perucTpe. ToACTble TAXeNble TPOCTU [alOT HeKo-
TOpOe MOBbILEHME BbICOTbI, 60MbLUE Ha HU3KMX, YEM Ha BbICOKMUX 3BYKaXx.

Mocne TOro Kak ycTaHOBfieHAa NpaBW/bHAas BbiCOTa CTPOS U OTpery-
INPOBaHO B3aMMHOE MOJIOXEHWE PErnCcTPOB, MOXET 0Ka3aTbCsl, YTO 60/b-
lIMe OTK/IOHEHUS OT MpaBWbHON BLICOThbI WMMEIOT OTAefbHble 3BYKW MO
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Anana3oHy. Kakue npuemsbl CYLLeCTBYIOT AN KOPPEKTUPOBKM TaKmMX
3BYKOB? B 3aBUCMMOCTM OT 3Haka OTK/JOHEHWA BbICOTbl (Bbllle WK
HUXe HOpPMbl) npuberawT K ciegylowmnm npremam. MOHUXKAKT BbICOTY
3BYyKa: 1) yMeHbLUeHMEM fuMameTpa 3BYKOBOTO OTBEPCTUSA, 415 Yero CTeH-
KV OTBEPCTUA CMa3blBalOT K/eeMm, LWennakom Wan BCTaBNAKOT TOHKY BTY-
NOYKY, Hanpumep U3 NnacTMacchbl; 2) ycTaHOBKOW 6onee ToncToii mogy-
Weykn KnanaHa; 3) yMeHblUeHWEM BbICOTbI MOAbeMa KnanaHa. MoBbllwa-
10T BbICOTY 3ByKa: 1) yBenuueHueM pJuameTpa 3BYKOBOro OTBEPCTUS;
2) ycTaHOBKOW 60fee TOHKOW noaywedku; 3) yBennvyeHnem nogbema
KnanaHa.

Te unu WHble cNOCO6GbI KOPPEKTUPOBKM CTPOS [AEPeBAHHbIX WHCTPY-
MEHTOB MO-pa3HOMY B/MAKOT Ha O6LLYI BbICOTY CTPOS M Ha BbICOTY OT-
[enbHbIX 3BYKOB, TO €CTb TakK WM MHa4ye W3MEHAT XapakTep KpuBoOM
HacTPOWKN MHCTPYMeHTOB. M03TOMYy B Mmpouecce HaCTPOKM Heo6XoAMMO
KOHTPO/NMpOBaTL €e MO 3ByKam fnaja, No NpaBUIbHOCTW BbICOThbI 3BYKOB
BEPXHero permuctpa (3ByKOB C KOPOTKMM CTON60M BO3Ayxa), No npa-
BU/IbHOCTW COOTHOLLEHUS! OAHOUMEHHbIX 3BYKOB B pa3HbiX perucrpax, no
MUHUMaNbHbLIM (B CpefHEM) OTKNOHEHUAM Hanbonee hanblUMBbIX 3BYKOB.

3Has pacCMOTPeHHble Bbille 3aKOHOMEPHOCTU U MpaBufia HAcTPOWKK
TOHOB, YMeNI0 NOMb3YSCb UMW, My3bIKAHT-AYXOBUK MOXET ONTUMaNbHbIM
06pa3oM HaCTpPOUTb CBOW WHCTPYMEHT.

Kak npaBuio, A4yx0Bble UHCTPYMEHTbl Yalle WMCMNOMb3YylOTCA B aHCaMb-
NeBOW urpe, B OPKeCTpax, U NO3TOMY HYXXHO BbIMOMHATb B3aWMHYI0 HacT-
POKY WHCTPYMEHTOB. YKaXeM TONbKO, YTO B KayecTBe 06LMX 3TafOHOB
HacTpolKyu 6epyT MHCTPYMEHTbI BbICOKO WU CpefiHE TecCUTYpbl, UMeto-
wme 6onee HU3KWUIA CTPOI: HU3Kas dneliTa, HU3KUIA TOGOK MNM KnapHerT.
HacTpoiika nNpov3BOAMTCS Ha OCHOBE CUCTEMbl HaTypajibHbIX 3BYKOB,
pacnofioXeHHbIX, Hanpumep, MO KBUHTaM.

Kak Mbl yXe roBOpUIM paHblie, MAeanbHO TOYHO HACTPOWUTb [YXO-
BO MHCTPYMEHT HEBO3MOXHO. [lanbHeiilweli NOBbILWEHHOW TOYHOCTM HacT-
pOViKM MYy3blKaHT [06MBAETCA YXe pa3HbIMW WTrpoBbIMKW Npuemamu. Mol
UX 3[ecCb TONbKO KPaTKO OxapaKTepusyem.

BcnomoraTenbHas annauMkaTypa A4aeT LOMONHUTENbHYH BO3MOXHOCTb
My3blKaHTy ynyyllaTb WHTOHauui mpu urpe. B rpynne AepeBAHHbIX
WHCTPYMEHTOB BCMOMOratefnbHas annaukatypa obpasyeTtcs nnb6o 3ame-
HON OAHON NanbleBOW KOMOWHauWW APYroi, Nn6o nyTem A06GaBNeHUA K
OCHOBHOI KOMG6UWHaUMW LPYTUX 3aKPbITbIX WAW OTKPbITbIX OTBEPCTHUIA.
OTKpblBaHWE OTBEPCTMWIN PAJOM C OCHOBHOWM annanMkaTypHOl KOM6uHaLmei
noBblIlIaeT 3ByYaHWe, a HeMo/SHOe WM MONAHOe MPUKPbIBAHME ManbLuamu
WUAK KnamaHamy OTBEPCTMiA, HapaAy C OCHOBHOW annaukaTypHoi KOM6u-
Hauwuel, MOHMXaeT 3BYK.

B rpynne mMeAHbIX AYXOBbIX UHCTPYMEHTOB TakXe€ MCNOMb3yeTcsi BCMO-
mMoraTenbHas annaukatypa Ans WchnpaBneHUs [eeKTOB HacTpPOWKM W
YyNyuyleHUs WHTOHauMW OTAeNbHbIX 3BYKOB. BcnomoraTenbHas anniu-
KaTypa o6pasyeTcsi MOHWKEeHWeM He 6Gaudxaiiwero, a nocfeayloLero
HaTypanbHOro 3Byka. B aTtom cnyyae KombuHaumsa ¢ 601bWNM KOAUYECT-
BOM BEHTW/Iell JacT MOBbILEHWE TOHA M KOMOGMHALMSA C MEHbLUMM KOMU-
4YeCTBOM BEHTUNEN — MOHWXEeHUe. YNyylleHNne UHTOHALWNOHHOW TOYHOCTU
B MeAHbIX WHCTPYMEHTax MPOM3BOAUTCA TaKXe 3a CYeT MOACTPOKM nep-
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BOrO U TPETLEro BEHTU/EN, a Takxe YeTBepToro BeHtTuns (y Tybbl, 6aputo-
Ha, BanTOPHbI).

YnpaBnas cBOMM amOyLUIOpPOM, My3blKAHT MOXET B W3BECTHbIX Mpe-
fenax MEeHfTb BbICOTY KaX[oro W3BfeKaemMoro ToHa. [oBblleHWe TOHa
[OCTUTaeTCa YBe/IMYEHWNEM HaNpsXXeHUs ryb6 u faBneHWs Bo3gyxa B No-
NOCTW pTa, YMeHblUeHMeM 06bema MosiocTu pTa, 60/ee NAOTHLIM CXKaTUeM
yentocteld. TMoOHMXKEHWe TOHA [OCTUraeTcs MNPOTMBOMOMOXHBLIMW AeNCT-
BUAMMN.

Mpu urpe Ha [epeBAHHbLIX AYXOBbIX WHCTPYMEHTaxX C TPOCTbi (ro6ow,
KNnapHeT, (aroT, cakCo(oH) HEKOTOpOe MOBbIWEHNE 3BYKOB o0b6ecneyu-
BaeTca 60/iee MNOTHbIM NPUXaTMEM Ty6 K TPOCTW, YTO YMEHbLUAET ANNHY
M NOBbIWAET YNPYrocTb Konebatowenca yactn TpocTu. ONA NOHWKEHMNS
TOHa YMeHbLAKT HaXuM ryb Ha TPOCTb W O4HOBPEMEHHO, OXBaTblBas
ry6amu 60/blUy0 4acTb ee, YBENMYMBAIOT MacCy f3blyKa W YMeHbLIalT
ero ynpyroctb.

My3bIKaHTbl NPUMEHAIOT chneuunanbHble NPUembl U3MEHEHUs (OopMbl U
o6bema MOMOCTU pTa, KOTOPbIE HYXHbl WM ANA YyNpaBieHUs BbICOTON
M3BNeKaeMblX 3BYKOB. JTO AOCTUraeTCA «MPOU3HECEHMEM» pasHbIX rnac-
HbIX. CNorn To, Ty, Ta NOHMXAKT WHTOHALUWIO, a CNOrM T, Au, Te NOBbl-
wakT ee. Kpome TOro, HEKOTOPblE UHCTPYMEHTbI MO3BOMIAIOT MPUMEHATH
cneynguryeckme npuemsl ynpaBfieHUs WHTOHauuein. Tak, (nelita 3By4nT
HECKO/IbKO BblIlLe, ecnn CTPys BO3AyXa Hanpasnsetca 6/1MKe K BepXHeMmy
Kpato O0TBepCTUS, W 3BYK (efiTbl MOHWXKAETCHA, ecnu CTpysa BO3fyxa Mo-
cblfiaeTcsa B rnybuHy nabuanbHOro oteepctus. B nepsom cnyyae ronoska
(hneliTbl HECKONMbKO MOBOpayYMBaeTCs OT My3blkaHTa, BO BTOPOM Cly4ae
cferka noesopaynBaeTcs K My3blKaHTy. BanTOpHWUCTbI ANA KOPPEKTUPOB-
KV OTAeNbHbIX 3BYKOB MOTYT N0/Mb30BaTbCA BBEAEHUEM KUCTU PYKU B pacT-
py6 uHcTpymeHTa. Bonee rnybokoe BBefleHMe MOHWXaeT TOH, BblfBUXe-
HWe — MoBbILWAeT ero.

B LenoM pasnMyHbIMU NPUEeMaMn MY3bIKAHTbl Ha LYXOBbIX WHCTPYMEH-
TaXx B COCTOSHWWM W3MEHATb 4YacTOTy KofiebaHMin KaXAoro 3Byka B npe-
fenax =40 uUeHTOB.

[onyckaeMble OTK/IOHEHWUA CTPOSA AYXOBbIX WHCTPYMEHTOB, €CTeCTBEH-
HO, JO/XHbl 6bITb MeHblUe npeaenos £ 40 LEeHTOB, B KOTOPbIX MY3blKaHT
cnocobeH KOppeKTMpoBaTb CTPOi/ B Mpoliecce Mrpbl C MOMOLWbIO aMby-
Wopa. Y3aKOHeHHbIX HOPM Ha MOrpellHoCTb CTPOSA elle He CyLiecTBYeT,
HO OPMEHTMPOBOYHbBIE 3HAYEHMA MOTYT BbITb faHbl. [N fonycka Ha cpefj-
Hee OTK/IOHeHMe CTPOsA OT BbICOThI 3TanoHa nf1440 Iy M. H. 3umMuH pe-
KoMeHAayeT anana3oH 0—20 ueHTOB. Ans ToHa nAlaTto cocTtaBuTt 0—5 L.
JaHHoe obLwee 3aBbllleHWe CTPOS HEOOXOLMMO B TeX cliyyasdx, Korja
My3blKaHTbl WUrpalT MNpy HU3KOW TemnepaType (Ha MOpo3e) W AyXO-
BO/ WHCTPYMEHT He MOXeT O6biTb Mporper A0 HOPManbHOW Temnepa-
Typbl.

Lna OTKNOHEHW 4acToTbl OTAENbHbIX 3BYKOB OT CpefHeil 06Lieil Bbl-
COTbl CTPOA MOXHO CKa3aTb TONbKO, cOrfawascb C aBTOpom paboThl
[46], uTO cpepHekBagpaTMyeckoe OTKNOHeHWe, MeHblwee +10 UEHTOB,
MOXET CcYMTaTbCs Nnokasatenem 6e3ynpeyHoi HaCTPOWKKU AYXOBOr0 WHCT-
pyMeHTa. Bo MHOrMX MHCTpPYMeHTax (hakTudeckoe cpefHeKBagpaTuyeckoe
OTK/IOHEHMe OT 06Lell BbICOTbI CTPOS 3auvacTyt 6onblwe +20 LEHTOB.



V. YINPAXHEHNA U MPAKTUYECKWE
3AHATMA MO HACTPOWKE ®OPTEMWAHO

Mpouecc oBnafjeHWs HaACTPOMKOlM BKAOYaeT B cebA [JOCTMXKEHMe chne-
AyOWKX Lenen:

— YMeHMe CAbiwaTb 06epTOHbI B 3BYYaHUW CTPYH:

— YMeHue cnblwaTb 6MeHns B pacCTPOEHHOM YHUCOHe W PacCTPOeH-
HON OKTaBe;

— YMeHue YBepeHHO pacrno3HaBaTb PaccTPOiKy XOpoB U 6UeHus oau-
HOYHO CTPYHbI;

— YMEHWEe KOHTPOAMpoBaTb 4acTOTy OWEHMIA B NpoLEecce HacTPOWKM
YHUCOHA U OKTaBbl, 406MBAaACb MCYE3HOBEHUA GUEHWIA;

— YMeHVe pacno3HaBaTb YMCTYHD W TEMMEePUPOBAHHYK KBUHTY W
KBapTy, OBnajeTb TeMnepupoBaHWEM WHTEPBasOB;

— O0BNajileHne B LEeNIOM HAcTPOikol 06nactM TeMMnepupoBaHUS nNa —
na1nymeHne KOHTPONMPOBaTb NMPaBUAbHOCTb HACTPOMKN KBUHTO-KBApTO-
BOr0 Kpyra, HaxouTb OWWOKN TemMnepupoBaHus;

— OBflafileHne npuvemMamu U HaBblKaMy KOHTPONA TOYHOCTWU HacTpoii-
K/ NO BCEMY AManasoHy ¢opTenuaHo.

MopafoK OBNajeHWs HaAcTPOMNKON WHTepBanoB cnefyeT npasBuny oT
NPOCTOro K CMOXHOMY. JTO 3HA4uT, 4TO OBnajeTb Heo6XOAMMO CHayana
HacTPOMKON YHWCOHAa, MOTOM OKTaBbl, NOTOM KBWHTbl, MOTOM KBapThl,
fJanee Tepuuii u cekcT. Ho npexpae BCero HeO6XOAMMO Hay4YUTbCA Clibl-
watb 6MeHns B PacCTPOEHHbIX YHUCOHAaX W OKTaBax.

[na oBnafeHWs HacTPOWKON KNaBULIHOTO WHCTPYMEHTa pellaroliee
3HaueHue npuobpeTtaeT npakTuyeckas pab6ota. Ciofa BXOAUT M nNpeaBapu-
TenbHas TPeHWPOBKa CAyxa, W npakTuyeckas paboTa C KAOYOM.

He BbINONHUB pAf 3afaHWUii WU YNPaXHEHWWA, MNPUBELEHHbIX HUXE, He
oTpaboTaB CNyX0BON KOHTPONb GMEHWNIA, He cneayeT AenaTb MOMHYH HAcCT-
poiiky ¢opTennaHo. CHayana Hafo HaTpeHUpoBaTb CMyX W NpuobpecTu
HaBblK PaboThbl C KAOYOM Ha MPOCTEALINX UHTEpPBaiax — YHUCOHaX, OKTa-
Bax.

UTO XXe HYXHO npexje BCero, 4tobbl HayaTb HacTpamsatb? HyXHO
MMeTb: 1) HACTPOEYHbI K4 (Ny4dlle ¢ BOCbMUIPaHHbIM THE340M F010B-
KW); 2) BWMOYHbIA KaMepTOH (KenaTenbHO C NPOBEPEHHON W NPaBUNIbHO
YCTAHOBNEHHON 4acToTOW KonebaHwii, Haxogsauieiica B npegenax
440=h0,5 I'y); 3) Habop Pe3nHOBBLIX K/MHKOB; MWHWMAaNbHOE KONNYecTBO
KNMMHKOB — [ABa, HO ny4ylle — 13, N0 KO/IMYECTBY XOPOB B OKTaBe; 4) Ku-
HOK Ha AepeBAHHON pyuYKe C OK/IeeHHbIMMW 3aMLIeil KOHUaMu (419 gUCKaH-
TOBbIX CTPYH).
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3TOT MWUHUMaNbHbLIA Habop BMOMHE AOCTATOYEH NS HACTPOWKW, ecnu
(hopTennaHo He TpebyeT peryanpoBKu MexaHuKu. Hepefko TpebyeTca Tak-
Xe rnpocTtas oTBepTKa (ecnu HeT cneynanbHOro xopeiiseHa) Ans NpaBufib-
HOM pa3bmBKM CTPYH XOpa Ha KnaHrwTabuke, pasfBudXKu 6AM3KO CO-
wefWwuxca cTpyH. OcobeHHO 4acTo 370 Hab/ojaeTcs B XOpax TOJNCTbIX
rnafikux TeHOPOBbIX CTPYH. Mexay CABWHYTbIMW CTPyHaMu TPYfHO BCTa-
BUTb K/IMHOK M NO3TOMY PacCTOAHWE YBENMYMBAKOT MOLOWBKOA CMELLEH-
HOM Ha KNaHrwTabuke CTPYyHbl C MOMOLbIO OTBEPTKM WM XOpeii3eHa.
Mpu aToMm MHorga 6biBaeT, YTO CTPYHbI NOC/e CMeLeHns CHoBa cHamnxa-
totca. Torga Hajo nonbiTaTbCA CABMHYTb APYTVe CTPYHbI XOpa U HaiTw
YyCTONYMBOE MOMIOXEHME MX C COXPaHeHWEM HOPManbHOr0 PaccTOfHWA
MeXAy HUMKU. B MHCTpymeHTe C arpaamMmu Takux npobsem He BO3HUKaeT.

B cooTBeTCTBMM C pacrnonoxeHnem perncTpos (HOpTennaHo clesa
HanpaBo — 6acoBOro, TEHOPOBOro, AVCKAHTOBOrO, TaKXe CNeBa Hamnpaso
pacnonaralTca TOACTble OAMHapHble 6acoBble CTPYHbl, [fanee TOHKWE
[BOliHble 6acoBble CTPYHbl, TPOMHbIE TONCTble TEHOPOBble W TPONHble
TOHKWE [UCKAaHTOBble CTPYHbl. [pynna CTPyH, MO KOTOPbIM MO/OTOYEK
yfapsieT OAHOBPEMEHHO, COCTaBNAET XOp OfMHAKOBbIX MO 4YacTOTe Kone-
6aHuit CTpyH. B 6acax xopbl cofep>aT Mo OAHON 1 No ABe CTPYHbI, B Te-
Hope U1 [JuCKaHTe — Mo TPpW.

