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I. ACTOPHYECKOE BBEJIEHHUE
B MY3bIKAJIbHYIO AKYCTHKY

C s#BJGHHAMH aKyCTHKH CTajJKHBaeTcsl Kaxiabi#i. Bcaywaemcsa B ok-
pyXaouHiA Hac MHp. Mbl HauHHaeM BADYr CAHIIATL 3BYKH, Ha KOTOphIe
TOJIbKO YTO He ofpalllajii HHKaKoro BHHMaHHA. THKalOT uyachl, 3BYYHT
rjie-To My3blKa, CBHCTHT Berep, LleGeuer BAaJH MTHYKaA. TPydHO TaKkKe
HasBarb 06/1aCTh TEXHUKH, KOTOPasi He CTalKHBaJach Gbl ¢ aKyCTHUECKH-
MH BONPOCAMH: H3TOTOBHTEJ/H MY3bIKaJbHbIX HHCTPYMEHTOB HILYT CNOCO-
Obl yJyulleHHs aKyCTHYECKHX CBOMCTB CBO€H NPOAYKIHH, CTPOHTENH
3aHATHl MOHCKAMH YMEHbUIEHH GLITOBBIX H NMPOH3BOACTBEHHHIX LIYMOB,
aKycTHYeCKHe MeTOAbl HCCJeA0BaHH NO3BOASIOT 6e3 pa3pyLIeHHA AeTa/H
YCTAHOBHTb €€ KauecTBO, CJAOXHBIA CTeHJ B CYHTAHHbIe MHHYTH 1acT
NOJIHYIO CNpaBKy 0 paGoTe Aerajell B ABHrarese aBTOMOOHIS H TaHKa —
M 3TH BaXXHble CBeJeHH GyIyT MOJyueHbl TOJbKO Ha OCHOBe aHaJH3a
3BYKOBBIX KOJeGaHHH.

3BYK — 3TO pacnpocTpaHsOlLIHecd B yNpPYrHx cpeax (rasax, XKHA-
KOCTAX H TBEPABLIX TeJaXx) MeéXaHHUeCKHe Kose(GaHHA. YueHHEe o 3ByKe,
10 KJIaCCHYECKOMY ONMpeAeNeHHIo, H ecTh akycTHKa. [1o anasorsH, akyc-
THKa MY3bIKaJbHBIX HHCTPYMEHTOB, HJIH My3blKaJbHasd aKyCTHKa — yde-
HHEe 0 MY3bIKaJbHOM 3BYKe.

B npHpoae cyuecTByeT MHOXKeCTBO NMPOLECCOB, COMPOBOXKAAIOLIHXCSA
KoJleGaHHSIMH, OCHOBHBI€ 3aKOHBI KOTOPBIX BO BCEX CJy4asiX OAHHAKOBHL.
Yem ke OTIHHAIOTCH OT OCTaJbHBIX 3BYKOBHIE KoJe6aHus, nopoxKAaioinne
3BYKH MY3bIKH? Kak H nouemy MPOHCXOAAT KosieGaHHHA, cOCOGHbIE OT-
paxaTtb AeHCTBHTE/JbHOCTb B 3BYKOBBIX XYHAOXECTBEHHHIX ofpasax, TO
ecTb ObITh MY3BIKOH? OTBeTH Ha 3TH BOMPOCHI AaeT My3blKaJbHasi aKyc-
THKa.

CylecTByeT HeCcKOJBbKO OIpelesieHHil 3TOro npeaMera, NOMHMO YXKe
ylloMHHaBLIerocs. B coOTBeTCTBHH ¢ OAHHM H3 WHX, MY3bIKaJbHasl aKyc-
THKa — HayKa, H3yualollast NPHPOAY MY3bIKaJbHbIX 3BYKOB H CO3BYUHIi,
a Takxe My3blKaJbHble CHCTeMbl H cTpoH. Ho 6osee nosHbiM, Ha Haw
B3rJISAA, SIBJSIETCS TAKOe OfpefesieHHe: My3biKaJlbHaA aKyCTHKA — HayKa
06 06pa30BaHHH, paClpOCTPaHEHHH H BOCIPHATHH 3BYKOB MY3BIKH. 3/ieCb
B noJIHO# Mepe 0603HaueH KPYr BONPOCOB NpeAMera, yKa3aHbl €ro OCHOB-
Hble acneKTel. BaxHoe OTJHUHE 3TOrO ONpefeJeHHs OT NpeAblAYLIHX COC-
TOHT B TOM, YTO, COTJIAaCHO NePBOMY, B My3BIKaJIbHOH aKyCTHKE H3y4aloTcsl
TOJNbKO MY3bIKaJjbHble 3BYKH, COIVIaCHO BTOPOMY — B0OGLIE 3BYKH, KOTO-
pble MOTYT ObITh KaK MY3bIKaJbHBIMH, TaK H HeMY3bIKaJbHHIMH, TO €CTb
wymamH. M3BecTHO, UTO KOMMO3HTOPH! IHPOKO HCNO/AB3YIOT B MY3bIKaJb-
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HLIX PO IBCACHUAX PAITHIULIC HYMOBWME 3@pCkIM, KOTOPHIC MOTYT CO-
31aBaTbCH U MY3BIKaJbHbIMH HHCEPYMCHTUMY, HOIIOMY NCRJIOYATD 3TH
3BYKH, [IDHMEHAEMbIE B MY3LIKC, OLIJI0 OLI Henpasivinik, 1eM Gojee 4To
nouTH B JI060M MY3bIKAJbLHOM 3BYKC HMCCICH HPHMOCH IHYMd

IlepsoHauanbHOe O3HAKOMJIEHHE € MYJBIKAJLION AKyCIHKOR Lede-
co00pasHoO, HA HAall B3MVIAL, OCYLUECTBHTb B HCTOPHUCCKUM PAIBHTHH H
NnpocJ/eiuTb, KAK BO3HHKJIH, KAK Pa3BUBaMUCh U IIPHIIIH K COBPCMEHHOMY
COCTOSIHHIO HalH 3HAaHUA 3TOro npeamera. [Tocae Takoro ucropuueckoro
3KCKYpPCa H3J10XKHUM OCHOBHbBIE MOHATHS COBPEeMEHHON My3biKaJsibHOH akyc-
THKH B TOM BH/E, B KAKOM OHH HYXHbI JIOGOMY, KTO HMEeT AeJlO C MY3bi-
KaJibHbIM HHCTPYMEHTOM 1 ero HacTpoikoit. Pa3inuns BO B3rJsgax apes-
HUX ¥ COBPEMEHHBIX YYEHbIX [MOMOTYT Jyulllé YACHHTb Npeamer.

HcTOKH akyCcTHKH MOJXKHO mpoc/eauTb R0 apeBHeHwnx spemen [l, 2,
3, 4].

Touno ycraHOBHTH, KOraa nepBOOLITHBIA uye€/10BeK Brepshie 00paTui
BHUMaHHe Ha TO, UTO 3BYKH NMPHPOABLI MOTYT OhITb NPHUATHHIMH Ha CJAYX,
y2Ke HEBO3MOXKHO, HO TO, UTO 3TO HabJloeHde OblIO OCHOBOH a5 cO33a-
HHSl MY3bIKaJbHOrO HCKYCCTBA, MOXKHO YTBEPXKAATb C ONMpeaeJeHHOCThIO.
WNuaue yenosek He Hayas O6bl H306peTaTh My3biKajJbHble HHCTPYMEHTHI.
M MOXHO Takxke yTsepXKAaTb, UTO C03/1aBajJ OH CBOH MY3blKaJbHble
HHCTPYMEHTH 32 MHOTO THICAIY JIeT [0 TOro, Kak ¢TaJ HHTepecoBaThCs
H H3yuaTb NpPUPOJY MY3bIKaJbHbIX 3BYKOB. [lpesHue My3biKaJbHble
HHCTPYMEHTBl HAMHOIO cTaplle, yem nepsble JOWEIIHE 1O HAC CBEACHHS
06 akycTHKe.

[No-suanmomy, HauGosee ApeBHHE MY3bIKAJbHBIE HHCTPYMEHTH — Ay-
XOBbIE.

PasjnuHble CBHCTY/NbKH H AYAKH H3 POrOB JKHMBOTHHIX H PaKOBHH
HaxXo4AT B pACKONKax najseoJuta — jJpesHekaMeHHOro Beka. Bpems Boa-
HHKHOBEHHSI JpeBHeH @JeHAThl H TPYyObl-pPaKOBHHB NPHOJIH3HTEJIbHO
80 000 — 13 000 seT 20 H. 3., GI€HTH C HIPOBBIMH OTBEPCTHAMH LyAKH —
5000 — 2000 set a0 H. 3. -

MoJioxke CTpyHHBIE HHCTPYMEHTHI, Hampumep, apda, u3BeCTHas Mo
pHCYHKaM, HaH IeHHBIM [pH apxeosoruyeckux packonkax Jpesuero Erum-
Ta. Pucynxu ap¢, BeiceueHHble Ha KAMHSIX, JaTHPYIOTCS NATHIM ThicAYene-
THEM [0 Halled 3pHL.

[Tosnanus apeBHHX B aKycTHKe, eC/H CYaUTb M0 AOLIEALIHM CBeje-
HHSIM, OBLJIH YMO3PHTE/AbHBIMH H B HEMAJOH CTEEHH UMEeAH MHCTHYECKHH
xapakrep. Kurahckuit ¢unocod Poxu, xkuBwWui TpH ThICAYUH JeT 10
Halledl 3pbl, Pa3MBbIULIA O CBA3H BBICOTHl 3BYKOB C 3J€MEHTAMH MPH-
poabl: 3eMyel, BOA10H, BO31yXOM, OrHeM K BeTpOM. Kakyio CBfI3b yaaJ0Ch
YCTAHOBHTb KHTAaHCKOMY ¢H/I0COPY — HCTOpHS OO0 3TOM yMaJuHBaerT.

AKyCTHKa TaK W/d HHade AOJKHA Oblia BO3HHKHYTb Ha OCHOBe ec-
TECTBEHHOT'O HHTEPeca K My3blKe d K MY3bIKaJbHbIM HHCTpyMeHTaMm. Tou-
HO TaK XKe, KaK NPHATHbIE /IR CAYXa 3BYKU NPUPOLL NOOYAHIH Ye/0BeKa
€03/aBaTh MY3blKaJlbHble HHCTPYMEHTH, TaK H MPHATHHIE 3BYKH HHCTPY-
MEHTOB BbI3BaJH CTPEMJICHHE pasrajatb TaHHY MY3bIKa/JbHBIX 3BYKOB.
Takum 06pa3om, nosiB/JIEHHE AKYCTHKH CBA3AHO C NPUATHBIMH /5 cAyXa
3ByKaMH.

3apoxjaoulancs yeaoBeyeckas MbiC/lb cTapaJdach NPOHHKHYTb B 3BY-



KOBHIE fIBJeHHS OKpY»Kaioulell TPHPOALL. YKe Ha 3ape pa3BUTHS MbIlLJe-
HUS YesioBeKa TIOABHJHCH (yHJAaMeHTa/bHble HAeH B 06J1aCTH 3BYKOBLIX
ABdeHnil. JlpeBHHE rpeKd OblJIH 3HAKOMBI CO MHOTHMH 3JIEMEHTaMH
MYy3bIKaJbHOH TeOpPHH, COOTBETCTBYIOLUHMH COBPEMeHHBIM MpeACTaBJe-
HuAM. Hanpumep, HM 6bliH H3BECTHHl AHATOHHUYECKHH H XPOMaTHUECKHI
My3bIKaAbHBI CTpOil.

B rny6oko#i ApeBHOCTH ObLIO 3aMeuyeHo, YTO NpH yaape ABYX Tel
BO3HHKaeT 3BYK. M3secTHo, uto npumepso B X—VI Bekax n0 u. 3. apes-
HerpeueckHe Qu/IOCO(H yxke OblJIH y6EXKAEHBl B TOM, UTO HCTOYHHK 3BYKa
HeO6X0AMMO HCKaThb B ABHXKEHHH YaCTHU, H3 KOTOPHIX COCTOAT COyAaps-
eMble TeJa, YTO 3BYK JaJjee pacnpocTpauAercs B pe3yAbTare KakKHX-TO
HeonpeAeNeHHLIX ABHKEHUH BO3/JAyXa H 3TO nocJefgHee gaeT OULyIIEHHE
CAblIBAHUA. MBI BUAUM, UTO 3TH NpeAcTaB/ieHHA cOBceM GJIH3KH K HCTHHE
H He XBAaTaeT HM TOJNbKO fICHOCTH H fAYGHHbBI TPOHHKHOBEHHHA B CYLUIHOCTD
ABneHull. FIcHOCTD MocTeneHHo BHOCHJH TEOPETHKH B T€YEHHE [OCaelylo-
wHx BekoB. VI Bek g0 H. 3. ocTaBasieT 3aMeTHOe BJAHAHHE Ha pa3BHTHe
MY3bIKaJbHON aKYCTHKH, H HaHGONBIIXM YCHEXOM KJIACCHUYECKOH ApeBHOC-
TH B 3TOf 06/1aCTH CTA70 OTKPLITHE CBSA3H BBHICOTH TOHA H AJIHHBLI 3By4a-
uiero Teaa (crpyssl, Tpy6ei) . OTKpbITHE 3TO cBAi3ano ¢ umeHem IMudaropa
{okoao 500 r. Ao . 3.), ocHoBasulero ceolo wkony B Kxuo#t Mranuu
(Kpoton) . Ha Iudaropa cunbHoe BneuartieHue npou3peso HaboJeRHe
3a 3ByyaHueM AJNHHHBIX H KOPOTKHX cTPyH. OH 06GHApYXHJ, YTO CTPYHA
H3/J2€T TOH Ha LeJYIO OKTaBY BLILIE TOHA, H31aBAEMOT0 CTPYHO#H, KOTOpas
BABoe aaunHee. Ha raa3 66110 3ameTHO, UTO AAHHUHAS CTPYHA BHOpHpYeT
pexe, yeM HaTAHYTadA ¢ TOH e CHJOH KOPOTKas cTpyna. Ha stom ocuo-
BaHHH [103JHef1He HCCIeJOBATe/d PacCMaTPHBAIOT OMbITHI CO CTPYHaMH
KaK [J0Ka3aTeabCTBOo TOro, uto [lugarop oco3HaBan HAEI0 3aBHCHMOCTH
3BYKa OT YacTOThl BHODaUHH.

Cucremartu3auus QU3MYECKHX 3HAHHA O MPHPOJAE 3aJI0XKeHa TPYAaMH
Apucrorens. Ero TpyAb — o6uHpHas SHUHKJIONEAHA 3HAaHHH, HTOr pa-
60T He TO/NIBKO camoro Apucrorens, xupuero B 384—322 rr. go u, 3.,
HO # M/IOAB! TPYAOB MHOTHX MTOKOJNEHHH [0 HEro, CyMMHpOBaHHe ueJOBe-
YeCKHX 3HAHHH BO MHOTHX 06J1aCTAX HayKH H ucKyccrBa. Cucrema 3ua-
HHil ApUCTOTENA MONTH ABe ThicAYM JeT 6bula pyHnaamenToM uayku. s
MY3bIKa/JbHOH aKyCcTHKH 0co6uifi uuTepec npeacrasisieT ApHCTOTeNEBO
yueHHe O ABHXKEHHH H MY3biKe. [1paBH/IbHBI MBICJIH O PaclpoCTPaHEHHH
3ByKa B Bo3ayxe. Ecau Bo Bpemena [lugparopa 3Hasu, YTO 3BYK KaKHM-TO
o6pa3oM cBs3aH ¢ AeHicTBueM BO3AyXa, TO ApHcTOoTenb Aenaer B 3TOH
o6/1acTH 1War BAepej H YXXe yTBepXKAaeT, UTo 3BYK co3faercs 6iaroia-
ps BoaHaM cXaTus. Bocnutateab Anekcanapa MakeaoHckoro meirajics
OCHOBATh QH3HKY MY3bIKaJlbHOro 3ByKa Ha Ha6JIIOAeHHH H 3KCIIEPUMEHTe,
Ho ApucroTeneBoll ¢u3uke Bce ke He XBaTaso IyGUHBI 0606ueHHH.

[TpumeuarenbHasi Bexa — H3o6peTeHHe MOHOXODAa, KOTOpHIH Brep-
Bble YNIOMHHAETCHA y Beaukoro reomerpa EBknuja, rpeka no HauHOHaJb-
HOCTH, paclBeT TBOpYeCTBA KOTOporo orHocHTcA K J00-mM romam g0
H. 3. Bo3mOxHO, 3TOT KpynHeHwu# PU3HK ApeBHOCTH H He Gl H306-
peraTesieM MOHOXOpAa, a npooOpa3s noc/aeaHero Obli uspected yxe Iln-
¢daropy. Ho TakoBa yx cyab6a ApeBHHX H306peTeHHH, UTO MHOrHe H3

HHX He MMEIOT AOCTOBEDHO YCT2HOBJAEHHHIX aBTOpPoB. CUMTAIOT, UTO BO
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npevera EBkanaa ObIH H3BeCHIN B 0ONLHX UePIax 3JAKOHbI pacopocTpa-
HCHHS ¥ OTpaKeHHsi 3ByKa.

[MombiTka Cco3gaHuA BOJHOBOH TeOPUH 3BYyKa MO aHAJOTHU C 3aKO-
HOMEpPHOCTAIMH PacHpOCTPAHEHHs BOJIH HA [OBEPXHOCTH BOAbI Oblaa Hpes-
npuHATa B | BeKe 10 H. 5. 3HAMEHHTLIM APXHTeKTOpOM H3 Puma Mapkom
Butpysnycom. 3amMeuaTeJbHO B €ro TEOPHH TO, UTO OHA paccMaTpuBaja
BO3AYyX He [ABHXKYIIHMCS BMeCTe C BOJHOH — AHAJOTHYHO TOMY, Kak
llefIKa HA BOJE MOJAHHMMAETCH W OMyCKAeTCA MpH MPOXOXKAEHHUH BOJHBI OT
6pOLUEHHOTO TAE-TO PANAOM KaMHsi: BOJIHBL OT KaMHS pacXogsTCs, a luen-
Ka 3a HUMHU He caepyeT. Kasanoch 6bl, mpocToe HabMoaeHUe, HO TOR00Has
aHaJorusi MPUMEHUTENbHO K BOJIHAM B BO31yXe HHKaK He YKJaablBaJaach
B TOJIOBax COBpeMeHHHKOB BuTpysuyca. OHH OTpULLa/d TOYKY 3peHHS
Butpysuyca, KOTOpo#, KCTaTH, pHAepKHBaACA caM ApPHCTOTeJb Ha TOM
OCHOBAHHH, YTO eCJH BO3RYyX OCTAeTCH Ha MeCTe, He ABHXXETCA BMeCTe
CO 3BYKOBOH BOJIHOH, TO Kak Xe TOTAa 06bACHHTb pacnpoCTpaHeHUe 3BY-
Ka B npoctpancTse? JlaKe wecTHaalaTh-ceMHaALATb CTONETHH CIYCTA B
3TOM BOIpoce Y ¢H3UKOB Oblja myTaHULA.

Ho npocaeayem panbire. Mapk ®abuit Ksunruanan (30—96 r. u. 3.)
AOKa3aJ HaJd4Yde pe30HaHCA CTPYHLI, HCMOAb30BAB A 3TOH Uead coJo-
MHHKY. Y AHBHTEJbHAsA WHPOTa HHTepecoB apeBHUX! KBUHTUIHAH caead
OTKpbITHEe OJHOTO U3 PyH1aMeHTaJbHBIX fiBJeHHH B My3blKaJbHON akyc-
THKe, He 6yay4yH QH3HKOM,— OH, KaK H3BeCTHO, 6bl1 opaTopom!

Cesepunyc Berunyc (480—525 r. H. 3.) Hamucas OSTb KHUT 0O MYy-
3blKe, B KOTOPBIX OGCTOSITEJLHO H3M0XKHJ MY3biKaJbHO-TEOpeTHUeCKHe
ydenus Toro spemenu. Hapsany c «[1lpo6remamu» ApucToTessi 5TH KHHTH
ABAAIOTCA OJHHM H3 OCHOBHBIX HCTOYHHKOB CBeJeHHH MO My3blKaJbHOH
akycTdke apeBHHX. [lpuBegem HekoTOpble Bhinep:KKH U3 KHUT Betuyca,
KOTOpble 3ameuaTe/ibHbl TEM, UTO BIVISJbl, H3JOXEHHbIe B HUX, OJH3KH
K COBpeMeHHbIM BO33peHusiM: «Ecji 6b Bce BeIH HAXOAUJHCL B COCTOSA-
HUH TIOKOS, TO HH OQHH 3BYK He KOCHYJICA Obl Hawero cayxa. Tak 6bL10
6Ll U TIPH IPOCAYLIHBAHHH JIOGOTO ABHXKEHHS, IPH KOTOPOM Bellll He MOT-
Jd Gbl TPOH3BOANTL MexXay co6oli yaapa. Takum o6pasom, 4lsi BOSHHKHO-
BeHHsA 3ByKa Heo6xoaum yaap. BosHHKHOBeHHIO yaapa, OQHaKO, 10 Heob-
XOAHMOCTH AOJKHO MPeAlIeCTBOBAThL ABHXKEHHe.

Hrak, ecin RoMKeH BO3HHKHYTb 3BYK, TO fAOJKHO ObITh HaJHLO H
asuxkenne. Kaxkaoe asrxeHHe cogepKUT B ce6e KaK MOMEHT CKOPOCTH,
TaK  MOMEHT MeaJeHHOCTH.

Eciu aBHXKeHHe 0OpH ypape MemJeHHOe, TO Bo36yxaaercs O6osee
HH3KU# TOH, 160 MOJOGHO TOMY KaK MeJeHHOe ABHKeHHe 6JHXe K CO-
CTOSIHMIO MOKOS, TaK ¥ HU3KHH TOH GKXe K Moa4yaHuio. BeicTpoe asuxe-
HHe MpHBOAHT K BBICOKOMY 3By4aHHIO. Kpome TOro, HU3KHi TOH, MOBHI-
WascCh, JOCTHTAeT CepedHbl, a BHICOKHH TOH JOCTHTaeT ee, MOHHXKAACH.
Besa coBokymHocTb uacTeil coeguHsieTcsi B U3BeCTHOH mpomopuuu. [Ipo-
NOPUMH XKe O3HAIOTCHA, IJaBHbIM 06pa3oM, B udcaax. B saBucumMocTH oT
MHOTOKPATHLIX HJM MOApPa3fejeHHbIX MpOHNOpUMH cablwaTtcs Au6o co-
yByuHble, TH60 Heco3ByuHble TOHB. CO3BYUHBIE TOHbI — 3TO TaKHe TOHHI,
Kulopble, B3siTble OAHOBPEMEHHO, CO3aI0T MPHSITHOE U CJANTHOE 3ByUaHHe.
Heeo sBydHble TOHBI — 3TO TaKde TOHBI, KOTOpbIE, B3ATble OQHOBPEMEHHO,
I €O LAIOT MPHATHOTO U CJAHTHOTO 3BYUYAHHSI».
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B naHHOM OTphiBKe BHAHBI, O KpafiHell Mepe, ueThipe OCHOBOTMOJa-
ralomux MOUATHA MYy3bIKaJBHOH akycTUkd. [lepsoe — st TOro, utoGhi
BO3HHK 3BYK, JO/KHO GHITb ABHXKeHHE; BTOPOe — 4eM ObicTpee ABHKEHHe
NpH ypape, TeM BHIIIE TOH, H HAa060pPOT; TPeTbe — KaxKja0e 3ByddHUe —
TOH — COCTOHT H3 OTAEJbHHIX YacTed, TO €CTb, MO CylIEeCTBY, peub HAeT
0 CJIOXKHOM XapaKkTepe 3BYKa; H 4eTBEpTOe — TOHbI 6LIBAIOT CO3BYUHbIE H
HECO3BYUYHbIE, CO3AI0LLHE PUATHOE, CJAHTHOE 3BYYaHHE HJH HeNPHsTHOE,
Hec/uTHOE 3ByyaHHe. TlocaenHee nosoxKeHHe — Tak Kak OHO RaHO B LH-
TaTé M3 KHUI BeTwyca, coBnmagaer moyTH [AOCJOBHO C Ompeje/eHHeM
KOHCOHaHCa U AHUCCOHAHCA, NPHHATHIM B COBPEMEHHbLIX KHHTax no My3bl-
KaJbHOH aKyCTHKe.

[Nepewaruem panee cpasy uepe3 Thicsiuy JeT, MOCKOJbKY HCTOpHS
MY3BIKaJbHOH aKyCTHKH 32 3TOT nmepHoa He Oblia 6orata spKHMH OTKpHI-
THAMH, BO BCAKOM CAyYae yAUBHTEIbUbIE H HHTePeCHble COBLITHA NPOHC-
xoaaT 8 XVI croserud. Hauunas ¢ koHua XVI Beka B ueHTpe BHUMaHHA
HceaeaoBaTtenell cTosa npo6ieMa yCTaHOBAEHHSA CBA3H MEXAY BHICOTOH
TOHa W uHcaoM KoJebanuit Tena. Cefivac yXKe HEBO3MOXXHO yCTAHOBHTD
TOYHO, CKOMbKO y4YEHbIX 3aHHMAJOCh 3TOH NMpo6JeMOH H KakaMm myTeM
NPHILIO K ee pewendio. Mi3secTHo, uto B 1585 roay utanbsuen JxosaHHH
beneperra ony6aukosan 8 TypHHe TpakTaT 0 My3biKaJbHEIX HHTEpBaJaX,
B KOTOPOM OH yTBEp}KJaeT, 4TO B OJHHX W TeX )K€ HHTepBaJjax, ¢ OfH-
HAKOBBIM OTHOLIEHHEM BBICOT 3BYKOB 6yAyT PasHbl H OTHOLIEHHS 4aCTOT
Kose6aTeJbHOrO ABHXKEHHsS TeJ, MPOU3BOAAILMX 3TH 3BYKH. Hekoropsle
CBOH pacueThl K J0Ka3aTeNbCTBY CBS3H MEXKAY BHICOTOH 3ByKa H 4acTOTOH
kose6anuit my6aukyer B 1618 rony dppanuys Mcaak Buxman.

Ho orkpbiTie 3TOH cBsA3H OGBIUHO NMPUMHCHIBAIOT ABYM APYTHM yue-
HBIM: (paHuy3cKoMy MoHaxy MapeHy Mepcenny (1588—1648) u seu-
komy Faauneo Faauneio (1564—1642). Mepceun 6ojee ray6oko, yem
beneperra u BukmaHs, Hceseaosan Koae6aHUs CTPYH, H NPOBEAEHHBIE HM
3KCMEPHMEHTA/IbHbIE HCCJAeJ0BAHHSA MO3BOJIMUJIH €My ClenaTh BHIBOJA, 4TO
NpH PaBHO3HAYHBLIX YCJOBHSAX HacToTa KoJeGaHWsA CTPYyH 06paTHO mpo-
NOPUHOHAJNBHA JJMHE CTPYyHbl H MPSAMO NPONOPLUHOHA/IbHA KBAJADATHOMY
KOPHIO M3 IVIOWAAH MOMEPeYyHOro ceyeHWsi cTpyubl. OueBHAHO, B 3TO
BPEMsi POJAMJICS OMBIT MO YCTAHOBJIEHHIO CBA3H BHICOTH KOJe6aHHi ¢ yac-
TOTOH NPH NOMOILIK 3y64aToro Kojeca, KOTopoe mpH CBOeM BpallleHHH 3a-
[eBaJo 3a KyCOK KapTOHa; Npd 3TOM 4acTOTa M BRICOTA 3ByKa yBeJHUHUBA-
JIHCh, ecJH BHIGHPAJOCh KOJeco ¢ 6OMbWHM YHUCAOM 3y6bes (NpH OAH-
HaKOBOI CKOPOCTH BpalleHHUs KOJec). DTOT ONLIT HEPEAKO CTABHTCH H B
HallH AHH.

Xors Faauneft, mo-BHAUMOMY, U He GBLT NMepBOOTKPHLIBATEJNEM CBS3H
BbICOTHI TOHA M YaCTOTH KoneGaHH#|, KakK, BIpoueM, yTBEpXK AAI0T HEKOTO-
pble JHTepaTypHble HCTOUHHKH, OH BCE XK€ BHEC CyLLECTBEHHHIH BK/Iaj B
nposiciesne 3Toft npobaembl. [anuaefi GaecTdule BHPAa3HJ MHOTHE
¢dyHraMeHTa bHbie HAEH My3blKaJbHOR aKyCTHKH, YTO AaeT [OBOA CUH-
TaTh €ro OAHHM H3 OCHOBaTeJeH COBPEMEHHOH aKyCTHKH.

B cBoux 3HamenuThix «Becegax W MaTemaTHUeCKHX R0KAa3aTe/bCTBAX,
KacaoUMUXCs ABYX HOBBIX OTpac/ell HayKH, OTHOCAIUUXCA K MEXaHHKE H
MECTHOMY ABHXKEHHIO» — IJ1aBHOM Tpyae Ianues, sbimeawem B Jlefae-
He B 1638 rogy u coaepxallueéM B CHCTEMATHUYECKOM BHIE H3JOXKEHHe
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CTO CHLINIOI0 UM I8 Mexatttke, Tasannen pacoyvotnet o nibpaidn
1¢dt.

Hauunas c paccMoTpeHHsi ABMXKEHHSI MAaiTHHWD, OBIOP HCPCXOAUT
3aTeM K pPacCMOTPEHHIO PasHOOOPA3HBIX aKycTHYCCKux sinienud, Mast-
HHK He SIBJSAeTCH UCTOYHUKOM 3BYKOBBIX KOJeGaHHH 1M /A KAKOro My3bl-
KaJbHOTO HHCTPYMEHTa, HO Ha ero npuMepe OTKPHITO MHOTO 3aKOHOB
akyctdkH. [anuaeil Hawes, yTo mepHoabl KoMeGaHHH MaATHHKOB paBHOM
AJIHHBI ORAHHAKOBH, faXe eCJH OQHH MaATHUK — CBHHIOBHIH, a Apyroi —
npOoO6KOBBIi W APk, YTO YACTOTA KOJe6aHuit MAsITHHUKA 3aBHCHT OT AJHHbI
noaBeca H 4YTO NEepHOR KoseGaHUst MasiTHHKA He 3aBHCHT OT aMIIMTYQbl
KoJe6anus, Kakoil 66 60abluoll oHa UK Guia. M Beaukde owdbaloTcs.
[Mocneanee yrBepxaenne [anuies — HempaBW/IbHO: MpH  GOJbUIHX
aMnAdTYRax KoJe6aHHH MasTHHKA U GONbIWHHCTBA APYIHX HCTOUHHKOB
BUOpauu nepHoa KoneOGaHUil U3MEeHAETCH, XOTS H He3HauUNTe bHO. Jlaxke
TaKo# 3TaJOH YacToThl, KAK KaMePTOH, KaK 6blJI0 YCTaHOBJEHO MHOTC JIeT
nocsae aaunest, npd GONbIINX aMILIMTYRax B Hauyajae KoJe6aHUA HMeeT
HECKOJIbKO 60JIbIUYI0 YACTOTY IO CPAaBHEHHIP C YACTOTOH B KOHUE KoJe-
6aHuit, Korga aMIIUTY Bl MaJbl (XOTS Ha CJIyX Mbl 9TOTO H He 3amMe4aeM).
Hanee [anunelt omdcbiBaeT ABa HHTEPECHBIX OMBITA, KOTOPble NO3BOJIHAN
€MY YCTaHOBHTb (GH3HUeCKHIT CMBIC] CBSI3H BBHICOTHI 3ByKa KoJe6aiolleiics
CTPYHH! U ee yacTOThl. OH BHICKa3bIBaeT CyJK/JAeHHe, YTO CMBIC] 3TOf CBSA3M
ornpeaeisieTcs UHCJIOM KojeGauuii B eHHULY BpeMeHH. B nepBom ombite
CTeKISIHHBIN 60oKaa GbLT yKpellieH Ha gHe BMECTHTEJLHOrO cocyjga C BO-
po#. Ecau 6okan moTHpasd 1o Kpaio manbieM, TO OH HaudHaA H31aBaThb
3BYK, a 110 [TOBEPXHOCTH BOAHI B 60JbIIOM cOcyae nmpoberand BoJHHL. [ a-
JHJeH HHOrpa 3ameval, 4yto 60Kas MOT H31aBaTh 3BYK Ha OKTaBy BbILIE H,
4TO BaXKHO, pAGbL Ha BOJe B 3TOM cJayuae cTaHoBujacb GoJee vacroil,
a AJdHa BOJIHBI BABOe MeHblUeH.

Bo BropoM ombiTe 3ByK M3gaBaja MeaHas IJacTHHKa, koropyilo [a-
JJel YHCTUA OT PXKaBUHHBI XKese3HbM pe3noM. CkobJenne conpoBoxKaa-
JOCh 3BOHKHM 3BYKOM, H Ha MJIACTHHKe MOXHO OHIIO 3aMeTHTb Pf
napaJjJjeabHblX TOHKHX 4YepTOueK OT pe3ua, paCHOJIO)KeHHbIX Ha OAHOM
paccTOSHHM APYT OoT Apyra. M TOuHO Tak Xe, KaK 4 B ONbITe CO 3ByUallUM
6oKaJ/ioM, MPH MOBLILIEHHH BLICOTH 3BYKa, YTO AOCTHTAJOCh yBeJHUYEHHEM
CKOpOCTH CKOGJIEHHS pe3LoM, PacCTOsIHHe MeX Ay TapajeJbHbIMH PHCKa-
MH Ha IIaCTHHKe YMeHbLUaJoCh.

Jlanee Taauiefi OnHchbiBaer CAeJaHHOE WM B OMbITaX HaGaiofeHHe,
YTO 3BYK IIACTHHKH MOT 3aCTaBHTb 3By4aTb CTPYHBI €ro ClIuHeTa. JTOT
3¢ ¢eKT BbI3bIBaeTCHA SBJEHHEM, KOTOPOe Mbl CeHuac HashiBaeM pe3o-
HaHcoM. CTaHOBHTCA OUeBHAHBIM, 4TO [ anusell siCHO MOHHMAN PoJb pac-
npocTpaHAOLIHXCA B BO34yXe KoJebaHHH ORHOr0 HCTOYHHKA, BHI3bIBAIO-
HIHX cOKoMe6aHus APyroro HCTOYHHKA (B JaHHOM KOHKPETHOM cilydyae —
pPaBHOTOHHOM cTpyHH cnuHera). Ha6mopateabhuift [anujedt sametua
Tak»Ke, UTO €CJH CTPYHBI, Pe3OHUPYIOllde Ha 3BYK MEAHbIX MJIAaCTHHOK,
BO36YXK1aeMbIX XKeJE3HHIM Pe3lOM, COCTaBIAIOT MeX 1y CO60H KBUHTY, TO
cpeaHHe DaCCTOSTHUS MeXAy PUCKaMH Ha MJacTHHKax OTHOCATCA Kak
2 K 3. Takumu onEITAaMH OH MOT YCTAHOBUTb OTHOLIGHHS YACTOT B My3hl-
KaJbHbHIX HHTepBasax. [aiuiedl nblTancs BbIACHHUTb, MIOYEMY MYy3biKajb-
Hble HHTEPBaJbl C MPOCTHIMH OTHOweHUsiMU: 1:1, 1:2, 2:3 U HekoTOpble
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ApYyrde — KaXyTCA Ha CJyX MPUATHBIMH (KOHCOHAHCAMH, CKaXeM Mbl
renepb), a My3blKaJbHble HHTEPBAJbl C OTHOUIEHHAMH GOJBLUIMX UEJABbIX
yuces, Hanpumep 15:16,— HenmPHUATHEIMH (TO €CTb AUCCOHaHCaAMH).

Takam o6pasom, Tanuneit 8 «bBecepax», HasbHiBaeMBIX HM CaMHM
CBOHM LIeleBPOM, paccMaTpuUBaeT Bce OCHOBHble ¢yHAaMeHTaJlbHbIE
BONMPOCHI, CTOABIIHE B IeHTPe BHHMAaHHA B 06,aCTH My3bIKaIbHOH aKyCTH-
ki 8 XVII Beke: mosyuenue 3Byka ¢ noMoILbIO KoJe6aHUH, CBSI3b BbICOTHI
TOHA H YacTOTH KoJe6aHHH, pacIpPoCTPaHeHHe 3ByKa B BO3AYXe, siBJeHHe
pe3cHaHca, My3blKajbHble HHTePBaJbl, KOJe6aHUA CTPYHBI (3KCMEepHMeH-
TajbHO® H3y4YeHHWEe) U 3aBHCHMOCTb YACTOTHI CTPYHbI OT €€ TeOMeTpH-
YeCKHX U (DH3HYeCKHUX MMapameTpoB.

Hauunan ¢ XVII Beka passuBaercsi W TeopeTHUecCKast, MaTemaTi-
yecKas 6a3a My3bIKaJbHOR akycTHKH. [lna onmHcaHus KosieGaHUil BCeBO3-
MOJKHBIX BCTPeUaIolHXCA B My3biKaJbHbBIX HHCTPYMEHTAX HCTOYHHKOB He-
06X0aUM GbL1 MaTeMaTHYecKHH anmapar. A AJs MOCJAeIHEr0 HyXeH GbLl
OCHOBOIMOJATAIOLHH 3aKOH, KOTOPbIH PacKpbiBaJ 6bl 3aBUCHMOCTb MEX 1Y
Aeopmandedl TBepAROro Tejaa H CHJAOH, co3paiollell 3Ty aedopmanuio
A1y npobaemy pewda 8 1660 rogy ¥ mpeacTaBHJ HaydyHOMY MHDY B
1675 roay B BHAe aHarpammbl ceiiinosssttuv Po6ept I'yk. 3HameHHTHIH
3akoH 'yka, KOTOPHIH 10-J1aThIHH U3 OYKB aHarpamMmbl BEIPaXaeTcs Tak:
«ut tensio sic vis» (KakoBO HanpsikeHdHe, TakoBa M jAedopmauus),
SIBJSIETCS OCHOBAHHEeM AJsi YYEHHs1 O 3ByKe H AJs TEOPHH YIPYrocTH,
KOTOpasi, COGCTBEHHO, JIeKHT B OCHOBE TeODHH KoJe6aTelbHOTO ABH-
xenus Tea. OgHoro aToro 3akoHa O6bLI0 6bl JOCTAaTO4HO, uTOGH I'yk
Bowes B ucropuio. Ero moxuo no mpasy cuHTaTth H3oGperaTesem uaed
aKyCTHYeCKOH RHArHOCTHKH pas3JHYHbIX MEXaHH3MOB, B TOM YHCJE H MY-
3bIKaNbHBIX HHCTPYMEHTOB, IO TeM 3BYyKaM, KOTOpbe OHH H3Jal0T, AHar-
HOCTHKH COCTOSIHHS 4eJOBeYeCKOro OpraHdama Mo urymMaMm BHYTPEHHHX
OpraHos.

[TonmbITKH O6DBACHEHHUS pPacmpOCTPaHEHHs 3BYKOBBIX BOJIH B BO31Y-
Xe MO aHaJOrdd C pacnpocTpaHeHHeM psi6H HJH BOJH Ha BOAe OBbLIH
caenanbl elle B I Beke po H. 3. [lonkiTka Xe co3nath mMaTeMaTHHeCKYyio
TEOPHIO BOJHOBOI'O ABHXKeHWs1 Oblia Brepsble caenaHa Mcaakom Heioto-
HoM (1642—1727) B ero Tpyae «Maremaruueckde Hauyaja HaTypaibHON
¢puaocopuu» (1687), nokasasireM, HaCKOJIbKO MOLIHEIM CPeACTBOM HC-
C/e0BaHUA (U3HUECKHX IPOLEcCOB MOXKeT 6bITb MATeMATHKA.

Teopusi BOMHOBOrO JABHXKeHHsi pa3paboTaHa B BOCbMOM pasjeJe
BTOpoii kHUrH «Hauan». HbioTOH yTBepiKaaer, uTo pacnpocTpaHeHue
3ByKa ecTh Heé 4TO HHOe, KaK TOJNYKH BO3/1yXa, BO3HHKAIOUHe B pe3y.b-
TaTte BO3aeHCTBHA BUGPUPYIOLIErO Tesla HA HEMMOCPEACTBEHHO TPUMBIKAIO-
IIHe K HeMy YYacTKd OKpyxKaiollleHd cpednl (BO3ayxa). DTH TONYKH HJIH
HMIyJbCH [IePeaioTCA COCEXHHUM yuacTKaM cpeabl U T. A. MIHTepecHBIMU
ABJAIOTCA NPeAnooxeHds HbioTOHa 0 XxapakTepe ABUXKEHHS OTAEJbHBIX
qyacTdl cpeAbl ([IPeANo/0XKeHHs, KOTOPLIE OH He MOT TPOBEPUTh SKCIIePH-
MEHTaNbHO): MPH POXOXKAEHHH HMIYy/JbCa YACTHYKH cpelbl HAYHHAIOT
ABHUTATbCs B IPOCTOM 'apMOHHUYECKOM ABHXKEHHUH, HHAUe rOBOPs, MO 3aKO-
HaMm KoJeGaHUs MasiTHHKA; eCJd Takoe [BHXKeHHe CIpaBelJuBo LJIA
O HOH YacTHUbI CPeAbl, TO OHO AOJXKHO GHITh CIPaBeANUBO H AAs1 J1060H
Apyrofi. HbioTOH TeOpeTHUYECKH DPACCUHTHIBAET CKOPOCTb ABUXKEHHS 3BY-
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KOBOI 110J11bl H TPUXORUT K BBIBOAY, UTO CKOPOCTb 3BYKA paBHa KBajpar-
HOMY KOPHIO H3 OTHOLIEHHS BeJUYHHbI aTMOC(EpPHOro RaB/ieuds K MJIOT-
IOCTH BO3AYXd: JTO IepBOe TEOpeTHYECKOe OfpeaeJeHHe CKOpPOCTH 3BYKa
OLLJIO HEe COBCEM TOYHBIM, U B AajbHe#1em mMoTpe6oBasach ero KOppeKTu-
poska. HbloTon pan Takxke mepsbiii pacyeT AJHHBI BOJIHBI 3BYKa W pac-
CUHTAJ AJIHHY BOJIHEI 3BYyKa, H31aBaeMOro oTKpbITOR TPyGoO#: anHHA 3BY-
KOBOH BOJIHBI paBHA Y1BOEHHON AJIHHE OTKPHITOH TPYOHI.

H xors HbioToH yxkKe B cBOMX TeopeTHYeCKHX pacyeTax paccMaTpH-
BaJ BO3JyX KaK MPOBOAHHK 3BYKOBBIX BOJIH, JHUIb He3aR0Jro A0 3TOro
6b110 M0Jy4eHO IKCIIepUMeHTa/bHOE 10Ka3aTeJbCTBO TOMY, 4TO 6e3 BO3-
AyXa HeBO3MOXHO paclpocTpaHeHHe 3BYKOBBIX KojleGaHHH.

Hau6onee Tinatenburie OMBITH B 3TOM HallpasJjeHHH ObIJIH OCYILECTB-
JieHbl TIPOHHLLATEJbHEIM YyueHBIM cBOero BpeMeHH PoGeptom DBoiiem
(1627—1691), accucrenTom y koTtoporo B cBoe Bpemsa paboran I'yk.
C moMmolLbI0 THEBMAaTHUECKOM MallHHbI, KOTOPasA OTKauMBaja BO3AYX U3
CTeKJISTHHOTO COCY/[a C HaXOAMBIWIHMCH B HeM 3BOHKOM, Bofab yctanosua
3aKOH YMEHblUEeHHS WHTEHCHBHOCTH 3ByKa MpH paspeXeHHH BO3AyXa
(1660). Ero skcnepuMeHTbl NpoAeMOHCTPHPOBAJIH OYEeHb BAXKHYIO CBA3b
MeX /[y HCTOYHHKOM 3BYKa M CpeaOH.

Haxkoueu, eule oauoit npobiemost sauumanuchk 8 XVII Beke — skcie-
pUMeHTaJ/IbHBIM OflpesesieHHeM CKOpOCTH 3ByKa. OCHOBHBIM METOAOM, KO-
TOPHIM I10/1b30BaJIMCh HCCJeq0BaTeNd, GbLT METOR, MpeAJOXKeHHBIH eLue
lajnuieem, 3akmoyaIUUica B H3MepeHHH HHTepBajga BpPEMEeHH MEXAy
MOMEHTOM CBETOBOTO BOCHPHATHA B3pbiBA H MOMEHTOM IIpHX0Ja 3ByKa
B3pHIBa K HaGuoparenio. MepceHH ofpepessil 3TO BpeMfA [0 UYHCIY
yAapoB Iy/1bCa, H CKOPOCTb 3BYKA, UM OnpejeseHHAsA, 6bl1a 3aBblllleHa —
450 m/cek.

IMeep Taccenau (1592—1655), paGorasa B Ilapuxke, onperenua s
1635 roay ckopocTtb 3Byka B BO3Ayxe /S PYyKeHHOro BHICTpeaa H A
BBICTPeJA MYIUKH, KOTODHIE OTJIHYAJHUCh MEXAY COGOM BLICOTOH: pe3kui,
BLICOKHH 3BYK y PY2Kbfl U IVIyXOH, HU3KUA — y My KH. Tak 6bla yCTaHOB-
JIeH BaXKHBIH (pakT HE3aBUCHMOCTH CKOPOCTH 3BYyKa OT €ro BHICOTbI H OIIPO-
BeprHyTa TOYKA 3PeHHs ApHCTOTeNs, YTBePKAABLIEro, YTO BBICOKHE
TOHa pacnpocTpaHsloTcsi GbicTpee HHU3KHX. UYTOOH He BO3BpAlLATbCH
Gosblie K 31O npoGaeme, ykaxem, uto B 1738 roay Ilapuikckoit aka-
ReMHell Hayk GblIM BHIOJHEHH HaWGoJee TOUHBIE H3IMEPEHHS CKOPOCTH
3Byka — 332 m/cek npu 0°C. Ouu OT/IHUAIOTCA OT U3MePeHUH, HoaydeH-
HBIX y2Ke B Hale BpeMs, MeHblue uem Ha 1% (331, 45 & 0,05 M/cek).
Hctopus 3HaeT He Tak MUOro mpumepos, Koraa Gbl H3MepeHHs (U3H-
YeCKHX BeJHYHH BbLAepIKa/Id UCMBITAHHE BPEMEHeM B TeueHHEe ABYX CTO-
JIeTHi.

B 1740 roay urtanbsiven BuaHuoHd mokasaj, 4TO CKOpOCTb 3ByKa
BO3pacTaeT C [OBBHIIEHHEM TeMIlepaTyphl (¢ akT, HMEIOIHHA OTHOLIEHHE K
TOMY, 4TO HEKOTOpble MYy3bIKaJbHEIE HHCTPYMEHTH H3IMEHAIOT CBOH cTpolt
C H3MEeHeHHeM TeMIIepaTyphl OKpyXKaiolleH cpenbl).

B ucTopHu My3bIKaNbHON aKyCTHKH, MOXKaJyH, HanboJee BbAAIOLLEECSH
nooXKeHHe 3aHUMAlOT cTpyHul. U B camoM jese, cTpyHBl KakK MCTOUHHK
KoJle6aHHH HCIOJAb3YIOTCA B 6OJBLLIOH rpymre My3blKaJbHBIX HHCTPYMeH-
ToB. Ha npumepe Kole6aHuil cTpyH GblIM OTKPHITHl MHOTHE 3aKOHBI aKyc-
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Iish, TAK Kak KoJe6aHHs CTPYH OTHOCHTENLHO Jerko HabaoaTb U HC-
v 4eqoBarb. CpaBHHTENbHO NPOCTasi KAPTHHA QH3UUECKOTO NpoLtecca B KO-
icOaoutefics crpyHe obJjerdaer paccMOTpeHHe HesiCHBIX BOTMPOCOB, CBA-
LINIBIX C TPHPOAOH MY3BIKAJbHHIX TOHOB.

Boiwe yke 6b10 cKa3aHo 06 OCHOBHBIX 3aKOHaX KoJeGaHUH CTpYyH,
IOJIyUEHHBIX 3KCepUMeHTa bHbIM nyteM MepceHHoM B 1636 roay. drtu
LIKOHBL TIPeKpPacHO HJIIOCTPHPYIOTCH CTPYHHBIMH MY3bIKaJbHBIMH HH-
¢ IpyMeHTaMH. Pa3jHuHble TOHa, HanpUMep Ha FATape WK CKPHIIKe, NoJy-
LIIOTCA MYTeM YKOPauWBaHWA KoJeBioledcss 4acTH CTPYHB, a mpH Ha-
C1pO¥iKe CTPYH 3THX HHCTPYMEHTOB HX TOUHYIO BBLICOTY MOJNY4AIOT H3Me-
CHYeM HATsXKeHHsA nPpH ORHOH W TOH XKe AJIHHE CTPYH.

B to Bpems, xorpa HbeloToH BHImycTHJ BTOpOE H3AaHHe cBoux «Ha-
1aa», B8 1700—1707 ropax Ilapukckas akageMus Hayk ony6JukoBaJa
ipyasl JKosegpa Capepa (1653—1716), B KOTOpHIX paccMaTpHUBAIOTCA
[M13JHYHbIe HCTOYHHKH 3BYKa MY3BIKAJbHBIX HHCTpyMeHTOB. Tak, 3HauH-
I¢/IbHOE BHHMaHHe yaejeHo CaBepoM pacCMOTpeHHIO 3aKOHOB Kose6aHUust
¢ 1pyH. OcHOBHble pe3yJbTaThl HcciepoBaHuit CaBepa 3ak/iOyaloTcs B
ClefyoLem:

. CtpyHa, HarsiHyTas MeXAy ABYMsS OMNoOpaMH, MOXeT KoJebaTbCs
1o yactam. [1pH 3TOM oTae/bHBEIE TOUKH CTPYHBI OTKJIOHAIOTCH OT CBOEro
IOJIOXKEHHsI DaBHOBECHsI OYeHb CHJbHO, H 3TH Toukd Casep HasBaa
Iy4HOCTAMM; ApYrde coBceM He ABHXYyTca — Hx CaBep HasBaJj y3JaMH.
)ry Ha3BaHHs TaK A0 CHX MOp H CYLIeCTBYIOT B Hayke.

2. Kone6aHus oOTAeNbHBIX 4HacTedl CTPYHB COOTBETCTBYIOT GoJee
NLICOKHM 4acToTaM nmo CpaBHEHHIO C 4acTOTOH, npH KOTOPOH CTPyHa KO-
ne6aeTCA LeJHMKOM, 06e3 HemoABHXKHBIX TOYeK — Y3JI0B.

3. BoJiee BBICOKHE YaCTOTH CTPYHBl HaXOAATCA B KpaTHOM OTHOLIe-
MU K 4acrtorte mpocroro koaebanus. [Ipuopurer B TepMHUHOJOTUH 31eCh
rakxke npuHapiexur CaBepy — yacToThl, COOTBETCTBYIOLLHE KoJe6a-
NUSIM OTAEJBLHBIX YacTeH CTpYHbI, GBLIM Ha3BaHbI UM BHICIIHMH FapMOHH-
ICCKHMH TOHaMH, a CaMblii HH3KHH 3BYK, COOTBETCTBYIOLLMH MpOCTOMY
noJle6aHHIO 1 el CTpYHBI, 6bl/1 Ha3BaH OCHOBHBIM TOHOM. Besi sTa tepMu-
noJsiorus, BBegeHHad B 1700 roay, Tak 4 coxpaHusiach 6e3 U3MEHeHHs 10
ALTHX AHeH.

4. Kosne6mowiasicsi CTpyHa MOKET NPOM3BOAHTb 3BYKH, COOTBETCT-
wylOlHe HECKOJbKHM TapMOHHYECKHM TOHaM, B3ATHIM ORHOBpPEMEHHO.
(focneaHuit BaXkHbIl pakr yKe OJH3KO MOAXOAHT K pasrajke cBoficT
MY3bIKaJbHOrO 3BYKa.

CaBep He OrpaHHYHBAJCA OJHHMH SKCNEPHUMEHTaJbHBIMH HCCJERO-
BAHHAMH M MOMBITAJICA TeOpeTHYeCKH, MpaBRa Ha OCHOBE KAKHX-TO COM-
HUTEJbHHIX MpeANONOXKeHHN, pacCyHTaTb 4acTOTy KOJeOGaHHsI CTPYHBI.
Oanako TouHOe JHHAMHYECKoe pelleHHe 3a4auu o Kogaebowiedcs cTpyHe
JIepBBIM MOJY4YHJ aHriaHfickuil matematdk Bpyk Tefisop (1685—1731),
6osiblIe H3BECTHBI KaK aBTOp TeopeMbl O GECKOHEUHBIX psaax. Teitaop
paccyHTas] 4acTtoTy TOHa CTPyHH (OCHOBHOIO TOHA) B 3aBHCHMOCTH OT
ee JJIMHBL, Beca, HaTAXKEHHs U YCKOPEHHS] CHJB TAXKECTH. DTHMH pacue-
tamH Tef1op moJokKHA Hauano MaTemaTHueckol dH3HKe, ABAAIOLIEACS
TEOpeTHUECKOH OCHOBOii My3blKaJbHOH akycTtHkd. Yactota OCHOBHOrO
Koje6aHus CTPyHH 1o pacderam TeHsopa XOpowO cOrJjacosbiBaJjach ¢



Sattpo i kM1 hOPMYIAMHA, BIBEAEHHBIMA AJ51 CTPYHSI eltte Mepcennoll
w I vinueesm  [ehgaop pacemoTpes ToJbKO OAMH YacTHLIHA cayyal kose6a-
HHM CIPYHBL, TO €CTb KoJie6aHHe OCHOBHOFO TOHA,— MaTeMaTHYyecKu#
#apat roro BpeMeHn Obl1 eme oueHb caab. Ho on nposoxui
(ICpBBIA NYTh, B 3aJaya, peilleHHast WM, Cpa3y Ke MPHBJIeKJa BHHMAaHHE
camblx Bbijaromuxcss matemarukoB XVIII Bexa.

Tpynsamn dpanuysa XKana J’Anambepa (1717—1783), wBefinapues
Hannuna Bepuymin (1700—1782) u Jleonapna ditnepa (1707—1783)
npoKusilero GoJbIIYI0 YacTb CBOeH XW3HH B PoccHH, B HTANbSHI
Jlarpanxa (1736—1813) 6bina Teopernyeckn peiueHa npo6Grema Ko+
Jebaolecs CTPYHbI M TOJY4eHO AnddepennanbHoe ypaBHeHHe e
[IBHKEeHHs1 B TOH (popme, kOTOpasi HCMOJAb3yeTCs] B MaTeMaTHKe Haumﬁ
nuei.

Ecan npuzep:xuBatbest cTporoil XpoHOJOTHH COGBITHH, TO NepBbIM
MaTeMaTHKOM, PEIIHBILHM (PH3HYECKYIO CTOPOHY Mpo6JeMbl JABHKeHUA
CTPyHHl C TeopeTHyeckol TOUkH 3peHnusi, 6bi1 Diiep. Hauano pabor
ditnepa no TeopuH kogebaHust cTPyHbl oTHOCHTCA K 1739 roay, koria B
cBoeM Tpyde «ONbIT HOBOH TEOPHH MY3LIKH» OH YCTAHOBHJ, YTO CKOPOCTh
pacnpocTpaHeHHsi BOJHBI NO CTPyHe He 3aBHCHT OT JJHMHbLI BOJHbBI BO3-
6y:knaeMoro 3Byka. ditsep Booblie BHec HanboJgee CylleCTBEHHbIH BKAAML
B TEOPHIO CTOAYNX KoJieGaHH#H CTPYH.

I’Anambepa o6bluHO HA3bIBAIOT MepBbIM, KTO moayuna (1747) nud-
thepeHuHaNbHOE YPaBHEeHHe Kogebamolielict cTPyHbl B ToH popMe, B KOTO-
po# ero o6bIYHO 3anHCLIBAIOT Teneps. [’ Anambep Hailes obliee peilleHHe
3TOr0 3HaMEHHTOTO BOJIHOBOrO ypaBHeHHS B BH/E BOJIH, Oerymux B pas-
HbIX HanpapJeHusix no crpyHe. [l. Bepuyasnn B «Yueunix 3anuckax» bep-
JIHHCKOH akajeMHH Hayk onyGJHKOBaJl TeopeTnyeckoe oObsCHEHHe rap-
MOHHK cTpyHbl. OH moKa3saJs, 4yTo BO3MOIKHO OJHOBPEMEHHOe KoJeGaHHe
MHOTHX HE3aBHCHMbIX uacreil CTPYHbl, JAOLIHX MHOMECTBO [POCThIX
rapMoHHYeckunx kosne6annii. llepemeuienne xe oTACNbHBIX TOUYCK CTPYHH
ecTb anreb6panyeckasi cyMMa nepeMelieHnii, COOTBeTCTBYIOIUX MPOCTHIM
rapMOHHYECKHM COCTaBJALILNM. 3iech Bepaynan BolaBHraer n 060CHO-
BbiBaeT MPHHUMKI OJHOBPEMEHHOTO COCYLILECTBOBAHHS MaJbIX KoJjebaHui,
He BJIHAOINHX APYr HA [pyra,— Tak Ha3niBaeMbli NPHHLHKN «Cymep-
nosuuun». Hago ckasarb, YTO 3TOT MUIOLOTBOPHLIH MNPHHIUHUN He cpasy
Hallles1 NPH3HAHHUE [JaXKe y BhAAIOILUXCS MaTteMaThkoB. CBolil nyThb penre-
HHA 3ajayn o KoJeGaHun CTpyHml npeanoxua B 1789 roay Jlarpanx
B COJIHJHOH cTaThbe, agpecoBanHoll Typutcko# akasemHn. Jlarpanx npes-
CTaBHJ CTPYHY COCTOsILllefl M3 KOHEYyHOro yucja 4yacTHu ¢ OAMHAKOBOH
Maccol, HaxoJfIMHXCA Ha OAMHAKOBBIX APYr OT APYra PacCTOSAHHAX H
cBA3aHHBIX oflled HUTBIO. JlarpaHK HaXOLUT CHayaJja kKoJeGaHHus 3THX
HEeCKOJNIbKHX YYacCTKOB CTPYHbl W 3aTeM foJjyyaeT peilleHHe [IpH MPOH3-
BOJIbHO 6OJIbIIOM YHCJ€ YYacTKOB.

MHoOXecTBO NPOTHBOPEUNBLIX TEOPHH KoJieGaHHH CTPYH BBIABHIAJOCH
mareMatikaMi XVIII Beka, MHOXKecTBO MHeNHH CTaJKHBaJoCh MpH 06-
CYyK[JeHHH 3THX BOIMPOCOB, H, K COXaJeHHIO, CIIOPbl TAKNX BbiAAIOINXCHA
MareMaTHkoB, kak Bepuyaau, [’Anambep, ditnep u JlarpaHxk, oTHOCH-
TeJbHO MPUPOAbI perieHud AuddepeHunalbHbIX ypaBHeHHH A CTPYH
BBIJINBAJIHCh Ha CTPAHHLAX HAYYHBIX XKYPHAJIOB HHOTA B Pe3KHe BbITaAbI
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o e pyra, B rpy6yio kiesety. Kaxapiit n3 Hux 3aHiLaj CBOIO TOYKY
eI i He Beerga 6ecnpuCTPAacTHO PACCMATPUBAJ TeOPUHIO NPOTHBHUKA.
I woak 6ol TO HU GBIIO, B pe3yJibTaTe OXKeCTOYEHHBIX CMOpPOB Ghij 3a-
Aol (pyHIAMEHT TeX MeTOOB MateMaTnyeckol GPH3HKH, C TOMOILbIO KO-
10pliy ¢eHYac BO BCeM MHpe OYyeHb HHTEHCHBHO H3Y4aIOT 0 PACCUHTHIBAIOT
MYy tLiKilIbHBIE HHCTpYMeHTHL. McenieioBannst Koe6anuiil CTPYH 3aHUMAJH
PO MecTo B TeopeTHyeckHx paborax yuennx XVIII Beka, Ho npo6-
neMln KOJIeOaHHH APYTHX HCTOYHHMKOB MY3bIKaJbHBIX 3BYKOB TaKKe He
uclnsauch 6e3 BHHMaHHs. Bhille yxKe ropopuJjoch, uto HbioToH pac-
(O LIBAJ AJIRHB BOJIH, H3JyyaeMblX Tpy6aMu. DTH pacyeThl OCHOBBIBA-
11lch, MEXLY NPOUYNM, HA SKCNepuMeHTaNbHbIX paborax Casepa. B cBoux
memyispax (1700—1707) Casep paccMaTpuBaert siJjenne GHeHui, BO3HHU-
KOIIAX DY O HOBPEMEHHOM 3BYYaHHH ABYX OPraHHBIX TPYO, JiHilb He-
HUNNTENBHO OTJIHYaoUMXes 0o yactote. CaMo siBjieHWe OHeHHil GbLIO
ANBIO XOPOIIO H3BECTHO KOHCTPYKTOpPaM opraHos, Ho 3aciyra Casepa B
1UM, UTO OH yKa3aJ Ha Ba)XHOCTb Ha6JIoJaeMoro siBJEHHT MW HA ero
W l0Be B UCTOJKOBAHHM paspaboran MeTon olpefeseHust yncaa Kosieba-
niii Buenust opranupix Tpy6, Kak o6bsicHsn CaBep, BO3HUKAIOT OT TOTO,
1o KoJtle6aHusA ABYX 6JIM3KHX N0 BBICOTE TPYO NepHOLHUYECKH COBMALAiOT
it pacxoasarcs. Hanpusep, ecsin uactora ofHoro 3syka tpy6n 32 kose6a-
iyl B CEK., a yacToTa 3Byka BTopoH TpyObl — 40 kosebaHuil B cek., TO
wonell msToro KoseGanusi nepsoit Tpy6ul (32 X 5= 160) cosnmanaer c
KnNLOM ueTBepToro KosebaHust BTopoil Tpy6ul (40 X 4 = 160). B stom
« nyt1ae MPOUCXOAUT YCHIEHHEe CYMMAapHOro KojieGaHus, To eCTb BOSHHKAET
anrnne. Capep yCcTaHOBWJ, YTO yacToTa GHeHMH paBHa pasHuile yacroT
uplaHHBIX TPYO, B C MOMOWIbIO 3TOro HAGMIOAEHHS BBIBEJ CBOH MeTO[
[acueTa 4acToThl HEH3BECTHOTO KosieGaHusl, KOrja H3BECTHA 4YacToTa
011070 3BYKa H 4yneJs10 GueHnit B CeKyHALY NpH OAHOBPEMEHHOM 3BYYAHHH
18y X TOHOB.

Otkpois MeTos, Capep HalIeJ eMy H NPaKTHYECKOe NpHMEHeHHe: C ero
NHMOLUBIO OH OBITAJICS ONpeeNsiTh 'PaHUIbl BOCHPHATHS YacTOThl KoJie-
Oannil uesoBeyeckuM yxoM. [lo ero usmepenusiMm yactora camblX HH3KHX
{ItYKOB, CJBIIIHMBIX ye/JJOBEKOM, paBHa 25 Kose6aHHsAM B ceK., a camblX
nnicokux — 12 800. Itu npepesnl eule foJiroe Bpema 6yAyT YTOUHATHCS.

3BykoBble KoJjeGanus B TpyGax HHTepecoBasu H Jijiepa. MoJono#
mpefiapen ewe B 1727 roay, Korga emy Obuio Bcero 20 Jer, B cBoeil
-Jlnccepramun o ¢usnke 3pyka», HanucaHHoH B Baseje, paccmarpupan
i ADMOHHYECKHE TOHbI B Tpy6ax. Pusnyeckasi CyIHOCTb NMPOLECCOB B TPY-
6ax yxke toria Obl1a npaBuiibHO o0bsicHeHa DHepoM, 1 3TO OObsICHEeHHe
lle OTJHYaeTcs OT TOro, KOTOpPHIM MoJib3ylorcsi cefiuac. Bkaan Jiisepa
18 Pa3BHTHE MY3BIKAJbHOM aKYCTHKH [0/ITO€ BPeMst HE 10O EHHBAJICH, H ero
OTPOMHOE BJIHSIHKHE HA PA3BHTHE AKyCTHKH BoOoG1lle NPH3HAHO JHIIb CPaB-
nuTeNIbHO HeAaBHO. M3 [AyXoBBIX My3bIKa/JbHbIX HHCTpyMeHTOB JHjepa
ocoGeHHO HHTepecoBasa dielita. Pa6orsl Jitsiepa 1759 u 1766 rogos noc-
ssileHbl npo6ieMam 3BYKOBbIX KosieGauuil B Tpy6ax. [lo sTomy Bonpocy
mexcay JisiepoM u JlarpaH:keM Benach OXXHBJEHHAdA Nepenucka. Jlarpas-
Ky B 1759 ropy yzasnoch TeOpeTHYeCKHM MyTeM PacCYMTATb NMPHOIH3H-
TeJibHOe 3HayeHHe YacTOT raPMOHHYECKHX TOHOB OTKPBITHIX H 3aKPBITHIX
opratHbelx TpyO.
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Hakonen, B XVIII Beke 6biia 3a/0KeHa 0CHOBa TEOPHH PaclpocTpa-
HeHHsi 3BYKOBBIX BOJIH B Bo3ayxe. M onsitb ke Tpyaamu Diinepa, [’'Anam-
6epa n Jlarpanxa. Ceiiuac yKe HEBO3MOXHO YCTAaHOBHTb C TOUHOCTHIO
pOJib KaXXAOTO M3 HHX B [eJie co3fauus 3T0H teopun. I’Anambep, Ha-
npumep, B 1747 roay BeiBeJ BOJHOBOE ypaBHEHHE AJIsi CTPYHBl H yKa3sal,
YTO OHO MOXKeT OHTb NPUMEHEHO H K 3BYKOBbIM BOJIHaM. OHAKO HHKAKHX
nogpoGHocTeH OH NpH 3TOM He cooGuin/. Diljep GAH3KO MOAOLIEN K BOJ-
HOBOMY ypapHeHH0 B pabore «O pacnpocTpaHeHHu 3sykas (1759) u mor
Obl NOJIYUHTb TOUHOE pellleHHe, Kakoe Gbl1o nmosydyeno B XIX Beke, ecau
Obl MaTeMaTHuecCKasi OINGKA He yBesa ero B CTOpoHy. PH3HKa Ke 3ByKO-
BOTO siBJIEHHs Oblla JaHA WM TOYHO.

OTuoM 3KCHEPUMEHTAJbHOH aKyCTHKH MO MpaBy CUHTAIOT DpHECTa
Xaaguu (1756—1827). HauGoabiylo M3BeCTHOCTb NpuHecan XJagHH
OMNBITHI 10 HCCJIEAOBAHUIO KOJeGaHHH MIACTHH ¢ MOMOUIBIO OTKPBITOTO HM
MeTOJa AKYCTHYECKHX, HJIH 3BYKOBbIX «(HTYP», KOTOpblE NPOH3BEJH Or-
pPOMHOe BreuaT/ieHne Ha coBpeMeHHHKOB. Ceifiuac UX Ha3bIBAIOT «pHTrypa-
vy Xaaanus. CBoli MeTO, 3aK/IIOYAIOIHHHCA B TOM, YTO NEeCOK, MOKPLIBAIO-
KA TOHKHM cJIOeM KOJIeBGJIIoLYIOCs MIAaCTHHKY, YKa3bliBAaeT pacroJoxKe-
HHE y3J/0BbIX JHHAH, XJIaAHH H3JI0XKHJI B 3HaMeHuToM Tpakrare «OT-
KPBITHS B TEOPHH 3ByKa», uaganHom B Jlefinuure (1787). ItH skcnepu-
MEeHTa/bHble HCCIeJOBAHUA SIBJFIOTCH A0 CHX HOp 06pa3iioM H3SLLHOTO
3KCHePHMEeHTa; OHH HOCTABHJIH HOBYIO 3agauy MaTeMaTH4yecKoH ¢u-
3HKe — 3ajauy o KoJeGaHHH MeMOpaHbl.

B My3bikajsbHON akycTHKe «(UTYypbl XJagHH» — HCTOPHUECKAasl BeXa.
XaaHu HaTVISIAHO MOKa3aJl, YTo Y3/10Bble JJMHHH HAGJI04aI0TCs He TOJBKO
Ha CTpYHe, HO H CYLUeCTBYIOT Ha IJlacTHHKaX H MemOpanax. Ho stum He
HcuepnbiBaeTcst Bkiag XJaauu B akycTHKY. OH nepBbIM HCCJIe10BAJ KoJle-
6aHKsT BUWIOYHOTO KaMepTOHa, YCTAHOBHJ 3aKOHbl KOJleOaHHH cTepiKHeH
NpH pa3iuuHbIX crnocobax Bo30yKAEHHS — MNOCPEACTBOM yaapa, TPeHHSH
H T. [., HCC/IEAOBAJ NpPOJOJbHBIE BOJHb B TBEpAbIX TeJaX, 3aHHMaJcs
npoGseMoi H3MepeHHsI CKOPOCTH 3BYKa B TBEPJAOM TeJe, OTKPbLJ KPYTH/Ib-
Hble KoJsieGanust crepxnei. Hakonen, Xnaauu senen 3a CapepoM BLINOJ-
HWJ HOBble 3KCIEPHUMEHTaJibHble M3MEPEeHWUT BepXHEH TPaHHIbl CJIbILIH-
MocTH 3ByKa. [To Xsiaguu sta rpanuua coorsercrayet 22 000 kosne6anu#t B
CeKyHIyY, uTo MOYTH B ABa pa3a Bhiiue rpanulbl, ganHo# CaBepoM. Hano
CKa3aTb, YTO 3TH H3MepeHHs (eCTeCcTBEHHO, ¢ npuMeHeHneM GoJsiee copep-
IIEHHbIX METOAWK) MPOH3BOASITCH A0 CHX IOp W AHAaNa3oH CJbILIHMOCTH
N0 YacToTe B Pa3/IHYHOH JHTepaType MO aKyCTHKE yKa3blBaeTcs pas-
JINYHBIH.

3HamenunToe pyKOBOACTBO XJsaAHH «AKyCTHKa», B KOTOPOM OH OIH-
CbIBaeT BCE OCHOBHbIC CIEe/NaHHbIE HM OTKPbITHS B 5KCNEPHMEHTaJbHOH
aKyCTHKe, MOSIBUIOCb YXKe B Apyrom croJerud — B 1802 rony.

XVIII Bek B MCTOPHH aKYCTHKH, H B YAaCTHOCTH MY3bIKaJbHOH aKyc-
THKH, 3aHHMaeT novyeTHoe MecTto. DblI0 HaAyaTo HCC/IeAOBAHHE MHOTHX
AKYCTHYECKHX SIBJ@HHH Ha JOCTATOYHO COJIMAHON [Jisi TOTO BPEMEHH Teo-
peTHUEeCKOH H SKCMepUMeHTa bHON 6a3e, B aKyCTHKY BPbIBAIOTCS H AaXe,
6o.siee TOrO, HA ee OCHOBE pa3pabaTblBalOTCs BHAAOIHECT HAEH 3apOXK-
HaBileiics BbiCHIEH MaTeMaTHKH H MaTeMaThueckol ¢pusuku. [1pu paspa-
60TKe MaTeMaTHUECKHX HAEH aKyCTHUECKHE siBJieHHSI pacCMaTpHBAJIHCh
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KaK MeXaHHYeCKHE MPOLECCHl, TO eCTh KaK MeXaHHYeCKHe ABHIKEHHS KO-
negmoumxcn TeJ H YACTHL cpelbl, B KOTOPOH PacnpocTpaHsieTcs 3BYK.
Baarogaps HelotoHy akycTHka npeBpatusiach B pasjes Mexauuku. [1po-
6JI§MH AKYCTHKH C BeJIHYAHIUWM yNOPCTBOM CTABHJIHCh H PellaJuCh Bbl-
NAWLIMMHCH MAaTeMaTHKaMH TOrO BPEMEHH, XOTA MaTeMaTHYecKu# anna-
par Ucaaka Hbiotona u l'otdprga ¢on Jleitlburna Gbla eile He B CO-
CTOSIHHH CIIPABHTBCH CO CAOXKHBIMH npoGseMmamu kosieGanuii. B XVIII Be-
ke Gblj BBeAEH H CaM TEPMHH «aKYCTHKa» [Jisi Ha3BaHUSA HAYKH O 3ByKe
(nepBbiM npeasoxua Takoe Ha3BaHue )Kosed Casep). Hekoropnie yue-
Hble Ha3bIBAIOT BOCEMHAAlATHIi BEK «30/I0ThIM BEKOM MAaTeMaTHYecKOil
dH3KKKH», W 3TO, HaBepHOe, He MpeyBe/dueHHe. A Tak Kak MaTeMarH-
yeckasi PH3HKa sIBJISIETCS TEOPETHYECKOH OCHOBOH MY3bIKaJbHOH aKyCTH-
KH, TO MOHSITHO, KaKoe OrpOMHOE 3HaueHHe HMeJ 3TOT BeK A/ Hee.

Kouney XVIII u nauano XIX Beka oTMeueHbl MHOTOYHCJ/IEHHBIMH [10-
NLITKAMH TEOPEeTHYeCKOro aHaju3a BoJH 3Byka. Mma Tomaca IOura
(1773—1829) ocrasuio 3geck 3aMerunii ciaea. IOur — Bpau mo npo-
deccru, ero MeIHLHHCKAs AHCCEpTALHsA OblJa NOCBALLEHA HCCIEA0BaHHIO
yeJsl0BeyecKoro roJjioca. (Mexay mpouuM, BpayoM no npodeccHH, Kak u
IOur, 6611 ¥ 3HamenuTh#l Jopa Pasiell, Gosee npocnaBuBIUKHA (PH3HKY,
HeXKeJld MeJHLHHY, HO O HeM peub no3axee.) IOHr nepBoifl gaa HarIsAHOE
00bsICHEHHE TEOPHH BOJHOBOro ABHKeHHs. OCOOEHHO WHTEPECHb! OMBITH
IOnra co crpynamu. Buijio 3aMeueHo, YToO ec/ii CTPyHy BO36YKAATD LK~
KOM HJIH CMBIYKOM Ha Pa3J/IHYHOM PaCCTOSIHHH OT KOHLA, TO TeMGP CTPYHbI
6yJeT B HEKOTOPOH CTeleHH MEHSAThCA: yeM O/HKe K OJHOMY H3 KOHIOB
HaXOAWTCH TOYKAa BO36GYXKAeHHsl CTPyHb, TeM Gosee APKHWH u GoJee
6nectaulyil, 6o/ee XKHBOM M Pe3KHH OTTEHOK 3ByKa CTPYHbl. B ueM npH-
yiHa 3T0TrO siBJeHus? IOHr nokasaJ, yTo AeN0 3/eChb B TOM, YTO NPHU H3Me-
HEHHH TOYKH BO36YK/AEHHS] CTPYHbI H3MEHSETCH COCTaB CJOXKHOTO 3BYKO-
BOT'O KoJieGaHMsl CTPyHHl. A HMEHHO, Koraa Bo36yxkaaercd Kakas-n1H6o
TOYKa CTPYHbI, TO BCe BHICIIHE FaPMOHHKH, HMEIOUlHe B 3TOi TOYKE y3ed,
Hcye3aloT M3 3ByKa. MOXKHO cKasaTb W MO-APYroMy: B 3BYKe CTPYHb
OCTAIOTCS TOJbKO T€ TaDMOHHKH, KOTOPble HMEIOT NyUYHOCTb B TOYKE BO3-
6yxaenus. Hanpumep, 6yaeM 3allUuMnbIBaTh CTPYHY POBHO B CepeHHe,
rorja BTOpasi TAPMOHHKA, HMEIOLLaA B cepejHHe CTPYHbI Y3eJ, He BO3-
6yxpaercs. B geficTBUTE/ILHOCTH Ae/0 OGCTOMT CJIOXKHEE H B PEaJbHOM
1ByKe CTPYHB! MOJKHO Bce Xe 0GHapYKHTb BTOPYIO FapMOHHKY, HO CHJb-
1o ocaabsennyio. IOHr 6bls1 6bl MOJHOCTBIO NpaB, eciau Obl cKasald, YTo
| ADMOHHKH YCTPAHSIIOTCS HE MOJHOCTBIO H3 3BYKa, a JHIUb CYILECTBEH
HO 0C/1a6JAI0TCS.

B 1816 roay Ilbep Cumon Jlannac (1749—1827) wnawes unakoueu
a3rafKy HECOOTBETCTBHS CKOPOCTH 3BYKa, BbIUHCJACHHOH TEOPETHUECKHM
uyrem HblotoHom nodrs 130 sier 0o Hero,— cKOpocTH 3BYyKa, HalAm
JLaeMO#i NPH HenocpeACTBEHHOM KCNEePHMEHTANbHOM onpesesieHHH. Cro
pocTb 3ByKa no HbloToHy nosyyanach noutd ua 10% Menbiue paktiver
koil. Jlansac 06bsicHA OLIKOKY B TEOPETHUECKHX MpeanoJioKenHiX Huw
rona. Tor cuuTaj, yTo NMpPH NPOXOXKAEHHWH 3ByKa B Bo3gyxe YAPYyrue
KoJieOaHMsl YaCTHYEK BO3yXa NPOHCXOAAT NPH NOCTOAHHOK TeMAGPATY e
Ho Hy:KHO 6blIO y4yecTb, YTO 3BYK ABHIKETCs C TAaKOH CKOpOCTM®, 4in
BO3HHKAIOLLHE NPH CXKAaTHH H PACLUHPEHHH HAarpeBaHHE U OXJaMARHHE lir
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ycnesaloT paBHOMEpHO pacnpele/HTbCs No Bced Macce Bo3ayxa. B pe-
3yJIbTaTe NPOHCXOAHT BO3pACTaHHE CKOPOCTH 3BYKa. DT0 H GblIO fOKa3a-
Ho Jlannacom. {

OrpoMHOe BJIHSIHHE Ha Pa3BHTHE MY3bIKAJbHOH AKYCTHKH OKa3aJjo
ob6ocHosanne YXasom ®ypwe (1768—1830) Teopembl, yTBep:KihaBlie,
uTo JoGyio Gopmy KoJebJoleficst CTpyHbl BO3MOXKHO MpecTaBHTh bec-
KoHeuHoH cyMMo# cunyconji. Teopema @ypbe noasoJsaa cl1oKHOe KoJse-
6anne CTpyHbl NPEACTABHTh OTAE/NbHBIMH NPOCTHIMUH KoJeGaHHAMH, pac-
CMOTPEHHE KOTOpbIX HAMHOTO MNpOlie, YeM pPacCMOTPEHHe CyMMapHOro
ca0xKHoro KoJsebauusi. 1822 rog, Koria nosisu/iach Teopusi panos Pypee,
CYHTATCH TFOA0M cO3jaHus HayuyHo#H 6a3bl A/ My3blKaJbHOH B ¢pu3noNI0-
THYECKOH aKyCTHKH.

Teopusi KoseGanuit rnbkoit MeMOpaHbl, BaXKHas AJ51 MOHUMAHUA MPH-
pOAbl 3BYKOB, H3aaBaeMbix GapaGaHoM, snepsbie Oblia ¢ yclmexoM pac-
cMotpena ¢panuy3sckum marematukoMm C. I. ITyacconom (1781—1840)
B 1829 roay, XOTs1 OH W HE cyMeJ [0 KOHua peillnTh 3a4ady o KoJeGaHun
Kpyryiofi MeMOpaunl. [lyaccoHy npuHa/ieXuT 4eCTh YCTaHOBJEHHS ABYX
BHAOB BOJIH B TBEPABIX TejaxX AOCTAaTOYHO GOJbILIOro pasMepa: rnonepey-
HBIX W MPOAOJbHHIX. JTa paboTa, MOCBALIEHHAS HUCCIEA0BAHHIO H30TPOM-
HbIX (TO €CThb HMEIOUIMX OJHHAKOBBIE CBOMCTBA B JIOOLIX HAaMpaBJeHHAX)
ylnpyrux teJ, 6bljia mo [JOCTOMHCTBY OLI€HEHA JHLIb BEK CHYCTs, KOTAa
CTaJ/Ii 33HHMAThCS H3yYEHHeM pacClpOCTpaHEHHS BOJIH B KOHCTPYKIHUSAX;
B J€TaJssIX KOPNYycOB My3blKaJbHbIX HHCTPYMEHTOB, MallHHaX.

DKcnepuMeHTabHbIMH HCC/ICAOBAHUSIMU NPOLOJbHBIX BOJH B MJacTH-
Hax MOYTH B To e camoe Bpemsi (1827) sanumanca ¢pannys Penunkc
Casap (1791—1841). B skcnepuMenTax UM HCIO/Ib30BAJICS METOA Mecya-
upix ¢uryp Xnaguu. Casap nabumionan JoGoneiTHoe siBjenne. OH 3a-
Kpen/f/a Kpyriyilo NJacTHHKY, HanpumMep B ueHTpe, W Bo30yKaan ee
CMBIYKOM. Y3JI0Bble JIHHHH, YKa3hIBAeMble MECKOM, pacroJsarajiich Tak,
YTO CMBIYOK OKasblBajicsl N0 HenTpy BUOpHpyouero cermenrta. Jlio6o-
NbITHOE HaYHHAJIOCh NOCJIe TOTO, KaK NPEeKPAa1llaaoch BO3JeHCTBHE CMbIYKA
Ha NJacTHHKY,— CHCTEMa Y3JIOBbIX JHHHH, oCTaBaBllasics HENOABHUXKHOH
BO BpeMsi [eficTBHS CMbIYKA, HAYHHAJA BAPYT Me[JIeHHO KoJeGaTbes WK
naxe Bpauarbcsi. O6bscHenne siBJeHNIO GbIJIO 1aHO N03XKe, H 3aKJo4a-
JIOCh OHO B TOM, YTO BpallieHHE Y3JIOBBLIX JHHHA MOXKeT GbiTb TOJBKO Ha
HeoiHOpoiHOH niacTuHke. HeolHOPONHOCTH BHI3bIBAIOT NEpepacnpeiee-
HHe Ko/1eG/IoLHXCS YacTell MJIACTHHKHA MOC/€ npekpaiieHus: Bo3byxkae-
nusa. B 1833 rony Uapas- YHTCTOH 3KCNEPHMEHTHUPOBAJ ¢ KBAAPATHLIMH
JNEPeBSHHBLIMH IJIACTHHKAMH, IPHYEM HaNpaBJ/IeHHEe FOAHYHbIX cyl0eB Gbljo
napaJJie/sbHO O HO#H nape CTOPOH. ITH SKCHePHMEHTbl — OJHH H3 NepBbIX,
OTHOCSIIHUXCS K HCCJICAOBAHUSAM [epeBHUbIX TOHKHX TUIACTHH, KOTOPbie B
My3bIKaJIbHbIX HHCTpYMEHTaX fBJSIOTCH [eKaMH. YHTCTOH HailieJ, 4To,
BHIGUpast paszinynble cnocolbl Bo36yKAEHHS, MOKHO MOJYYHTh Y3/10BbIE
JIMHHR 1r60 napaJJe/ibHbie TOAOBHIM CJIOSIM, JIHGO MepneHfHKy/IsipHbIe
uM. M B 06oux 3THX caydasix TOH msactuHoK ObL1 pasueiM. ¥ sTo ecrect-
BEHHO, IOCKOJIbKY ApeBeCHHa — aHH30TPONHbIA (Pa3HOPOAHBIA B Pa3HbIX
HanpaBJeHHAX) MaTepHaJ — H KeCTKOCTh Ha W3rn6 BO B3aUMHO MepIieH-
IUKYJAPHBIX HanpaBJeHHsIX B AepeBSHHONH MJIACTHHKE Pa3JHuHBL

YyeHnne 0 CJYXOBBIX OIYIEHHAX — OJHH U3 BAXKHBIX Pa3feJioB My3bl-
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waaniofl akycTHKH. MHTepec k cBOHCTBAM Oprana cjyxa, BOSHHKLIHH Ha
ov HOBE CTPEMJIEHHSI MOHATh NMPHPOAY 3BYUAHHS H MONMBITOK YCTAHOBHTH
L1hOHOMEPHOCTH, CBSI3bIBAIOULHE (H3HYECKHe XAPAKTEPHCTHKH MYy3bi-
nI/MBHOTO 3BYKa € ero CyGbeKTHBHbIMH XapaKTePUCTHKaMH, 0COGeHHO
nspoc nocsie pa6otol ['eopra Cumona Oma (1787—1854), aBropa 3na-
MCIIHTOrO B 3JIeKTPOTeXHHKe «3akoHa Oma». B 1843 roay o BblABHHYJ
(100 OPUTHHAJBHYIO TEOPHIO BOCHPHATHS 3ByKa. OCHOBHBIE MOJIOXKEHHS
cinkona OMma», yxe B aKyCTHKe, TAKOBbl: MPOCTOH MYy3blKaJbHbIH TOH
o SHAKAeT Osarofaps CHHYCOHAA/IbHOMY KOJeGaTe/bHOMY ABHIKEHHIO
Kitkoro-Ju6o BuOparopa.

JkcnepuMeHTaJbHO OM yCTaHOBHJ, YTO eC/H BHGpHpYiollee ynpyroe
110 coBeplllaeT mpocToe (Ho 3akoHy CHHyca) koJieGauue, TO CJbIileH
npoctoit ToH. To ecTb mpocTo#t TOH, BOCIPHHHMAEMbIH yXOM, HEOTAEJIHM
1 npocroro koJse6Ganns. Eciu Het mpocToro kosieGauusi, TO HET H Mpo-
t1oro TOHAa.

My3bikanbHble 3BYKH SIBJSIOTCS CHOMKHBIMH [0 CBOEMY COCTaBY H
(/lePKAT TOHbI, COOTBETCTBYIOIIHE MPOCTHIM CHHYCOHAAIbHBIM KoJeba-
1HESIM.

Tem6p MysbikasbHOTO 3BYyka no OMy onpeaessiercsi KOMOWHAUHEH
IPOCTBIX TOHOB, MMelolHX KpaThble yactorsl (f:f, = 1:2:3 w T. 4.).
bieeb f — yacToTa OCHOBHOTO TOHA, f, — yacToTa o6epToHa C HOMEpPOM n.,

esnoBeueckoe yX0 COCOGHO Pa3JIOKHUTb 3BYK Ha PSIA TOHOB, TO €CThb
i) CNocoGHO CJBILIATH OCHOBHOH TOH H ero oGepToHbl (BepXxHHe
MR

’aboTel, mpoBeleHHble B 3TOM HANPABJEHHH APYTHMH HCCIEAOBA-
ICASIMH, TIOKA3aJIH, 4To K 3aKoHy OMa J0J1KHbl ObiTh cAeJlaHbl ONPABKH:
Bie AeHCTBHS 34KOHA AOJIKHbI GBITh OCTABJEHH KOMMOHEHTH, KOTOPble
NANOASITCS BHE MpeAeJoB CJBILIMMOCTH MO BbICOTE, yXO Hecnoco6Ho Boc-
1PHHUMATL MO OTAe/IbHOCTH TOHBI, HMEIOILHe OueHb OJIH3KHe YACTOTHI, H,
H.1kOHEL, KoJieGaHHs A0/ KHBE HMeTb JOCTATOUHYI0 HHTeHCHBHOCTb, HHIKE
olipeJesIeHHOro ypOBHSI KOTOPOH He HMeeT CMbiC/a NpPUMeHeHHe 3aKOoHa
Oma.

Teopusi Oma 6Gasupyercsi Ha NPeACTABJEHHH MPOCTHIX TOHOB B BHAE
(nuycoraaibubix KoseGaunii. M peficTBuTe bHO, rapMOHHYECKOE ABHXKE-
e B aKyCTHKe 3aHHMAaeT HCK/IIOUHTeJbHO BaxXKHOe Mecto. OHAKO 31eCh
neo6XOAHMO CAEJATb TaKylo OrOBOPKY, MOXeT GbiTh AaKe HECKOJbKO
IOXKHAAHHYIO: UHCTBIX CHHYCOHAAJIBLHBIX KOJleGaHH# B IpHpOAe He Cyllle-
<1syer. CHHycOHJa — 3TO KpHBasi, H300paxkaolllas ABHKeHHe, KOTOpoe
NIKOT/14 He HAYHHAJOCh H HHKOTAA HE KOHUYAeTCs, TO eCTb CYLIeCTBYeT
ncerga. B npupoge ke so6oe ABHIKeHHe KOTAa-J1H60 OLLIO HAYATO W HO-
10M, Korga-an6o, 6yger sakonueno. Uto6w o6ofitTh 310 mpoTHBopeune,
¢ IUTAIOT, YTO eCJH KoJieGaHwe AOCTATOUHO AJIHTE/IbHOE, TO €r0 MOXKHO
HPUHATH 38 CHHYCOHAaJbHOE, TapPMOHHYECKOe.

3akon OMa He yueJsl TakKe BaXKHOCTb HECHHYCOMAAJbHBIX MPOLECCOB
it 3BYKe: XapakTep HapaCTaHHs H cnaja koJe6Gauuil, Urpawowuii cy-
CCTBEHHYIO POJib B BOCHPHATHH TeMOpa. IT0 Oyaer cAeJaHO HAMHOTO
noszxe OMa.

Ho pa6ora Oma 3aTpony.ia BaxKHble A/ My3bIKaJbHOH aKyCTHKH BO-
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{IpOCHl 1 OTKPHIA HOBLIA 3Tal B HCTOPHH HAYKH O 3BYKe, CTana TOJIYKON
K NpOBENEHHI0 MHOTOUHCJ/IEHHBIX OMNBITOB M0 aHAJH3Yy 3BYKa.

Ha sropyio nonopuny XIX cToserusi npuxoJHTCH pacupeT AesTesb
HOCTH [[ByX BEIHKHX (PH3HKOB, IKCIEPHMEHTATOPOB H TEOPETHKOB OAHO:
BpPEMEHHO, 3aJ0XKHBIIKX QYHAAMEHT COBPEMEHHOH MY3bIKa/JbHOH aKYCTH:
ku. Onun u3 uex — Fepman dou Fesbmronby (1821 —1894), apyrok —
Ixon Buubsiv Ctperr (1842—1919), 6Gosee M3BeCTHHIA NMOA HMEHew
gopaa Panesi. Jo Hacrosiuiero BpeMeHH TPYAHO HAHTH cepbe3HbId Ha
YUHBIH TPYJ N0 aKYCTHKE, B KOTOPOM He 6bLIO Obl CCHUIOK Ha TPYAbl 3TH!
yueHblx. be3 n3yuenus kuuru [esibMrosibia «YueHne o cJyXoBbIX OlLYLIe:-
Huax» (1862) u kuuru Panes «Teopuda 3Byka» (1877) He o6xoantcs uH
OJHH CHEUHANHCT B O6GJACTH AKYCTHKH. ITH KHHTH He NOCBSILEHbI He-
nocpecTBeHHO MY3bIKAJbHON aKYCTHKE, HO BONPOCH, KOTOPHIE B HHX pac-
CMAaTpPHBAJIKCh, LIEJHKOM MPHHAA/IEKAT aKyCTHKE He TONBKO (pH3HYeCKOH
H (H3HOJIOTHYECKOH, HO H My3bIKadbHOH. B 3THX TpyAax He TOMBKO
0606111eH0 BCe OCHOBHO®, YTO OLLIO YKe panee cAe/1ano, HO B 3HAYHTE b-
HOH cTeneHH pa3paboTaHO BHOBb 6/1arofapsl 3KCHEePUMEHTANBHBM H T€O-
peTHYECKHM HCCIeA0BAHHAM aBTopoB. O6e KHHTH ABASIIOTCH LIeAeBPaMH B
MY3bIKa/JIbHOH aKycTHKe, KaK Mo r1y6HHe pacCMOTPEHHS! 3aTPOHYTHIX B
HHX BONMPOCOB, TaK H HO METOJHYECKOH HPOAYMAHHOCTH H3J0XKEHHA
MaTeprasa. 3To KnaccHYecKuHe Npon3BefeHHs], KOTopble HaBceraa coxpa-
HAIOT CBOE HempeXxoAsilee 3HaYeHHE.

B 1868 roay npodeccop Oxkopax Croxc (1819—1903) nokasada, Ha-
CKOJIBKO ¢/1a60 nepeaioTcs B OKpYIKaiolllee MPOCTPAHCTBO Kose6aHHA OT
MOBEPXHOCTH CTPYHbl. CTOKC CPAaBHH/ AeHCTBHTENBHO CJ/BILIKMbIA 3BYK
CTPYHBI H 3BYK, KOTOPHIH PAcnpoCTpaHaAfcs 6bl B TOM e HanpaBleHHH,
ecJsiu bl He 6bL10 OOTEKAHHA BO3/YXa BOKPYT CTPYHBI IPH ee KoJleGaHRsAX.
[aa cTpyH possis B 06/1acTH IepBOH OKTaBh 3BYK npuMepHo B 40 000 pas
cnabee, yeM ecsin 6bl OH 6B y CTPYHHI 6e3 o6TekaHus Bo3ayxa. B oaHo#
H3 cBOHX pa6oT CTOKC 3aMeuaeT: «ITO MOKa3biBaeT MKH3HEHHYIO BaX-
HOCTb ACKH B CTPYHHHIX HHCTpyMeHTax. XoTfl aMIJHTYAa KonebGaHui
YACTHL AeKH KpaliHe Masia CpPaBHHTE/BHO C aMILIHTYAOR KoNeGaHus yac-
THII CTPYHBI, HO MOCKOJIbKY A€Ka MpeacTas/sieT cOo60H HIHPOKYIO MHo-
BEPXHOCTb, CONPHKACAIOLLYIOCA ¢ BO3AYXOM, OHa cnoco6Ha Bo36yXKaaTb
rpOMKHE H 3By4YHble KoJjieGaHHsl, B TO BpeMs KaK CTpYHa, HaTAHyTas
abCOIIOTHO KeCTKO, BO36yXkAasa 6bl HENOCPEACTBEHHO B OKpYXKaloilleM
Bo3ayxe Ko/ie6aHKiA HACTO/bKO MaJble, UYTO OHH Obli 6bl IOUTH HAK AaxXe
COBCEM He CJIBILIHBLY.

B 1876 rony A. M. Meiiep onmican Tak Ha3blBaeMoe sIBJ€HHE MaCKH-
POBKM, OPH KOTOPOM 3BYKH 3HAauYWTe/JbHOH WHTEHCHBHOCTH MOLYT GbITh
3arayiieHbl GoJiee HH3KHMH 3BYKaMH JOCTATOYHOH WHTEHCHBHOCTH, HO
HHKako#l 3BYK, faXe ec/li OH K OMeHb HHTEHCHBEH, He 3ariyliaer ogHo-
BPeMEHHO CJLIIIHMOro 3ByKa 6oJiee HH3KOH YacTOTHI.

K 1876 rony oTHocsiTcs onniThl [Ipefiepa no onpesenensio anddepen-
LIHANBHOrO MOPOra OLLYIUEeHHS] H3MEHEHHS YacTOThl, HHaye roBops — Mo
BOMNPOCY O TOM, Ha KaKOE KOJIHYECTBO KoJeGaHu#i Heo6X0AHMO H3MEHHTh
4acToTy 3BYKA, YTOOH! 3TO H3MeHeHHe GbI0 3aMeTHO Ha ciyx. B gaHHOM
cllyyae uMeeTcsl B BHAY NOCJEAOBATEJbHOE MpeAbsiBJeHHE CJAYyLIaTeslo
AByx 3BykoB. [Ipefiep Ha 0CHOBaHHH MHOTOYHC/IEHHBIX ONBITOB YCTaHOBHI,
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110 pasnuny no yactore Menee 0,20 koseb6aHHA B CEKYHAY Ye/I0BEYECKOE
yXO y)Ke He pa3JinyaeT HH MpH KakoH yactore. Ho Tak Kak 4yBCTBHTENb-
(T YXa 3aBHCHT OT YacTOThl, TO MPH APYTHX 3HAYEHHAX MNOCJeAHed
nipdepenunaibubiit nopor apyroi: npu 120 I'u easa pasnnyaercsa pas-
nocrb 0,4 Kone6anua B cek., npu 500 I'u pasanvaitorcs 0,3 Kone6aurs,
n na yacrore 1000 I'y — 0,5. MurepecHo B CBA3H ¢ 3THM MpOCaeqHTh
it tIMeHEHHE CTaHAapTa 4acTOThl TOHA AA NMepBOH OKTaBbl, KOTOPHIH K KOH-
nuy XIX Beka npu6ianKaercsl K MOCTOAHHOMY 3HaueHuio. Boo6uie cran-
NPT BLICOTHI B XOA€ HCTOPHH COBPEMEHHON MY3bIKH U3MEHSJICSH AOBOJBHO
«vuiecrBedHo Bo Bpemena 'engens u Mouapra, B nauage XIX peka, yac-
1014 KoJieGannii 4a nepsoit oktasbl paBHAsach 422 I'u, a B navaae XX Be-
1 OHa goxoaunaa go 461,6 I'n (B amepnkanckux opkectpax). Oco6enHo
HIICPECHO MPOC/IeKHBAEGTCA CTAaHAAPT BHICOTHI, NpUMensiBliniica Jlon-
nouckuM prjaapMornyeckuM oprkectpom: B 1826 rogy aa = 422 'y, a yxe
v 1845 rogy oH nogusscsa go 455 T'u.

Ha wrytraprckoit kondepenuun B 1834 rogy yactora Tona 42 nepsoi
anriBbl Gbl1a npuHsata B 440 .

Bo ®Opaununn crangapt 448 pasusica 435 I'u n 6ua yeraHosJseH Gaa-
Lo pst neesenosanuaM kaMepronos Kéunurom (1859) B 1891 MexayHna-
polibifl KOMHTET pekoMengoBaJ npuusats B EBpone n Amepnke «HMurepna-
HholadbHBLE CTaHAapT BHICOTh» — 4a = 435 ['u npu Temnepatype 20°C.
ipome Toro, GbIIO MPeAJIoKeHO MPUHATh B KauecTRe KOMIPOMHCCA Bbl-
viny aa = 438 I'u, Kak cpeaHniolo Mexay wtyrraprckiuM 440 u dppannys-
vrum 435 Tu. C npakTHyeckof TOYKH 3peHHsl, OYeHb MaJo pa3/HuyHe
we Ly yactotamu 435, 438 n 440 'y n posKeH 6bITL OAHH HOMHHAJbHBIH
cranjapt. B Hayase Halllero BeKa CK/IOHHBI GblJIM IPHHHMATD 3a CTAHAAPT
134 I'u, ¢ cepeanubl Haulero Beka GoJiblue TAroreiot Kk 440 i, oaHako Ao
((n 10D B pasHBIX CTPamax MHpa cyulecTBYlOT 06a 5TH cTaHAapTa, He-
«MoIpS Ha TO YTO B GOJIBILIHHCTBE CTPaH BCE K€ YCTAaHOBJEH CTaHAApT
v 440 Ty, B ToM uyucae u B Haiuelt crpane (B coorBercrsun ¢ OCT
++10) OpHako H 3TOT CTanAapT He Bceraa BuiaepKupaercs. [1o nekoro-
j't4M IPHYHHAM B GOJIbLIRX OPKECTpax, B COCTaB KOTOPHIX BXOAAT Ay XOBbIE
HNC I PYMEHTBI, CTPOi 3aBhillieH npumepHo ao 443 .

I3 konue XIX meka Oblin ocyulecTB/]eHbl 1 HanbGojee riy6okhe HC-
© W MOBAHUS CPAHUIL YACTOT, BOCOIPHHHMaeMblX yXoM. BosblIHHCTBO He-
« woBaTenell cXOAWJIOCh Ha TOM, YTO TPaHHLBl YACTOT eule CJbIILHMbIX
W 10BEYECKHM YXOM 3BYKOB HaxoadArca B npegesax 20—20 000 I'u. Ho
j 10 \OXKACHHE 3HAYEHNH 3THX PaHULl y Pa3HbIX HccaeqoBaTeNel 1OBOJIb:
uo yiecrsennoe: ot 8 no 30 'y na HuKHem ananasone H o 16 000—
10000 T'm Ha Bepxnem pananasdone. CaMas BepXHAs TrpaHHUa —
10000 Fu — paerca camum TenbmroabueM. Ceilyuac B GoJbLUIMHCTBE
N[+ BOYHUKOB BEPXHAA rpanHnua onpegensercs B 20 000 I'y.

‘leM OGBbSICHHTL TakKoe 3HAUHTeJbHOe pPacXoXKeHHe B OleHKe TPaHHI
* 1IIUMOCTH 3BYKOB? Hey:Kenn cefiyac 4enoBek CTaJ XysKe C/bLIATh Bbl-
cosie gyactotel? M, MoxKer ObiTh, AEHCTBUTEJNbHO BHHOBAT B 3TOM Hall
01y Mitbil BEK H Y€JIOBEK HEMHOTO OIVIOX OT HIYMHOH 3MOXH HHAYCTpHAJH-
vanun? Tlo-BRAUMOMY, pacXoKAeHHS B OLEHKE TPauull CJALILIHMOCTH
0O LICHSIIOTCA MHAMBHAY aJbHBIMUE cNOCOGHOCTAMA Ji0Jeil K BOCHPHATHIO
IHYROB
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Co BpeMeH [peBHHX TPEKOB HCTOPHSI MY3blKaJbHOH AKYCTHKH Obl
MOJIHA MONUCKAMM MY3bIKaJbHBIX CTpOEB, MPHTOAHBIX KaK AJfA nucrp'yme.q
TOB €O CBOGOAHOH MHTOHHPOBKOH, TaK K AJA HHCTPYMEHTOB C qucnpﬂ
BAHHBIM 3BYKOPSAOM,— HANPHMEp, Y KJABHIIHBIX CTPYHHBIX H y A3H
KOBBIX HHCTPYMEHTOB.

YKe B ApeBHHe BpeMeHa rpekH NpPeAJoXKHJIH MY3bIKaJbHYIO mxa.nd‘
OCHOBAHHYIO Ha [eJIleHHN CTPYHbl B KpPAaTHOM oTHomeHHH. Ho naxe caM
H3o6perartesn 310d cucTeMbl, prnocodsl wkoabl [Ingaropa, Bpsg 14 cian
HIa/I¥ XOTb OAHH HHCTPYMEHT, B KOTOpOM Gbl Obljia peasiH30BaHA HX CHC
TeMa My3blKaJbHOro ctposi. Kopoue rosops, nigaropos cTpoH MOJHOCTHI
HHKOTJa He ObL1 peasH30BaH B My3blKaJbHbiX HHCTpyMeHTax. Ja # cy
IeCTBYIOLHNH cefiyac, BceMi 061LeNnpH3HaHHbIH paBHOMEPHO-TeMepHpC
BaHHbI CTPON NpH TILATEJbHOM HCCJIEJOBAHHN OKA3blBACTCA HA NP AKTHK
JIHLIb NPHOJIHKEHHO peasindyeMbiM. [lepBasi MolOBHHA HALLEro CTONETH
B 06/1aCTH My3biKaJIbHOH aKyCTHKH XapaKTepH3yercsl HHTeHCHBHBIMH HC
c/eA0BaHHSIMH BCEBO3MOXKHbIX HATypPa/IbHbIX H HCKYCCTBEHHBIX OTKJIOHE
HA# 1 HeperyJspHocTeld B 3ByYaHHH MY3blKaJIbHbIX HHCTPYMeHTOB. K Té¢
KUM HEperyJipHOCTAM OTHOCATCS Mpouecchl BHGPaTo, nepexoiHbie Mpc
ecchl, HHaye roBops, H3MeHeHHs1 TeMOGpa 3ByKa B NPOAOJIKEHHH 3BYyuE
HHS OAHOTO TOHA, a4 TAKKEe BCeBO3MOXHbIE OTKJIOHEHHS OT JKEeCTKOF
¢dbukcupoBaHHo# wKajbl yacror. KoHuenus nocTosiHcTBa TeM6pa 3ByKe
NPHHATAA B KAUeCTBE 3aKOHA B MpOILJIOM BeKe, 0Ka3aJlach AJs Hauler
ABAaJIATOrO CTOJETHS NOJIHOCTBIO HECOCTOSITE/ILHOH B CBETe HOBOI TOYKH'
3peHnsl Ha MY3blKaJbHbI 3BYK KaK Ha HeNnpepbiBHO H3MEHSIolieecs BO,
BPEMEHH MO aMIVIMTY e, 4acToTe, TeMOpy U AJHTEeNbHOCTH 3BYKOBOE $iB-!
aenne. OkasbiBaeTcs, YTO He TOJIBKO HHCTPYMEHTbI, HA KOTOPHIX HCIIOJIHH-
TeJb 10 CBOEMY YCMOTDEHHIO MOMKET HCKyCCTBEHHO MeHsSTb TeMOp (kak,
Hanpumep, npu urpe BHOpaTO Ha CKPHUIKe), HO H HHCTPYMEHTHl, B KO-
TOPbIX, KA3aJ10Ch Obl, IPHHIHNHAIBHO HEBO3MOIKHO NOJYYHTh KaKoe-JH60
«OXKHBJIEHHE> 3BYKd,— DOSIb, $i3bIYKOBbIH HHCTPYMEHT — He HMeIoT
CTPOTO MOCTOSTHHBIH M0 KaKUM-n6G0 napaMerpam 3Byk. [IpaBuibHee Gy-
AeT CKa3aTh, YTO HH OAHH H3 CYLHECTBYIOLIHX MY3bIKAJbHbIX HHCTPYMEH-
TOB, KpOMe, MOKeT ObiTb, 2JEKTPOMY3bIKaJbHbIX, He HMeeT aGCOMIOTHO
CTaOHJbHOTO MOCTOSIHCTBA TAKMX MApaMeTpoOB, KaK YacTOT4, HHTEHCHB-
HOCTb H TeMOp 3Byka. C 3TUM CBsi3aHbl «6JIeCK» H «XKHBOCTb> 3ByYaHHS
MY3blKaJbHBIX HHCTPYMEHTOB, AAlOlH€ BO3MOXHOCTh KOMIO3HTOPY BbI-
paxaTb yeJlOBeUeCKHe YyBCTBa, a CJyLIaTeJio CONepe:XuBaTh UX. B uem
JKe COCTOHT NPHYHHA TAKOrO BO3AEHCTBHS MY3blKaJbHOrO 3BYKa Ha 4eJlo-
B€Ka, eCJIH HMeTb B BUAY BO3/JeHCTBHE 3BYKOBBIX KOJieOaHHH Ha yeJsoBe-
yecKoe YX0 H CO3HaHHe yesloBeKa? ITOT BOMNPOC CBA3aH ¢ NPHPOJOH 3BYKO-
00pa30BaHHUs B My3biKaJbHbIX HHCTPYMEHTAX, H OH CTOUT B LleHTPe BHHMa-
Hua yyennix XX Beka. YesloBeyeckoe yXO KaK NMPHEMHHK 3BYKOBBLIX KO-
JeGaHu# H3yyasocb JaBHO, H HHTepeC K BOMPOCY O TOM, KaKuM 06pa3oM
yeJI0BEYECKOe YX0 BOCIIPHHHMAET KoJieGaHusi, OKa3aJ GoJblioe BJIHAHHE
Ha pasBUTHE MY3blKaJbHOH AKYCTHKH.

OcHoBomnoJiaraioi e NOHSITHS TeOPHH CayXa Gblid paspaGoTaHbl TpY-
Aamu Oma u TesbMrosibiia. HeBo3aMoxkHO, X0Ts 6bl AaKe BKpATLE, YIIOMS-
HYTb MHOFOYHCJ/IEHHBIX HCC/IefOBATe e, KOTOPble 32 HAMAJIMCh BONPOCAMH
cayxa. 3aecb MOXKHO Ha3BaTb TOJbKO efuHuIbl. PaGotsl I'. Bekewy Gblin
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HOCIBTILCHBL HCCCA0BAHMAM (PU3HOJOrHUECKHX (aKTOpOB, ONpeaesiio-
NN ClyXoBoe BHeyaT/eHHe, OlllyluleHHe TPOMKOCTH H3ydasnoch X Puer-
wpoM 1 B MaHceHOM, BJWSIHHE HH3KOYACTOTHLIX NMEPEXOAHbIX MPOLECCOB
u1 plylelde paccrosinus Aokasan Bekemn B 1938 roay X bBakrays
V¢ LINOBWJ, YTO [epexofHbie MpPOouecchl OyeHb BaXKHbl A5 TeMOGpaabHOH
ONPOUKH 3BYKAa, HallpHMep, ec/H H3 MY3blKaJibHOH HOTHl YCTPaHHTb Ka-
wiim 1160 06pa3oM HayaabHbIH MpoLece BO3SHHKHOBEHHS 3BYKa, TO TeMOp
IO CyLecTBeHHO H3MEeHHTCA B OCHOBHOM yka3aHHbIe OTKpbITHA OblIH
(nCenatbl B TIepBOH YETBEPTH STOro BeKa

Haopsagy ¢ 3THM HccaeAOBaTeH CTapaloTcsl Fay6xe MNpPOHHKHYTb B
1 o6pa3oBaHuA 3BYKOBbIX KOJ€6aHHH B MY3biKaJbHbIX HHCTPYMEH-
(IR

! I' Puuapiacon B 1931 roay uccienosas mpouecc 3BykooGpa3oBa-
i3l B yXOBOM MY3blKaJbHOM HHCTPYMEHTE, H €MY, B YACTHOCTH, NIpUHAA-
1 KUT TepDMHH «KpaeBo# ToH» CTpysi Bo3fiyXa B JYXOBOM HHCTPyMeHTe
noliajlaer Ha Kpa# TpyOkH, pa3buBaeTcst 5THM Kpaem, TaK yto obpasy-
11Ul 3ABUXPEHHS BO3yXa, B pe3yJbTAaTe KOTOPHIX B BO3AYyIIHOM MOTOKe
0O YLAIOTCS MEePHOAHYECKHE CXKATHA H PaspexeHusi, TO eCTh KoJsieGaHHs
wo yryiHoro crosn6a B 1936 roay selen tpya Puaunna Mopsa «Kose-
fiindsl | 3BYK» B 3Toil KHMre nMpHMeHeHbl MeTOJbl COBpeMeHHOH MaTeMa-
1INMCCKOH (PH3WKH K OMHCAaHWIO MHOTHX BOMpPOCOB KJaCCHYECKOH akyc-
FhEidg

Haunnaa ¢ 20-x rogoe XX Beka B Hallell CTpaHe HWHTEHCHBHO MpO-
HOBITCA HCCNEAOBAHHST BOINPOCOB MY3bIKAJbHOH aKYCTHKH, CO3AaeTCH
[P ITAYYHBIX YYpeXKAeHH#H, B KOTOpbIX CTABATCA H pellalorcs npobjembl
(16 1 POEHHS MY3blKaJbHbIX HHCTPYMEHTOB H TEXHOJOTHH HX H3roTOBJIe-
s Han6osee H3BeCTHBIM yupeKeHHEM, B KOTOPOM B OCHOBHOM H GblIH
CuCpegoTodeHbl 3TH paboThl, ciepyer cydTath HayuHo-uccnegosaresnb-
¢ KN MHCTHTYT MY3blKasabHOH npomeiiniennocts PCOCP

Buaaouascs rpynna COBeTCKHX YYeHbIX BO [JIaBeé C aKajeMHKOM
it H AnapeeBbiv BhepBble B MHpe B ILIHPOKOM, KOMILIEKCHOM MJaHe
1aJla 3aHAMaTbCA BONPOCAMH 3BYKOOODA30BAHHS B MY3blKaJbHbIX
" rpyMenTax, npobjeMaMu KayecTBa, METOAAMH aKYCTHYECKHX HCMbITA-
min u pacyeroB AkagemukoMm H H AnznpeesbiM faH Meros onpeaeneHusi
IhY(THUECKHX CBOHCTB ApeBeCHHb KaK MaTepuasa, HAYLLero Ha H3roToB-
I 1ue AeK MY3blKaJbHbIX HHCTPYMEHTOB

Hpogeccopy A B Pumckomy-KopcakoBy nprHaAnexaT OCHOBOMOJA-
t nome paboTbl B O6JACTH CTPYHHBIX HHCTPYMEHTOB — KJABHIUIHBIX,
¢ MBIUKOBBIX H LIHIKOBBIX

TeMu MM HMHBIMH Npo6/jeMaMH MY3bIKAJbHOH AKYCTHKH 3aHHMAJHChb
i 40—50-x rogax C H Pxeskun («Cayx ¥ peyb B CBeTe COBpEMeH-
ubix hH3MyecKuX uccaenosanuii», 1936; «Kypc nekuuii no reopus 3sykas,
1960), H A TapG6ysos, BblABHHYBIUKI TEOPHIO 30HHOH NPHPOABI ClyXa
(<« My3sblkasbHast akycTiKas, 1954 r ), [1 H 3umun, 3anumasiuuiics son-
(}OCAMH HCTODHH KJABHLIHBIX HMHCTPYMEHTOB, pAaCyeTOM AYXOBbIX MY-
IHKANBHBIX HHCTPYMEHTOB, H ApYyrue

Ouenka 3BYKOBbIX H HIPOBBIX KauyecTB MY3blKaJbHbIX HHCTPYMeH-
10B — ocobenHasi npo6jema B akyctuke HcrtopHyeckn cioxuioch Tak,
WTO 3Ta NMpo6.ieMa B OCHOBHOM pellaJiach ANf CKpHNOKK JlaHHBIA HHCTDY-
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MEeHT, KaK HHKako#l apyro#l, mpHKoBaa K ce6e MHOMOYMCJEHHBIX HCCIEAO-
Bareneii. Bo3aMoxHO, CBOIO posb chirpaja 34ech cJlaBa CTapHHHBIX
HTaJbAHCKHX MacTePOB CKPHITHYHOI'O [ieJ1a,-CEKPEeThi KOTOPhIX HE AAIOT 110-
KOSI COBPE€MEHHHM CKPHIMHUYHBIM MacTepaM, BO3MOXKHO — MPHUYHHA B Kpa-
coTe 3BYKa CKpHnkH. Kak 6bl To HH Obl10, HO [/l CKPHIIKH MOXHO CUH-
TaTh YCTAHOBJIEHHbIM XapaKTep CIEKTPa PE3OHaHCHOro Kopiyca, COOT-
BeTCTBYIOWIHH CKPHIIKaM pa3HOro Kjacca KauyecrBa, a CJ€A0BaTe/bHO,
ycraHOBJeH TakoH (u3HuecKHd nmapaMeTp, KOTOPbIH MOMKHO KOHTPOJIH-
poBaTh H C MOMOILIBIO KOTOPOro MOXHO NOGHTHCS TpebGyemoro tembpa
uHcrpymenta. A. B. Pumckuit-Kopcakos goka3san BO3MOKHOCTb aKyCTH-
YeCKOro KomHpoBaHusi CKpumok. OH nuiueT: «OnbiT MOKasbiBaer, 4To
CXOXKECTb XapaKTepHCTHK H3JyueHus B o6sacTu pe3oHaHca 00beMa BO3-
ayxa (260—270 I'u), raasHoro pesonaHca Kopmyca (400—500 I'u) u B
o6aactu ot 700 no 1500 'y yxe Aaer xopoiuue pe3yabTaThi. OnbITHBIHA
MY3bIKaHT, MPOCNYIHBas CO CTOPOHBI, B 3TOM cJy4yae MOXeT H He OTJH-
YHTb 3ByKa OPHIHHAM& OT 3BYKa KomuH. [lJisi Takoro KOnupoBaHHs 3ByKa
TpebyeTcs MPocToi H, raBHOE, HETPYALOEMKHI Crloco6 CHATHS 4aCTOTHBIX
XapaKTepHCTHK M3Jy4eHHS HHCTpyMeHTas [5, 254].

B cBa3M ¢ ycraHoOBJeHHEM pOJMH CIeKTpa JAJsi OLUEHKH KauyecTBa
CKPHIIKM BO3HHKaeT BOMPOC OMNO3HAHHs MPHHAMJEXHOCTH CIEKTpa TOro
HJIH HHOT'O THNA K TOMY HJIH HHOMY KJaccy KauyecTBa, WJH HHaye — K TO-
MY HJIH HHOMY THIIOBOMY CHEKTPY HHCTPyMeHTa. 3lecb $aKTHYECKH NO-
cTaBJjleHa fpyras npobjema, a UMEHHO Mpo6aeMa paclo3HaBaHHA 3BYKO-
BblX 06pa30B. MysbiKasibHbie 3BYKH SIBJASIIOTCS CJOXKHBIMH 3BYKOBBIMH
CHrHasllaMH. MoXXHO roBOpHTS O si3biKe 3BYKOB, KaK 310 Aeaaet J1. JI. Msic-
HHKOB B KHHIe «ABTOMaTHYeCKOe paclo3HaBauHe 3BYKOBHIX 00pa3oB»
(1970). My3bikaabHble HHCTPYMEHTH MOBOPAT Ha CBOeOGPa3HOM f3bIKe.
OauH HHCTPYMEHT HMeeT sipKHi Tem6p, Apyro#t — rayGokuit TeM6p,
TpPeTHH, MOXeT ObiTb,— ruycasbifi. Hy)XHO HayuyuTbCcsl MOHHMATh sI3bIK
HHCTPYMEHTA, NIOHHMAaTh CJIOBA H 'PaMMAaTHKY s3blka, H — YMeTb Iepe-
BOJAHTb 3TOT A3bIK HAa TOT, KOTOPHIM MbI FOBOPHM.



il. OCHOBbI MY3blIKAJIbHOH AKYCTHKH

"1CCMOTPHM TeMepb COBPEMEHHbie IMOHATHA My3HIKAJLHO® aKyCTH-
ki H MPHHUHKIIL 3ByKOOGPa30BaHHs B OCHOBHBIX I'PyMax My3biKaJdbHbIX
WHCTPYMEHTOB.

Hcrounnks 3BykKa B My3biKajlbHbiX HHCTPYMEHTaX, KOTOpble HacT-
{¥IHBAIOTCS Ha OMpe/e/IeHHYIO BHICOTY TE€M HWJIH HHbiM MeXaHH4YeCKHM Cno-
«06OM, [deJsATCA MO THMy H3JyudaTeled Ha Heckoabko rpymn [6, 7]:
1) HCTOYHHKH C KOJEGJIOIHMHUCA CTPYHaMH;

) HCTOUHHKH C KOJIEGJIOIHMHCS A3blUKaAMH H CTEDP KHAMH;

1) HCTOYHHKH C KoJeGaouMucsa MeMOpaHaMu;

1) MCTOYHHKH C KOJEOJIOLHMHCS IN1aCTHHaMH;

1} MCTOYHHKH C KoJIeGJIOLHMHCS cTo/6aMu Bo3Ayxa (B Tpy6ax).

