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NMPEAHUCJOBUE KO BTOPOMY H3JAAHHUIO

IIpouio nBeHanuaTh JIET C TONO BPEMEHH, KAaK BHIILIO B CBET
WIepBOe H3laHue ydeOHMKA MO MY3LIKAJBHOH aKyCTHKe, COCTaBJIeH-
Hoe Gpurajoii Mockopckoit KoHcepBaTOpHH, 3a 3T0 BpeMsi B 06.13-
€TH MY3BIKaJbHOH aKyCTHKH IIOSIBUJINCH HOBbIE PAGOThI, H3MEHH-
JIHCh HEKOTOPble TPEACTABIEHHS O MY3hIKAJbHBIX SIBJICHUSIX,

B HacrosieM, BTOpOM H3JaHHH MHODHE TJIaBhl mepepaGoTaHsl,
MHOTHE — CYIIECTBEHHO HM3MEHEHBI, YUTeHbl 3aMeYaHHsl KPHTHKH,
MHOTO€ HCKJIIOUeHO, KaK He OTHOCsIIeecs HEMOCPEICTBEHHO K Kyply
MY3bIKAJIbHOH aKyCTHKH. B yueGnuxe GoJibllloe BHUMaHHE yIeJIeHO
YTOUHEHHIO TepMHHOJOrMH. Kpome Toro, Tak Xak Kypc (usnue-
CKOH aKyCTHKH IIPOXOIMTCSL B CPeIHEH NIKOJe HeTXOCTATOYHO HOJ-
HO, TO BO BTOPOM H3JaHKHH Ro0aBjeHa TIJaBa O KoJebaTelbHOM
IBIXKeHMH. B ocrasbHoM mimaH yueGHMKA ocTasicsl TOT e CaMblf,
KaKOH OH Obl B IIepBOM H3IaHHUH.

B Hamucamuum u pefakTHPOBAHMM YUeGHMKA NPHHAMAJH yua-
crue: B. A. Baranypos u C. I'. Kopcyrckuii (r1aBa o ToocoBox
ammapare uenosexa), H. A. TapGysos (mepsblii u TpeTuit pasne-
JIbl, aKYCTHKA 3aKDBITHIX MOMEIUEHHH H o6liasi PeAaKuus ydeGHH-
xa), I1. H. 3umun (rnaBbl 0 LyXOBBIX H yAAPHBIX HWHCTPYMEHTax,

sTanoH BeicoTh), |A.A. Poxnecrsenckiii! (rsraBa 0 CMBIYKOBBIX
HHCTPYMEHTAX).

B sakstouenne npuHomy rayGokyio 6arogapuocts 0. H. Par-
Cy 3a IOMOIb, OKa3aHHYI0 MHe NpH ODOPMJIEHHH M DPEeaaKTHPO-
BaHHH HacToslleld paGoTHI

Mocksa. 1952 r. TMpodeccop H. A. I'apbysos



BBEJLEHUE

MysbikanbHas akycruka ' u3ydaer npupony My3blKaJbHbIX 3BY-
kOB ¥ CO3BYUHH, 3aKOHBl X BOCHpHATH, My3bIKAJTbHbIE cucTeMbl
¥ cTpoH, & TaKXKe IpOLLECCHl, [IpOMCXOAALNE B TONIOCOBOM ammapa-
Te yesnoBeKa MPH feHny ¥ B MY3BIKaJIbHBIX pHCTpyMeHTax MpH
yrpe Ha HHX. ,

Cpoeii OCHOBO# OHA pMeeT PU3HICCKYIO aKyCTHKY H ncuxodu-
3pOJIOTHIO CIIyXa.

B cpowo Quepenp MysblKaIbHasA aKyCTHKa CJyHAT ocHOBOH JJIA
nogrMaHus psifd siBJIeHHH, [paccmampmaeMblx B oJeMeHTapHO# Te-
opun My3BIKH (nousATHE O gacToTe W BHICOTE, O cujie ¥ TPOMKOCTH,
o cocTaBe 3ByKa H Tembpe # T. 1), B rapMoHUA (koHCOHAHC H
JCCOHAHC, yeroiuuBoCTb 1 HeycTOHYMBOCTD, focTpoeHye Co3BY-
yyuii, 06pasoBaAHAE jagoB u T. A.), B MHCTPYMEHTOBEACHAN (3BYXO-
BHE KauecrBa MYy3bIKaJbHBIX MHCTPYMEHTOB, aKyCcTHKa neBIeckux
rOJIOCOB, My.sbrxanuﬁbxﬁ cTpoil ¥ HACTPOMKA MY3bIKaJIbHBIX MHCTPY-
MEHTOB), B OpKeCTPOBKe (coueTanust TeMOpOoB My3blKaJIpHBIX Hi-
CTpyMeHTOB H IPOMKOCTb MX 3BYKOB, UCKAXKEHHE Co3ByuHit TOHAMH
coBnajeHusa ¥ pasHOCTHBIMH KOMGUHAIMOHHBIMA ToHaM#, MacKu-
poBKa 3BYKOB 3pykamu 4 T. I.).

Tagum 00pasoM, MysbIKaJIbHAS akycTuKa Kak Hayka Herocpen-
cTBeHHO cBsizaHa € MY3bIKaJbHBM rBopuecTBOM H JCIOJIHATENb-
CKMM UCKYCCTBOM.

I Axycruka — OT TPet. agyo — CIymao.



OTLEJ MEPBbLIA

KOJIEBATEJIbHBIE JIBWXXEHHSI.
BOCMPUSTHUE 3BYKOBbIX KOJEBAHWM

F'nasa nepBas
NMOHSATUE O KOJIEBATEJIbHOM JABHW)XEHHUH

Hary 3ByKoBble OLLYLIEHHs (3BYKH, IIYMBI) BBI3BIBAIOTCH BO3-
IefiCTBUEM PAasJHYHbIX KojieGaTeJbHbIX JBHXKEHWH Ha OpraH ciy-
xa,

Ha npumepe MasTHHKAa PacCMOTPUM MpOCTeiluye KoseGaTelb-
Hble IBMIKEHHS.

Hlapux, yKpemieHHbI Ha HUTH B Touke A (puc. 1), Oyner Bu-
ceTh HEIOABMIKHO, CJH Ha Hero feficTByeT TOJbKO CHJIa 3eMHOTO
[PUTSIKEHHS.

Ho cTouT J¥Ilb OTBECTH
[IAPUK M3 TOJIOXKEeHUs Das-

"Hosecuss (Trouka B) B TOU- A

ky C u 3atreM OTHOYCTHUTb
2ro, KaK paBHOBecHE Hapy- Al AN
HMIMTC ¥ MasiTHUK HayHer e AN
coBepiiaTh KovieGaTesJbHbIR ’ N
nsuxenusi. C Bospacralo- S/ \
el  CKOpPOCTbIO  IIApHK s/ N
ycrpemurcst o myre CB, no 7 h

MHepUUH [pofifeT Touky B - -
H, 3aMeljsis OBUXKEHHE,
noiiner no Touku J. Ocra-

HOBHBILNCb Ha MTIHOBEHHE, B

mapuKk HayHeT oOpaTHOe Pxc. 1

IOBIJKEHHE T0J BJAMSHUEM

TOH K€ CHJIbl ITIPUTIXKE- .

uMst, TPOMeT IO WHEPIMU TOYKYy B ¥ JOCTHrHET TOYKH C. Conep-
IMIOCH TIONHOE KoJleGaTenbHoe JBrkenye !.

B nanbHeHIIeM 5T0 JABIKEHHe OyaeT MpOMOJKAThCa IO TeX
[MOp, NMOKA CHJA TPEHMs! M COITPOTHMBJIEHHE BO3JYXd MOCTETIEHHO HE
ocTaHoBAT MasTHUK. Taxoe KoJjeGaTesbHOE ABHKEHHE HA3bIBACTCS
3aTyXaIOLIUM.

| QpaHiy3CKHe yueHble CUHTAIOT MOJNHBIM KOJIEGATENbHBIM - NBHIKEHIEM
TOJILKO JBIXXEHHE B OLHY CTOPOHY (B HallleM TpHMepe OT TOUKH C 10 ToUKH
D).




B MafTHUKe 4acos, B KOTOPBIX CHJja TPeHUst M CONPOTHBJCHHE
BO3JyXa TPeoj10/1eBacTCs NpYXKHHOH HIIH rHpei, MeeT MecTo ApY-
roii BHJ KOJMEOATEJbHOrO JABHKEHH, KOTOpbIfl HasbIBAETCsl HE3ATY -
X2IOIAM HJH ABTOKOJIEOaTebHBIM.

HanGosbliee OTK/IOHEHHE MasTHHKA OT [OJIOXKEHUS DPaBHOBE-
cusl, U3MepseMoe myroit BC (umu BD), Ha3biBaeTCAd aAMILIMTY/IOH.
B ciyyae He3aTyXaiomlHX xonebanuit ammiuryra CB pasma am-
nauryre BD, T. . 0CTaerci MOCTOSIHHOH, a MPH 3aTyXalolleM K0-
Je6aTeNbHOM [BHKEHUH aMILIHTYAd HOCTENeHHO yMeHblIaercs: Y
b KoHIle TpeBpaliaerca B HyJb.

CymMa J(BYX aMIIHTYA HA3LIBACTCS PasMaxoM KojeGanys, a
ppemsi, HeoOxomuMoe A coBepllUeHHus IOJHOTO KoJIeGaTeNbHOTD
JIBIIKEHUS, HA3bIBAETCSA TIEPHONOM.

Pac. 2

B mesaTyXaiolleM H 3aTyXalolleM KoJieGaTeNbHOM  JIBUKEHNH
neproj OCTAeTcs MOCTOSHHBIM (B saTyxampoueM koJiebaTebHOM
JBUKEHHH [IOCTOSHCTBO nepuona o6bsiCHSeTCs YMeHblIeHAEeM CKO-
pocTd KoJebarebHOro newxenns) . Takue xosiebaTe/ibHble  LBH-
Kenusi HA3bIBAIOTCS MEPHONMUCCKUMH MK rapMOHHYECKHMH.

KosngecTBO MOJHBIX KoJIe6aHMi, coBeplIaeMoe MasTHUKOM B
equnnLy BpemeHH (0ObIYHO B MHHYTY), Ha3bIBAETCH qacTOTOM.

MastnHEK KOMeOJIeTcst MO BJIHAHHEM CHJE! 3eMHOTO TIPUTSIZKE-
yusi, KonmeGanua 3Bydalinx TeJ IPOUCXOMAT O BJIMAHUEM 170041
MX COOCTBEHHOH YIPYrocTi (BO3LYIIHbIL cTosi®, MeTaInyecKast
JUIACTUHKA, JePeBsHHBbII GpYCOK), WU N0 BIMARMEM yIpyrocTH,
JOJlyUEHHO TMyTeM HATSKEHHs TeJa (cTpyHa, MeMOpaHa).

Hanpumep, ecli HaTAHYTyIO CTPYHY OTBECTH U3 IIOJIOZKEHHA
papHOBecHs (pHC. 2) 1 OTIYCTHTb, TO OHa HAUHET copepiIaTh Ko-
nebaTesbHble JIBHMKEHUS, KOTOpBIE MOTYT GbiTh 3aTYyXaloWUMH
(poprenuano, appa,— Koraa cTpyHa BO30yXAaeTcs yaapoM, HiIH
[I[MITKOM) ¥ He3aTyXatollMi (CKpHIKa, BHOJOHYe/b,—KOra cTpY-
Ha BO30OyXKIaeTcs CMBIUKOM) .

Ammjuryaa crpynsr CD (puc. 2) — MmaJjia, a MOSTOMy H pasMax
10 CpaBHEHMIO C AMIIATYIOH M DasMaxoM MasTHHKa He3HauMTe-
sgen. Iepuon KoseGaunus CTPYHBI p3Mepsaercst MOJSIMH CEKYHABL

YacroTa KosieGaHuil 3pydalllyx —YIPYrux TeJ HECPaBHEHHO
GoJsibille, YeM 4acToTa koneGanuii MasTHuka, CoplmuMas gacroTa
wavenstercss oT 16 kosebGanHui B CEKYHIY (xfc) mo 20000 K/c
(pu6MMsUTENBHO), B TO BpeMd KaK 4acToTa KoJIe0aHuH MasTHH-
X2 M3MepSeTcsi HEeCKOJbKMMU KoJeGaHUSMHU B MEHYTY.

Mpl pas6upanu KojeGaHus MaATHHKA, yro6Bl TO3HAKOMHTHCS
o SJeMeHTaMu KoneGaTelbHOTO NBHIKeHUs. KoueuHo, xonebaHus
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MASITHHKA He MMEIOT HHKAKOro MYy3bIKaJbHOTO —3HAUEHHS. JIvie
NpH 3HAYMTENLHOM yBEJHUEHAN HacCTOTEHI (npr KoJeOAHUSAX YNPY-
X TeJ) 3TH OTHeJbHEIe KOJIe0aHHs CIMBAOTCA B HAlEM CO3Ha-
HHHM, § MBI BOCIDHHHMaeM MX KaK HOBOE€ KauecTBO—3BYK.

IIpu koneGaHud YNPYTHX Te1 B BO3JYILIHOM cpelie B HeH BO3-
HUKAIOT BOJHDI, KOTOpblE MPEACTaBJSAIOT COGOH TEepHOIMIecKue
CryLIEeHHs M PaspexeHusi BO3ayXa. Sr1oro THNa BOJHbI HOCAT Ha-
3panue NPONOJBHBIX, TaK KAK HANpaBJeHHe JBIKCHHA HdacTHIl
BO3JyXa COBIAJAET C HATPABJEHHEM PACIpPOCTPAHEHHS BCErO npo-
necca.

Ec/iu 3BYKOBbIe BOJIHBl BOSHHMKAIOT B OTKDHITOM MECTe, TO Ta-
Kyie BOJIHBI HA3bIBAIOTCS GErylUMMH, eCU Xe OHH BO3HMKAIOT B 33-
KPBITOM NOMEIIEHHH, Te HMEIOT MeCTo MpAMbie H OTpaKkeHHbIE
BOJIHBI, TO B pe3yJbTaTe MHTEp(epeHiry (p3anMoelicTBUs) NPS-
MBIX M OTPAZKEHHBIX BOJH HHOT/IA MOTYT BOSHMKHYTb TaK HasblBa-
eMble CTOSTYUE BOJIHBL

B 3aBpcuMoCTH OT (asbl, T. €. B3aUMHOTO PaCTONOKEHUS MH-
Tep(hepHPYIOIINX BONH, MOXKET BOHMKHYTb HJIM yCHJIEHHE 3BYKa
WM ero ocJab/enne, Ju6o, NPy pasJHIHOH JJIHHE BOJH (npu pas-
JIMUHON yacToTe KoJieOGaHui), MEePHOANUECKoe YepeloBaHUe YCHIIE-
Huft ¥ ocjaGueHufl 3ByKa (Tak HasblBaeMble 6uenusi), Ecau 3BY-
KOBAs BOJHA BCTPEUaeT Ha CBOeM INyTH IPENsTCTBAE, TO OHA Kak
6Ll o6Texaer ero. Takoe sSBJIeHHE Ha3bIBAE€TCS auoppaxunei. OT
QOpMBI TpeMeTa, IIaJKOCTH ero MOBEPXHOCTH 3aBHCHT cTeneHb
madpaxuun. Judpaxius nosBOJSeT CIBIIATH 3BYKH, BO3HUKAIO-
[iye 3a NpensiTcTBMeM, HarpuMmep, 3a KpYriofl TONHPOBAHHOM KO-
JIOHHOH.

Kak yKe CKasaHo OBUIO BBIIIE, Mbl BOCIDUHAMAEM Kak SByKH
pasiuYHOfi BBICOTh KOJI€OaHMs YNPYrHX Tl C yactoTo#i ot 16 X/c
10 20 000 k/c. OaHAKO B My3bIKaJbHOM MCKYCCTBE NPHMEHAIOTCAH
3Bykn ot 16 ¥/c (opran) mo 4 300 k/c (daeiita nuKKOJIO Hax Pra-
JKOJIeThl CKPHMKH). DoJiee BHICOKHE 3BYKH HE NPHMEHAIOTCs TOTO-
My, YTO OHH OUYeHb [IOXOXKH IO TeMOpy H, KpOME TOrO, HX TPYyAHO
pa3NHuuTh TO BhicoTe. Ho u3 3TOro KOJIMYECTBA 3BYKOB B MySBIKE
NpHMeHSIIOTCS He BCe, a TOJBKO Te M3 HHX, KOTOpbIe 06 be AMHSAIOTCS
pexy €oGOH B ONpeesieHHble MY3bIKaJbHbIE CHCTEMEL, T. €. Ha-
XONATCS B ONpENEJNEHHbIX SICHO Pa3JHYHMBIX 3BYKOBBICOTHBIX OT-
HOILEHHUSIX.

OGBIYHO MY3BLIKAJbHBIMYM 3BYKaMH HasblBalOT 1€ 3BYKH, XOTO-
pble BOCIPOM3BOAATCS TBYECKUMH TOJIOCAMH MM HA MYy3bIKaJb-
HbIX MHCTPYMEHTax. DTH 3BYKH 00JaJaloT BIIOJHE ONpeleeHHbI-
M} KauecTBaMH: OIpefe/eHHOH BbICOTOH, ONpeNeseHHOd TIpoM-
KOCTbIO M TeMOpOM (B 3aBHCHMOCTH OT MCTOPHUCCKMX M o6ue-
CTBEHHBIX YCJIOBH, CYIIECTBYIOIMX Yy JaHHOTO Hapoja HJH Ha-
unn). Kpome Toro, B MysblKe YNOTPeOJISIIOTCA M HEKOTOPHIE IIYMEL
(c03KHBIe 3BYKH C HEONIPE/IeJIeHHOH BEICOTOM, HO C ONpEJE/IeHHbIM
TeMGPOM ¥ IPOMKOCTBIO).



Faasa B'rop‘au
BbICOTA 3BYKA

§ 1. Bricotoit 3BYKa HasbiBaeTcsl OTpaKeHue B Halllem Co3Ha-
HUH YACTOTHl KoJieGamus Ympyroro TeJa. Mpbl BOCHpHHHMAaeM Kak
3BYK OJHOrO M TOro Ke HasBaHWA He ONMpENeJeHHyIo 4acrory, 2
psf GIM3KHX YacToT. Hampumep, Kak a' Ml BOCIIPUHHMAaeM KoJe-
GaTesbHble JBHXKEHHsI He TOJIBKO C yacroToit 440 K/c, HO ¥ € Ha-
croramu 435, 436, 437, 438, 439, 441, 442, 443, 444, 445 /e
(»npwénwsuwnb‘no). Takum 0GpasoM, B HalleM CO3HAHHH 4acToTa
nepepabaThIBaeTcs B BBICOTY.

UetoBeK CMOCOGEH CJIBIIATH BECBMa MaJble J3MeHeHHs BBICO-
o1 3ByKa. CiyxoBo#f ammapart qenoBeKa OTMEUaeT W3MEHeHHe Bbi-

| COTHl HE OIMHAKOBO B pasHbIX 06JacTAX 4acToT. Han6osee ocTpoO
MEl 3aMedaeM W3MeHeHHe BBICOTBI TOHOB B obnactn ot 500 1o
3000 x/c. [ist TOTO, 4TOOBl 3aMETHTE STY pasHuIly, TpeOyercst H3-
menenye B b nentos (1/40 ToHa).

B HU3KOM Perucrpe TOT HHTEPBaJ yBeJIMuuBaercsa 1o 1/10 T0O-
pa (mamnpumep, B CyGKOHTPOKTABE) . B BbICOKOM perucrpe, rnocie
3000 k/c, NHTEpBaJ pasiHueHHs 3BYKOB 1o BbICOTE TaK¥Ke HEMHO-
ro yBeJHYHBALTCS. TIps ONHOBPEMEHHOM CHyIIaHHA IBYX 3BYKOB
MOSKHO 32MeTHTh OueHb HeOOJbIIYIO pasHHUIy MEXJy HIMH, 6s1aro-
mapsi OueHusiM, KOTODHIE OTUeTIMBO CJIBIIIHBL, €cHH CIymaTp
o6a 3ByKa OJHUM YXOM. TIpu caymaHuy ABYX 3BYKOB, oouepesHo
[ONBOMMMBIX K pasHbIM yHIaM, pasuuia, HaobOPOT, yBeJHUH-
BaeTcs.

§ 2. Ecnu Mbl GymeM CaylmaTh KOpOTKHME IO BpeMeHH 3BYKH,
OCTENICHHO yMeHblas MX JUIMTETbHOCTD, 70 3aMEeTHM, UTO 3Ha4M-
TejIbHOE yMeHbllleHue JJIHTeTbHOCTH BBI3LIBAET TOTEPIO OLIYIIEHHA
3bICOTHI 3THX 3BYKOB. '

Heo6x011MO HEKOTOpPOe MHHUMAJbHOE KOJIMUECTBO KOJIeBaHUH
B CeKyHLY AJisl TOro, 4TOGbl UEJOBEK MOT CYAUTH O BBICOTE 3BYKa.
UccnenoBanyst MoKasany, 4To MAHEMMAaJbHAs JJINTEeJbHOCTD 3BYK3,
Heo6XonauMas JIsi OmpelesieHuss ero BLICOTHI, 3aBHCHUT OT €ro Ha-
CTOTHI.
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Ilas G, (koutpoktaBu) TpeGyerca 0,080 cek.

, & (Manoil OKTaBbl) » 0,035
, h? (BTOpOH oxTaBH) , 0,015 ,
, h3 (TpeTbeil OKTaBH) , 0,013 ,
, B3 (natoil oxTaBHl) » 0,018 ,
-, eSS (WeCTOH OKTaBH) 0,030 ,

Vs mpuBeneHHOH TaGIHIbl BUAHO, 4TO HaHGOsee KOPOTKHE 3BY-
KM BO3SMOXKHBI B o6macti gactor ot 700 mo 3200 k/c, T. e. oT J*
o g*.

B HU3KOM perrcTpe, B 06iacTH CyOKOHTPOKTaBbl M KOHTPOKTa-
Bbl, JUINTENBHOCTb 3BYKa JOJKHA ObITh JTOBOJBHO GOJIBIIION.

§ 3. CnocoGHOCTb MeJIoBeKa ONpejelsiTh 3aJaHHbe MYy3SbiKaJb-
Hble HHTEPBaJbl ¥ BOCHPOM3BOAHMTH HX TOJIOCOM, a TaKkKe C1oco6-
HOCTb OTIPENEJISiTh 26GCOJIOTHYIO BBICOTY 3aJaHHBIX 3BYKOB H BOC-
TIPOM3BOIATL HX TOJOCOM SIBJSIOTCS CBOHCTBAMH — MY3BIKANBHOTO
cIIyXa.

B nepBoM ciiyuae, KOTJa OTHOLIEHHE MEXKIY BBICOTAMH BBYKOSB
OIICHMBAETCST UeJOBEKOM KaK MY3bIKaJbHBIH HMHTEpBaJ, Kak HEKO-
TOpOe OTpefie/IeHHOe KauecTBO, CJYX Has3bIBACTCH OTHOCHTE/JBHBIM.

Tak Kax TIpY HEKOTODBIX M3MEHeHHfX MEXKIy YacToTaMu 3BY-
KOB MY3BIKaJbHBIH HHTepBaJ MeXIy HHMH COXpDaHsAeT CBOIO Kaue-
CTBEHHYIO ONpEJeJIeHHOCTb, TO KaXXAblH HHTEPBAN MOXKET MMeTb
HECKOJIbKO KOJIMYECTBEHHBIX BBIPAXKEHHH.

HaJipuiie OTHOCHTEJbHONO CJIyXa COBEPLIEHHO HEOOXOMMMO MJIst
My3bKaHTa. PasButye ero mpeaycMOTPEHO yueGHBIMH IIaHAMH MY-
3BIKAJBHBIX TIKOJ, YYHJIHIL H KOHCEPBATOPHH.

Bo BTOpOM ciayuae, T. €. IPH HaJMYMM CIOCOGHOCTH OIpeie-
JISTh aGCOMIOTHYIO BBICOTY 3aJaHHBIX 3BYKOB (CTyIeHe#) MM BoC-
MPOM3BOJAHATH UX TOJOCOM, CJIYX HA3BIBAETCS AGCONIOTHBIM.

OG6bIUHO YesoBeK, 00Jafalomuil aGCONMIOTHEIM — CJAYyXOM, HMeEeT -
TaKKe ¥ OTHOCHTEJbHREIH, HO OBIBAIOT CIyYaH, KOTJIa NPH aBCoJoT-
HOM CJyXe YeJOBeK BOCHDHHMMAeT MYy3blKajibHble HHTEpPBAJIbl He
KaK HEKOTOpOe ONpeNeJeHHOe KauecTBO, a JIHUIb KaK CyMMy He
CBSI3AHHBIX MeXTy 000010 3BYKOB.

AGCOIOTHBIE CIyX OblBaeT OBYX THIOB — MCTHHHBIA M JIOXK-
Hbl. JIJIst epBOTO THIA HEOGXOLMMO HaslMuue y uesoBeka oCOGBIX
(U3HOJIOTHUECKHMX 3a1aTKOB. BTopo#l T aGColoTHOrO ciyXa Tpe-
6yeT TOCTOSIHHBIX M JUJIMTEJIBHBIX YIIpaKHeHHH. : '

Tax, eca¥ HCTHHHBIA CJIYX TIPOSIBJISIETCS Y2Ke C caMOINo PaHHEro
JeTCTBa, TO JIOXKHBIH CIYX MOXKHO BHIPaGOTaThb TOJbKO B GoJee
3penoM Bospacre. KpureprueM XOpoIIero, HCTHMHHOTO aGCOIOTHOTO
cJyXa SIBJISIETCSl CIOCOGHOCTh ‘OBICTPO ONPERe]sATh BHICOTY 3aJaH-
HOro 3ByKa. YesoBek, 06Jamalouiuii JIOMGHBIM aOCOJIOTHBHIM CJIY-
XOM, OOBIYHO [YTEM YIpa)KHEeHWil 3allOMHMHaeT KaKOH-JHOO ONMH
3BYK, HampuMep, a!, ocTajbHble 3BYKH OH ONpeNesseT, CPaBHHBAA
HX [0 BBHICOTE C 3THM 3ByKoM. Kpome TOro, BCTpedaroTcst JuLa, y
KOTOPHIX abCOMIOTHBIH® CJIYX CYIIEeCTBYeT JIMIb IO OTHOUIEHHIO K
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TOMY MHCTPYMEHTY, Ha KOTOPOM OHE HrpaloT 1. Ho Bo Bcex ciydasiX
aGCOJTIOTHBIH CAYX crioco6eH ONpeaessars # BOCIIPOM3BOIUTD HE 4a-
CTOTy 3BYKa, @ €ro BBICOTY, 1. e. ero NMpUHA/JIEKHOCTb K TOU HJIH
HHOH CTYyIeHH.

HekoTtopble JuLa, HE obnanarollye aGCOMIOTHBIM CIYXOM, MoO-
IyT OnpeaeNsTb BHICOTY 3BYKOB, MOJIb3YsCh KaKnHMHA-HEOYAp 100a-
poulbIME criocoGamu. Hanpumep, HexOTOpble IEBIBl OMPEeleAloT
BBICOTY 3BYKa, IOJB3YACH OILyIIeHHEM HaIpsKeHHs TOJIOCOBBIX
CBSI30K.

TlyteM yrpajKHeHuit MOXKHO Ge3ycJIOBHO PasBUTb OTHOCHTEJIb-
bt cayx. Jro ke Kacaercs [IpeBpalleHust JIO?KHOTO a6COJIIOTHOTO
cryxa B OMUSKHH K {CTHHHOMY, TO 9TO IioKa eiue He JOKa3aHo
OlbITAMH.

Jlns My3blkanTa GOJBLIOR ayaucHpe MMeeT Hajuupe BHYTPEH-
Hero CJyXa — CHOCOOHOCTD BoOGpaxKaTh BBHICOTY 3BYKOB u (B ua-
CTHOCTH) CO3BYYHI. BuyTpeHHH CIYX TO3BOJSAET HCIIOJIHUTEJTIO CO-
cTaBUTb NpeacTaBjeHHe O My3BIKaJIbHOM NPONSBENCHAH o ero
npociIyluBafusd, a KOMIIOBHTOPY JAaer BO3MOXKHOCTD co3[aBaTth
npousBeienue 0e3 MOMOLLE MHCTPYMEHTa.

§ 4. Jlast TOYHOTO onpe/ie/ieHus 4acToThl Kosie6anuil 3Bydallle-
o Teja MPUMEHSIOTCH pasHoo0pasHble mpuGOphbl U METOMbL.

[TpocTeHIMM H maubosiee CTapbiM METOLOM SBJISETCS CJYyXOBOC
cpasHeHHe JaHHOIO 3ByXd ¢ ApYyraM, OMUBKHM K HEMY 10 BbICOTE
3BYKOM, 4acToTa KOJIeGAHMil KOTOPOro TOYHO H3BECTHA, B mocne-
HYIONHUH CYeT GueHuil, BOSHUKAIOMAX MEXKLY STHMH ABYMs 3BYKa-
vy, Tax Hanpumep, €ciIu pecJeyeMblii 8ByK AaeT € cpaBHUTEb-
HBIM 3BYKOM gacToThl' 440 K/c moJITOpA Guenusi B CeKyHLY, a C
APYTUM CPaBHHTEJBHBIM 3BYKOM UaCTOTHI 444 x/c—rBa C TMOJOBHU-
Holi GUeHWst B CEKyHAY, TO 1acToTd eno KoneGanuil Oyjer pabHa
4415 K/c, U TaK pajee.

OJIHAKO CJIYXOBOH criocol cpaBHeHus TPy/AeH, Tax Kax Tpebyer
CIIEIMAJIBHON TPEHHPOBKH ClyXa pccenoBarens. A eciy MCHBITY-
eMBIi 3BYK JaeTCsl UeJIOBEKOM (ampuMep, TOJIOCOM, id CKpUTIKE
M T. 11, Ha HLyXOBOM MHCTPYMEHTE), TO OH OBGLIMHO WHCTHHKTHUBHO
NoJCTpanBaeTcss Ko BTOPOMY, CTLILIMOMY MM 3BYKY H3MEPHTEJE:
woro npubopa. IToaroMy pesyJbTaThl CpaBHEHHS nosy4aoTcs He-
TOUHBIMH.

Boslee TOUHOE ONpeeIeHAe yacToThl KosieGaHui —3Bydallux
TeJ Aaer CTp*O6OC’KOIII/I’q‘eCKI/II71 meron, cpapHerus. Tlpu 5TOM ucene-
ayeMblii 3BYK npeBpaiaercst B CBETOBBIC PMITYJbCHl  (BCHIBILKH
JaMIbl C TJEIOIHAM paspsiioM), OCBEILlAoNIne cucTeMy  Bpamiaio-
LLAXCS JUCKOB € UepeyiouMMHuCs yepHbIMH ¥ OeJIbIMH CeKTOPAMY,
cOOTHOIIIGHHS CKOPOCTEH KOTOPHIX TIPOMOPIMOHAJIbHBI COOTHOILIEH]!-
AM MexXAy uucaaMu xoneGanuii KakoH-1n6o My3blKaJbHOH CH-
crembl. 1lpy COBNAjeHHU HHCIa KoJleGannil HCCJIelyeMoro 3ByKa
¢ UMCJOM NPOXOASIIMX CEKTOPOB Ha KaKoM-Tn00 M3 M3MEPHTEJH

1 B nanHOM Cjyuae pelraioliee amavenue AMeeT TeMOp 3BYKa.




HBIX IUCKOB, H300paskeHHe Ha IIOC/JefHeM TI0KaXKeTCs OCTaHOBH:3-
mHuMcsi, DTO €CTh MOMEHT YHHCOHAa JBYX KoJeGaTeNBHBIX MpOLec-
COB.

B cymecrBymoomux Haubosee paclpoCTPAHEHHBIX CTPOOOCKOINH-
YeCKMX YACTOTOMEepaX IIPUMEHEHbl KOMIUIeKTh M3 12 u3mepHTesb-
HBIX JIMCKOB, CKOPOCTH KOTOPbIX HaCTPOEHBI 110 PaBHOMEDHO-TeMIIe-
pHpOBaHHOHA My3blKaJbHOH ckaJse. Ocoboe mpucrnocob/eHne mo3Bo-
JIsieT IJIaBHO M3MEHSTb CKOPOCTb BpallleHHsl BceX AMCKOB OJHOBpe-
MeHHO B mpenenax 3%, UYTO COOTBETCTBYeT M3MEHEHHIO BHICOTHI
3BYKOB B lIpefesiax = NOJIOBHHBI TOJYTOHA. YKasaTesb Ha IIKaJje
mpu6opa AaeT BOBMOXKHOCTb, B MOMEHT IOCTHXKEHHA YHHCOHA ¢
HCCJIElyEMBIM 3BYKOM, CDasy TPOYECTb BBICOTY IIOCJIEIHETO OTHO-
CHTEJIbHO OJIKaHIlero HOpPMAaJIbHOIO TEMIIEPHPOBAHHOTO 3BYKA, €
ToyHocthio 1o 0,01 mosyrona (T. €. 40 OZHOTO ILEHTA).

IIpu6op oueHbL YyBCTBUTEJIEH, He TpeGyeT OT OllepaTopa Creny-
aJbHOH TPEHHDPOBKH CJ1yXa, U He H3JaeT HUKaKHX 3BYKOB, K KOTO-
pBIM MOr GBI ITOACTPAHBATHCS HCIIOJHUTEbD.

[lonyuaemble Ha HeM B MY3BIKAJBHBIX (JOrapradMuIecKnx)
€IMHULAaX BBICOTH 3BYKOB MOTYT OBITh, IPH HaXOOHOCTH, IepeBe-
JIeHbl B COOTBETCTBYIOIIHE YACTOTHI KoJeGaHHH (repibl), MPH LO-
MOILY CHeUHANbHBIX TAOMUIL,



Fnasa TpeThs

POMKOCTb 3BYKA

§ 1. Cuyoit WIH MHTEHCHBHOCTBIO 3BYKa HasbIBaeTCs KoJHYe-
CTBO 3BYKOBO# 3HEpIruy, mpoxofsiel yepes eIMHUILY MOBEPXHOCTH
B eIMHMIly BpeMeHH, a I'DOMKOCTBIO 3BYK2 Ha3BIBAeTCsl OTPAKEHUE
B HallleM CO3HAHHMH CHJbI 3BYKa.

['pOMKOCTb, KOTOPAs qBJISTeTCS] HAIIUM OLIYILEHHEM, H3MeHSeT-
Csl HEIPOMOPIHOHATBHO CHIE 3ByKa. YBeJqnuuBas CHIy KaKoro-Jia-
60 3ByKa B 2, 3, 4 pasa, Mbl 3aMeuaeM, HTO Haille 3BYKOBO€ OLLY-
menue (NPOMKOCTD 3Byka) He PacTeT B YKa3aHHBIX OTHOUICHUSX.
Ec/u, HampuMep, YBEJHIHTD cuiTy 3ByKa B MUJUIHOH pas, TO ero
FPOMKOCTb He BO3DACTET TaKXe B MUJLJIHOH Pas.

B 1846 r. ¢usuosor BeGep yCTaHOBUI KOJIMUECTBEHHYIO CB#A3b
MeKy OLlylleHueM H pasapaKeHueM, BBLI3LIBAIOLIMM 3TO OLLyLLe:
uye. B majbHei1eM (1860 r.) Pexuep nojBepr 3aKOH BeGepa Ma-
TemaTHuecKo# 06paboTKe, B pesyJ/bTaTe KOTOpO#l GBI copMyTHpPO-
BaH 00K nenxo-pusnuecKuil 3aKOH BeGepa—®exuepa, COrnacio
KOTOpOMY OLIyLIEHHE Ji3MeHsIeTCs I1POMNOpPIHOHAJIbHO sorapudmy
pasapaxKeHus. Corylacio 3ToMy 3aKoHy, IIpH yBeNMYEHUH CHJIBI
syka B 100, 1 000 u T. 4. pas ollylleHue yBeJHYHBAETCA COOTBET-
cTBeHHo B 2, 3 U T. . pasa.

Hopble McCJHeNOBAHHS 32BUCHMOCTH IPOMKOCTH OT CHJIBI 3ByXa
okasany GoJIble PACXOKIEHHA € sakoHoM BeGepa—®exuepa. Ho
JUist cpaBHEHHs 3BYKOB II0 HX cHJIe 0Ka3ajloch 04eHb yI0GHO IOJIb-
30BATbCS 3TUM 32KOHOM. '

UeioBeyecKoe YX0 CroCOOHO BOCIIPMHUMATb 3BYKH, CHIA KOTO-
pHIX MOKET H3MEHATbCA B MuHapasl pas. OT mopora CJIBIILIIMO-
cti 1o 60JIeBOTO nopora ! 3BYK yBelHIHBACTCH mo cuie (B cpen-
wel 06JaCTH YacToT) B 100 000 000 000 000 pas. EcTtecTBEeHHO, UTO
NpH OnepHpOBaHMH TAKMMHU BeqMuUMHAMH YyHOGHee [OJb30BATHCA
ux jorapudMamu.

1 TloporoM CJIBIITAMOCTH HasbIBaeTCsl TPaHMLA, HHXKE KOTOpOH MBI BOOOILE
nepecTaeM CJIbIIATD SBYK. Ve IMUMBATb CHIY BBYKa MOWKHO TOJIBKO 0 M3BeCT-
Holt mpaHuIbl—GC0JeBOro TOpPOra, nocle KOTOPOTO HACTYIaeT HEenpHATHOS 1e-
KoTaHwe B yXe, a saTeM 60Jb.
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JlorapuhMuueckoi eluHuUel HM3MEPEHH TPH STOM  CIYXKHT
«hoH», WM «Gen» (B uecTb uzobperaTens tenedona I'. Benna).
Vo6Hee [OMb30BATLCS «ASIHOENOM»—eIHHHAIEH H3MepeHUs B
necsith pa3 Menbluell Gena. lenu6en o6o3HauaeTcs 3HaKaMH db unu
16. TakuM o6pasoM JenuOesioM sBISeTCS eIMHALA H3MEDEHHS,
BEIpa’Kalollasi e/[Ba BaMETHHI IPHPOCT TPOMKOCTH 3ByKa —Hal
ypOBHEM LIyMa B IOMELIEHHH HJIH NMOPOTOM CJBIIHMOCTH. (Cyuue-
CTBYeT CIelHaJbHbI NPHOOp - IIyMOMep JUIsi ONPEAE/IEHHs! YPOBHA
rPOMKOCTH B 10.)
YpoBeHb I'POMKOCTH KOJIMYECTBEHHO MOXET BhIpaxarbecs B nb.
B 5TOM caydyae 3a HCXONHYIO BeJHMUMHY NPHHHMAETCH CHJIa 3BYXKa
fIpH NHAHUCCHMO.
HanpuMep (mpuGJIH3HTENBHO) :
IIMAHHCCHMO OpKecTpa == 55 16
dbopTuccumo opkecrpa (BGmusu) = 100 16
mwyM mponesiepa (B6ausu) = 120 16

Jeuuben sBJsieTCss YROOHOH BeJMUMHOH HJIsi OTIpefeeHHs HH-
HAMHMYECKOTO [MaliasoHa MYy3bIKAJbHBIX HHCTPYMEHTOB H IeBYe-
CKHX TOJIOCOB, B 3TOM cJayuae 3a.HCXOAHYIO BEJMUYHUHY TIPHHHMAaeT-
csl CHIa 3BYyKa Ipu muaHuccuMo. Tak, IUHAMHYECKHd JHanasoH
posina=44 16, BuojoHdean=238 n0.

§ 2. Ecau Mbl GyfieM CAymiaTb 3BYKHM PasjHYHBIX 4acTOT, HO
OJIMHAKOBON CHJIBI, TO 3TH 3BYKHM OKaXyTcs NJs Hac DasidyHOR
TPOMKOCTH. ‘

Jlsist Toro, 4TO6bl BBISICHUTbH YPOBEHb NPOMKOCTH 3BYKOB pas-
JIMYHON YacTOThl, ObLIM NPOBEXEHBl JKCIepUMeHTHl. KombiTyeMbiM
maBajuch aBa 3ByKa: omuH B 1000 X/c, npyro#i — NpOM3BOJIbHOM
Ya¢TOTHI, M NMPEAJIArajoch OTPEryJupoBaTh Culy 3syka B 1000 k/c
Tak, 4ToGbl 3TH IBa 3ByKa OblIM PaBHOH rpoMkocTd. B pesysbra-
Te GOJIBIIONO YHCJA TAKONO POJA 3KCIEepHMEHTOB COCTaBUIOCH
rpecTaBIeHe O PABHOTPOMKOCTH Das3JIMUHBIX 3BYKOB CO 3BYKOM B
1 000 x/c.

Hrak, nBa 3ByKa paBHOH TPOMKOCTH, HO PasHOH YacCTOTHI B 06-
leM cJydae MMEIOT PasHylo CHiIy. D10 sBJeHHe OObsCHAETIS
Pa3THYHOH YYBCTBATEJBHOCTBIO HAIIEro yxa K 3BYKaM DasjHYHOH
yacToThl. YesoBeueckoe yXo HawGosiee YyBCTBHUTENBHO K YaCTOTAM
ot 500 mo 3 000 x/c.

B MysblKanbHOH MpakTHKe Tpajgalid POMKOCTH ©0003Haua-
1otesi: ppp, pp, p, mp, mf, [, ff, fff.

HsMeHneHHe TPOMKOCTH Ha OJHY CTyINeHb 3TOH IIKaJsbl COOTBET-
CTBYeT, 10 NAHHBIM JINTEPATYPHl, YBEJHUYEHHIO YPOBHSI TPOMKOCTH
NpHOJIUSHTENBHO Ha HecsaTb—aBeHaauats m6. CoenoBaTesbHO, Ipa-
Iauusi TpOMKoCTH oT ppp no fff obunmaer or 70—85 n6. Hsmepe-
HME JHamna3’oHa MOIIHOCTH (CHJIBI) CHM(OHHUECKONO OpPKecTpa Kak
pas majo 3TH YUCaa.

OnHnako HOBeHIIME HCCIeLOBAHHS OKA3aJH, YTO IIpUBENCHHbIE
Bhillle JaHHbIE OTHOCHTEJIBHO TPAaJalMH¥ TPOMKOCTEH HeZO0CTaTOYHO
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[OJIHB, TaK KaK B HHX He MPUHSATHl BO BHMMaHHE TIDOMKOCTb OT-
JebHBIX HHCTPYMeHTOB (ff Ha CKpHIKE HE MOXKET OLITh ITPHpaB-
HeHo K ff TpomGOHa), ypOBeHb IIyMa B TOMEIICHHH (npu 60Jib-
IeM IHIyMe B TIOMEIIEHHH pp WHOe, YeM TIpH MeHbIIIEM) U BOCIPHU-
qTHe NHHAMUUYECKHX OTTEHKOB Das3/WIHBIMH JIHIAMH, 3 OXHHM JH-
OM — B PasiHuHOe BpeMsi (y OXHOMO HCIBLITYeMOro NpH OmbTax
ff coorsercrsyer 87 16, a ¥ npyroro—112 n6'; y oxHoro ¥ TOTO
e HCIBITYyeMOrO p COOTBETCTBYeT B Pas/HYHOC BpEMS 63 n6
u 76 n0).

Bce 3TO TOBODHT 00 OTHOCHTeJILHOCTH JAHHAMHYECKHX OTTCHKOB,
TIPUMEHSEMbIX B MY3bIKaJbHOH NMPAKTHKE, H O 30HHOM TIpHpOJE JM-
HaMHUYECKOIo CJIyXa.

§ 3. [lon medcrBueM 3BYKOB pasJMYHON CHJIBl HM3MEHFACTCH
qyBCTBUTEJIPHOCTL yXa. Hampumep, 3ByKH cpeqHel CHJBI IOCJe
CJIyLIIaHUs] OYeHb CHJIBHONO 3BYKa 6ymyT kasatbesi THxuMH. Te »xe
8BYKH B THIIMHe OYyAyT KasaTbCs IPOMKHMA. Takum o6pasom,
gyBCTBUTE/JILHOCTb YXa B OTHOCHTEJNBLHOH THINMHE IOBHINIAeTCH, 2
1P HAJMUHA 3BYKOB GOMbILIOM CHIIBI—IOHIKACTCA, Takoe IPHCIIO-
co6/leHne K 3ByKaM DasMHYHOH CHJIbI Ha3bIBACTCA aganrauuef
ciyxa.

V3MeHeHHe UyBCTBUTENBHOCTH yXa IIPOMCXOIUT TaKXKe BCJIC-
CTBHe TPOIOJIKUTENBHONO CJAYLIAHAs 3BYyKa. Ecay crymarb 3BYK
GoJIbLIIOH CHJIBI B TeueHHe NPONOJIKHTENBHOro BpEMEHH (MHHYTBI
¥ 6oJiee), TO NPOMKOCTb €ro OYAeT MOCTeNECHHO MalaTh BCJIeICTBHE
OHMIKEHHsT TYBCTBUTENBHOCTH yXa. Ecsu BHE3amHo CHH3HTL CHIY
3ByKa, TO IaJieHHe ero TPOMKOCTH 6ymeT BeCbMa 3HAYMTENBHO.
IIpu BOCTIPHSITHH KPATKUX MOBTOPSIOMMXCS 3BYKOBHX HUMITYJILCOB
yXO yCIreBaeT BOCCTAHOBHTb B TlepephIBax CBOIO YyBCTBHTEJLHOCTD,
TIO3TOMY TPOMKOCTb TAKOTO TPEPHIBMCTONO 3ByKa HE Majaer B Te-
genHe J0Jroro ppeMeHn. Manas creneHp ajanTaluH HabJrogaeT-
CSl TAaKKe NPH BOCTIPUSATHH 3BYKa C OHEHMAMH 2,

§ 4. BunaypanbHbM 3(GheKTOM Ha3bBACTCA CIMOCOOHOCTE  Ye-
JOBEXa OTIPENeNsTh HANPaBJeHHe, B KOTOPOM HAXOAMTCS OT HEro
MCTOUHMK 3BYKa. DTa CIIOCOGHOCTb OODBACHAETCS HANMUHEM  ABYX
ymeii, Tyxue Ha OJHO yXO € TPYAOM OMPERJTIOT HamnpaBJeHue
WCTOUHUKA 3ByKa. B NOPH30HTaJbHOM IIIOCKOCTH HA  OTKDPBITOM
BOBIYXe UeJOBEK ONpeNlesisileT HampaBjieHue TpH PEe3KHX yAaPHBIX
3ByKax C TOYHOCTbIO H0 3°. B 3aKpBITEIX NMOMEIICHHSX ompene-
JUTb HampaBJieHue Gosiee TPYAHO BCJIEJCTBHE HANMUHA OTPAKEH-
HBIX 3BYKOB, HAYIIMX B PasIHUYHBIX HaNPaBICGHHAX. B BepTHKa/b-
HOMl TIJIOCKOCTH GMHAypaJbHbIE 3(deKT NposBIgeTcs 0YeHb cnabo,
BBHIY TOrO, YTO YIIH PacroJIOZKeHbl B rOpH30HTAJBHOA  IJIOCKO-
CTH.

CyiecTsyer Npenno/iokenue, OCBACHAIOLIES 6UHAYpPAJbHBI
s (et pasHulell B0 BPeMEHH NMPHUX01a 3BYKOBOTO HMITYJIECA K

! Tlpn paBHHIX YCAOBHAX.
2 Cm. cTp. 7.
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ApaBoMy H JesoMy yxy. Ilpyroe, Gosee BeposiTHOE, ITPeATIONONKe-
Hue oObsicHsieT OUHaypa/bHbIA 3(beXT pasHHIEH B TPOMKOCTH
3ByKa, KOTOpO€ BOCIHPHHHMAaeTcd INpaBbIM M JieBhIM yxoM. Ilo-
crennee oO0bscHeHne OHHaypasbHOrO deKra He TPHMEHHMO B
o0sacTH HU3KHX YacTOT, BBHJY TOrO, 4TO PasHHIA B CHJIE 3BYKa,
MPUXOASIIEN0o K TPaBOMY M JIEBOMY YXy, ¢ NIOHHXXEHHEM 3BYKa,
BCJIeACTBHE AUGDDPAKIHH Y TOJOBH, 3HAUHTENBHO YMeHbIIaencs; Ha-
mpumep, npu yactore 300 x/c 310 cocraBaser 1 n6.

TouynocTs B onperesleHUH HAmpaBieHHs TnanaeT B 06JacTH
2000 x/c, a 3aTeM CHOBa IIOTHHMAETCS. DTO XOPOIIO OGBACHIET-
Csl Ha/JMYNeM HMEHHO ABYX yKa3aHHHX (HaKTopoB GHHAYPAJbHOTO
BoCHpHsTHs. TOUHOCTb MajgaeT Kak pas B 06/1ACTH YACTOT, B KOTO-
poii coBepluaercsl IEpexof OT OJHOr0 THIA BOCIPHATHS K JpY-
romy.

[Tpy BOCIPHATHH IIPOCTHIX 3BYKOB (C CHHYCOMTAJbHBIMH KOJIe-
OaHUSIMM) TOYHOCTb OIPENEJIEHHMs] HANpPaBJIEHHS YMeHBIIAETCS.
[Ipu ciaymaHHim KpaTKHX yZApHEIX HMIYJIbCOB TOYHOCTb MAKCH-
MasnbHa. ITO OOBSCHAETCS] TeM, UTO IIPH CJOMKHBLIX 3BYKax Aeii-
CTBYIOT 00a (haKkTOpa, Ompejesiollue GHHAYPaNbHEI 3BdeKT.

Cyxnenne o PacCTOSIHMM, Ha KOTOPOE y/aJeH HCTOUHHK 3By-
Ka, COCTaBJIseTCs, IMIaBHBIM 0OPa3oM, M0 M3MEHEHHIO MDOMKOCTH H
TeMOpa 3apaHee 3HAKOMOTO 3BYKa.
~ Tlpu caymmanun Mysbiku B MCTOJHEHHH GOJBIIONO KOJUIEKTHBA,
HampuMep, CHM(OHHYECKOro OpKecTpa, SICHO OLLYIAeTCs Hampas-
JIEHUe M DacCTOSIHHE, HAa KOTOPOM HAaXOASATCS OTHEJbHbIE HHCTPY-
MEHTHl U/ TPYNTIBl HHCTPYMEHTOB OpKecTpa. Ta ke Mysbika, Ile-
penaHnasg no paguo, TepseT B HalleM BOCIPUSATHH CBOIO <«OGBEM-
HOCTb», TaK KaK 3BYKH HCXOINAT MPAKTHYECKH M3 OXHON TOUKH —
H3 pEenponykropa panuonpueMHuka. Hekoropoe mpencrasienue o
PacCCTOSTHHM, Ha KOTOPOM HAXONHUTCA HCIONHHTENb OT MHKPOhOHa,
MOXKHO COCTaBHTb Ha OCHOBAHMH HM3MEHEHMSI OTHOLIEHHS NpPSMbIX
3BYKOBBIX JTydeH, MOCTYMAIOUIMX OT HCIOJHUTENS HEmoCpeACTBEHHO
B MUKDO(OH, K JydaM, OTDaXKeHHbIM IOBEPXHOCTSIMH MOMeICHHS.
Tax, npu ynanennn memosHuTeSs OT MUKDPO(OHA, IPOUEHT mpsi-
MBIX JIy4eidl B OOIelt 3BYyKOBOH HEPrHH, IOCTYIAIOWEH B MUKDO-
(oH, yMeHbIIaeTCA, M CAYIIATENb SICHO 3TO OllyLIaeT Kak ymaaJfe-
HHe HCTOYHHKA 3BYyKa,



Fnasa ueTBepTasd

TEMBP 3BYKA

§ 1. TemOpoM WX oKpacko# 33yKa HasbiBaeTcs QTpaxeHue B
yalleM CO3HAHUHM COCTasa 3BYKAa,

MysbikasibHble 3BYKH HIMEIOT CJIOYKHBIA COCTaB. OBy COCTOAT U3
CJIBIIFMOTO OCHOBHOTO TOHZ u 00epTOHOB. OGeproHaMH HasbIBa-
joTcsl IPU3BYKH, BO3HHKAIOIKHE BBIIIE OCHOBHOIO TOHA B pesyJbTad-
Te JeieHds HCTOUHHKa 3pyka (CTPYHBI, cron6a Bosayxa # T. )
Ha YacTy ¥ B3auMojeiicTBus €ro C pesoHaTOpaMHu. OO6epTOHHI, Ya-
CTOTH KOTOPHIX HAXOMATCA B KpaTHbIX OTHOLIEHUSX ¢ 4acToToR
OCHOBHOTO TOHA (1,2, 3 4,5 61 T. B nprHEMas yacToTy OC-
HOBHOTO TOHA 32 elMHHLY), Ha3pBAOTCH rapMOHHYECKAMH, WM
«TapMOHUKAMUY. OGepToHbl, 4aCTOTHI KOTOPbIX HaxoAsrcs B BoJsee
CJIOYKHBIX OTHOIIEHHAX C 4aCTOTON OCHOBHOTO TOHZ (nampumep:
1; 6,26; 17,35 u T. J.), HasbBAOTCA HerapMOHHYSCKHMHU.

Ec/id pacrojioXuTh BOE rapMOHMYecKne 06epTOHB B TNOPAIKE
Bo3pacTaHus ux 4aCTOTH, TO 00pasyeTcs 3BYKOPAL, KOTOPBIH HOCHT
pa3BaHHe HATYpaJbHOro MIH rapMOHAYECKOTO, npuyeM cueT BXOA-
IEX B HEro 4acTHUHBIX TOHOB BejeTcs, HauuHad € puxkuero. Ha-
npumep, HaTypasbHblH 3BYKODSL OT C npepcTapasercd B cenyo-
peM BHJIE: . :

?23456789101112231&1516

UYacroTa TOHOB HATypajbHOTO 3ByKOps/la HE BIIOJHE CoBllafiaeT
¢ yacToTOH 3BYKOB ‘TeMIIepHpPOBaHHOTO CTPO%, NPHHSTOTO B HACTO-
qiiee BpeMs AJIsl gactpoiiky ¢.-1. 1 APYruX My3BIKQJIbHBIX HHCTPY-
MEHTOB C CI)H'KCI/I‘p*OBaHHOfI BBICOTOR 3BYKOB. 7, 11, 13 u 14- rap-
MOHHMKY BbIpaKeHb 0cOBeHHO HeTOgHO: 7-1 rapMOHHMKa HHKE 3BY-
xa b! mouru Ha 1/8 1ENOTO ToHa, 11-9 HaxXOAUTCH [OUYTH IOCepe-
nuHe Mexay f* ¥ fis? (Onmxe K fis?), 13-7 TaKKe HaxoAuTCd To-
yTH mocepefinHe MEXLy ast u a? (6auxe K as?), 14-s1 ABJIACTCA OK-
TaBHBIM yIBOeHHeM 7-H rapMOHHKH,
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TemM6p 3ByKa 3aBHCHT B OCHOBHOM OT KOJHYECTBA OOGSPTOHOR,
¥X HOMEPOB H HX OTHOCUTEJNBHOH I'DOMKOCTH.

[Ipy CHJIBHBIX 3ByKax B CaMOM OpFaHe CJyXa-—YyXe BO3HHKAIOT
TaK HasbiBaeMbie «CyObeKTHBHBIE» 0GepToHHl. IlosTomMy BoOCHpH-
SITHE CHHYCOMJAJIbHOTO KoJieGaHHs BO3MOXKHO JHIIb IIPH MalbiX
rpoMKocTsIX. CHJbHBIE CHHYCOMAAJIbHbIE KOJeOaHHS BOCIHPHHMMA-
I0TCSI KaK CJIOXKHbIE KoJeOaHusi, UMelollle HeKOTOPHIH TeM6p, o0y-
CJIOBJIEHHBIN «CyOBEeKTHBHBIMH» OGSPTOHAMM.

Tem6p 3ByKa M3MeHSIeTCSI TakKiKe € PacCTOSTHMEM OT MCTOYHHKA
3ByKa, TaK Kak BbICOKHE OGEpTOHBI TIOIMIOIIAIOTCS BO3NYXOM CHJb-
Hee, yeM OCHOBHOH TOH u Hu3kHe obeproHbl. OnucaHHOe SIBJIEHHE
BBI3HIBAET CBOeOGpa3ye H3MEHEHHs TeMOpa OTHaJieHHBIX 3BYKOB,
TI03BOJISIIONIEe paclo3HaBaTh 3TH 3BYKH KaK HAYyILIHE H3[aleKa.

§ 3. [TomoxXUM Ha KPBIIIKY DE30HAHCHONO SIHKa 3Bydallero
KaMmepTOHa HeGoJiblof MeTajinueckuil wapuk. Kosebanus Ka-
MepToHa OyAYT MepefaBaThCs KPHIIIKe SIIAKA, W LIapPHK HauHET
TMOANPLITHBATh HA KPHIIIKe, NIPOU3BOJISI CTYKU. Ec/H HNOANPHITHYB-
IIMH MIapUK OCTaeTCsd B BO3AyXe B TedweHHe OJHOrO TMEpPHOAa KoJe-
OaHHuH, TO YacToTa CTyKOB OymeT paBHa 4acToTe KoJjieGaHuil Ka-
MepPTOHA; CTYKM AAAyT B 3TOM CJydyae OILyIleHHe 3ByKa OJHHAKO-
BOH BEICOTHL CO 3BYKOM KaMepTOHa.