KnaBuUWHbLIA WHCTPYMEHT, Ha KOTOpOM 6yAyT npofenbiBaTbCa BCe yn-
pPaXHEHNA W KOTopblii 6yAeT HacTpamBaTbCs, MOXeT WMeTb faxe no-
XYl HacTpoiiky. [ng HauyMHalowWero He roguMTCA TOMbKO MHCTPYMEHT C
BHOBb Ha/IOXKEHHbIMW W HU pa3y He HacTpauBaBLIMMUCSH, TO eCTb faxke
He LUBMKOBaHHbIMW, CTpyHamu. LiBUKOBKa — [OC/NIOBHO «3aliunbliBa-
HMe» — 03HayaeT YepHOBYIO, NpefBapuTe/bHY HAcTPOWKY CTPYH nocne
UX HanoXeHus Ha yTop. Bpag nn HaunHaowemy npuaeTca CTONKHYTb-
CS MMEHHO C Takoi cuTyaumeil. CKaxem 34ecb TONbKO, 4TO B npouecce
LIBUKOBKM WCMOMb3YIOTCA Mefiofnyecknue WHTEpBanbl A8 YCTaHOBKW Ha
CMyX NpubAU3UTENbHOW BLICOTbI CTPYH. [lnf 3TOro Hajo MOMHWUTL Ha
cnyx (ymeTb COMb(EXXNPOBATL) LIMPUHY OCHOBHbLIX WHTEpPBanoB B Mpe-
fenax OKTaBbl.

HemeLkne macTepa elie B NPOLLJIOM BeKe CUMTANMN, YTO [eliCTBUTENIbHOE
npogeccuoHansHoe obpasoBaHme [OCTUraeTCA TOrfa ToNbKO, KOrfja pyko-
BOACTBYIOTCA NpaBunamu: obyyeHue ans npodeccun n yyeba 4yepes npo-
theccuto. TIPUMEHUTENbHO K HaluMM 3afjayaM 3TO 03HA4aeT, YTOo, TOJIbKO
HacTpausas, HayuulbCcA HacTpamsaTb. [1o3TOMy fanee Mbl OnNULLEM
noapo6HO OAWH W3 BapuaHTOB HaCTPONKW MUAHWUHO C MOMYTHLIMU KOHT-
PONIbHLIMK MpOBepKamMu. STOT BapuaHT LENMKOM MpefHasHayeH ANA HO-
BMYKA B HaCTPOIKe, KOTOPbI/ elle He 3amOMHUA MNOCNeA0BaTeNbHOCTb
XO[l0B, He NpefCcTaBfseT, Kak cnefyeT MpoBepsATb Te WIN WHble U3 HacT-
pavBaemblX WHTEPBaNOB, Kakumu criocobamu, npuemamu Hafo npeofgose-
BaTb BO3HMKAOLMe NpU HACTPOiiKe TPyAHOCTU. Takoro HOBMYKA MOKa
He MHTepecyeT BCe pa3Hoobpa3ne CyLEeCTBYIOWMNX BApUaHTOB HAaCTPOWKK,
M eMy HYXeH OfMH, Haubonee [OCTYMHbIA W MOHATHBIA, C KOTOPbIM OH
MOXeT CrnpaBUTbLCA.

PacnucaHHas HWXe nocneoBaTenbHOCTb AEACTBUIA ABNAETCA OAHO-
BPEMEHHO U YYeOHbIMU YNpPaXKHEHWAMWU, U HaCTPOEYHbIMW Onepauuamu,
BbINOMHAA KOTOPble Ha4YMHAaIOWMWA, Nepexuws W NPeofoNeB 3HHOE YUC/IO0
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YyCMexoB W Heyfay, CMOXeT B KOHLe KOHLOB cka3aTb: «BoT mMosi nepBas
CaMOCTOATENbHO CAeNnaHHas HacTpoiika MHCTPYMeHTa».

Ynpa>kHeHUs Ha cnylaHue o6epTOHOB. Mbl YXe 3HaeM, 4TO 6GueHus,
Ha KOHTPO/E W ynpaBfeHWM KOTOpPbIMU CTPOMUTCA BCA HacTpolika, o6pa-
3yl0TCA Mexay O6AM3KMMM No 4YacToTe COBNajallyMMyu rapMOHUKamu
pasHbIX CTPYH. [103TOMYy B MepBOM YMNpaXHEHUW 6yaeM yuYUTbCA CAyLlaTb
W CAbiaTb 06epTOHbI, YTOObLI Y6eAUTHCS B peanbHOCTW KX CYLLeCcTBOBa-
HWS, a 3TO, B CBOKO ouepefb, HEOOGXOAMMO ANA YSCHEHUS aKyCTUYeCKUX
NpoLEeccoB, MPOMCXOAALLMX MPU HACTPOWKe CTPYH Mo 6ueHMsM. VHorpa
Jaxke KBanW(ULMPOBaHHbIE HACTPOWLLUMKKM, MOKa3blBaloLMe BbICOKOE
KayecTBO paboTbl, He OYeHb YETKO MPeSCTaBNAOT MeXaHW3M BO3HMKHO-
BEHWNA OMEHW/ NpuM HACTPOKe pasHbIX WHTepBanoB. [eCTBUTENbHO, He
3Hasf O CyLIeCTBOBAHMWM BbICOKWX COBMajamlWMX MO 4acToTe 06epTOHOB,
TPYAHO O6BLACHWTL, MOYEMY XK€ NpPU HacTpolike, Hanpumep, KBapTbl OT
TOHa MnlBBepX Mbl UMeeM fAeNo (PakTUUeCKM C HacTpPoiKoin 06epToHa,
nexauiero Ha fABe OKTaBbl Bbllle AaHHOrO TOHAa, TO e€CTb HacTpauMBaem
06epTOH, BbICOTAa KOTOPOr0 paBHa BbICOTE TOHA Mu3.

MofHMMeM femndepa NUaHWHO WM POSINS HaXxaTWeM NpaBoil nepanu
1 TPOMKO CMOeM KaKyl-nnmbo HOTY Hafj CTPyHaMu MHCTpyMeHTa. Mpekpa-
TWB NeTb, Mbl TYT )€ YCAbILWM 3BYy4YaHWe CTPYH. B TOM, UYTO Mbl CAbILLIMM
MMEHHO 3BYK CTPYH, nerko ybeanTbCa onyckaHuem femndepos: nocne-
3By4YaHue CTpyH, Bbl3BaHHOe [rO/IOCOM, Mpekpawiaetca. B atom onbiTe
MOXHO MeTb HWXEe WAW Bbille U CTPYHbl BYAYT OT3bIBATHCS HU3KUM WUAN
BbICOKMM 3XOM. Bonee Toro, ecnu cneta rjnacHas a M NoToMm cneta rnac-
Has 0, U UNN KaKaf-HUOYAb Apyras, TO U 3X0 CTPYH NpyU MOAHATbIX AEMI-
thepax 6yaeT 0T3biBaTbCA TON e rNacHOW. PasHble rnacHble cofgepxar
pas3Hblil cocTaB 06epTOHOB, YTO BbI3blBAET PE30HMPOBaHME COBNAaAaloLLNX
06epTOHOB CTPYH.

EcTb u Apyroii cnocob ycnbiwatbe 06epToHbl. PnaxoneTHble TOHA —
3TO Te e 06epToHbl. CKpuMnayam He Hafo 06BACHATbL, KakK WX MOMYYUTb.
Ha nto6om CTPYHHOM WHCTPyMeHTEe fIerKO W3Be4Yb (PAaXONeTHbI TOH
cnefyownm o6pasom: MPUAOXKWM TOYHO MOCPeAUHe CTPYHbl pe6bpom
00bIYHYI0 CTUPANbHYK pPe3nHKY (HO He MpuXumas CTPYHY K rpudy) u
Oyfem 3alunbiBaTb O4HY U3 NONOBMH CTPYHbl. ECAn pe3uHka npunoxeHa
TOYHO MOCpefuHe, TO Mbl CPa3y YC/AbIWUM (DNaXONeTHbIA OKTaBHbIA TOH.
Ecnn mecTo KacaHus BblGpaHO HempaBUNbHO, TO, MepeMellas TOUKY Ka-
CaHMA W NepuoamMyecky 3alimnbiBas CTPYHY, Mbl Haiifjem Takoe nono-
)KEHMe, KOorfa OKTaBHbIi 00epTOH — (PNaXXONETHbIA TOH ACHO 3a3BYYMT.
N 3TO HecmMoTps Ha TO, 4TO pe6po pe3nHKM SBASETCA N0 CYLLecTBY
gemndepom CTpyHbl. Ho Tak Kak gemndep HaxoAuTcAa Ha y3sne kKoneba-
HWA — MocpeAnHe CTPYHbl, TO OH U He NpPenATCTBYeT 3BYy4YaHWI0 OKTaB-
HOr0 HaTypanbHOro TOHa. TeM e Cnoco6oM MOXHO Bbl3BaTb 3BYy4YaHWe
MU KBUHTOBOro 06epTOHA, PacrnojoXuB Aemndep Ha 13 ANWHBbI CTPYHBI
OT NOACTaBKW (MM NOPOXKA). YTOUHAA NOMOXEHMe AemndepupytoLiero
pebpa pe3svHKW, Halgem Takxe y3en KojebaHwii Ha CTpyHe, COOTBET-
CTBYIOWMNI feuume OT OCHOBHOFO TOHa OTKPBLITON CTpyHbl. MecTo y3na
onpegenseTca Mpu HacTynfieHWW Takoro MOMeHTa, Korga 3By4yaHue obep-
ToHa (thnaxoneta) CTAHOBWUTCA AOCTATOYHO 3aMeTHbIM. [puM He3Hauu-
TeNbHOM CMeLleHMU aemndepa BAEBO WAM BMNPaBO OT Yy3/10BOM TOUKU 3BY-
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YaHue 06epTOHA pe3Ko COKpaliaeTcs W OH He BO36yxgaeTcA. 3ajauva
YNPaXHEeHN — HayuYnTbCA CAblWaTb BO3MOXHO 060/bluee KO/MYeCcTBO
06epTOHOB, He MeHbLUe 5—6, Ha 0AHON CTpyHe. BepxHue 06epTOHbLI 3ByYaT
[ONN CeKYyHAbl, HO WX «MUCK» XOpOLIO 3ameTeH. HayuyusBliucCb CNeauTb
Takum 06pa3om 3a 3By4yaHuem 06epTOHOB, HaMm fnerye GyfeT crnefuTb 3a
6MeHNAMU, BO3HMKAIOWMUMKU NpU CNOXEHUU KonebaHUn 06epTOHOB coBna-
JarLWwmx 4acrTor.

Hafo yyecTb TakXe, YTO YMCMO Y3NOBbIX TOYEK paBHO HOMepy obep-
TOHOB: NepBblii 06epTOH — OKTaBa — MMeeT OfHY Y3/710BYI0 TOYKY nocpe-
AVHE CTPYHbI, BTOpPO 06epTOH — Ayodeunma — vMeeT ABe Yy3/10Bble TOY-
KW, Aendwime CTPYHY No ANMHE Ha TPW Yactu, U T. A.

MoyunTenbHOM MOXeT OKas3aTbCA OTMeTKa Y3/10BbIX TOYEK, HalfeHHbIX
Ha CTPYHe, C NMOMOLLbIO KanesbKW Kpacku. Torga MOXHO MpocCneauTsb,
Kakoe KONM4YecTBO 06EpPTOHOB yAacTcAd 06Hapy>XUTb Ha OJHON CTpYyHe.

KcTaTu, 0oTMeTUB MArKMM KapaHAawoM Ha rpude CTPYHHOrOo MHCTPY-
MeHTa TOYHOE pacnooXeHWe y3na OKTaBHOro 06epTOHa KaXAoh CTPYHbI,
MY3bIKaAHT MOXEeT 06Hapy)KVITb, YTO NONOXKEeHUA Y3/10BbIX TOYEK HE HaXo-
4ATCA Ha OAWHAKOBOM pPacCTOAHUM OT MOACTABKW WM MO OTHOLUEHUIO K
4BeHaguaTomy nagy, fensuwemy B WWNKOBOM WHCTPYMEHTE CTPYHY MoO-
nonam: pasHuuUa B PaCCTOAHUAX MOXET AOCTUraTb HECKOJIbKUX MWUNNKU-
MeTpoB. puyMHaA HecoBnajeHus Y3M0BbIX TOYEK PasHbIX CTPYH 3aK/to-
YyaeTCcs B HEOAMHAKOBOCTU (hM3NYECKMX MapameTpOB OTPe3KOB CTPYH (He-
60nblINe M3MEHEHUA AuameTpa, NNOTHOCTM MaTepuana Mo A/WHe CTpy-
Hbl), HenpaBW/bHOM MOMOXEHUN MOACTaBKM, HeMpaBUIbHON pa3buBke
najos.

Mpu wrpe dnaxonetramu, ANS TOro 4tobbl Bbi3BaTb 3BYy4vaHue obep-
TOHa CTPYHbl, HEOOXOLMMO HaWTW Y3M10BYKH TOUYKY 3TOro 06epTOHa w
NEerko KOCHyTbCA ee nanbueM (MM KakuMmM-nn6o TBEpAbIM MpesMeToMm).
Ho cnocobHa nu cTpyHa faTb SICHO CAblWMMbIA 06epTOH cama, 6e3 PpuK-
cauuun y3noBoin TOYKK?

Mocne HeKOTOPOI TPEHWPOBKMW yAaeTCa CblwaTbh 06epTOHbI M 6e3 huK-
cauumn ys3noBblX TOYeK, 3f4ecCb Heo6X0AMMO TONbKO OBOCTPEHHOE CyXo-
BOE BHUMaHue. lMoMOLLb OKaXeT W npefBapuTeNbHOe NPOCAyLIMBaHWE
06epToHa, KOrAa OH BbI3biBaeTCA KakK (hiaxoneT, U TyT Xe, moka clyxo-
Basg NamATb yAepXuBaeT 3By4yaHue 06epTOHa, MpoOC/NyLIMBaHWe 3Byua-
HWS OTKPBLITON CTPYHbI, B KOTOPOW MpW Takoi MOACKa3Ke YyXe ACHO pac-
No3HaeTca 3TOT 06EepTOH.

P naXKoneTHbIe TOHA MOXHO MOJYYUTb U Ha CTPYHax KNaBWULIHbIX WH-
CTPYMEHTOB, OCOBGEHHO NIErKO 3TO CAenaTb Ha CTpyHax posans.

Ha cTpyHe topTennaHo, Hanpumep, B CPeAHEM PErucTpe Nerko Hamtu
y3en OfjHON U3 rapMOHWK, ecin npuxaTb nanel, K CTpyHe U yaapsTb Mo
knasuwe. Torga, nepeAsuras nanew no CTPYHe, MOXHO HaliTM nono-
XeHue, Korga npv ygape MoaoTouka OTYeT/IMBO CTAHOBUTCS CAblLLHA OfHA
M3 rapMOHUK. YTMNpaXHeHWs Ha cnylwaHue 06epTOHOB Hafo npojenatb
TakKXe C TOHaMM, NexawuMn Ha OAHY-ABE OKTaBbl Bbllle W HUXE TOHOB
cpeaHeil okTaBbl. Hanmpumep, npocnywatb HaTypanbHblid pag: nd, nal
MU2, naz2..

MpoBepsAs 3By4YaHWe 0OEpPTOHOB B pa3HbIX MecTax 3BYKOBOro Auana-
30Ha (opTenuaHo, OoTMeyaemM ANA cebs y4vyacTKu, rpe yfnaeTca CAblwathb
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60/blI0e KOANYECTBO 06epTOHOB (6acoBblii U TEHOPOBbIA pPerncTpbl), U
yyacTKM, rae He ypaetcs nonyymtb 6onee 1—2 06epTOHOB (BepXHWii
OUCKAHT).

Jlerko BbIAeNNTb 3By4YaHWe O06GEPTOHOB CTPYHbI, WCMOMb3YyA pe3o-
HaHc, BO30yXfJas 00epTOHbl 3By4YaHWeM CTPyH OKTaBOW, KBMHTOW Wau
Tepumeil BbIlIe WM HWXE WCXOLHOW CTPYHbl. Ha KNaBULWHOM WHCTpPY-
MeHTe HEeTPYAHO NpOBeCTU MOATBEPXAAlOWMNIA TaKyld BO3MOXHOCTb
OnbIT.

Ynpa>kHeHne Ha cnywaHue 06epTOHOB CTPyH dopTenuaHo. Haxatb
6e33ByYHO KfaBuWy [0 Manoil OKTaBbl, Pe3KO yAapuTb N0 KiaBuLle
8ol n yepes cekyHAy-fiBe OTNYCTUTb MNOCNeAHIOK. BO3HMKWMI cnabbii,
HO ACHO CNbIWWMbIA 3BYK, UCXOAALLNIA OT CTPYH Xxopa [0, W 6yfeT OKTaBs-
HbIM 06epTOHOM (MNM BTOPOW FrapMOHMKOI) 3Toro xopa. (B o6omx xopax
[0 M [O1MOXHO OCTaBUTb MO OAHOM, HanpuMmep NeBOi, CTPyHe, 3arnyLwuns
ocTanbHble). OTNYCTUB KNaBWLWy A0, 3aMe4aeM MNpeKkpalieHne 3ByvaHus
OKTaBHOro o06epToHa W ybexjaemcs, 4TO WUMEHHO CTpyHa [0 ABAAeTCH
MCTOYHWKOM 3TOr0 3ByKa. 34ecCb Mbl 3aCTaBMAM CTPYyHY [0 KonebaTbcs
4BYMS CBOMMMW MOMOBWHAMM, Kaxfas M3 KOTOpbIX fana kKonebaHus ¢
4acTOTOl B ABa pasa Bbille YaCTOTbl OCHOBHOFO TOHa. B Takoii e nocne-
f[oBaTeNbHOCTU yjapseM Mo Knasuwe nal (npu 6e33By4YHO HaxaTon
KnaBulle f0) W BbI3bIBAEM 3By4aHWe KBWHTOBOro ob6epToHa (TpeTbei
rapMoHWKMK) CTPYHbl A0, KOTOpas cTafa B 3TOM ciyyae KonebaTbca Tpems
CBOMMMW TPETAMMW. Y[apoM MO KnasBulle 02 Bbl3blBaEM 3BYy4aHUe KBapTO-
BOro o6epTtoHa (4eTBEPTON FapMOHMWKW), 3aCTaBNAA CTPYHY 0 KonebaTb-
CA YeTbIpbMA CBOMMW YeTBEPTAMU. Y[apoM MO Knasuwe MW2 U fanee
Mo KnaBue N2 Bbi3biBaeM 3By4aHWe 6GOMbLIOK M Manoi Tepuuii (natas
W WecTad rapmoHuMkun). C pocToM Homepa 06epTOHA MOBBLILIAETCA €ro
BbicOTa. Tak, Nepsblii 06epTOH Bblllle OCHOBHOrO TOHAa Ha OKTaBy, BTOPO/
06epTOH — Ha Ayofeuumy, TpeTuil — Ha ABOMHYI0 OKTaBy, 4eTBepTbll —
Ha ABOIHYK OKTaBY NAOC 60MblIas Tepuus, NATbIA — Ha ABONHY OKTa-
BY M/OC KBUHTA.