Bo MHorux TpyAax mo akycTHKe KOHCTaTHpyercs ¢(akT pacnpocrt-
])iIHEHHOCTH MeXaHHUYecKuX KojdeGaHu# B Mpupoje H TeXHHKe. YTBep-
A JLAGTCS, YTO KoJjeGaTesbHble ABHXKEHHSI H KoJjebaTe/bHbie Mpouecchl
npeacTaBasior coGoit Haubosee YacTo BCTpeyalollKecs BJAEHUs Hallero
mupa. Kakum o6pasomM My3blKka CBsI3aHa €O 3BYKOBBbIMH, KoJleGaTe/bHbi-
Ml ABHXKEHHSAMH? My3sblka — HCKYCCTBO, OTpakaiollee AeHCTBHTe/Nb-
HOCTh B 3BYKOBBIX XYLOXKeCcTBeHHbIX o6pa3ax. 3ByK B My3HiKe sIBJsieTCH
HOCHTEJEM Xy0KeCTBEHHOro o6pasa, H OH €CTb He uTo KHOe, KaK pacIpo-
« IpaHAOHecA B YIPYroH BO3AyLIHOH cpeie MeXaHuueckue KoseGaHus,
nOCTIPHHHMaeMbie YXOM.

OuyeHue 3ByKa fepeiaeTcsi HallleMy yXy C MOMOLLbIO MeXaHHYECKHX
nosieGaHuiA yacTHIL BO3AyXa, CO3A3I0ILHX BOJIHbI AaBJIEHHS H pa3peKeHHs.
lajiymaeMcsi 0 npHpode 3Toro gasieHus. C oueBHAHOCTBIO Mbl MoiMeM,
410 B KaXX0# OTAeJbHOH TOuKe BO3AYLIHOH Cpejbl B onpeneNeHHbIl Mo-
MCHT BpPeMEHH 3TO AaBjeHue GyleT NPHHHMATL BIOJHE ONpeleseHHOoe
iadyeHHe H, CJ1eA0BATeJ]bHO, ero' MoXHO OyneT BhipasuTb uucaoM. EciH
¢ OT HCIIOJIHHTeJIeH K ylliaM cayiuartedeii 6yaeT paclpoCTPaHATbCA HH-
jpopmanusa o6 urpe opkecTpa B BUAE BOJH CXKaTHs U pa3peXKeHwusi, TO C
NOMOLLBIO MaJIeHbKOro MHKpOgOHa, YCTaHOBJIEHHOTO 10 HallleMy XKeJa-
ntio B MOAXOAALIEM MecTe 3a/1a, Mbi CMOXKEM 3allHCaTh OCUHIOTPaMMY
\sYKOBHIX KOJIeGaHHH B BHAe KPHBOH, MOKa3biBaiollel, KakK W3MeHseTeH
INYKOBO€ JaBJjleHHe B BbiGpaHHOH TouKe BO BpeMeHH. M BOT 3Ta ocuuaio
1 paMMa, KpHBasi KaKO#-To c10XKHOH $opMbl, 6yaeT cogepkathb B cefe BCK)
nmipopmManuio o6 opkectpe, BepHee O ero 3ByyaHHH: W Kakue B AaHHLI
MOMEHT BPEMeHH HHCTPYMEHTbl HIPaiOT, H TO, YTO, HANpHMep, BTOPHUM
( KpHIIKA B [IEPBOM PAAY CHIFPajia OAHY $ajbLiHBYIO HOTY, KAlLVIAHY/ 3P
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Tesqb W T. . Ml pu 3TOM HuKakoro 3HayeHusi He uMeeT HH KOJIquCTBj
MYy3bIKaHTOB, HH CJOXHOCTb HCIOJHsIEMOH MY3biKH — BCE 3TO MOXeq
GLiTb MPEACTaBIEHO OJAHHM ENMWHCTBEHHHIM IPadHKOM, XapaKTepusyio:
HIHM H3MEHEeHHe 3BYKOBOIO AaBJlIeHHs. ¥ X0 U Ye/IOBeuecKH i MO3r Ha OCHO:
Be 3TOro M3MEHEHusl [AaBJIeHHs1 BMECTE BBIMOJHSIOT MOYTH CBEPXbECTECT-
BeHHYi0 paboTy no pasraabiBaHKIO Bcefl HYXHOH MHbOpPMaLku H Mpes:
CTaBJSIIOT €e HaM B MpocToil oco3HaBaemod ¢opme.

Eciu mbl cpaBHHM 3anucH 3BydaHHsi AYX PasHblX ODKECTpOB, Ha-
nprMep CHM(pOHHYECKOTO H AXKa30BOro, TO, K HAlleMy YAMBJIEHHIO, HaM
Gynet upessniualiHo TPyAHO HaHTH Kakoe-au6o XapakTepHoe pasanuuue
3aIMKCaHHbIX KPUBbIX. OHH OYeHb CJIOXKHBL. Mbl ¢ FOpPa3fo GobIIKM yCIe-
XOM CMOXEeM 3aHsITbCsi H3yueHHeM CHauaJsJa MpocTeHiluX Kosae6aHui.
I'paduk npocreitinero koneGanus npexcraBasieT co6of CHHYCOMAY, KO-
Topasi B CBOIO OYepeb ABJSAETCH «IOPTPETOM» YHCTOrO MY3biKaJbHOrO
TOHA, KOTOPBIA 3BYYHT JOBOJIBHO IVIyXO H MaJIOWHTEpeceH ¢ My3biKaJb-
HO# TOUKH 3DEHHsl, HO HMEET IPKO BbIPaXKEHHYIO Ollpee/IeHHOCTb BhICOTHI
(cxema 1). CpaBHuM cuHycouay c rpapukom «Gesioro wyma» (cxema 2),
MpHMEPOM KOTOPOro sIBJIAIETCS IUyM alIOAHCMEHTOB WJIH IIYM MOPCKOro
NpHGOs1 M KOTOPHIH He HMeeT KaKOH-IHGO onpeeneHHOl BRCOTH. KpuBas
TakKoro rpaguka GoJblie MOXOXKa Ha cayyalHbiH, XaoTHuHb HaGop
HMITYJIbCOB.
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Cxema 1. Tlpoctoe rapMoHHYecKoe KoJeGaHue
AB — nepros; DE u GF — amnautyna

Cxema 2. Beani#t mym
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Cxembl | ¥ 2 npeacTaBasiioT, iBa KpadHUX M0 CBOKCTBaM 3ByKa. Mox-
o CKas3ath, YTO BCE APYrHe €JOXHbIE 3BYKH HAXONATCA MEXIY ITHMH
IByMSI KpaHHOCTAIMH: MOJIHOH peryJsipHOCTH H IOJHON HeperyJsipHOCTH.
IlauHem usyuyeHue mpocTeHiinx KoaebaHuil.

®uauyeckas CyHIHOCTb KoJeGaTelbHbIX IMPOLECCOB, MPOHCXOASIIHX
i BUOpaTopax My3blKaJbHbIX WHCTPYMEHTOB, pa3auyHa. [IpHunHb KoJe-
OaHUA, HAIpHUMep, CTPYHbI, BO36yKAEHHOH ylapoM, OTIIKYAIOTCS OT MpPH-
YHH KoJeGaHHil fA3bIMKa B IIpoeMe roJocoBOH INIaHKH, Ha KOTOpHIH aeil-
(1ByeT MOTOK BO3JyXa, H COBCeM [pyrasi npuuuHa KoaebGaHu# crtonba
nosgyxa B TpyOKe AyXoBOro My3blKaJbHOrO HHcTpymenta. Ho gaxe
ilCpBO€ 3HAKOMCTBO C 3aKOHaMH KoJeGaHHH BHOPATOPOB MY3biKaJbHBIX
IMICTPYMEHTOB 06HaPYKHBAET MHOIO OJHHAKOBOrO B CaMHX KoseGaTelb-
nbIX ABHXKEHHAX 3THX BHOPaTOpOB.

Baarogapsi cxoxecTH pa3iMuHbIX KoJe6aTeNbHBIX NPOLECCOB AJsi
My3LIKaJbHBIX HHCTPYMEHTOB OKa3aJOCh BO3MOXHBIM BbIJEIHWTH [Ba
CHOBHBIX THITa KoJeb6aHui: 1) cBoboiubie KoJeGaHHsi, TO €CTb TaKHe,
nAKHEe coBepiiaeT BHOpaTOp, MepBOHAYaNbHO BO3OYXKIEHHBIH H 3aTeM
npeaocTaBaeHHbll camomy cebe. [Ipumep cBoGoAHBIX KomeGanuit naet
«1pyHa ¢opTenHaHo, yiapeHHas MOJOTOYKOM, AepeBsiHHasi IJacTHHKa
ncua0(poHa, Bo36YKAEHHAA KOMOTYIUKON U T. A.; 2) BBIHYXAEHHBIE KOJe-
OaHUSA, TO €CThb TaKHe, KaKHe coBepluaeT BUOpaTop My3blKaJ/bHOrO HHCTPY -
MCHTA, Ha KOTOpPbIi HenpepbiBHO Bo3ldeHCTBYyeT KaKasi-1u60 BHELIHss
«nna, Ecau 310 A3BIMOK B akkopjpeoHe uau 6asiHe, TO BHElHEH CHJOH
nnisieTcA MOTOK BO3AYyXa; €C/H 3TO CTPYHA CKPHIIKH, TO BHEIHSs1 CHJa
no3HHKaeT 6jarojaps TPEHHIO CMbIMKA O CTPYHY H T. A.

YKa)keM Ha OCHOBHOE€ pa3/iHUuHe 3THX THIIOB KoJieGaHuil: npu cBoboa-
nblX KoJeGaHuAX BHeIHsAs Bo30yXKjaloluasi cHJaa JeldcTByeT TOJNLKO B
ICpBOHAYaJdbHEIE MOMEHT, AaJbiie BHOpaTOp KONEGJEeTCs CaMOCTOSATE/b-
1o, cB060AHO, Ha HEro yKe He eHCTBYeT HHKaKas cuJla (KpoMe COMpPOTHB-
1CHUSI BO3AyXa M CHJI TpeHus B MaTepuane BHOpaTOpa H €ro omopax).
I1pn BBIHYXKAEHHBIX XK€ KoJeGaHHsIX BHEIHsAs BO306yxJalollasi chaa Mo-
« 10sIHHO BO3jelicTByeT Ha BuOpaTop. B pesyabTaTte Takoro pasnuuus B
N¢PBOM CJyuae KoJie6aHis OTHOCHTEbHO GLICTPO MpeKpanlaloTcsi, BO BTO-
POM — OHH AJATCA TaK AOJIO, Kak [OJro CyHUl€CTByeT BHEIIHSsI CHJa.

Paccmotpum Gojee nogpo6Ho oba Tuna koJebaHHus.

1. CBo6oaHbie KoseGanna BHGpaTopos
# MY3bIKaJbHbBIX HHCTPYMEHTAX

lkonebaTesbHbIE JBHXKEHHS B CaMOM OOLIEM BHIE — 3TO ABHIXKEHHA Tyla
11 clofa, H3 CTOpoHbl B cTopoHy. CpaBHHM MexAy coGoil, HampHMep,
noneOaHUsi BETKH AepeBa MpH MOpbIBax BeTpa pa3HO# CHJb U Kosne6GaHusi
10UKH, B35ITOH Ha cepeauHe cTpyHel. M BeTka nepeBa u cTpyHa coBep-
halOT ABHXKEHHS «d3 CTOPOHBI B cTOpPOHY». OaHako 06a 3TH ABHXKEHHS
IPUHLHKIHAJbHO Pa3/IHualoTcs Mo xapakrepy. BeTka kaxawiil pa3 Mmoxer
OTKJAOHATbCSA Ha pa3/]uH4YHOE PacCTOsHHE, W €€ cpefHee IOJIOXKeHHE B
pa3Hble MOMEHTH BpeMeHH Gy deT pa3nnunbiM. TOUKa XKe Ha CTPYHE Bceria
«OBepliaeT ABHXEHHE OKOJO MOJOXKEHHsI PaBHOBECHS, KOTOPOE OHA 3aHH-
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MaeT TOTAa, KOrla HaXOAHTCA B MOKOe. JTO nepeoe oTauHuHe. Bropoe ot
anune Gosee BaxkHoe. OHO 3aKjO¥aeTcssi B TOM, UYTO TOUKA HA CTPYHE
NPOXOAHT onpeneleHHOe MOJOKeHHEe (HaFIpPUMep, MOJOXEHHE pPaBHOBe-
CHs1) depe3 paBHble TIPOMEKYTKH BpeMeHH. [IBHXKeHHe BETKH AepeBa Ta-
KOTO MpH3HaKa HE COAEPMKHT: OHAa MPOXOAHT Kakoe-1HOO dHKcHpoBaH-
HOE [I0JIOXKeHHe uepe3 pasHble NMPOMEXYTKH BpemeHH. Hakoueu, ectk
ellle ABa MeHee CYIIECTBEHHBIX OTIHYMA: MYTh, KOTOPbIA NPOXOLHT BETKA,
BO MHOTO pas Goablie IyTH, NPOXOJHMOrO TOYKOH CTPYHBI, HO 3aTo Obl-
CTPOTA ABHXKEHHA WIH HHaue — CKOPOCTb JABHIKEHHHA Y CTPYHB ropasigd
G6oabiie. Jnsi Toro uro6el XapakrepH3oBath 00a BuAa ABUIKEHHs, nep-
Boe 0603HAYaIOT KaK HeMepHOAHYeCKoe, TO €CTb HeMOBTOPSIOUIeecs CTPO-
ro BO BPEMEHH, a BTOPO€ — KaK NepHOLHYECKOe, TO eCTb TOBTOPSIOLIECECs
peryasipHo Bo BpeMmeuH. Bo BpeMeHU IMePHOAWYECKH NOBTOPSIOTCH He
TOJIbKO OTIpejeJieHHbie NOOKeHHs1 TOUKH, HO U ee CKOPOCTH H YCKOPEHH s,
B My3bikasbHOM aKyCTHKe paccCMaTpHBAIOTCS TOJIbKO MEPHOLHYECKHE KO
aeGauusi U TaKue, MePHOLWYHOCTL KOTOPHIX HAPYLIAETCSA HE3HAaUHTENbHO,

Ipu wuayuenwu KojebaHuii OGBIYHO HE HHTEPECYIOTCS MOJIOXKEHHEM
TOYKH B AaHHBI# MOMeHT BpeMmeHu. Hanpumep, cTpyHa usgaer 3Byk 4.
B kakoii-To MOMeHT BpeMeHH Mbl CJABILIKM 3TOT 3BYK, HO OH He ompeje-
JIFIETCS TIOJIOXKEHHEM CTPYHBI B JaHHbii MOMEHT BPEMEHH, a 3aBHCHT OT
Bcero rnpouecca Koneb6aHH#l CTpyHbl B LeJOM. YcraHOB/eHHe oGLIKX 3a-
KOHOMEPHOCTe#H BCEro rpouecca B LEJOM XapakTepHO AJIA PAaCCMOTPEHHSA
pa3/HYHbIX THIIOB KOoJie6aHu!l HCTOUHHKOB MY3HIKaJbHbIX 3BYKOB.

IMocMoTpuM, KaKOBbl Kole6aHusi TOUKH, HaxoAsiuedcss HA TOpLE BHJ-
KH KaMeproHa. [10 ABHXE€HHIO OLHOH TOUKH €llle HeJb3s CYAHTb O ABH-
JKeHUH MHOTHX APYI'HX TOYEK BHGpaTOpa, U MPAaBOMEPEH BOMPOC: MOXHO
JIH OTOXIAECTBJ/siTb KoJNeGaHusi ONHON TOUKH C KOJIe6aHHSIMH HCTOUHHKA,
Ha KOTOpPOM B3siTa 31a TOuka? TeopHs KoneGanuil MOKasplBaeT, UTO Ta-
KO€ OTOX/eCTBJEeHHE XOTS H He3aKOHHO BO BCEX C/ydYasiX, HO 4acTo Bechb
npouecc kose6aHu# MOXeT GbiTh NMPeACTaBJIeH TaK XKe, KaK H ABHXeHHEe
O/LHOM-€JHHCTBEHHOH TOYKH.

Mbl ckasanu, «nocMOTpHUM... KoJeGauusi Touku». IleficTBuTenbHO,
KaK caenaTthb BHAHMBIME KoJleGaHHS TOUKH Ha TOPle BHJIKH KamMepTOHA?
MoxxHO, KOHEYHO, MBbICIEHHO MpPEeACTaBHTb cebe, UTO BHJIKH KaMepToua
nonepeMeHHo TO c6.nmxa10Tc51 TO YAASIOTCH. O6b1uHk KaMepToH CTaH-
Aapta BHICOTH 44' He MO3BOMHT YBHIETD ABHXKEHHE, HO €C/IH B3ATH
60/bLIOH KaMepTOH H NMPHKPENHTL K OAHOM BHJKE Kycodek rpudens or
KapaHjailia, TO ABH)KeHHe MOXHO cfenartb BuaumbiM. HyxHO TOMBKO
6bICTPO W JIeTKO MpoBecTH rpudeneM Ha KoneGiolEeMCsl KaMepToHe Mo

nojocke Gymaru.
==
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Cxema 3. BH3yanH3alHH KOJNeGaHHA HOXEK KaMepTOHa
1 — Gymara; 2 — KaMmepToH; 3 — Kapanjam
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Taxkum obpasoM, ¢ noMoubIO 60JbLIOIO KaMepToHa Mbl CMOIMIH YBH-
AEThb sicHee [BHXKEHHE TOPLUOB BHJOK H 3amedyaraeTb <«MOPTPET» KoJe-
GaHust Ha Gymare. KoneGaHusa kak Obl pa3BepHyJNHCb BO BPEMEHH; HO-
no6unii npueM H3o6paxkeHusi Kose6aHui Ha Gymare Tak W HasnlBaer-
¢fl — «pa3BepTko#l KojeGaHufi». Kcratu ckasaTh, pa3Beprka KosebaHui
MOXK¢T OHITH OCylUeCTBJeHa W APYTHMH NYyTAMH, HallPHMEP, ¢ MOMOLLbIO
3JIEKTPOHHOrO Jlyud Ha 3KpPaHe 3/J1eKTPOHHO-1yueBOH TPYOKH.

KamepToH MOXHO 3acTaBHTb 3ByHaTb HE TONbKO yZapoMm, HO H Hpo-
BOASl MO HEMY CMblUKOM. B 3ToM cnyuae nmoprtper KoJeGaHu#t Haobpa-
JUTCA  MJ1aBHOH KpHBOH — cuHycouzofi. CuHycouaa — rpaduueckoe
iIpejcTaBjieHHe KakoH-iu60 nepeMeHHON BeJHUMHBI, H3IMeHAOUeHcs No
3aKOHY cHHyca. B Haulem ciiyuae Tak H3MEHsieTCs BO BPEMEHH MOJIOXe-
HHe TOUKH HA TOpLE BHJKH KaMepPTOHA.

MHorue ¢u3snyeckHe sBJIEHHS B NPHPOAE NPOUCXOIAT B COOTBET-
CTBHH ¢ 3aKOHOM cHHyca. CTporasi MaTeMaTHKa CUHTaeT CHHYCOHAaJb-
HBIM TOJIBKO Takoe KosebGaHHe, KOTOPO€ HHKOrga He HauHHaJOCb H HH-
Korja He KoHuaercsa. EctecTBeHHO, uTO peanbHble KoJebaTelbHble NMPO-
Ilecchl HHKOTAA TAKOMY YCJIOBHIO He oTBeualoT. Bce nmeer cBoe Hauamno
H KoHeu. [To3TOMy NPHUHATO cUHTaTh KOJMeGaHHsI CHHYCOUAANbHBIMH, €CIIH
OHH SIBJSIOTCA TAKOBbIMH XOTsl Obl Ha KOHEYHOM, AOCTAaTOMHO AJIHTENb-
1IIOM OTpe3Ke BpeMmeHH. Ba)XHO MOAUEpPKHYTb, YTO HE caMa CHHyCOHJa
upe/cTaB/sieT HHTEpeC, a MePeHOCHMbIH €0 MpH3HaK, Ta HHpopMaius,
KoTOopasi paccKasbiBaeT HaM O CBOHCTBaxX KoJeb6aTeNbHOH CHCTEMBbI, O
npoueccax, HPOHCXOASALIHX C HACTPaWBAeMbIMH HCTOUHHKAMH 3BYyKa.
UesioBeK CABILKHT 3ByK KaMePTOHA HMEHHO NOToMy, uTo 6apabaHHas nepe-
1HOHKa B €ro yxe KoJe6JeTcsi B TaKT C CHHYCOHAaJbHbIMH KoJleGaHHAMH
KaMepToHA.

BoiaBaeHne o6mKX 3aKoHOB KoJebGaHuH HaMmHoro obJeruaercs, ecqau
1CNOJMB30BaTh rpadUKH Kone6aHull, naloluHe HarsAaAHOe NpeacTaBaeH e
0 xapakTepe koJe6Gauuil. Takofl rpa¢uk MoXKHO moJayuuTb aubo ¢ no-
Mollbio NpHOGOpPA, KaK B BbILUCNPUBEAEHHOM ciyuae, 1u0O BHIMEPTHTD,
YUHTHIBAsi 3aKOHOMEPHOCTH KoJaebGaHHH,

Ha cxeme 3 ropuaoHTajbHasi OCb TOYHO COBMAJae€T C MNOJOXKEHHEM
10UKH Ha TOPLE BHJIKH, KOI'1a KaMepTOH He kosebaercs. [opu3oHTaabHas
(b — OCb BPEMEHH, U €CJIH NPOBECTH B KAKOH-TO MOMEHT BPEMEHH uepes3
)1y OCb MEPNEHIHKYJIsAP A0 NEpeceueHHs1 ¢ CHHYCOHIOH, TO TOUKa nepece-
"ICHHS MOKdXKeT, HA KAKOM PacCTOSIHHH HAXOAMTCH BHJIKA KaMepTOHA OT
IHICHTPAJIbHOI'O MOJIOXEHHS, TO €CTb HOJIOKEHHS PaBHOBECHS.

lFoBopsT, 4YTO TOUKa coBepilaeT noJHoe KoJebGaHHe, KOIAA OHa H3
hAKOT0-TO (PHKCHPOBAHHOT'O MOJIOXKEHH S, HANPHMED H3 NOJIOXKEHHA HOKOs,
O1KJIOHSAETCA B OfHY CTOPOHY, JaJiee ONyCKAaeTcsl A0 MOJIO0MKEHHS PaBHO-
'CHsl BHOBb, NPOXOAMT €ro, OTKJIOHSAETCHA B APYryl0 CTOPOHY H CHOBa
no3ppamaeréss B LEHTPaJbHOE HosoxeHHe. Bpems, B TeueHue KoToporo
0UKa, coBeplualomas Kone6aHus, MPOXOAHT BCe MPOMEKYTOUHBIE NOJIO-
/W€HHs1 H BO3BpaILaeTcs K NPOH3BOJIbHO BBIGPAHHOMY HCXOAHOMY, Ha3bi-
niercsine pH o oM koneGauuit. HanGosbiee 0TKIOHEHHE TOUKH OT NMO-
nOXEHHS1 PaBHOBECHSI Ha3biBaeTcsi aMNA KW Ty a0 # konebanui. Takum
opasoM, TOUKa COBEpLIAET OJHO MOJHOE KoJseGaHHe, Koria NPOXOIHT
|pACCTOsIHHE, PABHOE B CYMME HETHIPEM aMIUJIHTYAaM, a BpeMs, 3aTpaveH-
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HOe TOYKOH Ha 3TO ABHKeHHe, paBHO nepuony. Hanpumep, nepuog koJe-
6anusi Kameprona aa' pasen 0,0022727272 c. Okpyraenso 0,0023 ¢ wau
2,3 MHJJIMCEKYHAbl. DTO 3HAUYHUTENbHO MeHblle BpeMeHH, Heo6XOxHMOro
raasy pas socnpuaThsa ABHKeHHs (okodso 0,1 ¢), NO3TOMY MBI H HE B CO-
CTOSIHMH YBMIETH KOJeGaHUR HOMXKeK KamMepToHa 4a'.

Yucao KoaebaHuit MM YMCIO MEPHOLOB 32 OAHY CEKYHAY €CTh 4 a C T O-
Ta KoneGauuil. Stor napaMerp o6paTHO NMPONOPIUHOHAJEH NEPUOAY, U
ero MOKHO BHUYMCJINTB, Pa3fZeJuB eIHHULY HA nepuoa. Tak yacrora aas
KoneGanus ¢ nepuogom 0,002273 ¢ 6yaer pasna 1:0,00273 =~ 440 koneba-
HHU B ceKyHAy. EAunuua yacrorsl — re p . OguH repu — OLHO KoJeba-
HHe B cekyHay, 440 I'u — 440 koseGaHuil B ceKyHay.

Llast koneGanus, npeacTaBJeHHOro Ha cxeMe 1, pacCMOTpPeHHHBE TOJBKO
YTO nNapameTpbl — MEPHOL, YACTOTA H AMIVINTY 1A ~— NOCTOSIHHHE BO Bpe-
MeHH BeJH4HHb. OHU MOCTOSHHBL H B MEPBYIO, H BO BTOPYIO, H B TPETHIO,
M B nocaeayloure ceKyHAH. Ho KakuM ke 06pas3oM MOCTOSHHbIE BN UYH-
Hbl MOTYT NpeACTaBJATb CaMO ABHKE€HHe TOUYKH? Mbl ellle He cka3anaH 06
OHOM nepeMeHHON BeJMUMHE, KOTOpAA HeceT HeNocpeacTBeHHY0 HHOp-
MaUUI0 O ABHKEHMH M 3ABUCUT OT KOHCTAHT (MOCTOSHHBIX BEIHUYUH)
KoJeGaTeNbHOTO Mpouecca. Jrta nepeMeHHas BeJHYMHA — OTKJAOHe-
H H e KoJebJoueicst TOYKH OT NMOJNOKEeHHS pABHOBECH A B AaHHbIH MOMEHT
BpeMeHH. Korja oTKIOHEHHe MaKcHMalibHOe, er0 HAa3blBAIOT aMIINTY O0H,
KaK M 6bl10 yiKe yCTaHoBJaeHO Bbille. Ecau Mbl 6yzeM 3HaTh 3aKOH U3Me-
HeHUsl OTKJIOHeHUSl Yy BO BPeMeHH, TO TeM cambiM 6GyaeM 3HArb Hpak-
THYECKH BCE O ZAHHOM npollecce koneGanusa. ['paduueckn 3aKOH u3MeHe-
HHS OTKJIOHEHUS BO BPEMEHH YiKe MNpejcTaBJeH KpPUBOH HA cxeme, T. e.
cuHycougpoil. [Toaromy ocraercst TONbKO NpPeACTABUTb 3Ty KPUBYIO C NO-
MOILLbIO COOTBETCTBYIONIEH (GOPMYJbI:

y==A.Sin 2nf.t, (1)
rae: A — amnauryga KonebaHus,
f — uacrora koneGamua (f = = rae T — nepuon),
2n — nocrostHHBIA Ko3gduuuent (n = 3,14),
t — Tekyuiee Bpems,
Yy — OTKJIOHEHHE KOJeGJIoLIeNCcS TOYKU OT N0J0KEHUSt PAaBHOBECHSH

B JaHHbIl MOMeHT BpeMeHH t.

O60o3Haynm npou3BeeHNe MOCTOAHHOrO KO3 UL HeHTa 25t HA YaCTOTY
f 6ykBO# w, KOTOPYIO HA30BEM, B OTJIHYKE OT LHKJIHYECKOH yacToThl f, Kpy-
roBoil yacroroil: 2af=w. 1o o603HaueHUe Gyaer UCHOJNB3OBAHO HHXKeE.

Jlio6oe koseGarenbHOe ABUXKeHHe, cOBeplualoilieecst No 3akKoHy (1),
Ha3biBaeTcsl rapmMoHHYecKuM KosJeGaHuem. Emy coorsercTByer 3BYK Ka-
MepTOHa, KoJeGaHHs1 KOTOPOro HeNpepbiBHO MOAAEDKHBAIOTCH CMbBIYKOM.
B my3biKa/lbHOH aKycTHKe ¢ NOHATHEM IapMOHHUYECKOro KOJeGaHHs CBsi-
3aHO MOHsiTHE yHCTOrO TOHA. MiMeHHO uHCcTHIf TOH, B3aHMOgecTBYOLMH
¢ APYrHMH YHCThIMH TOHaMH, SIBASIETCA «OODBEKTOM» HACTPONKH.

HM3meHeHuss mapamerpoB rapMOHMYECKOro KoJe6GaHusl BbISBIBAIOT CO-
OTBETCTBYIOLLHE H3MEHEHHA TOHA. Tak, yBelnueHue aMIIMTYAbl BbI3biBa-
€T yBeJHYeHHE I'POMKOCTH, 2 YMeHbllieHHe WM YBeJHMYE€HHe 4acTOTH —
NOHUXKEeHHE WJIH MOBbiLieHWe TOHA. A CyuHIecTBYeT JM CBA3b MeEXAY

28



‘MIJIMTYLOH M HacTOTOR? 3aBUCHT JiH HaCTOTa OT TOrO, HACKOJIbKO CHJIbHO
w36y AMIH KaMepTOH MM cTpyHy? OTBeT — M ga, H HET — MOXET MO-
«.13aThCA Ha NepBHI B3MIsIA NapafokcanbHbIM. M3 loruku Beab H3BECTHO,
110 ABa NPOTHBOMOJOXHBIX CYXAEHHsI 06 OAHOM U TO XXe MNpeiMeTe
1 MOTYT GBITH OJHOBPEMEHHO HCTHHHBIMH, KAKOE-TO CYXIEHHE MOJiXKHO
“urb JoxHbeIM. OgHako JOrHKa Takoro orBera Gyjer crnaceHa, ecsiu
yeCThb, € KaKOH TOYHOCTBIO ONpeesiTh H3MEHEHHE YacTOTHL TPH H3MeHe-
M aMIUHTYAH. B nepBoM mpH6/iHXEHHH MOXKHO CUUTATh, UTO NMapaMer-
i He 3aBHCAT AJfA OOJbIUHHCTBA BHOPATOpOB OAWH OT APYroro, ecjiH
AMIJIMTYAB. KOEOMIOWIHXCA CTPYH HJIH $3BIYKOB [JOCTAaTOMHO MaJsibl.
lunoe cBoiicTBo KoseOGaHHH Ha3wiBaeTcss H3O0XpoHHoOcCTbHIO. [lpak-
11'IeCKM UeJIOBEK He 3aMeuaeT H3MEHEHHs1 YacTOThl, ec/id MepBuifl pa3
v 1rpaTh TOH O4E€Hb THXO (TMHAaHHCCHMO), a BTOPOR pa3 — oueHb FPOMKO
(ihoprHccumo). [la uHaue u Hesb3s Gbl10 Gbl HFpaTh Ha HHCTPYMEHTAX,
I LOTOPLIX MPH H3MEHEHHH rPOMKOCTH H3MeHssiach 66 uacrora. M Bce ke
neGOMbLIHE OTKJIOHEHHA OT H30XPOHHOCTH HaOMIOAAIOTCS JaXe y NpH-
{1 HHOTO 3TaJIOHA YacTOTH — KaMepToHa: YacToTa OueHb THXHX ero Ko-
1eGaHUH YyTb-4yTb HHXKE YaCTOTbl CUJABHBIX KoseGanuil. Ho yxo Takux
"1 KJIOHEHHH UaCTOTH MONPOCTy He 3aMmeuaer. B naHHOH KHure paccmar-
'MBAIOTCA TOJNBKO H30XpOHHBIE KoJieGaHHs HIH, KaK HX HHaue HasblBaioT,
teinsle kosleGanus. Ecin ke n3oxpoHHOCTb Hapyuiaercsi, To KosieGa-
niY Ha3bIBAIOT HeslHHEHHBIMH. BOJIbIIHHCTBO BHGPATOPOB MY3biKaJbHBIX
{NICTPYMEHTOB TIPH OY€Hb CHJbHBIX Kosie6aHHAX, GOJbUMIMX aMMaMTyAax
1110T HeJHHEHHBle KoJleGaHHs HJH, KaK roBOPAT, CTAHOBATCA HeJWHe#-
wmaMu cucremMaMH. Ho mpH pocraToyHo MadbiXx aMILIHTyLaXx KoJieGaHHsA
1 My3blKaJbHHIX HHCTpYMeHTax MOXHO CUMTaTb JIHHERHBIMH.

Mbl yCTaHOBHJH, YTO TrapMOHHYECKHe KosneOaHHsI KamepTroHa HMelOT
alipeieJieHHYIO 4actoTy (MM o6parHyio efl BeJIHYHHY — MEPUOL) H aM-
ninTyay. HomycTum, aBa OQHHAKOBHIX KaMepPTOHa HMEIOT OJHHAKOBLIE
AMITHTYABl H YacTOTH. MOrYT JiH YeM-TO OTJIHYAaThCH KoJieGaHHA 3THX
1 aMeproHOB? OxkasbiBaercs, Moryr. OQHH KaMepTOH MOXHO 3aCTaBHTb
my4aTh HECKOJIbKO Mmo3xe, ueM apyro#. CoorBercTByiollHe rpaduKH
nose6aHHA GyAyT CMeUleHbl APYT OTHOCHTEJNbHO Apyra (cM. cxemy 4).
1 1KOMY CMEHIeHHIO AaJH CrelHalbHoe 0603HaueHHe — C A B U I' WK, YTO
OoJee ynotpeGuTeNnbHO, pa3 HocThb ¢a3. PasHocTh ¢a3 onpeaessiercs
PaCCTOSHHEM, OTCHHTAHHbLIM NO OCH BpeMeHH (ropH30HTa/ibHOH ocH),
1/112KO 3TO CMelleHHe 0 BpeMeHH yAo6Hee BbIpa3uTh B JOJisIX NepHoaa,
nopoYe TOBOPsI, COMOCTABHTL CMelleHHe ¢ BeJHUHHOH mepHoia.

T

[

Cxema 4. Capur $pa3 koneSaHHH
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Ipexnoaoxum, uto B KaKOA-TO MOMEHT BHJKH OLHOTO KaMepTo
OTKJOHHJIUCh OT MOJONEHUS PABHOBECHS HA MAaKCHMAJbHYIO BEJHYHH
a B TOT e CaMBblii MOMEHT BHJKH BTOPOrO KaMepToHa NPOXOAAT MOJ
KeHHe paBHOBecHsi. CHHYCOH[bl B 3TOM C/yuae CABHHYTH Ha YeTBep
nepvoaa (cm. cxemy 4), H KojebaHusi pasauvaloTcsi no ¢ase Ha 9
(nonHuf nepuon npuHAT 32 360°).

s uwacTpoiiky BaXXHYI0 poJib, KaK YBHIHM jaajee, HrPaet PasHoC
a3z 0° u pasHocTb a3 180°. CooTBeTcTBYIOUIHE NaPhl CHHY COH/, TIOKA3
HH Ha cxemax 5 u 6. Ilpu uyneBolt pasnoctH ¢as rpaduxku Kose6aHu
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Cxema 5. CnoxeHnHe rapMOHHYECKHX Cxexa 6. CnoxeHHe rapMOHHUYECKHX
KOJieGaHHA ¢ paBHHIMM YacCTOTaMH KONeGaHHA ¢ paBHEIMH YacTOTaMu
Pasnocts das = 180° pasHocTh a3 P = 0°

KaMepTOHOB TOUHO cOBNALAI0T, TaKHe KoieGaHUsi HAa3bIBAIOTCA CH H a 3-
Hbl M 1. [TpH pasuocti ¢a3 180° konebaHus sABASAIOTCS Kak Obl 3epKalib-
HbIM OTpaKeHHeM Apyr Apyra. B 3tom ciyuyae BHIKH OLHOrO KaMepToHa
MaKCHMaJbHO pa3/BHHYThi, a2 BHJKH BTOPOTO KaMepTOHa MAaKCHMaJbHO
cOJMIKEHBl B TOT e CaAMBfi MOMEHT, B CJeyIOUIHAl MOMEHT [OJIOXKEHHE
BHJIOK MEHsIeTCsl Ha NPOTHBOIOJIOXHOE U T. A. Eciu uacToTel KamepTonos
B TOUHOCTH COBMAajaioT, 2 Pa3HOCTh a3 coxpaHsieTcs NOCTOsAHHOA (U He
o6sizaTeNIbHO paBHOH HYJIO), TO TakHe Kosje6aHHsi HA3HBAOT CH H-
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«poHHB MHU. CHHXpOHH3auA KoNeGaHHH HMeeT MecTO, HaNpUMep, NpH
nicrpoiike ynucona. OTMeTuM TaKxe, uro KoleGaHHA C pa3HOCTbIO (a3
180° Ha3bIBAIOTCA a HTH (a3 W bl MH, CaMH KoJle6aHHS MPOHCXOJAT B
nporksodase.

Moustue o pasHocTd (a3 HeoOXOAMMO IpH BbIACHEHHH SIBJEHHH,
NPOHCXOAAIIHX NPH COMOCTABJEHHH ABYX HJH HECKOJbKHX rapMOHHYe-
(KMX KoJeGaHHH B mnpouecce HacTpoHKH BHOGPATOPOB MY3LIKAJBHOIO
niCTpyMeHTa (TO ecTh CTPYH, A3BIUKOB H T. [.). B 3TOM cnyuae pasHoctb
(ja3 comocraBJasieMblX TOHOB HMeeT peluaiollee 3HaueHue. Capur a3
paccMaTpHBaJicA 10 CHX MOP KaK XapaKTepUCTHKAa BPEMEHHOIO CMELIEeHHS
koneGanuii. Ho MOXHO ycTanoBHuTb nousTHe ¢asbl H AJs1 OLHOTO rapMo-
nuueckoro koseGanud. Torga ¢asy, BbipaXKeHHYIO B JOJAX MEPHOAAE,
HYXKHO OTCHYHTBHIBATb OT KaKOro-1u60 MPOH3BOJbHO BLIGPaHHOIO MOMEHTA
npemMend. OGbLIYHO paccMaTpUBAOT TaK Ha3blBaeMyl0 HavyaJdbHYIO
p a3y, KOTOpasi XapaKTepH3yeT COCTOsiHHE I'apMOHHYECKOro KosiebaHusi

i HayaJbHb MOMEHT BpeMeHH, U 0603HauaioT ee 6ykBoi ¢ . Hauaabnas

(pa3a KoaeGaHu#h BHOpaTOpa B MY3HIKAJLHOM HHCTPYMEHTE 3aBHCHT OT
vnoco6a ero Bo36yxaeHus. Tak, aasi crpyHb ¢oprenHaHo, Bo3GyXKAeH-
#ofl yHapoM MOJIOTKa, HauaJibHasi ¢a3a OyAeT paBHa HyJIO, TaK Kak
¢TPYHa MPaKTHYECKH MTHOBEHHO HauKHAaeT ABHIATbCA H3 CBOEro MOJO-
KeHuA paBuoBecusi. Hanporus, crpyHa WHKHNKOBOro HHCTPyMeHTa, OTTS-
HyTasi B CTOPOHY M OTNyIEHHAasi, HAYHHAET CBOM KoNeGaHHsA OT MAaKCH-
MaJIbHOTO OTKAOHEHHS OT MOJIOXKEHHS paBHOBecHs, H da3a TaKoro Kole-
GaHusi CTPyHbl GyleT paBHa He HyJio, a 90°.

Tenepb MOXHO 3aNO/NIHHTbL TpU rpadbl «aHKETH» JMIO60Or0 rapMOHH-
"1eCKOro KoJieGauus: yacToTa, aMuTyAa u ¢a3a. ITu napaMerpsl ocra-
10TCsA MOCTOSIHHBIMH B TeYeHHE BCero npouecca W XxapakTepu3yioT Koleba-
1He B 1&JOM, B OT/IHYHE OT NepeMeHHbIX «OTKJOHEHHS y» H «BpeMeHH t»,
\apaKTepH3yIOlHX NOJI0XKeHHe KoJle6iomeRcsi Touku Bo BpemeHu. C yue-
IOM «aHKeTHHIX JaHHbIX» rapMOHHUYeCKoe KoJeGaHHe MOXeT OLITb 3ally-
¢aHO aHaJHTHYECKH B cleldylolleM BHJE:

y=A.Sin(wt—q)0)’ (2)

1le: y — OTKJAOHEHHe TOUYKH OT MOJOXEHHS PaBHOBECHS B AaHHLIA MO-
MEHT BPeMeHH t,
A — amnauryaa,
® — Kpyrosas 4acTora,
t — Bpewms,

P ¢a3a KonebaHHA (HauaJbHasA ¢asa).

OTknoHeHHe Yy KoJe6Jiouieci TOUKH OT MNOJIOXEHHSI pPaBHOBECHS
110 BhilllenpHUBeAeHHOH ¢opmyde (2) MOXHO CBf3aTb C NMAapaMeTpaMmH
nubpatopa. Kakue Xe B 1aHHOM cllyuae HYXKHb napamerpbl BiGpartopa?
CyuecTByeT ABa 06061UeHHBIX Tapamerpa Jio6Goi Koaebmiomencs cuc-
reMbl, BAHSIOUKHE HA YacToTy KoJsieGaHu#: 3TO ynpyrocrb U Macca Bu6pa-
ropa. Onu 0603HaualoTCA, COOTBETCTBEHHO, 6yKBaMu K u M. Koadpduuu-
CHT K Ha3bIBaIOT elle XKeCTKOCThbio. PH3HUeCKHi CMbIC 3TOr0 K03 pu k-
CHTa MpOLUe BCEro MOACHHTb Ha NMPHMepe NPYXKHHBl C rPy30M, KOTOPhIH
MOXeT KoJe6aTbCi Ha NPYXHHe, €ClH BTOPOH KOHeU NPYXHHBI He-

NOABHXKHO 3aKpelJeH B onope: Ko3pHUHEHT K YHCJIEHHO PaBeH yCHIHIO
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B NIPY3KHHE NIPH €€ PACTSKEHUH (HAM CXKATHH) HAa eAMHHLY AJUHBL (CM)
B cTpyHe ko3¢ dHLUHEHT XKeCTKOCTH yBEJHYUBAETCS] ¢ NOBBILIEHHEM HA
TSIXKEHUS1 CTPYHBI, B sI3bl4KE 3TOT KOIPPUUHEHT MONKHO YMEHbLIMTE
NOANUJANB SI3bIYOK Y OCHOBaHUA. BrisicHuB tenepb (U3HYECKHH CMBIC
ynpyroctu (xectkoctd) BuGpaTtopa, Mbl 6e3 TpyAa noiiMeM W CBA3
napamerpos BU6paTopa ¢ 4aCroToH, yCTaHaB/IMBAEMYIO OCHOBHOH GopMy
JIOW 1711 KosleGaHUsi MaTepuaJbHbIX TeJq:
o = __’.C_
M
rae K H M — PACCMOTPEHHble Bbllle YNPyrocTb H Macca.

3nauenue yacrorbl U3 ¢opmyabsl (3) MOXHO NMOACTABHUTL B YpaBHe
nue (2). Torma okaxercsi, 4T0 Becb NMPOLECC FaPMOKHUYECKOTo KoJeba
HHsI 3aBMCHT OT YE€ThbipeX NMOCTOSIHHBIX AAapaMeTPOB: YNPYrocTH H Mace
Tesa, ¢ OJHOH CTOPOHBI, H aMIIMTYIbl U HauaJbHOH aadsl — ¢ Apyro#
[IBa nepBLIX MOCTOSIHHBIX MapaMeTpa BhIPAKAIOT JHKAaMHUECKHE CBOUCTB
BUOpaTOpa, a ABA AOCACAHHMX — TAK Ha3blBaeMble HauajbHble YCJIOBH
KoJe6aHuil (rae paccMaTpuBaeMasi TOUKA HaXOAM/IAch U KaKylO CKOPOCT
HMe/1a B HAauyaJbHLIH MOMEHT BPEMEHH).

Mbul yXxe conocraB/s/id rapMOHHUYecKHe KOJeGaHHus ABYX KaMEepTOHO
npu pacwudpoBke MOHATHS cABMra (as, HO NpH 3TOM OCTaBHJH Ged
BHHMAaHUS pe3yJbTaT COBMECTHOIO 3BYYaHHs JBYX KamMepToHOB. To, uT
c/1yqaH CJ0XKeHHS KoJieGaHni NpaKTHUeCKH HMEIOT MeCTO B MY3bIKaJbHbIX
HHCTPYMEHTAX, 10KA3bIBAET KAK OMNbIT ¢ KAMEPTOKAMM, TAK H COBMECTHOE
3By4YaHHe CTPYH, I3bIYKOB, IJIACTHH KcH10(OHOB H 1. 4. Hanpumep, asa
OZHOBPEMEHHO KOJEG/IOMMXCS 53bluKA BO3AEHCTBYIOT HA BO3AYILHbIH
06beM, HaXOASLHACA PSAAOM C HUMH, 3acTaBisAs ero koJjebarbcsl nog
BO3/€HCTBUEM CYMMApHOTO [IBHUKEHHS s13bIUKOB.

PaccmoTpum ¢ noMoubio rpaHuecKoro C/0KeHHs! HeCKOJbKO OCHOB
HbIX CTy4aeB, XapaKTepHbIX A/l KACTPOHKH, 4 UTOOH HALUN PACCYKAEHHS
6bUIH CTPOTHMH, 3aCTaBUM KO/e6aTbCsi ABa KAMepPTOHA WJ/M ABA fA3bluka
JNOCTATOUHO THXO ¢ HEGOJIbIUIUMHU aAMIVIMTYAAMH (NpH GOJbIIHX aMIIHTY-
Aax KoJe6GaHHs CTAaHOBATCS OTJHMUKBLIMH OT NPOCTOH CHHYCOMAB) H
GyLeM noanepKHUBATh KONeOaHHS B TEUEHHE TOTO BpEMEHH, KOTOPOe KaM
Heob6xoaumo. B 3TuX yc/noBusX BbIOpaHHble HCTOYUHMKH 3ByKa AalyT
rapMOHHYECKHe KOMeGaHHs, COOTBETCTBYIOILHE 3aKOHY cHHYyca. BosbMem
AJ1s1 OTIpele/IeKKOCTH 06a KaMepTOHa ¢ OJKON U TOH XK€ 4acTOoToMH, Kanpu-
mep 440 T'u. M3 npakrukd moGOA HKACTPOHILMK MM MY3bIKAHT
3Haer, YTO pe3yJbTaT HH4Ero ocoOeHHOro npeacTas/sitb He 6yler: npo-
cTO ABa KaMmeproHa OyayT 3Byuartb rpomue, uem oguH. [Toscuar rakxe,
YTO HMEHHO AJs1 YBEJHUYEHHS TPOMKOCTH B (OPTENHAHO HATATUBAIOT
TPH CTPYHbI, a B 13bIYKOBOM HHCTPYMEHTE [AEJNAIOT ABA HJH TPH S13blYKa
IJ151 OAHOH K TOM e HOThl. Teopusi KoneGahui MOACKA3bIBAET HAM, 4TO
KOJIe6aKUS HECKOJbKHX OJHHAKOBO HaCTPOEHHbIX BHOPATOPOB CHHXPOKH-
3UpYIOTCS, Pa3KOCTb a3 HX KoseGakHil CTaHOBUTCA HYJEeBOH H OHHM B3a-
AMHO ycHanBatorcs. Ec/in 6bl Mbl CJIOXKUIH TpadHUeCKH IBE CHHYCOHAbI,
1306GpaKeHHble HA cXeMe 5, TO MOJYUHJIH bl TOXKE CHHYCOHLY, C TAKOH XKe
4acTOTOH, HO ¢ aMIJIMTYIOW, paBROH cyMMe aMINUIMTYA CKJaJblBaeMbIX
koJgeGakuit A;+As. Ho Teopusi KoseGaruit TOBOPUT TaKXKe H O TOM, UTO
IIPH CJIOMEKHH ABYX rapMORMYECKHX KO/IeOAHUH C OJAMHAKOBBIMHM 4acTo-

’
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1aMH MOXKET MPOHCXOAHTb HEe TOJbKO YCHJIEHHe KoJeGaHHH, HO H HX
oclafnende. To NpoH3OHAET B TOM Cilyudae, ecjad Kojae(GaHHsl aHTH(a3-
nble, TO ecTh ¢ pa3HocThio ¢a3 180°. B stom MoXHO yGeaHThbCs, ecaH
I paUUECKH CJOXKHTb CHHYCOHJbl, NOKa3aHHble Ha cxeMe 6. CKiaabiBaTh
neo6X0AMMO C yUeTOM HanpaBJ/eHHs OTKJIOHEHH S BBepX HJH BHU3. Hanpu-
Mep, B KaKOH-TO MOMEHT BPEMEHH TOUKA B COOTBETCTBHH C OJHOH CHHY-
«OHJOH JOJAKHA OTKIOHHTbCS BBEpX HA BENHYHHY Y, HO B COOTBETCTBHH
¢ ApYrod CHHyCOHAOH OHA AOJNXKHA OTKJIOHHTbCA BHH3 Ha Ty e BeJH-
unHy y. Ecin aMnuIMTYbl paBHbl, TO pe3yJabTHpYIOLiee Bo3JeHCTBHE HA
hOJIEGMIOLLYIOCS] TOYKY OKa3biBAeTCS1 PaBHbIM HYJIO H TOYKA AOJKHA
ocTaBaTbCsl B NOKoe. TeopeTHuecKH /[Ba aHTH(A3HbIX rapMOHHUYECKHX
nojlefaHuss ¢ paBHbIMH AaMIVIATYAAaMH B3aHMHO YHHUTOXawTCH,
A1—Ay=0. Ho kT10-HuGyab u Koraa-HuGyab pa3Be cibliualj, 4To6bl ABA
0JHOBPEMEHHO 3By4YallHX KaMepTOHA racHJH KojaebaHHs Apyr Apyra?
lHer, He caplinan. OxHaKo Teopus 34ech npaBa. B peiicTBUTENbHOCTH Xe
OueHb TPYIHO NPH TOYHO HACTPOEHHbIX KAMEPTOHAX MOJAYUYHTb KoJeGaHu s
« pasHocTbio a3 180°. KoneGaHus kamMepTOHOB HJH CTPYH B YHHCOHE
IBTOMATHUECKH CHHXDOHH3HPYIOTCS, cTaHoBATCA cuHdasHbimH. U Bece xe
rauleHHe KoseGaHHH, XOTSI H He COBCeM MOJHOEe, YAacTHYHOe, MOKHO
HOY4HTb, caywasi KoJeGaHHs ogHOro kameproHa. [las 3Ttoro Hano
PACHOJOXKHTD KAMEPTOH BEPTHKAJAbHO BOJIH3H yXa H Me[JIEHHO BpailaTh
BOKPYT BepTHKaabHOH ocH. HeTpynHo HaliTH Takoe noJioxkeHHe Kamep-
(OHA, NIPH KOTOPOM 3BYK KAk Obl MTHOBEHHO Nponajaer. 3To 3HaUUT, 4TO
¥ JAHHOM MeCTe€ Ha 4acTHUbl BO3AyXa AEHCTBYIOT [AB€ rapMOHHYECKHe
nojle6aTesbHble CHJbI, NpHIUEILIHE OT Pa3HbIX BHJIOK H OKa3aBluHecs
1 npotuBodase. HanpasneHue, koTopoe coOTBETCTBYeT JHHHH MPOTHBO-
)a3HOCTH KoJleGaHHH, COCTaBJ/sieT NPHMEPHO 45° K MJIOCKOCTH, MPOXO-
id1lel no ocsim obeux BHJIOK. M3 paccMoTpeHHs 3THX ciyuaeB Mbl O K-
(bl cleNaTh ABa NPaKTHUYECKH Ba’KHHIX BHIBOAA: BO-NEpBbIX, CHHDAa3HblE
noJe6aHHsT B3aHMHO YCHJIHBAIOT APYT Apyra, H BO-BTOPHIX, aHTH(]Aa3HbIe
nofie6aHHsT B3aHMHO YHHUTOMXKAIOT APYT Apyra, WIH eClH aMIJIHTYIbl
KJ1aAblBaeMbIX KoJeOGaHHH He TOYHO paBHbI JApYr ApYry, TO yMeHblua-
OTCS1 A0 BEJHYHHBI, PABHOH PA3HOCTH aMIVIHTYA.

Teneps paccmoTpum ciyua#t caoxmeHHs: KoneGaHHH, HCKIIOUHTENbHO
BAXKHBIH [/ NPAKTHKH HACTPOHKH, KOTJAA B pe3y/bTHpYIOUIEM KoJe-
HAHHH NMEPHOJHYECKH 4epelyloTcsl CHH(A3HOCTb H aHTH(HA3HOCTb CKJa-
IbiBaeMblX KoJdeGanuil. CHauasa nocayliaeMm 3TOT ciay4ai: 3acTaBHM
noJe6aTbcsl [BA KaMepTOHA, UMMEIUIHX pas/HuHble YacTOThi, HANpHMEp
140 u 441 I'u. Mau ewe npome — nocayuiaem OAHH TOH AABHO HE Ha-
« TPAHBAEMOTO HHCTPYMEHTA — NHAHHHO, 6asiHA, OJHOMMEHHbIe JBOHHbIE
« (pPYHBl MaHAOMHHBL. [IpH OueHb BHHMATEJIbHOM CJYILAHHH, AAXKe Y OTHO-
( HTEJIbHO HACTPOEHHOTO HHCTPYMEHTA MOXKHO OGHApYXKHTb XOTS1 Obl He-
« KOJIbKO TOHOB, B KOTOPLIX HeT TOUHOH HacTpoiiku BuGpatopos. Ha ciyx
14KO€ HECOOTBETCTBHE NPOSBJASIETCS B BAGpALHH, IPOKAHHH TOHA, NEPHO-
(HYECKH X YCHJEHHSIX H ociab/leHHsIX TPOMKOCTH 3ByKa. B My3ahikasibHOH
IKYCTHKE 3TO Ha3blBaeTcsi GH e HU 1 M H. BueHus jerko nosyuuTh B onbl-
1ax ¢ JIOObIMH HCTOYHMKAMH 3BYKOB, JHWb Obl ABa HCTOYHHKA naBaJju
(JlerKa pasJHyvaioinuecs no BhicoTe 3ByKH. YeTue Bcero GHeHHs nposiB-
I1A10TCA Ha MPOCTBIX TOHAX KAMEPTOHOB, OpraHHbIX TpY6. B Takux ciyuasix
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yMeHbLIeHHe TPOMKOCTH NPH HACTYMJIEHHH COCTOSIHHA aHTH(A3HOCTH KO{
Je6aHHi NOXOMHT MOUTH 1O HYJA.

KakoBa ¢uanueckas cywHocTb GHeHHH H Kak OHH 06pa3syioTcs, H Ha-
KOHell, KakoBa HX pOJib B HAcTpOHKe? DTHMH BONPOCAMH Mbl ceHuac H
3aliMeMcs. |

[Tycts nsa kameproHa 440 u 441 I'i HauHyT Ko/1ie6aThcsi OZHOBpE:
MEHHO, NpHYeM pasHOcTb (a3 HMX KO/eGaHHH B HauyajbHBIH MOMEHTY
OyaeT paBHOH HyJiOo. 3HAUUT, KaKOe-TO BpeMsl KoJeOaHUs KaMEpTOHOH
6yayr cuHdasHbl U 6ydyT YCHIHBATb B3aHMHO ApYr Apyra, 3BYK H
3TO BpeMsi kaxeTcsi rpomue. Ha cxeme 7a mokasaubl rapMoHHuecKH@
Ko/e6aHHs1 KaMepTOHOB.

6)

Cxema 7. CnoxeHHe rapMOHHUYECKHX KoJeGaHHHA ¢ HeGOJLILHM pas3/iHuHEM
yacrot

B nocnenyoune MOMeHTEl BpeMeHH KOJe6aHHs1 ONHOrO H3 KAMEPTOHOB
a HMeHHO umepouiero yacrtory 440 'y, HaunyT oTcTaBaTh OT KoJeGaHui
KaMepToHa ¢ yacrorodl 441 T'u, Tak uTO uepes OAHY CEKyHAY pa3HHILE
YHCJ/IA COBepLIEHHBIX KaMepTOHAMH KOJeOaHHH COCTABHT pPOBHO OJHC
kose6aHue (441—440=1). 1o oTcTaBaHUe BLIpA3UTCA B TOM, UTO 4epe:
OIHY CeKyHAy nocJ/e Haua/ja KojeGaHHH pasHOCTb (a3 cTaHeT paBHOM
180°. Takum o6pa3om, cHH(pa3HBIA yuacTOK Ko/eGaHUs npeBpaTH/CH, &
TOYHee CKasaTb, Hepellies] B aHTH¢A3HbIA. A Mbl yxe 3HaeM, YTO Npo-
THBO(Aa3Hble KoJeGaHHsl B3aHMHO racsiT, ociabasior Apyr Apyra. B ganb:
HeHIlIeM OMsITb HACTyHaeT NepHON COMVIACOBAHHOCTH KoJsiebaHHA — CHH:
(ha3HOCTb, H 3aTeM OHA CHOBA CMEHSETCs PACCOrNTacOBaHHOCTBIO — aHTH-
¢asnocteo. Hy a uto mpoHcxoauT, Koraa konefGaHHs NEePHOLHUYECKH TC
ycHAHBaloTCs, TO ociabasiorcsi? CymMmapHoe KoseGaHHe B 3TOM cayuvae
NepHOAHYECKH CTAHOBHTCS TO TpomYe, TO THINe. DTo H ecTh Guenus. ['pa.
¢duueckH GuUeHHS npelcTaBJ/eHbl HAa cxeMe 76. AMIVIHTyIa CyMMapHOIC
Ko/ie6aHusl B KAKOH-TO MOMEHT BpEMEHH paBHa cymMMe amMmiHTyn A+ A:
(nepuox cuHda3HOCTH), B ApYrod MOMEHT BpeMeHH CyMMa aMIJHTYI
NepexoIuT B pa3HocTb aMmiuTyd Aj—A,. B upeasnbHoMm ciyuae, koraz
aMMJHTYAbl KoleGaHHi KaMepToHA paBHbl Aj=A,==A, Mbl MOXeM CKa-
3aTh, UTO CyMMapHasl aMIVIHTY 1A NEPHOJHYECKH MEHSETCS OT Hys 10 2A
Korna Guenuss cablinbl gayuine Bcero? OueBHIHO, B 3TOM HI€AJNbHON
clyyae paBeHCTBA aMMJHUTYJ CKJaJblBaeMblX KosJeOGaHHH: OT nepHOLOE
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no IOr0 HCYE3HOBEHHs 3ByKa A0 MEepPHOJOB MAaKCHMAaJbHOH TDOMKOCTH.
\\/k€ BCero GHeHHs CAbILHBI TOTAA, KOrAa OAHO KoJeOaHHe BO MHOTO pas
no e gpyroro. OTcioga MOXKHO 1OJYYHTh OJHO NMPAKTHYECKOE MPAaBH-
10 [[PH HACTPOlKe CpaBHUBAeMble TOHbl HOJXKHBl ObITh N0 BO3MOKHOCTH
prasHOrpoMKUMH. Ha HeKkOTOpbIX BUAAX HHCTPYMEHTOB pasjelbHasi pery-
(1])OBKA MHTEHCHUBHOCTH 3BYHYaHHS TOHOB BIIOJIHE BO3MOJKHA, KaK, Ha-
npHMep, y posisi M NHAHHHO, W OMbITHblE HACTPOHLIHUKH 3THM NOJb3Y-
wics. CooTBETCTBYIOWUM NOAGOPOM CHJIBI Yaapa Mo KjiaBHlIaM MOXKHO
" 1IeKOTOPOH CTeNMeHW MNOBBICHTb YETKOCTh OHeHHH, riuyGuHy OHeHuH.

B BhlllenpHBeJeHHOM NpHUMEpPE, KOTJa KaMepTOHbl HMeJNH YacToThl 440
n 141 T'u, ogHo ycuieHnue win ogHo ociaabienue KonebGaHHil NPOUCXOAMIO,
hak GbUIO MOACYMTAHO, OJHH Pa3 B CeKYHAYy. Tak e MOXKHO NOACUH-
tath YACJIO GHeHHH B CeKyHAy H npH J060i Apyroi yacToTe KAMEPTOHOB:
¢ 1M OJJHOBPEMEHHO 3ByyaT kamepToHnl 440 u 442 I'u, TO yepes cekyHay
[t $HOCTb KOJHYECTBA TMOJHBIX KOJeOaHH KaMepTOHOB [JOCTHUTHET
112 —440=2, n caegoBaTe/bHO, B TeueHHe 3TOH NepBOH CeKyHAb ABa
|11 14 POM3OHAET COBMAJECHHE M PACXOXJAeHHe KoJeOaHu#, TO eCTh ABA
mnennsi. OTCI0fa MOXHO MOJNYYHTb MPABHIO A5 HAXOMAEHUS YACTOTHI
fuendd B ceKyHIy, OHa paBHa abCOMIOTHON BeJHUYMHE PA3HOCTH UYACTOT
ChlAAbIBAEMbIX KoseOaHui:

fo =i — 12 (4)
t 100BaTeNbHO, UeM pexe OGHEHMSs, TeM MeHblle pa3HHLUA MO 4YacToTe
« 1BYX KoJeOaHuii, TeM TOUHee OHM COBNAJAWT APYr ¢ ApyroM. TouHas
n.4crpoilka B yHHCOH 6y/eT, c/le0BaTe/dbHO, IPH PABEHCTBE HACTOThH 6He-
NIl HYJIIO, T. €. IPH HX OTCYTCTBMH. YacToTy 6GHeHHil He cieayeTr nyTaTh
< 1LICTOTOH CAaMOT0 CyMMapHOro Kosie6aHusi, TO €CTh €CJIM 4acToTa COCTaB-
HNOLIMX KOJMe6aHui paBHa, Hanpumep, 440 u 442 I'u, a yacrora Gueuwuii
(iwia pasHoctd 442—440=2, TO KakoBa e 4acroTa CJbILIHMOTO
-vvmmapHoro ToHa: 440, 442 'y nwiu kakas-to uHasa? Teopus konebaHui
1K d3bIBACT, YTO CPEAHAAS HACTOTA CyMMAapHOro TOHA paBHA NOJyCyMMme
110 10T CKJaJbiBaeMblX KoJeGaHHi:

fi412
f=—2'— (5)

ka3ajoch Obl, K 4eMy 3HATh 3TY YACTOTY, €C/IH ABA 3BYKA JOJXKHBI ObITh
vcipoedbl Touno? OfHAKO B HEKOTOPHIX caydasix TpeGyeTcs nojacyer
10 10Thl CYyMMAapHOTo Kose6aHusl, HarnpuMep, KOraa TOH HacTpauBaeTcs
' OHeHHSIMH (pO3JIUB B Ss3BIUKOBBIX HHCTpyMeHTax). Tak, cpenHsas
11 10Ta KoJle6aHUH B BbllLeNpUBeJeHHOM ripumepe paBHa 441 ['u. buenus
\llecTBeHHbIM 06pa3oM BJHSIOT HAa KauecTBO MY3bIKAJbHOrO 3BYKA.

()rMETHM npHMeuaTe/bHYIO OCOGEHHOCTb KoJseGaHuii ¢ OHEeHHSIMH:
DIt TIOYYHJNCh B pe3y/bTaTe CJOMKEeHUs ABYX FapMOHUYECKHX KoJeba-
i, HO CaMH He SIBJSIIOTCS TaPMOHUYECKUMH, TO €CTh CHHYCOHAJbHbIMH.

lagaauMcs BONpocoM, 4to 6yaeT npoucxoauTs ¢ ¢GopMoil konebaHui,
CC 11 CIOXUTh eimle GoJbliee UHCAO KoJeGaHWiA? MHTyHUMS MOACKAa3bl-
nact, 4To popma KosebGaHuil osKHa GblTh CIOKHON. DTO NOATBEPKAAET
wiich KoseGaHuit ckpunuuHoit ctpyHbl Coab (cxema 8).
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Cxema 8. Popma KoneGaHHH CKPHIHUHON CTPYHBI

Tpyaso naxe cpaBHHTb KPUBYIO 3TOTO pPHUCYHKA ¢ KPUBOH cXeMb
[To dopme onu coBcem KenoxoxH. EAHHCTBEHHOE HX CXOACTBO TOJNBKO
TOM, YTO OHH 06e nepuoanunbl. Pparuysckuit matemaruk Oypoe ele
NpoOLLIIOM BeKe A0KasaJ, uTo Jioboe nepHoauueckoe KojeGarue MOKE
GbITb NPECTaBIEHO CYMMOH CHHYCOHAAJbHBIX (TAPMOHHUECKHX) KoJe6:
HUui. Mraue roBops, /M06yl0 CJAOKHYIO KPUBYIO MOXHO DPAasJ/IOXKHTb H
PSIA CHHYCOUJ, UTO MO3BOJIAET 3AMEHUTb U3yUeHHEe CJIO0XKHBIX Mo ¢opM
KoseGaTeNbHbX NPOLECCOB ONpeaeJeRKHeM NapaMeTpoB («aHKETHbIX Aat
HBIX», KaK FOBOPHJIOCH BHILIE) MpOCTEALIMX CHRycoul. B c¢BA3M ¢ 3TH
OT[e/bHOE NIPOCTOE rapMOHHUECKOe Kose6anHe, BXOAs1llee B COCTAB CJIO0M
HOro KoJleGaHHs1, Ha3biBalOT ra p M 0 K H K 0 #1. [Tpouecc HaxoxAerus rag
MOHHK CJIOJKKOH MepHoLHYeCKOH KPHBOH, KOTOpasi Xxapakrepka s 6ot
INHHCTBA 3BYKOBBIX KO/I€GAHHH MY3bIKAJIbHbIX HHCTPYMEHTOB, Kas3biBae?
cirapMOHHUYeCKHM anaaunsowm* [Ipu HacTpolike HHCTPYMEHT
rapMOKHYECKHH aHa/NH3 POM3BOANTCA HACTPOMIIMKOM KA CIyX H 3aKJK
yaeTcsl B TOM, UTO YXO pasJaraer CJ0KHble KoJeGaKus, TO ecTb aHalr
3HpYeT My3biKaJbHbI 3BYK H BbLIE/SET U3 HEro HyXXKHble L5l HacTPOHK
FapMOHHUKH, HCIOJNb3Ysl OUEHHS.

[apMOKUKH My3bIKAJbHOrO 3ByKa 00/1agaloOT MHOTUMH HHTEPECHBIM
0COGEHHOCTAMH, H ONHA M3 HUX COCTOHT B TOM, UTO YACTOTHl FAPMOHH
HMEIOT OMNpeAe/CHHYIO 3 dKOKOMEPHOCTb: CylIeCTBYeT nepBasi FapMOKHKA
camMoit HU3KOH uacToToi f, 3aTem umeeTcs BTOpas rapMOHHKA ¢ HYacTOTO
B ABa pa3a Gosbluei, To ecTb 2f, gasblue cienyeT TpeTbsi rapMOHHK
¢ 4acToTo# B TpH pasa GoJblueit — 3f, B yeTblpe, AT U T. 4. pa3s 6oJlI
weH, yeM yacrota Huswel rapMoKHKd. [lepByi0 rapMOKHKY HasbBak
OCHOBHbIM TOHKOM, BTODYIO, TPEThIO H T. A. FAPMOKHKH Ha3bIBAIOT TaKH
nepBbIM 06€PTOHOM, BTOPLIM O6€PTOHOM U T. 4. To ecTh cyeT rapMOHH
Ha e AMHU LY BbILIE, YeM cueT 06epTOHOB. PSix 4acToT, OTHOLIEKHS KOTOPI
COOTBETCTBYIOT OTHOWIEHUAM HATypasibHOro psga uvcea — 1:2:3:4:5:6..
HasblBaeTCArapMoOKHUYecKHM psaomM. Hanpumep, rapmoHnuecku
pAL 4acTOT OT OCHOBHOW uacToThl 440 Iy Gynzer: 440, 880, 1320, 176(
2200... Caenyer cKasaTh, UYTO TOJNbKO 6Jjarogapsi Ha/NHYHIO B 3BYK
rapMOKHK U BO3MOXKEH TNpOLECcC KacTPOHKH.

dopMa HEpHOAMUYECKOr0 KoJeGaHUsI 3aBUCHT OT cOcTaBa FapMOHHI
OTHOLUEHHS MX AINIATYA H COOTHOLIERHS (a3. CTOUT TOJNBKO H3MERHT

* He myraTb ¢ «rapMOHHYECKHM aHAJH30M» B TEOPHH MY3BIKH, i€ 3TO MOHATHE UM
Opyro#i cMbic
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Crv Yy OJHOH FapMOHHKH aMIVIMTYAY HaH a3y, H 3TO noBJjedeT U3Me-
#enne (pOPMBL PE3YNBTHPYIOLIErO Kole6GaHusl. B HEKOTOpBIX 3ByKaX MOTyT
©10 Y 1CTBOBATH OTAE/bHbIE TADMOHHKH, H 3TO TOXe OoTpaxaercs Ha dopMe
vowe0anusi. B mpouwsiom Beke OM yCTaHOBWI, UTO A/l CTALIMOHAPHBIX
{110C1OSHHBIX 10 AMNJIMTY€) 3BYKOB (pa3oBble COOTHOILEHHS] CPABHH-
i 110 MAJIO BJMSIOT HA c/lyXoBOe BocnpusaTHe. [Tosaueniuue neceaosa-
WISl OKAa3aJjH, 4TO 3TO HE COBCEM TaK H (asa rapMOHHK B HadaJb-
NN MOMEHT ONpele/ieHHHIM 006pa3oM ckasbiBaeTcss Ha TemGpe 3Byka.
o 10 HACTOALEro BpEMEHH MPEeANOYHTAIOT NPH KOHTpose GH3HYECKHX
ipAMETPOB MY3bIKA/NbHOrO 3ByKa He BAABATbLCA B I10JAPOGHOCTH (ha3o-
Wy cooTHoLIeHHH rapMoHuk. C OZHOH CTOPOHBI, 3TO OGBACHAETCA TPYA-
NOUILIO TOUHBIX H3MepeHHH (a3 rapMOHHK, a ¢ APYyrofl CTOPOHBI — UX
it IITHHE He HACTOJbKO BCe XXe BeJHKO, UTOGbl ero HeoO0XoauMO Obijo
At 1YCJIOBHO YUHTHIBATH. 151 HACTPOHLIMKA NpeXKae BCero NpeacTaBasior
MITCPEC MTHIUb YACTOTHl H aMIVIHTyAb FapMOHHK HACTPAHBAEMbIX TOHOB.
{ UBOKYNHOCTD TAPMOHHK ¢ OnpejeseHHbIMH YacTOTaMH H aMOJIUTYAAaMH
.1 1LBAGTCS CME KT pOM AaHHOTO KoseGanus. CriekTp oObluHO H306pa-
#1107 B BHJE AMArpaMMbl, MO FOPH3OHTAJIbHOH OCH KOTOPOH OTKJalbl-
muotcst B Maclitabe (Kak NpaBHJO, JorapudMHUYECKOM) HoMmepa (HJH
44 TOTHI) TAPMOHHK, a MO BEPTHKAJbHOM OCH OTKJAAbIBAIOT B OTHOCH-
+ nbHOM MacwTabe aMnauTyab! rapMoHuk. Ha cxeme 9 mokasaHl cnektp
IyKa 0ab cKpuNKH. [ToJ0KeHHe ka Xk 10 MHHHKM (cToNGHKA) yKa3biBaeT
ONpCAEIEHHYIO YaCTOTY FaPMOHHKH, a4 BbICOTA JIHHHH NPOMNOPLHOHANbHA
IMUAHTYE COOTBETCTBYIOLIEH IapMOHUKH.

100
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0 2 4 6 8 k'

Cxema 9. CnekTp 3ByKa CO4b CKPHIIKH

I3 cnekTpax TOHOB HHUMKHHX PErHCTPOB MY3bIKaJbHbIX HHCTPYMEHTOB
1keT comepxatbes or 20 go 40 rapMOHHK, B TOHaxX CPeAHHX pe-
riuerpoB — 0KoJ10 10 1 BepXHHX perucTpoB 2—3 rapMoHnuku. Kak npasu-
10, AMIVIHTYAbl NEPBbIX FAPMOHHK B HHJKHEM PErucTpe MaJjhbl H 3TO BHO-
{11 OCNIOXKHEHHE B HACTPOHKY.

Mbl paccMOTpesaH mpocThle H CJAOXKHbBIE KoJge6aHusi, MPHUYEM Takue,
toropbie, OZHaXXAbl BO3HHUKHYB, NPOAOJKAIOTCA CKOJAb YFOAHO HOJrO.
I eficTBUTEILHOCTH KO/MeOaHHs peasibHbIX HCTOUHHKOB NPOHCXOMAT €
\MeHbLUIEHHEM aMIVIMTYyIbl, ecJu KoneGaHus csoGoaHble. IlosTomy Ham
NPHUIOCh KOJeGAHHS] KaMEpPTOHOB MOJAEPKHBATh CMBIYKOM, a KoJeba-
nitsl I3bIYKOB — MOTOKOM BO3/[yXa, H, CTPOro roBops, Takue KoJebGaHus
He SIBASIVIMCH ¢BOOGOAHBIMH, TAK Kak NPHLINOCH KOMIIEHCHPOBAThH NMOTEPH
JHCPTHH € MOMOLLBIO BHeIHed cH/ibl. OfHAKO ec/in 6bl He Obl1o MOTEph
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9HEpTHH NpH KoJeGaHUAX peaJbHbIX BHOpDaTOpPOB, TO XapaKkrep BCe
paccMOTPeHHBIX HaMH Kojle6aHHii, MOKa3aHHbIX HA IPHMEpPE KaMepPTOHO
TOYHO COOTBETCTBOBaJ Obl CBOGOAHBIM M He3aTyXaioulUM KoJeGaHus
(KoTOpBIX, yBBI, B mpupole He cyuwecryer). Muaue rosopsi, Gbiu pag
CMOTpeHbl HAeanbHble CJIy4aH, a JJ1sl TOro, YTO6bl HX MOXXHO OblI0 YBHAET
Ha NpOCThiX KojdefaTeqbHbIX CHCTEMAX B JAeHCTBHTEJNBHOCTH, NOTPeGOB]
JIOCh HEKOTOPOE OTCTYMJeHHe OT (OPMAaJLHOrO OnpejeseHHsi ¢cBOGOIHbDE
koJse6anuit. Tenepp ycTpauuM 310 OTCTYIJIEHHE, H [IOCJE TOTO KaK KaMej]
TOH BO3OYIHM YAApOM MSITKOTO MOJIOTOYKA, OCTABHM €ro KojaebaThbe
6e3 noaBoJA BHelUHel CUJIbl [ noAdepxKaHus KoneGanuit. OTK/AOHeHH
BHJOK KaMepTOHa OT MOJIOXKeHHs paBHOBecHs] OYAYT NPOMCXOJHUTh B
MeHblle H MeHbllUe, TOKa COBCeM He Hcue3HYT. Takoe yMeHblueHHe alvm.nj
TyABl KoJebaHHil BO BpeMeHH HA3blBAeTCs 3aTyXaHHeM, a caMH Kq
JAe6aHusi Ha3LIBAIOTCS CBOGOAHBIMH 3aTyXalOWHMH Koneb§
HHSIMH. *

Paccesinne MexaHHUYeCKO# 3HeprHH (TaK Ha3WBaeMmas AHCCHNALHSA]
uto cOOCTBEHHO H BHI3bIBaeT 3aTyXaHHe, NMPOUCXOAHT H3-3a TOrO, YT
BCsKas Koie6/owascs cucTeMa, Bo-NepBolX, AeOpMHPYeETCcsl, H Ha TPé
O/l0JIeHHe YNPYrHX CHJ B MaTepHaJje BHOpaTopa 3aTpavyHBaeTcsl 4act
3HepruH, BO-BTOPbIX, pACKauHBAeT CBOM OMOPH, H 3TO BLI3LIBAET MOTEP,
3HepPrHH HA TpeHHe B OMOpax, B-TPETbHX, NPeOAONEBAET CONPOTHBJEHH
OKpYyXKaiowero BO3AyXa H, B-UeTBEePTbIX, PACXOAYeT JHEPTHIO HA NepeHq
KoJe6aTeslbHOrO ABHXKEHHSI B OKpy»Xaiollee NMpOCTPAHCTBO, TO €CTh H
H3JyyeHHe. ‘

CoBpemenHble cpeacTBa (H3HUYECKOTO 3KCNIEPHMEHTA MO3BOJSIIO
3anucatb 3aTyxaiowine Koje6anus BUGpaTopa My3blKabHOrO HHCTPY Mek
ta. CaMoil npocToil 3aMHChio 0OKa3bIBAETCA ONSATh-TAKH KPHBAs 3aTyxamw
WHX KoJeGaHuil KameproHa, u3obpaxkeHnas Ha cxeme 10.

y
\\

Cxema 10. 3aryxaioiine Kone6aHHA

Ota KpuBasi — He CHHYCOHJA, HE rapMOHHUYECKOe KosebanHue, H MOXKH
JHIIb ¢ GOMBILIOH HATSAXKKONH CUHTATbL ee CHHYCOHAAJNbHBIM KOJeOaHue?
aMIJIuTya KOoTOporo y6uiBaer co BpeMeHeM. Ha cxeme 10 no Bepluuna
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n1yCOMA NpOBeJeHa KpHBasl, Ha3blBaeMasl 3KCMOHEHTOMH, OHa Kak 6bl No-

t 13bIBAET, UTO YMEKbLIEKHE aMIVIHTYAbL NIPOHCXOAHUT MO 3KCIOKEHIHAJb-
noMy 3aKOHY: € “, a caMo Koje6GanHe MPOUCXOAMUT 10 3aKOHY CHHYyca:
A Sin ot. Torna 3aryxaiouee koseGarue MOXKHO NpeACTaBUTb ¢op-
MYJIOH:

y= Ae—« Sinot, (6)

n KOTOpoil TpeGyeT paciHdpOBKH TOJNbKO MHOXKHUTeNL e—cot. 31ech € —
DCHOBAKME HATypaJbHbIX Jorapudmos, pasroe 2,718, a koadpdHUMEHT G
ni3bIBaeTCA KO3 p dHUHEHTOM 3aTyxakus koaebarus. Or xa-
|'"IKTE€PH3YEeT yMEHbIIEHHEe aMIUIUTY/bl KOJe6aHHH 32 eAHHULY BPEMEHH H
nOpaTHO MPONOPUHOHAJEH BPEMEHH, B TEUYEHHE KOTOPOro aMIJIHTYAa
yvObiBaeT B e (= 3) pas. Ec/iu a maJio, To y6bIBaHHEe aMNJIHTY bl TPOHCXO-
WMIT MelJeRHo. 3aTyxaollee KojebaKHe MOXKHO XapaKTepH30BaTh elle
0IHHM TIapaMeTpOM: JIOTapH(MMHUYECKHM JeKpeMeHTOM KoJebaKus,
n)TOPBIA MOJy4aeTcsl, €CJH B3fITb HATypaJbHHH Jorapu$pM OTHOLIEHHS
HBYX COCeJHHX aMIVIUTYA:
An
(7)

6=ln—m—=aT.

llekpeMeHT KoJseOarHsl XapaKTepu3yeT YMeHbILeHHe aMINIMTYIbl 3a
DMK TIEpUHOJ M OOPATHO NMPONOPLHOHAJEH YHCIY KoJeOakrHi, Mo HCTe-
“CHHH KOTOpPBIX aMIUIHTyaa cnajgaet B e pas. [Ipusesem npumep. Xopo-
nimit kameptod umeet 8 = 1/10 000. 3To 3KauuT, YTO aMIJIHTYAa Koseba-
anit ymenbuinTcA B e pa3 uepes 10 000 koneGauui.

Yacro agsi xapakrepucTHKH BHOpaTopoB ynoTpebisieTc ellle Takas
a/iMYUHA, KaK JOOGPOTHOCTb!

T

Q=3

rnropasi TeM GoJiblue, YeM AOJbllIe AJHTENbHOCTb CBOGOAHBIX 3aTyXaio-
nix KoJsebanui Bu6patopa. ECTb H Apyroi#l cMbIc/ NOKATHA I0GPOTHOCTH:
114 NOKasbIBaeT, BO CKOJIbKO pas yBeJHUYHBaeTcsl aMIVIHTyaa BHOpa-
/opa B MOMEHT pPE30HAHCA MO CPaBHEHHIO ¢ aMILIHTyAoH nporuba
ni6paTopa NpH CTAaTHYECKOM NPHJOKEHWH CHJBl TOH Ke CaMOH BeJIH-
1HTHBI.

J106pOTHOCTb, AeKpeMeHT M KO3((ULUHUEHT 3aTyXaHHUS — 3TO TakHe
w1paMeTpbl, KOTOpHE ONpelessioT 3aTyxahHe (B LUHPOKOM CMbIcie)
i osiebaTesbHbIX cucTeM. Takum o6pa3oM, Mbl pacCMOTPEJH TPH OCKOBHBIX
|r1KTOpa, KOTOpbIE OnpelefioT cBOOOAHbE KOe6aKUsi BHOPATOPOB My-
1IKAJIbHbIX HHCTDYMEHTOB,-— MacCa, YOIPYTOCTb H 3aTyXaHHE.
V1M XapaKTEpDHCTHKH MOTYT H3MEHATHCSI B INpOLecce HACTPOHKH, OHH
SIpefeNISIoT «AHHAMHYECKYI0 HHAMBHAYaabHOCTb» BuGpartopa. CoberT-
NCITHO TOBOPS, POLLECC HACTPOHKH OCYLECTBISAETCSI H3MEHEHHEM KaKoro-
b0 U3 3THX (AKTOPOB (HJH Zaxe CyMMbl paKTOpOB): Macchl H ynpy-
1OCTH TIPH HACTPOHKE, HAmpUMep, s3bUKa, YOPYTOCTH W 3aTyXaHHS NpH
1aCTpofiKe CTPYHbI U T. A. To uaM HHOe coueTaHue UX MO3BoOJseT obecie-
“1inaTh HYXKHYIO 4acToTy BuOGparopa.
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2. BoiHyXAeHHbie KOJeOaHUsI HCTOUHHKOB 3ByKa
B MY3biKaJbHbIX HHCTPYMEHTAX

Bo mHOrux MysbikajqbHbIX HHCTpYMEHTAX MJISl NpHBEAEHHS B KOJe0a
TeJNbHOE [BHXKEHHE BUODATOPA HCMOJb3yeTcsl BHeluHss cujaa. [Ipu stol
BHOpAaTop coBepliaeT BHIHY X Ae€HH B e KoaeGanusa. Ilpumep BoHY
KIAEHHBIX KoseOaHHH — [BHIKEHHe si3bluKa NMOA JelicCTBHEM BO3IYLIHOT
noTOKa, KoneGanus croaba Bozayxa B TpyOe, cOBeplIaOLHECS B PE3YJlk
TaTe NEpPUOAHYECKHX TOJIUYKOB BO3AyXa CO CTOPOHBl MYHALITYKAa, HAKd
Hel, koJeGaHHs JEKM B CTPYHHBIX HHCTPyMEHTAX O] BO3JelCTBHel
BuOpauuil crpyd. Ha BoHyxZeHHble KoneGaHHS OKA3bIBAIOT BJHSHH
B OCHOBHOM [Ba (aKkTopa: AHHAMHUYECKasi HHIHBHIYaJbHOCTb CHCTEMB
3aBHCALLAs, KaK ObJIO YCTAHOBJEHO BhllLE, OT MAacchl, YNPYroctd |
3aTyXaHHsl,  XapaKTep BHELIHEro0 BO3JeH CTBHS — 4acToOTa, aMIJIHTYa |
H3MEHEHHe HX BO BpeMEHH y BhiHyxaaoouell cuas. Mmerorcs ase npuu
LUHNHAJNbHBIE BOBMOXKHOCTH 3aCTaBHTh BUOpPATOpP Ko/MebaThcs: MOABOJAHTI
K HEMY BHEIUHIOIO NEpHOMMUYECKYIO CHJy, H TOTJAA 4Yacrora KoJjaeGaHui
BuGpaTopa Gyier ompeiensTbcs 4acToTOH KoJeOaHHil BbHYyxAaLOLUEl
CHJIBL, HJIH K€ BHELIHsAs cHaa 6yder coobwaTh BUOpaTopy TOJLKO 3HEp
THIO, He sIBJISIACH cama nepHoaxuyeckoi. BuGpaTop B 3TOM nociaenHen
cayuae Bo36GyxAaercss Ha co6CTBEHHOH yacToTe, TOH Yacrore, ¢ KOTOPOI
oH koJsebaJscs 6ul cBOGOIHO.

PaccmoTtpum npexnae Bcero BbHYXKAeHHble KoJeGaHHsl, BO36yxaae
Mble rapMoHHuecko# BHewHeidl cuioil. Hac npexae Bcero untepecye
BOINPOC, 4TO NMPOUCXOAHT C NPOCTOH KoJeGaTeNbHOH cHCTeMOH, KOraa Hi
Hee BOsJeficTBYyeT nepuoauueckas cuaa? Kakumu ocoGennocrsimu Gyne
XapaKTepH30BaThCsl JBHUIKEHHE CPa3dy e NOC/e NPUIONKEHHS CHIbI
jgajee B TeueHHe mociedyiollero spemeHH? Murepec npeacrasiser
BOIPOC 3aBHCHMOCTH KOJIe6aHHH OT 4acTOThl BHIHYXKJAiOLWeH CHJbIL.

B HauanbHbll MOMEHT NpHJIOKEHHS BHEIUHEH CHJIbl OTKJIOHEHHE PaBHI
HYJIO, H 3aTeM KojeGaTelbHas cucrema GyaeT Bce Gosblue U GOJbL
packauuBarbcsl (cM. cxemy 11).

y 1 2 3

ty

Cxema 11. Boinyxnenubie KoheGauus
I — nepuomuueckass BHEWIHAS CHAa,
2 — co6cTBeHHBIE 3aTyXaoluKe KoneGaHHs BHOGpaTopa;
3 — BLIHYX/JeHHble KoheGaHnus BHOGpaTopa
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K. MPaBHJO, ABHXKEHHE NPOUCXOAUT MO CJIOKHOMY 3aKOHY H MOXKET
| " «MaTPHBATbCS KaK pe3y/bTaT CJAOXKEHHs ABYX KoJeOaTesbHBIX ABH-
o uiK: cOOCTBEHHBIX 3aTyXalOWKX KOe6aHH| U NepHoJHUeCKHX Kose6a-
nnil pHelwHe#d cHuabl. Yepea HekoTopoe BpeMsi cOGCTBEHHBIE KOMeGaHHS
FUVNITYT M YCTAHOBAITCS KOJe6aHHs ¢ NOCTOSSHHON aMIIHTY 0#, Npouece
D pACTAHAS] AMIVIATY Ibl IpeKpaTHTcsl. TakuM 06pa3oM, Npexae YeM Ko-
1 HAHHST YCTAHOBATCSA, TPOMCXOAUT NPOLECC PACKAUKH cHcreMbl. [lannas
w1 IPOLECCa HA3bIBAETCSl NPOUECCOM YCTAHOBJEHHS KoNeOaHHR HJH B
nhieM clyyae — nepexoAHLH M NPOLECCOoM,3a KOTOPbIM clelyer
npollece CTAaUHOHApPHB X (HAH YyCTAaHOBHUBUWHXCSA) KoJeba-
thelel

3pemss HapacTaHus KoJae6auHi OT HyJIs1 10 HEKOTOPOro CTaLlHOHAPHOrO
NIIYEHHs] Ha3biBaeTCsl BpeMeHeM YCTAHOBJAEHH A KoJdeGaHud H
onojHayaercst 6ykBaMi tv. XapakTep nepexoJHOro npouecca okasbiBaeT
wilAHHe HA TeMOp 3BYKa, TOUYHO TaK )K€ K4K CMeKTp BJHSIET HA OKPAaCKY
myKa.

()AHa U3 XapaKTepHUCTHUK MEepexoAHOro Mnpouecca — BpeMs yCTaHOBJe-
nnyt KoseGauuit. Ecau packauka koJeGaHH# NPOHCXOAUT OTHOCH-
ianHo OGBICTPO, Kak, HanpuMmep, NpH yAape MOJoTKa (OpTEnHaHO Mo
+1pyHE, TO TaKOH NpOoLECce HapacTaHUs KoseOaRUi HA3bIBAIOT XK €CTK O
It a KOH, NpH OTHOCHTEJIBHO MeJVIEeHHOM HapacTaHHH KosleGaHuii, HanpH-
WP, Y TAPMOHKOrO f3blUka — MSITKOH aTakoi. Bpems ycranosie-
nisl kosie6aHUN B NEepBOM CJyuae COCTABJSET COTsle DOJH CEKYHIBI, BO
niopoM — gecaToie. KOHEUHO, HA C1yX HeJOBEK He B COCTOSIHHH OLEHHTD,

1 CKOJIbKO COTHIX CEKyHJ YCTAHOBHJOCH KoJse6auue, HO TeMOp 3Byka
{METHO HM3MEHsleTcsl B 3aBHCHMOCTH OT ObICTPOTH HapacTaHHs KoJe-
COVHHA.

YcraroBuBLIHecs KONe6aHHS He 3aBHCAT OT TOrO, KAKHM NyTeM BHOpa-
1o Gbl NpHBeAEH B ABHKeHHe. Ho ocHOBHEIE NapaMeTphi BbIHY K AEHHOTO
rone6aHus — 4acToTa, aMIJIMTYAA H (pa3a 3aBUCAT OT YaCTOTHl H aMILJIH-
1\ /il BBIHYK/JaMouied CHJIbl H OT MAaccChl, YNPYrocTH H 3aTyxaHusi BubGpa-
1opa My3blKaJbHOrO HHCTPYMEHTA.

BaxHyIo posib HIpaeT COOTHOLIEHHe COGCTBEHHON uacToThl BUOpaTopa
1 4acTOThl BEIHYXKAakouled CHIbl. AMIJIMTYAA CTAlHOHAPHBIX KOJde6GaHUi
u.J18, €CJIH YACTOTA BBIHYXKAAO1EeH CHJbL MHOrO 6oJblue HH, HA06O0pOoT,
\HOTO MeHble YacTOThl cOOCTBEHHBIX KoJdebGaHHH. Mckiouenne cocraBs-
IsIeT ¢cJyual paBEHCTBA 9THX 4acTOT. B 5TOM clyuae npoHCXOAUT pe3koe
i\pacTaHue aMIJIHTY bl BHIHYKIEHHEIX KoJeOaHui, To ecTh Ha6J1i01aeTCsl
mJieHHe pe3oHaHca. Eciu HaCTPOUTL TOYHO B YHHCOH CTPYHbI ABYX
« NDHNOK H BO36YIHTb KaKyiO-JH60 CTPYHY HA OLHON CKpHIIKE CMbIYKOM,
1) Ha Apyro#l cKpHIKe OJHOMMERHas CTPYHa HE€3aMe/JHUTe/NbHO NMpHAET B
nwsiebaTesbHoe IBHXKEHHe, JeMOHCTpHpYS pe3oHakc. [Toavem aemndepa
JIHOT'O XOpa CTPyH (DOPTENHAHO H y1ap APYroro Xxopa CTpyH MOJOTOUYKOM
(KTaBOH HHKe BLI3bIBAIOT 3ByYaHHEe — PE3OHAHC COOTBETCTBYIOWHX rap-
MOHHK NepBOro Xxopa.

Tunuunble 3aBHCHUMOCTH aMIMJIMTYAbl BBIHYMIEHHBIX KoJeGaHuil oI
1aCTOThl BHIHYKAAIONIEH CHJIbl, Ha3blBaeMble pe 30HA HCHB MH KpH
1 bl M H, MOKa3aHbl Ha cxeme 12.
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Cxema 12 PesoHaHCHble KpHBbie
A, — aMIVIMTY/la BHGPATOpA B MOMEHT Pe3oHaHca; A, — cra-
THYECKHII nporu6, 1 — octphlit pesonanc; 2 — rTynoil peaonauc

3aech H306paKeHsl TPH passnuaiomuecst Kpusole. OHH COOTBeTCTByroi
pa3JIMUHOl BeJHUHHE aMIJINTYLbl B MOMEHT pe30OHaHCa H, CJeA0BaTelb
HO, PAa3HOM CTerneHH 3aTyXaHHsl, KOTOpOe Y Pa3HbIX CTPYH WJIH 3bIUKO]
MOXeT GblTb HeoAMHAKOBbIM. HeM GoJiblie 3aTyxaHHe, TeM MeHblie aMm
TWIHTYAA, H Hao60poT. Ho B/IHSAHHE 3TO CYULECTBEHHO B OCHOBHOM TOJIbK(
BOJM3K o6JyacTH pe3oHaHca f=f . |

B MysblkajbHBIX HHCTPyMEHTax Mbl BCTpeyaeMcst ¢ BHGpaTtopam
HMEIOILHMH KaK MaJjoe 3aTyxaHHe, TaK H OoJblioe. B nepBom ciyua
BHOPATOP HACTPOEH TOJIbKO HA OLHY OCHOBHYIO YaCTOTY H €e FapMOH
KH. DTO CTPYHbI, A3bIYKH, NMJIACTHHKH KcuiodoHa M T. 4. Bo Bropo
c/lyyae BHOPATOp [OJIKEH PE3OHHPOBATb GoJiee H/IH MeHee pPaBHOMEPH|
BO BCeM /JHana3oHe YacToT, H3NyuaeMblX HHCTPYMEHTOM,— npmvxej
JleKH ¢opTenHaHo, KOprnyca rHTapbl H CKPHOKH H T. M.

B paccmorpeHHom mnpuMepe BHeUIHsIst CHsa Gblla B BHJE OTAEJH
HOrO FrapMOHH4YECKOro Ko/1e6aHHsA. B My3blKaJbHEIX HHCTPYMEHTaX dany
BHEIUHAS CHJIA CJIOKHA 10 CBOEMYy COCTaBy: Ha J€Ky BO3[AeHCTBYeT He
CKOJIbKO Kosle0aHHH (rapMOHHK) cTpyHbl. KaK B TAKOM cjyuyae NpPOHCXO
AAT Kosie6aHHA AeKH KaK pe3oHartopa? Eciu aeka Gyaer UMeTb OCTphH
pe3soHaHC B Kakoi-nu6o dopMmaHTHOH 06JacTH 4acroT, TO oHa Oyje’
XOpOILLO OT3bIBATHCA TOJNBKO Ha 3TH 4acTOThl, KOTOpble Jy4llle BCerd
H3Jyuaer, H 3HaUHTeJbHO XyXXe 6YAYT H3Jy4aThbCd ApyrHe 4acToThl, KOTO
pble He monajaioT B 06/1aCTb pe3oHaHca. Bceraa HexxesaresbHbB! OCTPBIt
pPEe3OHAHCHBIE NTHKH B J€KaX, H3-32 HHX BO3MOXHO NOSIBJAEHHE TPYLHO
YCTPAHHUMbIX NPH HAacTpPOHKE GHEHHH.

PaccMmoTpuMm cayuail, Korga Kk BuGpaTopy NOZBOAHTCH HE NmepHOLHuE
CKasl BHELIHAA CHJI&, a NIOCTOAHHAA CHJIa H BUGpATOp BCe XKe coBepliae’
Kosie6aHud. ITo TakoMy NpHHIUHIY paGOTaIOT, HAaNpHMep, CTPYHbI CMBIUKO
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101X HHCTPYMEHTOB H A3bIYKH B fI3bIUKOBBIX HHCTpyMeHTax. [lokaxem Ha
upHMepe CTPYHbI CKPHIKH 3TOT HOBHIH KJIacC KoJeOaHuH, He NOX0XKHH HH
i1 ceobogHble KOeOaHHA, HH Ha BbIHYXK/J€HHble KoJe6aHHA noj AeHcCT-
nlCM MEePHOJHYECKOH BHEIIHEH CHJIHI.

{lpn BO3nelCTBHM CMBIUKA Ha CTPYHY MEXAY BOJOCOM CMblYKa H
CIPYHOR co3jaeTcsd CHJAbHOE MeCTHOe jgaBJienHe, goxogsuiee po 300
nuioToH (10 HBIOTOH — cHJa, paBHAfA TNPHMEPHO | KHJIOrpaMM-cHJje).
I} pesy/ibTaTe COBMECTHOFO BO3A€HCTBHS AABJEHHS M NOBBILEHHA TEM-
NepaTyphbl H3-3a TPEHHA 4aCTHIbl KaHH(]OJIH, HaXOAAUIHeC Ha BoJOCce H
nonagalolmiie MeXAy CTPYHOH H BOJIOCOM CMBiYKa, paclJaBiafioTcd H
1t PEeXONAT B TNOJIYXKHIKOE MIacTHYECKOe coCTOAHHe. JIHMKOCTh 4acTHIL
WOMEHTAJIbHO YBEJHUHBAETCH, H HX CIOCOGHOCTb CJHNATHCSA MOBBILIAETCH.
I IpoHCXoaUT cnyiaBJIeHHE YacTHI KaHH(OIH MexX Ay co60H H MeXAY CTpY-
oM H BOJIOCOM CMbl4Ka. B MOMEHT BO3HHKHOBEHMA TaKO#l cnaHKH ABH-
HVILHHCA BOJIOC CMBIUKA HauHHaeT TAHYTb 3a co6Goi cTpyny. [1pH najb-
nelieM JBHXKEHHH BCKOpPEe HacTynaeT paBHOBECHe CHJI, YAepKHBAWHX
«IPDYHY Ha CMblYuKe, H CHJI OT HATAXKEHHA CTPYHbI, MbITAIOWMHXCHA OTO-
j%ITh CTPYHY OT CMbluka. B 3TOT MOMEHT cTpyHa BCe eumle yaepKH-
WICTCA HA CMbIYKE, TaK K&K YaCTHIbl KaHH(OJIH YCNe/IH OCThITh H 3aTBep-
i 1b, 06pa30BaB NPOUHYIO CaHKy MeXAy BOJOCOM CMbIUKA H CTPYHOH.
lleKoTOpoe BpeM#A cnaiKa CONpOTHBJ/AECTCA pa3pblBy, HO 3aTeM pAaCTArH-
wilOIHe YCHIIHA BO3pacTaloT HACTO/bKO, YTO CBA3b CTPYHbI CO CMBIUKOM
| V3pyLIaeTcsd, YacTHIBI KaHH(OJIH JJOMAIOTCA H OCBOGOXKA€HHAsS CTPYHa
| {UKOM OTK/IOHfETCA B MPOTHBOMNO/IOXKHYIO CTOPOHY, [€ OHa BCKOpe
« 1aHABJMBAETCSA H BHOBb CLEMJAETCA C YacTHUAMH KaHHdouau. Benu-
mia o6paTHOro X0Aa CTPYHbl 3aBHCHT OT MacChl H HATAXKEHHA CTPYHBIL.
* 1Ma CTPYHA, N0 CYIILECTBY, ynpasiseT Kojgeb6anHAMH. OnHcaHHbl# Npo-
11+ ¢C IOBTOPAIETCA MHOTO Pa3 B CEKYHAY, [IOKa ABHXKETCA CMblYOK. PHTM
ro1e6JIIoILeRC CTPYHbL onpeneisieT Xapakrep H [OBTOPAEMOCTb NpOTe-
' MOWIMX ABNEHHHA. Ecan aBHKeHHe CMblYKa paBHOMEpHOE, AaBJIeHHe NO0-

tOSTHHOE, TO NpPOLECChl CLEIVIEHHS CTPYHbl CO CMBIYKOM CHHXPOHHBI ¢
a« PHOJOM KOJIe6GaHHA CTPYHBDL

Kosie6aHHA CTPYHBI B 3TOM CJIy4ae yiKe He ABJIAIOTCA FapPMOHHUYECKHMH,

' CKOpee TMOXO0XKH Ha 3y6bsl nmuJbl 1o ¢opme. AMniaurysa xosebaHui
« 1aHABJIHBAETCHA AaBTOMATHUECKH TaKaf, NpH KOTOPOH MOTEpH 3HEPTHH
' OMIIEHCHPYIOTCH HOBBIMH NOCTYIVIEHHSIMH 3HEPTHH OT HCTOUHHKA INOCTO-
111HOH CHJIBl — CMbI4Ka.

Ksacc Kone6anHii, ONMHCAHHBIX Ha IpHMepe CTPYHbI CKPHIIKH, OT/JIHY&EeT-

1 OT YyXKe pasoOpaHHBIX BhIlie OAHOH OCOGEHHOCTbIO -—— HaJHUHEM
vHpaTHoll cBA3H. Takue nepHogHyecKHe IPOLECCH HAa3bIBAIOTCA
'8TOKoJMe6aTesabHb MU. [Ipd cBo6OaHBX KOJEGaHHAX 3BYK CO31a~
v 1cst ogaiM BHOpaTopoMm. [1pH BbIHYXKI€HHBIX KOJIeGauHAX HYKHbl BUGpa-
10p M NepHOAHYeCKas BHELIHASA CHJa. ABTOKOJIeGaHHSl XKe CO3aloTCH:
nnépaToOPOM, HCTOUHHKOM MOCTOHHOH BHELIHEH CHJbl H rpeobpasoBare-
1M 3HEprHH, OCYLIEeCTB/AIOIIHM 00paTHYIO CBSidb MeXAY BUOPAaTOpOM H
rnecliHeR cunoi. B paccMmoTpennoM npHmepe BHOpaTOop — 3TO CTpYHa
 \DHIIKH, HCTOUHHMK TIOCTOSIHHOH BHELIHEH CHJIbl — CMbIUOK, npeobpa3o-
naTeJb SHEPTHH — MeXaHH3M NepeMeHHOro TPeHHd, Co31aBaeMblii ¢ no-
MOILBIO KauH(poJH. ABTOKOe6aHHA [WHPOKO PACHPOCTPAHEHBI B MY3bl-
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KaJIbHBIX HHCTPYMEHTAX, OHH JIEXKAT B OCHOBE 3BYKOOOGpa30BaHUA CMblY-
KOBBIX, SI3b[4KOBHIX H LYXOBHIX MHCTPYMEHTOB.

Mbl 3aKOHUHIH pa36op OCHOBHRIX KO/IE€6ATEJbHBIX NPOLECCOB, KOTO+
pble MOTYT APOKHCXOANTh B IPYIINe KJIACCHUECKHX HMHCTPYMEHTOB H KOTO-
pble HEOGXOMHMH LJI1 H3YUCHHUS ABJIECHHH, IPOHCXOASAWIMX OpH HACTPOHKE
3THX HHCTPYMEHTOB.

Pacnpocrpanenne 3BYyKOBbIX BOJIH B NMOMELLEHHH NMPHBOIHMT K BO3HHK-
HOBEHHIO CBOEOGPA3HOro fIBJEHHA, KOTOPOe MOXKET BO3[eHCTBOBATb HA
BOCHpHATHE TeMOpa 3BYKa H CKA3blBATbCA HA HACTPOHKE ¥ HHTOHHDOBKE
My3blKa/JbHOrO MHCTpyMmeHTa. Peub mger o caenyiomiem. B rex Hucrpy-
MEHTaX, KOTOpble MOTyT [aBaTh HeNpepbiBHbIA M IJIHTENbHBIH 3BYK
(A3blYKOBbIE, CMbIYKOBBIE, JYXOBble HHCTPYMEHThI), IPH HIPe B He OueHb
60JIbILIOM NOMELILeHHH BO3HHKAeT fB/JeHHe CTOAYHX BOJH. OHO BO3HHMKaeT
TOTJa, KOr4a 3BYKOBasl BOJIHA NAaJaeT NepleHAHKYJAPHO Ha XOPOLIo OT-
Pa’KaiouLyio NOBEPXHOCTb — CTEHY, MOTOJIOK M T. 1. OTpaxeHuas oT npe-
rpagbl BOIHA CTAHOBHTCA OOPATHOR H CKJALbIBAeTCA ¢ Najaloiied BoJ-
HO#. Buaarogapa Tomy uto wacTtora KoJe6aHHfl BOJIHBI HE H3MeHAeTcs
NpH OTPaKEHHH, BOSHHKAIOT YYACTKH, IAe AABJIEHHE BO3]lyXa MAaKCH-
MaJibHO KaK B NPAMON BOJIHE, TAK H B OTPAXKEHHOM, H YYaCTKH, rie, Ha-
IpPOTHB, PA3PEKEHHA B BOJHAX COBNAAAIOT H AAIOT MMHHMAaJbHOE MeCT-
HOe naB/eHHe. MOXHO TroBOpHTb TaKXe O TOM, 4TO B TeX MeCTax,
rae koe6aHUs NABJCHHA MAKCHMaJbHbl, BO3HHKAIOT My4HOCTH KoJieba-
HHH, & TaM, rae KoJe6aHusd faBJeHHsT MHHWMAJIbHbBL,— Y3Jibl KosieGaHui.
Crosiune BOJIHBI B NIOMELEHHN MOTYT CHJIbHO H3MEHHTb [eACTBHTENbHYIO
KapTHHY 3BYKOBHIX BOJIH, TAK K@K HA HEKOTOPbIX YACTOTAX MPOHCXOIHMT
peskoe ycuJaenue KoJe6aHHR, 3BYK CTAHOBHTCHA 3HAYMTEJbHO rpoMye.
B 06bluHbIX yCJOBHAIX CTOAUHE BOJIHBl HE TaK CHJIbHO MPOSIBJAIOTCA, MO-
CKOJIbKY MY3blKaJibHble 3BYKH HENpePbIBHO M3MEHSIOTCA O WHTEHCHBHO-
CTH H IO YACTOTE M 3TO 3aTpyAHseT 06pa3oBaHHe CTOAUHX BOJIH.

OnHako MOXKHO MpoAeJaTh NMpOCTeALIHHA SKCIEPHMEHT, KOTOpHIH ne-
MOHCTpHpYeT fIBJIEHHe CTOSlUMX BOJIH M MX BO3jeAcTBHe Ha cayx. Hapo
NPOCTO CNeTb B BAHHOH KOMHATe, NMpHueM 0Co6biM ob6pasom. Bosbmem
roOJIOCOM CaMblit HH3KHH TOH, KOTOpHIA HAM AOCTYMEH (MOXHO MpPOCTO
«Mbl4aTb»), U 6GydeM NOCTENEeHHO ero mnoBhlaTh. [loguumMas BHICOTY
TOHOB, Mbl HEMEJJIEHHO OGHAPY2KHM, 4TO OTJeJbHble TOHA 3BY4aT rpOMye
OCTaJIbHbIX, 32CTaBJIAA BAHHYIO KOMHATY Kak Obl ryzerb. Ecau nocse ne-
pepbiBa Ml TOUHO IO BRICOTE BOCHPOH3BELEM OJHH H3 TAKUX TOHOB, TO MO-
MellleHHe MOMEHTAaJIbHO FPOMKO OT30BETCH.

Takum o6pasom, rosocoM yaaercsl BhIABHTb HECKOJIbKO PE30HAHCHBIX
TOHOB KOMHATBI, KOTOPble YCHW/IHBAIOTC HMEHHO MO NPHYMHE BO3IHHK-
HOBEHHfl CTOSIYMX BOJIH HA ONpeJeseHHbIX yacTorax. KeratH, anajoruy-
HbiH 3((EKT MOXKHO OWYTHTb, €CJIU T'yAeTb («MblYaTb»), MOBLILIAA Bbl-
COTY roJioca, HO BCJYIIHBATbCA H OTMEUATb YCHJIEHHE 3BY4aHHA OT-
AETbHbIX TOHOB B CBOeH COGCTBEHHOH roJioBe (MaCKe — MO BbIPaXKEHHIO
MeBUOB). Y AMBHTENbHO TO, UTO MOXKeT OGHApYKHMTCH, 4TO OJHH H3 pe3o-
HUPYIOLIMX B BalieHd roJoBe TOHOB CJAy4alHO COBNAJAeT C TOHOM Ka-
MepTOHa no Bbicote. BOoT Bam M Bcerna mnpH ceGe JOBOJbHO TOYHbIHA
3TaJ/10H BbICOTHI HACTPORKH! Ero Haa0 TOJIbKO 3aNOMHNTb B pALY HECKOJIb-
KMX APYrHX PE30HAHCOB.
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Coboanble KOJe6aHHsl B TBEPAbIX TeJaX M0 CYLLECTBY TakKxKe Nped-
(1aBJAIT cO60H uepefoBanue y3J0B M MyYHOCTEH, T. €. CTOSYHe BOJIHBL
'Ipn BBIHYXKACHHBIX KOJeOAaHUAX H aBTOKOJEGAHUAX B TBepAblX M raso-
o0pa3HblX Te1aXx 06pa3ylTCA CTOAUNE BOJIHbBI C HOCTOSTHHON aMIIUTYAOH,
tCJIH TOJIBKO BBIHYXK[AIOIAsA cHJIa AeficTBYeT AOCTATOUHO A0Jroe BpeMs
II ¢ HEH3MEHHOH yacToToi. BcnoMukM Kosie6aHus CTPYHBI, BO36yXK gaemMoi
«MbIUKOM. Takum 06pa3oM, NPH HAcTPOHKe My3bIKAJbHBIX HCTOUHHKOB
{BYKOB KOJIe6aHHfl BO ceXx 6e3 HCK/AIUeHHsi BHOpaTtopax cOnpoBOXKAA-
TCl 06pa30oBaHHEM CTOSAIUMX BOJIH.

3. dnemeHTbl MY3blKaJbHOH rpamoThbl

he3 My3blKaJbHOH TpPaMOTbl HACTPOHIUMKY NPAKTHYECKH TPYAHO O0GOii-
icb. [Ipexkae uem HacrpaMBaTthb TOH, HeOGXOAHMO 3HAaTb, Kak OH 060-
jHAYaeTcH, B KAKOH MOC/aef0BaTeNbHOCTH AOJKHbI OpaTbC MHTEPBAJHbI,
IOHOBAfi BeJWUHHA 3THX HHTEPBAJIOB, KAKH€ HHTEPBAJbl M AKKOPAbI
MOJKHO MCIIOJb30BATb AJS HACTPOHKH M T. A.

MysbikaabHBI 3ByK, 0603HayaeMblif Ha NMHCbMe HOTOH, HMeeT ompe-
neJieHHble PH3HUECKHE XapaKTepHCTHKH, KOTOPhIE MPHCYIH CAMOMY KoJle-
faTe/bHOMY JABHXKEHHIO: HHTEHCHBHOCTb, YACTOTa, CIEKTp U BpeMs. ITH
\apaKTePHCTHKH He 3aBHCAT OT UeJIOB€KA, HHa4e roBOPs, OHH ABJIAIOTCA
00BEeKTHBHBIMH NapaMeTpaMH 3Byka. B oTiuune or O6BEKTHBHBIX Xa-
PAKTEPHCTHK, UEJOBEK OLEHHBAET 3BYK CYOBEKTHBHBIMH XapaKTepHCTH-
ha@MH, SBJAIOHIMMHCA pPe3yJbTaTOM CJAYXOBOTO BOCHPHATHA 3BYKa.
K HHM OTHOCATCA: TPOMKOCTb, BBICOTA, TEMOD H AJHTEJbHOCTb. Ta-
KM 06pasoM, deTbipe OGDEKTHBHbIE XaPaKTePHCTHKH 3BYKa COINO-
CTaBJAIOTCHA ¢ YeThIPbMA CY6BeKTHBHBIMH. MOXHO cKa3aTb, B NIEPBOM
IPHOMHIKEHHH TPOMKOCTb ORPe/esIfieTcsd HHTEHCHBHOCTBIO KoJe6aHHi, HX
AMILTHTYOR, BBICOTZ — YacTOTOH# KOJeGaHHH, TeMOp — CIEKTPOM H
lepexoJHHMH MpOLeCccaMH, a AJHTeJbHOCTb — BpeMeHeM KosneGanuit. Ho
B KOHEUHOM HTOre Kaxnas CyGbeKTHBHASl XapaKTE€PHUCTHKA 3aBHCHT OT
Bcex (U3HUECKHX XapakTepHCTHK. Tak, 'POMKOCTb 3BYKAa 3aBHCHT He
rOJIbKO OT €I'0 HHTEHCHBHOCTH, HO H OT 4aCTOThI H criekTpa 3Byka. Cy6bek-
THBHO BbICOKOUACTOTHbIE 3BYKH O6OJbLIOA HHTEHCHBHOCTH KaXyTcd
6oJilee HH3KHMH, YeM Te XKe 3BYKH, HO MaJoH HHTeHCHBHOCTH. Tem6p
3BYKOB HHXKHETO H CPEJHEro PerucTpoB KaKeTcs pa3/iH4HbIM JaXKe HPH
HeGOJbIINX PA3IHUHAX B cieKTpax. Ho nonpo6Hble e pasinuus B coCTaBe
TapMOHHK 3BYKOB BEPXHEro PerucTpa HOYTH He MEHSAIOT OKPACKY 3BYyKa.
Bce 370 gO/MKHO YUHTHIBATBCA B MY3bIKaJbHOR NMPaKTHKe.

3BYKH yesiOBeuecKoil peuH 3amHChIBAIOTCA GyKBaMH, HO NPH 3TOM HH-
Kakoi HHbOPMALMH O I'POMKOCTH, BbICOTEe, TeMOpe HJH JJHUTENbHOCTH
MPOH3HOCHMOMN GYKBBI MBI HE MOKEM IOYUHTb N3 TeKcTa. My3blKaabHbI#
3BYK Il CBOETO oNpefesieHHs Tpebyer yKasaHUsl Ha NHCbMe XOTA Obl ABYX
xapakrepucrik. Han6osiee onpeneseHHO ykasbiBaloTcsl BbICOTA M OTHO-
CHTeJbHASl NJHUTENbHOCTb 3BYKAZ, MEHEE KOHKPETHO YKa3bIBAETCA I'pOM-
KOCTb, KOTOPasi OObIYHO OTHOCHTCA K KaKOH-JHGO YACTH MY3bIKaJbHOI'O
NPOH3BeJeHHsA, a He K OTAeabHOH HoTe. TeMGp HOTbI BOOGILE HHKAK He
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0603HayaeTcs, eCJIH He CYHTaTh, YTO OGLIYHO NPOH3BefeHHe NpegHa3HE
YeHO I/ OfipefieJIEHHOTO MY3blKaJbHOre HHCTpyMeHTa. Ho rtak kal
OIHY H TY K€ MEJOJHIO MOXKHO C YCIIeXOM HCNOJIHHTb Ha Pa3HbIX HHCTPY
MEHTaX, HMeIOWHX pas/HuHbIA TeMOp, TO PpaKTHYECKH H nojob6HOe Kod
BeHHOe 0603HaueHHe HHYero He gaer. O6o3HaueHHe TeM6pa He HMee
CMBICJIa TaKXKe H IOTOMY, UTO oA aBs/sioliee 60JbIIHHCTBO HHCTPYMEHTO!
He MO3BOJIAIOT MPOH3BOJIBHO MEHATb TeMOp 6e3 M3MeHeHHA T'POMKOCTI
3ByKa. Mckiouesne cocTaBJAIOT Te 3bIUKOBble HHCTPYMEHTHI, KOTOPBI
CHa6:KeHbl PerdcTpaMH, M B HOTAX HHOrAa ykasbiBaercdl Tpebylouiniicy
peructp. To ke MOXKHO ckasaTb M 06 OpraHe M 3JEKTPOHHBIX HHCTPY
MeHTaX, 06/1aJal01HX BO3MOXKHOCTAMH H3MeHeHHs TeM6pa. CKa3aHHO|
He OTHOCHTCHA, KOHEUHO, K aHCaMG6JIIM HHCTPYMEHTOB, B KOTOPBIX OKP&CK{
3BYKa CO3/1aeTCA COBMeCTHbIM 3ByYaHHeM TPYNN HHCTPYMEHTOB.

B my3sbike ucnosbsyerca no 80— 100 spykos. Ha s0o60M HHCTpyMeHT!
MOXKHO MOC/eJ0BAaTe/IbHO HAXKHMATb KJAABHIUH HJIH KHONKH, Jajabl, HJl
6paTh coCenHHe MO3HIHMM MaiblieB (Ha ckpunke). Ecau He mpomyckari
HH OJHOTO TOHA, TO Mbl NOJYUHM MNOC/EAOBATENIbHOCTD BOCXOASALIH!
HWJIH HHUCXOASILIMX 3BYKOB, TaK Ha3blBaeMblfi MY3blKaJbHbIH 3BYKO
paa. [1pyn 3TOM HEeTPYNHO 3aMETHTDb, YTO OTHE€/bHbIE 3BYKH NOBTOPSAIOTCS
MO BbHICOTe, Kak 6bl CAMBAIOTCA B OJHO 3ByUaHHe uUepe3 ONpeneNeHHOL
4HCJI0 TOHOB. Takue peryJ/fipHO TOBTOPAMOLIHECH MPOMEXYTKH MeX]
COBNAJAICIHMH TOHAMH Ha3bIBAIOTCA OKTaBaMH. Jluanasoun mysu
KaJIbHOTO HHCTPYMEHTA NPHHATO CUUTATD I1O YHCJY OKTAB MJIH [0 LUMPHH
HHTEpBaJa MeXAy CaMblM HH3KMM H CaMbIM BbICOKHM 3BYKAMH HHCTDY
MeHTa.

Hasa cpaBHeHHA [J@IMM 1HANasoH B OKTABAX HEKOTOPbIX HHCTDYMEH
TOB: (boprennaHo 7'/4, apda 6 /g, BHOJIOHYe/Ib 4-—4'/5, nyxoBble HHCTDPY
MeHTbl 2'/2—3'/s, uesoBeueckuit rosoc 2'/s.

Hnana3on cumcborHYeCKOro OpKECTpa OKOJIO 8'/4 oxktas. ¥YX0 ueso
BEKa BOCHDHHHMAeT JHANa30H OK0JIO 10'/; oxras.

B kaxpno#i oxraBe HMeeTCAd CeMb 3BYKOB, COOTBETCTBYIOUIHX OCHOB
HbIM CTyNeHAM: do, pe, MU, ha, coab, A5, CU. ITH CTYNEHH 3AMHCHIBAIOTCS
Ha NHCbMe 3HAKAMH, Ha3blBaeMbIMH HOTamH. HMHorga B MYy3blIKaabHOI
aKyCTHKEe TEpPMHH <«HOTa» HCHOJb3yeTcAd A9 OO0O3HAYEHHUS CJOXKHOI
My3bIKaJbHOTO 3BYK&, B OTJIHUHE OT NPOCTOro 3ByKa — TOHA, COOTBETCT
BYIOLIIEr0 HPOCTOMY FapMOHHUeCKOMY KoJieGaHHIO. B koHTekcTe 0GbIY
HO JIETKO pasjH4yHTb, KOTFAa H B KaKOM 3HAueHHH yNoTpe6JieH 3TO
TEepMHH.

BbicoTa TOHOB 0603HauaeTcs NpPH HX 3aMNHCH HAa CHCTeMe H3 5 JIH
HeeK, Ha3biBaeMoOi HoTOHOcueM. UeM Bblllle 3anHcaHa HOTA, TEM BhILL
3ByuaHHe — GoJiblue yactota. [1ATH HHeek o6bIYHO He XBaTaeT, H TOTA
NOJIb3yIOTC 106aBOYHBIMH JIHHEeHKaMH, BhbIllle HJIH HHXKe HOTOHOCIL¢
Jast HHCTpYMeHTOB ¢ GOJIbIIHM 3BYKOPFAJOM HCNOJB3YIOTCA Ba HOTC
HOC1&, & 4TOGbl GblJIO NOHATHO, B KAKOM DerucTpe 3alHCaHa HOTA, B HE
yaJjie HOTHOrO CTaHa NPOCTABJAETCA KJIOU.