Ecom mmapuk ocraercss B Bo3JyXe B TeYeHHE JBYX MEPHOIOB KO-
Je6aHuH KaMepTOHA, TO ero CTYKU GYy/yT cjaemroBaTh ADPYT 3a APY-
TOM Yepe3 OJHO KoJebaHHe, M yacTOTa CTyKoB GyIeT B ABa pasa
MeHpllle. 3BYK, IPOU3BOAUMBIA LIADUKOM, OYEeT B TAKOM Ciydae
Ha OKTaBY HMK€ 3ByKa KaMepTOHA.

Tsazesble MAapHKU MOTYT OCTABAThCS B BO3AYXE B TEUEHHE TPEX,
ueThipeX, NATH u Oosee KojeGaHMH KaMeprToHa. Yacrora CTYKOB
IpU 3T0M OyAeT B TPH, YeTblpe, NSITh M T. A. Pa3 MeHBIE M BBICO-
Ta 3BYKOB COOTBETCTBEHHO HIKE. ITH 3BYKH HOCSAT Has3BaHHUe
«yHTepTOHOB». OOpa3oBaHHe YHTEPTOHOB BO3MOKHO TOJIbKO IIPH
HaJIMYU¥ BTOPUYHONO MCTOYHHKA 3BYKa, PE30HHPYIOIIETO Yepes
OIIHO, 1Ba, TPH WJIH GOJblIe KoneGaHHi OCHOBHOTO HCTOYHHKA 3BY-
Ka.

Psin 3sykoB, ¢ wacroramu, oTHOCAIMMMCS, KaK uncaa psga 1,
172, 1/3, 1/4, 1/5... u T. 1., Ha3BIBAeTCS YHTEPTOHHBIM 3BYKOPSIIOM.
YHTeDTOHHBI 3BYKODSIA ABJSETCS KAK Gbl 3ePKAJBHBIM OTPasKeHH-
€M HaTypasJbHOro 3BYKOpsila. Ero TOHBI HAYT 1O TeM Ke HHTEep-
BasaM, KakK ¥ TOHbl B HaTypaJbHOM 3BYKOpsiAe, HO BHH3, a He
BBEPX OT OCHOBHOTO TOHA.

Hanpumep, yurepronnbiii sBykopsn or 3Byka c® GymeT nMerb
CISAVIOIUUH BHN;:
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B MysbiKalpHOH IpakTHKe YHTEPTOHbl He HMEIoT HUKaKoTO
snauenusi. OHM HAGJIOLAIOTCS TOJNbKO B BHIE ApeGe3kaHus Kako-
ro-u6o MpeaMerTa MOJ BIHSHHEM NOXOUSIIHX /IO HEro 3BYKOBBIX
goseGanmii. [TosroMy nonbiTka PuMana 00bSCHHTb MHHODHO® TpE-
3ByuH€ YHTEPTOHHBIM 3BYKOPSJOM HE BBIIEPIKHBAET KPUTHKH, TOH-
HO TAK e KaK He BBIIEPXXHBAET KPHTHKH OOBsICHeHHE MaxOpHOro

Tpe3ByuHsl OOEPTOHHBIM 3BYKODSIOM 1

1 CM. riaBy «MysbIKaJbHEIE CHCTEMBI».




Fnasa naras

BOCIIPHUSATHE CO3BYYHM

§ 1. B mysbike oTHOIIEHHE BHICOT ABYX 3BYKOB BLIPAXKaloT MY-
3bIKJIbHBIM HHTEpPBaJOM  (CeKyHJa, Teplisi, KBapTa, KBHHTa H
T. I.).

B akycruke oTHOWIeHHE BLICOT ABYX 3BYKOB BBEIDaXalOT OTHO-
IIeHHEeM HX YacTOoT.

HUeM GoJbllle OTHOIICHNE YACTOTH BEPXHENO 3ByKa K yacToTe
HIKHETO, TeM 6oJibllie pasHHIA MeXIy HUMH 0 BEICOTE. DTO OT-
HOLIGHHE YacTOT ABYX 3BYKOB, 00Pa3yIOUIUMX MYy3bIKaJbHbIH HHTEp-
BaJl, Ha3bIBAETCH €ro «MHTePBAJBbHEIM Ko(puuueHTOM». W3 Ha-
TYPaJNbHOIO 3BYKOPsAa BHIHO, YTO HHTEPBAJIbHBIH KO(HIHEHT OK-
TaBbl paBeH 2/1, MHTEDPBAJLHBIH KOS(HUIHEHT KBHHTHI paBed 3/2,
HHTEPBAJIbHBIA KO3(HIHEHT KBAapThl paBeH 4/3 u T. m.

B crenymoweidt rtabmuue gamb HHTEPBaJIbHbIE KOFDHIIMEHTHI,
BLIBEJICHHEIE M3 COOTHOLICHHS MeXIy YaCTHYHEIMH TOHAMH HaTy-
pasnbHOTO 3BYyKOpsija:

ITpuma 1/1 Manas cexcra 8/5
Manast cexymna 16/15 Bosbiiasi cexcra 5/3
Bonburas cexynna 9/8 Manas cemmuma 9/5

umu 10/9 wan 16/9
Manasi mepius 6/5 Boabmas cenruma 15/8
Bosbmast reprus 5/4 OxraBa 2/1
KBapra 4/3 TpuToH 7/5
Keunra 3/2 uwim 10/7

C MysbiKasbHBIME HHTepBanaMu o6palnaiorcsi, Kak ¢ BeJHYH-
HaMH, MOTyIIUMM CKIaJBIBATHCS H BEIYHTATHCS, Hampumep:

KBHHTA - KBAPTa = OKTaBa (IPH CJIOMKEHWH KBHHTHI c—g c
KBapToit g—c' Mbl mosiyuaem okraBy c—c!)

KBHHTa—M. TepUUSA=0OJIbIIASA TePIHS.

[Tpu o6pamenny ¢ HHTEPBANBHBIMH KOY(HUIHEHTAMH CJIOKEHHe
MHTEDBAJIOB 3aMEHSETCH YMHOXKEHHEM HX HHTEPBAJIBHBIX K03dHIu-
©HTOB, BHUHTAHMe—HeNCHHEM, HampHMep:

KBHHTA -} KBapTa = OKTaBa
3/2X4/3 = 2/1



KBHHTA — MaJasi Tepuus = Gosiplias TeDIUi
3/2:6/5="5/4

KBapTa - Majiasi Tepiys = Majas CeKcTa
4/3X6/5 = 8/5

GosblIas ceKcra — OoJiblliasi Teplusi—KBapTa
5/3:5/4=4/3

JIist MOBBILIEHHS! MM [OHIMKEHHS BbICOTBI 3ByKa Ha KaKOH-JH-
6o uHTEpBAJ HYIKHO €ro HacToTy YMHOMMHTH WM pasfesiuTh Ha
COOTBETCTBYIOLIUH MHTepBaJbHbIA KO3(QHUIMEHT, HaNpAMED: yMHOXKe-
pme uyacToThl ToHa a'—440 kfc ®a MHTEPBAJIBHBIH  KOI(HIHEHT
KBUHTHl 3/2 Raer uactory 660 K/c u TiOBbIIAeT TOH Ha KBHUHTY
(e?)
a! -+ KBuHTA = €?
440X3/2 = 660 x/c;

JleJleHHe 4acToThl TOHA a'—440 K/c HA MHTepBaNbHBIA KOIDHIUHMEHT
MaJioii cekcThl 8/5 maeT 4acToTy 975 K/c M MOHHXKaeT TOH Ha Ma-
AYI0 CEKCTY
a! — maJj. cekcra = cis'
440 : 8/5 = 275 k/c

B HaTypaJibHOM 3BYKOpsiie [IOPSAKOBBI HOMEp 00epToHa, OT-
CTOSILIETO HA OKTaBy BBEPX OT KAKOro-iH0o apyroro o0epToHa, B
XBa pasa GoJibllle MOPFAAKOBOrO HOMEpA IOC/ELHErO, MO3TOMY TIpd
o6palleHHH MHTepBasa, MOoJyJaeMoro myTeM TnepeHeceHnsl HUXKHe-
ro TOHA Ha OKTaBy BBEPX, 3HaMeHaTeJlb HHTEPBAJLHOTO KO3 HIH-
enTa yIBAMBAETCS U JAEJAETCs YHCTHUTeIEM OTHOLICHHI.

Hanpumep, ofpallleHne KBUHTDI 3/2 naer kBapTy 4/3:

3 4
2(-2)7 53
obpallenne GOJIBLIOH TEPUIH 5/4 maer Manyio cekcty 8/5:
5 il
4(-2)7>b
[Ipu o6palleHnH HHTePBANa, NOMYUAEMOTO MyTeM nepeHeceHys
BEPXHETO TOHAa Ha OKTABY BHUS3, UHCJIHTENDb YMCHBLIIAETOH BIBOE H
Jenaercsi 3HaMeHaTeJeM. .
Hanpuwmep, ofpalleHHe Majod TepLHH 6/5 naer OGOJbLIYO
cekery 5/3:

6D p5
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O6paulenye Gosplroi cexynasl 10/9 naet Maxylo . CENTHMY,
9/5: C
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§ 2. Bee 3Byku, NpHMeHsieMble B My3bIKe, CBSI3aHBI MeXJy CO-
Goit. OIHH U3 HUX CBsI3aHbl Gojlee CHJIbHO (HENOCPEINCTBEHHO POX-
cTBeHHblE 3BYKH), APYTHe — MeHee CHJbHO (ONOCPEJCTBOBAHHO
pojicTBeHHbIe 3ByKH). CTelleHb POICTBEHHOCTH IBYX 3BYKOB ONpele-
JIeTCs CJBIIIMMBIME OOLIMMHA YaCTHYHBIMH TOHAMH.

Hanpumep, 3ByKd € H g SIBJSAIOTCS HEMOCPEICTBEHHO POJCTBEH-
HBIMH, TaK KaK OHM MMEIOT CJBIIHMBbIH OOUMA YaCTHYHBIE TOH
g' (3-fi yaCTHUHBIH TOH OT ¢ W 2-H YaCTHYHBII TOH OT g). Tak-
e HeTOCPEJCTBEHHO DOICTBEHHBIMH SIBJSIOTCS 3BYKH C H €, TaK
KAaK y HHX WMeercs CJbIIMMBIA dacTHuHblf ToH €2 (5-i uacTHi-
HBIH TOH OT ¢ M 4-f yacTWUHBI# TOH OT e€). B OGoablloil CeKyHAe
c—d 3BYKH HaxoOISITCSI B cJaGoOM HENOCPEICTBEHHOM DOJCTBE, IO-
TOMY YTO HX OOLIMH YacCTHYHBIH TOH d°® BCJIENCTBHE OTAAJEHHOCTH
He cabiled (9-# dacTWuHBIE TOH or ¢ u 8- or d). Ho 3BykH
c—d Moryr GbITb CHeJaHbl GoJiee POIACTBEHHBIMH TyTeM TpHOGaB-
JIeHHsI TPETbero 3ByKa, Y KOTOpOro MMeiomcs OOluie OTYETIHBO
CJBIIIMMbIE YaCTHUHbIE TOHBI €O 3ByKaMH ¢ M d. Hanpumep, TakuM
3BYKOM MOXKeT OHTb 3BYK g, KOTODHI HaXONWTCs B HeNOCpeld-
CTBEHHOM DOJCTBE H CO 3BYKOM C¢ M co 3BykoM d. Takoe pOACTBO
MeXIy 3BYKaMH ¢ M d HasbIBaeTCs ONOCPEICTBOBAHHBIM,

U3 cKasaHHOrO CJIEIyeT, YTO Boe KOHCOHHPYIOLME HMHTEPBAJIbl
(npuma, OKTaBa, KBHHTA, KBapTa, 6. H M. Tepuus, 6. 1 M. CeKcTa)
0o6pasoBaHbl 3BYyKaMH HEINOCPEJICTBEHHO DOJCTBEHHLIMH, a JHCCO-
HHpyIolIHe (TPUTOH, 6. ¥ M. cenTuMa, 6. H M. CeKyHJa) —ONOoCpen-
CTBEHHO POJCTBEHHBIMHU.

§ 3. Ilpu BoOCIPHATHH IBYX OLHOBDEMEHHBIX 3BYKOB pasjad-
HOlt rpoMkocTH Gojiee I'POMKHI BBYK, IPH HM3BECTHOM COOTHOLIeE-
HUYM TPOMKOCTEH, MOXKET COBEDIUIEHHO «3arJylIHTb», «BaMacKHpPO-
BaTb» Jpyroii Gosee caabuiil 3Byk. Ecam npekpaTuTb 3BYyYaHHe
PPOMKOTO 3BYKa, TO BTOPOH 3BYK, KOTODHIH 10 STONO He ObLT CJbl-
UIeH, CTaHeT OTYETJIABO CJBILIMMBIM (4epe3 HEKOTOpoe BpeMsi).
Hcenenosanus storo saddexra nokasanu, yto Haubosee MacKHpY-
IOTCSL 3BYKH, JiexKalllye Bbillle MacKHUDYIOIIEro 3BYyKa; 4YTO 4eM
Gosbllle CHMJIa MAcKMPYIOLIENo 8ByKa, TeM Gosblie 06JacTh MacKH-
POBKHM M TeM JaJjbllle OHA PaCHpOCTPaHAeTcsl Ha MacKupyeMbe
3BYKH.

Ipu mackupyromem ssyke B 200 x/c 1 B 80 16 MH He YCJH-
liiM, Hampumep, 3Byka B 800 k/c u 70 m6.

Uem Gayzke 110 4acTOTe MACKHPYEMbiil 3BYK HaXOJAMTCS K Mac-
KHpyromeMy, Tem ‘Goaslte addexT MackupoBaHus. B Henocpen-
CTBEHHOH OJIH30CTH TO YacToTe MacKupyollee JIeHCTBHE yMEHb-
IlaeTcs BeencTBHEe HaJWuusi OMEHHUH, KOTOpble TIOMOTalT OOHa-
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PYXXHTb TPHCYTCTBHE MaCKHPyeMOro TOHA. Hau6osee cuibHO Ma-
CKHpYIOTCH 3BYKH, COOTBETCTBYIOLIMe OGEPTOHAM MacKHpyeMoro
8ByKa.

B mpousBeneHHsIX, HATMCAHHBIX VIS CHM(OHKYECKOTO OpKe-
CTpa, BCTPeYaloTCsi MeCTa, B KOTOPBIX Mackupyioulee nefcTBHE
OKa3bIBAIOT TaKxKe 06epPTOlbl, BO3HHKAIOUKE [IPH UTPe HA HHCTPY-
MeHTax B HH3KOM perucTpe (HampuMep, B BaATOpHax) Ha MeJo-
JIAIO, MCIIOJHSEMYIO B BBICOKOM DerucTpe (Hampumep, roGoeM).
HexoTopble 3BYKH MeJNOJIMH TMPH 3TOM JJs CHylIaTesis Mponaaaior.
B MysblkajipHOH TpaKTHKE I[IOCTOSIHHO BCTPEUAeTCH athexT Ma-
CKHpOBaHKsi, OCOGEHHO NMPH HMrpe CHMGOHUYECKOrO OpKecTpa. Hu-
pHXKephl, BbIDABHHBAS 3BYYHOCTb OPKECTPA, XOPOIIO NpexCTaBJIs-
JOT ¥ OLIYIIAl0T Mepy MaCKHPOBaHMS.

§ 4. Tlpu oIHOBpPEMEHHOM 3BYYaHMH IBYX 3BYKOB, HAmNpHMED,
¢ ¥ g, OOpa3ylomuX HHTEPBAN KBHHTH — 3/2, 3-i 0GepTOH OT €
® 2-if 06epTOH OT g COBNANAlOT IO BBHICOTE:

ToH g' Ha3bIBAETCS TOHOM COBTIAJEHHS 3BYKOB C H g.

VY 3ByKOB € U @, 00pa3yiolHX HHTEPBA GOJbIIOH CEeKCThl—
5/3, coOBIIAKAIOT 5-ii 06epTOH OT ¢ ¥ 3-i 0GePTOH OT a.

ToH e? Ha3bIBaeTCsl TOHOM COBIAJIeHHs 3BYKOB € U 4.

=

I

3Byku ¢ H es, oOpasylollne HHTEpBAI vagoit Tepuuu — 6/5,
AMEIOT TOH COoBIafeHHs g2—6-ii 00epToH OT C H 5-# OT es:
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ToH COBIANERHS JIOGbIX 3BYKOB, OOPasyoOUIMX KaKOH-THGO
HHTEPBAJ, MOXKHO ONPEIeJATb MOCTPOEHHEM OT HHX HATYPaJbHbIX
3BYKOPSII0B. :

IIps 3TOM TOH cOBHafieHHs ofpasyercst 0GepTOHOM BEpXHero
3ByKa, HOMEP KOTOPOrO PaBeH SHAMEHATeJIO HHTepBAJIbHOMO KO-
s¢uIHenTa, ¥ 06ePTOHOM HHMKHEro 3BYKa, HOMEp KOTOpOro paBeH
qUCTHTENIO TOTO Ke MHTepBajibHOTO kKodduuuenrta. Hanpumep, da-
CTOTHI 3BYKOB, 06PasyIOIINX MHTEPBAJ GONbILIOM TepIUH, HAXOMAT-
osi B OTHOmIeHHd 5/4 (B HaTypajibhoM 3Bykopsne). Takum o6pa-
30M, TOH COBNaJEHMsi STOrO HHTepBaja o0pasyeTcsi OT CJHSHHS
5-r0 00epTOHA OT HIDKHero 3ByKa u 4-ro — OT BepXHeno 3ByKa.

JlBa 3ByKa MOTYT HMeThb OJHMH, ABa U Gojiee CJIBILIMMBIX TOHOB
COBIIAI€HHS.

Hampumep, 3BYKH ¢ W € HMEIOT OJMH CJBbIIMMEIA TOH COBTA-

JIeHHUs:
TR

e

{coBmnamaioT: 5-i 06epTOH OT ¢ U 4-H—OT e).
3BYKH ¢ M g MMeIOT JBa TOHA COBIA/IEHHS:

qggg
1 &

CJIBILIAMOCTb TOHOB COBIAJEHHsl PasjM4Ha ¥ 3aBUCUT OT HH-
TepBajia ¥ Perucrpa 06pasyoOIMX 3BYKOB. UeM mpolle HHTep-
BaJIbHbIH KO3(HIHKEHT, TeM Goee HHU3KMEe OGEPTOHBI (COBIANAIOT,
W TeM Jyullle CJBIIMMOCTb ToHA coBnajenus. OnHakKo, €ciy TOH
COBIIA[eHUsl SIBJSIETCS] OKTABHBLIM YABOGHHEM OJHOTO K3 00pasy-
IOLIMX €ro 3BYKOB, TO OH CJIbIIEH Ioxo. Tak, BO BTOPOM TIDHMe-
Pe ToH coBmajeHHs g' 3BYKOB ¢ M g TpelcTaB/seT cOGOH OKTaB-
HOe yIBOeHWe 3ByKa g M Mackupyercst mociennuM. Ilosromy To-
Hbl COBNAJEHUS] XOpOUIeH CJBIIKUMOCTH HMMEIT: MaJjas Tepuus,
GoJiblilasi CceKcTa M TPHUTOH; JydIle BCero TOHBI COBIAACHMS CJbILI-

Hbl, KOrja 06pasylollime ¥X 3BYKH HAaXOAATCH B Majoi MM GOJb-
lI0H OKTaBe. '
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ToH coBmajfieHUs: MOXKeT ObiTb 00Pa30BaH TpeMsi, YeTbIPbMs H
Gonee 3Bykamu. Hanpumep, sByku Fis, ¢ ¥ a HMeioT OO TOH
TPOMHOTO COBNAJEHHUsT €2, KOTOpHll fBAsieTcs 7-M 0GepToHOM OT
Fis, 5-m ot ¢ u 3-M oT a.

3syku D, Fis, ¢ ¥ a uMeloT OOIIMHA TOH YETBEPHOrO COBNA/E-
Hus e

B My3blke TOHbI COBTIa/€HHs MOTYT HCKaXKaTh Xapakrep rap-
voHHM. Tak, Gombliiasi ceKcTa B HH3KOM DerucTpe Bceria ume-
eT HeCKOJbKO MHHODHBIH Xapakrep, NOMHHAHTCENTAKKOPA MOXKET
o6pa3oBaTb TOH COBIANEHHU, NPHIAOIKA aKKOPIY XapakTep HOH-
aKkopra ¥ T. I
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§ 5. CoBnaseHne OBYX 3BYKOB (IO 4acToTe BOCIPHHUMaeTcs
HaM¥ Kak OfuH 3BYK (¢dusiueckmit ymucon). Ecau mocTeneHHO
H3MEHSTh YacCTOTY OMHOTO W3 3BYKOB, TO MBI GyleM BOCIPHHHMMATb
OIVWH 3BYK, COINPOBOXZAeMBIl OHEHHSIMH — NEPHOAUYECKHMH YCU-
JICHHSIMH ¥ OCJIaGJIeHHsIMH 3ByKa ((U3HOJOrHYECKHi YHHCOH). Bbi-
COTa 3TOTO 3BYKa ITPENCTABIISIET COGOH CPEHIOI BLICOTY MEXY BHI-
coTaMH OGOHX COCTaBJSIOMIAX 3BYKOB. IIpekpalleHue 3Byuyanus 60-
Jee BHICOKODO 3BYyKa CO3/laeT BIleYaT/eHyE IIOHHXKEHHSI BBICOTHI
cablmuMoro 3Byka. IlpekpaieHue 3ByKa Oojiee HH3KOINO CO3HaeT
BIIleYaTJIeHHe IOBBILEHUsS 3BYyKa.

[Ipu yBennueHWW DasHHUNIBI MeXKIy 3ByKaMmu, ©Oojiee, 4eM Ha
1/6 nemoro ToHa (B cpelHeM PeTHCTpe), HX CJIMSIHHS B OLUH 3BYK
HE NPOMCXONUT M HACTyNaeT pacllell/leHne YHHCOHA Ha JBa OT-
OeNbHBIX 3ByKa. DieHus mpu 5TOM He HCUe3aloT, a COXPaHSIOTCS
IO HeKOTOpOro Ipefedia.

TIpun HaNMMUMK HECKOJBKHMX 3BYKOB, MHTepPBAJ MeXIY KpaiHu-
MH 3BYKaMH C 3alOJHEHHOH CepelHHOH MoKeT NOXOAuTh m0 1/4
(YHHCOH CKDHIOK) M Haxke 1/2 mesmoro ToHa (YHHCOH OJHOMMeEH-
HBIX TojtocoB xopa). Kak moxasaju uccyienoBaHUsl, MY3BIKAHTHI
cHMGbOHHIECKOTO OPKECTpa, HCIOJHSIONNE OJHY U TY K€ MapTHIO,
HampyMep, NepPBHIX CKPUIOK, HE HTPAIOT TOYHO B YHHCOH, ONHAKO
CIyLIaTeJ M BOCIPHUHHUMAIOT OJUH CJHUTHBIA 3BYK € BBICOTOH, 3aHH-
Malolllefl cpelHee MOJOXKEHHE MEXAY BHICOTAMH BCeX COCTaBJSIO-
IIMX 3BYKOB.

Yacrora CyMMapHOTro, CONPOBOXKAaeMOro GHEHHSIMH, KoJeba-
HHSL 3aBUCHT OT COOTHOLIEHHSI aMIUIUTYJ CJIaraeMblX KoJeOaHHi.
Ecan ux aMmymmTyABl paBHB MeXIy co6Goi, TO yacToTa €ro oc-
TaeTCst TOCTOSIHHOH, He M3MeHsIoLlelics, uMesl CpellHee 3HaUeHHe
MeXIy YacTOTaMM CJlaraeMbiX KosieGaHui.
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Ecsin aMisiuTyasl ciaraeMbiX KoXeGaHHH He paBHBI, TO YacTo-
Ta CyMMapHOTo KoJieGaHHs IepHOJUYeCKH He3HAauHTeJbHO H3Me-
HAETCS, COBMECTHO ¢ NEPHOJHUYECKHM H3MEHeHHWeM ero aMIUIATy-
ael. IIpH MakcuMyMe aMIUTMTYAbI 4acToTa JIEKUT MeXIy 4Yacro-
TaMy cjaraeMbeix 3BykoB. Ho mpu DocienyioilleM 3ateM MUHHMY-
Me aMIUIUTYyAbl MacToTa CJAMTHOIO 3BVKAa OTKJOHSETCS B CTODOHY
y4CcTOTH 3BYKa c Gosblell aMILIHTYIOH H Aaxke 3aXONHT 13a 9TY
yacToTy. EciM M3 IByX CJaralolluxcs B3BYKOB 3BYK C OoJbllIeH
aMILTHTYAO#H siBJisieTcst GoJiee BBICOKHM, TO YacTOTA CJIHTHOTO 3BY-
Ka, IIpY MMHHMyMe €ro aMIUIMTYJbl, (GoJiblle YacToT OOOMX 3BY-
koB. Ecin ke 3BYK ¢ Oospliell aMIIUTYNOH fABJAseTcs Oojee HU3-
KHM, TO YacToTa CJIMTHOTO 3BVKA, IIPH MHHHMYME €ro aMIUIHTY-
Zbl, MeHEIIe 4acTOT OG0UX 3BYKOB.

OnHako OGHAPYXUTh 9TO OTKJIOHEHMWe YacTOThl Ha CJayX, NpH
MHHUMYMe aMILIUTY/Ibl, OYeHb TPY.IHO, H OIIYILeHHe BLICOTHl CJIHT-
HOrO 3BYyKa IOYTH BCerjla IaeT HEKOTOpoe CepeJHHHOe ee II0JI0-
JKEHHE MEXJY BbICOTaMH 0GOHX 3BYKOE,

Uacrora 6HeHHMIl, T. €. UX KOJHYECTBO B OJHY CEeKYHIy, DPaBHA
Pa3HOCTH MeXAY YacTOTaMM COCTaBJSIOIIUX 3BYKOB.

Hamnpumep, onHoBpeMeHHOe 3ByYaHHe JBYX KaMepPTOHOB B 435
k/c 1 440 x/c naer 440—435=>5 GueHuii B OJHY CEKYHIY.

Besikoe mpepbiBHCTOE —pasjpakeHue HepBoB  (Mepuaioumi
CBET, TIPepLIBHCTHIA 3BYK) OUIyNIaeTcss CUJIbHEE, UeM IIOCTOSTHHOE
pasipakeHHe TOH K€ CHJIbl, TIPH KOTOPOH YYBCTBHTEJNBHOCTH HED-
BOB ObicTpo npurymisercs. C yBeJHYEeHWEM YacTOThl OTHENbHBIX
pasapaxeHuil (WJIH MepephlBOB MeXIy Pa3fpakeHUsIMH) HepB
y¥Xe He yCIleBaeT MOJHOCTBIO BO3BpallaTh ce0e HOPMAaJbHYIO UyB-
CTBHUTEJIBHOCTb, OTAEJbHME pasipaikeHHs - CIHBAIOTCS MEXAY CO-
60oli W NpexxHero JefiCTBUS He TIPOM3BOMAT.

[TosToMy ¢ yBenvdeHHEeM WacTOThl GHEHHE OHM CTAHOBSITCA BCe
MeHee M MeHee 3aMETHBHIMM M, HAKOHeIl, COBCEM HCUE€3aloT.

HanGonee omueTnnpo GueHHst CHABLIUIHBI TIPH KOJHYECTBE HX,
paBHoM 4—5 B onHy cekyHOy. Ilpyu xosmuecTBe GueHMH He GoJee
12—15 B omHY CeKyHIy HX MOXHO elle MOACYMTaThb. IIpu GoJsb-
LIeM KOJIMYeCTBe HX MOXKHO TOJIbKO CJBIUIATH, TMOACYMTATH JKe He-
BO3MOXkHO. Ecanu KosnnuecTBo Guenuit cranosurcst Gosiee 30 B of-
HY CEeKyHy, TO OHM HAYMHAIOT CJAUBATBCS, UX HANOCPEICTBEHHAS
CJIBIIIMMOCTD HCYE32€T, U OCTaeTCs HeNPUSTHOE OLIYIEHHEe «XPHII-
JIOCTH» WJIM <«IIEPOXOBATOCTH» 3BydaHMs. IIpw nanpHeimeMm yse-
JIMYEHUH KOoJIMyecTBa OHEHHH Heoue3aeT W lIepoxoBaTocTb. Hambo-
Jee HenpusTHOE, pasapaxatolliee BreuaTIeHue OWeHHS CO3HAIOT
Ha TpaHWLe Tepexofa HX B XPHIVIOCTb M ILEPOXOBATOCTh, T. €.
TIpu xosnuyectBe Ouenuii, paBHoM 30-—60 B OXHY CEKYHAY.

Ipammma ucuesHoBeHls LIepOXOBATOCTH, WHAYe TOBOPH, Ipe-
€SI BOCIpUATHA OMEHUil CIyXOM, 3aBHCHT OT perucrpa 3BykoB, C
TIOBBIIIEHHEM 3BYKOB 3TOT IIpefes YBeJMYMBAETCsi. B BbICOKOM
Perucrpe (konel[ TpeTbell OKTaBbl) CMEHHS, B BHIAE XDHILIOCTH

25



3BYKa, ellle 3aMeTHbl NIPH KOJMUeCTBe UX, PaBHOM 132 B onHy ce-
KyHEy. . .. o .

B eme 6osee BHICOKOM peructpe (cepeiyHa YeTBEpTOH H Ha-
gaji0 TATOH OKTaBhl) GHEHHsT MOTYT OBITb 3aMeTHBl IIPH KOJIHYe-
cTBe Hx, HoxomdileM go 400 B omHy cexyHay. B Huskom peru-
cTpe ‘GHeHMs! IePecTaloT ObiTh CJBILUHBIMA [P 3HAUHTEJILHO MEHb-
meM 4HcJe.

B HH3KOM peructpe pasHHIA @O YacToTe MeXAy HABYMA
06pasyolMMi MHTEpBaJ, MEHbIIE Pa3HMIBI IO YaCTOTe MEXIY
3BYKaMH, TOTO e HauMeHOBaHHs, HO B 0oJjiee BBICOKOM DEeTMCTDe.
Hanpumep, 3ByKH HH3KONO DErucrpa Al—gg K/c6 u C—66 x/c, o0-
pasyiolllie HHTEPBaJ MaJjlof TepUHH (%=—5 , TIPOU3BOASAT
66—b55=11 OueHui#i B 1 ceK., KOTOpble 'MOXHO [OACYMTATbH HA
clyX. 3BYKHM TOTO K€ HaHMEHOBaHHs, HO GOJiee BBICOKOTO pPerH-
crpa, a®—880 k/c. u ¢*—1056 k/c, ofpagyiolye TOT Ke HHTEp-

1056 5
BaJl MaJIof TepUHUH ( %80 =B‘), npousBozsar 1 0566—880=176 Gue-

HMH B CeK.,—KOJIMUECTBO, NIPH KOTOPOM B JAaHHOM perucrpe OHH
yXe He cabnuHbl. [TosToMy MakcMMaJbHas BeJMYMHA MY3blKaJib-
HOTO MHTepBaja, IIPU KOTODOM e€llle CJBMIHBI OMeHWsl, B HH3KOM
PerucTpe OoJbIIe, YeM B BHICOKOM.

B ueTBepToii OKTaBe OHeHHsi CJBIIIHLI TIPH HHTepBaje GOMb-
110# CeKyHIbl. B cepefuHe MsATOH OKTaBbl GHEHHUS CJBHIIHBI JIHIIb
TIpH MHTEpBaJe Manoil CeKyHAbl. B Goubuofi oxrase GueHnst siCHO
3aMeTHBl NPH HHTEpBajie KBMHTHl, 06pasoBaHHOM 3Bykamu C—64
u G—96 x/c.

K GuenusiM MeXIy OCHOBHEIMH TOHAMH 3BYKOB IIPHCO€IMHH-
foTCst OUEeHHsT MeXKIy HX 0OepTOHAMH.

Buenusi, compoBoxpamoliye 3BydaHHe TOHOB COBIANEHHUS, yCH-
JIMBAIOT KX CJBLIIIHMOCTH M AeJAIOT UX 6ojiee 3aMETHBIMH.

BueHuss MOTyT BO3HMKHYTH TaKxe MeXKIy OCHOBHBIM TOHOM
OJHOTO 3BYKa ¥ COOTBETCTBYIOIIUM 0OEPTOHOM JIPYIOro 3BYKa.

[Tpu HECKOJIbKHX 3BYKaX CMeIUeHHs OMeHHH MeXIy OCHOBHBI-
MU TOHaMM M HX o6GeprToHavMu o6pasyeT HEKOTOPbIH Oecrnopsimiod-
HBIf KOMILIEKC, B KOTOPOM HET BO3MOMKHOCTH UTO-JH0O0 Das/MYATh.

Byenuss MOryT BO3HUKHYTb Y TIPH HAJHMUUM JIMIIb OJHOIMO MC-
TOYHHKA 3ByKa, MeXAy ero obeproHamu. Hamprwmep, prkaBudHa
Ha CTAJIbHOH CTPYHE POsiIsi yMeHbLIaeT ee TOJIUHHY Y OHOTO H3
KOHIOB. [Ipu JeneHHy CTPYHBI IONIOJIaM B mpomecce KojeGaHus
ee NOJOBHHB (KoJe6aHue KOTOPBIX AaeT BTOpoH 06epToH) Kojeh-
JIIOTCSL ¢ HEOJMHAKOBOH YacTOTOH BCJIENCTBME PA3JIHYHOA HMX TOJ-
1I[MHB], OTYEN0 ¥ BO3HUKAIOT GHEHHMS.

Takue 6ueHHs HerapMOHHYECKHX 0OEPTOHOB OCOGEHHO XOpOIIQ
3dMeTHBl B KOJIOKOJIAX,

SIBnennem GHenui T0b30BAJNUCh HA MPAaKTHKe [JS BHISICHEHHS
0GEPTOHHOTO COCTaBa 3BYKa, MPH TAaK Ha3hLBAEMOM <«aHajli3e Me-
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TOJOM 3BYKONO 30HIa». 3BYKOBBIM 30HAOM CJIYXHJ TOH, IOCTe-
TeHHO H3MEHSIeMbIH MO BBICOTE. ‘

Takoll ToH OOBLIYHO IOJydYald OT «reHepaTopa 3BYKOBHIX 4a-
croT». IIpy COBMECTHOM 3BYYaHHH HMCCJIeyeMOro 8Byka M 3ByKa-
30HJa, MO GMeHHsM I0CJeHeNo Y3HAIOT O HaJHUMK Ha JNaHHOH Ya-
crore 00epTOHA HCCJAEAYeMOTO 3BYyKa.

DHeHHAME MNOJB3YIOTCS TaKXkKe IIPH HACTPOHKE MY3HIKaJbHBIX
MHCTPYMEHTOB, Hanpumep, posas, «ucrapmonuu. IIpucyrcrue
6HEHMH yKasblBAeT HAa HETOYHOCTb HACTPOHKM B YHHCOH HJH OK
‘TaBy.

B oprane GueHuss HHOTZA HCHOJb3YIOT s NMPHIOAHHS 3BYKY
0coGoi BbIpasuTeNbHOCTH. Takofi 3ByK HOCHT HasBaHMe «vox hu-
mana» (ueJoBeueCKHi rojioc), Tak Kak OH ABJseTcs IOoApakaHu-
€M eCTeCTBEHHOH BMODalVH WeJIOBEUeCKOro T0JIoCa.

§ 6. Ilpu onHOBpeMeHHOM 3BYUaHHMH ABYX MAOCTATOYHO CHJIb-
HBIX ¥ GJM3KHX MO BBICOTE 3BYKOB, 4acTO IOSBJIAETCS TPETHH, s
HO CJIBIIIMMBIH TOH.

DTOT TOH HA3BIBAETCST DA3HOCTHBIM KOMOWHAIMOHHBIM TOHOM.

YacToTa pasHOCTHOIO TOHA PaBHA PAasHOCTH 4acToT 00pasyio-
IIUX €ro 3BYKOB.

Tak, HampuMep, ABa 3ByKa, WMelomue gacrory 600 k/c u 500
K/C, BT pasHoCTHHIA TOH ¢ vactoroit 100 x/c.

[TonoxeHne pPasHOCTHONO KOMGHHAIMOHHOIO TOHA IO OTHOLIe-
HHIO K 00Dpa3yolIiM ero 3ByKaM OIpefensieTCs-UX HHTePBaJbHBIM
KO3 UIIHEHTOM.

YroObl ONmpefeInTh OTHOLIEHHE YacTOT Pa3HOCTHOTO KOMOHHA-
UHOHHOTO TOHA K 4acToTaM oOpasyIoluX ero 3BYKOB, HYKHO H3
YHCJIHUTENS WHTEPBAJBHONO KOX(PHUIMEHTA BBYKOB BHIYECTb €r0 3Ha-
meHate b, TlonrydeHroe YnCIO (BMECTe ¢ YHCAAMH HHTEPBAJBHOTO
K09(UIMeHTa) MOKa3blBaeT OTHOILIEHME YacTOT BCeX TPeX 3BYKOB.

1. OnpenenuM DasHOCTHBIE TOH 3BYKOB es? M 2, 0GpasymoMuX
MHTEpBAJ MaJoOf TepLMH, C MHTEPBAJBHBIM Ko3(huiuentoMm 6/5.
Brruyuras u3 uncanrenss MHTEpBaJbHOrO Kosduuuenta (6) sname-
Haresnb (5), HaxoauM 4ncao 6—5=1, moKa3bIBalollee OTHOIIEHHE
YacTOTHl PasHOCTHOTO TOHA K YaCTOTaM OOGPasyIOMIMX €ro 3BYKOB.

IToctpoum 3atemM HaTypasibHBIE 3BYKOPSiA, CUHTasi 3BYKH es 2
#d €% ero IIeCTHIM M TSITHIM YaCTHUHBIMHM TOHAMMU:

Torma mepBbfi YaCTHYHBIA TOH HATypajbHOrO 3ByKopsiza As
(1) cooTBeTcTBYyeT pasHOCTHOMY TOHY 3ByKoB es? (6) u ¢ (5).

2. Onpene.nnM Pa3HOCTHBIE TOH 3BYKOB f2 M a!, obpasymomux
»gHTngaJI MaJiofi CeKCTHl, C HHTEPBAJbHBIM Ko3(huuueHTOM 8/5:
B—5—=2
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[TocTpOMM HATypajibHbIA 3BYKOPSN, CuMTasi 2 W @' BOCHMBIM
M HSITBIM ero TOHaMH:

10 R-3

O
08765432]

Torjga TpeTHii YaCTHUHBIA TOH HATYPaJbHOrO 3BYKOD:la ¢t (3)
COOTBETCTBYET PasHOCTHOMY TOHY 3BYKOB 2 (8) u a' (5).

AHaJOTMUHBIM 0GPa30M ONPENeNsIeTCst MOJJOXKeHHe PasHOCTHDIX
TOHOB JPYTMX MHTEPBAJIOB ¢ TIPOCTBIMH HHTEPBaJbHBIMA KO UILY-
eHTaMH.

Huxe mnpuseleHa INpHOJIH3UTeNbHAS BHICOTA (B TeMmepupo-
BAHHOM CTPOE) [PA3HOCTHOTO KOMOHHALMOHHOTO TOHA (oGo3HaueH
yepHBIMH HOTAaMH) B 3aBHCHUMOCTH OT BEJMUHHBI HHTEpBAa obpa-
3YIOIMX 3BYKOB (0GO3HAUEHBl GeJIbIMH HOTaMH) .

n bo to bo-ho bn hg_ 2

= ¥

W=

Kak BUAHO M3 TaGuibl, TPH MHTepBaje, MEHbIIEM OKTaBHI,
Pa3HOCTHBIA TOH HiKe OGoMX 3BykoB. IIpu mureppaje OKTaBbl OH
coBIafaeT ¢ HWKHUM 3ByKoM. [Ipn mHTepBane, GosbllleM OKTaBHI,
DaBHOCTHBI TOH HAXONMTCH Mexkay OOpasyOIIHMH €ro 3ByKaMd.
Boie BepxHeno 3ByKA [Pa3HOCTHBIA TOH ObITb He MOXKeET, TaK Kax
yMeHblIaeMoe Beerja GoJiblle pasHOCTH.

PasHocTHBIE KOMOMHAIIMOHHBIE TOHBEI 006Pasylorcs Kak OCHOB-
HBIME TOHAMH, TaK M OGEPTOHAMH H MOIYT B CBOIO ouepelb 00pa-
30BLIBATh CBOM Pa3HOCTHBbIE KOMOMHAIUHMOHHBIE TOHBI.

Kaxnble 7Ba TOHa HATypaJbHOrO 3BYKOPsiia COCEJHHX HOMe-
pOB IAlOT Pa3HOCTHBIA TOH 1, COBNAJAMOLIMA C OCHOBHBIM TOHOM
3ByKOpSla M YCHIMBalowuil ero, Hampumep: 2—Il=1, 3—2=1,
4—3=1, 7—6=1, 15—14=1u 1. 1.

ToHBl 3BYKOpSiAa HECOCEAHMX HOMEDOB COBMNA;IAIOT € APYTHMH
TOHAMH M YCHJHBAIOT HX, Hampumep: 5—3=2, 7—4=3, 11—3=38,
H T I

Ho ycunenue OTHeNbHEIX TOHOB HATypaJIbHOrO 3BYKOpsla eule
GoJiee YCHIMBAaeT PA3HOCTHHIA TOH 1, o6pasyeMbll COCEHHMH TO-
HaMH. DTOT ToH, COBMajasi C IEPBLIM YacCTHYHBIM TOHOM, 3BYYUT
3HAYUTEJIbHO T'POMYE OCTAJbHBIX YaCTHYHBIX TOHOB, M BeCb HaTy-
paJibHBIH 3BYKOPSIA BOCHPUHHMAeTCs, KaK ONHMH 3BYK C BBICOTOM
OCHOBHOTO TOHA.

28




STHM OGDBSICHSETCS BOCHPHUATHE TapMOHHYEOKMX OGEpTOHOB
CJIOXKHOTO 3ByKa, Kak ero rem0pa, a He Kak pajaa fICHO CJIbILIU-
MBIX TOHOB.

CJIbIIIEMOCT KOMOHHAIHORHOTO TOHA 3aBHCHT OT CHJBI OGpa-
RYIOLLHX €r0 3BYKOB, OT PErHCTPa, B KOTOPOM BO3HWKaeT KOMOH-
HALMOHHBIE TOH, W OT (IOJIOXKEHHS [IOCIENHETO MO OTHOLICHHIO K
©o0OpasyloliM 3ByKaM.

Cusia KOMGHHAIMOHHOIO TOHA TPONOPLHOHAJNBHA IIPOH3BeNe-
HHIO CHJ OGpasyloLiX 3BYKOB. BciexcmBue 3TOMD €ro rpOMKOCTD
pacreT U yOHIBaeT 3HAYHTeJNbHO GbICTPee TPOMKOCTH 00pasyoILX
3ByKOB. [l05TOMy KOMOWHALMOHHBIE TOH CTAHOBATCS XOpOLIO
CJILILHBIM JIHIIb TIPY JOCTATOYHO I'POMKHX 06pasyioLIUX 3BYKax.

IIpn omHO# u TOH »Ke cHe KOMOMHAIMOHHOTO TOHA OH Jydlle
CJIBIILIEH, KOTAa 0oOpasylollue 3BYKH HMEIT NPHOIH3UTENbHO OIH-
HAKOBYIO I'DOMKOCTD.

KoMO6uHAIHOHHBIH TOH CJBNUIKTCH JIydlle, KOrjga OH HaXOAMTCA
B o6jacTd HaHGOJbIIeH YYBCTBHTEJIBHOCTH yXa (npuMepHo B 00-
stacTi oT 500 mo 3000 K/, T. €. TIPH BBICOKHX O0OpasyIOIIUX 3BY-
Kax).

Kpome Toro, KOMGHHAIMOHHbIA TOH MOXKET OBITh ILIOXO CJIbI-
IleH M3-32 €ro0 MackHpOBKM OGDasyIOUIMMH 3ByKaMH. JTa MacKH-
pPOBKa TeM MeHbille, 4eM OOJbllie OTCTOHT KOMOAHALMOHHBIA TOH
oT obpasyiomux ero 3BYKoB. TT03TOMY KOMOHHALHOHHBEIA TOH OT-
YeTJIHBO CJBIIICH JIMIIb [IPY HHTepBajax, MEHbIIMX OKTaBhHl, T4k
Kak TIPH 3TOM OH BCerJa HaXOXUTcsl Hike OOpasylolliX 3BYKOB.
ITpu mHTEpBaje OKTaBbl KOMOWHAIMOHHBIH TOH COBNANAeT C HAXK-
HHM OGpAa3ylOlMM 3BYKOM M ‘MACKHPYeTcsl TOCHeIHAM (CM. HOT-
Hblit mpumep Ha crp. 28). Ilpn wunTepBastax, OOJBLIMX OKTaBHI,
PA3HOCTHBIH KOMOMHALMOHHBIA TOH, HaXONfich MeXIy o6pasyio-
IIMH 3BYKaMH, TakKe CHJIBHO MaCKHPYeTCsi M CJHBIIEH IJIOXO.

Bce CcKasaHHOE OTHOCHTEJBHO CHBIIMMOCTH KOMOHHAIMOHHBIX
TOHOB MOJKHO TPOCIEIWTh Ha PA3JUYHBIX HCTOYHHMKAX 3BYKA.

KoMOWHAIHOHHBIH TOH CJbILIEH [OPH 3ByYaHHM KaMepTOHOB,
JepeBSIHHbIX OPTaHHBIX TPYO ¥ JYXOBBIX MY3BIKAJbHBIX HHCTDY-
MEHTOB—TpY0, KaapHeToB M pmeiir. Xyxe CabllleH KOMGHHAIH-
OHHBIH TOH IPU 3BYYAHHM CTPYHHBIX CMBIYKOBBIX HHCTPYMEHTOB—
CKDHIIOK ¥ anbroB. Ha posize KOMOMHAIMOHHBIH TOH YCJIbIIIAThL
TPYAHO, TaK Kak €ro IPOMKOCTb GhICTPO YOBIBAeT.

B My3biKe BO3BHHKHOBEHHe KOMOHHAIMOHHBIX TOHOB MOXET BBbI-
3BaTh MCKaXeHue rapmoHuu, Hampumep, B MHHODHOM TpPe3BYYHH
€*—g?>—h? 3BYKH € ¥ g> MOIYT 00pasoBaTb TaPMOHAMECKH WyXK-
Iblfi KOMOWHALMOHHBIH TOH €, KOTOPBIH, OTCTOSI OT HHX JAaJjieKo
BHH3, XOPOUIO CJBIIIEH. ‘

Hist Gopb6bl ¢ KOMOHHALMOHHBIMM TOHAMH HCTOUHHKH 3BYKOB
CJienyer pacmosiaraTbh MO BO3MOXHOCTH JAajiee HPYyr OT Apyra, a
TaKkKe CTPOUTb CO3ByYMe TakuM 06pasoM, 4TOObl KOMOHHALHMOH-
Hble TOHBI He IPOTHBOPEYUJH OOLIeH rapMOHHH.
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KoMm6unaluuoHHbIE TOMBI ObLIM OTKPBITH ellle B cepeaune XVIII
BeKa HeMeUKHM opraHucroM 3opre B I'amMOypre u, He3aBHCHMO OT
HEro,—MuTajbsHCKUM ckpunauoMm Taptunu B Ilamye. Onnako pas-
JIMYHble TEOpPUH OODBACHEHHS STONO fABJIEGHUS MOABUJINCH 3HAUH-
TeJIbHO IT03XKe.

CHayajia CyuTa M, YT0 KOMOWHAIMOHHbIE TOHBI BO3HHKAIOT
JIMIIb B CJIYXOBOM alapare YesoBeKa — yXxe.

Tak, IOHr, OCHOBBIBasiCb Ha TOM, YTO YaCTOTa PA3HOCTHOTO TO-

Ha, KaK ¥ yacrora OuWeHHH, paBHa Pa3HOCTH YacTOT 0OpasyloMuX
3BYKOB, moJiarall, 4To Korja 4ucjio OueHHi B 1 ©CeKyHLy cTaHer
JOCTAaTOYHO OOJIBIIAM, TO HX TOJYOK OYAYT BOCHPUHHMATHCS YXOM
KaK KOMOWHAIWIOHHBIA TOH.
" TenpMrosiel, TeopeTHYecKH NPaBHIBHO OGBACHUB IIOSIBJIEHHE
KOMOHWHAIMOHHBIX TOHOB, CUHTAJ, YTO OHH BO3HHKAIOT B yX€ BCJEH-
CTBHE HECHMMETPHYHOCTH CTpOeHHs OapabGaHHOU IEepernoHKH,
KOTOpasi IpH CBOMX KoJeGaHUAX NPOrubaercs B OOHY CTCPOHY
GoJsiplile, YeM B IPYTYIO.

Kpome Toro, oH momyckaj BO3MOMKHOCTb, UTO CJAYXOBblE KO-
-CTOYKH CpeJHero yxa npu OGHeHHSIX MOTYT IIPOM3BOJLUTH [IEPHOJUYIE-
CKHe CTYKH, BOCIDHHMMaeMble KaK KOMOHHAILMOHHBIE TOHHI.

OpnHaxko nosjHeMIINe HCCIENOBAHUS IOKAa3aJH, YTo JIMLA, Y
KOTOPHIX onepanueii Obuid yhasneHel GapaGaHHasi IePENOHKA H
CIyXOBble KOCTOUKH (KpOMe CTpeMeHH), BCe Ke MOIJIH CJIBIIATH
KOMOVHAIMOHHBIE TOHEL.

CoBpeMeHHAast T€OpHsT OCHOBBIBAETCSI Ha TeOopHH I eabMrosnlia,
MaTeMaTHYeCKH [JOKa3aBlIero, 4TO Da3HOCTHBIE KOMOGHHATHOHHBIE
TOHBl BO3HHKAIOT BCJENCTBHE TaK HA3bIBAEMOH «HEJHHEHHOCTH KO-
Jneb6aHuil» CUCTeMBl. DTa HEJHHEHHOCTh COCTOHT B TOM, UTO BeJIH-
YHHBl CMEILIEHHsT KOJe6aTeJbHOH CHCTEMBI IPU BHIHYXKIEHHBIX KO-
Je6aHusaX He IIPOMOPUMOHAJBHBEI BHIHYXKAAWOIEH cuie. A Tak Kak
NPaKTHYECKH KOJeOaHUSl KAaXKHOH CHUCTEMBI NPH GOJIBIIHX aMILIH-
TylaX CTAHOBATCS HEJHHEHHLIMM, TO KOMOMHAUMOHHBIE TOHBEI MO-
TyT BO3HMKATh B KaXJOH KoJeOaTelbHOH CHCTeMe, Jaxe B BO3MY-
Xe, NPH 3BYKOBBIX BOJIHAX CJIMIIKOM OOJBIIOH aMIUIATYIBI, a He
TOJIBKO B yX€ UesloBeKa.

[TosToMy, npuHATO pasiuyaTh CYGHEKTHBHBIE KOMGHHAIIHOH-
Hble TOHBI, BO3HHMKAlOIUe B yXe, U OOBEKTHBHBIE KOMOGHHZIHOH-
Hble TOHBI, BO3HHKAIOMIMe BHE YyXa B KoJieGaTeNbHBIX CHCTEMAax
(Harmpnmep, B TDOMKOTOBOPHTEJIE) .

HanGonee 3aMeTHEIMH, OGLIYHO, SIBJISIIOTCS CyGHEKTHBHBIE KOM-
OHHAIlMOHHbIE TOHHI,




F'nasa mecrasg

YCTPOMCTBO YXA. PEBOHAHCHASI TEOPUS

FEJIBMI'OJIbLA

'§ 1. Henoseueckoe yxo (puc. 3) mpencraBisier coGoit opras,
npeoOpasyoluil 3ByKOBble KOJeOAHNUsS B HEPBHBbIE WMITYJIbCHI.

B aHaTOMH4eCKOM OTHOIIEHHH B yXe PasjuyaioT TpH OTaeaa:
1) mapyxHOe yXo, COCTOsillee M3 YIIHOH PAKOBWHBI M HAPYXKHOTO
CJIYXOBOIO IIPOXoja; 2) CpenHee yXO0—TakK HasbiBaeMasi GapabaH-

Hasl TOJOCTb, KOTOpPAsi
uMeeT MpHUIAaTKH-—Ez-
CTaxHeBY TPYyOy M coc-
IeBUAHBIH  OTPOCTOK;
3) BHYTpPeHHee VX0
(nabupuHT), COCTOSI-
Liee y3 YJHUTKH (4acThb
clIyxoBasi), TIpeInBe-
PUS U IOJYKDYXHBIX
KaHaJOB (YacCTb BECTH-
ByJasipHast).

Ecsu x aTOMY TipH-
COSIMHNTb W LEHT-
palbHyIO YacTh, T. e.
TOT OTPE30K CJIYXOBO-
I'0 HePBa, KOTOPHIH Je-
JKUT BHEe BHYTPEHHErO
CJIyXOBOTO MPOXOAA, a
TaKXKe CJIyXOBhie YT
B INPOAOJITORATOM |
GonbuioM  Mosry  m
HeHTpaJbHBIE CJIYXO-
BbIE TI0JI1 B KOpe BH-

Puc. 3

1 HapYXHbIi C1yxXoBOH mpoxon, 2 6apabaHHas MepemoHKa,

3 noJaoctb cpenHero vxa, 4 Escraxuea Tpyba, & moao-

TOYEK, 6 HaKOBaJbHM, 7 CTPEMS, 8 OBaAbHOE OKHO, 9 YJIHUT-
Ka, 10 noaykpy»Hble KaHaabl, 11 Kpyrioe OKHO

COUHBIX Joviedl, TO BeCb KOMILUIEKC OyleT Ha3HBaThCA CJAYXOBHIM

annaparowm.

Hapysxunilt ciyxoBo#t mpoxon mnpencraBiser co6oit TPY6Ky,
HECKOUIbKO H30THYTYIO, OKaHUMBAIOLIYIOCS BO BHYTpPeHHell CcBoel
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yacTu GapaGaHHOH mepernoHkoii. bapabaHHas mnepenoHka IOIHO-
CTbIO H3OJTHPYET HapyXXHOE yXO OT CpelHero, T. €. GapabaHHOU
noviocti. Ilepenonka umeer Bui ToHkod (0,1 Mm TOJIIIMHOH) TIJIEH-
ki. OHa COCTOMT M3 (UOPO3HBIX BOJIOKOH (pagdasbHBIX H IUDKY-
JSpHBIX) # N0 dopme CBOEH HANMOMHHAET KOHYC, obpanieHHbIH
cBOell BeplIMHOH B OJOCTb cpeaHero yxa. B G6apaGaHHOH ITOJIO-
CTH HaXOASTCH CJyXOBble KOCTOUKM (MOJIODOYEK, HAKOBAJIbHS H
cTpeMsi), COeJlMHEHHEIe MeXIy COCOH CycTaBamH. PykosTh MOJIO-
TOYKa BpOllleHa B caMylo 6apaGaHHYIC NEepernoHKy H JOXOIUT IMpH-
6IM3HTEJBHO [0 CepelliHbl NMepenoHKH. Ha BHyTpeHHeH CcTeHke
GapabaHHOH IOJOCTH MMEIOTCS JBa OTBEPCTHS — OBAJbHOE, 3a-
KPbITOE IUIACTHHKOH CTPEMEHH, B KpYIJIoe, 3aTsHyToe TePeTOHKOH
(tak Ha3. BTopHuHOil GapabauHoil). EBcraxwea TpyGa COGHMHSIET
GapabaHHyIO [OJNOCTb C HOCOIJIOTKOH M CIYXHT JJIsi ypaBHOBEIIH-
BaHUS HApPyXHOMO W BHYTPEHHEro JaBJeHHs BO3JyXa IpH BOC-
[PHUSITHH OYeHb CHJIBHBIX 3BYKOB.

YeTpoiicTBo BHYTDEHHETO yXa OYeHb CJIOXHO, fI04eMy OHO H
pasbiBaercsi JaGupuaToM. CoryxoBasi 4acTb ero (yJMTKa) HMeeT
$opMy DaKOBHHBI MODCKOH YJIHTKHM, Y 4Ye€JOBeKa OHa o6pasyet
21/, 3aBuTKa. BecTubynspuasi 4acTb COCTOMT M3 INPEANBEPUS HIJ
[ECTEPHB M Tpex TONYKPYKHbIX KaHajoB (BepTHKaJbHBIH, IOpH-
30HTAJBHBIH M CATMTTAJbHBIE). Bech JaGUDHHT HANOJHEH KHA-
kocTbio. Ilomepex NMpocBeTa 8aBHTKA YJIHMTKH TPOXONHT CIIOCOOHAS
Koue6aThcs OCHOBHAsI INIACTHHKA, a Ha HeH pacmonoxer Koprues
opraH, cojepiKalluii TaK HasblBaeMble BOJIOCATHIE (ci1yxoBHIE)
KJCTKH ¢ MOAXONSIIMMH K HMM OKOHYAHMSIMH CJIyXOBOTO HepBa.