VIMEHHO 3TU 06epTOHbI OAHOWN CTPYHbI fat0T 6GMEHMs ¢ coBnajawLWwmmu
no BbicOTe 06epTOHAMM APYrOW CTPYHbI, €CAN HeT UAeanbHOro paBeHCTBa
yactoT. [locfie TOro Kak Mbl Hayyumcs CchblWaTb HECKObKO MePBbIX
06ep'TOHOB, YX€ MOXHO MOYMPaKHATbCA B CAYWIAHWW 06epTOHOB 6e3
BCMOMOraTe/lbHbIX PE30HUPYOLWMNX CTPYH. Cnyx 3anoMuHaeT 3ByYaHue
06epTOHOB W Nerko 06HapyXuBaeT MX B 3BYKE OLMHOYHON CTPYHbl. Ta-
KOe ynpaxHeHue pekomeHfoBan euwe MepmaH enbmronsl, oTel cOBpe-
MEHHON MY3bIKanbHOW aKyCTUKMW.

Kak mpaBuno, nerko ycnbllwaTb FapMOHWKW, KOTOpble ABAAIOTCH He-
YETHbIMU MO OTHOLIEHUID K OCHOBHOMY TOHY. TakuMW ABNAIOTCA KBUH-
Ta, Tepums, cekcta UT. 4. YeTHble rapMoHUKN —2, 4, 8-9 ABNAKOTCA BEPX-
HAMW OKTaBaMW OCHOBHOFO TOHa, 6-1 rapMOHWKa — BepxHeli OKTaBOW
3-ii rapmMoHUMKM, TO eCTb AYOAEeLMMON; 3T FapMOHWKKU TPebyloT ycunuii
ONA MX 0B6HapyXeHWUs W BOCMPUATUA.

Ha npocnywueaemocTb 06epTOHOB OKa3blBaeT BAUSHME TakKxXe cTe-
NeHb HAaCTPOEHHOCTWU WMHCTPYMeHTa: npu 60MblWOW paccTpoiike 06epTOHbI
Pe30HMPYIOT NAOXO0 W, CNeAoBaTeflbHO, MPOCNYLUNBAKOTCA XYXe.

Ynpa>kHeHus Ha cnywaHue 6ueHnidi. My3bIKaHTY He HYXHO 00BbACHATD,
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KaK 3By4aT 6MeHWA B PacCTPOEHHbIX YHUCOHe MM okTase. [lna Tex, KTo
He BCIyLWIMBANCA paHee B GUEHWS, He yBEPEH B MX BOCMPUATUMW, HO Hay4un-
€ HanpaBNATb CBOE BHMMaHWe Ha 3By4yaHWe 06EpTOHOB, eMy NIerkKO Ha-
YyuuTbCcA Chbllath U 6UeHNs 3TUX 06epTOHOB, KOTOPble MNPOABAAIOTCS
B MepuofuyeckKnx W3MeHeHWAX FPOMKOCTU OGEpPTOHOB, B MUX BMOpaLuUAX,
BbICOKOYACTOTHOM «Jpeb6e3xaHuu».

Ha cnyx 6ueHuns BocnpuHMMaloTcs Kak cnaboe Ha ob6uwem ¢oHe 3BY-
YaHms BM6GpaTo, co3dalolleecs 3a CUET MepMoANYECKOr0o U3MEHEHUS TPOM-
KOCTW M B Mano3aMeTHOW CTeMmeHn — 4acToTbl CA0XHOFO 3BYyKa.

Ynpa>kHeHve. 3arnywunTb fBe CTPYHbl B XOpe CpeAHero perucrpa Wu,
yAapss no Knaeuwe, NOACTPOUTLCA CBOMM FOM0COM K 3BYKY WMHCTPYMEH-
Ta. He3HauynTenbHO MeHsAs BLICOTY MEHWA KakKoW-HWGyAb rnacHoi, Bcny-
lWIMBaTbCA B XapaKTep BO3HMKaWUX 6GueHuil. OTMeyaTb YBeMUYEHUE U
yMeHbLIeHMe uucna O6ueHnii npu NoACTPO/iKe K 3BYKY WHCTPYMEHTa.

Ynpa>kHeHue ¢ KamepToHamu. B3aTb fgBa kamepToHa, BO36YyAUTb UX
Koneb6aHna 1 04HOBPEMEHHO MOAHECTU K yxy. Ecnu BbicoTa KamMepTOHOB
HECKO/IbKO pa3fiMyHa, TO YXO YCAbIWWUT 4eTKMe GMeHWUs, 4YacToTa KOTO-
pbix Tem 6o0nblwe, Yem 6Onblue B3aMMHas paccTpoiika KaMepTOHOB
(To ecTb 60Mble B3aMMHas PasHOCTb 4YacTOT KonebaHui).

HakoHell, B BepxHem perucTpe 3aljunbliBas OCTPOW AepeBAHHON na-
NOYKON uAM MefnaTopoM MO OAHOW CTPyHe, HalileM Takue CTPYHbl, KO-
Topble camu Mo cebe UMeT 6GUeHUs.

BueHnsa cnoXHbIX TOHOB ClyllaeM MpW yjape Mo KiaBullie paccTpo-
€HHOro (hopTenuaHo, Korga BbiCOTa OLHOM W3 CTPYH XOpa HeCKObKO
0T/IM4aeTCca OT BbICOThbI APYroi CTPYHbI TOrO XXe Xopa.

Ynpa>kHenne. Heo6xoanmo HaliTu XOpbl CTPYH, KOTOpPble PacCTPOEeHbl
M 3ByYaT c 6ueHmamu. [locnefHee O3HauaeT, UYTO 4YaCTOTbl OTAENbHbIX
CTPYH OZHOr0 X0Opa He COBCEM TOYHO cCOBMafjatT Mexay co6oii. Cnyxo-
BOE BHUMaHWe [O/MKHO ObiTb HanpaBAeHO Ha O06GHapyXeHue 6GueHWi B
YHWUCOHe Npu yjape Mo OLHON KnaBuLle.

Ecnn nnaHuMHO wunm poAnb HaCTpOeHbl XopoLlwo, TO 6MEHNA MOXKHO
c034aTb, NPUKPENUB K OHON M3 CTPYH XOpa ropoliMHY U3 BOCKa, Nna-
cTunuHa. [lonyunTca AocTaTouyHas paccTpoilka fnsS  BO3HUKHOBEHWA
6ueHui.

Mpu 3TOM CNyxoBOE BHMMaHME Haf0 HanpasiATb Ha OGMEHUA B pasHbIX
06epToHax, TO eCTb Haf0 HayuYMTbCA MOAKNOYATb BHUMaHWE W K BUEHUAM
MEX[AY HWKHUMU 06epTOHaMU W K BUEHUAM MeXAY BepXHUMM ob6epToHa-
MU, [JocTaTouyHO GyfeT HayuyuTbCs C/bllIaTbh B CPeAHEM peructpe gopre-
NMMaHo ABa pasHblX GUEHMA: caMOe HW3KOe W OKTaBOl Bbile ero (MMelTCs
B BUAY pa3Hble 6MeHNs B OfHOM 1 TOM Xe pPacCTPOEHHOM YHUCOHe, TO eCTb
Ha OfHUX W TeX Xe ABYX CTpPYHax).

Ynpa>kHeHne Ha BOCNPUATMNE OTTEHKOB Tembpa B YHUCOHAX Pas3nnyHoi
TOYHOCTU HacTpoOiKN. PaccTpouTb crerka neByl CTPYHy xopa (Hampu-
mep, ToHa cM1) u, nooyepefHO 3arfnywas TO NpaBylo, TO NEBYH CTPYHbI,
COMOCTaBNATb TEMO6P MO-pasHOMY pacCTPOEHHbIX YHWCOHOB. Yem 6onblue
paccTpoeH Xop, TeM OH pe3ye, Apye 3BY4YMT, TeM yauie 6ueHMs, U Haobo-
POT: TOYHO HAaCTPOEHHbIE B YHWCOH CTPYHbl XOpa Aal0T CMOKOWHOe, Kak
6bl MaTOBOE 3BYy4YaHuWe, rayxosaToe Mo Temb6py.

TOYHO HACTPOEHHbIA YHUCOH MOYTW He OTNMYaeTcss Mo Temb6py 3Byua-
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HWA OT 3BYYaHUS OAMHOYHON CTPYHbI, W HAA0 HAYYUTbCA OYEHb BHUMA-
TeNbHO BCAYLIMBATLCA B 3BYy4YaHWe TaKOro YHWCOHA, 4TOObl YNOBUTb
BO3MOXHOe pasnnuue Tembpa.

Ynpa>kHeHne Ha pasnuyeHue B3aMMHOMN BbICOTbI CTPYH B pacCTpPOEHHOM
YyHUCOoHe. OnpefenseTca cpefHAas No BbiCOTe CTpyHa. [na 3Toro Heo6xo-
OVMMO npocnywaTtb 6MeHWa B Tpex napax CTPYH: nesBas — CpegHas, ne-
Basg — npasas U cpefHAs — npaeasd. Haiigem napy, pawiowyt Hamb6o-
nee yacTtble 6MeHuMs, Torfa TpeTbA CTpyHa U GyfeT UMeTb CpPefHIO0 Bbl-
coty. flonyctum, Hanbonee yacTble 6UeHNs fana napa nesas — cpefHAs
CTPYHbl, TOr4a cpeAHeil Mo BbicOTe GyAeT mMpaBas CTpyHa.

Mpu npoBepke pacCTPONKM CTPYH B YHUCOHE Ta-KXXe MOXHO WCMOb-
30BaTh 320CTPEHHYIO TOHKYIO Nanoyky n3 6yka wam rpaba fns 3awimnbiBa-
HWA CTPYH W YCTaHOBMIEHUS WX B3aUMHOW 3BYKOBbICOTHOCTW.

Tenepb MPUCTYNUM HeMOCPEACTBEHHO K OTpPaboTKe KOHTpons 6GueHwui
M Ha4yHeM C YHMCOHa ¢ha[. JaHHbIA XOp AO/KEH 6biTb Clerka paccTpoeH.
Ecnu >Xe WHCTPYMEHT HefaBHO HacTpawWBanu, a HauyuMHaloLWMWii HacTpoir
WUK (TOYHee — HaYMHAKOLWMIA YyYNTbCA HACTPOIKeE), KaK eMy KaXeTcs, He
CNbIWNT 6MeHWA B 3ByYaHUM Xopa, TO OCTaeTcsas MNpofenaTb «KeCTKUN
3KCMEPUMEHT»: Hax0AWM BupbGenb BTOPOI CTPyHbl xopa ¢a\ gns uero
HaXumaem Knasuwy a\ npocnexusaem [BUXEHWE MOOTOYKA, 3aMme-
UaeM HYXHbIi XOp CTPyH W BMp6Genb BTOPOI CTPYHbl, Aanee ycTaHaBnu-
BaeM HaCTpOeYHbI KoY PYKOATKOW BBEPX M HEMHOro BNeBO (34ecb
Janee pedyb MOWAET O MOMIOXKEHUU KAKOYa MPU HACTPOWKe MWAHWHO; MOono-
XKeHWe K/lo4ya Mpu HacTpolike pOAns — B TOPU3OHTANbHON MIOCKOCTM,
W NerKo MpoBecTW COOTBETCTBYIOLLYIO aHanoruio), 4YyTb MOBOpPayMBaeMm
BUp6eNb MPOTUB YacOBOW CTPeNKW, cierka MOHWXas CTPYHY W paccTpau-
Bas YHWUCOH. [0OBOPOT AO/MKEH ObiITb MUHUMA/bHbLIM, YTO AOCTATOYHO ANA
paccTpoilkm xopa. HanmoOMHWUM: 4YeM cCuibHee HaTAHYTbl CTPYHbl, TeMm
6onblie YacToTa KonebGaHWn U Bbile M3AaBaeMblil 3ByK, ocnabneHune Ha-
TSXXEHUA MOHMXKaeT BbICOTY CTPYH. Tenepb ocTaeTca ygapuTb N0 KnasBulle
(ha} n BCAywaTbCA B MONYYEHHbIA 3BYKOBOI pe3ynbTaT. BueHus B pac-
CTPOEHHOM Xope OyAyT 3aMeTHbl OYeHb XOpowWo. PasHuua B XapakTepe
3ByYaHMUs TOHA C 6UeHMAMU U 6e3 HMX JO/HKHA OblTb MOHATHA U YSICHEHa
[0 KOHUa. Jlyylle Bcero 3Toro fo6uTbCA CpaBHEHMEM COBMECTHOrO 3BY-
YyaHWA NeBOW W CpefHeili PacCTPOEHHON CTPYHbl CO 3By4YaHUEM OfHOM
NeBOA CTPYHbI: CTaBMM PE3WNHOBbLIA KAMHOK MeXAY BTOPOA U nepBoOi
CTpyHaMu, yjaapseMm M0 KfnasBulle W BCAYLWIMBAaeMCA B XapakTep 3Byua-
HWA OA4HON TONbKO NEBOI CTPYHbI; 3arnyliaem 3atem OAHY nepByt (npa-
BYI0) CTPYHY, yfapsem MO KfaBulle W BCAyLWMBaeMCs B XapakTep 3BY-
YaHWA pPacCTPOeHHbIX CTPYH, obpalias BHMMaHWE Ha pasHuuy B TeMbpe
nepBOro M BTOPOro 3ByYaHWi. Takoe CpaBHeHWe 3By4YaHWs Npu nooye-
peAHOM 3arnyLweHun ABYX CTPYH M OfHON CTPYHbl Hafo Npojenarb CTOMb-
KO pa3, CKO/IbKO Heo6X0AMMO [ANA YETKOro YACHeHUs pa3Huubl B TeMb6pe
3BYKa 3a CYeT MOABMEHWS BUEHWIA B PacCTPOEHHOM YHWCOHE W YACHEeHUA
caMoro xapaktepa 6ueHuii. CunMTaem, 4YTO OAMHOYHAA CTPyHa He MMeeT
OVeHWiA.

Ecnn e 3TO He Tak, ecnu CTpyHa monanacb cama fgatolas 6ueHums,
TO HaM MPOCTO He NOBE3N0 W ANA HaWUX YynpaXHeHWn Heob6Xo[MMO Bbl-
6paTb M Mo TOW >Xe MeTOAWKe chenaTb YMPaXHEHUs C ApYyrvM XOpoM.
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Tenepb MpobyemM HEMHOr0 MOATAHYTb PacCTPOEHHYH BTOPYH CTPYHY
xopa halwu cHoBa HauenuM BHMMaHWe Ha pa3nMuue B xapakTepa ssy-
YyaHNA OA4HOWM NeBON CTPyHbl (6e3 GuMeHWA) M COBMECTHO KONebnowmxcs
CTPYH 1-1 1 2-ii: yactoTa 6UeHNiA B 06LEM cnydae OyfLeT APYron, HexXenu
B MEpPBOM 3KCMEpPUMeHTe,— HanpuMep, MeHblue. MMoA06GHBIM Xe npuemom
CpaBHEHUS 3BYyYaHUs OAHOW TpeTbeil CTPYHbl CO 3BYy4YaHWeM BTOpPOW K
nepBoOi CTPYH B XOpe Mbl OTbICKMBaeM MO AMana3oHy ¢GopTenuaHo gpyrue
paccTpoeHHble Xopbl. EcAn Bbl Hayyuauch chblwaTtb 6ueHusa, To 4N Bac
MOXeT OblTb HEOXWAAHHbIM 06HapyXXeHWe Takoro (pakTa, 4Tto B NHO6GOM
WHCTPYMEHTE OYeHb Mano XO0pOB, KOTOpble He MMenu 6bl XOTb KaKOWR-TO
[ONn 6UeHWl A B 3ByYaHWW YHWCOHOB (MCKAKYas TOT cayyaid, Korga Bbl-
COKOKa4YeCTBEHHbIN MHCTPYMEHT TO/IbKO YTO HAaCTPOEH KBaM(PULMPOBaH-
HbIM HAcTPOMLMUKOM). B 06bIMHOM MY3MLMPOBAHUW Mbl, KaK NpPaBWMao, He
NpUCNyLWMBaeMCa TLWATENbHO K 3BYYaHUKO YHUCOHOB U He 3aMevyaeMm
peakue GMEHUS UKW CUMTaeM WX AaxKe KakMM-TO OXMBAAKLWMUM 3Byua-
Hue takTopom. OCTpbIA CAyX HacTpoiwuka 3aMeyaeT WM OoTMeyaeT 3Tu
6ueHns.

HayumBlinch cnbllwaTh 6UEHNSA B YHUCOHE, NOTPEHUPYEMCA B CAYLIaHUN
OMEeHWNA B OKTaBax: 3arfiywaem fBe npaBble CTPyHbl XopoB ¢alwu ¢a2
O[JHOBPEMEHHO yJapsieM MO KnaBulIaM 3TUX XOPOB W BCAYLIMBAeMCA B
BO3HMKalowWwme bueHna. Ecnu 6neHns pegkue, oKTaBa HaCTPOEHa XOpOLIO,
TO MOXHO Cfierka paccTpouTb OfHY W3 CTPYH U CPaBHUTbL TemM6p 3BY-
YaHUA pPacCTPOEHHO OKTaBbl, OTMeYas Hanmuune B Helk GMeHUiA. MoJo6HbLIM
06pa3omM MpoBepUM 3BYy4YaHWe OKTaB MO APYIrMM TOHam — Ad, 40 U T. 4.
Halijem OoKTaBbl C 601bLIMM YMCNOM OUEHMIA M OKTaBbl, He MMeloLLMe
6ueHuii. Bce Bpems 3anmoMuHaeM 3By4YaHME OKTAB YMCTbIX U PacCTPOEH-
HbIX.

Ynpa>kHeHne Ha cnaywaHnue 6GueHWid B TeMNepupoBaHHbIX WHTepBa-
nax: KBWHTe, KBapTe, pex— nfal, pex— conbl O6paTuTb BHUMaHUe
Ha HW3KME W BbICOKME OUEHWS, OTMETUTb MX pasHuuy no BbicoTe. CpaB-
HWTb 3ByYaHWe TeMMepUpOBaHHbIX TepuuWil, Hanpumep, na — fo-gues’;
po-gue3x— al; pal— nal bonee nogpo6bHO 0 KOHTpoONe 6UeHuii B AaH-
HbIX MHTepBanax Mbl CKa)eMm Mpy pacCMOTPEHWW HACTPOKKM B 061acTm
TeMnepupoBaHua.

Mocne onpefeneHHOW TPEHUPOBKU CAYX HACTONbKO M30LWPAETCA B Crbl-
WaHun 6ueHnid, 4To 6e3 Tpygha ob6HapyxuBaeT uenblii pag 6ueHwnii (oco-
6eHHO B 6acoBbiX CTpyHax) Mexay 60nee BbICOKMMW 06epTOHaMu, WU
Takne GMEHMA BbICOKOTO Nopsigka 6yAyT yXe MewaTb HacTPOiKe v NpPoOCTO
c6uBaTb HaYMHaIOLLEro HacTPOMLLMKa C TONKY. FaBHOe 3HayeHUe B HaCT-
poiike No6GbIX MHTEPBANOB MMEKT CamMoe HUXHee MepBoe GMEHWe W BTO-
poe, Ha OKTaBYy Bbllle OT HEro; Ha HUX-TO W HAaf0 HaUenuTb U TPeHu-
poBaTb CBOE BHUMAaHME.