CKpHOHYHBIH KJ/IOY Onpefe/sieT NMOJOXKeHHe HA HOTOHOCIE HOTH CoA
nepBoi OKraBbl, & 6acoBblit kalou ®a — nosoxeHHe HOTH ¢ha MaJsio
okTaBbl. OT 3THX KJ/IOUeBbIX HOT HAXOAATCH H BCE OCTaJbHble CTYMeH
(cM. HOTHDBIE npumep 1)
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Pacnonoxenne ocHOBHNX cTynenell Ha HOTONOCUE B Maaofi n nepaofl oxTanax

Tak kak HOT B OKTaBe [BEHAALaTh, & OCHOBHAIX CTYNEHEH ceMb, TO OC-
|AJIbHble HOThl, Ha3blBaeMble NPOH3BOAHBIMH, HAXOAATCA NyTeM MOBbI-
INIeHHS HJTH TIOHHXKEHHS OCHOBHBIX HOT C NMOMOILbIO 3HAKOB aJbTepalHH.
()CHOBHbBI® 3HAKH ajibTepalllH: gHe3 (ﬂ ) — MOBHILIAET HOTY Ha MOJTOHA,
nHeModb (p) — NMOHHMXKAET HOTY Ha TOJITOHA M 6eKap (b ) — OTMeHsieT
IcHCTBUE nHe3a U GeMOJfl.

Kako# uureppan pased noayrtony? [loayToH — 3TO HaHMeHbllee pac-
(1051HMe (10 BbICOTE), MeXay ABYMA 3Bykamu. Ha doprennano nonytoH
MOKeT GBITb B3AT MEXAY 6ejoil U 4epHOH KIaBHIIEH HJIM MEXAY ABYMA
«OCeJLHHMH Ge/IbIMH KJaBUIHAMH, MEXKAY KOTODHIMH HET YEDHOH KJIAaBHLIH.
'lBa MosyTOHA COCTABJAAIOT neJbli toH. Ha cTpyHHOM HHCTpyMeHTe ¢
1afiaMH NOJYyTOH Gepercd Ha COCEAHHX Jaaax.

BykBeHHble HaH c/lorosble 0603HAYEHHS OCHOBHBIX H TPOU3BOAHBIX
\3YKOB AHAJOTHUHBI AJf pa3HblX okraB, CyiecTBYeT TOJbKO HEKOTOpasd
(A3HHIA B HAlMCAHMH HA3BAHHA 3BYKOB B 32BHCHMOCTH OT OKTaBbl.
()KTaBbl HMEIOT CleAyloili{e HA3BAHHA CHH3y BBEPX: CYOKOHTPOKTaBa,
NOHTPOKTaBA&, 60/Iblasl OKTaBa, MaJjas OKTaBa, liepBas, BTOpad, TPeThd,
nerBepTasg M nAtasd OKTaBbl. MOXHO NO0Jb30BATbCA BMECTO CJIOFOBOH
‘UCTEMBbl Ha3BaHHSl 3BYKOB — JO, pe, MU H T. d.— COOTBETCTBYIOILEH
nyKBEeHHOH cucteMmoil: ¢, d, e, f, g, a, h*. Toraa 6ykBeHHOe 0603HAUEHHE
(OHA B pas3/IMUHBbIX OKTABAaX NpHMeT BHA (HA NpHMEpe TOHA 44 — a):
1,41, 4, a,d',d% a° a*. B srom npumepe 0603nauetne a' COOTBETCTBYET
(OHY 4A TNepBOi OKTaBbl, MMelomeMy uacrory 440 .

Kakum o6pasom 0603HAyalOTCA AJHTENbHOCTH HOT? 3a OCHOBHYIO
 IHHHUIY H3MEPEHH S IPHHATA 1eNas HOTa, AJAanacy yeTbipe cyera. Kax-
ILIA cueT MOXKeT ObITb paBeH CeKYHAe, HO MOXKET HECKOJbKO OTJIHYaThCA
oT Hee. B my3bike BaXKHa OTHOCHTE/bHAA AJHTENBHOCTb HOT, a He a6cCo-
ilorHag. Kaxpas nocaeayouiasd no AJHTENHHOCTH HOTZ BABOE KOpoue
upeablgyweii. Hora, no paureibHOCTH BABOE MEHbILAA 1ejoH, Has3bi-
naercd mnojioBuHHOK HoTtoi. Hora, mo aauTenbHOCTH BABOE MeHbLiad
OJIOBHHHOM, HA3bIBAETCA YETBEPTHOH HOTOH HJIH YETBEPTbIO, OHA B YeThl-
pe pa3a kopoue nejod Horbl. HakoHen, HOTHI B NMOJOBHHY UETBEPTH H B
1eTBEPTb YETBEPTH HA3bIBAIOTCH, COOTBETCTBEHHO, BOCbMOH H LIECTHAALA-

* B sorHofi cucTeme AHIMIHE H AMepHKH MOXKHO BCTPeTHTh 0603HaueHHe b 1nsl cu H A
ansi cH-Gemoab, B EBpone 6ykBo# 4 npHHATO o6o3nauarb HOTY cu H GykBo#t b — cu-
fiemons.
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ToH. Bce 3TH HOTHI MMeEIOT 0c060e HaNmHCaHHe, 3JeMEHTAMH KOTOPOTL
AIBJAIOTCA OBaJI, 3a4ePHEHHbIH MM He3auyepHEHHbIH, WTHJIb, (axo
(XBOCTHK) . 3HAKH MOJYAHHSI — NAay3bl COOTBETCTBYIOT MO AJHTE/NbHOCTH
HoTam. Ha HoTHOM npumepe 2 panbl 0603HAYEHHS HOT H Nay3 pasjiny-
HOH pJiMTesbHOCTH. HasBaHusl may3 Takxke COOTBETCTBYIOT HA3BAHHAM:
HOT onpejeneHHON AJIMTebHOCTH.

' J//\\J O\
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uenan NONOBHHA HeTBEPTL BOCbMaf wecTHafuaTan

HanteavHocTs HOT B nay3

B My3bikaJbHOM NPOHM3BENEHHH CYLIECTBYET ONpeae/ieHHAd 3aKOHO:
MEPHOCTb YAapHbIX M 6€3yJapHbIX 3BYKOB (HMJIM J0JI€it), TOYHO TAK XKe,
K&K B CTHXOTBOpPEHHH yJAPHBIE ¥ HEYJAPHbIE CJIOTH YepeayIOTCS B Olpeje-
JIEHHOHR 10CJIE10BATENbHOCTH. ¥ 1apHble 3BYKH OGbIUHO CBSI3aHbI CO CUETOM
«pa3s», HeyjgapHble — ¢ JIOObIM ApyrMM cuetoM. OnpeaesneHHas mnocie-
JOBATEJIbHOCTb YAaPHbIX H HEYNapHBIX 3BYKOB, NOBTOPAIOWIUXCA B My3bl-
KaJbHOM NPOH3BeNEHHH, Ha3blBaeTcd MeTpoM. YacTb MY3bIK&JbHOTIC
NpoH3BeeHHA, 3aK/MIOUEHHAA MeXAY YAApHbIMH AOJfIMH, Ha3bIBaeTCs
TakToM. B oiHOM TakTe MOXeT GbiTb, HANIPUMED, ONHA CHJIbHAA AOJA H
ABe c1a6bIX. ITO TAKT TPEXZOIbHOrO MeTpa. Ec/in uepeayioTcs CHABHAA U
cnabad L0JIH, TO TAKT — ABYXA0JbHOrO MeTpa. 3a €AMHHLY CYeTa MOryT
GbITb IPHHATHI CJIEAYIOWHE JOJH: YeTBEPTh, NOJOBHHHAA U BocbMas. O6o-
3HayeHHe pa3Mepa TaKTa B BHAe ApOOH NOKa3blBaeT HOJIO, BbIGpaHHYI0
32 eIMHHUIY cyeTa (OHA CTOMT B 3HAMeHaTeJe), H UHCJAO JOJieH B TAKTE
(B unciuTese). Hau6osee pacnpoctpanensl pasmepsl: 2/4, 3/4, */4, /s,
s uT. 1.

OaHHM M3 CYULECTBEHHBIX MOHATHA MY3bIKaJbHOH IPAMOTHl ABJAETCSA
NOHATHE HHTepBaJa. B My3blke HMEIOT €710 He C OTAEJbHBbIMH, He CBA3aH-
HbIMH MeX 1y co60it 3BYKaMH, a CO 3BYKaMH, HAXOAAWHMHCS B ONpeieJieH-
HOM COOTHOILEHHH APYT ¢ APYrOM, U AJfl HACTPOUKH BaXKHA UMEHHO 3Ta
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!+ INMOCBSA3b 3BYKOB. [IBa 3BYKa MOTYT HaXOAHTbCA Ha O6OJiblieM HJH
o HbLIEM PACCTOAHMM APYT OT APYTra, TO €CTh MEXAY HUMH MOXeT GhITh
{1 WINUHBIH HHTEpBAaJ.

My3hIKa/JbHBEIH HHTEPBAN — 5TO COYETAHHWE [BYX 3BYKOB, B3fATHIX
0 1HOBPEMEHHO HJH nocJenoBarepHo. [1pn ogHOBpeMEHHOM HCIIOJIHEHHH
'\BYKOB — HHTEPBAJ FapMOHHUYECKHH, NIPH MMOCJIEN0BATEIbHOM — MEJIOIH-
' CKHH. 3BYKH B FapMOHHYECKOM HHTEPBAJIE HMEIOT PA3JIHUHBIA XapaKrep
1o CBOEH OKpacKe: OHM MOTYT CJIMBATbCS, 3BYUaTh CIOKOHHO H, HA060pOT,
t 1BATb HECIIOKOHHOE, HECOIIACHOE 3By4aHue. B nepBom ciyuae nutTepBas
113bIBAIOT KOHCOHAHCOM, BO BTOPOM — JHCCOHAHCOM. 3TO
ipesHHe moHATHA. Tak, H3BECTHO cTapoe onpenesenne EBkanaa, He ycra-
peBlllee W B HallW AHM: «KOHCOHAHC ecTb CMelIeHHe JBYX TOHOB, Bbl-
«HKOTO M HH3KOro. [JHNCCOHAHC, HANPOTHB, €CTb HECMOCOGHOCTb ABYX
1YVHOB CMEIIATbCA, OTYETO OHH HA CJAYX MPOU3BOAAT rpy6oe Breuartse-
ne».

[Touemy Ke oaHHW NBOE€3BYUHSI KOHCOHAHCHI, a APYyTrHe AHCCOHAHCHI?
! cpman FeibMroJibl yCTAHOBHJ, YTO CTeleéHb KOHCOHAHTHOCTH CBA3aHa
« COOTHOLIEHHEM YaCTOT 3BYKOB HHTepBasa. UeM npouie 3T0 OTHOIIEHHE,
1M GoJiblite CTeNeHb KOHCOHAHCA, W Haob6opor. CaMoe mpocToe OTHOLLE-
nne [:1. Takoi MHTepBaJ HasblBaeTcs NPUMOM HaN yHHucoHoM. [anee
' | — oxraBa, 3:2 — kBuHTa, 4:3 — KBapTa, 5:4 — Gojbluas TEPUUA H
h 5 — Majad Tepuvda. 3TO BCe KOHCOHMpYIOUiHe HHTepBaabnl. OTnolieHue
48 umeer GoJbluast cekyHaa W 16:15 — manas cekyHga — JHCCOHH-
pylouine nHTepBagbl. HemocpeacTBeHHasi Ke MpHUHHA AUCCOHAHCA —
naJduue sPKO BbIpaKeHHbIX GuHeHHH onpeaeseHHoH yactoTsl. [lo I'enapm-
robiy HanboJiee MENPUATHBIMH SMIBJSAIOTCA JBOE3BYUMA (WJd Booblie
MHOTO3BYUHSA), B KOTOPbIX MPHCYTCTBYIOT GMEHHS OKOJIO 33 B CEKYHAY.

(Mana3on OueHUH, BBI3BIBAIOUINX JAHUCCOHAHC, JIEKUT B npeaenav ot 20
10 60 GHeHHi B Cex.

CaMblft OHCCOHHPYIOWIMA HHTEPBaJ B MY3blKaJbHOM 3BYKOpALe —
udjlasg CEeKyHia B MepBOi OKraBe, aalouiad Kak pas HanboJjee He-
HpHATHOe KoJHuecTBo GHennii. Hanpumep, mnogcuutaem OHeHHsa B
va/oi cexyHae 41' — as-dues': 466, 16 — 440 = 26, 16 GueHnil B cek.
)TO Kak pa3 6iu3kKo K obsacrtu OGueHWH, npHaaloOwei nHTEpBaJaM Ha-
160JbIIYIO CTENEHb AUCCOHAUTHOCTH. Tak Kak 6ueHus o6pas’yloTca Mex-
|y pasJHYHbIMH FapMOHHKAMH, TO BJHSIHHE WX HA Xapakrep 3BY4YaHHUA
OYIeT 3aBHCETb OT 3HEPTHH FapMOHHK, Jaliux O6ueHud, nonagaioliHe
1K He nonajamouide B 304y AuccoHadca. B 3aByke moryT 6biTb, nanpumep,
1 6ueuns, paBHble 33 B CEKyuay, HO €CJH OHH cJabbl, TO OHH NIPOCTO He
OYLYT 3aMETHbl Ha CJyX.

Kak MOXHO onpefeinTb HHTepBaa? B My3bike CyuiecTBYIOT 1Be Mephl
IHHTEPBAJOB; CTYNeHeBas BeJUUYHHA HHTEPBAJIOB W TOHOBAA (HJIM MOJYTO-
110Bad) BeJNUHHa HHTEpPBaAJIOB. B nepBoM ciyyae nHTepBaJ onpeae/serca
1MCJIOM OCHOBHbBIX CTyHenelt OT 0OJHOro TOHA A0 Apyroro. Bo Bropom ciy-
‘lae — YNCJIOM TOHOB HJIH 1TOJyTOHOB. CryneHeBad H MOJYTOHOBAS LIHPH-
la WHTepBaJOB AaHa B tabsuue Huxke. [lpuuem B rtabuuue ne jaannl
JHrapMOHHYECKHE HAa3BAHHA HHTEPBAJIOB, TO €CTh T€X HHTEPBAJIOB, hOi0-
pble MMEIOT OAHY M TY »Ke TOHOBYIO BEJHUYMHY, HO Ha3blBAK1CH 1O
pasHoOMY.
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[llnpuna uHTEpPBAJOB

TonyToHoBas BejwyuHa

HasBaHHe HHTepBaja Ne crynenH uirepeana
Ipuma (yuncon) I 0
Magnas cekyHna 1§ 1
Boabuias cexyHpa 11 2
Magasi repuus 1 3
Boablnas tepuus 1§ 4
Yncraa Keapra v 5
YBeaHueHHas! KBapTa v 6
YHcTras KBHHTA v 7
Maugasi cekcra VI 8
Boabluas cekcra Vi 9
Magas centHma VI 10
Boabwaa centuma Vil 11
OkraBa Vil 12
HoHna (cekyHpa uepe3 oKTaBy) IX 13 u 14
JlennmMa (TepuHs yepe3 OKTaBY) X 151 16
VHpeuHMa (KBapTa uepe3 OKTaBy) X1 17 v 18
JlyoneunMa (KBuHTA uepe3 OKTABY) X 19
Tepuneuuma (cekcra yepes OKTaBy) X111 20 1 21
Ksapraeunma (centuMa uepe3 okraBy) XIV 22 u 23
KeunraeuHmMa (nBo#Hasl OKTaBa) XV 24

HacTpoitminky Heo6X0AUMO 3HATh, 4TO HHTEPBAJB MOTYT GhiTh 06pa-1
wenbl. O6pameHHeM HHTEPBANOB HAa3HIBAETCS! NEPEHECEHHE HHIKHErO
3BYyKa2 Ha OKTaBY BBEPX MJ/IM BePXHEro 3Byka Ha okTaBy BHu3. HHrep-'
BaJ M ero obpauieHne B CyMMe COCTaBJSIIOT OKTaBy. Tak Kak fipu mepe-
HECEHHWH HHMXKHEro TOHA HA OKTaBYy BBEpPX €ro yacTora YjABauWBaercs,
TO yABaWBaHHEM MEHbIUEro 4YMcJd MOJY4YHMM OTHOLIEHHS O6GpaieHHBIX
HHTepBaNoB. OcHOBHHIE 00paiueHnsl HHTEPBAJIOB, HAXOSLINE NpaKTHue-
CKOe TpHMEHEHHe NpH HACTPOIKe, ciaegyoluue:

CooTHolleHHe O6paienne CooTrHolueHne
Hnrepsan 4acToT nmpepaa.na 4acTor
TIpuma (yHucOH) 1.1 OkraBa 2:1
Manas repuus 5:6 Boabias
cekcra 5:3
Bosabiasa repuus 4:5 Manas
- - cekcra 8:5
Keapra 3:4 KBunra 3:2
Kpunra 2:3 Ksapra 4:3
OxraBa 1:2 YHuCOH 1:1

[Tosnakomumcesl ¢ opraHn3aluell MOCAEA0BATENBHOCTH MY3bIKaJbhHbIX
3BYKOB B ramMmMe. 'amma — 3ByKOpsii B npenenax okraebl. CyliecTBYIOT
raMmbl pasJHYHLIX BHIOB, XapakTep KOTOPLIX 3aBUCHT OT NOCAELOBATENb-
HOCTH TOHOB H MOJyTOHOB. [JocjenoBaTeqbHOCTE OCHOBHBIX CTYINEHeH,
B KOTOPYIO BXONHT CeMb 3BYKOB, COCTABJfIET AHATOHHUYECKYID TaMMY.
HHuTepBasnl 370# raMMbl: TOH, TOH, MOJYTOH, TOH, TOH, TOH, TIOJYTOH.
Ecan noc/enoBaTelnHOCTE 3BYKOB COCTABJSIET PAA H3 HOJYTOHOB, TO
raMma xpomaTtHuyeckas.
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KetaTtn, HeO6X0OUMO OTMETHTh, BO H36€XaHHE MyTaHHIbl, YTO Ha3Ba-
NIt «TOH» B MY3bIKA/JbHOH rpaMmoTe CJAYXHT Mepoit AJs OnpeneseHus
BUJIHUMHDL HHTEPBAJA, PABHOIO CYMMeE ABYX MOJYTOHOB, B TO BPeMs KakK
B MY3blKaJbHOH aKyCTHKE «TOH» —— NPOCroe rapMoHHuYecKoe KoJebaHue,
4BYK ONpEeNeNECHHOH BHICOTHI.

B Mysbika/ibHOM HpOH3BeNeHHH NOAGOP 3BYKOB He sBjsercsi cjaydad-
HiIM, 8 TOLUHHEH ONpeJeJeHHON CHCTEME, B KOTOPOH 3BYKH KakK Ghl rpyn-
IMPYIOTCA BOKPYT OJHOTO yCTOHYMBOrO 3ByKa, uallleé BCTPEHalOlLerocs.
Ha 3TOM yCTOMUHBOM 3BYKE MPOH3BELEHHE HEPENKO HAUMHAETCS M KOH-
WieTCSl, HA HeM CTpOMTCA cooTBercTBylomwlasa ramma. Oprarnsaunus
MY 3biKaJbHbIX 3BYKOB BOKPYT YCTOHYHMBOTO HJH OIIOPHOrO 3BYKa HAa3hi-
picics nanom. ONMopHEIA 3BYK Jaga HOCHT Ha3BaHUE TOHHKH. DTO nepsas
¢ryneHb rammel. MiMeloT Ha3Banue takxkKe OCTaJ/bHble CTYIEHH:

-1 cTynmeHb — TOHMKA, TOHHYECKAA NPHMA;

2-9 » — HHUCXOASILMH BBOAHbIA 3BYK;

34 » — M€[HaHTa, TOHHUECKAA TepuHus,
4-9 » — cy6niOMHHAHTA;

H-A » — AOMMHAHTA, TOHHYECKAS KBHHTA;
6-51 » -— cybMmenuaHra;

7-5 » — BOCXOASAIILHIA BBOAHBIK 3BYK.

["naBHBIMH cTyHeHAMHU Jaja ABASIOTCS TOHHKA, CyGIOMUHAHTA U IOMH-
1i1Ta, HA HUX CTPOATCH OCHOBHBIE aKKOPABL. AKKOPA — 3T0 cOueTaHHe
1pex M 6oJiee 3BYKOB. BaXKHbIM aKKOPAOM fiBJSIETCA TPE3BYUHEe: MaKop-
floe Tpe3ByuHe, cocTosuiee H3 6OMAbLIOH U MaJOH Tepuui, H MHHOpHOE
rpe3ByuHe, cocrosulee U3 MaJgoit M 6oabwiof tepuuit. Ecin B akkopae
1YK — TOHHMKA, TO TAKOH AaKKOpJ HasblBaercsi OCHOBHHIM. AKKOpH
MoxKer OblTh O6paunieHHbIM. B nepBoM o6paileHny BHH3Y aKKOpAa Haxo-
JAMTCH MEeHAaHTa HJH TOHHYECKAaA TEPIHs, TOrAAa aKKOPA HOCHT Ha3BaHHE
reKCTakkopaa. Bo Bropom o6paiieHu BHH3Y HaXOAUTCS yKe JOMHHAHTA
HJIM TOHHUECKAs KBHHTA, U TOTLa aKKOpJ, HAa3blBaeTcs KBAPTCEKCTAKKOP-
#om. OcHOBHOHW akKKOpL H ero o6pauleHds MOKa3aHhl B HOTHOM TMpH-
mepe 3

UL

3
4
X
—3 § =

AKKopa u ero obpautenas

B kauecTBe TOHHKH MOXeT GhITh B3AT A060H 3BYK H3 MY3HIKA/JAbHOTO
syKopsina. AGCOMIOTHAA BEICOTA TOHHKH OTpEAe/sieT TOHAAbHOCTh JAAa,
BLICOTY BCE€X €ro oCTaJbHblX 3BYKOB. TonanbHOCTL 3TO H €CTh BhICOTA
nana. Han6onee pacrpocrpaHenHtble Jaabl — Maxop € MHHOp. B ramme
Ma)XOPHOT0 Jafia YepelOoBaHHE TOHOB M MOJYTOHOB cJjefylowee: TOH,
OH, MOJYTOH, TOH, TOH, TOH, MOAYTOH. B raMme MMHODHOTO Jaja: TOH,
HOJAYTOH, TOH, TOH, MOJAYTOH, TOH, TOH. KOJIHYECTBO MHHOPHBIX H MaKOp-
IbIX TAMM OJLMHAKOBO: CEMb [HE3HBIX, CEMb GEMOJIbHBIX H 0AHa 6e3 3Ha-
hOB, TO €CTh NATHAALATL raMM. Ma KOpHbhle 1 MHHODHBIE 1 aMMbl C O/IMHA-
KOBBIM KOJHUECTBOM KJIOUEBhHIX 3HAKOB HA3bIBAKOTCS [HapaJa€/bHbBIMH.
loHMKa MaxKopHOH raMMbl Bhille TOHMKH MHHOPHOH raMMbl Ha Magaylo
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Tepuuio. MaxkopHas U MHHOPHAas TaMMbl, NOCTPOEHHBIE Ha O6LIel To-
H¥Ke, Ha3bIBAIOTCS OAHOMMEHHbIMH

ToHaNBHOCTH MOT'YT ObITh PAaCNONOXKEeHbl 110 KBUHTaM M kBapTaMm. Taxas
cHcTeMa TMOCTPOEHHSA TOHAJbHOCTEH MapasfesbHbIX MaXOPHbIX H MHHOP-
HbIX raMM Ha3biBAeTCA KBUHTO-KBApPTOBbIM XpyroM. (Moxker GbiTb mO-
CTPOEHHE TONBKO 10 KBHHTAaM, CO3/latolllee KBUHTOBBIH Kpyr.) ATa cucre-
Ma cXemMaTHY4ecKH H300pakeHa B BHJE 3aMKHYTOrO Kpyra, B KOTOpPOM
CHapy»H 0603HaueHbl MaXKOpHble TaMMbl, a BHYTPH Kpyra — MHHOpHble
rammbl (cMm. cxemy 13). '

Cxema 13 KBHHTO-KBADPTOBbil KPYr raMm

Haxoneu, My3blkaHTy U HacTPOHUIMKY B CBOEH [eATENbHOCTH NMpPHXO-
JUTCA CTAJKHBATHCA C AMHAMHKOH 3BYuaHHA MHCTPYMEHTOB, C JAMHAMHU-
yeCKHMH OTTeHKaMH 3BYKOB. B Tabuiiue HHKe CONOCTaB/eHbl OCHOBHBIE
CTYNEeHH IPOMKOCTH C YPOBHEM IDOMKOCTH B ¢OHaX.

YpoBeHb rPOMKOCTH,

OGo3navenne  Ha3panue crynesu XapakrepHcTHKa don
ppp p1ano-planissimo npenesibHO THXO 40—50
pp planissimo OuUeHb THXO 50—60
p plano THXO 60—70
mp mezzo-plano YMEDEHHO THXO 70—80
mf mezzo forte YMEPEHHO TPOMKO 80—90
forte IPOMKO 90—100
ff fortissimo OueHb IPOMKO 100—110
FiF forte-fortissimo npeaesbHO TPOMKO 110—120

Oco6eHHOCTb LIKaJbl JHHAMHUECKHX OTTEHKOB 3aK/I04aeTcsl B TOM, UTO
Ka)kjaa nocjejyoulas CTynedb B fBa pa3a rpomue npegblayluei, uro
paBHOCHJIBHO TIpHpalleHHi0 ypoBH rpomkoctd Ha 10 ¢on. Hunamu-
4eCKHEe OTTeHKH SBJAIOTCHA OTHOCHTENbHBIMH, U fortissimo Tpy6ol, Hanpu-
Mep, rpomue fortissimo ckpunku, Ho tuiue fortissimo opkecrpa 3aech Her
abconnoTHbIX PUKCHPOBaHHBIX ypoBHel [lpepmesnl, B KOTOpPHIX HAaXOAATCA
OJHM M Te XK€ CTyNeHH WIKaJbl AHHAMHYECKHX OTTEHKOB, COCTaBJAIT
TaK HasblBaeMylo 30HY AHHaMuueckoro cayxa H A. T'apGysosa [8].



[ll. AKYCTUYECKHE OCHOBbI HACTPOUKH
MY3bIKAJIbHbIX UHCTPYMEHTOB

1. My3biKaabHbiE CTPOU COBPEMEHHOM
eBPONEHCKOH MY3bIKH

lNog wHacrpoiikoil MOHMMAIOT YCTaHOBJEHHE BBICOTHOTO COTVIACOBAHHUA
MCXKJY TOHAMH MY3bIKaJbHOTO HHCTpYMeHTa.

Hens Hacrpoliku — mosyueHue Ju60 UHCTO HACTPOEHHBIX HHTEPBAJOB
(uncTbift cTpoit), JUG0 HHTEpPBAJOB ¢ ONpeneseHHOH paccTpoiikod (Ha-
npuMep, paBHOMEpPHO-TeMIIepUPOBAaHHBIH CTpOIL).

Xora nmpakruuecKas HacTPOHKAa BO MHOIMX CJyuasfX M He JOCTHIAeT
HAcanbHOrO KauecTBa, 60JbILOH TOYHOCTH YCTAHOBKH HHTEPBAJIOB, MOXK-~
HO YCTAHOBHTb T€ OCHOBHbIE NPHHIHMIH, Ha KOTOPHIX OHa Gasupyerca.
STH NpHHUHKIB OTHOCHTEJbHO IIPOCTHI H ¢ HayYyHOH TOUKH 3peHHS Ge3yI-
peuHbL.

TeoperHueckd AOCTATOYHO MPOCTO MOACUUTATL YACTOTHI JIOGOTO MY3Hi-
KAJbHOTO 3BYKOPSIAA, ecsd ONUpaTbhcd Ha Kakylo-iu0o 3apaHee Mpejanu-
CAHHYIO cXeMy.

[Tpexxne Bcero Heo6XONMMO YCTAHOBHTb HCXQIHYIO 4acToTy, TaK cKa-
38Th, TOYKY OTCUYETA, TO €CTb HEOOXOAUMO 3a/laTh ONpefieJeHHOe YHCIOBOe
3HaueHHe YacTOTH /A KaKoTO-ju60 BhiGpaHHOTO ToHA, O6GbIYHO TaKUM
TOHOM fIBJIAETCA AA NEePBOH OKTaBhL.

[To wacrore BbI6paHHOrO OTIPABHOTO TOHA ONpPele]AIOT 4acTOThl Beex
JApYTHX TOHOB OKTaBbl, KOTOpbi€ A0JKHbI COOTBETCTBOBATb CTPOIO HHCTPY-
MeHTa. YKakeMm 3Jiecb, uTO B YHCTOM CTPOe HacTpauBaloTcA TaKHe HH-
CTpYMeHTHbl, KAK CKpHINIKa, apda, HEKOTOpble BUILI TapMOHHH; B paBHO-
MEepHO-TeMIepHPOBAHHOM CTpOe — KJaBHLIHble, $3bIUKOBLIE HHCTPY-
MCHTBL

Kakum e o6pa3oM MOXKHO ONpeleJHTb COOTHOLIEHHUS 4acTOT TOHOB
B 06oHX cTpOAX?

He6onbioli 5KkcKype B HCTOPHIO MOMOXKeT Ham Jyuile pasobparbea
B 3TOM Bompoce [4].

[ peBHeillline 3BYKOpALbl Y I'PEKOB ObliH MOCTPOEHbl Ha OCHOBE KBHUH-
TOBBIX H OKTABHBIX XOA0B; 17 MOJYyueHUR HHTEPBAJOB OKTaBbl  KBUHTH
JIOCTaTOUHO 6bIJIO H3MEHUTb AUHY CTPYHDI B onpeneneﬂﬂon NpONOpLHUH
(OKTaBa — /5 nouHB CTpYHBI, KBapTa —°/4 ¥ KBUHTA — 2/3). Tak Kak
HACTOTH 38yKOB 06paTHO NPONOPUHOHAJABHBI JJHHAM 3BYyualluX sacre
CTPYH, TO AJ19 JpeBHeHI1lero 3BYKOpsAaa, NOJOXKeHHOro, M0 NpefaHHUIo, B
ocHoBy Hactpoiiku apdul Opded, mosyuuM paA HHTepBaJbHBIX K03bu-
MEHTOB [JI HaXOXJIEHHA YacToT IO 4acTOTe OCHOBHOTO TOHa (00),
ko3¢ pUHeHT KOTOPOTO paBeH 1:
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1 4/3 3/2 2
do  ¢a cors  do'

KBapra KBHHTA

+ i

KBHHTa KBaprta

-

-
i

OKTaBa

OcHOBHBIX HHTEPBAJOB 3[eCh ABa — KBUHTa W oKraBa. Ksapra (¢a,
TEOpETHUECKH MOXeT ObITb MOoJiydeHa, eCJd B3ATb KBUHTY OT OCHOBHOTO
TOHA BHH3, a NOJYUYEHHBIH 3BYK UepeHeCTH Ha OKTaBy BBEPX. 3BYKOBHI-
COTHBIE MHTEPBAJbl CKAAABIBAIOTCA M BBIYHTAKOTCA, NPH 3TOM HX HHTep-
BaJbHbie KO3 dHIHEHTH YMHOMKAIOTCA /JApPYyr Ha JApyra HJIH Jedarcs.
Hanpumep, KBapTa--KBHHTa==0KTaBa COOTBETCTBYET */3- /o=2.

ITonb3ysAich OCHOBHBLIMH HHTEpBaJaMH — KBHHTOH M OKTaBOH, MOXHO
pacCLIMPUTh TNOJYUeHHBIH 3BYKOPALL. Ecau or ToHa 3ByKOpsima €0ab C
HHTEpBaJIbHLBIM COOTHOWeHHeM °/g ciejsaThb XO4 Ha KBUHTY BBepX, a OT
ToHa ¢pa (*/3) — Xon Ha KBHHTY BHM3, TO MOC/e NepeHoca 0GOHX HOBHIX
TOHOB B Ipele/bl OKTaBbl NOJIYYUM:

i /s s 375 164 2
do pe dpa conb cu-6emons do'

B 31oM 3ByKOpAile NnpedcraBlieHbl HHTepBaJbl: PUMa, CEKyHIa, KBap-
Ta, KBUHTA, MaJjas cellTHMa, okrasa. [locaesyiouine xoabi N0 KBHHTAM
JAI0T BO3MOXXHOCTD HOJYYHTb GOJBIUYIO TEPLHIO H GOJbIIYIO CEKCTY. DTOT
cTpo#t 6bl1 u3secteH ¢unocodam wkoanl ITugparopa (V—VI BB. 110 H. 3.)
H OblJ LeJUKOM MOCTPOEeH MO KBHHTOBBIM X0JaM.

Hcnonbayem /18 HaxoX/AeHHA 4acToThl TOHOB NMudaroposa cTpos o0a
€ro OCHOBHBIX TPe60BaHUA — uHCThie KBUHTH 3:2 (1,5:1) u uucThle OKTa-
Bbl 2:1, B34B MOCJIEA0BATENbHO OT CAMOH HH3KOH HOTHI /142 nBeHanaTE
KBUHTOBBIX XONOB M CeMb OKTaBHBIX X040B BBepX. [loayuum: JIag —
27,5; Mu, — 41,25; Cu; — 61,87; ®a-dues — 92,81; do-duesz — 139,22
coav-Oues — 208,83; pe-dues' — 313,24; as-dues' — 469,86; ¢pa’® —
704,79; 80® — 1057,19; coas® — 1585,79; pe* — 2378,68; aa* — 3568,0%
T'u. 3xech Mbl mocsie10BaTeNIbHO YMHOXKAJIU HCXOAHYIO yacToTy 27,5 ' Ha
KBHHTOBOe oTHOleHue 1,5. OkraBHBI pAlL MOCTPOUM NPOCTHIM YIBOEHHEM
Toft ke wacTorwl: JIay — 27,5; Ja, — 55; JIa — 110; asa — 220; an' —
440; 1% — 880; as® — 1760; aa* — 3520 Iw.

Mpl npuisi K TOMy, uTO Npasujga nudaropoBa CTPOA BHYTPEHHE
IPOTHBOPEYUBBI — JJI YaCTOTHI OJHOTO H TOTO K€ ToHa 44! mosayuuir
aBa pasHblXx 3Hauedua: 3568 u 3520 I'u, To ectb cTpol He 3aMKHYJICS
H NOCJIe HAXOXK/IEeHHS 4aCTOT BCEX JABEHAATH TOHOB pa3HHUA AOCTHIJIE
48 T'u. Hafigem wactoty TOHA 47 NMepBOH OKTaBbl, pa3[e/uB ITH UHCIE
Ha 8, mosiyuum cootBercTBeHHO 446 u 440 I'n. PasHuua B 6 I'u, otHe-
cegHas K I0Jioce 4acTOT LEJoro ToHa, pasHasa 3aecb 50,8 ', cocrasui
HECKOJIBKO MeHee ' /s ToHa. DTy BeIMUMHY PACXOXIEHUS CTPOS HA3HIBAIOT
nudaropeiickoit (uau nudaroposoi) KoMmMoH. Hanuuue KoMMbl Bejer k
aKycTHueckoMy Hepoctatky. HegocraTtkoM nucaroposa CTposl fBJISIETCS
HebJjaro3Byure TepLUUH, KOTOpana UMeeT CJAHIIKOM 6OJIbLIOe YHCI0 OHeHnH
U He NpurogHa aJsA noaudoHuueckod Mysblkd. [lostomy B XVI Beke E
HMranun Gbl1 NpepyoxeH udCTHIH CTPOH, OCHOBY KOTOPOIrO COCTaBJAJH,
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HAPALY C YHCTLIMH OKTaBaMu, KBHHTAMH M KBapTaMH, TakXe U YHCTHIE
GoJbluMe TepUMH ¢ cooTHoueHdHeM uyactor 54 Hx ocobeHsHocts — cou-
ilve 3ByyaHue B rapMOHHYECKHX HHTepBaJax Dosbiuo# Tepuuu npuiioch
KIaTbh MOUTH NOJATOPH THICAYH JeT, MPEXe YeM MY3bIKaHTbl H TEOPeTH-
CCKH U IPAKTHYECKH NMPH3HAJU ee KOHCOHHPYIOUIMM uHTEepBasoM B uuc-
IOM CTpOe auaToHHYecKasd raMMma HMeeT TaKue uHTepBaJbHble K03pbdu-
[(HeHTB

Maxop
npHMa CeKYHAA TePUHS KBapTa  KBHHT3 cekcra cefrTuMa OKTaBa
1 ®/s $/4 /3 /2 /3 1574 21
do pe Mu ¢a coab a8 cu do
Mudop
anas MaJnas
Manas g{eKCTa CenTHMa
npUMa CeKynaa TEPUHA KBAPTA  KBHHTA . OKTaBa
4
1 8 /s /2 /s /s 2
do pe nu-6emo a6 ¢a coab as-bemonrs  cu-Gemoab do!

YucToll cTpoit, Kak U IH¢AropoB, He 3aMKHYT, TAK KaK He HMeeT 3Hrap
MOHHYeCKH paBHBHIX 3ByKOB B 3TOoM crTpoe, Hanpumep, do-Gemoss He
cosnanaer ¢ cu MurtepBajsbl 4HCTOTO CTPOA GOJbINE WM MeHbIUE OLHO-
MMEHHBIX MHTEpBaJoB nudaropoBa CTPOs NPHMEPHO HA BeJHYHHY '/io
roHa, KoTopaq HasblBaeTca nHIUMoBOH KomMoil Ecau ctpouTs 3ByKopS-
Jbl OT Ka)X[0Oro HOBOTO TOHA B COOTBETCTBHH C MPUBEJIEHHBIMH Bblilie
Ko3thQUUHEeHTaMH 1A Ma)KOpHOH M MUHODHOH raMM, TO KaXXiblfl pas3s
GyneM noJiysaTb HHble 4acTOTbl JJA TOHOB ITO jejaeT HEBO3MOXKHBIM
MOIYJNAUMH U3 OJHOH TOHAJbHOCTH B JPYryl0O M 3aTpYHHAET CO3jlaHHE
MY3bIKaJbHBIX HHCTPYMEHTOB ¢ (DHUKCUpOBaHHON uacToroit 3BykoB [louc-
KM 3aMKHYTOTO CTDOSfl, HAlOLlero BO3MOXKHOCTb MOAYJALHUHN, MPHBENH K
NOABJEHUIO paBHOMEDHO-TEMIIEPUPOBAHHOTO CTPOR 3apoXKjeHHe paBHO-
MepHO-TeMNePUPOBAHHOTO CTPOA MOKHO MPOCHAe JUTh B ITyGOKOH 1peBHO-
cru Eie rpeueckuit ¢uiocod ApHucTOKCeH, yueHHK ApucroTess, mpej-
Jgoxua B IV Beke o H 3 3aMenuTtb crpolt [ludaropa neseduem uuctoi
KBapThl Ha NATb paBHBIX MOJYTOHOB, KaK H B COBPEMEHHOM paBHOMEpPHO-
TeMrnepupoBaHHoM crtpoe llpusuun peneHus OKraBbl Ha JABeHailaTb
paBHOMEepHbBIX MOJYTOHOB Obll maH B pacdyeraX ¢usuka M Mepcedna B
XVI Beke, Ho ero mpepJsioxKeHHe ellle He BOCIPHHUMAJOCH MY3blKaHTaMH
tToro BpemeHnu [lorpeGoBanoch Gosee cra Jer, moka Axgpeac Bepk-
maiictep u ero yueHuk HMoraud Hefinrapar teoperuuecku oGocHoBagu u
lIpaKTHYeCKH BBeJH, OKojo 1691 ropa, nBeHajauaTHCTYEeHHYIO paBHO-
MepHyl0 TeMNepalHio, B KOTODOH OCHOBHOH HHTepBaJj — OKTaBa —
Jeaurcss Ha |2 onuHAKOBBIX HHTEPBAJOB, MOJYTOHOB, HMEIOIHX HH-
lepBaJibHBIH KO3 dUUHEHT

2 1=1,05946309

PoponauasnbHukd paBHOMEepHOH TeMIlepalldd BBeJIH HACTPOHUKY KBHHT
¢ yMeHblIeHHEM HMX UWHPHHBI 10 CPaBHEHHIO C UMCTBIM HHTEPBAJOM Ha
'/12 nuparopeiickoil KOMMBL, TO ecTb Ba '/g,5+ '/19="/102 ToHa TToHATHE
«TeMnepauusi» 03HayaeT BhlpaBHHUBAaHWE HHTEPBAJIbHBIX COOTHOILUEHHH
MeXJLy CTYNeHAMH 3BYKOBOH CHCTEMBI
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OTHolleHHA YaCcTOT ABEHAALATH TOHOB B PAaBHOMEPHO- TeMIepHPOBAHy
HOM CTpOe MOXKHO MpHOJU3UTENbHO BLIPA3HTD CJELYIOUHMH JApOOAMH,
MOJIyJeHHLIMH elle Fenbmronbuem B nanbﬂenmem HeCKOJIbKO YTOUYHEeH-~
o a 10[)91 ;/ 9889/ 168 55/42’ s 3/ /21’ */70;
2 /0055 1%%/63, * /22, /55, O[89, “/1.

B rabauue | cpaBHHBalOTCA HHTepBaJbHble KOdpPHUHEeHTb! 119 moay-
YeHHS 4aCTOT 3BYKOB YHCTOIO H paBHOMEPHO-TEMIIEPHPOBAHHOIO CTPOER
MOCTPOEHHEM HHTEPBAJIOB OT ToHa 0o BenuuuHa HHTepBaJIOB 1ana TaKxke
B pnenrax®.

Kak BupHO u3 Tabuuubl |, MOJYyTOH B YHCTOM CTPOe B 3aBHCHMOCTH
OT ero MOJIOXKEHHS B OKTaBe HMeeT pa3Hyl BeJuuuHy. B paBHomepHO-
TeMHepPHPOBAHHOM CTpPO€ BCe MOJYTOHBI paBHBL.

Tabauya |
Yucrriit crpoit Temne;é:gggannblﬁ
Hors COOTHOUIEHHE u:;e]p COOTHOLIEHHE u:;e]p— r?;)zl?el:?rax ’
qacror HEH'} 4acTor lLEH';'
do 1,00000 1,00000 0 0 .
now, MR R] e w1
pe 1,12500 204 1,12246 200 0,25
VaGemoss 120000 sip)  hiseel 0 a7
gz-ﬁemwb i%gggg igg ] 1,25992 400 038
ha-Oues }:ggggg el 1,33484 500 - 0,11
forbewos  LdooD  esi]  lAMe 0 170
coas 1,50000 702 1,49831 700 0,12
omow oo ma] oo om0 L9
28 1,66667 883 1,68179 900 0,91
Cudenoss Lm0 1ol L7 doop 263
gttt)-ﬁemoztb {58);(5)38 }(l)g 188775 1100 0.7
g s B awew o 00

C noMoulbi0 HHTEPBAJbHBIX KO3()PUUHEHTOB BLICYHTAHBI YacCTOTH
TOHOB MaJIoH okTaBbl (4 Tona), mepsoél u BTOpoH oKras (3 ToHa) pasHoO-
MepHO-TeMIIEPHPOBAHHOrO CTPOA IJA ABYX 3TanoHoB uacrorel 440 v
435 T'u, a paa cpasuenns 8 Tabauue 2 (cM. ¢. B7) gaubl TakKe W 4acTo
Tbl TOHOB UHCTOTO CTPOA (3a TOYKY OTcueTa B3AT Tou do' = 261,62 I'u)

* LleHT — OAHA W3 eJHHHUU AJS U3MEPEHHS 3BYKOBHICOTHBIX HHTepBanoB OfuH nonyTor
paBed 100 uenram Lient — norapu¢mudeckas equnnna; ero BeJHIUHA, BeIDaXKeHHAs E
€IMHHAIAX YACTOTH -— repuax, yBeHUHBAETCH OT HHKHHUX YACTOT K BEPXHUM Tak, opur
HeHT B 061acTu s nepBoil okraBn paBen npumepuo 0,26 Fu, a B o6nactu 22 manok
okraBn = 0,13 [y
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Tabauya 2

PapHOMEPHO-TEMNIEpUPOBAHHEH
1144BAHHE HOTHI cTpoil qllrlCThlﬁ CTPOH
o do'=261,62 [y
232'=440 T 232'=435 Ty

toab-Oues 207,65 205,29 —_
ast 220,00 217,50 —
an-Oues 233,08 230,43 —
o 246,94 244,13 —
oot 261,62 258,65 261,62
to-Oues 277,18 274,03 —
pe! 293,66 v 290,33 294 32
pe-Oues’' 311,13 307,59 313,95
mu' 329,63 325,88 327,02
pa' 349,23 345,26 348,82
pa-Oues’ 369,99 365,79 —
(k! 391,99 387,54 392,43
corb-Oues’ 415,30 410,59 418,60
an' 440,00 435,00 436,03
an-Gues’ 466,16 460,87 465,17
cut 493 88 488,27 490,54
o? 523,25 517,31 523,20
do-Oues® 554,36 548,06 —
pet 587,33 580,65 —

MMenHo 31oT aManason (coas-0ues — pe?) uau Gosee Y3KMH 48 —
25" wacTpofiluk GopTenuaHo TeMIepUPYeT B NEPBYIO OYepellb, M OT Mpa-
BUJBHOH HACTPOHKHU 3TOro JHama3oHa 3aBHCHUT NPABUJIbHOCTb HACTPOHKH
BCEr0 MHCTDPYMEHTa B LEJOM.

YacToThl TOHOB, BBHIXOAALLMX 3a Opeaedbl TaGadUbl, JErKO MOrYT
ObIThb MOJy4YeHBl OKTABHBIMH X0 aMH BBEPX WJIH BHH3 C YABOEHHEM 4acTo-
Thl NIPH OBLILIEHHH HA OKTaBY H JleJeHHeM 4acTOThl BABOE NMPH MOHHMKe-
HHM Ha OKTaBy (CM. 4acTOTHl 3BYKOB paBHOMEpHO-TEMIEPHPOBAHHOIO
CTpOA B NMpHJOKeHHH). [leHCTBUTeNbHBIE e YacTOTBlL TOHOB, MOJYyUeH-
ble MOCJe HACTPOHKH HHCTPYMeHTa, GJH3KM K TaGJHuHbIM, HO TOJHOrO
COBNAJEHUS HUKOrAa He ObiBaeT IO MPHYHHAM, KOTOpble 6yiyT paccMoT-
peHBl HHKE.

Hago ckasatb, 4to, ¢ MY3bIKaJbHO-aKyCTHYeCKOH TOUKH 3peHusd, H
YUMCTHIH, 1 paBHOMEDHO-TEMIIEPUPOBAHHbLIA CTPOH MMEIT CYIECTBEH Hbie
HeJOCTATKH, BbIABJAAIOILMECH B NpPOUECCE HCIIOJHEHHUS My3bikH. BJjaro-
3Byude HHTEPBAJIOB H AKKOPAOB YMCTOTO CTPOS, HX KPAcoTa M COYHOCTb,
KOTODbie BLICOKO OLEeHMBAIOTCH MY3blKaHTAMHM H cayllaTedsiMH, Ipen-
CTaBJAAIOT B MY3blKaJbHOH NpakTUKe UCKMoueHde. ONHH TOTbKO uMCThie
HHTEPBAJIbl HE BCET[a NMOJIYYaloTCA Ja)e Ha HHCTpYMEeHTax co cBoGOAHOH
HHTOHAuLHeH, He TOBOPA yXKe O TeMHepHPOBAHHOM CTpPOe, B KOTOPOM He-
YUHCTOe 3BY4aHHe aKKODIOB yaKe 3aJI03KeHO B cHcTeMe HacTpoiiku. M geqao
He TOJIbKO B KBaJM(UKAUHUH HUCHOJHHTENA, COBEPLICHCTBE ero HHTOHA-
IIHOHHOrO MactepcTBa. TeopeTHYECKH HEBO3MOXKHO HCTIONHATD OfHH YHC-
Thble MHTEpBajibl BO BCEM JHAMa30HE My3blKaJbHOIO HHCTPYMEHTA.

IMosichum ckasannoe npumepamu. [logcunraem pasHocTHbie TOHA 175
YHCTOTO U TEMIIEDHPOBAHHOTO akKopja. BoabMeM, K mpuMepy, Ma KOopHblki
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akkopa as' — do-Oues® — mu?:440, 550 (=440- %/,) wm 660 It
(=440 3/5). Tlosyuum caexyomue pasHocTHbie ToHb: 550—440=110
660—550=110 u 660—440=220 I'u. Takum oOpasoM, B IpHBEIEHHOV
YHCTOM AKKODJE MOXHO VCJbillaTe pa3HoctHele ToHeL 110 u 220 I'y. Ipk
HeOGOJbIIOH HETOUHOCTH HHTOHHPOBAHUA YHCTOTO aKKOpAA MOSABUBIIHECS
OTKJAOHEHUA JacTOT elle Majio3aMeTHbl. BeicuuTaem Tenepb pasHOCTHbIE
HacTOTHi TOTO e aKKOPAa, HO COCTABJCHHOTO H3 TEMNEPHDOBAHHbIX
ToHos. Jlig 4a' ocrasasem Ty e uacrory 440 I'u, ana do- Oues® —
554,4 (=440- 1,26) u naa mu®> — 659,26 (==440- 1,4983) I'u. Cootser-
CTBYIOIHE DasHOCTHble TOHbI OyayT: 5H4,4—440=114,4 T'u, 659,26—
554,4=104,86 T'u u 659,26-—-440=219,26. Bce Tpd pa3HOCTHBHIX TOHA
MMeIOT OTJHUAILHEeCs YacTOThl, 4YTO Y JaCT 3aMeTHbie Ha CAYX GHeHUSA E
aKKopze.

Yncroie aKKOpAb MOXKHO CJYLIATb B Hrpe KBApTETOB CMBIUKOBLIX HH-
CTPYMEHTOB, B MHOTOTOJIOCHH KBaJHGUUUPOBAHHBIX NMEBUECKHX aHcaMmb-
Jeil. Ho BO MHOrUX cay4dasix B OOJBIIHX XOPOBBIX aHcamMOJfiX He NpH-
Jep>KUBAIOTCA CTPOTO YUCTOH HHTOHAHH. DTO 0COGEHHO 3aMeTHO B XOPO-
BOM HCIIOJIHEHHHM Ha pajaHo. Kaxablil oTAesbHbill MeBell HMeeT HHIHBH-
AyaJbHOe mpeicTaBJ/JeHUe O BbICOTe TOHA H MOAYJHPYET, KpOME TOro, Bbi-
coTy 3Byka BHOpaTo. I1pH 3TOM cABHr yacToTsl ZOCTHTaer GoJjiee NOJYTO-
Ha. B pesysbrare gaxke B YHUCOHAX CYILUECTBYIOT LIHPOKHE MOJOCH BHICOT,
KOTODEI€ B LeJIOM MPHBOIAT K LIYMOBOMY TYAEHHIO, «KIOKOTAHUIO®, H CJAY
uateJib ¢ TpyAOM oGHapykHBaeT NpasH.bhbill ToH. Hepenko u aupuxepb
CMOTPAT HA TaKOe HEeyHCTOe HCHOJHeHHe KaK Ha HeusbGexkHoe 3.10.

Ilpn meHHH HHTOHAIHOHHbLIE OTKJOHEHHS, haioilue GHendsa He Gouee
10 I', ewte e o6HapyxuBatoT 0coboit wepoxoBatoctu. ['pyboe, Heuncroe
3ByuaHue, co3jailllee Bnedaraende «6ypaeHus», BOZHHKAET TOrAa, KOTAA
yactora OHeHHH gocTHraeT NpuMepHO 16 B CEKYHAY, UTO MOXKET BOCIpPH-
HUMAaTbCHl KaK HU3KWH pPa3HOCTHBIA TOH.

Onpegenennibie Npo6.geMbl BO3HHUKAIOT W NPH HCIOOJHEHHH MY3BIKH
MeJJOLHYEeCKOTO CKJaja, AJ9 KOTOpPOH uHCTeli CTpO# cudTaeTcA Hauayd-
LU M.

HopmaJsbHasa BeICOTAa HacTpoliKH J06Oro HHCTpyMeHTa, ancambus,
X0pa — 3TO 4acrora 4 '—=440 T'y. Ona ompejesieHa CTaHIapTOM. E)Tc
LeHCTBUTENbHO TaK, H B OTHOLIEHHH HACTPOHKH HHCTPYMEHTOB C QUKCH-
POBAHHBIM 3BYKOPAAOM HHBIX MHEHHH He JLOJIKHO ObTh: MHAHHHO, POSJIH,
aKKOpAeoHbl, 6agHbl, PTUTApPbl U T. . LOJXKHB!I GbiTb HACTPOEHBl B COOTBET-
CTBUH cO craHmzaptoMm. Ho BOT oka3biBaeTcfl, My3ULUPOBAHHE B YHCTOM
HJTH nuq)aropencxom CTpOe He MOXKET BBINOJHHTb TpeOOBaHHA MOCTOSAH-
crBa BbicoTbl 44' 440 Tu. B uem TyT neqo? ITocrpoum MpUMepBI XOL0B
N0 YHCTbIM HHTEPBAJAM C NEPHOLHYECKHM BO3BPATOM K TOHY 25", Bosb-
MEM TaKylo HOCJeL0BAaTeJbHOCTb HHTEPBAJIOB:

> : == —t = =P~
3ﬁ—_—§ 3 = %:Ji_/j =

==
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Suna
T
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L
NocaenosateabsocTb UNCTHX HHTEPBaNOB
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BblupcauM HoOJyyeHHbie YacTOTHI TOHOB. ECJIH BCce MHTepBaJbHbIe
X0Jibl TIOCTPOEHbI YHCTBIMH HHTEPBAJAMH, TO TOH a2 B BepxHeM npumepe
oniaHupBaercss ¢ uacrorod 434,57 T'n, a B HHUXKHEM — C y4acToTod
445,65 Tu. CoorsercrBenno, Ha — 5,43 'y Huxe u 5,5 T'u Bbile HOPMBI
440 Tu. MoxkHo 6bl10 GBI IPUBECTH Apyrue NpHMeEphl H ybeauThbca B MO-
SIBJIEHHH BCE HOBbIX M HOBBIX 3HaYeHHH 4acCTOTHI JJ1A ToHa a8'. C Teope-
1HUECKO! TOYKH 3DEHHSA, TAKMX HOBBIX YACTOT AR' MOXeT GbiTh MOJY4eHO
firckoHeyHoe MHOXecTBO. MoxxHo mopobGpaTe Takue My3biKaJbHBIE [pH-
MCPbi, B KOTOPbIX IIPH YHCTOM CTpPOe OTKJOHEHHS ToHa AR’ JIOCTHTHYT
finjlee MIOC-MUHYC MOJYTOHA. DTO 06CTOATEJNBCTBO, KOTOpOE MOMKHO
HOITBEPAMTE 3KCIEPHMEHTANbHBIMH HM3MEepPeHHAMH YacTOThl, IOJIKHO
VIMTBIBATECA B XODOBOH NpaKTHKe.

Ecau 661 Mbl 3axoTesu HalTH MecTO Ka’XkJIOro YHCTOro HHTepBaJa
B OJAHOH CHCTEME, TO ecTb JIOCTPOEHHOH OT OAHOH MCXOLHOH YacTOThI,
t0 y6eauauce Obi, UTO 3TO HEBO3MOXHO. MHBIMH cloBaMu, HH My3bIKaJb-
HILIH HHCTPYMEHT, HH TeBell He B COCTOAHHH B CKOJNBKO-HHOYIb CJ0KHOU
My 3blKe HCIIOJHHTb BCE HHTEPBAJBI IPOU3BEJEHHA B UHCTOM CTpOE OJHOH
cneremel. B 3aBHCHMOCTH OT MOCJe10BaTeJbHOCTH XON0B YHCTBIX HHTEp-
#JI0B BCTpeUaloiecs OgHOMMeHHbIe ToHa Mo yacroTe 6yLyT pasauyaTth-
¢st CoreroBaTesibHO, HCMIOTHEH Ve MY3BIKH HAa HHCTPYMeEHTaXx co cBOOOIHOH
HNTOHALMEH UYWCTBIMM HHTEpBAJaMH BO3MOXKHO TOJbKO C HCHOJb30Ba-
HHeM MHOKECTBA CHCTEM UHCTOrO CTPOS, KOTa H3 KAXKA0H TAKOH CHCTeMbl
OepyTca TOJBKO OAMH YHCTBIL HHTEpBAJ H ero o0pauieHue.

B onpenenensom cmeicie Mbi OyaeM He oueHb jfaJleKd OT HCTHHBI, eCJH
CKd>KeM, UYTO peaJsbHO B HAcTpOHKe CyILecTBYeT TOJBKO paBHOMEpHO-
1CMIIepHPOBaHHbIA cTpoit (Mau, MO KpaliHell Mepe, TO, yto NpubOanXKaeTca
n Hemy). JleficTBHTENIbHO, HH OLMH MY3bIKaJbHbLIl HHCTPYMEHT He Ha-
¢1poeH MOJHOCTBIO B cHCTeMe Mudaroposa crpos HIH YHCTOro cTpos. [la,
Il HHCTPYMeHTaXx co cBOGOAHOH HHTOHAUHeH My3blKaHT Oeper 4HCThble
HuTEpBaJbi, HO BCe 3TH UHCTbIE HHTEPBAJIbi OTHOCSTCH He K OJJHOH KaKoii-
Jan6o cucreme rudaroposa HJIM YHCTOTO CTPOA, a KO MHOTHM CHCTEMam,
JUIl KOTOPBIX YacTOTHL OJHOMMEHHBIX TOHOB He COBNanalT HH TEOpeTH-
'WCCKH, HM TpaKTHYecKH (Apyroe nesjo, 4yTo pa3HHua MOXeT H He GbiTh
6onblIoH). My3BIKAHT HIrpaer OTHeJbHble YHCTHIE HHTEPBAJbBI, OTHOCHA-
(IiMecst K pasHbiM CHCTEMAM.

Tonbko npu urpe B pasBHOMEpHO-TeMIEPHPOBAHHOM CTpPO€ 4YacToTa
HCXOAHOTO TOHA 4f' coxpaHsercsi NMpH JOObIX MOAYJSALUMAX H3 OLHOM
10HAJNBHOCTH B JIPYIyIO.

OpnHaKo MCNOJHUTEJNBCTBO B UHCTOM H B rmtparoposom CTPOSIX HMeeT
i3ce JKe M NpaKTHYeCKoe 3HaueHHe B My3biKaJbHOH NMpaKTHKe ceroaHsiie-
1o aua. IlosromMy NpHXOAUTCA peiliaTh, HYXKHO JH TpefOBATb TOUHOTO
cobmopenua soicotel Tona 41’ 440 T'u? Kak HopMa g4 HacTpoliKy, Takas
BLICOTA TOHA MOXKeT ObITb BbigepXaHa ¢ HeoO6xoaumoH TouHoctbio. Ho
veIM TpeboBaTh Npu NeHuu a cappella coGmwonenusa 440 'y 8o Bcex cay-
HASIX, TO 3TO PABHOCHJBHO TpeGoBaHUIO NeTh, yIOTpe6JsAs TOJBKO PABHO-
MCPHO-TeMIIepUPOBAHHBIE HHTepBaJbl. HH 0 KakKoM O6saro3By4Yud YHCTHIX
HHTEPBAJIOB B TOM CJydae rOBOPHTb He MPHUIETCH. EAHHCTBGHHO yero
HYHO 106HBATLCH,— 3TO CO6MONeHHs 06weil cpefiHen BbICOTH 22" B He-
NOJHAEMOM NPOH3BEIEHHH.
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Huorna Hekoropbie My3bikaHTHI pefJaraioT HacCTpanBaTh HHCTPYMeH
¢ HOUKCHPOBAHHBIM 3BYKOPALOM, YHCTHIMH KBUHTAMH, 3a0hiBas O TOM, UN
NOJIYYAOUKHHCS TIPH 3TOM CTPOH SABJAETCH He3aMKHYThIM I OCYIIECTBUN
TaKyl0 HaCTPOHKY HeJb3asl.

Kaxkum xe 0O6pa3oM HacTpOHHIHK MOJyyaeT HYXHYIO B HHCTpYMeHT
BbicOoTY ToHa? OCHOBHOEe CPeCTBO — CJIYXOBOH KOHTPOJbL OHCHHM.

B kauecTBe KpHTepHs HACTPOHKH B YHHCOH YIOOHO HCHOJb30BAT
KOHTpOJb uHciaa OHEHHH B CeKyHAY.

O6piuHO peKOMeHIYeTCS cuHTaTb OHEHHS B TeueHHe, Hanpumep, 10
HO 3TO He COBCEM TOUHBIH MeTo/, Tak KaK TpYAHO pa3jHudTb ApoGHbie 4
cTH Guenuil. Jlyutlle ynaerca moacuetr GueHHH, eCld C MOMOLLBIO CeKy
AOMepa W3MEpPHUTb BPeMs ONpeleJeHHOro uucia OHeHHH, ecsn, KOHedH
OHH He cjUWKOM yacThl. CyHIeCTBYIOT 3/1eKTPOHHbIE METPOHOMBI C HHH:
Kauuef puTMa CBETOBBIMH BemblIkaMu. C MOMOLLBIO TAKOTO MeTp0H0Mq
MOXKHO CHHXpPOHH3HDOBATb OHEHHS C YacTOTOH BCHBIUEK M IO LIKAJXY
MeTPOHOMA, NpeBapUTeSbHO OTFpajlyPIpOBaHHOPI NOJYUYHTb OTCUET meni
OueHuil. MexaHHueCKUH MeTPOHOM [J9 3TOH LEJH HelDHrOJeH, TAaK Ka
ero rpOMKHe IUeJuKH OyLyT TOJbKO MackuposarTb Ouenusi. CJaHUIKON
6bicTpble HJH, HA060POT, CJAUILIKOM MeaJeHHEle GHEHHA KOHTpOJHPOBaTi
TpyaHo. OOBIUHO CUHUTAETCA, UTO TOYHOCTb CUeTa JOCTATOUHA NPH YHCJI4
Guenuii ot oxnoro 3a 10 ¢ 10 Heckosbkux Guetnit 3a | c. [1pu uasectnod
TPEHHUPOBKe U COOTBETCTBYIOLLEM ONbiTe HACTPOHHIHUKAM yAaeTCa KOHTPO!
aduposatb 5, 10 n gaxe 20 OGuenHuil B CcekyHAY, HO B TakoM cJayua€
OHeHHA He CuMTAlOT, a 3aNOMHHAIOT xapakTep HMX 3BydYaHHs, TO eCT
TY OKpaCKy 3BYyKa, KOTOpYIO NMPHAAIOT HHTEpBaJy COOTBETCTBYIOIIHE 6nq
HUS.

[loctaTouHo Jerko mojacuuTaTh OHEHHR H MeHblle IBYX B CEeKYHLY
HO He Y J06Or0 HHCTPYMEHTA 3TO BO3MOIKHO, TaK KAk 4eM peske OHeHHS
TeM AJHTeNbHee AOJKHO ObiTh 3ByuaHue gJf HX NMoiacuera. He Bce uH
CTPYMeHTBl MO CBOeMYy NPUHUHNY 3ByKoOOpa3oBanHusa obecrneyusalT 10
cTaTouHoe 15 3TOH lenu BpeMsa 3ByuaHusa. Jlerko 3acTaBHTh 3Byuar
MPaKTHYECKH KAaK YTOAHO [OJr0 A3LIUKOBBIH HHCTPYMEHT H OUYeHb TOUH!I
HaCTPOHUTHL ero, Ho MoLOGHOTO MpeUMynlecTBa HeT V ¢oprendano. dax
6acosble CTPYHBI, HMeiOHIHe caMoe 60JblI0e BpeMSA 3BYyYaHUs, HAXOAATC:
B KoJleGanud npuMepno 40—50 ¢ y poaas u scero 20—25 ¢ y nuanuto. Te
Hoposble cTpyHH Koebaiorca npuMepso 10 ¢, a caMble KOPOTKHe JHCKaH
TOBbIE CTPYHBI 0KOJIO | ¢. PaKTHUECKH e MPHUrogHoe AJs NpocaylluBa
HHUA BpeMA ellle MeHbllle, €CJIH y4ecTb, YTO 4acTO HeOOXOZHMO CJayllaT)
OueHust Mexjay o0epTOHaMH, 3aTyxalomUMH ObiCTpee OCHOBHOIO TOH:
CTpyHbi. DHeHusi, KoTOpble A8 CBOero olpejeJsieHHs TPeGYIOT BpeMeHi
0oJiblile, yeM 3BYYHUT CTPYHA, VKe HeJb3sl MOLCUMTATb C BbLICOKOH TOU
HOCTBIO. -

Mgul Temepb 3HaeM, KakKHe yacTOTHI JOJKHBI H3JyuaTb MY3bIKAJbHbI
HHCTPYMEHTBI, pacCyHTaTh 3T0 ObLIO JeJOM CPABHUTEJbHO HeTPYIHbIM
Bosee TpyaHas 3amaua cocroutr B o0ecledeHHH TpeOyeMOoHd BHICOTE
TOHOB B IpoLecce HACTPOHKH.

B TexHuuecko#l jHTepaType 4acTO OTCYTCTBYIOT YKA3aHHA, KaK XK
LOCTHUb BBIIIOJHEHHRA IPEIJOKEeHHbIX TaM peKOMeHAAlHH NMpaKTHYeCKH
M He MHorie HacTpOHHIMKH B COCTOSIHUH NPAaBUILHO PA3BACHUTB, UTO XK
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¢KpblBaeTca 3a TeMH OOLIUHBIMU OMepanUAMU, KOTOpblE OCYLIECTBJIAIOTCA
IIPH HACTPOHKE MY3bIKAJbHLIX HHCTPYMEHTOB. K paccMOTpeHHIO 3THX BO-
{IPOCOB MBI M MPHCTYIIAaeM B CJEAYIOUIEM pasfeJe.

2. du3nuecKas CyLIHOCTb HACTPOHKH
MHTEPBAJIOB

Toubl onpeneseHHOH BHICOTH MOJYYalOT MOCPELCTBOM HAaCTPOHKH HHTEp-
BAJOB C HOMOILbIO KOHTposia Guenuit. OcHOBHBlE HHTepBaJbl, HCIOJb-
JyeMble TPH HACTPOHKe,— 3TO MpUMa (YHHCOH), OKTaBa, KBUHTA, KBapTa,
0oabluast ¥ MaJas TepiuuH, 60JblIaA H MaJgas cCeKCTbl, 60ablUAsA AelUMa.
MysbikaabHble 3BYKH, KaK H3BECTHO, CJOXHBI MO CBOEMY COCTaBy, TO
tCTh COAepXKAaT pAL rapMOHHYECKUX COCTABJAOUIMX, KpaTHBIX M0 4acToTe
()CHOBHOMY TOHY. B 3TOM HeTpyAHO yOeAdTbCA MpH MOMOINH dJiaxose-
to8. Ecsiu, HanmpuMep, cerka KOCHYTbCSA MaJblleM TOYHO CepeiHHbl CTPY-
lIbl U MOCJIe ee LUIHIKA cpa3y e CHATb maJerl cO CTPYHbl, Mbl BCTBEHHO
YCJABIIUM BTOpYK rapMOHHKY. Eciau Mecro kacanus pacroJsioKeHO Ha
OIHOH TpeTH AJMHBl CTPYHH, TO MOAOOHBIM Ke 06pa30M MMOJYYHM SICHO
CJBHUAMYIO TPETHI® TapMOHHKY. JTOT OMBIT HATJAAAHO MOKa3biBaeT Ha-
Jilule MHOXeCTBa [POCTbIX TOHOB, COCTABJAIILLX CJOXKHLIH 3BYK CTpY-
nol. [TosToMy KOra kamepToH HMeeT YacToTy, GJH3KYIO K 4acToTe mepBoi
{ ADMOHUKH, TO €CTb OCHOBHOI'O TOHA, TO GHEHHS BO3HHKAIOT MeKIy
JTUMH iByM4 uactoTamu. Bo3bmeM fpyroit kamepToH, OJH3KHE MO yacro-
e KO BTOpOH rapMOHHKe TOH Xe cTpyHb,— OHeHua Oyayr o6pasoBbl-
BaTbCA yXKe MeXKAY 3BYKOM KaMeproHa M 3TOH BTOpOH rapMOHHKOMH
# 7. 1. Tak MOXKHO «IpOULYyNaTh» A0 AecATKA rapMOHHK CJOXHOTO 3BYKA.
W Besne, rae B 3ByKax HHTEpBAJA OKAXYTCA YHHUCOHH (IIPUMbl) MeXIY
KakMMH-JHOO TapMOHMKAMH, 3TH VHHCOHBI MpH He COBCEM TOYHOH HX
nacrpofike o6asartenbHo aanyr Ouenusa. [losroMmy Hawa 3anaua Oyner
JAKJIOYATbCA B HAXOXAEHHH YHHCOHOB B HHTepBajax, He3aBHUCHMO
OT TOTO, KaKHe FAapMOHHUKH AAIOT 3TH YHHCOHBL. [apMOHHKH, cO3papollide
YHHCOH, HA3blBAlOT COBHAAAOUIUMH, HE3aBHCHMO OT TOYHOCTH 3TOTO
YHHCOHA.

Ecau nHacTpauBaTb CTpYHy MO KaMepTOHY, TO BO3HHKaeT JIHLIb OJHH
BUA OHeHHH, a MMEHHO — MEKAY OCHOBHHIMH TOHaMH CTPYHH H Ka-
MepTOHa.

A 4TO MBI YCJIBIILIUM, KOTIa OAHY CTPYHY 6yJieM HacTpauBaTh Mo Apyrou
I YHHCOH? 3Jiechb yKe CTAaHOBATCA 3aMeTHbIMH GHEeHHS KaK MeX/y MepBbl-
MH TapMOHHKaMH, TaK H MeXAY BTOpPBIMH M TpeTbHMH. CTOHMT cuerka
pacCTpOUTb YACTOTH COBMANAIOILMX TAPDMOHHK, KaK MeKIYy HHMH BO3-
HHKHYT OWEHHS C 4acTOTOH, oOINpejenfeMOH pasHOCTBID YacTOT 3ITHX
rapMoHuK. CpaBHHM, HampHMep, rapMOHHYeCKHe paAbl AJd CTPYH,
llepBble TAPMOHHKH KOTODBIX He COBCEM TOYHO HACTPOEHbl, B eAHHH-
nax I'u:

440 880 1320 1760
439 878 1317 1756
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Herpyano noacuiTath GUeHHS MEXAY COOTBETCTBYIOLIMMY Napamu rap-
MOHHUK — OHH paBHbl 1, 2, 3, 4 6uenuil B cexyuany. CienoatesbHo, OAHO-
BPEMEHHO AO/XKHO ObiTh CJABILIHO HECKOJAHKO BHAOB OueHuHil. BHuma.
TeJbHOE BCAYLIMBAHHE B C/1€TKa paCcCTPOEHHBIA XOp CTPYH HJH SI3bIUKOE
noaTBepxkAaeT aaHuell BBIBOA. OG6GBIYHO XOPOLIO cJBbILIHB ABa-TPE
BHAa OHEHHH, Pa3/NHUalOIUXCA MexXAy co00H Kak Mo cuJe, Tak H IC
qHCaYy.

EcTecTBeHHO, YTO MOMEHTH CHH(A3HOCTH AAS pa3HbiX ap coBlajia-
I0HX TaPMOHHK TPUXOAATCA Ha pa3Hoe Bpemsi. Ecau, Hanpumep, Depubie
rapMOHUKH B OJHH MOMEHT BpEMEHHU HaXOAATCA B aHTudase, TO OHH
ocnalasioT ApYr Apyra, rpOMKOCTb HX MaJa, H B 3TOT MOMEHT BPEMEHH
Jyquie cJIblLIHbI COBNAa101lie rapMOHUKKY 60Jee BbICOKOro MOPSiiKa, Ha-
XOAsuiHecss B COCTOSTHHH CHH(a3HocTH. MOXHO 3aMeTHUTh Aaxe Kak Gbl
cKaukoo6pa3Hoe, Ha MIHOBeHHUe, NOBbILIEHKHe ToHA Ha okTamy. Jlo6asae-
HHe K [ABYM CTPYyHaM TpeTbel (B YHHCOH) H3MeHseT KapTHHY OHeHHH
OHH CTAHOBATCA Kak Obl «pa3Ma3aHHbIMH», HEUETKHMH; 3ByuaHHe Tpe’
CTPYHHOrO Xopa, Takim o0pa3oM, MoXKeT 3aMacKupoBaTb OLIHOKH Ha
CTPOUKH.

Wuoraa cabniibl GHEHHS U B 0JHOH CTPYHE, UTO 3aTPyAHSET HAacTpoH-
Ky. Ilpduus 3TOro siBJeHHs MOXKeT ObiTb MHOro. IDTO — OBAJbHOCTE
NOMePeYHoro CeUeHUsi CTPYHbI, HEPaBHOMEPHOCTb paclpeaeseHus NJaoT-
HOCTH MaTrepHaJa Mo AJHHE, HECKOJbKO pa3/JHuyHasi B pa3Hble MOMEHTb
BPEMEHH [JIOCKOCTh Kosie6aHhs (BpalueHde CTPyHbl NMPH KoseGaHHusx)
HeMAOTHas nocajka KoHua pafouedl yacTH cTpPyHBI Ha wwTH¢T wrera’
MHAaHKHO HJK pOsiidA, nnoxas o6paborka KJaHruTaGuka™** Ha yyryHHoP
pame — HeueTKasi JMHHA OTCeUKH CTPYHbl, Bbl3bIBAIOUIAS H3MEHEHHUE
JJUHBL Koae6iolle fcst 4acTH CTPYHbI MPH 60MbUIHX aMILIUTY1aX, OJU3KOE
COBRMNAJeHHe OJHOH U3 Pe30HAHCHBIX YACTOT JEKH C UACTOTOH CTPYHBI, UTC
OPUBOJIHT K NMOSBAEHNIO GUEHHH U T. 1. DTH GHEHHS YCTPAHHTb ZOBO/IbBHC
TPYAHO, 3aMeHa CTPyHbl He Bcerga fomoraer. HeycrpaHumble GHeHHUs
MOTYT MOABHTbCHA U B Pe3y/abTaTe B3aUMOAEHCTHSA ABYX WJHU TPEX CTPYH
DTO MPOH3OH/ET B TOM CJyUae, ecji HEBO3MOXKHO COBMECTHTb 110 UaCTOTE
BCE FapMOHHKH CTPYH oJHOoBpeMmeHHO. Tak Mbl goObemcst ycTpaseHus
GHeHH# MEeX1y MepBbIMU FapMOHHKAMH CTPYH, HO MOTYT OCTATbCSi OpY
3TOM GHEHUs] MEeXAY APYTMMH rapMOHHKAMH, €C/IH HX YacTOThl He CoBMNa-
AyT OAHOBPEMEHHO C COBMajeHHeM MepBblX rapMoHuk. Ilpuunuamy
MOLYT ObITb pa3/juuHas AJHHA CTPYH B XOpe, pas3juuHash MKecTKOCTE
marepyana KepHa, pa3jiMuUHbi guHameTp CTPyH H Ip.

[TpoBepka TOUHOCTH HACTPORKH CTPYH B YHHCOH KJAaBHUIHBIX U S3bIY-
KOBbIX HHCTPYMEHTOB [10Ka3bIlBAET, UTO a6COJIIOTHO TOUHOrO YHHCOHE
He cyulecrsyer. JlaKe BbICOKOKBaAH(UUHPOBaHHBIE HACTPOHIMHKE
YacTO OCTABJSIOT B YHUCOHAX AecATble J04H 6ueHuit B cexyuay. O0Gbsc
HSIETCS 3TO HEBO3MOXK HOCTBIO IOCTUKEHU S HA€aJIbHOIO Pe3yJbTara i TeM
YTO PacCTPOHKa CO3HATEJIBHO JONMYCKAETCH HACTPOHIMKAMHE AJS <OXHB:
JeHust» 3ByKa. HesHauutesnHasi, ese yJoBHMasl paccTpoOdKa YHHCOHOE

* lllter — nepeBsiHHEil 6pycok co wTAdTaMU, MPUKACEHHBIH K pe30oHAHCOBOH Jeke
** Kaaurmrabuk — pe6po OTCEUKH CTPYHBI HA YYTYHHOH pame.
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6,1aronpuATHO CKasbiBaeTcsl Ha TemMOpe 3BYKa, jfeJdeT ero spye, BHIpa-
sHTesbHee, noJeTHee. Ho BaxHo He nepefiTn rpanuny, 3a koTopoit Haun-
naercs mioxas Hactpoiika. O TOUHOCTH HACTPOHKH GyAeT CKa3aHo B Cje-
JYIOLHX pa3jenax.

[Tocne nacrpoiike yHHCOHA oObluHO ciefyeT HacTpoifika okraBsl. Ka-
KHe GHeHHS CABILIHE B OKTaBe? Mbl 3HaeM, YTO COOTHOIIEHHE YACTOT HOT
s oktaBe 1:2 (Ham 2:1, 4To To ke camoe), DOTOMY MOAXOAALLHAM OPHME-
pOM AJs OKTaBbl OyAYT TakHe, HalpHMep, ABA 3ByKa CO CIEAYIOLHMH
nactoTamH rapmoHsk, I'u:

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

CambiMH GJIH3KHMH 4acTOTaMH, MeXJAy KOTOPBIMH MOT'YT BO3HHKAaTb
OWeHHsI B oKTaBe (MIpPH HETOYHOH HACTPOKKe), KaK MOKa3biBaeT AAaHHBIH
iipumep, 06/1a1a10T BTopas rapMoHHKa MEepPBOro 3ByKa W [epBas rapmo-
ItAKa BTOPOro 3BYKa, TO eCThb rapmMOoHHKH ¢ yacrotoit 880 I'u.

[TpuBeseHHbIE BhILIE YHCAOBHIE MPHMEPH COAEPMKAT HHTEPECHYIO 3aK0-
HOMEPHOCTb: B YHHCOHE COOTHOIUEHHE 4acTOT OCHOBHBIX rapMOHHK 1:1,
H OHEHHS BO3HHKAIOT MEXKAY NepBOH rapMOHHKOH OAHOro 3ByKa H MepBoOH
rapMoHHKo#l BToporo 3Byka (1 m 1). Jlanee, B okTaBe oTHOLIEHHe
yactoT 1:2, n OHeHHsi BO3HHKAOT MEXAY [epBoH rapmoHHKo#l BepxHero
3ByKa H BTOPOH rapMoHHKo#l HHxxHero 3ByKa (1 u 2). [Tpojonxkas pac-
CYXZaTb TakKHM 00pa3om, JIErKo BBIBECTH MpaBHAO, MO KOTOpOMYy, 3Has
HHTepBaJbHHH KO3(DOHIHEHT, MOMHO Cpa3y CKa3aTh, MexAy KaKHMH
rapMOHHKAaMH, COCTABJASIOUIHMH HHTEPBA/ 3BYKOB, 00pa3yloTcst OHEHHS.
Hapo toabko ydectb, uTo GoJbliee UHCAO B HHTEPBAJbHOM Ko3(GhHUH-
CHTE COOTBETCTBYET HOMEpPY apMOHHKH HHXHETro 3ByKa, a MeHbllee —
HOMEpY TapMOHHKH BepDXHero 3ByKa HHTepBaja.

Brinniem Ko3(h@PHUNEHT sl OCHOBHBIX KOHCOHAHCHBIX HHTEPBAJIOB HaTy-
pPanbHOrO 3BYKOPAAA*® — HMEHHO OHH HCOOJAB3YIOTCH B HACTPOIIKe.

GoJibIas MaJgast Gosbiast
YHHUCOH OKTaBa KBHHTA KBapra TepuHs Tepuus cexeTa
1:1 1:2 2:3 3:4 4:5 5:6 3:5

[MocnenoBaTeIbHOCTb PACHOJIOKEHHS HHTEPBANOB B HATYPaJbHOM 3BY-
KOpSIie JIerko MpoC/AexKHBAETCsl, €C/IM 3a0HCATh B HOTHOM 0GO3HAUEHHH
rapMOHHKH, HaOPHMEDP, OT HOTBI 00 GOJbILOH OKTaBHL:

5
= e T—
= v e
TFapMOHHKH OT HOTH 00 GOABLWON OKTABM

* Hatypasbublii (M4 TapMOHHYECKHH) 3BYKOPAX — PAL U3 rapMOHHK.

63



Takum o6Gpa3om, B HaTypaJbHOM 3BYKOPAAE HHTEPBAJb PacHojar
10TCA B clefyloliem Mopsiake: YHHCOH, OKTaBa, KBUHTA, KBapTa, Goablia
TepUHA, maJjan Tepuusa, Manas Tepuus, Oogbilaf ceKyHaa, Gojbila
CeKyH/Aa W T. 4. 3Haf MOCAeI0BATENbHOCTh HHTEPBAJIOB MEXKAY FAPMOH
KaMH, OCTaTOUHO NPOCTO HANKHCATb HATYPAJAbHbLA 3BYKOPSI OT BEpPXHE
H HHKHeH HOTH BHIODAHHOTO HHTEPBasa H YCTAHOBUTb TapMOHHK
o6pasy10ume B 3TOM HHTepBaJe yHHCOH Hoxamem 3TO Ha IpUMeEpE KBH
o (48' — pe') u kBapTh (coav' — pe'):

Homepa rapmonuk |
Hurepsan
1 2 3 4 5 6
1 4
KBHHTA 25 a2~ mid’ 283 o’ Ml
I 2 -~ 2 3 3
e e 25 e a 25°
25" — pe! p p p ¢ |
‘
Ksapra coas' coab? pe’ < coas® cu® pe’
coas' — pe' pe' pe’ 282 T~ ped pa’ Y
-

!

W3 tabanypl HarasigHo BUAHO, UTO B HHTEPBAaJE KBHHTH YHHCOH 00pa
3yeTcd Mex Ay BTOPOH rapMOHUKOH BepXHEro 3BYKa W TpeThed rapMOHH
KOH HHXHETO 3BYKa, a B HHTEpBaje KBapThl — MExIy TpPeThedl rapma
HHKOH BEpXHEro 3ByKa H '-IeTBepTOH rapMOHHKO# HH)KHel‘O 3ByKa (3 Taﬁ
JHLE A8 KBUHTH — 3T0 4%°— 22°, aJs KBAPTH — pe*— pe®). Ton 42° ua
3biBAETCA TOHOM cosnaﬂemm 3BYKOB 22" u pe', aanoruuno pe’— roi

CORMAaeHHA 3BYKOB Coab' u pe'. B Apyrux uuTepBanax TOHH COBMAAEHHU!
YCTAHABIMBAIOTCA TaKHM K€ cnocoboM.

Bepremca ewe pa3 x GueHusim oGeproHoB. [Ipeanosioxum, Hanpumep
UTO Mbi CIYIIAEM MPABKILHO HACTDPOEHHYIO TEMIEPHPOBAHHYIO KBHHUT
pe' — aa' ¢ uacroramu ocHoBHBIX ToHOB 293,66 u 440,00 T'u cootretct
BeHHo. [Ipeanonoxkum 218 OPOCTOTH paccyxAeHUi, YTo 00epTOHL! KpaT
Hbl OCHOBHBIM ToHam. Toraa mosayyum cjaegyioillye ABa FapMOHHUECKH
paaa, I

ag! 440 880 1320 1760 2200 2640 ... Tu
pe' 29366 587,33 880,99 1174,66 1468,32 176199 . I'y

HeTpyaHo 3ameTHTh, uTO yacToTra OMeHUH Mexay BTOPOH rapMOHHKO
BEDPXHEro 3ByKa H TpeTbell rapMOHHKOH HHkHEro 3syka OydeT paBH
880,99-—-880=0,99 nau okpyraerso ! T'u. Ho Guenna ganyT Takxke uer
BepTasd TapMOHHKA BEPXHEro 3BYyKa ¢ LIECTOH TapMOHUKOH HHIXKHEr
3ByKa. DTH GHEeHHA, XOTs OHH H Oosee cnabble MO CPABHEHHIO C HHAKHHM
OueHusimd, OyayT AOCTAaTOYHO XOPOWO CABILIHBI K HMETb 4YacToT
1761,99—1760=1, 99 yu okpyrienso 2 OHEeHUA B CEKYH/Y, TO €CTh B AB
pa3a yawe. Ecay He npegcTaBisTh ceGe aKyCTHUECKHE [LPOUECCH, TIPOUC
Xogside NpH KojeGaHusAX CTPyH B HACTPaHBAaeMOM HHTepBaJe, TO Jerk
OWKOUTLCA U OPHHATH 38 OPUEHTHD BepXHHe GHEHHH, CBOAA HX YACTOT
K | Guenuto B cekyHay. B urtore xpuHTa OyaeT TemilepdpoBaHa Hemnpa

v
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WHIbHO Bepxuue GoJee yacTole OHEHUS B KOHEUHOM CUETE HE TONBKO He
MCLIalT HacTpoHKe, HO M N1OMOramT GoJlee TOUHO YCTAHOBKTL 30HY TEM-
flepalMy MHTepBaJa H BEIHUMHY Temnepauuu BarkHo Toabko yMeTh nepe-
knoyaTh Ha HHX BHHMaHHe llepexmoueHune HeoOXOAUMO Ha MOAXOAE K
TOYHOH TemrepaluK HHTepBaJa, KOrAa HUXKHHE OUeHHS K3 3a HX pacTs-
IYyTOCTH Ha ¢doue oOLIero 3aTyXaHusi TOHOB CTaHOBATCA 0oJlee TPYAHBIMKA
119 KOHTPOJIS, B TO BpeMsl KaK BepXHHe OHeHHs OUeHb YETKO CJBILIHH K
Ny:KHO TOJbKO OCTaBJATb KX B [ABa paia 0oJiee YacTbIMHK, 110 CPABHEHHKIO C
NICTOTOH HMXKHUX GHeHHE OpHEHTHPOBKE MOMOraeT ¥ To 00CTOsITeNb-
(1BO, UTO BepxHHe GHEHHA 3ByUaT HA OKTaBY Bellle (CPaBHHUTE YaCTOTY
HTOpPO#l K YETBEPTOH rapMOHKKK 48', 8 TaKXKe TPeTbel W ecToN rapMo-
iMKH pe' B BBILIENPUBEJEHHOM MpUMEpE)

UTO YAUBHTENBbHO — B NOMYJ/ISIpHBEIX Opoliopax, mocoOGKsIX Mo HACTPOi-
K¢, aBTOPHI KOTOPHIX MPEKPACHO 3HAIT HACTPOMKY, HHUEro He rOBOPUTCH
46 3TOM BaXXHOM /151 OOYUEHUS] MOMEHTE — «MHOrOTOJIOCHH OUeHHil», ¢
KOTOpPBIM HEH36GeXKHO cTaJKHBaeTcs 000 HAaUHHAIOLWMHA HACTPOHILHUK,
KOTOPBIHl TOJIBKO MOC/1€ MHOTOUKCAEHHBIX MPO6 U oUIKGOK, OayKiaHui H
ICYBEPEHHOCTH B OBJIAJEHHH TeMMepUpPOBaHUEM WHTEPBA/JIOB HaukHaer
NOHUMATb PONb M 3HAUYeHHE BEPXHUX GHeHUH B HACTPOHKe KBHHT K
KBapT, HauyMHaeT MX HCN0Ab30BaTh lIpaBWio yABOEHUHA yacToThl AJA
BCPXHUX GHeHKH JIerKo 3aloMHHaeMo, H ecld B cpeJHeM KBHHTY Halo
TeMIepUPOBaTh Mo | OHeHHIO B cekyHay, a KBapTy 1o 1,4 Ouenusi B
(CKYHOY,” TO 4acToTa BepXHUX Ouenull B cpeixem OyJeT COOTBETCTBO-
B4Tb 2 OHEHHSIM B CeKYHAY M 2,8 GueHHH B ceXKyHAy ITOT MOMEHT, Ka
XeTCsl, AIBASAETCA HOBBIM B TEOPMM HACTPOHKK (HO HE B NMpaKTHKe KBa-
JHOUIMPOBAHHBIX HACTPOHINMKOB, KOTOpHIE, OQHAKO, O HeM He JIoOAT
PACTIPOCTPAHATLCA )

[TosHonpaBHoe BBejeHHE BepXHMX OMEHHWH KBHHT K KBapT B Ipouece
1acTPOHKH OOJerunT K YCKOPHT OBJajfeHHe HaUKHAIMIKMH HacTPOHLK-
KdMH TeXHHKOH HacTpoliku 3DTo — mpekpacHas WIIOCTpauus oobue-
H3BECTHOTO (PHJIOCOPCKOro Teduca O TOM, UTO HET HHYEro npakTHUHee
xopouie#i TEOPHHK

Mbt y:Ke 3Haem, UTO Temnepauns — yXOA OT YHCTBIX HHTEPBAJIOB —
(ONpoBOXKgaeTcA nosisaexvem Ouenunit Kak npasuibao BHOpaTh HeoOX0
JIMMO€e Hanpab/JeHHe TeMmlepaundd U dactory Ouenuii® Kak nmocuuraThb
fiHeHUs?

ITO HETPYAHO cAenaTh, B3AB 3a OCHOBY IIPOCJ/IEXEHHYIO Bbillie CBSA3b
UMC/IHTEAS] ¥ 3HaMeHaTeJsl MHTepBa/IbHOrO Ko3(h@ULIHEHTa ¢ HOMepaMu
|dPMOHHK, damomux OHenuss [lpu sToM HEOOGXOAWMO 3HATb YacTOTH
ICPBBIX TapMOHUK (OCHOBHBIX TOHOB), paccuMTaHHble Boillie AJs1 paBHO-
MCPHO-TEMITEPHPOBAHHOTO CTPOSL € MOMOIbIO HHTEPBANBHOTO KO3 PH-
ninera V2=1,05946309 O6myw dopMmyay aas nogcuera OueHRHl BoBe
AUM Ha TpUMEpe KBHHTH B KBHHTe uacToTa TpeTheil rapMOHKKH HHXKHETO
myka paBHa 3{, rae {, — yacToTa OCHOBHOH rapMOHKKH HHXKHETO 3BYKa,
il YyacToTa BTOPOH rapMOHHKH BepxHero 3Byka — 2f, rae f, — uvacrora
OCHOBHOM rapMOHUKH BepxHero 3Byka Orcioga onpeaeum d4acToTy Oue-
nuil Kak passocth 2§ — 3i,

[TycTb 818* XOTHM [OJYUYHTb KBHHTY ¢ UacTOTaMH l1epBHIX rapMOHHK
200,3 1 300 Ty (uacToThl BHOpaHbl JHUIL 418 NpHMEpPa H HE COOTBET-
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CTBYIOT Kakoii-nu6o peanbnodl uote). [locae moacraHoBKH nOMYyUH
2. 300—3-. 200,3=600-—600,9= —0,9 6uenuil B cekyHay. 3HaKk MHH
nepej, pe3yabTAaTOM NOKa3blBAET, UTO UYHCTHIH MHTEpBaJ AOJKEH Ol
YMEHbUWIEH NPHMEPHO Ha OJHO OHEHHe B CEKYHIY, KakK 3TO HeoGXOIM?
Ansl remnepupoBannoit xBuHTH. OGo3nauum uacrory Ouennit f, Tor,
[IOAYUKRM CAEAYIOLee BhipaxKeune AAsA nogcuetTa OhenKii B AIOGBIX TeMN
PHPOBAHHBIX HHTEpBa/ax:

fy=mi,—ni,, (

rae f, 1 f, — 4acToTbl OCHOBHOIO TOHAa BEPXHEro0 M HHXHErO 3BYK
COOTBETCTBEHHO (KX GEpYT K3 HIKaJbl 4aCTOT pABHOMEPHO-TEMIIEPUPORA
HOrO CTPOst); M M N — YKC/JAHTENb K 3HAMEHATENb HHTEPBAJBHOTO K
s duuKrenTa, B KOTOPOM NEPBLIM [10CTaBJEeH BepXHUi 3BYK™ (Hanpumep
KBuHTe 2:3, rge m=2, n=23).

[pn Takom MeToje onpedeseHHst HeOOXOAHMMOro uKcaa Ouenui
HHTepBa/ax noJOXKHTENbHOE 3HAUCHHE PA3HOCTH (3HaK - ) -IOKaxKerT, 4
JaHHslfi HHTepBaJ LIKPe COOTBETCTRBYIOLIEr0 YHCTOrO HHTEPBAJa, a4 OTp
HatenbHoe 3HaueHue (3wak —) OyAeT yka3blBaThb HaA TO, UTO AAHHE
UHTEPBAJ YK€ UKUCTOro.

Het Heo6XoaumOCTH Ka)KApiH pa3 fgeqaarTh noacqe'r ypcsaa OHeH)
TEMIEPHPOBAHHLIX HHTEPBAJIOB B AMANA30HE 48 — Cu', TaK KaK KX 3Hay
HHSI MOXKHO B3ﬂTb U3 TabJuupl Ha . 67, rae oHHu npusenemﬂ AJ5 CcTa
AapTa BbicoTsl 42' = 440 T

Kak mMOXxHO cyAuTb fI0 3HAKaM nepej yucaamMi GHeHHH B Temmepuf
BaHHBIX HHTEpBa/saX, MpUBeJeHHHX B TaOJHle Bbllue, ABa HHTEPBAAA
KBHHTAa M MaJjast Tepuus — HaCTPauBaIOTCHA 'CYXEHHBIMH, OCTaJbH|
WHTEpBaNbl wiMpe YKCTHIX. Uueao OHEeHHH B CEKyHIAy yBEJIMuYKBAET
¢ flepEMElLIeHHEM RHTEPBAIA BBEDX B o6J1acTH TeMepUpOBaHRA** 4g
22" ot 12 o 24 i madofl TepuMK (ukcaa GHEHHH OKPYIJIEHH), OT
Ao 18 pas Gosabuio# Tepuuk, ot 1 go 2 ans xBaptel, ot 0,74 10 1,48 nf
KBHHTHI K 0T 10 g0 20 anst 60abuioRk cexcThl. B cepeanne paccMOTpeHHO
AAana3s’oHa OKpYrJeHHble 3Hauenust Ouentit pasubl: 17 as Majnoi Te
My, 12 pas 6oaswoit Tepuuy, 1,4 aas ksaptel, 1,1 315 KBRHTE B 14 m
601bUIOH CeKCTHhI.

[loBoittienne uyacToThl OHEHHH B TeMNepUPOBAHHBIX HHTEpPBalax H
CTPOEHHOTO HHCTPYMEHTA TIPH fepeMenieHH! KHTEePBAJIOB BBEDX SIBJSIET:
caecTBUEM OGILero MaTeMaTHUeCKOro NIPUHIKIA TOIYUEHRS TEMIEPH P
BAHHOTO CTPOS.

OrHouieHHe yacTtor ABYX cocequx TOHOB B PaBHOMepHO-TeMIIepHP
BAHHOM CTpO€ [OCTOSIHHO —— 3T0

* Hutepsanbubiii ko3 hHUIMeHT NJIs1 HUTEPBANA, B KOTOPOM MepBLIfl 3BYK BbIIle BTOPOT
(uHTepBAN Halpapiied BHH3), eCTh BeJHuMHA, o6paTHasi KOshohHUMEHTY ANA TOTO X
HHTepBaJa, HANpaBAEHHOTO OT HHXXHEro 3ByKa K BepXHeMY.

**(6acTbIo TeMIIePHPOBAHHUS CUHTACTCS TOT Y4ACTOK 3BYKOPALA MY3BLIKAJIBHOrO HUCTPY
ME€HTa, B KOTOPOM IIPOHM3BOJMTCS HAYaJbHBLIA 3Tall HACTPOHKH — TeMIIEpPHPOBAHH
HHTEPBAJIOB.
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Ixunit  Mapas Bosasmas Yucras Yucras Bospmas Maunas
ol TepuHsl TEPUHs KBapTa KBHHTA ceKcra ceKcTa
KuTepsana
s no' 10-aues’ pe' mu' ta-nues' ta'
—11,87 48,73 40,99 —0,74 +9,98 —13,86
A nes  jo-aumes' pe' pe-aues’ a' coutp' da-aues'
—12,58 49,25 -+1,05 —0,79 +10,58 —14,68
H pe' pe-aues’ v’ ta-pues’ conb-aues'  conn’
—13,32 +9 79 +1,12 —0,83 +11,21 —15,56
a0 pe-nues’ wu' da’ cons’ ast coub-xues’
—14,12 410,38 +1,18 —0,89 +11,87 —16,48
Ao nues'  wmu' a' ta-pues’ conb-aues'  nsi-nues’ ast
—14,96 +11,00 +1,25 —0,94 +12,58 —17,46
pe! ta' da-nues' cons' astt cn' Jasi-aues’
—15,84 -+11,66 +1,33 —1,00 +13,33 —18,50
pe nves'  da-nues' conp' cosb-nuea’  isi-apes’ 10 cit!
—16,79 +12,35 +1,41 —1,05 +14,12 —19,60
mu! couts’ coJb-gHez!  gist cu! no- 1ies? no*
217,78 13,08 41,49 Z1,12 +14,96 —920,77
tha' conb- nHes nsi’ ns1-nues’ no? pe? L0-Hes?
—18,85 13,86 +1,58 —1,18 +15,84 —22,0
tha-nues' ns' as-anes’ cu! 10-1ue3? pe-nues’ e?
—19,96 -+14,68 +1,67 —1,25 -+ 16,79 —23,31
conb'  \is-ames' cn! jo? e? Mu® pe-anea?
<‘KQI,IS 415,55 +1,77 —1,32 +17,79 —24.69
tOJIb- ca' o’ Jo-1ues’ pe-aues’ tba’ M’
Anes! —2241 416,48 +1,87 —1,40 +18,84 —26,16
' no® Ao-aues’ pe? mu’ ta-ues’ ta’
—23,74 +1746 -+1,98 —1,48 +19,96 —27,72
an-pues'  po-nues® pe’ pe-nues? ba? cosip? da-nues’
—25,16 +18,50 +2,10 —1,58 -+21,16 —29,37
on' pe? pe-nuea? mu? ta-nues’® conb-gues’  cousp?
—26,64 419,58 +2,24 -—1,66 +22.42 —31,11

Pa3HocTh 4acTOT B HHTepBaJax pacTeT C nepeMellleHHeM HHTEPBaJOB
nnepx. Hanpumep, ecau uactoTnl 3ByKoB 44 ectb 27,5; 110; 220; 440 u
1 A, T0 bb—275= 275 (okraBa), 110 — 55 = 55 (okragma),
220 — 110 = 110 (okraBa) u 1. x. Ilpomosnxkasi paccyxaeHHe TaKHM
nhpa3oMm, Jerko yGemuTbcs B TOM, UTO €CJAM MBI NMEPEHOCHM BBepr Ha
OKTaBy TeMIIEPUPOBAHHBbIA HHTEpBaJ, KMeilU#, cKaxem, | OHeHue B
CCKYHIY, TO Mbl [OBBLILIAEM BABOE BCE UYACTOTH, ONpelelfioiliie 3TOT
nrepBaJj, ® Takdim o8@DazomM yaBauBaeM H Pa3zHOCTH MeX /Ay 3THMHU 4acTo-

"
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taMu. [To3TOMy, Hanpumep, KBapTa cu — mu' vmeer 1,12 GueHudl B
KyAHY, a KBapTa Ha OKTaBy Bbiitie cu' — mu’ — 2,24 GueHnii.

Hauin paccy:kaeHusi CBOAATCS K CleAYIOIIEMY:

1. Murepsanbublil k03dduureHT (COOTHOUIEHHE YacToT) — B paB
MEPHO-TEMNEPHPOBAHHOM CTPOE €CTh MNOCTOSHHAA BeJUUUHA, HE 3aBHC
1asi OT MecTa HHTepBaJa B 3BYKOpsiie.

2. Pa3HOCTb 4aCTOT HOT, COCTABJSIOIIHX OLHOMMEHHbIE, UHTEPBA
YBEAUUMBAELTCS C NEpeMeleHUeM UHTEePBaJla BBEPX POBHO B V2 NpH ne
MeIlleHHH HHTepBana Ha OJMH NMOAYTOH.

3. Pa3HoCTb 4acToT MeXAy ABYMS rapMOHUKaMKH TOHOB COBNaleH
MHTEPBAaJa eCcTh eJJMHCTBEHHbIH (haKTop, onpejensiioluil yacrory Guex
B HHTEpBAJE.

4. Yucao Ouenudt B /11060M 3aaHHOM TEMNEDUPOBAHHOM HHTEPBA)
YBEJHUKBAETCS NMPONOPIHOHANBHO YACTOTAM TOHOB, COCTABJSIIOUIUX H
TepBadJ.

CJaieayeT 3aIOMHHUTb TaKXe JABa GoJlee NPOCThIX H KOHKPETHHIX MPaBy/]
NpU TlepeMelneHly UHTepBaJ/Ja Ha OKTaBYy BBEpX:

a) pasHOCTb YacTOT TOHOB, COCTABJSIOUIMX 3TOT WHTEpBaJ, yiBal
BaercH,

6) 4ydcao GHenuil B 3TOM HHTEpBAJeE TOXKE yABauBaeTcs.

B cooTBeTcTBHM C NpuBeIEHHBIMH TNpaBUJaMH MOXHO NOACYHMTA
HeO6XOAUMYI0 YacTOTy GHeHu#l B A06BIX HHTEPBAJAX U B JIOOOM MEC
MY3bIKaJbHOTO 3BYKOPAa, a ¢popmynaa (9) no3BossieT onpeieJuTh ¥ Ha
paBJ/IeHHE TeMIepalii HHTEPBAJIA — CyXKEeHHe WK pacuiupeHue cooTBe]
crByoLiero udcroro. Takum oGpasoM, J0O0H TOH MONHO HACTPOKTb
Jio6omy HHTEPBAJY: OKTaBe, KBapre, 60/bliol K ManoH Tepuusam K 604l
HIOH cekcTe. P

Hanpuwmep, ecii BepxHHe TOHA YKA3aHHBIX MHTEPBAJIOB YXKE HACTPOS
HBl, TO HUKHUH TOH HACTPauBalOT MO BHIOPAHHOMY KHTEpBaJy, yCTaHak
JIUBasl HEOOXOAHMOE UHCJ0 OHeHHH, paCHIKpAs HIH CyxKasd UYHCTH
uHtepBaj. BuoiGop uHrepBana 4151 HAaCTPOHKK Onpene/sieTCs J1erKoCTbIo
TOUHOCTBIO HACTPOHRKH.

PaccMOTPHM, KaKyio TOUHOCTh 06€CIeulBaIOT NPUTroAHBE A5 HACTPOR
KM HHTepBaJb. Bo3bmeM A5 3TOro UiKaJay 4YacroT, NOCTPOEHHB
no COOTHOUIEHHAIM HAaTypa/JbHOTo psga uyucesa (nayaloMm OyAeT HOT
do').

Ha3panue HOTHI M HHTepBat

./lﬂI

1
Gonbluasi
cexcra

Yuucon g0’ mu-Gemoro mu'
IlokazaTesn MaJjias GoJsbluasi
TepLus Tepuus

¢a' conb'
KBapTa KBHHTA

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

yacTor B

HHTepBaJe 1:1 5:6 4:5 3:4 2:3 3:5

o 1
Hacrpo#ika HaTypa/lbHBIX HHTEPBAJOB B IPUHIKIE HE OTJIHYAETCH O
HaCTPOHKH TEMNEPHPOBanHbIX. Pasuuiia MUk B OTCYTCTBHU B HaTypaJn
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WX HHTepBaJjax GHeHH#, HO KaK B TOM, TaK H B APYroM cjydae KOHTPO-
HpyloTcsi OHenusi MexAy TapMOHMKAaMH B O6JAaCTH TOHA COBIAJIEeHHS
BYKOB HHTepBaJja. [103TOMY BbIBO/Ibl B OTHOUIEHHH TOYHOCTH HaCTPOHKH
pHrOAHBI KaK AASl YHCTHIX, TAK H A8 TeMINepHPOBAaHHbIX WHTEpPBAJOB.

Ilpu coBepilieHHO TOYHOK HaCT?oﬁKe yHeTOro MHTEpBasna Ouenudt He
A0sKHO GeiTh. JlomycTuM, TOH 00 HY3KHO HACTPOHTH B MaAylo TepUHio
B0 TOHY Mmu-6emoas’, B 0OJBUIYIO TEPUKIO — [0 TOHY MU, B KBapTy —
P rony ¢a', B KBHHTY — 110 TOHY 04b', B GOJBUIYIO CEKCTY — MO TOHY
A4’ ¥ B OKTaBy — no Tony 0o®. JlJIsi UKCTBIX HHTEPBAJOB 4aCTOTA TOHA
o' pasua 261,62 I'u. Kakue nosiBATcsA GHeHUs] B 3THX WHTepBaJax, ec/y
WHICTOTY TOHA 00! NOKK3KUTL Beero Ha 0,1 Ty, To ectb 10 261,52 T'u. B co-
prseTcTBUK ¢ dopmyaod (9) B nepeurcjeHHHIX UHTEPBalax BO3HHKHYT
OueHus caeayiowW KX yacror, '

B M&JOH TepuuH 5% 313,95—6X 261,52=10,63;

B Goanuioil Tepuun 4 327,02—5X%261,52=0,48
B KBapTe 3% 348,82—4X261,52—0,38;
B KBHHTE 2% 392,43—3%X261,52=0,30;
B Ooanlioi cexkcre 3% 436,03—5X261,52=0,49;
B OKTaBe 1X 523,24—2% 261,52=0,20;

Mgl Buanm, yTo HauboJblliee BAHSIHHE PAacCTPOHKH HUMHErO TOHA HH-
repBana Ha 0,1 T'u ckasbiBaercsi Ha Majod TepUHH U HauMeHblliee — Ha
okTaBe. HeoOxoaHMO Tenepb OUEHHTHL CTeNEHb 3aMETHOCTH Ha CJAyX pac-
¢TPOHKH TOTO MJIK KHOTO HHTepBaJa (0 TOYHOCTH HACTPOHKHM peus Oyger
niepead), HO HaM 3jech NOTpeOyercs NPakTHUECKK JOCTHXKUMas Tou-
HOCTH B HACTPOiHKe HPUM. ¢

[lo nandbiM HccnieqOBaHKHH, H3BecTHbIX W3 Jurepatypsl [10], BRoAHE
AonycTHMast OUIKOKa HAcTPOHKK NIPUMBL B CPEJHEM PETHUCTPE COCTABJISET
seero 2—3 nenta. B cepenrne o6aacTH TeMNepUPOBAaHKS ABa LEHTA CO-
¢raBasioT npumepHo 0,4 ', To ecTs U3MeHeHHe B IpUMeE YaCTOTH OQHOTO
H3 TOHOB Ha 0,4 'y BeI30BeT u3MeHeHuHe OHeHHKHl HA TY Ke BEJHUYHHY M
fyaeT 3aMeTHO HA cyX. XOTA Mbl paccMaTpUBaeM HAcTpOHKY He NMpHMEL,
8§ 1PYTUX KHTEPBAJOB, Olenusi 06pa3yloOTCs MeXX1Y TAKKMH TapMOHUKAMHK,
HWTEPBAJ MEXAY KOTOPHIMH COCTaBjsieT HMEHHO NPUMY, ¥ HO3TOMY
RIIOJTHE OTIPABAAHO HCN0Jbh30BaHKe naHHOH otinOKY HacTpoitkn — 0,4 ',

CpaBHUM Teleph 3aMETHYIO Ha CAYX OWIMOKY HacTPOHKK ¢ BeJHUHHOM
fHeHUH, BO3HUKAIOUIKX B UHCTHIX HHTepBaAaxX NPH pPacCTPOHKe HUKHETO
Tona do' ma 0,1 Tn. Masas yacrora GueHHil B HHTepBanax OKTaBbl H
KBHHTHI MPUBEJET K TOMY, UTO JaHHAS BeJHUYUHA PACCTPORKK HE KOHTPO-
JMUpYETCS C MOMOULRIO 3THX HHTepBanoB. KBapra — GoJlee uyBCTBUTENb-
nuif K ganno#l ouinbke WHTEpBaJ, ee OWeHUS yxe 3aMeTHol Ha cayx. Ho
¢aMbIMH YYBCTBHTENbHBIMH B JAHHOM [IpUMEpE HHTepBaJaMK OKa3aJUChb
maJjasi tepuus, Gojabuias cekera ¥ Oogasuias tepuusa. Koneuno, passny-
1as OCTPOTa CJyXa y pasHbIX HACTPOHUIKKOB M TINATENBHOCTh BBINOJ-
HEHHS HACTPOHKH MOTYT HECKOJhKO CABHHYTh B TY HAK HHYIO CTOPOHY
1 paHKRILY pasjeteHUs] UHTepBaJOB Ha «UYBCTBUTEAbHBbIE® K «HEUYBCTBH-
lebHbIE», HO B J1I060M yae ocraercsl o6iias 3aKOHOMEPHOCTb BJIHA-
NHS BeJHUKHBI paccTPOHKH OCHOBHOI'O TOHA Ha YKC/I0 OHEeHHH B pasHbIX
narepBanax. llocaenHee 3aBHCHT TOJMBKO OT (HU3HUECKHX NapaMeTpPOB
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KoneGaTeNbHBIX MIPOUECCOB, & HE OT CYOBEKTHUBHOTO BOCHPUSITHA
[MoacuuTaem Tenepb TOUHOCTb HACTPOMKH TOHa do' — Mo pasnauud
MHTEPBaNaM NPKH YCIOBHH, UYTO B JIOOBIX HHTEPBANaX CABILIHLEI H3ME
ausad Ha 0,4 Tu. Jdasa storo dopmyay (9) nepenuiieMm OTHOCHTE/b
YacTOTHl HUXKHETO 3BYKA WHTepBaja:
L %
I
— YacTOTa HHXXHEro 3BYKA,
— YacTOTa BEpXHEro 3BYKa,
— yacToTa OGHeHKH,
— HOMEp rapMOHHKM BEPXHEro 3ByKa,
n -— HOMEp FapMOHHKH HMXKHEro 3ByKa. :
[MTogcraBus yuc/0BbIE 3HaveHdss B dopmyay (10), noayuum qaCTog
do', HACTPOEHHOrO MO pa3HblM WHTepBasam, [

rae

&

no manoi 5X313,95—0,4 _ 961 56 (netoutocTb 0,06 I
TepUHK 6 ’ wan 0,023%); :
mu-6emoas'

(nerounoctb 0,09 [
win 0,034%);

o Gompuoi X 327%)0%014—: 261 53

Tepuun f
mu (uerounocts 0,11 T
3X 3488204 _ oo o, ani 0,042%):
Mo KBapTe .
¢pa' ,
9 2.43—0.4 (nerounocts 0,13 I
0 KBHHTE X = 261,49 un 0,05%);
i 3 °
coab
no GoJbiuoi 3X436.03—0.4 _ 96 54 (netouHocTb 0,08 1
CeKcTe 5 unu 0,031%);
2!
1X523,24—0,4 _ o
{10 OKTaBE 9 =261,41 (Herouroctb 0,21 1
0o0® uin 0,08%);

PacnonoxuB yHTepBaibl B MOPSAAKE yMEHBIUIEHUS OTHOCUTEJbHOH 1T
FPELIHOCTH HACTPOUKH, Mbl YBUAHM, YTO HAWMEHBIIYIO MOTPEUIHOC
JA0T MaJjast Teplius, GoJbllasg cekcra W Goabilas Tepius:

OKTaBa  KBUHTa  KBapra  Oojbpliafd Ooablias wmajaf
TEpUUA  CEKCTa TepIHs

0,08%  0,05%  0,042% 0034% 0,031% 0,023%

Tepuum K cekcTHl OYeHb YYTKO pearHpyiOT Ha Majeifillide OTKJIOHeH!
OT NPaBUJIbHOH YCTAHOBKH BBHICOTH MHTEPBaJOB. HauMeHbillylo TOUHOC
HacTPOHKH 1aK0T HHTEePBAJbl OKTaBhl, KBUHTA H KBapTa. [loatomy npum
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3ITh HHTEPBAJA OKTABLI PU TEMEPal HH HEe peKOMeHayeTes: YeM OoJbliie
OKTABHBIX X0/0B, TeM OoJbiie oUIHOOK.

Bausier M HAa TOUHOCTb HACTPOHKH HHTepBa/ja MOPSAOK HAacTPOHKH
CrO 3BYKOB: HHXKHHH noc/e BepxHero WK Hao6opoT? Mbl TOIBKO UTO
YCTAHOBWJHK, 4TO Ye€M BbiIE COBNAJAI0lIKEe TAPMOHHKH, N0 OHeHHAM
KOTODPBIX BBITOJHSIIOT HACTPOHKY, T€M TOUHEE OHa A0JKHA OblTb: caMblil
fOUHBIH HHTEpBa/] — MaJasi TeplHs — obpa3yeT NpPUMY MeXK1y deTBep-
10X TAPMOHKKOR BepXHETo 3ByKa U MATOH rapMOHUKOR HHXKHEro 3BYKa, U
9T0 obecneynBaer HaUOO/bUIYIO «UYBCTBUTENBHOCTbY HHTepBasa. [lpy-
I'MMH CJIOBAMH, TOUYHOCTb HAcTpPOHKH ofecreyuBaeTcsl rapMOHHKaMHU
(oJlee BBICOKHX HOMEPOB, KOTOPbIE NPHHALAEKAT HUXKHEMY 3BYKY HHTEp-
nana. B kauectBe npuMepa BO3bMeM HHTEepPBAJ KBHHTH C 4YacTOTaMK
220 1 330 I'u ¥ MOCTPOMUM OT HHUX rapMOHHYECKHe DSabL:

220 440 660 880
330 660 990 1320

Cy3uM HHTEpBAJ [0 NOABNEHUs | GHEHUS B CEKYHY, MOBLICHB HUXHUH
JBYK JHOO MOHK3UB BEPXHHUH;, B 3@BUCHMOCTH OT 3TOrO MOJYYMM [IBa Ba-
puaHTa:

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

3pech ogno Guenne, Ho 330 — 220,33 = 109,67 'y, wau:

220 440 660 880
329,56 6569 9885 1318

B 3TOM cayyae B KBHHTE TaKxKe OIHO GHeHHe, OJHAKO pa3HUlia 4acToT
IIepBbIX FapMOHHK HECKOJAbKO Apyras: 329,56 — 220 = 109,5 Tu.

Hanuuo nmapagoke: unTepBasd OZMH K TOT Ke, B 0060UX cJAydyasix OH
Cy2€EH [0 NOSIBJEHUS OAHOrO OHEHUs], 8 pa3HKlia YacToT fepBLIX rapmo-
HHK_pa3liuHasi, B 3aBUCHMOCTH OT TOTO, MOBHIINAJNH JK HUXHHA 3BYK
w1k noHwxkaan Bepxaui: 109,67 'y == 109,56 T'u. Kasanoce 6bl, MOXHO
Tenepb YTBEPXKAAaTh, YTO IPH HACTPORKE KHTEPBaAa H3MEHEHHEM HUMXKHErO
3BYKa [OBHUIAETCH «4YBCTBHTENbHOCTbY HHTEpBaJa K owuOKkaM. [lapa-
AOKc fepecTaeT GblTb MapajoKcoM, KaK TOJbKO Mbl 3aMETHM, UTO B IIPH-
BEJEHHBIX Bblilie TapPMOHHUECKHX pSANax HHTepBaJ/Jbl B 000MX CAydyasix
6JIM3KH, HO HE OJAMHAKOBbBI 10 aGCOTIOTHON BBICOTE OCHOBHBIX TAPMOHUK:
HHXKHHEH 3BYK uMeer B ojHOM cayuae dacrory 220,33 I'u, a Bo BrO-
poMm — poBHO 220; aHa/JOTHUHO eJ0 0GCTOMT W CO BTOPHIM 3BYKOM. Mbl
y»Ke 3HaeM, YTO Pa3HOCTb OCHOBHBIX YACTOT 3BYKOB, 00pa3yIoIHX HHTED-
BaJl, NOBHIIIAETCS ¢ NepeJBHKEHHEM HHTEPBaJa CHU3Y BBepX. DTO U €CTh,
OKa3hlBaeTcsi, NPUYHHA (OSIBJAEHUS pa3HULBl B YACTOTHOH UIMpHHE
MHTEpBAJOB B HalieM cayuae. [lepecueToM J1erko nokasaTb, UTO TOYHOCTb
HAcTpOMKH HHTEPBAaJ/Jla He 3aBHCHT OT OUEpEeIHOCTH HACTPORKK cocTaB-
JSIIOUIMX €T0 3BYKOB.

Bouue oblvlo foKazaHo, 4To 6OJbWIYI0 TOYHOCTb HACTPOHKH MOXMKHO
NONYUUTb, HCMOAB3YS Majble ¥ GOJbUIKE TEPUUK U GoJblile CEKCThL.
Ho sierko an paGoTath ¢ TaKAMH HHRPBATAMH K OJHHAKOBO JIK XOPOWO
caAbluHbl B HUX Onenusi? M TyT oKasblBaeTcs1, UTO ueM GoJblie KHTepBaJ
npuemieM /151 TOYHOR HACTPORKH TEOPETHUECKH, T€M TPY/JHEE ero ia-

71



cTpanBaThb. [eAcTBUTE/bHO, MHATEHCHBHOCTD TapMOHUK, Kak MHpasH
YMEHbLIACTCA C POCTOM HOMepa, Mo KpadHeH Mepe, B CpefHeM jgHa

30HE GOJbUINHCTBA MY3bIKAJbHbIX HHCTPYMEHTOB, C KOTOPOTO HAUHHAE

HacTpoika. Co CHH)XXeHHeM HHTCHCUBHOCTH FapMOHHK CHHXKAeTCsl HHT
CHBHOCTb U GUEHHH, KOTOPhIe HeobxoauMo cayuiath. CllegoBaTesbHO, ec
PS4 HHTEPBAJIOB NOCTPOHTb O NOPALKY HAapacTaHHsl JIETKOCTH HX H
CTPOWKH, NIOJYUHM Psif, OOpaTHBHIN PALY, B KOTOPOM HHTEpPBa/bl CJACLY
N0 NopsiAKy ofecrneye HHsl UMH TOYHOCTH HACTPONKH TOHOB: TPY/HEe Beel
HAacTpauBaTb MaJjlbIMH TCPLUHUSIMH U Jerue BCEro OKTaBaMH, HE CUMTY
npuM. [Toayuaercss 3amMKHYTHIH KpYr: JeErko HacTpauBaTb OKTaBa

KBUHTAMH M KBapTaMH, HO TOUHOCTb, NIOJyyaeMas ¢ UX NOMOLIbIO, He
JINKa; GOJbUIYI0 TOYHOCTb OOECIEeYHBAIOT GOJbIIME U MaJjble TepLHH
6OJbILIME CEKCThl, HO HAaYWHATb C HUX HACTPOHKY TPYAHO.