B (byHKIMOHAJISHOM OTHOLIEHHH YXO MOXHO Da3JeJIUTh Ha AB2
4aCTH—3BYKOIPOBONSNLYIO (YIIHAsh PaKOBHHA, HApYMKHBIH CJIyXO-
roii npoxoy, GapaGanHas nepernonka U 6apaGaHHas MOJIOCTb, KHJ-
KOCTD, 3aIONIHSIONIAast JaGUPUHT) ¥ 3BYKOBOCHPHHHMAIOULYIO (CJIy-
XOBble KJETKH, OKOHUAHHUSI CJIYXOBOTO HEpBa, CJYXOBble TYTH B
MO3TY M T. [I.).

Viunast pakoBUHA He HrpaeT GOJIbIIOH posu y uesoBeka. Hacru
ee, Haxogslluecss OJMKe K BXOLY B CJIYXOBOH TIDOXOJ, HECKOJIBKO
YCHJIHMBAIOT 3BYK, 671arojgaps OTpaxK€HUIO B IPOXOJ INaLatolUMX Ha
HHX 3BYKOBBEIX BOJH. KpoMe Toro, yuiHasi pakOBHHA, BUAHMO, IO-
MOTaeT OPUEHTAIMH OTHOCHTEJNBHO MCTOYHMKA 3BYKa ‘B IIPOCTPaH-
STBe BCJIeACTBHE HEKOTOPOro HM3MeHeHMsl TeMOpa. D10 MMeEeT Me-
CTO, TJIABHBIM 006pas’oM, IIpH CJIyIIaHHH oGoMMM yuiamu (OuHa-
ypasnbho). HapyXHbIH cIyX0BOH TPOXOJ SIBJISIETCS TeM OCHOBHBIM
KaHaJoM, TI0 KOTOPOMY HIET 3BYK B CpelHee YXoO.

B ¢usmosoruu ciyxa 6apabaHHasi IeperoHka (TaK ke, Kak H
BCSl CBsI3aHHAs C HeW CJIyXoBasi ILeMb) HMeeT OOJbILIOE 3HaYeHHe
IJis Nlepefayy HU3KUX 3BYKOB; TIPH DasPYIUEHUH IEPEMOHKH HJIH
CJIYXOBBIX KOCTOUEK HH3KHE 3BYKHM BOCIPHHMMAIOTCS MIH ILTOXO,
WM K€ COBCEM He BOCIPHHMMAIOTCS, CDEIHHE K€ H BBICOKHE, MpPH
POYHX PAaBHBEIX YCJIOBMSX, CJBIIATCS YIOBJIETBOPUTENbHO. DyHK-
muu GapaGaHHOi IOJIOCTH, NOCKOJNbKY TIOCJAEIHSIST COLEDIKUT Lelb
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cJIyXOBBIX KOCTOUEK, SICHBI M3 IpejllecTByioitero. Bosmyx, comep-
sgallliicsd B Hell, cnoco6CTBYeT MOJABUAKHOCTY LENH CJIYXOBBIX KO-
cTOYEK, UTC MIPAeT PoJib B IIPOBEIEHHH HH3KUX TOHOB, M KpOMeE
TOrO, OH CaM Mo cebe TOXe TPOBOXHUT 3BYK CPEAHMX W HH3KHX
TOHOB HEIIOCPEICTBEHHO IJIaCTHHKE CTPEMEHH, a MOKeT ObiTb— H
BTOPHYHOH IlepenoHKe Kpyryoro okHa, Mycky.nl 6apaGanHo#f To-
JIOCTH CJYXKaT IJif peryJupoBaHUsl HaTsokeHUs GapabaHHOH mepe-
MOHKH M IIENIH CJYXOBBIX KOCTOUEK («aKKOMOJAALHsS» K 3BYKaM
pasJHYHOTO XapaKTepa) B 3aBHCHMOCTH OT CHJIB 3ByKa. Posb
0BaJbHOIO OKHA 3aKJI04aeTcd B OCHOBHOH Iepejaye 3BYKOBBIX
roseGanuil abupUHTY (ero XHIKOCTH); KPYIJIOe XKe OKHO SBJIseT-
csl peryJsiTopOM: IPH OTKJIOHEHHH CTPEMEHM BHYTPb IaBJIEeHHEM
JaGHPUHTHOH JXKHAKOCTH BTOPHYHas GapabGaHHAs mepelloHKa BhIIA-
yuBaercsl KHapYXKH (BCIENCTBHE HECKHMAeMOCTH KHIKOCTH). H3-
BECTHYIO DOJIb B IlepeJaye 3ByKa UTPaeT M caMa BHYTpEHHAS (Ja-
GUpHHTHASA) CTeHKa CPeJAHEero yxa.

I'pomannoe sHaueHne B (DH3MOJOTHU CJIyXa HMeeT JIAOHDHHT.
3ByKOBEIE BOJIHBI, HAYIINE Yepe3 OBaJbHOE OKHO, NEPeNaloT KoJie-
GaHusl JJaOUPUHTHON KUIKOCTH TIpelJBepHs, KOTopas B CBOIO oue-
pelb Nepefaer HX KHUAKOCTH YJIHMTKH. 3BYKOBble BOJIHBI, TIPOXOJSI-
mue Yepe3 JaGHPHHTHYIO KUIKOCTh, PasfpakaroT OKOHYAHHE BO-
JIOCKOB COOTBETCTBYIOIIMX BOJIOCATHIX (CJHYXOBHIX) KJI€TOK; 3TO
paszpaxeHue, NepefaBasicb KOpe TOJOBHOIO MO3ra, BHI3BIBaeT
CJIyXOBOe OIIYIIeHHe.

§ 2. Cnoco6 BocmpusiTHsi 3ByKa elle He BeisicHeH. Kiaccuue-
CKasi TeopHs pe3oHaHca [enbMrosbla NPU3HAET CYIECTBOBAHHE B
JabupuHTe 0COGOT0 MEXaHHUECKOTO BCIOMOraTeJIbHOTO amnaparta.
DJylacTHUecKHe BOJIOKHA OCHOBHOM IIEPENOHKH YJIUTKH, Ha KOTOpOH
[IOKOSITCSL CJYXOBBIE KJETKH, 1O CBOefl JJIHHE OUYeHb Pa3JIMYHBI.
HaunGosee xopoTKHe BOJIOKHA, PaclofoKeHHbE B HAUaJbHOH ua-
CTH OCHOBHOIO 3aBHTKa, IIOCTEIIEHHO CTAHOBATCSI JJIHHHEE, U B
KOHIle TIOCJIeJHero 3aBUTKA (BEPXYIUKH) IOCTHTAIOT MaKCHMAalb-
HOil ayiunel (B 12 pas AJMHHee TAKOBbIX OCHOBHOTO 3aBHTKa).
IT0 MO3BOJISET CUATATh, YTO B JAGHDHHTE HMEIOTCS BOJIOKHA (I0-
ROGHbBIE CTPYHAM), CIOCOOHBIE CJAYXKUTh PE30OHATOPAMH IJsI TOHOB
Da3/JMYHOH BBLICOTHI, YTO IOATBEPKAAETCH KOJHUECTBOM BOJIOKOH
(oxoso 20 000) OCHOBHOMH NEPENOHKU YJIHTKH, KO10DOe COOTBET-
CTBYET YHCJY TOHOB, BOCIPHHAMAaEMEIX YXOM (y yesoBeka oT 16 mo
20 000 x/c).

3 Mysukanbnas aKycTHKa



OTAEJ BTOPOH

AKyCTMKA MY3bIKAJbHbIX WHCTPYMEHTOB
U YEJOBEUECKOI'O r0JIOCOBOIO ANMAPATA

Tanara nepnpag

OBLLHUE MOHATHS O MY3BIKAJIbHbIX
’ HHCTPYMEHTAX

§ 1. Kaxnplit My3hIKaJbHbIi HHCTPYMEHT, HE3aBHCHMO OT €r'o
yCTpOliCTBa, MOKET COCTOSITh B OCHOBHOM H3 CJIEMYIOUIHX ryaBs-
HBIX YacTef: :

a) sByuyalero Texa — OCHOBHOM YacTH HHCTPYMEHTA,
panatoweil 3ByK. MHora ero HashiBaiOT JATHHCKUM CJIOBOM B U 6-
paTop!l, moxgpasymesas IpH 3ITOM TeJO, KOTOpoe BO3GYyXKIaeT
3BYKOBbIE BOJIHBI B OKpYXKalolle#f Hac BO3LyIIHO#A cpene. Bo3Oyx-
JleHUe 3THX BOJH MOJKET IIPOMCXOAMTb JIHGO MyTeM HenoCpeicTseH-
HOH Tepenaud, Ju6o ¢ ydacrdeM IPOMEeKYTOUHBIX usaydartenei
3BYKOBOH 3HEpruw;

6) Bo3OSynauTens KojaeGaHU BByJallero Tena. Has
fepejiauy SHEPrHM 3BYYalleMy TeNy M Ul BO3GYXKJEHHS ero Ko-
neGanuil BO MHOTHX cCJydasx TIpEMeHsiorcsd OoJjee Hinm  MeHee
CJI0KHBIE MexaHuaMbl. MIX ycrpoficTBo M (opma BapHUpPYIOT, B 3a-
BUCHMOCTH OT Cloco6a BO3GyxIeHHs KojeOaHMA M TPHUPOAbI 3BY-
yalero Tesa;

B) ycuJuTeasd TPOMKOCTH 3BYKQ, HeOoOXOIUMOTO
BO BCEX TeX cJydasix, KOrJa OoThaya SHepruu 3BYy4allero Teja OKpy-
KAIONUM €ro MaccaM BO3AyXa CJIMIIKOM Maja. B GosbLIMHCTBe
cIyyaeB 3TO NPOHCXOAMT TOTAA, KOLAa 3Bydallee TENIO HMeeT
CJIMIIKOM Majyio TOBEPXHOCTh WJIH 0o0beM. B Takux ciaydasx ko-
Je6GaHus 3ByYallero Teja KOJIKHBI ObTb MepefaHul APyroMy Telny,
mMelomeMy GOJbIIYI0 NOBEPXHOCTh HJHM O0BEM, KOTOpOe TOraa
SIBUTCSl NPEMMYLIECTBEHHbIM M3JyJaTesieM ero kojeGaHuil B OKpy-
JKalollee BO3IYIIHOE MPOCTPAHCTBO.

INpumeHenne TBepAbIX NOBEPXHOCTHBIX H3JydaTesnell HeoGxonu-
MO BO BCeX CTPYHHBIX HHCTPYMEHTaX; B 3THX Caydasx HauGoisee
YIOGHBIM BHIOM H3JyuaTesell fBJAIOTCA Pe30HAHCHbIE NEKH, Npen-
craBjsmpolye cofoll MIacTUHKM M3 KaKoro-ju6o ympyroro mare-
puana (vamie Bcero OepeBa). B Tex ke ciyuasix, Korna ssydaiilee

1 Or aatuHckoro vibrare — kose6aThest.
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re0 caMo 1o ceGe HMeeT GOJIbLIYIO MOBEPXHOCTD (IJIACTHHKH, Ie-
pEnoHKH), HeT Heoﬁxonﬂmo-cm B IPHMEHEHHH ML00aBOYHBIX H3JIY-
yaTesiell KojebaHuH. )

[ToBepXHOCTHbIE H3Jy4aTeNHd 3BYKOBOH SHEPTHH MPUMEHSIOTCHA
BO BCEX 3BYKOBOCIIPOM3BOISILMX HHCTPyMeHTaX M npubopax (ma-
TeOH, TPaMMO(OH, SJEKTPHYSCKHE BOCIPOH3BOAHTENH 3ByKa —
rPOMKOTOBOPHTENH M T. I.). L0 BCEX 3THX CIyYasX HanydareneM
3ByKa B arMocdepy sIBJsSETCs Koneoémomaﬂ\cx IJIaCTHHKA HJIH
mem6pana, Eciau noBepXHOCTb TakoH IJIaCTHHKHM Maja, Kak Ha-
npumep, B MeMOpane rpammoctona uau Qonorpada, To AId yCH-
JIeHHsl U3[aBaeMbIX €0 3BYKOB NDUMEHSIOT pacTpyObl; B TeX XKe
cayuasx, KOrAa M0YeMy-Ju00 HeXKeNaTelbHO HJIM HEBO3MOXKHO
npHMeHeHHe pacTpy0oB, H3Jy4alollyl0 MNOBEPXHOCTb KoJebJiouei-
csl MUIACTHHKH AeNaT AOCTaTo4Ho Goubllofi. Taxkue maacTHHKE
o6bIUHO Ha3blBalOT AHpdhysopamu !,

Has Toro, 4toGhl U3jydyaTesb 3BYKOBBIX KOJeGaHHI MOr XOpo-
10 BHINOJNHATb CBOE YCHJIMBAIOIIee Ha3HaueHWe, HEOGXOMMMO, 4TO-
66l OH Obl1 XODOIIMM MHOXKECTBEHHBIM PE30HATOPOM, T. €. 4TOGbI
OH Mor GoJiee MM MeHee PaBHOMEDHO PearHpoBaTh Ha KoJeGaHHs
pa3Hoo6pa3HbIX 4acTOT, IPOHU3BOAMMBIE 3BYUALMM TeJOM, U 6Gojee
HJIM MeHee PaBHOMEPHO OT/AaBaTh HX B OKPYXKAIOLIHE MacChl BO3/Y-
xa. ITosTomy, x0Tl B KauecTBe H3jyuaTesell M NPHUMEHSIOT TeJa,
CXOIHbIE TIo (OpPMe M KOHCTPYKIHH C 3BYYalllHMH TeJaMH, HO, B
OTJIHYHE OT MOCJIeNHUX, HX COOPYKAIOT TaKUM 06pa3oM, HJIH CTa-
BAT B Takue CHeLHaJbHble YCAOBHS, YTOGbl OHH MO BO3MOIKHOCTH
He MMejM SIPKO BBIPA’KE€HHBIX COGCTBEHHBIX YacTOT KoJe6GaHall B
npejesiax TOTO JHAanasoHa YacToT, KOTOPble OHHM IIPeAHA3HAYeHbl
VCHJIHBATh W H3JIYYaTh.

WManyuarenn 3ByKOBBIX KOMeGaHHH, KaK MOKA3bIBAeT MPaKTHKA,
OGbIYHO B GOMbUIel 1M MEHbIIEH CTEeNeHH Y4acTBYIOT TAKKE B 06-
pasosaHnu TeMOpa H3JTydaeMbIX 3BYKoB. WX di3nueckue caoiicTa
G.1aronpusATCTBYIOT H3MeHeHHI0 (DOPMbI 3BYKOBOH BOJIHEI, H3Jyda-
eMOfl 3ByvalluM TenoM. Perynupys ycrpolictso wamywaTenef, Mbl
oJyyaeM CpeACTBa K YNPABJEHHIO He TOJbKO IPOMKOCTBIO 3BYKa
MY3bIKaNbHbIX HHCTPYMEHTOB, HO H HX TeMOpaMu.

§ 2. Cymecrsenneiimeii yacTbio Kakmoro MY3BIKaJbHOIMO HH-
CTPyMEHTa fBJSAETCS OJHO HJIM HECKOJbKO 3BYYallMX Tell.

B MysbIKambHEIX MHCTpyMEHTaX NpPHMeHSIOTCS TBepIbie U ra-
3006pasHble 3Byvawue Tena (Bo3ayx). Xors CYIIECTBYIOT M XKHUI-
KHe 3Byuamue Tesa, HO, BBUJY NDAKTHUECKHX HEYTOGCTB TIPH HX

HCTIONIb30BANNH, OHH He HAXONST NDHMEHEHHS B My3bIKAJAbHOM
pakTuke,

Bee pasnooGpashbie spyuamue Tea, B 3aBHCHMOCTH OT HX Ma-

Tepuana, popMbl ¥ aKycTHUECKHX 0COGEHHOCTeH, YeHICKHi (DH3HK
PHCT Xnamuy noapasiesua Ha TPH OCHOBHEIE KaTeropuu:

——

! Or narmnckoro diffundere — pacmpocTpaHsTh, PacCeHBaTh.
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1. Tena, ynpyrue BCJISACTBHE cpoeli mpHpPOAHOH TBEPROCTH H
¢opMbl; OHH He TPeGyIOT TPEeABAPHTENBHOTO HATSIXKEHWS WK cXKa-
TUsi AJS TOTO, YTOGbl TOJYYHTh ONOCOGHOCTb M3AaBaTb 3BYK, Ta-
Kie Tejia Mbl OyaeM B JajbHeffllieM HasplBaTb CaMO3ByHalllMMA
reqaMi. OHE MOTYT MMETb pasHooOpasHyio dpopmy (6pycku, cTepX-
HY, [UIACTMHKH IJIOCKHE H H30THYThIE B Biille COCYIOB, TpyOOK
H Ip.).

OGHuHO TaKHe Teja NPHMEHSIOTCS B CBOCOJHO TOJBEIIEHHOM
COCTOSIHHH, WJIM JKe B TIONOJKEHHMM, IPH KOTOPOM OHHU ONHMPAIOTCA
Ha HeMHOLHe TOUKH M KOTOpOE He BJUseT Ha HX CIOCOGHOCTb
KoJie6aThes.

HHoraa mpUMeHsieTcst YaCTHUHOE 3aKPeMIeHne TaKUX 3Bydallux
TeJl, B HEKOTOpPOil CTeneHH OrpaHAunBaiomtee cBoBony HX Kojeba-
Hiil. DTO OTHOCHTCS, HAlpHMep, K TOHKHM YNPYTHM CTEPKHAM H
YIJIMHEHHBIM IUJIACTHHKAM (s13EI9KAM), KOTOpble JJIA TOro, YTOGHI
OHM MOIVIH M3[[aBaTh HEeOOXOAMMble MYSbIKaJbHbIE 3BYKH, yKpell-
JISOTCSL HA OJHOM KOHIE, a BTOPOH KOHeIl ocTaeTcst CBOGOIHBIM.
I[Ipu TakoM crocofe YacTHUHOTO 3aKPENJIeHHs, KaK STO MBI yBH-
IMM H3 JaJbHeRuIero, TakWe CaMo3Bydallue Tena npuoGpeTaioT
oco6ble aKyCTHUECKHe CBOHCTBA.

Takye UaCTHUHO 3aKpeIlUIEHHBIE CaMO3Byyallue Teja MBbl Oynem
B JajibHelillleM Ha3bBaTh IMIOJYCaMO3BYyJaIlMMH.

2. Tena, CTaHOBsilHeCs YOPYMMMH BCIEACTBAE HATAMKEHMI,
koTopoMy Hx IoxsepraioT. OT CreneHd HaTSXKEHHS, TPA NPOUAX
PaBHBIX YCJOBHSX, 3aBHCHT YacTOTa HX KoJieGaHui, T. €. BBICOTA
u3jaBaeMoro MMH 3Byka. Tena 5Toif rpymmbl HMelT (Qopmy anbo
¢ GospluuM mHpeoGiajaHHeM OXHOTO NPOCTPAHCTBEHHONO  MPOTS-
JeHus Haj JBYMS OCTaJIbHBIMH (CTPYHBI), JHOO ¢ BOJIBIIAM IIpe-
o6naganueM ABYX NPOCTPAHCTBEHHBIX TIPOTSKEHMI Hax TPETHHM
(nepenonku, MeMGpanel) . BememerBre TakuX ocobenHocrelt op-
Mbl OHY JIMIIEHBI CIIOCOGHOCTH, NOJOOHO CaMO3BY4aIlHM TeJaM,
KoJIe6aTbCs M M3MABAaTh MYy3HIKAJbHble 3BYKH B CBOGOJHOM HIH
HOJIyCBOGOHOM COCTOSIHHH,

3. Tena, cTaHOBSIIIKECT YIPYTHMH BCJIEACTBHE Ipomecca cxa-
THg. B omsnume OT MEpBBIX ABYX TPynm, The 3Byuyaliue Tena fB-
JISOTCST TBEPAbIMH, Tesia 3TOH Ipymnbl—rasooGpasHble. Croga ot1-
HOCHTCS IJIABHEIM 06Da3oM BO3AYX, HAMOJHSIOLIMH TPYOKH LYyXO-
BBIX MY3bIKQJbHBIX MHCTPYMEHTOB.

§ 3. Bce cymecrsyonine crmoco6bl Bo3CYKIeHUs 3BYYAUAX
e/l MOXKHO CBECTH, B OCHOBHOM, K CJIEAYIOLIMM TPeM crocobam:

a) Ynap uau TOJAYOK. ITOT croco6 XxapakTepHsyercs
MTHOBEHHBIM TIDHJIOKEHHEM H Nepe/layeil dHepruH 3BydYalleMy Te-
Ny, ¢ TOCJeLYIOUIMM IPEIOCTaBIeHHEM eMY TIOJIHOH WJIH OTHOCH-
TeJbHON cBoGOmBl Kodebamuii. OTHaua 3HEPruH B OKDPY2XKalollee
BO3yIIHOE MPOCTPAHCTBO M IMPOIECC BHYTPEHHErO TPEHHMS B Ma-
TepHaje 3BYYalllero Tesa TPHBOJAT K TIOCTENEHHOMY yMEHBIIEHHIO

! Or maTuHCKOro membrana — KoO¥Xa, MepernoHka.
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AMIUITYIB €ro KojeGamuil, T. e. K 3aTyXaHHIO NOCJeNHHx (Kak
5r0 Mbl Habmonaem B CTpyHe (OPTENMHAHO, KOJOKOJNE M T. IL).
[asoo6pasHble 3Byuallye Tejla BO30yxKAal0TCs GBICTPO CJIEYIOIH-
MH JApPYT 32 APYrOM TEPHOAHYECKHMH TOJNYKAMH; TPH STOM BO3HH-
KaeT OoJiee MM MeHee IJIUTeJIbHOE BLIHYXKIEHHOE M IIPHTOM Hesa-
ryxalolllee kose6aHue 3ByYallero Tesa;

6) llunoKk WK 3alenNJeHHE. Aror crocob Bo36yXKIeHHU ],
XapaKTepHsYIOIHUACS 3allelIeHHeM 3ByYallero TeJa KaKHUM-1H60
[TPeIMETOM, NOCTEeNeHHBIM BBIBEIEHHEM €ro H3 TOJIOXKEHHS [PAaBHO-
BecHsl M IOCJIEAYIOIIUM BHE3AIHEIM €0 OCBOOOXKAEHHEM, NphMe-
HAM TOJIbKO K HEKOTODHIM BH/AM TBEpPABIX 3BYJaIIHX Tesl (CTPYHBI,
CTepIKHHM, T3BIYKH);

r) Tpenue Irorcnocod BO3OYXKIEHUSA MOXKHO CBECTH K pf-
[y TEePHONMYECKH TOBTOPSIOMIHUXCS 3alemyiennii U O0CBOGOXKAeHUH
3Byyalllero Teja, CJAEAYIOIUX B DUTME €ro 3BYKOBOH dacToThl. B
IIPOTHBONOJIOKHOCTb 3AIUNEIBAHMIO, MIOCJE KOTOPOIO 3Bydaliee Te-
JIO Tonydaer CBOGORY KojieGaHHH, TIPH BO3OYXKIECHHH TPEHHEM
BO36yKAAIOIIee TEJIO OCTAeTCss B TECHOM CONPHKOCHOBEHMH C 3BY-
yalllHM TEeJOM B TEeUeHHE BCEro mepuoja Bo3OyxieHHd. Bosbyx-
JeHHe TpEHUeM NPHMEHHMO KakK K TBeDJBIM 3BYUYaIlMM TesaaM, Ile
IJisl TIOBBIILIEHHSI CIIEIUIEHUsT MeXAY BozbyaureseM H BHOPATOPOM
4acTo MPHUMEHSIOT JIMNKAE H JIENKOIJIaBKYe CBS3YyIOIMe BelecTpal,
TaK U K Taz000pasHbIM, THe OHO HCHOJNb3YyeTcsl B TaK Ha3bIBaeMbIX
CBUCTSIIHHMX, WM Ja6uajbHBIX MHCTPYMEHTAX. '

Bce ykaszaHHBEIE CIOCOOBI BO30Y3KIeHHS 3BydallUX Tejd H BO3-
HHKa[oLIYe IPH 3TOM KojeGaTesbHble MPOLECCH MOXKHO OXapakTe-
pH30BaTh CJAEAYIOUIUM 06pasoM.

B Tex ciyuasix, KOrza 3Heprusi MOABOJUTCH K 3BYUAIIEMY TeJy
B (hopMe OZHOKpATHOTO HMIyJbca (yaap, TOMUYOK, 3alenieHue) H
OHO [IOCJIe 3TOro moJydyaeT cBOGOAY, OHO HAauHHAET COBepLIATh
CBOGONHBIE U 3aTyXalollie KoJieGaHusl, MOCTENeHHO PacXoayst c006-
IIEHHYI0O €My 3HEprui0 Ha IpPeOJoJieHHe CONPOTHUBJIEHHSI pacKauM-
BaeMONo BO3Ayxa, Ha TPeHHe BHE W BHYTPH CaMOTO TeJa, Ha pas-
BATHE B HEM TeIJIOTH,, HAa OTAAuy 4YacTH SHEPrMH B TOYKAxX 3a-
KDeIJIEHUs] MJIH COIPUKOCHOBEHHUS C JPYIMHMH CIIOCOGHBIMH KOJIE-
batbcs TemaMH. B aTux cayuasx Tena JaloT 3BYKH, HamGosee
TPOMKHE B MOMEHT BOSHHKHOBEHHSI ¥ Gojlee MM MeHee GLICTPO
3aryxatomue. IIpumMepel—Bce ymapHbie H LUIKOBbE CTPYHHbBIE MY-
BbIKaJIbHble HHCTPYMEHTHI.

Wnas kapruHa mosmydaercs, Koraa K KojeGmomleMycst —Teny
SHEPrusi MOABOMUTCS HENPEPBHIBHO M IJIMTEJIbHO, MAJIBIMH MOPLHS-

‘MU Bo BpeMms KaXmoro KosieGaHHs, MONOJIHSAS [OTEDH SHEPTHH,

Ipoucxopsimue BCIeNCTBYEE €CTECTBEHHONO MX 3aTyxaHusi. KomeGa-
HHSL TOrZa npuoGpeTaloT MOCTOSIHHYI0 aMIUIMTYAY M IeNaroTcs He-
SaTyxalomumMy, ANSIMMUECS B NPOJOJIKEHHE BCENO TONO NepHOAA
Bpemeny, korma K 3Bywallemy Teny moaBoAuTCH SHeprus. ITo-
e e

! Hanpumep, JerkonnaBkue cMomui (xaHudoab).
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CTyIUIeHHE SHEDPrMu 37ech YNpaBJfeTCs MEeXAHH3MOM, NMPHUCYIHM
caMoii KoJeGaTeNbHON CHCTeME, ¥ HCTOYHHK SHepru, HAyuled Ha
NojILepKaHue KONeGaHuil, COCTAB/IAET HEOThEMJIEMYI0 YacTb STOH
CHETEMBI,

Takhe cHCTEMBl Ha3bIBAIOTCSI aBTOKoJdeOGaTeJsbHBIMH,
a coseplIaloNIMecs B HHX kKoJeGaHus— aBTokoneSannsvu. I1pume-
poM aBToKONeGaTeNbHBIX CHCTEM SIBJISIOTCS: CMbIYKOBBIE CTPYHHBI®
HHCTPDYMEHTHI, BCe JyXOBble My3blKajbHble HMHCTPYMEHTHI, pede-
FOJIOCOBOI ammapar YeJoBeKa W MHOTHe JpYTrHe MeXaHH3MbL

Oco6bIM CayuaeM SIBJISeTcs MONBENeHHe CHJIBl TePeMeHHOTo
3HAaUeHHs] K MHOXeCTBEHHBIM pe30HAaTopaM, KaK 3TO Mbl BHIHM B
COBPEMEHHbIX MPOMKOIOBOPHTENAX, rpaMMoGoHe, TesepoHe U T. Il
3mech Ha6II0JaeTcsl HEKOTOpOoe BHeLIHee CXOACTBO C BbIIIEONH-
CAHHBIMH  aBTOKOJEOATENbHEIME CHCTEMaMH, Bbipaxkalouieecs B
TOM, 4TO BHOpaTOp OGBIUEO KoJefjercss B TeYeHHe BCEero TOro Ine-
pHOMA, KOTAA K HeMY NOJBOAHMTCA KoJebaTenbHasi SHEPTHs, H MO-
JKeT, B YacTHOCTH, COBEpIIaTh HesaTyxatouue kone6anus. OLHAKO
KODEHHBIM OTJIMYHMEeM TAKHX KOJeGaTesbHbIX CHCTEM OT HACTOSIIHMX
2BTOKOJIe6aTeJbHBIX CHCTEM SIBJISIETCS TO, YTO BHOpaTOp 37ech He
yIpaBAsieT TMOABEJeHHEM K HEMY SHepruM, Mayliell Ha BO30yxIe-
HHe M TOJJep:Kanyue KoneGaHmii, He BXOAWT B cocTaB Kojeba-
TEJbHOH CHCTEMBI, a SIBJISIETCS] HE3aBHCHMBIM OT Hee MEeXaHU3MOM.
B To BpeMsl, KaK B HACTOSILINX aBTOKOJeGATEJBHBIX CHCTEMaX BHO-
paToOp aKTHBHO YYacTRyeT B OPTaHM3aLMH ¥ PaclpeleseHr’ KoJje-
6aTesbHOH SHEPrHHM, B ONMCAHHBIX CHCTeMaxX BHOpATOp sIBJIsieTCS
TEJIOM ITACCHBHBIM, MOCJYLIHO BBIMOJHSIOMHEM JIOObIE IBHMXKEHH,
B COOTBETCTBUY C CHJIAMM, MOABOTIUMBIMH K HEMY W3BHE W OpraHH-
3yeMbIMH 6e3 €ro yuyacTus.




I'naBa BTOpas

3BYKOBBIE KOJEBAHHS TBEPAbIX TEJI

§ 1. IpumeHseMble B MY3blKaJbHbIX HHCTPYMEHTaX TBepIbIE
caMo3Byualllie Tejla XapaKTepU3yloTcs JOCTaTOYHOH Maccoil, uHep-
muell H yNpyrocTblo, a TakkKe CPaBHATENBHO Maloi BeJUYHHOA
BHYTPeHHero TpeHHs. B cminy 3Toro onu, Gynyud BO3OYKIEHDI
ynapoM, crnocoGHb KojeGaTbcs Gosiee MM MeHee NPOINOJIKHTENb.
HOE BpeMsd, C NOCTENeHHO 3aTyXalolled aMILIATYXOH.

BesnuunHa BHYTPEHHEro TPEHHs] B Marephane, KpoMe mepeuuc-
JIeHHBIX NPYruX (DH3HUECKHX CBOHCTB, AB/IAETCH BaXKHbIM (hakTo-
pOM, OINpEeIe/sOUUM IIPOJO/KUTEIbHOCTD 3BYYaHUS ITUX TeJ;
yeM OHa MeHblIe, TeM MeIJIeHHee, MPH NPOYHX DaBHBIX YCJOBHSX,
NPOUCXONUT 3aTyXaHHe HX KoseOaHHui.

Jlis sByuaHuss camMo3Byvalllue Tesla He HyXKAaloTcs B 3aKpel-
JICHHH; OHO ObLTO OBl Ja)ke BPEAHBIM, Tak KaK Melano Gul cBoGo-
ge ux Kosaebanuit. OGBHIUHO MX TOJBKO NOJNBEIIMBAIOT HJIH KIauyT
Ha HEMHOTHE TOYKH OIOpHl, ¢ IEJbI0 COXPaHEHHs HX IOJIOXKEHUS
B IIPOCTPAHCTBeE.

B sasucumoctu or ¢opMmbl, caMo3Bydallue Teja HMEIT pas-
JIMYHBlE aKyCTHYECKHe CBOHCTBA M KoJeOJIOTCS HeoAHHAaKOBBIM 06-
pasom. B cmny storo Hx mesnecoo6pasHo IIOAPasme/NuTh Ha ciie-
Iyouie KaTeropuu:

A. Bpycku u crepxHu. OHH XapakTepu3ylOTCH 3aMeTHLIM Ipe-
obnamanneM AJMHHBI Hal ABYMs JDYTHMH NMPOCTPAHCTBEHHBIMA M3-
MepeHusAMH. B My3BIKaJBHBIX HHCTPYMEHTaX OHH MOIYT IIpHMe-
HATBCS JING0 CBOGOMHO JIEXKAIUMMH Ha ABYX TOYKax ONOPHI, J160
- TTIOABEIUeHHBIMA WJIM YKpelJIeHHBIMH 32 OJAHH H3 KOHIOB, IPHYEM
BTOPO#i KOHel OCTAaeTcss CBOGOIHEBIM !,

Bynyun Bo36GyxmeHsl ymapom nocepefuHe, CBOGONHO JexXallue
GpYCKH H CTepXXHH JAIOT OCHOBHOH TOH, pasiefsisicb NPH STOM
ABYMsl ysjmaMH Ha TPH KOJEOJIOMIMXCA Y4acTKa: LEHTPaJbHbIA,

! Tako#i cnoco6 sakpemyeHHs Ha NPAaKTHKe MPHMEHSETCS Topasio pexe,
NDEHMyIecTBeHHO I JOCTaTOYHO TOHKHX CTEepPXHell, TaK KakK IPH TaKoM
€nocoGe Tesa npH KoAeGaHHH JAIOT CHIbHbIE HErapMOHHYHbIE HaCTH'IBbie TOHH,
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HMeIOWHUi JJTHHY OKOJIO 5/9 AJMUHBI, U KOHEYHble, MMEIoUIe JJIH-
Hy OKoJIO 2/9 RmuMHBI BCero GpycKa HJIM CTepKHS. [TosTomy, 4rTo-
6bl NaTh TAKOMY TeJy HaWOOJBIIYIO CBOOOMY KOJeOGaHWH, TOUKH
€ro ONOPHI PACIOJaraioT B MecTaX, COOTBETCTBYIOIIMX y3JaM KO-
aeGanuii (puc. 4) OocHOBHOro ToHa. Takoe IONOXKEHHE TOYEK OTO-
pHl, NaBass HaHOGOJBLIYIO
cBoGony s KoJieGaHUR
OCHOBHOH  YacCTOTH, B
TO e BpeMs CrIoco6-
cTByer ocaabjeHuio dya-
CTUYHBIX TOHOB, TIPH KO-
TOpBIX GPYCOK HJIH CTep-
JKeHb paspeNsercs Ha
Goqiblllee GHCJIO  KoOJeO-
JIIOIIMXCST  4YacTeH, Haro-
myx Goviee BLICOKHE TO-
ubl. OcsraGieHue 4acTHd-
HBIX TOHOB HEOOXOMHMMO
HOTOMY, YTO 4YHCJIa HUX
KoneGaHHii HaxonsATCA B
BechbMa CJIOKHBIX OTHO-
[IeHUAX K yucay Koseba-
HUH OCHOBHOI'O TOHA, 1
4YTO 3TH TOHBL 3BYydHaT
HerapMOHHYHO, a II03TO-
My H MY3BIKaJbHO He-
[PUEMJIIEMO.

Crenyoniasi TaGauna GaeT OTHOLIEHHS YaCTHYHBIX TOHOB GpY-
CKa K ero OCHOBHOMY TOHY:

Uncao ysnos 2 3 4 5 6 7

IMpuGan3uTEeNbHO NPONOPLHOHANb- o
o 2 2 2 2 2
Hble 4YHcaa konebaHHid 3 5 7 9 H 13

To Xe, €CIH NMPHHATL YHCAO KOJE- 1
6aHMii OCHOBHOrO TOHa 3a
eJHHHILY

Takum 06pa3oM, 3BYKODPSI YaCTHYHLIX TOHOB O6pyCKa C OCHOB-

HEIM TOHOM 0 MAaJioOH OKTaBH OyHeT NpUOIH3UTENBHO CJEMyio-

1107078

2,78 | 545 | 9,00 | 13,45 | 188

e
g
T

12 - + £
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M3 storo mpuMepa BHIHO, HACKOJbKO BajKHO MaKCHMaJjbHOE
yMeHbIIeHHe CHIIbI H TPOXOJIKUTEJbHOCTH 3BYYaHUsi CTOJNb Herap-
MOHHMYHBIX YaCTHYHBIX TOHOB.

IIpu ynorpe6ieHHH CTEDXK- | |
He#l, YKpEIUIeHHBIX Ha OJHOM |
KOHIIE, 3ar/IylIeHe JaCTHIHBIX |
TOHOB, NMPOUCXOAAIIUX OT Pas- |
IeJIEHHs] CTEPXHS Ha OTHeNb- |

\

|
|
|
[
|

~~.

HEIE KOJIeOJIIoUHeCs Y4acTKH
(puc. 5), HeBO3MOXKHO, TOHEI
S5TH TaKXe BecbMa Herapmo-
HUYHBI, TaK KaK HaXOHSITCS TO-
JKe B BECbMa CJIOXKHBIX UHCJIO-
BBIX OTHOIIEHUSX K OCHOBHOMY
ToAy: - N Ee

Crnenyromas rtabauna gaer / 2
OTHOIIIEHUS YACTHUHBIX TOHOB

3aKPeIJIeHHOro Ha OfHOM KOH- Puc. 5
1ie¢ CTepPXKHS K €ro OCHOBHOMY
TOHY:
Yncno yaaos 0 1 2 3 4
ITpH6AH3HTENLHO PONOPUHOHANbHBIE YHC- | 62 152 | 252 | 352 | 45?
Ja KonebaHHH
To ke, eciu NPHHATH YHCAO KoJeOaHHil 1 6,25 | 17,35 | 34,1 | 56,3
OCHOBHOTO TOHAa 3a €XMHHALY

Taxum 00pasoM, 3BYKOpsi UaCTHUHBIX TOHOB CTE[IKHA C OC-
HOBHEIM TOHOM /[0 GOJBbIIOH OKTaBh GyHET MpUGIH3UTENbHO ClIe-
AYIOLINH:

D
<
&,
]

'
-t

e

Cnektp 3Byka GPYCKOB M CTep)KHEH OCHOXKHSETCS KOMGOHHA-
UHOHHBIMH TOHAMH, BO3HUKAIOUIYMH B pPe3yJbTaTe B3auMOMeHCTBUS
HaCTHYHBIX TOHOB JIDYr ¢ APYIOM H C OCHOBHBIM TOHOM. DT0 IIPH-
“MaeT 3ByKaM YAapsieMbIX ODYCKOB H CTepxKHeH CBoeo6pasHbli xa-
PakTep, He MOXOXHWH Ha 3BYKH ADYTHX HHCTPYMEHTOB.

Haa ynoGeTBa NPUKPEIVIEHHs OPYCKH M CTEPXKHH MOTYT GbITh
IpOCBep/IEHBl B TOUKaX HX OCHOBHBIX V3JIOB, YTO MPAKTHYECKH
TOYTH He BAWsieT HAa HX aKyCTHYECKHMe CBOIICTBA.

B. IlnacTHHKH, ecii OHM He CJIMIIKOM TOHKH, H IOCTATOYHO
MA4CCHBHBI, ECTKH M YIDYTH, COXPAHSAIOT TaKKe CIOCOGHOCTb K
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Gonlee WM MeHee JJIMTENbHOMY Kojie0aHHMIO Tocje MpeKpalleHHs
HX BO30YyXKIEHHUS.

Ecau NpH 5TOM OHU HMeoT (GOPMY YAJIHHEHHONO IPSMOYIOJb-
HuKa, TO OHH KosieGJIoTCs Nofo6HO OpycKaM, OT KOTOPHIX OHH OT
JIMUAIOTCS TOJIBKO MeHblIefl TosuuHol (BbicoToll). Kak u 6pycky,
OHH MMEIOT IBa IJIaBHBIX y3ja KoJeOaHu#, HaxoAdLIuXCs IpUOJIH-
SUTEJbHO HAa PACCTOSHUsX 2/9 MX JUIMHBI OT KOHLOB. Bce ckasan-
Hoe paHblle 0 GPyCKaX OTHOCHTCS B IOJIHOH Mepe W K TaKuM IlIa-
CTHHKaM.

K My3blKaJbHBIM HHCTPYMEHTaM, B KOTODBIX IPHMEHAETCs Ta-
Kasi (popMa 3BYYAIIUX [IACTHHOK, OTHOCATCH METaJo(poH (IIOK-
KEHINMHUIb) U Yejecra.

[Tponecc KoseGaHMil y IACTMHOK KBAJAPATHOH, MHOTOYIOJb-
HOH, OBaJibHOH M KPYI/IOf (POPMBI IPOTEKAaeT 3HAYATENIBHO CJIOXK-
Hee, yeM y OpyCKOB U ONHCAHHHIX BbIIIE HPSIMOYrOJbHBIX YIJIH-
HEHHBIX MJIaCTHHOK.

U3 ToJabKO YTO yKasaHHBEIX (OpPM IJIACTHHOK B MY3bIKaJbHBIX
HHCTPYMEHTAX NPUMEHSIOTCS IPEMMYIIECTBEHHO TOJIbKO KpYyT-
Jble NJAAaCTUHKHY, IpHueM IJs NOBHIIECHHS MX YIPYrocTH ¥
yAyYlIeHUs] WX 3BYKOBBIX CBOHCTB HX JENaloT He IVIOCKMMH, HO
UpUIAIOT UM 0ojiee WM MeHee CJOMKHbIE H3OTHYTHIA NPODUIb.

M3ru6 njpacTHHOK BeieT K COJIMKEHMIO Y3JOBHIX JIHHHH B Me-
cre u3ruba, BOJIM3H KOTOPCTO TaKHe IIJIACTHHKH OOBIYHO AepKaT
WM TOABELIHBAIOT NPM Mrpe, DTO HeoGXOAHMO IS TOro, YTOOHI
He CO31aBaTh INPOTHBOJEHCTBUS CBOGOLHOMY KONEOAaHHIO HX OC-
TaJbHOH IOBEPXHOCTH M 06GecneunTb HaHGOJBINYI0 CHIYy U IIPOJOJ-
KUTEJbHOCTh HX 3BYKa.

3ByKODSIAbL, NaBaeMble TaKMMM IJIaCTHHKaMH, KpaiHe CJIOXK-
HbI; OOUJIMe HErapMOHMYECKHX YACTHYHBIX TOHOB, YaCTO 3HAUUTEJb-
HO 6oJiee CHJIbHBIX, YEM OCHOBHOH TOH, AesaeT PacHo3HaBaHHE IO-
CJEIHEro 3aTPyLHHTEJbHBEIM, BCIEICTBHE 4ero GOJbLIAHCTBO H3
HMHCTDYMEHTOB 3TON0 POJa HE HMEeT SICHO BbIPaXKEHHOW BBICOTHI
3ByKa.

[TpuMepoM OPKeCTPOBBIX MHCTPYMEHTOB TaKOTO poja SIBJISIOT-
Csl TapeJiKH, TOHTH, KOJIOKOJa.

B. Uuaunnpuueckue TpyOKHM, yhapsieMble nocepeiuHe, Koseb-
Jiorcss mogo6HO GpycKaM H CTEPIKHSIM H HOMUMHSIOTCS aHaJoTH4-
HbIM aKyCcTHYeCKMM 3akoHaM. OJHaKo, B OTJIMYME OT IUJIHHIPUYUE-
CKHX CTepXKHel, MPH pacyeTe BBLICOTHI HX OCHOBHOI'O TOHA HaJJe-
JKUT PYKOBOLCTBOBATbCS He HX JHAMETPOM, HO KBaJpPaTHHIM KOp-
HEM H3 CyMMBbl KBaJpaTOB HX BHEIIHEro ¥ BHYTPEHHEro AHaMer-
pos. Taxum o6pasoMm, NpH NAHHOH IJIMHE, BHEIUHEM [HaMeTpe H
Marepuase TPyOKHM HAlOT TeM Gojiee BLICOKHE 3BYKH, UEM TOHbBIIE
HX CTEHKH, ;

3Byk TpyGoK GoraT HerapMOHHMYCCKMMH OOEPTOHAMH; K HEMY
MpUMENIHBAIOTCs, B KauecTBe (OPMaHT, coOCTBeHHBIE TOHBI 3aKIIC-
YeHHBIX B HHX 0GbeMOB Bo3ayxa. Biaronaps stomy TeM6p HX mpu-
obpeTaeT HeckoJbkn Onjiee 3aKPYIJIEHHBIH M MATKMHE OTTEHOK.
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[Ipu WM3rOTOBJNEHHH TPYOUATBIX MYSbIKAJbHBIX HMHCTPYMEHTOB
(ty6acdonos), Marepuasn TPYOOK M TOJUIMHY CTEHOK TPYyGOK MOA-
6upaioT Tak, YToObl COGCTBEHHble YacTOThl 3aK/IIOUEHHBIX B Tpy6-
kaX OODBEMOB BO3[yXa COOTBETCTBOBAJHM OCHOBHBIM IIpeoGiafmaro-
1M TOHAM TPYO6OK M HX YCHJIHBAJH.

§ 2. YnoMHuHaBUMIicS BhIIIE aKyCTWK XJIaAHH NOAPOGHO Hccye-
noBaJl TIPOLECCH KojleGaHHus KBaJPaTHHIX, MHOTOYTOJbHEIX H KPYyT-
JblIX IJIACTHHOK, VKPEDJIEHHBIX B IIeHTPe H B030YXKIA€MBIX CMBIU-

0
'
L

S
¢
|
|
L

KOM B pasHbIX TOUKax HX mepumerpa. [Ipu sToM, B 3aBHCHMOCTH
OT MecTa BO30YXKIEHUA M JONOJHUTENLHOTO NPUKOCHOBEHHS HaJb-
1aMy K HEKOTOPHIM TOYKaM IepuMeTpa NJIACTHHOK, YAABaJOCh Bbl-
3bIBaTh Gosiee HJIM MeHee CJIOXKHYIO (QopMy KoseGaHHH NJIaCTHHOK,
ConpoBoKaeMylo TOHAMH Pa3HOH BHICOTHL.

Xnapuyu o6HapyxuBaji (opMy KojeGaHus IJIaCTHHOK, NOCHTIAs
HX Meaxum cyxuM neckoM. Tlpu KosieGaHMM MJIACTHHOK, IIECOK
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c6pachiBajICsi C IMYYHOCTEH M CKOIJIAJICA B BHIE KyYeK M JIMHUH B
yanax, fasas npu sTom GoJee WJH MeHee CJIOXKHBI PHCYHOK, MO-
KaspBaloLMil pacroyioxkenue ysnaos. Ha puc. 6 mokasaHbl HEKOTO-
phie H3 (GOPM KoseGaHHi M PACIOJIOXKEHHs y3JIOB HA IUIACTHHKAX,
Hafinennbie Xuanuu. [TosyuaeMble NDH 3TOM GUIYphl M3 Kydek H
JUHEA mecka DOJVUMIH, TI0 HMeHH H306peTartesisi 3TOro crocoba
HCCJIEIOBAHKS, Ha3BaHUe XJaJHHEBBIX QHUIYP.

§ 3. IMepenonku (MeMGpaHb) W CTPYHbl SABJIAIOTCH, B CYyLIHO-
CTH, Ype3BblUafHO TOHKHMH I[UIACTHHKaMH M CTepXKHSMH. Taxkoe
p3MeHeHHe X (HOPMBI, KOTa OJHO WJIH 1Ba IPOCTPAHCTBEHHBIX H3-
MepeHHsl SIBJSIIOTCS HHYTOKHLIMH 110 CPABHEHHIO C OCTaJlbHEIMH,
NMPHBOJUT K CYLIECTBEHHOMY M3MEHEHHIO MX KauecTB, a MMEHHO K
TOMy, 4TO 3TH Teja JIHUIAIOTCA TOH YNPYTOCTH, KOTOPas Heo6xo-
auMa s TOTOo, YTOOBl OHM MOTJIM M3JlaBaTb MY3bIKaJbHbIE 3BYKH.
DT0T HENOCTATOK YIPYTOCTH, CBSI3AHHBIA € 0COGEHAOCTSIMU X (oOp-
MBI, IPAKTHYECKH BOCIOJIHAIOT T€M, YTO HCKYCCTBEHHO HATATHBAIOT
3TH Tesa, BCJAEACTBYE Yero MX YNPYroCTb 3HAUMTENBHO IOBBIIIAET-
¢Sl ¥ OHH CTAHOBATCS CNOCOGHBIMH H3[JaBaTh MY3bIKaJIbHbBIE 3BYKH.

TlepernoHKH HATSAIUBAIOT, HaJeBas MX NPU 3TOM Ha TBEpAbIe
paMKH; CTPYHBl PacTArHBAalOT Mexk/1y ABYMsS HeMOJBHXKHBIMA TOY-
KaMHu.

A. Tepenonku. Haubosee yooGHHIM ¥ THIHYHBIM CIOCOGOM
BO36GYK/ICHUS] HATIHYTHIX [EPEHNOHOK SIBJISETCS yAap; MOTOMY I0-
YTH Bce MepernoHYaThie My3bIKaJbHble HHCTPYMEHTHl OTHOCATCA K
KJaccy yOApHBIX HHCTPYMEHTOB.

CoBpeMeHHbIe OPKECTPOBbIE NepenoHYaThle HHCTPYMEHTHI HMe-
0T KPYIJIYI0 PaMKy ¥ IepemnoHKy. Bymydu BosOyxAeHa ynapoMm,

mepernoHKa TaKOH (HOPMBI HAYMHAET
coBeplaTh Gosiee HJIH MeHee CJIO0K-
Hble, TIOCTENIEHHO 3aTyXalollue KoJe-
Ganus. IIpu sToM Ora MOXKeT KoJe-
faThca BCS LIEJIMKOM, IIOTIEPEMEH:HO
py BJAABJUBASCh M BLIMAYMBASCH U Aa-
1,0

Basl IPU 3TOM OCHOBHOH TOH, JIH60O

) 2
OHa MOAPAa3[EeJseTCs Y3JIOBBIMU JIH-
HUSMH Ha OTHEJbHBIE YUACTKH, KOJe.
G/olHecss B IPOTHBONOJOXKHBIX
HanpaB/JeHUsX, M JaeTr NPH 3TOM
COOTBETCTBYIOLIYE YaCTHYHLIE TOHBL
77 7 Pacnovioxkenne  y3JOBBIX  JIMHHH

KovieGJIolleficss TepeloHKH  OblIO

Puc. 7 BBISABJIEHO MerogoM ¢uryp Xian-

HH; 0Kasajoch, YTO  Y3JI0BbIE

JUHUH ABJSIOTCA JuGO ee AuaMeTpaMmi, Ju6o 00pasyloT KDPYTH,
KOHIEHTPHYECKHe C ee KpasMu. Puc. 7 mokasbizaeT HEKOTOpbIe
npocrefimve ¢GopMbl KoeGaHMH KPYIJIOH MepemnoHKH, Jajolue
OCHOBHOH TOH M Oauxaluime K HeMy YacTHYHble TOHBI, UHC/A
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ko/1eGaHHH KOTOPHIX MO OTHOLIEHHIO K OCHOBHOMY TOHY MOMEMICHBI
gon KaXXIBIM U3 KPYTOB.

Huokecqeylolki HOTHBI IpUMep A2eT MPUOJIHSHTEJIBHYIO
KapTHHY 3BYUaHHs [EDPBBEIX UeTBIPEX TOHOB KpPYIJIofl TepenoHKH,
ecJi MPEANONOKHUM, UTO ee ocHOBHOH TOH ecThb o GoJbLIOH OK-
TaBbl:

14 + + -
0 = + i
- 1 3 Iz p
& ' '

[IyTeM MHOIOBEKOBOTO OIbITAa Hrpaiolliie Ha IeperoHdaThiX
yapHEIX HHCTPYMEHTaX NpPHILIM K BBIBOAY, YTO MSPENOHKA A31aeT
HauJydlInil 8ByK TOTAA, KOTJla €e YAapsiioT He B IeHTPe, a Ha No-
JIOBUHE DACCTOSIHUS MeXKIy LEHTPOM H KpaeM. A Tax Kak 4acTuy-
HEIl TOH C 4MCJIOM KosteGanuit 2,30 mMeerT KOJblieoOpasHblil y3el,
nexalluil KaK [pas Ha IOJOBHHE PacCTOHHMS MEXIYy HeHTPOM H
KpaeM IepeloHKH, TO B CHJIy 3aKOHa JOnra ! My3bIKaHTH TaKHM
06pasoM ero YCTPaHSIOT, a BMEeCTe C HHM YCTPAHAIOT ¥ PAA 6oJiee
BbICOKHX YACTHUYHBIX TOHOB, MMEIOUIMX y3eJ B 2TOM XK€ MecTe.
MysbIKaibHOE KauecTBO 3BYKa IEPeMoHKM OT 3TOro 3HaUHTE/bHO
yJIydIIaeTcs, TaK KaK OH OYHIIAeTCSl OT HEKOTOPHIX HerapMOHHYE-
CKHX YaCTHYHBIX TOHOB,

Touible HCCHAENOBAHUS [OKA3HBAIOT, YTO YacToTa KodeO0aHufi OCHOBHOTO
TOHa KPYIJOH TePEeNOHKH '06paTHO MPONOPUMOHANEHA €e JuaMerpy M Ksal-
paTHOMY KODHIO H3 YHeJbHOTO Beca ee MaTepuaia ¥ TPAMO MPONOPLHOHAIE-
Ha KBaAPaTHOMY KODHIO M3 CHJBl €€ HaTIKeHH.

DTa 3aBHCHMOCTh BEpHA, KOHEUHO, TOJNbKO IJs INEDeNOHOK OLHODOLHO
CTPYKTYpH, a TaK KaK B OPKeCTPOBbIX MYSBIKAJbHBIX MHCTPYMEHTAX AJf mepe-
TNOHOK IpHMeHsieTcsl BhUIyGleHHas KO¥Xa JKHBOTHBIX, KOTOpDas HHKOria He ()33
BaeT OHOPONHON MO TOMIIMHE M IUIOTHOCTH, TO Ha TPaKTHKE HabmoaaoTcs
3HAYHTEJbHbIE OTCTYIVIGHHS OT 3THX 3aKOHOB.

HeoaHopomHoCTh ®KOXaHOH MEPeNoHKH TPHBOAMT K H3MEHEHHIO Guryp
M B3aMMODACIIOJNOKEHHs] Y3JIOBLIX JIMHHMH, a8 C/eOBATEJBHO M K WHEIM COOT-
HOIEHMSIM BHICOT €€ YaCTHUHBIX TOHOB, [IpakThyecku ObUIO HafleHO, UTO eCiH
TeperoHKy AeJaTh yToJuaiomefics oT KpaeB K LEHTPY, TO YAACTCH HECKOIbKO
NPHGIN3HTL 3BYKOPSL €€ YACTHYHBIX TOHOB K TapMOHHYECKOMY DALy obep-
TOHOB, WeM ¥ MOJb3YIOTCS NPH H3TOTOBNeHHM GapaGaHOB M JIMTABpP, C LEJBIO
VAYyYIIeHHsT MX 3BYKa.

HerapMoHHUeCKOE COOTHOIICHUE H3[1aBaeMblX IepeloHKaMy da-
CTHYHBIX TOHOB NPHBOIUT K TOMY, 4TO 3BYKH GOJIBLIMHCTBA Iepe-
TIOHYATHIX YAAPHBLIX HHCTPYMEHTOB JIHMIIEHBI ONpeJeJeHHOH BbICO-
Th.. BesleficTBHE 3TOTO OHH  YIOTPeG/sioTCsl TVIaBHEIM  00pasom,
KaK pHTMHYeCKHe IIyMOBBIE HHCTPyMeHTH. Hexoropoe HCKIOUe-
HHE W3 3TOr0 [PEACTABJIAIOT JHTAaBPHI, Aaiollxe 3BYKHM XOCTaTod-
HO OIpejeNeHHON BHICOTHI, Giarofapsi MPUCYTCTBAIO KOTIOOGPas-
HOTO De30HATOPa, YCHIMBAIONIEr0 OCHOBHOH TOH INEPETOHKH.

} CM. cTp. 49 § 6.
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B. Crpynsi. [TepoHauanbHEIM, HauGosee THIHYHBIM CIOCOGOM
BO36YKIEHUs: CTPYH fBJISIETCS 3allUIbIBanue (sauemyenne) HX
KOHI[OM TaJblla, MM KaKuM Jii60 MpeLMeToM, K 4eMy Npeapacro-
naraet ux ¢opma. Kpome TOro, BO3MOKHO BO30yXHeHHe CTPYH
MOCPEACTBOM yAapa Wi TPEHHs 0CO6BIM CIoco6oM (CMBIUOK, KO-
Jeco H T. I).

§ 4. 3axonbl KojeGaHHs CTPYH YHOOHee BCEro u3yuaTb Ha
crelpanbHOM IpHGOpe, HashiBaeMoM conoMerpoM'. OH npencTas-
JifieT co6Ol IPOOJITOBATIf JepeBAHHbIH AUK (PHC. 8), Ha Bepx-
Hell CTOpPOHe KOTOPOTO HATAHYTHl PSIZOM J(Be CTPYHEI, POXOASLILME
yepes [Be IOJCTaBKH, YKPEIUIEHHble HA KOHLAX BEpXHEH HOCK#
(mexn) comomerpa. Omny H3 CTPYH HATATHBAIOT TOCPEACTBOM
KOJKa, a BTOPYIO TepeKHAHBAIOT yepes He{oJbINOA OJOK M Ha-

TATABAIOT TIOABEHIEHHBIM K Heit I'py3oM.
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Kpome nByX KDaiHHX TOJCTaBOK, COHOMETp HMMeeT TpETbio
PH3MATHYECKYIO [I0JCTABKY, KOTOPYIO MOXHO IEPElBHTaTh BLOIH
[0 ero neKe, M3MeHsisi JUIHHY KOJIEOJIOMMXCS yacredl CTPYH. Has
onpeneenHs MOJOKEHUs NOLBHKHON NOCTABKH PACCTOSIHUE MEXK-
Ly KpallHAMHM TOACTaBKAMI DAa3/eJIeHO HA YacTH, H COOTBETCTBYIO-
mias lIKaja HaHeceHa Ha JEKY.