YnNpaxHeHUs Ha BOCMPUATUE W KOHTPO/Mb GUEHWUI O04YeHb BaXKHbl ANA
OBNAfleHNsA HACTPOMKON. DTN ynpaHEeHNUA ABNAKTCA CBOeOBpas3HbIM Tec-
TOM Ha «MpodeccUoHanbHy MPUrofHOCTb» K 0ByYeHMIO HacTpoiike Kna-
BULLIHOTO WHCTPyMeHTa. ECTeCTBEHHO, BCe yMelollMe UrpaTb Ha KakoM-
NM60 MHCTPYMEHTe CMOCOGHbI BblAEpXaTb 3TOT TecT.

YnpaxHeHUs Ha CnbllaHne 6ueHni NpofensiBaloTCs 40 TexX Mop, noka
He MOSIBUTCA YBEPEHHOCTb B pacno3HaHWu GueHWuid B Xopax BCEX Tpex
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permucTpoB opTennaHo. TONbKO YCMEWHO OCBOMB MNEPBOE YMpaXKHEeHWue,
HauMHalLWMiA MOXeT HafeATbCA Ha Hanmume y cebsi JaHHbIX, KOTOpble
NO3BONAT €My CTaTb HacTPOWLLMKOM, MO KpaihHein mepe, CBOEro WHCTPY-
MeHTa.

B COOTBETCTBMM C HalUMM HamepeHMeM oTpabaTbiBaTb HACTPOWKY Ha
Takux YnpaXHeHUsAX, KOTOpble OLHOBPEMEHHO ABMAKTCA Onepauusamm
HacTpOMKMW, NPUCTYNUM K MepBOMY Lary, ¢ KOTOPOro HayuMHaeTcs 3TOT
npotecc.

HacTpoiika yHucoHa. [lepBbiMW HacTpauBalT CTPyHbl xopa nal no
KaMepTOHY C 4acToToil 440 lu. 3pecb TpU OTAeNbHbIE Onepauuu:

— HacTpoiika npaBoii CTPYHbl MO KaMepTOHY,

— HacTpolika cpefHeii CTPyHbl No npasoil u

— HacTpoiika neBOi CTPyHbl MO CpeAHEel W MnpaBoi
(Npn HacTpolike posns NepBOA HacTpamBaeTCs fneBas CTpPyHa, NOTOM
cpefHsAs v npasas).

MepBas HacTpamBaemas No KaMepTOHY CTpyHa 3ajaeT 06LLyl BbICOTY
CTPOA KNaBULLIHOTO WHCTPYMeHTa. EciiM HeT Kakux-nn6o 0cobbiX MpuynH
BbIAEPXMNBATb 3Ty BbICOTY OYeHb TOYHO, TO MOXHO AOMNYCTUTb MNOrpeLl-
HOCTb 06LLeil BbICOTHI HACTPOKM — OfHO 6GueHMe 3a 2—4 C, UYTO He
BbIXOAWT 3a Npefenbl HOPMbI, AonNycKaemoi cTaHgapTom —+0,5 y. Bo-
flee TOYHAaf YCTAHOBKA BbICOTbl CTPOS HYXHa Npu urpe ¢ ApYyruM WH-
CTPYMEHTOM, MMEILWMNM TaKXe (PUKCUPOBAHHYIO HaCTPONKY,— APYruM
KNaBULWHBLIM UAN A3bIYKOBLIM WHCTPYMEHTOM.

Haxoaum no ABMXXEHWUIO MOM0TOYKa KnaBuwmM Na1cooTBETCTBYHOLWLMNIA
XOp W BCTaBNseM PEe3VHOBLIA KAMHOK MeXAY NeBOW U cpeaHell cTpyHamm
(3TOT pabounii MOMEHT B AasibHelileM Mbl 0C060 yKasbiBaTb He Byfem,
Kak camMo coboii pasymetowniics). PasHble MOMOXEHUS KAUHKA NpU Ha-
CTpoOlike xopa nokasaHbl Ha cxeme 21 a, 6, B.

6)

Cxema 21. 3arnyweHue CTPyH K/AUHKaMmu

3arnylweHne OAHOW W3 CTPYH [BYXCTPYHHOrO Xopa NpOWU3BOAMTCS
BCTaBKOW KNMHKA MeXAY COCefHUMM XOpaMmu. YcTaHaB/iMBaeM HacTpoeu-
HbIli K04 PYKOATKOW BBEPX W UyTb BJEBO Ha HWXHWIA Bup6enb xopa
NAl cCOOTBETCTBYIOWMIA NpaBoii CTpyHe; y6exaaeMcs B NIOTHOW mocagke
ronoBKM Kfoua Ha Bup6ene. bepeM KaMepTOH MpaBoii PyKoi 3a HOXKY,
ynapsieM neBoit pykoil Knasuwy nal ygapsem ofHOM M3 BUNOK KamepTo-
Ha Mo COrHYTOMY CycTaBy KUCTUW f1IeBOI PyKW, MOAHOCUM KaMepTOH napars-
NenbHO yXy W BCNYWMWBAEMCA B GMEHWE COBMECTHOrO 3ByYaHWUs CTPYHbI
1 KamepToHa. MMoBTopsAeM 3Ty onepauuio 2—3 pasa U 3anoMuHaeM 4acTo-
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Ty GMeHWil. 3aTeM OJHOBPEMEHHO C yA4apoM Mo KjaBulle MOBOpavyuMBaem
BMp6ENb HAa MUHWManbHbLIA Yroa Mo 4YacoBOW CTpenKe M CHOBAa CAyLlaem
6MeHNs COBMECTHOIO 3BYyYaHus CTPYHbl U KaMepTOHa, 0TMeuyas M3MeHeHus
yacToTbl 6veHuii. Cpasy e pelaem BOMPOC: NpaBUAbHO Nn 6biN0-BbiGpa-
HO HanpaBfieHWe BpalieHns Bup6ena? YMeHblueHue ynucna 6UeHWUA curHa-
AN3MpPYeT O TOM, YTO HamnpaBfeHWe MOBOpPOTa BuUp6ens 6bi0 BbiIGpaHO
npaBubHO, yBeNnYeHne — Hao60poT, O TOM, YTO HanpaBieHWe NOBOPOTa
BbI6paHO OLWMGOYHO.

HauynHawowmii MoxeT 6bITb CHayana HeyBepeH B TOM, MeHblle WK
60onble cTafa 4acToTa OueHMd nocne nosopoTa BMpOGens (310 MOXeT
6biTb M Ha caMOM fene, KOrga Cny4aiiHO CTPYHY pacCTpoOMnM Ha Takyto
)Xe BEeNUYMHY, nepengs yepe3 Hynb OueHuit). B aTom cnyvyae peKOMeEH-
fgyetca cpenatb 60nbWKIA NOBOPOT BUP6ens MpOTUB YacoBOWN CTPENKM
40 MNOSABNEHUS YacTbiX W NOTOMY XOPOLIO 3aMeTHbIX GUeHWA.

B KpaTKOM M3M10XXEHUM HAcTpOiika NepBOii CTPYHbI N0 KaMepToHY GyaeT

NMPOXoAuTb B Takol NOCneAoBaTenbHOCTU:
— yfdap no KnaBulle U MO0 KaMepTOHY — CAYXOBOW KOHTPONb 6GueHwuid,
— noBOpOT BMp6ENs KAHYOM Ha MWHUMaNbHYK BefuuMHy. Takas no-
Cnef0BaTeNbHOCTb MOBTOPSAETCA A0 TeX MOp, NoKa GUEeHMs NpU CpaBHEHUU
3BYKOB KaMepTOHa W CTPYHbl He McYe3HyT. [pakTMyeckyu cuyuTaeTcs, 4To
YHWUCOHbI 061acTV TeMMepUPOBaHUS N1 — NSIX HACTPOeHbl MpPaBUMBLHO,
ecnu ofHo 6ueHue npocnywwusaeTca 3a 10 cek.

Mepeligem Tenepb K HAcTpolike cpefHeli CTpyHbl xopa nsl BcTaBnsiem
KMHOK MEXAY NeBOi CTPYHON Xopa n5X W nNpaBoi CTPyHOW Xxopa na-6e-
MONb\ 0CTaBNAsf CBOGOAHLIMU CPEAHIO W MpaBYyl CTPYHbI, YCTaHaBu-
BaeM HaCTPOEYHbIA KU Ha cpefHem Bup6ene xopa na\ ygapsem nmo
Knasuwe na\ cnywaem 6ueHWs f[BYX CTPYH Xopa W Mocne He3HauuTesb-
HOro NOBOPOTAa K/OYa, yAapuB BHOBb MO KnaBulle, onpejenseM Xxapak-
Tep U3MeHeHWi 6ueHnii. Mpu yMeHbLUIEHUN YacTOTbl GMEHUIA MpogoIKaeM
noBOopayMBaTh K/KY B Ty XK€ CTOPOHY, NPU YBENUYEHUWN 4acTOTbl GUeHui
MoBOpaYyMBaeM K4 B MPOTMBOMOJMIOXKHYK CTOPOHY. EcnAM Ha mepBbiX
nopax HeT YBEPEHHOCTW B OTCYTCTBUW GUEHWUA, TO MOXHO HE3HauYuTesNb-
HbIM MOBOPOTOM KJ/lo4Ya MPOTUB 4aCOBOW CTPeNKW OMYCTUTb CTPYHY, 4TO
BbI30BET uacTble GMeHMA, W 3aTem, NEpPUOLMYECKW YAapAas MNo KnaBuile
W NoATArMBas CTPYyHY BBepX, MOBOPOTOM BMp6ens mo 4acoBOW CTpenke,
BCAYWMBaACb B YMeHbllalowmecs 6ueHus, fobmBaemcs UX WNCYHE3HOBE-
HWA. B ganbHeiillem npu HakOMAEHUW OMNbiTa YXe He OYAeT HYXAbl B
pe3koii paccTpolike yHMCOHa MOBOPOTOM K/k4a, YTO camo no cebe ABNA-
eTcsl HeXenaTeNbHON onepauumeil, Tak Kak CHUXaeT HafeXHOCTb fepxa-
HWs cTpos BupbGenem. Ha mepBbiX NOpax MOFOHA 3a TOYHbIM YHWUCOHOM
OyfeT moxoxa Ha MOMbITKY MOCTaBUTb KapaHfaw Ha ocTpue. B camblii
nocnefHUiA MOMEHT BAPYT ONATb MOABAAOTCA GMEHUS, ECNN He 3HATb, Kak
npaBuAbLHO paboTaTb C HAaCTPOEYHbIM KHOYOM, MOAXOAA K TOYHOMY YHU-
COHy. [lonycTvM, Mbl NPULAN K TAKOMY MONOXEHWIO BMPOBENs u CTPYHbI,
Korga maneilmii mMoBOPOT K/tOYa W MO 4acoBOW CTpenke, W MPOTUB Bbl-
3bIBaeT yBenuyeHue GMeHWI, a YNCTOrO YHMUCOHa elle HeT. 3TO 3HAuwWT,
4TO HacTYynWA MOMEHT, KOrfa To4YHas yCTaHOBKa Bupb6ens Jo/MKHa npo-
M3BOAWUTLCA He MOBOPOTaMW, MyCTb AaXK€ MWHUMANbHbIMU, & OYeHb fer-
KUMWU TONYKaMW, faXKe TONMbKO HaXWMOM KWUCTW Ha PYKOATKY KIua.
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Mpu HacTpoilke MUAaHWHO, KaK Mbl YXXe 3Haem, PYKOSiITKa Kawua pacno-
NoXeHa BEPTMKANbHO UM MOYTU BEPTUKANbHO. B 3TOM MONOXEHWMN nerkue
VUMAYNbCUBHbIE ABUXXEHWSA PYKOATKU AenaloT B HampaBAeHUU: BNpaBO —
oT cebs (unm BNpaBO — BBEPX), Korga Heo6X0AMMO MOBbLICMTb 4acTOTy
CTPYHbI, 1 BNeBo — K cebe (nam BNeBo — BHU3), KOrga Heo6xoguMmo no-
HW3UTb YacTOTy. JIErKMMM TONYKaMW NO PYKOATKe, CMabbiM HaXuMom
nanbuaMmy B YKa3aHHOM HampaBieHUU C OAHOBPEMEHHbIM Y4apoM MO Kna-
BULIE BCNYLIMBAEMCS B BbICOKOYACTOTHbIe GUEHUS U, yCTpaHAa uX, fo6u-
BAEMCS UYWUCTOTbl 3ByYaHUS YHUCOHa.

HacTpoliky neBoi CTpyHbl Xopa N 1Npon3BOAAT MO HACTPOEHHOW cpea-
Heil cTpyHe (Npu 3TOM MpaByl CTPYHY MOXHO 3arnywutb). MocnegHee
He 06513aTeNlbHO, KOrja yAanocb A06UTHCS YMCTOrO YHUCOHA paHee HacT-
POEHHbIX CTPYH.

3aKOHUYMB HACTPOIiKy BCex CTPYH Xopa nfl Hajo eue pa3 NPOKOHTPO-
NMpoBaTb MNONMyuYMBLIKIACA pe3ynbTaT: CHOBa CBEPUTb 3BY4YaHWEe OfHONA
npaBoi CTPYHbl CO 3By4YaHMEM KaMepToHa. He MCKIOYeHO, 4TO 6GueHus
BHOBb CTa/M ualie, YeM OAHO GueHMe 3a 2—4 cekyHAbl, Befdb, HauynHas
YUNTbCS HacTpamBaTb XOP, Mbl HaBEpHsKa CAeNnanu MHOrO AULHUX YyAa-
pOB MO KfaBuLie, YTO MOF/0 PacCTPOMTbL MepBYt CTPyHY. K Tomy >xe npu
nepBbIX MOMbITKAX U caM BMp6Genb MOr 6biTb YCTAHOBMEH He B yCTOWYM-
BOe, CTabubHOE NONOXeHMe. DTOro TOXe HaAo ymeTb fo6uBaThbCA, Aaxke
4YyBCTBOBAaTb, B YCTOWYMBOM NN MOMOXEHUN Mbl OCTaBUNM Bupbens. Mpo-
BEPKY YCTOWYMBOCTU CUCTEMbI «BUPOGENb — CTPyHa» npou3BedeM C Mo-
MOLbI AOCTATOYHO CU/IBHOFO yjapa Mo KnaBuwe. Takoil MpOBEpPKOA B
fanbHelleM Heo6X0AMMO 3aKaHUYMBATb HACTPOWKY Kaxaoro xopa. Ecnu
nocfie NepBoro Npoxoga HacTPOWKM CTpyH Xxopa nsle Hem o6GpasyroTcs
6ueHns, TO CTPYHbl ele pa3 MOACTpauBaloT, BbIABAAA CHavana paccT-
POEHHYIO CTPYHY MOOYepesHbIM 3arayweHneM OAHOW CTPYHblI U NPOCAYLUN-
BaHMEM U OLLEHKOW TOYHOCTM HACTPOKM OcTaBLIeiicsi napbl.

Ha faHHOM 3Tame Mbl HacTpamMBann TPU YHWUCOHA, TO €CTb TPW CTPYHbI
xopa nal [ina 3akpenneHUs HaBblka HAaCTPONKMU YMCTbIX YHUCOHOB BO3b-
MUTe Apyrve TOHa WMHCTPYMeHTa, Hanpumep alm ol nmofcTpous cpej-
HIOIO 1 NeBYI0 CTPYHY K MpaBbiM.

Mpu3Haku TOHHO HacTPOWKM YHWCOHA. YMeHUe TOYHO HacTpauBaTb
YHUCOHBbI CTPYH SIBNAETCSH HACTONbKO BaXXHbIM AN MpodeccmoHannsma
HacTpoiiku, uTo UenecoobpasHo 6onee NOAPOGHO OCTAHOBUTLCA Ha 3TOM
Bonpoce.

Kak gobutbca ycTpaHeHWa 6ueHuii B yHUCOHe? C 4acTbiMWU GUEHUAMYU
HauyMHalLWMN HACTPONLLMK HAYUYUTCA CNPaBAATLCA GbICTPO: OHWM XOPOLIO
C/bIWHbI, ¥ NMOBOPOTOM HACTPOEYHOrO K/IKO4Ya MOXHO Pe3Ko W3MEeHATb
XapakTep 6WeHWit OT BbICTPLIX 4O MeANEHHbIX. HO BOT 6ueHMs cTanu peg-
KUMKW, cnabbiMy, NAOX0 pasnnyMMbiMU Ha cnyx. C OAHON CTOPOHbI, Takue
6MeHUs MNOX0 BOCMPUHUMAKOTCS, @ C APYroii CTOPOHbI, B KakKyl0 CTOPOHY
HU Bpaliail KMW4Y, YHWCOH OCTAaeTCs MJ0XO0 HAcTPOeHHbIM. TyT Hafo
3HaTb HEKOTOpble TOHKOCTU pabouymx NpPMeMOB YWUCTON HACTPONKW YHU-
COHOB, KOTOPble XOPOLIO 3HAKOMbl OMbITHbIM HACTPOMLLMKaM.

Bo-nepBbiX, HaA0 YMeTb CAyLWaTb W CAblWATb BbICOKOYACTOTHble 6ue-
HWS, KOTOPble BO3HMKAIOT MeXAy BepxHuMn obepToHamu. Kak HayuuTbes
MX cnblwatb? Hafo 3HaTb, YTO YacToTa 6GMeHWI pacTeT C YBeNMYEHUeEM
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HoMepa coBnagamlwmnx 06epTOHOB: [NA OKTaBHbIX 06epTOHOB YacToTa
6ueHnii B ABa pasa 60nblle, ANS KBUHTOBbIX 06EPTOHOB B TP pasa 60/b-
e, ANA KBapTOBbIX 06epTOHOB YacToTa 6GueHuid B YeTbipe pa3a 6onblue,
4yeM 4YacToTa OMeHWA OCHOBHbIX TOHOB (MepBbiX rapmMoHuK). Cneposa-
TeNbHO, YCTPAHMUB HWXKHUE GUWeHUs Mexay nepBbiMU rapMoOHUKamu, nam
Hafo elle BCAYLWMBATbCA B 6MEHNS BEPXHUX 06epPTOHOB, KOTOPbIE ropasfo
YyBCTBWUTE/NbHEE pearupyoT Ha Maneiillee HeCoBNafeHWe 4acToT HacTpau-
BAaeMbIX CTPYH. M03TOMY YHUCOH OyfeT TO/bKO TOrfAa XOpOLWO HAacTPOeH,
Korga 6yfyT ycTpaHeHbl W BbICOKOYACTOTHble OueHus — cnabble, fpo-
Xawme «3BYUYKWU», «neTyxu». OHU ObIBAOT HACTONbKO cnabbl, 4TO He-
OMbITHbIA CNYX TepseTca B Aorajgkax: ecTb M 6MeHUs ANs BEPXHUX nap
00epTOHOB WMAM KX YXXe HeT? bBe3owwmnboyeH cnepylowmin npuem, noa-
CKa3blBalOLWMA HaAM OTBET Ha BOMPOC — TOYHO WM He COBCEM HACTPOEH
YHWUCOH [BYX CTPYH? Hajo cpaBHWTb 3By4YaHue OLHON CTPYyHbl (Hanpu-
Mep, NpaBoi, HACTPOEHHOW N0 KaMepTOHY) N5 1C COBMECTHbIM 3ByYaHUEM
cpeAHeil ¥ npaBoll CTPyHbl TOFO >XK€ Xopa: BCTaBASEM KAMHOK MexXay
TpeTben 1 BTOPOI CTpyHamu, 3arnywas ux, ygapsem no KnaBulie 1 BCAy-
LIMBaeMca B CMNOKOHOe, MaTtoBoe No Temb6py 3ByvaHWe OAWHOYHON CTpy-
Hbl. Tenepb 3arnywaem TOAbKO OfHY CTPYHY, yAapseM Mo Knasuwe u
cornocTaBnsemM TeMb6p HOBOro 3By4YaHUs C MepBbiM, BCAYLUIMBaeMCAd B Ma-
neiillme pas3nuuus OTTEHKOB Temb6pa. Ecnum BO BTOpPOM 3By4YaHWM XOTb
HEMHOTO M3MeHunca Tem6p, 4YTO-TO HOBOE BO3HWK/IO B 3BYKe, TO 3TO 3Ha-
UMT, YTO YHWCOH HACTPOEH He COBCEM TOYHO. [1py TOYHOWN HacTpoiike
YHUCOHA Tembp 6yfAeT OAMHAKOB — 4TO ANA OLHONM MpPaBO CTPYHbI, 4YTO
NS cpefHeil n npaBoi CTPYH BMecTe. Ecnn pasHuua BO3HMKaeT, TO OHa,
Kak MpaBuo, 3aK/a4aeTcs B MOSBMEHNN BbICOKOYACTOTHbLIX GUEHUI BEpX-
HMX 06EpPTOHOB, «3BYYKOB», «MeTyLWKOB» (K COXaleHWlo, YyCTaHOBNEH-
HOW TEPMWUHONOrNN He CYLLeCTBYET).