[Tpo6aema na npakTHke pewaercst npocto. C MOMOWBIO JETKHX [
HaCTPOHKH WHTEPBAJIOB OKTaB, KBUHT M KBapT feqaioT NPHUOJIHKCHHY]
HayaJlbHYI0 HacTPOMKY, a OKOHUYaTe/bHYI0, TOYHYIO — TEPUHSIMH H Ce
cramu. K coxaneHunio, B yyeOHON suTepaType AJsl HACTPOHILNKOB H
cTpoiika [0 TEepUHSM M CEKCTaM 3ayactyio He ocseulaercsi. O6buf
npegnaraercsd HacrtpauBaTb TOJIbKO 11O KBHHTam, KBapram, OKTaBaM,
HHOrAa BOoOO1Ie PeKOMEHAYETCSl 06X0ZUThCA TOJNLKO KBHHTAMH H OKTaB{
M. Ha HauajbHOM 3Tamne oBjlafeHHs1 HACTPOHKOH 3TO MOMKeET ObITh
Kaxoi-nu6o Mepe ofipaBaano, MOCKONLKY Jierye ONepUpOBaTh KBHHTAM
KBapTaMH H OKTaBaMH, HO KAuecTBO HACTPOMKH NPH 35TOM OCTABJIS
K€J1aTb MHOTO Jyyllero, Kpome Toro, npu HﬂCTpOﬁKe KBHHTAMH H KBa
TAMH OYCHb JIETKO HE3aMETHO NEPECHTH U3 30HH CYXKCHHS HHTEpBaJja
30Hy pacwupenus. [Ipasaa, y uHTepsaJios, 06eCneUNBAIOLINX BHICOKY,
TOYHOCTb HACTPOWKH, €CTb CBOH HEAOCTATOK, 3aKJIOUAOUIMHCH B TPY!
HOCTH KOHTPOJIMPOBAHHSI HX H3-3a GoJbLIOrO 4Hcna OUEHHH B eJUHML
BpeMeHHu. [IpsiMoii cueT 34ech HEBO3MOXKEH, H NPUXOAUTCA 3allOMMHA1
obuiHi xapakrep 6HeHHH, Ux TemOp. HYenoBeueckoe yx0 BOCIPHHHMAaE
OHeHHs B JOBOJbHO LIHPOKOM ananasoHe — ot 0,01 (1 6uenne 3a 80-
100 cek.) go 400 B cekyuay [6]. B sTom ananasoHe GHeHHs NpHAAIC
MHTEpBasaM pas/HYHYIO CTENCHb KOHCOHAHCHOCTH. JlO pasHHMilbl yacTce
3BYKOB MHTepBaja B 4 't GueHHA JIETKO NPOCJCKHBAIOTCS M KaXKAC
GHeHNe BOCIIPUHHMACTCH B OTAEJBLHOCTH. YCTAHOBJICHO, YTO yXO Hanb(
Jlee UYBCTBHTEIbHO K 3TOMY H3MEHEHHIO 4acToThl. B 06/sacTn 4actoT
5 f0 20 OueHMH B COKYHAY OT/A¢JbHblE OHeHHs] HE BOCIPHHHMAIOTCH,
XapakTep MX H3MeHsercsl He3HauuTesbHO. B obmactn 20—60 6Gunenn
B CEKyHAY Xapakrep OHCHHH pPe3KO MCHSETCS, 3BYK HHTEpBaJja CTaH(
BHUTCH pP€3KHM, rpy6biM, AnccoHaHcHelM. Hakonen, ¢ yBenHUeHHEM 4H(
Jaa bueHn#t (Bbie 60) nux pasnuuartb Bce TpyaHee. Buiue 400 GueHn
B CEKYH/[Y OHM He BOCNIpPUHHMAIOTCS BooOGuie. BueHns, ucnonb3yemole
HaCTPOHKE TEPUHUH H CEKCT, B 06J1aCTH TEMICPUPOBAHHS OGLIUHO HE TIP¢
BbilawT 20—24 B cekyHay.

B npouecce HacTpoHKH NPHMEHSIIOTCS MENIOAHYECKHE U TapMOHHYECKE
MHTEpPBAaJbl, HO HX POJib PasjHyHa W Onpejensiercsi BO3MOKHOCTSAM
YCTAHOBKM 3BYKOB HMHTEpBaJjia NPH HX NOC/EL0BATEILHOM HJH mapaJ
JIeJIbHOM TIPOMI'pPblBaHUH. ['apMOHHUECKHE HHTEPBAJbl HCIOJAB3YIOT IIp
HACTPOHKe HeloCPeACTBEHHO N0 OHEeHU M, HO TTPH 3HAUHTEILHOM Hapyllie
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Nii1 HaCTPOHKH, TO €CTb NOCJE 3aMEHbl CTPYH Ha MHCTPYMEHTE HJH
KO1/ia OH JOJT'O HEe HAacTpauBaJjcsl, a TakKke NPH HeODXOAUMOCTH H3Me-
BH1b O6LLYIO BBICOTY CTPOS U T. 4., HCIIO/Ab30BATb TONbKO FapMOHHUECKHE
KhrepBadbl He pekomeHayercsi. TyT He 06OHTHCH 6€3 MEMOZMYECKHX
Kirepsanos. HacTpoliuinky focTaTOuHO yMeThb COMb(EAKHPOBATD OCHOB-
Hbic HHTEpBAJIbL: OKTaBY, KBHHTY, KBApTY, GOMbLIYIO TEPUMIO U OOJMBIIYIO
feheTy. OTH MHTEpBaJbl OOBIYHO 3aNOMHHAIOT 1O ABYM HayajbHbIM
fonam Kaxko#-nu60 nonyasipHod wmenoaHu necHu. Hanpumep, Hauano
heenn «Beuep Ha pefige» B. Conosbesa-Cegoro: «Cro-emre, Apy3bsl...» —
DK1aBa, Hauajgo necHn «Jloporm» A. Hosukosa: «3x,—jgoporu...» —
ksuHTa; Hawano «Ilecun o Poaunes M. Iyuaesckoro: «lllupo — ka
(TpaHa MOsi pOAHAfl...» — KBapTa; HauyaJo HapogHOH necHu «Ilo — 3a-
paCTaNH CTEXKKH-LOPOKKH...> — 6. Tepuus H, HAKOHel, Bosiblias cexcra
hawano pomanca A. BapnamoBa «KpacHbiit capadan»: «He — weil Th
Mie, MATYILKAa...»

Ilpouecc HacTpOHKH YCAOBHO MOXKHO pa3fiefUTb Ha 4YeTblpe 3ralna:

1) ycraHOoBKa MeJOAMYECKOTO HHTEpBaJja. 3agaya 3TOTO 3ramna —
JPHEHTUPOBOUYHAS YCTAHOBKA MHTEPBAafa MO MEJIOJHYECCKOMY PHCYHKY.
Hpu gocrarouxo TBepgo 3ayueHHOM MeJOAMM HHTEpBafa, TO €CTb NpH
IpABHJIBHOM €ro conbgeKHPOBAHKH 3TA 3aa4a 0coBbix 3aTpyiHEHHH He
#n3beIBaeT. Kpome toro, He yCTaHOBHMB MEJIOAHYCCKHH KOHTYp HHTEepBaJa,
{CBO3MOXKHO NMPUCTYIIUTD K faJjbHellIel HacTpolike no 6ueHusm. Ilpu He-
IPaBHIBHOM COJ/b(heaKHPOBAHHH HHTEpBasa CO34aeTCA ONacHOCThb MO-
1acThb B KaKOH-IMOO APYroH MHTEpBad C [APYTHM YHCJIOM KOHTDOJH-
)yemblx OueHMH W cBectn pabory Ha Her. Hacrpoltmiuk He jgoskeH
{CJOOLECHHBATD POJib 3TOTO 3TAINE;

2) HaXOXAEHHE 30Hbl TEMNEPALMH. 30HA TEMIEPALHH — 3TO 30HA
‘Y/KEHHS WIH pacClUMpEeHHsl MHTEpBaJa, B KOTOPOH HACTPOHIINK TeMIepH-
)YeT B COOTBETCTBHH CO CTPOEM HHTEPBAJ, ONEPUPYs KOJAHYECTBOM OH-
‘MMHA B CEKYHAY KaK KPHTEPHEM NDABHJIBHOCTH HAcTpOHkH. B aBeHasua-
IICTYIICHHOM (110 30HHOH TEOpHM CJyXa — ABeHajguatu3oHHom [11])
yaBHOMEPHO-TEMIIEPUPOBAHHOM CTPOE MHTEPBAJbI — KBHHTA, MaJjas Tep-
s KM MaJlas CeKCTa CYXKAIOTCH, TO €CTb 3BYKH TEMICPHPOBAHHOTO
fiiTepBasa OJMKe APYT K APYrY, UeM 3BYKH YHCTOTO HHrepBasa. Ha-
y0opoT, IIpU TEMINEpAaLMH paclwupsieTcsl KBapTa, OoJsbuwiasi Teprus,
SosiblIasl CeKCTa, MaJas CentuMa (3TOT HHTEPBAJ PEAKO NPUMEHAETCS B
1actpoiike). CaefyeT cHayasia HaCTPOHTb HHTEPBAJ YHCTO, 3aTEM CY3HTb
1IW paclllMpUTb UHTEPBAJI A0 NOABJCHUS OHEHUH B HYKHOH 30He. Ha aToM
srane BO3MOXHBI OIWIMOKM B ONpefe/ICHHH HANPaBJCHHS TEMIIEpALMH,
)}COBEHHO TPH HACTPOHKE KBMHTbI M/IM KBapThl. 34€Chb MMEETCsi onac-
I0CTb NEPEHTH Yepe3 HyJb OGMEHHMH M NONAcTb M3 30HBI CYKEHHsS B 30HY
)aclMpeHus, U Hao6opor. Xapakrep OMeHHH Npu 3TOM Ans1 cayxa Oy-
1eT Hen3MeHHbIM. Bropofl 3Tan HeMOCpeACTBEHHO NEPEeXOAHT B CJAEAYIO-
ILHH;

3) TOuHasl HacTpoiKa WHTepBasa. IJTOT 3Tall CaMbli TPYIOEMKHH
1 IPOLOJKHTEAbHBIN 10 CPaBHEHHIO ¢ ApYruMH. Ciofa BXOZUT HE TOJBKO
'03/laHHe B HHTeDBaJie HYXXHOUO KoJpuecTBa OHeHMH, HO M KOHTPOJb
IPaBMABHOCTH HACTPOHKH TOHOB MHTEpBasa 110 OHEHHSIM B APYrHX HHTED-
lanax, TO ecTb CONOCTABJCHHE C paHee HACTPOeHHbIMM TOoHamu. Ot Ka-
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yecTBa BHINOJIHEHHs] 3THX paboT HeNOoCpeiCTBEHHO 3aBUCHT KauyecT
HacTpoHKH;

4) o6uuii KOHTPOJIb NPaBHJbHOCTH HACTPOHKH BCEro AManasoHa,
€cTb NpoBepKa NpaBHJAbHOCTH HACTPOHKH HHTEPBAJIOB BO BCEX OKTAB
B3aUMHAs HAcTPOHKA pa3JIMUHBLIX OKTAB 110 OTHOLIEHHUIO APYT K ApYr
ycTpaHeHHe BO3MOXKHBIX HerodHocred. Hepegko npu uncro 3Byuall
OKTaBaXx OCTawTcsl OMEeHHsi B MHTepBaJax B [ABe, TPH H UYeTblpe OKTAaB
Ecnn npu arom ycrpaHuTb OHeHHsl B HHTEepBaJax, Halpumep, B fBe
TaBhi, TO OCTaHyTCsl OUEHMs B HHTEpBaJaXx B OLHY, TPH H 4eTblpe OKTAaB!
TO €CTh Ka4eCTBO HACTPOHKH B HEKOTOPOH CTENEHH 3aBHCHT OT TOrO,
KHM HUHTepBajoM (B OJHY, [Be, TPH WJIH UYETHPE OKTaBbl) sgela
nposepka. Yem 6oJlble HErapMOHHYHOCTh 0OEPTOHOB CTPYH, T€M 60Jb
MOXeT ObITb HECOOTBETCTBHE B YHCTOTE HACTPOHKH ABOHHBIX, TpOMH
H yueTBepeHHHIX okraB. O BJHMSHHH HErapMOHHYHOCTH Ha HACTpoH
6osiee nogpobHO GydeT CKa3aHO HHXKE,

Kak y:ke ropopuioch, [e1eHHe Npolecca HaCTpoHKH Ha YeThipe 3Tan
SIBJISIETCS YCJIOBHBIM U HEOOXOAHMO TOJBKO AJS1 OOJeryeH!s MOHUMaHK
CYUIHOCTH 3Toro mponecca. B mpakrnyeckoit pabore pasinuHble aral
MOTYT HaKJAabiBaTbCA OJHH Ha APYroH, IpPOT€KaTb HHOTAA OAHOBpeMeEl
HO, a MHOrjJa 4acTHYHO MJHK BooOlule orCyTcTBoBaTb. Hanpumep, eca
MHCTPYMEHT HACTpaWBaJjicsl HEJAaBHO (HMJAM OH Obll Majo paccTpoeH
HeoOXoAUMOCTb B [€pBOM 3T1alle (yCTAaHOBKa MeEJIOZHYECKOTro HHTE]
BaJa) OTHajfaeT, IOCKOJbKY TEMIIEPHPOBAHHBIE HHTEPBAJIbl HAXOAATCS
HY2KHOH 30H€e TemIlepauuu U TpebyeTcsl YTOYHUTb YAC/0 GHEHHH B HHTe}
Banax. Hacrpoiika n KOHTpoJb MHTEPBAJIOB, 11O CyLIECTBY, NPOBOAATC
0/JHOBpPEMEHHO,

3. MlnaHbl HACTPOHKH H KOHTPOJb

IToa nsaHoM HacTPOHKH 06GblUHO NOApa3ymMeBaeTCsl MPUHATAS TOCAEL0B!
TEJbHOCTb HACTPOHKH TOHOB B 06jlacTH TeMIIepHPOBAHHS (CepegHH
3Bykopsaa). HekoTopbie HACTPOHLINKK CYUNTAIOT, YTO HAcTpofka Kpae
[uanasoHa He siBjisieTcs [IPOCTOH oNlepaiiedl HACTPOHKH MO OKTaal
a ecTb NpoJoJiKeHHe TeMIIepUPOBAHHUsl BCero 3ByKopsida. TakHwm oOpi
30M, Mo/ IJIAHOM HACTPOHKH TOHOB 3BYKOPsifa MY3blKaJbHOI'O HHCTP!
MeHTa cjlefyeT MOHHMATh LeNecoobpasHyld Mocaef0BaTe/lbHOCTb Hi
CTPOHKH U KOHTpOJsI BCeX TOHOB 3BYKopsiza. Ilaan Hacrpofiku obaact
TeMIIEPHPOBAHHS SIBJSIETCS COCTABHOHN 4acThio O6IUero NjaHa HacTpoHK
HHCTpYMeHTa.

B npakrnke BcTpedalTCA MHOTOYHC/IEHHble PA3HOBHAHOCTH IVAHOI
UMEIOINX T€ WK HHble MPEUMYLIECTBA W HegocTaTKH. BoiGop KoHKpe
HOTO IJ1aHa HACTPOHKH 3aBHCHUT OT MHOTHX GaKTOPOB: OT BKyCa H OIKIT
HACTpOHLINKA, OT GU3HUECKOro COCTOSIHUSL HHCTPYMEHTA, IepHOAHYHOCT
npefblLyIIHX HACTPOEK, TPYI0EMKOCTH U TpefyeMol TOUHOCTH HACTPOHK
MU T. A., HO Bce IJIaHH HACTPOHKH JOJKHBL YIOBJETBOPSTb oNpejgeliel
HbIM TpeGoBaHHSIM. YKaKeM 31eCh TOJIbKO HEKOTOPblE H3 HHX, TO3BOJISK
l1He OLEHUTb TOT MJH HHOH MJaH HACTPOHKH.
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| PaBHOoMepHoOe paclpesgesieHnHe «HCHATYPaJbLHOCTH» [0 BCEM OCHOB-
kLM HHTEpBasaM, IpeiycMaTpHBaeMoe CAMHUM TEPMHHOM «paBHOMepHAas
femiiepanusa». ITo 3HAYHT, YTO HEJb3sl, HANpUMEp, «3arpsi3HATby Tep-
o 4151 TydIero 3By4aHHusi KBHHThI, KaK 3TO 4acTo AeNai0T IPH HACTPoH-
K¢ M0 KBHUHTAM HEOIBITHLIE HaCTpOﬁmHK'I. Bce ocHoBHBIE HHTEpBAabi,
Heno/ib3yeMbie B HACTPOHKE, JOJKHB HMETb MHHHMAJbHO HEOOX0AHMYIO
sictory 6ueHui. Ilpn npaBuabHoll HacTpoiike HabalogaeTcs paBHoOMEp-
Hoe M3MEHEeHHE 4acToTht OHEHWH NPH NMOJYTOHOBOM CJ/EJ0BAHHH OLHO-
AMCHHBIX HHTEpPBAJOB.

2 Tlnan HacTpo#KH HE AOJIKEH COCTOSITb M3 OZHMX H30JAMPOBAHHBIX
hepsason. Llenecoo6pasHbiil N/1aH HAaCTPOHKH NpegycMaTpHBaeT CBe-
I*lHe K MHHHMYMY KOJHYECTBA TOHOB, KOTOPHI€ HACTPAHBAIOTCH TOJBLKO
o ofHOMY HMHTepBaJsy. HacTpoHika ToHa Mo oJHOMY HHTepBaJy HE gaer
Ieo6X0AMMOH TOUHOCTH: TPYAHO 6e3 KakuX-1160 NPHGOPOB TOUHO OTCYH-
riTh yacToTy GHEHHH, KpoMe TOro, CaM OTIPaBHOMN 3BYK HACTPAHBAEMOTro
nrepsajia MMeeT Ty WM HHYIO NorpelwsocTb. [lociegoBaTenbHOCTb
NaCTpOHKH [foJKHA ofecrnedynBaTh Hauboslee PaHHIOW BO3MOXXHOCThb
IPOBEPKH HACTPANBAEMOTO 3ByKa GO/bIITHM YHCJAOM KOHTPOJABHbLIX HHTEP-
WIJIOB: KBHHT, KBapT, TepuHi u cexcT. ITpu 3ToM HHTepBaibl MeXALY
YiaHee HACTPOCHHBIMM 3BYKAMH W HACTPAHWBAEMbIM 3BYKOM AOJIKHBI KAk
i OTPAHUYHMBATDL 3TOT 3BYK, KOHTPOJIUPYA ero cBepxy d cHudy. Ocoben-
100 yA0OHB /sl IPOBEPKH HHTEPBAJB, UMeouIHe NIPHMEPHO OZHHAKOBOE
iMcao OHEHWH ¢ BHOBb HAcTPauBaeMbM 3BYKOM, JIMGO OTAHYAIOLIMECS
1 /1Ba pa3a, uToObl OMEHHs1 B KOHTPOJIbHBIX HHTEpBA/aX JIErKO CONOCTAaB-
ISMCh HA CJAYX, TaK Kak Jierye O[eHUTb HACHTHYHOCTb 4acToT OHeHHH,
4CM 3aMEHHTb pa3HHULy 4acToT B ApobHoe uuciao pa3. M3 gaHHoro npa-
KiIa TakXKe clegyeT HeJOCTATOUHOCTb KOHTPOJAS HACTPOHKH OZHHMH
h3HHTAMH M KBapTaMH, TaK Kak NPH 3TOM 3HAUYMTCJ/bHbIA HadajbHbiH
yuactok pabGoTel 6ygeT COCTOATb M3 HACTPOHKH H30JHPOBAHHBIX UHTEP-
aJiOB M BKPaBIIYIOCS BHauyaJje oWHOKY ygacTcsi oOHAPYXHTh JIHIIb B
KoHIE HAcTPoHKH. Knaccuyecknii Mu1aH BKJAIOYAET HE TOJAbKO HACTPOHKY
WBHHTAMH H KBAapTaMH, HO TakxKe NpPeJyCMATPHBAET H HCIOJb3OBaHHE
MaJbX W Ooabmux Tepuud u cexcT. [IpodeccuoHanbHBE HACTPOHLIHKH
NKPOKO NPAKTHKYIOT B 06/1aCTH TEMIIEPHPOBAHUSI B3aHMHBIH KOHTPO/b
RITEPBAJIOB: IPABUALHOCTb OObLIINX TEPIHA TPOBEPSIOT NOCALA0BATENb-
HOCTAMH KBHHT M KBapT, a MOC/AeIHHE WHTEPBA/bl NPOBEPSAIOT NOC/AEL0-
HATEJABHOCTAMH GOJbIIUX H MaJ'IX TePIHH.

3. IlnaH HacTpolku fo/ikeH ofecleynBaTb MHUHHMAaJbLHOE MEpeMmerle-
e Bupbened (Ko/lKoB), MHHHMAJbHOE YHCJAO [EPECTAHOBOK KJjiooya ¢
onqdoro BHpOens Ha Apyroil npu HacTpoiike GopTeNHaHo UAH MHHHMANb-
110€ 4HCJI0 BO3BPATOB K OAHOH M TOH ke HOTe BOOOLIE NIPH HacTpoHKe
MY3bIKaJbHbIX HHCTPYMEHTOB. TpeGoBaHHE B OCOOHIX MOSICHEHHAX HE
Hy2KAaeTCsl, TAK KaK sICHO, UTO OHO CBSI3aHO C TPYAOEMKOCTbIO HACTPOHKH
i C coxXpaHeHHeM CTabM/ILHOCTH CTPOA W 3BYKOBBLIX KAYECTB HHCTPY-
MEHTOB.

4, O6sacTb TeMIIEPUPOBAHHS He [AOJ/DKHA MPEBHINATb OKTaBbl. IJTO
1reboBanue yxe 6usio o60CcHOBAHO paHee. HamoMHuM, 4TO IpH pacCIiH-
peHHOH 06/1aCTH TEMIIEPUPOBAHHUA, TO €CTh OXBAThIBAIOILECH 10 ACBATHAA-
1 iTH 3BYKOB, YaCTb X0J0B [IPHXOAHTCA A€JaTb OKTABAMH, a 3TH HHTEp-
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HaLTPOHKy HAYHHAIOT ¢ TOYHOW YCTAHOBKH 110 KAMEDTOHY YHHCO
42" W OKTaBH 2, 06pallasi BHUMAHHE HA TOY'OCTb HACTPOHKH YMCT
OKTaBbl, TAK KaK OT 3TOTr0 3aBHCHT Besl mocaegyiomias pabora mo re
nepanud. TpyaHOCTb 3akmodaeTcss B TOM, 4YTO OKTaBa Moxker 6
HacTpoeHa ¢ OoJibliell MK MeHblleH OWHOKOH, HO MO 3ByYaHHIO CaMo
WHTEPBA/IA OKTaBbi 3TO GhIBACT TPYAHO YCTAHOBHTD. BesynpeuHo#t Ha
POHKH OKTaBbl MOXKHO AOOHTBCS TOJNBKO C MOMOLUILbIO TPHBJCUYEHHS 11O
POUYHOTO TeCTa — KBapTH C ee oﬁpameﬂnem — KBHHTOHM H MaJo# TepiL
¢ ee obpauleHneM — Goabluoil cekcTod. M3 tabaunbl, nmoMeleHHOH
c. 67, BULHO, UTO YHCJO 614emm B HPI)KHeH KBapTe A — pe' pPaBHO 4H
6ueHni B BepXHE# KBHHTE pe' — 41!, TO ecTb IPUMEPHO OLHOMY GHEHH
CEKYHAY. ¥XO ¢ GOJbIIOH TOYHOCTBIO MOXKET OHEeHHTb PaBEHCTBO YHC
GHEeHHH.

HonycruM, okraBa wWnpokasi. B aTom cayuae, cuutasi apuopH cpe
HHH TOH pe' HACTPOEHHBIM MPABW/IbHO, B BEPXHEH KBUHTE OyaeT ma
OHeHvH, a B HHXHe# kBapTe — Haobopor, MHOro. Ec/in e nonblTaTh
TOH pe' HEMHOTO MOAHATH, TO MOXKHO TOJYYHTb MPABHJILHYIO KBHHTY,
H CJHILKOM ILUMPOKYIO HHXHIOIO KBapTy. HacTtpous mpaBuJibHO HHXKH
KBApTY — HE [MOJIYYHM [IpABHIBbHYIO BEPXHIOI KBUHTY. JonycTuMm Tenep
4TO OKTaBa HECKOJbKO cyxKeHa. Toria BepxHasl kBHHTa Oyger nme
C/IHIIKOM GOJbIIOE KOJIHYECTBO OHMEHHH M OyaeT upe3MepHO CyXeHa,,
HUXKHSSL KBApTa, HA000poT, OyaeT HMETb IMOYTH UYHMCTYIO HACTPOHK]
M B TOM 1 B 1pyrom ciyyae, NpaBHJILHO HACTPAHBAS OJMH H3 HHTEPBY
J0B, ByieM yxyaliaTbh ApyroH. 4

TaknM o6pa3oM, Korga He ygaercsl ypaBHSITb 4HCJO OHEHHH B naf
HHXKH#Sl KBApPTA — BEPXHSASA KBHHTA H3MEHEHHEM BLICOTHI cpegHero obui
ro TOHa, TO 3TO 3HAYHT, 4YTO caMa OKTaBa HacTpoeHa HempaBHJIbHI
AHajoruyHbie paccyKACHHA MOXKHO NpogeaTh U js APYro# mapbl Ui
TEpBAJIOB — HUXKHAA MaJjas Tepunus — BepxXHas Goabluas cexcra. C 10
TOJIbKO Pa3HMIEH, UTO B HMXKHEH MaJsiofl TepuHH HHTEPBAJ Y2KE YHCTOTIt
a B BepxHeH HO/IbILION ceKCTe WX pe YHCTOro nHTepBasna. [lepBoHavasbHy!
HACTPOhKY YHHCOHA, OKTaBbi, KBHHTbl M KBapThl MPOH3BOAAT HO T€
nop, NoKa He JOCTHTHYT HEOGX0AUMOro paBeHCTBA 4YHCesN OHEHHH
HHXKHeH KBapTe H BepxHe# KBHHTe. TO/IbKO B 3TOM cJjydae OKTaBa Oyne
HaCTpoOeHa TOYHO.

JlanbHeimne X0 OTJHYAOTCS 60.IIbUJPIM pasHooBpasueM; npuseje
HEKOTOpbIe U3 HuX. HacTpanBaeM TOH mu' KaKk KBapTy OT 45" ¢ uneno
6vennt 1,48 ¥ Kak KBHHTY OT 45 ¢ 4yHcjaoM Ouenndt 0,74 (B gBa pas
MeHbLLIe) Y6equBlunch B NPaBHABHOCTH HACTPOHKN 47 — pe' — Mu'
25!, HAYUHHAEM HﬂCTpOHKy, HAmpHMep, TOHA Cu B KBApTy OT TOHA mu' U
MaJlyio TEPUHIO — OT pe'; COOTBETCTBYOIHE uncaa 6uenuit 1,12 n 13,3¢
ToH cu moTOM euie NpHAETCS YTOUHHTb, MOCKOJIbKY Ha CJyX OTCYHTAT
1,12 n 13,32 OueHniét TpyZHo M 34ecb OTHOCHTE/NBHO BEJHKA BO3MO
HOCTb HeTOYHOM HacTpolikn. OT cu HAacTPOMM KBHMHTY BBEpX ¢ha-due
DTOT TOH yKe MOXHO KOHTPOJHPOBAThb MO pe' W Af, COCTABJAIOUMM
He# 60JbInYIo Tepuuio u Boabiuyio cexery ¢ 11,66 u 9,98 Guennit B cexyt
LY cooTBeTcTBeHHo. Ha 3Tom arame nosiBasieTcsi BO3MOMXKHOCTb OBTO[
HOTO YTOYHEHHs PABHIBHOCTH HACTPOHKH TOHOB cu U ¢ha-Oues'. Tlocne
AOBATEJBHOCTb HACTPOHKH BCEX PACCMOTPEHHBIX TOHOB (Bcero 6) mpHBe
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{tia B CleAylouleM HOTHOM NpHMepe, B KOHIE KOTODOro faHa INocjefo-
i lCABHOCTh HMHTEPBANOB, cayKawas Aiast KoHTpods. [lycroft osan
[uestasi Hota) oGo3HAyaer HacTpaMBaeMblil TOH, 3a4CpPHEHHBbIH OBaJ ——
{0CTPOEHHBIA (KOHTDOJIbHBIA) TOH HHTEpBaJa.

i

-
9,98 11,68 13,32 0,74 0’83 10 i,(l 1,12 1,49
Hauvaao HaCTPOHK" obaacti TeMﬂepHpoBB"“ﬂ

lucna moa MHTepBaJaMH NOKasbIBAIOT uuca OGHEHHH, KOTOpble, Kak
10KHO 3aMETHTh, MOCTENIEHHO YBEJANYUBAIOTCS clleBa Hanpapo. Ecan npu
Ka3aHHOW MOC/NEJOBATEJNbHOCTH I[POHIDPBIBAHUA 4YHCIO GHeHHH Oyaer
NIABHO BO3pacTaTh, TO 3TO GYAET CAYKHTb OZHHM M3 IPH3HAKOB TOTO,
10 MHTEpBaJbl HacTpOeHbl NpaBuibHO. Clegyer HMMeTb B BHAY, 4TO
4HHBIA IIDH3HAK HEOOXOAMM, HO HegocTartoueH. /s MpoBepKH ciegyer
PUMEHATb H ApYTHE NPHEMB KOHTPOJISI.

OcTaJibHble TOHBI 110 JAHHOMY I1aHY MOT'YT GbITh HACTPOEHD! B MOPSIKE,
PUBEJACHHOM B HOTHOM IIpHMepe 7.

Mepowit BapHanT nAANA HACTPONKH

[Tociie OAMHHAANATOTO X0O4a HACTYNAET BO3MOKHOCTb IIPOBEPKH HACT-
OUKH TEMIIEPAUKH C MOMOLIbIO Tpex GoNbLINX Tepuuit: as — 00-Oues’',
0-Oues'— ga' v pa' — as', kotopble gaoT coorsercTBeHHO 8,73; 11,00 M
3,86 GueHMi B CEKYHLY. BaaThie 1oc/AeLOBATE/NbHO CHH3Y BBEPX TEPLHH
ONLKHBI 1aBaTh I1aBHO BO3PACTAIOLIHE UYHC/A 6ueHHi. B 3akJioueHHe
ACTPAaMBAIOT TOHB 00' W CO/lb JlydluiuM KOHTpOJiEM NpaBHIBLHOCTH
:MIepanuu sBAsIETCS NPOHTPLIBAHHE 110C/EA0BATENBHOCTH GOJbIWIAX H
aJblX TepuMi cHu3y BBepx. Ilpu paBHOMepHO#H TeMIlepapguHM 4acToTa
MEHHWH B TEpUUSAX NJABHO YBEJNHUHBAECTCSH.

O6nacTb TeMINEpHpPOBAHHS HHOIAA DEKOMEHAyeTcsl HacTpauBaTb ¢
BYX CTOPOH, Hampumep, HauaTb ¢ TOHA 45 MaJlOH OKTaBbl H HATH KBHH-
dMH M KBapTaMH BBepX. 3areM, NpOHAA NOJOBHHY 30HbI TEMIIEpAlHH,
auaTbh HACTpPaMBaTh MHTEPBAJbl YK€ B HHCXOAAIIEM MOpsiiKe OT As'.
YHTAETCS, UTO TAKUM [YTEM YMEHBbLIAETCS ONaCHOCTb HAaKOIJICHHS
UM GOK HACTPOHKH HA OTAENBbHBIX HOTaX.

BropoH BapuaHutT niana HacTPONKK
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[TpeumyluecTBo 3TOro mJaHa HachoﬁKn 10 CpaBHEHHIO C NepBbIM
TOM, UTO BOCbMOH N0 CUETY TOH €046 HACTPAaHBAOT B KBAPTy IO OAHO
M3 HanboJee TOUHO HACTPOCHHBIX paHEEe TOHOB pe' M TaKHM oﬁpaso
HCKMIOYAIOT HaKolJeHHe o1 60K npH HOC.ne,/ILOBaTeJIbHOH HBCTpOH
TOHOB 0T 24 10 00-Oue3'. Tlocne HACTPO KK TOHOB coab', 00!, ha' nosiBA
eTCH BO3MOXHOCTb IPOBEPKH Kpyra H3 GOJBILHX TepIHA. Ha stoum sta
3apaHee yCTpaHsloTcs OWIMOKH B HaCTPOHKe BCEX NPeAblIyLINX TOHOB
OCTaBLUKECS TOHBI COAb-Oue3', pe-Oues' n as-Oue3 ans cBoeH HACTPOH
pacoonaraioT O60JbLIMM KOAMYECTBOM KOHTPOJBHBIX HHTepBaJoB. 3¢
YMECTHO cjenaTb HeCKOJ/IbKO 3aMeyaHui. §

1. Jlio6o¥ nnaH MOXKHO UHTATh € KOHLA: HACTPOUKY MOMKHO aenar
1 B OpsIMOM M B oOpaTHOM HalpaBJeHHH. |

2. Bribop KOHKPETHOrO N1aHa HacTpoAKH 061acTH TeMIIePHPOBAHNS
Je10 NHAMBHyaJbHOe, HO XKe/aTebHO TPHMECHATh IOCTOSIHHO O4UH H T
JKe IJ1aH, MOCTEelleHHO M3ydasi ero M fO6HMBAsiCh COBepILEHCTBA HCIOJA
HeHHs. ,

3. HyXXHo OTMeTHTb, 4TO CnOXHble IJIaHbl Ha IepBLIX NOpax H
6yayT cnoco6CTBOBATh KauecTBY HACTPOHKM Y HauMHAOWIEro HacTpol
mvKa. Takde naaHb TpeGYIOT PasBHUTHIX NPOdecCHOHANbHBIX HABBIKO,
HacTpoliku Gosiee TPYAHbIX HHTEPBAJOB — TEPIHH U CEKCT.

Ecan HacTpofiulMK HMeeT AOCTATOYHBIA ONBIT HAM €CAH HHCTPYMEH
paccTpoeH He3HAYUTENbHO, TO NEPBbIM 3TANOM MOMKeET ObiTb HacrponK
Kp}rra 6ONbIWIAX Tepuui, BKAOUAOLINX HOTH A1 — 00-Oues' — ¢a' —

O,/IHEIKO N 3[ecb HeOOXOAUMO ObITb yBEPEHHbIM B TOM, YTO OKTAaB
25— 2" WACTpPOEHa TOUHO. B caedyouleM HOTHOM NpUMeEpe NpHBee
OJMH M3 nnaHoB TeMnepapuu (nnadH B. Tony6eBa), B KOTOPOM MHOTH
TOHBI HACTPauBAIOTCH XO4aMH 10 OOABIIMM TEPHUAM U [O3TOMY AJ
HAYMHAIOUINX OH HECKOJbKO TPYAEH:

Tpetni BapHanT HaaHa HacTpoAKH

Me1 yke y6eAHANCh, UTO HACTPOHKa OKTaBhbl, 4 OJHOBPEMEHHO KBHHTHI |
KBapThl B IIpPejfenax OKTaBbl MO3BOJSIET C BBICOKOH TOYHOCTbIO HacTpaun
BaTb 3TH HHTepBanbl. CyLleCTBYIOT I1aHbl HACTPOHKH 061acTH TeMOepH
pPOBaHHs, B KOTOPHX KaX/AbIH XOJ CONPOBOXKJAACTCH B3aHMOIPOBEPKOI
OKTaBH, KBHHTHI H KBapTbi. TakWe miaHel 10 HEOOGXOAMMOCTH OXBaTbl
BaioT o6nacTy BoJablle OLHOH OKTaBbi, HX MOXHO PEKOMEHIOBAThb Aa!
OTPpaBOTKH TOUHOCTH HACTPOMKH OKTaB, KBUHT H KBapT. [Ipumep nogob
voro miana gaet I'. K. Boruso [13] (Horumiéi npumep 10). B noTtaOI
npuMepe 11 npHBeAEHO elle HECKONbKO 1aHOB HAcTPOeK obsacTu Temme
PHPOBAHHS, KOTOPbie MOXKHO HCIIONB30BATh B OCHOBHOM 151 GOpPTEIIHAHO
SI3BIYKOBBIX HHCTPYMEHTOB. B ni060M M3 3THX NaaHOB 3 GdEKTHBHBI
CPeACTBOM KOHTPONSA ABASIETCS MOC/AEef0BaTeNbHOE MPOUTrPHBatpe 6onb
IHX W ManbiX TePUHH.
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YerrepTiil BapHaHT naada HacTPORKH
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Pasauubic BAPHANTH HAAHOB HACTPOHKH OGAACTH TEMNEPHPOBAHNR

ilo okonuaHuu HacTpoilkM 06JMaCTH TeMIEPHpPOBaHHS, TO eCTb KOTAa
NpoH3BefeHa TeMIepaliisl 3BYKOB NO MeHbleld Mepe OJHOH OKTaBhl,
nepexoAsiT K TeMllepallMd KpaHHHX perucTpoB. HekoTopble OCHOBHBIE
NprUeME! HACTPO#WKHM TPHICOAHbl M 3[€Ch: HAYHHAWOT C MNpHOJHKCHHOH
HacTpOHKH MO OKTaBaM, KBHHTAM H KBapTaM H jgaJjiee ¢ IOMOLIbIO 60/b-
IHX Tepuu# M cekcT foOuBaOTC HeOOXOAMMOH TouHOCTH. B HmkHeM
perucrpe oco6eHHO MOJIE3HO HCMO/b30BaTh OO/bluNe AeunMbl (60/bllne
TEPUHH Yepe3 OKTaBy) M 6oJbluve ACIUMBE 4epe3 OJAHY H [ABE OKTaBhi.
BueHua B AeuuMax XOpOIIO MPOCAYLIMBAIOTCA, W TNOCAEA0BATE/NbHASA
npoBepka JeUM B BOCXOAAUIEM H HHUCXOASUIEM NOpsfKe MO3BOJSET C
60ONBILIOH TOUHOCTBIO BbISIBAATbL BCe HepaBHOMePHOCTH. bosbliast aenuma
MOxKeT ObiTb HCIOJb30BAHA MTOYTH BO BCEM 3BYKOBOM AHalasoHe, KpoMe
caMbIX KpalHUX Tpex-TATH AMCKAHTHbLIX TOHOB.

Hacrtpofixa oxTaB B caMblXx HMXHHMX 0acaXx MoxKeT ObiTb ofJieryeHa
IPOMTPHIBAHHEM KOHTPOJIBHBIX MOC/AeAOBaTe/bHOCTeH TepuAentM (OKTa-
Ba MJIOC CeKCTa).

B 604b110# OKTaBe XOpOLWIO CAbLILHL GHEHHS] B yBeJHUEHHBIX KBapTax
(TpHTOHAX), M AJ151 TPOBEPKH NPABH/JILHOCTH HACTPOHKH OKTAB HAa JaHHOM
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ydacTke fuanasoHa 1e/ecoobpasHo HCNO/b30BaTb NPOBEPKY NOCAEL0BA-
TEeNbHOCTAMH YBEJIHUEHHHIX KBapT, cAeisl 34 IJIABHOCTBIO YBEJ/HYEHHUS
6ueHuit ¢ noBbllLieHWeM HHTepBaJsoB. HacTpoiika HMxkHero peructpa c
NpUBJEYEHHEM TepUHMH, CEKCT, JenHM H TepujenHM ocoGeHHO OhlBaer
HoJe3HOH, Korja 6acoBble CTpyHbl caMy N0 cebe uMeloT OHeHHs, Mellalo-
1mue HacTpoHke.

I nckaHTOBLIe CTDYHBI TOXKe HePeAKO 3ByyaT ¢ OueHUsAMH, GoJsiee WU
MeHee SIDKO BHlpaKeHHBIMHU. B aToMm cayuae, kak pekomenayer . K. bo-
THHO, MOXKHO HCIIOJIb30BATH OKTAaBY € KBHHTOH B cepejHHe HJH Ha-
CTpauBaTh AByMsl TNOC/ef0BATe/bHHIMH KBHHTAMM: HampHMep, Ha-
CTPAMBAIOTCAA KBUHTH pe’ — aa* u /m — mu®, npn sToM mu® HacTpanu-
BaeTcsl NO paHee HAacTPOCHHOMY Mu a oﬁumn sl 06eHX KBHMHT 3BYK
252 YCTaHABAHBACTCA 3aTeM IO pe’ n mu’.

3aKOHUYHB HACTPOHKY HHCTpyMeHTa, Heo6X0AHuMO yO6euThecs B ee Ipa-
BHJBHOCTH ¢ IOMOIIIbIO CNIEMHANBHBIX TPHEMOB KOHTPOs. HacTh npueMoB
aHaJIoTM4Ha TIpHeMaM, HCNONb3yeMBIM NpH HACTPOHKE W KOHTpOJe B
o6/1acTH TeMIepUpPOBaHUA. JIpyrue NpHEeMBl CBSI3aHBH ¢ KOHTpPOJIbHBIMH
HHTepBaJiaMH, NpeBHILAMMMHE OKTaBy. MXx MOXHO IHpHMeHATL AJs
NPOBEPKH HACTPOHKH KNABULIHBIX, FA3BIUKOBBIX H HEKOTODBIX [PYTHX
HHCTPYMEHTOB.

KoHTpOJIbLHBIE NpHEMBl MOXHO YCJOBHO pa3buTb Ha /[Be [pYyNIbL.
[IpyeMbt mepBO#l rpynnbl OCHOBAHBL HA NOCACAOBATENbHOM IIDOMIPHIBA-
HHH HHTEPBAJIOB, IIpHeMbl BTOPOH TpYIIL — HA CONOCTaBJACHHH OHEHUH
B pasHux HHTepBanax. CyuiHOcTb IPHEMOB MepBOH IPYNIIH 3aK/110YaeTCs
B CPaBHEHHMH XapakTepa OMeHHH B OJHOMMEHHbIX UHTEDBAJAX, [IPOUTPHI-
BaeMHX [OC/AeJ0BaTeNbHO B BOCXOAAIUEM HJM HHCXOAsILEM MOpALKE:
yacTora GUEHHH [OJKHA NOCTENEHHO yBEJIUUHBATLCH NIPH PABHOMEDHOM
nepeHeceHHH HHTEpBana BBepX MO 3Bykopsgy. MckaoueHue cocTaBasior
YHUCOHBl H OKTaBhl, B IIOC/€A0BaTe/bHOCTAX KOTOPBLIX KOHTPOJHpYyeETCH
KaK pa3 OTCYTCTBHe 3aMeTHHX 6ueHnil. Hau6osee acheKTHBHO MPOUTpHI-
BaHHE NOC/e0BaTebHOCTEH C/AeAYIOIHX HHTEPBA/IOB: OO/BLINX TepuHH,
BOABIINX CEKCT, KBHHT, KBapT, 60JAbUIKX eOUM (TakKe yepe3 OfHY H JIBe
OKTaBbl), OOJbLIMX TepUAEnHM, MajblX TepuHH, OKTaB, IBOHHBHIX H
TpohHbiX oKTaB. He Bce M3 3THX MHTEPBAJOB OJHHAKOBO XOpOLUO MpO-
C/YIIHMBAIOTCH HA Kpasx MY3blKaJbHOTO jgHana3oHa H3-3a NOHUKEHHSA
4yBCTBUTENAbHOCTH yXa K CaMblM HH3KHM M CaMBIM BBICOKHM 4acTo-
TaM.

HHuTepBasibl, UMeouiie B cpefHeM perucrpe Gonabliyio yactory Gue-
HHA — 60JblUKE H MaJble TePLHH H e UMb, GOJbLINE H MaJible CEKCTH 1
TEPIACLHMBL, B JIEBOH YACTH TCHOPOBOTO PErUCTpa M B 6aCOBOM PETHCTpE
MMEIOT MeEHblIee 4Mco OHEeHHH — B JBa pasa C KaX/AblM OKTABHHM
noHuxkeHHeM. [loaToMy HMeHHO uX nenecoo6pasHO MNpPHBJEKATh Kak
KOHTDOJIbHbIE I10C/IeJOBATEABHOCTH IIPH INIpOBEpKe IPAaBHUALHOCTH Ha-
CTPDOHKH OKTaB JIEBOH MOJIOBHHBI gnanasoHa. B xopollo HacTpoeHHOM
HHCTPYMEHTE OJHOUMEHHbIE HHTEDBAJbI, KOTOPbi€ IIPOUTPLIBAIOTCH B XPO-
MaTHyecKoH MOC/Aef0BATENBHOCTH, HA CAYX AOJKHH 06/afaTh CXOXKHM
XapakKTepoM 3BYYaHHd, [JABHO MEHSIOUIMMCHA OT OJHOTO perucrpa K
apyromy. IlocnegoBarenbHOCTD YepeOBAHMS MHTEPBAJIOB aHa B HOTHOM
npumepe 12:
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Kontpoab muTepBanamMu. GOABIUHMH TEPUHAMM,
GoAbULHMH eUHMAMH, GOJBUIHMM CEKCTAMM H MaJbIMK TEPUHAMB

HacTpo#iKy npoBepsilOT 1 aKKOPAaMH: MaKOPHBIMM 1 MHHOPHBIMH Tpe-
3BYYHSAIMH, 4 TAKKe HX OOpalleHUsIMH. 3eCh HAJ0 XOPOWO pa3bHupaThecs
B XapakKTepe 3By4aHHs Ka>KAOro BHAA Tpe3Byuds. ITOT crocob NMpOBEpKH
NpaBHJIbLHOCTH HACTPOHKH TpebyeT ONpEeAEeCHHOrO OINbITA.

Bo BTOpOH rpynne KOHTPO/NbHBIX INPHEMOB CPABHHBAIOTCH MEXKAY
co60# pa3HOMMEHHBIC HHTEPBAJb! [10 NPH3HAKY PABCHCTBA B HHX GHCHHH.
Kak yKe roBopujioch Bhllle, HanGosee ya06HOH Napoi HHTEPBAJIOB AU
CpEJHETrO, BEPXHEr0 M YAacCTH HHKHEIO pErHCTPOB ABJACTCH HHIKHAA
KBAPTA M BEPXHAS KBHMHTA, cocTaBisouiMe okTaBy. Crmoco6 mpoBepkH
COCTOHT B TOM, YTO OGMEHHsi HHXKHEH KBapTh! CPABHHBAIOTCH ¢ GMEHUAMH
BEPXHEH KBHHTB, 3TH GHCHHSA A0/ KHbI GBITh PABHBIMH 110 4aCTOTE. B,euc:T-
BHUTEJIBHO, U3 TaGJmubl GUeHull BUAKM, UTO B OKTaBe, HATIpUMEp, A5 — A5
kBapra 4s — pe' umeer 0,99 (to ectb mouru 1), a KBUHTA pe' — A
1 O 6nem4e B CEKYHAY. TouHO TaK e GUEHHUS B KBApPTE €U — MU' H KBHHTE
nmu' — cu' pasubi 1,12 B cekynay. IToT npHeM HaMH ObLA yKe HCTOMb3O-
BAH paHee NpH HacTpolne obaactu remnepupoBanusi. MHTEpecHo oTme-
THTb caedyioulee. IIpyn ycTaHOBKe OKTaB Mo napaM HHTEpPBAJOB: HUIKHSS
KBapTa — BEPXHAS KBHHTA B JIEBOH 4aCTH 3BYKOBOTrO AHanasdona copre-
MHAHO MOXKET GHITh HCIOAB30BAH aKT YMCTOr 0, NOUTH 6e3 GUEHHH, 3ByUa-
HMS 3THX MHTepBaJioB. Hactpolike xopowo noMmoraer TembpoBas xapak-
TEPHOCTb 3BYYaAHHs NIPAKTHYECKH UHCTBIX KBHHT H KBApT, UX COYHOCTD.
ITpaBna, B camMOH HHIXKHEH OKTaBe 3BYKOBOTO AHanasoHa QopTemnaHo
yKe TPY/[AHO BOCIIDHHHMATb 3Ty COYHOCTb. B BepXHEM perucrpe MpoBepKy
OKTaB TaKXe MOKHO BECTH Napodl Kmapra — KBMHTA. EcTb u npyrue
napbt MHTEPBAJNOB ¢ NMOAOGHBIM 3aMedaTesabHbIM CBOHCTBOM paBeHCTBA
6ueHuH.

OueHb TOYHBIM M YAOGHBIM NIPHEMOM KOHTPOJS SIBISCTCS NpOBepKa
paBeHCTBA 110 YHC/Ay GHEHHH B MHTEpBasax GOJBIIOH TEPIMH H GONbIIOA
JeUUMBI, TOCTPOCHHBIX HA OJHOM M TOM XK€ HH>KHEM 3BYKE, HalipuMep H&
HOTe ¢ha masol OKTaBbl. B 3TOM caydae uncio GueHHi B 6OJbUIOH Tep-



UMH (ha — 4 GyAeT paBHO YUCAy Guenuit B GoJbllok denume pa — 4a'
a umeHHo 6,93 OGuenHuit B ceKyH1y. JTa mapa HHTEPBAJOB Xopolla AJ
KOHTPOJS, MOTOMY 4YTO OHEHHS B HUX OTYETJHBO [IPOCTYLIHUBAIOTC
NOYTH BO BCeM 3BYKOBOM [Hana3soHe. \

B kauecTBe JONOJHHTEIBHOrO KOHTPOJI MOXKHO B3SITh ABa HHTEPBaJa:
Manas Tepunst — GOJIbUIAs CEKCTa, COCTAB/SOWHK OKTaBY. Ecau Guenust
B HHXKHell MaJiofi TepUHH PaBHBI N0 4acTOTe GHEHUSIM B €e OGpaileHHH,
TO ecTb B 0OJbLIOH CeKCTe, 3HAUHT OKTaBa HACTPOEHA YHCTO, TOUHO.
Taxk, B mMano# TepUHH 24 ——60 umeercst 11,87 GueHuit B CexyHAy U B
Goablloit cexcre do' — asa' CTOJIKO Ke GueHuil (11,87). Caeayomu
npuMep: MaJas Tepuus cu — pe' umeer 13,32 Guenuii u 60blUAS CEKCTa
pe' — cu' npakTHUECKH CTOJBKO Xe — 13,33, HO NPOBEepKa 3THMH HHTE-
BaNaMH HeNPUTOAHA IJIA BEPXHETO DErucTpa, rae 6Heﬂuﬂ CTaHOBATCS
UPE3MEPHO UACTHIMH, Yxe B Majioi Tepuuu coas-oue3' — cu' u B 604b-
wo# cekcre cu' — coav-dues® Guenus gocturawor 22,41 — 22,42 B ceKyH-
Ay, TO ecTb BocnpUHUMAIOTCH ¢ TpyaoM. HakoHen, ecth eie ABe mapo
HHTEPBAJOB, uHcIa GHeHuil Y KOTOPEIX pasiuuaioTcs Meree ueM Ha 2%, To
ecTb OHU MpakKTHuecku pasHbl. OaHa napa: 6o.biiasi cekcra — GoJblias
Tepuusi, pacrno/joKeHHass BHYTPH CEKCThl Ha ABa MOJYTOHA BbILIE HHXKHe-
TO TOH@ CEKCTHI. M3 ra6anus Ha c. 67 Herpyauo noaoépaTb npuUMep:
48 — pa-dues' (+ 9,98 Guenuit B cekyHay) M cu — pe-dues' (+ 9,79
Guenuii B cexkyHay). Hpyras napa: Majnas cekcra — MaJjas TepuHs,
TaKXKe NOMEIIEHHAs BHYTPH CEKCTE Ha TDH NI0yTOHA BLILIE HHIKHETO ee
toHa. Hanpumep: muy — 9o' (— 10,38 GUeHuil B CeKyHLy) U COrb — CU-
bemonre (— 10,68 6uenuit B cexynuay). Iloutu oaMunaxkoBasi B 3THX napax
yacrora OdHeHHR [esaeT CXOXHM H TeMOp 3ByuaHHs HHTEPBAJOB. IJTH
napsl HHTEPBAJIOB [1eJec000pa3HO HCIIOAb30BaTh A/ KOHTPOJS HacTPOH-
KU TOHOB B TE€HOPOBOM H (acOBOM perucrpax.

[lapbl uHTEpBa/NOB: KBapTa — KBHHTA M MaJjas Tepuus — OoJbliast
CeKCTa, KaX1asi M3 KOTOpPhIX B cyMMe o0pasyeT OKTaBy, OCOGEHHO
yAOGHB! /151 HACTPORKM M NPOBEPKH OKTaBhl. B nepBofi nape (xBapra —
KBHHTA) HM)KHMH WHTEpBaJ LUUpe, 8 BepXHUR YXKe COOTBETCTBYIOLLETO
YHCTOrO HHTEpRaja: BO BTOPOH (MaJjas Tepuust — OOJbIUAs CEKCTa)
HUXKHHH HHTEpBaJ {XKe, a BepXHHH WIHPE COOTBETCTBYIOLIErO UHCTOTO
uHTepBaJsa. [loatomy, ec/id okraBa HaCTpOEHA UHCTO, LOCTATOUHO CJIETKA
NOBLICHTb O0IHHA CpeAHHH 3BYK B KBapTe — KBHHTE H CJETKa MOHH3HUTD
o6l cpegHUH 3BYK B MaJOR TepuuH — GOJbLIOH cekcTe, UuTOGH MOJy-
YHTb NPaBHUJbHO TEMIIEpDHPOBAaHHble HHTepBabl. [Ipu 3toM uacrory
CpelHEero 3ByKa H3MEHSIOT A0 TeX MOP, NI0KA YacTOThl GHEHUA B HHKHUX H
BEpXHUX MHTepBajax He CTaHyT paBHbiMH. Ecau Xe 3toro He ygaercs
NOGHTBLCS, 3HAUUT OKTaBa HAacTPOEHAa He COBCeM TOYHO M HeoO0X0AHMO,
NepHOJHYECKH MNOJACTPauBasi OKTaRy M CpelHUH 3BYK B3auMHO obpa-
LIEHHbIX HHTEPBAJIOB, NMOJYYHTL PABEHCTBO Guennii. Camo coGoil pasy-
MEETCH, 4TO B NPAKTHUECKOH paboTe HACTPOHLIMKA KaXablH KOHTPOAB-
HBA IPHEM OJHOBPEMEHHO SABJRETCH HaCTPORKOR H NPOBEPKOH TOUHOCTH
HaCTPOHKH.

Onucadubie NpueMbl KOHTPOJS 0CBOO0XK1210T HACTPORILIMKA OT He0OXO-
JUMOCTH NPSIMOTO OTCUETA KOJHUYeCTBa OMeHHil H MOMOramwT B TeX Cay-
yagx, Koraa TpefyeTcss NOJYUHThL HyJeBbie OHEHHs (B YHHCOHAX H OKTa-
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nax). LleHHOCTL JaHHBIX NPHEMOB 0OHApYKHBaeTCst 0COOEHHO TOTAa, KOT-
/la caM# CTpyHbl He CBOOOAHBI OT OHEHMH, BLI3BAHHHIX KaKMMH-JAHGO
MEeXaHHYECKHMH NIPHUHHAMH M de(eKTaMH, H KOT[a NPAMOH noacyer bue-
i1l IpU HeOOXOAUMOCTH HX YCTPAHEHUST MPAKTHUECKH Henpurojed. [Jo6a-
BUM, UYTO CaMbie HHXKHHE CTPYHH (OPTENHAHO, OCHOBHbIE TapMOHHKH
KOTOPHIX cJ1albl, MOKHO HAaCTPOHTb C [JOCTATOUHOH TOYHOCTBHIO TOJBKO
¢ MOMOIIBIO NepeyHC/IeHHHX NpueMoB KOHTpoas. CaMbie BepXHHE TOHH
(opTennano, NPOLOIKMTEJNbHOCTD 3BYUAHHSI KOTOPBIX HENO0CTAaTOUHA,
YAOBJETBOPHTEAbHO MOXKHO HACTPOUTDb HHTEPBAJaMU B [IBE€ H TPH OKTaBH,
GOMBUIMMH I€UMMaMH, a TakxKe 60/bUIMMH JeuHMaMH yepes OJHY H jBe
OKTaBHl.

MoxeT BOSHHKHYTb BONPOC: [/ Yero HacTPOHLIMKY HYXKHO 3HaTh KO-
JH4YecTBO GHeHHH, ecau OH HX Bce paBHO He cyutaer? [leficTBUTE/bLHO,
HaCTPOMUIHKH peJKO NPUMEHSIOT Kakue-aubo npubops a4s oTcuera
BpEeMEHH MJM IIPOBEPKH UaCTOTHl OHEHHH C IIOMOIbIO, HampHMep,
merpoHoMma. /lesio B TOM, UTO B IpOLLeCCe MPAKTHKH NOCTENEeHHO Bhipaba-
THIBAETCSl «y3HABAHHE» MNPABUJIbHOCTH HACTPOHKH TEMIEPHPOBAHHOTO
MHTEpPBaJ/Ja NyTeM 3anOMMHaHMSl Xapakrepa tem6pa OHeHUN B TeX UJH
HHBIX HHTEpPBaJax, CPaBHUTEJbHBIM COMOCTABJEHHEM KOJHYECTBA GUEHUH
B Pa3HbIX HHTEPBAJax, yuyeToM 3aKOHOMepHocTell H3MeHeHHs uucaa Gue-
HHH B XPOMATHUYECKHX MOC/EA0BATEJIbHOCTSIX OJHOUMEHHBIX H Mapax
pasHOMMEHHbIX HHTepBaJ/JoB. CHTyauus B 3TOM cJAyyae aHaloOrHYHA Npo-
neccy o6yyenus teserpagucra asbyke Mopse: yuaTcs He CYHTATh KOJIH-
4eCTBO TOYEK H THpe B OyKBe, a y3HaBaThb DHTMHYECKHH DHCYHOK H3
THX Todek u THpe. Hacrpofiuiuk GricTpee goCTHraer MacTepcTBa, eCqaH
OyJeT HMeTb NpeICTaBJEHHE O 3aKOHOMEPHOCTAX OHEHHH B pasHbIX
HHTepBanax, Oyler 3HaTb 4acTOTH GHEHHH H HA OCHOBE 3TOTO CO3HA-
TeJbHO IJI@aHHPOBATb H YNPABJAATb NPOLHECCOM HACTPOHKH.

4. daxrToppl, BAMAIOUHKE HA CTPOH M HACTPOHKY
MY3bIKaJbHOr0 HHCTPYMEHTA

HeficTBUTENbHEI CTPOR MY3bIKAJbHOrO HHCTPYMEHTA B CHJAbLHOH CTEneHH
3aBHCHT HE TOJbKO OT KauyecTBa HAaCTPOMKH, HO M OT KayecTBa H3ro-
TOBJIEHHSI UHCTPYMEHTA, OT BPEMEHH, NPOLUEJLIero Nocjae HaCTPOHKH,
OT TeMIepaTypPHO-BJAaXHOCTHLIX YCAOBHH, OKPYXKalOLEH cpe/lsl, HaKoHel,
OT MIPOBOH HarpysKH Ha HHCTPYMEHT, CIIOCOGOB Hrpnl H 3BYKOU3BJE-
YEHHS.

HenpaBuibHasi, HeToyHast HacTpoHKa CHHKAET 3BYKOBHIE CBOHCTBA
HHCTPYMEHTA, HE IM03BOJSET HM IOJHOCTbIO NMposiBAATbCA. Kakum Obl
npeKpacHbiM HH Obll HHCTPYMEHT, IIPH IIOXOH HacCTPOHKe €ro BbICOKHE
3BYKOBbI€ KauyecTBa He OYAYT PaCKpbIThHL.

C TOYKH 3peHusT HCIOJHHTENS, TOT MY3bIKaJAbHbIH HHCTPYMEHT HACTPOEH
XOpOIIO, KOTOPbIl NO3BOJSIET €MY MaKCHMasbHO pPeajqH30BaTb CBOH
NpEeJCTaBJEHHs B OTHOLUEHHH HHTOHALHH H3BJEKaeMbiX 3BYKOB. B o1HO-
roJOCHOH MY3BbIKE ¥ MY3bIKAHTA@ MOTYT OLITb OJHH TPEOOBAHUS K BbICOTE
TOHOB, KOTOpHE MOI'yT H He COBIaAaTb C KaKOH-a1H60 (GUKCHPOBaHHOM
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3apaHee ILKaJOH 3BYKOBBICOTHBIX COOTHOLI€HHH; B MHOTOTrOJOCHOH MYy-
3BIKC HCTOJHHUTENb OYAET CTPEeMHTbCSl K UMCTHIM HHTEpBajJam H K BO3-
MOXKHOCTSIM JI06bIX MOAYJASAUHH. B CcOBMECTHOM 3BYYaHHH aHcambJs
HHCTPYMEHTOB TOSIBJASIOTCSL ApPYrHe JOMOJHHTeJbHble TpeGoBaHHS K
3BYKOBHICOTHBIM COOTHOLICHHSIM MY3bKalbHbIX 3BYKOB. Mbl BUAMM, TAKHM
06pa3oM, O4YeHb pasHoOOpa3Hble U HEPEAKO NPOTHBOPeuHBble TpeboBa-
HUSL K HacTpoiKe HHCTPYMEHTOB, KOTOpble He MO3BOJSIIOT CBECTH Ha-
CTPONKY K KaKOH-1M00 NpOCTOH, OAHO3HAYHO YCTAHOBJEHHOH W Bceria
(QHKCUPOBAHHON CHCTEME 4acToT.

KoHedHO, B pa3HBIX BHAaX MY3BIKaJbHbIX HHCTPYMEHTOB MO-pasHOMY
CTaBATCH M pelialoTcss c¢BOH npobJeMbl HacTpOHKH. Tak, B AYXOBBIX
HHCTPYMEHTAX HCHOJHUTENI0 TPUXOAMTCSI CYMTATBCS H ¢ BJHSHHEM
TeMIepaTypbl Ha BBICOTY TOHOB, H ¢ HEOOXOAMMOCTbIO YYMTHIBATbL CHJIY
AyTbsl, YTOOB NpaBHMJIbHO HHTOHHPOBATh HYXKHbIH 3Byk. Ho ogHo-
BPEeMEHHO MY3bIKAHT-IYXOBUK pacrnojaraetr BO3MOXKHOCTBIO TOHYal-
el KOPPeKTHPOBKM BBICOTBHI TOHOB, [faxe HUCHPaBJeHHSI HEKOTOPbIX
(hanbLIUBBIX 3BYKOB, KOTOpHIE €CTb fIOYTH Y KaxXA0T0 JYXOBOTO HHCTPY-
MEHTA.

Jas1 KAaBHILHBIX YIapPHBIX HHCTPYMEHTOB ¢ HUKCHPOBAHHBIMH 4acTo-
TaMH CTPYH HeT, €CTeCTBEHHO, TeX Npo6/eM, KOTopble CYLIeCTBYIOT AJs
NYXOBbIX HHCTpyMeHTOB. HacTpoitka ¢opTennaHo co3gaeTcsl Kak HeKOTO-
Dbl KOMNPOMHCC B3aMMHOH HACTPOEHHOCTH pasHbIX CTPYH, KOTOpasl B
1eJOM TAroTeeT K paBHOMEPHO-TEMNIEPHPOBAHHOMY CTPOIO.

CMBbIYKOBBlE HHCTPYMEHTBl UMEIOT CBOH OCOOGEHHOCTH HAaCTpOHKH. c-
NOJHHTE]b HMEET CaMYI0 LIHPOKYI0 BO3MOXKHOCTb BhiGopa 1060k Tpefy-
o1elcsi emy BbICOTh TOHOB. [Ipo6siembl MOTYT 34€ch BO3HHKATb B obecne-
YEeHHW TPaBHJbHBIX KBUHT H KBApT NPH HIPe IO BCEMY AHANA30HY B TOM
c/lyyae, KOT[a CTPYHBl CMbIYKOBOTO HHCTpyMEHTa He 004aiaio1 OLHO-
POJAHOCTBIO MACCH M KEeCTKOCTH MO [JHHE.

HayHem paccmorpeHue npo6Jem ¢ KJaBHIIHHX HHCTPYMEHTOB.

Yenexd pagu03aeKTPOHHKH B CO34aHHU NPHGOPOB A5 TOUHOTO H3Mepe-
HHS 9aCTOTBl NMO3BOJHJAM YK€ B 30-X rogax HalHero CTOJeTHs! NPOBeCTH
Uesblii pAL HHTEPECHBIX 3KCHEPHMEHTOB, KOTOPBbIE CYIHECTBEHHO H3Me-
HHJIM B3rJISAbl HA HACTPOHUKY MY3bIKaJbHBIX HHCTPYMEHTOB, OLITOBABUIHE
Ao toro BpemenH. B 1937 roagy amepukaHckuit yuensit O. JI. Peiiac-
Oexk onyGJHKOBaJ Pe3yJabTaTbl CBOMX H3MEPeHHH TOYHOCTH cTposi dop-
TeNlHaHO, NpoJeJaHHbIX ¢ nomompbio crpobockona |[14]. O onpegeand
4acTOThl TOHOB € TOYHOCTBIO A0 OJHOTO HEHTa (HANOMHHM, YTo | HeHT --
OlHa cOTasi 4acTb NOJYTOHA). BoJbluoe 4YHCIO KJABHUIHBIX HHCTPY-
MEHTOB, B OCHOBHOM poOsijiell # NHaHHHO (upMbl CrefiHBEH, HACTPOCHHBIX
BHICOKOKBaMH(HUUHPOBAHHBIMK HacTpoiimukamu, O. J1. Pefincbex ncnbt-
TaJ cpasy ke nocse HacTpofiku. Lleab H3mepeHMH yacTOTHl COCTOSIZ B
TOM, 4TOOBl YCTAHOBHTb, COOTBETCTBYeT JH (haKTHUeCcKass HacTpoOHKa
dopTenHaHo pacyeTHblM TabJHUHbIM 3HAYCHHSIM YACTOT, fOJYUEHHBIM B
NpeAnonOKeHHH, YTO CTPYHBl SIBJASIIOTCSL HAeaJbHO THOKHMH, He obJaa-
JalOUMHK AKeCTKOCTbIO H JalOUIUMH CT1POTO aPMOHHYECKHH Pslf 4acToT
Hanpumep, nogcunTaem 4acToOTbl TOHOB 452 CYOKOHTPOKTABLI, KOHTPUKI a’
Bbl, 60OJIBLION 1 MaJIOH OKTaB, a Takxke |--4-i okras. Mclonsays cootHo-
IICHHE 4acToT B HHTepBaJe okraBa {!.2), NoayuuM cjefylomuid pan
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27,5, 55, 110, 220, 440, 880, 1760, 3520. ¥Y2xe B 1937 roay 6bl10 ycTaHOB-
JICHO, UTO HACTPOHKa (OPTENHAHO HE COrJacyercs ¢ 3THM PSAOM YacToT,
34 HCKJI0YeHHeM oTnpaBHOil dactorsl 440 I'm, kotopasi mMoxer OuiTh
yCTaHOBJIEHA OUEHb TOYHO. B XOPOLIIO HACTPOEHHOM HHCTPYMEHTE YACTOTHI
pcexX TOHOB, KPOME€ TOHOB ONHOH OKTaBhl, HE COOTBETCTBYIOT TaBJHYHBIM
iHaueHUsIM yacToT. [ToaToMy Npu BHeJpeHHH B NPAKTHKY NPUGOPOB A5
[IDOBEPKH CTPOSi HEOGXOAHMMO YUHTHIBATb OCOGEHHOCTH CTPOSi PeasbHbIX
HHCTPYMEHTOB H HMX OTKJOHEHHSI OT TalAMyHHX uacToT. Kakosu xe
ocoBeHHocTH o6uapyxennoro O. JI. Peitnc6exom necoorBercrBus QakrTu-
IeCKHX M pacyeTHHIX 4YacToT? Bce HHTEpBabL K/AEBHIIHOTO HHCTpPY-
MEHTa pacIIHPSIOTCsT OT CepeiMHH K KpasiM 3BYKOBOTO J[ManasoHa.
[Tpn 3TOM AHCKAHTOBHIE TOHH HNOBHILAITCA MO YacToTe, a Gacosble,
Hao6opoT, moHumkaloTcs. Hanpumep,, uacroTa .s uerBeprofi OKTaBhl
6oabuie, yem 3520 I'y, a uacroTa 48 CyOKOHTPOKTaBb MEHbLLIE, YeMm
27,5 T'u.

[locnegyommue paGoTst B 3TOM HanpaB/JeHHH NPOBOAHJIUCH: AJS Onpe-
AeJeHHs BEeJHYHHbl W XapaKTepa OTKJOHEHHH B HacTpPoRKe, BBIUIOJHEH-
HOH XOpPOLUMM HacTPOHUIMKOM, OT PACYETHOMH LUKAaJbl 4YaCTOT, TI1€ KA AblH
nocaeAyiOWHUi NOJYTOH OTJIHYAETCH OT MPeablAyllero Ha HHTEPBAJNbHbIH
Koadduuuent 1,05946, a cooTHOLIEHHE YACTOT B OKTABE TOUHO COOTBETCT-
Byer 1:2; ans onpegeneHdst NPUPOJbl PACIIHPEHHS] OKTAB U BJAHSIHHS
cyOBEKTHBHOTO (pakTOpa B HAcTPOHKe, T. €. IPUMEHSEMbIi Merog Ha-
CTPO#KH, NCUXO(PHU3HONOTHSL CAYXOBOTO BOCIPHUSITHS], HHAHBHAYAJbHOCTD
Xy/A0KECTBEHHOTO BKyCa HAaCTPOHILHMKA H MYy3blKaHTA H T. A.

[Tocnegyiouree HanoxeHHe NOCTPOCHO € YUETOM 3THX BOMPOCOB.

Ha cxeme 15 nsobpaxen npumep kpusoit PeilicGeka, npeacras/sio-
nefl M3MEepPeHHhlE OTKIOHEHHS OCHOBHBIX TOHOB OJHOTO HacTPOEHHOTO
HHCTPyMeHTa OT TeMnepaunu Bepxmaiicrepa. Ilo ropuaonranu orioxe-
Hbl 0003HAaYeHHSI HOT (He MOJHOCTbIO) M UaCTOThl HOT AA BCeX OKTaB,
10 BEPTHKAJH — OTKJIOHEHHS] B neutax. Ecau Obl oTkAoHeHHiT He Obl-
JOo, TO HacTpoidka npefcTasJsiiach Gbl NPSIMOA TOPH3OHTAJNBHOH JH-
HHEH.

Cent
40en Y/
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Cxema 15. KpuBasi HacTpOAKH NHAaHHHO H ee CriaxeHHas opma
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PaccmoTrpum HekoTopble xapakreptbie ocobenHoctd KpuBod PeitnichHeka,
NPUCYIIHE KJAABHILHBIM, S3bIYKOBBIM H CTPYHHBIM (CMBIUKOBBIM) HHCTPY

mexnram [14, 15, 16/. PaccmoTpum KpUBYW Mis posilell ¥ NHAHHHO
C HeKOTOphIM NpHOJHKEHHEM K TeMniepauuu Bepkmaiicrepa cornacyerc

YyYaCTOK CPefHero PerucTpa oT A8 MaJjoH OKTaBbt A0 A2 BTOPOH OKTaBbi
3TOT y4acTOK MOXKeT ObiTb ¥ HEeCKOJbKO 00Jblle H HECKOJIbKO MeHbIUe
Kak npasuJ/lo, OTKJIOHEHHS YBEJIHUHBAIOTCH K KPasim AHANa3oHa B CTOPO+
HY paciuupeHdss WHTepBaJOB' (TO eCTb [AHCKAHT MNoBbiuaercd, a 06ag
NOHHXKAeTCs) .

Jnst nHaHMHO Kpueasd PeiicOeka HauvHaeT pe3KO NOLHUMATbLCH B
JHCKaHTe H onyckaeTrcs B 6acy, B TO BpeMf Kak /s posJel, ocofedHo
GO/bIIMX KOHUEPTHbIX, OHA MNpPeACTaB/sieT [OYTH NPAMYIO, HECKOJbKO
HakJoHeHHYIO K abcuucce. Ho uHorpa Gacombie TOHBI 3aHHXKaloTCH, a
AUCKAHTOBble 3aBbIHLAIOTCA HAa MEHbILYIO BeJUUUHY, YeM OOBIYHO, HHOTAa
BCTpeUaeTcs KpHBas, Jiexalasi noutH ropuiodrtansio. OgHako Takue
HCK/IIOUeHHsT cocraBiasiior 5—10% Bcex 1NpOBEpeHHBIX MHCTPYMEHTOB.
B xopoinx posasix HacTpofika GJH3KO MOAXOLUT K C/IeTKA HAKJOHEHHOH
NpsiMOH, TaK UTO C KaXKJ0H OKTaBOH OTK/JOHEHHS B 4acTOTe COCTABJAIOT
npubau3nuTesbHO 3 ueHta. B cpegHeM e IOJNYTOHOBbIE MHTEPBAAH MO
CpaBHEHHIO C TeMNEpHPOBAaHHLIMH HHTEpBasaMH Bepkmaiicrepa umewor
TeHACHUHUIO K pacwupeHuo oT 0 go 0,5 ueHra B TEHOPOBOM PeTHCTpE H
or 0,25 g0 2 uedtoB B 6aCOBOM M IMCKAHTOBOM. B mepecuere Ha okramy
370 cocTtapaset ot 0 o & 6 UeHTOB B cepejHHe ¥ OoT == 3 10 =+ 24 yeHTOB
K Kpasim gHanazoHa. MakcuMmasjbHble OTKJIOHEHHS [JOCTHIAOT B Majo-
ra6apuThbix uuctpymenrax go 40—50 neuros [16].

Paciunpenne okrae B G0JbILHX POSIAX HA 3 UEHTA HA KaX/IYI0 OKTaRy
03HAYaeT, YTO OKTaBa yXKe He HMMeeT TOUHOTO COOTHOIUeHHs yacTtoT 2:1.
[Toacuer nokassiBaer, UTO B 3TOM CJAY4ag COOTHOILEHHE HEMHOTO G0JbIle
# pasuo npuamepuo 2,001735:1. TemnepupoBaHHasi KBHHTE B Takoil
pacliipeHHOH OKTaBe TaKKe HECKOJNbKO pacilHpsieTcs, NPHMEPHO HA
2 uedTa, HO B TO KE BpeMs €CJM TeMIIePHPOBAHHYID KBHHTY pacluH-
DHTb HA 2 UEHTA, TO COOTHOIUEHHE ee yacToT OyJeT MOYTH COOTREeTCTRO-
BaTh 3:2. Mcxons u3 atoro 6ulJ cAesad BHBOJ, YTO B XOPOLIO HACTPOCH-
HOM K/JaBHILHOM HHCTPYMEHTE HHTEepPBaJ/bl TAK paclUHPAITCH, YTO BMECTO
TEeMIIEPUPOBAHHBIX KBHHT [OJYYaIOTCH NPAKTHUECKH YHCTHIE KBHHTHL
PaGora 3apy6exHOTo y4eHOro, B KOTOPOH Obll NMusydeH Takoi BBIBOA,
OUEBHAHO, lajia NOBOJA HEKOTOPLIM HAMIMM HACTPOHLIMKAM BBICTYIIHTb ¢
MpEe/IOKEHHEM HACTPAHBATH KIABMIIHBIE HHCTDPYMEHTH UHCTBIMH, a He
TEeMIEPUPOBAHHBIMH KBHHTAMH.

OAHaKoO KaKyl KBHHTY CjleayeT Ha3BaTb uuctoii? Ty Ju, B koTopoil
COOTHOILEHHE YaCTOT HAEaJbHO COBNALAeT C COOTHOILEHHEM KPAaTHBIX
ynces 3:2, HIH Ty, KOTopas 3ByUdT 6e3 Gueunii? Borpoc guiled cmbicaa,
ec/ii CTpYHa HjeasibHash H ee FapMOHHKH COCTaBJSIIOT TapMOHHYECKHH
psig yacrot, nanpumep 440, 880, 1320, 1760 'y u 1. 1. Ho Bonpoc ganeko
He JMIIeH CMBICJIA B CJlyuyae HerapMOHMYHOCTH OGEPTOHOR CTPYH, HMEKO-
LHIedl MECTO Ha NpaKTHKE BO BCEX CTPYHAX B PEaNbHBIX MY3biKaJdbHbIX
vHCTpyMeHTax. [leno B TOM, YTO Aaxe B CYOBLeKTHBHO uHcTO (Oe3 Oue-
AuH) HacTpoeHHOH OKTaBe yacToTa BEPXHEro TOHa GoJee yeM B JBa pasa
jo/bille YacTOThl HHXKHEro TOHA, 8 B CYOBEKTHBHO UMCTO HACTPOEHHOH
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KBUHTE COOTHOLIEHHe uacToT Gosblle, uem 3 2 Wwuaue rosops, uuctbie
Oc3 OHeHMH OKTaBa M KBHHTA fIBJSIOTCS pacluupeHHniMH Takum ofpa-
30M, BONPOC OI€HKH YaCTOTHI HHTEpBasja 3aBHCHT OT METOA, KOTOPBIM
Mbl 3Ty OLLEHKY Npou3BoAuM Ec/u ¢ NOMOWBIO NPEUH3HOHHOTO YaCTOTO-
Mepa Mbl YCTAHOBHM, 4YTO COOTHOIUEHHE YACTOT B AAHHOH OKTaBe PaBHO
ioyHo 2 1, a B kBUHTE 3 2, TO MbI c€JaeM BbIBOA, YTO HHTEPBAaJbl YHUC
Ible, 1 owHbeMcsl, NMOCKOJbKY, €cad 3TH HHTepBaJbl 1I0JyYeHb Ha
(TpyHax, oHH OyAyT 3ByuaTb ¢ OHEHMSIMHM M HACTPOULIUK ChaXKeT, yTo
iluTepsaJsbl HacTpoeHsl HeuucTo HaoGopot, caenas HHTEPBAJB YHCTH MH
y»K€ ¢ TOUKM 3PEHHSl HACTPOHIMKA, Mbl JOJXKHb OyaeM KBa/JH(pHIH
pOBATE HX KaK TeMIEPHUPOBAHHBIE, MOCKOJbKY UacTOThI, H3MEPEHHbIE
4aCTOTOMEPOM, He Oyayl HMeTb TOYHbIX oTHouenud 2 1 uan 3 2 JlwoGo-
IBITHO, YTO PacLIHPEHUS OKTaB AJISl HACTPOHIIHKOB He CYUIeCTBYET, eC/H
Ha cJYX OKTaBbl HACTPAMBAIOTCA TOUHO, 6e3 OWeHMH, M 3TO fABJAETCSH
430y4HBIM NpaBUJIOM HacTPolKH PacTsinyTasi HacTPoOfiKa B COOTBETCTBHH
¢ KpuBo# PellnicOeka 06HapyKHBAeTCSH TONbKO TOYHBIM YaCTOTOMEPOM, HO
HM B KOeM cJjy4yae He OOHapy:KUBAeTCH YXOM, €C/JIH, KOHEYHO, OHO He
BOOPYXKEHO IS cpaBHeHHS HabopoMm 3TasoHHBIX uyacToT [loatromy He-
YIUBUTENbHO, UYTO BCE Pas3rosopbl 00 3TOM SBJEHHH B NPHCYTCTBHH
ONBbITHBIX HACTPOHIIHKOB BbI3bIBAIOT CKENTUYECKHE 3aMeyaHusi ¢ HX
(TOPOHBI

OG6biuHO TOT, KTO HacTpamsaer, He 3Haer, uro Kpusas PeluicGeka
nojyueHa ¢ MOMON(bI0 YacTOTOMEPA, a TOT, KTO HCCJAELAYET TOUHOCTH
HACTPOHKH ¢ TNOMOINBIO YACTOTOMEpA, He 3HAaeT MM He oTaaer cebe
OTUETA B TOM, YTO NOJY4YUBILEECH OOBHEKTHBHOE OTKJOHEHHE HACTPOHKH
OT CYILECTBYIOMIMX PACCHHTAHHbBIX YACTOT PABHOMEPHO-TEMIIEPHPOBAHHO-
ro CTPOSt Ha CJYX NMPOU3BOAHT BrieuaTJeHHE FapMOHHUYHOU H COBEPILUEHHOH
HACTPOUKH

CaenosaTenbHO, HH 0 KaKOH HACTpoOHKe (OPTENHAHO YHUCTHIMH KBHH
TAMH BO BCEM [JManalsoHe FOBOPUTHL He npuxogutcs Her rakxe ocHosa
HUH Q51 BBIBOJA O HeCOOMIOJeHHU OCHOBHBIX MPHHIHMNOB PABHOMEPHOTO
TeMNEepPUPOBAHHUS, 3aJ0XKeHHbIX BepxmalcTepom,— paBHOMEPHOLO TEM-
nepupoBaHus KBUHT U KBapT 20 | u 1,4 GueHHiT B ceKyHIy B cepejuHe
JManasosa

B c¢BsI3W ¢ 3THM PaccMOTPHM MNPHUMHBI HETAPMOHHUHOCTH 00EPTOHOB
B 3ByKax, Hanpumep, KJaBUIIHHX HHCTPyMeHTOB HerapmoHHuHOCTb
00epTOHOB 3apoiK1aeTcsl B CTPYHE H3-3a ee xecTkocTH Yem Goablue
XKECTKOCTb, TeM 00Jblle OTKJIOHEHHe 0BGCPTOHOB, pacTyilee NponopiHo-
HaJbHO KBajJpaty HoMmepa obeproHa JKecTKOcTb onpenensieTcss uepes
oUaMmerTp, AJHHY, MOAYJb YINPYrocTH M HaTsKeHHe cTpyHbl Yem Gosblre
AHaMeTp M MOAYJb YOPYTrocTd, TeM OoJblue HerapMmMoHuuHocTb Ilpu
66sbiuel qauHe U 6OJbIIEM HATSIXKEHHH HErapMOHHUHOCTb YMEHbILAET S
[1pu Gosbinedl KeCTKOCTH CKOPOCTh PAclpOCTPAHEHHS NONEePEYHBIX BOJH
YyBEJUUYHBAETCH € YAaCTOTOH H 3TO BbI3BIBAET OTKJIOHEHHE yacTOT 06epTo-
HOB OT rapMonuueckoro psga Caegyer UMeTb B BHAY, YTO 3aBHCHMOCTH
JKECTKOCTH OT IepedyHcJ/JeHHbIX (aKTOpPOB HMEeT CJOKHBIH BHA, a He
NPOCTO cJelyeT 3aKOHY NPsMOA WIH 00paTHOH NPONOPUHOHANBHOCTH

[losTomy TeopeTHyeckH (YTO NOATBEP KIAETCS H UBMEPEHHSIMH) Herap-
MOHHUYHOCTD CJIETKA NOBBIIAETCST JIs1 CAMBIX TOJICTBIX M Ia[KHX TEHOPO
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BbIX CTPYH, HaTAHYTRIX OTHOCHTEABHO cjabee COCELHHX YUaCTKOB; OH
NOBHIIAETCH TakxXke, M LOBOJABHO CYHIECTBEHHO, K CaMOMY BepXHEM
JMCKaHTOBOMY DErdcTpy, rae CTPYHH HMEIOT MOBLIIUEHHVIO »KECTKOCTH

3HaueHHe 3THX 0OCOOEHHOCTeH MeH3Yphl CTPYH GOpTEenHaHO — B Ui
BJHSIHHH Ha oOuiH# XapakTep NMOBeLEeHHSt HACTPOECUHOH KPUBOH (KPHBOY
Peiincbeka). Ha ¢paxTHueckHe OTKAOHEHHS UaCTOT CTPYH BJHSIIOT MHGY
XKECTBO APYTHX, B TOM UHCJAE CAyuyalHEIX, TPYAHOYUHTHIBAEMbIX (DAaKTOPOM

OT XKeCTKOCTH CTPYHBI 3@8BHCHT €€ CHOCOGHOCTh YIJIMHATLCSA NMpH Had
CTPOHKe, UTO BJAUSAET HA TOUHOCTb HACTPOHKH. [1Ipu GonbluOHk XKeCTKOCTH
CTPYHH H TPy GONBILOM MOAYyJe YNPYrOCTH MartepHasa 4acToTa CTpYHI
3HAYUTENbHO H3MEHSIETCH OT HeGObILOTO NOBOPOTA BUPGENs, YTO OCI0K]
HfeT npouecc HacTpodku. HanpoTus, OTHOCHTENbHO MeNJIeHHOEe H3MEeHe
HHE BBICOTH CTPYHBI IIDH ONpeeJeHHOM NO0BOpoTe BUpOefd No3BoJsey
JeTKO NOJY4YHTb TpPeGyemylo yacToTy, TO eCTh ueM OoJjbile yAJHHEHHE
CTPYHBI, TEM KauecTBeHHee Hacrpolika. [ToaTomy He ciaeayeT CTpeMHTbCSH
K BBICOKOMY MOAYJIO YIIPYTOCTH MaTepHaJa CTPYHE, TaK KaK 3TO yBeJAHY U
BaeT PacCTPOHKY O6EPTOHOB H CHHXKAeT CMOCOBGHOCTb CTPYHB K YJH
HEHHIO®. |

BooGlue crenenb HHTEPBAJIRHOTO PACIUMPEHHS 3aBHCHT OT KOHCTDPYK-
HHM HHCTPYMEHTa. ¥ MaJjblX NMHAHUHO C KOPOTKHMH TOJACTHIMH Oaco-
BHIMH CTPYHaMH paciuHpesde OKTas 0acoBOTO Perucrpa 3HaUYHTEJNbHO
Goabiue, yeM y posied ¢ AJHHHBIMH H OTHOCHTENbHO 0o0Jjee THOKHUMM
6acoBrIMH CTpyHaMu. HerapMOHHYHOCTb BO MHOTOM 3aBHUCHT TaKkXe OT
KOHCTPYKIU MM H TEXHOJOIHH H3TOTOBJEHHSA HHCTPYMEHTA, OT 4ero, B CROIO
ouepesb, 3aBHCHT H TOYHOCTb HacTpoiiku. HanpumMep, npu nosopauusaHuu
BUpOeas pbiBKAMM TPYAHO AOCTHYb TOYHOCTH HacTpodku. Kpome TOTO,
6oJbILIOH Yroa H3jJ0Ma CTPYHH Ha KiaaHrwrabuke, kanojaacrpe, arpagax,
LITErOBHIX WITHPTAX, OCOGEHHO MPH OCTPBIX OTCEUKAX CTPYHH Ha 3THX
onopax, NpenATCTBYET NepeMelleHUIo CTPYHbI IPH HacTpolike, NOCae IHARA
NpM H3MEHEHHM HaTAXKEeHHUA CABHraeTcsl CKaukoM CO CBOETo MecTa.
OTKAOHEHHA YaCTOT FapMOHHK BEI3BIBAIOTCA H B TOM CJydae, KOT1a yroa
H3J0Ma CTPYHBI Ha ONope, OrpaHH4yuBawlued pabouyro yacTb, Hampo-
THB, CJAHILKOM MaJ, d IPH GOJbINHX aMIIUTY1aX MOXKET HECKONBKO H3Me-
HATbCSA AJHHA CTPYHBI H3-33 CMELIeHHs] TOUYKH oTceukH. Hexecrko ycra-
HOBJIEHHBIl IITUMT HA ILTEre — TOXKEe O/Ha M3 IPHUHUH HEYAOBJETBOPH-
TeAbHOH HaCTPOHKH.

Yacro Habaonaercs H TaKoH AedeKT KJAaBUIITHOTO HHCTPYMEHTA: TPy A-
HO TOYHO HACTPOMTb XOp H3 ABYX MJH TPEX CTPYH B YHHCOH. ITO
INPOUCXOAUT HM3-32 HEDABHOMEPHOTO paclpejeseHds Macchl 1o JJHHe
CTPYHBI, OBAJbHOCTH KepHAa, HAJUUMA B OLHOM XOpPE€ CTPYH Pa3HUHbIX
JHaMeTPOB, PasjiuuMsa [AJAHH pabouux uyacted CTPYH X0pa, BbI3BAHHOTO
NOTPEIIHOCTAMH B PACHOJOXKEHHH ITETOBHX WTHHTOB, PA3JHUUs CTPYH
KePHOB XOpa, U HAaKOHEL, B TOM Cly4yae, KOTJa H3-3a HEDOBHOH noBepx-
HOCTH MOJIOTKa CTPYHH B XOpe B0O30yXKAalOTCS C Pa3HOH aMIJUTY/AOH,
MOCKOJIbKY 4aCTOTa CTPYHBI IIPH CHUJbHbIX KOJeBOaHHAX BbiLIE YaCTOTHI
TOH Ke CTpyHH NpH HeBOAbILHX KojeGaHHAX. B artoM cayyae mMOXKHO

* ¥Ynpyroe yJJHHeHHe CTDYHBI He CJAEAyeT nyraTb ¢ pejakcauuell — jpedopmannen
(BLITArHBAHHEM) CTPYHBl BO BPEMEHH
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I0CTUCHYTb YHHCOHA, CHJIBHO yAapsisi MO KJaBHILE, HO N0 Mepe 3aTyxa-
nusl 3BYKa B YHHCOHE MOT'YT NOSIBUTbCSI Ouenusl. TPyLHO Mepeunc/uT:
B¢ (pAKTOPBl KOHCTPYKTHBHOTO H TeXHOJOIHYECKOT0 NOPSAKa, BAHSIOW HE
tid HACTPOAKY.

KpuBble HACTPOMKH KJaBHIUHBIX HHCTPYMEHTOB TMOJE€3HB BO MHOTAX
nyHomedusix. OHH A3I0T HATrJASIAHYIO KaPTHHY TOYHOCTH CTPQSL MHCTQY-
MCHTOB, TOYHOCTH HACTPOHKHM YHHCOHOB B XOpax, AaloT BO3MOXKHOCTh
INOCJAEJAHTh HM3MEHEHUS STHX [AapaMeTPOB TNO/J BJAHSHHEM TpPaHCHOpP-
[MPOBKH, H3MEHEHHHA TeMNepalypbl U BJAKHOCTH OKPYXKAaIOUIEH CPejhi
« rerieHH HIPoBOH Harpy3ku Ho rnaBHoe — HacTpoeuyHble KpuBble MOKa
ILIBAIOT TPEXK/I€e BCErO HEAOCTAaTKH caMoro mHcTpymenta. Ecau onopHbie
KOHCTPYKUMH HHCTpyMeHTa cjiabble, TO H3MepeHHsI HACTPOUKH MO3BOJASAT
0o6HapYKHTb HEpABHOMEPHOCTb PACCTPOHKH pa3JiHuHbIX perucTpoB. Ha-
KOHEW, XapaKTep KPHBBIX HACTPOHKH MOXKET CTaTb 0OBLEKTHBHBIM KpHTeE-
puem npodeccHoHanH3Ma TOr0 HJIH WHOTO HACTPOHINHKA, ero KaaJu-
(PHKaLlHOHHOTO YPOBHSL.

HerounoctH HacTpoiiK OTAe/bHbIX TOHOB BbIPayKaloTCH HA KPMBOH
“ednicbeka (cM  cxemy 15) cremeHblo HM3JOMAHHOCTH CcaMOi KPHBOH
HacTPOHUKH, Kak Obl caydadHBIM pa3bpOCOM 4YaCTOT OKOJO KAKOTO-TO
(peAHero 3HadeHHsl (Ha cxeme 15 0603HauyeHO CryaaxXeHHOH JHHHER).
ilerapmoHruHOCTb 06€pTOHOB CKa3blBaeTcs Ha o6iield 3aKOHOMEPHOCTH B
X0j4€e KpHBOH, ee HakjJOHe K ocH abcuMcce, xapakTepe HacTpPOHKH Ha
«<pasix guanazona. Cps3b HErapMOHHUHOCTH OGEPTOHOB H PaCIUHPEHHS
HacTPOHKH HE OUEHb SICHA C NEPBOro B3rVIsAa, NO3ITOMY PACCMOTPHM €€
qoApobHee.

BcrnoMuMM, Kak HacTpansaercsl okraBa. JIonycTuM, HyKHO HACTPOUTD
IePXHUH 3BYK OKTaBbl. B 3TOM c/yuae BEpXHIOI CTPyHY HATSTHBAIOT
IO TeX Mop, NoKa 4acToTa ee OCHOBHOHW rapMOHHMKM He CpaBHSIETCS C
1aCTOTOH BTOPOH raDMOHHKH HHKHero 3ByKa. MOMEHT TOUHOR HacTPOHKH
8 YHHCOH 3THX FapMOHMK ONPefeNHTCsl N0 OTCYTCTBUIO GHEHHI MeXIy
numu. Ecau nocae HacTpodKu Bropasi rapMOHHKA HHMXKHErD 3ByKa H3-3a
HEerapMOHHUYHOCTH OY/JI€T HMeThb YacTOTy HECKOJbKO BblilE, 4YeM 3TD
poJjaraercsd AJSl HieasbHOH rapMOHHYHOH CTPYHBI, TO M nepBas rapMo-
HUKA BEPXHEro 3ByKa TaKxe 6yjer 3aBplileHa. Tak, Bropasi rapMOHHKA
ToHa 4n° He paBHa TouHo 880 T'u, a oTKJoHSeTCA B CTOPOHY 3aBbllie-
HHSI TpPHMepHO Ha 2 LIeHTa, 4YTO COCTaBjseT MIsi 3ToH uyactotel 1 T'n,
caenoBaTebHO, oHa OyjaeT paBHa 881 I'u. Ha a1y xe uacrory Oyaer
HaCTPOEHA K TEpBast rapMOHHKaA I

["py Hacrpoiike cienylouied OKTaBbl CHTYQ1HSL NOBTOPSETCs ¢ TOH
JUlb pazHHued, yTo Ha uacToTy OUlOBHOI/I TapMOHHKY 2a° BAHSIET He-
rapMOHHYHOCTb BTOPHIX TapMOHMK 42' M 2a°, TO €CTb TIPOMCXOAMT Ha-
KorjleHne OomKHO0K WM NPOrpeccHpyiolllee 3aBblileHHe CTPOS.

Bee cka3aHHOE M0 OTHOIUEHHIO K OKTaBe OTHOCHTCS TaKkKe H K APYTHM
hﬁwganam, B KOTODBIX OWeHHSl SIBJASIOTCS OTHPaBHBIM MOMEHTOM B
sHacrpodke. Tak, B KBHHTe, 00pa30BaHHOH 3ByKaMH HerapMOHWYHBIX
CTPYH, BTODYIO TapMOHHKY BePXHero 3ByKa MNOACTPAHBAIOT C OAHHM
fuesHeM B CTOPOHY CY/KEHHS K TperTbell rapmMoHHKe HHXKHEro 3ByKa.
[{ocKoabKY &Ke wacToTa TpeThed TapMOHHKH HHKHEro 3ByKa Bbllle
YacTOTBHl 1peTheil rapMOHHKH WleaJbHOH CTPYHBI, TO U BTOPYXO rapmo-
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HHKY BEPXHEro 3ByKa NPUXOAHTCS UCKYCCTBEHHO 3aBbILIATb, 4 BMECTE {
Hedl B nepBYIO TapMOHHKY. BOT OTKyAa nmoJayuyaeTcss mOYTH TOYHOE COOT
BETCTBHE OTHOIIEHHS] 4aCTOT NMEPBbIX TaPMOHUK OTHOLUEHHIO YHCTOMH HJIE
HaTypaabHOH KBHUHTH 3:2. OQHAKO, HECMOTPS HA TO YTO COOTHOILEHH(
NepBbBIX FapMOHHK DaBHO 3:2, Takas KBHHTA — TeMIEPUPOBAHHASHA, IO
CKOJMIbKY B He#l CJbIIIHO OAHO OHeHHe B CeKYHAY, 3aAaHHOe HACTpoil:
LLIHKOM.

MHorga «pacTAHYTYyi0» HACTPOfAKY MPHIUCHIBAIOT UEJAHKOM BKyCaw
HACTPOHUIMKOB, TAK KaK pas/HYHbie HACTPOHUIMKH NO-PA3HOMY pacCIHy:
pSIIOT OKTaBbl, HO fIpH 3TOM 3a0biBaiOT O pa3JHYHH B aKyCTHKE HHCTPY:
MEHTOB, BbI3bIBAa€MOM pa3JHudHeM B MeH3ypax. PacraHyras HacTpoi
Ka — eCTeCTBEHHbIH pPe3y/bTaT HErapMOHHYHOCTH 0GEPTOHOB CTPYH (op
TeNHAaHO, H OHa NPOCTO HeOOXOAHUMA, eC/]H KejaTb COOTBETCTBHA HACT
POHKH TOHOB HHCTPYMEHTAa NO OTHOLUEHHIO APYT K ApYry, [pHUYEM KaxX:
1asi MeH3ypa, KaxKAbl OTIeJbHbii HHCTPYMEHT TpebyeT CBOeH, TOJbKC
€My NMpHCYLIEH CTeNeHH pacCliHpeHHs] OKTas.

Mti y6eauaHCh, 4TO paciHMpeHHE HHTEPBaJOB OnpefeleHo 00bEeKTHB-
HOH MPHUYHHOH — HErapMOHHUHOCTHIO CTpYH. Pazbepem Tenepb BJIHAHHE
CYOBeKTHBHOTO (haKTOPa — HHAMBH/AYaJbHOCTH HACTpPOHLIMKA.

[locne paGoret Peftnc6eka u ero nocaegosarefell, BLgBHBILKMX POJI
HEerapMOHHYHOCTH OGEPTOHOB B pacCIlMpeHHH HACTPORKH OKTaB, Ka3aloch
YTO NPHYHUHA 3TOTO SIBJIEHHS fIOJHOCTBIO PAcKpbiTa ofHo3HauHo. OZHAKC
npumepHo B 40-—50-e roger Haiero croseTHsi 06HApYKHJIH pacliHpPEHHE
OKTaB NpPH HACTPOHKE TAaKHX HHTEPBA/NOB, 3BYKH KOTOPbIX HE OblIH He:
rapMOHHYHBIMH, TO €CTb HX OO€PTOHbl HMEJH OTHOLIEHHA YacTOT HaTy-
pajdpHOro psiga udcea Pacwupenwe Hal04aloch M NPH HACTPOIKE
3BYKOB, BOOG1LE JuileHHbi X 06epToHoB (OLHO H3 3/1eMeHTapHbIX 00 bsACHEe:
HMH 3aK/1i04ajocb B TOM, YTO HACTPOHUIMKH KJABHIUHbIX HHCTPYMEH-
TOB HPUBLIKAU 3aBbllIAThb JHCKAHTOBBIE CTPYHBl A NPelOTBpalUleHHF
HX mocaegyiouielt paccTpofiku — 6OJblIEH, HEXEeNH Yy CTPYH OCTaJbHbLX
perucTpos.

Hpyroe, 6oaee ray6okoe 06bACHEHHE OCHOBbLIBAGTCS HA IICH X0 (DU3HOJIO-
THUYECKHX OCOGEHHOCTSAX BOCHPHSITUS MY3bIKH UEJOBEKOM.

Hacrpofika My3biKajbHbIX HHCTPYMEHTOB J0J2KHA YUUTHIBATD TOT (DAKT,
4TO MeJOAMYECKHE HHTEDPBaJbl OTNHYAIOTCH B HHTOHAUHOHHOM OTHOLIE-
HUH OT OJHOMMEHHBIX APMOHHUYECKHX HHTEPBAJOB.

HccnenoBaHus NMO3BOJIMAH YyCTAHOBHTb CJEAYIOUIEE: MOC/EA0BATE/b-
HOCTb MY3bIKa/JbHbIX TOHOB (Me/JOgHYECKAS NMOCJEe0BATENBHOCTD) TOJb-
KO TOrja BOCAIPHHHMAETCSt NPAaBUJIbHO HHTOHUPOBAHHOM, KOT1a BBICOKHE
TOHA HaCTpPOeHbl ¢ HEOOJbUIMM 3aBbILIEHHEM, 8 HH3KHE TOHA ¢ HeGOJb-
IIKM 3aHHXKEHHEM. B 3TOM nposiBasieTcst ofHa U3 0COBGeHHOCTed cayxo-
BOTO BOCHPHATHS MysblKajbHbiX 3BYKOB. CiyxoBoe TpeGoBaHHe paciu-
PEHHbIX MHTEPBAJOB IIpH MeJOJMUECKOM 3BYUaHHH He COBHAJAET C
TpeOoBaHHEM K UHCTOTE 3BydaHHs] rapMOHHYECKHX HHTepBagos. Mcnoa-
HEHHE MeJOAHH H CONPOBOXKIEHHS B OJHOM DETHCTDE MPH PaCIUHPEHHOH
HacTpolike gaeT (asipluMBOE 3ByYaHHEe, H B AKKOPAAX NMPOCAYIHBAIOTCA
Ouenns. B ueaom mesognueckue HHTePBagbl TATOTEIOT K PACIlHPEHHUIO, B
TO BpeMs KaK FrapMOHUUYECKHE HHTepBaJ/bl NPH He(UKCHPOBAHHBIX 3BYKO-
psilax MY3blKa/JbHbIX HHCTPYMEHTOB CTPEMSATCA K UHCTHIM. B HHCTpyMeH-
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1dX ¢ (PUKCHPOBAHHBIM 3BYKODPSIAOM MNPEANOYTHTENLHEH CUHTAETCS HOp-
majbHasi HacTpoiika (6e3 HCKyCCTBEHHOTO pacllMPEeHHs HHTEpPBAJIOB},
kotopast obecreurBaer MHHHMYM Ouenufi. XoTsl 31ech TakxKe CyiLecT-
BYIOT OTKJOHEHHUS OT 0611ero npasuja, 06bICHIEMble BCEM TE€M, UTO OTHO-
CHTCH K 3(p(deKTaM «KHMBOCTH» H «OJeCKa» B MY3bIKaJbHOM HCOJ-
tieHHd. HekoTopale He3HauyHTeNbHbIE OTKJOHEHHS OT «CTaH1apTHOLO»
HCMOJHEHHSI BCrAa OBIM NPUCYLLH TBOPYECTBY MYy3bIKaHTOB, @ [Js CJy-
uaTesiell OHH SIBJASIIOTCS HEOGXOAHMBIM (PAKTOPOM HaCJaXKIe€HHS MY3bl-
koii. BoJee TOro, onpenesteHHast A0J51 «ILEPOXOBATOCTHU» HEeOGX0IUMAa
[JISl BbIpA3HUTENIbHOCTH MY3blKajbHOro 3Byka. IlosTomy, kak nokasaJu
HabaoeHHs J1abopaTOPHH MYy3plKaabHOR aKyCTHKH MOCKOBCKOH KOHCep-
BaTopuH [13], HeKOTOpble My3BIKAHTHE HHOTAA CO3HATENbHO fIPEANATaAoT
onpejeneHHble H3MEHEHUS] B HACTPOHKe MJs1 CO3laHHs CrelH(DHUYECKHX
3¢ QEeKTOB NPU HCMNOJHEHHH OTAenbHEIX npousBefeHuf. Cyrb MogoGHBIX
HameHeHHH HAcCTPOHKH (hOpTENHaHO yalie BCEro 3aKA0uaeTcs B CO3Ha-
TeAbHOM pAacIIMPEHHH OKTaB A0 NOSBJIEHHS B HHX HE3HAuHTeNbHOH
noau 6ueHnit. U pelicTBUTENbHO, KaK M0Ka3ajHd HCCAe0BaHusl, BepXHHH
3BYK B CJIerKa pacllUPEHHOH OKTaBe, KOTOPbIH fIDH TOUHOH HaCTpOHKe
MacKHpoBaJjcs Gosee CHAbHBIM HHMXXHHM 3BYKOM, fpHoOperaer «cBOil
roJloc», CTAHOBHTCS CyO'BEKTHBHO HECKOJIBKO sipue H rpomue. Jlast oxuB-
JIeHHSI 3BYUaHHS NPAKTHKYETCS TaKXKe He3HauHTebHas paccTpoiKa yHHU-
COHOB.

OaHako pacllHpPeHHe OKTaB C Leablo MoaydyeHns 6oapluero «6jaeckay —
He camas BaxkHas MPHYHHa PacTAHyTOH HacTpolikH. Bojbiiyoo podb
31eCb MrpaeT BCe e HErapMOHHYHOCTb OGEPTOHOB, TO €CTb OO6beKTHB-
HBIH dakrop.

Kak «ooTHOCHTCH 30HHasi MPUPOAA 3BYKOBRICOTHOTO CJyXa, HCCJeNo-
BanHas B 40—50-e rogs MysuikantoM M akyctikom H. A. Tap6yso-
BhHIM, C MPaKTHKOR HACTPOHKHM MY3bIKaJbHbIX HHCTpyMeHToB? Ha stom
XOTeJd0Ch Obl OCTAHOBUTbCH MoApoOHEee, MOCKO/bKY, Ha Hall B3IJAfAL,
OLITYIOT COBEPIIEHHO HENpaBHJAbHLE NPEJCTaBJIEHHS O POJH 30H [Js
nHacrpoiiku. Ckaxem cpasy, uro 3oHy 'ap6ysosa, B npegenax kotopoi,
KaK CUUTAIOT MY3BIKAHTHI, 3BYKH H HHTEPBAJBl 1P BCEX KOJHUECTBEHHBIX
H3MEHEHHSIX COXPAHSIOT OJHO H TO e KaueCTBO M HOCHT MO3TOMY OJHO H
TO Ke Ha3BaHHe (HanpHMep, MaJas TepLHs, YHCTasi KBUHTA),— HeJab3sl
3aJI0XKHUTb B HACTPOHKY KJIaBUIUHOTO MHCTpyMeHTa. Beab 30Ha — 370
OTKJOHEHHE BBICOTH 3BYKa OTAEJbHOTO HJH B HHTEPBAJe OT TOH BHICOTHI,
KOTOpast A0JXKHa OblTb, uTOOH MHTEPBAJ He HMea GoJbllee YHCIo OHe-
HHMiH, UeM y HEero JOJKHO ObiTb fIpH NpaBUJbHOH HA CJayXx HacTpoiike.
Ecau coenars, Hampumep, KBHHTY LIMpe, YeM OHa [OXKHa OBITb, TO
X0Ts1 B npejgenax 30Hb ['ap6ysoBa MenoauuecKkuil HaTepBaj ¥ 3ByuaJ Obl
CHOCHO, HO MPH TapMOHHYECKOM 3BYUaHHH Takasi KBUHTa Oyuer coBep-
IIEHHO (PadblUMBOH, M Gojee TOro, OQMH HEBEPHO HACTPOEHHBIR [Js
ﬂaHHoﬁ\K:HHTb{ 3BYK JacT (ajbluHBOe 3ByuaHHe APYTHM TapMOHHue-
CKMM HHTEPBajaM, B KOTOpble OH BXOJHT HHXHHM HJH BEPXHHM TOHOM.
Yacro ¢popMadbHOe nepeHeceH e NOHSATHS 30HBI HA HAaCTPOHKY My3blKaJb-
HOTO HMHCTPYMEHTA NPHBOAMT K abcypay. HangmMep, camell fIpocToft
napamerp: TOUHOCTb HAaCTPOAKU yHHcOHa ToHa 48 =440 ['u. B cooTsercr-
BHH C 30HHBIM MPeACTaBJeHHEM JaKe AJs abCOJIOTHOTO CyXa 3BYK AA
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NepPBOM OKTaBbl BOCIPHHMMAGTCH M TOTAA, KOTAA MY3BIKAHT CTIBLLLAT]
3BYK ¢ yacroroi 439 'y, 438 T'u... 435 I'n u Korna 3Byx 42! UMeeT yacTo-
1y 441, 442... 448 Tu. [aBaiiTe Tak U NOCTYIHM: OJHY CTPYHY 42’ Ha-
crponm Ha 435 T'u, Bropyio Ha 440 I'n, a Tpetbio Ha 448 T'u. Bee 310 Gyaer
B mpejedax 3onbn.. Ho To, uyTO Takasm HacTpPoHKa HEBO3IMOXHA Hi
HeJOnycTuMa /JIs HOpMaJIbHOTO KauyecTBa HACTPOHKH (opTendano, 66b-
SICHSITh JlaxKe He HYXHO. Paduuua yactot KpalHHX CTPYH, KaK Herou-
HOCTb HACTPO#KH, Gyaer pasHa 448—435=13 Iy, uro B 13:0,2=65 pa3’
npeBblIaerT JONYCTHMYIO NOTPEIHOCTE HACTPOHKH YHHCOHA.

Yacto 3a6b1BalOT, 4TO 30HE ['ap6y30Ba OTHOCSATCS K XY/10XKeCTBEHHOMY
MCTIOJIHEHMIO HA MHCTPYMEHTaX co ¢BoGOAHOHA MJIH N0J1ycBOOOLHON HHTO-
HauueH, Korja caM MY3BIKAHT [0 JKeJaHHIO B NPOLECCe HIPhl MOXET
MEHSITh HHTOHALMIO 3BYKOB, IPHYEM JejiaeT 3TO BCerja ¢ yuetoM Mmeso-
AMYECKHX M TapMOHHYECKHX CBsidefl 3BYKOB. PexoMeHngoBaTth 30HY, TO
€CTh CJHIUKOM GOJIbIIHE OTKJIOHEHHs HaCTPOAKH B MHCTPYMEHTaX C
(bUKCHPOBaHHBIM 3BYKOPSAOM, KOT1a My3bIKAHT He B COCTOSIHHH KaK-JH0O |
MEHATh BBICOTY 3BYKOB 110 KEJAHHIO, POCTO abcyplaHo. 3

Jlornyeckoe paccMoTpeHHe 3BYKOBBICOTHHIX 30H I'ap6ysoBa npuseger
HaC K TOMY, YTO ¥ HHCTPYMEHTbl CO cBOGOAHOH HHTOHAlMe#l He MOryT
HacTpahBaThCs N0 30HAM. TaK, CTPYHBI CKDUIKH JOJKHB OBITh Ha-
CTPOEHBI TI0 YHCTBIM KBHHTaM, U KaX/blil My3blKaHuT Tak H fesaer. Ho B
COOTBETCTBHH ¢ 30HOH MOXHO ObLIO OB Kakyio-iH60 OTKPBITYIO CTPYHY
CKPHIIKH HaCTPOUTb NMPHMEPHO C OTKJIOHEHHEM Ha TPETh NOJYTOHA BBEPX
WIH BHH3 (TI0 LUMPHHE 30HBI). MyY3bIKaHT HAaBEPHSIKA TAKYIO HACTPOHKY
sabpaKkyer, TaK KakK eMy HyXHa He 30Ha cama fno cefe, a BO3MOXKHOCTh
¢BO6OJHO MHTOHMPOBATh B fipefesax 3TOH 30HHL.

IlpoBenennble 06cyXAeHHST 30HHOH NPHPOABI 3BYKOBLEICOTHOIG CJAYXa,
C TOYKH 3DEHHS] IPHUMEHHMOCTH K HACTPOHKE MY3bIKAJbHBIX HHCTPYMEH-
TOB, HalpaBJjeHbl He TIPOTHB TEOPHH 30HHOH NIPHPOAB! 3ByKa Kak Tako-
BOH, a 1poTHB HeOOAYMAaHHOrO ee NepeHeceHusi Ha HACTPOHKY, ¢ 4eM
npuUxoauTcst HHorga Berpeyatbhesi. M korpa H. A, Tap6y3oB BBOAHMT
NOHSATHE «30HHBIH CTPOH®», TO 3TO crpoi’i\ HCTOJIHAEeMOH MY3blKH, HO He
MY3BIKaJNBHOTO MHCTpyMeHTa. B BhiBojax B pabore «30HHas mpHpona
3BYKOBBICOTHOTO ciayxa» H. A. Tapby3os nuurer: «12-3ByKoBo#H paBHO-
MEpHO-TeMIIEPHPOBAHHBIA CTPOH mpeacTaBisieT coboH YacTHHIA ciyuaf
12-30HHOr0 cTposi»>. Ha wam B3rjsij, NOHsTHE ABEHAALATHCTYIEHHOrO
PaBHOMEDPHO-TEMIIEPHPOBAHHOTG CTPOSI HMEHHO €CTh YaCTHBIH cuayda#,
HHAUBHAYAJbHBIA caydyadl HACTPOMKH MHCTPYMEHTA, AJsl KOTOPOTO HACT-
pofika MOXeT GEITh TOJbKO CBOSl, TOJNbKO CO CBOMMH HHAMBHAYaJbHBIMH
OTKJIOHEHHUSIMH OT HAeasIi3HUPOBAHHBIX PACUETHBIX YaCTOT, H B HACTPOHKe
KaXK/JOr0 KOHKPETHOr0 HHCTPYMEHTa He MOryt ObiTh CAesaHbl Takue
OTKJIOHEHHS] B TIpejiesiaX KaKof-iub0 30Hbl, KOTOPbie, MOXeT OblTh,
MMeIoTcs B APYrMX nHcTpyMeHTax. IlonsiTMe 30mBl B HACTPOfiKe 1POCTO
He paboraer. [TosicHuM 370 Ha fipumepe o61iell BuicoTe cTpog. donyctum,
YacTOTa TOHA 44’ B peaJIbLHOH IPAKTHKE MOXKET LOXO/AHTh 10 —450 T'u.
ITO IpHUMEpHO BepXHsis I'paHulla «30Hb» pa3bpoca 4acTOThl AAHHOILO
TOHa. Takasi 4acTOTa BCTPeYaeTcs Ha NPaKTHKe, HO 3HAYUT JIH 3TO, YTO
HacTPOHIINK cBOBOAHO, KaK B3]yMAaeTcs, MOXKET yCTaHaBJIHBATh BEICOTY
ToHa, gonyctum, 450 I'n? B HopmasbHBIX YCJAOBHSX TAKYi0 BBICOTY TOHA
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as' cnenuanpHO He gedsalor. Jlio6bie ApYrde 3BYKM HHCTDYMEHTA He
MOTYT HACTPauBATBCA B Npegestax MIUPOKUX 30H, KOTODble pEeajibHO
MOryT HabJ104aThCsl Y pa3HbIX UHCTPYMeHTOB. HacTpofika B TOM U 3aKJio-
yaercs, YTO YCTAHABJIUBAIOTCA ONpefeseHHble, OPUCYLUE TOJNBKOG AaH-
HOMY HHCTPYMEHTY COOTHOILEHUSI 4acTOT KOoJeGaHuM CTPYH, SI3BIUKOB U
T. A.

3BYKOBBICOTHBIE 30HBI €CTh U ¥ HacTpoHiuuka. Bo-nepBeix, Temnepupo-
BaHHble MHTEPBAJEI JOJIKHBl UMETH OfpelesieHHbIE OTKJIOHEHHS OT YHC-
THIX, U HACTPOMIUUK cTapaercs MX NPaBUIBHO YCTAHOBUTH. BO-BTOpHIX,
HACTPOHIUIUK He MOMKeT ujealpHO HACTPOUTH U3-3a OTpaHUYeHdd TOu-
HOCTH CJyXa, ero paspewawoineii coocOOHOCTH; B-TPeThUX, MOTYT ObITh
OTKJIOHeHusI B HAcTpOHKe, 0OycC/JOB/NEeHHBe TPeOOBAHUSIMH XYZOXECT-
BEHHOT'O BKyca My3blKaHTa. Hanpuwmep, gJsi MHOTHX MY3BIKAHTOB Opej-
NOYTUTEJBHOR OKa3biBaeTcsi OKTaBa cJierka pacildpeHHasi, OCOGEHHO
B JAHCKAHTOBOM perucrtpe. B Hlejsom MOXHO Obl10 OB TOBOPUTE H
O 3BYKOBBICOTHOH 30He ciayxa Hactpoimuka. OgHako eciau 30HB ['ap-
6y3oBa B O6ojbiuedl cTeneHd pe3yabTAT XYAOXKECTBEHHHIX, 3CTeTHue-
CKHX TpeGOBAHHUH K UCNOJHEHUIO «XKUBOH» MY3BIKH H B MeHbLIEH cTe-
NeHu CBSI3aHbl ¢ TOTPEIIHOCTSIMH B Npolecce UHTOHUPOBAHHUSI CaMOro
UCMOJIHHUTENST (XOTS 3TO TAKXKE HMEeT MEecTO), TO 30HBI HACTPOHIIUKA —
3TO NPOCTO 30HB!I CJy4YaHHBIX OTKJIOHEHHH OT MpaBWJBHOH HacTPOHKH,
3aBucsiilide OT KBaiu(pukanuu HacTPOHIIMKA, TEXHHKH HACTPOHKH H
JUlllb B MeHblIeH CTeNeHH pe3yJabTaT XYAOXKecTBeHHBIX TpeOOoBaHUM.
M xorga roBopsT, 4T0 HACTPOHKA — HCKYCCTBO, 3TO NPABHJBHO; B KOHEU-
HOM cyYeTe OHO HAMpaBJIeHO HA HACTPOHUKY WUHTEDBAJOB TaK, Kak 3TO
HauboJsiee npuemsaemo AAA cayxa. [Qis My3blKaldbHOTO XKe yXa, Mbl
3HaeM (U HCC/AefOBAHHUSI 3TO JOKA3BIBAIOT), YTO NPABHJBHBIM, HANpH-
Mep, VHUCOH CTPYH Oy et TOJIBKO B TOM cllydae, KOT/Ja B HEM OTCYTCTBYIOT
GueHdst yanle, 4eM 0gHO OHeHHe 3a 4—5 c. TouHee yHHMCOH HACTPOHTH
MOKHO, U MY3BIKAHT Bpsil JIM TaKoH 3a6pakyeT, XOTSl He MHOTUe MOTYT
CKa3aTh, 4TO UM GOJble HPABUTCH CJ/erKa paccTpoeHHBIH yHucOoH. Ho
HHKTO M3 HUX He Ha30BeT [PpABHJIBHBIM YHUCOH C OJHHM 6ueHueM B
CeKyHIy. DTO OAHO3HAYHO.

Mkl He XOTHM 34ech 110Ka BJaBaThCSl B TOHKOCTH HACTPOHKHM VHHCOHOB
Kpa#HHX AUCKAaHTOBBIX CTPYH — TaM 3BydYaHHe CTPYH MPOAOJIKaeTcs
BCEr0 HECKOJIbKO AeCAThIX A0JeH CeKYHABI, H 110 3TOH OpuydHe, a TakXKe
N0 HEeKOTOpBbIM ADPYTuM (B TOM 4YHCIe U CBSI3AHHBIM C HeAOCTATKAMU
KOHCTPYKI MU (POpTENnuaHo B BePXHEM DEeTUCTPe U C MOHUKeHUeM YyBCT-
BUTEJNBHOCTH YeJOBEYECKOr0 yXa Ha BBICOKMX 4acToTax) paccTpoHka
CTPYH B VHHCOHAX 37ech 3HauuTesbHO Gosee rpybas. Ho v 3geck cymect-
BYIOT Opefesibl, 33 KOTOpbie OTKJIOHEHUS] He MOTYT BBIXOAHTh, €CJiH Tpe6o-
BATh NPABUJBHOCTH HACTPOUKH.

[TogobHele coobpaxeHHss MOTYT ObITh BBICKA3aHbl NPUMEHUTEJIBHO K
TOYHOCTH HACTPOHAKU APYTHX HHTEPBAJIOB.