HarsseM Ha COHOMETP ABE OJMHAKOBbIE CTPYHBI; MPU 3TOM Ha-
CTPOMM CTDPYHY, HATATHBAEMYIO KOJKOM, B yHHCOH CO CTPYHOH,
paTArnBaeMoii rpysom. IloncTaBuM NOJ BTOPYIO CTPYHY IOABHK-
Hyl0 NMOJACTABKY TaK, YToObl OHA pasjesuna €e TOYHO NOnojaMm.
Bos6yxnas ee Ha KaKoii-1u60 M3 ee MOJOBHH, MH HafifieM, 4TO 06e
[OJIOBHHBI OYAyT 3ByYaThb B YHHCOH, HO Ha OKTaBy Bbllle esiol
CTPYHBIL.

Ecnm Mbl IIOCTABHM IIOJBHKHYIO TOACTaBKYy Ha PacCTOAHAM
1/3 mnuHBI BTOPOH CTPYHBHI, TO HaiifeM, 4To ee MeHBIIHH OTPE30K
JACT AyOIeLUMY BBEPX OT TOHA KOHTDOJIbHOH CTPYHBI, @ GOJIBLIHA
OTPe30K—KBHHTY BBepX OT Hero. TOHBI 060HX OTPE3KOB CTPYHH! B
5TOM ciyuae GyIyT HAXOAMTbCS B MHTEpBae OKTaBHl, a IIHHBI—
B oTHOIeHUH 1: 2.

CraBsi MOJABMXHYIO NOACTaBKY Ha 1/4 IJMHBI CTPYHBI, MBI IO-
Jy4uM ABOMHYIO OKTaBy BBepX OT KOHTPOJBLHOTO TOHA HA MeHb-
LIeM OTpe3Ke, M KBapTy BBEPX OT HEro—Ha GOJbIIEM OTPEsKe. Co-
OTHOLIIEHHE MEeXIYy STHMH IBYMs TOHaMM Oy[eT PaBHO IYOAELNME,
a OTHOLIGHHe JJIMH OTPE3KOB CTPYHH — 1:3.

| Or JaTHHCKOTO GJIOBa SONUS— 3BYK M Tpedeckoro metron— Mepa.
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M3 TakUX OMLITOB, BAPHHUPYS NJIHHBEI OTPE3KOB CTPYHBI, MBI MO-
sKeM BbIBECTH IepBHIH 3aKOH KoJieGaHHS CTPYH:

I. Qucao xosebarnull CTpYHsl, NPU NPOHUX PABHLLX YCAOBUAX,

06pATHO NPONOPYUOHAALHO OAuHe ee Koaebaroujelica 4acTu.
" Yewm cusbHee HaATHyTa CTPYHA, TeM GoJibllle BO3pacTaeT ee
ynpyrocrtb, Tem GoJblile 4acTOTa ee KoJeGaHHH W TeM Bblllle H31a-
BaeMbIi el0 ToH. VI3MeHAs BeJMUYMHY rpysa, HATSTHBAIOLIETO BTO-
PYIO CTPYHY, H CPaBHHBAs TIOJIyYalollHecs: IPH 3TOM 3BYKH €O 3BY-
KOM IIepBOH CTPYHBI, MBI HaXOJHM, YTO €CJIH TPY3 YBeJHUHTb B 4
pasa, TO 3BYK IOBLICHTCSl Ha OKTaBy, T. €. UHCJO KoJeOaHHH CTpy-
Hbl YBEJHUYHTCA B 2 pasa; eCiM IPy3 yBeJIWUHUTb B 9 pas, To 3ByK
MOBBICHTCA HA AYOLEUHMY, & YHCJIO KOJeJaHHH CTPYHBI YTPOUTLS,
ecJId TPY3 YMEHbIUUTh B 2 pasa, TO 3BYK [IOHH3HTCSl HA YBeJHUEH-
HYIO KBapTy (TPHTOH), T. €. YHCJIO KOJeGaHH# CTPYHBI yMEHbLIHT-
ca B 1,41 pasa, u T. I.

Orciona cienyer BTOpOil 3aKOH KoJeGaHHS CTPYH:

I1. Yucsro koaebauuil cTpyHol, Npu NPOUUX PABHLIX YCAOBUAX,
npamo NponopYLOHALbHO KEAOPATHOMY KOPHIO U3 HaTA2usaroujets
ee cuabl.

Ilpumensis, BMeCTO OJMHAKOBEIX CTPYH, CTPYHBl paBHOM
JJIMHBI, CHJIbI HATSIKeHHS M OAMHAKOBCrO MaTepuasa, HO pasHol
TOJILMHB! (IuaMeTpa), MBI HaHieM, YTo BhICOTA 3ByKa 60.ee TOJ-
CTOH CTPYHH OyleT HHUKe, 4YeM BHICOTA 3ByKa Gosiee TOHKOH CTpY-
HEL.

Tounble nccenoBaHus 3TOH 3aBUCHMOCTH IIO3BOJISIIOT BBIBECTH
TpeTu#l 3aKoH KoseGaHus CTPVH:

I1I. Yucao xonrebanud cTPYHbL, Npi NPOYUX PABHBLL YCAOBUAX,
06parHo NponopyuoOHasbHO ee OuameTpy (TOAwjuHe).

Taxum o6pasom, eciy, HampUMeD, YBEJNHYUTh TOJUIMHY CTPYHH
B 2, 3 M T. I. pas, TO OHA JACT BIBOE, BTPOE H T. [. MEHblUe KO-
Jge6anufl, ¥ 06paTHO.

Haxkownen, npuMeHsisi CTPYHBI OZMHAKOBOR TOJIIMHBL, IJHHBL U
OIMHAKOBOTO HATSKEHMS, HO U3 PA2HOr0 MaTepuana, Mbl HaXOIHUM
YTO CTPYHBI, CAeJNaHHble U3 GoJiee NJIOTHONO H TSKEJIOro MaTepHa-
Jla, nanT 6osee HU3KHE 3BYKH.

Tounble HccneLOBAaHUS 3TOH 3aBUCHMOCTH TIO3BOJISIOT BEHIBECTH
9eTBEPTLIA 3aKOH KOJeGaHUST CTPYH:

IV. Qucao rkorebanui cTpywol, npu npouux pasHslx YCAOBUSAX,
06paTHO NPONOPYUOHANLHO KBAOPATHOMY KOPHIO U3 NAOTHOCTU ee
marepuajaq.

, Hanpumep, Gepst cTpyHy u3 BTpoe Gosiee IJIOTHOTO MaTepHasa,
MBI yMeHbUINM YacToTy ee Kosebauuit B 1,73 pasa u T. I.

O6a nocnemHMX 3akOHA MOXKHO OGDbeIHHHTb B CJIEXVIOMIUM
O6uuii 3aKOH: IIPH NPOYMX PABHBIX YCJOBHSIX, 4UCAO KOAeGAHUL
CTpYHoL OOPATHO NPONOPYUOHANLHO KBAOPATHOMY KOPHIO u3 ee
Mmaccet,

Bce BBIIENDHBEACHHBIE SaKOHBI MCHOJNB3YIOTCA B NPAKTHKE CTPOUTENLCTBA
MYShIKaJbHBIX HHCTDYMEHTOB U MIPH HA HHX.

47



Tak, Hanpamep, 9ToCbl NOJYYHTE H3 KaHHOM CTPYHBl 3BYKH Pa3HHIX BHI-
COT, TIPHMEHSIOT YKODAaUWBaHME €€ JUIMHBI MOCPEACTBOM NPHKMMA €€ NajbleM
X ocoGoli mocke (rpady), viexauiedl mog CTpyHOR.

PeryupoBKOA CHIbl HATSKEHHA TONB3YIOTCH MPH HacTpofike HHCTPyMEH-
toB. IIpu Wrpe Ha KHTAHCKOH LHTpe <KHH», uMelomieli BHICOKMe MOJACTaBKH,
JNessAIEe CTPYHH HA JBé UacTH—PaBYlo, Ha KOTOPOH MIPAIOT, H JEBYIO, o6BY-
HO He MCIO/Nb3yeMylo N/ 3BYKA, WHOFAA [JIs TOJYYCHHs] XPOMATHHECKOry
[OBLIIIEHHs SByKA YBEAWUHBAIOT CHIY HATSKEHMA CTPYHB, HAXKHMad HA dee
pyko#l B JI€BOH €e YacCTH.

Hakomen, B MHOTOCTPYHHBIX WHCTPYMEHTaxX ILisi Oollee HM3KMX  3BYKORB
NPHMEHSIOT He TOMBKO (ojlee IJMHHBE, HO H Gosiee TOJCTHIE M TAXKeJHE CTPY-
fnl, JIns 3Toro GacoBble CTPYHBI HacTO JOTIOIHATENBHO 06BHBAIOT POBOJOKOH
M3 TSDKENOro MeTajia, yBeaHunsaiomel wx Mmaccy, B ocoGerHocTH HeoOXOANMY
UpHMeHeHue CTPYH DasHOH MAacCHl B TAaKUX HHCTPYMERTAX, B KOTOPBIX AMHHZA
BCEX CTPYH OfIMHAKOBA.

§ 5. Viccorenyss xBHKeHH A BO3OYXKAEHHOH CTPYHE,
Mbl OGHApDyKHBaeM B HHX PasiHuHble (pOpMbl KoIeGaHUH.

Tlpocrefimmas ¢dopMa KoneGaHHst CTPYHBI HMEST MeCTO, KOrAa
OHA KoJie6JieTcss BCs LeJHKOM MEXAY JBYMS TOUKaMU ee 3aKpeme-
nus. [Ipu srom (puc. 9—1) oHa mMeeT 1O KOHIAM Y3Jbl, a B Ce-

.

Puc. 9

pefuHe—IIYYHOCTb KoJeOauuift 1 H342eT cpoit ocHoBHol ToH. Ho,
KpoMe 3TOTO IpocTelillero ciaydasi, Kaxjas CTpyHa, BCICACTBHE
Aebopmanuil, HCHOBITHIBAEMBIX €10 B TOUKE BO3OYKI€HHSl B MO-
MEHT TOCJENHEro, OJHOBPEMEHHO C OCHOBHOH  BBIILEONHCAHHOI
dopmoit konebannsa OyJeT coBepllaTb Goslee CcJOXKHBIE KoJeba-
TeJbHbE NBMIKeHHs. [Ipy 3TOM OHA AENHUTCS MPOMSKYTOUHBIMH y3-
JaMH Ha HEKOTOPOE YHCJIO PABHBIX OTPE3KOB, H3 KOTOPBIX KK ALIHA
KOEBIETC CaMOCTOSTENbHO M NAeT 3BYK, UHC/IO0 KofeGaHHHA KOTO-
pOTO TONYHHAETCH TEPBOMY SaKOHy KoneGaHui CTPYH. Dopmbl
TAKMX UACTHUHbIX KoJeGaHmit CTpyHBl pambl Ha puc. 9—2, 3, 4.
COOTBETCTBYIOIME MM 3BYKH SIBJISIIOTCH TapMOHHKAMH OT OCHOB-
HOTO TOHA CTPYHBI, HPHMEIIHBAIOTCA K IIOCIeJHeMy B BUIE Gonee
WM MeHee CHJIBHBIX NPU3BYKOB H ONpeNe/soT TeMOp 3BYKa, H3MA-
BaeMblfl CTPYHOH B LEJOM.
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B 3aBUCHMOCTH OT MaTepHasna, IUMaMeTpa, NJIAHBl M 2KeCTKO-
oTH CTPYHBI, @ TakKxke OT crnocoba ee Bo0YykKIEHHS, KOJHIECTBO H
ci/ia BO3HHMKAIOIIMX IIPH €e KOojeGaHuH 4aCTHYHBIX TOHOB BECHMA
cusibHO BapuupyloT. Tak Hampumep, TOHKHE H JJMHHBIE, a IOTOMY
j THOKHe CTPYHBI, BO30yxKJAaeMble KaKHM-IHOO OCTPBIM OpYAHEM
(MIEKTPOM, KPIOYKOM H T. II.), IPETEPNEBAIOT B MeCTe BO3OYKACHUS
3HAUUTEJNbHYIO AeopMal{io U TIOITOMY HAlOT OYeHb CJIOXKHYIO
GopMy KomebaTeJbHOIO [BHKEHHs], XapaKTepH3YIOLLyocs GoJb-
[IMM KOJUYECTBOM YAaCTHUYHBIX TOHOB. HaoGopoT, BO3GYKAEHUE TOJ-
CcTOH M KODOTKOH, a IOTOMY M OTHOCHTEJBHO JKECTKOH CTDYHBI TY-
nbIM IIPeIMeTOM (HampHMep, KOHILIOM IaJibila), BhbI3bIBAs He3HAUHU-
TeqbHyI0 AeopManuio B Mecre Bo3OyXaeHus, Aaer Gojee Ipo-
cryio opMy ee KoJeGaHHH U MeHblllee KOJHYECTBO YACTHUHBIX TC-
HOB.

§ 6. Tomac IOsr, nccaenyss KoneGaHusi CTPYH NPH Pas3JUUHBIX
crocofax UX BO3CYKIEHHs, HalleJ, 4to ¢opMa KoseGaHuii CTpy-
HBl 3aBHCHT OT MeCTa, B KOTOPOM ee BO3GYKIaloT.

OH HameJ, 41o:

1) ecnu BO3OyKjJgaTh CTPYHY B Kako#-iuGo TOUKe, TO B 3TOH
TOYKE BOBHUKHET IYYHOCTb M He MOXKET 06pasoBaThCs y3edl.

N ob6patHo: ,

2) ecan B KaKoH-1M60 TOUKE CTPYHBI CO31aTh TOPMOKEHHE IIO-
[EPEYHONO KOJieOaHHsI, TO B 9TOM MECTe He MOKET 06Pa3oBaThCs
OYYHOCTb, HO BO3HUKHET Y3eJ.

OTH /Ba TOJIOXKEHHS HOCAT HasBaHue 3akoHop IOHra u mo cy-
IIeCTBY CIpaBeJIMBLl JJs BCeX BOOOIIE TBEpALIX 3BYYALlUX TeJ,
KaK HampuMep, 1jisi ODYCKOB, CTepiKHeH, IIJIACTHHOK, TePeroHOK
U T. IL

W3 nepsoro saxona IOHra BhITeKaeT, 4T0 MecTo BO3GYXKIeHHS
3ByHalllero Tejia OmpelessieT (pOopMy ero KoJe0aHus M BLITEKAlo-
UMl M3 9TOTO COCTaB YACTHYHBLIX TOHOB, T. €. TEMOGD €ro 3ByKa.
Ecun, nampumep, Bo3Gyxzaath CTPYyHY TOUHO B CepefHHe, TO IpH
3TOM B Hed HE BOBHHMKHYT Te YacCTHYHBIE KOoseGaHHsi, KOTOpHIE HMe-
IOT y3esl B 3TOM MecCTe; CTpyHa OyAeT M31aBaTh TOJBKO HeYeTHBIe
FaDMOHMKM, a BCe YeTHble FaPMOHHKH OKaXKyTcs HCKIIOUEHHBIMH.
Ecau Mel BosOymum cTpyHy B Touke, mensmleifl ee Ha TPH YacTH,
TO 3TUM CaMbIM MBI HCKJIIOUMM U3 ee KoJjeGauuii 3, 6, 9, [2-10
H T. . TaDMOHHUKH, Y3/1bl KOTOPHIX NONANAIOT B TOYKY BO3GYHKAL-
Hust. BosGyzxaaa cTpyHy doprenuano B 1/8 ee IJIHMHBL, Mbl BLIKJIO-
daem 8, 16, 24-10 M T. I. TapMOHMKA. JIPYrHMM CJIOBaMH, YeM
Jlauiblre MBI OTXOZHM OT CPeJ{HeH TOUKH CTPYHBI NIPH ee BO3GYKIe-
HHHW, TeM MeHbIlee KOJHYECTBO TaPMOHMK OKA3bIBAETCS HCKJIIOUEH-
HbiM. TemGp 3ByKa OT 3TOTO JeJaeTcsl NONHEE M spue.

Kpome ycrpanenns psga rapmomuk, BO30Oy2KIeHHe 3BYYalllero
TeIa B HEKOTOPOH TOUKe IPUBOXHT K TOMY, UTO OXHOBPEMEHHO
YBEINYUBAIOTCS AMILTMTY/bI BCEX T€X €r0 YAaCTHYHBIX TOHOB, IIyd-
HOCTH KOTOpHIX HAaXOLSTCA B TOUKe BO3GYKIeHHS. Mbl 370 MoxeM

4 Mysukaabuas aKycTHKa 9



Hapsily ¢ McKJtoueHueM 8 W 16-if rapMoHHK HalmIOAAIOTCS ycuile-
BHJeTb, HaMpHUMep, Ha ClieKTpe 3BYKa (oprennano (puc. 20), rae
HHSI TaDMOHHMK BOKPYT 4, 12 m 20-ro 4acTHYHBIX TOHOB, T. €. KaK
pas Tex, MyYHOCTH KOTOPHIX HAXOMASATCS B TOYKE yAapa.

[TpubnimkeHne TOUKH BO3OYXKAEHHS K OJHOMY H3 KOHIOB 3BY-
Yalrero Teja YBeJWYMBAET YHCJIO €r0 YaCTHYHBIX TOHOB W IIOBBI-
IIaeT CWJIYy MX BBICOKMX HOMeDOB. DTO BJiedeT 3a cobol yBesmnye-
HHE SIPKOCTH H PEe3KOCTH 3BYKa, H3BJEYEHHOrO TAKHM IPHEMOM HI-
pel. HaoGopor, mpubiixeHne TOUKH BO3OYXKAEHHSI K CepeluHe
BHOpATOpa yMEHbIIAeT YHCJIO YACTHYHBIX TOHOB H JI€JIaeT TeMOp
GoJiee MPOCTHIM M MSTKHM, IIPH OJHOBDEMEHHOM YCHJIEHHH OCHOB-
HOTO TOHa BuGparopa.

§ 7. OnHuM M3 CJydYaeB HCIOJb30BaHHsI BTOporo 3akona lOura
SIBJISIETCST MTOJIyUeHHe TaK Ha3bIBaeMBbIX (JarKOJeTHHIX TOHOB CTPYH.

CyIIHOCTh 3TOTO SIBJIE€HHSI COCTOMT B TOM, 4TO €CJH cCJerka
NPHKOCHYTHCS KOHIIOM T1aJiblla MM HHBIM JIETKMM ¥ MSNKMM Ipeq-
METOM K CTPYHE B KakoH-inGo TOUKe, HeJsIled e2 B MPOCTOM Ire-
JOKpaTHOM orHouwenun (1/2, 1/3, 1/4, 1/5 u T. 1.), 1 1npuBecTu
ee B BO30yXKIeHUE !, TO CTpyHa HauyHeT KoJeGaThCs, pa3/esiyB-
LIACh HA [eJIoe YKCJIO paBHEIX yacreidl (2, 3, 4, 5 u T. 1.), Koseb-
JIOIIUXCS B MPOTHBOMOJOXKHBIX (Da3ax M OTAENEHELIX OPYr OT APY-
ra ysJjaMu. ‘

Tax kak OCHOBHOH TOH M psi TapMOHMK DpU Tako# (opme
Kosie6aHU# CTpyHBl OYILYT HCKJIOYeHB, TO 3BYK IpHoOpeTraer
cBoeoOpasHbIil TeMOp, MeJaloIUi ero IOXOXKHM Ha TeMOpD 3ByKa
(paHIy3CKOTO CBHpeNeNnofoOHOP0 HapOIHOTO HHCTPyMeHTa—iJia-
JKOJIeTa, OTKYAa 3TH TOHBl U IOJIYYHJIM CBOE HAMMeHOBaHHUe.

IIpukacasice cierka K KakoH-TWGO TOYKE CTPYHBl M TOPMO3d
5THM ee IOTepedHble KoMeOaHus, Mbl HOKJIIOYaeM BO3MOZKHOCTb 00-
DPa30BaHUS B 3TOM MeCT€ IYYHOCTH, HO CO3IaeM YCJIOBHS Uit 06-
pasoBaHHusa y3na. B To ke BpeMs 3T0 JleTKoe IPHKOCHOBeHNE He
BHIKJIIOYAeT OCTAJbHYIO YacTb CTPYHBI, KaK 3TO HMEET MECTO IIPH
NPUKATHH €e K IpHdy, HO cO31aeT BO3MOXHOCTb Ieperauu Xoure-
6aTe/bHOTO [BMIKEHHS OCTAJBHBIM YacTsIM CTPYHBI, 4epes IOCpeN-
CTBO NPOJOJBHBEIX KOJeOaHHA B TOUKE y3J/a, IPOUCXOISIINX B DUT-
Me INolepeuyHblX KoJjieGanHil B Touke Bo3Oy:kyeHus. [Toatomy, Ha-
IPHMED, ecJId Mbl KacaeMcsi CTPYHH Ha 1/2 ee AJuHBI, TO, BO3GYXK-
Jlasi OIHY M3 ee IIOJIOBHH, MBI IIOJYYHM OJHOBPEMEHHO KOJeOaHus
U npyro# ee nmosnoBuHbl, OGe oHM GyOyT 3By4aTh B YHHUCOH, AaBas
BTOPYIO F'apMOHMKY, T. €. OKTaBy OT OCHOBHOIO TOHA.

Ecnn mbl KocHeMesi 1/3 cTpyHBI, TO OHA pasnesuTCs HA TPH KO-
Je6MIOLIMXCSl yyacTka, CO BTOPbIM Y8/IOM Ha 2/3 ee AJHMHBI U AacT
TPETHIO TaDMOHHKY, T. €. IyOLeIHMY.

Kacasicb 1/4 cTpyHBI, MBI JeqIM ee Ha ueThipe KoJeGJiolnecs
jacTd, € ysmaMu B Toukax 1/4, 2/4 u 3/4 ee miawHBI, MpH 3TOM
CTPYHa JAacT 4-10 TAPMOHHUKY, T. €. IBOHHYIO OKTaRy.

! Jlyuiie BCero mpoM3BOAHTb BO3GYKAEHHE CTPYHBI CMLIYKOM.
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Kacasicb 1/5 cTpyHBI, MBI pasiesjuM ee Ha INATb yacred, ¢ y3-
qnamu Ha 1/5, 2/5, 3/5 u 4/5 ee pnuHBL;, NPH 3TOM OHA HAcCT 5-10
rapMOHUKY, T. €. GOJIBIIYIO TEPUHUIO Yepe3 JABe OKTAaBHI, H T. H.

O606H_laﬂ 3TH sAABJIEHHUSI, MBI HAaXOJHUM, YTO e€CJIH OTHAEJUTh l1:n
ﬂJIHeHbI CTPYHBI, TO Mbl Pa3geJUM €€ Ha I KOJI:66JI}OILIH‘XK)H ydqacrT-
kOB, C N—1 y3maMu MexXJy HMMH, H NOJYYHM N-I0 TaDMOHHKY OT
ee OCHOBHOI'O TOHA.

Eciin n—epBoHa4yaJbHOE YHCJIO, TO COOTBETCTBEHHBIH (D1aXKONETHHIA 3BYK
MOXHO BHI3BAThb NPHKOCHOBEHHEM B JIIOGOM M3 Y3JIOB; €CJIH K€ N—UYHCIO, CO-
cTOsIIEe M3 BEeCKOJbKHX NepBOHAUaJbHBIX COMHOXMTeseH, Hampumep 4, 6, 8, 9,
10 ¥ T. J., TO COOTBETCTBYIOIIHH HOMep (JIa)KOJNETHOTO 3BYKa MOJXKHO BHI3BATh

KacaHHeM TOJNbKO Ha TeX TOYKAX CTPYHHI, IJIMHA KOTODHIX BBIPAXKAETCS HECOKpa-
TUMBIMH poGsMHu (Hanpumep, 1/4, 3/4, 1/6, 5/6, 3/8, 5/8 7/8 u T. n.).

[IpakTHYECKH YHCJIO M3BJEKaeMbIX M3 CTPYHBI (DJIa?KOJETHBIX
TOHOB OTDaHHYHBaeTCs (DH3MYSCKUMH CBOMCTBAMH CTPYHHI, B Iep-
BYIO OuYepellb — CTeNeHbIO ee JKeCTKOCTH, 3aTPYAHSIOEHR pasjese-
HHe ee Ha MeJKHe CaMOCTOSITEJbHO KOJMeGIONUIecs: y4acTKH.
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FnaBsa TpeThs

YIAPHBIE UHCTPYMEHTDI

[TpumeHsieMble B COBPEMEHHOM CHM(OHHISCKOM ODKeCTpe yAap-
Hble HHCTPYMEHTHI BecbMa PasHOOOpasHbl 0 yCTPOHCTBY, BHAAM H
(opMe NpHMeHsIeMBIX B HHX 3BydYalllUX Tel U IO aKyCTHIECKHM
0COGEHHOCTSM. '

B OCHOBHOM, C TOUKH 3DEHHS DasjuuMs NPUMEHSeMBIX B HHX
3Byyamux Tea (BUODPAaTOPOB), HMX MOXKHO MOAPA3AENHTH HA IB2
OCHOBHEIE T'DYTTIBL @) HHCTPYMEHTHI C «CaMO3BYYalllIMU» TeNaMA H
6) MHCTPYMEHTHI C «HECAMO3BYYAIHMU» TEJIAMH, CIIOCOOHBIMU U3-
JaBaTb MY3bIKajbHble 3BYKH TOJBKO B COCTOSHHH MX HATSIKEHUA.

K reppoii Tpymne OTHOCATCS: KCHJIO(OH, TPeYroJbHUK, MeTa-
70GoH (TJIOKKEHIIMHIb), KOJIOKO/IA, TOHIH, TapeJKH, KacTaHbeTkl,
pasJUUHEIE XJIOMNYIIKH, TPEUIOTKH, IOrPeMYIIKH X T. IL.

Ko BTOpOI#l rpymile OTHOCATCA HHCTPYMEHTH C MepenoHKaMu—
GapaGaHbl, JJUTaBpel ¥ OyOHBI, a TaKXKe HEKOTOpbe M3 CTPYHHBIX
MHCTPYMEHTOB, CDeIH KOTODbIX Haubojiee 3HAUMTEJbHOE MeCTOo B
COBPEMeHHOH My3blKe 3aHAMaeT (OPTEmHaHo.

U3 ynapHBIX OPKECTPOBBIX WHCTPYMEHTOB BHGDATOPBI IEPBOTO
THIIA MMEIOT CJIeyIollie HHCTPYMEHTHI:

§ 1. KcuaodoH!, npeacTapsiOLnil XpOMAaTHIECKH HACTPO-
eHHBbI Hab6op GPYCKOB M3 YIPYroro AepeBa, Jexkallux ysjgaMH Ha
YIOPYTHX TOAKJIALKAX H YHapAeMblX ACPEBFHHBIMH KOJOTYIIKAMH.

Crextp 3Byka kcumogpona (puc. 10) XapakTepusyercsi HEMHO-

100
10

1

Keunogon

0 2000 4000 6000 8000  10000K/e
Puc. 10

FOUMC/ICHHBIMY HerapMOHWUECKMMH YaCTHUHBIMHM TOHaMH, Gonee
C1a6bIME, YeM OCHOBHOH TOH 6pyckoB. Kpome Toro, B 3ByKe HMEET-

1 OT rpevecKsx cjos: Xylon — fiepeso u phonco — 3pyuy.
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cs1 HEGOJIBIIIOe KOJIUYECTBO LTYMOBbIX MIPUSBYKOB, a TAKXKe NPUMECh
(pOpPMaHT, BHOCHMBIX yIapaMH KOJOTYIIeK :

BenieicTBHE  CpPaBHHUTEJbHO HEOOJNBINIOH IJIOTHOCTH JAepeBa H
3HAYHUTEJIBHOTO BHYTPEHHEro TpeHHsl 3BYKH KculothoHa OueHb Obl-
cTpO 3aTyxaloT, BBumy 310r0 3BYK MMeeT cBOeOGpasHbIH, NycTOH,
cyxolf M OCTDBIH TeMOD, Pe3KO BLIIEJSIOIINA €ro B Macce 3BYKOB
APYTHX MHCTPYMEHTOB OPKECTPA.

§ 2. TpeyrosnbHHK IIpeICTaB/seT CTaJbHON CTEPXKEHb
KpyrJoro (pexe NMpU3MaTHYECKOrO) cedeHHs, COTHYTHH B (opme
npuGIM3UTENbHO PaBHOCTOPOHHErO TpeyroJbHuka. bynyun csobon-
HO TOJBEIEH 32 OJUH H3 YIVIOB H BO30OYKJEH YZApOM [0 OHOH H3
HpsIMBIX CTOPOH KeJe3HOH HJIH CTaJbHOM MaJlOYKOH, TPEeyrolbHHK
U3LAeT Pe3KUH ¥ NPOH3UTEJIbHBIH BHICOKHH 3BYK, JIMIIEHHBIH Olpe-
[ieJIeHHOM BBICOTH. AHa/MN3 3ByKa TpeyroibHHka (puc. 11) mokaswi-
BaeT HeoObIUAAHYIO CJOXKHOCTb ero crexktpa. B ero 3Byke HafineHo
HECKOJIbKO JeCATKOB CHJbHBIX HErapMOHHYHBIX YACTHUHBIX TOHOB,
YacTOTH KOTODHIX JOXOAAT LO BBICIIHX IPENesOB CJBILHMOCTH.

00 1peyzanoHUK
|
10r i
o | gl 1L Ll
U ] T I T | T T 1 i
0 5000 10000 -2 15000 k2
Puc. 11

CrnoxHoCTh M3ru6a TPEYroNbHUKA IPHBOAMT K TOMY, YTO OC-
HOBHbIE y3JIbl €r0 CTePIKHS IePeMellaloTcsl B YIVIbI, IIe OHM JIexKaT
ype3BbYaliHO GIM3KO APYr K Apyry. Kpome Toro, Kaxkmas U3 €ro
IPSIMBIX CTOPOH BO BpeMsl 3BYYaHHUsS pasfHessieTcss BTOPHYHBIMH
y3j1aMu Ha GOJbIIOE YHC/IO YYacTKOB pasiMYHOH IJIMHBI, 4TO H
00yCJIOBNIMBAET YPE3BBIYANHYIO CJIOXKHOCTH €ro CINeKTPa. 3aMede-
HO, YTO KDyTH3HA M3ruba YTJOB TPEYroJbHHUKA [MOBLIIIAET KOJH-
4eCTBO U CHJy BEPXHHX YACTHYHBIX TOHOB, OTYEr0 3BYK TPEYTOMb-
HHKd JeqaeTcsl ellle pe3de U MPOH3HTENbHEE.

§3.MeransnodoHn (NIOKKEHIINMWIb), aHAJOTHYHO KCHIO(O-
Hy, COCTOMT TakxKe H3 HaGopa XpOMAaTHUECKH HACTPOSHHBIX MJIACTH-
HOK, HO H3TOTOBJIEHHBIX U3 JIy4lllefl yIpYyro# craju, UMeIouux Mps-
MOYroJIbHOe CeYeHHe M MEHBIIYIO, 10 CPaBHEHHIO C GPYCKaMU KCH-
Jodona, Tommury. HaGop Takux miactuHok, mogoGHO GpycKaM KCH-
J0pOHA, JIEKHUT y3/l1aMH HA YOPYrux mojk/iankax. [Ipu urpe mia-

! TIpuBoxMMEIE 3€Ch U B JadbHeHIIeM OTNHCAHHY MY3HIKAJbHBIX HHCTPyMeH-
TOB CIeKTpOrpaMMEl HX 3BYKOB IIOCTPOEHB! TAKHM O0GPa30M, UTO BEJHUKHH 1O
OpaMHATaM IPONOPUHOHABHBL JIOTapU(pMaM CHJILl YAaCTHUHBIX TOHOB, a IO
abeunccam — IPONOPIHORANBEEL YAacTOTaM KovieGaHUii 3THX ToHOB. Takoe IoO-
CTPOEHMe CHeKTPOTpaMM HauGojiee COOTBETCTBYET HAIUMM CYGBHEKTHBHHIM OLLY-
WennsM, cornacHo 3akoHy BeGep-®exwepa (cM. nepBeit ormes, ri. 3). 3a-
IITPHXOBaHHbIE YYaCTKH, OTPAHWYEHHBIE CBepXY KPHBBHIMH JIHHHSIMH, MOKAa3H-
BalOT HanMuWe B NaHHOM 3BYKe LIYMOBEIX, T. €. HENCPHOJHYECKHX S/MEMEHTOB
COOTBETCTBYIOUMX JA4CTOT H CHJIBL ‘ :
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CTHHKH YJAapsiioT 160 PYYHBIMH KOJOTYLIKAMH HJIH MOJIOTOYKAMH,
u60 MOJIOTOUKAMU NpPH TOMOIIA KJIABHIIHOTO MEXaHH3Ma.

I[To cpaBHEHHIO C KCHIO(OHOM, MeTaJ iohOH UMEeT 3BYKH C He-
KOTOPOH ITPOROJIKHUTENBHOCTBIO, 3aMeTHOH Ha cJIyX, TaK Kak BHYT-
peHHee TpeHHe B CTaJi ropasio MEHblIE, 4eM B IEpEBe. Tembp
3ByKa MeTa/siooHa HAaNOMHMHAET 3BYKH MaJeHbKNX KOJIOKOJIBYH-
KOB; €ro MHONOYHCJICHHBIE HerapMOHHYECKHe 006epToHbl CPaBHHU-
reibHO ciaGbl M GeicTpo 3artyxator. MckmoueHne  COCTaBJAIOT
TOJIHKO HM3KO 3Byualllie IJIACTHHKU B [HalasoHe MaJioll OKTaBbl
M HIDKe, OHM VMET CpaBHHUTENbHO Oojiee CHJIBHBIE —HACTHHYHBLIC
TOHBI, NPHAAMOLIKE 3BYKY 3aMETHO anpumBeill oTTeHOK. B oco-
GOHHOCTH B STHX 3BYKax CJBIUIEH NepBbIil 0GEPTOH. (yBenueHHast
yHAeUMMa), TPHIAIOUIAA HM HETIPUSTHLIH OTTEHOK.

T[IpuMeHeHWe PE3OHATOPOB B BHAE HACTPOEHHBIX ~ BOSJYLIHBIX
06beMOB, 3aKJIOUEHHBIX B OTKPHITHIE C OJHOrO KOHIA MHJIHHIPDI
WIA NPSIMOYTOJibHBIE KOPOOKH, 3HAYMTeNbHO YCHINBAET OCHOBHBIE
TOHBI [UIACTHHOK ¥ CNOCOGCTBYET YBEIMUCHHMIO IMyOHHBI H TeBY-
yecTH 3ByKa M CMSITUEHHIO ero Temopa. K Takum MerasmodoHaMm
NPHHAIEKUT Y€JNecTa, Y KOTOPoi yrap No IVIACTHHKaM, JIe-
JKAIIEM HA OT/JEJBHBIX KODOGYATHIX PE30HATOPAaX, IPOUBBOAHTCAH
[OCPeJICTBOM OOTSIHYTEIX IIPECCOBAHHBIM BOHIOKOM (drrbeM) Mo-
JIOTKOB, TOJOGHBIX (hopTennaHHeIM. Kpome Toro, B weJecTe Tak
JKe, Xak ¥ B QopTenuano, MPUMEHEHbl IJIYLIIHTETH (memitdepsr) ,
IpeKpaaolue KoJseGanus MIaCTHHOK B MOMEHT CHATHS MaJIbIER
C COOTBETCTBYIOUIMX KJaBHII.

3BYK YeNecTsl OTIHYAETCS 3HAUNTETbHOH MSAMKOCTBIO M UHCTO-
Toil, XOTS B HHYKHEM perucTpe (Manas okraBa) H He yJajnoCh OCBO-
GOMUTbCST OT HENPUATHBIX NPH3BYKOB, BBI3BAHHBIX HATHUHEM JI0-
BOJILHO CHJIbHBIX HErapMOHHUYECKHMX OOEpTOHOB, JIeXallMX Ha yBe-
JIMYEHHYIO YHIEWMMY Bblile OCHOBHOIO TOHA IUIACTHHOK.

§ 4. TapeJKH OTHOCATCA K KATETOPHH KPYIJIBIX MJIACTHHOK H
COCTOSIT M3 ITaphl ONMHAKOBBIX GDOH3OBBIX IJIACTHHOK, AUAMETPOM
ok0i10 0,3—0,5 M. 1 ToamuHO# okoso 1,5—2,5 MM. Lentpanbuas
4yacTh TapesoK IIyTeM IIPOKOBKH, cooBIaloUIe UX MeTaJlIy BBICO-
KyIO CTerleHb YIPYrocTH, BEITHYTA B BHJE HeGONBIIOTO TTOJyIlapa
¢ IoTepeuHnKoM Okojo 1/6—1/6 ux nmamerpa. Ha Bepurmine mo-
JylIapa MMeercsl OTBEPCTHE, uepe3 KOTOPOe IPO/eTa 1 3akpeliena
KOJKaHasi PYKOSITKA sl AepIKaHus Tapenox npu urpe. OcraspHas,
BHEIIHSS 4acTh TAPEJOK MMeeT clierka BOTHYTBHIH NPOQHIb H TaK-
e IPOXOBbIBaeTcs AJst yBenwdenus ympyroctu. Ilpu cknazpisa-
HHYM BMECTe TapeKH CONPUKACAIOTCS N0 KOJBIEBOH JIMHMH, KOH-
LeHTPUYECKOH C MX KpasMu, HAyliedl Ha HeGOJNBIIOM DaCCTOSHUHA
OT IIOCJTIEeTHUX.

Bos6yxmeHue Tapenok [POU3BOAUTCA  IBOSKHM coco6oM.
Ynapsas ux Apyr O Apyra BCTPEUHBIM, CJIerKa CKOJIBBSIIMM ABIKE-
HHEM, C MOCJeAyIOlMM pa3BeleHHEeM B CTOPOHEI, MBI BbI3bIBAEM
CJI0MKHOE KoJebanie HX TIOBEPXHOCTEH, natollee pe3kuii, cBOeoO-
pasHbIf 3BeHsLMi 3BYK Ge3 ONpeeseHHOH BBICOTH, HO C npeo6-
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jlafaHueM CPelHHX M BBICOKHX 4acloT. BosGyxienue ke OIMHOY-
{Ofl TAPEJIKM KOJOTYIUKOH, B OCOOEHHOCTH €C/IH IOCIeIHss cHab-
sgeHa MATKOl TOJIOBKOH, faeT Gojiee CNOKOHHBIH M ONpeaeJIeHHbIH
3BYK, HalOMHUHAIOUIME 3BYK cnaGoro koJokoJja. JDpBuH Meitep, nuc-
crefya TaKoil 3BYK, Halllej, YTO OH JaeT BecbMa  CJIOXKHBIA He-
npepbIBHBIA  CTEKTP; TPH  JAuamasone dactor or 50 mo 12—
13 THIC. K/C mpeofiafalomuMy  ABsioness yactorei ot 1000 no
6 000 x/c (puc. 12):

Ydap nankod no mapenxe

A ) //////., 272
4000 6000 8000
Puc. 12

2000 10000 /c

CJI02KHOCTL KOJMEOAHUHA TapesoK BLIIBIEHA METOAOM - XJiajqHKe-
Boix Guryp. Hekoropsle u3 HuX npeicTapierbl Ha puc. 13. Ilpn

Puc. 13

3T0M B IEHTPe TAapeTKH BCErJa MOJydaercs y3es; KpOMe TOro, Ha-
GaiomaeTcs, 4To A¥aMeTpajbHble Y3JOBbe NHHUK BO BpeMs 3BY4Ya-
HHSI Me/JICHHO BpalaloTCs BOKPYT LEHTPOB TapesoK, CO3AaBast
u3MeHeHMs (has MAMTy4aeMOro B IPOCTPAHCTBO 3BYyKa. Besexcrsue
3TOro CJylIaTeNI0 KaXKeTcs, YTO 3BYK Tapejiok HENpPEPhIBHO BUOPH-
pyeT, Taxk Kak TOOXOAAIMe K HeMy ¢ pasHbIX TOYeK TapeJsioK
KosieOanus, HATephEepUpys APYr ¢ JAPYroM, BHI3BIBAIOT MOABJEHHE
Suennil. TTocaemnne, KpoMe TOTO, BO3HHKAIOT B Pe3ysbTaTe CJIOXK-
HBEIX UHTEP(hEPEHIMOHHEIX MPOLECcoB MeXy HYacTHYHBIMU TOHAMH
M BO3HMKAWOWHAMY KOMOHHAUMOHHBIMY TOHAaMH, a Takxke BCJIeld-
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CTBHe HEKOTOPOH pasHHIEI B 3ByKe OGeHX TapesioK, KOTOpble NpH
pyuHOi#t 06paGoTKe M IPOKOBKE MeTajjla HHKOTIA He MOIYT OBITb
clenaHbl COBEPIIEHHO OJMHAKOBBIMH.

§ 5. ToHr (TamM-TaM) TaK¥XKe OTHOCHTCS K KaTeTOPHM KPYTJIBIX
mactuHOK, OfHakKo, B TPOTHBOIOJOXKHOCTb TapenkKaM, TOHI IIO-
cepemuHe cJqaGo WX BOBCE He HM3OTHYT, HO 3aTO MMeEET OOBIMHO
KPYTO 3aTHyTHIe Kpas, 32 KOTODbE €r0 MOIBEIIMBAIOT JIs UrpPHL '
BenencrBue peskoro usruba kKpaes B o6jacTb Maruba mepeme-
laeTcs rJiaBHAsl yBJOBas JIMHMS, B 10 BPeMs Kak B CepeluHe NOH-
ra, o KOTOpOH YHapsilOT KOJOTYWIKOH C MATKOH TIOJIOBKOH, INDH
3ByuaHHMM BO3HHKaeT myyHocTb. KoBaHasi 6poH3a, U3 KOTOPOU OObIY-
HO [esaloT NOHIH, 06jagas BHICOKOH YNPYrocTbio M MaJjoi BeJH-
YHHOH BHYTPEHHEro TpeHHsl, OOyCJIOBJIMBAeT HX CIOCOOHOCTb Aa-
BaTb MJHTEJIbHBIE, MENJEHHO 3aTyxatoliyue KojebaHus. 3BYK TOH-
ra, BCIeICTBHE UYPe3BLUANHHOH CJIOXKHOCTH KOJ€6aTeJbHOTO HpPO-
recca, 6oraT HErapMOHMYECKHMH YaCTHYHBIMM TOHAMM M IIO3TOMY
B GOJILIIMHCTBE CJIYYaeB HE MMEET SICHO BLIPAXKeHHOH OCHOBHOH
BHICOTHI; B CIIEKTPE 3BYyKa NoHra npeoGiafaioT IVIaBHBIM 00pasoM
HHU3KHE W CPEJHHME YacTOThl KoJebaHHi.

[TomoGHO TapenkaM, B KOJeOJIOUIEMCS NOHIE HEIPePHIBHO IIPO-
HCXOQHUT IlepeMellleHrde BTOPMYHBIX Y3JIOB H IyYHOCTEH, BLI3bIBAO-
Ilee TOSIBJIGHHE B 3ByKe OHEHHH M BUOpALUU.

§ 6. KoloKoJa IpeacTaBiasioT IMyookHe, paciuyps -
jolyecss K BBIXOAY, YaAIIKH MJIH CTaKaHBl € JOBOJBHO TOJ-
CTBIMH CTEHKAMHM, OTJIHTbIe M3 GPOH3BL. B oTamuMe or Tape-
JIOK ¥ TOHIOB, OHM IIOCJI€ OTJIHBKH OOBIUHO HE IPOKOBBIBA-
10TCSl.

Cnoxuyio GOpMy KOJOKOJAa MOXKHO DacCMaTpHUBATh,
KaK CHJBHO M30THYTYIO iJacTHHKY. LleHTp (Bepmuna) Ko-
JIOKOJIa, THe HaXOOMTCS TJIaBHbH y3es KojeOaHMI M TOYKA
mojBeca, a TAaKXKe KOHIleHTpHYecKas 30Ha (mosc) BOIU3H
ero KpaeB, MO KOTOPOil MPOM3BOAATCS YAapPhl, HenaloTcs
06LIYHO HECKOJIBKO YTOJILEHHbIMH. B KauecTBe yAapsiolLe-
rO OpYHHS NPUMEHSeTC MAaCCHBHBI «S3BIK», OT/IATbIA W3
6pON3Ll HIM MSrKOro 4yrywa. Ero nojpemrypaior 3a YIIKO
B TUYGMHE UYalUK{ KOJOKO/A, a ero YTOJIEeHHAs, BUCSIIas
KHM3Y TOJIOBKA IPH packauuBamuy ObeT MO YTOJILCHHOMY
MecTy 6143 KpaeB KOJIOKOJIA.

3pyuamuii KOMOKON pasjesifieTcs Ha 4acTH MHOTHMA
Y3JOBBIMH JIMHUSIMY; TJaBHefline M3 HMX MAYT NO MepH-
7MaHaM, TIPOXOJS uepe3 BeplMHy Kosokosia. Ilpu sByuanmn
OCHOBHONO TOHA KOJIOKOJ Pa3iesseTcss YeTbIpbMsi MepPHIHO-
HAJbHBIMH Y3JIOBHIMH JIHEHSIMH Ha YeThIpe CEKTOpa, NpuYeM KoseGaHud npo-
THBOJIEXKAIIMX CEKTOpoB coBmazanT mo dase (puc. 14).

KpoMe 3THX UYETHIPEX Y3JIOBBIX JIHMA B KOJ0KOJE MOABISIOTCS J063BOY-
Hble MEpHIHOHAJIbHblE Y3/IOBble JHHHM, & TAKXKe KONbleBas y3noBas JUHHA,
paCHOJIOXKeHHasT NMapajulellbHo KpasM KOJIOoKoJa. [Tonyyatomyecs Opu 3TOM 4Ya-
CTHUHBle TOHBI AaHB B Clelyiomel Ta6JHIe: .

Puc. 14

1 Cpoeit (hopMOHl GOJBIIMHCTBO TOHIOB IO3TOMY HANOMHHAET CKOBOPOLY
“HJIH TIOJHOC. ‘ ‘
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PacnonoxeHne y3nioBHIX

[Tpu6ansurenplas BbICOTA
NHHHH

YaCTHYHOroO TOHA

OCHOBHOH 3BYK 4 mepunuana

1

2 OxraBa 4 mMepHJHaHa H KOJbIO
3 M anas neuuma 6 MepHIHaHOB

4 Jyonenuma 6 MepHIMaHOB H KOJIbIO
8 JlBoiiHass OKTaBa 8 MepHIuaHOB

VKasaHHble COOTHOLIEHHS OCHOBHOTO M YacTHUHOTO TCGHOB TOJBKO MpH-
GH3UTENbHO BEPHBl, TaK KaK YacCTHYHBIE TOHBI CHJIBHO H30THYTHIX IUIACTHHOK
pooflIe He ABJISIOTCS IapMOHHUECKUMH.

Tax Hanpumep, P3fnn, Hcclaeays 3BYK IOBYX KOJIOKOJOB DAasHOrO Beca:
(4 u 6 LEHTHEPOB), HO NAIOWMX HA CIyX NPeoblafaiomuil OXMHAKOBLIA TOH p2
BTOPOIl OKTaBhl, ‘HalleJ Yy HHX CJeAyIOIIHe YaCTHUHEIE TOHBL:

) I
v 'Zl!- 6'n.

JII0GOTBITHO OTMETHTb, UTO y BTOPOr0 KOJOKOJA HET B YHCJE YaCTHYHBIX
TOHOB TOTO 3BYKa pe, KOTOPHIH CJBIUIHTCH YXOM.

Boo61e, KpoMe OCHOBHOrO TOHA, KOTODHIE yacTo GhIBaeT JOBOJLHO Cla-
6bIM, KOJIOKOJIA M3[aI0T, KaK HauGosee CHUJIEHBIE M Tmpeobramarouiui, omUH H3:
YACTHYHBIX TOHOB, KOTOPHIH W OMpeneNsieT CJABIIAMYI0O HaM¥ BBICOTY €ro 3BYyKa.

TuratenbHo Hecaeays 3BYK KosokosoB, TaGep [I2KOHC Apulmes K 3akjioue-
HHIO, 4TO INpeoGlafaloliiM TOHOM SIBJASIETCS JBOMHAS OKTaBa OT OCHOBHOIO:
(T. e. mATHIA YACTHYHBIA TOH), HO €ro pacrnosHaBaHHe 3aTPYAHSETCS OGUUM LIy-
MOM OCTaJbHBIX 3BYKOB KOJIOKOJIA; BCJEJCTBHE 3TOr0 Halle yxo owubaercs U
OTHOCHUT ero K 06ojee HU3KOH OKTaBe.

B nepBble cexyHaBl mocie ynapa TeMGp 3ByKa KOJOKOAA 3aMETHO H3Me-
Hsierca. Puc. 15 mokaseiBaeT, 4To B MOMEHT yjaapa npeoGJajaer MsThlil yacTHY-
HBl TOH, HO uepe3 TPH CEeKYHAbl TOCIe YyAapa CaMbiM CHJIBHBIM CTaHOBHTCS
TPETHH YACTHUHBIH TOH, a MATHIH M BCe Bbillle HEro JexkallHe YacTHUHBIE TOHHL

NOYTH COBEPIUIEHHO 3aTyXaloT.
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Bo BpeMsa 3ByuaHHs B KOJIOKOJNIAaX 3aMeUeHO MeJJleHHo’¢ BpalleHHe Y3Jo-
BBIX JIHHHH; 3TO Bbi3blBaeT CJbILIMMBIA HaMH 3¢ (eKT GHeHHH H NepHOJHYECKHX
l3MeHeHHH TeM6pa 3ByKa. Kpome TOIo, BOCHDHATHE 3ByKa KOJOKOJA elle
OC/IOXKHSIETCS BO3HHKHOBEHHEM CHJIBHBIX PASHOCTHBIX KOMOMHALMOHHBIX TOHOB
MeXIY ero YaCTHYHHIMH TOHaMH. B OCHOBHOM uacToTa KoJeGaHHH KOJIOKOJa 06-
paTHO NpPOMOPIMOHAJbHA €ro HonepeuHHKy. bojee ToJcTHie KOJOKOJA NpPH JaH-
HOM IONepeyHHKe [aloT Gosiee BBLICOKHE 3BYKH, OOJBIIYIO CHJIY H IIPOLOJIXKH-
TeJBHOCTb 3BYYaHHsi. IIpH COXPaHEHHH DEOMETPHUECKONO HOQOGHA INpoduiIeH
KOJIOKOJIOB, YacTOTHl KOJNeGAHMH HX OCHOBHBIX TOHOB OGDaTHO NPOMOPIHOHAJb-
Hbi KyOHYECKOMY KODHIO H3 OTHOIUEHHS HX BeCOB.

§ 7. K rpymne ynapHbIX UHCTPYMEHTOB C CaMO3BYyJalllMH
TeJlaMd B (OpMe H30THYTHIX IUIACTHHOK HYXKHO TakK¥Ke OTHECTH
XKacTaHbeThl, COCTOAIIHE M3 Tapbl HEeryOOKHX OJHHAKOBBHIX
yalledeK 43 TBEPJAOro, yNpyroro JepeBa, CBS3aHHLIX BMecTe Tak,
4TO0 HX yriayOJeHusi oOpallleHBl APYr X APYTY, a IOJOBUHKH MO-
TyT CJerkd pacKpblBaTbCs. YJap TIONOBHHOK KacTaHBET IPYr O
Jpyra BbI3bIBaeT CyXOH, ILIeJKaloui 3ByK <€ AOBOJIBHO SICHO
CJILILKMMON BBICOTOH, NpHYeM HAaJIMYHOCTb PE3OHHPYIOLIETO 00b-
eMa BO3JyXa MexJy dYallleykaM# BHOCHUT B HX 3BYK HEKOTOpPYIO
<$dopMaHTy, CMAMYAOIIYI0 HX TeMOp.

Hacrosimue ucnaHcKHe KacTaHbETHI, SIBJSIOLIMECS HeIpeMeH-
HOH INIPHHAJLJIEXKHOCTBIO COIPOBOMKJEHHS CJIOXKHBIMH PHTMUYCCKU-
MM (UTrypaMu HAapOJHOH IeCHH M TaHNa, [eJaloTcs I[apHBLIMH,
JUIsi UIPBI JIEBOH M NPaBOH pyKaMH, pPasHOH BeJIMUHMHBI U pPasHOU
BBICOTHI 3BYyKa, NpHYeM HACTpOHKAa HX OTJIHUAeTCs Ha KBapry
iy XBuHTY. Jlepasi, Oojiee HHM3KO 3Byyallas Iiapa KacTaHbeT
OoTOHBaeT OCHOBHOH DHMTM, B TO BpeMsi Kak IpaBasi OvOU3aer
MeJIKYI0 pUTMH4ecKylo ¢urypanuio. Ilomyuaercs cBoeoOpa3sHoe
JBYXI0JIOCHe 4 4YepeloBaHue PUTMHUECKHX (Uryp.

OpkecTpoBble (aGpHuHble KaCTAHBETH COCTOAT M3 IBYX IIap
pPas3iMyHO HACTPOEHHBIX YallleueK, CHUASMIIUX Ha oOLIell PYKOSTKE;
IpH UX yNOTpeOJIeHHH HEBO3MOXKHO 4YepefOoBaHMe BBICOTHl 3BYKOB
¥ DA3NUYHBIX PUTMOB.

Hcenenopanust D. Meiiepa mokasajid, 4To B 3BYKe KaCTaHbET
(puc. 16) umeloTcss aBe mpeoGaagatoniye o6JaCTH YaCTOT, JexKa-
e okoso 2000 u 6 000 x/c, T. e. B HHTEpBaJe AYOLEIHUMHL:

Kacmanbemei

0 2000 4000 6000 8000 10000 /\70
Puc. 16

B coppeMeHHOM OpKECTDe INDHMEHSIOT CJIeIYIOLHe HHCTPY-
MEHTBI C yldapseMbIMH TPyOKaMHu:

§ 8 Ty6adoHn, npeacrapasomuii Habop XpoMaTHYECKH
HACTPOEHHBIX ~ METAJIJIMYECKHX * (IPEHMYLIECTBEHHO CTaJIbHbIX)
TPYGOK, JieXalluX TJaBHBIMH y3laMH Ha YOPYr¥xX MOAKJagKax.
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BenuuuHa 4 B3aHMOPACIHOJOXKeHHe TPYOoK, [HanasoH HHCTPY-
MeHTa, a Tak¥ke CIIoCO0 UIPHl B 0oOLIeM IOJOOHBI KCHJIO(DOHY.

3pyk TybadoHa JOBOJBHO APKHH, € CBOCOODPA3HBIM MeTaJlIH-
yeCKHM H B TO € BpPeMsl HECKOJIbKO «OYyTBUIOUHBIM» TeMOpOM,
4yTO, NMOBHAMMOMY, 3aBHCHT OT PE30HAHCOBOTO BJIHSIHHS IOJIOCTEH
B Tpy6kax. IlomoGHo merasiodoHy, 8ByKH TyOadoHa AJISATCH He-
koTopoe BpeMsi. Hyu3Kkue 3BYKH MMEIOT JOBOJIBHO XOPOLIO CJIbIIIK-
MBIl HerapMOHHYHBIH INepBHIH 06epPTOH (YMEHBIUEHHYIO JYOAElH-
My), 4TO [HeJaeT HX HelpHsTHbIMU. [IpucoenuHenue K TpyOxaMm
[OJIOCTHBIX PE30HATOPOB, KaK 3TO HMeeT MeCTO B aMepPHKaHCKOH
pasHOBHAHOCTH TyGadoHa, HECKOJIbKO YCHIHBAET OCHOBHLIE 3BY-
KH TPYOOK H CMsArdaeT ux TemOp.

§9 TpybuarThe «koJdOKoOJa» Tak Kak IpUMeHeHHE
B OpKECTpe HacTOSAIIMX KOJIOKOJOB, BCJEICTBHE HX OTPOMHOrO
Beca M 4pe3MepHOH CHJIBI 3ByKa, HeyJOoOHO, TO HX 3aMEHSIOT
GoJiee JIETKMMH M KOMIIAKTHBIMH, MeHee CHJbHBIMM II0 3BYKY CYp-
porataMi — Ha6OpPOM  CTa/JbHBIX XDOMATHYECKH  HACTPOEHHBIX
‘TpyO, TOABEIIEHHbIX BEPTHKAJbHO B AEPEBSIHHOH paMe U yaapse-
MBIX JEpPEBSHHBIMM MOJIOTKAMH.

3Byku TpybuaTelX KoJoKosoB (puc. 17), oueHp Gorarble He-
rapMOHHYHBIMK YaCTHYHBIME TOHAMH, AOBOJBHO YAAUHO HMUTH-
PYIOT TeMOp HAaCTOSIIUX KOJIOKOJIOB.