B0-BTOPbIX, MOMEHT TOYHON HACTPONKW CTPYH B YHWUCOHe Yy3HaeTcs
no pe3KoMy 3aTyxaHW0 3By4YaHUs Xopa. 3BYK C TOYHbIM YHUCOHOM CTa-
HOBUTCHA CYOBEKTUBHO AaXKe MeHee FPOMKUM, OH KakK 6bl nponagaet, npo-
Ba/IMBAaeTCA, eC/M CPaBHUBaTb €ro C YyTb PAcCCTPOEHHbIM YHWUCOHOM. [0
3TOl MPUYMHE, KCTaTW, HEKOTOpble MY3blKaHTbl He NMBAT OYEHb TOYHYHO
HacTpoiKy YHWCOHOB. HO HauyuHaloLWemy HacTPOMWMKY Ha MepBbiX Mo-
pax Heo6XOAMMO CTPEMUTLCA WMMEHHO K YMCTO HACTPOEHHOMY YHUCOHY.
3T0 NOTOM B YHMWCOHaxX caMo co6oii MOSBMTCA HekoTopas Ao0NA GueHwui,
KOTOpble M 6YAYT HECKONbKO 0XUBNATH 3BYK, AeNaTb ero HeCKONbKo 60nee
rPOMKUM (CYObEKTMBHO, T. €. Ha CAyX).

B-TpeTbnx, yBennyeHne paccTpoiiku ABYX CTPYH B YHWCOHE MposBnseT-
cA B U3MeHeHUn Tembpa K 6onee peskomy, gpebesxawemy. CoOamxeHue
yacTble 6MeHWs, 4TO TFOBOPWUT NUIWb O TOW WAW MWHOW CTeneHW pac-
CTPO/iKM MHTepBana B pasHbIX Napax CTPYH.

B KauecTBe ynpaXHeHWs, BMpPOYEM, He0bA3aTeNIbHOr0, MOXHO Npo-
fenatb HacTPONKY YMCTbIMW KBMHTAMW W YMCTbIMW KBapTamwu [Na TOro,
4ytobbl yb6eanTbcAd B peasbHOCTU CYLECTBOBaHMA KOMMbL. Hanpuwmep,
B MCXOAHOM Xope nA [ HacTpavBaem ABe npaBble CTPYHbl. [lanee 4YnCTbiMU
KBMHTaMM W KBapTaMy HacTpavBaeMm O[HW NeBble CTPYHbl XOPOB 06/1acTu
TemnepupoBaHus. MocnegHUM nHTepsBanom 6yfeT HacTpoeHa nesas CTpy-
Ha na'. PasHuua BbICOTbI 3TOM nocfnefHeil CTPYHbl KBMHTO-KBapTOBOrO
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1 oKTaBax. Ho npu Takoil 3Kcnpecc-HacTpolike, Kak MpaBuUo, Henb3s
[JOCTUYL BbICOKOI TOuHOCTW. [Mpyu pacno3HaBaHWW TOYHOCTM HACTPOIKM
YHUCOHa TONMbKO MO TemMbpy B TeueHWe OAHON CeKyHAbl rapaHTupyetcs
ownbKa HaCTPONKM He XyXKe 04HOro 6ueHWs B C, U MpW YEPHOBOW HacT-
poiike 3TOr0 MOXeT 6biTb A0CTAaTOYHO. [1OTOM, MpWM BTOPOM MPOXOAe
Heo6X0AUMO CNywWaTb 3By4YaHMe [0 ero 3aTyxaHus (HacKoJabKO MO3BO-
nAeT 4ANTENbHOCTb KonebaHwii, He 6onee 10 C) M MoAcTpauBaTb YHWUCOH
[0 ycTpaHeHns 6ueHuii B TeYeHMe 3TOr0 BPEMEHMW.

B-ueTBepTbIX, Npy LOBEAEHUN HEO6XOLMMOW TOYHOCTU HACTPONKMN B UH-
TepBanax OKOHYaTeNbHOE TMOJIOXEHWe CTPYHbl fJocTuraetcs GyKBanbHO
NEerkMMy TONYKAMW KUCTU WAW flaXKe Nerkum faBneHneMm nanbleB Ha py-
KOATKY K/loya BBepX-BMpaBO WM BHU3-BNEBO.

B npouecce BbINOMHEHWS MEPBbIX OMepauuii-ynpaxHeHUn HacTpoiiku
HauMHalLWNiA AONXKEH OBNajeTb PAAOM crneunduyeckux NpmemoB paboTsl
C HaCTpoOeYHbIM K/HO4YOM W HaBbIKOB CNYX0BOro KOHTpPONA 6I/IEHI/II7I, YACHUTb
06Lyl0 nocneAoBaTeNbHOCTb OMepaLuid, BbIMOMHAEMbIX MpW HacTpOiiKe
YHWCOHa B XOpe CTPYH. BO3MOXHO, He BCce BHauane OyfeT MOHATHO W
ycBOeHO. TyT roAguMTCs TO/bKO OfjHA peKOMeHAauusa: 4Tobbl YMeTb HacT-
pavBaTb YHWCOHBbI, UX Haf0 HacTpaumBaTb. baHanbHad, Ho 6e3owWN60Y-
Has pekoMeHAaumsa. Xody MOCOBETOBAaTb UMTATE/Nl0 BHUMATE/bHO MPOYu-
TaTb Mpeabigywnii TeKCT M NOSYEPKHYTb KapaHAalloM Te clioBa v npea-
NOXeHUA, KOTOopble KaXyTCA AaHHOMY 4uUTaTeNnto BaXXHbIMW, HOBbLIMWU,
KNYeBbIMU. OTO MOMOXET 6bICTpee, B KOHEYHOM CYeTe, OCBOWUTb U YyCBO-
UTb MaTtepuan.

Cnepytouwas onepauua: HacTpoiika OkTasbl. [locnefoBaTenbHOCTb
LIaros.:

— HacTpolika npaBoW CTPyHbl Xxopa N5 M0 CTPyHe xopa ndl,
— HacTpolika cpefHeil CTPyHbl Xopa N5 MO MNpaBoi ©
— HacTpoiika NeBOi CTPyHbl N0 cpeAHeln (M MpaBoif).

HayHem HacTpoiiKy OKTaBbl NS NO OTAENbHON (nNpaBoil) CTpyHe nal
y6eanBLWINCH elle pa3 B TOYHOCTWM HACTPOKM nocnefHeill NMo KaMepTOHY.
3arnywaemM CpefHII U NIEBYHD CTPYHbl XOPOB NAlu na ans obneryeHus
KOHTPONS HaCTPOKM B ApYyrux cTpyHax. (B pganbHeliwem c npuobpeTe-
HWEeM OMbITa CTPYHbI X0pa, MO KOTOPOMY MAeT HAacTpoiika OKTaBbl, OCTaB-
NAT HesarnylweHHbIMKW.) YpapseM OAHOBPEMEHHO MO KnaBuwwam nalmu
Nf, BCNylWWBaemcsi B GMEHUA M 3amoOMUHaeM uX 4yacToTy. OTCyTCTBME
GueHNn sABNAETCA MNPU3HAKOM TOYHOCTM OKTaBbl, HO CKOpee BCEro Mbl
ycnblluuM 6GueHns. Moka He SCHO, B KaKyl CTOpPOHY Heo6XxoAumo Bpa-
Wwatbh BUpBEb, HO TaK KakK CTPOA WHCTPYMeHTa CO BPEMEHEM WMMeeT TeH-
JeHLMI0 onycKaTbCA, TO BO MHOTMX CAy4asx MepBbIM MPaBUAbHbIM Ha-
npaBneHneM GyaeT NMoBOPOT BMP6GENs Mo 4acoBOW CTpeske, Ha NOBbILLEHNE
CTPYHbI.

CHOBa ygapsemM MO KnaBMLIAM OKTaBbl W, NPaKTU4YeCKW OLHOBPEMEH-
HO C yZAapoM, MOATSIHEM CTPYHY, CneAs 3a W3MeHEeHWeM 4acToTbl Gue-
HUiA. Mpn yMeHblleHWN 4Yncna 6GUeHUi i B OKTaBe MPOAO/MKAEM MOATATU-
BaTb CTPYHy nf. Mpu yBenMYeHUM 4acToTbl GMEHW M3MeHAeM HamnpaBfe-
HWe noBopoTa BMpGens Ha MpOTMBOMONOXHOe. loBTOpsieM nocnefoBa-
TeNbHOCTb: yAap Mo KnaBuwam — MNOBOPOT K/HYa — KOHTPO/Ib 4acCcTOThbl
6veHnin [O ycTpaHeHMs WX B 3By4YaHMM OKTaBbl. CMOKOWHOe, POBHOE,

173



fLaxe 4yTb rnyxoBatoe U 6e3 BbICOKOYACTOTHbIX GMeHWl 3ByuyaHue 6ynet
CUTHaNN3MpoBaTb O TOYHOCTU HACTPOWKM.

Mocne HacTpPOWKW NpaBoii CTPYHbl N8 MOACTPauMBaeM K Hell B YHWUCOH
CPefHIO 1 NEeBYHD CTPYHbl XOpa MO METOAMKE, W3N0XEHHON BbILLE.

Ha gaHHOM 3Tane y HauyuMHaloLWEro ele HeT MOSHON YBEPEHHOCTU B
KauyecTBe HACTPOWKM OKTaBbl, He XBaTaeT OnbiTa. [OCTUXEHWE YyBepeH-
HOCTM ¥ BbIpab0oTKa HaBblKa MNOABATCA MOCNe HACTPOWKWM [EeCATKOB U
COTEH OKTaBHbIX WHTEPBafioB, a MoKa ANf NyYLero ycBOEHWs OKTaBHOM
HacCTpOMKK chenaiTe Takue YNpaxHeHUs:

— HacTpoMTb NpaBylt CTPYHY N NO MpaBoii CTpyHe nfal

— HaCTpOMTb NIeBYK CTPYHY NA MO NeBOW CTpyHe nsl

— HaCTPOUTb CPeAHIOD CTPYHY N5 MO cpefHeii CcTpyHe nAl(B aTOM cnyyvae
HY>KHO YeTbIpe K/IMHKa — N0 fBa A5 3arnyLleHns KpanHUX CTPyH XOpoB
na nnal). OueHNTb KayecTBO MNOMYYMBLUMXCH YHUCOHOB Na. Bpsag nu ¢
nepBOro pasa aToT xop 6yAeT umeTb 6e3ynpeyHble YHUCOHbI, TaK KakK CTpy-
Hbl HacTpauBasuCb MO pasHbIM CTPyHam Xopa ns , KOTOpble camy MOryT
6blTb HAacTPOEHbl He COBCEM MAeanbHO.

MoynpaxHseMca elle B HAacTpOiKe OKTaBbl N — nAl

HacTpouTb Mo oyepean NpaByto, CPEAHIOO W 1EBYIO CTPYHbI 15 N0 OAHOW
M TOM e cTpyHe nAl (Hanpumep, no npasoii). MpoBepuTb W OLEHUTb
TOYHOCTb MOMYYMBLUMXCA YHUCOHOB Nif. B 3TOM cnyvae Mo KayecTBY YHU-
COHOB X0pa N1 MOXHO CyAuTb B ONpefeNneHHON CTeneHn 0 TOYHOCTM HacT-
POMKW OKTaB: npaBas CTpPyHa Nal— npaBas CTpyHa Ns; npaBas CTpyHa
nal— cpefHAs CTpyHa Nf; npaBas cTpyHa nsl— nesas cTpyHa na. Ecnau
HeT 6MeHMn B XOpe NfA, TO 3TO 3HAYMT, YTO OKTaBbl HacTpauBaaUCb TOYHO
(npaBfa, ocTaeTcA Tako/ ManoBepoOATHbIN clyyail, Korga Bce TpU OKTaBbl
HaCcTPOEeHbl HEMpaBUIbHO, HO C OAHOW U TON e OWMOKOW,— Torga yHu-
COH TOXe OyfeT NnpaBu/bHbLIM).

HacTpouTb B TOM XXe MNOpsAfKe OKTaBbl X0poB nAal— na2 u oue-
HWTb TOYHOCTb MONYYMBLUEHCA HACTPOWKN YHUCOHOB N2

MocnegHne ynpaxHeHUs nNpefHasHayeHbl TONbKO Ans 0TpaboTku
HaBblKa HAacTPOWKM OKTaB. B peanbHoOi HacTpoiike MOCTymawT B ynpo-
LLleHHOM nOpsiAKe: CHayana HacTpauBaeTCcs B OKTaBy OfHa W3 CTPYyH
Xopa, MOTOM K Heli B YHWCOH NOACTPauvBalOTCA OCTalbHble CTPYHbI.
YnpaxHeHNs Ha HacTPOWKY YHUCOHOB M OKTaB Heo6X04uMMO Npofo/KaTth
0O nNpuobpeTeHUs HaBblKa YBEPEHHOrO YCTaHOBMIEHWUA MPaBWNbHON Bbl-
COTbl CTPYH B 3TWX WHTepBanax. 3TW WHTepBaibl LalOT BO3MOXHOCTb
YeTKO CAblWaTb 6MeHUs W YyACHUTbL caMmy npoueaypy HacTpoiiku, npu-
06pecTn HaBblK AEWCTBMIA C HACTPOEYHbIM K/KYOM. YCAbllWaB U YSCHUB
XapakTep W3MeHeHWs OueHW OT pegkMx K 4YacTbiM (M HaobopoT) B
YHUCOHE W OKTaBe, nerye neperiTu K HacTpolike N0 OUEHMAM CTPYyH B
LPYTUX WHTepBasiax — KBUHTAX W KeapTaxX, O6OMbWMX W ManblX Tep-
LUMAX W CeKCTax.

OCHOBHasi MpaKTMKa HaCTPONKM YHWCOHOB W OKTaB HauyHeTcA mocne
OBNajeHns HaCTPOWKON CTPYH KBMHTaMM M KBapTamu B o6nactm Temne-
puposaHunda. CkKaxem 3[ecb, 4TO npumMepHo 60% BCex HacTpavBaeMmbIX
WHTEpPBaN0B — YHUCOHbI, 35% — OKTaBbl U OKOMO 5% — KBUHTbHI U
KBapTbl 061aCTN TeMNepupoBaHuA. B cpegHeM permcTpe oKTaBbl HacTpau-
BaTb 4OCTAaTOYHO Nerko. TpyfAHee HacTpamBaTb OKTaBbl Ha CaMblX Kpaii-
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HWX yyacTKax fuanasoHa (OPTENMaHO: TaM HUXe YyBCTBUTENbHOCTb
yXa, a B [AWCKaHTe, KpoMe Toro, TpebyeTcs ele M YyMeHWe HOBEAup-
Holi paGoTbl C HACTPOEYHbIM KJHOUOM.

HacTpauBatb cpa3dy 6e3 onpeAefeHHOro OMbiTa OKTaBbl B HUKHEM
M BEPXHEM perucTpax He pekomeHayeTcs. B panbHeliwem, nocne osna-
AeHUA HacTpoikol 06nacTM TemnepupoBaHUs 18— Aa\ Heobxoaumo
6ypnet HacTpamBaTb Bce 6onee W 6Gonee HWU3KMe W 6Gonee u bGonee
BbICOKME OKTaBbl, U MNOABASKOWMIACA HaBblk 6ygeT cnocobcTBOBaThH
npeojoneHnNo TPYAHOCTeld HaCTPOKM OKTaB KpalHWX y4acTKOB fAuana-
30Ha.

MpucTynas K ONMWCaHMIO LIAroB HacTpoilku 06/1acTM TemMnepupoBa-
HWS, cAenaeM HECKOMbKO O6LMUX 3aMeyvaHwuii:

1 Ons obyyeHWs HacTpoiike 06MacTU TeMMNEpUpPOBaHUS WHCTPYMEHT
He AO/MKEH WMeTb CAUWKOM 6OMbLIyd paccTpoiiky. B npoTusHOM cny-
4yae MHCTPYMEHTY HYXXHO AenaTb LBMKOBKY C MCMOMb30BaHUEM MeNOAN-
YecKMX WHTEpBanoB, O YeM TOBOPMW/IOCH BbILLE.

2. HanoMHWMM, 4TO €CiM HaCcTpaumBalOT HWXHWIA TOH KBUHTbI, TO
CY)X€eHMe UHTepBana BefeTcs MOBbILEHNEM 3TOr0 TOHa. Ecim xe HacTpa-
MBAlOT BEPXHWUI TOH KBUHTbI, TO CYXEHWE OCYLLeCTBAAIOT MOHWKEHNEM
ero. B Temnepauun KBapTbl, KOTOpas JO/KHA GblTb LUMPE YACTOW, NOCTY-
nawT HaoboporT.

3. HauuHawowemy BaXHO 3HaTb TaKXe, 4YTO HacTpoika o6nactu
TeMNepupoBaHNA OAHUMU KBMHTAMU W KBapTamu He MO3BOASeT JOCTMYb
XOpOLWMWX pe3ynbTaToB faXKe OMbITHbIM HacTpoiLmnKam. MO3TOMY HYXHO
KaK MOXHO paHee BKIHOYaTb B KOHTPONibHble UHTEpBanbl Manble U 60/b-
lIMe Tepuum U CEKCTbI.

Ecnn KOHTpPONMpOBaTb TOMbKO KBWUHTbI UM KBapTbl, TO ApPYrue WH-
TepBanbl MOTYT MONYUYUTbCA HEPerynspHbIMU, HEpaBHOMEPHbIMU, W 3TO
CKa3blBaeTCAa Ha HepaBHOMEPHOCTW TeMOPOBOI OKpackum akkoppos (0co-
6eHHO KBapTCeKCTaKKopfoB).

HaunHawowmii  HacTpoOMWMK BMNOAHE [OCTUIHET MNPUMEMIeMOro pe-
3ynbTarta, ecnm 6yAeT YepHOBYHK HACTPOIKy fenaTb KBUHTaMW U KBapTa-
MU, a TOYHYI0 AOBOAKY TOHOB MO BbICOTE GyAeT OCYLeCTBAATbH Tepuma-
MU W CEKCTaMW.