OO6uuil BBIBOJ HALI TAKOB: TO, YTO MO3BOJIUTENBHO B 3BYKOBBICOTHOM
MHTOHUPOBAHUU UCMOJHUTENIO, TO HeAOMYyCTUMO AJISl HACTpPOMIUKA, B
OPOTUBHOM cJy4dde HH O KAKOH XyA0XKeCTBEHHOH HHTOHANHUU He MOXKeT
OBITH peYH.

Cam H. A. Tap6y3oB roBOpPUT TOJNBKO O COOCOGHOCTH MY3BIKaHTA
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3alOMHHATh, Y3HABaTh H BOCIPOH3BOJHTh 3BYKH, H HUT 1€ B CBOHX TPV
He TOBOPUT O HAaCTpPOHKe UHCTPYMEHTOB C OTKJIOHEHUSIMH, pPaBHH
[IMPHHE 3BYKOBBICOTHBIX 30H. Cama 30Ha — 3T0 OTKJIOHEHHE OT KAKOTO-
HOMMH&JIA BBEPX-BHH3, TVloc-MUHYC. Ho cTpyHa HJH A3BIYOK, HIH TPYO
LyX0BOTO HHCTpYMEHTA He MOTYT ObITh Cpa3y HACTPOEHH H Ha TVIIOC H H
MHHyc. [103TOMY NONBITKH NpHMEHHTbh TEOPHIO 30HHOH TPHPOABI 3BYK
BLICOTHOTO C/IYXa K HACTPOMKE MY3BIKATbHBIX UHCTPYMEHTOB, st KOTO
pBIX OHa WU He mNpejHa3HauaJsach, SIBJISIOTCH, HA HALN B3TJsAA, HeC
CTOSITEJIbHBIMH.

I0. H. Parc B xommerTapuu k pabore H. A. I'ap6ysoBa «Buyrpuso
HbIA HHTOHAUMOHHBIE CJAYX H MeToABl ero pasBHtusi» [17] ¢axTHueck
NpsiIMO TOBOPHT O HeNpPHMEHHMOCTH 30HHOH TEOPHH K HacTpoHke ¢op
TENHAHO: «...,, TOUHOCTH HHTOHAUHOHHOTO cJyXa y MnpodeccHoHabHE
HACTPOMIMKOB®. . He HMeeT NpSIMOTO OTHOIUEHHS K TeOpUH 30HHOM
IPUPOLBl 3BYKOBBICOTHOTO CJ1yXa...» KaBHlUKaMH BHYTPU HHUTATH OTMeYes
HO HasBaHHMe pasjena, gaHHoro H. A. Tap6y3oBbiM B NpHJIOXKEHHH H
mecToil rviaBe BellIeyKasaHHOH paGotel. M fasee xomwmedTaTop yGenH-
TeJbHO TIOKA3blBAeT CYIHOCTb BONPOCA O B3aHMOOTHOINEHHSIX 30HHOH
TEOPHU U TIPAKTHKH HACTPOHKHU: « . CJIEAYET OTMETUTh NOCTOSIHHO BCTpe-
yawlleecss NPOTHBOPeYHe MeXAY Hawum o0O60O0IIeHHbIM TIOHSATHEM ¢
PaBHOMEDHO-TEMIIEPUPOBAHHOM CTPOE, OCHOBAHHBIM HA PA3JHUYHBIX NPH-
Mepax pealiH3alHH ero B KaXX A0M KOHKPETHOM cJiyyae HaCTPOHKH HHCTPY-
MEHTOB THUIA (pOpTENHaHO (CTATHYHBIH, B IPUHIKNE TOYEUHBIA XapaKTep
HACTPOHKH KaXA0r0 HHCTPYMEHTA W BMECTE ¢ TEM — I[OCTOSIHHOE, HeH3-
6eXXHOe «BapbHPOBAHHE» 3TOF0 CTPOS B DPAa3HLIX HHCTpYMeHTax), H
JKHBBIMH, [IHHAMHYHbIMH CJYXOBBIMH TIPEACTABJEHHSIMH-TIPEC/bIILA-
HUSIMH, HAMOJHEHHBIMH THOKHMH JaAOBBIMU, DHTMHYECKHMH H HHBIME
NOAOOHBIMH CBSI3IMH MEXKAY 3BYKamMH B MY3bIKAJbHOM TNPOH3BEIeHHH>
[17, 242].

ITo cymectsy, 0. H. Parc roBopHT 3/eChb O HENPUMEHUMOCTH 3BYKO-
3bICOTHBIX 30H K HACTPOHKe KaXJ0Tr0 KOHKPETHOTO, AaHHOTO UHCTPYMEH-
ra, UMeOIIero «B MPHHUHKIE TOUEUHBIH XapakTep HACTPOHKH», a 30Ha
105IBJISIETCA TOJBKO TNIPH DAcCMOTPEHHH OTKJOHEHHH Y PasHbIX UHCTPY-
MEHTOB, Y Pa3HbIX HACTPOANIMKOB MM Y OJHOTO HHCTPYMEHTA, HO B pas-
ibIX BPEMEHHBIX peajH3anusx HAacTpoHKH. B Takofl TpaxkToBKe HOHsITHE
JBYKOBBICOTHOH 30HB! IPUMEHUMO TOJBKO KakK 06@6neHHoe puiocodekoe
10HsATHE, abCTpaKuHs.

KoxeyHo, KauecTBO HACTPOHKM 3aBHCHT OT KBasIH(pHKAUMH HacTpOH-
IMKa, TPHMEHsIeMBbIX TeXHHYECKHX TIpDUeMOB, YMeHHS Mpeojo/eBaThb
icrpeyatoiiecs saTpyAHerus. Tax, kpafitnve 6acoBble CTPYHB M KpailHue
IMCKaHTOBBIE CTPYHB! (T €. camble TOJICTBHIE U camble TQHKHE) HacTpaH-
,aTh TPYAHO MO MHOTHM MNpHYHMHAM: K KpasiM 3BYKOBOLO AHANa30HA
HHKAeTCsl YYBCTBUTEIbHOCTb YEJIOBEUECKOTO yXa K Koseb
acToT, B 6aCOBbLIX CTPYHAX cjiabbl OCHOBHBIE TADMOHUKM U B TO XKe Bpe-
151 CJBIUHB pasHbie OWEeHUS MeKQY COBNAJANIMMH TapMOHHKaMH
lacTpaMBaemMBlX HMHTEPBAJOB; B JHCKaHTE 3By4YaHHe CTPYH KOPOTKOe,
VMeHHS] B YHUCOHAX U OKTABaX CJBIUIHB HAMHOTO XyXKe, YeM OHH CJIbILIHbI

CpeJHeM perHCTpe, 4YacToTa CTPYHBl PE3KO 3aBHUCHT OT MaJeHIIHX
epeMeiieHHH BUpOeJist, HAMHOTO H3MEHASIChb NIPH CAMbIX He3HauyHTeNb-
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NbiX YCHJIMSIX Ha HACTPOEUHOM KJIOYe; KaK MpPaBW/O, YacThb CTPYH cama
0 cebe umeer GHEHHS W UX JIETKO CNyTaTh C OHEeHHSIMH, BO3HHKAOWHUMH
gpu COBMECTHOM 3BYYaHHH CTPYH YHHCOHA HWJIH OKTaBHI.

[To orHoweHHUIO K 6acOBOMY PErHcTpy 3aKOHOMEPHO TIOCTABHTb BOIPOC:
Kakue xe GHEHMSI CAYWIAaeT HACTPOHINMK, HAmpuUMmep, MpH HACTPOiKe
okTaBbl? [0 cHX mOp rOBOpHJOCH, UTO B 3TOM HHTepBaJje CPABHHBAIOTCS
propast TdPMOHHKA HHXKHer0 3ByKa M fepBasi TapMOHHKa BepXHero
sayka. Ho B GacoBblX 3ByKax (oprenHaHo, HalpHmep, [MepBble rapmo-
HAKH TOYTH MOJHOCTbIO OTCYTCTBYIOT HJH 3arjyliaiorcsi GoJee cH/Ib-
HbIMH BHICOKHMH TapMOHHKaMH. 3HAUWT, HAcCTPOHUIMK N0 HeoGXOiaH-
MOCTH JOJIKEeH BCaylIHBaThcsl B OHeHus, o6pasyloidecs Mexly YeTBep-
T0H rapMOHHKON HHKHEro 3ByKa M BTOPOH rapMOHHKOH BepXHero 3ByKa
oktaBbl. Tak Kak yHcAO CABIIUUMBIX TapMOHHK 6acOBBIX CTPYH AOXOAHT
0 COpOKa, BO3MOXKHBI OHEHHMS] MU MeXAy APYIHMH COBIAfaiOIUMH MO
yactoTe apamH TapMOHHK, Hanpumep mexnay 6-0 u 3-i1; 8-f u 4-4;
[0-ff ¥ 5-1 TapMOMHKAMH HUJKHETO H BEPXHEro 3BYKOB COOTBETCTBEHHO.
A Taxk Kak HerapMOHHMYHOCTb OGEPTOHOB clelyeT HeJHHeHHOH 3aBHCH-
MOCTH OT MOPSIIKOBBIX HOMEPOB 3THX 0OEPTOHOB, TO OJHOBPEMEHHO
HCKIIOUHTH OHEeHHs] MeXAy BCeMH NapaMd TapMOHHK HeBO3MOXKHO. [lo-
NYCTHM, HCKAIOUUM GHeHust mexay 6-H W 3-i rapmoHHKamH, HO GUeHHsi
mexxay 8-# M 4-i u 10-B — 5-i rapmMoHHKamMu ocTaHyrtcsl. Takum
oOpa3oM, BO3HHUKaeT HEONpeJe/eHHOCTb BeI6opa napbt rapMoHUK, GHEeHUs
8 KOTOpBIX TpebyeTcsi yerpaHHuTh. Ecid A06HBATbCA ycTPaHEHHS B OKTaBe
6acoBoro pervcrpa Haubosee CHIbHBIX OWEHHH, TO TOrAa Mapel rapmo-
HUK C HY/JIeBBIMH GHEHHSIMH Ka’XKblil pa3 MOTYT GbITb Pa3HBIMU, TOCKOAbKY
B 3aBHCHMOCTH OT KOHCTPYKUHH HHCTPYMEHTa U TEXHOJIOTHH €0 H3TOTOB-
NeHusi HoMepa TapMOHHK C MaKCUMAaJbHbBIMU aMIUIMTYZaMH Pas/uuHb:
ITO, OUEBHAHO, CKa3blBAeTCs HA CTENeHH pacildpeHHsi OKTaBhl MpPH
Hactpoiixe. [To muenmio I'. ®yxkca u K. Pennepa (18], HacTpoiinmk
NpocTo ofecrneudBaeT CyMMAapHbl MHHHMYyM OHEeHHH B 3By4aHUH OKTaBbl,
1 MOXKeT 0KaszaTbCd, YTO HH AJs OAHOH Mapbl He JOCTHraeTcsl HyJaeBoe
OueHHe, TOCKOJABbKY B 3TOM Cjyyae MOTYT ObITb CHJIBHO 3aMeTHhIMH
GueHusi B Apyrux napax. [lo Hallemy MHeHH!O, B GOABIUHHCTBE OKTaB MO
3BYKOBOMY AHMaNas3oHy, HaunHasi 0T 6O/bLIOH OKTaBb BBEPX, aMILIHTY1bl
MepBHIX TapMOHHK CYyIIeCTBEHHO O6oJibille aMIJHTYd 6oJiee BBICOKHX
rapMOHHK. A 3TO 3HauyMT, 4TO HauGoJee CHIbHble GHEHHSI B yKasaHHOM
JAuanazoHe HMeeT BCe XKe fepBasl mapa COBNAjaloldX TapMOHUK —
BTOpAsi HHXKHEro TOHA W NepBasi BepxHero. Ho aas caMoil HUXKHeH OKTaBbl
TOUKA 3peHUs 3apyOeXKHBIX HecaefoBaTeledl PeACTaB/IseTCs CipaBeiii-
Boil. [IpaBaa, ecTb 0OAHO cooOpaxkeHHe, MO3BOJAOINIEe NPEANOaararh,
4TO gaxe NMpPU caabocTd MepBHIX TApMOHHK GacOoBHIX CTPYyH HacTpoOiika
HAET C HMX «HeCAbLHMbIM» ydactHeMm. M3 uccaeposaHuiél ci1yxoBoro
BOCTIpHSITHSI My3blKa/bHblX 3BYyKOB H3BECTHO, UTO €CJU B 3ByKe, 60raTom
TapMOHHKaMH, HCKYCCTBEHHO «YyAa/JHTb» MEePBYIO FapMOHHKY (OCHOBHOH
TOH), TO CyO'BEeKTHBHO BBICOTAa 3TOI0 3ByKa He U3MEHHUTCS — OCHOB-
HOH TOH «BOCCTAHOBHTCSI» KaK pa3sHOCTHBIA TOH B JIOOOH Mape noc/jeno-
BaTeJbHbIX TapMoHUuK [5]. Takum o6pa3om, yXo Bce XKe BOCIPUHHMAET
OCHOBHYIO TADMOHHKY H, 3HAUUT, HACTPOHILKK MOXKET cablaTh GUEHHS B
caMoll HHXKHeH fape cOBMajalonX FapMOHHK 3BYKOB OKTaBHI.
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Tetiepb KocHeMcsl BJAMSIHHSI METOAA HACTPOHKH U KOHTPOJISI Ha paci]
pexre uHTepBaJoB. IIpexjpe Bcero ocraHoBuMcst Ha BbiGope 06Jaf
TEMMIePUPOBAHHUS. Ha cxeme 15 BuaHo, uro HauGoJbliee npn6Jm>Ke
K HYJeBOH JMHHH HabmiofaeTcsi B 06,1acTH oKTaBwl 48 — 48'. Ecuan ]
HayaJau 6bf TeMOepauMio ¢ yyacrka, Hanpuwmep, Pa ——d)a TO Haub04
wiee NpUOIHAKEHHE K HYJeBOH JIMHUH TOUHOH HACTPOAKH Mbl NOJYUYHIIH
Ha 60JIBINYIO TEPIHIO HUKEe. B 3aBHCHMOCTH OT BbiGopa o6JiacTH TeMmey
pOBaHHsI B OJHOM H TOM Ke HHCTPYMEHTe Kpast guanasosa GyAyT HacTpd
HbI C Pa3/JHYHOH CTeNeHbIO OTKJOHEHHS OT HYJeBOH JHHHH. YueT 374
obcTosATebCTRA MOXKET 0Ka3aThesi lenecoo6pasHbiM NpH HacTpoH
KJIaBHIUHOTO HHCTPYMeHTa, ClenHaJbHO MOATOTaBJIHBAEMOTO AIA K
HEPTHOro HCMOJHEHHS KaKUX-JIHOO cBoeoOpasHbIX MysblKaJbHhIX NMpOH
BeIeHHI. ]

Hekoropbie HaCTPOALIMKK NMPAKTHKYIOT HACTPOHKY BCErO AHanasol
M OCOBEHHO TeMMepal|io TePIUHSIMHU H CEKCTaMH, a He OObIUHBIMA KBHHT]
MH, KBAapTamH ¢ MpHBJEUYEHHEM TaKxke TepuHH M APYTHX HHTepBaso
BospaxkeHHe 3jech CBOAMTCSI K TOMY, YTO, BO-TIePBHX, B TepHUSX |
cekcTax OHeHHs1 AaioT 6oJiee BbBICOKHE, a CJe0BaTelbHO, H 6ojee c.nad
MO aMmMmJHTyAe TapMOHHKH, MX OHEeHHS CJBILIHBI OTHOCHTEJNbHO XY
Ho raasHuoe B apyrom. BoJsee BEICOKHE rapMOHHKH HMEIOT H GONbInyf
BEJTHYHHY HErapMOHHYHOCTH 06ePTOHOB, OHH GoJibliie OTKIOHSIOTCS, Nph
uyeM 6e3 0co60H PeryasipHOCTH, TO ecTb cAydaiHbM 06pa3oM, U ecliH B
paBHHBaTh OHEHHSl B TAKHX HHTEPBAaJaXx, IPOrpecCUBHO HX YBeJIHUHBAasA!
MOBBIIICHAEM MOJIOXKEHHs] HHTEPBAJNOB, TO Mbl MOXKEM NOJYUHTh H{
peryJsipHoe ypeJinueHHe OHeHHH B MOCJ/IeA0BaTENbHOCTSX KBHHT H KBap]
GueHHs B KOTOPBIX rOPAa3/10 Jyulie cJbliiHbl. C/leJ0BaTeNbHO, HACTPaHBa)
TOJbKO TEPUHAMH W CeKCTaMH, 00sizaTejbHO OyjaeM MoJydaTb XOpoily
3aMeTHble Ha CJYyX HeperyJasipHOCTH B [OCJe10BATEJNbHOCTSX KBHHT |
kBapT. Llenecoo6pasHee ocTaBAATh HePeryJ/iiPHOCTH B TEPIHSIX H CEKCTA]
(ecTeCTBEHHO, CTPEMSICh CBECTH HX K MUHHMYMY), OT/AaBasi NpeAnoyTe HH|
COXpaHEHHIO PeryJisipHOCTH H3MeHeHHUsI OHeHHH B MOCJAeA0BATEJbHOCTS:
KBHHT M KBapT.

CreneHb paciidpeHHsl HHTEPBAJOB NPH HACTPOAKe 3aBHCHT OT METO/
HX KoHTpossi. IlpeaniosioKuM, 4TO B KayecTBe KOHTPOJBHOTO TecTta HC
noJb3yeTcs ABOHHAs OKTaBa. HacTpoHumMK AoJKeH yCTPaHHTb GHEHH!
MEXJAY YeTBEPTOH TapMOHHMKOH HMKHEro 3ByKa H 1epBOH rapMoHHKOL
BepXHero 3Byka. Ho ueTBeprasi rapMOHHKA HHXKHero 3ByKa Hmeer 60Jib-
IIYI0 HEerapMOHHYHOCTb, YeM BTOpasi rapMOHHMKa 3BYyKa, Jexallero Ha
OKTaBy BBepX. JTO CJeiyeT M3 TOro, YTO HerapMOHHYHOCTb MpONOD-
LHOHaJbHA KBajpaTy HoMepa rapmoHuKH. [losTomy npH HacTpoiike
ABOAHOH OKTaBOH BepXHHH 3BYK 3aBblliaeTcsi B OGoJblueldl CcTeneHH,
HeXeJiM B TOM CJyuyae, KOT/Aa TOT XKe 3BYK HacTPauBaeTssl 1O 3BYYAHHIO
O/lHOH OKTaBHI.

YacToTa 3ByKa KJABHILNHOTO, jJa MpaKTHYecKd H Jio8oro japyroro
MY3bIKaJbHOTO HHCTPYMEHTA 3aBHUCHT B He3HAUHTe/LHOH \CTefleHH OT
aMIIMTYAbl KogeGaHUH HcTOYHMKA 3ByKa. Kak mpasunio, yacrora mnpH
6O0JbUIMX aMIJIHTYAaX Kojebaoledcs cTpYHbl 60Jibliie YacTOThl MaJibiX
Kojse6aHuii cTpyHbl. [losTomy HacTpofika ¢ HCNOJb30BAHHEM CHJbHBIX
yAapoB MOJIOTKA NO CTPYHE H C KOHTpoJem OHeHHH HMEHHO B fiepBO-
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WIabHEIA MOMEHT BPeMeHH cpasy e nocje ylapa 0ObeKTHBHO BEET K
JblleMy pacCIUMpeHHIO HHTepBaJsoB, K OoJblieMy H3rHOY KpHBOH
#C1POHKM K KpasiM [HanasoHa, YeM HaCTPOHKA TOrO JKe caMOro HHCTPY-
ruta coabeiMH yaapamH. ['OTOBBIX NMpaBHJ NIPH BLIGOpE CHIBI 3BYKO-
anjedyeHHs: PH HaCTpOHKe JaTb HeJb3si. MOXKHO JIMIIb PEKOMEHAOBATh
pHIlePKHUBATLCS TPH HACTPOHKE OJHOTO HHCTPYMEHTa JHOO CHJBHBIX
JA@POB 110 KiaaBHIIaM, JH60 cjabbix, HO HH B KOeM cJilyyae He [efaTh
0I1YIKHOTO, Helloc/IeJOBaTeNbHOTO HM3MeHeHHsl CHJBl yaapa.
i llpu GosblIOH HerapMOHHYHOCTH CTPYH TPYAHO O6GECNeYHTh TOYHOCTD
RucTpolKH ABOHHBIX M TPOHHBIX OKTAB, €CJIH HACTPOHKa BeAETCS OJHHAap-
#limu oxraBamd. Hao6opor, ycTpaHsii OuMeHHSI B ABOHHBIX OKTaBaXx,
prckyem yeublitaTh GHeHHst B OAHHaPHBIX OKTaBaX. CyuiecTBYIOT HHCTpY-
MenThH, B KOTOPBIX MPOCTO HEBO3MOXKHO OjHOBPEMeHHO MOJNYYHTh YHCThIE
OK1aBbl, yHCTble JBOHHBIE H TPOiHHBle OKTaBel. Hacrpofimuky ocraercs
KilkOl-TO CpeaHUH NYTb, YTOOB! HE MOJYUYHTbL CAHINKOM GOJbINCH (Pasbliuu
B 18X HIM ApYrHX HHTepBaJax. s NMOAOGHBIX HHCTPYMEHTOB YACGHee
HC1IOJB30BaTh B HacTpOHKe ciabble yAapbl, uTOOb H3/HILHE «HE PaCTs-
lytb» W 6e3 TOTO CJAMIIKOM Ae(OpMHPOBAaHHBIA CTPOH.

Ilpucrynast K HacTpOHKe HE3HAKOMOTO HHCTpyMeHTa, HacCTpOHNIHK
He 3HaeT CTeleHH HerapMOHHUYHOCTH OGEPTOHOBR B ero 3Bykax. B To
¢ BpeMs HErapMOHHYHOCTb AOJIZKHA YUHTBIBAThLCS NMPH BhIOOpE METOLOB
HACTPOHKH, A7l 3TOTO ee Hag0 NpeABaPHUTENbHO KaK-TO OLEHHTh.

Boob6uie creneHb HerapMOHHYHOCTH 3aBHCHT OT TabGapHTOB HHCTPY-
MCHTA, €0 MEeH3YpPH, W 3TO yXKe MOXeT JaTh OnpejaejeHHBle CBEAEHHS
o paccMaTpUBAEMOMy BOMPOCY. Ho ecTb 1 Gosiee npsiMbie MeTOAbL. Tak,
CCAH HACTPOHTh TOHBI 48', 48°, 22° v aa® waTepBanamu B oaHY omaay
H 3aTeM MNpOCIYyiaTh 6I/IEHI/IH B ABOAHBIX H TPOHHBIX OKTaBax Af'
as’, aa® — aa', ag' — aa', T0 ueM uvane GyayT NpH NPOUHX PaBHBIX
YCJIOBHSIX OHEHHSl B 5THX OKTaBax, TeM O0JbIIYIO pacTSAHYTOCTb HaCTPO#H-
KW HMeeT AAHHBIH HHCTPYMEHT.

Jlo cHX mOp MBI pacCMATpPUBAJIM pacCluMpeHHe OKTaB B KIaBHIIHBIX
nactpymeHrrax. CyniectByer Jd NOA0GHOe siBjeHHe B APYTHX rpynfax
My3blKaJbHEIX HHCTPYyMeHTOB? COIJIaCHO M3BECTHHIM HCCJe{0BaHHUSM
H3BIUKOBBIX H CMBIYKOBBIX HHCTPyMeHTOB [15], Xopomo HacTpoeHHBIE
(KKODAEOHBI, HpUCTApMOHHMH H SI3LIYKOBLIE OPTaHbl MMEIOT 4acTOThl HOT,
upHbIMAKalOIIMeCs] K pacyeTHOH ilikaJsie Temfepaundd BepxmalicTepa; ux
KpUBHie HAaCTpOeK, THIa KpUBoH Pelinc6exka ast poprennaHo, 6ojee UIH
MeHee napaJijiesbHbl TOPH3OHTANbLHOH OCH, a 3TO 0O3HayaeT MaJjylo cre-
lieHb BJAMSIHHSI HeTapMOHHYHOCTH 06epTOHOB I3BIYKOB. BO3MOXKHO, OHa He
HACTOJLKO BeJHKA MO CPpaBHEHHIO C HETAaPMOHHUHOCTBIO CTPYH U NPaKTH-
NeCKH He MposiBJsieTCst B HacTpofike. McKycCTReHHOe paciudpeHue HHTep-
BAJIOB, KaK TMOKa3ajd 3KCHepHMEHTHl, MPUBOAUT K 3aMeTHOH ¢aJjblud B
AKKOpAax W MO3TOMYy HenesnecoobpasHo. Tanum ob6pasom, ToYHast Ha-
CTPOHKa Ha CJIyX C HCKJIOUeHHeM OHeHHH B OKTaBax NMPHBOJMT K Nporpec-
CHBHOMY 3aBblIIEHHIO B BepXaX W 3aHHIKEHHIO B HH3aX B KJIaBHIIHOM
MHCTpyMeHTe H K NMapaJijieibHOH FOPU3OHTANbHON OCH KPUBOH HaCTPOMRKH
B A3BIYKOBOM HHCTPyMEHTe.

B CMBIUKOBBIX HHCTPYMEHTAX HET CTPOrOr0 H MOJHOCTHIO (UKCHPO-
BAHHOTO CTPOsI H3-32 OTCYTCTBHsi Pas6GHBKH IpHda Jia OBEIMH ILT1aCTHH-
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Kamu. 3Jech HacTpoiika onpejesisieTcsl UHCTBIMK KBAPTAMH W KBHHTaMH
MO KOTOPHIM HacTpauBawTcsa cTpyHbl. OcTaljbHbie HHTEPBAJb! 3eCh 3aBH
CSAT OT HMCIOJHMTENSl, TO eCTh CTPOH HOCHT «IJiaBalowiui» Xapakrep
[1pu COMILHOM HCIOJIHEHHH CKpuMay 0OblUHO Geper yHcThle HHTEpPBRAH
NO BCEMY 3BYKOBOMY AHMaNasOHy, MOCKOJbKY B MY3HKaJbHOM OTHOLIE
HUH UKCTHIE KBHHTBI, KBapThl W TEPUHH NPEANOYTHUTE/bHEE TEMIEPHPO-
BAHHBIX W MX MY3HKAHTY [pOCTO Jerue HCmonHuThb. [IpaBfa, uucrord
MHTEPBAJIOB OLEHHBAETCH MO OTCYTCTBHIO B HUX OHEHHMH, MOITOMY H3-33
NpUCydledl CTPyHAM HeTapMOHMUYHOCTH OGEPTOHOB YacCTOThl OGEPTOHOB
NepBLIX FADMOHHK B UMCTBIX HHTEPBAJAaX Ha CKPHIIKE HE HMEIT TOUHO
KPaTHBIX COOTHOLIEHHH. B uesiom npu Hrpe cojio HCNONb30BaHHe YACTHIX
HHTEPBAJIOB NMPHBOAMT K PaCIIMPEHHIO CTPOS.

3aBbllIeHHe CTPOSi B CMBIUKOBHIX HHCTPYMEHTaX — MPHOJIHIHTENBHO
3 uedra Ha KaxAywo okraBy. [lo BelHuMHe OHO MOUTH Takoe Xe, KaK H
B KOHIEPTHBIX POAJIAX, HO CiedyeT MOMHHTb, YTO 3aBBLIILIEHHE B CMBIYKO-
BBIX HHCTDPYMEHTAX MOJydaeTcsl Ha YHCTHIX KBHHTaX, a B POAJSAX — Ha
TeMNePUPOBAHHHX (¢ OMeHHSIMH) KBHHTaX. Mbl HasBaJsH CTPOH CKPUIIKH
«MJlaBalOUIHM» MOTOMY, YTO MpH aHcamObJeBOM HCIOJHEHHH B Mape C
HHCTPYMEHTOM, HMEIOUIHM PUKCHPOBAHHBIA 3BYKOpSA, CKpUIlau cTapaeT-
Csl HTpaTh B COOTBETCTBMM CO CTPOEM 3TOrO MHCTPYMEHTa (Hampumep,
posias). B NpoTHBHOM cJjlydae cKPHMUay DHUCKYeT YCJblIaTh HEJOMYCTH-
Mble JUCCOHAHCHI.

B sakilouenue pasjesa pacCMOTPHM TOYHOCTb HACTPOHKH HHCTPYMeH-
T0B. TOUHOCTb HACTPOHKH — 3TO CTEeNEHb B3aUMHOTO COOTBETCTBHMS yac-
TOT COBIAjaloMMX TaPMOHHK B MHTEPBaJax MysblKajbHOro ctposi. Kpu-
TEPHH M [0Ka3aTesid TOYHOCTH DASJHYHBL AJIS UHCTOTO H PABHOMEDHO-
TeMepHPOBAHHOTO CTPOEB.

TousocTb HAaCTPOHKH MY3BIKaJIbHOTO HHCTPYMEHTA MOXKeET GHITh Xapak-
TepH30BaHa 0OpaTHOH efl BeJHUYMHOH — NOTPEMIHOCTbIO HACTPOHKH, KO-
TOpas, B CBOIO Oyepeab, MOXKeT OHITh OlpejesieHa yepes CJAeAYIOLIHUe
yeThlpe OCHOBHHIX Napamerpa:

1) orknoxeHue o6u1en BBICOTBI CTPOSI OT CTAHAAPTHOH BBICOTHI, Ofpene-
JsIEMOH TOHOM 42’ ¢ yacToToil 440 T

2) OTK/JOHEHHE 4acTOT TOHOB CPejHell OKTaBbl TEHOPOBOTO pPETHCTPA OT
pacueTHHIX 3HaueHHi (MO TabsnMLaM pPaBHOMEDPHO-TEMIEPHPOBAHHOTO M
YHCTOTO CTPOEB). DTOT MapamMeTp MOXKHO COMOCTABHTb C PABHOLEHHBIM
JApYTHM N1apaMeTPOM — BeJHUMHOH OTK/IOHEHHH pacueTHOH yacToTH Oue-
HHMH B KBMHTaX M KBapTax (B 4aCTHOCTH, B YUCTOM CTPOe yacToTa GueHuUi
B KBHHTAX M KBaprax Oyjer GJM3KOH K HYJIO);

3) OTK/JIOHeHHe B HACTPOHKe YHHCOHOB;

4) OTKJOHEHHe B HacTpOHKe OKTaB.

JlaHHble mapameTpbl MOTYT HCHOJB30BATBLCS KaK AJisl XapaKTePHCTHKH
NOrpelHOCTH HACTPOHKHY B PABHOMEpPHO-TeMIIEDHPOBAHHOM, TaK H B YuC-
toM cTposix. [ToguepkHem TakxKe, 4TO MepBbIH [TapamMeTp OTHOCUTCA TOJIb-
KO K OJHOMY TOHY, BTOPOH — K TOHaM O,D.HOPI cpenﬂen OKTaBbl TEHODO-
BOro perucrpa (OOLIUHO 3TO A — 24" win ¢a — pa' ans CTPYHHBIX
KAaBUIIHEIX UHCTPYMEHTOB, mu' — mu® s SI3SHYKOBBHIX MHCTPYMEHTOB),
TPeTHI K YeTBePThii apaMeTphl OTHOCATCH KO BCeMY AHANAa30HY HHCTPY-
MenTa. JliogH, AMTETAHTCKH MOAXOAALLHE K Mpobsieme TOYHOCTH CTPOSI
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H HAaCTPOHKH My3blKaJbHOrO HHCTPYMEHTA, CYHTAIOT, YTO ACCTATOUHO H3-
MEPHUTH JIHIlL OTKJIOHEHHSI OTAC/NbHBIX TOHOB OT PACYETHBIX TAGJHYHBIX
3HayeHHH (HampHUMep, WKaJbl PABHOMEPHO-TeMNepPHPOBAHHBIX 4ACTOT),
1 npobJieMa OLEHKH HacTpoiKH Gyaer peileHa.

HecocrosaTebHOCTh NOACOHOr0 NOAX0Aa NOHSATHA JIOGOMY, KTO MpakK-
THUCCKH MY3SHUIHPYET HAa MYS3bIKAJIbHOM WHCTPYMEHTE HMJIH HacTpaHBaer
ero, Kro aacr cebe Tpya pasof6paTbCsi B TOM Npeimere, O KOTOPOM OH
cobupaeTcs CyJHTb.

MEl noAYepKHYNH, YTO peub HAET O YETHIPEX OCHOBHBIX napamerpax
MOTPEIHOCTH HacTpoHKH. MOXHO yKasath H jJpyrde mnapamerpbl —
cTeneHb pacuiMpeHHMsl OKTAB, BeJHUYHMHA 3ABBLILLICHHST UCKAHTOB M 3aHH-
xeHusi 6acos M T. 4. Ho 370 Bce npoH3BoAHHEE TapaMeTphl OT BHIenepe-
YUCJIEHHBIX M OHH NPEACTaBJSIIOT BTOPOCTENCHHBIE, He MEePBOONpeaesiio-
11He CJYXOBOe Ka4yeCTBO HACTPOHKH XapaKTepUCTHKH. [IJist pasHbIX BH-
JIOB HHCTPYMCHTOB 3HAYHMOCTb NMAPaMETPOB MOXKerT OHITh pasiHYHOM.
Tak, ajst OAHOTOJIOCHBIX HMHCTPYMEHTOB HEJIb3si HU3MEPSITb HACTPOHKY
YHHUCOHOB, HX Tam Her. Ho 3aTO MOMKHO HOPMHPOBATh BEJNHYHHY OTKJIO-
HeHMH YacTOTh! OT HIK&AJIB PABHOMEPHOH TeMIepandd BO BCeM 3BYKOBOM
avamnasoHe (NpUMep — AYXOBblE HHCTDPYMEHTHL).

OueHHUM Tellepb BO3MOXKHYIO TOUHOCTb YCTAHOBKH yacToThl 440 T'u
B CJlyyae HacTPOHKH ee B YHHCOH N0 KamepToHy. CpejHee HCHOJb3YyEMOe
JiJisi HACTPOHKH Bpemsi 3By4aHHs! oObIUHOrO KaMepToHa CoCTaBJisier H—
10 c. KoxeuHo, ecTb KaMepTOHBI, UMelOLIHe B 2—3 pa3a Gosibilee Bpemst
3ByyaHHst (mpH gocratoyHod rpomkoctH). Ho ecTh M mioxo caesiaHHble
KaMmepToHBl, OBICTPO 3aryxaide, NO3TOMY C NOMOLIbIO GOJbUIMHCTBA
PSIAOBLIX KAMEPTOHOB MOXHO OOHApYXHTh He peke oaHOro GHeHHst 3a
5—10 c. Jro o03HayYaeT, UTO O KaMepPTOHY Hesb3si HACTPOHTL TOUHee,
uem =4-0,1—0,2 T'y (0,4—0,8 uenra). Ecau 6b HacTpOHLUIMKH peasinso-
BaJIH TAKYIO BBICOKYIO, HO P€aJbHO JOCTHXHUMYIO TOUHOCTb, TO HE OHLJIO
Obl MPaKTHYECKH 3aMeTHOH pasHHIBl B BBICOTE CTPOSl Pas3HbIX HHCTPY-
menrtoB. [1o pesysbraTaM 3aMepoB BBICOTHL CTPOSI PA3JIHUHBLIX OPKECTPO-
BbIX MY3bIKaJbHbIX HHCTPYMEHTOB ObJIO 0OHAPYKEHO AOBOJLHO 60JbLIOEe
orkioHende ot craHaapra 440 I'u, nocrdraiouiee Heckosbkux T'u [19].
Ocobento Gosibitive OTKJAOHEHHS HaOJI0OJAAIOTCSH y AYXOBBIX HHCTpyMeH-
TOB, MEHbIIHE — Y KJIABHIIHBIX H SI3BIYKOBBIX.

KakoBbl NpHUHHB MOTPEiLHOCTH YCTAHOBKH BHICOTHL CTPOS H MOXKHO
JIH B NpHHUMTIE ofecneddrb TOYHoCTb B ~+0,1—0,2 T'y?

Bo-nepBbiX, NOrpeliHOCTH HACTPOHKH 3aJ10KeHbl B CAMHX 3TaJOHAX —
KamepToHax, 4acrora KojeGaHHH KOTOPBIX MOXET OTJAHYATLCS OT CTaH-
Aapra Ha A0JiH repua W gaxe republ. Ha yacrory xosie6aHHi KaMepTOHOB
OKa3kBACT BJIHsIHHE TeMmieparypa, OHa MOXeT H3MEHHTHCSI TAKXE U B
pesyJsbrate HeGpeXKHOro o6paieHust C KAMEePTOHOM, Bo-BTOpHIX, BeJHUH-
HAa MOTrpemiHOCTH 3aBHUCHT OT UYYBCTBUTEJIbHOCTH Y€JIOBEYECKOro yXa H
THIATENBHOCTH HAaCTPOHKH, Bee 3TH npUYHHBL TOAAAIOTCH YUeTy, HX obliee
BJIHSIHHE HA TOYHOCTh MOXKHO OTPAHHYHTH HECKOJbKHMH AECSITHIMH 10Ji51-
MH repiia, Ho Jake B 3TOM cjydae 6ecnofe3Ho B My3blKaJibHBIX HHCTDPY-
MeHTax AOGHBATHLCA NOJOOHOH TOUHOCTH, H HE CTOJIbKO 6ecrnoJesHo,
CKOJIbKO HCBO3MOXKHO 3TY TOUHOCTb o6ecneudTb. [esio B TOM, YTO camH
MY3blKaJibHble MHCTPYMEHTHl HE AAOT CTAOMJBLHOTG MO Y4acToTe 3BYKAa,
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eC/IM OHeHHMBATh 3TY CTaOMJBHOCTB [AeCATHIMH JOJSAMH Tepua. LlacmTﬁ
TOHOB MHCTpyMeHTa 3aBHCHT OT YCJOBHHA B030yxKaeHHsi KoJsebGaHHH Hc
TOYHHMKa 3BYyKa, OT TEMIIEPaTypbl M BJIAXHOCTH OKpPYXKaloUlefl cpeibl Hi
HaKOHel, B HEKOTOPBIX C/Iy4asiX OT CAMOTO MYy3blKaHTa. BO MHOTHX My3bl-
KaJIbHBIX HMHCTPpYMeHTaX H3MeHeHHe 4YacCTOThl CBSI3aHO C H3MeHeHHeM
aMIUIITYAB KOJIeOGaHHH HCTOYHHKA 3BYKa, M CJe0BaTe]bHO, BCe, 4TO
BbI3BIBAET H3MEeHEHHe aMIIMTY/Ibl, MOXKHO CUHTATh NPHUHHOH HecTa6HJib-
HOCTH 4acCTOTHL <

Tax, B KIaBHIUHBIX HHCTPYMEHTAX Da3HHLA MO YACTOTE MEXAy 3BY-
KaMH, BbI3BAHHBIMH CHJIBHBIM H cJ1a0blM yAiapoM M0 KIaBHUIE, B CPeAHEM
perdcrpe aoctdraer 0,3 ' (1 ueHT), B I3bIYKOBBHIX HHCTPYMEHTax B
3aBHCHMOCTH OT BeJHUHHB! JaBJeHHsS] BO3AyXa, AeHCTBYIOUIEro Ha S3bIY-
KH, pasHuua gocrdraer 3 I'm (12 ueHroB), HO camasi 6osblUIasi Hecra-
O6UJIBHOCTb HaCTOTH! [IPHCYiiA AYXOBbIM HHCTpyMeHTaM. laxke mpH mo-
CTOSTHHOH TemnepaType H BJIaXKHOCTH HHCTPYMEHTA, B 3aBUCHMOCTH TOJIb-
KO OT YCJIOBHH 3BYKOH3BJeueHHs, 0OJacTh HeCcTaGHJIBHOCTH YacCTOTHL
poctrraer y ro6osi 8 ' (32—34 nenra), y knapHera, cakcogoHa, TpyOhl
v BaatopHel — 10 11 'y (40-—48 nenros), y ¢uefitet U parora g0 17 I'y
(68—70 neHroB).

B HoBom nuaHMHO HabuiofaeTCsi M TaKoe siBJIeHHe, KOrAa mnocie
HaCTPOHKH OTAe/NbHBIE YWacTKH CTPYH MOHHMXKAIOT CBOIO YacTOTy, 4TO
BMOJIHE TOHSATHO H 3aKOHOMEPHO, HO OTAeJbHBIE YYACTKH, Haobopot,
noc/jie HeKOTOpPOTO BpeMeHH, npuMepHo nocje 8—10 aHell, noBwIIaOT
4acToTy. DTG OTHOCHTCS K OTHOCHTE/NBHO MeHee HaTSHYTHIM TOJICThbIM
TEHOPOBBIM CTPYHaM Ha nepexofe K OacoBoMy peructpy. OGnbscHeHHe
3/eCb [JOCTATOUHO JIOTHUHOE: HOBBIE CTPYHBl MOABEPXKEHbl 3AMETHHIM
nponeccam peiakcauti HanpsiKeHUH, M103TOMY YMEHbIIeHHEe HanpsiK eHHsI
6acoBBIX H AMCKAHTOBBIX CTPYH CHHMAaeT yacTb AaBJeEHHS Ha pe30HaHC-
HYIO JeKy, [IPHJOXEeHHOTo K KpalHMM yuactkam jexkd. [Tocienusis B
pe3ysabTaTe TAKOro ocsnabieHHsl NaBJEeHHS] CHOBA BHIrMOaeTCsi BBEPX H
Kak Obl MOATATHBAeT, YBeJIHUHBAs 4aCTOTY, HaAHMeHee HaTAHYTble cpej-
HHe TeHOPOBBIE CTPYHBL. DTH NPOLECCH NMOJE3HO YUHTHIBATL HACTPOH LIMKY
H MY3BIKAQHTY NMPH HacCTPOHKe HOBBIX HHCTPYMEHTOB.

C HacTyn/eHHeM BJIAXHOTO Ce30Ha (BeCHOH M OCeHBIO) japeBecHHa
BUpOesbOaHKa HabMpaeT U3 BO34yXa BJary, paséyxaer W BdpGesu ayuiue
aepxat ctpoil. C HacTynJ/eHHeM CyXHX MepHoOB ApeBeCHHa BHpOesb-
faHKa yChIXaeT, TPeHHe B THe3laxX YMeHbINAeTCsi U HePegKo MOXKHO
CJBlIIATh B THIUHHE CBOeobGpas3Hble «BBICTpe/bl», KOTga H3-3a ocJabie-
HHAs1 BUpOGeJsiell CTPYHBI CKAYUKOM [lepeCKaKHBAIOT uepe3 MOPOXKKH, TO eCTh
CMeLaloTCs, CTPEMSICh BBIPABHSITh HATSIKeHHe mexay pabouell H Hepa-
6ounmH yactsamH. Tlono6HblH Ke 3dPeKT BO3HUKAeT U B HOBOM HHCTPY-
MEHTe, B KOTOPOM emie MPOACJIKAETCH pejaKcandsi CTPyH, XOTsl [pou-
HOCTh TOcCajXH BHpOGesedl COXpaHsSieTCsi BBICOKOH.

P. B. dur (Young) nposoaus HccsienOBaHHS BJIHAHHA H3MeHeHHH
BJ1aKHOCTH BO3jyXa Ha cTpoil nMaHHHO B TeueHde roga B I'. Can-/uero
(CIIA) /20]. On ormeTHJ, 4TO CTPOH NOHHXKaetcst BO BpeMsl CYXHX
IePHOAOB roja M NMOBHIIIAETCH C HACTYIVIEHHEM BJaXKHbIX. BoicoTa cTposi
H3MeHsIeTCs] NPHMEPHO Yepe3 Hefe/10 NoC/ae yCTaHOBHBLIErOCS H3MEHEHH S
BJIaXHOCTH. C KaKABIM H3MeHeHHeM BJaXKHocTH Ha 109 wHactpoiika
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u3MmeHsiercst Ha 5 HeHToB (npumepHo Ha 1,25 'u B cpeaHem perucrpe).
Bo Bpemsi Gosbluux mnepenajios BiaxHoctH (20—70%) crpoy nuaHuHO
B TedeHue ABYX Hejelb MeHsicsd Ha 20—25 neHrtoB. [jisi cpesHero pe-
rucTpa 3710 cocrasdasier 5—6 I'n.

SIHr ycTaHOBHJ, 4TO B HIOHE, uloJie, aBrycte H ceHTsGpe cTPo# ocra-
eTcsl MouTH cTabWibHBIM, a B siHBape, (peBpasie H MapTe HE3HAUMTEJbLHO
H3MEHSIeTCS.

[Tpouecch gedopMHPOBAHUS ONOPHLIX KOHCTPYKLHHA GoOpTENHaHo ¢ U3-
MeHEeHHEM BJIAXKHOCTH OKPYXKalONIero BO34YyXa, KOr4a BHPOENH XOpoilo
JepxaT cTPOH, MOTYT MPHBECTH K TAKOMY HHTepecHOMy siBjeHulo. Ilo
co6CTBeHHBIM HabJil0eHUsIM U 110 HabJil0JeHHsIM APYruxX aBTOPOB, Kjaa-
BHUIHBIA HHCTPYMEHT MOXXeT CaMONPOU3BOJIBHO PACCTPOUThCS C H3MeHe-
HHMEM ce30HA B TeueHHe MOJYrofa, UTo BIOJHE JIOTHYHO, H FIOTOM Takxe
CaMOTPOM3BOJBHO B TeUEHHE OCTAJbHOrO MOJYTOAHS HAacCTPOUThCS.

WsmeneHust cTpos, BBLI3BaHHBle KOJeGAHUSIMU BJAXKHOCTH, TaKOBBI,
4TO NMPH Urpe B aHcaMbiie ¢ APYTHMU HHCTPYMEHTAMH CTaHOBHUTCA 3a-
MeTHOH B3aMMHast HEHACTPOEHHOCTb HHCTPyMeHTOB. UTOGHI 3TOro us-
GeaTb K W3JHIIHE YacTO He HACTPaMBaTh KJIABHIUHBIA HHCTPYMeEHT,
nestecooB6pasHo NPHAEPKUBAThLCS CIeAYIONIMX PEKOMeHAanHHA, NO3BOJISIO-
mwux obecneunuTh u3MeHeHUe HaCTPOHKU He GoJiee 8 1LeHTOB, Z0NYCKAaeMBIX
IPH COBMECTHOH Hrpe ABYX MY3bIKajibHBIX HHCTPYMeHTOB. OcHOBHasi
pekomeHzanus: ¢doprenuaHo HeoGX0AMMO HAcTPauBaTh NPH fepeMeHe
BpeMeH roja, To eCTh IPHMEPHO B anpejie U Hossbpe o cradzapty. Takas
JABYXpa30oBas HacTpPoHKa GyjeT 4aBaTh OTKJIOHEHHS B BBICOTE OT CTaHAap-
Ta GoJbiie 8 neHToB, nostomy P. B. HHr pekoMeHAyeT NpPOHM3BOAMTD
HacTpoiiKy ueThlpe pasa B roj. Hacrpolika B gexkabpe aepKHTcA [0
anpeJisl, KOrjAa BJAAXKHOCTb NoBbliaercs. B anpese HacTpoHky jaenaloT
C MOHWXKEHHEM CTPOS, TAK KAK HACTYMHBIUAS BJAAXHOCTb [OBHILNAeT
CTpoll. Jta HacrpoHka Oyjer Aep»KaTbCs A0 Masi-HIOHSl. B 3ToT nepuoa
HAacTPOHKY MOXKHO MOBTODHTH U CJIeAYIOLLYIO CACNATb B CepejHe ceHTs16-
ps. Takum o6pasom, cxema Hactpoek, no P. B. $ldury, Takosa: nepsas
HacTpoiika — Hos6Pb-AeKabpb, BTOpasi — amnpesib, TPeTbsl — HIOHb-UIOJb
1 yeTBepTasi — ceHTsIOPb. DTy cXemy (jieAyeT CUMTATh O PHEHTH POBOUHOH,
Tpebylollefl YTOUHEHHS MPHMEHHTENBHO K creluddHKe TeMhepaTypHO-
BJIAXK HOCTHBIX YCJIOBUH B MecTe HaXOXAeHHS (QopTenHaHo.

Urposast Harpyska TO:Ke BbI3bIBaeT PaccTPOHKY KJaBHUIHOTO MHCTPY-
MeHTa, U UMEIOTCS 3KClieDHMeHTasbHble HecleI0BaHHS 3TOTO BOMpOCcA.

ITo panusiM E. Jlubepa [21], koHuepTHBIA pOsiib TOcje ULPHL MO
MOJIHOM KOHIEPTHOH NpOrpamMme CHHUXKAET AbICOTY CTPOS NPHMEPHO HA
1,2 nenra B cpeHeM, cO CPeAHEKBAPATHUECKHM OTKjOHeHHeM - 1,99
leHTa U ¢ pa3bpocom OTKIOHeHHH o1 —7 10 +6 ueHros. Heckonbko yau-
BHTe/IbHBIM MOXKeT OblTb NOBLIIIEHHE YACTOThI CTPYH TOcC/e HIPHl Ha
MHCTpYMEHTe.

OnHaxo He Hajgo 3a6GbIBaTb O CJOXKHOCTH TepepacnpefesieHUst Hampsi-
JKEHHH B OTODHBIX KOHCTPYKHMSIX U CTPYHAX, KOTAa ocjabjieHde Hars-
XKeHHSl OJHHX CTPYH MOXKeT BbI3bIBATH YBeJHYeHHE HATSDKEHUS] APY-
rux. [locneanee HabusiogaeTcssi U MOCAe MeXaHUYECKOTO OOLIrpbiBaHHSI
HHCTPYMEHTOB B MpoOHecce NPOH3BOACTBA AJIS YCKODEHHS pesiaKcanuu
crpyH. IlpHuem Aisl HOBBIX HHCTPYMEHTOB H MOJIOXKHTeNbHbE ¥ OTPULA-
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TeJbHbi€ OTKJIOHEHHS YaCTOTH CTPYH MOTYT JOCTHIaTh HECKOJBKHX AECHT
KOB 1EHTOB.

Tenepp, nocje paccMOTpeHHS HEKOTOPBIX (PAKTOPOB, BBI3BLIBAIOLIMX
HecTaGUJIbHOCTE CTPOSl MY3BIKAABHBIX MHCTPYMEHTOB, HaM $ICHO, 4TC
ofecrneydTb MOCTOAHCTBO BHICOTHl CTPOA B HECKOJABKO JecAThIX JoJjed
[lepua npakKTuueckd HEBO3MOXKHO, €c/d, KoHeyHo, He TpeGoBaTh HEBO3-
MOJKHOIrO: CO3JaTh MOCTOSHHBIE TeMIepaTyPHO-BJa’KHOCTHLIE YCJIOBHS
IKCIMyaTaudd HHCTPYMEHTOB, UIPaTh HA UHCTPYMEHTaX TOJBKO C OfHOH
MOCTOAHHOH 'POMKOCTBIO, MPUMEHATh OJHH U Te 3Ke HIPOBble MPUEMBI NPH
BO36y>KAeHHH 3BYKOB M T. M. KiaBuilHple MHCTPYMEHTH! Yaile HacTpaHu-
BAIOT C 3aBhIIIeHHEM CTPOS, KOTOpoe MOXKeT AoxoauTb A0 1 —3 'y (Berpe-
yaercd u GoJibiliee 3aBblileHye) . BUAUMO, YUHTHIBAA BAUSIHHE BJaXKHOCTH
OKpyXaloie#dl cpeibl, B KaueCTBE OPUEHTHPOBOUHBIX TPAHHL MOXKHO pe-
KOMEHJOBATh TOUYHOCTH YCTAHOBKM CTposl (hOpTenHaHo B mpejgenax
+0,56 T'u. OroBopuMcsl 3hech €pasy, YTO BBejEHHe MOJLOGHLIX HOPM B
cusly 3aKOHa norpeGyeT HOPMHDPOBAHUA yCJAOBUH MCIBITAHWHA; CHJIBI yaa-
pa no KJaBullle, OTpe3Ka 3BYKOBOTO CHTHaja, Ha KOTOpoM GyJer name-
pATbCA 4acroTa, u T. 0.

Jnq A3bIMKOBBIX WHCTPYMEHTOB TOUHOCTh YCTAaHOBKH CTPOSl AQJKHA
Haxoautnca B npeaenax 40,8 I'u, uro cneayer us pator B. X. Maiiveas
[19] o u3yueHHio HACTPOHKH akKopJeoHOB. UTo ke Kacaercsi JyXOBHIX
HHCTPYMEHTOB, TO TOYHOCTb yCTAHOBKU BHICOTHL UX CTPOSl HAMHOIG HHXKE,
yeM KJAaBUIUHBIX U A3BIYKOBHIX.

O6GpaTtumcA Tenepb K TOUHOCTH HACTPOHKH YHHCOHOB. Ecau TOWHOCTB
YCTAaHOBKH CTPOSi JOMYCKaeT AOBOJILHO CYIUECTBEHHblE OTKJIOHEHHA, TO
B YHuCOHaX (aKTHyeckd mnojyyaeMmble HaCTPOHINMKAMH OTKJAOHEHUA
HecpaBHEHHO MeHbLIe.

Ilpusesem MHeHue aBTOPUTETOB MO TOYHOCTH HACTPOHKH YHUCOHOB.
Taxk, B ceoem Tpyse [15/ I'. Mafinesb yka3niBaeT Ha BHICOKYIO TOYHOCTh
HACTPOHKY XOpOB posjell KBajdu(uudpOBaHHBIMH HACTPOHINMKAMH, [0O-
NyCKaoIUMU OTKIOHEHH B HACTPOHKe YHHCOHOB He GoJee 0,5 nenra.
[as o6aacth TemnepupoBaHUA MOJLEHTA O3HAYAIOT OMUOKY HACTPOHKH
B 0,12 T'u. Eie 60/binyio TOYHOCTH JaeT aMepPHKAHCKMH HacTpoHIIMK
. ®. Xapkep [22/, KOTOpbifi CHUTAET, YTO B OGAACTH 42" MOXKHO CJABINATE
oguo GueHue 3a 15 ¢, uTo obecneurBaeT oWUMOKY HACTPOHKH YHHCOHA
Bcero B 0,066 I'u.

Metoa HacTpoiiku no GueHusiM FABJAFETCA HE TOJbKO 4Pe3BHYANHO
HYyBCTBHUTENbHBIM, OH MOXKET CHHTATBCH (PaKTHUECKH OGBEKTHBHBIM METO-
JOM, He3aBUCHMBIM OT KaKOH-1H60 CyObeKTHBHON OUEHKH HHTePBAJIOB,

B cpeanem perucrpe k/AaBUUIHbIE WHCTPYMEHTBI JOMYCKAaOT BO3MOX-
HOCTb CONOCTABJEHHS 3By4aHus CTPYH B yHHcoHax npumepHo 10—15 c.
3a 310 BpeMsl BO3MOXHO npocaymath ofHo Guenune. CienoBaTesibHo,
nojy4daemasi Ipy 3Tom omnGKa HACTPORKU AOJKHA JOCTHraTh He GoJee
0,1 Ty (nam 0,4 uenra). Kak ua npaktuke peasnusyercs 3Ta BO3MOX-
HOoCcTh? OnbiTHbIA KBaNU(UUMPOBAHHEIA HACTPOHWIMK BHOJHE MOXKET
obecrniednTh TOUHOCTh HACTPOMHKY B obaacTy temuepuposanus B 0,1 'y, To
ectb oaHo Guenvie 3a 10 c. PakrTuueckn HalJeHHBIE OTKIAOHEHHA B yHH-
COHAX B cpejHeM perucrpe HOpMaJbHO 3Bydalnux oprenuaHo goctura-
T +=1—2 uedra. Ilpu Godbiwed paccTpoiike YHHCOHOB 3ByYaHHe CTAHO-
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BHTCS HECMOKOHHBIM, HEPOBHBIM, ¢ ApOXaHH epm, 06YC/IOBEHHKIM 32 MeT-
HBIMH GHEHHSIMH, M He yLO0BJETBOpsieT TPE6OB AN sy MY3bIKAHTOB.

Ilocnennee we oTHOCHTCS K HCKaHTaM. Cambie kpafiyne ABA-TpH
[AHCKAHTOBBIX TOHa WHOrAa nenecoofpa3’tHo cjerka Paccrpoute ¢ pac-
LIHpeHHeM B OKTaBaxX H B YHHCOHAX, KOIa MPH Toyyol HacTpofike nocsea-
HAE CTPYHBI 3By4aT YPE3MEPHO IJIyXo H HESICH(,

Kasanocn 6bi, npu HaCTpOHKe yHUCOHOB € Qop el TOYHOCTBIO, TO €CTh
IIPH pasHuue 4acToT MeHblle | peHra, KAYeCTRg X HaCTpoRKu AOJI2KHO
ObiTb BBILUE, HO, BBHAY OrpaHH4eHHON YYBCTBUTEABHOCTH yXxa K MaJnm
M3MEHEHHSIM YaCTOTH, 3aMETHOro yAyYleHHg Ka4ecTBa 3pyuaudsi Iipu
3TOM He oGHapyxkuBaeTcsi. MHaue roBopd, C Toykp 3P€HHA my3HIKAHTA,
YHHCOH, HacTDOEHHBIH C MOrpewmIHOCTHI0 ME€Hpye | LUeHTa, HWUYErO He
BLITPLIBAET B MYy3bIKAMbHOM OTHOMIeHHH (Coepyer MOMHHATL, 4TO 3/ech
P€Yb HAET TOJIBKO O CpejHeM perucrpe ¢10PTenﬂaH0). IToT BBIBOA Gbin
OJy4yeH Ha OCHOBE HCCAJOBaHWE MY3BKAJbyoro KauecTsa yHHCOHOB
¢ pasinuHON creneunio pacctpoikn: B0, I, 2, 4 4 5 6 peyron [11, 23].

Pesyabtar 6bit nosayuen caenyiouwldd: HauGonee npegnoytaresibuo
HACTPOEGHHBLIM B MYy3bIKaJbHOM OTHOLIEHHH OKaszajcq XOp U3 Tpex CTPyH
C pa3HHUEeH 110 yacToTe MeXAy CTpyHaMH B 1 yny 9 neHra. Ecau cHOBa
NEPecunTaTh pasHAuY B repuax, To gad TOHA ,4g! yp NOMyuyM onTHMYyM
paccrpoitku 0,25 'y wiu oo 6uenne 33 4 ¢, a HELomyCTymMylo BeTHUHHY
paccTpoiikn — Gosee 0,5 ' uin ofno GHEHHE 33 jge ¢, Onuo u3 npermy-
LIECTB YHHCOHOB C HeOOJIbUIOH cTeneHblo Paccrpoiiky — «OXKHBJAECHHE»
3BY49aHUR DK OJHOBDEMEHHOM COXpaHeHHH Ypcrory CYOBEKTHBHO Boc-
NPHHAMAEeMOr0 YHHCOHA.

Ilpn nopmanbuo#i wnactpoiike TouHOCTH COGJIOAEHHS 1TOYTOHOBDBIX
HHTEPBAJIOB B CPEHeM PErHCTPe coCcTaBAACT 32— 4 peura y yBeAMYEHHe
PaccTpoiiki K Kpasim JocTuraer 4+3—5 LEHTog. Tounocrs nacrpofiku
ApYrdx HHTEPBAJIOB NPDUMEPHO Ta XKe.

YTo MOXKHO cKa3aThb 1O TOMHOCTH HACTPOIKN yHUCOHOR A3KYKOBbIX
HHCTPYMeHTOB? MoXHO noaarate, yto TOYHOCTL HaCTPOHKH yHHCOHOB
A3BIYKOBHIX MHCTPYMEHTOB B perdcrpax 0e3 CHEUHANbHOro po3inBa*
AOJKHA ObITb BbIIle, YeM AASi (hopTeNHAHO. He6onbuan pacerposika
YHACOHOB B K/IABHUIHOM HHCTPyMeHTe KakK Opl ofecrieunBaer 66abIIY 10
POJOJKUTENBHOCTD JKH3HU 3aTyXxaioleMY Towy, g To BpeMA KakK B
AISbIYKOBOM HHCTPyMEHTe 3BYK He ABAACTCS 3aTyxaompm p B clyyae
POJOJIKHTEbHBIX dKKOPAOB Gosee 3aMeTHa yerouyocry HacTPOHKH
YHHCOHORB.

Ilo ncenepopanusm T, Maigens, ayywue Hacrpolimukn aKKOpAEOHOB
JOGHBAIOTCA TOUHOCTH HAaCTPOAKH YHHCOHOB ¢ ompEroy MeHee Uewm
40,5 uenra, Bo BeAKoM cayuae 60AbLIMHCTRO OTKJIOHEHHH wacTpOHKH
HaXOMHJ0Ch HMEHHO B 3THX lpejenax. Ho-snﬂumomy, cjiefyer rosopHTL
0 TOYHOCTH He HHXKe +0,4—0,5 uenta 1a9 YHHCOHOR A3BIYKOBHIX UHCTPY-
MeHTOB (1 Guenme 3a 8—10 c).

HeoGxoanmo cienats eme oauo samedaHvie, Kax NPaBHJO, TOYHOCTD
HAaCTpOHKH 0671acTH TemnepupoBanua CYLIECTBeHHO BRye TOYHOCTH

* Po3/HB — 3TO HacTPofKa HA3LUKOB ¢ GHeHHAMH.
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HACcTPONKM KpaeB AMama30Ha KJAABHIIHOIC W f13bIYKOBOTO HHCprmeHTOBﬂ
B oragenpHbIX caydafx OWHOKM B HacTpoWKe WHTEpPBaaoOB o6/acTH TeM
nepupoBaHus He mpeBbialoT 4 0,5 ueHra.

5. Bu6pato M po3aHB B MY3bIKAJbHOM HHCTPYMEHTE

Xapakrep 6O/BIUMHCTBA MY3bIKAaJbHBIX 3BYKOB HENOCTOSIHEH BO BpE
MEHH; 3Td 3BYKH, KaK rOBODAT, HecTalHoHapHbl. MameHAThCA B Ipolecc
3ByYaHdfl MOTYT 4acTOTa 3BYKa, €r0 WHTEHCHBHOCTb M CIEKTPaJibHbl
cocTas. MlameHeHus 3Tix MapamMeTpos MOTYT ObITh KaK HeNepHoguIecKu
MU (Halpumep, 3aTyxaHue 3ByKa), TaK 1 NEPHOAUYECKHUMH, KOTOpHIe

MY3bIKaJAbHOM HCIOOJHUTEAbCTBE HA3BIBAOTCA «BHOPaTO» U ocobeHd
SIPKO MPOSABJIAIOTCS B 3BYYaHNM T€BYECKOr0 roa0ca, CMHYKOBBIX, @ TaKK
S3BIUKOBLIX HHCTPYMEHTOB.

3HaueHne xopoutero BuGpaTo A5 rosioca fneslna M 3ByKa CMBYKOBOTO)
VHCTPYMEHTa He BHI3HIBAET HHUKAaKWX COMHEeHHH. B TO ke BpemsA po3jaus
SI3bIYKOBOI'0 HHCTPYMeHTa WHOrja paccmarTphBaercd KaK jgaHb IpHMU-
THBHOMY, HEBHICOKOMY XY/J0XKecTBeHHOMY BKycy. BeposiTHo, Takoe MHe-
HHe OJHOGOKO — HYKHBI aKKOpAeOHH ¥ GasiHel ¢ pO3JHBOM H 6e3 Hero}
B noaTBepiKAeHue cka3aHHOMY MOMKHO NPHBECTH pe3yabTaThl ACC/EN0-
BaHuA BUOPATO rofoca ¥ 3ByKa CMBIYKOBBIX HHCTPYMEHTOB. !

YcraHosaero, yro BuGpaTo jenaeT rojaoc mpusTHee, Npugaer emy
KHUBOCTb ¥ OyXOTBOpPeHHOCTb, 6€3 BUGpaTo OH 6€3)KU3HEH ¥ HEeBhIpa3u-
TeseH. Bu6paro oxuBJASIeT TaKxKe 3By4aHHe CMBIYKOBOrO MHCTPYMEHTA,
Jenaet ero 6oJiee Buipa3uTeJbHBIM B XY/10KECTBEHHOM ¥ 3MOLIHOHA/IBHOM
OTHOLUEHHH, TOBHILIAET AHHAMUUYHOCTE HCTIONHE NS, CKPbIBaeT OlllyieHne
«THYCaBOCTH» 3BYKa, TO €CTb KakK Obl yay4iaer Tem6p. 3Byku ¢ BUGpaTo
Jy4lIe CAHWATCSA B IIyMe, a TaKke cloco6Hb NOKPhiBaTh 6OJbLIKME pac-
CTOSIHUSA, YeM 3ByKH 6e3 BUODPATO, MOTOMY HYTO YeIOBEYECKHH CAYX ocoﬁo
YYBCTBUTENIEH K H3MEHSIOWMMCS BO BpeMeHH 3ByKam. [103TOMY ONbITHHE
MY3BIKAHTH ¥ MEBIbl CO3HATENBHO MCIOAB3YIOT BUbpaTo. Posans uxoraa
HamepeHHo cozgaercs B poprenuado (u3sectHo, uto I1. M. ‘-Iauxoecxmx
Jio6ua Urpath Ha posijie ¢ po3iuBoM) [24].

Bu6paro onbiTHOro HcIOOAHWTEISl BOCIpUHHUMAaeTcs Kak TeMGpoaaﬂ
oKpacka 3ByKa, IpdYeM CJYX He YJas/JAuBaeT HH MU3MeHeHHs BHICOTHI, HH
usmereHus tembpa. CuuTaior, 4To HanboJjiee GraronpusiTHoe BoeyatJe-
HUe MPOM3BOAMUT BUGpPaATo ¢ yacTorod 6—8 koneGanuil B cekyHay [25].
Ecniu BuGpato GoJiee pexoe, TO CO31aeTcs OIYIEHHE «KauyaHusi» 3ByKa,
a ec/id 4yacToe — «ApoKaHuA». ITU paccyx/aedusi oTHocATcA kK obaacTu
nepBofd W BTOPOU OKTaB — cepejanHe BOCIPHHUMAEMOro 3BYKOBOTO Aua-
nasoHa.

Eciu paccmarpuBaTh 4eTKOCTb CAYXOBBIX OlLYUIEHWH, TO, Kak OTMe-
JaeT uccie10BatTeNb 3JEKTPOMY3HKaabHbix HHcTpymentoB A. A. Bouso-
auu [26], ob6aacts yactor B6au3n 400—1000 'y sisAdercs camoi Gaaro-
NPUATHOH B 3TOM CMbicJe, MpUYeM MaKcUMaJbHasi paspeliaioilas clio-
co6HOCTL yxa npuxoantesl Ha o6aacte 500 I'u. Jloruuwo ysszaTh 3Ty
obnacTh MaKcUMaJJdbHOW pa3peuraloined cnoco6HOCTH ¢ 4acTOTOH BUOpa-
TO, Hauw/lyulled B My3bKalbHOM OTHoweHnu. CJyXOBHlE OLYYIEHHS
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MEHee [eTaJqu3WPOBAHBl BHE YKA3daHHOH NpumedartesbHoH obJjactd, H,
OYeBHIHO, HeJMb3Al BHIAEPXKHBATh BUGPATO NMOCTOAHHBIM BO BCEM 3BYKO-
BOM JAuanasoHe oT 60Jbiiol 10 ueTBepTol oKrasel. O6ocHOBaHHe 3TOMY
0o6CTOATENbCTBY OYeT JAHO HHXKE.

C npyroil cTOpPoHBI, HeXKeJaTebHO ¥ 3HAYHTeJbHOE OTK/CHEHHe 4ac-
TOTH BUGPATO OT CpeAHUX 3HayeHui — 6—8 KoneGauuil B cexyuny. [lo-
BUAMMOMY, YMEHbIIEHWe W yBeludeHdwe 4acToTe BuGpaTo Gosiee yeM
B ABa-TpU pasa OydeT He6JaronpuATHbIM AJAS KadecTBa TemOpa.

Hanee mbl paccMoTpuM BUGPATO — PO3JUB O OTHOUIEHHIO K AABBIYKO-
BOMY WHCTPYMEHTY, MOCKOJbKY B 3TOM BH[€ WHCTPYMEHTA OH CBA3aH ¢
HACTPOHKOH AI3bIUKOB, B TO BPpeMA Kak BUOPATO B CMBIUKOBBIX HHCTPYMEH-
Tax HE CBA3AHO ¢ HACTPOUKOH; OHO YNPABJAAETCA CAMUM MYy3bIKAHTOM.
Posnaus cospaercs B pesyJjbTaTe CJI0XKEHUA KOJAeGaHHH A3BIMKOB DU HX
He6oJbIION OTHOCHTENbHOH paccTpoiike. Pe3ysbTar CJOXKeHHA NPOABJIA-
ercd B Buje GHeHui. Po3nuB pekomeHAyeTcH CO3/1aBaTh B OCHOBHOM 33
CYyeT MOBLIUIEHHA 4ACTOThl OJHOIO W3 napnl A3bluKoB. Ecau 6 kaXkanii us
3THX [BYX HA3BIYKOB CO34aBal TOJbKO OJHO MPOCTOE TAPMOHUUECKOE
KoJe6aHue — MPOCTOA TOH, TO NpPW paBEHCTBE aMIUIUTYI KoJeGaHui
A3BIYKOB GHeHHs ObWIy OBl 3aMETHBI OUeHb OTHETIWBO: AMILIMTYAA CyM-
MApHOro 3ByKa W3MeHfsach Obl OT HyJA A0 YABOEHHOIO 3HA4eHuf.
[TpakTiueckd 3TOro He NPOUCXOAUT U3-338 CJOKHOCTH CIEKTPadbHOTO
COCTaBa 3ByKad, amMIAuTyda npu GUeHuAX A3LIYKOB yMEHbIIAeTcs He 0
HyJad, a A0 HeKotoporo MuHumyma. Yem Govbire pasiuude B CleKTpe
3BYKOB [IBYX GJHM3KUX MO OCHOBHOH 4aCTOTE A3LIYKOB, TEM MEHbILe A0JXK-
Ha OblTh BhIpa)keHa aMIUIMTYAHAadA MOLYJAALUA CyMMapHOro TOHA.

Buenus ¢ wacroroid or 20—30 1o 60 B cekyHiay NpuaamOT 3BYKy pe3-
Kyl0o cTeneHb A¥CCOHaHca, AJAA PO3/UBA B AAIBHIYKOBOM WHCTpYMEHTe OHU
denpuemiaembl. Hukuui guanason Guenudt or 0 go 20 moxHo 6blio 6B
MMOJIHOCTBIO PEKOMEHJOBAaTh A poajuBa. OJHako, yunibiBas GueHus
MeXAy CHJIbHBIMY NEePBbIMy OGEPTOHAMH, HACTOTA KOTOPBIX momnajaer B
o6acTb AUCCOHAHCE, HYXKHO OrPAHMUUTL BEPXHHH Npejes AOMyCTUMBIX
Iafl po3auea Guendit B 2—3 pasa, o kpaideil mepe, He Boliie 15 GueHui
B CEKyHIY.

Huxuioio rpaduuy GveHul Q1A PO3JUBa MOXKHO YCTAHOBUTh, UCXOAA
¥3 YYBCTBUTEJNBHOCTH yXa K M3MEHEeHHIO uyacrothl ToHa. Hacrorta cywm-
MapHOTo TOHa W3MEHAeTCA OKOJIO CPeHerc 3HaueHus Ha HEKOTOPYIO Be-
auunny. M3pectHo, yto Ha wacrorax Huxe 500 I'u aucdepernnasbabii
MOpOr OiNYieHUA U3MeHeHUA YACTOTH cocTasser npumepHo 1,5—1,8 'y
¥ MTOUTY HE 3aBUCUT OT CKOPOCTH ¥3MeHeHus 4actorhl [27]. M3 ckasauHo-
ro cjeiyer, 4To Auana3cd OHeHuH, JONYCTUMBIX B PO3JuBe A3BIY4KOBOrO
VHCTPYMEHTa, HAaXOAUTCA OopueHTHpoBOUHO Mexay 1,5 u 15 Guenusimu
B cekyHAy. Ho mo kakomy 3akoHy JOJDKHBI U3MEHATbCH GHEHud 1pu
nepexoe OT HOTHl K HOTe, KAKOBO HdC/I0 GueHHil B KaXKJ0f HOTe MpaBoro
AyanasoHa?

3akoH u3MeHeHWA uucaad OWeHud [OJKEH yduTbiBaTh OCOGEHHOCTH
4eJIOBEYECKOro CJyXa MpW BOCHPUATAH MUHHMAJBHBEIX W3MEHEeHH# 4acTo-
THl B pasHblx AuanasosHax. OnuH W3 3aKOHOB PO3J1Ba MOXKeT ObiTh CBA-
3aH C MOPOroM YYBCTBHTEJNBHOCTH yXa K pasHbim wactoraM. Jlid Kaxaod
HOTHI BEIOUPAIOT onpejeeHHoe YHcio GueHui, Ho Tak, YTo GueHus y Beex
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HOT, B3fATHIE HAa [OpPOre UYBCTBHTEJNBHOCTH, OJAHHAKOBO 3aMETHbHl HE
CAyx.

Jns takoro posnnea, KOTOphIH MiA y106CTBA HA30BEM «TYHBIM», Xa«
pakTepHO NpHUMEpPHO OAWHAKOBoe uncao OGueHnit — B cpendem 1,6—2.5
GueHH# B cekyHiy B o6Jjactd uacror medbuwle 500 T'n ¥ BospacraHue
6HeHuli noutTd MponopuuoHaabHo yacrore Beiwe 500 Tn.

B cayuae, cooTsBeTcTBYyIOlUlEM MO HAllleMy ONpeAeNeHHI0 «OCTPOMY»
po3JauBy MakcuMadbHOH paspewawmoumed cnocobHoctd ciayxa (obaactsb,
500 T'n), npuseaeM B cooTBeTcTBHE Haubosee 3aMeTHOE YMCaO GueHui
(4—6 B cexyHay).

Hcxoass 13 cKazaHHOro ghIllle, MOXKEM H3JO0XKHTb cleayiouye tTpe6o-
BaHUA K PO3JUBY:

6ueHus B po3janBe fOJKHbB ObiTh OT 1—1,5 u A0 15 B cekyHay;

6ueHus JOJUKHB BO3PAcTaTh ¢ YaCTOTOH 3BYKa, U3MEHSAACH NPHMEPHO
no auHeiiHoMy 3akony o obaactu 500 I'u; Bhie 3To# 06acTu Bo3pacra-
Hue GHeHud Gojee GbiCTPOE, MPUMEPHO MPOMNOPLMOHANBHO YacTOTe,

B o6aactd 500 'y ag0osKHO ObITh TPHMEPHO 2—3 GHEeHUs NPH «TYNOM>»
posause n 4—6 npu «ocrpom» [28].

Hamvenenne qucia Guenufl ¢ 4acToTOH 3ByKa MOXKHO BBIPa3uTh B Ma-
Temartdueckoil dopme ¢ moMowbio runeposadueckoro taHreHca [29],
OpY 3TOM NOAYYAOTCA caeayioune (GopMmysnl AJad 4acToThl OHEHwu#:

«0CTpHI» posaus Sg = 4,25 th (0,0407n — 0,5214) + 5,75,

«Tymnoit» posauns St = 3,5 th (0,0336n — 0,967) + 4,5,
rage S — vacrora GueHuH,

1 — YUCJAO MOJYTOHOB, OTCUUTHIBAEMBIX OT ast', BBEPX 1O gHANA30HY
€O 3HAaKOM -+, BHH3 — CO 3HAaKOM—.

Ecnu n3pecrna uacrora f ToHa, AJsi KOTOPOro HUIETCS PO3JUB, TO
1 HaxoadaT no gopmyde:

n=12 log2—4—4jo— .

[lo smnupuuecknum ¢opmyJdam uucjao GUeHHHA Jerko mojicunuTath, d
COOTBETCTRYIOLIME unciaa OueHud Ads ToHos nuMelorcd. [asa apocrorht
W3JI0XKEHUS NPUBEAEM 34€ech TOJNBKO rpadukd GUeHHH IJsi «OCTpPOro» H
«Tynoro» posjusa {cMm. cxemy 16 Ha c¢. 109), rge niasdHbie Kpusbie
COOTBETCTBYIOT pacueTHbIM 3HAYEHUHAM, a JOMaHble — IKCNepUMeHTaNlb-
HbIM JaHHbIM, TMOJAYYEHHBIM Ha aKKOpgeoHax [BYX H3BECTHHIX (UpM.

BepruxkanbHaa ocb — uficia OueHnH, ropusoHranbHas o6Go3Hauaer
10TH NpaBOro NoJayKoprnyca uHCTpymedTa. BuaHOo 40BOJBHO ygauHoe
0BNaeHye MpeaJoKeHHOro PacueTHOro po3auBa ¢ PO3JNUBOM B HHCTPY-
1€HTax, OTJUYAUIMXCH XOPOWWMH 3BYKOBHIMH KauecrBamu. Ha obenx
KCMEePUMEHTANbHBIX KPUBBIX 3aMETHO yMeHbLUIEHHEe TOYHOCTH HACTPOUKH

03JldBa K CaMbiM BEPXHHM W HHM3KUM HotaMm. Popmysbl Ha OCHOBE I'd-
ep6oJIuecKoro TtaHreHca yjao6Hbl TeM, 4TO OpPH JIO60M paclldpeHud
BYKOBOIO Auana3oHa fA3bYKOBOro MHCTpyMeHTa (8 GasfHax Ao 64 u 6o-
2e MOJyTOHOB) GUeHHA, PacCuMTaHHbIe M0 HUM, HE BBIXOAAT B 06J1aCTh,

MPUTOIHYIO AJ1f HCNOJAb30BAHUSA U3-32 PE3KOro ANCCOHUpoBaHnd. 31ech

ANOJHAOTCA BCE 3aKOHOMEPHOCTH A/ «TYNOTO» U «OCTPOra» PosJiuBsa,

KOTOPBIX MBl [OBOPUJIN [0 BBEAEHHS MaTeMaTUYECKHX (POpMYJL.
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Cxema 16. 3aKOHB! «pa3jHBa» HJf A3LIYKOBOTO HHCTPYMEHTa

CyiuecTByeT TakyKe cBoeoOpas3Hbifi ()paHUy3CKAH PO3JIUB <MIO3€TT»
MPU KOTOPOM B KaXKI0M TOHE OJMH fI3bIYOK HaCTPOeH B HOMHHAJbHOE 3Ha
yeHye, BTOPOH 3aBbillleH HA HECKOJbKO repl, d TPeTUH 3aHUIKeH Ha He
cKolbko repu. Hanmpumep, si3pluki MOTyT dMeThb TaKde OTKJAOHEeHUS

HomuHadbHaf YacToTa fiabluka, i a=220 a'=1440 a%=880 a%=1760
OtkJIOHeHHe BepxHero sawiuka, [y -+2,7 +45 +8 +14
OTKIOHEHHe HHXHero Asbiyka, 'u —1,5 —2,2 —4 -7

3ByuaHue akKKOPJEOHA C PO3JUBOM «MIO38TT» OTJIUYAETCS HUBOCTHIO,
SIPKOCTBIO, Cepe6pUCTOCThIO, 3BYK KaK Obl HCKPUTCS, H €ro yxKe He cryTa-
ewb HU ¢ Kakum apyrum. Ha scrpage oH He3aMeHUM.



IV. TEXHHKA HACTPOHKH

MacrepcTBy HaCTpOHKM y4yaTCHi NPAKTHYECKH, WM HEeMb3f OBJajieTH
MPOYTH HEKOTOPOEe KOJIHUECTBO TeopeTHUecKHX paboT M NpaKTHYECKH
pykosozcTs. Hyxna KpOnoT/inBas TPEHHPOBKA CJAyXa H PYKH € KJIIO4OM H
ApyruM patodnm nHcrpymentom. OAHAKO OBJlajJeHne OCHOBAMH TEOPHH H
NpUeMaMH ONbITHBIX HACTPOHIMKOB MOXKET 3HAYHTEJbHO YCKOPHTH 0O6Y-
yeHde 3TOMY YHHKAJbHOMY MAaCTepCTBY.

B 371o#i raiase Gosbilloe BHUMaHWe GYAET YAeJleHO HaCTpoHKe KJaaBHIL-
HbIX HHCTPpyMeHTOB. My3bIKaHTbl, HTpalOillie Ha Pa3/H4YHbIX CTPYHHBIX
HHCTPYMEHTAaX, HACTPAUBAIOT HX CAMOCTOSITEJbHO, HO He MHOro Hafiaerca
NMUAHUCTOB, KOTOpble CMOCOGHE HAcTPauBaTh CBOH MHCTPYMEHT, TaK Kak
HacTpoiika ¢oprennaHo — cjaoxKHas U KBaaugpuuupoBaHHas pabora.
OgpHa 43 3ajau AaHHOH KHUIY — CHOCOGCTBOBATb PACLIMPEHHUIO Kpyra
MY3bIKAHTOB, HACTPaWBAIOLIMX MHAHUHO WJIH POSiJb CaMOCTOATENBHO.

1. Hacrpo#ika KAaBHUIHBIX CTPYHHBIX HHCTPYMEHTOB

Cocroside KJIaBHUIHbIX WHCTPYMEHTOB, KOTOpble MPHXOJUTCA HacTpau-
BATh HACTPOHINMKAM, MOXET ObITb Pa3/JUUYHBIM MO CTAaOWUABHOCTH CTPOS
¥ M0 (prU3N4ecKoH COXPaHHOCTH OCHOBHBIX YacTel: OMOPHBIX KOHCTPYKUHH,
MexaHHKH, Kopnyca u T. I. Pasymeercs, HaCTpOHIIMK AOJKEH yUHTBIBATb
3TO COCTOsIHME, HO BO BCEX CJydadx, Koria He tpebyercs npejiBapuTeb-
HBI# DEMOHT, TO €CTh TOr[d, KOrja Heob6xoiuma pa6oTa HMEHHO HACTPOH-
IIMKa, a8 He pecTaBparopa, A0JKHa ObITh NMPOBeJeHa noaHas HacTpolika,
HauynHad ¢ 06MACTH TeMIIepypoBaHue U no Bcel uikane, Hekoropoie Hacr-
POHUIMKH NMEIOT Bbi3bIBAIOINYIO COXKAJIeHHe MPUBbIUKY HAaCTPAUBATb HHCT-
PYMEHT Ha TOH BBICOTE, H4 KOTOPOH OH HAXOAHTCHA K MOMEHTY HAaCTPOHKH.
JosxHo GbITh NPaBHJIOM, UYTO MepBOH onepalvell Bcerga ABAdeTCA yCra-
HOBKA CTPOfi B KAMEPTOH, MPOBepPeHHbIH W TOYHO HACTPOEHHbIA Ha TOH
22" 440 T'y. MiHorja orpaHuuuBaloTCs BHIGOPOYHON HACTPOHKOM OTAe/b-
HBIX XOpOB, a TaMm; rie Hau6Gosnee 3aMeTHbl OTK/IOHEHHS,— HOAUYMCTKOH
OTJefbHbIX MHTEpPBAJIOB, YTO TOXe HejonycTumMo. Ecau ectb BO3MOXK-
HOCTh, (pOpTEnHaHo Clejyer HACTPauBaTh MO NOJHOH mporpamMme,
OCHOBHOH HHCTPYMEHT AJIfi HACTPOHKH: KamepTroH (WJH HECKOJBKO
KaMepTOHOB C PA3HBIMK YaCTOTAMH TEMIEePHPOBAHHON [IKaJbl), HACTPO-
eyHble KJIO4Yd, PasjanyaloiiHecs Mo AMaMeTpy T'He3ja MOJ I'oJIOBKY BHD-
Gend (Ha HOpMaJbHBIA W YTOMINEHHBIH BHpGeab) W no (opme pyukH
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Puc | WHcTpyMmeHTH An HACTPORKH H HHTOHHDOBKH

(T'- anu T-o6pa3zHoit), KJAHHKH JepeBsiHAble, OKJIEeeHHbIE 3aMUIeH, H pe3H-
HOBBIE KJIWHKH, HHTOHHPOBOUHble HUrael (cM, puc. 1). Kpome Toro, Moryr
MOHAaA06UTBCS OTBEPTKY, MIOCKOTYOUb, Kycauku, XOpei3eH, KPIOUoK AJs
noibema KoJel CTpyHbl Ha BHpGese. [locnenHHe HHCTPYMEHTHE NpUMe-
HAIOTCHA NpY 3aMeHe CTPYH.

HacrpoeuHniii kaiou KenaTelbHO MMEThb LelbHOMETAMIHUeCKdd, a He
€O cbeMHO# roJoBkoil. Jlio6asa cmeHHas rofoBKka B KOHIle KOHIOB pas-
GaJnrplBaercs, MosiBasercd JOQT, 4TO TOJABKO 3aTpyAHdAer paGoTy mno
TOYHOH yCTAHOBKe BbICOTbI CTPYH.

B npoaaxe uMeoTcH A3LIUKOBEIE KAMEPTOHBI, THIIA CBUCTKOB. Hy:xkHO
npejocrepedb OT HX NMpHMeHeHdd AJA cepbe3HbX BHJ0B HacTpoilku. Ta-
KHMH KaMepTOHAMH MOXKHO [TOb30BaThCA JIOOHTENAM NPY NOBCeAHEBHOMH
HacTpoHKe CMBIYKOBBIX M LIMIKOBBIX HHCTPpyMeHTOB. HH B koem cayuae
X HeJb3s HCMONb30BaTh AJAf HACTPOHKH KAABHIIHBIX HHCTPYMEHTOB,
HOCKOJIbKY UacToTa fI3blYKOBBIX KAMEPTOHOB CHJIbHO 3aBHCHT OT TemIiepa-
TYpPbl H BJIAKHOCTY MONMAjAaEMOro Ha SI3bIYOK BO3AyXa M B mpouecce pa-
60THl ¢ fI3LIUKOBBIM KaMepTOHOM 4YacCTOTa ero HHKOoria He OblBaeT [10cTo-
fAxHoi. Jlake BHJIOUHBIA KaMepTOH MOoJABepraeTcfl BJAHAHHIO Temnepary-
pbl, ¥ HACTPOHINMK LOJKeH 3HaATb 06 3TOM.

3arayuieHye CTPyH NPOM3BOAAT ¢ MOMOIIBIO PE3HHOBLIX HJH JepeBsiH-
HBIX, OGTAHYTHIX 3aMlUed, KJAHHKOB JlepeBAIHHBIA KJAHHOK HCHOJAb3YIOT
NpH HACTPOHKE CTPYH AUCKAHTA MHAHHHO, I'le H3-3a MaJoHi AJHHBI CTPYH
TPYJHO BCTABJAATH Pe3UHOBBIH KJAHHOK. CTepiKeHb [JepeBAHHOTO KIUHKA
¢BOGOAHO NPOXOAUT MEKAY raMMepIUTUAAMYU (CTepKHAMH) MOJOTOUKOB
¥ BCTaBJAETCA MEXAY CTPYHAMH OJHOIO XOpa HJH MexXAy COCeIHHMH
XopamH.

Pe3nHOBBIH KJAMHOK BbIpe3alOT M3 MaCCHBHOIO KyckKa JL0OCTaTOuHO
TBepJo#d pe3nHnl AnAHHOH npuMepHo 70— 100 mm, mupunoi 15—I18 MM 1
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TOMIUMHON A0 6 MM. KNHMHOK BHIDE3aIOT CHAYala OCTPHIM HOXKOM U 3aTeM
3arJakuBaloT HEPOBHOCTH HAMHJABHHKOM WM, YTO elle jay4lle, o6paba-
THIBAIOT Ha HIM(OBAJNBHOM Kpyre.

Hacrpansathe nuadHuHo Hactpoiutuk goJdxked cros. Ho macrepa e
BCErga NPHAEPKUBAIOTCA 3TOro NpaBu/a ¥ HACTPAHBAIOT TaKXKe W CUlA,
0co6eHHO KOrAa NMuUaHuHO MaJjoraGapuTHoe. ABTOpY npuuiioch Habmo-
AaTb HACTPOHIUMKA BBICOKOrO pOCTa, KOTOPHIA HAacTpamBajd NUHAHMHO,
IIMPOKO paccTaBuB Hord. [lo ero yrBepikAeHHIO, TaKasd MO3HLMA jaer
HajeXXHyIO ONOpy KOpHyCy W pyKam.

KamepTOoH jep)xaT 3a DYKOATKY W Pe3KOo, HO He CAHUIKOM CHUJbHO,
yapsioT UM O KaKOH-160 TBEPAbIHA NPegMeT, HOKPBITHIR TKAHDBIO, CYKHOM,
pe3yHoi. MokHO NMpocTo yaapATh BUJIKOH KaMepToHa 10 COTHYTOMY
lycTaBy KHCTH cBOOGOAHOH JIeBOH PyKH.

Hacrpoeunbliii K104 MoxKeT GBITh MOCAKEH HA rOJIOBKY BHPGefl B BOCh-
VY pasJiuHBIX MOJOXKeHUuAX. Kakoe u3 Hux npeanoututenbdee? O6uian
YeKOMEHJalds: pyuka KIoua y posisisl OJKHA CTOATH pasee, a y MHAHH-
10 HECKOJIbKO JieBee BOOOparkaemo# JHHHM NPOAOJIKEHHS] CTPYH.

Pacnionokense pyKosATKy KJiouya CripaBa OT BHpGeNafl (NIpH HaCTpOHKe
IHAHUHO) CUMTAETCH HenpapBu/ibHBIM, XOTA Ha MPAKTHKE MOXHO BCTpe-
UTb Y HEKOTOPBIX HAacTPOHIIMKOB ¥ Takoe nosoxkedHe Kawua. [Ipu pac-
[OJIO’KEHHH PYKOSITKH CNPaBa B MOMEHT MOBBILIEHHS HATAKEHHA CTPYHBI,
la HUXKHIOIO YacTh rHe3ja BupbGeab6aHka okasbplBaercd GoJbLIOe aaBJe-
[HE, KOTOpOE CMUHAEeT gpeBecHHy. B KoHeYHOM cueTe MPOMCXOANT pacilia-
piBaHHe rde3ga 4 ocnabienue nocagkd Bup6ens B BuabGepGanke. On-
aKo NMpH HacTpo#Ke caMblXx KpaWHHX CTPyH 6acoBOro U AHCKAHTOBOrO
€rUCTPOB MPUXOAUTCH OTCTYIATD OT «MPABUJABHOrO» MOJOKEHHUSA KII0UYa,
aK KaK uHave KJIO4 TaMm He MOoCTaBMlub Ha BUpOGEb.

ITonyuaerca xak B u3BeCTHOH cHTyauuu: «Henbss, HO ecian ouedb
e06x0AuMOo, TO MOXKHO>». [lo HalleMy MHEHMIO, eClH He 3J0ynoTpebadTh
MMIIKOM OOJIbIIAM MepeHoCOM DYKOATKH KJioua BOpaBo (B posje —
neBo), TO TAKOE MOJOXKeHHEe TaKxkKe MOXKeT ObiTb JOMYyCTHMBIM B mpak-
ike. UTo ke Kacaercs uM3adIUHEro gaBjieHus Ha rde3go pupbeabnbanka,
> OHO JEHCTBUTENBHO He KeJaTelbHO ANfl GecrnaHuupHBIX YYTYHHBIX
aM HHCTPYMEHTOB, TO €CTh TaKUX HHCTPYMEHTOB, ¥ KOTOPBIX UyryHHafl
ama ¥meeT OKHO B o6JacT pacrnojoxeHusl BupGeneii. B coBpemeHHBIX
TaBULIHBIX HHCTPYMEHTAX MPHMEHEeHbl HCKAIOUUTENbHO MaHLHPHBIE 4y-
THHBIE paMbl, ¥ B HUX JlaBJeHue BHIXOAHOH YacTH BHpGesel nepeaaercs
ecTKOH miacrude naHuppd. [Toatomy pacrnosokeHne pyKosTKd KJloua

Ha CTOpOHEe CTPYHBl, ¥ HA MPOTHBOMNOJOXHOH CTOpOHEe onpejesiercs
HEKOTOPBIX ¢AY4asAX TOJNBKO ya06CTBOM paboThHl ¢ KJAIOUOM H He JOJIKHO
MeTbh 0CO6Orc OTPHLATENBHOrO BJAMSHUA Ha NMPOYHOCTh MOCAAKH BHP-
el B MaHUMPHBIX HHCTPYMEHTAX C XOpoUIHM jgepxkaudeM crpos. Ho
YaBOe pacroJjoXKeHye PYyKOATKY HeXKelaTeNbHO 11 GecrnaHUUpHbIX MH-
PYMEHTOB, €cd K Tomy ke ciaba nocajgka BupGesed B rHesjax.

Ha nepeom 3Tane opaasennsi paboTol ¢ HACTPOEUHBIM KJAOHOM Heol-
IMMO YCBOWTb MPABUJIO: TONIOBKA KJIOYA BCErAa AO0JKHA GbiTh MJIOTHO,

) ynopa ycraHoBJieHa Ha BupGese. B uHCTpymMeHTe MOTYT CTOATH U pe-
YHTHBIE yTOJlleHHble Bupbesau. [Iad HHX KejaTebHO HMETb COOTBET-
BYIOULYIO FOJIOBKY HACTPOEYHOrO KJio4a ¢ 60JbUIHM Pa3MepoM BOCbMU-
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rpaHHoro ruesja. IlocraHoBka HOPMaibHOW TOIOB KM Ha yTOJINEHHBIH
BUpOe/Ib MOXKET NMpHBECTH K Mopue KBajparta BUPGesst y x Hosbliomy
JIOPTY NpU HaCTpoOWKe. '

O6b14HOH ouM6KOH HAYMHAIOW Ero HACTPOHIIIUKA fl BJITeTCA MOCTAHOBKA
KJ1i04a He Ha TOT BupbGesb, CTPYHA KOTOPOro HACTP AMBAeTCH B AaHHHIM
momeHT. B BepxHem perdcrpe 310 Yacro ABAAETCA I PHUMHOK NEepeTsKKM
H OOPLIBA CTPYHH, TAK KaK HACTPOHINMK, He CABIIA 13 MeHeHUHA BHICOTH
HacTpayBaemoH CTPYHH, NMepeTArnBaer APYIyI0 CTRYHY jo ee o6phiBa.
ITostomy pekomenpyeTcs Kax/Apiii pas cHaya/ia y6eAHThCA B NPaBUABLHO-
¢ty BHI6Opa BupGens.

Lenb HacTpoiiky — MOJyYeHHEe MPABHABHO U YCTOHYHBO HACTPOEHHBIX
CTPYH C TOYHO BBLAEPKAHHBIMH BHICOTHBIMH COOTHO IleHusimu. Crabuib-
HOCTb UYaCTOThl 3BYYaHWf CTPYHBl 3aBHCHUT OT TOH TEeXHHUKH HACTPOHKH,
KOTOpO# Biajeer HacTpodinuK. Ilog ycTOAUMBOCTBIO 4acTOThl CTPYHH
3/1€Cb C/1€[yeT NOHUMATb CMOCOGHOCTL CTPYHE COXPAHATL NPUAAHHYIO €ff
4aCTOTY NpY BO3AEHCTBUYM CHIBHBIX YAApOB MO KAaBHue, Ot gaHyoro no-
HATHS HEOGXOAMMO OT/IMYATh CTAGHABHOCTD CTPOS HHCTPYMENTA, 3aBUCH-
YO OT JVIMTEIbHOCTH NMPOLECCOB PENaKCcalnd CTPYH ¥ ONOPHBIX KOHCT-
PYKIHH, OT MPOYHOCTH MOCAAKM BUpGeJed, U3MEHEHH TemIleparTypHo-
BIAXKHOCTHHIX yc/aoBui BHeurned cpeanl. Ilpu BbICOKO# cra6uibHocTu
CTPOfl CTPyHa MOXKET GbITb HACTPOEHA HEYCTOAYMBO 43-3a HenpaBuib-
HO{ TEXHUKH HACTPOHKM, U NpH NEPBHX XKe CUAbHHX yaapax no kaasylue
CTpyHa OKasercs (hablIHBO HACTPOCHHOK O OTHOLI €HHUIO K APYTUM CTPY-
nam. Ilpy Hu3ko# cTaGUABHOCTH CTPOS CTPYHA AAXKe Npd NPABHILHO
BLIGPAHHOM TexHWKe He GyJeT yCTOHUMBOA NPOAOJIKHTENbHOE BpeMms.

Uro XKe B TakoM Cjyyae OnpelessieT YCTOHUMBOCTh YacTOTH CTPYHBI?
IToBeenue cTpyHbl B NpoLECcce HACTPOUKM onpelenisietcs AByms Paxro-
pPaMH, 3aBUCHLMMH APYT OT Apyra: yupyrocThio HACTPpauBaemMo# cucTeMhl
v TpeHuem B Hedl. Kaxan# u3 3TuX QaxkTOPOB HMEET HeCKOABKO COCTAB-
Asiowmx. Eciu noj nonsATHem «HacrpauBaemasi CHCT€Ma» nojpasymeBaTthb
BCE, UYTO 3aKper/ifieT, HaTAMMBAeT ¥ MOANEPKHBAGT CTpyHy B TOYKAX
CONPHUKOCHOBEHUA ¢ HEH, TO B 3Ty CHCTEMY MBIl JOJIKHB BKJAIOUHTH
BUpGEJb ¢ BHpGeaL6aHKOM, CTPYHY U ONOPH CTPYHBL: arpad™® uiu kiaur-
wrabuxk** ¢ kanogactpoM™ ¥, wWITH(TH HA WUTET€ H pamubil WTHPT Ha
uyryHHo#i pame. BoT 3Ty BCIO cucTeMy B pe3yJbTaTe HACTPOHKH HEO6XO-
A¥MO OCTaBUTDb B TAKOM COCTOSIHHH HANpSKEHHOH YCTORUMBOCTH, KOTOpOE
Hau/1y4dlym o6pa3oM COXPAHHT 3aJaHAYIO 4aCTOTY CTPyHbi. [lepeuncium
cocrapasioiye pakTopoB ynpyrocry v tTpenus. K nepsomy najgo ornecru:
yOpPYrocTh BupG6edsi, COCTABJIEHHYIO, B CBOIO O4€Pe/lb, U3 ynpyrocTu camo-
ro Bup6ens ¥ ynpyrocty r{esja B Bup6ein6aHKe, YIPYroctTb HepaGouux
yacTedl CTPyHBl, YOPYrocTh pabodyed 4acTd CTPYHbBI, ynpyrocTh wITera,
CBA3AHHYIO ¢ YIPYroCTbIO J€KH, U YNPYroCTb WTErOBHX WTHHTOB.

K dakropy Tpenusi ciegyer OoTHeCTH TPeHue BHPGeisi B ruesje Bup-
Geab6anka, TpeHue B arpade wix Ha KJIaHrwWTabHKe, TpeHue Ha wITere
Tpenne na wrudre uyryHHol pambl Mbl He GYAEM paccMaTpHBaTh, IO-

* Arpad — BHHT c OTBepcTHeM B roJOBKe, CAYXaUlMi LIS OTCEUKH CTPYHbI
** KJaHruTa6uk — pe6po OTcedkH CTPYH Ha YyryHHOH pame
*** Kanogactp — mnaHKa 48 NPHKHMA CTPYHH
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CKOJIbKY OHO, KaK MPAaBHJIO, BEJHKO H MPAKTHYECKH HCKJIUAET pac-
CTPOHMKY CTPYHB! H3-3a CABHTa ee OKOJIO INTHOTA.

YTo npOHCXOZHT NPH HATATHBAHHH CTPYHBI B TAKOH cHcTeme? [lpexae
BCETO HATATHBAETCS YHACTOK CTPYHbl Mexpay BHpOejseM W arpadom
(kanogacTpoM H KiaaHrwiTaGUKOM), najiee HaTArHBaeTcsl ee pabouas
4acTb M B MOCIERHIO oyepenb — Hepabouas 4acCTb MeXKAY LITETOBLIM
ITHHTOM H WTHHTOM UyryHHOH paMbl. [10CKOIBbKY CyllleCTBY€eT TpeHHe B
MecTax oTceuek paGouell HacTH CTPYHBI, HANPSKEHHe B KepHe CTPYHbI HE
Pa3/iH4yHBIX €€ ydacTKaX OOblYHO HEOJHHAKOBO, H 3TO CO34aeT ONHY M3
MPeRnoChIOK HEYCTOHUHBOIO MOJIOXKeHHS CTpyHbl [ledcTBHTebHO, HA-
npsiKeHHe B KepHe CTPYHBl y BHpGesfi GoJiblle HAMpPsKeHHA paGouef
YACTH CTPYHBI, & MocAenHee Gosiblle, yeM HanpsXKeHHe Hepabouel yacTH
CTPYHBI Y IUTH(TA 4yryHHOH paMbl. [Ipu nocreneHHOM NOBLIIUEHHH CHJIbI
yiapa MOJOTKa MO CTPYHe H MPH YCJOBHH, UTO BEJHUHHA TPEHHS IIDH-
6/1M3HTeNIbHO ORZHHAKOBA HA MeCTaX OTCeYkH pafoyedl 4HACTH CTPyHH,
cHauajia BblpABHHBAIOT HaIpSKeHHs B KepHe mo o6e CTOPOHBI arpaga
(knanrwrabuKa), 3aTeM MOXKHO BHIDABHATh HANpPAXKeHHe B KepHe NO 06€
CTOPOHBI IUTErOBLIX WTHOTOB. OTH 06a BoIpaBHHBAHHA HaNpsKeHHH MO-
pa3sHoOMy CKa3bIBAlOTCH Ha HacToTe KoMeGaHHii CTPYHbI: CHAYa/ a 4acToTa
MOBBIIAETCH, TAK KAK CKAYOK CTPYHBHI Ha arpade IpH MepBOHAYAJIbHO
60/1bIIOM HanpsXKeHHH B Hepabouell yacTH CTPpyHbl Y BHpGe/isl MoBblIIAET
HanpaxeHve B paGouell uacTh, a ¢ HUM H 4YacTOTY. Tak Kak Hampsxe-
HHe B HepaboueM ydacTKe CTPYHBI 3a MITeroM GbLIO HUXKe HaMpSXKeHHS
B OCTAJbHBbIX YYACTKaX, TO CJBHT CTPYHBI MO LITEry BH30BET yXKe MOHH-
JKeHHe 4acToThl pafodell uacTH CTPpyHb. Mbl paccMOTpeJiH OJHH BapHaHT
paboTbl CTPYHEI 1IPH ONlpeliesieHHOM COOTHOLUEHHH TPEHHH H ylpyrocrefl
3/1eMEHTOB HacTpaHBaeMoH cHcTeMbl. B Kax<1oM HHAHBHAYAJbHOM CJy-
Yyae Ka)XkJAOMy HHCTPYMEHTY, CTpyHe OYAYT CBOHCTBeHHb KOHKpeTHBIE
COOTHOLIEHHSA BeJHUHH TPeHHH B OMOpax H ynpyrocTeil, KOTOpble 3apaHee
OMpene/HTh HeBO3MOXKHO. Hanpumep, npu 60/iblioM TPeHHH Ha uTere
HaMpsXKeHHA B KepHe MO 06eHM CTOPOHAM LUTEra NPH CPaBHUTE/bHO Caa-
6bIx yaapax BooGiue He 6yayT BelpaBHUBaThcA. [loBenenue cTpynnl GyaeTt
HHbIM, €CJIH OHa [IpefBapUTesbHO Oblia CYLleCTBEHHO MepeTAHyTA H Ha-
CTpPOeHA C ITOHH)KeHHEeM HaMpsiKeHHS BepxHero HepaGouero yuacrka (y
BUpGesisl). BeinuHHa TpeHHS HA OMNOpPAx MOXKET CYECTBEHHO MeHAThCA
B pa3HbIX CTpyHaXx. B HekoTOpbIX cayuasix TpeHHe MOXKeT GbITb MOYTH
paBHbIM HYJI0, 0COGeHHO Ha KJaHriuTabHKe, HJH QOCTHraTb GOJABILOTO
3HaueHHS, KOTJa COMNpPHKACaWHecsd YHACTKH CTPYHbl H KjaHTiuTabHKa
MOKPAITEl PXKABHHHOH HJIH CTPYHA HMeeT B 3TOM MecTe H3JioM. UToGHI
npeoponeTh MOJOGHBle MPENSATCTBHA [PH HaCTPOfiKe, PEKOMEHAyeTcH
npeaBapuTesbHo ociaabuts cTpyny [13]. EciH ke ecTb yBepeHHOCTb
B TOM, 4TO TpeHHe CTPyHBl y arpada HJIH KiaHTwTabHka IOCTaTOYHO
MaJ/io, a HeoOXOLHMO CHATb «34CTOHHble» fIBJeHHA B CTPyHe Ha LITere,
MOXKHO MpOAeNaTh CAelylollee: CJAerka NepeTsHyTb CTPYHY H B MOMEHT
3TOH MepeTHXKKH CHJIbHO YAAPHTb MO KJABHIUe NAHHOH CTPYHHI, 4TO BhI-
DOBHHT HalpsXKeHHe Ha wWwrTere. [IpH nocienyouemM MOHHXKEHHH HANps-
KeHHS, N0BOpayHBafd BUPGe/b MPOTHE 4ACOBOH CTPeJNKH, OLHOBPEMEHHO
/0APAIOT MO KiaBHILE, BBIpABHHBAA HaNpsKeHHS yXKe [0 06€HM CTOpoO-
iam arpaga JlonmycTHM Telepb, UTO HANpSRKeHHE HA LITere JOCTATOUYHO
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BLIPOBHEHO, & TPeHHe CTPYHbl MeX Y I3TETOBLIMH I3TH(HTAMH TAKOBO, YTO
HeGOJibllie H3MEHEHHS HAIIPSKEHHA B CTPYHe oy BO3felicTBHeM BHpGeas
He Aal0T BO3MOXKHOCTH CTPYHe CKOJIb3HTb IO wiTery. Bo3Hukaer Bompoc,
KakHM f0KHO GbITh HanpaB/ieHHe ABHKeHHA HepaGouel 4acTH CTPYHBI Y
BHpGesisi, NPUBOsisilLiee K TOUHOH HacTpokike pabouelt uactd cTpynbl? Ovye-
BHJHO, 3TO [OCJejHee nBHXKEeHHe, Bhl3blBaemoe jnelicTBHeM BHpGeis,
JIOJI2KHO GbITb TAKOBBLIM, YTOOLI HalpAXKEHHS B KepHe CTPYHBL 10 06GedMm
cTopoHam arpada HJH giaHrimiTabuka ObliH 110 BO3MOXHOCTH pPaBHBIMHU.
JeficTBHTeIbHO, ecsid 3aKaHYHBATb HACTPOHKY CTPYHHl Tak, YTO Y BUpGe-
Jifl HanpsiKeHHe B cTpyHe Gyner Gosbiue, yueM B paGovel 4acTd, TO IPH
CHJbHBIX Y1apaX cTPYHA MOXKeT [epecKOYHTb B CTOPOHY BHpOesifl H 3aBbl-
CHTb CBOIO YacTOTy, TO eCTb Npou30ieT ee paccTpoiika BBepx. Ecan Xke
HacTPOHKY 3aKaHYWBATb NDU IOHHXKEHHOM HaIpsKeHHH B KepHe Hepa-
6oueil yacTu cTpyHbl Y BUpOeJisi 10 cCpaBHeHHIO ¢ HaMpAXeHdeM paboued
4acTH, TO JaJibHeHliasa paccTpoiika OyneT MPOUCXOAHTb C MOHUXKEHHEM
HacTOThl CTPYHBL.

Ecnu He nMpuHHMATL BO BHHMAaHHe HHKAKHX APYTHX (akTOpOB, TO
cjenyer MpH3HaTtbh, 4To GoJiee Liesiecoo6pasHa HacTpoHka C MOOHATHEM
BLICOTBI CTPYHBI, TO eCThb Ha lOBblieHHe. B 3TOM ciyuae 6oJblioe HaTH-
’KenHe HepaBouero y4yacTka 6yneT CTpPeMHTbCS IMOBBICHTb HAaTsIKeHHE
paGoueil yacTy cTpyHbl. Ho 370 nmoBHllIeHHe KOMIEHCHPYETCH BHITAXKKOH
CTpYHBl U ocJiabjieHdeM HaTsKeHHS H3-3a OObLIrpbIBAHHMS HHCTPyMEHTa.
Taxkum o6pa3oM, gBa NPOTHBOIOJOKHBIX POLecca B3aHMHO HeHTpaJiu3y-
I0TCA, YTO cO3jaeT MpeaNoChliKH A YCTOHYHBOCTH, CTAGHJbHOCTH Ha-
CTPOHKH,.

[Tpu wacrpolike c noHukeHueMm o6a BHIUeyKa3aHHHIX QakTopa (MeHee
HATAHYTHIA HepaGouull y4acToK, OGbIrpbiBaHHe) BO3ZelCTBYIOT Ha pabo-
Uyl0 4acTb TOJIbKO B OZHOM HalpaBJieHHH — yMeHbLIeHHS HalpsKeHHSA
H, CJlej0BaTesibHO, CHHXKeHHSI YacTOThl KoJieGaHHH CTPYHEL

BiusiHue Ha cTabGHJIbHOCTD HAcTPOHKH OKasblBaeT TaKXkKe U OKOHYa-
TesibHOe noJsioxkeHHe BUpGend. [locnenHum nBHXKEHHEM Kiloua BHpGelb
MO2KeT ObIThb MOCTABJIEH B TPeX [OJIOXKEHHAX: 1) HeMHOrO HaK/JOHeHHHIM
BHH3 (Y NHAHHHO), 2) B cpeaHeM HeHTPAJbHOM MOJOXKEHHH H 3) B BepX-
HeM nosioxKeHHH. OueBH/1HO, HeHTpasibHOE H BepXHee [M0JIOKeHHS BHpGes
XyXe, [0 CpaBHeHHIO ¢ He6OJIblIHMM HaKJOHOM B CTOPOHY CTpyHEL [IpH
CHJbHBIX Yiapax [0 CTPYHe BO3HHKalOIlee 106aBOYHOe HATSI>KeHHe MOXKeT
H3MeHHTDb M0JIOXKeHHe BHPGesia BO BTOPOM H B TPeTbeM CJy4afaX H, Clelo-
BATEJIbHO, H3MEHHTCH HACTPOHKA CTPYHbL. B nepBom xe cayuae ynpyroctb
BHpGesifi NO3BOJIHT €My COXpaHHTb 33JaHHYIO HACTPOHKY CcTpyHHl. Takum
o6pa3oM, npenBapuUTesibHO HanpskeHHbH BUpOenb MpencraBifieT JJfl
CTpyHbl GoJsiee HameXxHy0 onopy. B cBfI3M ¢ 3THM BO3HHKAaeT BOIPOC:
MOXKHO MJid Hesib3fl H3ru6aTb BHPOesib B Mpollecce HACTPOHKH, XOpOLIO
3TO HJH IJIOX0, H MOYyeMy?

[Towa6atopnaiite 3a pa6oToli ONBITHOrO HAacTpoHLWKHKa. Bpsn Jiu BB yBH-
JIHTe HACTPOHKY B HYHCTOM BHZAe TOJbKO C MpHMeHeHHeM OJHOrO Bpalla-
TesJbHOTO ABHXKeHHA BHpGessi. 3jech caM OnbIT roBopHT 3a ce6Aa. Tor,
KTO XOTH Gbl OXHH pa3 HACTpaHBAJ KpaHHUH HUCKAHT MHAHHHO, 3HAaeT,
4YTO OfHHM BpalleHHeM BHpPGeJsl CTPYHY HAcTPOHTb MOUTH HEBO3MOKHO.
CnBHI KOHL@ CTPYHBI [OJIXKeH OLITb He3HAUHTENbHLIM, TaK KakK Jaxke
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#e60.1b1I0H NOBOPOT BHPGEs CHABHO MOBLILIAET HJH NOHWKAEeT 4acToTy.
[lpn Bpawesnn B BupOesie HeH3GEKHO CO34AI0TCA KPYTHJbHbBIE H H3THG-
ubte neopmaurid. CHiibHblIE BO3AENHCTBHS Ha roJIOBKY BHPGe/IS BHI3bIBAIOT
KaK MOBOPOT, Tak H ero H3ru6. Majibie ycHJIMS He COMPOBOXKAAKTCH
NMOBOPOTOM, TOUHee, cABHIOM BHpGenfl B BHpGenbGanke, HO Gaarojaps
ynpyrocTi BupGeJisi, MPOTHBOCTOALLEI0 KPYTHJBHBIM H H3THOHBIM HanpA-
JKeHHAM, CO3LaBaeMbIM CTPYHOH H HACTPOEHHbIM KJIOUOM, YAaeTcH MoJy-
YHTb BeCbMa MaJible CMELLEeHHA KOHIIAa CTPYHbI, 1OCTATOUHble A5 TOUHOMH
yCTAHOBKH BbICOTHI.

Ecnu ne npumeHfiTh HeGOJbIIMX H3rHOGAWOMHX YCHAHH Ha BHPGead B
IHMCKaHTe, TO, B Cy4ae UX IUIOTHOH MOCaAKH, CTPYHBI MOXKHO MepeTAHYTh
Ha MOJYTOH, MpexKje YeM HauHeTCH BpauiaTe/ibHOe [BHXKeHHe BHpGens.
Kak ormeuan nacrpoiimuk Mockosckoit koncepsaropuu I'. K. BoruHo,
MIbITHBIE HACTPOHILHMKH YMEJO HCHOJAB3YIOT KPYTHJbHbie H H3TrHOHbIE
le¢popMauuu BupGesnedl nas Oogee TOYHOH H YCTOHYHBOH HaCTPOHKH
[13]. Heaarb neGoablune u3ruGbi BUpGenell TpeGyeTcsi O4eHb OCTOPOXKHO,
IToGbl He cAoMaTb BHpPOeab W He pacliataTb OT Upe3MePHOro ycepiHs
ne3no B sHpGennGanke HacTpoHWHK HoMXKeH UYBCTBOBATb H YMETb
laxO4HTb LEeHTPadbHOe MOJ0XeHHe OCH BHPOEs, OT KOTOPOro MOXKHO
denatb HeGosbwo# H3rHG Eciu B peaysnbraTe HEOMBITHOCTH HacTPoO#-
1HKa BHPOesb YK€ Upe3MePHO COTHYT W er0 ellle AOMOJHHTENBbHO H30-
HYTb, TO MOJOXKeHHe CTPYHb OyHeT coBeplUeHHO HecTaGHJIbHBIM, €CJH
oo6ie BHpGesnb BbLAEPKHT Harpy3ky. [Toatomy Bce aBHKeHHS KAOUa,
bipiBalouiHe H3THO BHpGens, HeoOXOnUMO MPHMEHATb OCTOPOKHO.

H[lea/JbHOM CJiydae H30CHYTOe YNPYyroe nosjoxeHde BHPGes [OAKHO
BITb TAKHM, YTOGLI MOC/e CHJAbHBIX YAapOB MOJNOTKA H CHABHTA CTPYHHI B
"pacde MM Ha KaaHrwiTabHke ynpyrHe ycH/iHf BHpOensl HeMe[JieHHO
)3BpaiaJjH Gbl CTPYHY B HpexKHee MOAOKEeHHe H TAKHM 06pa3oM JHKBH-
1poBaJiH KPaTKOBPEMEHHYIO PacCTPOHKY.

Tenepp paccmMOTpuM HeKOTOpble MPaKTHUeCKHe MpHeMbl paboTsl ¢ Ha-
POEUHLIM KJ/IOYOM, HacTb KOTOPbiX B3ATa M3 pekoMeHpauuil I. K. Bo-
o [13].

[Tpexxe Bcero Hano no3aGoOTHTHCA 06 YCTONYHBOM MOJIOKEHHH Mpa-
A pyku c k1wouoM Bo Bpemst HACTPOHKH KHCTb HJIH JIOKOTb AOJKHBI
KOHTbCA Ha Gau3Jjexauled YacTH KOpIyca pOsJfA HJH MHAHHHO TakK,
06bl MOXKHO OblJIO TOUHO KOHTPOJIHPOBATb NBHXKEHHA Kjilo4Ha B JHO6OM
npasiendid B kpafineM cayuae xors 6bl Gosbluo#i nagel jnoaXeH
HpaTbcs B paMy (Hoc/ieliHee TOJAbKO AdfA posast). Hu Ha oguH MOMeHT
<a He HOJI’KHA NIOKHAATH ONOPY, KPOMe TOTO cayuas, Koria nepecTabis-

A kmoy. B To BpeMst Kak pyka HMeeT TBEPAY!O ONOPY, Mablibl PYKH H
Tb COBEpPLIAOT ABHXKeHHs!, KOTOPble [0AXKHbl OblThb AOCTATOUHO CHJib-
MH, HO CBOGOJHBbIVH. [[11 TPeHHPOBKH MOXHO PeKOMeH[AOBaTb pas-
1Hble (PH3HUECKHE YIPa’KHeHHS, PA3BHBAIOIIHE KHCTh PYKH, €€ MblLUIIbL:
IpHMep, ynpaXKHeHHA MO MOAHATHIO KHCTBIO PYKH Kakoro-1u6o rpysa

HTesIH) B pa3HbIX HaNpaBjieHHSX, BpauleHHe [Py3a MO KPYry TOJABKO

Th1O, CXKaTHe NMajbllaMH PYKH HeG0J/blUOTO Pe3HHOBOTO MAYA HAH PyH-

O scnaHfepa H T. M. 3TH U nofoGHbie PH3HYeCKHe yHIpaXKHeHHA OyayT

Co6CTBOBaTD Pa3sBHTHIO CHJBL MbIIUI B pPyKaX, KOTOPble JOJKHBI

CHeyHBaThb MOLLLHOE H YyTKOEe BO3/elCTBHE Ha Kio4 H Bup6esb. B npo-



llecce HACTPOHKH JieBasl PyKa [OJIXKHa H3BjeKaTb 3BYKH HHTePBaJOB, H
31€Ch HeJHIUHHMH GyayT COOTBETCTBYIOIHE HIPOBBIE YIIPaKHeHHSI.

B coBpemeHnHO# HACTpOIiKe K1aBHIUHLIX HHCTPYMEHTOB pasjiHyaloT TpH
OCHOBHHIX pafouHX npHema, ofeCneyHBaIOIIHX BO3/eHCTBHe KJlOUa Ha
BHpGeJib: BpauleHHe BUPOesist, ero H3THG H BpaljeHHe ¢ OJAHOBpEMEHHbBIM
Haru6om BHpGesist.

C noMolLublo NepBOTO NpHeMa MOXKHO BLI3BATh 3HAUHMTesbHbE H3MeHe-
HHS1 YaCTOThI CTPYHBL, JIeTKO JOCTHYb GOJIbLUOH BHITSIKKH CTPYHBI H NIOYTH
HEBO3MOXKHO MOJyUYHTb MH3epHOe yiHHeHHe, 0CO6eHHO HeoGXoAUMOe AJisl
HaCcTPOHKH OHCKAHTOBLIX cTpyH. C TNOMOmbIO TOJNBKO BpallledHst Ha-
CTpauBalOT 6acoBble W YacTb TEHOPOBbIX CTpydH. B nHckaHTe TouHas
HacTpofika BpalueHdeM BO3MOXKHA TOJBKO NyTeM MHOTOUHC/AEHHBIX IBH-
JKeHHH KJIIOUOM B 06e CTOpPOHB! ¢ 6OJIbILOH 3aTpaTod BpeMeHH.