Tpyduameid Konokon
100

10

1 1
LN B S S N B B B N SN B |

0 2000 40b0 6000 8000 10000 /e
Puc. 17

Crenyloulyio I'DyNny YAapHbIX HHCTPYMEHTOB  COCTaBJSIOT
MHCTPYMEHTHl C 3BYYallMMH TejaMy, TpPeOYIOIIMMH IpeiBapH-
TEJBHOr0 HATSKeHHs. BaxKHeMUuMH H3 HUX SBJSIOTCH:

§ 10.JIuTaB p bl, DpeacTaB/sIOLIe IPUOJU3UTENBHO TIOTYILIA-
poo6pasHble KOTJIBI M3 KOBAHOH MeIH, Ha BEpXHee LIHNPOKOEe OT-
BepcTHe KOTOPBIX HATAHYTa KOMKaHas IepelloHKa, II0 KOTOPOi
YAapsIOT ABYMSI NaJoOuKaMHM C MSCKHMH TOJIOBKaMH. B nporuso-
HOJIOXKHOCTh OCTaJIbHBIM yIapPHBIM HHCTPYMEHTAM € IepernoHKa-
MH, JINTABphl JAIOT 3BYKH JOCTATOYHO OINpPEAEJIEHHOH BBICOTHI,
Oniarogapsi MPUCOENMHEHHMIO K IleperioHKe Pe3oHaTopa B BHJIE 3a-
KJIOYeHHOTO B KOTJIe OIpefleseHHOro ofhbeMa BO3lyxa, COOCTBEH-
HBIH TOH KOTOPOro ©GJH30K K OCHOBHOMY TOHY, H3/laBaeMOMy
nepenonkofi. Kpome Toro, cTeHKH KOT/Ia JIHTABp TaKkKe MPHHH-
MaloT yyactve B 3BYy4YaHHM, KOJe6Jasach MoAo0HO KoJiokosay. Ort-
BepcTHe HAa BepXyLIKe KOTJA, HaXOAsCh B €ro TJABHOM YaJje, He
OpensiTcTBYeT KoJeOaHHIO ero CTEHOK, a CAYKHUT JHIIb [Js BHI-
Xona u30OblTKa BO3AyXa, o0Opasyioulerocss B KOTJE B MOMEHTHI

‘ONyCKaHust MeMOpaHbl M JJis obecleueHust el cBoGoxnl KoseGa-
‘HUH.
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BuHTBI, YKpelJieHHble Ha MNepudepuH KoTaa, Cayxar Als H3-
MEHeHHs] HATSXKeHUs] W HacTpoiiku MeMGpaHeL Dynyusm HacTpoe-
Ha B COOTBETCTBHHM C OCHOBHBIM TOHOM KOTJIa W 3aKJIOYEHHOTo B
HeM oObeMa BO3/lyXa, NepeloHKa MOXKeT COBepllaTh KoJie0aHust
C 3HAUMTEJbHBIM INpeofjajaHieM OCHOBHOro TOHA, H IIOTOMY Bbl-
cOTa ee 3ByKa JIEKO DPaclio3Haercs.

Srtor (hakT IOKA3bIBAeT, YTO B JIMTABPaX Mbl MMeeM TPOHHYIO
CBSI3AHHYIO aKyCTHYECKYIO CHCTeMY:

a) cOGCTBEHHBII (OCHOBHOH) TOH I€DEIOHKH +

6) OCHORHOIl TOH o0beMa BO3NyXa B KOT/IE — |

B) OCHOBHOH TOH CTEHOK KOTJa.

B ciyuae TOYHOrO COBNAJIEHUs BCEX TPeX TOHOB, KauecTBO
3ByKa JUTaBp Obuio OBl HaWJYYIIHM; HA MPaAKTHKe, OJHAKO, IOJ-
HOTO COBMAJEHHS MOCTUTHYTH He YHAeTcsd, M [03TOMY JHTaBphI
JaHHOrO O6beMa M BeJHUMHBI JOIYCKAlOT MEePecTPOHKY HX mepe-
MOHKY B JOBOJIbHO LIHPOKHX Mpenesax (IpHOJIH3HTENbHO B 00D-
eMe YBeJHYeHHOH KBHHTHI, T. € Ha OOJBIIYIO TEPUMIO BHIIIE HIH
HIXKe HEKOTODOTO CPENHEro ypOBHf).

D. Meiiep, uccJef0BaBIIMil 3BYK JMTABp, Hallle] B €ro CIeK-
Tpe 3aMeTHOe NpeoGiajanie OIpPeleNeHHOH, pacno3HaBaeMo
cayxoM, yactotsl (puc. 18), XOoTss B OCHOBHOM CIHEKTD HX 3BYKa,
KaK M JPYTHX [EeDPElNOHYATHIX yAapHbIX HHCTPYMEHTOB, XapakTe-
pH3yeTcsl BecbMa 3HAUHTENbHOH IPHAMECHIO  HENepPHOAMUYECKHUX,
T. €. IIYMOBBHIX COCTABJSIOLINX:

Jlurnaepsi

T T T
2000 3000 ke

Puc. 18

Cuna 3pyka Ju1aBp, Gjarogaps OOJbIIOH MJOMAIH H3Tyda-
IOlllefi MEepeNoHK: M OOJIBLIOH aMIVIMTYJe ee KosneGaHWil, BecbMa
3HAYMTENbHA; IIO3TOMY Aaxke Ha (hOHE MOLIHOIO «TYTTH» OpKeCT-
pa OHM HAlOT OTYETJMBO CJBINIHMBIE 3BYKH.

Pasnnpyue B Marepuaje TOJOBOK KOJOTYIIEK, KOTOPBIMH
6LIOT 110 TIEPEllOHKAaM JHTaBp, BBI3BIBAET CYUIECTBEHHbIE DPasJH-
yuss B TeMGpe ImoayuyaeMoro 3syka. CpDaBHHMTENBHO KECTKHE H
BecbMa YIpYrue KOJOTYIIKM € TOJIOBKAMM M3 TNPOOKM HJM TBEP-
JOr0o IIPecCOBaHHOrO (Guabla, IPH CPABHMTENbHO MaJoH ImIioma-
JH CONPUKOCHOBEHHsI KOJNOTYWIKH € TIeDelioHKOH, mawT GoJaee
peskyio nehopManyio KOXH B TOUKE yaapa, BHISBIBAIOT IOSIBJIe-
HHEe 6oJiee CHJbHBIX YAaCTHUHBIX TOHOB BBHICIIHX HOMEDOB, YTO
npuiaer 3Byky Gojee SpKMH M peskuii xapakrtep. HaoGopor,
MsrKHe, OOTSHYThle (JIaHeNblo, KOJOTYLIKM, BBI3BIBAST MEHBIUYIO
JegopManuic KOXH B TOuke YyAapa, GOJbLIyI0 AJMTENbHOCTb H
GosblIyI0 TLIONIANhL COIPHKOCHOBEHMSA C IIEPENOHKOH, 8arjIylualor
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ppICLUHEe UACTHUHble TOHBI, NPHAABast 3BYKY 6oJiee TJIyXOH W MsT-
Kiii OTTEHOK. BapumpoBanue mecTa yaapa Takxe BLISHIBAET H3-
MeHeHHe 1eMOpa H I'DOMKOCTH 3BYKa; IPH HeoOXOooUMOCTH HaTh
ppp, JHTaBPHCT YAApSeT MSITKOH KOJIOTyIUHlK'OI'?I BOMM3N Kpas Me-
DETOHKH, OTYEro aMIIMTyAd ee KoJeOauuil yMeHblllaeTcs, a 3BYK
‘OJHOBPEMEHHO TMpHOOperaeT HEeCKONbKO GOJIBUIYIO OCIPOTY, He-
0GXOMMMYIO IJIs SICHOTO PasjMyeHHsi ero BBICOTHI TPH CTOJb MO~
HIKEeHHOH ero MHTEHCHBHOCTH. :

§ 11. Bapa6an, B IPOTHBONONOXKHOCTD JIATABDPAM, ACT IIIy-
xye 3BYKH HEONpeJeNeHHOH BBHICOTHI. dT10 pasiauuHe B KauecTBe
3ByKa OOYCIIOBJIEHO Pas/iMuMeM B yCTpOHCTBE HAa3BAHHBIX HHCTDY-
MEHTOB M OTCyTcTBHeM y OapabaHa CIENUAJbHOTO pe3oHaTopa,
MOTYILEro YCHIMBATh OCHOBHOH TOH ero NepeloHOK.

TunuuseIM s GapaGaHa SIBJISeTCS HEBBICOKHH MMIMHApHYE-
KMl KOpIyc, 06a KOHIA KOTODOTO 3aKDbIThl JABYMS KOXKaHBIMH
neperonkaMu. Takoe YCTPOHCTBO 3HAUHTENPHO CHHXKaeT (pe3OHaH-
.CHBIE CBOMCTBA €r0 KOpIyca HM-CBOXHMT IIOYTH Ha HET CIIOCOGHOCTH
3aKJIIOUEHHOr0 B HeM o0beMa BO3JyXa PE30HHPOBAThH Ha OIpene-
JIeHHbIe YaCTOTHI.

B camoM jeJe, €Cad B KOTJe JIMTaBp, HMEIOIEM TBepJAble CTeHKH, MBI MMe-
€M YCJIOBHS, NOCTATOYHO GJAaronpHsTHbIE AJsi 06pasoBanys cTosiueHl BOJIHHI,
T0 B GapaGaHe, Np¥ BIABIMBAHMK BHYTPb OJHOH M3 €ro IEPENOHOK IpPH yAape,
o6pasyioleecs NoJ Hell crymenne BO3Ayxa, Ao MO [IPOTHBOINOJIOXKHOH, BTO-
pOjt IePeNOHKH, TOBKO B CJIaGOH CTENeHH OTPA3UTCA OT Hee, HO NpeMMylect-
BEHHO BHINATHT €e Hapyxky. Hepes HexoTOpoe BpeMsl, KOria BTOPas MEpErnoHKa,
‘B CMJIy YMpPYDOCTH, HauHeT JBUTaTbCs OGDATHO, BOSAYLINAs BOJHA, NEPEMEHHMB
HarnpaBJjeHHe, TOMET OOPATHO M BLI30OBET BBHINSYABAHHE MePBOH NEPENOHKH,
B T. 1. TakuM o6pasoM, BO Bce BpeMsl 3ByYaHHsl BHYTPH fapaaHa NPOHCXOIHT
TIepHOAMUECKOe W3MeHeHHe HAIPaBJIeHHs PaClpPOCTPAHEHHs. BO3JYLIHOH BOJHBI
OT OJHOH NEePernoHKH K APYro#, NpH HaMYMM JIMIIb HHYTOXKHOTO OTPaXKEHMS,
'He06XOAUMOr0 [Jisi OGPa30BAHMS CTOSIUEH BOJHBL

[TostoMy GapaaH He jaeT ONPENeNeHHOH BBICOTHl TOHA, @ JHLb Gojee
HJIM MeHee NPHGIM3UTeNBHLIH HaMeK Ha Hee.

BennuuHa, T. €. IONEPEYHHK INeperoHok OapabaHa, olpene-
JseT OOWHMH BBICOTHBIH XapakTep ero 3BykKa. Eciau 3BYKH G0Jib-
woro Gapabana (muamerp kopmyca okoio 0,66—0,75 M) MoKHO
NPUYKUCJAUTL K KaTeropuu HHU3KHX, TO 3BYKH 0OapaGaHOB MaJjblX
auamerpos (0,35—0,5 M) MOXKHO OTHECTH K O0JIaCTH CPERHHX
‘BBICOT. :

JliuHa UUIMHIPUYECKOTO Kopimyca GapaGaHOB BjHsieT Ha
‘OKPAaCKy MX 3BYKOB, MPHUBHOCS B IIOCJHEIHHE HEKOTOpble (opMaH-
Tel. Tax Hanpumep, 3ameuyeHO, 410 GapabaHbl IIOCKOH (QOPMEL, €
HEBBICOKMM KOPIIYCOM, [AlOT 3BYKH 0oOJiee CBETJOIO H $IPKOTO
Xapakrepa, ueM 6apabaHbl ¢ JJIHHHBIM KopmycoM (Tynaymbac),
3BYKH KOTODBIX XapaKTepuayloTcs GoJiee HH3KMM M TJIYXHM TeM-
‘6pom. )

Inyxocty u Msarkoctn teM6pa GapaGaHOB CIOCOOCTBYET CIIO-
€06 BO3GYXKIEHHsI KOJOTYLIKOH € MSTKOfl TOJIOBKOH; IMpH 3TOM
BO3HMKaeT OTHOCHTEJIbHO MaJio NMPHU3BYKOB, NPEHMMYIIECTBEHHO Ha
‘HASKHX 4YacToTaXx.
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Ananusupys 3ByK 6Gousbioro Gapabana, J. Meiiep Haimen &
HeM TOJIBKO HelpephIBHbIA IIymoBod cmextp (puc. 19), ¢ cpas-
HHTEJIbHO HESiCHO BbIPaXKEHHBIMH OT/EJBHBIMH YacTOTaMH, COOT-
BETCTBYIOIMMY, BEPOATHO, YACTMUHBIM TOHAM €ro IIeperoHOK:

bonswou dapadar
100

10
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0 500 1000 1500 2000 2500xfc
Prc. 19

TpeoGranatomeit yacToToli Ans Gonpiuoro 6apaGaHa ABHIACH
noqtoca okoJio 50 K/c.

§ 12. Maa bl ii (BoeHHEI) 6ap a6 aH, IBISASACH PA3HOBUHO-
CTBIO ONMHCAHHBIX 6apab6aHOB, MMesl HEBBHICOKHH UMIMHADAYECKAH
KOpIyC, OTJIHYAeTCs OT APYrux 6apaGaHOB, BO-EPBBIX, NIPHMEHEHH-
eM XeCTKHX IaJoueK [Js ymnapa, a BO-BTOPBIX, — HaJWIMeM
2—4 CTPYH, HATSHYTHIX IO JIMAMeTPy HUXKHeH IeperoHKyd Tak,
YTO OHH HA BCEM TPOTSKEHWH IUIOTHO NPHJETaloT K IOC/eLHeH.
[pu xoneGaHuy HMKHeH IEDENOHKH, BBIBBAHHOM yJdapaMu 1O
BepXHeil IepellOHKe, CIDYHBI, YAapsisicb 00 Hee, NPHIAIOT 3BYKY
Ccyxo#, TpecKyuuii OTTeHOK. Kpome TOro, ynap >KecTKMMH Tajod-
KaMy, BbI3bIBas pes3kylo JAedopMmaluio KOXKH B TOUYKe yaapa, po-
KaaeT OOJbIIe BBICOKHX YACTHYHBIX TOHOB, YTO B COBOKYIHOCTH
mpunaer 3BYKYy Masoro 6apaaHa De3Kuil XapakTepHbIi TeMop.

3. Meiiep, mccienys TeMGp Manoro Gapabana (puc. 20), Ha-
mIes B HEM HaJWyde BechMa INMPOKOH IMOJIOCH YacTOT, C JOBOJIb-
HO DaBHOMEDHO DacrpejeseHHbIMH IHKAMH, COOTBETCTBYIOIUIMMH,
TIOBHAXMOMY, B 3HAUHTEJbHOH CTeNeHH YaCTHYHBIM TOHaM CTPYH,
NpUJIEraloliuX K ero HIKHEH IeperoHKe:

Maneii dapadan

§ 13. Urto Hanuuue BTOPOH NepenoHKH Ha Kopiyce Gapabana
He [peBpallaeT NOCHAeJHHA B OTBEUAIOLIAN HA ONpeleseHHble Ya-
CTOTHl PE30HATOp, MOKa3biBaeT NPHUMEHsieMblii B MOC/HeJHee BpeMs
B GOJbIIMX OpkecTpax GapabaH-r OHT, COCTOALIMA H3 Y3KOTO
nepeBsiHHOro oGpyda Gosblioro AuaMerpa (cBoiue 1 M), ¢ HaTsd-
HYTOH Ha Hero eIMHCTBEHHOH KoxeH. Ynap mo Hedl MsSIPKOH Ko-
JIOTYUIKOH JaeT 3BYK, B OOLIeM TOXKIECTBEHHbI CO 3BYKOM HOD-
MaJbHOTO GoJbiioro 6apaGaHa C ABYMs NEepeNOHKAaMM, HO elle
Gojiee 3HAUMTEJIbHBIA MO CHJle, BCJIEINCTBHE OrPOMHOH IIOIIaAM
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neperoHKH, H3Jydaiolledl OoJbliioe KOJMYECTBO  KoseGaTesbHOH
sHeprud. CxoncTso TeMOpoB 3THX ABYX GapaGaHoB u HeoTpejie-
JeHHasl BBICOTA HX 3BYKOB INOKa3bIBAlOT, YTO HaJMuWe BTOPOH
[IepellOHKH He sIBJSeTCS 00A3aTEeJbHBIM  YCJIOBHEM, |[AIOLIHM
6OJIBUIYIO OIPENEJEHHOCTb BBICOTHI 3ByKa Gapabana.

§ 14. byGen unu TaM Oy puH, SABIAACH CAMON MaNoOl pas-
HOBHHOCTbIO OPKECTPOBBLIX YIAPHBIX HHCTDYMEHTOB C NeperoHKa-
MH, TIOMHMO CBOeli BesinyuHbl (nuamerp 0,26—0,35 m), xapakrepn-
3yeTcsl, BO-EPBbIX, HUBKMM LHJIHHIDHYECKUM KOPIYCOM C €IHH-
CTBEHHOH TIEPENIOHKOH, a BO-BTOPBIX,— HaJHYHeM B HeM OOJIbLIEro
MM MEHBIIETO KOJIHYECTBA CBOOOAHO IOJBEIIEHHBIX TOIpeMyIlex
1 NOODAKYIIeK.

[Tocaennue, umeromue GopMy MaJeHbKHX OPOH30BEIX TapeJo-
yeK, OyOEHUHKOB M KOJIOKOJILUMKOB, IPH yAape pYyKoil To Iepe-
NOHKE M NIPH BCTPAXMBaHWM OyOHa YJAapsuoTCs APYr O JApyra u
NPOUSBOMST DPE3KHH 3BEHAIIMH IIYM, COCTOSIUMI M3 MHOMKECTBA
pasHOOGPa3HbIX BBICOKHX WYACTOT. DTOT WIyM, TPHMEIIHBAsCh K
OCHOBHBIM TYJISIIUM 3BYKaM II€PENOHKH, COOTBETCTBYIOIIMM CMe-
CH TOHOB CPEIHHX BBICOT, NIPUIAET 3ByKaM GyOHa CBOeoGpasHbil
xapakTep.

Xorss cuna sByka GyGHa, BCJIEACTBH® HE3HAUATENBHOH IIJIO-
Uagd M3Jyvyarolled NeperoHKH, BeChMa He BeJHKa, OJIHAKO Ha-
JIAYHE TPH3BYKOB, CO3/[aBaeMbIX ero HOOPSKYIIKAMH, IEJAeT ero
3BYK BeCbMa SPKHM U OGecleydBaeT eMy XOPOIUYIO CJIBILINMOCTb,
Aaxe Ha (pOHe MOLIHOTO «TYTTH» COBPEMEHHOTO CHM(OHUUECKOTO
opKecTpa. '

HpanmeHeHHe B KayecTBe MaTtepuana nJsa NIePEeNIOHOK KOXKH, KaK BellecTBa,
HMelolero HebGoJbIIOoR yJJ,BJIbelI‘;I Be€C U 3HaAuHUTeJNbHOe BHYTDCHHee TpEHue,
NPpHUBOAUT K CPaBHHUTEJBHO 6bICTp0My 3aTyXaHHIO HX KoJieGaHMH. HOSTOMy BCe
OPKECTPOBble HHCTPYMEHTH! C [EPENoOHKAMH OTIHYAIOTCS CPaBHHUTEJIBHO KODOTKH-
MU 8BYKaMH. B OCHOBHOM MOXKHO CYHTaTh, 4YTO MNP ONIXKHTEIbHOCTh 3Byu4a-
HHust TIpsIMO npornopuuoHaJibHa Macce TIePENOHKH; no3TOMYy GoJiblIIHe U TOJICTBIE
IIePpENnoHKU 3BYUaT HECKOJIbKO JROJIblIe, YeM MaJible U TOHKHE, nalouiyie BecbMa
GLICTPO 3aTYXAIOLUi 3ByK. B wactHocTH, 3aTyxanue 3BYKa B MaJOM (BOEHHOM)
6apa6au~e yBeJIMYHUBAETCA elle BCJI€ACTBUE IIPAMEHEHU CTPYH, YacCTHYHO SIB-
JAIOUIUXCS MIYIIHTEeJNeM KoJieGaHui HUXHER TI€PETOHKH. A 3arJiyuieHue KoJie-

Ganuit HuxHefi mepenoHKM Bieuer 3a coBoil TOPMOKEHHe KoJeGaHHH BepxHeir
TIEPENONKH, UTO IAeT B HTOre CYXOCTb M KOPOTKOCTh 3ByKa Majioro Gapa6aHa.



I'mapa uerBEpTaAq

®OPTENHUAHO

doprenuano — CIPYHHbIH yAaPHbIH HHCTPYMEHT, C npuMeHe-
queM CJIOMKHOTO KJaBHIIHO-MOJIOTOYKOBOTO MeXaHH3Ma AJst BO3-
OYKIEeHHs CTPYH.

MICTOUHMKOM 8ByKa (DOPTENHAHO SBJISIOTCS MHOrOHYHCJICHHEIE
(mo 225—230 wiT.) CraJpHEle CTPYHBI, HATAHYTHIE Ha MacCUBHYIO
JIETYI0 UyTYHHYIO pamy, YKpeIJeHHyio Ha HpOuHOM JepeBIHHOM
KOpIIyce MHCTPYMeHTa. B mepexneit uactTd pama ckpenJsiercsa ¢
TaK HA3bIBAeMbIM BHPGENbOAHKOM HJIM MacCHBHOM MHOTr'OCJIOHHOH
JOCKOil M3 IIPOYHOTO BsI3KOro jepesa (OYyK WJIH KJieH), B KOT0-
pyio BOUTBHI CTallbHble KOJKH, HATArMBAIOLIMe CTPYHBL M0 noJryde-
HUSL HYXKHOH BBHICOTHI 3BYKa.

B nepenmeil wacTH paMa HMeeT TOPOKKH HIH 0COObIe BHHTBI
.C TPOALIPSIBJICHHBIMH T'OJIOBKAMH (arpadml), cayxamue s
.OrpaHMYEHHs] JTHHBL 3BYYallHX yYacTKOB CTPYH. B sansein und
HIKHEH 4acTH paMbl B Hee BOMTHI CTaJlbHble KOJIBIIKH (sanmnue
wrEdTH), 32 KOTOPEIE CTPYHBI 3alCILIAIOTCS YIIKAMHM HJIM TIeT-
JIIMY.

§ 1. Baxnefiiueii aKyCTHUeCKOH YacTbio dopTenuaHo SIBJSET-
o pesoHaHcHas Jeka, Jexamas IO CIpyHaAMH M pa-
Moil, BKJIeeHHasi KpasgMH B KODIYC HHCTPYMEHTa. Ona mnpencras-
JISieT JOBOJIbHO TOJICTYIO €JIOBYIO JOCKY, CKJICGHHYIO M3 HECKOJb-
KHX yacrteil; B 6acoBOH uacTH J[eKa HMeeT TOJUIHWHY OKOJO
7—9 MM, a B AMCKAHTOBOH—OKOJIO 9—11 mM. Hs3BecTHas awme-
pukanckast ¢abpuka CrefiHeil MPUMEHsET B CBOWX HHCTPYMEH-
Tax jgexkn Gosee TOJCTHe B cepemuHe (10 10—12 mM) n yronua-
tompecss K kpasm (2o 6,5—7 MM); TakuMm o0pasoM AeKa Iojy-
yaeT N0 HEKOTODOH CTeleHd ueueBHIleoGpasHyio Gopmy.

PesonaHcHas JeKa, BOCIPHHAMAs SHEPTHIO KoJeOaHWs CTPYH,
HepefaBaeMylo eff MOCPE/ICTBOM HAKJeCHHBIX Ha Hee MaCCHBHDIX
6pPYCKOB ¥3 Oyka WM KJieHa, HasblBAeMBIX MOJCTABKAMH HJH
[ITeraMy, 10 KOTOPBIM HPOXOMSAT 3aJHHe KOHIBI CTPYH, npeobpa-
3yer M HM3JyuaeT STy SHEPTHI0 B OKpYyxKaiollee MHCTPYMEHT Npo:
CTPaHCTBO.
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KoJieGaHHsl CTPYH caMux Io ceGe, BCIEJCTBHE MX HeGOJbILON
MacChl M HHYTOXKHOH IOBEPXHOCTH, CIIOCOGHBI 8acTaBHTb KoJje-
6aTbCsl JHULIb HE3HAUMTEJbHBIH O0BEM OKDYXKAIOIEero HxX BO3IY-
xa. I109TOMY 3BYK, CJBIIIHMBIA HEOCPEACTBEHHO OT CTPYH, Ha-
CTOJIBKO cJal, 4TO IiepecTaeT BOCHPHHMMATBCA YXOM YyxXKe Ha
oueHb HeGoublioM paccrostHHH (3—5 ™). Ilepenannbie Xe pe-
30HAHCHOH JleKe KoJieOaHHsi CTPYH paclpocIpaHsioTcs Ha 6oJib-
wylo ILIOMAAs H NepefaloTcsi  3aTeM 3HAYUTENbHBIM —MaccaM
OKpY¥KaloLlero Jeky Bosnyxa. Benemcrsne 310ro 3BYK (oprelmia-
HO BO MHOTO pas ycuiuBaercsi. Kpome TOro, pesoHaHCHasl JeKa,
SydyuH MHOXECTBEHHBIM DE3OHATOPOM, BOCIPDHHHMAET M YCHJIH-
paeT Kosie0aHHs caMblX Pa3HOOGPa3HBIX 4acTOT M IIOTOMY, OJHO-
BPEMEHHO C OOLIMM yCHJEHHeM 3ByKa ()OpPTENHaHO, CIOCOOCTBYeT
Takxke OOOTalleHHIO M YJYUIIeHHIO ero TemoOpa.

B 10 Xe BpeMs JIeKa, Kak M BCIKOe MHOe TBepHoe 3Byuallee
TeJio, MOCTENEHHO PACXOAYeT COOOLIeHHYI0 e KoJebaTelbHylo
suepruto. IlosTomy KosebaHus CTPYH, IlepellaHHEe e€H, ckopee
3aTyxaloT ¥ 3BYK IOJy4aeTcs MeHee IPOJOJIKHICJbHBEIM, 4YeM
3ByK CTPYHBI caM o ceOe, 6e3 NPHUMEHeHMs JeKH. Bulurpoun B
TPOMKOCTH 3ByKa TaKMM 00pasoM JOCTHIaercsi 3a CYET yMeHblle-
HHSI €ro TIPONOJIKH1eJbHOCTH M IEeBYYeCTH.

3aryxaHue NEKH ONpefdessieTcsi B OCHOBHOM JABYMs INPHUHHA-
MH:

a) TOTEpPSIMM SHEPrMH BHYTPH BeIlleCTBA CaMOH NeKH M

6) HusJyueHHeM KosieOaHHEI B OKpyKamlee HPOCTPaHCTBO.

ITepBast morepsi siBsieTCsl BpelHOH, U 4eM MeHble OHa Oyler,
TeM Jiyulne. Bropasi ke BeJMusHA, KOTOPYIO HasbIBAlOT «3aTyXa-
HUeM H3JIyYeHHs», JOJKHA ObITb KaK MOXKHO OoJablledi. D10 3a-
TyXaHHe H3JyYeHHs, B OCHOBHOM, ONpeNEeJSeTCs OTHOIIeHHEM
CKODOCTH 3ByKa B MaTepHaJje K INIOTHOCTH mocienxero. Ilosro-
My, Tpu Iombope Marepuana AJs DE30HAHCHOH JIeKH, MIepeBo
OKa3pIBAETCS BLIFOJHEEe MeTaJJIoB, TaK Kak IOCIeIHHE HMeloT
CJIMITKOM GOJIBIIYIO IUIOTHOCTb. OMIHMDHYECKHM NyTeM ObLIO Hafi-
IeHOo, 4yTo HauOoJiee NPHIONHBIM MaTepPHANOM [IJs Pe30HAaHCHBIX
AeK sBJseTcs NpsAMocofHas enp, Osgarogaps CpPaBHLTEJIBHO
GOJIBIION CKOPOCTH PACHPOCTPAHEHHsI B Hell 38BYKa M MaJjo¥ ILIOT-
HOCTH ee JpeBECHHBl. 3aTyXaHHe H3JIyYeHHs JJIs Xopoluefl ejo-
BO# npesecuHbl paBHO okoso 0,1, B TO BpeMs Kak, HalpuMmep, y
¢raju oxo paBHO Tosbko 0,003, a y amomunus — 0,01.

[TonGop nepera M MeKwu UDPAET BecbMa BAXKHYIO PONb JJIS MO-
JIy4eHUs] XOpolllero KauectBa eByKa (opremumano, Jisg STOrO MpUMEHSIOTCH
ClIenywime MeTOMBI: '

1. TTon6op apeBecHHnl 1o cyiolo. Muorde MacTepa-MpaxTHKH —CUHTAIOT,
T0 Gostee yskMe CJIOM (NPEBECHHEL JIyUllle OTBEYAIOT Ha BHICOKHE MOHH, a Govee
IIHpokne—na uuskue. [loaToMy Gonee IHPOKOCIORHOE AEPEBO OHM CTABSAT IIpe-
HMYIleCTBeHHO HA JeBYIO, 6acoByi0 9acrb IeKH.

2. Bropoit mMerom cocTOMT B TOM, UTO nocepefyHe JNEKH, T. €. TaM, Tixe
HaKIenBaeTcs AUCKAHTOBHIA (GOMBINOH) IITEr, CTAaBAT JIOLUICYKH ¢ TMHEPOKHMHA
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CHIOSIMH, 4 K KDaAM- no o6e CTOPOHH WOAGHPAIOT - JOUICUKH C 6osnee y3KUMH
TIOAMH. - . _

3. HekoTophle MacTepa HSIOTORIAIOT JeKH IO METORY <«cpeXuedt (Qyru».
Ilas sToro OepyT HOLIEYKH JBOHHOM TOJUIMHE M NOXCHPAIOT HX B IIMT Tpe-
YrOJILHEKOM TaK, uTOOBl CaMas [AJHMHHAS JOCKA WMesa CaMble LIHPOKHE CIIOA
TMocsie ckiefiKu IMMT PACOMIMBAIOT TO TOMIIMHE M O0e IOJIOBHHB CKJICHBAIOT
IJMHHBEIMM CTODOHaMM BMecre. IIpH TakoM cmocofe HSTOTOBJIEHHS JeKH, pac-
MOJIOXKeHHe B Hell Jolleuek TO HX CBOMCTBAM INoOJydaercss Haubojee CHMMe-
TPHYHBIM.

4. VHorma mpuMeHsieTcs MONGOP WIOLIEUeK @O SBYKY, MOCPEACTBOM BEICTY-
KMBaHHUs TAJbleM WM MOJOTKOM OTHENbHBIX [Olledex, H3NAOUIMX NPH 3ITOM
TOHEI ONpeJENeHHbIX BbICOT. IIpH 5TOM CYMSCTBYIOT B4 NPHHUMIA OTGOPa:
160 MOAGHPAIOTCA MOLIEUKH ¢ UPHOIH3UTENbHO OJMHAKOBLIM COGCTBEHHEIM TO-
HOM, 60 HA NHCKAHTOBYIO YacTb JIEKH NOAGHPAIOT AOLIEUKH C GoJiee BbICOKHM
COGCTBEHHBIM TOHOM.

5. Boslee COBEKTHBHEIM H HanGoJiee TOYHBIM H COBEpILEHHEIM COBDEeMEeHHDIM
croco6oM SIBASIETCS MeTod TOAGOopa <TOMOIeHHBIX» M€K !, BoepBble HPHMEHEH-
Hblfl (abpukoii ['porpuan-llITefiHBEr W B HACTOfILee BPEMsl NPAKTHKYEMBIH HE-
KOTOPBIMM JyWIIHMH (aGpuKaMH, DTOT METON COCTOMT B NOCTPOEHHH NEKU M3
JIPeBEeCHHE], YIPYrocTh ¥ ILNIOTHOCTb KOTODOH HaxoAaTCs B HEKOTOPOM HAHJIyd-
HIeM H OPHTOM TOCTOSHHOM JUJIS-IaHHOH [EKM OTHOIICHHH, ONpENeIseMOM Tak

Ha3bIBaeMOA <«aKyCTHUECKOH KOHCTaHTOH»: ]/ = const.,

rie E—Momyip YOpyrocTd MaTepHana, a P—ero IUIOTHOCTD.

DTa KOHCTAaHTa A/ XOPOLell PEeSOHAHCHOH JPEBeCHHH! JOMKHA ObITH IO-
psaaxa 10001200, Ee ompeXesioT ONLITHBIM MYTEM, H3Mepsisi YIeNbHHIH Bec
(1I0THOCTB) IPEBECHHE! M MOLYJb € YNDYroCTH. B JaHHOM Ciyuae HOCIeAHHA
onpefeNAeTCs H3MepeHHeM BeJMUHHH TNPOruGa [NOMIEUKH, NOJIOXKEHHOH Ha JBe
OMOPHl ¥ HATPYXKeHHOH MOcepeNHHe ONPENEeJEHHBIM NPY30M.

HcnplTaHHs [OKa3hIBAIOT, YTO <«TOMOTEHHbIe» H€KH, T. €. NOCTPOCHHBIE U3
JOIEYeK C OXHHAKOBOH aKYCTHUECKOH KOHCTAHTOH IO BCeH IOBEPXHOCTH, 06-
JaNaloT JYYIIHMH MEeXJHHYECKHMH H aKyCTHUSCKMMH (Pe3OHAHCHBIMH) CBOH-
CTBaMH, YeM JIeKH, WM3TOTOBJEHHBIE MPEXHUMH cnoco6amMu. B wacTHOCTH, WH-
CTPYMEHTH ¢ IOMOTEHHBIMH JeKaMH JaioT Gojiee PaBHOMEPHOE paclpelelienye
3BYKOBON SHEPIHH MO BCEMY JUalNasoHy MYSHIKAJBHBIX 3BYKOB, WTO Giaarompi-
SATHO BJIHMSET Ha UX TeMOp H POBHOCTb HX PETHCTPOB. :

Ins1 pesoHaHCHOH NEKH BakHa He TOJBKO OAHOPOAHOCTb Ma-
TepHajia, JeJjaliouiasi ee COBEPLIEHHbIM MHOMKECTBEHHBIM pe3OHa-
TOPOM, HO M BO3MOXKHO GBICTDOE M DaBHOMEpDHOE pacIpoCTpaHe-
HHe KojieGaHuil MO BceH ee NMOBEPXHOCTH. A Tak KakK y Jepesa
CKOpOCTb paclpocTpaHeHHsi 3ByKa IIONePeK BOJOKOH 3HAYUTEJb-
HO MeHbllle, YeM BIOJb HX, TO AJs yCTpaHeHHS HepaBHOMEDHOH
CKOPOCTH paclpocTpaHeHHs KoJieOaHHH IO ee TMOBEPXHOCTH HHXK-
HIol0 (3aJHIOI0) CTOPOHY JeKH CHaOKaloT HaKJeeHHBIMH Ha Hee
6pyckaMy H3 TaKOTO K€ DEe30HAHCHOrO JepeBa, HadblBaeMbIX
DHIKaM{ WK npyxuHamu. HampaBieHue NOCOK, M3 KOTOPBIX
CKJIeeHa [eKa, a CJeJoBaTesbHO, M €e BOJIOKOH, yallle BCero Ioj-
Gupaercsi MapaJyiellbHO OCHOBHOMY HalpaBJEHHIO HaKJIeHBaeMo-
ro Ha Hee AMCKaHToBoro Iurera. Hampapienue e NIPYyXHH HIH
pUIIOK BHIOHpaeTcst NPHOJIH3UTENBHO TEPHeHANKYIAPHOe K BOJIOK-
HaM JepeBa JeKH. : ; :

1 Or 'rpeu. croBa homogenes — OINOPOIHBI,
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Ilpxn HM3roTOBJNEHHM JeXH M HaKJefiKe Ha Hee IPYXHH, eH
NpUAAETCA HECKOJNBKO BBLINYKJAasi 10 HaNpaBJeHHIO K CTPYHaM,
comooGpasnasi ¢opma. Jlenaercss 310, BO-NEPBHIX, A MEXaHHUE:
CKOrO NPOTHBONEHACTBUS CHJle NABAIIMX Ha Hee uepe3 MOACTABKH
CTPYH, @ BO-BTOPHIX, HJIs NOBLILICHHS ee oﬁmeﬁu YIPYrocTH, 4To
GnaronpHATHO BJIHSET HA €€ aKyCTHYeCcKHe CBOHCTBAa M mHpHIaeT
eili GOJIBIIYI0 YYBCTBHTENBHOCTh K pasHOOGDAasHbIM YacTOTaM Ko-
gebanui. BeIMykiocTs JeKH HocTuraercs TeM, UTO  HaKJensae-
Mble Ha HEe NPYXKHHBI JeNaloTCsl He NPSIMOJMHEAHBIMH, HO He-
CKOJIBKO  IYTOOOpasHBIMH, TaK YTO HX KOHUB B Ipolecce
HaKJIEeAKH HaCHIbCTBEHHO TOATATHBAIOTCS K NeKe M MPHAAIOT
efl crerka BHMYKTYIO GOPMY M HEKOTOpPOe BHyTpeHHee Hampd-
JKEeHHe. :
Kpas nmeku NOMKHBL GbITH XODOWIO @ 1O  BCeil nepudepuu
BKJIEEHBI B paMy KopIlyca; TakuM o0pasoM KoJeGaHHs JeKH OT+
4acTH IIPENlaloTCs BCEM OCTAIbHBIM JEPeBSHHBIM 4acTAM KOpITy-
ca (OpTeNHaHO, KOTOPHIH, B CHJIY 3TOr0, B H3BECTHOH - CTeTIeHH
y4acTBYeT B YCHJIEHHH 3ByKa M 00pa3oBaHHH ero Temopa.

3aMeueHo, YTO NpUMEHsEeMEIe B HOBeiflllee BpeMs HEKOTOpEI-
Mu (abpukamu (Hampumep, Creiinsed, Ilpenep) 1ebHO-THYTAIE
GOKOBbIE CTEHKH KODIYCOB OJIArONPHSTHO BJAMAIOT HA KAYGCTBO
3ByKa HHCTDYMEHTOB, N0 CPaBHEHHIO C TeMH HHCTPYMEHTAaMH, y
KOTODBEIX CTEHKH KOpIyCa NeJAlOTCsl COCTABHBIMH H3 HECKOJbKHX
OT[CJbHBIX Y4aCTKOB. ’

§ 2. TlpumersieMble B COBpeMeHHBIX ¢doprenHaHo cragbpHBIE
CTPpYHBl HATATHBAIOT C CHJIOH NPHOMMBHTENbHO A0 70—75 kr!,
4TO JaeT B OOWed CyMMe MU BCEro MHCTpPyMeHTa 1o 18—20 T
¥ naxe Gosee. Takoe CHIBHOE HATsIKeHHe CTPYH, BO3poclilee B
1edenne XIX crojieTHss NpEMepHO B YeTEIPe Pasa, OKasajoCh He-
OOXOMMMBIM Il YBEIHYEHHs CHJIbl 3ByKa X TIPOJIOJIKUTEJLHO-
CTH 3By4aHHs, T. €. NeByduecTH. Tak Kak IpM 3TOM HauajH IpH-
MEHATh BCe GOJIBILIME JHAMETPHl CTPYHHOH NPOBOJNOKH, TO IKecT-
KOCTb M CONPOTHBJIAEMOCTh M3THOY B MOMEHT yIapa MOJOTKaMH
YBRIHYUIAChk, BCJAEACTBHE UEro KOJHYECTBO YACTHYHBIX TOHOB B
TeMOpe COBpEMEHHOrO ¢opremuano, no cpasHeHdO © TeMOpamu
CTaphlX KOHCTPYKIMH (OpTENHaHO, a TaKkKe ero HpellecTBeH-
HHKOB—KJIABECHHA U KJABUKOPLA—3HAYHTEINbHO YMEHBILUIOCh.
Onnako doprenuano IpH 3TOM HacTOJNBKO BBIUTPANO B CHJIE
SByKa M ero HpOMOJIKHTEJNbHOCTH, YTO OGEIHEHH® ero Tem6pa
FIBHJIOCh MEHBIIMM HeJOCTATKOM, ¢ KOTODHIM COBpEMeHHasl My-
3BIKA BIOJIHE NPUMHpPHJIACH 2,

—_—

120 ! s wpafimmx Gacosbmx ecﬁpym 3TO MHATAXKEHHE MOBOJAT <CBhile 100—
KT,

2 310" obennenye TeM6pa CTPyu GHIO OTYACTH BOIMEIICHO JYy4lIHMH Ka-
YeCTBaMu pesoHaHCHOH AEeKH. ’

5 67



OueHp BaKHbIM (DAKTOPOM, OIpPENEJSIOIMM  YCTOMYHBOCTE
cTposi (OpTENMaHO B OTHOLICHHH xoJebaHuii TeMnepaTypsl, SR-
AsieTcsi NPUOJM3MTENIbHO PAaBHOMEDHAsl CHNA HATSKEHHs BCEX €ru
CTpyH, N0 KpafiHe# Mepe AJS CDELHETO W BBICIIMX €ro pErucT-
poB, I/le IPUMEHEHHl [VIaJKHe, T. €. He 06BUTHIE CTPYHHL DTy paB-
HOMEPHOCTb HATSXKeHHs] MOXKHO IOJYYHTb ABYMS CIioco0aMHu: Jik-
60, MpEMeHss Be3je OIMHAKOBRIA AHAMETP CTPYH, yBeJHUMBATH
HX JUIHHY 0GpaTHO-IPONOPLHOHAJBHO YHCJIAM UX KoJsiebanui (co-
TJIaCHO TIepBOMY 3aKOHy KoJeGaHH# CTPYH — CM. § 3 raasel 1l
aTOr0 OTAena), Jub0, yBeJHUHBAs INOCTENEHHO MX JAHaMeTp H
Maccy 10 Mepe IOHHXEHHs 3BYKOB, OJHOBPEMEHHO COKpallaTk
MX JJIMHY, TIPOTHB TPeGyeMOro BhbIIUENPHBEJEHHBIM 3aKOHOM IpO-
TIOPUHOHAJBHOTO HX YMJIHHEHHS.

Ilpocroit apudMeTHUeCKHH pacyeT IMOKasbiBael, uTO  eCJH,
NpUHSB JIMHY KOJEGJIOUEHCs YacTH CTPYHBI JJIfi BBICUIETO 3BY-
ka doprennano ¢ B 52—54 MM (KaK 3TO Tenepb TPHHSTO), MBI
crporo GyneM CJeioBaTh TIepBOMY CHOCOOY, TO IS CTPYHEL A,
MBI TIOJIy4UM WYYAOBHILIHYIO IJIHHY 7,9—8,2 M, 4TO He TOJIbKO
clieNiasio Gbl MHCTPYMEHT KOJIOCCAJbHBIM 10 00BbeMy H Becy H
COBEPIIGHHO HEMBICTHMbIM B OGpallleHuH, HO NpuBeno Gl emle X
TaKOMy YMEHbILIEHHIO JXECTKOCTH MJsi STHX JUIMHHBIX H B TO XKe
BpeMsl TOHKHX GacOBBIX CTPYH, 4TO MOJYYHTb NOCTATOUHYIO CHJY
3ByKa OT HMX M MYSBIKQJIbHO NPHIOJHbIA TeMOp OKasajioch Obf
HEBO3MOXKHEBIM.

[TosToMy mpakTHKa CTPOMTENbCTBA (HOPTENHAHO IOLLIA MO
BTOPOMY IYyTH, AaBasi BMeCTe C TOHHXKEHHEM 3BYKa TIOCTEIeHHOP
yBeJnueHHe AMAMETPa M MacChl AEHCTBYIOIMX YacTeil CTPyH, ¢
OHOBDEMEHHBEIM yMeHbIUeHHeM INpHpalleHuss ux AauH. Kpome
Toro, mJsi HHXKHuX 25—27 3BYKOB GacoBOTO perucrTpa ymorpeo6-
JASIOT CTPYHBI, OGBUTHIE MENHOH NPOBOJIOKOW, 3HAUUTEJBHO YyBe-
JAMYMBAIOIEH HX Maccy, IpPH COXpPaHeHHH JOCTAaTOYHOH OTHOCH-
TeJbHOH uX rubkoctd. Takum oOpasoM yHaJoCh 3HAYHTEJBHO
COKPATHTb JUIMHY NeHCTBYIOIIMX dYacTedl HU3KO 3Bydailux Gaco-
BHIX CTPYH, KOTOpas B COBPEMEHHBIX GOJIbUINX KOHIEPTHBIX DO-
gnﬂg,zc obLiell AJuHOM KOpIyca okKojJo 2,75 M, He IPEeBOCXOIHUT

— , M-

Pasnyunpie KOHCTPYKTOPHl NIPEAJOMNHIM CBOM CHCTEMB pacueTa
MeH3ypH <cTpYH ¢opTrenunano. Heveuxne Koucrpykropsl —Tan-
aunr, [ebenap u IOnrxamc JalOT OJAMHY CTPYHBI IS ¢5>—52 MM, mMpM JuameTpe
0,8 MM, H YBEJIHUHBAIOT £€ ¢ KaXnubiM mosyroroM B 1,0538 pasa, oanospeMei-
HO TpHGABJsAA MO TOJNIMHE HA Kaxabill moaytod mo 0,0045 mm!. Anrumfickmit
koucTpykTop Yondensen 6Geper apyrue kos¢duumments: 1,054 u 0,004117, vaun-
Has OT HauMeHbllleHd IJIHHBI CTPYHBl ¢5—54 MM M OT TOrO Xe HauMeHbIIero
ruamerpa 0,8 mMm.

! QaxTuyeckw, NMPH CYIUIECTBYIOUISM aCCOPTHMEHTE M HYMEDSIHMH CTPYH,

¢ pasumuell B cocemHux guamerpax B 0,025 MM, Ha Kaxane 5—6 NMONYTOHOB ]

Gepyr omuH muaMerp (Ne) CTPYHBI
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OTciofa MONYdaloTesi CIeAyIOllue JJIMHBL ¥ JHaMeTphl CTPYH AJsl BEpXHe-
fo # CDeIHET0 PErHcTpoB (opremmano, T. €. AJS HEOGBHMTHX CTAJIbHHX €ro

cTpys:

no T'aH3uAry no YoundeHnueny
Hora
IIHHA ' auaMeTp NJIMHA | IHaMeTp
ct 52,0 0,800 54,0 0,800
c2 97,4 0,850 102,0 0,850
c3 181,8 0,900 192,5 0,900
ct 340,9 0,950 364,0 0,950
cs 639,5 1,025 688,0 1,000
c 1199,2 1,100 1310,0 1,050
H — — 1370,0 1,075

Jlns HWKHEDO perucTpa ¢ OOBUTHIMH CTPYHAMH, B SaBUCHMOCTH OT THNA
HHCTPYMeHTa (POfilb WIM WHAHWHO) H €ro BeJMYMHB, TIPUMEHSIOTCS pasguie
IIMHBl CTPYH, B CBSI3H € YeM (LIS HUX PACCUMTHIBAIOTCSA COOTBETCTBYIOIIME [IHA-
MeTPbl OCHOBHOTO CTEPXKHSI H OGBUBOYHOK NPOBONIOKH, YTOOHI JOCTHIHYTb HYOK-
HOHl BLICOTH 3ByKa MDH 3alJaHHOM WODMaJbHOH CpelHed Cuje HaTSKeHHd

CTpYH.

Beaencreue yObiBaHMS IJIMHBI M MAaccel CTPYH, CHJIa HX
3ByKa, M0 Mepe €ero IOBBILIEHHS, yMeHbllaeTcd. ITOT HeoCTa-
TOK YCTPaHSIOT, BO-IIEPBHIX, TeM, YTO YBEJHYHBAIOT UHCJIO CTPYH
IS KaxAoro 3Byka: HuKHHe 10—12 xopoB! nMefoT mo OmHOM
crpyHe; chenyioue 14—16—mo nBe CTPYHBI, M OCTaJbHBIE XO-
PBI—II0 TPH CTPYHbI, HACTPOEHHble B YHHUCOH, a BO-BTODHIX, HU3-
MeHeHHEM MecTa yZAapa MOJIOTKOB II0 CTPyHaM, u4TO, COIMIacHO
3akodaM IOura (cm. § 6 rmaBm Il sTOro ormesna), BiuseT Ha
TeMOp NOJYy4aeMOro 3BYKa.

MecTo ynapa MoJoTKa IO CTPyHE B COBDPEMEHHOM
(hopTennaHO YCTAaHABJIMBAETCS IO CJAELYIOLUIEMY pacueTy:

a) Ija JieBOH IIOJIOBHHBI KJIaBHAaTypel — Ha paccTosHuu 1/8
ANuHBL AeHcTBYIOUIEH 4acTH CTPYHHI %;

6) mas npaBofl IOJIOBMHBEI KJIaBHATYPhl 3TO PACCTOSHHE MPO-
TPECCHBHO yMEHbIIaeTcs, NOXONsA AJjs 5

Y Vondennena—no 1/14 mauHBL CTPYHBI,

¥ Tamsunra—no 1/19 AJIUHBL CTPYHBI H

V Tebenst u IOHrxanca — no 1/24 pauHbl CTPYHHI

—_—

! «XopaMy» Ha TeXHHYECKOM si3bIKe (OPTEMHaHHBIX MAacTepOB HA3HIBAIOT
TPYNOB! CTPYH, HACTPOSHHBIX B YHHCOH M OOCIYIKMBAa€MbIX ONHHMM MOJOTKOM.

2 10 movioXKeHWe MecTa yAapa coxpaHsercs y Yoadenmewa go cl, y
Tamsunra — no g! m v IeGens— no al.
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DTH COOTHONIEHHS OHUIM HafJeHH 3SMIOHDHUECKHM MyTeM, TaX Kak NpH
3TOM MOVIYYRJIOCh HAWJyUlee CIYXOBOE BeUaTeHHE OT 3BYKa (OPTENHaHo.
daxTHueckH, TpH BHOOpe MecTa ynapa Ha 1/8 YacTH (UTMHBI CTPYHBI IJIsi HH3-
XOro M 9aCTH CPENHero PErHcTpoB, OHUI TOYTH COBEPLIEHHO yCTpaHen 8-A ua-
cTuHuE ToH. OIHAKO 9TO He COCTABHIO OcoGore ymepba M KayecTBa 3BY-
ka, TaK KaK 3TOT YaCTHYHHIA TOH OTYaCTH AYOIMpyercss APYrHMH TapMOHMKa-
mu. ['aBHOE XKe NPEeUMMYIIeCTBO 3aKJI0YaJIoCh B TOM, YTOo IIDH 3TOM YAaJ0Ch
3HAUHMTEJBbHO CHH3UTb OJHOBPEMEHHO CHNY 7-r0 W 9-N'0 YaCTHYHLIX TOHOB, Upe3-
MepHas TPOMKOCTb KOTODHIX BHOCHNA Obl GeGNaro3BYUHHIA OTTEHOK B TeMOD
tdopTenuaHHOTrO 3ByKa. B BepxHeli e NOJOBMHE NManasoHa QoprennaHo, e
3ByKHM cTaHOBATCs clabee n Gemnee nmo TeMOpY, COKpallleHMEM PaCCTOSHMSA Me-
€Ta ynapa YRajloCb HECKOJIBKO YBEJIHYHTh, YHCIO YAaCTHYHBIX TOHOB H STHM
TTOBBICHTE SAPKOCTH H cyG'bemmﬂoe BreyaTVieH¥e TPOMKOCTH 3BYyKa.

dopma, CTPyKTypa M (usnyeckue OCOOEHHOCTH TOJIOBKHM MO-
JIOTKAa OKA3BLIBAIOT OOJbllIOe BJIHSHMEe Ha TeMOp IIOJy4aeMoro
3ByKa. B coBpeMeHHOM (OpTENUAHO NPAMEHSIOTCS MOJOTKH, Je-
peBSIHHAS TOJOBKa KOTODHIX OOGTSHYTa NPECCOBAHHBIM BOHJIOKOM
BBICOKOH CTelleHH YIpPYrocT# (TaK HasblBaeMBIH MOJIOTOUKOBEIHA
¢unpn). [To Mepe NOBBILIEHHs 3BYKa, Pajuyc MOJNYKPYrjio# da-
CTH TOJIOBKH, YAApsIOllell 1o CTPYHe, INPOTPecCHBHO YMEHbIIAeT-
cs, ocTapasiChb MNPUOGJIHM3UTENBHO NPOMNOPUMOHANBHEIM JTHHE KO-
JebJomelics yactd cTpyHb. OJHOBDEMEHHO YMEHBIIAETCs U TOJI-
muHa ¢GuibLa, BCJIEACTBHE Yero XKeCcTKOCTh MOJIOTKOB, MO Mepe
TNpPHOGIMKEHUsST K BHICOKOMY DErucTpy, TaKe TpPOrpecCHBHO YBe-
JIUYUBAETCS, UTO CIIOCOOCTBYET YBEJUUEHHIO SIPKOCTH 3BYKa.

§ 3. B mMoMeHT yhapa To CTpyHe (GHJIbL BEPXYLIKH TOJIOBKH
MOJIOTKA CxKHMaeTcs M HedopMUpYeTcs, Tak 4TO (aKTHUECKH TIO
CTpyHe yIapseT HeKOTOpas ILIOMmIaaKa, JUIMHA KOTOPOH NpOmOp-
IHOHAJbHA Paauycy KpHuBo# uacTu rososku. Kpome Toro, medop-
MalMsl TPOHCXOAMT # B MONEPeUuHOM HAampaBJeHMH, IpHYEM
¢Gunbll yacTHYHO O6JIeraeT HIIKHIOI YacTb OKPYKHOCTH CTPYHBI
B Bue xKeaoOka. JIBUrasich TO HHEPLMH BIlepel, roJoBKa MOJIOT-
Ka HEKOTOpPOE BpeMs OCTaeTcss B TECHOM COINPHKOCHOBEHHHW CO
CTpPYHOH, BbI3BIBast ee JAeOpMaIMIO ¥ OTKJOHsS ee W3 IOJoXKe-
Hus paBHOBecus. COIPHKOCHOBEHHE MOJIOTKA CO CTPYHOH IJIATCS
pasHoe BpeMs, B 3aBHCHMOCTH OT BecCa MOJIOTKA, TOJIIHHBL CJIOS
¢duIbIa Ha ero TOJOBKE ¥ CHJIBI yiapa Mo Kiasuile. B oCHOBHOM,
6acoBBIe MOJIOTKHM, Kak OoJjiee MacCHBHBIe H OOTSIHyThle GoJjee
TOJICTHIM, a CJelOBaTeNbHO, M 6Gojiee MSATKMM U IOJATJMBBIM
cnoeM (Hiblla, OCTAIOTCS B CONPHKOCHOBEHHM €O CTpyHaMH 6oO-
Jiee IPOJOJIKHUTEIbHOE BPEMs, 4eM JerkHe MOJOTKH. BBHICOKOTO
peructpa, oOGTsHyTHe GOJee TOHKHM, a TIOTOMY M MeHee HoAaT-
auBbiM caoeM ¢uabna. ITom6op MOJOTKOB ¢ pasHEIM BeCOM IO-
JIOBOK H pasHOH TOJIMHOH (hHIbLIA, BBISLIBAS pasHble CTENeHH
JedopManuu HOCJeIHEro B MOMEHT yaapa, o0ycJOBJHBaeT, Ta-: -
KUM 006pa3soM, pa3Hoe BpeMs CONPHMKOCHOBEHHS MOJIOTKOB €O
CTpYHAMH, TPHOJIA3UTENBHO (IPOIOPLHOHAJbHOE TepHomaM HX
KoJeGanuf 1.

! ITpu HexkOTOpOR ONMHAKOBOR CuNe ymapa.
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Bo BCSKOM CJyuae MOXKHO II0JaraTh, 4TO B TeUeHHE IePBOH
qeTBEPTH IIePHOJA OCHOBHOIO KoJieGaHHsi CTPYHbI TOJIOBKA MO-
JIOTKA, Tepsis CBOIO CKOPOCTb H OTAaBasi CBOIO XHBYIO CHJy CIpy-
He, OCTAeTCsl B TECHOM CONPHKOCHOBEHHH C IOCJICIHEH.

Korza koseb6aHue CTPYHBI IIEPEXOAMT BO BTOPYIO YeTBEpPTb ee
OCHOBHOTO TIepPHOZA, TO MOJIOTOK, IPOAOJIXKAsi MTTH HaBCTpeuy ee
nBHKEHuI0 (eCTH ero XuBas CHJa elle He BIONHE M3PacxoloBa-
Jach), MPOROJIKAET HEKOTOpoe BpeMsi Ne(popMHPOBATECH Kak B
[OJIOBKE, TAK H B OTHOLIEHMH H3rHGa €ro CTepxHs. 3areM CIpy-
Ha HAauMHAeT BeCTH ero o0paTHO, M K KOHIy BTODOH HJIH XKe B
HayaJe TPEeThell ueTBepTH IEePBOrO IepuHoja ee Konebamus (CMOT-
psl IO CHJIe yIapa) CBA3b MOJIOTKA CO CTPYHOH NpephiBaeTcs. B
5TOT MOMEHT CTPyHa IIOJIy4aeT BO3MOMKHOCTb COBEpLIaTb CBOGO.-
Hble KOJeOaHHUs.