TpeHWpOBKa B CAYWAHUW KBWHT M KBapT COCTOMT B YACHEHUU Xa-
pakTepa 3By4YaHWs 3TUX WHTepBanoB. Llenecoo6pasHo B xopax BblGpaH-
HO/i KBWHTbI (MMM KBapTbl) OCTaBUTb, Hampumep, OTKPLITLIMU MpaBble
CTPYHbl W, Wrpas WHTepBas TapMOHWYECKWU, BHUKHYTb, BCAYLUIMBAACH
B GMeHWs, B My3blKa/ibHYl0 CTPYKTYpy uWHTepBana. HaiiTu, kakue napsbl
CTPYH KBWHTOBbIX TOHOB AaloT pefkue OUeHWs, Kakue, MOXeT ObiTb,
yacTble GMEHNA, YTO TOBOPUT NINLIb O TOW WMAN MHOW CTEMEHU paccTPOiKu
WHTepBana B pa3HbiX Mapax CTPyH.

B KauyecTBe ynpaXHeHWs, BNpouyeMm, Heo6f3aTeNIbHOro, MOXHO Mpo-
AenaTb HacTPOWKY YMCTbIMU KBMHTAMW W YUCTBIMW KBapTamu Ans Toro,
4yTob6bl Y6eAMTLCA B peanbHOCTM CyLiecTBOBaHMA KOMMbl. Hanpuwmep,
B McxoaHoM xope na{HacTpanBaem fjBe npasble CTPYHbl. [lanee 4yMCTbIMM
KBUHTaMU W KBapTaMu HacTpaumBaem OfjHW NeBble CTPYHbl XOPOB 061acTu
TemnepupoBaHus. MocnegHUM UHTepBanoM GyaeT HACTpOeHa NieBas CTpy-
Ha na . PasHuua BbICOTbI 3TOW nocnegHeli CTPYHbl KBUHTO-KBApTOBOrO
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Kpyra 1 ocTafibHbIX ABYX CTPYH X0pa NA1u nokaxeT (KOHEYHO, C KaKoW-
TO OWMOKON) Hanumume nuaropoBoil KoMMmbl. Mo KonuuvecTBy 6GUeHMIA
MOXHO OMpeAenuTb YUCNEHHO WHTEepBalbHbIA KO3I(HULMEHT KOMMbI,
pawouweli okono 5,5 6ueHunii B c.

MOXHO npocaywaTtb W My3blKanbHbIi pe3ynbTaT TakoW YUCTOW Ha-
CTPOiKN MPOWTpbIBAaHMEM XPOMATUYECKOW rammbl M akKKopfoB. B pasHbix
TOHaNbHOCTAX XapaKTep 3By4YaHUs akKopfoB GyAeT pas3fIMUHbIM W B He-
KOTOpbIX CMly4yasiXx COBepPLIEHHO HEeY[0BNEeTBOPUTE/bHbIM.

Onepauusa: HacTpoilka KBMHT M KBapT o06nacTW TemnepupoBaHus.
MpoBepseM NpaBWAbHOCTb HACTPOMKM NpaBoi CTPYHbl N1 N0 KamepTo-
HY W NPaBWNbHOCTb HACTPOWKM OKTaBbl N — nal (M0 mMpaBbiM CTPYHaM
xopoB). Mpn Heo6xoAMMOCTM ycTpaHsem 6UeHWs W OKTaBe.

HacTpoiiky Bcex KBMHT W KBapT o06nacTu TemnepupoBaHus Oyaem
BECTM M0 MNpaBblM CTPYHaM XOPOB MWaHWHO W MO NEBbIM CTPYHaM XOpOB
posns.

B ab6contoTHOM OGONbLWKWHCTBE MAHOB HACTPOWKM o61acTu Temne-
pupoBaHus nocne ToHa N4l u ero OKTaBbl NA HacTpauBakwT NM6oO TOH
pe , M60 TOH Mul

Bbibop pe] wawm mul npesonpepensieT ABe pasHOBMAHOCTU CaMbIX
pacnpocTpaHeHHbIX MfaHOB TeMnepupoBaHWA (CM. HOTHble MpuMepbl
40, 41).

HacTpollymkn nonb3ytoTcs W TeM W APYTUM WAW faXe MOA0BUHY
o6nactm TemnepupoBaHWs BegyT MO OLHOMY MnaHy, a MOAOBUHY — MO
LpYromy (HOTHbIA npumep 42). KaXAablii nmnaH MMeeT HEKOTOpPble CBOU
npenmMyLiecTBa, No-pasHoMy, npaBjAa, JOCTYMHbIe W OLEHUBaeMble Hauu-
HalwWMMn 1 npodeccroHanamm.

40

MnaH HacTpoiiku 06nacTu TeMnepuposaHMs (Ha NOBbIWEHME)

41

MnaH HacTpoiiku o6nacTu TemnepupoBaHus (Ha NOHWXeHWe)

Bbi6upas ToH pe\ Mbl HacTpaMBaem €ro B KBUHTY OT nsilu B KBapTy
OT Nnsi. Bbi6upas TOH MU\ HacTpamBaeM €ero B KBapTy OT N9lu B KBUHTY
OT nA. Yem Xxopow TOT WAM WMHOW BapuaHT Havana?

ToH pel nerko HacTpoWTb TOYHO U3-3a €ro crneuuduyeckoro mono-
XEeHWA N0 OTHOLWIEHWI0 K 3BYKaM OKTaBbl N1 — Nl HMXHAS KBapTa
na — pelwn BepxHAs KBUHTA pel— nAlumerOT 0AUHAKOBOE 4Mcno 6Gue-
HUii — 1 B cekyHAy. Temnepupys TOH pe] M cpaBHMBas MOO4YEpesHO
OMEHNA B HUXHEN KBapTe C GMEHMAMM B BEPXHEi KBUHTe, A06MBasACH
MX OAMHAKOBOCTW, Mbl TOYHO HacTpamBaeM TOH pel
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B HacTpoiike TOHa MWl fpyroe npeuMyLLecTBO, CBA3aHHOE C Bbl-
MOMHEeHWEeM PEKOMEeHJauun Mo NpaBUbHON TeXHWKe paboTbl C HacTpoeu-
HbIM KHOYOM: 3aK/MHOUYUTENbHOE ABMKEHWE PYKOATKW K/toYa >KenaTtenbHO
fenatb BfeBO — BHWU3 AN o6ecnevyeHUs CTabubHOCTU YCTAHOBKU BUP-
6end. OTUM >Xe [BWUXEHWEM [OCTUraeTcs TMOHWXeHWe ToHa Mul npu
TeMNepupoBaHMN YUCTON KBWUHTbI N — Mun\

HactpanBas Tpuagy na — pel—nal ™Mbl OfHOBpeMeHHO oTpaba-
TbiBAEM HACTPOWKY OKTaBbl, KBWHTbl W KBapTbl. Bce 3TW uHTepBanbl
B3aMMOCBfA3aHbl, W OWNOBKA B HACTPOWKe OJHOr0 MHTepBana KOHTPOAMU-
pyeTca HacTpOWKOW [pYruxX WHTepBanoB, W Hao6opoT. AHaNOrMYHbIM
obpa3om HacTpolika Tpuagbl nsi — fgol— nal nomoraet oTpabaTbiBaThb
HacTpOliKy OKTaBbl, Manoi Tepuum 1 6ONbLIOA CEKCTbl, BBOAA Ha4YMHalo-
lero Hambosiee nerkum nyTeM B YMeHWe HacTpauBaTb 6onee TpyAHble,
HO 60/ee YyBCTBUTE/IbHbIEe K MOrPeLHOCTAM Tepuuu W CeKCThbI.

BrnocneacTBuy 4uTaTenb caM PelIMT, Kakoli BapuWaHT Havana Ha-
CTPOiKM 0611acTW TeMnepupoBaHUA [LNA Hero 6osee NpegnoYTUTENEH.
3T0 pelleHMe nosBUTCH B ByfylieM, a Mbl OoCylecTBMM 06a BapuaHTa
B CleAyloleil nocnefoBaTesibHOCTU.

HacTpanBaem TOH pel
— 3arnywaem nesble Napbl CTPYH B Xopax nal pe[ n na, octaBnas npa-
Bble CTPYHbl ANA HACTPONKM;

— CTaBUM K04 Ha BMp6enb npaBoil CTPyHbl xopa pex

— yjapseM OfHOBPEMEHHO MO KnaBulwam pex U nNal n nNofgTArvBaem
CTpyHY pe[ 4o nonyyeHus ofHOro 6ueHus B CekyHAy. HanomHum, u4To
BCe KBWHTbI B PaBHOMEPHO-TEMMEPUPOBAHHOM CTPOE CYXeHbl, a BCe
KBapThbl paclMpeHbl. 3TO HYXHO MOMHWUTb TBEPAO, MOCKONbKY MNPU Bbl-
60pPOYHOM KOHTPOSE MHTEpPBaNOB NPUAETCA KOPPEKTUPOBATb W HWDKHUIA 1
BEPXHUIA TOH, a 6e3 yyeTa BuMAa WMHTepBana Nerko MOXHO OWMOUTLCA
B Bbl6Ope HanpaBfeHUs TeMNepupoBaHWA; ecan cpasy TPYyAHO YcTa-
HOBWUTb HYXHOE CYXEHWe KBWHTbl, TO PEKOMEHAYEeTCA KBUHTY pel—
nal cHayana HacTpouTb 4mucTo, 6e3 OMeHWil, a MOTOM HEMHOro MOBbl-
CUTb CTPYHY pelpo nosBnaeHWa OAHOro 6ueHUs B cekyHAy. Ana opueHTH-
POBKM MOXHO COMOCTaBNATb 6WeHWEe C XOA4OM CeKYHAHOW CTpenku ua-
COB — 6MeHUA JOMKHbI CNefoBaTh B TAKT C ABMXXEHUEM CTPENKMW; KOHTPO-
NMpYeM NpPaBUNbHOCTb HACcTpPOWkM pe\ 3To nerko cpenatb CpaBHU-
BaHWem O6wveHuii B KBapTe N8 — pel n B kBUHTe pel— na[. B o6owux
MHTepBanax u4ucno O6WeHWii 0JMHAKOBOE — OfHO B CeKyHAy. Ypapsiem
NATbIM W BTOPbIM NanbLamMW N1eBOM PyKM MO KnaBuwam na u pe\ 3a-
noMuWHaeM xapakTep 6GueHuid 1 3aTeM ygapsieM BTOPbIM W MepBbIM Nanbla-
MW NeBOi pyku no knasuwam pelwu nal ConoctaBnsem 6UeHWs B 3TOW
nape KBapTbl — KBUHTbI. HacTpoiikoii npaBoii cTpyHbl pel go6uBaemcs
paBeHCTBa OMEHWIA B MHTepBanax, CXOXeCTW Tembpa 3By4YaHWA HUXHEN
KBapTbl W BepxHeil KBWHTbl. MOXeT 0Ka3aTbCfl, YTO paBeHCTBa OGueHui
noayyunTb He ypaeTcs. ITO CMTHANM3MPYeT O TOM, YTO OKTaBa HacTpoeHa
He COBCEM TO4YHO. 3ajava 3akn4aeTca B TOM, 4TOObl, nmojcTpausas
npaeble CTPyHbl pe[ U nd, A06UTLCA OAHOBPEMEHHOrO BbINO/IHEHUSA
Tpe6oBaHWA paBeHCTBAa OMEHWIA B KBapTe W KBUHTE MNpW OLHOBPEMEH-
HOM OTCYTCTBMM OueHuii B okTaBe Nna — nal HenuwHum OypeT euwe
pa3 ybeauTbCcAa TakXe B MPaBUAbHOCTU HACTPOWKM MNpaBoOi CTPYHbI
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A1 B YHWCOH C KaMmMepTOHOM. [locfie [OCTUXEHUA YyKa3aHHbIX Tpeb6o-
aHMI MONYYMM NpaBUNbHO TEMMEPUPOBAHHYIO KBApPTYy U KBUHTY U TOYHO
aCTpPOEHHYI0 OKTaBy, TO €CTb TOYHO HacTpoum ToHa na, pe{
na.

Mepexogum K HacTpoiike ToHa MU}
- 3arnyliaem fieBble CTPYHbl N8, MU1un nalun cTaBUM K4 Ha BMpOenb
paBoW CTPYyHbI NwWl;
- yfapsem OJHOBPEMEHHO MO KnaBuwwam na U MU\ NoaTArMBaem cTpy-
y (NpaByk) nwlu KOHTPONMPYEM W3MeHeHWe 6UeHWii B KBUHTE Nf —
nl TloBTOPAEM [aHHYIO MNOC/ej0BATE/IbHOCTL W HAcTpaumBaeM KBUHTY
wyana uucto, 6e3 6ueHunii. Mpu nepeTArvBaHUM — OMYCKAeM CTPYHY;
- TeMMNepupyeM 4YUCTYK KBUHTY: yjapsieM N0 KnaBuwam ng M mulu
ATKO HaXMMaeM Ha PyKOATKY K/wu4a BNEBO — BHW3 [0 NOABNEHUA
Nb MeHblle OfHOr0 6ueHWs B cekyHay (TouyHo 0,74 6/c) wan opHo-
>6umeHna 3a 1,35 c. Mbl Cy3uanm KBUHTY MOHUXEHWEM BepXHEro 3Byka
rrepsana. B Apyrux KBMHTax MOXEeT 0Ka3aTbCAd HeO6XO4MMbIM CyXe-

KBMHTbI OCYLLECTBNATH MOBbIWEHWEM HUXHero 3Byka. KoHeyHoe

>e60BaHVe 0MHaKOBO — OKOJ/I0 O4HOro 6ueHUs B ¢ ANA KBUHT o0bnactu
onepuposaHnda. He Hafo cMmylaTtbCs, YTO Ha CAyx Tpebyemoe 4ucho
1eHWIA B fAHHON KBWMHTE MOAYYUTb MOXHO NULb NpMbAmkKeHHo. Ceivac
oro 6yfeT A40CTaTovyHo.

lMoToM, npu panbHeiweM TeMnepupoBaHWW WHTEPBaNoB MOABATCA
KOHTPO/IbHbIE WHTEpBasibl, KOTOPble MOMOrYT TOYHee YCTaHOBUTb
(cTpoiiky 'Mul Ha faHHOM 3Tane yXKe MMeeTCcs BOSMOXHOCTb KOHTPONS,
*TOpbIM, NpaBfa, 6e3 onbiTa TPYAHO BOCMNOJ/Ib30BATbCA: HEOOXOAMMO
aBHUTb 4acToTy 6ueHuit B kBUHTE na — mu[ (0,74 6/c) c yacToTOW
eHunii B kBapTe munl— nsl (1,49 6/c). BugHo, 4To B BEPXHE KBapTe
cToTa 6veHunii B fABa pasa 6ofblie, 4eM B HWXKHeA KBWHTe. Ho u
3 0c060ro onbiTa Takoe CpaBHEHWE MNO3BOAUT M36eXaTb CAULIKOM
y60ii owmnbKu.

Mpn HacTpoilke WHTEPBANOB KBWHT W KBApT OPUMEHTUPYHOTCA Ha
XHUe OWeHWs, OHM [O/KHbI UMeTb Tpebyemoe 4MCAO 6GUEHMIA B C
. e npumepHo 1wun 1,4 6/c gna obnactn TemnepupoBaHua). OpfHakKo
npuénmxeHnem K amanaszoHy 0 — 1 6/c 6ueHus cTaHOBATCA TPYAHO-
0BUMbIMK (MO KpaiHeid mepe, 418 HaYMHAIOLWLEr0), U TYT NOMOraeT ciy-
Bas OMnopa Ha BbICOKOYACTOTHble GMEHWA, Nexaline Ha OKTaBY Bbllle
HOBHbIX 6MeHuiA. Mo3ToMy, HacTpanBas KBUHTY WAM KBapTy, o6palla-

BHMMaHWE W Ha OCHOBHblEe, W Ha OKTaBHble 6ueHunsa. lMocnegHue 60-
e cnabble, HO, KaK HW MapajoKcanbHO, OHW CTaHOBATCHA 6onee 3ameT-
MW, KOrja OCHOBHble OWEHMS CTaHOBATCA pefKuMu. Heobxogumo
MbKO MOMHWUTb, YTO OKTaBHble 6UEHWS (BbICOKOYACTOTHbIE «3BYYKU»)
€l0T 4acToTy B fBa pasa 60/blUY0 NO CPaBHEHWUID C OCHOBHbIMW 6ue-
HMW.

lakum o6pas3om, ocTaBnAs B 06N1acTW TeMNepuMpoBaHWA B KBUHTAX
WepHO MO ABa, a B KBapTax MO TPM BbICOKOYACTOTHbLIX GMEHUS B C, Mbl
ly4ynM NpaBMNbHO TeMMepUpPOBaHHbIE WMHTEPBanbI.

XapakTtep OueHuii, Temb6p 3ByKa OfWHAaKOB W B CTOPOHY CYXeHUS,
B CTOPOHY paclUMpPeHUs KBUHTbI W KBapTbl. [lo3TomMy, pob6uBasch
1KUX efWHWYHbIX GUeHW BOAU3N HYNEBON 30HbI, MOXHO OLWKNBUTHLCS



M nonacTb B HenmpaBW/bHYK 30HY (CYXEHWUs BMEeCTO pacluuMpeHus, u Ha-
060poT). To eCTb HyneBble BUEHWA MPU HACTPOIKe KBWUHT W KBapT Nerko
NPOCKOYNTb, 4YTO OOpeKkaeT Ha Heydauvyy BCH fa/ibHENLYK HacTPONKY.
Tak, HacTpamBas HUXHIOK KBapTy W BEPXHIO KBUHTY N0 06LiemMy 3BY-
Ky pel (C HMXHUM Na M C BepXHUM Nn4al), MOXHO cpenatb OLWMNOKY,
TeMMnepupys WHTepBanbl B HeMpPaBUAbHYI CTOPOHY. Hanpumep, nony-
UNTb CYXXEHHYK HUXHIO KBApTy W PaCLIMPEHHYI0 BEPXHIO KBUHTY.
Mpu 3TOM MOXHO [OCTUYL TaKOro e Temb6pa € OfHWM GUEHMEM B C,
KOTOPbIA ecTb W Yy MPaBWIbHO TeMMepWpOBaHHbIX WHTepBanoB. OfHakKo
MCMONb30BaHNE CYXEHWUA KBapTbl BMECTO pacLUMpeHUs W paclunpeHuns
KBUHTbl BMECTO €e CYXEeHUS MPUBOAMT K HENpUrofHOMY pe3ynbTaTy
HACcTPOWKU KBMHTO-KBApTOBOrO Kpyra. JTO OWMOGKM Hajo cTapaTesibHO
n3beratb.

Ho kak ObITb, ecAu BAPYr noTepsiHa YBEPEHHOCTb B MPaBWUILHOM
HanpaBneHUM TemnepupoBaHus MHTepBano? CaMmblii NpocToii npuem —
HauyaTb HaCTpOKYy WHTepBana cHayana, TO eCTb pPe3Ko MOHM3UTb
HacTpamBaemyt CTPYHY W OCTOPOXHO MOATArMBaThb ee, Cneas 3a Ha-
CTYN/IeHWEM MOMEHTa CYXeHus (pacwupeHuns). [aHHbIA npuem He
CaMblil XOPOLIMA — TpaTUTCA BNYCTYK BpeMS, U3NMLIHE pacluaTbiBaeTcs
rHes3fo Bupbens.