Bropo#t npuem — u3rn6 BupGessi — Gosiee TOHKOE CpPelCTBO HACTPOM-
KH, 0 yeM roBopHJsoch Belie. EciiH nepBulii npHeM oGecneunBaeT Gosiee
WK MeHee rpy6yr0 HacTpoiky, TO BTOPOIi NMO3BOJISIET NMOJYUYHTb MHKPOH-
Hble CABHTH CTPYHBI H, CJieJlOBATe/JbHO, TOUHO HACTPOHTHL HHCKAHTOBLIE
CTPYHBL.

B oTeuecTBeHHO# JHTepaType No HACTpoiike NMpHeM H3THGA BUpbess
CUHTAeTCH <«HE3aKOHHHM» W KaTeropudeckd 3anpeuiaercst. OcHoBHoe
BO3pakeHHe [POTHB TaKOIro MpHeMa 3aKIlouaeTcs B yTBeDIXKIEHHH, UTO
H3ru6 BHpGes NPUBOJHT K paciiaThiBaHKIO ruesjia BupGesb6arKka H K M0-
JAoMmke camoro BupGesisi. Ho Tak e kak Bpautenne BHpGesist B yMeJibIX py-
KaXx He NpHBOIHT K O6pLIBY CTPYHB, TaK H H3THG BHPOEJisi, BEIIOJI HE HHUbIH
yMeJIO H B Mepy, He NpHBeJeT K f0JOMKe BHPOeisl U pacluaTbiBaHHIO
riesga. B nojpTBepxkjeHHe CKa3aHHOMY MOXKHO COCJIAThCs! HA NPaKTHKY
pa6oThl HacTpOHIUHKOB MOCKOBCKOH KOHCEpPBATODHH H HAHHble 3apy-
GexHoll sutepatypnl [30].

TpeTnit npuem npepncrasasieT coGoit M0 CyuiecTBY CHHTe3 MepBbLIX ABYX
NPHEMOB, HO €70 MOKHO CUHTaTb CaMOCTOSITeIbHBIM, NIOCKOJIbKY Hainpas-
JieHHe [BHXKEHHS PYKH C KJIIOUOM BO BCeX TpeX JipHeMaX pasJ/HuHO: B
NepBOM pyKa JBHXKETCS! B IJIOCKOCTH BpallleHHsi BHpGe/isi, BO BTOPOM —
NepneHgHKYyAsIPHO MJOCKOCTH BpalleHHss H B TPETbeM — MOK OCTPbIM
yrioM K 3ToH mJjockocTH. M3 pa3o6paHHBIX OCHOBHBIX TpeX MpHeMOB
HaCTPOHKH BO3MOXKHH MHOTOYHCJEHHble COUeTaHHs! BO3JeHCTBHSA KIKIOUa
Ha BHpGeJib, OTJHUANONIHECS TOCAEJ0BaTeNbHOCTBIO Yepe OBaHHS NPHU-
€MOB, BeJTHUHHOHN ycHJHH H T. . Tak, npocToe BpauleHHe BHPGesist MOXKHO
BLIIOIHUTb € NOCTENeHHLIM IJIaBHbIM HapacTaHHeM YCHJIHS JaBJieHHS
Ha pYYKy KJIHua, ¢ KOPOTKHMH uUepenyIOmHMHKCs JJIaBHBIMH TONYKaMH H
C TMOJIKBIM HJIH YACTHUHLIM CHATHEM YCHJIHS, a TakKxXe OfuHM GoJlee HJH
MeHee pe3KHM BpaljaTesabHblM ToOMukOoM. HakoHell, kKak pexkoMedayeT
I". K. Boruuo, niaBHoe BpaujaTejibHOe YyCHJHE MOXET CONpPOBOXKZAThCSA
yacTHIMH BHGpaukAMH PYKH H najblieB. [IpH wenpepbslBHO HapacTamuieM
o61eM BpalaTeJbHOM YCHJHH BHOpPaiHH NO3BOJSIIOT NOJYUYHTb JOBOJIBHO
MaJbli yroJi noBopoTa BHpGeJisl, oulyliaeMblfl B BHAE JIETKOTO LLeauYkKa,
focJie KOTOpPOro Hajg0 MOMEHTANbLHO NpeKpaTHTb YCHJHe.

HesnauuTenbubl#t NpocTofl H3THG BHPOeJisi MOXeT 3akaHuMBaThb Ha-
CTPOMKY H MOXeT BBbITJISIZeTh NPOCTO KAk KOPOTKU# ciabblil TOIUOK KJIO-
YOM, H Jiyduie BCETO ¢ HaKJOHOM BHDGesisi B CTOPOHY CTPYHbI, YeM LOCTH-
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raeTcsi BHIpaBHHBaHHe HaNpsKeHWA B paboueli M HepaGoued uacTax
CTPYHBL

[1pu moBBIIIEHHH YACTOTHI CTPYHBI TOJYOK [€J1a€TCH BIPABO H OT ce6s,
MpH MOHHJXKEeHHH — BJieBO B K cebe. Tosuxun AOMKHB GbiTh JIeTKHMH,
MOBTOPSAIOUIHMHCH, eCJIH 3TO HeOGX01KMMO, HeCcKOJbKO pa3. [Tocae kaxa0-
ro [BHXKeHHS HEeOGXONHMO OCTaHABJHBATb CBOe BHHMaHHe HA KOHTpOJie
MOJIYUEHHOTO pedyJsibTaTa HacTpPo#kH. Ecau npu GOJbIIHX OTK/IOHEHHAX
kosieGaHK# cTPyH OT TpeGyeMbiX Ji1s1 IPaBHJIbHOR HACTPOfiKH HHTepBaJsa
KJIOY ¢ BHpOesieM MOBOPAYHBAIOT, TO [PH OKOHUYATEJbHO TOUHOH Ha-
CTPOHKe MNPHMEHSIOT TOJIYKH.

HekoTopble HacTpoHIMKK CUHTAIOT, YTO MOCJeJHee IBHXKeHHEe, KOT/a
TOYHOCTb HaCTPOHKH NOCTHTEETCH JIEFKHM TO/AYKOM PYKOSITKH, MOXKeT
6HITh M OT ceGsl — BNpaBO, H K ceGe — BJAeBO (MPH BepxHeM DacroJio-
JKEeHHH PYKOSITKH KJIoua MpH HacTpolike nuaxnuyo). Hacrpoiimuky roso-
PAT MPH TOM, YTO OHH yMelOT He3aBHCHMO OT OKOHUaTeJIbHOTO HallpaB-
JIEHHSI IBHXKEHHS KJ/Ya MpHAaBaTb BHPOE/IO yCTOHYHBOE MOJIOXKEHHE.
B koneuHoMm cuere nocjenree u fBAfeTcA riaBHbIM. OJHAKO JIHUHBIHA
onbIT aBTOpa yGexxgaeT (Mo kpadHe#d Mepe, caMoro aBropa) B APYroM:
eCJIH He NMPUAEPKHBATbCH CTPOTO ONPE[EeJEHHOTO HAlpaBJeHHS 3aKJI0-
YHTeJbHOIO ABHMKEHHA KilOua AJf Bcex BHpGesed, To HacTpofika MoJy-
Yyaercs HecTaGH/IbHOW H 4epe3 HEKOTOpPOe BPeMS «paclon3aercs>.

A BOT Kkak BBIMVIALHT KOMGHHHpoBakHbii npuem . K. Boruxo, npumens-
eMblil B Tex cjyd4asX, korja BupGesb HMeeT MJOTHYIO MOCAAKY: CHAYaja
BUpGesib H3rHGRIOT C/IeTKa B CTOPOHY CTPYH, IPH HOPMAJIbHOM MOJ/I0KEeHHH
KJI04a B posiie 3TO MPOHCXOJHT B MOMEHT OMYCKAHHS! K CTPYHAM DYUKH
KJIOUa, @ B MHAHHHO Pyuky B BE€DXHeM [OJIOXKeHHH HeOOGXOLHMO HaKJIO-
HUTDb K ce6e. [TouTH ofHOBpeMeHHO ¢ HaKJIOHOM BHPOe/b MOBOPAUHBAIOT
Ha HeGosbILOH yrosi B CTOPOHY 3aBblllieHHs1. 3aTeM HallpaBJ/exHe uaruba
BHpGe/isl H3IMEHMIOT HAa MPOTHBOMOJIOXKHOE, MOBLIIAS YacTOTy CTPYHBI.
Takoe koMGHHHPOBaHHOEe ABHXKeHHe MOBTOPSIOT HecKOJbkO pa3. Ilpe-
HMYILECTBO NOCJeJHEero MpHema, a TakKe [pHeMa BpallleHHs KJjlua ¢
BuOpanueit pykH 3aKJ0uYaeTcsl B BO3MOXKHOCTH MaJbiX, esie YJOBHMbIX
CIBHTOB BHpOessi, oGecneunBaOUIHX MPUMEPHO B ABa paza 60JbLIYIO
TOYHOCTb HAcCTPOHKH MO CpaBHEHHIO ¢ OObIUHbIMH NpHeMaMu. Kpome
TOrO, yKa3aHHble MpUEeMbl MAAAT HHCTPYMEHT: THe310 BHpGess paciua-
TBIB2ETCS MeHbllie, KOT/ia BUpGe/ib ABHIKeTCH MHKpOLIAraMH (HeGOJbIIH-
MH CABHTaMH) K CBOEMY HYXKHOMY IOJIOXKEHHIO, UeM TOT/a, KOrja Ha-
CTPOHKa MoJsiyuaeTcs NOCJe MHOTOKPaTHBIX MaKpOIeperoHos (MIOBOPOTOB)
BHUPGEssl OKOJIO 3TOTO MOJOXKEHHS.

Hano ckasatb, uto Bpameuue BupGesefi ociabasieT ux Inocaixy, Io-
3TOMY J1060e BecliesibHOe MHOTOKPaTHOe MPOBOpaydBaHHe HX HEAOMYCTH-
Mo. Tak, B HOBOM BHpGeJsibGaHKe MOC/e MATH OBOPOTOB HPOYHOCTH MO-
cagkd BHpGeJsieft cuHxkasiach Ha 30—50%.

PaGoTy K/AOUYOM NMPOH3BOAAT C OQHOBPEMEHHBIM CJAYXOBHIM KOHTPOJEM
pe3yJibTaTOB H3MeHeHHs! BLICOTH CTPYH. 3Iech HyKHa oOlpejeJieHHas
KOODAHHALKA CJeLYIOIWHX RpPOIeccOB' yaapa N0 KiaBulie, CJIyXOBOrO
KOHTpOJIsl 6ueHniil ¥ ABMXKeHHA Kiaoua. beccMblc/ie HHO fesaTh [BHKEHHE
Kiwua 6e3 cAyXOBOTO KOHTPOJf, @ CAYXOBOH KOHTpPOJib 6e3 yaapa Mo
KJaBH1le, M03TOMY yAap H JOJKeH GbITb NepBLIM B ONePal i HAaCTPOMKH.
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O6biuHo nocJsie yrapa ciaegyeT CJyXoBOH KOHTPOJIb H JIHIIbL 3aTeM paboTa
Kao4YoM. B 6acoBblx H TeHOpPOBBIX CTpyHax AJHTENbHOCTb 3BYUAaHHS
JIOCTaTOYHa [AJis TOTo, UTOGH 3a BpeMs OJHOTO yaapa HECKOJbKO pa3s
noouepegHo NOACTPauBaTb CTPYHY H B MPOMEXKYTKaxX MeXAYy NOBOPO-
TaMH BHpGeJisl MOAKJIOUYATH CAyXOBOH KOHTpOJib. YeM TouHee HacTpoeHb
CTPYHbI B YHHCOH H OKTABY, T€EM pexXe nosopauHsaioT sup6enb. [To goctH-
JKEeHHH MOYTH TOUHOH HaAcTpOHKH CTPYHBI, KOTJla B YHHCOHE W OKTaBe
HeoGX0OIHMO BBIK1aTh 0LHO GHeHHe 32 8—10 ¢ (HaH 3a 2—4 ¢), HCMOMb-
3yeTCsi TOJIbKO OJHH yZap, OLHO ABHX€HHE KJIIOUOM; OCTasibHOe BpeMs
3aHHMaeT CAYXOBOH KOHTpO/ib. B OHCKAHTOBOM pertcrpe Ha-3a GbICTPOTO
3aTyXaHHA CTPYH BCA HAcTpo#ka npeacrasJisieT co6ol uepejoBaHUA yaa-
pa, KOHTpOJifl H JBWXKeHHS KjawouoM. MHorpa pekomeHpyercst mocie
yscHeHHs XapakTepa GHeHHil B HHTepBaJie NPOH3BOAHTh YAap NO KAaBHLIe
H [IBH)XXEHHe KJIOUOM NOYTH OJHOBPEMEHHO H 3aTeM KOHTPOJHPOBAThb
H3MeHeHHe GHeHH# B HHTepBaJie. Boobile rosopsi, Takast noc/aeg0Bare/lb-
HOCTh LOCTATOYHO Uesiecoo6pa3Ha, BO-MEPBLIX, MOTOMY, UTO BHGpAaLHH
CTpyHbl o6sieruapT nepeMellleHHe ee Ha omnopax, kak Obl yMeHbluast
TpeHHE, a BO-BTOPBIX, HAcTpOiKa Mo GHEHHSAM NpH MaiblX aMILIHTYLax
KosieGaHui oGecneydBaeT OTHOCHTENbHO MEHBLIYIO PACTSIHYTOCTh OKTAB, O
yeM roBOpHJIOCH paHblie. OQHaKO Takas MoCJie0BaTENBLHOCTh He BO BCEX
ciydafx Bo3MOxHa. Tak, B ciydae 3aMeTHO HerapMOHHUYHBIX CTPYH,
KoJieGAIOIMHXCA ¢ GHeHHAMH, Gecrosie3H0 BCAYILIHBATLCH B 3aTyXakollde
Kosie6aHusE — GHeHHA B HUX B MOGOM Cjydae ocTalTcst. HerapMoHHYHbIE
CTPYHbl C 3aMeTHHIMH GHEHHSIMH Jiydlllé HacTpaHBaTh CO CJAYXOBbIM
KOHTpOJIEM [0 MAaKCHMaJbHOH 'POMKOCTH H TOJIbKO IIOTOM [OBOpa4HBaTh
KJIIOU.

3akaHuHBaTh HACTPOAKY CTPYHBEI PEKOMEHLYETCS] IPOBEPKOH ee ycTol-
UHBOCTH. [l 3TOTO Hajo AOCTATOYHO CHJBHO ABa-TPH pasa YRapHThb
o kjiaBHiue H Beayiatbhess B 6Henus. Ecau BHpGenb 6bli mocTasied B
YCTOHUHBOE MOJIOXKEHHe, TO 4YacToTa GHeHHH ocTaHeTCs B mnpejpeqax,
JONYCTHMBIX JJifi JaHHOH HOTHl M JaHHOTO HHTepBasia, H HACTPOHKY
MOXXHO CUHTaTh CTaGu/ibHOH. B nMpoTHBHOM ciiydae HacTpOHKY nmpHAeTCst
MOBTOPHTb. BTOpasi BO3MOXHOCTb NpPOBEPKH YCTOHYHBOCTH CTPYHBI 3a-
KJI0YaeTCs B MPOBEPKE MOJIOKEHH ST BUPGessl IeTKHMH TOJIYKAMH N0 PYyuKe
KJo4a, HalpaBieHHBIMH MEPIEeHINKY/IAPHO IJIOCKOCTH BpaileHHst BHP-
6ensi. Ciabble H3THGAOLIHE YCHIHSA CIOCOGCTBYIOT BBIAABAECHHIO T€X CTPYH
H BHpGeJieHl, MosioXKeHHe KOTOPbIX Noc/je HaCTpOHKH CTasio HeycTOHUH-
BIM. Kcraru, Takoil cnoco6 mpoBepKH HAaXOZHTCS B MPOTHBOPEUHH C
OLHMM H3 TpeGoBaHHH, KOTOpOE BCTpeuyaeTcs B JHTepaType: cHHMall
KJIIOUY C KOJIKa OCTOPOXHO, UTOGH He COUTb MOJiyueHHYIO HacTpoiky. Ha
Hall B3rJisifl, 370 TpeGoBanHe HCK/IOUYAET KAKYIO-JHG0 NPOBEPKY YCTOH-
YHBOCTH CTPYHBL. J1eficTBHTe/IbHO, ecsid BUpGEab NpH MaselilieM KacaHHH
K HeMY cnocoGeH H3MEeHHTb CTPOM CTPYHBI, TO YK JiyHllie Ha 3TOH CTpyHe He
HIPaTh, NMOCKOJbKY [PH CHJIBHOM Yiape NO KJaBulle paccTpolka HeHs-
GexxHo npousoiiger. Koxeuto, rpy6uix H GOJbIIHX YCHJAWH NpPH CHATHH
KJ1I0Ua He JOJIKHO GbITh H B 3TOM CMBbICJIE MOXKHO FOBODHTb 06 OCTOPOKHO-
CTH, KoTOpasi BooOLUe JOJI’KHA CONPOBOXKAATh B Pa3yMHbBIX npepejax
BCIO paBoTy HacTpOHUIHKa C HHCTPYMEHTOM.

Bce ckasaHHoe Bblyie OTHOCHJIOCH K paGoTe npaBoit PYKH, 3a HCKIIO-
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yeHHeM TOrO, UTO JieBOH DYKe OTBOAHJACh 3afaya 3BYKOH3BJIEUEHHS.
Ho sieBasi pyka npu HacTpolke BLIMOJHAET HE TaKylo yX IMpOCTy palo-
Ty, KaKk yAap Mo knasHiue. PoJib JieBOH PYKH HACTOJIBKO CYLIECTBEHHA,
uyTo ee pafoTa MOXeT OKa3aTb BJIHSAHHE Ha XapakTep HACTPOHKH KJa-
BHIIHOTO HHCTPYMEHTA.

[Tpexpue Bcero BJHSIHHe JieBOH pYKH MPOSIBJfAeTCH Hepe3 CHJAY yaa-
pa Mo KjaBHIIaM, KOTOPYIO HACTPOHILHK MOXKET BapbUpOBaTh B COOTBET-
CTBHH ¢ HeODXOJZHMOCTbIO. MBI yiKe rOBOpHJH paHbllie O TOM, UTO MpH
pa3JiH4YHOH cHsie yjapa, MPHMeHSAeMOH MpPH HacTpoHKe OJHOrO H TOrO
JKe HHCTpYMeHTa, MOXKHO YNpPaBJ/fATb B HEKOTODPOH CTefleHH BeJHUHHOH
paciuHpeHHusi okTas. BbI6OpOM CHJBL yapa MO KiaBHIaM IPH HacTpoHKe
HHTEPBAJIOB MOXKHO peryjHpoBarth B HeGOJBLIHX MpejesaXx YETKOCThb
GHeHul, HX cablIiMOcTh. HamoMHuM, uTo GHeHus HaHGoJee 3aMeTHBI
TOT @, KOTAa aMILIHTYAbl 6H3KHX IO YacToTe 3BYKOB paBHbl. [1pH oniH-
HAKOBOH cHJie yaapa I10 KJIaBHIIaM B KaKoM-jiHG0 HHTepBaJje COBMaal0-
IHe FapMOHHKH, MeXKAY KOTOpbIMH 00pa3ylorcs GueHHS, B GONbIIHHCTBE
ciyyaeB He paHbl (Mo amiuiutyne). [1pu Gosibiiol pa3HHlle aMIJIHTYL
OHEHHS CJABIUHBI M10X0. B TeOpHH My3bIKaJbHON aKYCTHKH 3TO XOKa3bl-
Baerca sjeMeHTapHo. OOGBYHO aMIUIHTY[bl TapMOHHK YMEHbLIZIOTCA
0T GacoBbIX CTPYH K JHCKAHTOBBIM, HCKJIOHasl TOJIbKO HECKOJBKO HHYIO
3aKOHOMEDHOCTb Y caMblX KpaHHHX OacOBHRIX CTPYH, IHEPTHA MNEPBBIX
rapMOHHK KOTODPbLIX He3HauHTesbHa. Kak npaBu.io, cOBNanallias rapMo-
HHK2 BepXHero 3Byka MHTepBajsa GyleT MeHblie MO aMIVIHTYHe, 4eM
TOOTBETCTBYIOI2A T@DMOHHKE HHXKHero 3ByKa. OTclofa caenyer, 4to Kiaa-
BUILY BEPXHETO TOHA HHTepBaJjia HaJ0 YAapATb HECKOJIbKO CHJbHEE, YeMm
1HXKHIOKW, HJIH CcHauajJa yHapHTb KIABHILY HHXKHETO TOHA, a MOTOM
iepxHero. Toraa 3a HeGONBIIOH NPOMEXYTOK BpeMeHH amILIHTYAa
"@PMOHHKH Y HHIKHETO TOH& YMEeHbILUHTCH eCTEeCTBeHHbIM IIyTeM H paBeH-
TBO aMILIHTYA COBMajalOIIHX TapMOHHK OyjeT TodHee.

Ho moxer cayuutbes tak, uto obmias 3aKOHOMEPHOCTb pacHpepelie-
IHS1 3HePTHH TapMOHHK [IJS OTAe/JbHBIX HHTEpBaJOB HapylueHa. B ka-
HX-TO HHTepBaJsax G6osiee CHJIbHOH OKa’)KeTCfl rapMOHHKa BepXHero
BYKa, TOrjia cHJsia yjapa Mo KjaaBHUle HHXXHEro TOHa H0JKHa ObiTb 60Jib-
1e. KoHeuHo, cOOTHOILeHHe aMILIHTYA FapMOHHK 3apaHee HeH3BECTHO.
1 B TOM ciiyyae, KOrpa aMILIHTYAbl PA3HATCA HE3HAUHTEJNbHO H, CJI€N0-
aresibHO, OHEHHA C/BILHBI BIOJIHE YAOBJETBODHTEJIbHO, HET HEOGXONH-
[0CTH ¢ pa3HOd CHAOH ynapaTh Mo kiaBuiiam. Ho Bor BerperHscs
HTepBaJi, KOTOPbIA OGBIUHO JaeT XOpOoIUQ CibllJHMble GHEHHS, HO B JaH-
OM KOHKPeTHOM HHCTPYMEHTE 3TOT HHTEpPBaJI HMEET eiBa y/JaBJ/HBaeMble
venusi. TyT HagO MOMBITATbCH YJYUIUHTh CABIUHMOCTL GuexH#t nopGo-
OM pa3JjiHYyHBIX COOTHOINEHHH CHJIBl yjaapa [0 KJiaBHIUAaM HHTepBana.

Cusy ynapa cieayeT TakXKe YUHTbIBaTb MPH [POBEpKE KauecTBa
acTpOUKH MOC/ie0OBaTeNbHOCTSAMH OJHOHMEHHHX HHTepBaJjios. Lleaeco-
5pa3Ho NMpocayliaTh TakHe pALBl HHTEPBaJOB cHauasa MpH caabblx

MOTOM [PH CHJbHLIX yAapax, He MeHSsl CHJY ynapa B OfHOH Hocsieno-
ATeJibHOCTH. VHTepecHO 3aMeTHTb MPH 3TOM, HACKOJbKO OTJHYAETCH
ApaKTep HHTEPBAJOB ApH CHJAbHHX H cialHX yjaapax.

CHJ/IbHBIE YAAPBl O KJaBHILAM HYXKHBI B HACTPOHKE CTPYH C MOBLIILEH-
Y HerapMOHHYHOCTBIO, MposB/aALelca B GHenuAx. CnaGble ynapbl
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4acTo IPHMEHSIIOT B HAacTpoHKe 6aCOBLIX CTPYH, HOCKOJBKY aMINIHTYAbI
ME€PBbIX TADMOHHK B HHX MaJibl, a c1abbifl yap no3BoJisieT OTHOCHTEJNbHO
MeHblle BO36yXjaTb BLICOKHE TapMOHHKH, TO eCTb Kak Gbl yJjy4luaTthb
C/ABIIIHMOCTb [lepPBbIX ABYX TapMOHHK, HeOGXOQHMBIX NIPH HacTpolike
OKTaBBL

YacroTa ypapoB NpH HacTpodke pasjduHa B pasHbIX perHcTpax: B
6acax ynapbl O KjiaBHIAM pexe, B jHCKaHTax — yaule, yeM B TeHO-
pax. Takoe pas/iHuHe CBA3aHO TOJbKO C Pa3HOH MPOIOJIKHTEJIbHOCTbIO
3BYUYaHHSl CTPYH B 3THX perHcrpax.

Ham octanoch Temepb paccmoTperb MOC/EL0BaTeibHOCTb HACTPOHKH
CTPYH H PETHCTPOB H MepeMellleHHe KIHHKOB AJs raylleHHsl HeHacTpau-
BaeMblX B XOpe CTPYH.

[MocsenoBaTebHOCTb HAcTPOHKH PerHCTPOB B IPAKTHKe YCTaHOBJEHA
caegywomas: 1) HacTpofika o6iacTH TemnepHpoBaHHA, 2) HacTpoHka
6acoBoro pertcrpa, 3) HacTpofika JHCKAHTOBOTO PerHcTpa.

Takast ouepenHocTb HMeeT cBoe oGocHoBauHe. CpeaHHH y4acTok
3BYKOPSiAa, B KOTOPOM Haxoiurcsl o6JiacTb TeMrnepUpoBaHHsl, HaHGOJiee
UyBCTBHTeJeH 1Js1 CjyXa, ero Mpolie HacTpaHBaTb TEXHHUECKH; MaJel-
IIHe H3MeHEeHHs YacTOThl CTPYH XOpolio O6HApYXKHUBAIOTCH M0 GHEHHSIM,
H [0BOPOTHl BUPGe/iel NOCTAaTOYHO BeJiHKH, YTOObL HMeTb BO3MOXKHOCTb
TOYHOH yCTaHOBKH 4acToThl. CTpyHbl 6acOBOro perucTpa HaTsiPHBAIOTCS
kaxcaast Ha 20—50% Gosibie CTPYH TEHOPOBOrO PerucTpa H eue Gosblue,
yeM CTPYHB! IHCKAHTOBOTrO perucTpa. HMx obuiee cymMmapHoe HaTsikeHHe
CyWeCTBeHHO BJIHsSIET Ha JedOpMallHIO OMOPHBIX KOHCTPYKUHH. [ToaTomy
ecsid 6acoBble CTPyHBl HacTpaHBaTh MOC/e JHCKAHTOBLIX, TO AedopMalHs
UyryHHOH paMbl cO6beT HAcCTPOHKY AHCKAHTOBLIX CTPYH. BuiHsiHHe Xe
HaCTPOHKH JHMCKAaHTOBBIX CTDYH Ha HACTPOMKY TeHOPOBBIX H GacoBbIX
npakTHYeCKH Majo3aMeTHo. OXHaKO eCTb OJHO HCKJAKOUeHHe: HacTPOHKY
nocjie HernocpeiCTBeHHOH HakJaiKH CTPYH B IpOLecCe MPOH3BOACTBA
HJIH [OCJIe PeMOHTA MPOH3BOAAT B APYTroM HopsAaKe — 06JacTb TeMIie-
pupoBaHus, jucKaHT, Gacbl. leno B ToM, uTO mocse 1epBOil LIBUKOBKH
(rpyboli HacTpOHKH) [OHCKAHTOBble CTPYHbI CHJBHO pacCcTpaHBalOTCH,
calsiTcsl H3-3a pe3koll neopMallvH OMOPHBIX KOHCTPYKUHIE, OGMATHS Ie-
Tesib CTPYH, HX pejakcaudd H t. A. [losToMy nopfAiok HacTPOHKH CTPyH
Ha mepBOH L(BUKOBKE He JHMHTHpyercsi cOOOpakeHHsIMH COXpaHeHHs
HaTSXKeHHs! JMCKaHTOBHIX CTPYH. BTOpYyIO UBHKOBKY H IocC/eylOUiHe Ha-
CTPOHKH BBIHIOJHAIOT B YKa3aHHOM BblIlle MODSILKE.

[TocnepoBaTeibHOCTb HACTPOHKH BCeX MEPBLIX CTPYH B 06/1acTH TeM-
MepUpoOBaHHA ONpelesieTCst BoiOpaHHbIM 1aHOM HACTPOMKH, a nocTpoe-
HHE Pa3JHYHBIX [IaHOB HACTPOHKH H KOHTDOJist GbJIO faHo Ha C. 74—85.
IMosTomy 3gech Mbl pacCMOTPHM MOC/€AOBATENbHOCTb HACTPOHKH CTPYH
B OJHOM XOpe H NOPSIOK HX 3arjylieHHs.

Hauuuast nacTpoliky xopa 42' o KaMepTOHY, Mbl Cpasy CTaJiKHBaeMcH
¢ npoGseMoii Bbi6opa CTPYyHbl B TPEXCTPYHHOM XOpe, KOTOPYIO HeOGXOMH-
MO HacTpaHBartb B HepByl ouUepenb. Ha mnepBolil B3[Visii HeBaXkHO,
KaKylo H3 Tpex CTpPyH B3siTb nepBoii. C apyrod CTOpDOHBI, B H3BECTHOH
kuure H. A. JIpsikoHoBa «Posiin v nHanuHo» [31] pekomeHayeTcs npex e
BCEro HacTpauBaTb MepBYID CTpyHy csesa B xope. O6a noJioxeHHs
HenpaBHJbHBEL. Bo-nepBoIX, st TOUHOCTH HACTPOHKH BEIGOD CTPYHBL B XO-
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pe He(e3pasiHued, a BO-BTOPBIX, HauHHaTb HACTPOHKY XOpOB C nesmﬁ
CTpYH (B NHAHHHO) — 3HAUHT BLIGHPATb HeJyulIHH BapHAHT, TaK Ka
JieBHI€ CTPYHbl XODOB [HAHHHO 3akperliensl Ha BHDPGeNsX, KOTOpPb¢
Janbllie OTCTOSAT OT arpacda Had kaauriuTabuka. Ho ueM Gosblue Hepabo-
yasi yacTb CTPYHbl, T€M MPH MPOUHX PAaBHBIX YCJOBHSIX €e COCTOAHHE
HeycToHuUHBee, MOCKOJAbKY OOsbluasi 1edopMalltst ABISETCA MPeanoChLl-
Ko#i Gosibliefl HecTabHAbHOCTH cTposi. [103TOMY rMepBoOH HYXKHO HacTpaH-
BaTh CTPYHY, BUpGe/b KOTOPOH GiiHKe PacloiokKeH K OTCedKe CTPYHBI Ha
KiaHriuTabuke MM arpage. A 7neBOH WM npaBoH OHa GydeT — 3TO
3aBHCHT OT KOHCTPYKIHH KJ1aBHIUIHOTO HHCTpyMeHTa. HuzKe Mbl npHBeeM
H [pyrHe coofpaxeHHs! B MOJb3y Hauyaja HacTpOHKH Xopa CcO CTPYHHL C
KOpDOTKHM HepalGO4yHM ydacTKOM y BHpOenst.

BribpaB nepBy1o CTPYHY JJisi HACTPOHAKY (B MHaAHHHO 3TO 6yueT npaBas
CTPYHa KaxKJIOro Xopa), Mbl JOJKHBI Ternepb 3ariylHTb OCTafibHble
CTPYHBI 3TOro xopa. MHHHMaNbHOE KOJHYECTBO KJIHHKOB, HEOGXOAHMOE
JJisl HacTPOMKH HHTEpBAJOB B OGJiacTH TEMIEPHDPOBaHHS, PABHO LBYM.
B npouecce HacTpo#ikH HOBBIX XOpPOB KJIHHKH HElPEPHIBHO MepecTaBs-
JISIOTCH, Ha uTo TParHTCst BpeMsi. Jlyuwne umeTb cpasy 13 KJIHHKOB,
BCTaBJsIEMbIX [lepe] HauajJoM paboThl MeXJy BTOPDOH H TpeTbeH cTpy-
HaMH KaxJoro xopa. B 3ToM ciyyae Bce cTpyHbl X0pOB 06J1acTH TeMIIEPH-
poBaHHAl ocTaHyTCHA CBOOONHBIMH AJifl HACTPOHKH H He morpebyercst po-
[MOJIHHTE/IbHOTO BPEMEHH Ha MePecTaHoBKY KJIHHKOB. BMecTo pe3aHHOBBIX
KJIHHKOB, KOTODbI€, KCTATH, MOTYT GbITh IPHUHHOH KOPPO3HH CTPYH H3-3a
COJEPKaHHA B PE3HHE Cepbl, Jyyllle HCIONb30BATh JEPEBAUHBIE KJAHHKH,
OKJE€eHHbIE 3aMIiied.

HMurepecen crnoco6 3arsiylieHHs! CTPYH, NMpPUMEHsIeMbll aMepHKaHCKH-
MH uWacTpodmukamu [30]: MIHHHYIO [oJiocKy BOHIOKa HaM deTpa,
CMOTAHHYIO B DYJIOH, JepKaT JIeBOH pYKOH, a OTBEPTKOH B NpaBoH pyke
BTAJKHBAIOT MOJOCKY MeXAy CTPpyHaMH. [IpH pocTaTOUHOH To/liHHEe BOM-
JI0Ka IMOJIOCKY MOXKHO BCTaBUTb MEXY CTPYHaMH pPa3HbIX XOPOB, Tak uTo
CBOGOJHBLIMH OCTAHyTCH cpenuue cTpyHbl. [locne 3araylieHHs] TeM HJH
WHBIM CMOCO60M ABYX CTPYH XOpa 4f CBOGOAHYIO CTPYHY HacTpaHBaT
10 KAMEPTOHY B YHHCOH [IO MOJIHOTO HCKJIOUeHHA GHeHHH B TeUeHHe CJbl-
WHMOTO 3BYUYaHHS! KaMePTOHa H CTPYHBI, TO eCTb B TeueHHe MPHUMEPHO
10 c.

3a nepBofi cTPYHOH MOXKHO HAcTPOHTb JiHGO OCTaJibdble CTPYHBI XO-
Ja, AH60 cTpyHB Xopa OKTaBOH HHXe. llenecooGpasHee NpoH3BecTH
1acTpolKy BCeX NepBHIX CTPyH B OGJacTH TEMHOEPHPOBAHHS H TOJbKO
I0TOM MOJACTPOHTb BTOPHIE H TPEThH CTPYHBI XopoB. llesecoo6pasuocTs
'aKoll MOCJIe10BaTEJbHOCTH 3aK/II0YaeTCs! B TOM, YTO MO OZHHM [€PBHIM
TpyHaM Jierdye JoCTHUYb HeOOXOAHMOH TOUHOCTH HacTpoiikd. Kpome
Oro, C MepBOTO paza He BCerAa yNaeTcs NONYUYHTb 3aMKHYTbIH KBUHTOBO-
BapTOBHIHl KPYyr: HeH3GE€KHO BO3HHKAIOT H HaKalJHBAKTCA OMWHOKH.
TosTomMy opHOBpeMeHHAsi HACTpOiKa YHHCOHOB TOJBKO YIJUHHT BCIO
a6ory; cOpaBHUBLIHCH K€ C TeMIepalHed Ha MepBblX CTPYHaX XOpPOB,
[0XKHO GBICTPO H TOUHO HACTPOHTb B YHHCOH OCTaJIbHbIE CTPYHbl 3THX
OpOB.

B xope, nBe cTpyHbl KOTOPOrO 3ar/iyliajiHCh KJHHKOM, NMepBblli YHH-
OH HacTpPaHBalT, YCTaHaBJHBaf KIHHOK MExJY TpeTbed CTpyHOH
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HacTpanBaeMOro xopa u Gimxkaiiuedl K Helt cTpyHoii cocennero xopa. Ha
BHPGeJsib BTOPON CTPYHBI HAZEBAIOT KJOY B HATATHBAKOT €e 10 HCUue3HoBe-
HHsE GHeHUHt TPy OHOBPEMEHHOM 3BYUAHHH ¢ MEPBO# cTpyHON. 3aTeM KJH-
HOK 0cBOGOK1aI0T OT COIPHKOCHOBEHHS C TpeThell CTPYHOH ¥ HacTpauBa-
10T ee B YHHCOH C NePBBIMH ABYMS.

Bhline yxKe npHBOAHJHMCH IKCIePHMEHTaJ/IbHble faHHble CYGBEKTHBHO-
rO BOCIpPHSATHS YHHCOHOB C Pa3JiHYHOH CTeMeHbID TOYHOCTH HACTPOMKA.
B MysblkasibHOM OTHOLIEHMH B 06JIACTH TeMIepPHPOBaAHKA Jydile BCEro
3BydaT YHHMCOHE ¢ paccTpoiikoit 1,6—1,7 uenra, To ecTb | Ghenne 3a
2—4 c. [1o HekoTOpbIM APYTHM JIHTepaTYpHLIM KcTOuHHKaM [31, 32, 33,
34] cunTaercsa npaBH/ibHON HACTPOMKaA YHHCOHA ¢ OJIHKM GHenueM 3a 10—
12 c.

Bbi6op Toi WM HHOH TOYHOCTH HACTPOHKH YHHCOHOB JHKTyeTcHl,
BO-IlepBbIX, MeCTOHAXOKAEHHEM YHHCOHA 110 QHaNa3oHy: B CPElHeM pe-
PHCTpe YHHCOHBI HACTDAHBAWT TOYHEE, YeM B HHXKHEM M BepXHeM pe-
THcTpax. B jguckaHTe [OTPEIHOCTb HACTPOWKH MOXKeT AOCTHTaTh He-
CKOJIbKHX GueHmil B ¢. BO-BTOPBIX, TOUHOCTb 3aBMCUT OT BKYCa HAcTpO#-
IMKA ¥ My3bIKaHTa: KTO-TO JIIOOHT 4yTb OXKHBJIEHHbIH GHEHHSIMH YHH-
COH, KTO-TO 3TOTO He MPHHHMaerT.

CriopHo#i, Kak TOBOPHJIOChH, SIBJSIETCS M HACTPOMKa OKTaB: Hapsay o
MHOKeCTBOM MHeHHH MpPH3HAHHBIX ABTOPHTETOB O TOM, UTO OKTaBhbl ROJ-
KHbl HaCTpaHBaThCsl UHCTO, Ge3 GHEHKI, BCTPeualoTCs B MHEHHSI He MeHee
MpH3HaAHHLIX aBTOPHTETOB, OTCTAaMBAIOWIMX, MO KpakHelk Mepe B HEKOTO-
PBIX cJiydasx, HAcTpOHKY OKTaB ¢ HeGOJbIIMMH, BepHee, peiKHMH Ghe-
HUSME B CTODOHY pAacIUMpeHHf OKTaB, XOTS OKTaBbl W MPH HACTPOFike
Ge3 Guennii MOJyyalOTCsl PaciiBPEHHBIMHA, KaK Mbl BbIICHHIM paHee. Ecan
HCIIOJIHMTENb He [pelbsBJisieT 0cOGbIX TpeGoBaHHil K HACTPOAKE, OKTaBb
ciepyeT HacTpanBaTb 0e3 GUeHRH.

Cxema 17 3araylieHne riajkHX CTPYH NMOJOCKOH
BOHJIOKa



KJ/iMHKH, BCTaBJ/IeHHble MEXK Y CTPYHAMH XOPOB IIPH HacTpoiKe obJact
TEMNEPHPOBAHHSA, NOCTeNIEeHHO BLIHUMAIOT, €C/IH HX UHC/IO PABHAIOCH YHC
Jy xopoB. OneprpoBaHHe e TOJIbKO ABYMS KIHHKaMH Tpe6GyeT, Kak yx
rOBOpHJOCL, 60/bIIeH 3aTPaThl BpeMEHH Ha HX NepecTaHOBKY. 3arayiie
H#e BOHJIOUHOH MOJIOCKOH mpeicTaB/feT TO NPEeHMYILECTBO, UTO MO Mep
HACTPOHKH CTPYH 3Ty MOJOCKY OPOCTO BEIHHMAIOT, NOCTENEHHO OCBOOONK:
Jnasi HOBble CcTpYHSI (cxema 7).

Cxema 18. 3arayiiedne 06BHThIX CTPYH I0JI0CKOH
BOilJIOKa

Ouenb yI06HO HCHOJbL30BaTh BOHJOUHYIO MOJIOCKY I HacTpoH-
KH JIBYXCTPYHHBIX XOpOB GacoBoro perucrpa {cxema 18). B nepsom asyx-
CTPYHHOM XOpe OCTaBJjfl0T cBOGOAHOH NpaBylo CTPYHY H 3araywalor
JeBylo. [lepBasi cknanka BoisioKa 6yAeT ryILHTh JEBYIO CTPYHY TepBOro
X0pa ¥ MpaByIo CTPYHY BTOPOro Xopa. 3aTeM MoJ0cKa BCTaBJisgeTcs yepes
yeThIpe OOBHTBIX CTPYHHI, TaK YTO OCTAHYTCH CBOOOJHBIMH JieBasi CTpyHa
BTOpPOTO XOpa H mpaBasl cTpyHa Tpetbero. Eie uepe3 ueTsipe CTpYHbI
HOBasl cjeayioniasi cKaajiKa OCTaBHT CBOOOZHON JIEBYIO CTPYHY 4eTBep-
TOrO XOpa 1 npaBylo CTPYHY OATOrO Xopa u T. A. B pesyabTare ocranyrest
He3arayleHHbIMH TOJIbKO T€ CTPYHbl, BUp6eaH KOTOPHIX pPacnoJioXKeHbl B
NepBOM PsiIy, TO €CTh HENOCPEINCTBEHHO Yy mTHGHTOB 6acOBOTO KJaHr-
uitabuka W CTpPyHbl, BHpOeNH KOTOPHIX pacnoJiOXeHbl B YeTBEpPTOM
psny. B cepenune e 6yayT HaxomuThcsl ABa psna BupGesed 3aray-
meHHbIX cTpyH. Takum o6pasom, B KaXAOM XOpe nocje 3ariylieHus
octaHeTcsl cBOOOAHON TOABKO OJHa CTpyHa: IpaBas NepBOro Xxopa,
JieBasl BTOPOrO, nmpaBasi TPETbero, Jepasl UETBEPTOro, NpaBas MATOrO,
JeBasi WeCcToro H T. A. [JanbHelimiylo HacTpoiiKy OKTaB NpOH3BOAAT 6e3
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KAaKHX-1HOO onepaluii 3araywi€HHs — Tak, kak GyaTo B XOpe opnna
ctpyHa. IlepectanoBka kaioua Takxe TpeGyer 0COGOT0 BHHMAHHS, TakK
KaK KJiou Hano GyleT CTaBHUTh MNOOUEPEAHO TO Ha BHPGE/Nb HHIKHErO
psana, To Ha BUpGesb BepxHero. HactpouB o oanoli ctpyne B KaxaoM
xope 3TOH uyacTH 6acoBOro perucTpa, BHIHHMAIOT MOJOCKY BOMJIOKA H
HACTPAHBAIOT BTOPHE CTPYHBI, MOMHSl TOJIBKO, UTO KJIOU HalO CTaBHTh
noOUYEpPeHO Ha BHUPGEIH BTOPOrO H TPEThero psinoB. B 3aBHCHMOCTH OT
KOHKDETHOTO pa3Melllenusi BUpOeJel NBYXCTPYHHBIX XOPOB MOXKET OKa-
3aThCsl BO3MOXKHON NepBoOUEpefHasl HACTPOHKA CTPYH, COOTBETCTBYIO-
1MX BHPOeJIM BTOPOTO H TPETBErO PSILOB,

Hacrpofiky 6acoBoro perncrpa 3akaHUHBAIOT HACTPONKON ORHHAPHEIX,
caMbIX HM3KHMX OOGBHTHIX CTPYH, ANSl KOTOPHX He HYXHH KJAHHKH.

[Topsnok 3ariyimienust M HAaCTPOHKH CTPYH AMCKAHTOBOrO perucTpa
B NpHHIKNE He OTJHUAeTCHd OT NOPsAnKA paboTH CO CTPYHAMH Cpen-
HEro (TEHOPOBOTrO) PErHcTpa, HO sl 3™rJyUIeHHS] MPUMEHAIOT AePEBsIH-
Hble C 3aMiue KJAHHKH B BHAE AJIHHHBIX (MIDHMEpHO ¢ KapaHiaiu) CTep-
Hell ¢ BHJIOUKOH HA OAHOM KOHIIE H ¢ JIONAaTOUKOH Ha ApYyrom, KOTOpHe
YROOGHO MpOCOBHBATL MEXAY raMMeplUTHJsIMH, H JHOO 06XBaThBaThb
BHJIOUKOH OAHY CTPYHy, JinGO BCTABJAATH JIOMATOUKY, 3araymasi cpasy
JBé CTPYHBIL.

BacoBuie cTpyHBI pOsiJist TO3BOASIIOT OCYILECTB/ISATE OQUH BHJ HACTPO#i-
KH, B TIPHHUHIIE BO3MOKHBI, HO HEYROOGHHH [Js MHAaHHHO. DTO — Ha-
CTpoiika 10 ¢Jiaxo/eTaM. 3ariyleHHe CTPYHLL HA cepennHe ee pabouell
YaCTH YAAJsieT H3 CNeKTpa 3ByUaHHs MePBYIO rapMOHHKY H 06JieruaeT Ha-
cTpORKY 1o BTOpO# rapmonuke. Ilostomy, mafias JHHMHIO, Ha KOTOpOH
JieKaT TOUKH 1eJ€HHSI CTPYHH Ha ABE paBHble YAacTH, MOXKHO A8 obJer-
YeHHS] HacTPOMKH 6ACOBOro PerHcTpa MPOJOKHTh BOAJIOURYIO NMOJOCKY
MeX1y CTPYHAMH NO 3TOH JIMHHH. .

Hukauil peructp posiisi, H 0COGEHHO THAHHHO, TPYAHO HACTpaHBaTh
no NBYM NPHYHHAM: yXO MaJjiOYYBCTBHTEJNbHO K HH3KHM 4acTOTaM, H
aMIJINTYAH NepBHIX rapMOHHK 0acOBHIX TOHOB He3HauHTe/bHH. Kpome
TOro, H3-3a 60J/ILILOr0 KOJIHYeCTBA FapMOHHK B 6GacoBhIX ToHAX (10 COpo-
Ka) H HX HETADMOHHMYHOCTH NMPH HACTPOHKE OKTAaB OTUET/IHBO CJABILATCH
HECKOJIbKO OMeHMA pasHhx uyacToT. Hacrpoidlmuk ycrparsier GHeHHs
MeXAY ONHON NapoH rapMOHHK, @ OHH CTAHOBSTCS Gojiee YaCThIMH Y
apyroit napu. IlpaBuibHOli HacTpolfike 6acoBHIX CTPYH CHOCOGCTBYET
BHHMATEJ/IbHOE BCJYIIHBAHHE B XapakTep 3BYuaHHsl OKTaBHLIX HHTEpBa-
JIOB, KOHTPOJIb H3MeHeHHH B TeMOpe HacTpanBaeMoOH OKTaBhl. [losicHHM
3TO Ha NpHMepe HECKOJIbKO HEOXHAAHHOH aHaJOTHH.

Mmnorum npuxoauaock nabiwaate pabory Kakoro-iH60 mMexaHHaMa
c apurarenem. [lnaBHo paboraloniast IPH HOPMaJIbHBIX YCJAOBHSIX MaiHHA
HauHHaeT OOLIUHO H3aBaTh XapaKTepHOE rPOMbLIXaHKe, NOXoXKee Ha pes-
KHA 3BYK p-p-p, €C/id 4acToTa BpAalEHHs] ABHTaTe sl NpHOAHXKaeTcs K
pPEe30HAHCHON UYacTOTe KOpryca MalHHb. YTo-To 1Oono6HOE MOXKHO
o6Hapy:XHTh NPH HacTpolike 6ACOB: MPABHJLHO HACTPOEHHAs] OKTaBa B
3TOM PErucTpe H3NaeT cBOoeobpa3HOoe «PHUaHHe», OCOGEHHO 3AMETHOE NMPH
TOYHOH HACTPOHKE OKTaBHL.

Hano ckasaTh, 4To TeMOp APYTrHX HHTEpBAJOB TaKXKe pasjHueH B
3aBHCHMOCTH OT TOTO, HACKOJbLKO OHH TOUHO HacTpoeHh. OnbITHHE Mac-
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Tepa B cBOedl paboTe PYKOBOACTBYIOTCH HE TOJBKO UMC/AIOM OMHEHMH, HO H
TeM6poM CO3ByuMs. JTO NO3BOJsET TOYHee M GhicTpee HACTPaHMBaThb
uHTepBajbl. HaunnalomeMy HacTpoRIIMKY HeOGXOAUMO CTPEMUTBLCH 3a-
MOMHHUTb TeMOD 3ByYaHHs HACTPOEHHbIX HHTEPBAJOB B Pa3jHYHBIX OKTa-
Bax, 4To6bl AOCTHUYb HACTOSAWEro npodeccHOHANBHOrO MacTepeTBa.

Ecin MHCTpyMeHT HAaBHO He HacTpaHMBaJcs M mnoTpeboBajoch flo-
3bIlIeHHE CTPOSl, TO Hen36ex Ho norpebyeTcs U MOBTOpeHHE KOPPEKTHPOB-
t1 uHTepBastoB. [IpH Hacrpolike ¢ TOJHATHEM CTPOsi mocte tnepBo#
1acTpofiki HeoO6XOAHMO CAeNaTh NMepephB B OAMH-ABA AHs, MOCJe Hero
10BTOPHTE pabory. CylecTBEHHOE MOBBIIUEHHE CTPOSl HHCTPYMEHTa CTa-
10 KOHUCTPYKUHUH CJeLyeT BeCTH OCTOPOXKHO, B ABa-TPH 3rana ¢ fpo-
[eXKYTOUHOH BHIAEPKKOR g0 5—7 gHed.

B HexkoropniX cay4yasix OOWMA NOPSLOK HACTPOHKU 1enecoobpasHo
3MEHHThL H NMPHMEHUTh TAK HA3biBaeMyI0 CeKIMOHHYI0 HacTpoiliky [35].
e MCnoJib3yI0T TOr/a, Koraa (GopTenuaHo A0Jroe BpeMsl He HACTpPauBa-
OCh, KOTAa CTPOH CUJBHO 3aBblIIeH HJH, HA060pOT, 3aHHXKEH, a TaKxXe
TOM CJyuae, ecJH UHCTPYMEHT HOBBIl, B KOTOPOM ellle 3aMeTHH Tpo-
2CCHl peslaKCal U CTPYH U OTIOPHBIX KOHCTpYKuUHA. CyWHOCTE CeKIUOH-
Yit HACTPOHKH 3akJlouaeTcs B cieayoem. Hactpausaior, Kak 06LIUHO,
acTb TEMIIEPHPOBAHUS HA CTAHAAPTHYIO BBLICOTY 10 KamepToHy. Hasab-
e HAeT HacTPoHKa Mo BCeMY [HAfa30HY CEKUUSMH.

[lepasi cekuusi: do — mu — coav-Oue3. B nepom mare Hacrpau-
IOT OKTaBaMH BCe TOHA 0O CHauaja BHH3 OT 30HBLI TeMMlepHPOBAHHUS
. . K 6acam), rnoroM Bce TOHA dJo BBepX; B TOil Xe Moc/aefoBaTefb-
CTH HACTPAHBAIOT BCe TOHA My, 1IOTOM U BCe TOHA coAb-Oue3. B nep-
H CeKUMH TIPU TMOHHMKEHHOM CTpoe dopTenuaHo AenawT HeboJblloe
BhilleHHe B KaXJOH OKTaBe Ha OJHO-ABA GHUEHUs B CpPaBHEHHH CO
1HAAPTHOH BBICOTOM. “
3ropasn cekuusi: pe — ¢a-due3 — an-0ue3. Tperbsn cexuus: do-
'3 — ¢pa — an. UerBepras cekuus: pe-dues — coab — cu. [locaefo-
eJbHOCTbE OKTaBHBIX HAaCTPOEK B 3THX CEKIUHAX Takas XKe, Kak H
lepBoii cekuud. HacrpanBaTh pekoMeHAyeTCH C TeDBOro e pasa
MOXKHO TouHee. Tak Kak B CEKIMOHHOH HacTpolike HeH3GekKHO Ha-
JeHue omubOK, TO B 3aK/II0OUeHHe HeoOX0/UMA U UUCTOBAR HACTPOHKA.
"0/la CeKIMOHHOH HACTPONKM B TOM, UTO NMpH OOLUHON 3aTpare Bpe-
H Ha HAacTPOMKy (uac WM ABa) MOJYUHM AOJrOBPEMEHYIO CcTabHib-
Tb HAcTpoiiku. [IpH o6blUHOM Xe TOpsiiKe HACTPOHKH TeX HHCTPY-
TOB, O KOTOpbIX TOBOPUJOCH Bhillle, NOBTOPHAsl HACTpoOHKa moTpe-
rcsl y2Ke uepe3 HeCKOJbKO AHed.
euro nogo6Hoe ynpolleHHOH CEeKILMOHHOH HAcCTpOHKe HCMoAb3yoT
\iuH HacTpodwuku. [IpegBapuresbHO B KaXKAOM Xope OfHA CTPYyHA

o 3aBnimaercs (mepersruBaercsi) 6e3 TOUHOH ee HACTPOMKH. YBe-
‘HHE HATsXKeHHs1 BCeX CTPYH TIPOHCXOAHT 6oJiee MM MeHee paBHO-
10 10 BCEMY [AHANAasQHy, ToCje Yero foAbeM OCTAJbHLBIX CTPYH B

X yxe He OyieT BbLI3BIBATH DPe3KHX mnepepacrnipefeseHHH Harps-
1l B OMOPHBLIX KOHCTPYKUHAX — UYTYHHOH M AepeBSsIHHON pamax M

AHHOH C 3TUM HecTaGW/IBHOCTH HACTPOHKH. B HeKOTOpHIX posiasX

’aX CpejiHETO H BEPXHETO PErHCTPOB HMEIOTCS1 UeTBepThle aJHKBOT-

CTPYHBI, pe30HHpYOUIHEe HA KoJeOaHHSl CTPYH OCHOBHEIX XODOB.



.

HacTpoiiKy a/iHKBOTHRIX CTPYH CpejHero Jperucrpa seayr nP1€ BB

[OJIHEHHS] OCHOBHOM HACTPOHKH, HAaCTpauBasi HX Ha okramy b€

B BepxHeM perHcTpe aJHKBOTHbE CTPyHB HacTpausator ¢ YHHCOH
¢ OCHOBHBIM XxOpoM. KouseGaHusi aqMKBOTHBIX CTPyH B03Gyx/Aal0T 32
LIUMBIBAHUEM MeNHaTOPOM.

2. Hactpoitka s3pl4KOBbIX HHCTPYMEHTOB

YacTora KoneGaHHil si3HUKA B HEKOTOpol cTemenu 3apucur OT CHIB

BO3/yIHOTO MOTOKA, AEHCTRYIOIIEro Ha sI3HUOK. B Tex mpeaenaxs B KOTO-
PHIX H3MeHsleTcsI [1aB/eHHe BO3LyXa B MeXOBOH KaMepe uncTfYMEHTa,
YaCTOTH SI3LIYKOB MOTYT H3MeHSIThesi Ao 12 1eHTOB, TounocTy K€ HA-
CTPOIIKH, KOTOPOH JOCTUTAIOT KBAMU(ULUMPOBAHHBE MacTepa,— SAHHHLEI
uentos. [109TOMy S3BIUKOBbIE HHCTPYMeHTH HacTpaupalor npyl C€TPOTO
MOCTOSIHHOM [ABJeHHH BO3lyXa, GJH3KOM K HopMaanHomy ¢PEAHEMY
JABJEHUIO BO3/yXa B MEXOBOI KaMmepe UHCTpyMeHTa, cooTBeTcTBY OWUEMY
cpelHell TPOMKOCTH 3BYYaHHSI.

MuHuMasibHAST pa3HUUA B JaBJeHHHU BO3AyXa 10 0be CcTopo
Ka, 1IpY KOTOPOH B HEM MOTYT BO30YAHThCS! KosleGaHusl, TAK HA3
fOpoT BO3GYXKIEHHS f3blYKa, paBeH B cpeanem 4—25 mm Bof ©
yBeqHUHBAETCH OT HH3KHX HOT K BHICOKHM [36].

MHUHHMAILHOCTb MIOPOTOB BO36YKAEHHS — OJIMH H3 MOKA3aT
COKHX 3BYKOBBIX KAaUeCTB SI3bIUKOBBIX HHCTPyMeHTOR. Pasinune
BO3GYXK/JIEHHS COCENHUX TOHOB He NONXKHO GbITh 3ameTHO Ha cf1YX:

C/HIUKOM BHICOKOE [aBjeHHe BO3AyXa Ha s3nMoK npusoautr X CPRL
BY ero KojeGaHmii. B XOpOWHX HHCTpYMeHTax MOpor cpuisa Ko/l€O3HHMA
cocrarasier 210—250 MM BOA. CT.

Hactpofika npu cpelneil BejuudHe [JaBJeHHsS BO3AyXxa N
[PHUEOAHMT K TOMY, UTO IPH MOCTHKEHHH NOPOTOBBIX 3HAaueHHii a/BIEHHHI
yactota KojebGaHuil s3BlUKAa GyAeT OTKJIOHNTHCA OT cpennero a¢iddCHHA
Ha 1—1,56 Tu. O6mas BequuMHA H3MeHEeHHs YacTOThl si3pluka np X H3ME-
HeHHH [aBJEHHSI BO3AyXa OT Iopora Bo3Gyxjenus Ao nopord CPbIB
KosiebaHuil — 1MoKasatesb CTAGMALHOCTH CTPOS.

BhicOTHOe MoJIOKeHHe 06JaCTH TemMnepupoBahus B siaplukogOM HH-
CTPYMeHTe HeCKOJbKO HHOE, 4eM B (OpTenHaHo,— o6nuHo sTo OKTABA
nu' — mul.

310 OGbsICHSIETCH TeM, uTO OKTaBa mu' — mu® Haxopurcs FPAKTH
YecKH IMocpeJdHe AHATA30HA MeJOAMH SI3bIYKOBOTO HHCTpyMentd B HEH
XOPOIIO NPOC/YHBAIOTCS GUEHHS B HACTPAHBAeMbIX KBUHTaX u kBAPTAX.
TIpyHUMIL NOCTPOEHHS] NJIAHOB HACTPOMKM TaKde e, Kak ory CAHHBIE
HaM# paHee Ajs GOpTElNHaHo.

Obwee KOAMYECTBO HACTPOEK N3LIYKOBOro MHCTpymenta WICHBUIE,
yeM y dopTenuano. Pa3guualoT 4epHOBYIO HaCTPOIIKY si3blukoB ¢ 'O 1HO®
CThIO MPHMEPHO '/y MOJYTOHA, IMpeBAPUTEILHYIO HACTPOIKY ros OCOBBIX
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MJIaHOK C TOUHOCTBIO ' /12 — '/16 NOJNYTOHA ¥ OKOHUATENBUYIO HaCTPOHKY
TOJIOCOBLIX MUIAHOK YXKe B KOPNYCe WUCTPYMEHTA C TOUHOCTHIO ' /32 noJyy
Toua. ]

YCTauaB/HBAIOT 4YAacTOTY s3bIYKA MEXaHM4YECKOH ULTMGOBKOH CJI0%
MeTa/lnia B pa3/HydbIX MecTax no AJMuHe s3bluka. B mob6om ciayuae cusy
THe cJod MeTaaia (Ha npejgBapuTelbuoll uactpoiike — ot 20 4
200 MxM*, Ha okoHuUaTesNbHON — OT 10 10 80 MKM) Yy CBOGOJHOrO KOUILE
A3bl4Ka NOBHIIIAET YAaCTOTY ero cOOCTBEHHBIX KoJeGaHui, a cuaTHe caos
MeTajla y 3aKpeneHHOTO KOHUA NMoHuxKaer ee. Yacrora koseGauudl
JII060# CHCTeMbl NMPONOPUHOHANBHA KOPHIO KBaJpPATHOMY U3 OTHOLIEHHUS
AKECTKOCTH CHCTeMbl K ee koJsebuaiowelica Macce. [lostoMy npu man-
(OBKe MeTa//la s3bl4Ka YacToTa H3MEHsEeTCH B 3aBUCUMOCTH OT TOTC
napaMerpa, KoTopslii GoJiblle H3MEHWICS B pe3yJbTaTe JadHOH one-
panHH.

[Ipy mindoske B J060M MecTe s3blUKAa OJUOBPEMEHHO MEHSIOTCA
H ero Macca, # XecTkocTh. OHaKO CTeNeub 3TOr0 H3MEHEeHHS Pa3jHYHA
B 3aBHCHMOCTH OT Mecta 06paGoTkH. O6paGoTKa OCHOBaHHA s3bIUKA
YMeHbIIAeT OTHOLICHHe EeCTKOCTH K Macce, TaK KaK HU3MEHSeT XKecT-
KocTh B Gosbuiedl creneny, yuem maccy. Iostomy npu Takoll o6pa6otke
{actoTa KosieGaHHH si36l4KAa yMeHbIIaeTcsl. AHANOTHUHO paccyxKjad,
1erKo MOHUATh, 4TO MNpH oOpaGoTKe BepmHubl s3blYKAa YacTOTa Ero
*00CTBeHUBIX KOJeGaHUN YBeJHUUBAETCH.

VIHCTpyMeuT A/1st HACTPOHKH fA3BIUKOB HECIONeH. ITo wabepbl KPyr-
10T0 ceueHHusi, HaAPuau (¢ Meakol GapxaTuoll HaceuKol), ToUuKas CTaJjb-
lasl MJIACTHHKA-NOATOJOCHAK (MHOrga HasniBaeMasi FOJIOCHMKOM, CTPOHi-
IHKOM), NOJACPXKHMBAIOILAA #A3KIUOK NpR ero o6paGoTKe, KPIOUKH 111
Ol’bEMAa BHYTPEHHHX s3bi4KoB. MHorga Moryr noHagoGuTbest HakKo-
aJIbHSI, MOJIOTOK, MJIOCKOryOubl, HOX W HOXKHMub. Ha npeaxBapureiin-
ofi HacTpolike, Korja CHHMaeTcsi AOCTAaTOUYHO TOJCTHIA CJof Meranna,
pumeusieTcsl aGpasuBUBIH Kpyr, NPHBOIHMBIH B JBHXKeHHe HEeOOIbUIUM
AeKTpOABUTaTE/EM ¢ NOMOWLIO THOKoro Baja. B ¢paOpHUHbBIX yCJIOBHAX
acTpoiiky NpOU3BOAAT B cnelHadbHON 3arayllenHoll Kabuue, KoTopas
SopyAoBaHa BO3LYXOLYBKOH — YCTPOHCTBOM /sl CO3AauNsA HEOGXOMH-
oro mepenaja [asJjedHil Bo3Ayxa Mo o6e CTOPOHH fA3bYKA (3a cuer
a3pexeunsi Bo3ayxa). Cros Bo3LyXOAyBKH cHAOXKEHU cleuHaibisIM NpH-
loco6enteM s 3aXKHMa roJioCoBOH MNVIaUKH. YCTaHOBHB TO/MOCOBYIO

IaHKy, ee CHauaJia Bo30yXK/[aloT LIHMNKOM C NOMOIUbIO MOATONOCHHKA.

peaBapHuTe/bUYI0O HACTPOHKY NMPOH3BOAAT B YHHCOH NO KOHUTPOJbULIM

TaJOHHBIM) SA3BIYKaM.

[Ipn noaxnagblBaHWH MOArONOCHUKA MOJA BHYTPeUUHH H3HIYOK HALO

e[NTh 32 TeM, YTOOH A3KIUOK He 3aKJIHHHBAJCA H e ne¢opMHpoBaJcs.

BelcoTa 3ByuaHHsi si3pl4Ka H3MEHSIETCH B MpoLecce ero MexaHH-

cKo# 06paboTKH, KoTopas Co3/aeT B TeJie fA3pluKa Hanpsaxenus. Mx pe-

KCalUsi MPUBOAHT K MOCJAEAYIOWEMY H3MEHEHHIO KEeCTKOCTH B MecTe

eVIEHHS F36IYKa H, KaK CIeJCTBHe, K H3MEHEeHHIO BHICOTH 3ByKa. [Ipu

paboTKe A3bIYOK HarpeBaeTcsi, H B MPOLLECCEe OCTHIBAHHSA B HEM TaKxe

MEHSIIOTCA HAMpsiXXewHe M BuicOTa 3ByKa. B pesynsrarte sABnenuit
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peJiakcauHH 3BYK, H3AaBaeMbli A3bIUKOM, MOBHIILIAETCH AOBONBHO OLICTPO
1nocje OKOHYaHHs €T0 HacTPOHUKH, AJsI Pa3HbIX S3bIUKOB 9TO NMOBhIILIEHHE
paszanuHo [36].

[Ipukieiika JailkH Bbl3blBaeT TPOTHBOMOJOXKHOE H3MEHeHHe 4acTo-
Thl — NMOHHXKEHHe 3ByKa. JTa onepauHsi B KAKOH-TO Mepe KOMMEHCHPYET
3aBblileHHe 3BYKa, BbI3bIBaeMoe peJakcaluueil MeXaHHYeCKHX Harfps-
KeHHi. TouHyl0 HacTpoiKy NpPOBOAAT yXkKe Noc/e MPHKAEHKH JaifKH.

Ecan HacTpolKy f3LIUKOB NPOH3BOASIT MO CAYXY, TO MNOJAB3YIOTCH
KOHTpoOJleM 4acToTbl OHeHHH, KoTopas /[Js HacTPOEHHbIX HHTepPBaJoB
ra e, 4To # s GpopTenuaHo.

B nactosiiuee Bpemsl cyllecTBYIOT cnenHa/dbHble NPHOOPH, KOTOpbiE
CylecTBeHHO 06Jeryalor fpouecc npelBapHTeNbLHOH HACTPOHKH B NMpo-
H3BOACTBEHHBIX YCJOBHSX. B 9TOM cityyae 4acTOTHL I361YKOB CPABHHBAIOT-
Csl ¢ 3TAJOHHBIMH YacTOTaMH, BbipabaTblBaeMbIMH 3JIEKTPOHHBIM TeHe-
paTopoM, a KOHTPOJb CTeNeHH HACTPOHKH OCYILECTBJSIETCS BH3yaJabHO
Mo 3KPaHy 3JEKTPOHHO-JyUYeBOH TPYOKH.

Ha BbicoTy TOHA@ $I3BIYKOB BJIHSIIOT Pe30OHATOPHl H KOPIYC HHCTPY-
MeHTa, NO3TOMY OKOHUaTteibHasi, YHCTOBas HAcTPOHKa NPOH3BOAMTCS
TOJIbKO B KOpnyce TOrO HHCTPyMeHTa, B KOTOPOM OyAYyT yCTaHOBJIEHbL
nLaHHble pe3oHaTopbl. Heo6Xxonumo 3jeck npoBepHTL COCTOAHHE M Ka-
yecTBO TPHK/AeHKH /NaHKOBBIX K/AaNMaHOB Ha IMJiaHKaX, BJHSIOUINX Ha
HacTpoHKy

Ha TouHOCTH HACTPOHKH $I3bIUKA HA TOJIOCOBOM TiaHKe BJIHsleT Aaxe
MJIOTHOCTh YCTAHOBKYM MJAHKH HA pe3oHATOpe M HaAeXKHOCTb TrepMeTH-
3aIHH JIGHKH 110 NMepHMeTPYy KaHH(OJAbHO-BOCKOBOH MmacTukoii. [Ipu
HEMJOTHOH YCTAaHOBKE H Pa3TepMeTH3allHH NJaHKa caMa HaunHaeT BHOPH-
poBaTbh BMecTe ¢ si3bliKoM, faBasi OueHHsi B 3Byke HHcTpymeHT n o6o-
pYAOBaHHe, NpHMeHseMble NMPH OKOHYaTeNbHOH HACTPOHKe, B NpPHHIHME
HE OTJHUYAOTCH OT HHCTPYMEHTOB [JISi TNpeRBapHTesbHON HAECTPOHKH,
HO MeTOj HacTPOHKH B OGOJBIIHHCTBE CAydaeB CJAYXOBOH, No GHeHHsIM,
KOTOPBIH NMOKa No3BOJseT LOCTHUbL 6OJblIEH TOUHOCTH

TpyanocTbio B HACTpOliKe KBHHT H KBAapT B K/AABHIUHBIX H S3bIUKO-
BbIX HHCTPYMEHTaAX SABJSIETCS ONpefesieHHe HANpaBJIeHHS TeMMNEPanHH:
OfHO OHeHHE B KBHHTE MOXET ObiTh H B CTOPOHY CYX€HHS H B CTOPOHY
pacmiMpeHHsl HHTepBasna. B K/JaBHIIHOM HWHCTPYMEHTe HarpaBJ/ieHne
TeMnepal i yecTaHaBJAHBAIOT, CONOCTABJISISA HAaMpaBJeHHe BpaIeHH s Klo-
4ya M 4acTOoThl OHEHHH YCTaHOBJeHHe HanpaBJeHHs TeMNepanHi si3bluka
MyTEM eTO TepecTPOiiKH — MeTOAOM Mpob U owHOOK — BpeAHO LS HETO,
TaK Kak NPHBOAHT K Heo6paTHMOMY YMEHbIIEHHIO €70 Macchl H XKeCTKOCTH,
41O, B CBOIO Ouepefb, yXyAlllaeT 3BYKOBhie KauecTBa si3pluka. [losto-
My 3Jech HHas METORMKA ONpeleJeHHSs] HanpapJeHHs TeMIepaihy
{36} .

OcHoBaHHe s13blYKa NJIOTHO 38)XXHMaeTcsi KaKHM-JHO0 MeTalJHUeCKHM
pebpoM, NpH 3TOM MOBHILIAETCH KECTKOCTL sI3blYKa, a €ro coGCTBeHHast
yacToTa yBeaHuHMBaercss JlonmycTHM, Mbl NPOBepPSIEM HHXKHHH SI3BHIYOK
HHTepBaJja, HanpaBjieHHe TeMMNepalHH KOTOpPOro AOJIXKHBL ONpEAe/HTb.
[IpukaThe OCHOBAHHS MOBHILIAET Y&CTOTY HHXXHETO 3BYKA, H 3TO MOBHI-
mieHHe JiHGO yBeJHYHBaET uMcja0 GHeHHWH B 1aHHOM HHTepBaJe, Jaub60
yMeHblideT. YBeJNHYEHHe uHcJja OGHEeHHH TOBOPHT O TOM, UTO HHTEpBaJ

5 — B.I'. [TopeeHKos
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Oblil HACTPOEH B 30HE CyKEHHSl HHTepBaJja, yMeHbIleHHe YHCc/1a GHEHHH
O TOM, UTO HHTepBaJ OBl HAaCTPOEH B 30HE pacliMpPEeHHs. ‘

B MHOroro/siocblX HHCTPYMEHTaXx (COBPEMEHRBIE AKKOpIEOHH H 6314
Hbl) 06G/1acTh TeMIIEPHPOBAKRHS HACTPAHBAIOT 10 KaKOH-IHGO 0AHOA Mapy
S3bIYKOB HA CXKHM H pPas3xuM Mexa. H3plukH HA ApyTrHX ronocoabﬂ]
NJIaHKax 3aKpHBAIOT IIACTHHKOH ¢ MSATKOH TPOKIaAKO# (Hanpumep
JafKoil) .

[MaaHkn oGnacTH TeMIEPHPOBAHHSA, OCTABIIHECS OTKPBITHIMH, Ha3hbl
BawT cTpoeBbiMHU. [Tocsie HacTpoiiku 06/a1acTH TeMIepHPOBaRHs HACTpaw
BAIOT BCE OCTaJbHbIE CTPOEBLIE IIAHKH, HAXOAALIHECH B TOM Xe psfy
Hanbrefininii nopsigoK HACTPONKH IJIAHOK MEJOAHH H aKKOMITAHEMEHTE
MOXeT OuTb BuiGpaH cjefqylomui [37]:

A3bYKH 6acOBOH YacTH G0JbIOH OKTAaBB (OKTABHBIMH HHTEepBaJjaMi
110 $I3bIYKAM MEJIOAHH, MPHHSITHM 33 CTPOEBLIE);

f3blyKH 6acOBOH 4YacTH MaJiol OKTaBbl (OKTaBHBIMH HHTEepBaJami
0 si3blukaM GoJblIOH OKTaBh Gaca);

fI3bIUKH KOHTPOKTaBbl (OKTABHBIMH HHTEpBaJiaMH Mo si3blykaM 6oJib
ol okraBul 6aca);

SI3bIYKH MepBOH OKTaBbl AKKOMIIAHEMEHTA (B YHHCOH C SA3BIUKAMI
MeJIOAHH) ;

S3bIYKH MaJIOH OKTaBbl AKKOMIIAHEMEHTA (B OKTaBY C SI3blUKAMH Mep
BOl OKTaBbl AKKOMIIAHEMEHTa);

f3bIUKH HECTPOEBLIX IIJIAHOK MeJOAMH (B YHHCOH ¢ A3HYKAMH CTpoe
BhIX IIJIAROK MEJIOJHH).

B MHOrorosocolXx HHCTPpYMEHTaX TPeTbH H YeTBEpThie Psigbl SI3biU-
KOB HAaCTPaHBAIOT B OKTaBy # B PO3JHB C SI3blYKAMH CTPOEBBIX ILI1AaHOK,
BO3MOXKEH TaKxe M NATHIH pAL SI3bIUKOB, KOTOPHIH HAcTpauBalT Ha
OKTaBy BbILIE.

OnunnBaHHe SI3BIYKOB B IIpollecce HACTPOMKH TPeGyeT BHICOKOH Tiila-
TEJBHOCTH H aKKypaTHOCTH. IlocremHocTb NPHBOAHT K MHOTOKPATHOMY
CHAATHIO CJIOSl MEeTaJjia TO Y OCHOBAHHS, TO y BepUIHHH. MHOrokpaTtHoe
NOANMJINBAHHE S3bIUKA YXYyJliaeT ero CBOHCTBA: CHHxKaeTcsl cTabuib-
HOCTb YACTOTHl TPH H3MEHEHHH BO3[AYILHOTO [AaBJCHHS, [MOHHKAETCS MM0-
por cpbiBa KoJeGaHHH, yMeHbIlaeTcA TPOMKOCTb, yXyALiaeTcsd Tem6p —
OH CTAHOBHTCS THYCABbIM, HervyGOKHM. EaHHCTBeHHOe yJayulieHHe —
TIOHHKEHHE 1Topora Bo3GyK IeHHSI — He OnpaB/jblBaeTcsl HA (OHEe IIPOUHX
HexeslaTeJbHblX H3IMEHeHHH 3BYKOBHIX CBOHCTB.

BpiBaloT sI3BIUKH APYroro poja — cjHiikoMm kecTkHe. Hegocratkn
TaKHX S$I3BIUKOB: I[IOBHILIEHHBI NOpPOT BO36YXKJEHHS, HEOOXOAMMOCTb
6oJBLIOr0 pacxoja BO34yXa, TPOMKHH, KPHKJHBBHIH Temop.

KauecTBo HAcTpO#lKH SI3BIUKOBOTO HHCTPYMEHTA HEOGXOAHMO IOCTO-
STHHO KOHTPOJIHPOBaThb. Kax bl BHOBb HacTpanBaeMblil Psil TOJNOCOBBIX
IJIAHOK HYXKHO TIPOBEPSITh 110 BO3MOXKHO GOJ/bLIEMY UHCAY PaHee HACTPO-
€eHHBHIX PSiI0B HHTEpBaJaMH B YHHCOH H oKraBy. TpeGyercsi o6si3a-
TesibHasl cBepKa F3LUKOB MesoguH, Gaca H akkomrnaHementa. Lleaeco-
0o6pa3Ho MpOBepUTb MOCJEROBATEJbHOCTh OJHOHMEHHbIX HHTEPBAJIOB H
o6paTHTL BHHMaHHE Ha pPABHOMEDHOCTh H3MEHEHHSI 4yacToTbl OGHeHH
B COceJHHX HHTepBa/ax. Ec/H HHCTPYMEHT HMe€eT PO3JiHB, TO ero Temob-
pajbHas OKpacka TaKMKe [JO/iXKHAa DPaBHOMEDHO H3MEHSITbcH OT TOHA
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K TOHY. 3aKaHUMBAIOT TPOBEPKY CTPOS KOHTPOJiEM TPaBHIALHOCTH 3BY-
YaHHS aKKOPAOB B MeJogWH W 6acax, a TaK:Ke TPOBEPKOH OLHOBpe-
MEHHO 3BYyYalUMX aKKOpP/JOB MeJOJAHWH H akKKomnanemeHTa. CyluecTBeH-
HBIH MOMEHT NPOBEPKH HACTPOHKH: OKOHUATE/NbHBIH KOHTPOJb LOJKeH
BBIMOJMHATRECS HEe pexke, UeM depe3 CYTKH MOcje nocjaedHell HaCTPOHKH,
TO eCcTh Korga OyJer npakTHYECKH 3aKOHUYEH TMpOoIecc peJaKCAllHH MeXa-
HHYECKHX HAllpPsiKeHHH H CTPOH CTAHET YCTOHYHBBLIM.

3. Hactpoilka WHNKOBBIX H CMbIYKOBBIX
CTPYHHBIX WHCTPYMEHTOB

Paccmorpum HacTpoilKy Haubosiee paclpOCTPAHEHHBIX HIMMKOBBIX H
CMBIUKOBBX HHCTPYMEHTOB. B oTiinule ot doprennaHo, 3fech He HYKHO
HACTpaHBATb KA /b OTAe/1bHBIA 3BYK AHAaNa30HA HHCTPYMEHTA, Heo6Xo-
AYMO HACTPOHTL TOJIBKO OTKPBITHIE CTPYHB, @ OCTaJbHble 3BYKH NpH npa-
BHJILHOH pa3buBKe JMaf0B H TOUHOH yCTAHOBKe TOACTABKH [10JyYaloT npa-
BHJALHYI0O HACTPOHKY aBTOMATHUECKH. MeToAx KOHTpoasi GHeHH#l npH
HACTpONKe HHTePBAaJOB, PACCMOTPEHHBIH paHee, MOJIHOCTHIO IPUMEHHM K
ILHNKOBBIM H CMLIUKOBHM HHCTpyMeHTaM. /st HaCTPOHKH HIHMKOBHIX
HHCTPYMEHTOB, KaK fIpaBHJI0, HCTIOJB3YIOT YHHCOHBI, & /51 CMBUKOBEIX —
KBapThl, KBHHTE. OTMeTHM C/elyPlLyl0 0cO6eHHOCTh HACTPOHKH CTPYH-
HHX HHCTPYMEHTOB: B CMBIYKOBLIX HHTEPBaJbl MEK/AY 3BYKAMH OT[eJib-
HBIX OTKPHThIX CTPYH (60/blIasi TeplUHs, KBHHTA HJH KBapTa) fABASIOTCH
YHCTBIMH, TO ecTb HacTpaupaloTcd Ge3 OHeHHH. B 1HMNKOBBIX HHCTDY-
MeHTaX, Yy KOTOpHIX Ha rpHde HMeloTcs Jajbl, HX MOJ0KEHHe Oonpefe-
JSIIOT B COOTBETCTBHHU C TeMIIePHPOBAHHON MiKaJ0#i 4acToT. B cMBIUKOBBIX
HHCTPYMEHTAX 3BYKH 3aKPBITHX (TIPHAKATBHIX) CTPYH MOXKHO 6path sin60
6/1Ke K YHCTOMY CTpOM, JIHOO K TeMNepHPOBAHHOMY — B 3aBHCHMOCTH
OT COJIBHOTO HJH aHCaMOb/ieBOTO HCMOJHEHHS.

Hacrtpoiika mMnKoBoro (MM CMBIMKOBOTO) HHCTPYMEHTA AOJMKHA
HAYHHATbLCS ¢ YCTAHOBKH WJIH MPOBEPKH (100K eHNS TIOACTABKH Ha JeKe.
Tax Kak cTpyHa, npuxartas Ha 12-mM Jany, A0/iKHA AaBaTh 3BYK OKTaBOMH
Bbillie OTKPHITOH CTPYHBI, TO TeOpeTHYecKn Ha 12-m sagy anuHa pabouedt
YacTH CTPYHBl AOJNXKHA fAeanThesl nonosam. Ho, npu:Kumas cTpyHy K
rpudy, Mbl HaTSITHBaeM ee H TeM CAMAIM BbI3biBaeM JAOTOJHHTENLHOE
NOBbIiEHHEe 3ByKa, KOTOpOe MOXKHO KOMIEHCHPOBATh, AOTOJHHTENBHO
YBeJHUYHB AJHHY CTPYHBl 32 cueT yJaJjieHHS TOACTABKH OT MNOPOMKKA.
Yto6bl 370 yAaseHHe He OblIO CAHILKOM 6OJbHIUM, CTPYHBl CTapaloTcsi
pacriosiarath Kak MOXHO O6JaHXKe K rpudy. TexHHUecKHMH HOpMaMH
npefycMaTpUBaeTcs cJefylolliee paccTOSIHHE OT CTPYHBl A0 JafAOBHIX
mjaactiH y 1-ro u 12-ro sagos [38]: B rutape — 0,8 u 3,5 mm; B 6ana-
aafike — 0,7 v 3 mM; B maungoauHe — 0,7 U 2,5 MM COOTBETCTBEHHO.

[Toguepkuem 3geck HEOGXOAMMOCTh NPABHJABHONH YCTAHOBKH CTPYH
no BbICOTe HajJ TPHGOM, TMOCKOALKY OT 3TOTO napaMmeTpa TaK»Ke 3&BH-
CHT NMPaBU/IBHOCTb CTPOSI CTPYHHBIX HHCTPYMEHTOB.

OG6bIYHO pacCTOsTHHE OT MOPOXKA IO NOACTABKH AOJMKHO PaBHATHCH
YABOEHHOMY PacCTOSIHHIO OT TOPOKKa 10 JajgoBod niacruuu 12-ro nana
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natoc npuMepHo 2 5—3 MM B rutape, 1,5 MM B MaHaoauHe H 1,5—2 M
B 6asianalike. TuiatenbHast HacTpoiika TpeGyeT HHAMBHAYAIbHOH peryiu
POBKH TMOJOXEHHS MOJACTaBKH B KaXJAOM HHCTpyMeHTe. [lockoib
TOJCTHIE CTPYHB 6OJIbLIe NOBHILAIOT 3BY4UaHHe MPH NMPHXKATHH, 6aCOBHI
Kpail noACTaBKH Jajblie OT MOPOXKA, YyeM JUCKaHTOBHI. Pacnoso
JKeHHe NMOACTAaBKH Ha HHCTPYMEHTE NOJKHO ObITh TAKHM, UTOOH ob6ecne
UHMBaJach YHCTOTA HACTPOHKH YHHCOHA, OKTaB, KBHHT H KBapT, B3ATHl
Ha pasHblX CTPyHaX; OOBLIYHO J0CTATOMHO YOEAHTHCH B NPaBHJIBHOCT
HAcTpolKH YHHCOHOB W OKTaB. Ec/H OKTaBbl nosnyvyalmTcs ¢ GHeHHSMH
HeOoOXOAHMO NPOBEPHTh H YTOUHHTH MOJOXKEHHE MNOACTABKH.

[IpaBuAbHOCTE YCTAHOBKH MOJCTABKH H MPABWIBHOCTb OKTaBbl 12-T
JlaJla MOXXHO NPOBEePHTh CPABHEHHEM TOHA OTKPBLITOH CTPYHBI H (J1axo
JIETHOrO TOHA, MOJy4aeMOro NPHKOCHOBEHHEM NaJiblia K CTpyHe Hajg 12-
jgagom. Eciu daarkonernasi okTara 3apblilieHa, TO NOJACTABKY CABHIalo
B CTODOHY PE€30HATOPHOrO OTBEPCTHS; €CJH »Ke (/1a>KOo/NeTHAad OKTaB
3aHHXKEeHa, MO CPaBHEHHWIO C TOHOM OTKPHITOH CTPYHBl, TO MOACTABK
OTOABHIaloT OT PE3OHATOPHOIO OTBEPCTHS. W B TOM U B gpyrom cnyqaé
KOPPEKTHPYETCS BbICOTA TOHA OTKPHITOH CTPYHHL.

[IpaBUJABHOCTH YCTAHOBKH MOJACTABKH HECKOJBKO MOJA YIVIOM K CTpy«
HaM MpH YBEJHUYEHHH AJHHH 6acOBBIX CTPYH, CPABHHTENHHO C AUCKAHTO-
BBIMH [VIAJIKHMH CTPYHaMH, B FHTapax A0JKHa 06eCnevHBaThCs B IPOH3-
BOJCTBEHUBIX YCAOBHSX (MOCKONbKY NMOACTABKA HTaphbl NpPHKJIeHBaeTCH),
a noJIoXKeHHe nojcraBok Gasanaex, AOMp, MaHJONHH Pery/aupyercs ca-'
MHM MY3blKAHTOM B NpOLEecce HACTPOHKH.

Hu:ke npuBefeHbl nyiaHbl HACTPOHKH LHNKOBLIX H CMBIYKOBBIX HHCTPY-
MentoB. Llugpb B TaGauuax (HuKHHe 2 psifa) o00603HAayalOT HOMepa
CTpPyH (nepBOl cuWTaeTCsi caMasi TOHKasi CTpPyHa) H HOMepa JaJloB, Ha
KOTOPbIX HeOOXOIHMO NMpPHXKATh CTPYHY, UTOOBI HACTPOHTb €€ B YHHCOH
C OTKpPBITOH CTPYHOH, HOMep KOTOPOH yKa3aH B BEpXHeM psiay.

lurapa

I'mrapa cemucrpyHHad

YacroTa KameproHa M

HOMEp OTKPLITOH cTpyub, [ 440 1 2 3 4 5 6
[0 KOTOpPbIM MJeT Ha- 'y
CTpOHKa B YHHCOM
CrpyHa, Howmep
Hacrpa- CTPYHbL 1 2 3 4 5 6 7
uBaemas
B YHUCOH Howmep
aaja 7 3 4 5 3 4 5

mb
1
]
b

CTpoii raTapsl-NpUMB CEMUCTPYHHON

132



ITocsie10BaTeNbHOCTh HACTPOHKH APYLHX BHOB CEMHCprHHHX‘FHTaP
aHaJIOTHUHA H3JIOXKEHHOH BbilUE, 338 HCKJIOYEHHEM TOro, Uto HOTa 41,
HacTpauBaemasl 110 KaMepTOHY, y TEPLOBLIX THTAp H3BJEKaeTCcs Ha 4eT-
BepTOM Jaay l-if CTPyHbl, y KBAPTOBBHIX — HA BTOpOM Jafy l-i cTpyHH
¥ y KBHHTOBBIX — Ha OTKpLITOH l-i cTpyHe.
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Crpoii TUTapsl-npuMbl WecTHCTPYHUON

B Apyrux BHAAX WIECTHCTPYHHBIX THTAp HOTA As' HAXOAMTCSA HA BTO-
pom Jaaay [-if cTPyHB TepLOBOH IHTaphl, HA OTKpPHITOl 1-i CTpyHe KBap-
TOBOH THTApbl, HA TPeTbeM Jaly 2-i CTpyHH KBHHTOBONH THTapsl H Ha
nsitoM gaay 1-# cTpyssl raBafiCKOH ruTapel. DTH rATapsl HMEIOT cJje-
LyIolHe CTPOH:
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CTpoik rytapu raBaitckoi

daektTporutapa-6ac

B ra6auume ans 3/eKTporutapbl-6aca HaCTPOHKa NEpPBOH CTPYHB
NIPOU3BOAUTCH JIH6O B YHHCOH N0 KaMepToHy ¢ yactortoii 220 T'u, aubo
B OKTaBY IO KaMepToOHy ¢ vactotoil 440 Iu.

Yacrora kamepToHa H HOmMep 220 Tu 1 2 3
OTKDHITOH CTPYHBl, TO KOTODHM|{(HAH OKTaBa
HAET HACTPOHKA B YHUCOH ot 440 I'u)
CrpyHa
’ { 2 3 4
Hacrpau- Homep crpyuul
BaeMasi B
YHHCOR Homep nana 2 5 5 5
22
=T = == ] !
Esit 1 e ¥ = + — ~{

Crpoit anextporurapu-6aca

F'ntTapa ABeHagUaTHCTPYHHaAsA
litapa — OAHH H3 TAaKHX HHCTPYMEHTOB, HAaCTPOHKY CTPYH KOTOPHIX

MOXKHO BapbHpOBATb IO 2KE€JAHHUIO CaMOro ruTapHucta ajs o6JierueHust
HCIIOJIHCHUT HEKOTOPbIX HUTPDOBBIX NDHEMOB, AJid CO3JaHHA Kakux-a1u6o
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OCOOBIX MY3BIKaJbHHIX 3D (HEKTOB. ITO OTHOCHTCS M K aKyCTHUECKOH, H K
3JieKTpUYECKOH IHTape, Kak A4/s COABHOro, Tak W aHCaMO6J/ieBOro HCHOJi-
HHTeJbCTBA. A5 NMpeofo/ieHust pas3/iHuHbIX HIPOBBIX 3aTpyAHEHHH My-
3bIKAHTHl MPUMEHAIOT PasHble CNOCOOB HACTPOHKM CTPYH.

Hs3paBHa pacnpocTpaHeHa HacTpofika LIECTHCTPYHHOH M ABEHAAlA-
THCTPYHHO# THTApbl, OCHOBAHHAS HA KBAPTOBbIX HMHTEPBAJaXx MEXAY
OTKPBITBIMM CTPYHaMH. B ABeHaAuaTHCTPYHHOH rurape napHble CTPYHBI
HacTpauBaloOT B OKTaBy, HCKJAKOYAsA HACTPOUKY B YHHCOH ABYX TOHKHX Hap
CTPYH. DTa cHcTeMa HacTpoiiku Obljia pacnpocTpaHeda B KoHue XVIII
croierust B Utanun u Mcnanuu. B cratee [39] onucaun Tpu pasHo-
BHAHOCTH CHCT@M HACTPOHKM [BeHaAUATHUCTPYHHO# rurapsl. [lepras cu-
CTeMa HacTpoiiku npeicrasJjeHa Ha cxeMe 19. Ee oco6eHHocT — 4eThipe
HacTpoeHHHE B YHHCOH CTpYHB Pe. B 3ToH cHcTeMe MOXKHO HACTpauBaTh
¥ MEeCTHCTPYHHYIO TUTapy, 6e3 OKTaBHHX CTPYH. /151 Takodl HACTPOHKH
HeoOX0AUMB! TOJCTHIE CTPYHBI, 4TOOR HHXKHee Jlo COXpaHHIO CBOIO
Piiy6oKYyI0 OKpacKy 3ByKa. Ec/iu npHMeHeHbl TOHKHE CTPYHBI, TO HTapy
HaCcTpPaWBalOT Ha UeJbl TOH BBIIE, YeM 3TO NoKa3aHo Ha cxeme 19,1
Kak yxasnBaer aBTop craTbd [39], mepBast cucTeMa HacTPOHKH B
HacTosilee BpeMs MCMOJIB3YeTCH PeAKO, XOTH HEKOTOpoe BpeMs Hasaj
€€ IUHMPOKO NPHUMEHAAHW MHOTHe TMTapHCTHI-npodecchHoHalibl. Dodblioe
pacnpocTpaleHHe NOJyun/a Apyras CHCTeMa HACTPOHKM (CM. CXeMy
19,I1). dto Tak HasHBaeMast Ma)KOpHasi HacTpoilKa, NpHMeHsieMast
B TeX C/iyuasx, KOTAA MEJIOAHI0 MIPalOT C YCTAHOBJEHHBIM MaKOPHBIM
akkopgoM. Kak uHTepecHBii BapuaHT 7-10 M 8-10 crpyHet Pe MoxkHO
nepecrpouts Ha ®a. B nenom faHHas cucTeMa 6JiM3Ka K HOPMAaJbHOW
HacTpoike, W 3iech He BO3HHKaer npob6JeMsl noabopa CTPYH.
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Cxema 19 Hactpofika aBeraguaTh
CTPYHHOM THTApPH

135



WMHTepecHa HacTpoiika, 6a3upyoilancs Ha KBHHTEe (cM. cxemy 19,111
Jss gocTHKeHHsl POBHOrO 3BYy4aHHs Ha Mecto 5-# u 6-i cTpyH craB
cTpyHbt Pe, uTo OOBIYHO H geaaI0T B JABEHA/AUATHCTPYHHON rurape, a
mecte 3-# u 4-# cTpYH MoKer ObiTh ycraHoBJieHa crpyHa Cu. Tper
cuCTeMa HacTPOMKH oGecreyuBaeT OPHrHHA/IbHOE 3By4aHHe HHCTPYMEHT

KoHeuno, npu J060M H3M@HEHHM CHCTEMbl HAaCTPOHKH H3MEHSer
TEXHHKA MIpBI, aNlJIHKAaTypa aKKOPAOB, H MY3bIKAHT AOJXKEH MpUBb
HYTb K HOBOH cucreme. OfHako AJ TBOPYECKH paGoTalollero My3
KaHTa HOBBbI€ CHCTEMbl HACTPOHKH CO3AAIOT BO3MOXKHOCTb MOBBILIEH
BEIPA3UTENBHOCTH HCIIOJHEHHA MY3blKM 6aarofaps HeoOGBIUHOCTH U Op
FTHHAJABHOCTH 3BY4aHHSA HHCTPyMEHTA.

Bananaiika
s Tk
Yacrora kaMepToHa H HOMEP OTKPHITOM 1
CTPYHEl, M0 KOTODHIM HAeT HacTpo#ika 440 T'u 1 1 i
B yHHCOH .
Crpyna A
T ,
HacTpaHBaemas Howmep crpynu L 2 3
B yHHCOH —
Homep nana 0 5 5
23

HH
HH
H-LJ
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Crpoit Gananaikxn-npuMbl
[TocnepoBaTelbHOCTE HACTPOHKH APYTHX BHAOB Gajajaex anarno
ruuHa, MCKAuast Gajasaiiky-6ac u Gananaliky-kourpabac. Hora as'
Haxoautcs Ha |-f cTpyHe Ha cegpMoM Janay B Gananalike-cexyHie M
Ha |- cTpyHe Ha agBeHaauatoM Jagy B OajaJafike-ajbre.
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Crpolt Gananailku-cexyHan

CTPO% Gananailku-ajibTa Ha OKTaBY HHXKe CTPOsi GanaJaiKu-NMpHMBL.
Bananafika-6ac

Yacrtora KaMepTOHa H HOMeD OTKpbITOH 220 I'u
CTPYHbI, IO KOTOPLIM H/eT HacTpolika (¥nu okTaBa oT 1 2
B YHHCOH 440 T'u)
Crpyua, Homep cTpyunl { 2 3
HacTpadBaemas y
B YHHCOH

Homep napga 7 5 5
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Crpoéi Gananafikd-koHTpa6aca Ha OKTaBy HHxKe cTposi OananadkH-
Gaca.

Hompa
Jompa ueThHpeXCTPYyHHasn

Y Bcex 4eTbIPeXCTPYHHBIX NOMP, KpOMe AOMpHI-KOHTpabaca, OTKpH-
Thie CTPYHBI HAacCTPaHBAIOT KBHHTOBBIMH HHTEPBAJaMH; CTPYHbI KOHTpA-
Gaca HacTpaHBalOT MO KBapTaM.

Hactora KamMeproHa B HOMep 880 I'u

OTKpBLITO# CTPYHH, MO KOTOpHIM | (MM OKT4Ba { 2 3

HJAeT HacTpoiKa B YHMCOH Buile 440 ['i)

Crpyna Homep cTpyHst 1 2 3 4

HacTpau-

BaeMasi B

YHUCOH Homep nana 7 7 7 7
28

|
HiH
A

hd —
Crpoil AOMPLI-APHMB HETLIPEXCTPYHHOR ad

Jompy-llpuMy MOXHO HauaTb HACTPaUBaTh H CO 2-H CTPYHHI B YHH-
COH 10 KaMepToHY ¢ Yactoroi 440 T, nocJsie 4ero NOACTPOHUTD 1-10 OTKpPHI-
TYI0 CTPYHY B YHHCOH cO 2-fi CTPYHO#, MPHUIKATOH Ha CeAbMOM Jajy.
B nw06oM chydae COXpaHfieTCH COOTBeTCTBHE YHHCOHOB, yKas3aHHHIX B
tTabauue AJisi LOMpbI-PHUMBL.

AHanoruussl cnoco6u HACTPoOeK M [AA [APYrHX BHAOB YeThipex-
CTPYHHBIX JOMP, KPOMe AOMpbI-KOHTpabaca, HO NepBbie CTPYHB HAacTpaH-
BAIOTCA MO-PA3HOMY: B JAOMpe-NHKKOJIO NepBasi OTKpbiTasi CTPyHa 3BY-
YMT Ha OKTABY Bbillle KaMepToHa ¢ yactotol 440 Ty, B nompe-ajibre 1-5
OTKPBITAA CTPYHA 3BYYHT B YHHCOH, B JOMpe-TeHope l-f cTpyHa, mpH-
’)KaTtas Ha CceJbMOM Jajy, 3By4YHUT B YHHCOH C KaAMEPTOHOM, H B JOMpe-
Gace |-4 OTKphiTasg CTpyHa 3BYYHT Ha OKTaBYy HHUXKe KaMepTOHA.
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Crpoil nOMPLI-NHKKONO ueTHPEXCTPYHHON
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Crpoii noMpBI-albTa YeTHPEXCTPYHHOR

Crpoii gOMpBI-T€HOpa Ha OKTaBy HHMKe CTpPOsi AOMpBI-npuMb. CTpoR
JAOMpBI-6aca Ha OKTaBy HMXKE CTPOR AOMpH-afbTa.

Jompa-xoHntpabac

Hacrora kameptoHa H HOMep 100 T (uau
OTKPLITOH CTPYHBI, O KOTOPLIM Ha 2 OKTaBbl 1 2 3
Hjer HACTPOHKa B YHHCOH Huxe 440 u)
CrpyHa, Homep ctpyunt 1 2 3 4
HacTpaH-
BaeMas B
YHHCOH Homep aaaa 2 5 5 5
29
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CTpon RoMpH-KOHTPAGACA HeThIPEXCTPYHHOK

JoMpa TpexcTpyHHad

Y BceX TPeXCTPYHHBIX AOMP OTKPBITHE CTPYHBl HACTPAHBAIOT KBapTO-
BbIMH WHTePBAJAMH.

&y
Hacrora kameproia W HOMep 880 I'u (mam
OTKPBITOH CTPYHBI, 10 KOTOPHIM | Ha OKTaBy BHI- 1 2
H/[eT HACTPOHKA B YHHCOH e 440 )
CrpyHa, Homep cTpyHbl 1 2 3
Hactpau
Baemad B
YHHUCOH Homep nana 7 5 5
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Crpoit ROMpH-NPHMB TPEXCTPYHHOR
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JloMpy-npuMy MOXKHO HACTpPaMBaTh ¥ €O 2-i CTPyHbI B YHHCOH Mo
KaMepToHy ¢ yacroroil 440 I'u, nocie yero 1-i0 OTKPHTYIO CTPYHY noj-
CTPaHBaIOT B YHHCOH CO 2-i CTPYHOH, NpH2KaTOH Ha naroM saly. Homepa
Jiafl0B U CTPYH COXPAHSIOTCH ACHCTBUTEJNBHBIMU IS APYTHX BHAOB Tpex-
CTPYHHBIX ROMp. Pasjinuaerca TO/bKO HACTPOHKa MEPBBIX CTPYH: B AOM-
pe-NMHKKOJO OTKPBITAS! CTPYHA 3BYYHT OKTABOH BHIIII€ KAMEPTOHA C YACTO-
Toi 440 TI'u, B nompe-anbre |- CTPYHA, mpHKATas Ha Ce/lbMOM Japy,
3BYUHT B YHHCOH C KaMEPTOHOM, B JOMpe-TeHOpe 1-1 OTKphITAasA CTpyHa
3BYYUT Ha OKTaBY HUXKe KaMepToHa, H B floMpe-6ace 1-s1 cTpyHa, npHxa-
Tas Ha CeAbMOM Jajy, 3BYYHT OKTAaBOH HHXKEe KaMepTOHa.
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Crpoit RoMpLI-THKKOAO TPEXcTpYHHORH

SEBE

CTpoit 1OMpHI-a/ibT2 HAa OKTABY HHKE CTPOS NOMPH-NPHUMH, CTpPOi
JIOMpPHI-TEHOPA Ha jIB€ OKTaBbI HHXKE CTPOS JOMPbI-HKKOJO, 8 CTPOH A0M-
ppi-6aca Ha [B€ OKTaBbl HMKE CTPOSI JOMPHI-IPHMEL

Manaonuna

MHTepBasibl MeXJYy CTPYHAMH MAHI0MMH — KBHHTH, KPOMe MaH10JiH-
HBl-KOHTpabaca, HacTpaWBaemoli Mo KBapTam

Yacrora KaMepToHa H HO-
Mep OTKPHITOH CTPYHHI, 1O EEOOKI’;I;B (';J“f 1 2 3
KOTOPHM €T HacTpofika | ' ° 4403’1,;‘)
B YHHCOH
CrpyHa, Homep
Hactpa- CTPYyHBL 1 2 3 4
uBaemasn
B YHHCOH Homep
Jajga 7 7 7 7

Crpoit MAHAO/HHBI-TIPUMEI
32
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CrpoH MaHAOAHHbI~APHMbI
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MaHf0IHHY-IPpUMY MOXKHO HauyaTb HacTpauBath W co 2-H CTpyH
B YHHUCOH MO KaMepToHy ¢ 4yactotod 440 I'u, nocsne yero HacTpouthb |-
CTPYHY B YHHCOH coO 2-H CTPYHOH, NPHKATOH Ha ceabMoM aajny. Homep
J1ajJl0B M CTPYH, YKa3aHHbC A8 MAHJOJHUHBI-NIPUMBl, AeHCTBHTE/NbHBI
AJIA MAaHAOIUH APYTMX BHAOB (KpOMe MaHAOJMHH-KOHTpabaca). B ma
JLOJIMHe-TTHKKOJIO N0 KaMepTOoHy ¢ uactotol 440 ' HacTpauBaloT TpeThb
CTPYHY, B MAHJO/MHe-MaHA0e |-5 CTPyHa, NpuXKaTas Ha CeJbMOM Jaj
JIOJI)KHA 3BY4aThb B YHUCOH C KaMepPTOHOM, B MauJoJIHHe-JI0oTe -5 OTKphE
Tasg CTPYHAa 3BYYHT HA OKTaBY HHKE KaMepTOHa.
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Crpo# MaHZOAHKbI-NHKKONO
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Crpofi MAaHROAHNBI-RIOTH

Crpoli MaHZOIMHBI-MaH/L0/El HA OKTaBY HH2Ke CTPOSi MaHZO/HHBI-TIPUMBL
MaHgonaMHa-KoHTpaGac MMeeT CTPOH, aHaJOrMuHBId CTPOIO ueThipex-
CTPpYHHOR MOMpHI-KOHTpabaca.

Oco6eHHOCTE MaHZOMHHBl (KpOMe MaHZO/MHbI-KOHTpaGaca) — map-
Hble CTPYHBI, HACTPAHBAEMBIE B YHHCOH.

IlepefigeM K HacTpQike CMbIYKOBHX MHCTPYMEHTOB, M3 IPYNINBl KOTO-
pbiX BO3bMEM CaMble PACIpPOCTPAHEHHbIE.

CkpHnka, anbT, BHOJIOHYEAb H KOHTpabac

CKpuIIKy, aJbT U BUOJIOHYE/b HACTPAHBAIOT O UHCTBIM KBUHTAM, KOHTpa-
6ac — no uydcTHM KBapTaM. OTCyTCTBHE /aJ0B B 3THX HHCTPYMEHTax
HE MO3BOJISIET, KAK B [UMIKOBBIX, HACTPAHBATE YHUCOHAMH H OKTABAMH ~—
HauboJsiee JIETKHMHM /19 HACTPOHKM MHTepBajaMu. HacrpouB ogHy u3
CTPYH B YHHCOH HJTH OKTaBY [0 KAMEPTOHY, My3BIKAHT HACTPAUBACT KBHH-
Ty CHAyala MeJOZHUeCKH, 4 YTOUHSAET HACTPOHKY ¢ MOMOILBIO KOHTPOJSA
4acToThl OMEHHMH.

Bor kax npoucxoaMT npouecc HAcTPOHKH CTPYH CKpHIKH. Tak Kax
o0e pyKH CKpUIaua NpH HaCTPOHKE 3aHATH! (JeBad Pyka AepXKHUT KOpnyc
CKPHIIKH, GOJbIIOH masel JeBOH PYKH 3aulMNbiBaeT CTPYHy, a OpaBas
pPyKa BpaiuaeT COOTBETCTBYIOIUIHH KOJOK A0 TeX Mop, MokKa cTpyHa Jls
He GyseT HACTpOeHa TOYHO B KaMepTOH, TO €CTh IOKa He uCue3HyT Gue-
HMA), Jydlle UCNO/b30BATh NOCTOAHHO 3BYyYallMit KaMepPTOH, HAlpUMep
A3BIYKOBEIA. UToGH y6e AHTBCA B MPABHABHOCTH HACTPOHKH, HEOGXOAMMO
BO30Y/AHTE CTPYHY JIsi CMBIMKOM U Ha G6oJiee NMPOAOJKHTETBHOM 3BY-
YaHHMK BBISIBUTb HaJaHuHMe OHeHHH. BTOpbIM NpHEeMOM 0GBIUHO HACTPAaHBAIOT
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crpyny Pe. Ilociie Menoanueckoff HacTpOHKH KBHHTBI MEPEXOAAT K OJHO-
BpeMeHHOMY BO30YXKAEHHIO CTPYH JIst U Pe, NpucAymnuBasach K GHEHUAM
1 no6uBasicb HX yCTpaHeHHA. OKOH‘{aTeJ]bHle NPOBEpKy UYHCTOTbI Ha-
CTPOiKH KBHMHTH 48' — pe' penalor, nposoas CMbIYKOM 1O CTpYHaM

AHa/IOTMYHBIM NyTEM HACTPAHBAIOT KBHUHTBI CoAb — pe' W aa' — mu’.
3aTpy/AHeHHA Bbi3biBaeT 0GbIYHO HACTPOHKA CTPYHB My, yacToTa KOTOpO#
pe3Ko MeHseTcs faxke OoT HeGobLUIMX CABHrOB Kosaka. Muorna ansa stoi
CTPYHbl Ha CKPHIIKE MMeeTCs CrnelualbHoe HACTpOeyHoe npucnocobieHme
¢ BHHTOM, NO3BOJSAIOUIMM OY€Hb TOHKO M3MEHATb HATSXXEHHE CTPYHBI.
970 npucnocobieHne yKpenasercs Ha MOArpudke.

B HexkoTopbiX CcAy4asx CTPYHbi CKDPHMIIKH, HAacTPOEHHble UHCTbIMH
KBHHTAMH, AAIOT HEBEpHbIe HHTEPBA/b! MPH OGbIUHBIX MO3HIKAX NajbleB
Ha rpude. [IprunHa 31ech yallle Bcero 3ak/lO4YaeTCA B CAMHX CTPyHAX:
OHM MOTyT ObITb OBaJIbHBIMKM B CEUEHMH, pasz/judarTbcs MO AHAMETpPy Ha
pasHbiX KOHUAX K T. A. Yamuie Bcero nogo6Hble fedekTbl HMEIOT KHJbHbIE
CTPYHbI, ¥ KOTOPbIX y3/]bl M NY4YHOCTH B Tporecce KoJjeGaHHA CTPYHbI
CMeL1aIoTCA B TY MJH APYTYIO CTOPORY M NPH OObIYHOM MNMOJIOXKEHHH NaJlb-
11a He LAIOT NPAaBHAbHOH BBICOTH HOTbl. CHHTETHUECKHE H MeTalJHYecKHe
CTPYHbI HMEIOT MeHbIIe Pa3JHYHbIX OTKJIOHEHHH B pacnpepe]eHHH MacChl
MO [JIHHE CTPYHbI M NO3TOMY NMO3BOJAIOT NOJAY4aTh NPaBHJbHbIE HHTEPBA-
JIbl B JIOOBIX MO3KIUSX JIEBOH PYKH.

AJbT HacTpauBalOT Ha KBHHTY HHXE CKDHIIKH, nepBas OTKpblTas
CTPyHa COOTBETCTBYeT HOTe 4a' W HACTpaMBaeTcst M0 KaMepTOHy. Buo-
JIOHYe/b 3BYYHMT OKTABOH HMKE asbTa, M, CJeL0BaTe/NbHO, €€ MepBYIO
OTKPBITYIO CTPYHY HACTPaHBAIOT HA OKTABY HUXKe KaMepTOHa ¢ YyacTOTOH
440 Tu. YactéTel cTpyH KoHTpaGaca HaXoASITCA B KOHTPOKTaBe H 60Jib-
Wo# OKTaBe, TO €CThb 1aJeKO OT 3TajOHa 4acTOThl KamepToHa. KoHTtpa-
Gacucthl 06/€ryaioT npouecc HacTPOHKH CBOEro MHCTPYMEHTa TeM, 4YTO
NOJb3yIOTCH qma)xoneramn nojyyaeMbIMH NpH JE€rkoM NMPHKOCHOBEHHH
K cTpyHam Ha '[2, '/3 W '/4 AMHBbI CTPyHbl OT MOACTABKH. YKa3aHHbIE
TOYKH /IeNIEHHSA JAI0T OKTAaBY, KBHHTY W JIBOHHYIO OKTaBy OT TOHA OTKpHI-
TOR CTPYHbI COOTBETCTBEHHO. [lonyyaloninecs npu sTOM JeJeHHH PaaxKo-
JIeThl HOCAAT HA3BAHHE OKTABHOI'0, KBHHTOBOTO H KBAaPTOBOTO ()/1a2K0J1€TOB,
MOCKOJIbKY HM@HHO 3TH MHTepBaJ/bl 06pa3yloTcA MPH HAXKATHH CTPYHb! B
cooTBeTCTBYIOWIMX Mectax [40]. 3ByK KBapTOBOrO (ps1axko/era TpeTheH
CTPYHbI 06pa3yer ABOHHYIO OKTaBYy OCHOBHOrO TOHA, TO €CTh HOTY A4S Ma-
JIOA OKTaBbl, KOTOPYIO W MOXHO HacTpauBaTb IO kaMepToHy. Paaxo-
JeTbl KOHTpabaca 3ByuaT OTJHYHO.
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Crpoli Konrpabaca

Kak ckasbiBaercst HACTpOHKa OTKPBITHIX CTPYH CMBIYKOBRIX HHCTPY-
MEHTOB [0 YHCTHM HHTePBajfaM NMH(paropefckoro cCTposi Ha MHTOHALHH
Apyrux uHTepBajsoB? CliefyeT cKa3aTh, YTO OTKPBITHIE CTPYHBI CO312I0T
BBICOTHBI/l OpPHEHTHD [Jis1 OCTA/IbHBIX MHTEPBAJOB MO BCEMY JHANA30HY
MHCTPYMEHTA, H MCHOJHHTENH NPHAEPKHBAIOTCH 3TOr0 OpHeHTHpa. Jlaxke
€C/iM CKpHUnay JoJXKeH TeMMepHPOBaTh MHTEPBAJbl B CJAydae CONPOBOXK-
neHusi doprennaHo, He0GXOLHMOCTb YYMTHIBATH HACTPOHKY OTKPBITHIX
CTPYH OKa3nBaeT CBOe BJMSIHHE Ha MHTOHMPOBaHHWE TOHOB BCEro jHama-
30Ha.

Apda

Apda orHocuTCsi K TIpynne CTPYHHBIX IIMIKOBBIX HHCTPYMEHTOB.
OHa cogepX)ut 45—47 CTpyH, HACTPOCHHBIX AMATOHHYECKH B 10-6€MOJib
MaxKope. XpoMaTHUecKHe 3BYKH TakXke M3BJeKalrcs Ha apde, 405 yero
UMeeTcsl mealbHEI MeXaHH3M [IBOHHOTO AeHCTBUS, MO3BOJSIOUHHA NO-
BHIIIATb WK MOHHKATbh CTPYHB! Ha nosiToHa. Bee crpynnt JLo — kpacHoro
usera, Bce ctpyHsl ®Pa -— cuHero uBera. LIBeT cTpyH noMoraer apducrke
OpueHTHpOBaTbcsi mpu urpe.. JlnanasoH apdsl npu 47 crpyHax: 0o
KOHTPOKTaBbl — €0.16 YeTBEpTOH OKTaBpl. Cuer OKTaB B apge HE coBnajga-
er ¢ NpHHATHIM Ajisi ¢oprennaHo. CaMasi BepXHssi OKTaBa — HyJieBast
(2 cTpyHbl), 3aTeM B HHCXOASIIIEM /[BHKEHHH HAYT nepBas, Bropas,
TpeTbs, YerBepTasl, NsTas, WeCTas M ceabMmas OKraBul. HacrtpauBaior
ap(y YMCTBIMM KBMHTaMH, HO ITIpH K@/JIAHHH €€ MOMKHO HACTPOHTb MNO
posuio. OuH U3 MIAaHOB HAcTpoikh apdul Moxer Onithb TakuMm [41]:
TOH 4 TpeTbedl OKTaBbl, COOTBETCTBYWOuMA .4f' Ha (oprenuanHoi
KJiaBHATYpe, HACTpAaHBaeTCsi MO KaMepToHy ¢ 4Yacrorod 440 I'u npu
NOJIOXKEeHUH Nenasu JIs Ha nepBoil «3apy6Kes. OcTalibHble TOHB HACTPaH-
3aI0T MOC/AEJOBATENbHOCTbIO HHTepBAa/MOB! OKTaBa BHHU3 — Af, KBHHTa
IBEPX — My, elle KBUHTA BBePX — Cu, OKTaBa BHH3 — cu; MOCAe HUH TOH
‘U mepecTpauBaeTcs C NMOMOIIBI MeAaJH Ha cu-6em04b, OT KOTOPOro
jepeTcsi KBHHTA BBepX — ¢ba, elle KBMHTA BBepX — Jo, OKTaBa BHH3 —
Jo, KBUHTA BBepX — (04b, €lle KBMHTA BBepPX — pe, OKTaBa BHH3 —
re. TlochiegHMM HHTepBAJOM HAaCTpaMBAETCA TOH pe, KOTOpHIH Hago
[POBEPHUTH MO paHee HACTPOGHHOMY TOHY 4sf. Bce KBHHTHI M OKTaBH
1aCTPaMBAIOT YHCTO, M €C/IM B Mpouecce HACTPOHKH He Obijo OUIHMGOK,
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NOCJeHHH MHTEpPBa/ TaKxKe JOJIKEH MOJYUHTbCS YHCTBIM, 6e3 GueHHH.
ITo CXeMaTHYHO BBINIAANT TaKk:
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flaan nacTpodxe apPes

Ot HacTpoeHHOH 06J1aCTH MHTEpBAjiaMK B OKTaBY M KBHHTY HacTpaH-
BaIOT CTPYHbI HH>KHErO M BepXHero peructpoB. KoHTpoab HacTpoitku
appbl OCYLIECTBJSAETCA B MPHHIUHKNE TAK K€, KAK U KOHTPO/Ib HACTPOHKH
(dopTenuaHo: MNoc/AeA0BaTe/bHOCTAMH OJHOMMEHHbIX HHTEPBaJOB —
OKTaB, KBHHT, GOJbUINX TEePUMH, ABOMHBIX OKTaB, ACIHM.

4. ToyHOCTb CTPOSl H HACTPOHKA
AYXOBBIX HHCTPYMEHTOB

PaccMoTpuM oCHOBHBie (aKTOPBI, BJMAIOIIHE HA MY3BIKAJbHO-aKyCTH-
yecKue CBOHCTBa AYXOBOro MHCTpyMeHTa. Iloa takuMu CBORCTBAMHM AR
AYXOBbIX HHCTPYMEHTOB CJIeAyeT INpexKjge BCero MOHHMaTb TOYHOCTDb
CTpOsl, KauecTBO 3ByKa (teM6p) M JerkoctTb 3ByKOM3BJeueHus. Beco-
MOCTb WJM 3HAYHMOCTb JAHHBIX CBOWCTB Y PA3HBIX MHCTPYMEHTOB pas-
JIM4HA, HO JAJf JAYXOBBIX HHCTPYMEHTOB IJIaBHBEI MHTEPEC MpPeaCTaBJisieT
MMEHHO TOYHOCTb CTPOR. DBe3yKopu3HeHHass HacTpoika — BOT 4TO Tpe-
6yeTcsi OT BBICOKOKAYECTBEHHOTO AYXOBOFO HHCTpyMeHTa. Ecan gas apy-
FHX BHAOB MY3biKaJbHBIX MHCTPYMEHTOB JIeTKO OCYIIECTBUTb HACTpOHKY
KaXX40r0 OTAeAbHOTO TOHa HEe3aBHCHMO OT APYTMX TOHOB, TO B HACTpoiike
JYXOBbIX HHCTPYMEHTOB, TOYHOCTb CTPOSl KOTOPBIX 3aJ102KEHA KOHCTPYK-
uuel (a MMEHHO XapakTepoM H3MEHEHUS JHaMeTpa MoNepeyHoro ceyeHHst
no aJjuHe TPyOKH), Mocjaegyouas KOPPeKTHPOBKa BO3MOXKHAa TOJbKO
B OrpDAHHYEHHOH CTeMeHH, a He3aBHCHMAas HACTPOHKA OTAEJAbHOrO TOHA,
He 3aTparuBawoulasi APyrue TOHA, Boo6uie HEBO3MOXKHA. DTa B3aHMO-
33BHCHMOCTb HaCTPOHUKH OT/JEAbHBIX TOHOB M TPYAHOCTb €€ KOppeKTH-
POBKH IMPOSICHSIIOT TO 3HAYEHHE, KOTOPOE HACTpOHKa, TOUHOCTb CTPOs
AYXOBOrO MHCTPYMEHTa HMEIOT A/ MYy3blKaHTa. TOYHOCTb CTPOS HJIH
TOYHOCTb HACTPOHKH [JISi Pa3HblX IPYMN MY3bLIKAJAbHBIX HHCTPYMEHTOB
onpegensiiotcst no-pasHomy. ITokasarteqn TOYHOCTH CTPOA BHIGHPAIOTCH
B 3aBHCHMMOCTH OT BHJA CTPOSi, B KOTOPOM HACTPAHBAETCA MHCTPYMEHT
(4MCTHIH MM PAaBHOMEPHO-TEMIEPUPOBAHHBIN), MENOLHYECKOrO HJH Fap-
MOHMYECKOFO CKJ1ajla 3By4yaHHMs (OLHOTOJOCHBIH WKW MHOTOTOJIOCHHIH),
XapakTepa H CTEeNeHH HerapMOHHYHOCTH OGEPTOHOB (CTelleHH PacCTsHY-
TOCTH HacTpoiiku). He Baamasick B gerajbHble jg0Ka3aTelbCTBa, OyAeM
CYHMTATb TOYHOCTBIO CTPOsSI AYXOBBHIX HHCTPYMEHTOB CTENEHb COOTBETCTBHSA
4YacTOT OCHOBHBLIX TOHOB UacToTaM pPaBHOMEPHO-TEMMEPUPOBAHHOIO

143



¢Tpost. (3aMeTHM, 4TO B TaKOM OlPEAENEHHH TOYHOCTH CTPOSl OHQ,
HCIPUTOAHO AJA HHCTPYMEHTOB C MHOIOTOJIOCHBIM 3BYUaHHEM H pacTsi-,
HYTOH HacTpoHKOH, Kak, Halpumep, y ¢dopTelHaHo). |

[1Ipn H3MepeHHH YacCTOTHI TOHOB, H3BJIEKAEMbIX MY3bIKAHTOM Ha Ay-
XOBOM HHCTPYMEHTE, BO3HHKaeT crneuHdHyeckasd TPYLHOCTb: 4acTOTa
TOHA 32BHCHT HE TOJBKO OT HHCTPYMEHTA, HO TAKXKE H OT HCHOJIHHTEJIH,!
OT TEXHHKH nocjegHero. OubITHBIH My3bIKAHT B COOTBETCTBHHM CO CBOeH
MHOTOJIETHEH NPAKTHKOH NpHBbIKAET KODPEKTHPOBaTb OTAeNbHble TOHA
110 BbICOTE, €CJIH OHH 3ByYaT HellpaBHJAbHO. My3bIKaHT CTPEMHTCA UI'paTh
NpaBHJIbHO Ha J10GOM HHCTPYMEHTE, AasKe C TIIOXHM TI0 TOUHOCTH 3BYKO-
pALOM.