OmnucarHas KapTdHa B3auMOJeHCTBHS MOJOTKAa M CTPYHBl B
MOMEHT yZapa MOXKeT OBITb BIOJHE BEDOSTHOH TONBKO IJIsi IJai-
KX (He OOBHTBIX) CTPYH CDEIHEro H BEPXHEro perucTpos. Hro
e KacaeTcsl TSAXKEJBIX M TOJCTBIX CTpyH 0acoBOro perucrpa,
UMEIOMINX OOMOTKY MEIHOH IIPOBOJIOKOH, TO, B CHJIY GOJbIIOH
MHEPUMH TAKHX CTPYH, OTIaJleHHe MOJOTKAa OT CTPYHHI 81eCh MO-
JKeT COBepIIHTbcss B Gosee paHHHE MoMeHT. B ocoGeHHOCTH 3TO
BEpPOSITHO IIOTOMY, YTO TEPHOABI. KOJeOaHMH HHM3KMX G6acOBBIX
CTPYH OTHOCHTEJIbHO BecbMa BeJIMKH, a CKODOCTb OOpaTHOH me-
¢dopmanun ¢uabna rojoBoK 6acOBHIX MOJIOTKOB H3MEHsIETCs He
B TOYHOH IIPOIOPUUOHANBHOCTY . K CKODOCTH JBHXKEHHS STHX
cTpyH. ITo3ToMy cnpaBeJiMBO MPeANOoJaaraTb, 4TO OTHOCHTEJBHOE
BpeMsi COINPUKOCHOBEHHSI MOJIOTKOB ©6acOBOro perucrpa co.crpy-
HamMu GyZeT KOpoue, YeM B OCTaJbHBIX PerHCTpax (opTelnHaHo.

OrHOCcureNbHA® TPOJOMKHTENLHOCTD BPEMEHH (COMPHKOCHOBEHHS MOJIOTKA
€O CTPYHOH SIB/ISETCS ONHMHM 43 BaXKHBIX (DAKTOPOB, OMpPENJIAIOIHX TeMOp Ic-
JydaeMoro 8BykKa. UeM Joublle MOJOTOK OCTAeTCd B CONPHKOCHOBEHHA CO
CTPYHOIl, TeM GoJblilee KOJIHYECTBO TaPMOHHK BBICUINX HOMEDOB OKAXKETCS Ra-
raynreHHeIM. T103TOMY, €CIH MOJIOTKH OTHOCHTEJNbHO KECTKHM H IMaJbl, To Kpar-
KOCTb MX CONDMKOCHOBEHHsSI CO CTPYHAMH JacT CBETJbIH, OCTPHIE M Aake pes-
KUl TeMOp 3BYKa, XapaKTepu3yIOlHcs OOJBIIMM KONHIECTEBOM U CPaBHHUTENb-
HOH CHJION BBHICOKHX rapMoHHK. VI Hao60poT, ecli B MHCTPYMEHTE IpHMeHeHH
Gosee TsKeJIble M MSTKHE MOJOTKH, TO BDeMsi CONMPHKOCHOBEHHS MX €Q CTPY-
HaMH OyXer OTHOCHTRJLHO OOGJbLIMM, a BBYK MONYYHT MSAUKHA M TYCKIbIH
TeMOD, XapaKTePU3YIOLUHACS MajblM MHCIOM TaPMOHMK HH3KHX HOMEPOB, IPH
OTCYTCTBHH BBHICUIUX, -

Pasnnunele ¢Gabpuku, Kejas NPUAATh CBOMM HHCTPYMEHTAM
OIpeesieHHBIH TeMOp 3ByKa, NPUMEHSIOT DasHble PasMephl Mo-
JIOTKOB M PasHyl0 IUIOTHOCTb (HjbLa sl uX OOTSKKH. Kpome
TOro, TaK KaK HEBO3MOXKHO JOCTHTHYTb aGCOJIOTHO DaBHOMEDHOH
VIOPYrocTH BCEr0 KOMIUIEKTA MOJIOTKOB IPH HMX OOTSXKKe (HJIb-.
LEeM, 4TO OTpParXKaeTcss Ha POBHOCTH 3BYKOB B OTHOLIEHHM HX CH-
JB ¥ TemOpa, TO® POTOBBIH HHCTPYMEHT IIOJABEPraercs clelyab-

T



HOH onepau#d—HHTOHHPOBKeE, ILEJbIO KOTOpOH  SIBJISIETCS
BhLIpAaBHUBAHHE KauecTBa 3BYyKa IO BCeH KiaBHaType ¢doprenuaHo.

CyIHOCT, HHTOHMPOBKM COCTOMT B TOM, UTO Té H3 TOJOBOK
MOJIOTKOB, (DHJIbI[ KOTOPBIX OKAa3aJjCsl CJIHLIKOM XKECTKHM U Jalo-
IIMM Pe3KHil 3BYK, pa3pLIXJAIOTCS MOCPEACTBOM HaKaJbBaHUA
BEPXYyIIEK MOJIOTKOB OCOOBIMHM HIOJIKaMH; T€ K€ MOJIOTKH, uablL
Ha KOTOPHIX OKA3aJICsl CJMIIKOM DBIXJBIM M MSTKAM, NOABEPraior-
csl onepallMd YIJIOTHeHHs. Pesysabrat, T. €. CTelleHb DaBHOMEPHO-
CTH YNpYr#X CBOHACTB ()Miblla, TIPOBEPSCTCA Ha CJYX, IO KauecT-
By (TeMOpy) H POBHOCTH CHJIbI 3BYKa.

C TeueHHEM BpEMEHH BepXYIUKM TOJOBOK MOJOTKOB, OT GeCUHCISHHLIX
yapoB IO CTPYHAM, MOJBEPraloTCsi NOBEPXHOCTHOMY YILIOTHEHHIO, M3HOCTY 1
ycroiiuneoft nedopmamuy; Ha HHUX OCTAIOTCS JKeJoOKH OT CTPYH. Beiencrue
3TOrO OXBAT HIDKHEH YacTH OKPYXKHOCTH CTPYH MOCTENEHHO YBEIWYHBAETCs, MTO
pleueT 8a COOOH HEKOTOpOE YBEeNHUeHHE BPEMEHM COTPHKOCHOBEHHS MOJIOTKZ
co crpyHo#t M Goublliee BardylleHye BEHICIIMX HOMEDOB TIapMOHHUK, Kpome TO-
1o, BCIEACTBHE YIJIUMEHWs MJOUIAJAKH YAapa, IapMOHMKH, COCEIHME C MeCcToM
yAapa, TMPH USHOLIEHHBLIX MOJOTKAX SIBJSIOTCH CHJbHEE SanTyUICHHBIMU. ITo-
BEPXHOCTHOE K VIUIOTHeHHe (uiiblla yBeJMUMBAeT CTydYallue LIYMBI B MOMEHT
ynapa. Bee o™i (axkTOphl CHILHO H3MEHSIOT ¥ BO BCAKOM CJyuae YXYMIIAKOT
TeMOp (hoprenyaHo co BpeMeHeM L.

BenencTBue crenuguyeckoro ycrpoiictea (GopTenuaHHOTO Me-
XaHH3Ma, COOOIIAIONIero MOJIOTKY NDHHYIMTEJbHOE [IBMKEHHE
MOCpeICTBOM KJIaBHIIH H TNPOMEXYTOUHBIX PHYAroB TOJBKO HA
npotsiKkeHuH okojio 0,95 ero myTd KW TpPEPHBAIOLIEro CBsASH KJa-
BUIIM C MOJIOTKOM 3a 2—3 MM [0 JIOCTHXXEHHs ero TrOJIOBKOi
CTPYHBI 2, MBI He MOXeM B 3TOT IOCJEIHHA MOMEHT BJIHATb Ha
crmoco6 ymapa MOJIOTKAa HUKakuM crocobom. B pacmopsokeHHH
NMAHACTA OCTA€TCS TOJBKO OLHO CPEACTBO: yAapsisfi C PaAsJIHYHOH
CHJION M CKOPOCTBIO 110 KJaBHile, coo0llaTh MOJIOTKY DasiHUHyIO
CKODOCTh JBHXKEHHs. A Tak KaK (opTeNuaHHbli MeXaHH3M HMeeT
cTporo (UKCHPOBAHHOE MeCTO yAapa MOJIOTKOM IO CTPyHaM H
[IOCTOSIHHBEIHl Bec MOJOTKa, TO pas3JuuHble Crnoco0wl yaapa Ino
KJaBHIIaM (TaK Ha3bBaeMOe «TyIlle») MOTYT H3MEHSITb TOJIbKO
CKODOCTb JBHIKEHHS MOJOTKA B MOMEHT IOCTHXKEHHs MM CTPYHBL.
Orciofa siCHO, 4TO BCE MBICJHMbIE OTTEHKH OJHMHOYHOTO (opTenu-
aHHOrO 3BYKa CBOJATCA TOJBLKO K Pa3HBIM CTEMEHSIM CHJBbL 3TOTO
3BYyKa.

To pa3HooGpasHOe OKpalIMBaHHE, KOTOPO® HCKYCHble IHaHH-
CTHl NPHUAAIOT HBBJEKAaeMbIM MMH W3 (OpTeNHaHO 3ByKaM, §B-
JIfieTCsl PesysbTaroM COMOCTABJEHHS IEJHX KOMIUIEKCOB 3BYKOB

! BropsiM BaxHLIM (PAKTOPOM, MPUBOAAIIMM K YXYMIIEHHIO KayecTBa 3BY-
ka (oprenuano <o BpeMeEeM, SBISETCH YMEALIIHHE YNPYroCTH ero pPesoHaHC-
HOH JIeKH, BBLI3BAHHOE H3MEHEeHHeM MEeXaHHYeCKHX CBOHCTB JiepeBa mox 14
TeNbHOH HATPYSKOR M XUMHUECKMMM IIPOIIECCAM.! CTapeHHs JPEBECHHbI JEKH.

2 Yro HEOOXOAMMO JIvIsl OTHAaJeHHS] MOJOTKa OT CTPYHHI NoCie yhapa.
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pa3HOHl CHJIbl M TIPOZIOJKHMTEJNBHOCTH, a TaKxKe HCI0Jb30BaHHEM
JBJICHHH De3OHAHCA HeyAapsieMBIX CIpYH Ge3 MM npu ynorpeG-
JeHMA Tiefajlell (cM. HHMXKe), a OTHIOAb He OCOCBIMM KayeCTBaMM
yiapa H crnocofaMy M3BJedeHHs OTAEJNbHbIX TOHOB.

[Tocsie ynapa MoJiOTKa IO CTPYHe MO Hell, B 00e CTOPOHBI OT
MecTa yaapa, paclpoCTpPaHsSercss IPOROJbHAsL BOJHA, OTPaxalo-
nrasics o6paTHO Nocje ROCTHXKEHHA €0 00eMX KpaHHHX TOYeK
(mopoxkos). Ilpu BcTpeue OGPATHBIX NPOJOJNBHBIX BOJH, NOCJEN-
HAe YaCTHYHO HHTep(hepHpyioT, IpHyeM obmas ¢opma Koagbanus
CTPYHBl YCJOXKHSETCH. DTOT NPOLECC JJIMTCS B TeYeHHe HEeKOTo-
pOTO BpeMeHH, IIOKa IepBHUHAs peskas JedopManus, BhI3BaH-
Has yHapoM MOJIOTKA@, He. BHIDABHAETCS M He yracHer. B pesyib-
TaTe TaKOr'o CJOXKHOIG Ipoliecca, NPaBUJIbHAs CTOsYasi BOJHA M
TeMOp 3ByKa CIPYHBI BO3HMKAIOT HE MTHOBEHHO, a TOJBKO CIy-
CTS HEKOTOpPOe BpeMst Iocje MoMeHTa yaapa. Kpome Toro, mo-
JIOTOK, HaxXOOsCh B TECHOM COIIPHKOCHOBEHMH CO CTDYHOH B Teue-
HHe N0 KpaliHed Mepe NepBOro IoJynepuola ee KosjeGaHus, Hr-
paeT pOJb TJYUIHTENs JJs HEKOTODHIX BBICUIMX HOMEpOB ee da-
CTHYHBIX TOHOB. D10 3aryyllalollee BJHSHHe IJIAIIErocs COTPH-
KOCHOBEHHSI TOJIOBKH MOJIOTKA €O CTPYHOH OCOOEHHO 3aMeTHO
CKa3blBaeTCsl Ha KOPOTKHX CTPYHaX BLICOKOrO PErucrpa, riae OTHO-
CHTEJIbHAsl MPOJOJIKUTENBHOCTD CONPHKOCHOBEHHSI MOJIOTKA CO
CTpyHOH cTaHOBHTCS GoJbliIe.

Ocuusnorpaduueckie 3amucH MOMeHTa Hauajaa (opTenHaH-
HOTO 3ByKa MOATBEPXAAIOT He MIHOBEHHOE, HO JIHIIbL IOCTENeH-
HOe HapacTaHue CHJBI 3ByKa ¥ (opMupoBaHHe TemMOpa B TedeHHe
NepBLIX IEPHOJ0B OCHOBHOrO KoseGaHusi cTpyHhl (puc. 21):

Momenm  ydapa

Z Hayano Jaa/yuweHus
Puc. 21

Kpome Toro, ananuabs TemMOpa (QOPTEMMAaHHOTO
3B YK a [0KasblBalOT, YTO N0 Mepe TOBLIIEHHs 3BYKOB, IIOMHMO
YMeHbUIGHHs] YHUCJIa YAaCTHUHBIX TOHOB, BO3DACTAaeT KOJHYECTBO M
MOILHOCTh HIYMOBBEIX NPH3BYKOB, MMEIOUIHMX CBOHM HCTOYHHKOM
KoJeGaHHUsi CTPEIKHSI M TOJIOBKM MOJIOTKa, BHyTPEHHEE TpeHHe B
coe (uibUA, a TaKkKe JKECTKOCTb CTpyH. Ilocaenmss B ocoGeH-
HOCTH JiaeT ce0s YyBCTBOBATh Ha ‘GacOBBIX OOBHTBIX M KODPOTKHX
CaMBIX BEPXHHX CTPYHaX, Ne HHTEHCHBHOCIb HEIPEPHIBHOTO MIy-
‘MOBOrO CIIEKTPa OTHOCHTEJIBHO BecbMa Besuka (puc. 22). Camyo
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HE3HAUHTEJBHYIO NPHMeCh IUYMOB MBI HUME€EM Y HHXKHHX CTPYH
cpenHero (He OOBHTOro) perucrpa, rIJe 3HaUHTeJbHAs MAJHHA
CTPYH 00yCJIOBJHBAaeT GOJBLIYIO, II0 CPaBHEHHIO C KpafHUMH
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Puc. 22

CTPYHAMH, OTHOCHTeJbHYI0 THOKOCTb M NOAATJIHMBOCTb = yAapaM
MOJIOTKOB. BeJiencTBie 3aToro mpu yaapax Ho CPeJHHM CTpyHaM
IIyMOB BO3HHKaeT MeHblle. MHTepecHO, YTO IIYMOBOH CIEKTP
<$opTenuaHo JeXKHUT TJIABHEIM 00pas3oM B OOJIACTH HHM3KHX 49acToT
M JUIS CTPYH BepXHeHl IOJOBHHBI KJIaBHATYphl OH OBICTPO OGpHI-
saerTcqg BOJHM3H 9acTOTHl OCHOBHOTO TOHA.
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B s3aBHcHMOCTH OT CHJBI yAapa HO CTpyHe, TeMOp ee 3ByKa
oforanjaercs 3a cyeT YBeJHUYEHHS UMCJI4 BHICUIMX YaCTHUHBIX TO-
#oB (puc. 23).
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OnHako TpH 3T0M BCe CyLIECTBEHHBIE OCOOEHHOCTH CIIEKTpa
(MakCUMyYMbl H MHHHMYMbl aMIVIMTY[) OCTAalOTCSI HEH3MEHHO Ha
OJHMX M TeX Xe 4acToTax, H obllas KOHOHUI'Ypauus aMIUIHTY]I
coxpaHsieTcsl. OTO NOKa3biBaeT, YTO B OCHOBHOM, He3aBHCHMO OT
CHUJIBl ylapa, TeMOp ONMHOYHOTO (DOPTENHAHHOIO 3BYKa COXpaHs-
€T OJIMH ¥ TOT €& XapaKTep.

CpapHenne TeMOpa COBPEMEHHOIO pPosnsi ¢ (opTenHamo GeTXOBeHOKOM
SMIOXH, KOIa CTPYHBl B MHCTPYMEHTaX ObUIM TOHKHE ¥ OBUIM HATSIHYTH B He-
CKOJMBKO pas ciafee, a TONOBKM MOJOTOYKOB ObUIH JIErde M BMeCTO (uibua
6L OKJeeHB Gosee JKECTKOH OJeHbell KoxeH (3amiuedl), a Takke C KiaBe-
CHHOM M KiIaBMKOpAOM (pmc. 24) mokasano, Yro C TEYEHHEM BPEMEHH B 3BY-
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Puc. 24

K€ CTPYHHBIX KJaBHIIHHIX HHCTPYMEHTOB MPOMCXONMJIO COKPaLIeHWe Uucia Ya-
CTHYHBIX TOHOB, a CJHeNOBaTEJbHO, M IIOCTEIlCHHOe oﬁem-xexﬂme 1\e'M6pa, 34 CYET
YBEJIHYEHHs] NPOMKOCTH 3ByKa. Boablrast 2KeCTKOCTh BO3GYXKIAIOUIETO OPYIH
(OKneeHHBIH KOXKell MONOTOUEK, MEPHILKO H TAHINEHT) BHISHIBAJA YBEJNHUEHHE
megopmanuu TOHKOR M THOKOHA CTPYHHI B TOUKE €€ BO3GYXKASHHMS M BHOCHIA
B CIIEKTp €e 3BYKa 6OJIBIIOE YHCJIO YACTHYHHIX TOHOB BBICIIHX HOMEDOB, YTO
TPUNABaN0 SBYKY CBOeOOpasHBIA 3BEHSAUIMH (KIIPOBOVIOYHEIN») OTTEHOK.

§ 4. OueHp BaXKHBIM AaKyCTHYECKMM IPHCIOCOOJEHHEM B
doprennaHo sBASIOTCS TJAYIIHTENH HJAM meMmbeph,
cayXKaiue s OBLICTPOro mHorauleHus kodeGaHuit crpyH. Mmes
}opMy MaCCHBHBIX J€PEeBSHHBIX GDYCOUKOB, OKJIECHHBIX MATKHM
BOHJIOKOM, HdeMndepsl JexaT Ha CTpyHax (B posijie), WJIH ¥Ke
MPHKUMAIOTCSL K HHM OCOOBIMM MpyXHHaMy (B mn@auuuo). Ilpu
Ha)KaTU{ KJIaBUIUM, B MOMEHT, HpeJlIecTBYIOuil yaapy, HOxy-
eyka gemngepa OTXOZHT OT CTPYHBI, maBasi e€f BO3MOXKHOCTb
xonebaTbea. [Ipy mpekpamneHnu HakuMa KJAABHMIOM JIOAyLIeyKa
Aemngepa NpHKHMAeTCs K CTPYHe M OBICTPO IIpeKpalnaer ee
woneGanus. JlemndepaMi o6GbIYHO CHaGMXKeHB TOJNBKO 5 1/2 HUXK-
Hux oxras ¢oprenuaHo; 3Byku 1 1/2—1 3/4 Bepxuux OK1aB,
BCJIeACTBHE KOPOTKOCTH CTPYH, HAaCTOJNBKO OBICTPO  3aTyXalof,
4TO B JOGaBOUHOM 3arjyIlIeHHH He BCTPEuaeTcsi NPaKTHIECKOH
HEOGX0IUMOCTH. .
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Oco6blii MexaHH3M, JeHCTBYIOIUMH @pPH HaXuMe TIpaBoOH
nepaJay, UpunogbiMaer cpasy Bce gaemidepnl, ocBoboxaast
Bce CTpyHbl (oprenuano. Baaropapst aTomy Ipu yaape H 3Byua-
UMM KaKo#-Ju60 CTPYHBl HJM TPYNIBl CIPYH B CHIY pe3oHaHCa
IPUXOJAT B COKOJeOaHHs KaK BCe CTPYHBI BBHICIIMX TOHOB, COOT-
BETCTBYIONIIMX OGEpTOHAM B3ATHIX 3BYKOB, 1aK H 0Oojiee HH3KHE
CTPYHBI, OGEPTOHBI KOTODPHIX COBIAJAIOT C YacTOTaMu KojebaHu#,
BO3OYKIACHHBIX yIapoM CTpyH. BcaencTBhe 3TOro, MpH Haxkaroi
YIpaBo#l mepmasd, 3BYK CIPYH (OPTeNHaHO 3HAUMTENBHO YCHJIM-
Baercs, oforaiiaercss B OTHOIIEHHH TeMOpa U JHejxaercs Goee
IPONOJIKHUTEJbHBIM (TIEBYUUM) .

Ilpu ocobom ciocobe MPHMEHEHMS NPaBOH MeNalNy, ecIH HaxkaTbh €€ uepes
He6oJblIoe BpeMs Iocje B3STHS OTAEJBHOH HOTHI MM aXKOPAa, YA4CTCS BHI-
3BaTh Jaxe HeGOJbIIOE KPaTKOBDpeMeHHOe crescendo 3ByKa, BOINDEKM €ro ecre-
CTBEHHOMY 3aTyXaHHIO.

JleBag meganab COBPEMEHHOrO pOsijs CABMraeT KJaBHa-
TYPHYIO pPamy CO BCeM MeXaHM3MOM BIIPaBO, TaK YTO MOJOTOUKH
HAuMHAIOT yIapsTh He 110 BCEM CTPYHaM OTHEJbHBIX XOpoB .
BesememBre 3Toro He TOJNBKO YMEHBbIIaelIcs CHJa 3BYKa, HO NPO-
HCXOMUT M HEKOTOpoe H3MeHeHHe TemMOpa, 3a cueT pe3OHAaHCa
Hey#apsieMoil CTPYHBl XOopa, KOTOpas HauMHaeT KojebaThCsl He-
CKOJIbKO HHAaue, ueM ecad Obl OHa OBLIa HOPMAaJbHO BO30OyXKie-
Ha ynmapoMm. Muas ¢dopma KoneGaHMil HeynapsieMoil CTPYHBI He-
CKOJIbKO M3MeHsieT o6Iuuii TeMOp KOMIJeKca CTPYH HaHHOTO XO-
pa, TpunaBasi 3ByKy Oosiee TIPO3pauHBIi M HHOIAA HECKOJILKO
3BeHSIIIMH OTTEHOK.

Hexoropble amepuxanckue $abpukn (manpumep Creiinseif) B CBOUX posi-
JISIX TPUMEHSIOT ewle Tak Has. «3alepxKuBamouiyio mnepanb» (sustaining-pe-
dal), momemaiomyocst nocepenyuHe MeKAy IBYMs OOBMHBIMM mejansiMu, Me-
XaHU3M 3TOH Menajy 3aJeprKHBaeT B MOJTHSTOM COCTOSHHMH OTIeJNbHBEIE neMmde-
pPbl WM MX DPYIIBl, KOTOPbie GBLIIM TONHSTHL JO €e HaXaTus; B TO XKe BpeMs
CH He OKasblBaeT JeHCTBHs Ha Te jaeMmndepsl, KOTOpble B MOMEHT ee HaKa-
THS JieKaT Ha cTpyHaX. [Toubaysick 5TOH mejanbio, MUAHUCT MOXKET, IO CBOGMY
KEJNAHMIO, 3aTePKaTh BBYYAIUHMH Te MJIM HMHbIE 3BYKM (LTM TPYNNLI 3BYKOB,
HEe3aBHCUMO OT OOLIero mefcTBusI NmpaBoOH Nenayi, M NOCTHraTb STHM OCOOBIX
3BYKOBBIX 3(beKToB (OpraHHBIH IYHKT, TPOXOMALIME MOTHBBI Ha (PoHe aKKOM-
naHeMeHTa M (QUrypaluH, ¥ T. 1.).

YwMmenoe npuMeHeHMe TNenanedl 1npH  urpe JaeT MHMAHHUCTY
CpelcTBa MAJsI 3HAYMTEJNBHOTO OKPAlUMBAHUS 3BYKA M BHECEHHS B
Urpy PasHOOGpa3HbIX TPOMKOCTHBIX M TeMOPOBBIX OTTEHKOB.

! Tnst TDOWHBIX XOPOB—IO JBYM CTPYHAM, IJA IapPHBIX XOPOB—IMO OIHOK
crpyne. CrieqyeT ogHaxo WMeTb B BHAY, UTO Ha OJMHOUYHBIE CTPYHH B Gacy
JleBasi menajgb He OKas3blBaeT MOYTH HHKAKOro neficmBusi. Hekoropoe cMsruenye
TeM6pa 6acoBLIX CTPYH MOKeT HaGMIONATBCS TOJNbKO B TeX DOSUIAX, THE Mo-
JIOTKH 3aMETHO M3HOCHIUCh OT MIPHl M NP HaAXKATHH JEeBOH mefaly HaunHa-
10T yOapsATh O CTPYHE MeHee YNJIOTHEHHOH M M3HOIIeHHO! YacTEI0 I'OVIOBOK.
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§ 5. Crpemsicb OGOraTHTb TeMOpP CTPYH BHICOKOTO DPErHCTP3, HEKOTODEIE
¢aopuxu (Bmotsep, Besennopdep) NPUMEHSIOT TaK Has. «aJHKBOTHYIO»
cucreMy. OHa XapakTepHsyemcsi ymorpeCieHHeM f00aBOTHOMN YeTBEPTOR CTPY-
Hbl B CpeJHeM H BEepXHEM PerucTpe, TOMemaeMod COOKY M HECKOJIbKO BILIE
OCTAJIBHBIX TpeX CTpyH Xopa. Dra CTpyHa cHaGKaencs 0CO60H  MONCTaBKOH,
cTORIIEl Ha JeKe, ¥ OOCIYMKHBAeTCS CnelualbHOf TORyleukod Ha Iemmde-
pe. Takas alMKBOTHAs CTPYHA HACTPaMBaeTCA B CPENHEM DErWCTpEe Ha OKTaBy
Bbllle OCHOBHONO XOpa, a B BEPXHEM—B YHHCOH ¢ HuM. PesoHupys mpn ywa-
pe OCHOBHOTO XOpa, ANMKBOTHAs CTPYHa BHOCHT B TeM6p HEKOTOpHe Joba-
pouHble OGEPTOHb, MPHAaBas 3BYKY OOJBLIYIO TIONHOTY M MEBYYECTb.

Jlpyrue ¢abpuku (Crefimsed, Illpesep u &p.) TPUMEHSIOT CHCTEMY TaK
Ha3. «AMCKAaHTHOTO KOJOKOJbYMHKAay, OCHOBAHHYIO Ha MCNOJIb3EBA-
HUM JIEXALMX 32 TpelelaMi NOPOKKOB Kpaiinux yuactkos crpy !. Tlocpencrsom
YCTAHOBKH IOTIOJHHTEIBHBIX TIOPOXKKOB HA TOUHO BBMMCICHHBIX, KPaTHBIX C
JUIMHAMH YyOapseMblX YacTelf CTPYH, PACCTOSHMAX — MCHOJB3YIOT — PEe3OHAMC
9THX YacTefl CTPYH B BEDXHEM DeErHcTpe, YBeJWUIMBas MOJHOTY M MeByd4ecThb II0-
coefHero. DT KpaiiHue PEe3OHHPYIOLIHE YJAaCTKM CTPYH HACTPOHH B OKTaBY,
KBHHTY H B VHHCOH C OCHOBHBIMH YYaCTKaMH.

§ 6. IlpucnocobienneM 0co6oro Ha3HAYSHUS SIBJSAETCA M O-
AepaTop, NPHMEHsIeMbIi B HEKOTOPBIX IHAHMHO M POSIAX. On
COCTOHT M3 IIOJIOCKH MSITKOTO BOMJIOKA, BIBHTAeMOH MEXIY MO-
JIOTKAaMH H CTPYHAMH M CMsATHaloUleHl yAapbl MOJIOTKOB IO IIO-
clelHNM. BClieiIcTBHe 3TOTO 3BYK HMHCTPYMeHTa [pHOOperaer
6osee MSTKUIl ¥ Jaxke TYCKJbIH TeMOp, IpH OXHOBPEMEHHOM 3Ha-
YUTEJIbHOM TIOHMXKEeHHH €ro rPOMKOCTH. XyNOXECTBEHHOro 8Haue-
HUsSI MOJepaTop He HMeeT M, OyAyuu IMPHCIOCOOJEHHEM, pPesko
YXY[ALWAIONMM PeXaM paborbl  (OPTENUAHHOrO MeXaHM3Ma M
NPUBOAAIIME K PacCTPOHCTBAM €ro peryJHpoBKM M K H3HOCY,
Jyunimy (a6pukaMu He NPHMeHsSETCs.

§ 7. Pasuuna B (opMe M KOHCTPYKIHMHM PO SISl @ TH 2 HUHO OOYCIOB-
JIMBAET PASHMILY UX AKYCTHUSCKMX CBOMCTB M KAUeCTB, BHIPAKAIONIYIOCS Mpexie
BCEro B DadMUHOM XapaKTepe H3TyueHHs 3BYKOBOH SHepTHM B OKpYXKaolliee
HHCTPYMEHT MPOCTPAHCTBO.

B 5TOM OTHOIIEHMH POSIb IIPEJCTABISCT OUEBHMIHBIE NPEHMYILECTBA Nepen
MHAHUHO, 3 MMEHHO:

1) Tak Kak KOpmyc pOsUIi MOXKeT OBITh CHAeTaH ropasgo GOMbIMM, UYeM
KOPNYC [MAHUHO, TO B HeM MOTYT ObITb mpuMeHeHb GoJee JIMHHbIC U Mac-
CHBHble GacoBbie CTPYHH M OONLIIAs NO IUIOMAAM Pe3oHaHCHAs JAeKa. ITo
aeT BO3MOKHOCTh M3JIydeHHs Goubllell 3BYKOBOH sHeprim ¢ OOiblued xe
IO AN,

2) Gaaromapsi KpeutooGpasHoit (opMe Kopmyca POsuIs, PacmosiOXKeHe Ga-
COBOTO INTEra Ha ero JeKe MosKeT ObITh CIeNaHo Gojee TPABWIBHBIM M MeXa-
HHYECKHM PAlMOHANBLHBLIM, YeM Y NHAHMHO, TWe, M3-3a ONPaHHUSHHOCTH MecTa,
6acoBYI0 MOJCTABKY IPHXOLHUTCS [OMENIATh CAHUIKOM GIH3KO K KPalo JeKH, UTO
yMeHbInaeT KO3(DHUUMEHT OTHAUM KoJeGaHu# CTPYH HeKe;

3) ruapHasi,Macca 3BYKOBOTO WSJIyueHMs, MAylas OT pepxmell (mepemHel)
CTOPOHBl JIeKH, IUTIOC HM3JyueHHe CTPYH?, B posle MoxerT OblTb OTpaxeHa
nourd Ha 1009 Bepxuell KpBLIKOH, MONMUPAEMOH TON YIMIOM OKOJIO 450 u

1 Koropbic B GOJIBLUIMHCTBE CJAydaee He MCMOJB3YIOTCA, a 3arylIaioTes me-

pEIUIeTEHHEM MOJIOCKaMH CYyKHA. .
2 Ko'no«poe XOTSI ¥ He3HaUMTEJBHO IO MHTEHCHBHOCTH, HO BCE XK€ BHOCHT B

TeMGp XapaKTepHYIO COCTaBISIOUIYIO.
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HanpawsieHa B ayoUTOpuio. B nmanuHO STOr0o JAOCTHPHYTH HEBO3MOMKHO, TaK
KaK IaBHas Macca WMaVyyaeMod SHEPTHHM OCTaeTcsl B SI[UKE €ro Kopmyca H
3HAYHTENBHO TONIOIIAeTCA nepemuuMH (ureHkaMd. Bcieacrsue sToro Hu
TPOMKOCTb, HH TeMOp 3BYKa [IMaHHHO He ObIBAIOT MOJHOLEHHBIMH;

4) HIKHAS (3alHAf) NOBEPXHOCTb PE3OHAHCHOM NEKM XOT H M3NyyaeT
JOCTaTOYHOE KOJHYECTBO 3BYKOBOH SHEPrHH, HO B NHAHHHO OHA B GOJBIIAHCTBE
CTy4aeB H€ HCMOJb3yeTcs, TaK KaK OOBMHO B JOMAalIHel OOGCTAaHOBKE IIHAHUHO
CTaBHTCH GJH3KO K CTEHe, KOTODas MOIJIOWAEeT U3JIyyeHHe 3ajHell CTOPOHHI Je-
k. B posse e, Giarofaps sHaUHTENHHOMY PACCTOSHHIO JEKH OT IOIa H CBO-
GONHOMY MPOXONY MEXIY HOKKAMH, H3TyUeHHe C HHKHEH CTOPOHb AEKH Mo-
KET B 3HAUUTENbHOH CTENeHH HMTTH B aYNWTOPHIO, B NONOJHEHHE K H3Jyue-
HHIO BepXHEHd CTODOHBI JeKH H CTPYH. BcieacrBue 3TOro, CJABILIHMOe KOJIHue-
CTBO M KaueCTBO 3BYKa DOS/IS CTAHOBHTCH 60Jiee NOJHOLEHHBIM;

5) MeXaHH3M JIeBOH Meajiy IHAHUHO HE CABMIAeT MOJOTKH B CTODOHY, a
TONLKO NPHO/IMNKAET UX K CTPYHAM, YMeHblUAs MX PasMaXx M MKHBYIO CHIY
ynapos. IlosTomy naMenemus TeMGpa, IPOUCXONAIIEr0 OT PE3OHHPOBAHMS He-
yRapaeMo#l CTpyHBI, B NMMAHMHO He MOJYYAeTCS; B DesyJIbTaTe MIPAIOUIMA HA
QNM4HAHO JIMIIEH YacTH CPeJCTB JJS OKPALIWBAHHMS 3BYKa.




Fnasa nstas

AP®A

§ 1. Apda (puc. 25) mpHHANJIEKHUT K I'PYIINE LIUIKOBBIX CTPYH-
HbIX HHCTPYMEHTOB, He UMEIOMIUX Irpuda, cayXKallero AJjs yKopaud-
BaHUSA JJUHBI JeHCTBYIOLIUX
CTPYH ITOCDEICTBOM HaXa-
THS MX HaJbllaMU.

YerpoiictBo apdrr B OC-
HOBHOM KpalHe IIpOCTO: OHa
npemcTaBJ/sieT CoO0OH KecT-
KYI0 U TIDOUHYIO TpeyroJib-
HYIO paMy, Ha JIBYX CTOpO-
Hax KOTOpOH, NnapaJijesbHo
TpeTbel, HaTAHYTH MHOrO-
YUCJEHHBle CTPYHHI! pas-
HOH JJIMHEL W TOJIIIUHBI,
U3Jawlne 3BYKM pasHBIX
BeicoT. HMXHSAS cTOpOHA
paMhbl SBJISIETCS pe30HaHC-
HBIM  SIIIUKOM, CJIyKaluM
JJIS YCHJIEHUS] 3BYKa CTPYH;
04 uMeeT GOpPMy KOHYCO0H-
pasHo# KOpoOKH, CO cpe3aH-
HBIM  CBepXy <CerMeHTOM,
TNOKPBITHIM JeKOoH u3 peso-
HaHCHOH ey, B BUAE YAJH-
HEHHOTO PAaBHOOEIPEHHOrO
TpPeyroJbHUKa, LIMPHHA KO-
TOPOIO YBEJIHUYHBAETCS IIO
HanpapJeHUI0 K OacOBHIM
crpysam. Ilo cpemueit Ju-
HHH JeKu ¢ o0eHx CTOpOH
(HapyXKHOH u BHYTpeHHeH)

B
! B coBpeMenHoi#i apde ¢
HABOHHBIMH NefaNssMH—46 CTpyH. .
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TIPHKJIEEHE! JBe MIPOAOJIbHLIEC NePEBSHHbIE TIAHKH, K KOTODBIM MpH-
KpefJleHbl HHMKHHE KOHI(bI CTPYH, Tepejarollde KoleOaHHsi JeKe.
Jlns yBeuueHUst IPOYHOCTH JEKH, a TaKxke JJIsi PaclpoCTpaHeHUA
KoJleOaHHH 110 BCeH ee IOBEPXHOCTH Ha ee HHXKHeH IMOJIoBHHE H3-
HyTPH TPHUKJEEHbl JBa NPOJLOJBHBIX pefpa, CUMMETPHYHO OTHOCH-
TesIbHO cpeiHeii aunuu. [Ipu nocrpoiike AekH mnpeobianarwouiei cH-
CTeMOH $§IBJIseTcsl IIOIEepeyHOe pacHoJOoXKeHHe BOJIOKOH [epeBa,
XOTsl B HOBeHIllee BpeMsl MHOTAA NPHMEHAIOT M MPOXOJbHOE pac-
NIOJI0XKEHHE BOJIOKOH, ¢

CHusy Kophyc pe3oHaTopa CHaGKeH NATbI0 GOJbIIMMH OBaJb-
HBIMH OTBEPCTHSIMH, JJis BbIXOA4 H3JIyuyaeMbIX DPe30HaToOpoM KO-
Jebanuii B atMocdepy.

BepxHsis CTOpoHa paMbl COBPEMEHHO! apdbl, JeqaeMast OOBIY-
HO o = 06pasHo H30MHYTOH, HeceT Ha cebe, BO-NIEPBHIX, MTOPOXK-
KH H KOJIKH, CJyXallye JJs HATATMBAHHA CTPYH IIPH MX HacTDPOH-
K€, 4 BO-BTOpBIX, — 3aKJ/IOUEHHHIH B 0COOYI0 KODPOOKY CJIOXKHBIA
MeXaHM3M JJIsi W3MEHEHHsS BBICOTHI 3BYKOB, H3[aBaeMbIX CTPyHa-
MH, DTOT MeXaHHW3M, IIpH HaXXaTHH Neja-
Jielf, TIOMEUIeHHBIX B OCHOBAHUM paMbl
ap(dbl, Yepe3 TIOCPENCTBO COeIHMHHTENbHBIX
TAHYIIUX CTepiKHeil, MPOXOASIIUX BHYTDH
TpyGuaToil BEPTHKAJLHOH TPeTbed CTOPOHHBI
paMbl apdbl (KOJOHKM), NPUBOAHT B Jefi-
CTBHE CHUCTEMY OIapeHHBIX IHCKOB C YKpe-
[JIEHHBIMH Ha HUX TlapaMU cTepxKHel («maJb-
LUaMK»), NPUXOAAIIMMH IIpA [IOBOPOTE JHC-
KOB B TeCHOE CONPUKOCHOBEHYE CO CTPYyHa-
MU ¥ YKODauMBAIOUMMHU HX KoJjebJjiomyecs
YacTH, OTYEro H3JaBaeMble WMU 3BYKH IIO-
BHIIAIOTCA. ODTOT MexaHuam (puc. 26)
YCTPOEH TaK, 4YTO KOTAA  MIPaloLIHi
HaXXKMeT HOTOH Kakylo-Jubo u3 CeMH Iena-
Jiel, ONyCTHB €e Ha OJHY 32pyOKy B ee OT-
BePCTHH, TO IIpM ITOM IIOBEPHYTCA M-
CKH JJIT BCEX OJHOUMEHHLIX CTPYH (HampuMmep, IJsi BCeX CTPyH
«00», WIH CTPYH «pe» U T. A.) BO BCEX OKTaBaxX M YKOPOTAT 3TH
cTpyubl Ha 0,056 mx mauHbl. Torma 3ByK BCeX COOTBETCTBYIOILMX
CTPYH MOBBICHTCSI Ha INOJTOHA. Dosiee riyfokoe HaxkaTue TOH ke
IefaJii, ¢ ONYCKaHHEM ee Ha JBe 3apyOKH, NPHUBOLUT B AeHCTBME
BTOpHIE, HUKE JieXKallue IHCKH, MaJbIBl KOTOPHIX YKOPOTAT BCe
€OOTBeTCTBYyIOIIME CTPYHHI elle Ha 0,003 uX MJIHHB, TIPU 3TOM
3BYK 3THX CTPYH IIOBBICHTCS €llle Ha IMOJTOHAa, a B CyMMe — Ha
LeJblH TOH. :

Puc. 26

Tak kax apda MMeeT B OCHOBe AMaTOHMYecKu#l 3Bykopan B crpoc Ces-
dur, To, IpH ONHOKPATHOM HAXKATUM BCEX CEMH Tefajnell, Bce CEMb CTYIEHEH
3BYKOpSIAa BO BCEX OKTABAX MOBBICATCS Ha MOJTOHA; apda rtorjga Gymer 3BY-
varb B crpoe C-dur. Haxarue Bcex ceMu memaneii Ha BTOPYIO 3apyGKy [IaeT
crpoit Cis-dur. ’
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KoMOuHHpYs pasHble IIyOHHbl HAXKaTHA DasIUIHbIX Tefajiedl, MOXKHO MO-
JYUHTb BCE YNOTPEGHTeJbHbIE B COBPEMEHHOH MY3BbIKE Ma)KOpHbie M MHHOpHbIE
3BYKODSIAbI, @8 TAKMKE HEKOTODble CENTAKKOPAH !, KaKOBbE HCIOJB3YIOTCS B .CIe-
grduueckoM Aast apoel sddexre glissando, .

§ 2. M3Baeyenue 3ByKa Ha ap(e MPOU3BOAHTCS OTTATHBAHHEM
CTPYH KOHUAMH IlajblieB, C IOCJHENYIOIAM OCBOOOKJAEHHEM.
CrpyHa TOrja HauMHAeT COBepllaTh CBOGOAHBIE, NOCTENEHHO 3a-
Tyxamomue xonebanus. Ilpu 3TOM, ¢ UeJblo NMONYyYeHHA Pas3ndy-
HBIX OTTEHKOB TeMOpa, NPHMEHSIOTCs KaK PasJHyHble . CIIoCO0hl
OTIIUNBIBAHAS, TAK U PasHble MeCTa OTILHILIBAHUS CTPYH.

OTLHUNBIBAHHE CTPYH MSIKOTBIO KOHIIOB IaJIbLEB JaeT MeHb-
wyio AehopMaumio CTPYH Ha M3ru6 u Oosjee MATKHEH, CpaBHi-
TeNBHO OeNHbIi rapMOHMKaMu 3BYK. OTINMIBIBAHHME HOTTSIMH, BSI-
3blBasi Pe3Kyl0 BpeMeHHYyIO Jedopmalyio ¥ M3rul CTPyH B TOUKAX
BO30YXKIeHHs, JaeT Gojee OCTphIl TeMOp 3ByKa, GoJee Gorarsiid
BBICOKHMH T'apMOHHKaAMH.

OTInMOBIBAHHE CTPYHBI TOYHO IIOCEpPEeJHHEe, COTJIACHO 3aKOHY
IOnra, paer camblii GegHbli rapMoHuKamu 3BYK (puc. 27). Or-
[IWMBbIBAHKE Ke BOJIM3H KOHUA CTPYHBl IOBBHIIAET KOJHYECTBO
rapMoOHHK M oforamaer Temop.

Appa
100 Fe
¢, [256 k/c)
10 Omuwunsieanue mavHo nocepedure
ooy 1 '
¢ (256 K/c)
10 I ' | | Omuunu/eaﬂu(-;’y KOHUA CMpyHbl
1 1-

0 000 2000 3000 4000 5000 K/c
Puc. 27

Bensocts 3Byka ap¢nl rapMOHUKaMH OOBACHfETCs, BO-mep-
BbIX, OCOGEHHOCTAMH KHINEUHLIX CTPYH, IpHUMeHsSIeMBIX He OOBH-
THIMH B CpPEIHEM W BBICOKOM perucTpax 4 OOBHTHIMH MeTaJlInye-
CKOH IIpOBOJIOKOH—B 6acOBOM perucrpe, HMeOUIMX Majyl Magc-
Cy W HHEpUHIO, NIPH 3HAYHTEJbHOM BHYTPEHHEM TPEHHM; a BO-
BTODBIX, CAMBIM MeXaHM3MOM HX BO30yXKIeHHS, MNPH KOTOPOM
lajiel] UrpaloLIero siBJAsSETCs YaCTHYHO NIyLIHTeJeM KoJeGaHud
CTpyIbl B MOMEHT ee ocBoGoxkzaeHHus. CpaBHHTEIbHO MaJjas, [0
CPaBHEHMIO C ADYTHMH CTPYHHBIMM HHCTPYMEHTAMH, ILIOILAAb
PE3OHAHCHOH NEeKH, a TaKKe HEBO3MOXKHOCTh NPHMEHUTH OOJbliINe
nuaMeTpbl M Gojlee CHJIBHOE HaTsKeHHe CTPYH? JeJaloT 3BYK

" apdbl OTHOCHTEJNbHO CJIal0bIM, XOTS OH W He JIMIIEH HEeKOTOpOH
fIDKOCTH M OCTPOTBl B MOMEHT BO30YyXIeHHS, B OCOOGHHOCTH B

1 C ynBoeHHeM HEKOTODHIX 3BYKOB. .
2 D10 npuBeso Gl K OTPHIBY Pe30HAHCHOH JeKH OT Kopryca apdsl
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BepXHEM perucrpe. dta OCTpoTa OOYCJIOBIMBAETCS OTYACTH Ha-
JUIYHeM B 3ByKe ap(bl HeGOJIBIIOrO KOJHYECTBA LIYMOBBIX IIPH-

3BYKOB, XapaKTepHBbIX OJisi BCEX IIUMNKOBBLIX CTPYHHBIX HHCTPyMEH-
TOB.

U3 ocobbix akyctnuecknx 3(¢ekToB Ha apbe mpuMeHsercs HUrpa OKTaBHbI-
MH (JaXoNeTaMu; NPH 3TOM K CTPYHE Ha MOMEHT C/eTKa NPHKACAIOTCA Mab-
LeM HIH MSKOTbIO OCHOBaHHSI GOJIBIIOTO Majblla, TOYHO B €€ CepelHHe; ONHO-
BDEMEHHO CTPYHY OTLIHMBIBAIOT B KakoH-anGo Touke, GJIHKE K OIHOMY H3 ee
KOHIOB. [lonyyalomuficss npH 3TOM 3BYK JIMIIAeTCS CBOErO OCHOBHOTO TOHA,
3BYYHT HA OKTaBy BhbIlle M TpHOGDeTaeT OCOOLI, HEeCKOIBKO CMSITUCHHBIR
TeMGp, BCAEACTBHE OC/TaGJeHHT B HEM HEKOTOPHIX DapMOHMK.




I'naBpa mecras

CMbIYKOBbIE MHCTPYMEHTBI

§ 1. K uyucny CMBIYKOBBIX HHCTDYMEHTOB COBPEMEHHOTO CliM-
(h)OHMYECKOro OpKecTpa OTHOCATCS: CKPHIIKA, aJbT, BHOJOHYENDb H
KoHTpadbac.

[lepBble TPH HHCTPYMEHTa CXOJHBI MexAy coboli mo dopme
¥ OT/IMYAlOTCsi TOJbKO N0 BEJMYMHE; YTO 2Ke Kacaercsi KOHTpa-
6aca, TO OH OTJHMYaeTcs] OT MPOYMX CMBIYKOBBIX HHCTPYMEHTOB
He TOJIbKO MO BeJuunHe (OH BceX HX 6oJjblie), HO U 1O (dopme.
IToaroMy, HpH ONHCAHHM COCTABHBIX 4HacTell CKpHUIKH, a/jbTa H
BHOJIOHUGJIH, MOXKHO OCTAHOBUTBCSI Ha OJHOM KaKoM-JH00 U3
TpeX Ha3BaHHBIX HHCTPYMEHTOB, HampHMep, CKDHUIIKe, TakK Kak
BCe CKa3aHHOe O CKpuIKe OyIeT, C COOTBETCTBYIOLIMMH H3MEHe-
HHUSMH, IPUJIOKHUMO H K aJbTy M K BHOJIOHYENH; OIHCAHHE XKe
KOHTpabaca JOMXKHO OBITh HAaHO OTZAEJbHO.

A. Ckpunka (puc. 28, 29), coCTOHT H3 CIEAYIOIIUX COCTaBHBIX
yacTell: Kopmyca (MJH Ky3oBa), PYKOSITKH X IpHHaAJeXHOCTeR
-(unu mpubopa).

KopIyc CKpHIIKH COCTOMT M8 IBYX JHeK, BeDXHell U HIKHeH,
Ha3blBaeMbIX TaKxXKe HHOrJa KpPBILIKOH W IHOM, KOTOpble COey-
HAIOTCE MexXIy cobofi 6oukamy MM obeyaliKaMu.

JauHa Kopmyca CKpMIKM (KaK M OCTaJbHBIX CMBIYKOBBIX HH-
CTPYMEHTOB) yCTaHOBJEHa YHCTO 3MIOHpHYeckMM nyrteM. Ilo-
CKOJIbKYy HJAeT peub O TaK HasblBaeMOH «IOJIHON» CKDHIIKe, T. e.
CKpHIIKE, DaCCUHTAHHOH Ha B3POCJOrO YenoBeka, MJAHA €€ KOp-
nyca Bapuupyer or 35 mo 36,5 cm. HauGosee pacnpoctpaHeHHas
AnuHA Kopmyca — 35,5 CM. HJIM HECKOJbKO GoJiee, 4TO COOTBET-
CTBYET, €CJIH I0JIb30BaTbC MepOi, KOTOPOH I0/Mb30BaJNUCh CTaAPHH-
Hble MacTepa CMBIYKOBBIX HHCTpyMeHTOB, 14 miofiMmam.

Bepxusia gexa jgenaercs M3 e pafualbHOrO pacnumaal u co-
CTOMT OOBIKHOBEHHO M3 ABYX IOJIOBHH, CKJEHBaeMbIX APYT C JApYy-

I PagyanbHbM pacnuiaoM HasblBaeTCsa pacnuy CTBOJA I€peBa Nno panuy-
€aM, HAYLIHM OT HEHTpPa CTBOJA K €ro OKDYXHOCTH.
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rom 1o JuHHH ¢yru !, npuuem 6oJiee HMIMPOKHE FOJOBBIE CJIOH J€-
peBa IyCKalOTCsl IPH 3TOM K KpasiM, a Gosiee y3kHe—K CepeflHHe
(1. e. K qunHun Qyru).

[ToBepXHOCTh JAeKH—He IUIOCKaf, a BHIYKJias CHapyXHd H,
COOTBETCTBEHHO, BONHYTas HM3HYTPH; KaK TOBOPAT, BEPXHsisi HeKa
CKPHIIKH H3rOTOBJseTCs €O CBOAaMH. POpMbI CBOAOB M HX BBICO-
Ta OLIBAIOT PA3JHYHBEl, HO B OOLlEeM CBOJbl BEPXHHX IEK CKDHIOK
GbIBAIOT BbIEe B CBOEH
cpelHell YacTH M IMOHH-
JKAIOTCS K KpasiM, OKOJIO
KOTOPBIX MEePexonaT B He-
GOMbIIYIO JOXKOUHKY.

B BepxHeil neke mpo-
pesblBalOTCS  ABa 3BYKO-
BbIX OTBEPCTHSI, Ha3bliBae-
MbIX «3(paMu», BBHIY HX
cxoactea ¢ Oyksoi I
Hasnauenune 3¢oB 1BOSI-
KOe: C OJHOH CTOpPOHHI,
OHH CJy2KaT JJIsl coolLie-
HHSI BO3JIYIIHOIO 06'beMa,
3aKJIOUEHHOTO  BHYTpPH
KOpIyca, C HapyxkHbIM
BO3JyXOM, a C JApyrod,—
I8 TOoro, urobel crhe-
JlaTh CpenHIoI0 4YacTb AC-
KM (Tak HasblBaeMylo
«rpynb») Gosee UyBCTBU-
TeJbHOH K KOJeOaHHUsIM,
nepenaBaeMblM KOPIIyCy
OT CTPYH OpH IOMOLLU
IIOACTABKH.

[To xpasam JeKku Bpe-
3aeTcsl TaK HasblBaeMbIH

Pyc. 28 Puc. 29 ye 1 e, Tpu cKieeHHbIE

1—33BHTOK, 2—KOJKH, 3—KOJ- 1— pyKosiTKa, o
KOBLIP AALLMK, 4$aepxum“1 no- 32-}16»1)«11912 nexa, MEXIy COOOH TOHKHE [0-
oxex, &— rpud, 6-— cTpyHa —ob6evalku -
P‘conb_‘ 7—pcrpyua 34 JIOCKH llepeB%, H3 KOTO
8—CcTpVHa ,a9",9—CTpyHa ,MH", pBIX OBE KpauHue — gep-
.10—pepxnsst  neka, II-yc, ' 6
;g-—- 60KOBOJ  BbIpe3s ((al;), Horo, .a -cpeandas — Oe-

—3ByKoBO€ oTBepcTHe (30), ’ . -
14_ moncradka, 15— noarp- JI’OFO 1BeTa; 4YepHbie MO
dox, 16-n}§osuua. 1ﬁ7—non- JIOCKH feJiaioTcsd U3 Hep-
6 \ —HHXE -

opORHHK, A TOPO HOr0 MJHM MOpPEHOro B

yepHBI IBeT JepeBa, a Gejas — o6bikHOBeHHO u3 kjena. Hasua-
yeHHe yca: CJIyXKHTb YKPAIUIEHHEM HMHCTPyMEHTa, a TaKike Ipejo-
XpaHsTh Kpas JeKH OT H3JoMa.

! Jlunuelt ¢yru HaseIBaeTCs JHHHS ONHOPO M3 KpPaeB IIOBEPXHOCTH, IOATO-
TOBNEHHON (YTaHKOM ISl CKJISHBAHHA C APYTofl TakoH Ke NOBEPXHOCTHIO.
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C HMXHeil CTODOHBI BepXHeH MeKH NPHKJIEHBAeTCsi TOHKad
(vunnumerpa 4—D5) esoBas IUIACTHHKA, HA3blBaeMas npyKUHOM.
HasHaueHHe NPYXHHb — YBEJIHUHBATb CONPOTHUBJEHHE BePXHEH
JeKH NAaBJEHUIO CTPYH, a TaKxe YBEJHYHBATb YNPYrocTb ACKH H
TeM [OBHIIATL €€ Pe30HaHCHble KayecTBa.

ToniyHAa BepXHEd [eKM y XOPOLIHMX HTaJbsiHCKHX HHCTPY-
MEHTOB BhIpaGaThiBaeTcsi OOBIKHOBEHHO OJHHAKOBOH TIO Bceil ee
[IOBEPXHOCTH M, B CPEJHEM, He MpPEeBbIIAeT 2,5 MM.

Huxusis Jdeka CKPHIKM, IO oOlieMy NpaBHJy, AeNaeTcs H3
sBOpa pajuaipHoro pacnmia. Kak mokasan OIBIT, sBOp (BuR
KJeHa) JaeT HaulIydllne B 3BYKOBOM OTHOIIEHHM De3yJbTaThl; a
KDOME TOro, NOBEPXHOCTb €ro HMeeT OueHb KpPacHBBIA DHCYHOK,
yero HeT y JAPYTHX MOpOJ JAepeBbeB. HuKHss Jlexka BecbMa 4a-
cTO JejaeTcs LeJbHOH, HO Takxke M3 JBYX IIOJOBHH, CKJeHBae-
MBIX TIO JHHHHM (QyrH («eJOuKoii» KBEpXy WJIM KHH3Y).

[To cBOMM KOHTYDHBIM OUEPTAHHAM HMXKHsAS JleKa COBepIIeH-
HO ONHHAKOBAa C BepxXHeH, HO CBOABl Yy Hee IOAHMMAIOTCA OT
Kpaep 0oJjiee INOJIOTO, YeM Y BepXHed, a MHOrda HX BBICOTA Obl-
BaeT MeHblIe, YeM BbICOTA CBOJOB BEpPXHEH HEKH.

C BHyTpeHHeil CTODOHbI HMXKHss [eka — BOTHyTas, Kak H
BepxHsas. Hu mpope3os, HH NPYXHUH Ha HHXKHeH Jeke He Je-
Jlaercs. :

OkoJIo Kpaes Ha HMXKHefl JeKe, KaK H Ha BEpXHei, Jelaercs
HeGoJsbluag JOXKOMHKA M Bpesaercs yc.

TonmuHa HHXKHeH JeKH — GoJiblie, 4eM y BepxHe#, W BbIpa-
GaTbiBaeTcs 3Ta JeKa HHaue, UeM BEpXHAsS: OHa JeJaeTcs ToJ-
e B cBoell CpeaHell 4acTH, Tie TOJIMHA ROCTUTAeT B CpPelHEM
4—45 mM, ¥ 3aTeM [OCTENEHHO YMeHblIAeTcsd K KpasM, LOCTU-
ras 3gech BeJHUHMHBI 2,5 MM HJIH HECKOJIbKO MeHee.

O6euafiky, uin OOuKy, HNeJNaloTCs M3 TOrO XKe Marepuala, Kak
W HUXKHHe [eKHM, M H3rubailoTcs B COOTBETCTBMH € KOHTypaMH
JeK, HO ¢ TeM pacyeToM, YTOOBl Kpas MOCJENHHX HECKOJBKO BhI-
CTyNaJqH 3a HapyXkHYyi0 MOBEpPXHOCTh obeuaiiku. Beepxy, BHH3Y H
B yraax o6euafiki DPUKJIEHBAIOTCA K IIECTH HEOOJBIIMM KyCKaM
Jepera, HasbiBaeMbIM CTofKaMu (oQHAa—BBepXy, ONHA—BHH3Y H
yeThipe — 10 YIJ1aM); Mo KpasaM ofevadiku OKJIEHBAIOTCA C BHY-
TpeHHel CTOPOHBI HEMIMPOKHMH Iosmockamu nepesa 8—10 my,
HasbiBaeMbIMH 06pyunkaMu. CTofiku M OODYUMKH [eJaloTest u3
eJIM, OJbXM HJIM APYroro Kaxoro-iubo JIeTKOro jepesa.