LienecoobpaseH cnefywoowWwunii  npuem onpefeneHns  HanpasfeHUs
TeMnepupoBaHWa WHTepBana. [onNycTuM, HacTpaMBaeTCs KBMHTAa W B
ee 3ByYaHUM C/bILLHO OAHO 6MeHWe B CeKYHAY, HO HET YBEPEeHHOCTU
B TOM, CYXE€Ha 3Ta KBMHTa WM paclwmpeHa? [onycTum Takxe, 4To
KOPPEeKTMPOBKY WHTepBana Mbl AefaeM C MOMOLWbI HWXKHEro 3ByKa.
Torga Mbl, He Bpalas BMUp6ens, OCTOPOXHO HaXMMaem Ha PYKOATKY
Knoya oT cebd BBepX W 3acTaBnseM BUp6Genb YyTb WM3OTHYTbCA BBEPX.
YpapsieM Mo KnaBullam WMHTepBana W BCAYLWMBAeMCA B M3MEHEHMe YacTo-
Tbl O6ueHniA. Ecnn 6ueHns cTann dawe, 4Y4em ObiNO, TO 3HAYUT, KBUHTA
6blna MpaBWbLHO CYXE€Ha. B MNpPOTMBHOM cfiyyae YyMeHblueHue GueHWit
BbIABUT HENPaBWIbHOCTb TEMMEepUpPOBaHWUA KBUHTbI — ee pacluupe-
Hue.

Mocne cHATWA faBneHWs Ha BUp6Genb NocnefHWin Bo3BpaliaeTcs B CBOe
nepBoHayanbHOe MONMOXEHWe, KBUHTA CHOBa 6yfeT C TeM e Konuye-
CTBOM OGMEHWIA, M ecnn HacTpoiika nepef MPOBEPKON 6bifa MpaBUIbHONA,
TO Mbl M36aBMMCA OT HEOGXOAMMOCTM MOBTOPHOrO BbIMOMHEHMA OMepa-
umm (noTpebyeTcs, MOXeT O6blTb, TO/AbKO YTOYHeHWe Ha Tpebyemoe
yncno 6ueHunin). Ecnm Bupbenb nepes [AaHHOW MNPOBEPKOWA YyxXe Obin
Cnerka OTK/IOHEH BBepX, TO MPOBEPKY AenalT MPOTUBOMOMOXHbLIM [AaB-
NEHMEM Ha pYKOATKY — K cebe BHM3. YMeHblUeHMe 4ucna OueHuin B
KBWHTe (NpU HWXHEM KOPPEKTUMPYEeMOM 3BYKe) TaKXe BbIABUT NpaBU/b-
HOCTb HanpaBfieHU TeMMNepupoBaHUS KBWUHTbI. [Mpu yBennyveHun uyucna
6veHnit — HenpaBWNbHOE HayanbHOE pacliMpeHne KBWUHTbI. Bce n3rnbebl
BMp6eNns AOMKHbI GbiTb OYEHb NEFKUMMU.

B Tabnuue Ha c. 180 gaHa nogpobHO fanbHelwas nocnefoBaTefib-
HOCTb HACTpOKM TOHOB 061acTU TeMMepupoBaHUs U LenecoobpasHble
ONA NPOBEPKU KOHTPOJ/IbHbIE WMHTEPBassbI.
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MnaH HacTpolWkKM o06nacTW TemMnepupoBaHUSA

Yucno 6ueHwni

Homep B CEKYHAy™****
wara O6o3HaueHue " xx
HacTpoii- TOHOB** HTEpBan 6ueHuns OKTaBHble
Ku* OCHOBHbIE 6ueHnsa
(KBUHT
n KBapT)
1 nal— na OKTaBa 0,0
2 nal— pel KBUHTa— 1,0 2.°1
na — pel KBapTa+ 1,0.1 2,0
3 pel— conbl KBapTa-j- 1,3 2,6
4 conbl— pol KBUHTa— 0,9 1.8
na — pol M. Tepumnsa— 11,9*
pol— nsal 6. cekcta-f- 11,9.
fol— conbl KBUHTa— 0,9 15]
pel— nal KBUHTa— 1,0. 2,0j
5 pol— cal KBapTa+ 1,2 2,4]
pel— conbl kBapTa-f- 1,3- 2,6J
fol— nal 6. cekcTa+ 119"
hal— nal 6. Tepumna+ 13,9.
6 pal— cu-6emonsb KBUHTa— 0,8" 1,6'
fol— conbl KBUHTa- 0,9 1,8
pel— nal KBUHTa— 1,0. 2,0.
cu-6emonb — conbl 6. cekcta-f- 10,6"
na — gol M. Tepumnsi— 11,9j
7 cn-6emMonb—
Mu-6emonsl KBapTa-|- 11" 2,2¢
fol— ¢al KBapTa-j- 1.2 2,4
pel— conbl KBapTa-j- 13. 2,6.
8 na — mul KBUHTa— 0,7* 15"
cn-6emonb* — tal KBUHTa— 0,8. 1,6.
pel— conbl KBapTa+ 1,3 2,6'
na — mul kBapTa-f- 1,5. 3,0.
fol— mul 6. Tepuns-f- 10,4*
cu-6emonb — conbl 6. cekcTa+ 10,6.
9 Mul— cun kBapTa-f 1.r 2,2
pol— ¢al KBapTa-}- 1,2 2,4
pel— conbl kBapTa-h 1,3. 2,6.
cn — Mu-6emonbl 6. Tepumnsa-f- 9,8"
fol— mul 6. Tepuna-f- 10,4.
10 cm — da-gunesl KBUHTa— 0,8" 1,6
fol— conbl KBUHTa— 0,9 1,8
pel— nal KBUHTa- 1,0. 2,0.
cun-6emons — al KBUHTa— <0,8 <1,6
cm — ha-agunes KBUHTa— >0,8.1 >1,6
ns — a-guesl 6. cekcTa+ 10,0"
cn-6emonb — conbl 6. cekcra-j- 10,6.
11 ha-gnesl—
no-auesl kBapTa-[- 1.21 2,4]

* 3jecb 1 B cneayow e Tabanle MHTepBanbl, He OTMeYeHHble HOMEPOM Llara HacTpoiku,
ABNSIOTCSA KOHTPONbHBIMU.

** [lepBbIM YyKa3aH OMOPHbI/ TOH, BTOPbIM — HacTpaMBaeMblii TOH.

I**B paBHOMEPHOW TeMnepauuW CyXeHbl: KBUHTbl, Manble TEPLUUU U Manble CEKCTbl; pac-
WMpeHbl: KBapTbl, GoMblUMe TePUMU U GONbLUNE CEKCThI;

*** YacTtoTa 6MeHunii gaHa c okpyrneHmem fgo 0,1. Cko6ka o603HavyaeT momapHoe cpaBHe-

e 6MeHUt MHTepBanoB.
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Yucno 6ueHwnii
B CEKYHfy****

Homep
war
HaaCTapOVI- O6$;:2:ffme VinTepsan®**
Kn*
pel— conbl KBapTta+ 1,3. Ze]
pol— da’ KBapTa-j- <1,2" <2,41
Ao-gnesl — |
ha-pnesl KBapTa+ >1,2, >2,4j
na — po-aguesl 6. Tepuus-f- 8,7
cn-6emonb — pel 6. Tepuuns-j- 9,2.
na — po-guesl 6. Tepuunsa-|- 8,7"
ao-pnesl— ¢al 6. Tepymna+ 11,0
pal— nsal 6. Tepyuna-j- 13,9.
12 po-gnesl—
conb-anesl KBUHTa— 0,9« 18
pel— nal KBUHTA — 1,0. 2,0.
fol— conbl KBUHTa- <0,9" <1,8'
po-anesl —
conb-gunesl KBUHTa— >0,9. >1,8
Mul— conb-gnesl 6. Tepuyunna-f 13,1
hal— nal 6. Tepynns- 13,9.
cn-6emonb — conbl 6. cekcTa-f 10,6*
cn — conb-gunesl 6. cekcTta-f 11,2
fAol— nal 6. cekcTa+ 11,9.
po-pnesl— cal 6. Tepuusa+ 11,0
M — conb-Auesl 6. cekcTa+ 2
13 conb-gnesl—
pe-anesl kBapTa-f 1,4 2,8
Mul— nal kBapTa-f 1,5. 3,0
pel— conbl kBapTa-f 1,3" 2,6
pe-guesl—
conb-gunesl KBapTa+ 1,4. 2,8
cn-6emonbl— pel 6. Tepymnsa-f- 9,2"
cn — pe-auesl 6. Tepuunsa-j- 9,8
fol-r- mnl 6. Tepuynsa+ 10,4.
cn — pe-pnesl 6. Tepuus-4- 9,8
na — da-gunesl 6. cekcTa+ 10,0
BapVIaHT Ha4dyana HaCTpOﬁKM obnacTu
TeMnepumpoBaHud
Yucno 6ueHui
Homep B CeKyHAay
wara Obo3HaueHue Untepsan
HacTpoii- TOHOB OCHOBHble OKTaBHble
Kn 6rnenns 6uenHns
(KBUHT
n KBapT)
1 nal— na oKTaBa 0,0
2 nal— pel KBUHTa— 1,0] 2,01
na — pel KBapTa-|- 10 J 2,0
3 nal— pol 6. cekcTa+ 11,91

na — pol M. Tepumna— 11,99



Yucno 6ueHwuii

lomep B CEKYHAy****
jara O6o3HaueHUne UnTepsan*** 6
acTpoii- TOHOB** neHus OKTaBHble
u* OCHOBHblE 6ueHuna
(KBUHT
n KBapT)
4 Aol— conbl KBUHTa — O,QHl 13]‘
pe* — nal KBUHTa- [0 1 2,01
pel— conbl KBapTa-}- 1,3 2.61
5 pol— ¢dal KBapTa4- 1,2' 2,4'
pel— conbl KBapTa-|- 1,3 2,6
6 pal— cu-6emonb KBUHTA — 08" 1.6
fol— conbl KBUHTa— 0,9 1,8
pe' — nal KBUHTa— 1,0. 2,0
7 cn-6emonb — Mu-6emonbl
(neB. cTp.) KBapTa+ " ]‘ 2,2"
nol— ¢al KBapTa4- 12 2,4
pel— conbl KBapTa-j- 1.3] 2,6.

B upeanbHOM cnydyae MNOCMAefHWMIA HacTpaumBaeMblii B Kpyre WHTep-
\n [AO/MKEH NOAy4YMTbCA C MPaBWbHBIM YUCNOM 6GueHUA 6e3 Koppek-
[poBku. Ecnm Tak nonyymnocb, TO 3TO 6yAeT CUbHLIM OCHOBaHWEM
191 yTBEPXAEHNS O NPaBMALHOCTM BbINOMHEHWA Temnepauuun. Ho, Kak
>aBWfIo, MOC/Me MEpPBOro MpoXoAa KBUHTO-KBAPTOBbLIA KPYyr OKasblBaeT -
! He3aMKHyTbIM. lMonagaHune B «[AeCATKY» C MEpPBOro pasa focTUratoT
NbKO [ONr0N MpakTUKOM.

YTOYHSIS HACTPONKY WHTEePBanoB MNOBTOPHbLIM MPOXOXAEHNEM KBUWH-
-KBapTOBOr0 Kpyra C ABYX KOHL0B, TO eCTb fefnas MNOMIOBUHY XOAOB
aHOM Ha NOBbILIEHME, a MOJIOBMHY XOAOB MMIaHOM Ha MOHWXEHWE, Mbl
naemM K Xopy mMu-6emonblc ABYX CTOPOH:

42

K ° xr

KoM6MHMpOBaHHbIA NnaH HacTpoiikn o6nacTu TemnepuposaHus

B cnyvyae HecoBnajeHWss HacTpolMKM yHWCOHa Mu-6emonbl (pe-
e3') Ans neBol W NpaBOil CTPYH, HacTpanWBalT CPESHIO CTPYHY AaH-
ro xopa Tak, 4TO6bl OHa AaBana OA4MHAKOBOE 4YMCNO GUEHWI C Kpail-
MU CTpyHamu. 3aTeM MO CpeAHeil CTpyHe BbICTPaMBalT TOYHO B
UCOH BeCb Xop Mu-6emonbl Tenepb Heo6xoAMMO 06paTHbIMM XoAa-

No NnaHaMm Ha MOBbLILEHWE U Ha MOHMXEHWEe pa3orHaTb OLUGKY
CTPO/KM MO OCTaBLIMMCS WHTepBanam, 3aKOHYMB HACTPOMKY Ha TOHax
rasbl 19 — nqal

ycpegHeHue



ycpeaHeHune
PasHeceHne OWNGOK HACTPOKKN UHTEPBANoB

Mpn akKypaTHOW KOPPeKTUPOBKE WHTEpPBasOB HaKoM/JeHHas owubka
JO/MKHa 6biTb pasorHaHa K ToHam na. Ecau e manas ownbka ocTaHeT-
CA W B OKTaBe Nna — nAl TO MOXHO nonpo6oBaTb CKOPPeKTUpPOBaTb
M BbICOTY 3TOW OKTaBbl, NpM TOM YycnoBuu, 4to OypeT cobnofaTbes
TpeboBaHMe paBeHCTBA uucen OMeHW A B napax WHTEPBANOB: HUKHAA
KBapTa n9 — pel— BepxHAd KBuMHTA pel—nAal u B nape HUXKHAA
mManasa Tepums na — A0l— BepxHAs 6onbwas cekcta fol— pe'. Kop-
PEKTUPOBKY BbICOTbl OKTaBbl N — N1 MOXHO AONYCTUTb, Y4YMTbIBaA
MeHee XeCcTKoe TpeboBaHMe K TOYHOCTU YCTAHOBKM BbICOTbI CTPOSA UHCTPY-
MeHTa B npegenax 440+0,5 Iy,

Mocne HacTpoWKM MO OAHON CTPyHe XOPOB HEO6X0AMMO K HUM MOA-
CTPOWUTb OCTafibHble YHWCOHHbIE CTPYHbl XOPOB. ECnn Xopbl HacTpoeHbl
TOYHO, TO MPOBEPKa 3BYyYaHWA napanfieflbHbIMA KOHTPONbHLIMU WHTEP-
BanaMu 6y[eT O4YeHb Nerkoil; GWeHUs CAbIWHbI 0YeHb YETKO, fICHO, WX
HeTPYAHO CpaBHUTb Mexay co60i. Ho ecnu B nHTepBanax GMeHMs Ma0Xo
NpoCAyLWNBAOTCSA, HeYeTKM, TO 3TO MPMU3HAK TOro, 4YTO NMBO YHWCOH,
NN60 KOHTPO/IbHbIE WHTEpPBanbl HAaCTPOEHbl He TOYHO.

MpourpbiBaHWEM NOCNef0BaTENbHOCTEN OAHOMMEHHbIX WHTEPBaNos,
Hanpvmep KBUHT W KBapT, BbIABAAOT HEPErynspHOCTM W CrnaXusawT
ux. Ons OpPMEHTUPOBKM MNpuMBeLeM 3HA4YeHWs OUEeHWIA B KOHTPOMbHbIX
NHTepBanax.

CpaBHMM BOCXOAfALWMNE WHTepBanbl:

KBUHTLI — 0,75, 0,79, 0,83, 0,89, 0,94, 1,00;

kBapTel — 8,73, 9,25, 9,79, 10,38, 11,00, 11,66, 12,35 13,08, 13,86;

6. cekctel — 9,98, 10,58, 11,21, 11,87,

M. Tepuun— 11,87, 12,58, 13,32, 14,12, 14,96, 15,84, 16,79, 17,78,
18,85, 19,96.

MocnepoBaTelbHOCTU WHTEPBANIOB C YKa3aHHbIMW 3HavyeHUAMM Oue-
HWA NO3BONAKT /IerK0 O06GHapyXwuBaTb HeEpPeryaspHoCTM B paBHOMEp-
HOM YBE/IMYEHUU WAN YMEHbLUEHUW 4YacTOTbl OueHWii. ITO cpaBHEHWe
BOCXOAAWMX WM HUCXOAALWMX WHTEepBaNnoB ABMAETCA CaMbiM JIyULIUM
TECTOM MPaBUIBHOCTW BbINONHEHWUSA BCeil paboThl.
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KOHTPO/bHblE WHTepBanbl 0671acT TeMNepupoBaHus
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Heo6Xx0AMMO 3aMOMHUTL Ha CAyX TakKXe TeMb6p MpaBWAbHO HacTpOEH-
1bIX WHTEPBANOB: YWUCTOrO YHWCOHA, OKTaBbl, TEMMEPUPOBAHHbLIX KBUHT,
:BapT, Tepuuil M CekCT. ITO MO3BOAWUT COKPaTUTb Bpems Npu MNepBoW
[epHOBOI HacTpoiike CTPyH. [NA TOYHOW HACTPOWKM HYXHO KOHTPO-
[vpoBaTb u xapakTep Temb6pa ¥ 6GueHMs.

OfHolt u3 rpy6bix OWMOGOK HayMHAlOLWEro HacTpoiiuiuka sBnseTcs
enpaBWNibHas YCTaHOBKA 30Hbl OMEHWIA TeX WAU WHbIX WHTepBanoB.
i B 3TOM Cny4yae KBMHTO-KBapTOBbIA KpYyr HMKOrga He coigetcs. oaTo-
iy HauMHaa HacTpaMBaTb TOH KakuUM-nM60 WHTepBanoM, Heo6Xo[MMO
6efMTbCA B NPaBUNLHOCTW 30HbI GMEHWI, TO eCTb BbiGOpa HanpaBieHUs
EeMMEepPMpPOBaHNA — CYXEHUS WM  paclUMpeHus uHTepBana. HyxXHO
OMHWUTbL: [N paclupeHns UHTepBanoB (KBapT, 6OAbLIMX Tepuuin wn
eKCT) pacliMpeHne WHTepBana yBeAMYMBAET 4acTOTy OMeHWid, cyxe-
e — yMmeHblaeT ee. [nA CYXeHHbIX WHTepPBanoB (KBUHT, ManblX
epunii M CeKCT) CyXXeHue WHTepBanoB YBeNMYMBAET 4acTOTy G6UEHWUIA,
acluMpeHne WHTepBana — yMeHbllaeT ee. 3TW 3aKOHOMEPHOCTU Ha-
rpoiilyMK [O/MKEH OYeHb YETKO MpeAcTaBnsiTb, O0COGEHHO ecAu B Mpo-
BeCe HACTPOMKM MCNOMb3YKOTCA Apyrue, MOMUMO KBWUHTbl U KBapThl,
HTepBasbl.

30Ha HyneBbIX OWeHWA Tepuuil U CEKCT HaxoguTcsa [0CTaTO4yHO
aneKko, U MeHblle BEPOATHOCTb MOMajjaHWs B HEMPaBU/IbHYH 30HY,
€N Xe 30Ha TemMnepupoBaHUA Tepuuii n ceKcT 6bina yCcTaHOBMEHa He-
paBWUbHO, TO 3TO NIerKO OGHApPYXWUTb MO PE3KOMY HapPYLUEHUID HOPM
MeHWIA B APYTMX KOHTPO/bHbIX MHTepBanax. Hafo 3anoMHWTbL Xypua-
Wit xapakTep 6MeHWUIA 3TUX MHTepBanoB. BbipaBHUBaHME GUEHUIA U TeM-
pa B Mape COMOCTaBAsSieMO Manoin Tepuum u 6ONbLIOK CEKCTbl Mo-
30N19€T TOYHO BECTWM HACTPOWKY TOHOB.