Ho, kpoMe Toro, IPHBBIKHYB K CBOEMY HHCTPYMEHTY, B KOTOPOM OH KOM-
leHCHPYET HCIOJNHHTENbCKOH TEXHHKOH MOTPeUIHOCTH CTPOsi, Ha «uy-
KOM» HHCTPYMEHTE HCIIOJHHTENb pedieKTOPHO, [0 PHBbLIUKE, 1eTaeT Ta-
KYI e KOPPEeKTHPOBKY, He jpaBas cebe oTuera B TOM, YTO [PH TaKo#
KODEKTHPOBKE OH MOXET AaTb HEBEPHYI0 HacTPOHKY HHCTpyMeHTa.
B unneajibHOM cayyae My3blKaHT JOJKeH 6e3 KOOPEKTHPOBKH BbILaBaThb
TaKHe 3BYKH, 4acTOTHl KOTOPBHIX 32BHCAT TOJbKO OT HHCTpyMmeHTa. JTO
TpeGoBaHHe, OAHAKO, HEBBIIOIHHMO AaXe A4 KBaJHGHUHPOBAHHOIO MYy-
3bIKaHTa, H MOBTOPAEMOCTb PE3yAbTaTOB H3MepeHHH fipH n0J0GHOM Me-
ToJ€ onpeseeHH TOUHOCTH CTPOS HH3Ka.

Tak, OTKJOHEHHe 4acTOTbl OT/1EJbHbIX TOHOB [IPH HIPE OJHOFO MY-
3blKaHTa Ha OJHOM H TOM K€ HHCTPYMEHTE B pa3Hble JAHH Kojebaercs
Mexay 5 H 35 uenramu. Ecan e Ha OfHOM H TOM XK€ HHCTPYMEHTE
HIpalOT pa3Hble HCIOAHHTENH, TO pa3fpoc TOHOB MO 4aCTOTE AOCTHraer
elle 60JbLIMX BeJHUHH: OT 25 0 60 neHToB. MOKHO yCcpeIHUTD pe3yabTa-
Thl H3MepeHHH, [OJYYEHHBbIX C pa3JMUHBIMH MY3bIKaHTaMH, H TOr/a
yCpeJHeHHas KpUBast HaCTPOHKH 10 3aKOHY GOJBUIHX UHCEN MOXKET CUH-
TaTbcA ONTHMAaJbHBIM [pPeACTaBJEHHEM CTPOSA [IPOBEPAEMOr0 HHCTPY-
MeHTa.

Kpupas HacTpofiku, nosydeHHass mofoGHbiM o6pa3oM, HMeeT XOpo-
Wyl BOCMIPOH3BOJHMOCTb, TO €CTb OHA NOBTOPAETCH NPH H3MEepeHHH
C apyro# pocTaToyHo 6GONbILIOH Tpyanod My3blKaHTOB. YcpenHeHHas
KpHBafd HacTPOHKH M03BOAACT OGBEKTHBHO BbIAIBJATbH HEAOCTATKH CTPOSA
JLYXOBOT'O HHCTpyMeHTa.

ITH HEAOCTAaTKH TNPOABJAAIOTCA B BHAE 3HAYHTEJbHBIX OTKJIOHEHMH
YyacToTbl TOHOB HaTypaJ/bHbiX 3BYKOpAAOB HHcTpyMeHTa. Hanpuwmep,
y opkKecTpoBoO# TpPy6bl MoXeT ObiTb 3aBblilleHHe 6, 8, 9-ro HaTypaJb-
HbIX TOHOB H 3aHH)KEHHe 3-T0, Y BaJTOPHbl HHOIJA YPe3MepHO 3aHH-
JKenbl 5-# B 10-it ToHa. My3blKaHTHl OTMEUalT TaKXKe HelpaBHABHOCTb
LIHPHHBI CAMOT0 HHXKHET O H3BJeKaeMoro HHTepBada. Tak, y Ty6Gbl HHXKHHI
HHTEPBaJl HECKOJbKO VYiKe, a y TpyGbl, HampHMEp, HECKOJbKO UIHpe
HOMHHAJbHBIX 3HaueHWi. B kauecTBe npuMepa npHUBeieM B3ATbie H3
yaborbl [42] pe3yabTaThl H3MEPEHHH 4YacTOTHl LIECTH HATYpaJbHBIX
3BYKOB TpoMmGoHa: 41; 115; 175; 236; 299; 361 T'u. Ecan Bbipasuthb
00THOUIEHHA YACTOT COCEAHHX TOHOB, TO HETPYAHO YOEAHTbCSH, YTO 3TH
‘OOTHOLIEHHSA He ABJAITCA TOUHO KPATHHIMH OTHOLIEHHIMH HHTEpPBaJOB
iHcToro crpos: 1:2,8; 2:3,04; 3:4,05; 4:5,06. OcoGesHO CHIIbHO HapyLIeHO
JTHOLIEHHE B HHXHEM HHTEpBa/je MexXAY NMePBbIM H BTOPbIM HaTypanb-
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HBIMH 3BYKaMH, KOTOpbi€ 3HauMTeNbHO Likpe OKTaBbl (1:2). OcTanbHbie
MHTEPBANbl XOTH H HE HMEKT TakKHX OOJBIIHX OTKIOHEHMH, HO BCe XKe
OHH OTJHYAlOTCA B TOH HJAH HHOH CTENEeHH OT rapMOHHUYECKHX COQTHO-
wenk#i. Bo Bcex AyXoBbIX WHCTpYMeHTax HabuiojalnTcd OGOAblWe WIH
MEHbUIHE OTKJOHEHHS HMHTEPBAJbHBIX COOTHOLUIEHHH OT rapMOHHYECKHX
KPaTHLIX COOTHOLUEHMH.

B ueM npuuMHbl HapyIIEHHH rapMOHHMYECKHX HATypaJibHbIX 3BYKOB
¥ BoOOLIE OTK/IOHEHHH rapMOHMYECKOTD 3BYKOPSJAa OT ILKa/fbl PaBHO-
MEpHO-TeMIIEPHPOBAHHbIX 4ACTOT?

CywecTByeT rpynia (akTOpOB KOHCTPYKTHBHOTO MOPfAAKa, OT KOTO-
PbIX 3aBHCHT YacCTOTa HATypPa/bHbIX 3BYKOB: aKyCTHUECKHH THN TPYyOKH,
JAJMHA W AMaMeTp OCHOBHOrO KaHafda, T. €. MeH3ypa, AJHHa H JuaMeTp
JOTOMHHTENbHBIX TPYOOK B MeAHbIX MHCTPYMEHTax U JHaMETP U MN0J0-
JKEHHe OTBEpPCTHH B JePeBAHHBIX MHCTPYMeHTaX, PH3HKO-MeXaHUuecKue
XapaKTepHCTHKH MYHAIITYKa H TPOCcTH. [1paBu/bHOCTb H/H Henpapu/b-
HOCTb BbIOOP@ KOHCTDYKTHBHbIX MapaMeTpOB B KOHEUHOM CYeTe CKa3bl-
BaeTcl Ha CTeNeHH aKyCTHYECKOH COrJIaCOBAHHOCTH pa3HbIX yacTel
MY3bIKa/bHOIO HHCTPYMEHTA MeXAy Co60#. OUeBHAHO, YTO CYLIECTBYIOT
elle, Mo KpafHell Mepe, ABe FPynifibl CaMOCTOATE/bHBIX (aKTOPOB, KO-
TOpbie BJHAIOT Ha 4acTOTy TOHOB. JTO BTOpasA rpynna (akTopos, CBA-
3aHHaf C KauyeCTBOM H3TrOTOBJEHHSl HHCTPYMEHTOB, BKJlO4Yalouias, Ha-
pMmMep, r1aiKoCcTb (MM HEPOBHOCTb) BHYTPEHHHMX CTEHOK KaHaja Tpy-
OOK, MJIaBHOCTb [epexoja ceyeHH# OT OAHOH 4YacTH TpyOKHM K Apyrofi,
KayecTBO 06paBoTKH OOKOBBIX OTBEPCTHH, F€PMETHYHOCTh rOJOCOBOH
MalllHHKA H T. 0. Tperbsi rpynma cefA3aHa ¢ Qakropam#, oTpa-
JKAIOUIHMHA BJHMAHHE CaMOTrO My3blKaHTa (XapaKTepUCTHKH ero am-
fyunopa, HOCOIIOTKH, JIETKMX W T. [.), TeMlepaTypbl HHCTpPyMeHTa
| mpou.

PaccMOTpHM BAHSIHHE OTAeqbHbIX (AKTOPOB Ha TOYHOCTb CTPOSA AY-
X0BOTO HHCTpyMeHTa. PaKTopbl, 3aBHCAINME OT KOHCTPYKIMH, €CTECT-
BeHHO, OYAYT pas/MuHbiMM /A [€PeBAHHbIX M MEJHBIX HHCTpyMeH-
TOB.

B rpynne nepeBAHHBIX HHCTPYME HTOB [I€pBOCTEIIEHHOE 3HAUEHHE HMEET
pasMep H noJjioxeHye 60KOBbIX OTBepCcTHH. MHOrAa nostaralot, 4to oTKpsl-
BaHHe OTBEPCTHA PABHOCH/IbHO YKODAUHBaHHIO TPYOKH 1O MecTy OT-
BepcTdA. OHAKO OTKPbHIBAHHE OTBEPCTHS SKBHBAAEHTHO B aKYCTHUECKOM
OTHOLLIEHHH YKOPauHBaHMIO TPYOKH TOABKO B TOM CAy4ae, eCJd AHAMET]P
OTBEPCTHA paBeH JMaMeTPy caMOro KaHa/a TPyOKH, 4ero, Kak H3BeCTHO,
He GbiBaeT B AeHCTBHTEJNBHOCTH. B 3TOM ciyuae, KOTAa OTBEPCTHE CTOJb
BEJNHKO, UTO KOHel TpPYOKM MOXKET OTBa/MTbCH, YacToTa H3JyyaeMoro
TOHa Takad XKe, KaK H y TPyOKH, AJHHA KOTOPOH paBHAa PacCTOAHHIO
OT MYHAIITYKA O 3Toro oTBepcTHA. C APYro# CTOPOHBL, eCjd OTBEPCTHE
B TpyOKe OYeHb MaJlo, HAllpUMEp, AHAMETPOM B AECATYIO A0JI0 MHUJHU-
MeTpa, TO fICHO, YTO TaKOe OTBEpPCTHe MNpPaKTHYECKH He CKaXKeTcs Ha
4acToTe OCHOBHOTO HATYPaJbHOrO TOHA HHCTpyMeHTa. M3 paccmorpenus
3THX KpalHHX ciyuyaeB GOJbIIOYO H Ma/leHbKOro OTBEPCTHH CAeAyeT JIo-
THUECKUH BBIBOJ: C yMeHbIlIeHHeM MaKCHMaJbHO BO3MOXHOYO jHaMerpa
orepcTUsl 3PdeKTHBHAA AJlHHA TPYOKH YBENHYHBAETCH H, 3HAYUT, OCHOB-
HOU TOH NnoHuXKaerca [43]:
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Cxema 20. Casp quaMeTpa 6OKOBOTO OTBEPCTHA M 3¢ (eKTHB-
HO¥ JJiHHbl L, TpyOKku

OTciofna sicCHO NPOHCXOXKAEHHE TNpPaKTHIECKOrO MpPaBHIa KOPPEKTH-
POBKH BLICOTHI TOHA, 3aBHCHALLEro OT JaHHOrO OTBEPCTHsS: B ollpejaedeH-
HBIX FpaHHiax yMeHblIeHHe fHaMeTpa OTBepCTHS NOHUMXKaeT BHICOTY TOHA,
a yBeMHYeHHE aMaMeTpa — COOTBETCTBEHHO noBeilaer ToH. [lpakTth-
YECKHM INyTeM 3aMeueHO TaKxKe, 4TO CTeleHb BJMSIHHA OTBepcTHS Ha
4acTOTy 3BYKa 3aBHCHT OT NOJOXKEHHS OTBEPCTHA 00 JJHHe TPyOKH:
MaJieHbKOoe OTBEPCTHE, pacnofoXeHHoe BOAH3H MYHALITYKa, MOXET JaTb
TY Xe HOTY, 4TO H 6oablUIoe OTBepcTHe, HaxoAflleecss OaMXKe K BbIXOJ-
HOMY KoHuy Tpy6ku. Takum o6pa3oM, KOppPEKTHPOBKA CTPOSI AEPEBSHHOIO
HHCTpYMEHTA [PH Ha/HIMH HECKOJIbKHX HelpaBH/AbHO HAaCTPOEHHBIX TOHOB
BO3MOXKHAa NyTeM U3MEHEHHS WM [OJOXKEeHHS, HIH aHaMmeTpa OGOKOBOTO
OTBEPCTHA.

Ponb GokoBblXx OTBepcTHHl 3ak/iouaeTcs He TOJbKO B TOM, YTOGHI
MONYYHTb NpaBHIbHBIA XpoMaTHuecKHH 3ByKopsia. PA3Mep u nonoxXeHHe
BOKOBLIX OTBEpPCTHH, KaK H dopMa kaHana TpyOKH, peuialowiM o6pa3om
3JHAIOT Ha aKyCTHYEeCKHEe CBOHCTBa MY3bIKaJbHOTO HHCTpyMeHTa. Eciau
YTBEPCTHUS OTKPLITHI, TO OHH HapAny ¢ pacTpyboM y4acTBYIOT B H3Jayde-
iHH 3BYKa, BO3AEHCTBYIOUIErO HA cayllaTensi. 3aKpbiThie e OTBEepCTHS
IpeBpaialoT raajkie BHYTPEHHHE CTeHKH TPYOKH B 6YropuaThiii 3BYKO-
IPOBOA, B KaHaa ¢ cepHelR uepeayowHxcs BOALHH H BO3BbLILIEHHOCTEH,
TO He MOXET He cka3aTbCf Ha KojaebaTelbHOM npoilecce B TpyOke.
} satepatype [43] onMcaH 3KCHEPHMEHT MO BbISBJAEHMIO BJHSHASA OT-
epcTHit Ha TeMOp 3ByKa, H3/aBaeMoro naactMmaccoBofi Tpybkof. [laact-

accoBast TpyOka, cHabGKeHHas KAapHETHbIM MYHALITYKOM, HM3AaBanaa
yno#l 3ByK, CXOXHHA CO 3BYKOM BOJONPOBOAHOH TPYyObl, KOTOPbI cay-
[aTesl He MOIVIM KnaccH¢pHUMpoBaTh Kak My3blkadabibiil. Ho cronno Ty
e caMyl TpYOKYy cHaGaHTb psAAoM OOKOBBIX OTBEPCTHH, uacTb H3 KO-
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TOpHIX Oblla 3aKpbiTa, a 4acTb OTKpbITA (KakK MpH Hrpe Ha -0ObIuHOM
AYXOBOM WHCTpyMeHTe), ¥ TeMOp 3ByKa CTaHOBW/ACA TNOPA3UTENbHO
CXOXHM €O 3BYKOM KaapHera.

B TeueHue MHOrMX CTONETHH My3blKa/ibHbie MacTepa 3MIHPHYECKHM
NyTeM yCTaHaBAMBa/AH NPaBUJIbHOE pasMellleHHe OTBepCTHH B gepeBsH-
HblX WHCTpYMeHTax. B noc/iesHHe HECKONbKO JeCATHAETHH IMOSABUIMCH W
TeopeTHueckue paboTbl, KOTOPbIE COAEPKAT NPAKTHULCKHE PEKOMeH L allHH
K KOHCTPYHWpOBaHHIO AYXOBbIX HHCTpyMeHTOB. Tak, Hanpumep, aBTOp
pabotei [43] maeT Takylo peKOMEHAALMIO: OTHOLIEHHe 00beMa BO3AYXa,
cojeprKalulerocs B NPHKPBLITOM OTBEPCTHH, K 0ObeMy BO34yXa, COAepKa-
merocl B OTpe3Ke TPYOKH MeXAY COCEAHHMH OTBEPCTHAMM, JOJKHO
OBITb OHHM W TEM K€ Ha BCeM NPOTSKeHUH kaHana TpyOku. [1o MHeHH O
aBTOpa, BLINOJAHEHHE JaHHOH PEeKOMEHJAaUHH CIOCOOCTBYET JOCTHKEHHIO
BBICOKHX TEMOPOBBIX CBOHCTB M TOYHOCTH CTPOSl A€PEBAUHBIX HHCTPY-
MEHTOB.

Hakoneu, Heo6xonuMo ckasaTb W eule 06 OZHOH POAH OTBEPCTHH
B CBfI3H C Npoueccom nepegyBanua™. I'paHuudbie akycTHYECKHE YCAOBHSA
Ha KOHUaxX TpyOKH NOJKHB OCTAaBATbCA OJHUMH H TEMH XKe KakK Ha OCHOB-
HOM TOHe, TaK W Ha INepefyBaeMbiXx ToHax. [aa obaeruenus nepeny-
BaHHA HeOOXOAMMO ODEcNeydTbh MHHUMAJbHOE AABAEHUE BO3AYXa B TOM
MecTe MO JAJiMHe TPYOKH, rae cTofAdas BoJdHa umeeT y3ed. C 310 ueibio
Ha Haua/JbHOM YYACTKE TPYOKH AenaloT ManeHbKoe OTBEpPCTHe (OOLIUHO
C HHXHefl CcTOpPOHB TPYOKH) — OKTaBHbIH WM JAYyOACUWMHBIH KJa-
nad. Takoe Ma/jeHbkoe OTBEpPCTHe MOUYTH He U3MeHAeT 3(P(PEeKTHBHYIO
IJHHY TPYOKH, HO COCOGCTBYET MOJYYEeHHIO YCTOHUHBBX TOHOB nepeny-
BaHHUA.

B MeaHbIX AYXOBbIX MUHCTPpYMEHTaxX OAHHM U3 (DAKTOPOB, BIUAOLIHX
Ha TOYHOCTb CTPOf, ABAAETCHA NPaBUAbHBIA BHOOp AJAHHB JONOJHUTE/b-
HbIX TPYOOK FOJdOCOBOH MAalUHHKH. ¥YMenblM H3MeHeHWeM LJHH Tpybok
Ka>X0r0 H3 BEHTHJ/eH MOXKHO JOOUTbCA CBEJEHHA K MUHHMYMY OTK/IOHe-
HHI MO BceMy AHanasoHy AyXoBoro uHcTpyMmeHTa. KOHKpeTHble pekoMeH-
Jaldy MO CcTelneHW MOHHXKEHHA TOHOB OTAeNbHBIX BeHTH/NeH y pa3HbixX
aBTOpoB pasfuyHbl. Ha ocHoBe aMmupuueckoro merofa npo6 H owuHboOK
Ox. Penduna {44] ewe B 30-X rogax Haulero CTOJNETHA PEKOMeHAOBal
BeHTH/IbHble TPYOKH AenaTh 1O AJAHHE TaKHUMHU, UTOObl OHHM AABaal MOHH-
KeHue:

2-# BEHTHJb Ha 212 neHToB
l-g —"— 7 116 uenrtoB
3-8 —"— ” 321 ueHrT

[1. H 3umuy [45] Ha ocHOBe CBOMX ONBITHBIX MCCAEAOBAHHA cuHTan
NPpaBU/bHBIM HECKOJIbKO ADYTHE MOHHXKEHWS BEeHTHJeH:

2-fi BEHTHJ/Ib Ha 205 ueHTOB
I-a —"— ” 105 uUenroB
3-8 —"— 7 320 ueHTOB.

* TlepeayBaHue — cnocod H3BJCUEHHS PA3/HYHBIX [IO BLICOTE 3BYKOB B JYXOBBLIX HHCTPY-
MenTax NMyTeM H3MesieHHst CKODOCTH BJyBaeMOH HCHOJHMTENeM C1DYH BO3JyXa
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Kak BuauM, 3TH peKOMeHAAllUd AOCTATOYHO OAM3KH, O0CO6eHHo A5
perbero Bedtuas. P. B. flur {44] teoperHueckum nyrem paccusrtan He-
6XoaMMOe MOHUXEHHe BeHTHJeH, HCXoas 13 TpeGoBaHAS MUHHMU3ALHA
IHGOK HACTPOHKH Mo MoJiHOMY Adanasony. [lis KopHeros H Tpy6 npu
OpMasibHOH KOMHATHOH TeMIepaType XOopoilas HACTPOHKA MOXKET ObITh

dJiydgeHa npy 3aBbliieHHH OCHOBHOYO TOHA prﬁKH Ha | HEHT H [MOHHXKe-
AM:

2-fi BEHTHUIDb Ha 200 uenrton
l-g —"— ” 106 uenron
30 —"— ” 318 uentos.

.
Cpasunupasi pekomengauua I1. H. 3umuna uw P. B. fura, Herpyano
jeAdThCH B UX Gau30cTd. Takas nactpolika BenTHJieH, Kak yTBepKaaeT
B. flur, naer nisi BTOPBIX HATYPAJbHHIX TOHOB, NOJAy4aeMbiX KOMOM-
\UMeH Tpex BEeHTH.eH, 3aBbillleHde B cpejHeM He Gonee 20 uenTos. Jas
IpUTOHA ¥ Gaca, TeMOepaTypa KOTOPBIX NPH HIpe NOBLILIALTCA B HE3HA-
ITEIbHOH CTeneHH, Xopouiad KOMNEeHCAuHs NoJaydyaercsl npH HACTPoHKe
HOBHOH TPYOKH Bbiite HA | HEHT H CAedYIOUeM NOHMMKEHHH:

2-i1 BEHTHb Ha 200 1uenrtoB
l-g —"— ” 107 wueuros
3-0 —"— ! 325 uewtoB.

JlaBHo 3ameueHo, YTO MeCTHbIE, TO eCTb OTHOCSILIMecs K ofpege-
HHOMY MeCTY, HEPeryJAsipHOCTH H3MEHEHMAl AHameTpa KaHania TpyOkH
3AefCTBYIOT Ha BbICOTY 3BYKOB AYXOBbIX MHCTpymeHTOB. Peub uger o
‘CTHHIX CYXEHHSIX H paciuupendsix auaMerpa. OueBUAHO, UTO YBeJHUe-
€ NOIMEepeyHoro ceyeHMs Mo CBOEMY BO3JEHCTBHIO HA YaCTOTY MPOTHBO-
JIOKHO YMEHbILEHHIO ero B TOM e caMoM Mecte. B cayyae uuiaudapu-
CKOH TPYOKH AepeBAHHOTO HHCTPYMEHTA paclidpeHHe KaHANa OKOJO
YHOCTH CTOsIYEH BOJIHBI KaKOIo-Au00 HATYpajbHOr0 TOHA NOBbIHIAET
CTOTY H, HA0OOPOT, NOHMXKAET YaCTOTY TOHA, €cid pacUIdpeHHe pac-
MoXKeHo B 06JACTH y3/ia cTosiued BOJHBL. AHANOrHYHOE HAGMIOAEHHE
uBOAHT B cBoel paGoTe B. Kpiorep NpuMeHHTENbHO K MEAHBIM HHCTPY-
nram [46]: yBenuueHne guamerpa ceueHdsl TPYGKH Ha MecTe y3Jja
yUHOCTH [aBJeHHs) BHI3bIBAET NOHUMKEHHe COOTBETCTBYIOIIEN0 TOHA,
yBeAHUYEHHE AMAMeTpa Ha Mecre [YYHOCTH (y3ja AaBJeHHs]) NOBHI-
eT TOH. [logo6HbIe XKe 3aKOHOMEPHOCTH BJAHSIHMS MECTHbIX H3MeHEHH i
iMeTpa TPyOGKH HA 4acTOTy, OTJAMYAOUHEcH HEKOTOPBIMH AeTansiMH,
iBoaurt [1. H. 3umun: a) ecnu Ha6aogaeTca MeCTHOE CYXKEHHE KaHANA,
3BYKH, NYYHOCTH KoAeGaHHH KOTOPbIX HAXOAATCA B Hauaje 06JAacTH
<EHHf, MOHHMKAWTCA, a 3BYKH, NMYYHOCTH KoJeGaHuH KOTOpPHIX HAXO-
‘Csl B KOHIle 06/1aCTH CYKEHHS, TOBLILIAIOTCA NPOTHB HOPMbL; 6) ecliH,
'60pOT, HMEETCSl MeCTHOe paclIHMpeHHe MEH3Ypbi, TO 3BYKH, [yUHOCTH
e6aHUE KOTODBbIX NONAJAT B HAYal0 pacHIHpeH#sl, OOBBILIAIOTCH,
BYKH, MYYHOCTH KoJeGaHHH KOTOPbIX NONAjfalT B KOHLE paciiupeH-
0 y4acTKa, MOHMXKAITCS NPOTHB HOpMbI [45, 156].

fenoctosincTBO anamerpa kanana TPyGKH BJAMsET, TAaKHM 06pa3om,
1ACTOTY OTAEJbHBIX TOHOB HHCTPYMEHTA. Ho mocKo/bKy yanbl ¥ Myu-
TH pa3aHuHblX HATYPAJ/IbHbIX TOHOB PacCHONOXKEHbl B Pa3HblX MecTax,



TO B KOHEUHOM cueTe H3MeHeHue JHaMerTpa KaHaJjla B 0OJHOM MecTe Mo-
paszHOMY BJHMSET Ha YacTOTy HaTypaJjbHbIX 3BYKOB H ABASETCH 0AHOH U3
NpUUMH HErapMOHWYHOCTH TOHOB MEpeNyBaHUs. Ecau Heperyasipgocts
[MaMeTpa KaHajla HaxoHTCA BOJIM3H MYUHOCTH, KOra 3BYYHT, Hanpumep,
OCHOBHO# TOH, TO MpH NEpeiyBaHuy HA BTOPYIO rapMOHHKY, KOTia BO3-
JYLIHbI#} cToab feJUTCs TOMoJdaM, HEPEryasipHoCTb AHAMeTpa nonajer
yXe Ha y3eJl BTOporo ToHa. H3-3a pasauyHOro Bo3geHcTBUA Heperyasp-
HOCTHM nHaMeTpa Ha uYacTOTy OCHOBHOrO TOHA (BJHMsHME HA NYYHOCTB)
M yacToTy NMepBOro TOHa NepefyBaHus (BJIMAHHE HA y3el) CO3]aeTcsH
HerapMOHMUHOCTb BTOPOH rapMOHHKH 1O OTHOIIEHHIO K OCHOBHOMY TOHY.
VuuThiBasi BbILIENpHBENEHHYIO CBSI3b W3MEHEHHsi quMaMeTpa KaHaja H
4yacToThl HaTypaJIbHOI‘O 3BYKa, MO)t(HO IJ.EJIEHaHpaBJIEHHO OCYHIECTBJATDH
KeNaeMylo KOpPEKTHPOBKY HACTPOHMKHM NyXOBOTO MHCTpyMeHTa. T2 BO3-
MOHOCTb HACTPOHKH AYXOBOTO MHCTPYMEHTZ He yCKO/b3HYJ@ OT BHH-
MaHHsi MacTe€pOB W HCCJAE0BAaTeNeH, KOTOPBIE NEeNAI0T MHOTOUHC/EHHbIE
NOMbITKM PEryJHPOBKH OTHOCHTEJbHOM HaCTPOHKH TOHOB HaTypaibHOro
3ByKOpSiAa NMyTEM CyXKEHHSl, PAacLUMpPeHus MM NpusaHis PopMbl KoHyca
BHYTpeHHEMY KaHa/ly B COOTBETCTBYWOILUMX MecTax TpyOkH [46, 47].
Macrepa-(JaeiTHCT B OCOOEHHOCTH HCTIONB3YIOT CHNOCOG pacLIHpeHust
KaHana HHCTPYMEHTa B NpeionpeeNeHHbiX MecTax. Tak Kak ykasaHuubie
cnocoGbl MO-pa3sHOMY BJHSAIOT Ha 4acTOTy 3BYKOB, TO 3TO HeH36eKHo
[OJIKHO OTP@3UTbCSI HA KOHCTPYKTHBHBIX Mapamerpax AyXOBbIX MHCTDY-
MEHTOB: AJIsi TPYNNbl A€PEBSHHbIX HHCTPYMEHTOB 3TO MOXET BbIPA3UTb-
sl B Pas/MUMA NMOJOXKEHUs OTBEPCTHH M UX NHAMETPOB, YTO NpPHBEET,
B CBOIO OUEpe/b, K PA3JMUHOM anmiHKaType (pacnofoXeHHIO najbues)
Ha HEKOTOPbIX KOHCTPYKUHMAX A€PEBSHHBIX MHCTDYMEHTOB; AJsi rpymisbl
MeqHbIX HHCTPYMEHTOB 3TO CKaXeTcsi NPeXAe BCEro Ha pasiuyYHOH
KOHCTPYKTHBHOH [IJIHHE AOTOJHATE/AbHbIX TPYOOK BeHTHJEH.

W3 cKazaHHOTO cJedyer, 4To ¢opma KaHaja Xopoulo HacTPOEHHOTo
AYXOBOrO HMHCTPYyMEHTa Jajeka oT MPOCTOH reoMeTpUuecKol ¢opMbl
(UMM H APHYECKOR MK KOHHUYECKOH), KOTOPYIO HMEOT B BUAY NPH YNPO-
[IIEeHHOM TEOoPeTHYECKOM aHaJ/H3e.

Jlo cux TOp Mbl paccMaTpHBaJIM NNaBHOE, He cKauykooOpasHoe H3-
MeHeHyde gHaMerpa KaHada Tpy6OK. OaHako oficaesoBadie HEKOTOPbIX
CTapUHHBIX AEPEBAHHBIX NYXOBbIX MHCTPYMEHTOB XVIII — gayana XX
CTOMETHST ToKaszaJjo, 4To Cpead HHX HE TaK yX pefkKo BCTpEUaloTcs
MHCTPYMEHTbI CO CTYNEHUYATHIM ChaUKoOOPa3HbIM H3MEHEHHEM QHaMeTpa,
0cOGEHHO B MecTax CcoefHHeHHi OTAeNbHbIX cekuud. C Qusuueckoi
TOUKH 3pEHHSi, CTyIEHUaTOe A3MEHEHHE NHAMETPa SKBHBAJICHTHO YBE/H-
yeHH©0 3 (eKTHBHOR AAHHbI TpyOku. Takum obpas3oM, A MOJAyYEeHHS
3BYKOB TOH € BBICOTbI TPEGYeTCS YKOpauuBaHye TpyOkH: «bes Goabmoi
OILMOKH MOXHO CKaszaTb, UTO o6wuit 3QPEKT «cTyneHH» B HEKOTOpbIX
CTApHHHBIX [EPEBSHHBIX HMHCTPYMEHTAX 3KBUMBAJIEHTEH raGapHTHOMY
yKopauuBaH®io TPYOKH, HE rOBOPSI YK€ O CeNeKTMBHOCTH QUHABTPALLHH
OT/ZE/bHbIX FapMOHHK, KOTOPOE TAKXKe MOXET HMeTb mecTo» (47, 410].
B nocJenHeM 3aMedaHud pedyb HAeT GakKTHuecKd o6 u3MeHeHuu Tembpa
3pyka uHctpymenta. O nojoGHOM Xe 3¢ deKTe y MeqHbIX HHCTPYMEHTOB
roBoput I1. H. 3umuH: «..nopor y MYyHAUTYKa B HOCKE HHCTPYMEHTA,
T. €. BHe3alHoe pe3Koe pacUIMpeHyde AHAMETpa KaHaJja Npu Nepexose
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M3 MYHAUITYKa B HOCOK, Tak»e HapyluaeT TpaBHJAbHOCTb 3ByKOpfaa
WHeTpyMeHTa. OnblT HaTypadbHOrO HHCTpYMEHTa — TPYOKH, HMeBILeH
HAPOUHO cAeNlaHHOE TaKOe HCKa)KeHHe MeH3ypbl B €e HOCKe, NokasaJ,
UTOgEE BTOpasl rapMOHHKa NpHOJAH3HTENbHO Ha TOJTOHA MOHH3HJACH,
B TO BpeMs KaK OCTa/ibHble, GoJee BLICOKHE rapMOHHKH, OCTaJHCb Ha
HOopManbHOW BbicoTe» [45, 617].

C/JoXHbIM 06pa3oM H3MeHAeT HacCTOTY HaTypasibHbIX 3BYKOB pacilH-
peHxe pacTtpy6a MegHblXx HMHCTpymeHToB. MMeiouiyecsa B TexHHYecKOd
JHTepaType naHHble B HEKOTOPO# cTeleHH npoTaBopeunBsl. [1o Kporepy,
«paciIipeHie NONepeyHoro ceyeHHs HENOCPeACTBEHHO 3a MJIOCKOCTbIO
pacTpyba NOHMIKaeT BBICOKHE rapMOHHMKHM Goablle, yeM HH3kMe. [Jeno
B TOM, UTO 3TH MECTa [/ BLICOKHX TOHOB HaxoAATCA B 06JacTH NyUyHOCTH
[AABJEHHS, B TO BpeMs Kak [AJf HH3KHX TOHOB 3TH MeCTa NpakTHYeCKH
HaxoaaTcs B ob6jacTd y3A0B faBnends» [46, 461]. II. H. 3umun npu-
XOAHA K HECKOJbKO HHOMY BbIBOAY: &...He B Mepy pacuupawoiidics
BOPOHKO¥W pacTpyl HHCTpyMeHTa BJAMAET pe3KO NoBbiLIawIiniM o6pasom
Ha 3BYKH BTOPOH, a HHOrAa H TPeTbell rapMOHHKM, NPH NOHMXeHHH 061ned
BLICOTHl 3BYKOB HHCTPYMEHTA, CBf3aHHOM C YBeJHUEHHEM MOMNPAaBKH
12 OTKpHITBbI¥ KOHeu TpyOkH» [45, 156].

HecoBnajeHne BbIBOAOB BNOJIHE MOXKET GbiTb O6BbACHEHO pasjHuHeM
(OHCTPYKUHAA KOHKpeTHO o6caefOBaHHBIX aBTOpaMH HHCTPYMEHTOB.
3 KOHCTPYKUMH COBpeMeHHbIX AYXOBbIX HHCTPYMEHTOB npeo6rasaer
‘CHAEHUHSA MCKJIIOUEHHSA PE3KHX Nepenanos ceyeHHA 10 AJNHHe TPyOoOK,
1auMyaa ¢ MyHAWITYKa M KOHYaf pacTpybom B ofeHX rpynnax AyXOBbIX
[HCTPYMEHTOB. DTO TaKXKe 06bsAcHseTCA TpeGOBaHUAMH TEXHONOTHYHOCTH
13rOTOBJIEHHA HHCTPYMEHTOB B MaUIHHHOM NPOH3BOACTBe. YTo XKe Kaca-
TCA PaBHOMEDHOrO H3MEHeHMA gHaMmerpa 1o Bceft gndHe TPyOKH, TO

npegenax 40,5 — 19% 310 U3MeHeHHe He BAMAET 3aMETHO HA aKyCTH-
eCKHe CBOfiCcTBa AyXOBOrO HHCTpyMmeHTa. Ecin Xe B ykazaHubix mpe-
elax H3MeHeHHe AHameTpa Mo AJHMHe TpyOkH 6GyaeT HepaBHOMepHO,
0 3TO B Ty HJH HHYIO CTOPOHY CABHHET YACTOTbl I'apMOHHK.

Yacrora uanyuyaeMoro 3ByKa 3aBHCHT OT pe30HAHCHHX CBOWCTB
HCTEMbI «BOSAYIIHBIE CTONG — reHeparTop 3ByKa», N03TOMY ONpeleseH-
oe BAHMAHHE Ha BHICOTY CTPOA OKasbiBAalOT 3JEMEHTbI, BXOAALIHE B
)CTaB regeparopa KodeGaHdii (Bosbynurens konebanuit). B nepemau-
bIX AYXOBbIX HHCTPYMEHTaxX 3TO TpocTb. ToJjicTafl, KecTKas TPOCTb
JBblILIAET CTPOH, NpHYeM AJA HH3KHX TOHOB HECKONbKO GoJbule, ueM
1 BbicOKHX. ToHkaf TpocTb no3BosfieT My3biKaHTy B  GoJbluei
fé)'e, N0 CPaBHEHHIO C TOJCTOH, pEeryJHpoBaTh BLICOTY 3BYKOB

B MeaHbIX HHCTpYMEHTaXx Ha BbICOTY H3/y4aeMoOro TOHa BJHSET aM-

UIIOP MY3bIKaHTa H HHAMBHAYAABHO NoaoOpaHHbiif 10 CBOMM pasMepam
rHAWTYK. ['y6bl HCNONHATEAA MOTYT NPHCNOCOGHTBCA K Pa3HblM MYHA-
TYKaM, HO BCE 3Ke ONbITHbIH My3blKaHT BblfHpaeT MyHILTYK 110 CBOEMY
10yunopy. YAauHeiM noOfOGOPOM MOXKHO MOBBICHTb TOUYHOCTb CTpOS
cTpymedta. Boo6ute rosopsi, HacTpolika, BbICOTa OTAENbHBIX TOHOB,

JyyaembiX NPH HIrpe Ha «CBOEM» H «UYXKOM» MYHALITYKe, HECKOJbKO

3NHYHBI, HO 3TO pa3jMyHe cTaTHCTHYECKHM He 3HAukMO, B cpefHeM He

wecTBeHHO. OnbITHBIH MY3bIKAHT H C «4yXKHM» MYHALITYKOM CTa-
eTCA HIpaTbh MNpPaBHAbHO, [O6MBaACh HYKHOH MHTOHAUWH 3BYKOB,



Koneuno, HenpaBu/ibHbIH M0400D MYHALITYKA MOBbILIAET YTOMAAEMOCTb
HCTOJHUTEJIA.

Ha yactory ToHa npu npoudx paBHBIX YCAOBMAX BAMAET fHAMETp
YyallK{ MYHAWITYKa. JIAsi OQHOM M TOH Xe CcTefieHd HanpsaxeHus amOy-
HIopa MYHAMITYK ¢ OOJbIIHMM JHaMeTpoM gacT 6ojiee HH3KHI 3BYK. B 3ToM
clyyae NMOHMMKEeHWE TOHa Bbi3biBaeTcsl OOJblUEHl MAacCCOH M MJAOWLALbIO
ry6, yyactBywwmux B BUGpauwud. M1 HaoGopoT: npu MeHbllem sguHameTpe
YalIK®M MYHAIITYKa — MeHble Macca H naomanb ry6, uyTo nNpd oaMHa-
KOBOM HanpsixeHud ry6 gaer Goniee BHICOKHH 3BYK.

PaccmoTpum Teneph Oosee noapOGHO HCNONHHTENbCKHA anmapart
MY3blKaHTa, KOTOpbIi y4yacTByeT B IIPOLECCE WIPbl HA HHCTPYMEHTE.
B 3ToM ciiyuae resepatop 3BYKOBbIX KosleGaHu#t (aMOyLIIOp H MYHAIUTYK,
TPOCTb) MEXAHMYECKH M aAKyCTHUECKM MNOAKJIOYEH, C OHOH CTOPOHHI,
K BO3AYHIHOMY 00beMy, 3aKAOUeHHOMY B Topje H TIpPygHO# KaeTke
MYy3bIKaHTa, a ¢ APYrod CTOPOHBl — K BO3AYUIHOMY Pe30HATOPY B Tpy6Ke
pHcTpyMenTa. Bo3ayx B 3THX MJOCKOCTAX H 06bemMax TaKke NPHBOAHTCA
B KojeOaTejpHOe [BHXKEHHE, KaK W BO3QyX B TpyOKe HHCTpyMmeHTa.
Takum o6paszom, ¢ aKyCTHUECKON TOUKH 3PEHHS, HCNIOJHHTENb-MYy3biKaHT
CO CBOMM MHCTPYMEHTOM 0Opasyer CBA3AHHYIO CHCTEMY H3 TpexX 3Je-
menToB. OTcoga caenyeT, UTO YaCTOTHl TOHOB, H3B/JAEKAEMbIX Ha HHCTPY-
MeHTe, C (PH3MUECKOH CTOPOHBI ABAAIOTCA COGCTBEHHBIMH uacTOTaMu
CHCTEMBI TpeX 3Je€MEHTOB:

1) Bo3ayLIHOro pe3oHaToOpa MPyAHOH KAETKH, N0AOCTEH 'OpJia M rOJIOBLI;
2) ry6 ¢ MyHRLWITYKOM HAHM TPOCTbIO, KaK reHepaTopa 3BYKOBBIX KOJje-
GaHul,

3) pesonHpywoulero croafa po3gyxa B TpyOKe HHCTpyMmeHTa.

Kaxabll H3 3THX CBA3AHHBIX 3/IEMEHTOB VIpPaBAAeTCs MYy3biKaHTOM
B TOH H/IA HHOM Mepe, YTO CKa3biBaeTCHl Ha 4acToTe KosaeGaHuil BeeH
CHCTEMBI: MY3bIKAHT MOXET MeHATb PAa3MEepbl Pe3OHHMPYIOILEro cTOJa6a
BO3AyXa B MHCTPYMEHTE C MOMOIIbIO Na/bIEB, 3aKpbiBas H OTKpbiBas
OTBEPCTHUSI MM NOJKAOUAA NONOJHUTE/bHBIE TPYOKH, MOXKET ylpaBJfiTh
reHepaToOpOM 3ByKa, H3MEHAA HanpsikeHue ryb # CKOpPOCTb NOTOKAa BO3-
AyXa, H, HaKOHel, MOXKET H3MeHATb (popMy H 06beM BO3AYUIHBIX MO-
JIOCTef{ ropja H IPyAHOH KAETKH C NOMOLIBID MYCKYJAaTypbl.

[To mHeHHl0 HeKOTOpHIX HccjenoBaTesneH, IaBHYIO POJb B CHCTeme
«MY3bIKAHT-HHCTPYMEHT» MI'PaeT My3bIKaHT. JleHCTBHTeNbHO, BhICOTA M
KauecTBO TOHA, BO3HMKAWOLIErO NPH HIPe HAa MHCTPYMEHTE, 3aBUCAT KakK
OT aHaTOMMUYeCKHX, (H3MONOrHYeCKHX OCOGeHHOCTE# Mrpawmero —
00beMOB TPYAHOH KJIETKH, JIErKHX, pa3MepoB ropja, HOCOrAOTOYHOMH
TOJIOCTH, CTPOEHHMSA H Macchl I'yOHOro annapara, JIMUEBOH MYCKyJaTyphi,
TaK H OT HaBHIKOB HIPOBLIX NPHEMOB: cliocofa cKaAajblBaHuf ryb Ha
MYHAUITYKE, Xapakrepa aTak¥ 3BYKa, CU/bl BLYBAHHA BO3AyXa W Ipo-
yero. DTH «yesoBedyeckde (akKTOpbi» HMEOT 6O/blIOE 3HayeHue 4
XYROXKECTBEHHOCTH HCMOJHEHUA, HO HH B KOeM cay4ae He CBOAATCA
K MPOCTOMY MpOIECcCY «AYTbSI» H ABAATCA NPAUYMHON TOr'O, 4YTO MHOTHE
MY3BIKAHTHl TPeByloT «lepcoHaJILHOR» NOATOHKM («aafl cebsi») CBOEro
HHcTpyMmeHTa. [lepcoHanbHan NOATOHKA LYXOBOFO MHCTPYMeHTa HeOBXo-
LJMa, TIOCKOJIbKY OCOGEHHOCTH My3biKaHTa, ero amMOywiop cyryfo MHaM-
BAAya/dbHbLl B QaKTHYECKH HE NMOAAAOTCA TOUHOMY ydery. OAHAKO Bo3-
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MOAKHOCTb HCIIONHUTENS BAHATb U KOHTPOJNHPOBATH BHICOTY U TeMOPOBbIE
CBOHACTBa TOHOB SIBASIETCH CKOpee JOCTOHHCTBOM, HEXEJH HeJ0CTaTKOM.
Hanpumep, ycunusasi BiyBaHHe, MOXKHO HECKONBKO MOBBIIIATH (anbllH-
BO-HH3KHE 3BYKH HHCTpyMeHTa. [loguepkuBasi ponb My3blKaHTa B HCIIOJ-
HEHHH MY3bIKH, HeJlb3s NMPHHUXKATb POJb BTOPOTO 3]€MEHTa CHCTEMbl ——
My3bIKaJbHOIO HHCTPYMeHTa. B npoTHBHOM ciyuae He 6b1010 Gbl 1poGaeMbl
XOPOIIUX H MJIOXHX MY3bIKaNbHBIX HHCTPYMEHTOB.

Ha 4yacTtoTy TOHOB AYXOBOTO HHCTPpYMEHTa BJAUAET TaKXKe TeMmIie-
parypa Bosayxa B TpyGke. [eno B ToM, UTO yacToTa KoJieGaHAl npsiMo
3aBUCHT OT CKOPOCTH pactpocfpaHeHHs 3BYKOBOH BOJIHBI. A Tak Kak
CKOPOCTb 3BYKa B BO3/AYXe 3aBHUCHT OT TeMIIepaTyphbl, TO H pe30HaHCHas
4acToTa BO3AYIIHOTO CTOA6a U3MEHSeTCs UpY M3MEeHEeHHH TEMIIEPATYpPbl.
Jla cKOpOCTH 3ByKa B BO34YyXe B 3aBHCHMOCTH OT TeMIepatypbl Cy-
llecTBYeT onpefenenHast ¢opmyna (t° gana B rpanycax leabcus):

C=331,7 (14-0,0018t°) m/c.

Otciona cnefyer, 4TO TeMNepaTypa Bo3jyxa, Hax0oAsLierocsi B HHCTPY-
MEHTE, 0Ka3biBaeT 00/biioe BAHAHHE HA (PAKTHYECKYI0 YACTOTY TOHOB.
Ecnan 6b1 TemnepaTypa BO3ayxa BHYTpH HHCTPYMeHTa H3MeHsiaach
O/MHAKOBO BO BCEX €70 HACTHAX, TO MO/ BJIUAHMEM H3MeHEeHUd Temnepa-
Typbl HHCTPYMEHT paccTpansancs bl paBHOMEPHO BO BCEM JHala3oHe.
OpaHako HeOGXOAHUMO NPUHATL BO BHUMaHHE, UTO HHCTPYMEHT B Ipoiecce
Urpbl HAXOAMTCH B pYKax HCMOJMHUTENl, 8 Ka>KAbld MY3bIKAHT MOXKeT
UMeTb CBOH, OTJAMYHBIEL OT APYrHX CHOCOG JepXKaHHA HHCTPYMeHTa H
CBOI0 HHAMBUAYaNbHYW TemiepatTypy pyk. OTcioga ciaepyer, uto He-
BO3MOXKHO TOYHO DAacCUMTaTb TeMIEPATypHHIH pEXHM BHYTDH HHCTPY-
MeHTa, B KOTOPOM MOFYT GbiTb NO-pasHOMY pachpefesedHbl Harperbie
y4yacTKH, KOTOpble, COOTBETCTBEHHO, MO-Pa3HOMY H Heoupele/]eHHbIM
26pa3oM BJIHMAIOT HAa BHICOTY OTAeNbHBIX TOHOB.

OpueHTHPOBOYHBIE TEOPETHUYECKHE pacyeTs! JAlOT MOBbILIEHHE TOHOB
ia 3 UeHTa ¢ KaXAbM yBequuyeHueM Temneparype Ha 1°C. Oanako npu
JKLIEPUMEHTANBHOM ONpeieNeHHy BJHSHUS H3MEHEHHA TeMIepaTypbl
303yXa Ha 4acToTy TOHOB HCCNeNOBATENH [Nal0T MEHblUHe 3HayeHUs
onpaskd. Tak, mo pauHeiM [47], npu noBBIIIEHHH TeMmepaTypbl
Kpyxawoulef cpeasnt Ha 1°C uyacTora TOHa pa3/HYHBIX WHCTPYMEHTOB
fenHOR rpynnel yBenuuupaercd Ha 0,8 — 1,6 uenra. Hanpumep, ans
py6Hl 3TO fOBbIIeHUe cocTapasgeT 1,2 uenta, TpomboHa — 1,3 ueHra.
_peaHee U3MeHEHHE CTPOS B 3aBUCHUMOCTH OT TEMMEpaTypul OKpyKalo-
Uero Bo3Jayxa AMA UHCTPYMEHTOB AepeBsHHOH rpynnbl ((aeiTsl, rofod,
Japuera, ¢arora, ckacodoHa) Jjexut B npeienax 0,8 — 1,9 uedra
a 1°C. Kak BUauM, peakiuus Ha HU3MeHeHUE TeMIepaTypbl BO3JyXa
OBbILIEHHEM CTPOSl NpPaKTUUYECKH OJUHAKOBA B 06euX rpynnax UHCTPY-
€HTOB.

Ilo cpaBHeHHI0 C WHCTpYMEHTaMH CTapblX CUCTEM, COBPeMEHHLIe fy-
OBbI€ HHCTPYMEHTH GOJsee COBeplUeHHbl N0 KOHCTPYKLIHH, OHU JaioT
D3MOKHOCTb MY3BIKAHTY Jlyuile HHTOHHPOBATb 3BydaHHe, MPaBU/IbHO
>TaHaBJMBaTb BHICOTY HCHONHAEMBIX ToHOB. OfHako (anblvsoe 3By-
1HUe HHCTPYMEHTOB MAacCOBOrO NMPOU3BOACTBA He Takad yXK PelKOCTb
ceffuac: NpakTHYECKH KaKAblA AYXOBOH MHCTPYMEHT WUMEEeT OTAeJbHbie
*CTpPOHHbIE 3BYKH, TO €CTb HCIOJHHTENb AOJKEH NPUMEHSThL CNElHadb-
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Hble MpHeMbl AJs1 NPaBHJIbHOIO HHTOHHPOBAHHA OTAE/bHBIX HaTypaJib-
HbIX 3BYKOB, H 3TO He BCerja yJAaercs.

YkaxeM BHauyase o6ulHe MOPHYHHL OOTPEWHOCTH CTPOA AYXOBBIX
HHCTPYMEHTORB:

— HECOBEepIIEHCTBO KOHCTPYKIIHH, OOBSCHSEMOE HEBO3MOXKHOCTbIO CO-
302HHA HAEAJIbHOTO, C aKYCTHUECKOH TOUKH 3PEHHA, HHCTPYMEHTA, clojaa
JKe OTHEeCEM H OWHOKH CaMOro NpPOEKTHPOBAaRHUS;

— KayecTBO H3TOTOBAEHHA H MOArOTOBKH HHCTpYMEHTa K HIpe — Mnpa-
BH/BHOCTb HAcTPOHKH H pPeryJHpOBKH;

— HEeCOBepUIEHCTBO TEXHHKH HHTOHHDOBAHHSl My3bikaHTa (T. €. KBa-
AHGHKALHS MY3bIKaHTa);

— BJHfIHHE TEeMOEpPaTypPHOro peXxHMa.

1. HecopepuieHCTBO KOHCTPYKIHH C aKyCTHUYECKOH TOYKH 3peHHA.
34ech OTMETHM HeckoabkKo (aktopos. KaMjblH AyXOBO# HHCTpYMEHT
MO3BOJISIET MOAYYHTb HeCKoabko (oT 2 o 12 u Gonee) HaTypafdbHbIX
3BYKopsig0B. HacToTa o JHOHMEHHbIX TOHOB B Pa3HbiX 3BYKOPsigax Teope-
THUYECKH He MOKET COBNalaTb TOYHO. DTO [PHBOAHT K PacCXOXKAEHHIO
COOTHOIUEHHH UaCTOT MEXAY 3BYKaMH OJHHX H Te€X K€ MOPAAKOBHIX HO-
MEDOB, HaxoaAUIMXCA B pa3HbiX HaTypalbHBIX 3BYKopsizax. Bce 310
BbI3bIBAET pa3/HuHble OTKJIOHEHHS UyacTOT HaTypaJbHbIX TOHOB OT 4acToT
paBHOMEpHO-TeMnepHpoBaHHoro cTposi. ToHa mepeiyBaHHA B HiealbHOM
HHCTpYMEHTE CAEAYIOT HHTepBaJlaM YHCTOro CTPOSl, B TO BpPeMs KakK pas-
Mepbl TPYOOK HHCTPYMEHTa BbIGHPAlOT M3 pacyera NOjyuyeHHH TOHOB
paBHOMEpHO-TEMIIEPHPOBAHHOTO CTPOS.

OTKI0OHEHHA BbICOTHl 3BYKOB BHI3LIBAIOT TaKK€ OCOGEHHOCTH KOHCT-
PYKIIHH HHCTPYMEHTOB: B OO/BILIHHCTBE CJYYaeB AYXOBOH HHCTPYMEHT
HMeeT y4acTKH ¢ pas3HoH cdopMol kaHajna — UHJAHHIPHYECKOH H KOHH-
YEeCKOH, aKyCTHYeCKoe II0OBELEeHHE KOTOPBIX, COOCTBEHHbIE HX YacTOTHI
pasanunbl. Kpome Toro, AdHHA UHAHHAPHUYECKOH 4YacTH H3MeHAeTcs
B Ipouecce Hrpbl (BKJAWUEHHE AOMOJHHTENbHBIX TPYOOK, BbiaBHXKeHHE
Kyaucel). C yBeqHYeHHEM [HIHHAPHYECKOH YACTH MPOHCXOAHT NpOrpec-
CHBHO€ paclUHpeHHe YacToT C POCTOM HOMEpa HaTypajbHOrO 3BYyKa.
B rpynne MeAHbIX HHCTPYMEHTOB HCTOUHHKOM OILIHGOK HAacTPOHKH SIBJSA-
eTcsl Tak)e KOMIPOMHCCHbIfI BbIGOD AJIMHBI ACMOAHHTENbHBIX TPYGOK,
0coBeHHO MpHMeHeHHe TPYGKH TPeTbero BeHTHsi, B KOTOPOM Y3Ke KOHCT-
PYKILHOHHO 3aJl0KeHa [OrpeliHOCTb HHTOHHpOBaHHA. Takum obpazowm,
caMa KOHCTPYKIIHA A€PEBAHHBIX H MeJHbIX HHCTPYMEHTOB TEOPETHUYECKH
He MOXeET H36eaTh aKyCTHUECKOH HeTOUHOCTH CTPOA H3-32 HapylleHH#H
3BYKOBBICOTHBIX COOTHOLIEHHH TOHOB HaTypajbHHIX 3BYKOPSAIOB.

2. KauecTBO H3roTOBAEHHA H MNOANOTOBKH AYXOBOIO HHCTpPyMeHTa
K Hrpe. ToyHoCTb CTPOSl AYXOBBIX HHCTPYMEHTOB CYUIECTBEHHO 3aBHCHT
OT TOYHOCTH COGJIIOJEHUS KOHCTPYKTHBHBIX MapaMerpoB. [lorpeuiHocTH
CTPOSl BBI3BIBAIOTCA HeCOOMIOAEHHEM PaBHJIbHOH AJMHHL TPYOOK (B TOM
YHCe H AOMNOJHHTEIbHBIX), AHaMeTpa H (opMbl BHYTpPEHHEro KaHana,
JHAMETpPOB H TNOJOXKEHHH GOKOBbIX OTBepcTHH. K HapyumeHHsAM cTpos
NpHBOASAT H pe3kHe [epexoibl AHAMeTpa Ce4yeHHH OT OAHOH YacTH
HHCTPYMEHTa K ApYroH, B TOM 4YHCJA€ HECOOTBETCTBHE BHYTPEHHEro
JnaMeTpa MYHALITYKa, KaHaja O604YOHKa AHaMeTPy OCHOBHOH TpyGKH
HHCTPYMEHTA.
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Jast TouHOCTH CTpPOs HUMeeT 3Haueure coGJIOAeHHe BHYTPEHHHX H
BHELIHXHX Pa3sMepoB W KOH(Urypauud MYHAIITYKA (Hanpumep, moJoxe-
H{e BBICTYIIOB BHYTPH MYHALITYKA KJapHeTa), AuaMerpa TH(Ta TPOCTH
(v robost), paamepos, ¢GOpMbl H PH3UKO-MEXaHHUECKHX TapaMeTpoB ca-
mMo# TpoctH. [lorpemHocTd cTposi NOABAAKTCA M ¥3-3a HENpaBHJbHBIX
pasmMepos H NOJOXKEHHS] (IOATOHKH) OOYOHKA, TOMOBKH, TPOCTH, MYHA-
IUTYKA, 3Ca, NOAMYHAIITYYHOA TpyOkH. Pasjduns B TOYHOCTH H3rOTOB-
JieHHsl ABJAIOTCA MPUYMHON Pa3HBIX KPHUBBLIX HACTPOHKH HHCTPYMEHMTOB
JaXKe OAHOH M TOH XKe MoJesu.

Crnelinduueckass npuyHHa IMOrpeliHOCTH CTPOS JYXOBBIX HHCTPY-
MEHTOB BO3HHKAeT NpH peryJupoBke oOuled BBHICOTH CTPOSi, B3aHMHOIO
pPacHoNoxXKeHHs] WX PETHCTPOB MO BhlcoTe. BbiBHKeHHe Kpona oO6IIero
CTPOSl aeT Pa3Hyl0 BeJHUHHY MOHHKEHHS 3BYKOB Pa3HBIX PerucTpoOB:
foJbliiee TOHUKEHHE BHICOTHI [AJI51 3BYKOB C KOPOTKHM CTOJ6OM BO34yXa
(MeHbilIedl AJMHOH BOJIHBI) H MeHbliee MOHMKeHHe 1751 3BYKOB C JITMHHBIM
ctonboM BoO3ayxa (Gonbliueit AAHHOA BOJHBI). ¥ (JeliTel MOXKeT OblTh
HeNPaBWJIbHBIM COOTHOUIEHHE BBHICOTHl PA3HBIX PErHCTPOB H3-3a HeBep-
HOTO MOJOXKEHHSI BBIABHXKHOH npobku B rojoske. [lorpeirsocts HHTO-
HaIlMH BLI3bIBAET HeTouHas cO0pKa H peryidpoBKa HrpOBOrO MeXaHu3ma:
MOBHIUIEHHbIE 3a30Phl H3-32 HEIVIOTHOCTH COeAWHEeHHs ABHXKYLIHXCSH
yacTeil roJocoBod MaIMHKH H BCJAELCTBHE 3TOTO yTeuka Bo3yxa (Mej-
Hble HMHCTPYMEHTHI), HelNpaBHJbHA$l BLICOTA TNOjbeMa KJAanaHOB, He-
COOTBETCTBHE MO/ylIedeK YallleYkaM KJANMaHOB M THe3/1aM 3BYKOBBIX
OTBEepPCTHH B JAepeBsAHHBIX HHCTpyMeHTax. Hakoden, yBenduHBarmOT MO-
FPEUIHOCTH CTPOS: HAMABIBH NAHKH, IPsA3b, CJAH3b BHYTpEHHEro KaHasja,
noBpeXxAeHHs (BMATHHBI) KOPIyca HHCTPYMEHTA.

3. HecoBepuieHcTBO TeXHHKH WHTOHHpPOBaHHA. K o6LIMM npHuYMHaM
10fIBJE€HHUS] MNOTPeUIHOCTEH CTPOSi CAEAYET OTHECTH HeTOYHOCTb HHTOHH-
J0BaHHS 3BYKOB caMMM My3bikaHToM. Ha 3To Bausiiotr kBaduduKauus
ICIONHUTEJS, CTeHeHb PAa3BHTOCTH CyXa, TeXHHKa paboThl AbIXaTedb-
ioro annapara, amOywiopa, npuemMsl Wrpel, annAHKaTypa, yMeude npa-
IWIbHO HACTPOHTb HHCTPYMEHT H pa3orperb ero # T. 4. Bauser Ha crpo#
IpaBHABHOCTbL BhIGOpPA MYHAWITYKA, TPOCTH /IS AAHHOIO HCHOJHHTENS
1 laHHOro uHcTpyMenTa. OTKIOHEHHST B HACTPOUKe NPOSBASIOTCH U C H3-
feHeHdeM [AHHAMUKH 3BYYauuf: YBeJHUende YDOBHA HHTEHCHBHOCTH
BYKa H3MEHSIET BBHICOTY 3BYKOB.

CyluecTByer eille OAHH HCTOUHMHK OTKJOHEHHs] MHTOHHPOBAHHSI, KOTO-
'bIi B OOILleM HeJb3s OTHEeCTH K HOTPEIIHOCTAM 3BYKOH3BJeYEeHHS,—
TO 3a/1a4d XYA0KECTBEHHOr0 HCIOJHEHHST MY3bIKaAbHOro IPOH3BeACHHUS,
HAMBHAYAJbHOCTh €ro HHTEepNpeTauyd MY3bIKAHTOM, Y4YeT Jaj0BblX
3auMOcBfA3eld. AT mocneaHHe (akTOpbl MOT'YT NPHBECTH K TOMY, YTO
JUH 4 TOT K€ 3BYK HJIH WHTEpBaJ B PA3HOM MY3bIKaJbHOM KOHTEKCTE
jopMaJbHO OylerT #MeTb Pas3HYI0 BBHICOTY HWJH PasHY UIMPHHY, HO
nech HempaBOMEPHO I'OBOPHTb O MOTPEUIHOCTH HHTOHAUHY.

4. Bauauue TemmepaTtypHoro pexxuma. O xapakrepe BAHAHHA TeM-
epaTypsl H NOATNOTOBKH K HIpe caMOro MY3bIKaHTA XOpOWIO cKa3as
pogeccop MOCKOBCKOH KOHCEPBATOPHH, AOKTOP HCKYCCTBOBEAEHHS
. Hukos: «[Ipu TinartenpHo# HacTpodke... HEOGXOAHMO YYMTHIBATH H
1KHe BajKHble (PAKTOPHI, BJAHSIOLIHE HA CTPOH LYXOBBIX HHCTPYMEHTOB,
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KaK TeMiepaTypHble YCJOBHS, COCTOsIHHE HCINOJHHTENbCKOrO annapara
HrPAIOILEro, KAYeCTBEHHOR COCTOSIHUE MY3bIKaAbHbBIX HHCTPYMEHTOB H AD.
H3secTHo, HanpuMep, YTO AYXOBble HHCTPYMEHTHI, B CHJY Pa3JHuuA HA
hopmbl, 06beMa U KOHCTPYKUMH, NO-PA3HOMY pearupylor Ha M3MeHeHHus
TemnepaTypHbix yciosuil. DBojee wmaccdBHBIE AYXOBbie HHCTPYMEHThHI
(Ty6a, 6aputoH, Tpom6OH, (arot, 6ac-kNapHeT) AOApUIE COrpeBaKwTCH
H 3HAUHMTENbHO MeAJleHHee OCTHIBAlOT, UeM HHCTPYMEHTH MeHbUIMX pasme-
pos. Otcroga sicHo, 4To TpyGauy ¥ TyOuUCTY uau daefitucry # daro-
TUCTY Nepel HAcTPOHKOH OpkecTpa HeOOXOAHMO 3aTPaTHTb Pa3HOE KO-
JUYEeCTBO BpeMeHd AJNY ,pa3orpesaHud” uau ,0npoboBaHUA" CBOEro
uHcTpymMenTa. [peiBapuTeibHoe paskwrpelBaiie Ha HHCTPYMEHTe ABJIsSieT-
¢ 00si3aTenbHbIM Niepel KONTeKTHBHOH HAaCTPOHKOH, MOTOMY UYTO ryOHOH
annapat (amOywIop) HCHOJHHTENs Takke TpebyeT COOTBETCTBYIOILEH
~Hacrpoliku“. He ,pasorpes® mpiuup ry6, He ,NpOBEHTHAUPOBAB” CBOH
ABIXaTeJbHBIH annapar, My3blKaHT-AYXOBHK HE CMOXKET U3BJe4Yb Kauyect-
BEHHBI# 3BYK, NPHTOAHBIA cTath 3TAJOHOM HODH HACTPOUKE OpKECT-
pa» [48,15].

PaccMoTpedHble NPHUMHLI, BHI3LIBAIOLLIHE TNOrPEIIHOCTH CTPOSt AYXO-
BBIX MHCTPYMEHTOB, cepbe3dbl M MHOTOYMCJEHHBI, TaK 4YTO He Gyger
npeyBe/dueHHeM cKasaTb, YTO Bce 6e3 HCKJAIUEHHS] AYXOBBIE HHCTpY-
MEHTBl B TOH WJIH HHOH CTeMeHH He CTPOSIT. MOXHO yTBEpKAATh AaXKe,
4TO a6COMOTHO TOUHYIO U CTAOGUMABHYIO BHICOTY 3BYKOB HJIH UHTEPBAJOB
Ha JIVXOBOM HHCTpYMeHTe MOJY4YHTh BOOOlle HeBO3MOKHO. M Bce xe
My3blKaHT-AYXOBHK HMEET B CBOeM pacnopsikeHud 6oratbli apceHan
NpHeMOB, KOTOPbIE INO3BOJAIOT eMy A0OHBATLCS TOW TOUHOCTH HHTO-
HHPOBaHHS, KOTOPas YAOBJIETBOPSieT TpeGOBAHUAM MY3bIKaJbHOIO CYX4a.

Hactpoiika MeAHBIX AYXOBbIX HHCTPYMEHTOB

My3BbIKaHT- AyXOBHK CTPEMHTCS Tak HAacTPOHTb CBOH MHCTPYMEHT, 4TOObI
B ONpejeJeHHOM CMbIC/Ie HACTPOHKa Obla ONTUMAJbHOH, HaNpuMep, cTa-
pasich CBECTH K MHHHMYMY OTKJIOHEHHS BEICOTH TeX 3BYKOB, KOTOpbIE Ha-
u6oaee yacTo UCnoabaylores npu urpe. Jlo6uBaTbes BHICOKOH TOUHOCTH
CTPOSI MOKHO ABYMS NyTsIMH: |) HAcTPORKOH U peryJupoBKOH camMoro HH-
CTPYMEHTa ¥4 2) C NMOMOLIBI HIPOBHIX HCHOAHHTENABCKHX MPHEMOB.
[Ipexxie Bcero HeOOGXOAMMO cKaszaTb O HOpPMe OOILEH BBICOTH CTPOS.
Hecmotps Ha TO uTO cyuiecTByeT cTaHAapTHLIA 3TaJOH BHICOTHl TOHA
28!, paBublit 440 [u, HHCTPYMEHTH AYXOBOro OPKECTPA MMEIOT TEHAEH-
I[HIO K 3aBbIIEHHIO CTPOsi. MY3bIKAHTBl 1YKOBBIX OPKECTPOB 3aBBIIAIOT
crpoil 40 4acToThl 42' —443—445 Tu. O6bsicHeHHs 3TOrO UMeTCs pas-
Hble: 60Jiee BHICOKHEA CTPOH AYXOBBIX HHCTPYMEHTOB AaeT BO3MOXKHOCTDb
pPerynupoBath HacTpOHKY KaK B CTOPOHY HOBBILIEHHS, TAK H B CTOPOHY
NOHMXXEHHS CTPOSi, KOrja HeOOXOAUMO KOMIEHCHPOBATh BJAUSIHHE HU3KOH
HJK, Ha06OpOT, BHICOKOH TeMnepaTypsl OKpyxKaliued cpeap. bonee BhI-
COKMEH CTPOU B mpouecce Hrpol obecneudBaer 60Jee YUCTYIO HHTOHAUHIO,
HHCTPYMEHThl ¢ HECKOJbKO NOBBHILIEHHBIM CTPOEM 3Bydat 6oJjiee SpKO d
BoIpasuTeNbHO. MoeT 6bITb, 3TH AOBOABI H He SABJASIOTCS AOCTATOYHO
y6e AMTEJIbHBIMH, HO (DaKT NOBBILIEHHOrO CTPOSI COBPEMEHHBIX OPKeCTPOB
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KaK y Hac B cTpaHe, Tak ¥ 32 pybexoMm ocraercs ¢akrom. Hacrpodiuu-
KaMm QopTenuaHo TakKe NMPHXOAUTCS YUHTHIBATh 3aBBILICHHYIO0 HACTPO#-
Ky, KOrjia, Hanpamep, posilb AOJIKEH 3ByuaTh BMECTE € OPKeCTPOM.

OcHOBHBIM TpHEMOM H3MeHeHHsi 061edl BbICOTbl CTPOSi CAYKUT YKO-
pauuBaHde WAM yANMHEHHe TPYOKU AYXOBOrO MHCTPYMEHTA ABYMS CHo-
co0aMH: perynupoBKO# KpoHa oO6lIero cTposi ¥ U3MeHeHHeM TINyOHHbI
nocaiku mynauryka. [1epsoiii cnoco6 no3BoasieT U3MeHsTh OBIL U cTpol
B GoJiee INUPOKUX NpejenaX, NO CPABHEHHIO cO BTOPbIM cnocobom. Ecnu
JlaHHBIX cN0c060B HEAOCTATOYHO, TO HHCTPYMEHT TpebyeT cepbe3HO ne-
pelenKH B MPOU3BOJACTBEHHBbIX YcloBHAX. [IpH 3TOM KOppexkTHpYyOTCH
JUIHHBE PA3/IMUHBIX Y4aCTKOB AyXOBOr'O MHCTpyMeHTa: TPy6kH 1160 YKO-
paunBaioT, n1ub60 yanuusaior. Mcenpabnedune HacTpoiiki CBOAMTCS K yCTa-
HOBJIEHHIO TIPaBHJBLHBIX PasMepoB TPYOOK.

Xoa pacueToB AJNHH OCHOBHOH M AONONHHTENbHBIX TPYOOK MeRHBIX
AYXOBBIX MHCTPYMEHTOB B IPUHUMNE JOCTATOYHO mpoct [49]:

1) 3agaercs yactora OCHOBHOrC TOHA HHCTPYMEHTa (HanpuMmep, 4acToTa
tona Jla: f=110,12 lu);

2) PaccuuteiBaeTcs AnHHA BOJHBI COOTBETCTBYIOILENO TOHA A==c/f=
=340/110,12=3,0875 w;

3) Onpenensiercs anuna nonyeonusn 3,0875 : 2=1,5438 m;

4) Onpepensiercs nonpaBka Ha OTKPBLITHIA KoHell TpyOku (Hanpumep,
ecad nonpaska cocrasaser 6,5 9%, To ouwa Gyser pasha 0,1003 wm);
5) Onpeaensiercs urorosas gnuta Tpy6ku L=1,5438—0,1003=1,4435m.

B sty pacuerhHylo AnuHy TPYOGKHd BXOLHT TakxKe M JJHHA BHICTYnaio-
Lie#l yacTH MyHAIUTYKA. Beinonusis nogo6Hble pacuyeTs! A5 pa3HbIX KOM-
O6HHAUMA OCHOBHON TPYOKH ¥ COYETAHUE AONMONHHMTENBHBIX TPYGOK (KpoO-
HOB), HAXO4MM AJNHHBI nocneaHuX. O6paTHBIM MepecyeToM N0 HaHAeHHbIM
pasmepaM Tpy6OK NPOBEPUM TEOPETHUYECKH 4aCTOTY HATypanbHbIX 3BY-
KOB, AonyckKasi OTKJOHEeHHe OT 4YacTOT PaBHOMEPHO-TeMNepHPOBAHHOTO
cTposi He G6onee 3—6 I'u. [lpu sTOM xyAllHe JOMYCKAEMbIE OTKJOHEHHS
JLOJPKHBI CBSI3LIBATBCS ¢ BRJIOYEHHMEM [ONOJHUTENLHOA TPYOKU TpeTbero
BEHTHJIS, KOTOPHIl OTHOCHTENLHO pexe ynorpebasietcs B urpe. [lonesxo
YUYecTh TakKe, YTO 4151 MOHMXKEHHS 3BYKOB Ha paABHOMePHO-TeMIepu-
pOBaHHHIA NONYTOH HEOGXOAHMO YAAHHEHHe TPyOKH HHCTPYMEHTa NpH-
mepHo Ha 1/156—1/18 uactb ee anuHbL.

PerynupoBka BBICOTBI CTPOSi MEAHBIX AYXOBHIX HHCTDYMEHTOB KPOHOM
obulero cTposi AaeT HEPaBHOMePHOe H3MEHEHHE BbiCOTHl OTAENbHBIX TOHOB
no guanasouny. Tak, npu BbIABHXKEHUH KpOHA 0011ero ctpos Ha 10—12 mm
OTKJIOHEHHSI TOHOB 110 AMana3oHy H3MeHsloTcs B npedenax =10 nedros.
I1p# Bo ABHKEeHHH KpoHA 061ero ctpos 6oabiue yeM Ha 20 MM npoxcxo-
AWT GoJlee cepbe3Hoe pPaccornacoBaHHe 3BYKOB A3HbIX PErMCTPOB MHCT-
pPYMEHTa, 0 YeM yXKe FOBOpHJOCH Bbilie. [l coxpaHeHHs MpaBHAbHbIX
MHTEPBaJbHBIX COOTHOLIEHMH BBICOKHX ¥ HH3KHX 3BYKOB NDH BbiABHXE-
HUH KpoHa 06IUEro CTposi HeoOGXOAMMO BbIJBUTATh Ha ONpejeNeHHYIO
BeJMYHHY H KPOHbI AONONHUTENbHBIX TPYOOK, UTO HeOOXOAHMO AN51 COXpa-
HeHHsi NPOINOPUHOHANLHBIX COOTHOLIEHUH ANHH OCHOBHOTO M AONOJHH-
TeNbHBIX KaHaJ0B. [1paBUALHOrO COOTHOLIEHHS PErMCTpPOB WHCTPYMeHTa
110 BBICOTE B ONpejeleHHON CTENEeHH MOXKHO JOOGHTHCS BHIGOPOM MYH/IIITY-
Ka MO BHYTPEHHHM ero paamepam. Tak, mnpHMeHeHHe MYHAINTYKa ¢ He3Ha-
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UHTEJIbHO YBEJHUEHHbIM JHAMETPOM YCTbsi 3aMeTHO NOBHILIAET WHTOHA-
LHI0 HATypa/bHbIX 3BYKOB BepXHero perucrtpa; NpUMeHeHHe MYyHAUITYKa
¢ 60apUIMM 00BEMOM YallleYkd AAeT HOHHMKEHHE TOHOB CpeiHero H
BEPXHEIO DErdCTPOB MNpPH OTHOCHTENBHO MeHbLIEM MOHH)KEHWH TOHOB
HH>KHero peructpa [50].

B nponecce koppektupoBku o6uie# BLICOTH CTPOSi H B3aHMHOTO COra-
COBAHHS PErdCTPOB MY3bIKAHT NMPOBEPSIET BHICOTY HE TOJMBKO OCHOBHOIO
TOHA, HO H TOHOB NepelyBaHHsi. Ecfid pyKoBOACTBOBATbCA MPHHIIHIIOM
MHHHMYMa OTKJIOHEeHHH 4acTOThl HATypaJ/bHBIX 3BYKOB, TO HEOOXOAHMO,
uyToObl BO3MOXKHO O6OJblIasi 4acTh HATypasdbHBIX 3BYKOB COBHajana
CO LIKaJOH paBHOMEpPHO-TEMNEPHPOBAHHBIX YACTOT, YacTb Oblia HUXKe,
a 4acTb — Bbllle ee (MOCKOMbKY HYJIEBBIX OTK/IOHEHHA AOCTHUYb BCE PABHO
He ypaercs). Ilpaktiuecku B OOAbLIMHCTBE HHCTPYMEHTOB MeAHOH
rpynnbl (Tpy6a, BaATOpHa, Ty6a W T. A.) 3aBbilleHHble 3-d 4 6-d Haty-
pa/jbHble 3BYKH NOHMXKAIOT KPOHOM OGHIEro cTposi, cTapasich, YTOOH
4-# 3BYK COOTBETCTBOBA/] TEMIEPHPOBAHHOW LIKaJe 4acTOT, a 3aHH-
KeHHbIH 5- HaTypanbHBIA 3BYK OOBBILIAIOT HIPOBBIMH NpueMamu (cM.
fanee),

B uHcTpyMmenTax c GOJBIIMM YHC/AOM HATypasibHbIX 3BYKOB (Hampw-
Mep, BaATOpHA) NpoBepsieTcs NPaBUibHOCTD BbICOTH eite ¥ APYTUX TOHOB:
7-ro, 10-ro # 12-ro. [Ipu HacTpofike TpoMGOHA NpPOBEPSETCH NPABUNb-
HOCTb, TOYHOCTb HHTOHAIHH 3-T0, 4-TO U 5-TO HATYPabHBIX 3BYKOB B niep-
BOH no3uuud. Ecnu 3T 3ByKH BLICTPOEHBI ¢ MHHHMAaJbHBIMH OTKJIOHE-
HHSIMH, TO HAaTypaJdbHble 3BYKH JPYTdX MO3UNHHA 6YAyT UMETb NPaBUJABHYIO
MHTOHALHIO,

Hacrpoiika nepeBsiHHBIX AyXOBBIX HHCTPYMEHTOB

B rpynne gepeBsiHHHIX HHCTPYMEHTOB, Kak ¥ B pynne MeAHbIX, Heob-
XOAHMO PaBHABHO YCTAHOBHTb OGILYIO BBICOTY CTPOS, COryiacoBaTh pas-
Hble perdcTpbl MeX Ay COOOH 1 MOACTPOUTD OTAe/bHbIE TOHA, HMEIOLHe HO
KaKaMm-1160 npHudHaM 6oJbllde OTK/AOHEHHS [0 4acToTe.

BeicoTy o6iiero ctpost fepeBsIHHBIX HHCTPYMEHTOB YCTAHaBAHBAIOT
COOTBETCTBYIOIEH NOCAAKOH COCTABHBIX HacTel: M3MEHEHHEM NOMOXe-
HHS, Hanpamep, TpoctH (ro6os, parora), aca (robosi), 6ouoHka (Kaap-
Hera), MYHAUITYKa HAH NOAMYHALITY4YHOH TPYyOkH (cakcogoHa).

PaccMoTpuM perynspoBky o6uiero cTposi MO OTAENbHbIM HHCTPY-
MEeHTaM.

O6wu#l cTpofi y (JieliThl MOHUXKAETCS PA3JBHIKEHHEM IOSOBKH HHCT-
pyMeHTa U moBbllaeTcss Gosee rayGokoll nocaikod ronosku. OOmuil
CTPOH KfAapHeTa yCTAaHABAHBAIOT U3MeHeHHeM NOJIOKEeHHs 604OHKa: BI-
ABHIKeHHE MOHMXKAeT CTPOM, a OnyckaHHe (3aABH>KKa) GO4YOHKA NMOBbI-
waet cTpoi. Ecii 604OHOK 3aABUHYT, a CTPOH BCe XKe 3aHHKEeH, TO CTaBAT
fo/tee KOPOTKHil GOYOHOK WM YKOPAayHBAlOT HMEIOIHHACH.

Ha o61yio BblcOTy cTpOsi BAMSIET NON0KEHHE BBICTYIOB BHYTPH MYHA-
utyka. Ecini oHH HaxopaTces GAMMKe K OKHY MYHALITYKa — CTPOH B 1e-
JIOM HHXKE, eCJId Aanbllle — cTpol Bhille. Takyke BAHSIOT Ha CTPO# H BbiC-
Tynbl MYHAUITYKA cakcooHa.
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[MosbilledHe WM NOHHXEHHe ofulerc cTposi ra6osi NPOH3BOAHTCH
MeHbLIeH U O0abllel rayOHHOR 3a/1BHKEHHS WIH BbiJIBHKEHHS TPOCTH:
ueMm ray6ike 3anBuraercs WITHQT TPOCTH B rofoy, TeM Bbillle CTPOH, H
Hao6opoT. LLITudT TpocTH robosi MOXKHO paccMaTPHBATh KaK NPOJ0JIxKe-
Hue KaHalla HHCTPYMEHTa, H B HEKOTOPBIX [pejesnax c ero NnoMOlLbio
TaKKe MOXXHO MEHSITh BbICOTY 3BYKOB. Ecsiil BHYyTpeHHuHH AnaMeTp WTHD-
Ta Y>Ke /JHaMeTpa OCHOBHOrO KaHaja robosi, cTpodl NOBbILIAETCH, ecaH
IIHpe — CTPOH MOHMIKALTCH.

Ins namenenns o6uiedl BICOTBI CTPOsi paroTa My3bIKaHThl HCTONMb3Y-
10T Habop MeTanaHyeckKHX TPYOOK — 3cOB pasHbix anuu. Koporkuit sc
(Ne 1) HeckosbKO ToBbILIAET CTPOH, W caMblil AnuHHBIA (Ne 3) — nouu-
#aet ero. O6u1yI0 BBICOTY cTposi parara MOXKHO MEHSITh U 3a cUeT ToJ-
ILHHBI Pe3HMHOBOH NMPOKAA/IKH B [IBOHHOM coeiMHHUTERbHOM Konene. banee
TOJICTAst NMPOKAA/Ka, eCTeCTBEHHO, MOHUXaeT cTpoH, Gosee TOHKAs MO-
Bhilaer era. B ueGonbllofl creneHn M3MeHsieT cTpoOH (paroTa pa3sHasn
ray6iHa nocaKH TPOCTH Ha 3Ce: BHIABHKEHHE TPOCTH NMOHHXKAaeT cTPo#,
6anee raybokasi nocajka noBbillaeT ero.

O6wnit cTpo#i cakcodoHa PerynHupyeTcs HOJIOXKEHHEM MYHAIITYYHOH
TpyOKK (3ca) u ray6HHON HacagkHM camoro MyHAITyKa. I1pu BblaBHKe-
HHH MYHIOTYYHOH TPYOKH 1 MeHee ryiyGQKQ# HacaKe MYHALITYKa CTPo#
cakcodoHa nouuxaercss. Haobopotr, Gonee ray6okas Hacajka MYyHA-
WTY4YHOH TPYOKH M MYHAUITYKA NOBBIIAET obliee 3By4YaHHe.

Kak # B rpynne MegHbIX MHCTPYMEHTOB, H3MeHeHHe 0Oiledl BbICOTHI
CTPOA UHCTPYMEHTOB 1€PeBSAHHON Ipynbl 60AblLIe BJAMSET Ha HATypasb-
Hble 3BYKH ¢ Oajiee KOPOTKHM cTon6oM BO3/yXa, ueM Ha 3BYKH ¢ Oonee
IJMHHBIM cToa60M Bo3ayxa. 11osToMy # 3/1ech BO3HHKaeT 3aja4a B3auM-
HOH PEeryJnupOBKH MONOKEHHH HHIKHETO H BEPXHEro perucTpoB. ¥ dJedThl
B3aUMHas HACTPOHKa PErucTPOB OCYLUECTBASIETCS NepeiBHKeHHeM npob-
KH B rOJIOBKe HHCTpyMeHTa. MameHenHe nosoKeHus npoOKH BJIHAET raas-
HeIM 06pa3oM Ha 3BYKHM BepxHero perscrpa: uem 6/uKe npobKa BbIABH-
raercsl K QCHOBAHHIO TOJIOBKH, TeM HHIKE 3ByyaHHe BEPXHHX 3BYKOB, H
uyem ray6xe 1pobka 3ajBHraeTcsl B CTBOJ FOJIOBKHM, TeM Bbillle 3Byya-
HHE 3TQro perucrpa.

IlpaBunpHass HacTpofika 3BYKOpsiga KJapHeTa NpejpycMarpuBaer
yCTaHOBKY CnellatbHOrO KO/bL@ BO BHYTPEHHIOW 4acTb pas/BHHYTOro
jouoHKa (And 3anondeHdss nyctothl). Heobxoaumo 3HaTh Takxe, uTo
*Cc/IM BHYTPEHHHH [MaMeTp MyH/AUITyKa yike KaHana GouoHKa, TO 3BYKH
3epXHero perucTpa OyayT 3aBbIlIEHbl; eCJaH AMaMeTp MYHIITYKa LIHpe,
"0 3aHMKeHbl. A OTHOCHTENbHOrO MOHMMKEHHS 3BYKOB (harora, H3BJje-
laeMBIX NpH AJUHHBIX cTON6ax BO3jyxa, HHOr LA BHABHraloT 06e Tpy6Ku
13 [ABOHHOrQ COe/HHHTEJBHOrO KoseHa HHcTpyMeHra. Bsaumuoe noso-
<eHHE PEerHCTPOB [ePeBAHHBIX AYNOBbIX UHCTPYMEHTOB B HEKOTOPOH CTe-
eHY BO3MOXKHO peryaupoBarh noabopom TpocTedl. Bosee ToHkHe H Jer-
He TPOCTH KjaapHeTa, robosi, garota ¥ cakcO(POHa MOHHKAT 3BYKH,
co6eHHO B BepxHeMm peructpe. ToJicThle THKeJble TPOCTH 1alOT HEKO-
DpOe MOBBIIEHHE BLICOTHI, 60JblIE HA HU3KHX, UEM HA BBICOKHX 3BYKaX.

ITocne Toro kax ycraHoBieHa npaBHJbHAST BBICOTA CTPOS W OTpeEry-

4pOBaHO B3aUMHOE M0JIOKEHHE PerHCTPOB, MOXKeT 0Ka3aThCs, UTo 60Jb-
He OTKJQHEHHMA OT NpaBHJIbHOH BBICOTHB MMEKOT OTAENbHbIE 3BYKH TQ
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auanasony. Kakue mnpueMbl CYIWeCTBYIOT AJsi KOPPEKTHPOBKH ‘TaKHX
3BYKOB? B 3aBHCHMOCTH OT 3HaKa OTK/JOHEHHS BLICOTH (Bbllle HIH
HHXKE HOPMBI) MpuberalT K cneayloiuM npHemam. [ToHHKalOT BHICOTY
3ByKa: 1) ymeHpllleHHeM gHaMeTpa 3BYKOBOrO OTBEPCTHS, A/ UETO CTEeH-
KH OTBepCTHS cMa3blBaloT KieeM, IeINAKOM HIH BCTaB/RIOT TOHKYIO BTY-
JOYKY, HAMpHUMEpP W3 MAACTMAacCH; 2) YCTAHOBKOH Gonee TOACTOH MOAY-
WIEYKH KnanaHa; 3) yMeHbllledHeM BHICOTH NMogbema KaanaHa. [Toshiia-
0T BBHICOTY 3ByKa: l) yBeJH4YeHHeM JHaMeTpa 3BYKOBOTO OTBePCTHS;
2) ycraHoBKOH Gonee TOHKOH RNOAyIUeYKH; 3) YBeJHYEHHEM MogbeMa
kaanaHa.

Te nnu uHble cnOcOGHl KOPPEKTHPOBKH CTPOR [€PeBAHHBIX HHCTPY-
MEHTOB N0-Pa3HOMY BJHSIOT Ha O6ULYI0 BHICOTY CTPOSt B Ha BBICOTY OT-
JeNbHHX 3BYKOB, TO €CTh Tak HJH HHaue H3MeHAKT XapaKtep KpPHBOH
HacTpoliky uHcTpymMenTos. [TloaTomy B mpouecce HACTPOHKH HEOBXOAHMO
KOHTPOHPOBATDH €€ MO 3ByKam Jaja, Mo NpaBHNbHOCTH BLICOTH 3BYKOB
BepXHEro perdcTpa (3BYKOB ¢ KOPOTKHM CTONGOM BO3ayxa), Mo mpa-
BHIBHOCTH COOTHOLIEHHS OJHOMMEHHBIX 3BYKOB B Pa3HblX perucrpax, fno
MHHHMa/abHBIM (B CpeJHeM) OTKJOHeHHsM Hanbosnee (anblliHBLIX 3BYKOB.

3Hast paccMOTpeHHble BbllIe 3aKOHOMEPHOCTH H Mpasuia HacTPOUKH
TOHOB, YMeJO MONb3yACh HMH, MY3BIKAHT- YXOBHK MOXKeT ONTHMAaJbHBEIM
00pa30M HACTPOHTb CBOH HHCTPYMEHT.

Kak npaBuno, AyxoBble HHCTPYMEHTHI Yaille HCHOAb3YIOTCA B aHcaM6-
JeBOH HIpe, B OpKecTpax, H MO3TOMY HYXKHO BBHIMOJNHATL B3aHMHYIO HacT-
POHKY HHCTPYMEHTOB. ¥ KaXKeM TOJIbKO, UTO B KayecTBe OOIIHX 3TaJOHOB
HacTPOUKH GepyT HHCTPYMEHTHl BHICOKOU MK cpe/HeH TeCCHTYPH, HMelo-
e 6ogee HU3KHH cTPoH: HH3KasA (aeHTa, HH3KHH ro6OH UAH KnapHeT.
HacTpoiika nmpoH3BogHTCH HA OCHOBE CHCTEMBI HATypaNbHBIX 3BYKOB,
pacnonoKeHHEIX, HalpUMep, N0 KBHHTaM.

Kak ™Mbl yXKe roBOpPHAH paHblle, HgealbHO TOUHO HACTPOHTH AYXO-
BOH HHCTPYMEHT HeBO3MOKHo. [lanbHed el HOBLILIEHHOH TOUHOCTH HACT-
pOMKH MY3HKaHT A0GHBaeTCst yKe Pa3HbIMH HIpOBBLIMH MpHeMaMu. Mul
HX 3JeChb TOJBKO KPAaTKO OXapaKTepH3yeM.

BenoMorartenbHast annaMkKaTypa gaeT AONOJHHTENbHYI0 BO3MOXHOCTh
MY3BIKaHTy yJy4llaTh HHTOHAOUI MPH Hrpe. B rpymne gepeBsiHHBIX
WHCTPYMEHTOB BCMOMOTATeNbHAas annaHKatypa obpasyercst Jin6o 3ame-
HOM OMHOH manpleBoll KOMOHHAUMHU APYro#, AHG0 mytem gobaBieHdst K
OCHOBHOW KOMOMHALIUM APYLHX 3aKPHTHIX KJAH OTKPBITHIX OTBEPCTHH.
OrkppIBaHHe OTBEPCTHI PSAOM C OCHOBHOH annaukaTtypHOH KoMGHHaLKHeH
NoBbILIAET 3BYuYaHHE, a HEMOJHOe HJH MOJHOe NPHKpblBaHHe MaiblaMi
WIH KnamaHaMH OTBEPCTHH, HAPAAY C OCHOBHOU aNIMKaTypHOH KOMOH-
HallHeH, MOHHKAaeT 3BYK.

B rpynne MeiHBIX AyXOBHX HHCTPYMEHTOB TaKXKe HCHONb3yeTCs BCIO-
MoratesnbHasi annaHKaTypa AN HCIpPaBIeHHs AC(PEeKTOB HAacTPOWKH H
yIy4IleHHs HHTOHAUHH OTAeNbHBIX 3ByKoB. BcrmomoraTenpHast anmau-
Karypa obpasyeTcs MOHIXKEHHeM He G6aHXKafliero, a MocAefyoIlero
HaTYypanbHOro 3ByKa. B 3ToM cnyuae koMOHHanusA ¢ GONBILIHM KONHYECT-
BOM BEHTHJEH AACT MOBBHILIEHHE TOHA W KOMOHHAIHUA C MEHbUIHM KOJH-
YeCTBOM BEHTH/1EH — MOHHXKEHHe. YJyUlleHHe HHTOHALHOHHO! TOYHOCTH
B MEJHBIX HHCTPYMEHTaX NPOH3BOAHTCH TaKXKe 3a CUeT MOACTPOHKH mep-
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BOTO ¥ TPEThEro BEHTHJICH, a TaKsKe 4eTBepToro BeHTuas (y tybul, 6apuTto-
Ha, BaJTOpPHLI).

Ynpasasis cBoMM amOyllLIOpPOM, MY3BIKAHT MOXKET B M3BECTHbIX Mpe-
Jlenax MEHATb BBICOTY KaX/Oro M3BnexkaemMoro toga. [loBbillenue ToHa
JOCTHraeTcsi yBeJMueHHeM Hanpsikedus ryb v gaBnedHds Bo3jayxa B 1o-
JIOCTH pTa, yMeHblledneM o6beMa nosoctH pra, 607ee NJOTHBM CKATHEM
uyencTell. [loHuKende TOHA JOCTHraeTcs NPOTHBONOJOMKHBIMM JelCT-
BUSIMH.

[Tpu urpe Ha JgepeBSHHBIX AYXOBBIX HHCTPYMEHTAX C TPOCTHIO (ro6oi,
Knapget, ¢aror, cakco(oH) HEKOTOpOe HOBBLIIIEHHE 3BYKOB 0OGecleun-
Baercs 60Jee NJOTHLIM NpHKaTHEM I'y0 K TPOCTH, YUTO YMEHbIIAET AJHYY
¥ NOBBRILIAET YNPYrocTb KoJebawomedcss 4acTh TPOCTH. [IN9 NoHMKeHHs
TOHA YMEHbLIAKT HaXXHM ry0 Ha TPOCTb H OJHOBPEMEHHO, OXBAaThIBasd
ry6amMu 601bLIYI0 YacTh ee, YBeJHYMBAIOT MAacCy Si3blYKa ¥ yMedbllalT
£ro ynpyroctb.

My3bikaHTh NpUMEHSIOT CliellHafibHble PHeMbl H3MeHeHHs (GOopMbl H
ob6beMa MOJOCTH pTa, KOTOPble HYXKHB HM /i1 YIpaBJieHUS BHCOTOH
H3BJEKaeMbiX 3BYKOB. DTO JOCTHIaeTcsi «IPOH3HECEHHEeM» Pa3HbIX raac-
ubiX. C0rd 10, Ty, TG MOHUXKAIOT UHTOHALMIO, & CJAOTH T, OU, Te NOBbI-
want ee. Kpome Toro, HeKOTOpble HHCTPYMEHTH [03BONAKT NPHMEHATD
cneunbHUYECKHe NpUeMbl ynpaBjaeHuss WHTonauued. Taxk, ¢uelita 3Byuut
HECKOJIbKO BHILLIe, €CJId CTPYs BO3/AyXa HanpasjasiercA OJHKe K BepXHemy
Kpaio OTBEPCTHS, H 3BYK (JeAThl NOHHKAETCH, eCH CTPYs BO3AyXa 1o-
chinaeTcs B rAy6UHY JabuanbHoro otBepcTus. B nepsom cayuae ronoska
dneldThl HECKOJNbKO MOBOPAYHUBACTCH OT MY3bIKAaHTa, BO BTOPOM cayuae
CJlerka nOBOpauMBaeTCst K MY3bIKAHTY. BanTopHUCTH U1 KOpPEKTHPOB-
KM OT/IeIbHBbIX 3BYKOB MOTYT 110/1b30BaTbCsi BBE/EHHEM KHCTH DYKH B pact-
py6 uHcTpyMenTa. boaee ray6okoe BBeJeHHE NOHHXKAeT TOH, BblABHXKeE-
HHe — TOBBHILIAET ero.

B uenoM pasniH4YHbBIMH MpHEMAMH MY3bIKAHTHl Ha AYXOBBIX HHCTDYMEH-
Tax B COCTOSIHHM H3MEHSATb 4acTOTy KoJaeGaHWH KaxKAOro 3ByKa B Mpe-
Jdenax +40 uestos.

JlonyckaeMbie OTKIOHEHHA CTPOA AYXOBBIX HHCTPYMEHTOB, €CTECTBEH-
HO, J0/DKHBI ObITh Medbiiie ipeaenoB = 40 ueHTOB, B KOTOPbIX MY3BIKAHT
cnocofen KOPPEKTHPOBAaTh CTPOil B Npouecce HIpbl ¢ NOMOLLbID amby-
uopa. Y3akoHeHHbX HOPM Ha NMOTPeUIHOCTb CTPOS ellle He CYIIEeCTBYET,
HO OPUEHTHUPOBOUHbIE 3HAUEHUH MOTYT ObITh Aanbi. [ns gonycka Ha cpej-
Hee OTKJIOHEeHHe CTPOS OT BHICOTHI 3TanoHa A4’ 440 'y 1. H. 3umus pe-
komenayet auanason 0—20 uentos. [Las Tona 4a' 310 cocrasut 05 T'u.
Jaunoe ob6uiee 3aBbillledHe cTpOA HeOOXOAHMO B TeX CAy4asix, KOTAa
MY3bIKAHTBl MIpal0T NPH HH3KOH Temiiepatype (Ha MOpo3e) H AYXO-
BOA HHCTPYMEHT He MOxXKeT ObITb NPOrpeT A0 HOpPMadbHOH Temiepa
TYpHI.

HOns oTknoHeHHH 4acToTh OTJAeNbHBIX 3BYKOB OT cpedHed obilel Bb-
COTHl CTpPOfl MOXHO CKa3aTh TOJBKO, COraallasicb ¢ aBTopoM paboThl
[46], u4To cpeanekBaapaTHYeCcKoe OTKJIoHEedHe, medbliee =410 ueuros,
MOJKEeT CYMTATbCH NoKasateneM 0e3ynpeyHOH HACTPOHKH AYXOBOTO HHCT-
pymedra. Bo MHOTHX HHCTpYMEHTaAX (pakTHUeCKOe CpelHEeKBa/ApaTHYeC Ko
OTKJIOHEHHE OT 06uiefl BBICOTH CTPOsi 3auyactylo Goabiie 4-20 uedTos.



V. YITIPA)XHEHHS H NPAKTHYECKHE
3AHATHA MO HACTPOUKE ®OPTENHAHO

[Tpouecc oBaajgeHHst HAcTPOHKON BKAOUaeT B cebsi JOCTHXKEHHE cJe-
JYIOIIHX UEeNel:

— yMeHHe cablllaTh 06epTOHbl B 3BYYAHHH CTPYH:

— yMeHHe CAbIIATh GHEeHHS B PACCTPOCHHOM YHHCOHE H PaccTPOeH-
HOH OKTaBe,

— yMeHHe yBepeHHO pacno3HaBaTbh PacCTPOWKY XOPOB W GHEHHST O1H-
HOUHOH CTPYHB!;

— yMeHHe KOHTPOJHPOBATb 4acTOTY OMEHHH B mpouecce HacTPOWKH
YHHCOHa W OKTaBbl, AOOMBAasiCb HCUE3HOBEHHs OUEHHH;

-— yMEHHe pacno3HaBaTh YHCTYI0O H TEMNEPUPOBAHHYIO KBHHTY H
KBapTy, OBJIa/IeTh TEMNEPHPOBAHHEM HHTEPBANOB;

~— OBNajfeHHe B LENOM HacTpPoHko# ob.nacTi TeMNePHPOBAHUA 29 —
25’ H yMEHHE KOHTPONHPOBATh NPAaBUILHOCTD HACTPONKH KBHHTO-KBapTO-
BOrO Kpyra, HaXoJuTb OUIMOKH TeMNepUpoBaHus,

— OBJajeHHEe NMPUeMaMA M HaBbIKAMH KOHTPOJSi TOUHOCTH HACTPOH-
KH MO BCeMY AHanasoHy QoprenudaHo.

[Topsimok oBAajeHUs HACTPOUKOA HHTEPBANOB CJEeAyeT NPaBHUAY OT
IPOCTOro K CAOKHOMY. DTO 3HAUMT, UTO OBAAAETh HeOOXOAHMO cHayana
HAaCTPOHKOH YHHCOHA, TOTOM OKTaBhbl, NMOTOM KBHHTHI, NOTOM KBapTHI,
Lanee tepudi H cekct. Ho npexje Bcero Heo6XoMMMO HAayUHTbCA CJbi-
math GHEHHs] B PACCTPOEHHBIX YHHCOHAX H OKTaBaXx.

JOns oBrajeHHsi HAacTPOUKOW KJAaBHIIHOrO HHCTPYMEHTA pelaloliee
3HayeHHe npuobperaer npakTHyeckas pabota. Clo/a BXOAUT H IpeaBapH-
TeJbHA TPEHUPOBKA CNyXa, U NpaKTHUECKad paboTta ¢ KAKYOM.

He Bpinonsus pajx 3agauuil M ynpad<HeHHH, NPHBEIEHHBIX HHXKE, HE
oTpaboTaB CA1YXOBOH KOHTPONb GueHHH, He clIeAyeT AenaTh MOJAHYIO HacT-
po¥iky ¢oprennano. CHadana HaAO HATPEHHPOBATh CAYX H NPHOOpPeCTH
HaBbIK paboTH ¢ KNIOUOM Ha MPOCTEHLINX HHTEPBAAAX — YHHCOHAX, OKTa-
Bax.

Uro Ke HYXKHO mpexje Bcero, 4tobn Hauath HacTpauBaTh? HyxHO
HMeTh: 1) HacTpoeuHbld ka4 (Aydlle ¢ BOCbMHTPAHHBIM M'He340M roJioB-
KH); 2) BHJIOUHBIA KAMEPTOH (XKeNaTeNbHO C MPOBEPEHHOH H NPABHABHO
YCTAHOBJIEHHOH 4YacTOTOH KosebaHH#, Haxoxduedcs B Opejenax
440+40,5 Tu); 3) HaboOp pPe3HHOBHIX KJIHHKOB; MHHMMAJbHOE KOJHUECTBO
KJHMHKOB — JiBa, HO Ay4ille — 13, 0 KOJHYECTBY X0OPOB B OKTaBe; 4) Kau-
HOK Ha [epeBAHHON pyUKe ¢ OKJeeHHbIMH 3aMulefl KOHUAMH (15 THCKaH-
TOBBIX CTPYH).
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ATOT MHHAMAJbHBIA HAOOp BIOJHE AOCTATOYEH s HACTPOHKH, ecal
tdoprennano He Tpe6yet peryauposku mexaniuku. Hepeako tpebyercs raly
Ke IpocTasi OTBEPTKa {ec/IH HeT CeuHaNbHOro XopeiaeHna) Ans npaBHIIk
HOW pa3bMBKH CTPYH XOpa HA KJaHrwrabuke, pasiBHKKH OJH3KO CQH
wegumnxes crpyH. OcobeHHO yacTo 310 HAONOAaeTCA B XOPaX TOJCTh
IIaJKUX TEHOPOBBIX CTPYH. MeXK 1y CABHHYTBIMH CTPYHAMH TPYAHO BCTH]
BHTb KJMHOK H TO3TOMY PAacCTOsIHHE YBeJHYHUBAIOT MOAOHBKOW cMelleH
HOM Ha KNaHruITabHKe CTPYHBI ¢ TMOMOIIbI0 OTBEPTKH HJH XopefseHd
ITpu aToM HHOrAA GHIBAET, YTO CTPYHBI TOC]E CMEIIEHHS CHOBA cOIHXK ay
1otcsi. Toria HAJ0 TOMBITATHCA CABMHHYTb APYTHE CTPYHB Xopa W HaiTH
yCTOHUMBOe MOJOXKEHHe HX ¢ COXpAaHeHHeM HOPMAaJbHOTO PACCTOSHHY
MexK Ay HHMH. B HHCTpyMeHTe ¢ arpadaMH TakHX NpobsaeM He BO3HHKAET|

B cooTBETCTBHH € pacloONOXKeHHEM pPerHcTpPoB (OPTENHAHO CAeBj
Hanpaso — 6acoBOro, TEHOPOBOro, TUCKAHTOBOI'O, TAKXKE CJIeBa HAlpaBg
pacnojaraloTcst TOJCTHie OAMHADHBble 6acOBble CTPYHH, jfaJjee TOHKHE
ABOWHBIE GacoBBIE CTPYHbI, TPOHHblE TOJCTHlE TEHOPOBBlE H TPOHHbBIE
TOHKHE [MCKAHTOBble CTPYHH. ['pynma CTpyH, MO KOTOpPbIM MOJOTOYEK
yAapsieT OMHOBPEMEHHO, COCTABASET XOP OAHHAKOBHIX IO YACTOTE KOJe-
6aunil ctpyH. B 6acax Xopbt COAEpKAT MO ORHOH H MO JIBE CTPYHBL, B Te-
HOpe U JHUCKAHTe — MO TPH.

KJsiaBUIIHBIA MHCTPYMEHT, HA KOTOPOM OyAyT NPOAeNbIBATbCH BCe Y-
pa>KHeHUst U KOTOPHIA OyAeT HACTPaMBATbCS, MOXKET MMeThb faxe M10-
Xyl0 HacTpo#ky. JJf HAYHHAIOWMIEro He TOAHTCHA TOJBKO HHCTPYMEHT ¢
BHOBb HAJOXEHHBIMH M HH pa3y He HACTPauBABLUIMMHCHA, TO €CTb NaxKe
He UBHKOBaHHBIMH, cTpyHamH. llBHkoBKa — gOCN0BHO «3alIUNbIBA-
HMe» -—— 03HAYaeT YePHOBYIO, MPEABAPHTENbHYI0O HACTPOHKY CTPYH nocie
HX HaJoXeHUs Ha (yTop. Bpsa nu HauuHawIeMy OPHAETCH CTOJKHYTb-
cfl HMEHHO ¢ Tako# curyauned. CkaxKem 3jecb TOJbKO, YTO B NPOLECCE
IBHKOBKH HCHOJb3YIOTCH MeJOIHYeCKHe HHTepBanbl ANS YCTAHOBKH Ha
cNyX TpubJAU3HTENbHOH BHICOTHI cTPyH. [AA 3TOro HaAO NMOMHHTb HA
cnyx (yMeTb conb(elKHPOBATH) ILHPHHY OCHOBHBIX HHTEDBAJIOB B Ipe-
aejaax OKTaBbl.

Hemeukue macrepa eiue B npolioM Beke CYUHTAJH, YTO AeACTBHTENbHOE
npogeccHoHanbHOe 06Pa30BaHHe JOCTHIAETCH TOr a8 TONBKO, KOTAA PYKO-
BOACTBYIOTCH npaBuJaMH: 06yyenue s npogeccHu u yyeba yepes mpo-
teccuio. TlpuMeHHTENBHO K HAUIMM 3aJayaM 5TO O3HAUAET, YTO, TOJABKO
HACTpauWBas, HayyMUlbcsl HacTpauBaTtb. |loaToMy paJjiee MBl onuuiem
noApO6HO OJHH U3 BAPUAHTOB HACTPOMKH MHAHHHO C MOMYTHBIMH KOHT-
PObHBIMH TIPOBEPKAMH. DTOT BAPUAHT [IJHKOM TPelHasHAueH AJs Ho-
BHYKA B HACTPOHKe, KOTODPbIH eile He 3alOMHHA NOCJef0BaTelbHOCTh
XOJ0B, He NMPEeACTABAAET, KAK CJAeAYET NPOBEPSTb T WM HHble H3 HACT-
panBaeMblX HHTEPBAJOB, KAKKMH cnoco6amMH, IPHEMAMH HA0 Npeofoe-
BATb BO3HWKAIOIHE NPH HACTPOWKe TPYAHOCTH. Takoro HOBHUKa MNOKA
He WHTepecyeT Bee PasHooOpasHe CYIIeCTBYIOUHX BAPHAHTOB HACTPOHKH,
H €My Hy>XeH OAMH, HauboJjee AOCTYNHBIH ¥ HOHATHHIA, ¢ KOTOPHM OH
MO2KET CIpaBHUTbCH.

PacnucanHas HuXKe NOCAEJ0BATENbHOCTb AACTBHH $BASIETCH OAHO-
BPEMEHHO W Yy4eOHBIMH YNpaKHEHHAMH, H HACTPOEYHLIMH ONepayHsiMH,
BBITIOJHASA KOTOPbie HAYKHAIOILIHKHA, TepeXuB H MPEeOAONeB HHHOE UMCJIO
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ycnexoB W Heyjay, CMOXKET B KOHIE KOHUOB cKasaTh: «Bot mos nepsas
CAMOCTOSITE/IbHO CeNaHHASE HACTPOHKA HHCTPYMEHTa».

Ynpaxcrenus Ha caywanue o6epToH08. MEL yKe 3HaeM, UTO GHeHHs,
Ha KOHTPOJE H YNPABJEHHH KOTOPBIMH CTPOHTCS BCHl HACTpoO¥iKa, o6pa-
3yloTess MeXAy ONH3KAMH 110 4acTOT€ COBNAjalolUMH TapMOHHKAMH
pasHbix cTpyH. [TosToMy B nepBom ynpa>kHeHHH GYAEM YYHThCH CAYWIATh
¥ cabluiaTh 06epTOHBl, YTOGH Y6eiuThbCsi B PealbHOCTH HX CYIeCTBOBA-
HUSI, 4 3TO, B CBOIO OYepeab, HEOOXOAHMO A/51 YSICHEHHS] aKyCTHYECKHX
NPOUECCOB, NMPOUCXOANLLHX NPH HacTpPOHKe CTPYH no Guenusim. MHoraa
jJaxe KBanupuUUPOBAHHbIE HACTPOWIIMKH, NOKA3BIBAIOIIHE BLICOKOE
KayecTBO paboThbl, He OUCHb YETKO MPEACTABASIOT MeXAHHW3M BO3HHKHO-
BeHHs] GUeHHH npu HACTpPOHKe PA3HBIX HHTEPBANOB. [lefCTBHTENbLHO, HE
3Hasl O CYLIECTBOBAHHH BBICOKMX COBNAJAMIUHX [0 yactoTe 0GEPTOHOB,
TPYAHO OOBSICHHTb, NOYEMY XKe NPH HACTPOUKE, HAmpHMep, KBAPTHl OT
TOHa mu' BBEPX MBI UMeeM AeN0 (PAKTHUECKH C HACTPONKONH 06epToHa,
JeXalllero Ha [B€ OKTaBhbl BHIIE NAHHOrO TOHA, TO €CTh HACTPAUBAEM
06epTOH, BBICOTA KOTOPOTO PaBHA BEHICOTE TOHA mMus.

[Toguumem gemndepa NUAHHHO UAH POSINIS HAXKATHEM NPABOH NefaH
H TPOMKO cli0eM KaKyl-n1460 HOTY Haj cTpyHamu uHctpyMedrta. [Ipekpa-
THB NeTh, Mbl TYT € YCABIUIHM 3ByYyaHHe cTpyH. B ToM, UTO MBbl CAbIUIMM
UMEHHO 3BYK CTPYH, JIerko ybenuTbesi onyckaHuem aemmndepos: mocne-
3ByyaHHe CTDPYH, BHI3BAHHOE T0JIOCOM, Opekpauaerci. B stom onbite
MOXKHO NeTbh HHUXe WAH BbIIIe W CTPYHbl 6YLYT OT3bIBATHCSH HHU3KHM HJH
BBICOKHM 3XOM. Dosiee Toro, ecnu cnera rjacHasi @ ¥ nNOTOM criera rJaac-
Hasi 0, 4 WM KakafA-HHGY b APYras, TO H 3X0 CTPYH NPU NOXHATHIX AEMII-
tdepax Gyner orabiBaThesl TOH Ke raacHod. Paaudble raacuble cogepxar
pasHblil coctaB 06€PTOHOB, YTO BHI3LIBAET PE3OHMPOBAHME COBNANAIOLIMX
00epTOHOB CTPYH.

Ectb ¥ npyro#l cnoco6 yeasluiats o6epToHbl. DaaxKonetHble TOHA —
3710 Te Ke o6eproupl. CkpHnayam He HALO OGBACHSITb, KAK HX NMOJYYHTb.
Ha no6om cTpyHHOM HHCTpYMeHTe Jerko H3Bjeub (1aXKOJeTHBIH TOH
caelylomuamM o6pasoM: MPHAOKHM TOUYHO NOCPEAMHE CTPYHBL peGpom
OGHIYHYIO CTHPA/IbHYIO PE3MHKY (HO He NpHXKHUMasi CTPYHY K TpHoyY)
6yneM 3alHNbIBATb OAHY U3 NOJNOBUH cTpyHbl. Eciiu pesunka npunoxeua
TOYHO NOCpefHHe, TO Mbl CPA3y YCABIUUM (NAXKO0NeTHbIH OKTaBHBIA TOH.
Ecnu mecto kacauusi BbIGpaHO HeNpaBH/bHO, TO, NMepeMelllasi TOYKY Ka-
caHdsl U NepHOJHYECKHM 3allHNblBAas CTPYHY, MH HallgeM Takoe Nono-
XKeHHe, KOTa OKTaBHbIH 06epTOH -— (PNaXKONeTHbIA TOH SICHO 3a3BYYHUT.
W 570 HecMoTpss HA TO, UTO Pe6po pPe3UHKH siBASIeTCH MO CYILIeCTBY
gemndepom crpyubl. Ho tak kaxk gemndep Haxoaurtcs Ha ysae koneba-
HHH — TOcpejHHe CTPYHBL, TO OH H He NMPEensiTCTBYeT 3BY4aHHIO OKTaB-
HOro HaTypajabHOro ToHa. TeM ke crnoco6OM MOXKHO BbI3BATD 3BYyuaHue
¥ KBMHTOBOrO OGEPTOHA, pacnofoxKus aemndep Ha '/3; AAMHBL CTPYHBI
OT NOACTABKH (UNH NOPOKKA). YTOUHSIS TION0XKeHHe fAemndepHpylollero
pebpa pe3uHKd, HAHgeM Takxe ysen KoneGaHuM Ha CTPYHe, COOTBeET-
CTBYIOIIHH AEU¥Me OT OCHOBHOTO TOHA OTKPHITOH cTpyHbl. MecTo y3na
onpejensieTcs NPy HACTYNJEHHH TAKOTO MOMEHTA, KOT1a 3ByuaHue obep-
ToHA ((pnaxkonera) CTAHOBUTCS AOCTATOYHO 3amerHeiMm. Ilpu HeaHauu-
TEJbHOM CMelIeHHH geMrndepa BAEBO UAK BIPABO OT y3/10BOH TOUKH 3BY-
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yaHue 0o6epTOHa Pe3KO coKpalllaeTcsl H OH ne Bo36Gywjaercd. 3ajaua
YOPaxKHEHHA — HAYYHThCH CJALIIATL BO3MOXKHO Gojbli€e KOJAMUECTBO,
06epPTOHOB, He MeHblle 5—6, Ha 0HOH cTpyHe. Bepxuue 06epToHb 3ByUaT
JDOJIH CEeKYHABI, HO HX «MHCK» Xopollo 3aMeTed. HayuuBliuch caeldTh
TakHM o6pa3oM 32 3BydaHUHeM 06EDPTOHOB, HaM Jerde GyleT CAefuTh 3@
OUeHHAMH, BO3HUKAIOWMMH DU CI0XKEeHHH KonebaHuH 06epTOHOB coBNa-
AaOLIHX YacToT.

Hapno yyecTb Takske, 4TO YMCJO Y3JOBBIX TOYEK DaBHO HOMepy obep-
TOHOB: NEPBLIA 06ePTOH — OKTaBa — UMEeT OJHY Y3J0BYIO TOYKY Mocpe-
JMHE CTPYHBI, BTOPOH 06ePTOH — AYOJA€eLHMa — HMeeT JiBe y3J0Bble TOU-
KH, AejlsiuiHe CTPYHY MO AJIMHEe Ha TPH 4acTH, ¥ T. 4.

[ToyuntenbHoil MOXKET 0Ka3aTbCA OTMETKa Y3JOBBLIX TOYEK, HAHAEHHBIX
Ha CTPYHe, ¢ MOMOWIbIO KaneabKd Kpacku. Torja MOKHO NpOCHeaHTD,
Kakoe KOMHYECTBO 06EPTOHOB yjaacTcss O6HapYXKHUTb Ha OJHOH CTpYHe.

Kcrarth, OTMETHB MSITKHM KapaHaalloMm Ha rpude CTPYHHOTO HHCTPY-
MEHTa TOYHOE PacHoJOXKeHNHe Y373 OKTaBHOTO 00epTOHa Kax 10 CTPYHH,
MY3BIKZHT MOXKeT 0GHapyXKHTh, UTO MOJOXKEHHS Y3MOBbIX TOUEK HE HAXO-
OSITCS Ha OJIMHAKOBOM DacCTOSIHHM OT MOACTaBKH WM [0 OTHOWIEHHIO K
JBEHALaTOMYy JaAy, AeadlieMy B UIHIKOBOM HHCTPYMEHTE CTPYHY MO-
mofiaM: pasHua B PACCTOSIHUSIX MOMKET AOCTHTATh HECKOJIbKHX MHUJIH-
MeTpoB. [lpuuMHa HecOBNA/eHUsl Y3J0BBIX TOUEK DPa3HbIX CTPYH 3aKJIO-
yaercsl B HEOAMHAKOBOCTH (PH3MUECKUX MapaMeTpoB OTPE3KOB CTPYH (He-
Goabliine U3MEeHeHHs JUHaMeTpa, MJIOTHOCTH Marepuana Mo AJHHe CTPY-
Hbl), HENpPaBHIbHOM MO/JOXKEHHH MOJACTABKH, HENPABHJbHOH pasbHBKe
NafoB.

[lpu urpe daaxonaeramu, AJas TOro YToOGLl BbI3BaThb 3BYy4YaHHe o6Gep-
TOHA CTPYHBl, HEOOXOAMMO HaHTH Y3/J0BYIO TOUKY 3TOro ofeproHa H
JIETKO KOCHYThCHl €€ MaJblieM (WTd KakuM-T460 TBePAbIM NpeiMeTOM).
Ho cnoco6ua au cTpyHa nath ICHO CAbIIMMBIH 06epToH cama, 6e3 ¢uk-
CalMH Y3J0BOH TOYKH?