Tommuua obeyaek—B CpefHeM, okono 1,5 MM, a HX BbicOTa
or 30 mo 32 MM, MpUYEeM y HTAJbIHCKHX CKPUIIOK, HAuuHag OT
BepXHMX YIJIOB, 0o6edafiku OOLIKHOBEHHO CHHXKAIOTCS €O CTOpO-
Hbl, TMpUMbIKaloIledl K BepXHeHd JeKe, O HANpPaBJIEHHIO K BepX-
Hell crofike Ha 1—2 MMm.

Pykos1Ka CKDHIKH JENaerTcs M3 LeNOoro Kycka siBopa.

TonoBKa PYKOATKM CJ€rKa OTKJIOHSeTCs Hasal W OKaHYH-
BaeTcs YJATKOOGPA3HBIM 3aBHTKOM. B kopmyce roJIOBKHM, OT Ha-
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Yyaja WeHKH IO Hayasja 3aBHTKA, BbIAANGJHBaeTcs TaK HasbiBae-
MBI# KOJKOBBI# silHK.” CKBO3b CTEHKH KOJKOBOTO sIMKa IIpO-
CBEDJIMBAIOTCS YeThipe KPYIVIBIX OTBEPCTHS, B KOTOpble BCTaBJS-
IOTCSI KOJIKH, IO JBa € Ka)KJOH CTOPOHHI.

Hinna welky DYyKOATKH AeNAeTcs ¢ TAKHM pacyeToOM, 4TO-
Obl, CuMTass OT NepeIHEro Kpas BepXHero IMOpOXKKAa JO Kpas
BepXHei JeKH, OHa paBHsNaCh 2/3 pacCTOsHHSI OT Kpasi BepXHei
Jexu o 3apy6ox 3QoB. ITO [HaeT BO3MONKHOCTb YCTAHOBHTD
ANHHY 3Bydalledl YyacTH CTPYHbI, CUHTAsi OT MOPOXKKA A0 TOMI-
cTaBkH. B cpexneM ona paBHsercss y ckpunku 330 MM (MM He-
CKOJIbKO MEeHee, YTO 3aBHCHT OT BBICOTHl MOACTABKH).

Ceoeil NATKOH PyKOsATKa BKJEHBAeTCs B Ias, CIEJNAHHBIH B
BepXHEeH YacCTH KOpIyca CKPHIKH, C HeGONbIIMM HAKJOHOM HAa3aj
H TakuM o0pa3oM, uToObl ee BepXHMH Kpail BO3BHIIAJCA Haj
IJIOCKCCTbI0 BEpXHeHd HeKH MHJIIHMETPOB HA MNATh.

CKpUNUYHBIA TPHOOP COCTOMT H3 CHENYIOMHX uacTeH: KOJ-
KOB, BepXHero HOpoxKa, rpu¢a, MOACTaBKH, AYIIKH, IOArpuda,
HHXKHEro INOPOXKKa, MYroBHIbI, CYPAHHBI U MOAGOPOAHMKA.

KosnikoB, Kak yXe CKasaHO, deThipe; OHH BBHITAUMBAIOTCS K3
YEPHOTO HJH JPYroro Kakoro-iuGo Teepioro gmepesa. Ias mpo-
A€BaHus CTPYH B HHX NPOCBEPJIHMBAIOTCS IIOINEPEUHBIE OTBEPCTHS.

Bepxuuii mopoxex mnpexcrasiser co6oif HeGOJBLION Gpyco-
YeK M3 UYEDPHOro JepeBa, IPHUKJIEHBAEMBIH OKOJO HHXKHEro Kpas
KOJIKOBOrO fIIMKA TONePEeK WEeHKH W CayXKallui MJsi IOJIepIKH-
BaHWs CTPYH Ha H3BECTHOH BBICOTe HaJ INOBEPXHOCTBIO npuda, a
TaKkXe IJIsi ONpejeseHHst BepXHeH IpaHHUBl 3Bydalledl CTPYHHI.

HenocpencreenHo K BepXHeMY NOPOXKY HNPUMBIKAET rpud,
KOTOpbIH NpHKJIEHBAeTCS K IlUIedKe DYKOATKH U npeacTaBseT
€o00H BBIPHYTYIO NIACTHHKY M3 YEPHOTO JepeBa, HECKOJBbKO pac-
WHAPSIIOMYIOCST K HHXKHeMY KOHWY. IIpu Mrpe CTpyHbl npH:xuMa-
IoTcA K rpu¢y nasnbuamu. «JlagoB» Ha rpude He jenaercs, |
MY3bIKAHT ~ MOJIKEH YMeTb CTaBHTb NaJblbl HAa HYXKHBIE
MeCTa, NMOJIb3YACh CJAYXOM H MPUCYIIMM HaM MYCKYJbHBIM YyB-
CTBOM.

IyiuHa CKPUMHYHOTO IpH(a TOUHO He YCTAHOBJIEHA M BCEIESO
3aBHCUT OT TOTO, KaKoBa JHOJIXKHA ObITb BBICOTa CAMOr0 BepXHe-
r0 3ByKa, KaKkOH CKpHIAu KeNaeT NMOJYYHTb HA CTPYHe <«e 2».
OG6bikHOBeHHO MiHHA rpuda—oKogo 27 CM.

IToncraska  (puc. 30) cayXur Ans mepenaud  KoseGauuit
CTPYH KOpIYCy MHCTPYMEHTa H JJisi ONpeNe/eHHsi HHXKHell rpa-
HHUIIBI 3By4Yalllefl CTPYHBI.

[ToncraBka nenaercs M3 KJeHa W MMeeT BIOJHE OMNpeLeeH-
Bylo ¢opmy, KoTopast GblIa OKOHUATeJNbHO YCTAHOBJIEHA Crpa-
AuBapuycoM. Bepxuuii Kpa#l NmOICTaBKH cserka OKpYIVIEH H He-
CKOJIbKO CHHMXKAaeTCsl 10 HalpaBJeHHI0 K CTpyHe «e 2». Bricora
nojaCcTaBKA 32—34 MM, IPH COOTBETCTBYIOIIEH BBHICOTE BEpXHEro
Kpast rpuda Han nekofi 17—19 MM; TolmuHa HOMKeK MOACTABKH
OKOJIO 3,5 MM, TOMIMHA BEpXHEro Kpasi — OKoJo 1,5 MM.
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Jymka npeicTasiser Co0O0H €JOBYIO NaJOuKy UMJIHHIpHYE-
cKOll (hOpPMBI, CO CJIeTKa CKOLIEHHBIMH B OJHY CTOPOHY KpasiMH.
Jlnamerp ee paBHsercss 5—6 MM, a JJMHA 3ABUCUT OT PacCTOSHUA
MezK1y TIOBEPXHOCTSIMH BepXHell M HuKHel JeK BHYTpH Kopiyca
MHCTPYMeHTa, IJie OHa momernraercs. Mecro Ayumku — csanu npa-
BOil HOKKH TIONCTaBKH, OTCTYNHB OT Hee MWLIAMerpa. Ha [JBa
#JIM HECKoJbKo GoJee. TouHoe K
HauJlyulllee IOJIOKeHHEe JyLIKH
3apaHee onpefie/neHo ObITb He MO-
JKeT: OHO HAXOAMTCS 3SMIHpHYe-
CKHM B KaxKJOM JIaHHOM CJiyyae.
Jlyuika BCTaBJSETCS HA CBOE Me-
CTO, JIMIb CJerka KacasiCb CBOMU-
MH KOHLIAMM IIOBEpXHOCTefl obe-
HX JeK, HO, TeM He MeHee, IJIOT-
HO mpujeras K HuM. IiaBHOe
HasHaueHHe AYIIKH — CO3[aTb B
KopIyce HHCTpyMEHTa  COBep- Puc. 30
[IEHHO HOBHIE YTNpyTHe HAMpSIKEHHs, yeM TO ObUIO MO ee BCTaB-
JleHusi W, 6aarogapsi 3TOMy, OOYCJIOBUTb HHOM XapakTep Pe30HH-
pOBaHMsl KOpIyca M TO KayeCTBO 3BYKa, KaKHM XapaKTepH3ylOTCHd
MMEHHO OMBIUKOBBIE MHCTPYMEHTH ¢ Aymkoit. Kpome Toro, aymxa
nepeaeT HEKOTOPYIO YacTh KoJeOare/bHONl HepPruu BepxHe#
JIeKM Ha HWKHIOIO, CO3JaBasi B IOCJeAHed BTOPOH BHOPHPYIOLLHil
LEHTP KOPIyca, KOVIeOMIOMHUIACS CHHXPOHHO U B onMHaKoBoH ¢a-
3¢ C_IeHTPaJbHOMN IUIOMIANKOH BEPXHEH MeKH.

CypauHa  CJHYXUT JJisi  3arJylleHdq
(yMenblueHHsi TPOMKOCTH) 3BYKa CKDHIIKH
W 19 u3MeHeHksi Tem6pa mocieguero, O0biy-
HO OHA JeJaercs U3 UepHOTro [epeBa, MMeeT
BHI HeGOouIbIIOro rpedelika ¢ TpeMs 3yObs-
mu (puc. 31) M HajaeBaeTcsi CBOUMH 3yObsiMH
MeXJy CTPYHaMH TIOACTaBKH, JJIf 4Yero
3y6bsi ~ COOTBETCTBEHHC  NPOMUJIMBAIOTCH
BIOJIb CBOEH NJIHHEL

[TonGoponsuk (4aM TakK HaspiBaemas Ma-

Puc. 31 munka Ilnopa, mo uMeHH ee usobperare-

Js1) TpHKpemsercs ¢ TOMOIIbIO  0CO-

Goro MexaHu3Ma ¢ JeBOH CTOpPOHbI ToArpuda, He Kacasch

HocjaeaHero, CIyXuT JJyisi Gomee yHAOOHOro JepiKaHus' MH-

CcTpyMeHTa [NOAGOPOAKOM, a TaKxe H3bexXaHusl 3aryyueHus

3ByKa MHCTPYMEHTa MOAGOPOLKOM, UTO BCETAa GniBaeT INpH HIpe

Ha MHCTpyMenTe 6es nog6oponunka. [TonGopoaHuKy OBIBAIOT Pas-

JUYHOH (DOPMBI ¥ JeJalOTCs M3 YepHOro AEpeBa, 360HUTA U HApY-
THX MaTepHaJos.

CMbiuoK (pHC. 32) — 5TO Kpyr/ias WIH BOCbMHUIpaHHas TPOCTH
H3 (epHaMOyKOBOro fAepea (mo kpaifHedi Mepe, B JydlIHX COp-
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Tax CMBIYKOB), CJIETKA M3OTHYTast M IOCTENIEHHO YTOHBIIAMOIIAS-
€1 OT ONHOro KoHua K apyromy. Ha Gosee ToHkoM KOHIE 3TOH
TPOCTH HaXOIMTCS TrOJIOBKA, a Ha 6OJiee TOJCTOM — MOABHIKHAS
KOJIONOUKA, HJIM TaK Ha3bIBA€MBIH 3CHK, KOTOPHII MOXKHO MBH-
TaTb B3ag M BIepel BROJNb TPOCTH HPH NOMOIIM OCOGOr0 BHHTA
i Tafiky, TOMeIIaomeHCsl B CIeNHANbHO BHIIONGICHHOM ISl TO-
ro yrayGieHuH Ha KOHIE TPOCTH. B rosioBke u B 3cHKe BBIZOJIO-
JICHbl  COOTBETCTBYIOWIEH BENHYMHBI OTBEPCTHS, B KOTOPHIX 3a-
KperJIsieTcst BOJIOC B BHIE IJIOCKOH JieHTh. [0 UTPH BOJIOC H2
UMEeT HATSKEHHST M CBOGOJHO MNpHJeraer K H30THYTOH wYacTH
TPOCTH; TIpH MIDE Ke OH HATATHBAETCS NPU TIOMOILM BHHTA.

i
5

Puc. 32

CTpyHBl Il CKPHOKA B HacTosilee BpPeMs OOLIKHOBEHHO
yHnoTpebsioTes: «€ 2» — CTajbHasg, «al» — crajbHasi, oGBHTas
aMOMHHHEBOH KaHUTeNblo, «d !»—kuileunas, o6BHTIAs aJIOMHHH-
eBOH KaHWUTeJblo, «g» (6acok)—KullleuHas, o6BHTasi cepeGpsaHOL
KAHHTEJIbIO.

Kax yxe cKkasano, CTPYHB CBOMM HHIKHHM KOHIIOM 3aKpell-
AAIOTCA B OTBEPCTUSIX MOArpH(a, OTKyJa 3aTeM OHH MepefaioTcs
K KOJKaM M NpPOJEBAIOTCA B OTBEPCTHS NOCJHERHHX IJIs IOCHEAy-
IOLIEro 3akpelvieHds] M HATSXKeHHs, NPHYEM M0 NYTH K KOJKaM
OHM ONMPAIOTCST HA BEPXHHUH Kpall MOACTABKH M BEPXHUH I10PO-
XKeK, Tie IS HHX JeNaloTcst HeGOMbIIHe YriyGieHus.

CKDHTIKH CTPOSITCSL 110 YHCTHIM KBHMHTaM; TO JKE€ €aMmoe CJe-
AyeT ckasaTb OTHOCHTeNBHO ajbTa M BHOJOHUENH, KOHTpaGac
#Ke OOBIYHO CTPOHMTCS TI0 YHCTHIM KBapTaM.

B. AnbT M BHONIOHYeNDb, KaK yXKe CKa3aHO, OTJIHYAIOTCS OT
CKpHIIKM He CBOeH BHeWIHeH (opMOW, a IIaBHBIM 06Pa3oM BeJH-
UHHOH; ONHAKO Pa3MepPbl aJbTOB N0 CHX NOD HE YCTAHOBJCHBI C
TMOJIHOH OMNpe/feNIeHHOCTBIO: BCTPEUAIOTCS aJbThl U OYeHb He60Jb-
mworo pasmepa (37,5 c¢M) u ropasgo Gonbluelt BedHuMHBL (1O
47,5 cm). C u3MeHeHHEeM pa3MepoB aJbTa MEHSIOTCH, pasymeert-
Csl, B COOTBETCTBEHHOM OTHOLIEHHH M DPasMephl BCEX COCTABJISIIO-
mIMX ero yacrei,

Briosine NpUroAHBIME JJIsi WIDBI CJELYET  CUMTATh pasmepel
aJpToB 10 MaTpoHy Crpajupapuyca, NJHHA KOTODHIX PABHSETCS
40—41 cm. Tax xak AJMHa IeHKA y albTOB BHUMCISETCH TaK
Xe, Kak H y CKDHNKH (OHAQ paBHseTcs 2/3 pacCTOSHWA OT Kpas
BepXHell NeKH 1O JHHWM 3apy6oK 3¢oB, T. e., TNPH ANHHE ajibTa’
B 40 cm, pasHsercs 14,6 cM), To AnuHa 3Byvamel CIPYHBI TIO-
JAYJaeTCsi MpH STOM BIOJHE IPHrOAHOH (oKoso 36,5 cM) mus
PYK cpefiHeH, HOpMaJLHON BeJHUUHEL. .
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B 3BYKOBOM OTHOIIEHHHM Takue aJbThl TaKxkKe JHaloT BIOJHE
YZOBJIETBOPHTeJbHbIE pesyabTarbl. CTPYHBI JUI aJIbTOB OO6BIK-
HOBEHHO YIOTpEGJISIOTCS: «a !'»—KHllleyHasi WK CTajbHas, O0OBH-
Tasi aJIOMHHHEBOH KaHHTeJblo, «d !»—kKuiieunas, oO6BuUTas aJfio-
MUHHEBOH KaHHTENhIO, «g» U «C»—KHUlleuHble, 0OBUTHIE cepebpsi-
HOH KaHHUTEJBIO.

B [pOTHBOMOJIOXKHOCTb aJbTaM, pasMephl BHOJIOHYENH —
BIIOJIHE OTpeJeJieHHble, U NPUTOM B oOwmIeM Te caMble, KaKue
6pid ycradoBieHsl CrpanuBapuycoM. [lJIHHA KOpIyca BHOJIOH-
yeJH OOBIKHOBEHHO PaBHsieTcsi 75 CM, T. €. MOYTH BABOe GOJblle,
yeM IJIMHA Kophyca CKpHIK4. [TouTH B TakoM K€ OTHOLUEHHH
HaXONSTCA M BCe JPyrHe pa3Mepbl KOpIyca BHOJOHUYENH, 3a
HCKJIOYeHHeM ofeuaek, BBICOTAa KOTOPHIX paBHseTcs 12 cm (1. e.
MOYTH BYETBEPO GOJIblIE BBICOTHI 00eyaeK y CKPHIIKH).

Insi yno6cTBa Mrpel B NYTOBHIlE BHO- ,

JIOHUEJI TNPOCBEPJUBAETCS OTBEpCTHE, B
KOTOPOE BCTaBJIsIeTCs] LINUJb, CAYKaIlHi
OlOpO# NpY HIPe HAa 3STOM HHCTPYMEHTe.
Jltuna 3Byvamefi CTPyHBI y BHOJOHYEA
onpenesisieTcss B oflleM Tak ke, Kak H Y
CKDHIIKYM, HO WHOTJA INefKa HeCKOJbKO
yaauHsercs (BMecro 27,3 cM  Jesaercs
paBHO# 29 cM), W TOrga AJIMHA 3Byua-
uiefl CTPYHBI TaKXKe COOTBETCTBEHHO YBe-
JUu¥BaeTcs, mpocturas 71 ¢M (OpH BEICO-
Te moxacraBku okovio 10 cm).

CTDYHBI 1JIsi BUOJIOHYENH YHOTpebJs-
IOTCSl TOJIBKO KHIIEYHBIE: <«a» H «d» —
npocteie, «G» U «C» — oOBUTHIE.

B. Kourpa6ac (puc. 33). J[auna ero
koprnyca jgocruraer 110—111 em. Or
IPOYHX CMBIUKOBBIX HHCTPYMEHTOB pac-
CMaTpUBaeMOi TPYNIbl OH OTJIMYAETCH, €
OHOH CTOPOHKI, TEM, YTO B CBOEH Bepx-
Hell yacTH KOpIyC ero HMeeT He 3aKpyr-
JIEHHYI0, a cTpesoobpasHyio (opmy, Ha-
nogo6ue CTapHHHBIX BHOJ, C JPYroi
JKe,— TeM, UTO HIDKHsSI LeKa y Hero He
BBHITYKJIAs, a IVIOCKas.

A rtax Kak y KoHTpabaca oOueHb TOJI-

CThI€ CTPYHBl M [JaBJIEHHE HX Ha KOpNyc Pyc. 33
HHCTPYMEHTa BeCbMa 3HAUUTEJbHO, TO ero
HUKHSISI JeKa IOAKpEIVIsieTcss JJIs Ipou-
HOCTH 4eTBIPbMs EJIOBBIMH HakJankaMH (TMPY:XKHHAMH), HAYLIAME
nornepek Bcel JeKH OT 0OpYyYHKOB 10 06pyumkos. M3 stux mpy-
XKHH camas GoJbluasi TPEThsl, HAXOAMAIIAsACH MOA JYIUKOH, Tak
Kax 3[ech KOpIYC HCILITbIBAeT HauboJbliee NaBjJ€HHE CTPYH.

BMmecTo OomMHOUHBIX KOJIKOB y KoHTpabaca ynoTpeGiisiercs
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KOJIKOBasi MEXaHHKa: CTPYHBl KOHTpadaca OYeHb TOJCThl, H ObLIO
Obl TPYAHO HATACHBATb NPH DOMOLLM OOBIKHOBEHHbIX KOJIKOB.

JlnuHa 3Byualiled CTPyHBI KOHTpabaca onpejefsercs Tak XKe,
KaK 4 y NPOYUX CMBIYKOBbIX MHCTPYMEHTOB.

CrpyHbl 1isi KoHTpaOaca yNOTDPeOJSIOTCH TOJbKO KHILEUHbIE:
«G» u «D»—rnpocibie, «Ap» 1 «Ej»—ob6Butbie.

[lpu urpe Ha KoHTpabace, KdaK H TpPH HIPe Ha BHOJIOHYEJH,
T0JIb3YIOTCS LUIHJIEM.

§ 2. Bce CMBIYKOBbIE HHCTPYMEHTHl TMPEACTABJSIOT coboit
CJTIOXKHble 3BYKOBbl€ CHCTEMbl, COCTOsLIME H3 JABYX OCHOBHBIX
3ByKOOGpasyloluXx uacTeli: 3Bydamieii (BuGpHpYIOLIeH) CTPYHbI,
B KaueCcTBe HCTOYHMKA 3ByKa, H PE3OHMPYIOLLEro Kopmyca, YCH-
JIMBAIOLIEro 3BVKH KOJIeOJIOMmIeACs  CTPYHbI MyTeM TNPHBEACHHS
KOpIYyCa B BBIHYXJEHHBIE KoJeGaHHs COOTBETCTBYIOIIEH YaCTOTHL

3ByKH KoJieOJiiolleficss CTPYHbl, KaK TaKOBble, CJIHLIKOM CJa-
“6Bl, 4TOOB MMH MOXKHO OBLIO IICJb30BATbCs JJIS MY3biKaJbHBIX
uesedl. T105TOMY Yy BCeXx CTPYHHBIX MY3bIKQJbHBIX HHCTPYMEHTOB
¥ CYLECTBYIOT DAa3JHMUHOTO poOJia Pe3OHAHCHble KOPOOKHM (Ky3o-
BEI, KODIYChI), KOTODble YCHJHMBAIOT 3BYKH, HM3/laBaeMble KOJeO-
JIOIMMUCS CTPYHAMH, H NPUTOM He ONHH TOJbKO KaKHe-1HO0
OIpe/ie/IeHHble 3BYKH, a MoOble 3BYKH; T. €. KOPIYChI ABJA'OTIA
He eJUHHYHBbIMHM, a MHOXECTBEHHBIMHM DE30HATOPAMH.

Kose6anus CTPyH MEpeNalOTCs KOPIYCy MHCTPYMEHTa uepes
TIOACTaBKy, a TakKxKe OTYAaCTH yepe3 LUeHKY, TaK KaK CTpyHa KO-
nebJeTcss Ha BCeM MpOTSIKEHHH MeXAy INOACTAaBKOH H BEpXHIM
NIOPOXKKOM HJIM MECTOM NpHXHMMa CTPyHBl NajblieM K rpudy.

Jaist Jyuliero pe3OHMPOBAHMS KOPNyca CMBIYKOBBIX HHCTDY-
MEHTOB HeoO6XOAHMMO, YTOOh OH HaXOAMJCA B COCTOSIHMH YIpyro-
ro HanpsKeHHs., DT0 NOCTHraercs IBOSKHM CHOCOGOM: BO-Iep-
BBHIX, TE€M, YTO BHYTPH KOpIyca MexKIy [AEKaMH BCTaBJsETCS Tak
HasblBaeMas <«IyILIKa», a BO-BTODHIX, TeM, 4YTO € JIeBOH CTOPOHBI
BepXHeH HeKH, Ha ee BHYTPeHHeHl IOBEPXHOCTH, MPUKJIEABAETCS
C HEKOTOPbIM HATsKEHHEeM «IpyxuHa». [lepBoHauaspHOe HasHa-
yeHWe AYIUKH W NPYKHHBl YHCTO MEXaHHYecKoe: YBeJHYMBAThH
‘COTPOTHBJIEHHE BepXHel [eKd HaBJeHHIO CTPYH, HO o0e OHH Bb-
[OJIHAIOT TaKXKe M TOJBKO YTO YKa3aHHYI0 BecbMa BaXKHYIO IJ
AKYCTHKH CMBIYKOBBIX HHCTPYMEHTOB (YHKIHIO.

§ 3. 3ByK M3 CMBIUKOBBIX HHCTDYMEHTOB H3BJIeKaeTCss MpHU
TIOMOIIM CMBIYKa, HO MHOTJA TakKXkKe INPH NOMOIUK I HMKa (Tpyu
urpe pizzicato) umnm yJagapa Mo CTpyHaM TPOCTbIO CMBIYKA
(mpu urpe col legno).

Campifi mpouecc 3ByK0oOOpa3oBaHMs IIPOHCXOAHT TIIPH  3TOM
caenylomuM o6pasoM. [Ipu IBHXKEHHM HaTepThIX KaHH(OJbIO
BOJIOC CMbluKa [ONepeKk <CTPYHBb, JerkomnaBkad KaHH(OJb,
BCJIEACTBHE HaXKMMa BOJIOC, CJerka pasMsryaercs ¥ CTAaHOBUTCH
Junkoi. [ToatoMy BoJIOC NpHCTaeT K CTpyHe M HadyuHaeT OTTSTHU-
BaTb €e OT IOJIOXKEeHHs] DaBHOBECHS BIPABO MJM BJIEBO, B 3aBH-
<CHMOCTH OT JBHXKEHHsI CMbluKa BHM3 uiu BBepx. Ho Takoe orrs-
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rHBAHHE IPOAOJIKAETCs JHIb 1O TeX NOp, MoKa Cuia ynpyrocTH
CTPYHBI He CTAHOBUTCS OOJbIlEe CHJBI CUEIJICHUS MEKIY c1py-
HOA M BOJIOCOM CMbluKa, Koria HacTynaer yKasaHHbli MOMEHT,
TO CTpYHa OTPHIBAETCS OT BOJIOCA CMbidKa M HAuMHACT ~CKOJb-
3HTh BJOJb BOJOCA, CTPEMsCh IIPUHTH B CBOE IME€pPBOHAYAJIbHOE
nosioxenue. Tora BOJOC BHOBb 3aXBaThiBaeT CTPYHY, B ONpeae-
JIeHHBI MOMEHT CTpyHa ONfTb OTpbiBaeTcs OT BoOJoca, W T. A.
B pesysbrale CTpyHa COBepLIAeT IONepedHble KosneGaHus, cooT-
BETCTBYIOIIUE IEPHOAy €€ COOCTBEHHBIX KosjeOaHuH, K HauMHaer
3ByuaTh, U3LaBas 3BYK OIpEJENCHHOH BBICOTBL

Uro KacaeTcsi ABYX APYTMX CIOCO00B BO3OYyXKIeHH 3BYKA,
TO MOJb30BaHHe TPOCTHIO CMblUKa, KaK OpyaueMm IHJs yAapa 1o
crpyram (urpa col legno), ymorpeGisercd OueHb PEIKO H IpH-
MeHsieTCsl JIHILp JJs MOJY4YeHHs ClelHajJbHbIX 3BYKOBBIX apdex-
toB. Urpa xe pizzicato, T. e. Ipd NMOMOIIM IUIUIKA, JOBOJbLHO
IIMPOKO NpPHMEHSeTCs H Ha CMBIYKOBBIX HHCTDYMEHTaX B NOApa-
JKaHHe IIMIKOBbIM, IpHYeM ynorpebaserca pizzicato Kak mpa-
BOMi, TaK U JIeBOH PYKOH.

§ 4. 3Byuamasi CTpyHa 3acTaBjsfieT De30HHPOBATb  KOPIYC
CMBIYKOBOro HHCTpyMeHTa. Ho oHa BcTpeuaeT IpH 3TOM He 6es-
PasJHYHYIO Cpely, a CJOXKHYIO aKyCTHUECKYylo CHCTEMY, obnana-
IOIIYI0 COGCTBEHHBIMH KOJIEOaHHAMH. [MosToMy, Mexnay nByMs
3BYKOOGDA3yIOUUMH  3JIeMEHTaMH  CMBIUKOBBIX — HHCTPYMEHTOB
(3ByualieHl CTpYHOH M PE30OHHDPYIOIIHM KOPIIyCOM) JOJIXKHO IPO-
MCXONUTb ONpeleJeHHOe B3aMMOJIEACTBHE, BbIpaxkaiouleecs B
TOM, 4TO YaCTOTHbIH PN KoJeOaHWi CTPYyHbl Hajaraercs Ha
YaCTOTHBI DSAN PE3OHHPYIOLIEro Kopmyca, B pe3yJbTarTe 4ero u3
KoJieGaHMi CTPYHbl BBIIENSIOTCS HEKOTODBbIe YacTOThbl, KOTOpbIE
¥ ONpeJeNsiOT XapaKTep ee 3ByYaHHs, ee TeMOpOBEle KauecTBa.

Orciofa—TIepBas npobjeMa aKyCTHKH CMBIUKOBBIX HHCTPY-
MeHTOB, NpoGiemMa n3yueHust X TemGpa. IIpnueM, Tak KaK, co-
IJ1aCHO CKA3aHHOMY Bblllle, KaXKIbli CMBIYKOBbIH ~ HHCTPYMEHT
npejcraBisieT COOOH CJIOXKHYIO CHCTEMY, COCTOSLLYIO H3 KoJsed-
Jomelicss CTPYHbl W PEe30HHPYIOLIero Kopmyca, TO Mbl JOJZKHBI
6yleM paccMOTpeTb yKasaHHylo TpobieMy B JBYX Halpasie-
Husix: 1) C TOUKM 3DeHHs] BJIMSAHMS Ha TeMOp CMBIYKOBBIX HH-
CTPYMEHTOB 0COOeHHOCTell KoJjeGaHuil CTPYH H 2) C TOUKH 3pe-
HUS BJIMSIHHS HA HMX TeMOp CTPYKTYPHBEIX OCOOG@HHOCTedl HX KOp-
Tyca.

C npyroit CTOPOHBI, COBEPILEHHO SICHO, 4TO KaXXIblii CMBIYKO-
BBI MHCTDYMEHT SIBJISIeTCS H3jiyyaTtesieM 3BYKOBOH 3Heprun B
OKDYKaIONIyio .CPELY H UTO KOJHUECTBO 3TOH SHepruu Oyner,
OYEBHIHO, TeM 6oJblle, YeM CHJIbHee KONeOJMIOTCH CTPYHBI, 4eM
SHepruyHee Pe30OHHPYeT KOPIyC CMbIYKOBBIX ~HHCTPYMEHTOB M
yeMm GoJblie 06beM PE30OHHDYIOLIEro Koplyca.

UHTeHCHBHOCTh 3TOH 3BYKOBOH SHEPrHH, H3Jy4aeMO# CMbu-
KOBBIMM HMHCTPYMEHTaMH,- 6yJIeT BOCIPUHHMATBCA HaMM, Kak
IPOMKOCTL 3ByKa, a NOTOMY mnpo6jeMa TPOMKOCTH 3ByKa CMblu-
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KOBBIX WHCTDYMEHTOB SIBJISIETCSl BTOPOH OCHOBHOH —mpoGJemoit
aKyCTHKH CMBIYKOBBIX HHCTDYMEHTOB. :

§ 5. TemOp CMBIYKOBBIX HHCTPYMEHTOB 3aBHCHT B IeEpBYIO
ouepelib OT Xxapakrepa KoJeOGaHHE HX CTPYH.

[TpH paccMOTpEHMH 3TOrO BOMPOCA HYXKHO KMETb B BHAY
MaTepHas, M3 KOTOPOro CHEJaHbl CTPYHBI, MX TOJIIHHY, CNOCOO
BO30YXIeHHsT CTPYH W MeCTO TNpHJOKEHHs W HalpaBlieHHs BO3-
Oyxnatouieit kojeGaHus CTPYH CHJIBL

C u3MeHeHHeM MaTepHaja CTPYH MeHsie1css M TeMOp 3BYKOB
MHCTpyMeHTa. Tak KakK HaTsHYThle KHIIEUHble CTPYHBl MeHee
yOpYTH, ueM CTajbHble, TO NIPH KoneGaHuM OHM DaslesloTcsd Ha
MeHblllee YHCIO 4YacTel, a CjefoBaTelbHO, NAlOT MeHbillee YHCJIO
BBLICOKMX YaCTHUYHBIX TOHOB, YeM CTaJbHble; MO3TOMY, KHIIEYHbLIE
CTPYHBI 3ByuaT MeHee SIDKO, 4eM CTajbHble, HO B TO XK€ BPeMS
Msrye ¥ INpHATHEE CTajJbHbIX, TeMOp KOTODHIX 3HAYHUTEJbHO
OCTpee, HO 3aTO spue.

TosicTele CTPYHBl TpyZHee IeJsTcs IPU SBYUaHHH Ha 4YacTH,
yeM TOHKHE; TI03TOMY TeMOpD TOJCTBIX CTPYH MeHee SpOK, Y4eM
TeMGp Gosiee TOHKHMX CTPYH, KOTOpble Jierde AENsTCs Ha 4acTH H
MOryT HAaTh NPH 3BYYaHUH OoJbllee YHCJIO BBICOKHMX YaCTHYHBIX
TOHOB, YEM TOJICTbIE CTPYHBI.

Kak MBI yx)e sHaeM, Bo30yxIeHHe CTPYH IIPOM3BOIUTCH
TPOSIKUM CIIOCOGOM: IpPH INIOMOIIM BOJIOCA CMbIUKa, NpPd MOMOILLK
IIMNKA NajbllaMd W [PH IOMOLIHM yAapa IO CTPYHaM TPOCThIO
CMBIYKa.

B mepBoM ciyuae TeMOGp CTPYH 3aBHCHT OT MecTa IIPHJIOXKe-
HHSI CMbl4Ka M OT HAIlpaBJieHus] ero BeJeHMs,

OG6LIKHOBEHHO CMBIUOK BeAyT Ha paccrosuuu 1/9 wumm  1/10:
YyacTH 3Byualleldl CTPYHBI, CuMTas OT IOACTaBKH, I'le M obpasyer-
csl, Tak €KasaTb, HOPMAaJbHBII TeMOP CMBIUKOBBIX HHCTDYMEHTOB.
Ecmu xe CMBIUOK TIpuG/IMKAThb K NOJNCTaBKe HJH, Hao60poT,
OTOJABHraTh OT HEEe IO HamlpaBjeHHI0 K rpudy, To TeMOp CTPYH'
OymeT OpH 3TOM 3HAUHUTENbHO H3MeHAThcd. [To Mepe mnpubiauike-
HUs CMBIYKA K TOJCTABKE BCe CHJIbHEE M CHJbHee OYIYyT 3ByuYaThb.
BBICOKHE YaCTHYHbIE TOHBI, W y CaMoji NOJCTABKH, IPH Tak Ha-
sniBaeMoit urpe sul ponticello, TeM6p cTpyH npumer csoeoOpas-
HBIH CBHCTAIIe-MeTasaudeckuit xapakrtep. Ilo mepe xe npubiau-
JKEHHs CMbluKa K rpudy, BBICOKHE YaCTHYHbIE TOHBI OYAyT BCe
Gosee u Gosiee BBINAmaTh, a Oojee HU3KHE YCHJIMBATbCS, B pe-
3yJbTare 4ero TeMOp CIpyH OyJer CTaHOBUTbCS BCe 0ojee Mpo-
cTeiM, u npu urpe sulla tastiera (nanm rpudom) om Gymer cierka
HamoMHHAaTh TeMOp 3BYKOB ¢yelThl, OOBIKHOBEHHO 00a TOJBKO
YTO Ha3BaHHBIX CHOcO6a WMrpbl HA CMBIYKOBBIX HHCTPYMEHTaX
CMelHaJbHO OTMEYalOTCsl B MY3bIKaJNbHBIX NPOM3BENEHHAX M, Ha-
npuMep, B camMoM Haudame 9-ro kampuca [laraHuHM CTOMT:
«sulla tastiera, imitando il flauto», T. e. «Hang rpmdom, noapa-
XKas (aertes. - ‘
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TeMmGp 3ByYalUX CTPYH CMBIUKOBBIX ~HHCTPYMEHTOB OYeHb
CUJIbHO 3aLHCHT Takyke OT TOTO, BEETCs Jii CMBIUOK NepUeHIi-
KyJspHO K CTPyHAM HWJIHM TOX YIJIOM K HHM. Tonabko B IEPBOM
caydae MOXKHO IIOJYYHTb BIIOJIHE 6e3yKOPU3HEHHBIH 110 KaueCTBY
3BYK MHCTpYMEHTA; NPH HAKJIOHHOM e BeICHHH CMbluka K mno-
nepedyHLIM KoJeGaHHAM CTPYH NPHMENIMBAIOTCA MPOLOJBHEIE, KO-
TOpble BBHIBIBAIOT HEUTO BPOAE CBHCTA, 4TO  YXY/LIACT TemOp
3ByKa, ¥ 3TO YXYHIeHHe NPOMCXOMUT B TEM fosbluell CTeNeHHy,
yeM 6oJiee KOCO IBUIKETCS CMBIUOK. ECjn B HEKOTOPBIX Ciaydasdx,
JJisl TIOMYYeHHsT TOTO MJH JPYroro XymOxKeCTBEHHOTO apdexra,
KOCHIM BeIeHHEeM CMblYKa M MOXKHO II0Jb30BaTbhes, TO JeJaTh
5TO B BHIe OOINEro MpaBHya PEKOMEHI0BAaTh HENb3S.

Yro xacaeTcs TeMOpa CTPYH mpu urpe pizzicato col legno,
TO M B TOM H B JIPYTOM Cjydae OH COBEPIUEHHO HMHOH, ueM TpH
[OJIb30BAHHH BOJOCOM CMBIUKA, TaK Kak MNPH ITOM 3HAUHUTEJIHLHO
CHJIbHEe BBLIBHTAIOTCA GOJiee BBICOKME YacTHYHBIe TOHBI, Gonee
)K€ HH3KHMe OTCTYIaloT Ha 3aJHHi IUIaH.

§ 6. Oco6oe MecTO IpH MIpe Ha CMBIYKOBBIX HHCTPyMeHTaX
3aHMMAIOT TaK HasbiBaeMble «(JaxkojeTbl». PJaKoJeThl MOXKHO
flo/Ty4aTh IpH BceX cnocofax u3sjeyeHus 3BYKa M3 CTPYH CMbId-
KOBBIX MHCTPYMEHTOB, HO OHHM IPHMEHSIOTCS TOJMBbKO IpH HIPS
CMBIUKOM, TaK KaK TOJBKO B 3TOM Cjyyae OHM 3By4aT AOCTATOY-
HO SIPKO.

Vrorpe6asiioTcst ABOSKOTO pPofia (axKkoJeThl: HATypasabHbIE H
HICKYCCTBEHHBIE.

Jlaist TIoTyyeHHsl HATYpaJbHBIX (J1aXKOJIETOB CJIELYeT, BO Bpe-
Ml BEIEHMS] CMBlUKA IO CTPYHAM, CJerkKa IPHKOCHYTLCA MaJbleM
B ONHOH M3 TOUYEK CTPYHBHI, B KOTOPHIX OHa MOXET pa3MeJUuThCs
Ha 2, 3, 4, b u 1. A. uyacrei.

‘TeoperHuecKH TOBODsi, MOMKHO TOJYUYHTb J0GOe YHCIO HATY-
pasJbHBIX (JIaXKOJETOB, HO Ha TpPaKTHKe 3JeCh BCE 3aBUCHT OT
IUIMHBL M TOJIIMHBI CTPYH: YeM CTPyHa JJIMHHee M TOHbIIE, TEM
Jerde IONYuMTb Ha Hell (aazoserTsl, — ¥ Hao6opor. Iloaromy
[MaranuHK, KOTOpHIH IIHPOKO IOJB30BAaNCA — (hiaxkoneraMu TIPH
Urpe Ha CKpHIIKe, ynorpebasan Gojiee TOHKHE CTPYHBI, YeM TO Je-
Jaercs 1o obuieMy IIpaBHIY.

OGBLIKHOBEHHO Ha CMBIYKOBBIX HHCTPYMEHTaX  TIOJB3YIOTCSH
diraxkoneTaMy, 3BYYallMMH He Bbille S5-fi uau  6-i rapMOHHKH,
Tak Kax 0OoJee BLICOKHE T'apMOHHMKH IIOJYYHTb O4Y€Hb TPYAHO H
3ByuaT OHHM MajO YJOBJETBOPUTEJBHO. C

MckyceTBeHHBIE (JIAKOMETH, 1O CYIIECTBY, HAYEM He OTJIH-
qaloTesl OT HATYPAJbHBIX M HA3BIBAIOTCS TakK TOJBKO IOTOMY,
yTo npH uX 06Pa30BAHMHM BEPXHME TIOPOXKEK 3aMeHfeTCs MaJjb-
HeM, NPHKMMAIOUIMM CTPYHY B TOH MM Apyro#l Touke rpuda.

B Taxom chAyuae, €CJH UYeTBEDTHIM INajblieM Clerka KOCHYTb-
Cf CTPYHHI' B-TOukax, DA€ ee 3Bydauuii 0Tpesok (OT TOUKH IpH-
KMMa TlaJblieM JO TOJACTABKH) Jeaurcs Ha 2, 3, 4 ¥ T. 1. ya-
creil, To ¥ TOJyyaTcs COOTBETCTBYIOIINE HCKYCCTBEHHBIE (DIarxo-
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JIETHl OT JM4aHHOTO TOHA, BO3HMKILEIO BCJEACTBHE TPHUKATHS
CTpYHBI TaJblieM K onpeneneHHod Touke rpuda. Tak, Hampumep,
€c/id TIePBBbIM MaJbleM INPUXKATh CTPYHY «g» Ha CKPUNIKE B TOM
MecTe, Tle NoaydasTcs 3BYK C!, TO, C/IerkKa NPHKOCHYBIINCH YeTBep-
THIM NaJblLeM K TOUYKe, I'le CTPyHa JEJHUTCA Ha JIBe YacTH, MOXKHO
MOJIYYHTb (hJ1azKOJIETHBIH TOH €%; eC/IM KOCHYTbCS NaJiblieM CTPYHbE
B TOM MecCTe, TJle OHa JeJHUTCS Ha 3 UaCTH, TO MOXKHO MOJYYHTb TaK
Hazwmaevblil KBHHTOBBIH (poaxkosieT g2, W T. I.

OueBnano, 4TO, €CJH BepXHHH MaJjiel MepeiBHraTh 10 XpoMa-
THYECKHM XoJaM, TO H (hJaKoJeTHble TOHbl OYAYT pacroJaraTh-
Csl B XPOMAaTHYECKOM IMOpsiIKe, HanpuMmep: g2, gis? a?, ais?—
H T. 1. BBuay 3TOro HMCKyCCTBeHHbIE (HJIa’KOJIETH MPENCTABIAIOT
Co60f A MY3bIKAHTOB GOMbIIME NpPEHMYIIECTBA, YeM HaTypajb-
HBIE, XOTS OHH M HEe 3BYYaT TaK sIPKO, KaK IOCJIEIHHE.

M3 uckyccTBeHHBIX (axkoneToB HauGosee YHOGHBI JIST WC-
TNOJIHEHUSI KBApTOBbIE; TMO3TOMY, OHM M YNOTPeGJsoTCs Haubojee
yacro. HauGosee HeynoGHBI OKTaBHBlE, TaK KaK OHH TPeGYIOT
OYeHb GOMBUIOr0 pacTsKeHHs NanibpleB. Kak HaTypasdbHBHe, Tai
M MCKYCCTBEHHBbIE (BJIa’KOJIETHl MMEIOT IJisi MY3BIKAHTOB JBOSIKOE
3HAYeHHE: C OJHOH CTOPOHBI, OHH CJIYXKAaT IJIsi PACHIMPEHHS AHa-
MaznHa CMBbIYKOBBIX HHCTPYMEHTOB, MOTOMY UTO MyTeM (JiazkoJe-
TOB MOKHO IIOJIYYHTh TOHBI TaKOH:BBICOTHI, KaKue Ha rpude mosay-
UHTb HeJb3sl, a C IPYroi,— OHM SIBIAIOTCS OIHHM M3 CPEJACTB MO-
JIy9eHHs] HOBHIX HHAYe HENOCTHKHMBIX TEMODOBBIX OTTEHKOB.

§ 7. Topasno Goubllee BiHsSIHHE HA TeMOD CMBIUKOBBIX HH-
CTPYMEHTOB OKAa3bIBAIOT aKyCTHYECKHE OCOGEHHOCTH MX KOpIyca.

Kopryc CMBIYKOBBLIX HWHCTPYMEHTOB TpanchOpMHpYeT TeMOp
3BYYallHX CTPYH (4TO yXke GbLIO oTMeueHo B § 4), B 3aBHCHMO-
CTH OT CBOMX aKYyCTHUECKMX oCo6eHHOCTefl.

Kak yxasan ma sto eme Casap B mavamre XIX pexa, rias-
HeHINyI0 DPOJMb B aKYCTHKE CMBIYKOBBIX HHCTPYMEHTOB Hrpaer
BBICOTa HACTPCHKM MX KOpIyca, T. €. BHICOTA OCHOBHOTO TOHa&
TNOCJIENTHET0, KOTOPYIO MOXKHO OMPENeNUTb HIH IYTEeM BHICTYKHBA-
HHsl KOPTyCa B CPelHeH ero 4acTH, MM NyTeM BIYBaHHS CTPYR
BO31VXa B OOWH H3 3hoB.

Ho camas HacTpofika Kopmyca CMBIYKOBBIX UHCTDYMEHTOB,,
IIDH TIDOUMX DPABHBIX YCJOBUAX (CYHTAS B TOM uHCIe M (DUIHKO-
MeXaHWuecKne CBOHCTBa Jepera), 3aBHCHT, € ONHOH CTOPOHEI, OT
BEJMYHHB BO3NYUIHOrO 06heMa, 3aKTIOUEHHOTO BHYTPH KOpmyca
HHCTDVMEHTA, a ¢ APYrod,—OT TOMIIHHE 06pPa3VIOMKX ero mex.

Bbicora macTpoiikn Kopnyca 6wlBaeT pasmmuna s pasauu-
HBIX CMBIYKOBBIX MHCTPYMEHTOB M ONATL-TAKH B CPeIHEM Ta ¥Ke,
KaKVio Mbl HaXONMM V KJIACCHKOB-KDEMOHIIER.

JIns CKPHNIKH OCHOBHOH TOH KODTyCa 6oL yxasan yxe Ca-
BanoM u ompeneneH WM, Kak ¢! mo dusuyeckomv ctpow (T. e. B
256 koneGamuit B cex.). Bonee Toumkle mosamefimme uccsenona-
HHS STOTO BONPOCA NMOKA3aJH, UTO V PA3JIHUYHBIX XOPOUINX HTaJb-
AHCKHX CKPHIIOK OCHOBHOH TOH MX KOpmyca KoaeGiercsi Mexnmy
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(vaJiofi OKTaBel) H c¢' (IpH HOpMaJbHOH BbicoTe GOUKOB 30-—
32 MM H BbiCOTe CBOIOB 15—16 MM).

[1pu Takoli MMeHHO HACTPOHKe KOpIyca CKPHIKH H IIOJNy4aeT-

cs1 HOPMaJbHBIE CKPHNHYHBIH TeM6p. Eciu OCHOBHOI TOH HHCTpY-
MEHTa TOHMXKaeTcsi (HampuMmep, CTAHOBUTCS b MaJioff OKTaBbI),
TO TeM6p ero MeHsie1csl, IpHOOpeTas OTTEHOK Gojee CBOHCTBEH-
HBll a/bTy, YeM CKPHIIKE, ¥ HHCTPYMEHT «aJbTHUT» TEM CHIbHee,
yeM HMXKe CTAHOBHTCs HACTpoika ero koprnyca. HaoGopor, ecan
OCHOBHOH TOH HMHCTDYMEHTa IIOBbILIAETCSl, HAIPUMEpP, CTAHOBHUTCT
cis!, TO 3BYK MHCTPYMeHTa TNpHOGpPETaeT CJMIIKOM «OTKPBITHIA»
xapakTep, CTaHOBUTCSL Kak Obl GelHee KpacKaMu, W 9TO OGHapy-
JKHUBaercs TeM OoJiblile, YeM BBIIIE HAcTpPOHKa KOpIyca HHCTDY-
MeHTa. .
Kopryc anbToB OOBLIKHOBEHHO ObIBAET HACTPOeH B a (Majoi
OKTaBbl); HO TaKyl0 HACTPOHKY CJIefyeT CUHTATb OUEHb BLICOKOH,
I MMEHHO TaKOH BBICOKOW HACTPOHKOH OODBACHAETCS TOT XOpOLIO
W3BECTHBIH aJbTHCTaM (aKT, YTO aJbThl 3ByYaT CJIMIIKOM «IIO-
CKpUMUUHOMY». EC/M NMPHEATL BO BHHMaHHE, YTO aJbThl CTPOSATCA
HA UHMCTYIO KBHHTY HHXKe CKDHUIIOK, TO OCHOBHOH TOH HX JOJIXKEH
6LITh, O KpaliHe#l Mepe, f (MaJsoff OKTABHI); €C/IH e UMeTb B BU-
Ny AHANasoH TroJjioca KOHTPAJbTO, TO U ellle HUXKe, HAupuMmep, €
WM faxe d Masoll OKTaBhL

100 5
i e%(640 x/c)
" LI,
ool 1 I I
Ckpunxa g(192 k/c)
or L
1 | 1 l '|II|'.|III!|: — T
n 2000 4000 6000 8000 K/c
Puc. 34
100
a' (435 K/c
gniatin |
o 1 | T
l Anem
10 C (128 x/c)
! ” IIIIIIIII!IIIHII'JII|ll|lhlllu|. . T '
0 2000 4000 6000 8000 K/c
Puc. 35 °

OCHOBHOH TOH KOpIyca BHOJIOHUENH ObiBaeT OOBLIKHOBEHHO F
uny G 6oJabwol okTaBbl. Ecaum umerh B BHAy Oosee GapuTo-
HAJIbHBIH XapakTep HHCIPYMEHTA, TO TaKyld HacTPOMKY MOXKHO
CYHTATh BIIOJIHE TPHUEMJIEMOH; €cjiM Ke MMeTb B BHAY Oosee Oa-
COBBHI# TeMOp HMHCTPYMEHTa, TO OCHOBHO! TOH KOpIycCa NpHIETCH
NOHU3HTL J0 E uau D G60JIbIIOH OKTaBHI.
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§ 8. HccnenoBanusi D. Meiiepa nmokasblBalOT, 4TO B CIEKTpax
NYCTHIX CTPYH CMBIYKOBBIX MHCTpymeHTOB (puc. 34, 35, 36 #
37) naGniofaercss yMeHbIIeHHe YHC/Ia TaDMOHHMK IO Mepe IOBHI-

diInnmm o
ooy 7 I l I l I S “Buononens
10 Cl64nsc)
W,
0 2000 4000 5000,‘(,/6
Prc. 36
100
" G (396 kye)
100 7] | | | I I I | | | |
Kormpadac
b Wl oW
1 I I I II|I|II T Al .
) 1000 2000
Puc. 37

LIeHHs 3ByKa: y CKpHIKH—OT 28 po 14, y aasra—otr 40 mo 23,
y BuoJOHYeTH—OT 32 10 21 u y KoHTpabaca—or 21 mo 13. Xa-
pakTepHOH OCOGEHHOCTBIO CIEKTPOB HHXKHHX 3BYKOB  SIBJISIETCS
€Ja60CTh MJIHM IIOYTH MOJHOE OTCYTCTBHE OCHOBHOTO TOHA, KO-
TOpbli gocruraer y ckpunku 109% oT cuabl 2-fi TapMOHHKH, ¥
anpra—509% oT cuabl 3-ff TapMOHMKH, Yy BHOJIOHYEJNH — OKOJIO .
25% ot cunbl 2—3—4-ii TapDMOHUK M Y KOHTpabaca—BCero OKoO-
Jo 3% or cuasl 2—3-i ¥ 6—7—=8-# rapMoHuK. 12 cJaboCTb
HJIM JaXke TOYTH IIOJIHOE OTCYTCTBHE OCHOBHOIO TOHA B CIEKTpax
3BYKOB HHXKHHX CTPYH OOBSCHSIETCS TeM, 4TO, HMed Be/JAUUYHHY,
MaJiylo 10 CPAaBHEHHIO C JJIMHOI BOJHBl OCHOBHOTO TOHA 3THX
CTPYH, KOPIyC HHCTPYMEHTOB He CIIOCOOEH 3aMeTHO pEe30HHpO-
BaTb HA 3Ty HHUSKYI0 YacTOTy, a IO3TOMY W He CIIOCOOEH H3Jy-
yaTh e€ B OKpYKalolllee NPOCTPaHCTBO.

3aMeTHO BJIMSIOT Ha KOJHMYECTBO TapMOHHK (DH3HUECKHE Ka-
yecTBa CTPYH CMBIYKOBBIX "MHCIPDYMEHTOB; TaK HaIpuMmep, Y
KoHTpabaca, BCIEJCTBHE TOJUIHHBI M TpyOOCTH €ro CTPYH, KOJIH-
YecTBO TaPMOHHK CHJbHO YCTyIaeT IPOYHM CMBIYKOBEIM HHCTpY-
MEHTaM. i

JII0GONBITHO TaKXKé OTMETHTb, YTO Y CIeKIpa HMKHEro 3sBY-
Ka axbTa («C») 3aMeuaeTcss HEKOTOPOe CXOJACTBO KOH(MHUTypauuu
co crnektpoM noGost (puc. 61); OHO CBsi3aHO, MMOBUAMMOMY, C
HEKOTOPOH THYCaBOCTbIO 3ByKa aJbTa. :

Ha cymecrsoBanne GOpMaHT y XOpOIIHX CMBIYKOBBIX HHCTPY-
MEHTOB YKasblBAlOT J[Be AHArpaMMhbl CHEKTPOB MYCTHIX CTPYH
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anvta Annpes I'Bapuepu n BrosoHuenn Montanbanm (puc. 38 4
29).

Cmpyra a, (435 K/c)

L

Cmpyna d, (290 k/c)

ll..ﬂl..

Cmpyna g (194 k/c)

llllllnn

Cmpyna ¢ (129 x/c)

” I

0 1000 2000 3000 K/c
Puc. 38

W3 Hux BHIHO, uTO (OpMaHTH 000#X HHCTPYMEHTOB Jexar
Ha IOBOJILHO HH3KOM ypoBHe—oKosJ0 400—500 k/c. Kpome Toro,
STH CIIEKTPH HAMEKalOoT Ha CYLIeCTBOBAHHE BTOPOH (opMaHTH,
aexamneit okoJsio 1400 x/c, T. e. Ha PacCTOAHUU Bepxneu nyone-

LUMBI OT TepBOMl, I'TaBHOH (HOPMAHTHL

Cmpyna a (217 k/c)

l L 1 L l 1

Cmpyna d( 145 x/c)
s I PR S |

Cmpyna C( 97 nre)

11l I l l 1
Cmpyna C (65k/c)
LA l.n l A l ‘rl 'y . v
0 . 500 1000 1500 x/c
Puc. 39 °

Bakrays, uccjiefoBaB pe30HAHCHBIE XapPaKTEPUCTHKH CKDHIIOK,
NaeT HHTEPECHYI0 CDaBHUTEJIbHYIO IHarpaMMy pachpefeseHus
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SHepruu KojeOaHuWH MHJsT YeTBIPpeX CKPHUIOK JasHOro KayecTsa
{puc. 40). '

W3 Hee BuOHO, Kak IyaBHas (opMaHTa, Jexallas y CKPUIKH
CrpamguBapuyca Mexnay 3200 u 4 200 k/c, mepeasuraercs y Jpy-
roro CTaporo MITajbsHCKOTO, HO HE CTOJb BBICOKOKAUECTBEHHOTO
HHCTpyMeHTa B obGsacts 2800—3 400 k/c; y xopoluelt «coBpe-
MEHHO# CKpHIKHM oHa Jexur Mexny 2500—3200 k/c, a y mio-
X0l (pabpHyHOH CKPHUIIKM OHa CIYCKaeTcsd elle HUXe—B 00/7acTs
2200—2 800 x/c.
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it Vi
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A A M n | @adpuysas
0 1000 2000 3000 4000 5000k/c

Puc. 40

§ 9. Cpean My3blKaHTOB JO CHUX IOpD BechbMa paclpOCTPaHEH
B3IJISI[, YTO OOLIIDLIBAHME, T. €. NPOJOJIKHTEJNbHAsi HI'pa Ha HH-
CTPYMEHTE, SIBJIsieTCs CPEACTBOM YJyYIleHHs KauyecTBa €ro 3BY-
Ka; OJHAKO B IIOJIb3Y 5TOTO B3IVISiAA, B CYILIHOCTH, HUKEM He Gbi-
JIO TPHBEJEHO CKOJbKO-HMOYAb BeCKHX - ocHoBaHuil. [lmoxas
CKPHUIIKA, CKOJbKO Ha HEH HHU "UIPaTb, OT 3TOr0 He YJIYUILIMTCH,
Xopollasi e CKPHIKa 3BYYHT XODOLIO, XOTg Obl HA HEH M He
urpany cosepwenno. Korza Buavom B 1855 r. mpuoGpen y Ta-
PH3HO (M3BECTHOTO COOMpATeNsi HTANbSIHCKMX CMBIUKOBBIX IH-
CTPYMEHTOB) IIOYTH COBEPLIEHHO HOBYIO, HEHTPAHHYIO CKPHIKY
CrpaauBapuyca, CTaBIIyI0O IOTOM H3BECTHOH TOX MMeHeM «Mec-
ciu», W momnpo6oBas ee TOH, TO 0Ka3aloch, UTO WHCTPYMEHT 3BY-
YUT OYEHb XOpOIIO, XOTS OHAa ¥ He MOABeprasach HHUKAKOMY
OOBITPBIBAHKIO. «IDTOT HMHCTPYMEHT,—TOBOPHT Bumibom, — cTpyH
KOTOPOTO CMBIYOK He Kacajics B TeueHHe OoJjiee NOJyTOpacra Jer,
NpOLIeIIMX C MOMEHTA €ro IOCTPOeHHs, O6JecTsie OmpOoBepr
MHEHHE, COMJIACHO KOTOPOMY CBOGOMHEBIH M YHCTHIH 3BYK Ha CKpHII-
K€ MOXKHO IOJYYHTb TOJILKO Iocje OOBITphIBaHHS, TaK KakK B
3TOM HOBOM HHCTPYMEHTE COEIHHSIHCh BCe KauyeCTBa XOPOLIEro
HHCTpYMEHTa—CHJIa, MSATKOCTb, OKPYIJIEHHOCTb, OCTPOTA, Jer-
KOCTb BHUOpauUu{, TOH 3aMeyaTesNbHbIH, GJaropomHbIi, MPOHHIA-
TEJIBHBIN».