BcnywwuBasice B M3MeHeHWe 6GUEHWIA B Tepuusax W cekcTaX, Hajo
UeHb TOHKO OMEepupoBaTb HACTPOEYHBLIM K/OYOM, MOYTM 6Ge3 BpalieHus
yuku. [laxe npy MeANeHHbIX CMelleHUsX Bup6ens 3gecb Npoucxopsat
3NblINe W3MEeHeHWs B KonumyecTBe 6ueHWil. TyT Hafo OblITb O0O4YeHb
4ynMaTenbHbIM, YTOObl He MPOCKOYUTb HYXHYO 061acTb 4acTOTbl GUeHUi
He OTOWTW [aneKko OT HYXHOW LIMPWHbI TEMMNEPUPYEMOro WHTepBana,
TMETVUM TaKXe BaXHOCTb [15 Lenu KOHTpons o6nacTu TemnepupoBa-
Ut U paHHero BbISIBNEHUSA OWWGOK Takoro MOLHOrO CpeAcTBa, Kak
acTpoilka Kpyra 60/1blWNX Tepuui.

Heo6x0AMMO [0CTaTOYHO MHOFO TPEHMPOBaTbCA B pasbueHUnM ok-
3Bbl 06/1aCTV TEMNEPMPOBAHMA Ha TPW 6ONbLINX Tepuuun: N — fo-anes\
3-gnesl— pa\ pax— nal Ecam npm 3TOM 4acTOTbl OGUEHUIA B 3TUX
thunax B BOCXOAfALlel nocnefoBaTeNbHOCTU 6yAyT HEMHOro BO3-
acTaTb, TO MOXHO 6bITb YBEPEHHbIM B MPaBW/bHOW YCTAHOBKE BbICOThI
'MX TOHOB (C Y4YeTOM MpaBM/AbHOCTU HACTPONKM OKTaBbl na — n4a1l),
ocne OBNafeHMA HACTPOMKON Kpyra 60MbLIMX Tepuuidi cnegyeT nepentu

OCBOEHWIO W Kpyra Manblx Tepuuit: ng — po\ gol— mu-6emonb\
n-6eMonbx— conb-6emonb\ conb-6emonbl— nal Yem paHblie 6yaeT
:BOEHa HACTpOiiKa YEpHOBbIX WHTEPBasOB, TeM YBEpPEeHHee, TOYHee U
ocTpee 6yaeT oOCylecTBAATbCA HacTpoiika Bcel o6nactm Temmepu-
3BaHMs.

Onepauyms: HacTpOiiKa OKTaB HUXKHEro W BEPXHEro perncTpos.
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MocnefoBaTenbHOCTb HaCTPOWKMK:

— HacTpavMBaem NpaByl CTPYHy Xopa Nsfi-6eMonb B OKTaBy M0 CTPyHam
xopa na-6emonbx
— HacTpauMBaeM YHWCOH CTPyH Xopa nsa-6emonb.

B TOi1 e nocnefoBaTeNbHOCTM MO XpOMaTUYecKol ramme HacTpauBsa-
€M CTPYHbl XOpPOB HWXXHEro perucrtpa: cofb, coNb-6emonb, a, Mu
W T. 4. Bo J1a®, 3aTem CTPYHbl XOpPOB BepXHero permcTpa: na-gues\
cu\ po2 po-gues2 n T. 4. Jo c5 HacTpoiika KpalHUX perucTpos —
He MPOCTO OKTaBHOE pa3HeceHue 061acTu TeMMNepUpPOBaHUA BHU3 U BBEPX.
dakTnyeckn 3TO NPOAO/MKEHMEe TeMMNepupoBaHUSA BCEro O0CTanbHOrO
3ByKopsga. HacTpoiika oKTaB HauMHaeTCs YCTAHOBMEHWEM HYNEeBOM 30HbI
WHTepBana, M 4YNCTOBYI [OBOAKY BefyT mapaMu WHTEPBaNOB: HUXHAA
KBapTa — BEPXHAA KBUHTA M Manas Tepuus — 60/bluas cekcta, fobu-
BafACb OAMHAKOBOCTU TeMOPa 3BYyYaHNs HUXKHETO U BEPXHEro MHTEPBAnoB,
paBeHCTBa B HMX yucen 6ueHunii. C AOCTUXeHNEM ToHa Pa Ans NpoBepku
MOXHO MOAK/OUYNTL U NPOBEPKY WHTEPBAN0B, B3ATbIX C OAHUM HWKHUM
3BYKOM Yy 6o0nblioi Tepuyum U 601blOK AeunMbl. lMoka y HavyuHato-
Lero Het 60NbLIOTO OMbITa, PEKOMEHAYETCS BO BCEX XOpaX MpW HacTpoiike
OKTaBbl OCTaBAATb MO OAHOW CTPyHe, 4YTOGbl BO3MOXHas paccTpoiika
OCTaNlbHbIX CTPYH XOpa He 3aTpyfHANa TOYHYI YCTaHOBKY WHTepBsana.

KOHTponb napaMn HWXHAS KBapTa — BEPXHA KBUHTA U HUXHASA
Manas Tepums — BepXHss 6oNbluas CekcTa LenecoobpaseH MoToMy, 4TO
OH NOMOTraeT YTOYHATb YX€ HACTPOEHHbIe paHee TOHA B CpefHell 4acTu
HacTpanBaemoi OKTaBbl.

HacTponB ofHYy CTpyHy Xopa B OKTaBe, Heob6xogumo ybeautbca B
TOM, 4YTO 6GUMeHWs B MOCMef0BaTENbHOCTAX OAHOUMEHHbIX WHTEPBanoB
(6onbWINX WM ManblIX Tepuuax, AeuuMmax) Ha ABa-TpU Llara BBEPX W[EH-
TUYHbI, TO €eCTb HeT pe3KOoi HemocnefoBaTeNbHOCTM B 4acToTe 6Gue-
HWA COCEeAHWX WHTEepBanOB, HET CKayKoo6pa3HOro u3MeHeHUsi TembGpa
B HMX. lMocne 3TOro B YHWCOH MOACTPavBalOT OCTa/lbHble CTPYHbI XOpa.

Korga HacTpamBalTCs YHWUCOH CO CTPYHOI, KoTopas cama Mo ce6e
fJaeT 3aMeTHble O6GWeHWsA, TO BHMMaHWe MNOAKAKYaeTCa AN KOHTpons
6WeHWA B HauyanbHbIli MOMEHT 3BYYaHWs, Ha MaKCUManbHOW FPOMKOCTH.

CnyxoBoii KOHTpONb 6MeHW AOMKEH CO3HaTeNbHO MNepekayaThes,
KOT4a HYXHO, Ha CAywaHue HayanbHOro MOMEHTa 3BY4YaHMA U Ha
cnywaHue 6ueHuin B 3aTyxatllen cTafuu 3By4aHus. XapakTtep 6ueHuit
HepefKo He coBnafaeT Yy HayalbHOW W 3aTyxarouwelh cTagnun KonebaHui.
CAnbllIMMOCTb GMEHMIA B KOHTPO/bHbLIX WHTEpBanax pasfiMyHa no guana-
30Hy. Tak, B 60MblWOK W Manoil OKTaBax XOpOLIO NpoCayLKBatOTCS
6neHns B nocnefoBaTeNbHOCTAX MabiX Tepuuid, 4To MOXeT 6blTb MC-
NMONb30BAHO B KayeCTBE KOHTPOMbHOrO TecTa NPaBUNbHOCTW HaCTPONKM.

B 601blWOK M KOHTPOKTaBax My4ylWMMW KOHTPONbHbIMU WHTepBana-
MU ABNAKOTCA 60NblWKe AeUnMbl, Manble Leuumbl, B3ATble B MOCAefo-
BaTeNbHOCTU. B KOHTpPOKTaBe U CYBKOHTPOKTaBe XOPOLIO CAblLIHbI
6veHns B Tepugeummax, W UX MOCMEAOBATENbHOCTUN TaKXe MOryT ObiTb
MCMOMb30BaHbl 15 NPOBEPKM TOYHOCTWM HACTPOMKW OKTaB B yKa3aHHOM
yyacTKe fnanasoHa.

B BepxHemM [uCKaHTe Ayuylle WCMOMb30BaTb [JPYyroin TecT — mapy
WHTepBanoB 6onbluias Tepuus v 6onblias feyuma, MOCTPOEHHbIX OT 0f-
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-Oro 1 TOTO >X€e HWXHero ToHa. Hanpuwmep, ha — na u pa — na{ 70T
recT MPUrofeH TakXe ANS HWKHWX OKTaB 6acoBOro perucrtpa, HauyumHas
: a*. OH sBnseTcs YAOO6HbIM W TOYHbIM CPEeACTBOM KOHTPOAA HU3KUX
XTaB, TaK Kak Mo3sonseT u3bexaTb TPYAHOro npouecca YCTaHOBKU
lyneBbIX GUEHWUIA.

HacTpolike CTPyH camolii HWXHeW OKTaBbl HEOOXOAMMO YAENUTb MHO-
*0 BHMMaHWS W TepneHus, nNpoAenaTb MHOI0 YNPaXHeHW ANa npu-
)6peTeHNs HaBbIKOB W CMOCOGHOCTE/ HACTPOMKM HM3KMX 3BYKOB. Begb
la)ke OTKNOHEHWEe BbICOTbl CTPYHbl N8 CYOKOHTPOKTaBbl Ha WHTepBan
:eKyHAbl NIOX0 3aMeyaeTcs HeTPeHWPOBAHHbLIM CMYXOM.

B cambiXx nocnegHuxX BepXHWX [ABYX OKTaBax ANWNTENbHOCTb 3BY-
[aHnA cTpyH CAMWKOM KOpPOTKA W CpaBHEHWe OGUeHWA CTaHOBUTCH TPYA-
[bim genom. 3pecb MOryT 6biTb PeKOMEHAOBaHbl, KakK Y>Xe YyKa3blBa-
I0Cb, Napa WHTepBanoB — 6Gonbluas Tepuus u 6Gonbwas fJeuuma, a
aKXe KOHTPONb ABOMHbLIMW OKTaBaMu.

B 6acoBomM peructpe npu HacTpoOiKe YHWCOHOB U OKTaB CTPYHbl C
I0/IbILIMM KONMYeCTBOM 06epTOHOB AaloT 60/bluee KOAWYECTBO ClbILK-
IbIX BbICOKOYACTOTHbIX O6WEHWA, W ecnum YCTPaHATb Camble BbICOKO-
[acTOTHbIE 6GMEHUA, TO CTAHOBATCA XOPOLIO 3aMeTHbIMWU HUXHWE, OCHOB-
lble 6UeHNs, 0COBEHHO MpW HacTPOiKe OKTaB. TO ecTb He yfaetcs u3ba-
WTbcs NM60 OT OAHMX, NMBO OT Apyrux 6ueHwii B okTaBe. B atom cny-
iae OpPMEHTMPYIOTCA Ha AOCTMXEHMEe B OKTaBe MWHUMANbHO PeAKuX,
:aMbIX 3aMeTHbIX N0 FPOMKOCTU 6GUeHWI, cTapalTCcs CBECTU K MUHUMYMY
>OWWIA cyMMapHbIi 3DGheKT BUEHUA.

Hanbonee npaBWnbHbIE OPUEHTWP MpW HACTPoOiike OKTaB 6acoBOro
>erncrTpa — AOCTUXEHME MOMHOro, ry60KOro, COYHOro Tembpa OKTaBsbl,
LuyLeHns cBoeobpasHOro «pblyaHUA» OKTaBbl.

B cpegHeM pernctpe mMano BeposTEH, HO B BEPXHEM perucTpe Bcerjga
l0XeT Habnwgatbcs chnydvaid, Korga cama OTAenbHas CTpyHa paeTt 6ue-
[ua. MoaTomy B BepxHeM perucTpe He Bcerga yfaetca WAeanbHO Ha-
TPOUTb YHUCOH (B TOM 4ucne W NO APYTMM NpUUYMHAM).

Korga ofHa cTpyHa B XOpe 3BYYMT (hanblwuso, C OGUEHWAMU, TO
Lieniecoobpa3Ho cHavafla HacTPOUTb APYryt CTPYHY M NOTOM MOACTPOUTL
; Hell (hanblnBY, cTapascb B COBMECTHOM 3BYyYaHWW XOpa 3aMacKu-
10BaTb (anbWMBOCTb 3BYy4aHMs. KOHeyHO, Korga 3Toro He ypaetcs
fenatb, a Tpe6oBaHWA My3blKaHTa BbICOKME, OCTaeTcsa OAWH NyTb — 3a-
IOHbl HErofjHOM CTPYHbl Ha HOBYIO.

B peanbHOl'HAacTpOiiKe uAeanbHO HACTPOEHHbIX YHWCOHOB BO BCEM
nanasoHe f[OCTUYb TPYAHO, a NO MYy3blKanbHbIM COOOpPaXKEHUAM U He
0 KOHUa uenecoobpa3Ho. Ha HayanbHOM 3Tane OBnajeHUs HacTpoi-
;Oi K 3TOMY Hafi0 CTPEMMWTbCS, HO B KOHEYHOM CyeTe 3TO [eno Keanupu-
auuyM HacTpollmMKa M B HEKOTOPOA CTeneHW WHAUBUAYANbHOrO npef-
TaBMeHWA O KauyeCTBE My3blKanbHOro 3ByKa. KOHEYHO, U KayecTBO
3rOTOB/IEHWS CaMOr0 MHCTPYMeHTa CTaBUT OMNpefie/leHHble OrPaHNYEeHUS.
\ XOpolweM WHCTpYMeHTe fnerye AOCTUYb TOYHOW HACTPOMKM YHWUCOHOB,
[eHblwe BcTpeyaeTcsas CTPYH C OUMEHUAMWU WM NOCTOPOHHUMU MNPU3BY-
amu.

B BepxHem perucTtpe, MNpPUMepHO MOCNefHWe [ABE OKTaBbl, B LenAX
Ofl4EPKMBAHNSA BEPXHUX 3BYKOB OKTaB BO3MOXHO AONYCTUTb He3Hauu-
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TeNbHOE WX 3aBblleHWe (KOHeYHO, B Mpefenax XyAOXEeCTBEHHOW My-
3blKanbHOW Lenecoo6pasHocTU). B 3TOM cnyyae KBUHTbI W KBapThl
npubnmn3aTCa K YUCTbIM, HETEMMepMpOBaHHbLIM WHTepBanam. Ho TyT,
KOHEYHO, HYXXHO co6n0jath Mepy.

YTo e KacaeTcd KayecTBa MEpBOM HACTPOWKMW, TO 3aMeTWM OfHO:
TOYHOCTb, YBEPEHHOCTb U CKOPOCTb HACTPOiKkM OygyT MOBbIWATLCA
C KaX[blM 04YepefHbIM CaMOCTOATENIbHO HACTPOEHHbIM WHCTPYMEHTOM.
OTTaumBaTb HaBbIKM HACTPOWKU B JanbHeiiwem 6yneT ero Benu4ecTBo
OnbIT. OT6epyTCcs CBOM NOGUMbIE MAaHbl HACTPOWKU UM KOHTPOAs, MNpo-
ABUTCSA CBOM TBOPYECKUI MOYEpK.

Llaxe ONbITHbIA HaCTPOWLMK, ecnu y Hero 6bll MepepbiB B MpakTu-
Ke, LOMXKEH B TeYeHWE HEKOTOPOro BPEMEHW HacTpaumBaTb WHCTPYMEHTHI
AN BOCCTAHOBMIEHWSA HaBbIKOB WKW, TaK CKa3aTb, CBOel «(OpMbl».
Mo3TOMy HWYero yguMBMTENbHOrO He 6yAeT, €ciM My3blKaHTy, HacTpo-
neuiemy cBoW MHCTPYMEHT HEeCKO/IbKO MecsdleB Hasapf, npuaetca Kak Obl
3aHOBO yuWTbCA HacTpamBaTb. O Takoil moTepe KBanudukayum Heobxo-
OUMO 3HaTb M yuyuWTbiBaTb ee BO3BpalleHWe Nocre HOBOW Cepuu HacTpo-
€K WHCTpyMeHTa. B npouecce ynpaxHeHWId nocTeneHHo o6ocTpsieTcs
UYBCTBUTE/IbHOCTb C/lyXa W MOBbIWAETCS CNOCOGHOCTL TOYHOW HACTPOIKM
CTpyH. Kak 1 B My3blke, B CNOpTe, B HACTPOKe HEOOGXOAMMO NOALEPXKM-
BaTb (hOpPMY MEepPUOAMNYECKONW U NO BO3MOXHOCTWM 4acTOl TPEHUPOBKOWA.

MomHuTe:

HepaboTalowmnii HacTPOEYHbIA KoY pxaBeeT! — B NpsMOM KM nepe-
HOCHOM CMBbIC/IE.



HanmeHoBaHne 0oKTaBbl

Cy6KOHTpOKTaBa
KoHTpokTaBa
Bonbwasn

Manasn

MepBas

Btopas

TpeTba
YeTBepTasn
Matan

HanmeHoBaHue oKTaBbl

Cy6KOHTpOKTaBa
KoHTpokTaBa
Bonbuwas

Manasn

MepBas

BTopas

TpeTbsa

TpeTba

Matan

Tabnmua 4YacToT 3BYKOB paBHOMEPHO-TEMMEPUPOBAHHOMO CTPos, Iy

4o

16,35159
32,70318
65,40637

130,81275
261,62551
523,25102
1046,50204
2093,00408
4186,00816

da-gues

23,12465
46,24930
92,49860
184,99720
369,99440
739,98880
1479,97760
2959,95520
5919,91040

40-Anes

17,32391
34,64782
69,29564
138,59129
277,18258
554,36516
1108,73032
2217,46064
4434,92128

Cconb

24,49971
48,99942
97,99855
195,99771
391,99542
783,99084
1567,98168
3135,96336
6271,92672

HasBaHue HOTbI

pe

18,35404
36,70809
73,41618
146,83236
293,66472
587,32944
1174,65888
2349,31776
4698,63552

HasBaHue HOTbI

CONb-aunes

25,95654
51,91308
103,82617
207,65234
415,30469
830,60938
1661,21876
3322,43752
6644,87504

pe-gnes

19,44543
38,89086
77,78173

155,56347
311,12694
622,25388
1244,50776
2489,01552
4978,03104

nsa

27,50000
55,00000
110,00000
220,00000
440.00000
880.00000
1760.00000
3520.00000
7040.00000

Mn

20,60172
41,20344
82,40688
164,81376
329,62752
659,25504
1318,51008
2637,02016
5274,04032

na-pgues

29,13523
58,27047
116,54094
233,08188
466,16376
932,32752
1864,65504
3729,31008
7458,62016

da

21,82676
43,65352
87,30705
174,61410
349,22820
698,45640
1396,91280
2793,82560
5587,65120

cun

30,86770
61,73541
123,47082
246,94165
493,88330
987,76660
1975,53320
3951,06640
7902,13280
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