[Tocne HeKOTOPOH TPEHHPOBKHK yAaeTcH ClbllLaTh 06ePTOHDI U 6€3 HHK-
calliK Y3JO0BBIX TOUYEK, 3[eChb HEOGXOAHMO TOJAbKO OBOCTPEHHOE CayXo-
BOe BHMMaHHe. IlomMoOlllb OKaXeT M NpeJBapHTe/bHOe MPOCAYUIMBAHHE
obepToHa, KOT/J4a OH Bhi3biBaeTcs Kak (iaxKoJaeT, H TYT XKe, MoKa ClyXo-
Bad NaMsITb yAepXKHBaeT 3BydaHHe 06eDPTOHA, MPOCAYLIHBAaHHE 3BYy4a-
HUSAl OTKPHITOH CTPYHBI, B KOTODOH MpH Takoil MOACKa3Ke yXKe fICHO pac-
MO3Haercsl 5TOT 06EePTOH.

OjiaxoneTHble TOHA MOXHO MOJYYUTb U Ha CTPYHaX KJaBUIIHBIX HH-
CTPYMEHTOB, 0COGEHHO JIerKO 3TO CAenaTh Ha CTPYHax posis.

Ha ctpyse doprenuano, Hanpumep, B cpeiHEM perucTpe Jgerko HaMTH
y3eJ OfHOH M3 TAaDMOHMK, €c/H MpHKaTh Majel K cTPyHe U YAApATh 1o
kiaaBuile. Torpa, nepejBurasi majell MO CTPYHe, MOXKHO HalTH [MoJo-
JKeHue, KOrjia NpH yaape MoJ0TOUKa OTYETAHBO CTAHOBHUTCS CJBILIHA OHA
U3 TapMOHHK. YnpaxKHeHHsl Ha cJayllaHHe o6epPTOHOB Haj0 NMpoAenarb
TAKKe C TOHAMHU, JeXALUMH HA OIHY-1BE OKTABLl Bhllle H HUXKE TOHOB
cpenﬂeu okraBbl. Hanpumep, npociymiath HaTypasibHbiil paj: 4s, a4,
mu?, a2t

Hpoaepﬂﬂ 3ByuaHHe 06GepTOHOB B Pa3HbIX MecTaX 3BYKOBOIO jHala-
30Ha (opTenHaHo, oTMeuaem Aas ceGs ydacTKH, e yAaercs CIbIIATh
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60/1b1IOe KOJHYeCTBO 00epTOHOB (6aCOBHIA U TEHOPOBBIH perucTpsl), H
yYacCTKH, rie He yupaercd Moay4yuts Gojee 1—2 o6epTOHOB (BepXHUM
JUCKAHT).

Jlerko Bbi€HTb 3ByuyaHde 0GEPTOHOB CTPYHBI, MCHOJAB3YH pe3o-
HaHC, B036yxKnafd o6epToHbl 3ByYaHHeM CTPYH OKTaBOH, KBHHTOH HJH
Tepidell BhIIE HJH HHXKE€ HCXONHOH cTpyHbl. Ha xiaBuiuiHOM HHCTPY-
MEHTE HETPYAHO [pOBECTH MOATBEPKAAJOUIMA TAKYI0 BO3MOXKHOCTb
OTbIT.

Ynpascuenue na caywanue o6eprouos cTpyn goprenuano. Haxarb
6e333yqﬂo KJABHIY Jo MaJjiol OKTaBbl, Pe3KO YAApHTb M0 KJjaBuile
do' u uepes CeKYHLy-ABe OTMYCTHTb MOCJENHION0. BOIHMKIIHA cnabbif,
HO SICHO CJBIIMUMBIH 3BYK, UCXOAAIMHA OT CTPYH X0pa Jo, U 6YyAeT OKTaB-
HbIM 06epT0H0M (4a BTOpOH FapMOHHKOH) 3TOrO X0pa. (B o6oux xopax
3o 4 00' MOXHO OCTaBUTb N0 ONHOM, HANPUMe JIeROH, CTPYHe, 3arayLIHB
ocraabhbie). OtnycTHB Kaasuily 0o, 3ameyaeM lpeKpalleHHe 3BYYaHHSA
OKTaBHOTO 06epToHa H y6exnaeMcsi, YTo HMEHHO cTpyHa 0o siBJjsercs
HCTOYHHKOM 3TOr0 3BYKa. 31ecb MBI 3aCTaBHJM CTPyHY 00 KoJebaTbes
JIBYMS CBOMMH MOJOBHMHAMH, KaX[as K3 KOTOpBIX Aala KoJse6GaHus ¢
4acTOTOH B ABa pPa3a BhILLE YACTOTHI OCHOBHOTO TOHA. B rakoil ke nocae-
JOBaTeNbHOCTH yAapsieM o kaapuiie 21 (npu Ge3sBydHO Haxkartoil
KAaBuille J0) W BbI3bIBaeM 3ByyaHHe KBUHTOBOTO ofepToHa (TpeThel
rapMOHHKH) CTpYHH d0, KOTOpas cTaJja B 3TOM cJydae Kose6aThed Tpems
CBOUMH TpPeTSAMH. ynapom Mo knasuire 00® BhI3BIBAEM 3BYYAHHE KBApPTO-
BOTO 06epTOHA (4eTBepTOi rapMOHHKHU), 3aCTaBAAA CTPYHY 00 Ko/1€6aTh-
C UETHIPbMA CBOUMM HeTBEpTAMH. Ynapom no kiaasuire mu’ u panee
Nno KJaBHile 4s° BhI3biBaeM 3ByvYaHUe 60JBLIOA H Majioi Tepuui (nsras
H wecras rapMoHHkd). C pocroM HoMmepa 06epTOHA [OBBINIAETCH €ro
BricoTa. Tak, nepBbifi 06epTOH Bhillle OCHOBHOTO TOHA Ha OKTaBy, BTOpOH
06epToH — Ha AYONellMMY, TpeTdH — Ha ABOHHYIO OKTaBY, yeTBepThil —
“a NBOUHYIO OKTABY MJioC GoJbliast TepUds, NATHH — Ha NBOAHYIO OKTa-
BY IJIOC KBHHTA.

HIMeHHO 5TH 06epTOHBL ONHOMN CTPYHH AAKT GUEHHA ¢ COBNALAMOILAMH
no BhicOTe 06GepTOHAMH APYroH CTPYHbI, €C/IH HeT HAeaJJbHOTO paBeHCTBa
yacrotr. [locse Toro Kak Mbpl HayYyHMcAl CJABILIATH HECKOJBKO MepBBIX
06ePTOHOB, yXe MOXHO NMOYINpPaXHATbCS B CAYIIAHHH o6epToHOB Ge3
BCIIOMOTaTebHbIX pPE3OHHPYIOMmHUX cTpyH. C/yx 3anoMHHaeT 3BYy4YaHuHe
06epTOHOB ¥ JIETKO OOGHAapyXHBaeT HX B 3BYKe OJMHOYHOH cTpyHH. Ta-
Koe ynpa)KHeHHe PeKOMeHAOoBaJ erle I'epMaH [eabMrosbl], oTel cOBpe-
MeHHOH MY3bIKaJbHOH aKYCTHKH.

Kak npasmio, Jerko ycabllaTh rapMOHHKH, KOTOpble ABASIOTCH He-
YETHBIMH MO OTHOLIEHHIO K OCHOBHOMY TOHY. TakumH ABJAAIOTCA KBUH-
Ta, TePLHA, CEKCTa U T. A. YeTHbI® rapMOHHKA —2, 4, 8-51 ABIAOTCA BepX-
HHMH OKTaBaMH OCHOBHOFO TOH&, O-f1 rapMoHHKa — BepXHed OKTaBOH
3-fi TapMOHHKH, TO ecThb IYOAELHUMOH; 3TH "ApMOHHKH TPeOYIOT YCHAHUM
LISl UX OGHapyKeHUS W BOCHPHATHSA.

Ha npocayuiusaemocts 06epTOHOB OKasbiBaeT BJHAHHE TaKXke cTe-
NeHb HACTPOEHHOCTH WHCTPYMEHTA: NpH GoJbLIOH paccTpoiike 06epTOHbI
PE30HUPYIOT MJOXO H, CAEA0BATENLHO, MPOCAYIIHBAKTCA XyXKe.

¥npascrnenusn na caywanue 6uenuti. My3bKaHTy He HYXHO OGBACHATS,
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KaK 3By4yaTr GUEHHUA B pacCTPOEHHBIX YHUCOHE HAM OKTaBe. [1ad Tex, KM
He BCAYUIUBaJACA paHee B GHeHUSA, He yBePeH B HX BOCHPUATHH, HO HAYUH
CSl HAMPaBJATh CBOE BHHMAaHHe HA 3ByuaHHe OOEPTOHOB, €My JIETKO HA)
YUHTBCA cAblIaTh U GHEHHS 3THX 06epTOHOB, KOTOpbie MpPOSBJAIOTCY
B NMepPUOAHYECKUX U3MeHEHMAX TPOMKOCTH 06epTOHOB, B UX BHUGpanusil
BBICOKOYACTOTHOM «apeGe3KaHuu>».

Ha cayx GueHHs BOCMpHUHUMAOTCA Kak caaboe Ha obuweM ¢oHe 3BYA
yaHufl BU6pato, co3pamolleecs 3a cder NepUogHUeckoro H3MEHEHUS IPpoME
KOCTH U B MaJjo3aMeTHOH CTeNeHH — YaCTOThl CJAOXKHOTO 3BYK4,

Y¥npascrenue. 3arayuiuTb nBe CTPYHBI B XOpe CpeiHero perucrpa Hj
yAaapss Mo Kaapuile, MOACTPOUTLCS CBOUM TOIOCOM K 3BYKY HHCTPYMEH
Ta. HeanauutenbHO MeHSSl BHICOTY MEHHS KaKOM-HUGYAb r1acHOM, BCAYY
[IHUBAThCH B Xapaktep BO3HUKAIOIUMX GueHufl. Ot™MeuaTs ypedudende W
yMeHbilleHHe uucaa GUeHHH MNpPU MOACTPOAKe K 3BYKY HHCTPYMEHTa:

¥npascnenue ¢ kamepronamu. B3ATh 1Ba KaMepTOHa, BO3GYIUTH HX
KoJieGaHHA M OJHOBPEMEHHO MOAHeCTH K yXy. Ecau Bhicota kamepToHOB,
HECKOJbKO Pa3/iddHa, TO YXO YCJABILIMT YeTKue GHeHHS, 4yacToTa KOTO-
peix TeM G6oablle, yeM O60Jblie B3aUMHAas pacCTpoilka KaMepTOHOB
(tTo ecTb GoJabllle B3aUMHAs Pa3HOCTb 4acCTOT KoJeGaHuil).

Hakouel, B BepXHeM perucrpe 3allMMbiBas OCTPoH gepeBsiHHOM na-
JIOYKOH HJIH MeJHaTOPOM MO OJHOM CTpyHe, HailleM TakHe CTPYHBI, KO-
TOpHle caMd Mo ceGe UMeT GUEHHA.

BueHus cROXHBIX TOHOB CAYLIAeM MpPH yiaape MO KJAasHlle paccTpo-
eHHOTo (hopTenHaHo, Korja BbICOTA OAHOH U3 CTPYH XOpPA HECKOJbLKO
OTJIMU2eTCA OT BBHICOTHI APYFOH CTPYHLI TOTO Ke Xopa.

¥npaxrenue. Heo6x0auMO HalTH XOPbLI CTPYH, KOTOpBE PacCTpoOeHkl
¥ 3ByyaTr ¢ GUenusaMH. IlocsenHee o03Hayaer, 4TO yacTOTH OTHEJNbHBIX
CTPYH OJHOTO XOpa He COBCeM TOYHO COBMAAaOT MeXaAy coboft. Cayxo-
BOe BHUMaHHe [OMKHO GbiTh HalpaBJieHO Ha OGHapyXeHUe GHEHHHA B
YHUCOHe MpH yiaape Mo O4HOH KaaBulle.

Ecav nuasdno Wid pPOsSb HACTPOEHb! XOpOWo, TO GUEHHA MOKHO
€034aTh, MPUKpPENUB K OAHOH M3 CTPYH XOpa ropoildHy H3 BOCKa, MJa-
crunuHa. Hoayuyrtesa pocraToyHash paccTpofika aAf BO3HHUKHOBEHHSA
GUeHUH.

ITpu 3TOM CiiyxOBOe BHHMaHHe Haa0 HalpaBAATb Ha GUEHUA B pas3HbIX
06epTOHAaX, TO €CTh HAA0 HAYUUTHCS MMOAKIIOUATE BHUMAHUE U K GHEHUAM
MeXJIy HUXKHUMHU 06epTOHaMH M K GHEHHAM MeXKLYy BepXHUMHU oGepToHa-
mH. JloctatouHo Gyaer Hay4HTbCS CABILIATL B CPeHEM peructpe dopre-
MUaHO 1Ba Pa3HLIX GUEeHHA: caMOe HU3KOe ¥ OKTaBoH Bhillle ero (UMeTCA
B BUAY Pa3uble GHeHHA B O/JHOM U TOM K€ PAcCTPOEHHOM YHHCOHe, TO eCTh
Ha OQHUX W TeX XKe ABYX CTpyHax).

Ynpaxcrenue Ha BOCNPUATUE OTTEHKOB TEMOPQ 8 YHUCOHAX PASAUUHOL
TOMHOCTU HACTpotiky. PaccTpouTh cherka JeBylo CTpyHy xopa (Hampu-
Mep, ToHa cu') H, MooYepesHO 3arViyllas TO MPaBylo, TO JEBYID CTPYHbI,
COMOCTaBAATL TeMOP M0-pa3HOMY PACCTPOEHHLIX YHHCOHOB. UeM Goabiue
pPaccTpoeH XOp, TEM OH pe3ue, sipye 3BYUHUT, TeM yalle GUEHUS, U HA06O-
pOT: TOYHO HACTPOEHHble B YHUCOH CTPYHBI X0pa AAlOT CHOKOHHOe, Kak
6bi MaTOBOE 3ByuaHHe, NMyXOBaToe M0 TeMbpy.

Touno sacTpoeHHBIH YHUCOH MOUTH He OTJIMUaeTcs Mo TeMGpy 3Byua-
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HHS OT 3BY4aHUsl OAMHOYHON CTPYHDI, H Ha/0 HAYYMTHCA OUYEHb BHUMA-
TeJIbHO BCAYHIUBATbCS B 3BYYyaHHEe TaKOTO YHHCOHA, uTOOHl YJIOBHUTD
BO3MOXKHOe pasiuuHe Tembpa.

Ynpaxcrenue Ha pasauqenie 83QuUMHOLL BbLCOTbL CTPYH 8 PACCTPOCHHOM
yHucone. OnpepensieTcs cpeaHas no Buicote CTpyHa. a5 3TOro Heo6xo-
JHMO Mpocaylwath GueHHsA B TPeX Mapax CTPYH: JeBasi — CPejHsAdA, Je-
Bas — npasasf H cpelHAd — npasad. Haklnem mapy, aawowyio nau6o-
Jee yacThle 6HEHHA, TOTa TPeThbA CTPYHA H GyneT UMETb CPEIHIO Bbl-
cory. lonycrum, HauGonee uacrble GUeHHA 1a/a napa JeBas — CpPegHAs
CTPYHH, TOTJa cpefHel Mo BeicoTe GyaeT mpasas CTpPYyHa.

ITpu npoBepke paccTpPOHKH CTPYH B YHHUCOHE TaK¥ke MOMHO HCHOJb-
30BaTh 3a0CTPEHHYIO TOHKYIO NaJOYKy #3 6yKa unu rpaba A 3aulunbisa-
HASl CTPYH U yCTaHOBJIEHHS] UX B3aHUMHOH 3BYKOBBICOTHOCTH.

Tenepb NMpUCTYNUM HEMOCPEACTBEHHO K OTPaGOTKe KOHTPOAs GueHHi
M HauHeM C yHUCOHa ga'. JIaHHbIH XOp AONMKeH GhTh CJerka pacctpoeH.
Ecau Xe MHCTPYMEHT HelaBHO HaCTpauBand, a HaUUHAWOUIMHA HaCTpPOM-
IWHK (TOYHee — HaYUHAWOIUHA YIUTLCA HACTPOIiKe), KaK eMY KaXKeTcs, He
cnbluT GUeHHH B 3BYYaHHH XODa, TO OCTAeTCsl NPOJeNaTh <«¥KeCTKUH
SKCMepPUMEHT»: HaXOAHUM BHPGeib BTOPOHA CTPYHH Xxopa ¢pa', ansi uero
Ha)KMMaeM KJaBuuly gha', mpocnexxuBaeM ABHMKEHHe MOJOTOYKA, 3aMe-
yaeM HYXHbBIH XOp CTPYH M BUPGenb BTOPOH CTPYHBI, Aajiee yCTaHaBJH-
BaeM HACTPOEYHBIHl KNOU PYKOATKOH BBEPX M HEMHOroO BJeBO (3/eCh #
Jajiee peub MOHAET O MONOKEHHH KJIOYa NPU HacTpolike MiaHUHO; NOJ0o-
JKeHde Kaoda MpH HAacTpodke POAaA — B TOPUIOHTANLHOH MJOCKOCTH,
U JIerko MPOoBeCTH COOTBETCTBYIOILYIO aHa/IOTHIO), UyTh MOBOpAYHBAEM
BHpGeb NPOTHB UaCOBOM CTPENKH, Clerka NOHUKaS CTPYHY U paccrpa-
Basi yHucoH. [ToBopoT HONKeH 6bITh MUHHMANLHEIM, UTO AOCTATOYHO AN
paccrpofixd xopa. HamomHum: dem cunbHee HaTAHYTbl CTPYHBI, TeM
GoJiblile yactTora KojebaHuil U Bhille H3AABaeMhbill 3BYK, oclnabiende Ha-
TAMKeHUs NOHUKaeT BrICOTY cTpYH. Teneps ocraercs yaapuTh Mo KiaBulie
¢a' ¥ BCaAyWATLCA B MOMYUEHHBIN 3ByKOBOH pesyanTar. Buenus B pac-
CTPOEHHOM Xope 6yAYyT 3aMeTHbi OdeHb Xxopoulo. PasHuua B xapakrepe
3BYuaHus TOHa ¢ GHeHHAMH M 6e3 HUX NONKHA GpITh MOHATHA U YACHEHa
O KoHua. Jlyulie Bcero 31oro fo6UTLCS CPaBHEHHEM COBMECTHOTO 3BY-
YyaHdua NeBOH U CpefHed pacCTPOEHHOH CTPYHHI CO 3BYyaHUeM OXHOMH
JeBoll CTPYHHI: CTABUM DPe3HHOBBIH KAHMHOK MeXIYy BTOPOH U mHepBoi
CTpyHaMmd, yAapsieM Mo KJaBuile H BCAYLIMBaeMCA B XapakTep 3Byva-
HHA OJHOH TONBKO NEeBOH CTPYHBL; 3arayliaeM 3aTeM OjHY NepBylo (mpa-
BYIO) CTPYHY, YAapsieM MO KJaBHlle H BCAYLIMBAaeMCS B XapaKTep 3BY-
yauHsa pPacCTPOeHHLIX CTPYH, o6pamias BHHMaHHe Ha Pa3HHLY B TeMOGpe
nepBOro U BTOPOro 3ByyaHui. Takoe cpaBHeHHe 3BYuaHHA [pH MoOUe-
peHOM 3araylieHHH ABYX CTPYH # 0LHOH CTPYHBI Haf0 MpoAeNaTh CTO/b-
KO pas, CKOJbKO HeoGXOMUMO AJISl HeTKOro YySICHeHHS pasHHIb! B TemGpe
3BYKa 34 CYeT MosiBJleHUs OHeHUH B PAaCCTPOEHHOM YHHCOHE H YACHeHUs
camoro xapaktepa 6GueHuli. Cyutaem, UTo ONHHOYHAA CTpPyHA HE MMeeT
6ueHuil.

Ecnu e 3170 He Tak, eCjd CTpyHa Hnonanach cama aalouwas GueHus,
TO HaM MPOCTO He NOBe3Jo U AJs HALIUX YIpakKHeHHH Heob6XoQUMO Bbi-
GpaTh U MO TOH Ke MeToJHKe CJenaTb YNPaxKHEHUA C APYTHM XOpOM
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Tenepp npo6yeM HeMHOro MOATAHYTb PACCTPOEHHYIO BTOPYIO CTPYHY
Xopa ¢a' ¥ CHOBa HalEJHM BHHMaHHe Ha Pa3Jjdude B XapaKrepe 3BY-
YaHUA ONHOH JeBOH CTPYyHBI (6€3 6HeHHH) U COBMECTHO KOJeGJIOUIHXC
cTpyH l-#l u 2-fi: yuactoTa GHeHHH B o61eM caydae 6yner Apyro#, Hexeny
B EPBOM 3KClIepHMeHTe,— HalpHMep, MeHblie. [Togo6HbIM XKe npueMoM
CpaBHEHHSl 3BY4aHHS OJHOH TpeTbell CTPYHHI CO 3BYYaHHEM BTOPOH H
nepBOH CTPYH B XOpe Mbl OTHICKHBAEM 110 JHana3oHy QoprenHaHo apyrue
paccTpoeHHble Xopbl. Ec/in BbI HAYUHJIHCh CABIIATh GHEHHA, TO AJS BAC
MOJKeT ObITb HEOXKHIAHHBIM O6HapyxKeHHe Takoro dakra, 4yTo B J060M
MUHCTPYMEHTE O4EeHb MaJO XOpOB, KOTOpPble He UMeNHU 6bl XOTh KaKOH-TO
01U GUeHHH B 3ByuaHHUH YHUCOHOB (MCK/Awyas TOT caydail, Koraa Bbl-
COKOKa4eCTBEHHBIH HHCTPYMEHT TOJNLKO YTO HacC1poeH KBaaudUuupoBaH-
HBIM HacTpoillikoM). B o6bIMHOM MY3dIHPOBAHUH MBI, KAK MPaBujo, He
NPUCAYLINBAEMCH TILATENbHO K 3BYYAaHHIO YHHCOHOB H He 3aMevaeMm
peakue GHeHUA WM CUMTAEM HX faXe KaKHM-TO OXHBJAOIIUM 3BYyYa-
Hue dakropom. OcTphlil ¢ayx HacrpofiHKa 3amMeyaer U OTMeyaer 3TH
6ueHus.

HayuuBiuch caslliath 6HEHUA B YHHCOHE, NOTPEHHPYEMCS B CalylIanuy
Gviesufl B OKTaBax: 3arjyliaeM jBe lipaBble CTPYHB X0poB ¢pa' u ¢a’,
O/IHOBPEMEHHO yJapseM [0 KIaBHLIAM 3THUX XOPOB U BCJYIHBaeMcsl B
BO3HUKalomKe 6Henns. Ecan GHeHNA peiKHe, OKTaBa HACTPOEHA XOPOLIO,
TO MOXKHO CJlerka pacCTPOHMTb OJAHY M3 CTPYH H CpPaBHUTb TeMGp 3BY-
YaHUA PACCTPOEHHOH OKTaBLI, OTMeyas HaaHyue B Hell 6uenui. [TogoGHbim
o6pa3oM NpOBepUM 3ByuaHHe OKTaB [0 APYIUM TOHAM — 4, 00 H T. A.
Hafigem okrtaBbl ¢ GOJIbIIHM YHCJIOM GHEHUH 4 OKTaBbl, HE HMeloHe
6uenufl. Bce BpeMs 3amomHuHaeMm 3BydaHHe OKTAaB YUCTBIX H PACCTPOEH-
HBIX.

¥npaxcHenue Ha Cayuwanue 6ueuuu 6 TeMmnepupoSanHsly untepsa-
Aax: KBuHTe, KBaprte, pe' — aa'; pe' — coas'. OGparuth BHUMaHue
Ha HH3KHe U BLICOKHe GHeHHS, OTMETHTD HX pa3HHIY MO BhICOTE. CpaB-
HUTb 3ByyaHHe TEeMNEePHPOBAHHbIX TEPUHH, Hampumep, 48 — 0o-Oued';
do-duez' — ¢pa'; pa' — as'. Bosee nogpobHo 0 KoHTpOJE GUEHH B daH-
HBIX MHTEDBaJax Mbl CKaxeM MPH PacCMOTPEHHH HACTPOHKHU B 06/1aCTH
TEMIIepHPOBAHMUS.

[Tocsie onpeneeHHONH TPEHHPOBKHU CAYX HACTOJNBKO H30LIPAETCA B CAbI-
aHuy 6ueHuil, uto 6e3 Tpyaa obHapyXkuBaer uHedblfl psAjg GHeHHll (oco-
6eHHO B 6acOBBIX CTpYHax) MexXnay 60jee BHICOKHUMU 06epTOHAMH, H
Takue GHeHHS BBICOKOro NopAaKa OyayT yxKe Melarh HaCTPOiHKe U MPOCTo
cO6HBaTh HAYMHAOWIEr0 HACTPOHLIHKA ¢ TOJKY. [ J1aBHOe 3HaUYeHHe B HACT-
pofike J1I06BIX HHTEPBAJOB HMEIOT CaMOe HHXKHee NepBoe OueHde U BTO-
poe, Ha OKTABY BHILlE OT HEro;, Ha HUX-TO H HajA0 HALENUTb U TPEHHU-
poBaTh CBOe BHHMaHHe.

¥YupaxkHeHUA Ha BOCHPHATHE H KOHTPOJL GHeHuH OuUeHb BaXXHb i
OBJla/IEHHA HACTPOHKOMN. JTU yIpak HEHHA ABJAAOTCA CBOeOOpPa3HbIM Tec-
TOM Ha «IMpodeCcCHOHaNbHYI0 NPHIOLHOCTL» K 06YYeHUI0 HACTpOfiKe KJa-
BHIIHOrO HHCTPYMeHTa. EcrecTBeHHO, BCE yMEIOIHE Urparh HAa KaKOM-
JH6GO HHCTPYMEHTE CMOCOOHLI BbiepKaTb 3TOT TeCT.

YnpaxHeHus Ha CabllilaHHe OUEHHEH NPOAETBIBAIOTCA 10 T€X MOp, 0KA
He MOABUTCA YBEDEHHOCTb B paclno3HaHuW GUEHHH B XOpax BCeX Tpex
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perucTpos (poprennano To/ibKO yCneuHo OCBOHB NepBOe ynpaxKHeHHe,
HAYHHAIOIHME MOXET HANeAThCA HAa HaJHUYHe Y Ce6H JAHHBIX, KOTOphie
MO3BOJAT €My CTarh HACTPOHIIMKOM, O KpailHell Mepe, CBOEro HMHCTDPY-
MeHTa.

B cooTBercTBHHM ¢ HallUM HaMepeHHeM OTpabaThiBaTh HacTPOHKY Ha
TAKHX YIIPa)KHEHUSAX, KOTODhle OAHOBPEMEHHO SBJAIOTCA ONepalHfAMH
HacTPOHKH, NPHCTYNMHM K HEPBOMY Lary, ¢ KOTOPOTrO HAauHHAETCH 3TOT
npoiecc.

Hacrpoiika yrucona. TlepBHIMH HAacCTPaWBaAKOT CTPYHH Xopa a4' Mo
KaMmepToHy ¢ yactorod 440 I'u. 3zech TpH oTHEIbLHBIE OMEpaLHK:

— HacTpoiiKa MpaBod CTPYHH MO KaMepPTOHY,

-— HacTpoOHKa cpegHell CTPyHBI MO MpaBoOH H

— HacTpofika JeBOH CTPYHHI MO cpefHell u MpaBoil
(mpu HacTpodKe pOAJAA nepBOH HacTpauBaercd JeBas CTPYHa, MNOTOM
cpenHss ¥ Npasaf).

[lTepBasi HacTpanBaeMas MO KaMePTOHY CTPYHa 3aaaeTr 0611YI0 BLICOTY
CTPOS KJABHIIHOTO MHCTPpYMeHTa. Ecan HeT KakuX-1u60 OCOGHX NPHYHH
BbLJEPKUBATE 3Ty BBICOTY OYeHb TOYHO, TO MOXKHO AOMYCTUTH MOTperI-
HOCTb O6nied BLICOTHI HACTPOWKH — OfHO GHeHHe 3a 2—4 ¢, uTO He
BBHIXOQHT 32 Mpenesabl HOPMBI, jonyckaeMmol crangaprom -——=-0,5 ['n. Bo-
Jlee TOYHasl YCTAHOBKZ BBICOTHI CTPOA HYXKHA MPH HIpe ¢ APYTHM HH-
CTPYMEHTOM, MMEUIMM Takke (PHKCHPOBAHHYIO HAcCTPOHKY,— APYTHM
KJIABHIIHBIM KM A3BYKOBBIM HHCTPYMEHTOM.

HaxonuM Mo gBHKEHUIO MOJIOTOYKA KAABHIIK A4’ cooraercrsyloumn
XOp H BCTaBJIfeM PEe3HHOBHI KJAMHOK MEXKiY JeBOH H cpelHell CTPYHaMH
(3TOT pabouuit MOMEHT B paJbHelilleM Mbi 0c060 YKa3niBaTh He Bynem,
KaK caMmo coboil pasymetomuiic). Pa3uble Mo/JoXeHusl KIHHKa Ipu Ha-
CTpoHKe XOpa Mmoka3aHel Ha cxeMe 21 a, 6, B.

adly

Cxema 21 3armyuende CTPYH KIHHKaMM

5)

3arayuieHue ONHOH H3 CTPYH NBYXCTPYHHOrO XOopa (POH3BOAHTCSA
BCTaBKOH KJIMHKA MeXJy COCeIHHMH XODaMH. YcraHaBanBaeM HacTpoey-
HbIH KJI0Y PYKOATKOH BBEPX H 4yTh BJIEBO HA HHXKHUH BHpGeJb Xopa
28!, cooTBeTCTBYIOMKI IPaBOK CTPyHE; yGekaaeMcs B IVIOTHOH Mocanke
roJioBKK Koua Ha Bupbesie. bepeM kaMeproH NMpaBod pPYKOH 32 HOXKKY,
yaapsiem JieBoil pyKo#l KnaBuily 4g', yaapsieM OGHOM U3 BHJIOK KaMepTo-
Ha {10 COTHYTOMY CYCTaBY KMCTH JIeBOH PYKH, MOJHOCUM KaMepTOH napaJ-
JeJbHO YXY H BCJAYLIHBaeMcsl B GHeHHe COBMECTHOTO 3BYYAHHS CTPYHH
# kaMepToHa. [TopTopsem 3Ty onepauuio 2—3 pasa H 3anOMHHAEM YacTO-
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Ty 6ueHHil. 3aTeM ONHOBPEMEHHO ¢ YAapOoM M0 KjaBHlle NOBOpaYHBaeM
BUpGenb Ha MHHUMaJbBHBIH Yyro MO 4acoBOH CTpeJKe W CHOBa caAyllaem
6UeHUs COBMECTHOMO 3BYUAHUSA CTPYHBL H KAMePTOHa, OTMeuasi H3MeHeHUS
qyacToTh 6neHuil. Cpasy ke pellaem BOMPOC: NPABUJILHO JH 6bLAO BHIOpa-
HO HampasJeHHe BpauleHUs BUpGHess? Y MeHblleHHe ukcaa GueHnil curua-
JHU3MPYyeT O TOM, YTO HanpaBJ/eHde MOBOpPOTa BUPOead 6bLI0 BHGpaHC
NpaBHJBHO, VBeJUUeHHe — HAao60pOT, O TOM, YTO HaNnpaBJjeHHe NOBOPOTE
BBHIOPAHO OLIHGOYHO.

HauuHaowuii MoXer OHITL cHauajda HeyBepeH B TOM, MeHblile HJIH
GoJibllle CcTajia yacrora GHenuil mocsae mopopora BUPGesas (3TO MoxKel
GHITb U HAa CaMOM Jiesie, KOT/J4a CaAydafiHO CTPYHY PaccTPOHIM Ha TaKyk
ke BeJHUuHy, mepefias yepe3 HyAb GuenHil). B 370M caydae pexomen-
Ayercsl chneaaTtb GoAbUIMH MOBOPOT BHpGeJsl MPOTHB YacOBOH CTPeEJIKH
IO MOSIBJICHHA YaCThIX U MOTOMY XODOLIO 3aMeTHbiX GHeHHH.

B kpaTKoOM H3J102KeHUH HACTPOHKa NepBOH CTPYHBI IO KAMEPTOHY Gy /e

NPOXOAUTE B TAKOH MOCJe/0BaTeJbHOCTH!
— yAap no KjJaBHlle U N0 KaMePTOHY — CJAYXOBOH KOHTPOJb GueHuil.
~— NOBOPOT BHpGeJs KAOYOM Ha MHHUMaJAbHYIO BesuudHy. Takas no-
CJIeI0BaTENbHOCTh NOBTOPAETCA 10 TeX nOp, moka GHeHUs Npu CpaBHEHUH
3BYKOB KaMepTOHa U CTPYHHBI He dcuedHyT. [IpakTHdeckd cudTaercs, 4rc
YHUCOHB O6JacTH TeMIePUPOBAHUS A4 — AfL' HACTPOEHBl MPaBHJIBHO,
2CAd OfHO GueHHe MpoC/ylInBaeTcs 3a 10 cex.

Ilepefinem Temeps K HacTpoike cpenHeH CTPYHBI XOpa aa'. Berabasiew
(MHOK MEeXJy JIeBOH CTpyHO# Xxopa aa' ¥ npaBoil cTpyHoil xopa 4s-6e-
#0Ab', OCTaBJAsiA CBOOGONHBLIMU CPEHIOI H MpaBylo CTPYHLL, YCTAaHABJHU-
1aeM Hacrpoeqﬂbm KJII0Y Ha CpenseM BUpGese xopa as', ypapseM Ic
naBHuie 4g', cayliaeM GHEHHS BYX CTPYH XOpa M NOC/€ He3HAuUTes b
'Or0 MOBOPOTA KJAI0Ya, YAAapUB BHOBL MO KJAaBUlle, ONpejfessieM Xapak-
ep u3meHenui 6uenui. [Ipu yMenblieHHH YacTOTH GUeHUH NPOAOJKAEM
OBOpPAUKBATH KJIOU B TY XKe CTOPOHY, MPH YBeJHUYEHHH YacTOThl GHeHHH
OBOpa4yHBaeM KJKOU B NPOTHBOMNOJOKHYIO cTOpOHY. Eciid Ha mepBeIx
Opax HeT YBepEeHHOCTH B OTCYTCTBUH GHeHHH, TO MOMKHO He3HaUUTe]b-
bIM MOBOPOTOM KJ/lOUa NPOTHB YAaCOBOU CTPEJKH OMYCTUTh CTPYHY, uTC
s30BeT YacTthle GHeHHA, U 3aTeM, MEPUOUUECKHU YAApPAs MO KJaBHLIE

MOATATUBAA CTPYHY BBEpX, MOBOPOTOM BHDOGE/s MO HAaCOBOH CTpeJKe.
JIyUIMBaACh B yMeHbllawomuecs Guenus, no6HUBaeMcsl UX HCUe3HOBe-
1. B najbuefilleM npu HaKOMJEHHH ONbiTa VXK€ He GYAeT HYyXKAb B

3KOH pacCTpOdKe YHHCOHA MOBOPOTOM KJKOUa, YTO Camo Mo cebe ABIA-
cAl HeXeJaresbHOH onepauuedl, Tak Kak CHUXKAeT HaJeXHOCThb JAepKa-

A crposi BupGeseM. Ha mepBbix nopax moOroHA 3a TOYHBIM YHHCOHOM

JleT M0X0XKa Ha MONBITKY MOCTaBHUTh KapaHjaall Ha octpue. B camuii

c/leJHHA MOMEHT BADPYF OMATb NOABAAIOTCH GHEHUSA, €CJH He 3HATh, Kak

aBHJILHO pabOTaTk C HACTPOEUHBIM KJIOUOM, NOAXOAA K TOUHOMY VHU-
1y. JlonycTuM, MBI OPHLULIM K TAKOMY MOJIOKEHHIO BHPGes H CTPYHHI,

“Aa MaJiefllinil NOBOPOT KJloYa H 10 4acOBO#M CTpeJike, U MPOTHB BHI-

3aer ypejHueHHe OGUeHHIl, a UHCTOrO YHHUCOHA ellle HeT. DTO 3HAUHT,

' HACTYMUJA MOMEHT, KOrAa TOUHAA yCTaHOBKa BHpGesas 4OJXKHA Npo-

OJUTbCS He MOBOPOTaMHU, MyCTh faXkKe MUHUMAJIbHBIMU, a OYeHb Jier-

11 TOJUKAMH, fa)Ke TOJLKO Ha)KHMOM KHCTH Ha PYKOATKY KAKUa.



Iipr HacTpoiike MHAaHUHO, KAK MBI yKe 3HaeM, PYyKOATKA Kjloda Pacro-
JIOKEHA BEPTHKAJIbHO HJIH OYTH BePTUKAJIbHO. B 3TOM Mo/10KEeHUH J1erkue
UMIY/IbCHBHbIE 1BHKEHHA DYKOATKM 4€Jal0T B HaNnpaBjJeHHH! BIPABO —
oT ceff (uJad BAPaBO — BBEPX), KOrna HeOOXOAMMO MOBHICHTE YACTOTY
CTPYHH], U BieBO — K ce6e (uJH BJ€BO ~— BHU3), Korja HeoOXOogHMo Mo-
HU3UTb 4acTory. JIerKHMH TO/IYKaMH 10 PYKOSITKe, c/1a0BIM HaXKHMOM
naJpllaMi B yKa3aHHOM Hampas/eHdHH ¢ OJHOBPEMEHHbIM Y1aPOM IO KJa-
BHUILIE BCAYIIMBAEMCH B BHICOKOUACTOTHBIE GHEHHUS M, yCTpaHAA Ux, Ao0u-
BaeMcsl YUCTOTHI 3By4YaHHS YHHCOHA.

Hacrpofiky JieBoil cTpyHbI X0opa 44’ POU3BOAAT MO HACTPOEHHOH cpen-
Hell cTpyHe (mpU 3TOM MpPaByio CTPyHY MOXKHO 3araymmuTh). [locaennee
He 06fA3aTesbHO, KOrga yaaJsoch Ao6UTbCA YHCTOrO YHHCOHA paHee HAcT-
POEHHBIX CTPYH.

3aKoHUMB HACTPOHKY Beex CTPYH xopa as', Hano eme pa3 MPOKOHTPO-
JIMPOBATh MOJYYHUBLUIHHCA PE3yJbTaT: CHOBA CBEPHTb 3BYuaHUe OAHOMH
npaBo#l CTPYHHI €O 3ByuaHHeM kameprosa. He uckijpoueHo, uto GueHus
BHOBb CTa/JH yaie, yeM ogHO Guexue 3a 2—4 ceKyHabl, Bejb, HaulHad
YUHTbCA HacTpauBaTh XOP, Mbl HaBepHAKA cpenand MHOIO JHIIHUX yaa-
pOB MO KJ1aBHUILIE, YTO MOIJIO PACCTPOMTh MEPBYIO CTPYHY. K TOMY XKe mpu
MepBbIX MOMBITKAX M caM BUPGEenb MOT GbiTh YCTAHOBJEH HE B yCTOAYH-
BOe, cTabuibHOE MOJOXKEHHe. DTOro TOXKE HAA0 yMeTh fo6UBaThCSA, AdXKe
4YBCTBOBATh, B YCTOMUMBOM Jid MOJOKEHHH MBI OcTaBH/IH BUpGeis. T1po-
BEPKY YCTOHUHBOCTH CUCTEMBl «BHPGEJb — CTPpYHa» MpPOU3BEAEM ¢ [MO-
MOIIBIO LOCTATOYHO CHJIBHOTO ygapa Mo Kaapuure. Takoid mpoBepkod B
AaJbHeiineM HeOGX0IMMO 3aKaHYMUBATh HACTPOHRKY Kaxkaoro xopa. Ecau
focsie MepBoro MPOXoAa HACTPORKH cTPYH xopa s’ B HeM obpasyloTes
OueHHsA, TO CTPYHHI ellle pa3 MOACTPAaUBAIOT, BHIAB/AAA CHauaja paccr-
POEHHYIO CTPYHY MOOYEPEeIHbIM 3ariyllIeHHeM OfHOH CTPYHbI U MPOCAYLIH-
BaHUEM U OLEHKOH TOWHOCTH HacTpOHKH ocTaBuIeHcA Mmaphl.

Ha panHoM sTanme Mbl HacTpauBaJik TPH YHHCOHA, TO €CTh TPH CTPYHBI
xopa aa'. JInfl 3aKpenieHUs HaBbika HACTPOHKH YHCTHIX YHHCOHOB BO3b-
MHTE ApyTHe TOHA HHCTPYMEHTa, Hanpumep (pa' 4} )101, MOACTPOHUB cpen-
HIOIO U JIEBYIO CTPYHY K [paBBIM.

IIpusnaxu Tourol RACTPOUKU YHUCOHA. YMEHHE TOUHO HacTpauBaTh
YHHCOHBI CTPYH fIBJSleTCS] HACTOJNBKO BaXKHBIM aJisl MpodeccHoHanuaMa
HAaCTPOHKH, 4TO HesdecoobpasHo GoJee MOAPOGHO OCTAHOBUTLCA HA 3TOM
BOMpoOCe.

Kak no6urbcsl ycrpaneHus Guenuit B yHucoHe? C yacThiMU GHEHHSAMHU
HauyHHaOMHUA HAaCTPOHIMK HaYUUTCs cnpaBaATheA ObicTPO: OHU XOPOUIO
CJBILHB, X MOBOPOTOM HACTPOEUHOrO KJIOYA MOXKHO PE3KO HIMEHATh
xapakrep GueHul oT GuiCTphIX 10 MeateHHbIX. Ho BoT GHenus crand pex-
KHUMH, caabeiMH, VIOX0 pa3siduuMbiMd HA cayx. C OqHOH CTOPOHEI, TaKue
GueHHUs MJ0X0 BOCIPUHHMAIOTCSH, @ C APYroil CTOPOHLI, B KAKYIO CTOPOHY
HU Bpamai K4, YHUCOH OCTaercsl MIOX0 HacTpoeHHbIM. TyT Hapno
3HaTbh HEKOTOPHIE TOHKOCTH pabouuX MpHEMOB YHCTOH HACTPOMKH YHH-
COHOB, KOTOpHIE XOPOLIO 3HAKOMbI OMBITHHIM HacTPOHIIHKAM.

Bo-nepBhix, Hag0 yMeThk CAyuUIaTh U CABILIATE BHICOKOYACTOTHbiEe Oue-
HUfl, KOTOPble BO3HUKAIOT MeXKAY BepXHUMH obepToHaMHu. Kak HayuuTheA
ux casimate? Hago 3HaTh, uto yactora GueHuit pacrer ¢ yBeJUUEHHEM

171



HOMepa COBMaAaloUldX 06epTOHOB: /A OKTABHHIX O6EPTOHOB 4acTOTH
6ueHull B Apa pasa 6ogblie, A1 KBHHTOBBIX O6EPTOHOB B TPH pasa 60/b
e, A5 KBapTOBHIX 06€pTOHOB YacTora GHeHHH B uerbipe pasa GojbLIe
ueM yacroTa GUeHHI OCHOBHBIX TOHOB (HepBhIX rapMmoHuk). Cregopa

T€JbHO, YCTPAaHUB HHXXKHUe GHEeHHS MeXAY MepBBIMU rapMOHHKaMu, Ha

HaJo elle BCAYIIUBATLCA B GHEHHS BepXHUX 006€pTOHOB, KOTOpbBIE rOpash

UyBCTBHTE/bHEE peardpylor Ha MaJefilllee HeCOBNAAeHHe YaCTOT HacTpaud
BaeMpIX cTpyH. [1o5TOMy yHHCOH Gy/feT TOJBKO TOTAA XOpPOIIO HACTPOEH)
Koraa Gyayr ycrpaHeHbl U BHEICOKOUACTOTHHie GHeHUA — caabbie, ApPO-
XKamHe «3BYUKH», «Meryxu». OHU GHIBAIOT HACTOJIBKO caabbl, 4TO He-
OMBITHBIA CAYX TepsieTcs B AOTajKax: eCrb JH GUeHHUA [LJA BEPXHHX Map
06epTOHOB HJK HX yXe Het? DBesowuboueH caeyloOLLUi mpueM, 11OA-
CKa3biBAWOIUHA HAM OTBET Ha BOMPOC — TOUHO HJM He COBCEM HacCTpOeH
YHHCOH ABYX ctpyd? Hajo cpaBHHTH 3Byuante ofHOH cTpyHBl (Hampu-
Mep, paBOH, HACTPOEHHOM 0 KAMEPTOHY) 45! ¢ COBMECTHHIM 3BY4aHHEM
cpeaHell ¥ MpaBOd CTPYHbI TOTO XKe XOpa: BCTaBJfAeM KJIHHOK MEXAY
Tperbell U BTOpOR CTpYHAMH, 3araylias HX, yiapseM M0 Kl1aBHUlile U BCIy-
HIMBaeMCH B CIIOKOHHOE, MaToBOe MO TeM6Gpy 3BYUaHHe ONUHOUYHOH CTpY-
Hel. Tenepb 3arnyiiaem TOBKO OAHY CTPYHY, yaapseM Mo KiaBulie H
conocrasJsieM TeMOp HOBOTO 3By4aHHA C MEPBBIM, BCAYLUIMBAEMCHA B Ma-
Jefide passduds OTTeHKOB TemOpa. Ecad BO BTOpOM 3BYYaHHH XOTb
HEMHOr0 U3MEHUJCA TeMOp, YTO-TO HOBOE BO3HHUKJO B 3BYKe, TO 3TO 3HA-
UdT, UTO YHHCOH HacCTpOeH He coBceM TOuHO. [lpu TOYHOH HacTpoiike
YHHCOHA TeM6p 6yner 04HHAaKOB — 4TO [LJsl OAHOH MpaBOH CTPYHbI, UTO
I cpefHell ¥ npaBofl cTpyH BMecre. Ecad pa3Hdua BO3HHKaer, TO 0Ha,
KaK MpaBujo, 3aKjaouaercs B NOSABJEHHH BEICOKOUACTOTHRIX GUeHUH BepX-
HHUX 06epTOHOB, «3BYYKOB», «IETYLIKOB» (K COXaJeHHIO, YCTaHOBJEH-
HOH TEepMHHOJOTMUU He CYIIECTBYET).

Bo-BTophiX, MOMEHT TOYWHOH HacTpOHKH CTpYH B YHHCOHe Y3Haercs
MO pe3KOMY 3aTyXaHUIO 3By4aHHA Xopa. 3BYK C TOUHBIM YHHCOHOM Cra-
HOBUTCH CyG'beKTHBHO [la)Ke MeHee "POMKHUM, OH Kak 6bl nmponajaaer, Npo-
BaJIMBaeTCs, eC/Id CPaBHUBAThL €0 C UyTh paccTpoeHHbIM yHUcoHOM. [lo
3TOH MpHYHHe, KCTATH, HEKOTOpbie MY3bIKAHTHI He JIOOAT OUeHb TOYHYIO
HacTpofiky yHucoHoB. Ho HayMHawileMy HacTpoOfiUKy Ha MepBHIX MO-
pax Heo6XOJAMMO CTPEMHTHCH HMEHHO K UHCTO HaCTpOEHHOMY YHHCOHY.
JTO MOTOM B YHHCOHaX caMo COGOH MOABMTCA HEKOTOpad A0Js GueHHR,
KOTOphIe d 6YAYT HECKOIBKO OXKHUBJATH 3BYK, [e/1aTh €ro HECKOJBKO 6osee
FPOMKHUM (CYG'BEKTHBHO, T. €. Ha CIyX).

B-TperbuX, yBesMueHHe pacCTpOAKH ABYX CTPYH B YHUCOHE MPOABJSAET-
Al B U3MeHeHHH TeMGpa K GoJiee pe3koMy, apebesdxauemy. CoauxeHue
iacThie OGHeHHs, 4TO TOBOPHT JHUlL O TOH MJH HHOH CcTemeHd pac-
>TPOHMKH HHTEpBaNa B pa3sHHX mapax CTpyH.

B kavecTBe ympa)KHeHHUS, BMpoOueM, Heo6A3aTeNbHOTO, MOXHO MpO-
1eJ1aTh HACTPOHKY UHUCTHIMU KBHUHTAMH H YHCTHIMHM KBapTaMH AJisl TOTO,
170661 yOeauThCA B DeasibHOCTH CYIeCTBOBaHUA KoMMbl. Hamnpumep,
3 KCXO/IHOM XOpe 42' HacTpauBaeM [Be npasble CTPYHsL. Jlanee 4HCTHIMHU
(BUHTAMH M KBapTaMH HacTpauBaeM OJHU JieBbie CTPYHbI XOpOB 06J/iacTH
eMIepupOBa K. [TocaenHUM HHTEpBAJOM GYAET HACTpOEeHa JeBad CTPY-
fa 42 . Pa3dHuua BHICOTH 3TOH MocJefHell CTPYHbI KBUHTO-KBApPTOBOTO
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¥ oKraBax. Ho mipH TakoH 3Kcrpecc-HacTpoOiiKe, KaK fipaBH/IO, HeNb3s
JOCTHYbL BHICOKOH TOyHOCTH. Ilpu pacriosHasaHHH TOUHOCTH HACTPOHKH
YHHCOHA TOJNLKO 10 TeMODY B TeueHHe OJHOH CEKYHIbl rapanTHpyercs
omH6GKa HAaCTPOAKH He XyXKe OgHOro GHeHHA B C, U MpH YepHOBOH HacT-
pOHKe 5TOro MoKeT ObiTh jocTtatouHo. [loTom, npdH BTOPOM fpoxoje
HEeOGXOLUMO CAYIIATL 3BYUYAHHE [0 €r0 3aTyXauHd (HACKOAbKO [103BO-
JsleT AJAUTEeNBHOCTL KonebaHuil, He Gojee 10 ¢) W MoacTpansaTh YHHCOH
IO ycTpaHeHHsl GHeHHH B TeyeHHe STOro BPEMeHH.

B-4eTBepThIX, fipH N10BEEHHH HEO6XOAHMOH TOUHOCTH HACTPOHKH B HH-
TepBasaX OKOHYarTelbHOE {IOJOMKEHHe CTPYHbI AOCTHraercsl 6YKBalbHO
JIETKHMHU TOJNYKAMH KHCTH HAH [aXKe JIErKHM JaBleHHeM [1ajbles Ha py-
KOAATKY KJ04a BBEPX-BIIPaBo UM BHH3-BJEBO.

B ripomecce BHIIONHEHHA MepBbIX OMepaiHi-ynpakKHeHHH HacTpoHKH
HAYHHAIOOIMH JOMKEH OBNAeTh PALOM ClenHpHIeCKHX NpHeMoB padoTsl
C HACTPOEUHDBIM KJIIOYOM H H2BBIKOB C1YXOBOIO KOHTPOJS GUEHHH, YACHUTD
O6IIYI0 NOCNe10BaTeNbHOCTL OfiepalHil, BLIMOJHAEMbIX [PH HAaCTPOHKe
YHHCOHZ B XOpe cTPyH. Bo3MoXHO, He Bce BHauajle 6yAeT TOHATHO H
ycsoeHo. TyT roaures ToNbKO 0gHA peKOMEHAALHA: 4To6bl YMeThb HacT-
paWBaTb YHHCOHLI, HX Hajgo HacrpausaTh, banalbHas, HO Ge3own6ou-
Has pekoMeHgamuA. Xo4y [MOCOBETOBATb UUTATENIO BHUMATENbHO NPOUH-
TaTh NPEbIAYIIAA TEKCT H NOJHepKHYTh KApaHAALIOM Te CJ10Ba H rpes-
JIOXKEHHSA, KOTOPbIE KaXyTCA NaHHOMY YHMTATENI0 BaXKHbIMH, HOBLIMH,
KJ104eBBIMH. DTO [TOMOXKeT ObIcTpee, B KOHEYHOM CdeTe, OCBOHTb U YCBO-
UTb Marepualn.

Credyrouian onepayun: nacrporka oxrager. IlocnegoBartenbHocTh
HIaroB:

— HacTpoiika npaBofl CTPYHbl Xopa Af 10 CTPyHe xopa as',
— Hacrpoy“n(a cpenueﬁ CTPYHBL XOpa 4f 10 npasoH H
— HacTpofiKa J1eBOH CTPYHbI MO cpepnedl (M rpasoi).

HayneM HacTpofiKy OKTaBbl Afl 110 omenbuon (npaaou) cTpyHe as',
y6eqUBILHCL €[i€ pa3 B TOUHOCTH HACTPOHKH noc.neﬂHeH 0 KaMepTOHY.
3arnyuaem CPEHIOI0 H JIeBYIO CTPYHbI XOPOB 22" M s 1as objeruesus
KOHTPOJA HACcTPOHKH B Apyrux crpynax. (B nanbueﬂmeM ¢ npHo6pere-
HHEM OMBITA CTPYHBI XOpa, MO0 KOTOPOMY HAET HACTPOHKa OKTaBkHi, ocTas-
NS0T He3arAYLUIEHHbIMH.) Y1apsieM OfHOBPEMEHHO MO Kaasuumam as' u
a5, BCAywiHBaeMcsl B GueHusl M 3armoMHHaeM HX yacrory. Orcyrcrsue
6ueHdil siBasieTcsl MPH3HAKOM TOYHOCTH OKTaBhbl, HO CKOpEe BCEro MhI
yeapiunM GHenrs. [Toka He ficHO, B KaKylo CTOPOHY HEOBXONHMO Bpa-
uiath BHp6Eab, HO TAK KAK CTPOH HHCTPYMEHTA CO BPEMEHEM HMEET TeH-
JIEHIHIO OfiyCKaThCsl, TO BO MHOTHX C1y4afx MepPBbIM MPABHAbHBIM Ha-
npasjesneM GygeT nosopoT Bup6Gens Mo 4acoBOM cTpesKe, Ha OBLILEHAE
CTPYHBI.

CHoBa ynapseM o KJ1asdllaM OKTaBbl H, MPAaKTHUECKH OJHOBPEMEH-
HO C yAapoM, MOATAHEM CTPYHy, CJeAs 34 H3MEeHeHueM uyacToThl Gue-
Hu#A. [IpH yMeHbllleHHH 4HcAa GHeHuHl B OKTaBe NPOAOJKAEM MOATAMH-
BaTb CTPYHY 4s. [IpH ysennuenun yacTorhl 6HeHHI H3MeHsleM HafpasJe-
HHe flI0BOpOTa BHPGend Ha npoTHBOMNOJOXKHOE. [ToBTOpsieM nocrenona-
TeJIbHOCTb: yaap 10 K1aBHIIAM — [IOBOPOT KJi04a — KOHTPOJDb YaCTOThI
6Hennil 10 ycTpaneHH® HX B 3By4YauHH okraBbl. CiiOKOHHOe, pOBHOe,
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Jaxe 4yTh IMIyXOBATOE ¥ Ge3 BHICOKOYACTOTHHX OHeHui 3pyuanue Gynel
CHIHAIHM3KPOBATE O TOYHOCTH HACTPOHKH.

[Tocne HacTpoiiky npaBoil CTPYHH 4f NOACTpauBaeM K Hed B YHHCOR
CPEJHIOI0 H JIEBYIO CTPYHBI XOpa [0 MEeTOAMKE, U3JOXEHHOH BhILUE.

Ha pgandoMm 3Tane y HauyWHaWIero emie Her MOJHOH# yBepeHHOCTH E
KayecTBe HacTPOHKM OKTaBhl, He XBaraer onuta. JocTuxkeHue yBepeH-
HOCTH M BhIpa0OTKa HaBhIKA MOSABATCA NOcjde HAacTPOHKH AecATKOB H
COTEH OKTABHLIX HHTEPBAJOB, a NOKa /S JYyYIUEro YCBOEHHS OKTaBHOH
HAacTPOUKH caenaliTe Takue ynpaKHEHus:

— HaCTPOMTHL NPaBYK CTPYHY Af MO NpaBoil cTpyHe A’

— HACTPOHUTb JEBYIO CTPYHY 4R NO JeBOH CTpyHe AR,

— HACTPOHTD CPEAHIO CTPYHY AA N0 CpedHel cTpyHe 41" (B 3TOM cayuae
{y>KHO ueTblpe KJAWHKA — [0 ABa /A 3arjylieHtss KpakHWX CTPYH XOpOE
12 4 a2'). OueHNTb KA4eCTBO NMOJYUMBIIMXCS YHMCOHOB Af. Bpsia au ¢
1epBOro pasa 3ToT Xop O6yler uMerh 6e3ynpedHble YHHCOHBI, TaK kak CTpy-
bl HACTPauBaJHCh 10 pa3HbIM CTPYHAM XOpa AA , KOTOphie CAMH MOTY1
JBITb HACTPOEHBl He COBCEM HAEaNbHO.

[Toynpaxusiemcsi emie B HaCTpPOHKE OKTaBbl Afl — AA':

Hacrpours no ouepeay npasylo, CpeHION U J€BYIO CTPYHBI 44 N0 OAHOH
| ToK e ctpyHe 48' (HanpuMep, mo npasoii). [IpOBEpPUTH M OLEHHTH
OYHOCTb NOJYUUBLIMXCH YHHCOHOB 4f. B 3roM ciiyyae no KauecTBy yHH-
OHOB XOpa Af MOXKHO CyAHTb B ONpeldeNeHHOH CreneHH O TOUHOCTH HAaCT-
OliKM OKTaB: NpaBasi CTPYHa 4f' — NMpaBas CTPYHa AA; lipaBasi CTPyHa
A' — cpemHsiA CTpYHA 4%; IpaBas CTpyHa aa' — nesast cTpyHa 48. Ecan
er OueHHll B Xope 48, TO 3TO 3HAYHT, YTO OKTABHI HACTPANBAJHCh TOYHO
npasja, ocraercs TaKOH MaJOBepOSATHRIN Clyuall, KOrjia BCe TPH OKTaBbl
aCTpOEHbl HENpaBHALHO, HO C OAHOH  TO# Xe olKOKOH,— TOr4a yHH-
OH TOXe Oyaer NpaBUJbHLIM).

HacTpoutb B TOM e NOpsiike OKTaBH XOpOB /m;~/m2 W ole-
HTb TOYHOCTb NOJIYUHBLIEHCS HACTPOUKM YHHCOHOB AA°.

[locaesnue ynpaxHeHusl NpejHa3HayeHbl TOMABKO AAs orpaboTKy
aBblKa HACTpPO#KH OKTaB. B peanbHoil Hacrpoiike mocrynamor B ynpo-
IeHHOM [IOpSIAKe: CHAyaJ/ja HacTpauBaeTcsl B OKTAaBY OAHA M3 CTPYH
Dpa, NMOTOM K Hefi B YHMCOH TOACTPAaMBAIOTCH OCTaJbHble CTPYHHL

npa>KkHeHUs Ha HACTPORKY YHHCOHOB U OKTaB HEOOAOAMMO NPOLOJKATE
0 npHoOpeTeHus1 HAaBblKa YBePEHHOTO YCTAHOBJEHHS IIPAaBHJIbHOH BHI-
JTBl CTPYH B 3THX MHTepBaiaX. DTH MHTepPBaJBl JalOT BO3MOXHOCTE
KO cJblliaTh OMEHHs! W YACHHUTh caMy NpOLeAypYy HAcTpPOHKH, MpH-
3pecTy HaBHIK AeHCTBMH C HACTPOEUHBIM KJIOYOM, Y CJBIIAB ¥ YSCHHUE
1paKkrep u3aMeHeHHs] OueHHMH oOT peakux K uacTeiM (M Haobopor) B
1MCOHE H OKTaBe, Jierde nepeiT K HacTpolike No OHEHWSAM CTpPYH B
JYrUX MHTEpBa/aX — KBHHTAx ¥ KBapTax, GOJbILMA ¥ MaJblx Tep-
19X ¥ Cekcrax.

OcHoBHAsl npaKTHKa HACTPOHKM YHHCOHOB M OKTaB HAYHeTCS MOCAE
I1afeHus HACTPORKOU CTPYH KBMHTAaMHM H KBapTaMmu B ofJjacTH teMmie-
ipoBanusi. CkaxeMm 3jechb, 4To npumepHo 609 Bcex HacTpaMBaeMblr
ITEPBANOB — YHHCOHB, 359% — oKraBHm # oko10 5% — KBHMHTBI H

aptel obaacru TemnepupoBaHus. B cpegHem perucTpe OKTaBH HacTpau-

Th AOCTATOYHO JIErKo. TpyaHee HacTpaWBaTh OKTaBbl Ha CaMBbIX Kpail-



HMX yuacTKax AMana3oHa (POPTENHAaHO: TaM HHXKE UYBCTBHTENBHOCTH
yXd, a4 B [HMCKaHTe, KPOMe TOro, TpebyeTcsl ellle ¥ yMEHHEe OBEJHD-
HOH paboThl ¢ HACTPOEUHLIM KJIIOUOM.

Hacrpausath cpa3y 6e3 OfnpeJei€HHOr0 OfbITA OKTABH B HHIXKHEM
¥ BEDXHEM perucTpan He pekomenayercd. B aaawHefuem, nocne osaa-
JleHHsl HAaCTPOHKOM 061aCTH TEMOEPUPOBAHMA A48 — As', HEOBXOAMMO
fymer HacTpauBaTe Bce Oojiee M OGojee Hu3KHMe 1 Oojee u Godee
BLICOKME OKTaBbl, ¥ TOABAIOLIMACSA HaBblk OyaeT croco6CTBOBAThH
IPE0J0NeH IO TPYAHOCTEH HACTPORKH OKTAB KpaHHMA yuacTKOB Auana-
30Ha.

[Tpucrynass K OMMCAHMIO WIATOB HACTPOHKM 06JacTH TeMmepuposa-
HMSL, CAEJaeM HECKOAbKO OOLUIMX 3aMeuaHui:

Oasi obyuennss HAcTpoOHKe 06J1aCTH TEMAEPHPOBAHMA MHCTDYMEHT
He fOJXKeH MMeThb CAMLIKOM 60Jbiiylo paccTpPoiiky. B npoTuBHOM cay-
yae WHCTPYMEHTY HYXKHO A€NdTh LUBHKOBKY C MCIIOJAb30BAHHEM MEJOIH-
4eCKHX MWHTEPBAJOB, O YeM FOBOPHJIOCH Bhillle.

2. HanoMmuuM, uTO eC/M HACTPaWBAIOT HWKHHME TOH KBHHTH, TO
CYKEHHE HHTEPBala BedeTCA TIOBBILLIEHHEM 3TOro ToHa. Ecan XKe nactpa-
WBAIOT BEPXHHMH TOH KBMHTH, TO CyKeHHE OCYLIECTBJAIOT MOHMKEHHEM
ero. B remnepannu KkBapTtel, KOTopas 40/ KHa OHITh HIMPE UKCTOMH, NOCTY-
nalT HaobopoT.

3. Haunnalooniemy BaxKHO 3HAaTb Tak/Ke, YTO HACTPOHKA 06AAaCTH
TEM{IEPUPOBAHNA OJHHUMM KBMHTAMH H KBAPTaMH He T0O3BOJSET JOCTHUDL
XOpOLINX Pe3yAbTATOB f4dKe ONbITHHM HAacTPOHIIMKAM. [1oaTOMY HYXKHO
KaK MOXHO pasee BKJIIOUATh B KOHTPOJIbHBIE HHTEPBAJbI MaJble H 6G0Jb-
IIKE TEPUHH M CEKCTHI.

Ecan KOHTPOAMPOBATH TOABKO KBHMHTHBL M KBADTH, TO [ApyrHe HH-
TepBaJbl MOTYT TOJYUWTBCHA HEperyJsfPHBIMHM, HEDABHOMEPHBIMH, H 3TO
CKa3biBaeTcs HA HepaBHOMEPHOCTH TeMOPOBOH OKPacKH akKkopaoB (oco-
6EHHO KBAPTCEKCTAKKOP/A0B).

Haupnatowuii wacTpoliuk BROJNHE [JOCTHTHET [IPHEMJAEMOro pe-
3yabTaTa, ecau GY/E€T UePHOBYIO HACTPOHKY /e/aTh KBHHTAMM ¥ KBapra-
MM, @ TOYHYIO AOBOAKY TOHOB 1O BhiCOTE OYAET OCYLIECTBAATh TePLMH-
MH H CEKCTaAMMH.

TpennpoBka B CAYIIAHWH KBHHT H KBaDT COCTOMT B YACHEHMM Aa-
pakrepa 3Byuanusfl 3Tux MHTepBanos. Llesecoo6pasHo B ropax BuGpaH-
HOW KBHHTHL (MM KBapThl) OCTABHMTH, HaNPUMeED, OTKPHLITHIMM MpaBbie
CTPYHBl W, Wrpasl uWHTepPBald rapPMOHHMYECKH, BHHMKHYTb, BCAYILIMWBAsIChH
B OMeHHs, B MY3BIKaJbHYIO CTPYKTYPY uuTepBajda. Haiitu, kakue napu
CTPYH KBHHTOBBIX TOHOB f4lOT peakue OueHHs, Kakue, MOXKeT OBITh,
yacTble OHEHKA, YTO TOBOPHT JIKLIbL O TOH WK HHOH CTeNeHH pacCTPOHKH
WHTEPBaJa B Pa3HbIX apax CTPYH.

B kauectBe yrpakHeHHsl, BIIPOYEM, HeOGA3aTENLHOTO, MOXHO [po-
Jelate HacTPOAKY UMCTHIMH KBHHTAMHM M UMCTBHIMM KBApTaMu IJIA TOTO,
uyTo6bl yOeguThcs B PEANbHOCTH CyUIECTBOBAHHS KOMMBI. Hanpumep,
B MCXOJHOM XOpe 2s' HacTpauBaeM ABe fpasble CTPYHBL Jlajee YHCTHIMH
KBWHTAMH M KBADTaMy HACTPaHBaeM O/HH JieBble CTPYHHE XOpOB 06.1aCTH
TeMINePHPOBAHHSL. [locneannm unrepsanom Oyaer HacTpoeHa AeBas CTPY-
Ha as . Pa3Hupa BbICOTH 3TOH Noc/AegHeHd CTPYHBH KBMHTO-KBapTOBOTO
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{pyra ¥ oCTaJbHBEIX ABYX CTPYH X0pa AA' 1 MOKAaXeT (KOHEUHO, C KaKOH-
0 ownbkol) Hanwume nudaroposoil kommbl. [lo xoanuecTBy Guenui
10KHO ONpejieinTh UWUCAEHHO HHTepBaJbHBIH KOIGGMHUHEHT KOMMEL,
alouleli okoJo 5,5 GHeHHE B c.

MoxHo npocaywiath B My3blKaAbHBIA De3yJbTaT TAaKOM uMCTOH Ha-
TPOHKH NMpPOWUIPHIBAHMEM XpOMATHYeCKOH raMMhbl H akKOpAOB. B paznbix
OHANbHOCTAX XapaKTep 3ByYaHMS aKKOP/JAOB 6YAET Da3/jiMuHEIM ¥ B He-
OTOPBIX CAYUYasIX COBEPLIEHHO HEeyJOBAETBOPUTENbHAIM.

Onepayusn: HACTPOUKA KBUHT U K8apT 004aCTU Temnepuposauuﬂ
IpoBepsiem npaBuJAbLHOCTD HaCTpOHKH npaBoH CTPYHbI 42! Mo KamepTo-
y ¥ NpPaBHALHOCTb HACTPOHKH OKTABH A% — Af' (IO MpPaBLIM CTPyHAM
opoB). [lpu HeoOXoauMOCTH ycTpaHsieM OMeHHSI H OKTaBe.

Hactpoiiky Bcex KBHHT M KBapT 006/1acTH TeMNepUpOBaHus 6yaeM
€CTH MO f1PAaBHIM CTPYHAM XOPOB MHMAHKHO M MO JEBBIM CTPYHAM XOpPOB
OS5,

B a6coaoTHoM 60.HbLLIHHCTBe NNaHOB HACTPOHKH 061acTH TeMiie-

POBaHHH nocae ToHa %' ¥ ero OKTaBbl A4S HACTPAMBAKT AM6O TOH

an6o TOH mut,

Bbl60p pe' wam mu' npedonpesensier ABe PA3HOBHAHOCTH CAMBIX
aCnpOCTPAHEHHBIX IJIaHOB TEMMNEPHPOBAHMA (CM. HOTHblE NpPHMEPH
0, 41).

HacTpoliniiku noab3yioTcst ¥ TeM M ADYIMM HJAM JaXKe MOJOBHHY
faacTd TEMNEPUPOBAHMS BeAyT NO OAHOMY IUIaHy, a NOJOBHHY — MO
pyroMy (HoTHwifl npuMep 42). Kaxabli niaH nMeer HeKOTOpHE CBOH
pe¥MyllecTBa, MO-Pa3HOMY, MPaBia, AOCTYIIHbIE K OLEHHBAEMble HAUH-
AOMKUMKA K npodeccHoHaNaMy.
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Tlaan HacTPORKN 06AACTH TEMACPHPOBAHRS (Ha MOHUMKeHHe)

BoiGupasi TOH pe', MBl HACTPAHBAEM €ro B KBMHTY OT 4f' W B KBapTy
45, Buibupast ToH Mu', HACTPAaWBAEM €ro B KBapTy OT 42! ¥ B KBHHTY
25, Uem Xopour TOT Wik HHOK BapuaHT Havana?

Ton pe' NErko HACTPOMTb TOYHO HM3-33 €ro CleLHHIECKOro noso-
MM N0 OTHOIIEHHIO K 3BYKAM OKTaBbl A8 — Af': HHOKHSASI KBapTa
— pe' u Bepxusas kuHTa pe' — a8 HMEIOT OJHAKOBOE YHCAO GHe-
fi—1 B cexynay. Temnepupys ToH pe' W CPaBHWBAs NOOYEPEHO
eHHsl B HAXHEH KBapTe C GMeHWsMu B BepXue KBuTe, N0GHBasCh
OMHAKOBOCTH, MBl TOUHO HACTPauBaeM TOH pe'.



B macrpoiike TOHa mu' Apyroe mpeumyulecTBO, CBA3AHHOE ¢ BH-
[OJHEHHEM peKOMEeHAauuy No PaBUJIbHON TEXHHKE pabOoTH C HACTpoed-
HEIM K/IIOUOM: 3aKJIOUMTENbHOE ABHKEHME PYKOSITKH KJIoua XKeJaTeNbHO
fefaTh BJAEBO — BHH3 [Jisi oGecneueHys CcTa6UIbHOCTH YCTAHOBKH BHP-
Geast. DTHM K€ [ABHKEHHEM [IOCTHraercs nonAXeHne ToHa mu' TpH
TeMIepHpPOBAHMY YHCTON KBHHTHL A2 — nu'.

HactpauBas TpHaLy a8 — pe' — as', mb OAHOBpEMEHHO orpaba-
ThIBa€M HACTPOMKY OKTaBbl, KBHHThHl W KBapThl. Bce 3TH MHTEpPBAJH
B3aHMOCBSI3aHbl, U OWINOKa B HacTpoHKe O/HOrC MHTEpPBaJa KOHTPOJIH-
pyercsi HACTPORKOH ApYrHX HHTEPBAJIOB, H 12060pOT. AHANOTHYHEIM
oGpa3oM HacTpoiika TpHalbl A% — do! — as! nomoraer orpabaThiBaTh
HACTPOMKY OKTaBHI, MaJIOH TepUMH M 6oablLOH CcEKCTHI, BBOAS HAUMHAIO-
mero Haubosee JerkMM NyTeM B yMeHHe nactpauBath Gosee TPYAHbIE,
HO GoJsiee UYBCTBMTEJbHBIE K MOTPELIHOCTAM TepUHH H CEKCTHL.

Broc/ieACTBHH UYMTATeNb CaM PELIuT, Kakoj BapuaHT Hadajka Ha-
cTpoiikyM 06JacTH TemNepxpoBaHHus AJ Hero Oosiee NPEANOUTHTENEH.
D10 pelleHue MNOABHTCS B OyAyuieM, a Mbl OCYLIECTBHM o6a BapuaHTa
B caedylollell MOCTEN0BATENbHOCTH.

HacTpansaem TOH pe':

— aarviyliaem JeBble apbl CTPYH B X0paX 24!, pe' u 4, ocTaBasis Npa-
Bhle CTPYHH AJ5 HACTPOMKH;

— CcTaBMM Koy Ha BHpGenb npasofi cTPyHbl XOp2 pe';

— yaapsieM OJHOBPeMEHHO MO KIaBHIlaMm pe' H 48' M NMOATATHBAEM
CTPYHY pe‘ 40 TNOJYyYEHHS OQHOTro O6ueHust B CEKYHAY. HanomuuM, 4TO
BCe KBMHTH B PaBHOMEPHO-TEMNEPHPOBAHHOM CTPOE CYyXEeHbl, a BCE
KBapThl pacli¥peHbl. 3TO HYXHO NMOMHHUTD TBep/AO, MOCKOJbKY NpH BhI-
6OpOUHOM KOHTPOJIE HHTEPBAJIOB NPHAETCH KOpPEKTHPOBATE H HUXKHHA 1
BepXHui TOH, a (e3 yuyera BHIA yHTepBaja JIEerkKo MOXHO OLMOHUTHCS
B BHIGOpe HanpaBJeHHs TeMIEPHPOBAHM, ecsM Cpa3y TpyAHO ycTa-
HOBMTb HYXHOE CYXEHHEe KBHMHTH, TO peKOMEHLYeTCSH KBHHTY pe' —
21! cHayasa HACTPOUThH UYHCTO, Ges Gueuuii, a NOTOM HEMHOTO MOBBI-
CHTb CTPYHY pe' 1O MOsIBAEHHS OHOTO GueHust B CEKYHIY. [liisi OpHEHTH-
POBKHM MOXHO COMNOCTaBJASATEH GueHne ¢ XOA0M CEKYHIHOH CTPeaKH 4a-
OB — GHEHHs A0/ KHBI CE[0BaTh B TAKT C ABHKCHHEM CTPEJIKH; KOHTPO-
JMpYeM I[PaBHIBHOCTh HACTPOHKH pe'. D10 Jerko Caenath Cpasau-
BaHueM OWeHHMH B KBapTe A — pe' W B KBHHTE pe' — as'. B o6oux
JHTEpBaJaX YMCAO GHEeHuil OAMHAKOBOE — O[HO B CekyHIy. Yaapsiem
NATHIM M BTOPHIM NaJbUaMH JIEBOH pyku Mo KiaBullaM AA H pe, 3a-
noMHHaeM XapakTep GueHuil ¥ 3aTeMm yAapsiem BTOPbIM H nepBbIM NaJbla-
MM JIEBOH pYKHM IO KJaBHIUAM pe' u as'. ConocTaBisiem GueHusi B 3TOH
nape KBapThi — KBMHThL. Hacrpoitkoil nmpasoil CTPYHE! pe' aobuBaemcst
paBencTBa Omenuil B HHTEpBAIAX, cxoxecTy TeMOpa 3BydYaHMs HyKHEeH
KBAapTH ¥ BepXHeil KBHMHTBL MoxeTr oKa3aThcsl, UTO PaBEHCTB2 O eHu#
NOJYYHTD HE YAAeTCsl. OTO CHIHAJIM3HPYET O TOM, YTO OKTaBa HACTPOCHa
we CoBceM TOYHO. 3ajaya 3akjalouyaercs B TOM, yTO0Obl, MOACTPaHBas
npaBbie CTPYHH pe' u af, LOOHThCH 0/ HOBPEMEHHOrO  BbINOTHEHHS
TpeboBaHusl paBEHCTBA OueHHii B KBAapTe W KBHHTE [pH 0JHOBPEMEH-
HOM OTCYTCTBHM OHME€HHH B OKTaBe 4f — AA - HeauwHum Oyier eule
pa3 ybeauThCst Takxke B NpaBUIBHOCTH HACTPOHKH [ipaBof CTPYHbI
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as' B yHHMCOH ¢ KameproHoM. [locile AOCTHKEHMS! YKa3aHHBIX Tpefo-
BaHWH MOJNYYUM [IPAaBUJIbHO TEMIIEPHPOBAHHYIO KBAPTY M KBHHTY H TOYHO
HaCTPOGHHYIO OKTaBY, TO €CThb TOYHO HACTPOHM TOHAa 4%, pe'
M oA

[lepexomnm K HacTpolike ToHa Mu

— 3aTJyliaeM JieBble CTPYHb A4, mu' v a2’ ¥ cTaBMM KIIOY Ha BHp O
npaBoil cTpyHb Mu';

— YAapsieM O{HOBPEMEHHO MO KNABHLIAM AR U My', nogrsiruBaem cTpy-
Hy (npaBylo) mu' ¥ KOHTPOJHDYEM H3MEHEHHe GueHnil B KBHHTE AR —

u'. TloBTOpsieM paHHYIO NOCA€L0BaTeNLHOCTb M HACTpaWBaeM KBHMHTY
CHauala 4ucTo, 6e3 Guenud. [Ipu nepersirnBaHuyu — oOllycKaeM CTPYHY;
— TeMIIepHpYeM UYHCTYIO KBHHTY: YAapsieM N0 KJAaBuIIam A8 M Mu' #
nerko HakuMaeM Ha pPYKOATKY KJlO4ya BJE€BO — BHM3 [0 MNOSIBJEHMS
1yTh MeHblle OfHOTO GueHust B cekyHAy (TouHo 0,74 6/c) uiu omHo-
"o Guenus 3a 1,35 c. Mbl Cy3naH KBHHTY MOHMKEHHeM BEPXHErO 3ByKa
iHTepBajda. B gpyrux KBMHTAX MOXKeT 0Ka3aTbCs HEOOXOLWMBIM CYXe-
iMi€ KBHHTBl OCYIIECTBJSTb MOBBIIIEHWEM HMWKHero 3Byka. KoueuHoe
‘pe6oBaHHe OJHHAKOBO — OKOJO OZHOro GHeHHsl B C A5 KBHHT 061acTH
‘eMnepupoBadusi. He Hago cMymarecs, 4yTo Ha cayXx TpeGyeMoe YHCAO
iMeHuH B JaHHOH KBMHTE MOJYYHTh MOXHO MWL npubmnkernno. Ceiduac
'Toro 6ygeT A0CTaTOYHO.

[lorom, npu panpHefiileM TeMIIEPHPOBAHWH WHTEPBAJOB [OABATCS
| KOHTpO/IbHbIE MHTEPBA.Ll, KOTOPble MOMOTYT TOuHEE yCTaHOBHTh
ractpoiiky wu'. Ha ganHOM 3Talle yXKe UMeETC BO3MOXKHOCTb KOHTPOJS,
OTOphIM, NpaBia, 6e3 OnHTa TPYAHO BOCNONB30BATHCS: HeoO6X0ANMO
paBHHTL 4aCTOTY 6uemm B kuHTe 48 — mu' (0,74 6/c) ¢ wacrortoit
vennil B kapre mu' — aa' (1,49 6/c). BupHo, uto B BepxHeil kBapre
actora Ouenudi B ABa pa3a GoJsbiue, ueM B HyxKHell ksuHTE. HO 1
e3 ocoforo oOIbITa Takoe CpaBHEHHE [MO3BOJNKT H30eXKaTb CJAULIKOM
>y6oi olnBKH.

[Tpu Hactpolike WHTepBaJOB KBMHT M KBapT OpDHEHTHpYIOTCS Ha
WXKHHe OueHHsl, OHM OOJIKHHE HMeTb Tpebyemoe uucao OveHHMH B ¢
r. e. npuMepHo | u 1,4 6/c nas o6Gaactu temnepuposanus). OgHako
npubankennem K auang3oHy 0 — 1 6/c OueHns cTaHOBATCS TPYAHO-
T0BHMBIMH (110 KpaHHel mepe, MVl HAUMHAIOIIET0), U TYT [TOMOTAET Cay-
)Basi o0pa Ha BHICOKOYACTOTHblEe OHMEHMS, JeXallue Ha OKTaBy Bhillle
:HoBHBIX GuenuH. [ToaToMy, HacTpauBasi KBHHTY WJH KBapty, ob6paila-
T BHYMMaHMe ¥ Ha OCHOBHBIe, ¥ Ha okraBHbie 6GueHust. [locaeanue 6o-
e caalble, HO, KaK HM MapaloKcaJbHO, OHHM CTAHOBATCs OoJjee 3aMer-
IMM, KOrga OCHOBHble OueHusi craHoBsITCSl pelkumu. Heobxogmmo
JBKO [TOMHHTb, YTO OKTaBHble OHeHMS (BBICOKOYACTOTHLIE «3BYUYKH»)
1€10T YacToOTy B ABa pa3a 60JblUYIO N0 CPABHEHHIO C OCHOBHBIMH One-
SIMMH.

Takum ofpasom, ocrasisisi B o6JacTH TEMNEPHPOBaHHWS B KBHHTaX
MMEDHO [0 [1Ba, a B KBAapTax [0 TPH BBICOKOYACTOTHBIX OHEHHS B C, MbI
NyYuM NPaBHJIBHO TeMIIepHPOBAHHbIE HHTEPBAJLI.

Xapakrep OueHuil, TemMOp 3ByKa OZMHAKOB M B CTOPOHY CYXKEHMS,
B CTOPOHY pacllUpeHHsI KBMHTbI ¥ KBapThi. llostomy, pobuBasichk
TKHX €IHMHHYHBIX OHEHHH BOJHM3M HYJeBOH 30HB, MOXKHO OWUOHTHCS



4 NONAcTk B HENPABHUJAbHYIO 30HYy (CyXeHHS BMECTO DACLUMpEHHs, ¥ Ha-
o6opor) To ecTb HyJeBble GHEHHS] NMPU HACTPOHKE KBHHT H KBapT JIETKO
[IPOCKOYHTBL, UYTO OODEKAeT Ha HeyAauy BCIO AalbHEALIyl0 HACTPOHKY
Tak, HacTpaHBas HHXHIOWD KBADTY H BEPXHIO0 KBHHTY MO obuieMy 3By-
Ky pe' (C HHXHHMM Af ¥ C BepXHuUM Aa'), MOXKHO caeaaTh OWHGKY,
TeMIEepHUPYsl MHTepBajbl B HempaBUAbHYyl0 ctopony Hanpumep, moay-
UHTh CYXXEHHYIO HHXKHIOK KBaDTY M paclIHPEHHYI0 BepXHIOI KBHHTY
[Tpr 3TOM MOXHO IOCTHYL TAKOTO XKe teMGpa ¢ OLHHUM GHEHHEM B C,
KOTODBLIH €CTb M Yy MPaBU/AbHO TeMIIePHPOBAaHHLIX MHTepBadoB OgHAKO
HCMOJB30BaHHE CYXEHHS KBApThl BMECTO pacIUMpeHusi ¥ pacUiupeHust
KBHHTBI BMECTO €€ CyXEeHHS NDUBOAMT K HENPHrOAHOMY pe3yJanTaty
HacTpOHKHM KBMHTO-KBAPTOBOrO Kpyra 2IToi OWUOKH HAlo cTapaTeinHo
usberathb

Ho kak OwiTh, ecay BADYr NoTepsiHa yBEePEHHOCTb B MpPaBHIBHOM
HaNnpaB/JeHUH TeMNEPUPOBAHHUA MHTepBaJoB? CaMblii pocToi npueMm —
HaYaTb HAcCTPOMKY MHTEDBaJa CHayala, TO €CTb pe3KO HNOHHM3WUThb
HACTPAHBAEMYIO CTPYHY M OCTOPOXKHO MOATATHBAThL ee, CJelsl 3a Ha-
CTyNJIEHHEeM MOMEHTa CyXKeHusa (pacuikpedus) JlaHubif fipueM He
caMHfl XOpoIUKi — TPaTUTCA BIYCTYIO BpeMs, H3JHIIHe pacliaThiBaeTcs
rae3jpo BUpOGesst

fenecooOpased caesyoliMid fpHeM ofpefeleHHs] HarpaBieHus
TeMepUpoBaHusl uHTepBana JlomnycTHM, HacTpauBaeTc KBHMHTa H B
ee 3BYYAHUM CJBIIHO OZHO OHEHHe B CEeKyHAY, HO HeT YBepPeHHOCTH
B TOM, CyXeHa 3Ta KBHHTAa WAHM paciliupena® JlonycTHM TakXKe, 4YTO
KOPPEKTHPOBKY HHTEPBaja Mhbl JAejaeM ¢ MOMOIIBI0O HHIXKHEro 3BYKa
Torga mei, He Bpaulast BHDPOes, OCTOPOXKHO HaXKHMMaeM Ha PYKOSITKY
KJoya OT ceba BBepX W 3acTaBJjisieM BHpOeAb YyTh H3OTHYTHCS BBEDX
Ysapsiem no KiaBullaM HHTEPBaJa U BCAYLINBAEMCS] B H3MEHEHHE YaCTO-
Tl Onenudl Ecam OGuenus cranau uame, yeM Obl10, TO 3HAUMT, KBHMHTA
fblia MpaBHABHO cyXedna B npotuBHOM ciyuyae yMeHbiueHHe GHeHHH
BRISIBUT HENPaBHJBHOCTL TEMIIEDHPOBAaHMS KBHHTBl — ee pacilupe-
HHe

ITocne cusiTvst naBJ/ieHdsl Ha BUPGeans MOCAeAHUH BO3BpallaeTcs B CBOE
NepBOHAYAALHOE TOJI0XKEHHe, KBUHTA CHOBa OyleT C TeM XKe Koauue
CTBOM OMEHHH, U eCciM HacTpolka nepeg Nposepkoll Gblia NpaBHALHOM,
TO Mbl H36aBUMCS OT HEOOXOAMMOCTH MOBTOPHOrO BHITOJIHEHHSI ONEpa-
nun  (notpebyeTcsi, MOXKeT ObiTb, TOJBKO yTOouHeHue Ha Tpebyemoe
uhcao OGuennit) Ecau Bupbenb nepes gaHHOH NpoBepkol yxKe Owla
cjlerka OTKJOHeH BBEDX, TO IPOBEPKY AEJAIOT [POTHBONOJOKHBIM [JaB-
J€HMEeM Ha DYKOATKY — K cefe BHHU3 YMeHblieHHe uncia OUHeHHMH B
KBUHTE ([IpH HHKHEM KODDEKTHDYEMOM 3BYKE) TaKXKe BLISIBUT [ipaBHJb-
HOCTb HalpaBJeHHs] TeMIePHPOBAHHS KBHHTH Llpu YBeauueHHH uucia
6uennit — HenpaBHILHOE HAauya/bHOE paclUMpeHue KBHHTH Bce Harutu
BHpGeast LOMXKHBl ObTh OYEHb JErKUMH

B tabanne Ha ¢ 180 gana nogpoGHO gadbHeluasi NOCAe10BaTe/b-
HOCTb HAacTPOHKH TOHOB OGJACTH TeMIepUpPOBaHMS U Ueaecoobpa3Hbie
A5l NPOBEPKH KOHTPOJIbHBIE HHTEPBaJbI
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[Tahan HacTpollk o6aacTH TeMnepHpoBaHus

Uncno 6HeHHit

Homep B CeKYHAy****
wmara O6o3anaye
HaCTpOli- Tgﬂoﬂ*f"e Wnreppan*** GHenus OKTaBHbIE
Ku* OCHOBHbIE Guenus
(KBHHT
H KBapT)
1 as' — as OKTaBa 0,0
2 as' — pe! KBHHTA— 1,0] 2,0]
as — pe! KBapTa-+ 1,0 2,0
3 pe! — com! KBapTa-+ 1,3 2,6
4 coap' — 10’ KBHHTA— 0,9 1,8
a8 — 10 M. TepuHsi— 11,9]
o' — aa' 6. cexcra+ 11,9
10' — coab KBHHTA — 0,9] 1,8]
pe! — as' KBHHTA— 1,0 2,0
5 ao' — pa' kBapra-+ 1,2] 2,4]
pe! — conn! KBapra+ 1,3 2,6
po' — as' 6. cekcra+ 11,9]
da' — as' 6. Tepunn+ 13,94 ]
6 da' — cu-6eMonb KBHHTA— 0.8 1,6
10! — coap! KBHHTA— 0,9 1,8
pe' — s KBHHTa— 1,04 2,0
ch-6eMO/Ib — COMb 6. cekcra—+ 10,6]
aa — po' M. Tepuusi— 11,9
7 cH-6eMoNb— ;
Mu-GeMob! KBapTa- 1,1 2,21
a0’ — da’ KkBaprat 1,2 2,4
pe' — coup’ KBapra-- 1,3, 2,6,
8 Jsg — Mu' KBHHTA— 0,7 1,5
cu-6emons' — pa’ KBHHTa— 0,8 1,6
pe' — coun' kBapTa+ 1,3] 2,6]
Jas — mu' KBapta- 1,5 3,0}
fo' — mu! 6. Tepuus+ 10,4}
c-6eMOb — COMb' 6. cexkcra+ 10,6
) Mu' — cu KBapTta-+ 1,17 2,2
po' — ¢a’ kBapTa-+ 1,2 2,4
pe! — conb' KBapra+ 1,3 2,6,
CH — MH-Gemoub! 6. Tepuua-t 9,8]
o' — mu! 6. Tepuua+ 10,4
10 cu — a-ques’ KBHHTA— 0,8 1,6
10" — coun' KBHHTA— 0,9 1,8
pe' — as' KBUHTA— 1,0 2,
cH-6eMOb — x;)a' KBHHTA— <0,8 <1,6]
cH — (a-pHes KBHHTa— >0,8 >1,6
a5 — a-nues’ 6. cekcra+ 10.0]
cu-6eMosIb — coab' 6. cekcra+ 10,6,
11 da-gues’ —
f0-1nes! KBapTa+ 1,2] 2,4]

* 3lech M B cleayOILell TabanIe HHTEpBabl, HE OTMEYEHHBIE HOMEPOM Iiara HacTPOHKH,

ABJATCH KOHTPOAbHBIMH.
** TlepsblM YKa3aH ONOPHUbIfi TOH, BTOPBIM — HACTPaMBAEMBIH TOH.
“** B paBHOMEPHON TeMnepaluH Cy>KeHbl: KBHHTBI, Majible TEPLUHMH H Majble CEKCTHI; pac-

WHPeHbl: KBaPThl, GOJbIIHE TEPUHH H GONbLUIHE CEKCThI;

**¥* UYacrora Guenuii naua ¢ oxpyraeaueM 10 0,1. Cxob6xa o603HauaeT nonapHoe cpase-
me GHeHHl HHTEpBaNOB.
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Yucio 6Heruit

Homep B CEKYHIY****
mara O6o3nayenue .
HaCTpO#- TOHOB** Hurepsan
Ku*
pe - COJlb KBapra+ 1,3 2,Gj
Aot — q)a KBapTa} <1,2] <24
,u.o-zmes —
Pa-nues’ KBapra+ =>1,2 ] >2,4j
a1 — po-fues’ 6. Tepuua+ 8,7]
cH-6eMOJIb — pel 6. Tepuusa+ 9,2
a9 — 10- nnes’ 6. Tepyua+ 8,77
no- Lmes — q;a 6. repuua+ 11,0
da' — Jm 6. Tepuna-+ 13,9
12 Jo-aues’ —
CoMb- nnes KBHHTA— 0,9] 1,8]
pe — aga' KBHHTA— 1,0 2,0
o' — COJlb KBHHTA — <20,97 <1,
po-anes’' —
COTb- -fines! KBHHTA — =0,9. >1,8
Mu' — conlb- Ames’ 6. Tepuus+ 13,1
pa' — aa' 6. Tepuua+ 13,9,
CH-6eMONL — COJTh' 6. cekcra+ 10,6]
cn -~ COJIb- [HE3 6. cekcra+ 11,2
o' — Jm 6. cekcra+ 11,9]
no-nuea’ — oa’ 6. Tepuus+ 11,0]
CH — cOoNb-xHes! 6. cexcra+ 11,2
13 cOMb- ,u.nes‘ -
pe fmes KBapTa+ l,4} 2,8}
MH — as' KBapra+ L5 3,0
pe' — coas' KBapTa- 1,3 2,6
pe-nues' —
COJIL-HE3 KBapra -+ 1,4 2,8
cn-6emons’ — pe 6. Tepuua+ 9,2
cn — pe- nnes 6. Tepuna+ 9,8
ao' — mu! 6. Tepuna+ 10,4
cu — pe-gues! 6. Tepuni+ 9,8]
A — ¢a-aues’ 6. cekcra+ 10,0
Bapuanr nauana Hacrpoiiku ob6aactu
TEMHepHpOBaHHH
YHeno Guenuit
Howmep B CeKyHny
ara O6o3nayenne
ﬁlacrpoﬁ- TOHOB Hnrepsas OCHOBHBlE | OKTABHblE
KM 6uennst Guenns
(xBHHT
H KBapT)
1 ﬂ — Jm OKTaBa 0,0
2 as' — pe KBHHTA— l,O] 2,0]
A — pe' KBapra—+ 1, 2,0
3 as' — 110‘ 6. cexcra+ 11,9}
a8 — aot M. TepiHs— 11,9
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Uneno Guenuit
Homep B CeXYHAy****
Luaacl;apoﬁ_ 061?2:3:55 e Hnreppan*** Guenns OKTaBHBIE
Ku* OCHOBHbBIE GHeHHA
(KBHHT
H KBapr)
4 a0 — conb' KBHHTA — 0,9] 1,8
pe' KBHHTA — 1,0 2,0
pe — com; KBapra- 1.3 2,6
5 no — ¢pa’ kBapTat+ 1,2] 2,41
pe' — coun! KBapra-+ 1,3, 2,6
6 q:a — cu-Gemoun KBHMTA — 0,8 1,6]
10" — cous! KBHHTA — 0,9 1,8
pe' — an' KBHHTA — 1,0 2,0
7 CH-6eMOJTb — MH-6emMoJIb!
(neB CTp) KBapra-+ 1,1 2,9
110' — ¢a' kBapra+ 1,2 2.4
pe' — conn’ KBapra+ 1,3 2,6}

B naeaneHom cayvae nocnegHull HacTpaWBaeMmbl B Kpyre HHTep-
ajd Jo/KeH NOJYYHThCA C NpaBUAbHBIM YucjaoM OueHuii 6e3 koppex-
upoBku. Ecau Tak moayuuioch, TO 3TO OGyAeT Cu/AbHBIM OCHOBaHHEM
Jsl YTBEPKAEHHS O fIpaBHIBHOCTH BeINONHeHus Temnepanuu. Ho, kak
paBuJO, [OCJE [NEePBOro NPOX0A4a KBHHTO-K3APTOBHH KDYI OKa3blBaeT-
1 He3amKHyTbiM. [lonasanue B «aeciTky» C [1€pBOro pasa AOCTHraloT
YWIBKO AONTOH I1PaKTHKOH.

YTOuHAS HACTPOHKY MHTEPBAJOB [IOBTOPHBIM [POXOXKAEHHEM KBUH-
>-KBapTOBOTO Kpyra ¢ ABYX KOHIOB, TO €CTb jenasl [OJOBHHY XOA0B
1aHOM Ha [OBLILIEHHE, A [I00BHHY XOJ0B [1aHOM HA IOHMKEHHE, Mbl
MAEM K XOpYy Mu- “Gemons' ¢ [ABYX CTODOH:
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KoMGHHRPOBaHKbIM NAAK HACTPOAKH OGAACTH TEMNEPHPOBAHHA

B | C7ydae HecoBlafeHus HAaCTPOHKM YHHMCOHA mu-Gemoas' (pe-
e3') AAst neBOW M NPaBOH CTPYH, HACTPAMBAIOT CPEAHIOI CTPYHY AaH-
ro Xxopa Tak, 4roOH OHA AaBasia OJMHAKOBOE UMC0 OMeHMH ¢ kpak-
MM CTpyHamH. 3ateMm [0 cpem{eu CTpyHEe BHICTPaHBAIOT TOYHO B
MCOH BeCh XOp mu-Gemoas'. Teneps HeoGXxogumo OGpaTHBIMM Xo4a-

10 [AaHaM Ha [OBbILEHHe ¥ Ha [OHWXKEHHe pPAa3orHaTh OWHOKY
CTPONKH MO OCTABIUHMCH HHTEPBAJaM, 3aKOHYMB HACTDOHKY Ha TOHAX
raBel 48 — aa':
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ycpenuenne
Pasnecenne oWHGOK HACTPOAKK HETEPBaAOB

Ilpy akkypaTHOH KODpEKTHPOBKE WHTEPBaJIOB HaKONJeHHas OlHOKa
JfonxHa OBITh pasorHana K TOHaM 4. Ecan ke manast owr6ka ocTaHer-
o M B OKTaBe A4 — Af', TO MOXHO NONPOGOBAaTh CKOPPEKTHPOBAThH
H BBICOTY 3TOH OKTaBH, NPH TOM YCJAOBHH, 4TO Gyaer co6/iogaThes
TpeboBanue PaBeHCTBA uHCels Oveduit B flapax WHTEPBAJNOB: HHXKH:s
KBapTa 4f — pe' — BEDXHSS KBHHTA pe —as' u B nape memm
Majasi Tepuusi 41 — 0o' — BepXHAS 6om>maﬂ cekcta 0o' — pe'. Kop-
PEKTHPOBKY BEICOTH OKTaBH Af — Af' MOXHO [1ONYCTHTH, qublaaﬂ
MeHee XeCTKOe Tpe6oBaHHe K TOYHOCTH YCTAHOBKH BBICOTH CTPOSI HHCTPY-
MeHrta B npeaenax 440+0,5 T'n.

Tlocne HacTpoOiiKK MO OAHOM CTPYHe XOPOB HeOOXOAHMO K HMM MOA-
CTPOUTb OCTaJbHble YHHCOHHHE CTPyHH X0poB. Ec/iH XOpH HacTpoeHH
TOYHO, TO NPOBEPKA 3By4yaHusl NMapaajelbHbiMH KOHTPOJLHLIMH HHTEp-
BajaMu OyaeT OueHb JErKoH; OHEHHSI CJAbILLIHBL OYeHb YETKO, SICHO, HX
HEeTPYAHO CPABHUTHL MeXAy co6oit. Ho ecau B uHTepBajsax OHeHHs NMJI0X0
NPOC/YLIHBAIOTCH, HEYeTKH, TO 3TO NPH3HAK TOro, 4yto JAu60 YHHCOH,
A100 KOHTPOJIbHbIE HHTepPBa/bl HACTPOEHH He TOYHO.

[TpourpuiBanneM NocCAefOBATENbHOCTe OAHOMMEHHHX HHTEPBaJIOB,
HanpuMep KBHHT H KBapT, BBISIBJSIOT HEPETyASIPHOCTH H CriaXKHUBaloT
HX. 151 OpHEHTHDPOBKM MNpHBedeM 3HAUEHHS OHEHHWH B KOHTPOJBHBIA
HHTEepBaJax.

CpaBHHM BOCXOJSILIME WHTEPBAJBL:

kBuHTH — 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 cexkctol — 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.

TlocneaoBaTeLHOCTH HHTEPBAJOB ¢ YKA3aHHHIMH 3Ha4YeHHsIMM Oue-
HUA MO3BOJISIIOT JIETKO OGHapyXHBaTb HEPEryAsipHOCTH B DaBHOMEP-
HOM YBEJIHYEHHH HJIH yMEHbIUEHHH 4acTOThl GueHHi. DTO cpaBHeHHe
BOCXOJSLMX HJIM HHCXOASLUX HHTEPBaNOB sIBJAsieTCS caMblM JyYLINM
TeCTOM NPABHALHOCTH BBINOJAHEHHS] BCell PaboThI.

KDHTpOJIbHHe HHTEPBAAL 0GNACTH TEMACPUPOBAHMA
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Heo6x041M0 3alIOMHHTh Ha CIAYX TaKxke TeMGp NpaBHAbHO HACTPOEH-
1bIX MHTEPBAJOB: UHCTOrO YHHUCOHA, OKTABbl, TEMIEPUPOBAHHBLIX KBHHT,
(BapT, TePUUA M CeKCT. DTO TMO3BOJUT COKDATHTb BPEMS [PH HePBOi
{epHOBOH HacTpoiike cTpyH. Ias TOUHOH HACTPOHKHM HYXKHO KOHTpO-
IMpOBaTb M Xxapakrep TeM6pa M GUEHHUS.

OpHofi u3 rpy6biX OWMOOK HAUMHAIOLIEro HACTPOMLUHMKA SIBJSIETCS
leNpaBrIbHasi YCTAHOBKA 30HH OHEHHH TeX MJH HHBIX HHTEDBAJOB.
\ B 3TOM c/iyyae KBHHTO-KBAPTOBHIM KPYr HHKOrja He coigercs [To3ro-
1y HaydHad HaCTpaHBaThb TOH KakKUM-JHOO HHTEpBaJOM, HeO6GXOAUMO
0eUTbCcA B IPAaBUNBHOCTH 30HB OHeHMl, To ecTb BHIGOpPA HalpaBJEHHUS
eMIIEpHPOBAHHA — CYXeHUS] MJH paciuMpeHUs UHTepBaja HyxHo
OMHHUTB: AJIf pacluMpeHusl MHTepBajoB (KBapT, GOJbIUUX TepUUH U
eKCT) pacluypeHHMe HMHTepBaja YyBeJUYUBAeT YacToTy OueHmi, cyxKe-
He — yMmeHbilaeT ee. [nf CyXeHHBIX HHTEPBAJOB (KBUHT, MaJjbix
SpUMH UM CEeKCT) CyXKeHMe MHTEPBAJIOB YBEJIHUHWBAET YACTOTY OHeHHIl,
acClUiMpeHHe HHTepBa/lla — yMeHblllaeT ee. DTH 3AKOHOMEDHOCTH Ha-
CPORLIMK AOJXKEH OUYeHb YETKO MPeACTaBAATh, 0COOEHHO eciu B Ipo-
BCCe HACTPOHKHM HCIIOAB3YIOTCS ADYLHe, NOMMMO KBHHTBI M KBapTHI,
{TepBaJbl.

3oHa HyneBblx OHeHMH TepuUHH M CEKCT HAXOZUTCH JAOCTATOYHO
ajleKo, U MeHblile BepPOSITHOCTL NolNajaHUA B HENPABUJABHYIO 30HY.
CJIH Ke 30Ha TeMIepUPOBAHUS TePUHH U CeKCT Oblla yCTaHOBJEHA He-
JaBHJBLHO, TO 3TO Jerko OOHAPYXXUTb MO PE3KOMY HADYLUEHHIO HOPM
1€HUH# B APYruX KOHTPOJbHHIX MHTepBanax. Hajgo 3anoMHuTb Xypua-
Uil xapakrep 6MeHHii 3THX HHTepBaJoB. BripaBHUBaHue GUeHUl H TeM-
’>a B Hape CONOCTaBiAsAeMOd MaJioil TepUHH U OOJBIUOH CEKCTH [1o-
OJIsieT TOYHO BECTH HACTpPOHKY TOHOB.

BeaymuBasich B M3MeHeHHe OMeHMH B TepUHMAX M CeKCTaX, HaAo
eHb TOHKO OlIepUPOBATh HACTPOEUHBIM KJIIOYOM, MOUYTH Oe3 BpaulleHHsA
ukd. Jlaxke npu MelJieHHBIX CMeuleHUAX BUpOeasi 3/echb NPOUCXOLAT
Jbllie U3MeHeHUS B KoauuectBe OGuenuit. Tyr HajAo OBITb OUeHb
HMAaTeNbHBIM, YTOOB! He TPOCKOUHTh HYXHYIO 00/1aCTh YACTOTH GHEHHH
He OTOHTH JajieKo OT HYXHOH LIMDHHB TeMIepUPyeMoro HHTepBaaa.
"METHM TaKxKe Ba>XHOCTb JJiA Leld KOHTpo/afa ofn1acTH TeMiepHpoBa-
s W paHHero BbIBJIeHUS OWHOOK TAKOIO MOUHOrO CpeAcTBa, Kak
CTpOfiKa Kpyra OO/bLIMX TeplUHH.

Heo6xoauMo AOCTATOYHO MHOIO TPEHHPOBATHCS B pa30HeHUH OK-
BBl oénacm TeMHepHpoBaHHH Ha TPU GOJBILMX TepUHH: 21 — Oo-dues’,

-Oues' — ¢pa', ¢pa' — . Ecan npu srom yacToTht OMeHHE B 3THX
YUHSAX B Bocxouﬂmeu nocneuoaaTeanocm 6yﬂ.yT HEMHOTO BO3-
CTaTh, TO MOXHO ObIThb YBEDEHHbIM B npaBuanou YCTAHOBKE BBICOTHI
iX TOHOB (C y4yeroMm NpaBUILHOCTH HacTpoHKU OKTaBhl /m~/m)
iCJIe OBJIaleHHs HACTPOHKOH Kpyra GOJbLIMX Tepuym Caesyer nepemu
OCBOGHMIO M Kpyra Manbix TepUHi: ./m—do 00" — mu-Gemons',

-6emons' — coro-Gemonrs', coro-6emors' — as' " Yem paHbile 6yﬂ.eT
l0eHa HacTpo#lKa YEeDHOBLIX HHTEPBAJIOB, TeM yBepeHHee, TOuHee Y
cTpee GYAeT OCYU(ECTBJSATbCH HAcTpoHKa Bceft 00/1acTH TeMIepH-
aHUSA.

Inepayus: HACTPOUKQ OKTU8 HUNCHE2O U 8epXHee0 peeucTpos.



[Hoc.te10BaTe bHOCTD HaL 1 POiinM

HACTpauBACM NPaByIO CTPYHY \opa 4a-6eM0Ab B OKTaBy MO cTpyliam
Xopa as 6emoas';

HACTPIUBAEM YHHCOH CTpyH \opa Asn-6eMors

B -uil he nocsiefoBaTeNBHNCTH 110 \POMaTHUECKOH raMme HacTpaMupa-
eM (TpyHbl XOPOB HHKHEro DErHcTpa” coab, coas-Gemons, a, mu
U T " g0 Jla, 3aT¢M CIPyHBI AODOB BepAHEro perucrpa‘ as-oues’',
cu', 0%, Go-dues’ w v 1 ao ®. HacTpofika Kpa#HUX perucTpoB —
He NIpPO: 10 OKT@BHOE partecenne 06 1acTH TeMIIEPUPOBAHHUA BHU3 U BBED A
DakTi [ CKH 3TO [PO.IOJkeHHe 1eMIIePUPOBAHUST BCEro OCTAMbHOrO
3BYKOpsida. HacTpofina okTaB HauuHaeTcsi yCTaHOBJEHHEM HYNEBOH 30HbI
HHTEPBA. 7, M UUCTOBYIO 40BN 1KY BCAYT NapaMH HHTePBAJOB: HHAHSsI
KBapTa —— BePXHASA KBUHTA U Manas TepuHdsi — 6osbuiasl cexcra, A0Gu-
BasICh OAMHAKOBOCTH TeMOPa 3By HaHHs HUKHEro ¥ BepXHEero HHTepBaloB,
paBeHCTBa B HUX uucen Guenuil C gocTHKeHHeMm TOHa Pa 115 NPOBEPKH
MO2KHO HOJK/IIOYHTb U HPOBEPKY UHTEPBAJNOB, B3ATHIX C OJHHM HHXKHUM
3BYKOM Yy Goabwioil TepuuH 4 Ooabwiofi aeuumn Iloka y Haunnarw-
11ero HeT GOMbLIOro ONbiTa, PEKOMEHAYETCsl BO BCeX X0Opax npu HacTPoiike
OKTaBbl OCTaBJAATb 110 OAHOM CTpyHe, uTOOBl BO3MOKHas paccTpoika
OCTaJbHBIX CTPYH XOpa He 3aTpPYAHAAA TOYHYIO YCTAHOBKY HHTepPBaJja

Kourponb mnapamMu HHUXKHSS KBapTa — BEPAHAA KBUHTAZ M HHKHSA
MaJjiasd TepuUs — BepXHss Goabluas cekcra uesnecoobpaseH noTomy, uro
OH TIOMOraeT YTOUHSATb y:Ke HacTpOeHHble paHee TOHa B cpeanedl uactTu
HacTpauBaeMOH OKTaBbl.

Hactpous oany cTpyHy xopa B OkTaBe, HeoOXOAMMO yOeLHTbCA B
TOM, uTO OGHeHHs] B TIOCJAEAOBATENbHOCTSIX OLHOMMEHHbIX WHTEPBANOB
(6ONBWMX U MadblX TepUHsIX, AeuMMax) Ha ABa-TPH Liara BBEPX HIeH-
THYHBl, TO €CTb HeT De3KOH HenocJedOBATEJbHOCTH B uacToTe OHe-
HUH COCeJHHX HHTEDBAJOB, HeT CKaukooOpasHoro usveHeruss Tembpa
B nux. Ilocse 3Toro B yHHCOH NoAcTpaHBaloT OctaJjibHble CTPYHBI XOpa

Korna HacTpauBalOTCs YHHCOH €O cTPyHOH, KOTopas cama no cebe
Aaer 3amernble OHEHHMSI, TO BHHUMAHHE MOAKJIOUAEPTCA [Js1 KOHTPOJA
OueHHH B HayalbHbIH MOMEHT 3BYYAaHUS, HA MAKCHMaJbHOW I'DOMKOCTH

CayxoBoi#l KOHTPOJb GUEHUH AOJKeH cO3HaTelbHO [ePeKIIUaThCH,
KOTAa HyXKHO, Ha CAyUiaHHE HAYaJdbHOIO MOMeNTa 3By4YaHMHd M Ha
crylraHde Guendi B 3aTyxawuied craidud 3BydaHHs XapakTep OUeHui
HEepeKo He COBMajaeT y Ha4aJbHOH W 3aTyxawueh craauy xonebanui
CabllUMOCTh OHEHHH B KOHTPOJbHBIX HHTepBaJjax pa3z/uyHa 1o Auana-
3ony. Tax, 8 OoablWIOH ¥ MaJOH OKTABaX XOPOLWO MPOCJAYLIHBATCH
OHeHHs B NOCJAEJOBaTENbHOCTAX MaJjblX TEPUHH, UTO MOXKeT ObTh He-
NIOJIb30BAHO B KayecTBe KOHTPOJBHOrO TECTa NPaBUJILHOCTH HACTPOHKH

B GoabliOH H KOHTPOKTaBaX JyYLIUMH KOHTPOJBHBIMH WHTEpBaJja-
MU SBJSIIOTCA OoJbliMe JeluMbi, MaJjble [elUMbl, B35IThle B MNOCJAE0-
BaTeMbHOCTH B KOHTPOKTaBe M CYGKOHTDOKTaBE XOPOWO CJbILHbL
fUeHHsT B TepIUleuHMax, ¥ HX MOCAeJ0BaTeNbHOCTH TaKKe MOryT GhiTh
HCIIOAb30OBAaHbL [J5 MPOBEPKY TOUHOCTH HAacCTPOHKH OKTaB B YKa3aHHOM
y4acTke Jguana3oHa

B BepxneM aHCKanTe Jyullle HCHOJb30BATb [APYroH TeCT — mapy
HHTepBaJIOB GoJbuiasi Tepuusl ¥ Goabuiast geuHvMa, NOCTPOeHHBIX OT 0j-
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HOTO W TOFO Xe HuXHero tona. Hanpumep, ¢pa — as u ¢pa — as'. Iror
TECT NPHIOJeH TaKXKe [IJA HHXKHHUX OKTaB GacoBoro perucrpa, HauuHas
¢ J1s,. OH ABaAeTcA yAOGHBIM M TOYHBIM CpPeACTBOM KOHTPOJA HM3KHX
0KTaB, TaK KakK To3BosiAeT H36GeXaTb TPYAHOIO Tpouecca YCTAHOBKH
HyJieBoIX OHeHHH

Hacrpofike cTpyH camoii HMXHel OKTaBbl HEOGXOAHMO YHeJHTb MHO-
rO BHHMAHHA W TepleHHs, NPOAEJSATb MHOTO ylpaXXHeHH# AJaA TPH-
d6peTeHHs HABLIKOB H CHOCOGHOCTeH HacTpofKH HHM3KHX 3ByKoB. Beap
Taxe OTKJIOHeHHe BbICOTB CTPYHBI Af CyOKOHTPOKTABH Ha MHTEpBaJ
leKyH/Bl IVIOXO 3aMeyaercA HeTpEHHPOBAHHLIM CJAYXOM.

B caMbBIX mociegHMX BepXHHX ABYX OKTaBaX [AJHTeNLHOCTh 3BY-
1aHUA CTPYH CJMIIKOM KOPOTKA W cpaBneHHe OHeHHH CTAHOBMTCA TPYA-
ibIM JeoM. 3[ecb MOryT GObiTh DPEKOMEH/OBAaHBl, KaK YyikKe YyKa3ulBa-
10ch, Napa uHTEpBaJOB — GoJbllas Tepuus H Oonpllasg aeuuMma, a
‘aKKe KOHTPOJb ABOHHBIMH OKTaBaMH.

B GacoBom perucrpe npH HacTpolike YHHCOHOB M OKTaB CTPYHBI ¢
JOIbLIMM KoJIHuecTBOM 0GepTOHOB AAIOT GOJbllee KONHYeCTBO CAILIK-
fbIX BBICOKOUACTOTHHIX OHeHHi, H ecJH YCTPaHATbL CaMbieé BbICOKO-
1acTOTHHIE OGMEHHs, TO CTAHOBATCA XOPOLIO 3aMETHBIMH HHXXHHE, OCHOB-
ible GHeHHA, 0coBGeHHO NpH HacTpOHke okras. To ecTh He ynaercsa usba-
MThcA JH60 OT OJHHUX, JHGO OT APYrHx Ouenuit B okrase. B atom cay-
lae OpPHEHTHPYIOTCA Ha [JOCTHXKEHHE B OKTaBe MHHMMAJbHO DPENKHX,
‘aMBIX 3aMETHBIX 10 FPOMKOCTH GHEHMH, CTapalTCsA CBecTH K MHHHMYMY
6l cymmapHbif addexr Guenuit.

HauGoJiee npaBHapHLI OpHEHTHDP NpH HACTPOiKe OKT4B 0$acoBOTO
)eFMCTPa — NOCTHXKEeHHe TIOJAHOro, Fy00KOro, COYHOro TeMbpa OKTaBbl,
MILyLIleHHA CcB0oeoOpa3HOro «phiYaHHA» OKTABbI

B cpeaHem perucrpe Mano BepOsiTeH, HO B BepXHeM perHcrpe Bceraa
10XeT Ha6noaaTbCA cayyail, KorAa caMa oTjelbHas cTpyHa aaer Gue-
g, [TosTomy B BepXsem perdcrpe He Bceraa yAaeTcd HAeaabHO Ha-
TPOMTL YHHCOH (B TOM yucJe W O APYTHM NPUYHHAM).

Koraa oaHa crpyHa B Xope 3BYYHT (aJjbliHBO, ¢ OHEHHSMH, TO
efecoo6pa3Ho cHaYana HaCTPOUTh APYIyIO CTPYHY H HOTOM NOACTPOMTD

Hell (anblikBy0, CTAPasAch B COBMECTHOM 3BYHUaHHHM XOpa 3aMackH-
oBaTb GanpwKBOCTh 3Byuanus. KoHeuHo, Koraa 3Toro He ynaercs
Aenath, 4 Tpe6OBaHHA MY3bIKAHTA BBICOKHE, OCTaeTcA OAHH NYTh — 3a-
(eHbl HerogHOH CTPyHBI HA HOBYIO

B peanpHofi HacTpofiKe MIeaJbHO HACTPOEHHHIX YHHCOHOB BO BCeM
MaTna3oHe JAOCTHYL TPYAHO, 4 N0 MY3blKaJbHbiM COOOpaXKEHHRM M He
0 KoHUA uenecoolpa3Ho. Ha HayajibHOM >rafne OBJajeHus Hacrpoii-
o¥t K 3TOMY HaJ0 CTPEMHTbHCA, HO B KOHEYHOM cdeTe 3TO jesio KBaJHpH-
auuu HacTpoHHiMKa M B HeKoTopo#i cTeneHH MHAMBHAYaJbLHOrO Npean-
TABJEHHA O KAa4ecTBE MYy3HKAJbHOTO 3ByKa KoHeuHo, W KayecTBO
3TOTOBJIEHHA CAMOI'O HHCTPYMEHTA CTABHT Ol pe/lesleHHbie OrpaHHYeHHS

XOpolIeM HHCTpYMEHTe Jierye JOCTHUb TOUHOH HacTPOHKH YHHCOHOB,
eHbllle BCTpPeYaeTci CTPYH ¢ GHEHHAMHM WIH MOCTOPOHHMMH TIPH3BY-
aAMH.

B BepxHeM perucTpe, NpHMEpHO MNOC/elHHE [IBe OKTABH, B (eJfAX
DIYEPKHBAHHS BEpXHMX 3BYKOB OKTAB BO3MOXKHO JONYCTHTb HE3HAUH-
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TeJbHOE WX 3aBbluieHHe (KOHEYHO, B TpeJenax XyJOKeCTBEHHOH My-
3bIKAJbHOH uenecoobpa3noctH) B sroM cayyae KBHHTHL U KBapThl
NpUONM3ATCA K UYMCTHIM, HeremMmnepHpoBaHHbIM HHTepBaiaM Ho TyT,
KOHEYHO, HYKHO co6II01aTh Mepy

Urto ke KacaeTrcsl KadecTsa NepBOH HACTPOikHM, TO 3amMeTHM OHO:
1U4HOCTb, YBEPEHHOCTL K (KOPO(Tb HACTPOHKH OGyAyT [OBBHILATLCS
( KaXAbBIM OUYEpeIHbIM CaMOCTOSITENIbHO HACTPOEHHBIM WHCTPYMEHTOM
OTTd4¥BaTh HABbLIKH HACTPUHKYW B jfanbHefieM GyeT ero BeJHYECTBO
0wt OtbepyTest CBOM JIOOHMUIC MJIAHBL HACTPOUKKM H KOHTPOJS, TPO-
ABHILA CBOR TBOpPUYeCKHH Mouepk

1)4e onNbITHBIA HACTPOHIUMK, €CM Y Hero Gbll NepepbiB B NMPAKTH-
ke, JUJ2KEH B TeYeHHe HEKOTODOI'O BPEMEHM HaCTPaHBaTb HHCTPYMEHTH
1151 BOLCTAHOBJIEHHS HAaBBIKOB MJIH, TaK cKa3aTh, cBOeH «(OpMBI»
[Tr3roMy Huyero yauBuTenbHOro He GyleT, eciM MY3bIKAHTY, HaCTPoO-
HBI! ¢ vy CBOH HHCTPYMEHT HE(KOJBbKO MECALEB Ha3afn, Npuiercs Kaxk Obl
3dHOLC vunTbes HactpauBarh O Taxo#l moTepe KBanuduKalHH HeOGXO-
OMMO 3HaTh H YYHTHIBATbh €e BO3BpaileHHe TOC/Ie HOBOH CEPHH HACTPO-
€k HMHCTpyMeHTa B mpouecce ynpaXHeHHi mnocreneHHo ofocTpsercs
U\ B(TBHTEJIBHOCTb CJyXa H NMOBBEIIAETCH CNOCOGHOCTh TOYHOR HACTPOHKH
c1pyH Kak ¥ B My3hIke, B CHOpTe, B HaCTPOHKe HeOOXOAUMO MOAJEp KHU-
BaTh (pVV NepHoJuuyecKod W TIO BO3MOXKHOCTH uyacTod TpeHHPOBKOH

[Tomuire

Hepadoraoiuuili HacTpoeuHbll KM04 praBeer! — B NPAMOM u nepe-
HOCHOM CMbiCJle
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