Bce neno He B TOM, NMONBEPrasCs Ju MHCTPYMEHT OBBITphIBA-
HHIO WJIH HET, a B TOM, MpPaBWIbHO MM HENPaBUIbHO OH IIO-
CTPOEH: JJISi NIPABHJIBHO IOCTPOEHHOH CKPHIIKH HHKAKOrO OGBITPBI-
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BaHHsl HE HYXKHO, IJIs HENPaBUJIBHO Ke IICCTPOCHHOH OHO Gecro-
ae3Ho. IIpaBHJIBHO »Ke NOCTPOEHHBIM CMBIYKOBBIM HMHCTPYMEHTOM:
cJieIyeT CUMTaTh TaKOH, Yy KOTOPOrO OCHOBHOH TOH KOpIyca
¥MeeT HaJJIeXXallylo BBICOTY, a BCe COCTaBJAIOIIME KOpIyC ua-
CTH — HAJJIeKalllie, YCTAHOBJIEHHBIE TJIaBHBIM 00pasoM Ha OIbl-
Té CTAPUHHBIX HTAJbSHCKHX MAaCTEpOB, Pa3Mephl.

§ 10. B coorsercTBylollell JuTEpaType OUEHb MaJO 3aTparu-
BAaeTcAd BOIPOC 00 YTOMJIEHMH CMBIUKOBBIX HHCTPYMEHTOB, HO
HaJMYHOCTb caMoro (akTa He MOMJIEKUT COMHeHMIO. Beskuit'
CTPOMTEJIbHBIH MaTepHaJ, B TOM uuCJIe M JepeBo, HCHBIThIBas
NOCTOSIHHOe HamnpsiKeHHe, B OCOOEHHOCTH, eCJd IIPH 3TOM B Ka-
YeCTBE CONPOBOKAAIOUIETO MOMEHTAa TMPOUCXOAAT JHHAMHUUYECKHE
BOBJEHCTBHS Ha Hero (HampuMep, TONYKH), PAHO HJM IO3IHO Ha-
UAHAET «YTOMJATBLCSA», T. €. YNPYrOCTb €r0 YMEHbIIAGTC U CII0-
COOHOCTh CONPOTHBJASATLCS AeopMauusim Bce Gojee H GoJee Ina-
JlaeT, B pesyJsibraTe 4ero marepuan Bce Gosee n 6ojiee CTAHOBHT-
Csl HENPUIOAHBIM X OTIPAaBJEHHIO CBOHX (YHKUHME (HAmpumep,
JlepeBsiHHaa ©OaJka MOKeT IIPOTHYTBCS WJIH, B KpalHeM cayuae,
IOJBEPIHYTHCS HM3JIOMY). ' ' )

To :xe camoe, B TOH MM APYrodl Mepe cieiyeT €KasaTb M IO,
NOBOAY JIeK CKPHUIOK M BOOOIIE CMBIYKOBBIX MHCTPYMEHTOB.
CxpuInuuHble JeKH HeCyT B TeueHHe HOJIOrO BPEMEHH He TOJBKO
IOBOJIbHO GOJIBIIYIO HArpysky, OOYyClaBJIMBAaeMYIO HATKeHHeM
CTPYH, HO ¥ HCIBITHIBAIOT B TO XKe BPEMsl 3HAUHUTEJbHBbIE HUHAMH-
YCCKHE BO3IEHCTBHUS, KaK OT KojeOaHHSA CTPYH, TaK U OT pas-
JUYHOIO pOfa HaxKMMOB CMBIUKa Ha CTPYHBI, IpHYEM 3a TOCJEN-
Hee BpeMs- Harpyska OT HaTsXKeHHsI CTPYH 3HAUYHTEJbHO YBeJiH-
YMJIaCh BBUAY IOBBIIIEHHMST HACTPOHKH KaMePTOHA (CM. NMPHJIONKE-
HHE), KaK PaBHBIM 00pa3cM BO3DOCHH AUHAMHYECKHE BO3JLii-
CTBHSI OT Ha)XHMOB CMbIYKa Ha CTPYHHI, BCJEACTBHE PAa3BHTHsI BUP-
TYO3HOH UIpbl Ha HHCTpyMeHTe. Clofa e CJelyeT OTHeCTH IIpH-
BBbIUKY HEKOTOPbIX CKpHIaueli «BBIKHMAaTbh» TOH M3 CKDHUIIKH, UTO
eule GoJiee yBeJMYHBAET JABJEHHE CTPYH M CHJY TOJYKOB OT Ha-
JKHMOB CMBIUKA.

Bce 310, B3siToe BMecTe, He MOXKET He OTpPaxkarThCs KpaiiHe
HeO/IaronpuATHO Ha YNPYrOCTH Kopruyca HHCTpymeHTa. MHCTpy-
MEHT MaJo-IoMaJjly HauMHaeT <yTOMJSATBCSA», IPHYEM B3BYK '€ro
Bce Oosee u Gosiee HeNaeTCst IVIYXHM M TYCKJBIM; B  KOHEUHOM
UTOre MHCTPYMEHT CTAHOBHUTCSI COBEPLIEHHO HENPUTOAHBIM /s
HIDBI, 1O KpaiHeil Mepe, IJst Mrpel, Kakas Tpefyercss OT COBpe-
MEHHOTO apTHCTa-BHPTYyO3a. oo

SIBjieHne yTOMJIEHHS CMBIYKOBBIX WHCLDYMEHTOB DaclpocTpa-
HEHO ropasno Gosee, 4eM 3TO, ObITb MOMKET, AyMaloT, BoJbIIuH-
CTBO CTAapMHHBIX CMBIYKOBBIX HMHCTDYMEHTOB YK€ HAaBHO IepeKH-
JIO BII0Xy C€BOEro paclBeTa, He HCKJII04ass H TAaKMX MacCTePCKHX
pouspenenuii McKyccTBa, Kak ckpunkn Crpaausapuyca u ['Bap-
Hepu nenb [lxkesy, u B HacTosillee BpeMs HaXOMATCS B  mope
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GeCcCIIOpHOTO YBsaHWs, KpOMEe BecbMa HEMHOTHX, Jydllle ADYrHX
COXpaHHUBLINXCS HMHCTPYMEHTOB.

VrToMJIeHHe CMBIUKOBBIX MHCTDYMEHTOB HAaCTylaeT TeM CKopee
¥ TeM B GoJiblleil cTeleHH, yeM OoJibliie MIpalOT Ha MHCTPYMEH-
Te, ueM CHWJbHEe Ha HEM HATsXKEHHe CTPYH H 4eM <«HallopHCTee>
[OJIb3yeTCA CMBIYKOM MY3bIKaHT. [losTeMy Hrpaiome Ha CMbli-
KOBBIX. HHCTPYMeHTax M oGJajaioluide IEeHHBIMA SK3CMIUIAPaMH
TAKOBBIX JOJUKHBI OueHb OepesxHO ofpaijaTecs €O CBOUMH MH-
CTDYMEHTAMH M HWKOMM 00pasoM He NOJb30BATBCA MMH  JUId
eXEIHEBHBIX M NPOJOJUKUTENbHBIX YIpaXKHEHHH, Tak Kak 3TO
MOXeT Ge3 HYXKIbl ¥ DaHee BPEMEHH YTOMHMTb MX HHCTDYMEHTDI
¥ IeHHble SK3eMIUIPHl NPeBPATHTb B 3K3eMILIADHl MaJOLCHHbIE
M HEeNpHroIHbIe AJsi BUPTYo3Hoil Mrpel. Capacare jaxe Ha pemne-
THLHSIX He IoJb3oBalicsi cBouM «CrTpaauBapuycoM», 3aMeHss ero
Xopolueit KOIHeH HHCTPYMEHTa; 3TO — NPHAMED, 3aCJyKUBAIOLIMA
BCSIYECKOTO MOAparKaHHA.

§ 11. Cpepu MysBIKAaHTOB, MIPAIOIIMX Ha CMBIYKOBBIX HHCTDY-
MEHTaX, BECbMa YacTo TIOBODPAT O TaK HAa3bIBAEMOM «HTaJbsIH-
CKOM TOHE», OO HTalbsHCKOM TeMOpe, KOoTOpblii OyATO OB
SBJSETCSl HAWJIYYIIMM M XapakTeDHbIM HMEHHO Il HTaTbSHCKAX
CMBIUKOBBEIX MHCTPYMEHTOB.

Mebl HAIpAcHO, OJHAKO, CTAPAJHCh Obl TOJYYHTb Ha STOT

cyeT Kakue-Jiu60 GoJjiee KOHKpeTHble M Oojiee TOUHBIE YKa3aHH:A.
Kpome o6LIMX yTBepxKHeHWH, Bpoxe, Hampamep, TaKux, YTO
UTAJNbSHCKHE TOH» OTJMYAETCS MATKOCTbIO, OKPYIJIOCTHIO, COe-
JIMHEHHOH C H3BECTHOH OCTPOTOH, CXOLCTBOM C U€JNOBEYECKHM
FOJNOCOM M T. I, HUYEro MHOrO II0 3TOMY IOBOAY, NO CYIIECTBY,
Mel He mosyuuM. Ho B 3TOM M HET HHMYEro YyAMBHTEJBLHOIO, TaxK
KaK TeMOp HTAJbHCKHX HHCTPYMEHTOB  OTJIMYACTCHA KpafHuM
pasHooGpasueM, H Jaxe Cpeld MHCTPYMEHTOB OAHOrO M TOTO Ke
MacTepa €[Ba JH MOXKHO HaiTH ABa TaKHX, TeM6p KOTOPBHIX HHU-
yeM He OTJHuajcs 6bl omun ot apyroro. Cxpumxku Crpanmsapuy-
ca, MOCTPOEHHBIE JIO 3MOXH PaclBeTa ero TBOPYECTBA, OTJIHMHAIOT-
csl MHBIM KAUecTBOM 3BYKa, ueM CKPHIIKH, OTHOCAmuecsd K Ha-
ABAaHHOMY TiepHOAY; DaBHBIM O0PasoM, CKDHUIKH, IOCTPOCHHLIE ¥M
II0[ KOHeI JXKM3HW, 3ByYaT MHaue, UeM CKDHMIKA Iepuoia pac-
uBera. -
§ 12. TIpo6iemMa I'POMKOCTH 3BYKAa CMBIYKOBBIX ~HHCTpYMeEH-
TOB N0 CHX NOp paspaoTaHa oueHb Majo. BrosHe onpenesenHo
MOKHO JIMIUb YTBEPKAATb, UYTO KAXKMbIHi CMBIYKOBBI HHCTPYMEHT
MOJKeT NaTh CBOH MakCHMyM TPOMKOCTH, [OCJIe Yero Bospacra-
Hye JaBJEHHS CMbIUKA Ha CTPYHBI HMKAKOIO BJHSHHS Ha yBEJH-
yeHye IPOMKOCTH HHCTDPYMEHTa He OKashiBaeT; IPOMKOCTb 3ByKa
mocjle yKa3aHHOTO MOMEHTa OCTaeTcs TIOCTOSTHHOH.




FnaBa ceabMas
JYXOBBIE UHCTPYMEHTDI

§ 1. 3Byuamum TejOM B JAYXOBBHIX MY3bIKaJbHBIX HHCTPYMEH-
Tax sBJseTcA HANONHSIOIME HX 00beM BO3MYyXa, npuxoasuufi B
KoneGanue IO BJHSHMEM CIENUATbHOrO —BO3OYMHTEJN. Crend-
(puueckoil OCOGEHHOCTBIO KaxKAOro AYXOBOTO MYy3bIKaJbHOIO HH-
CTpyMeHTa SBJsETCS TBepAas 00ojouka AJd 3ByHALLEro ob6peMa
BO3lyXa, KOTOPYI0 M HA3BIBAIOT CAMHM HHCTPYMEHTOM.

Tax kak uHepuus crTosn6a BO3AYXa, 3aKJMOUEHHOrO B o60J104-
Ke [yXOBOrO MHCTPyMEHTa, BeCbMa MaJa, TO, HECMOTps Ha 60J1b-
WIylo yUpyrocTh BO3AyXa, 8aTyXaHWe €IMHHUHOrO KosieGaHusa €o-
pepmiaercss ¢ OOJbLIOH opicTpoToil. [TosToMy  BO30YXK/IEHHOE
OJMHOUHBIM HMITY/IbCOM KosleGaHue BO3JyXa B IMOJIOCTH HYXOBOIG
MHCTPYMEHTa MOKET IpPOU3BECTH HA HAC BNCUATJCHHE KOPOTKOTO
TOJUKA ¢ CJabbIM TOHAJbHBIM IPH3BYKOM, HeE gonee. Urobnl Ay-
XOBOH My3bIKAJbHbI HHCTDYMEHT Hayaj u3/aBarb MYySbIKaJb-
HHfl 3BYK, HY’KHO IOJBOJMTb K HEMY SHEPIHIO B TCHEHHE Gostee
WIH MeHee NPOXOJIKUTEJBHOTO BpeMeHH, B (opMe CXKaToro mox
HEKOTOPHIM /iaBJIEHHEM BOSJyXa, M TOrAa, NPA  ONpPENCJIeHHDIX
YCJIOBHSIX, B HATOJMHSIONIEM XYXOBOH HHCTPYMEHT o6beMe BO3AY-
Xa BO3HMKAeT JJUTEJbHBIH, aBTOKOJeOaTeNbHbIE INpounecc, pe-
3yJIbTAT KOTOPOTO MBI BOCIDHHAMAaeM, Kak My3bIKaJbHbIH 3BYK.

Takoii aBTOKOJeOaTeJbHBIH IPOLECC MOXKHO — OXapakTepuso-
BaTh, KaK MOJBeleHHEe K 3BydamieMy o0bemy BO3MyXa SHEPrHd B
(opMe TPABWJBHO CHIETYIOUMX APYT 3a JPYroM —DPHTMUHECKUX
HMIIYJIbCOB, TIPHOBPETAIONINX MHOMKECTBEHHBIH XapakTep, nono6-
HO TOMY, Kak 310 Mbl HaGmiofaéM, Hampumep, IpH BO36YKIEeHUH
CTPYH CMBIUKOBOTO MY3BIKAJBHONO HHCTPYMEHTA TPEHHEM BOJOC
CMblUKa.

Mayiasg BeqMUHHA MHEpIMM HAaNOJHSIOUIEro OPKeCTpPOBbiEe Ny-
XOBBIE MHCTPYMEHTHl OO'beMa BO3AyXa NPHBOAMT K TOYTH MIHO-
BEHHOMY 3aTyXaHHIO 3ByKa B TOT MOMEHT, KOria TOXRENCHHEe
SHePrHM K MY3bIKaJbHOMY HHCTPYMEHTY TNpEKpaIaercs. Tonbka
B HCKJIOUATENBHO GOJBLUIMX 10 06beMy TPHAUATHABVX(bVTOBBIX
(32’) oprammbix Tpy6ax 3aTyXaHue 3BYKa HJMTCS 3aMETHBIC AJIA
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cJyxa JOJHM CEKYHIABbl, PaBHO KaK M IpU Havajie BAYBAHHS B HMX
BO3lyXa HPOXOAUT HEKOTOpas MOJSL CEeKYHABI, IIPeXJae 4YeM CTOoJ0
Boslyxa B Tpybe packauaeTcs M HAUHET MU3/aBaTh 3BYK.

CoBpeMeHHBIE OPKECTPOBBIE IYXOBblE HHCTPYMEHTHI, MMesi J0-
CTaTOYHO MaJibli 00beM HAINOJHSIOUIEr0 MX BO3AyXa, 00JamaioT
NPaKTHYeCKH MI'HOBEHHOH «OT3BIBUMBOCTBIO» !| yBeJHUHBaIOIIEHCS
[0 Mepe YMEHbLIEHHS BEJHYHHbl HHCTPYMEHTa W Macchl BO36Y-
JNUTeNsT 3BYKOBBIX KoJeOaHHH.

®Popma o6beMa BO3AyXa, 3aKJIIOUEHHOTO B IOJOCTH AYXOBOTO
MY3bIKaJIbHOTO HMHCTPYMEHTA, OKa3biBaeT OOJbBIIOE BJHSHHE Ha
€ro OT3bIBYUBOCTH U Ha KaueCTBO €ro 3Byka, IlyTeM MHOroBeKoO-
BOTO ONBITA YEJOBEK NDHUIIEJS K YNOTpeGJIeHUIO AJs MY3bIKaJlb-
HBIX LeJied YIJNMHEHHBIX CTOJOOB BO3AyXa, 3aKJIOUEHHOTO B
TPYOKH INIPH3MAaTHYECKOro, NMJIHHIPUUECKOTO, KOHHUECKOrOo, SKCIIO-
HEHIMAJILHOIO, THIEPOONMIECKOro HJIM Napabouuyeckoro npodu-
as 2. Taxuwe ynanuneHHble CTONOBI BO3AyXa Jierde H HpaBHIbHEe
PE3OHUPYIOT, NOALEPXKHBAS BO3HHUKAIOUIMH  aBTOKOJeOAaTeNbHbIH
IpoIecc, ¥ B TO K€ BpeMs B OOJblIeldl WM MeHblued CTrelneHH
00/1a1al0T CIOCOOGHOCTBI0 ONHOBPEMEHHO C OCHOBHBLIM TOHOM HJIH
XKe B KaueCTBe CaMOCTOSITEJIbHBIX 3BYKOB JaBaTh NPOHM3BOJHEIE
KonebaHusa BBICIIMX KPaTHBIX IepHOIOB (rapMoHuKHn). Mcmods-
30BaHHE TapMOHMK, KaK CaMOCTOSITENbHO 3BYUYallMX TOHOB,
JlaJlo BO3MOXKHOCTb VBEJHUHTb KOJHUECTBO H3BJEKAeMBIX H3 HH-
CTPYMEHTa 3BYKOB M PaclIMpPHUThb €ro JuallasoH IO HalpaBJeHHO
BBEDX. :

§ 2. Tlo cnocoGy Bo30Gy:KAEHHSI OPKECTPOBHIE AYXOBHIE MY3bl-
KaJibHble MHCTPYMEHTBI MOXKHO pasiesuTb Ha JBE OCHOBHBIE Ka-
TErOpHH: :

a) CBUCTSAIMMUE HHCTPYMEHTEH, B KOTOPHIX BO3GYHK-
JleHHe 3BYKa INPOUCXOAUT B pPe3yJpTare TPEHHS NBIKYLIEHCS <
HEKOTOPOH CKODOCTBIO BO3MYIIHOH CTPYH O Kpafi TBepAOro Teja
(ry6y unu nabuywm) 3 u

6) A3BIYKOBBE HHCTPYMEHTH, B KOTOPHIX BO3GYK-
JCHHE 3BYKa INPOHMCXOAUT B pe3yJbTaTe PUTMHUYECKHX H3MEHEHHII,

! OT3BIBYMBOCTBIO MBI HA3BIBAGM 'CIOCOOHOCTb MHCTPYMEHTA HAUMHATbL H3-
ZJlaBaTh 3BYK 4ePe3 MUHMMAJIbHO KOPOTKOE BpPEMS (IOCie Hadyala INOIBENEHUS K
HEMY SHEepIHH.

2B To BpeMs, KaK V IPMEMATHYECKUX ¥ IMIMHAPHUCCKHX Tpy6 mio-
Ianb WX CEUCHHA TO BCefl IIMHE OCTAeTCS MOCTOSHHON, 8 APYMHX MPODMITX
nonepeurnk Tpy6t (d) maMemsercst mo cexyiommM QGopMynaMm:

a) wommuecxas Tpy6a— 4 =d  +ax

6) skcmomennuanbHas (MoxasaTenbHast) TPyGa — dw :do . a”
5 62 — fo=—"—tc

B) rumepGoJyueckas Tpy6a — ® T s

r) mapabosnueckas Tpyba — & — d,ﬁ—‘”‘“

¢+ % Orciona mpyroe HasBaMHe 3THX HHCTPYMEHTOB — J1a 6 aJ b Li e,
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BO3HMKAIOIMX B CTpye BO3JyXa, BIYyBaeMOro B KaHaj HHCTDY-
MEHTA. DTH H3MeHeHHs CO3MAI0TCs IOCPEACTBOM O0COGOTo PHTMH-
yecKH JeHCTBYIOLIEro KianaHa, IOMELIEHHOro Ha INyTH BO3AYyMI-
HOH CTpYH.

JIpyruMu CJIOBaMH, CBHCTAIIME WM JaGyajbHble HHCTPYMEH-
Tbl Mbl MOYKEM OTHECTH K KaTerOpHH HHCTPYMEHTOB C rasoobpas-
HBIM BO30yauTesJeM 3ByKa, B TO BpeMs KaK fA3BIUKOBBIE MHCTDY-
MEHTBI CJIefyeT OTHeCTH K KaTeropud HHCTPYMEHTOB C TBEPABIM
Bo30yIuTeNEeM 3BYKa.

Cmorps mo (opme M YCTPOHCTBY BO3OYAHTENd, sA3BIYKOBBIE
MHCTPYMEHThl pasfelfloTCsi Ha JABe IPYIIBL:

1) coGCTBEeHHO A3bIUKOBB € HHCTPYMEHTH HME-
J0OT BO3OYIMTEJb B BHAE ONMHOYHOIO MJM IApHOro si3blvKa, T. €.
YIPYTOil y/JMHEHHON ILUIACTMHKH, YKDEIUIEHHOH TPy ee OCHOBa-
HHE M CBOGOZHON Ha IPOTHBOIOJIOXKHOM KOHIE. Ecin s3bIYOK
OJMHOYHBIH, TO OH OOBIYHO JIEKHT HaJ KpasM{ OTBEDPCTHS, HEPE3
KOTOpPOE BAYBAeTCS B MHCTPYMEHT BO3AYX; €CJH  sI3bIUKH JIBOH-
Hble, TO CBOMMH CBOOOJHBIMM KOHUAMH OHM NPHJEraroT APYr K
Jpyry, 00pasysi B COCTOIHHM IIOKOs INeJb JJIs NMpoXoAa BO3lyXd.

Ilpn mpoxyBaHuMH BO3IyXa sI3BIYKH NPUXOIAT B koJsebaHue,
MepHOAMUECKH H3MeHsd IJOMafp OTBEPCTHs JJIs IPOIMycKa BO3-
AyXa B KaHaJ MHCTPYMEHTa, HaudHas OT HEKOTOPOTo MaKcHMaJb-
HOTO 3HAUEHHS M IHOUTH A0 HyJst. B pesysabrare TAKOro NepHOMM-
YecKOro HepaBHOMEDHOTO IIpolycka BO3JAyXa, B KaHaje s3bliKO-
BOT'O JyXOBOIO HHCTPYMEHTa BO3HMKAIOT IIONEepeMeHHble Crylle-
HHS ¥ PaspekeHHst BO3JyXa, POXKIAloWue CTOSUYI0 — 3BYKOBYIO
BOJIHY. AHAJOrMuHasi 3BYKOBAs BOJIHA, KoJeGaHHMs KOTOPOj Mpo-
THBOIIOJIOKHBI 1o (hase Koje6aHMAM B KaHajle HHCTPYMEHTA,
BO3HUKAET B TOM O0BbEMe BO3IyXa, KOTODBIH HAaXONUTCS B pesep-
Byape, HAKOIUIAIOUIEM €ro B CXKATOM COCTOSIHHH '.

2) HHCTPYMEHTH C BOPOHKOOGPA3HBIMHU MY HIL
IMTYyKaMH#? S36[UKOB HE HMEIOT; (QYHKIMIO A3BIYKOB 6epyT
Ha ce6s 0COGbLIM 06PasoM CJOKEHHBIE, HATSIHYTHIE U CONMMKEH-
HBle KpasiMH TYGbl Hrpalollero, KOTOpbie OH IPHKMAABIBAET X
yrayGIeHHOMY YCTBIO KaHana HHCTpymenta. Ilpu npoaysanni
BO3/yXa, NOCJeIHHH, HACUIbCTBEHHO pasiABuras IIeTb MEXIy
ry6aMy, NPUBOIUT MX B Kosefamne, pe3yJbTaTOM HEro siBjsfercd
IIepHOJMYECKOe YBeJHUeHHe WM YMeHbIIeHHe —Iuomand IiesH
Mexkay ry6aMu, a CJIef0oBaTeJbHO, W IEPHOJHYECKOE H3MEHEHHE
KOJIMYECTBA IIOCTYMAWOIIEro B KaHaJ HHCTPYMEHTa BO3ZyXa.

1 Tpy6oTnpOBOIE], MeXH, NBIXaTeNbHble NYTH YeJOBeKa.

2 Tepmun npepnoxern H. A. Tap6ysospim. Ciepyer NMMeTb B BMIY, HTO
WHCTPYMEHTB C BOPOHKOOGDA3HBIMH MYHNILTYKAMH B OCLIMHOM MYSBIKaTbHOHR
TPaKTHKE 9acTO Ha3bIBAIOTCH TAKKe aMOyIIOPHBIMM HHCTPYMeEHTa-
M¥ (3TOT TepMHH GbLT TPUMEHEH B 1-M M3JaHMM HACTOSLIETO yuebGHuka). 1o
Ha3BaHME [0 HEKOTOPOH CTETMeHM YKasbIBaeT Ha HCKIIOUATENbHO BAXHYIO DOJIb
17151 3BYKOOGPa3oBaHMsl B STHX MHCTPyMeHTaX aMmGymuopa, T. €. 0COOBIM CIOCO-
GOM CIOXKEHHBIX I'y6 MYsbIKaHTa,
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Takum cOpasom, HelicTBHe Iyl HIpAOLIEro CXOMKO C AeHCTBH-
€M JBOMHBIX fI3HIYKOB, C TOH TOJIBKO pasHHlEH, YTO ryObl sB-
JAIOTCA MATKMMH MacCHBHBIMH $3bIYKaMH I€PENOHYaTOro THIIA.
Bosuukaiomue Benencrsue AeHCTBHS Iy6 NepHOAMYECKHe CryIe-
HAsL M pa3pexeHus BO3LyXa pPOXKAAIOT B KaHajlle MHCTPYMEHTa
8BYKOBYIO BOJIHY; aHaJOTMYHOe el KosieGaTesbHOe ABMIKEHHE, HO
C NPOTHBONOJIOXKHOH (pa3oi, BO3HHKAeT OJHOBPEMEHHO B JbIXa-
TEJbHBIX IYTAX WUrPAOLIEro YejoBeKa,

Hcxoms us aTOro, MBI JOJIKHBHI paccMaTpHBATh AYXOBble HH-
CTPYMEHTHI ¢ razoo0pasHbIM BO3OYIHTENEM (T. €. CBHCTSIIVE HJH
Jabuasbhble), KaK JABOHHble CBS3aHHbIE aKYCTHYECKHE CHCTEMBI:
BosGynutenbtkonebaTeJdbHBE mpomecc B pe-
B0HHpYyHOIEeH HaACTaBKe.

Bce xe nyxoBble HHCTPYMEHTHl C TBEDIALIM BO3GYIHTENEM
(T. e. A3bIUKOBbIE H aMOYINIOPHbIE MHCTPYMEHTH) Mbl  JOJKHbI
paccMaTpuBaTh, KakK TPOHHbIE CBS3aHHBIE aKyCTHYECKHE CHCTe-
Mbl: KOJNeGaTeJbHBH NpPOLECC B PE3OHHUPYIOIIE i
HagcTaBKetBo36yauTenbtkoNeGaTeNbHBIH NPoO-
LeccBpesepByape c3alaCHBM BO3AYXOM.

YcnoxHenHe CHCTEMBI BO BTOPOM CJIyYae BHISHIBAET GOJIBLIYIO
CJIOKHOCTb KOJIEGATEJIbHOTO NPOLECCa Y sI3BIYKOBBIX H aMOYIIIOP-
HBIX MHCTPYMEHTOB, 4TO INIPHBOAMUT K OOJblIeH CJIOMHOCTH CIeK-
Tpa MX 8BYKOB, IIO CDaBHEHHIO C 3BYKaMH JaGHaJbHBIX HHCTDY-
MEHTOB.




FnaBa BochbMas
3BYKOBBIE KOJIEBAHHSI TA300BPA3HbBIX TEJI

§ 1. UccaenoBanus NpOLECCOB, NPOHCXONAIINX BO BpeMs 3BY-
K00OpasoBaHAsl B JYXOBBIX MY3bIKAJIbHBIX HHCTDYMEHTaX, IPUBO-
IST K 3aKJIOYEHHMIO, YTO OCHOBHOH UDHMYMHOM BO3HHKHOBEHMS
3BYKOBLIX KOJeGaHMi B HANOJHSIONIEM JIyXOBOH MY3blKaJbHBIA
MHCTPYMeHT o0beMe BO3JyXa M B OKpyKalouleii ero arMocdepe
ABJSETCS H3MEHEeHHe CKODPOCTH JBMXKEHHS BO3JyXa, BhHI3BaHHOE
CTOJIKHOBEHHEM BO3AYIIHOW CTPYH C HaXOJAIIKUMCS Ha ee MyTH
TBEPALIM TEJIOM.

Bo3HHKHOBeHHe 3BYKOBBIX KOJieGaHuil IpH NOAOOHBIX 0GCTOSA-
TEJbCTBAX MOXKHO HaOJI0JaTh B OKpYKalolleid Hac JeHCTBUTEJNb-
HOCTH, Kak, Hampumep, B TyJeHHM TejerpadHbiXx NPOBOLOB TNpPH
CHJIbHOM GOKOBOM BeTpe, B CBHCTe OMua IPH PacCEKaHHW¥ UM BO3-
AyXa U T. I .

sIBneHue, CXONHOE C TyHeHHEM TejerpadHLIX INPOBOAOB, yXKe
M3laBHA MCIIOJb30BAHO UYEJOBEKOM B CBOeOOpasHOM  MY3blKaJib-
HOM HHCTPyMeHTe — 30JOBOH apde, npeIcTaBisgioLel
paMKy C HaTSIHYTHIMM Ha HeH CTpyHaMM, KOTopas CTaBUTCS Ha
nytu myiouero Berpa!. Ilpu ABMKEHHH BO3JyXa MHMO CTPYH,
NocJeHHe ITPHUXOASIT B KoJeGaHHf, 4acTOTa KOTOPbIX MeEHSeTCs
B 3aBUCHMOCTH OT CKODOCTH BeTpa, YBeJIHUMBAsACh IIPH €& BO3pa-
CTaHHH.

Hccaenosanust mponeccoB o0TeKaHMsl TNOTOKA Iasd WIH XKHA-
KOCTH BOKDYI' CTOSIIIEr0 Ha NYTH UMJIMHIDHUECKOrOo Teja IoKa-
3BIBAIOT, YTO 3a STHM TEJOM BO3HHMKAIOT BHXPEBble SIBJICHHS
{puc. 41). Ecan nunuHapuyeckoe TeJo, ABJSIOUISECsS NPENsTCTBH-
oM, MOKET B HM3BECTHBIX IIpejiesiaXx H3MEHATb CBOE TIOJIOKEHHUL,
TO, TIPH HEKQTOPOH CKODOCTH INOTOKAa, 00pa3yloliuecs BHUXpeBbie
NBHXKEHHS] YBJIEKAIOT 3TO TeJ0, ¥ OHO HAauHHAeT, COBEpIUaTh KO-
JebaTelpible OBHKEHHS B IJIOCKOCTH, NepNeHIHKYJAIDHON K Ha-
LpaBJeHHI0 ABHXKEHHS IIOTOKA.

1 Ilng yayuluenusi JeHCTBHS 30J10By apdy oObYHO CHAGXKAIOT ABYyMS IIH-
POKHMH pacTpy6aMH, KOHLEHTPHDYVIOUWIMH BOZLYLIIHbIH {@OTOK W HalpaBisio-
LWIMM ero Ha CTpPYHBL
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OTo sIBJeHHe MBI MOXKEM HaGOAaTh, NOTPYXas IadKy B
OLICTPBI TOTOK BOABI; NIPH 3TOM BO3HHKAIOT CUJbHBIE IONEped-
Hple KOJIeDaHHsT NaJIKH, UYBCTBYEMbIE DYKO.

[lpunarast naHHBle TOrO OMBITA K 0JI0BOH apde, MBI BHANM,
4TO CTPYHBI HOCJEHeH Takike KOJeOJI0TCs IIPeHMYLIECTBEHHO B
IUIOCKOCTH, NepPHeHANKYJSIPHOR K HanpaBjeHno Berpa. Ilpu stoMm
CTPYHA MOMKeT COBepIlaThb KoJeGaHHs HEe TOJBKO CO CBOEH OCHOB-
HOH YacTOTOH; yBeJIMYEHHE CKOPOCTH BETpA 3aCTaBJsieT ee  Co-
Beplwath Gojiee uyacTbhie KoJeGaHUA, OpHUEM OHa pasjeiserTcs Ha
HECKOJIBKO YacTel, KOJNeOMIOIHNXCA ¢ 4acTOTaMH ee TapMOHHK.

B cBow ouepesnb, yCTaHABJIMBAIOLIHECH NMEPUOAMUECKUE KOJ&-
6aHusi CTPYHBI BJHSIIOT OPraHU3YIOLWIUM M DPUTMUBHPYIOUIMM OO-
pasoM Ha BO3HUKHOBEHHE BHXpeH BOKDYI Hee, KOTODble TaxKuMm
06pa3oy CTAHOBATCS TaKiKe NEPUOTHYECKUMH.

B pesyabrate obOpasoBaHus BHXpeH, B NOTOKE BO3HHKAIOT Iie-
pHOJIHUECKHEe M3MEHEHHMS] CKOPOCTH, BBI3BIBAIOIINE ITOSBJIEHUE MeCT-
HBIX CTYIIEHHH M paspexXeHHH, a 3TO, B CBOI0 OUEpelb, BEAST
K NOSIBIEHHIO B HEM 3BYKOBBIX BOJIH.

Tourble MCCACMOBAHNA TPOMCXOAAIINX DPH ITOM SBJIEHME OOGHAPYMMBAIOT
QIEeNYIOMYI0 3aBHCHMOCTD:

i const,
re V — CKOPOCTh BO3AYIIHOTO IOTOKA,
n— 9ucao KodeGauull CTPYHBl H
d —ee amametp. ;

kV
Orciona n = g T © UACTOTa BOSHAKAIONIHX KovieGannii CTPYHB! NPAMO

nponopuMoHaJbida CKODOCTH NOTOKA.
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B «ryuae 9010BOH apdul Mbl WMeeM JBuMKeHHe CBOGOAHOTO NOTOKA ar-
Moc(epHOro BO3LyXa IO OTHOIIEHMIO K HAXONSUIEMYCS Ha €ro fyTH TBepAOMY
Tely. AHAJOTWUHbE K€ SBJICHHSA BOSHHKHOBEHHs! BUXPEBBIX IBHKEeHMHA M CBf-
3aHHBIX © HHMH SBYKOBBIX KoJeOaHuil HaOJMIONAlOTC M B ClIyyae JBMKEHHA
TBEPIOTO TeJa B HETIONBHKHOM BO3LyXe, HalpuMep, TPH paccexanuu ero Ou-
yoM. KauecTBeHHasi M KOJIMUECTBEHHAsi CTODOHBI SABJIEHHS OT 3T0r0 He Me-
HAOTCS.

§ 2. OcraHaBiuBasi BHUMAaHHe Ha SBJEHHSX, COIPOBOKAAIO-
LIKX 3BYKOOOpa3oBaHHe Yy CBHCTSIIMX MY3bIKaJbHBIX HHCTPyMEH-
toB (¢pueiita, cBUpesb, opraHHble TPyObl), Mbl BUAMM 31eChb Clie-
AYyIOIMEe KOMIIOHEHTH, y4acTBYIOIHe B 3BYKOOOPa30BaHHU:

1) MCTOYUHMK CHJBI, BbI3bIBAIOIIMH JABMXKEHHE BO3MYIUIHOH
CTPYY;

2) npucnocodbjeHHe IJis €e PeryJupoBaHUA W HalpaBJIEeHHUd;

3) TBeploe TEJO, BXOJsIee BO B3aHMOJeHCTBHE C BO3AYIIHOM
CTpyeH, u

4) pesoHaHCHAass HaJCTaBKa, DEryJUPYIOIlas H DPUTMHU3HpYIO-
Hasi Ipolecc 3BYKOOOpa3soBaHHUS.

B caydae ymorpeGisieMOi B HacTosllee BpPeMs MONEPEUHOH
OPKEeCTpPOBOH ¢Gaedd TH Mb HMEEM B KauecTBe HCTOYHHKA,
BLI3LIBAIOILErO JBUXKEHHE BOBIYIIHOH CTPYH, MEXaHM3M JibIXaTesb-
HOTO armapaTa desoBeka. [Ipm 3TOM IIOJIOCTH JIeTKHX, NblXaTesb-
HOro ropJjia, GPOHX M HMX Da3BeTBJICHHH, TOPTAHM, HOCOTJIOTKH H
pTa gBJSIETCS Pe3epByapoM, B KOTOPOM HAKOIISIETCS HY KHBIH IJIst
3BYKOOOPA3OBaHMsS BO3AYX, a CHJIA MbIUI JAxHa(parMel, rpynHOH
KJETKH, JIHIA H IIeH—TeM HCTOUYHHKOM 3HEpPIHH, KOTOPHIH BHI3BI-
BaeT IIpeBbIlIeHHe NaBJIEHHs 3TOro 3amaca BO3JyXa Hal aTMo-
cthepHBIM JaBjeHHeM U MOOYXKAAeT ero No3TOMY, NPH OTKPHIBAHHU
ry5, ¢ Gospliell WM MEHbUICH CKOPOCTHIO BHIXOJUTH HADYXKY.

ITpucnocob/ieHHeM Ajisl PeryJHpPOBaHKsl ¥ HallPaBJIE€HUs] BO3MYLI-
HOW CTPYyH SIBJISIIOTCS TyOBI MY3bIKaHTa, a TaKXke ero s3blk, KOH-
YHK KOTOPOI'O UrpaeT poJjib BCIOMOTATENLHOIO KjanaHa, Aarollero
BO3MOXKHOCTh OTKPBIBATH IIedb MeXIy I'y0aMM M 3aKphIBaTb ee.

TBepzbIM TesoM, BXOASIINM BO B3aUMOJEHCTBME C BBIXOIS-
el W30 pra My3bIKaHTa BO3AYLIHOH cTpyeil, siBigercs Kpai 6o-
KOBOI'O OTBEPCTHSl B CTEHKE T'OJIOBKH (JICHTHL

Haxkonen, cambiii xopnyc (aelTsl, NpeicTaBIdOLUI B ee CO-
BPEMEHHOH KOHCTPYKIHMH IMIHHADHYECKYIO TPYOKY !, 3aKpBITYiO
BOJIM3M OTBEPCTHS IJisi BIYBaHHs BO3MyXa TBEPIOH NpPOOKOH, OT-
KPBITYIO Ha NPOTHBOIOJOXKHOM KOHIE M CHalXEeHHYI0 MHOTOYHC-
JIeHHBIMY GOKOBBLIMH OTBEDCTHSIMH, SBJISETCS TOH DPe30HaHCHOH
HaJCTaBKOH, KOTOpAasi PETyJHpYeT IPOLece 3BYKOOOpa3OBAHHA.

HccnenoBanye sBieHUH, BOBHMKAIOMMX B CTPYe rasa MJH KHIKOCTH, BbITe-
KaIOMMX € HEKOTOPOH CKODPOCTBIO U3 Y3KOTO OTBEDCTHsST MM IIeJH, NOKa3biBa-

1 T, e. cucreMbl Teobanbna DBema; B (uiefiTe craporo THla KaHajl uMeil
KOHWUECKYI0 GOPMY, mpHUeM €ro JHaMeTP YMeHBUIAJICA 110 HANPaBJeHHIO K Bbl-
XOIHOMY KOHILLY.
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J0T, uTO 3[eCh Takxke  BOHHKAIOT ‘Buxpespe  gBiokenns  (puc. 42).
Ha6nonenns, caenanupe KapppepoM HaJ MOJENSMH ODPraHHBIX TPYy0, mokasa-
M, UTO B BOSAYUIHOH CTpye, BbiXofllell w3 LienH TPYORl, TIPH CTOJIKHOBEHRH

Puc. 43
ee ¢ ryboit min «iabuymoM» TPYOH, B CBA3H C NIPOMCXOISUINM 0OPH 3TOM
TpeHMeM H WBMeHEHHEM OKODOCTH, TAKIKE BOSHMKAIOT BHXDeoGpasibie JBHKE-
HYS, PacnpoCTpansiolyecss ABYMsl MOTOKaMu 1o ofe CTOPOHE! OT TBEPROTO Te-
aa (puc. 43)
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B pesyiabTaTe BOSHUKHOBEHHS STHX BUXpeH, B CTPye BO3AyXa MOSIBJISIOTCH
[epHONHUECKHE HIMEHEHHs CKOPOCTH JMBHXKeHHH, 2 cleloBaTeAbHO, M OCBs3aH-
gple C STHM MeCTHble CTyUIeHHsl H PaspexeHHs, BelyIlHe K BO3HHKHOBEHHIO
3BYKOBBIX KoueGanui.

B [efCTBHTEJBHOCTH YA2eTCs MOJMY4YHTb TOH OTpefeNeHHoR BBICOTH, Ha-
npapJss NOTOK BOSAYXA C HEKOTOPOH NOCTOSIHHOA CKOPOCTBIO Ha Kpa#t TBep-
JOTO TeJa, OTCTOSIIENO OT OTBEPCTHS Ha ONpEeIENCHHOM paCCTOSHHH. Hccrneno-
BaHMe TAKHX <KDaeBbiX TOHOB» (KaK HX »a3paj PuuaprcoH) NIpHBENO K CJe-

U
AyloWeMy MPOCTOMY BBIPAXKEHHIO: n:l—,
fIe n—uucio KoeGamnii B TONYIaeMOM 3ByKe,

] — paccTosiHEe MKy BOSHHKAIOIMMY B CTPYye BHXPAMH (B 4acTHOM CIay-
qae 1= fy). -

U—aV, 1. e. U ecTb BeJHUMHA, MPAMO NPONOPUHOHAJIBHAS CKOPOCTH HcTe-
gemust V, IPHUEM a ecThb KOHCTAaHTA, 3aBHCAIMAs OT NPHPOAM asa.

Hpyrumu ciosamu V:nfo = const.

Ecau f ocraercss NMOCTOSHHEIM, a V IOCTeNEHHO YBEeJIMUHBAETCH, TO BMe-
CcTe ¢ TeéM COOTBETCTBEHHO YBEJHUHBaeTCS H N, MOKa V me JOCTHrHET IpHOJH-
3UTENbHO ABOHHON BETHYHHBI IIPOTHB mepBonayaiabHofi. Torxa, mocie mnepuosa
HEKOTOPO#l HeyCTOHUMBOCTH 3BYKa, mocJIeNHUE BIpPYT Cpasy IlepeckakuBaeT Ha
oKkTaBy BBEpX. IIpoH3Ofiler Tak HA3bIBAEMOE <IEPelyBAHUE>, TpH KOTOPOM
cron6 Bo3AyXa B Pe3oHATOpE DPASNENHTCH HA JBe onebmomuecst yacth. 1Ipu
laJbHeiieM YBeJNIeHMH MOXKHO NOJNYYHTb Cjefyiolulee NepelyBaHue, co-
npoBOXKAaeMoe AajbHEANINM YaCTHIHBIM TOHOM—TYONeuMod, H T. X., A0 H3-
BECTHOIO Ipefena, ONpenesieMoro ¢opMo#i pesoHaTOpa H 06CTaHOBKOA
OTIBITA.

MysbiKaHT, HDpalolluil Ha COBPEMeHHOA OPKeCTPOBOH ¢unefite, HCIONB3YeT
TIPOMCXONSILIKE TIPH 3TOM BHXPeBbIE SBJICHNS TAKMM o6pa3oM, 4TO, Hrpas HHu3-
Kue 3BYKd, OH AyeT B aMGYIIIOpHOe OTBepCTHE CPABHHTEILHO cnabo, ¢ yMepeH-
HOM WM Jaxe ¢ HeGoMblIoN ckopocrbio. IIpu Kenanuy H3bjedb Gouyiee BHICO-
KHe 3BYKH, HampyuMep, BO BTODOH HJIH TpaeThell OKTaBaX AHanasoHa ¢i1e#iTH, OH
HeCKONbKO CYXWBAeT Liedb MeXNy yb6aMuy M ycuinBaer BRyBaHue BO3IYyXa,
yBenuumsas TakuM obGpasoM V. Ilpu sToM OH mONIYYaeT, nyreM nepefyBaHHS,
JeJaTeIBHYI0 €My BHICUIYI0 TapMOHHKY (2, 3 MM 4). SIBnenue mepelyBaHHUT
MOMeT GHITh HATJISAHO BBHIPAXEHO Ha Clelylolled auarpamme (puc. 44), tne

Nepedysariue

-
e
-

prﬁanoﬁo

-

-

v -

Puc. 44

MYHKTHDHAS JIMHAS TMOKA3bIBaeT yBeJHYeHHe V, a ciouHble KpHBble JHHHA—
BBICOTH COOTBETCTBYIOIHMX IIOJIyYyaeMbIX TPH STOM 3BYKOB. MBl BUIMM, YTO NPH
HeKoTOpO# Bequuuze V MOTYT OZHOBPEMEHHO CyLUECTBOBATE ycioBusi, 6aaro-
npusiTHbIE JJI JBYX T'apMOHHK; pEIGOp TOA wiM WMHOM H3 HHMX 33BHCHT OT He-
KOTOPHIX YCJIOBHH, OTpefelsieMBIX MYy3bIKaHTOM (nampumep, PasIHUHbIE KOMOH-
HAIUW BAKPHITHIX ¥ OTKPHITHIX GOKOBBIX OTBEpCTHH) . :
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Ananus BbHIETPUBEJEHHBIX QOPMYJ, ONPENESIOUX OBIMe YCJIOBUS ST
BO3HHKHOBEHMSI «KDaeBblX» TOHOB IPHBOOMT €llle M K TOMY 3aKIIOUeHHIO, uTO,
[0 Mepe NOBBIIIEHHs] YaCTOTHl KosieOaHWH y (TaGMalbHBIX (CBHUCTSILIHX) My3bl-
KaJbHbIX HHCTPYMEHTOB, CHJIa HX 3BYKa JOJKHA BO3PacTaTh. DTa 3aBHCHMOCTb
MONTBEPKIAETCS Ha NPAKTHKE U XOPOIIO M3BRCTHA BCEM MIPAIOIMM Ha CBH-
CTSIIMX MY3bIKAJbHEIX HHCTPYMeHTaX. HuaKue 3BYKM Ha HHUX HMEIOT Manayio
CHJIY, H MY3BIKaHT He MOXET JaBaTb Ha HMX f W /7, HaoGOPOT, 3BYKHM BbiCIIeH
OKTaBbl WX JMana3oHa BCenNa CHJIbLHBI H IPOH3HTENIBHEl, H Ha 3THX 3BYyKax He-
BO3MOXKHO TOJIyYHTb p U pp. B 0cOGeHHOCTH pe3Ko 3Ta O0COGEHHOCTb BBIPAKE-
Ha B (JIeATe-HKKONO, a TaKXKe y HHCTPYMEHTOB CO CBHCTKOBBIM MYHIITY-
KoM (cBHpenb, (uaxosaer w T. o). .

Y SA3bIYKOBBIX M aMOYUNIOPHBIX HHCTDYMEHTOB, GJarofaps HaJHYMIO [IpO-
MEXCYTOUHOTO BO3AYLIHOTO KJIalaHa, BJIMSIOIEr0 Ha KOJMUYECTBO NOCTYMAIOILe-
Io B KaHaJl MHCTPYMEHTA BO3JyXa, TAKOE COOTHOIUEHHE CHUJIbI 3BYKa C BBICOTOM
BBIDAXXEHO HE SICHO, M HHOrJA Jaxke Ha6iiofaercsi o6paTHOE COOTHOILGHHE.
(TTompoGHOCTH M. HHXe, B COOTBETCTBYIOIIUX §§ pykoBoicTBA.)

Ilpu umrpe Ha ¢anelite [Tama Mb HMMeeM CXOIHble, HO HECKOJbKO 50-
Jiee MPOCTHIE YCIOBHS 3BYKoOoOpasoBamus. IIpu coxpameHuH Tex e YCJIOBHE
HCIIONb30BAHHUS YeJOBEUECKOTO JbIXaTeJbHOTO annapara M crmocoba HampasJe-
Hust Ty6aMu CTPyM BO3JyXa Ha Kpas TpyOoueK GiielThl, mpueMOoM mNeperyBa-
HHusl 31ech OOBIMHO He mOvIb3yioTesl. CKODPOCTb ROSAYLMHOK CTPYH —OCTaercs
NPHOMH3HTENBHO MOCTOSHHOMN, HJIH KOJeGIeTCs B CPAaBHHTENbHO HEGOJIbIIHX Tpa-
Huuax, Kak nmpaBmio, M3 Kaxnoil TPyGOuKM 9Toi (JIeliThl, 3aKPHITON HA HHK-
HEM KOHLE IIYXOH MNeperoposkofl uiu npoGxoH, H3BJIEKAeTCS TOJNBKO OMHH OC-
HOBHOH 3BYK, BBICOTA KOTOPOI'G ONpEIEJNSIeTCsl NMMHON TPYOKH H 3aKJIOYEHHOTO
B HeH cronba BOsZyxa.

§ 3. 3akoHbl Kose6GaHHMs BO3AYUIHLIX CTOJIGOB

BCero Jierde M yao0Hee MOTYT OBITb M3yUeHBl Ha OD-

raHHbIX Tpy6ax. Byayuu 1o ycroBHSIM 3ByKOO6Da30-

BaHHUS DOACTBEHHBIMH (aefiTaM U SIBJASSICb TaKiKe

CBHCTSILIUMH JyXOBLIMH MY3BbIKAJbHBIMU OPYAUSIMH,

OPTaHHbE TPYOL! HMEIOT CJeIyIollee YCTPOHCTRO.

B 0CHOBHOM KOpIyC OpraHHOii TpyObl HMeeT, KaK

9TO MOKa3bIBAE€T CaMO €e HasBaHue, BHI U (HopMmy

F' Gomee mmu menee mrunHOM TPYOKH, KDPYIVIOTO MM

IPU3MATHYeCKOro (OOBIYHO KBAaAPATHOTO HJH IIPsi-
MOYTOJIbHOTO) ceuenust (puc. 45).

B Hmxneil wyacti TpyGH HMMeercss TpyGuaras
HOXKa A, 1o KaHaly KOTOpPoH B TpyGy BIyBaeTcs
Bosayx. Ilocaenunil nonagaer B HHIKHIOIO Kamepy
TpyOul B, a oTTyzna BBIXOAMT ILIOCKOH JIEHTOYHOI
cTpyeil uepes Iumesneofpasuoe orBepctHe C. Broixo-
B nawast u3 C cTpys BO3LyXa, BCTPeuasich C OCTPBIM

KpaeM ryonl D, nequTcst 3THM Kpaem Ha 1Ba NOTOKA

U BBIXOAHUT YaCTHYHO B OKPYKaloIIylo aTMochepy
A uepes oxuo E B cTeHke TpyGbl, 4acTHIHO K€ TIONAA-

eT B KaHas1 TpyGu F.

Puc. 45 [To onncaHHOMY paHee, B pesy/bTaTe CTOJKHOBE-

Husi ¢ ryGoi D, perxonsiuedf us C cTpyum Bo3nyxa, B
TNOCJIEIHEl BOSHMKAIOT PUTMHYECKHE BHXPEBLIe IBHIKEHHUS, BCJIEl-
CTBHE IOSIBJIEHHST «KPAEBOrO TOHA»; B 3TOM CJyyae BO3HHKAET TaK
HaselBaeMasi CBSI3aHHAsl aKyCTHYeCKasl CHCTeMa, TaK KaK KpaeBhle
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TOHBI, poXKJaloluecss y ry6bl TpyObl, B3aHMOJEHCTBYIOT C HaTy-
pasbHbIMH DE30HAHCHBIMH YaCTOTAMH CTOJI0a BO3yxa, 3aK/IOYeH-
HOro B KaHaJe TpyOnl F. [IpyruMu cjoBaMu, 3BYK CBHCTSLIEH OD-
raHHOH TPYOHl sIBJIsIeTCST BOOOLIe OAHHM H3 BO3MOXKHBIX KPaeBhbIX
TOHOB, olpejesseMbx paccroguueM CD (BeicoToil ry6bi), maBie-
HHEeM II0faBaeMoro B TpyOy BO3JAyXa W AJIHHOH Pe30HAHCHOH Haj-
CTaBKH. DTO 3HAUMT, UTO 3AKJIOUEHHBIH B KaHal TPyOul F o6beM
BO3JyXa, MMes OIpeJeseHHble IeOMETPHYECKHEe pa3Mephl u o6.a-
JAasi COOTBETCTBYIOLIEH NMOCJTEeIHUM COOCTBEHHOH 4acTOoToH KoJeGa-
HUH, IPUXOAUT B BO3OYKACHHE U NPUHYIUTEJbHEIM 06pa3oM pery-
JIUpYeT YacToTy 00pa30oBaHUs BO3NYIUHLIX Buxpeil y ry6w D, a
CJ1e0BaTe/IbHO, U CBI3AHHBIX C HUMM IIEPHOAUYECKUX CTYLIEHHH U
paspexeHuil Bo3ayxa. BosHuKIIasi B pesysibTaTe TAKOro B3aWMO-
JleHCTBHA 3BYKOBasi BOJIHA DacCMpOCTpaHseTcss BAOMb KaHajga Tpy-
ool F. Jlofigs 1o xoHna TpyObl, BOJHA OTpa)kaercs o0paTHO M Ta-
KHM 006pa3oM B TOJIOCTH TPYOBI BO3HHKAET CTOSYasi 3BYKOBAst BOJI-
Ha C ONpeJesleHHBIM IepHOJOM KoJeOaHHH, T. e. C OonpeaeseHHOl
BBICOTOH TOHA.

[Toxa B nosoctb TPyOBl IOABOAUTCH uepe3 Iesb C
OTOK CXKATOro BO3JIyXa, B TPyOe CYILECTBYET YCTOIYH-
BBl aBTOKO/IeGATe/NbHBII pexKuM, GBICTPO INpeKpalalo-
wuiicsi B MOMEHT HpeKpallleHHsl MOJZAaud BO3AyXa.

B 3aBHCHMOCTH OT YCTpPOHCTBAa OpraHHOH TpPYOBHI,
poIeCcC BO3HUKHOBEHHUSI CTOSTUEH 3BYKOBOH BOJIHBL IIPO-
TeKaeT Pas3jMYHBIM 06pasoM.

A. 3akppiTele Tpy6bl. Ecou MBI HMMeeM OpraHHYIO
TpyOy, 3aKpHITYI0O TBepHOHl CTEHKOH WU NMPOOKOH Ha
KOHIle, TIPOTHBONOJMOXKHOMY oKHY E (puc. 46), To 06-
pasoBaHue cTOsiYell BOJHBEI B HeH MPOUCXOJUT B CJe-
OyIoLIeM BHJE.

Bosuukarmast y okaa E myuHocTh poxkaaer BoJHY,
KOTOpasi HOXOMUT, IPH TIOCTETIEHHOM ITafeHUy aMILTUTY-
Ibl KoJleGaHH CKOPOCTH YaCTHUIL U OJHOBPEMEHHOM yBe-
NTHYEHHH aMILIUTYABl KoJeOaHUil AaBJ/eHus, 1O BepXxHei
neperopoaxu G, oTpaxaercss OT Hee W BO3BpallaeTcs K
okHy E. Ilpu stoM y G BO3HHKA&T y3€J BOJIHLI, Xapak-
TePU3YIOILUICS MaKCHUMAaJbHBIM H3MeHeHHeM JaBJEHHS
BO3Ayxa; y okHa E ocraercs myyHocTh KoJeGauuii, xa-
PaKTepH3YIOIAsCs MHHHMAaJbHbBIM H3MEHeHHeM JaBJie-
HHMS BO3JyXa, DM CPeflHEM 3HAUYEeHHH, PaBHOM aTMO-
chepromy nmapaenuto. Takum oGpasoM, AJnHHA BepxHei
Kamepbl TpyObl 6yAeT paBHa mpuGausuTesbHo 1/4 mn-
Hbl BOJIHBI TOTO 3BYKa, KOTOPHIH COOTBETCTBYET €€ OCHOBHOMY TO-
HYy, T. €.

L=1% :4

ITpu ycunenun BAyBaHHSI BO3MyXa, B OCOGEHHOCTH €CJIM IIOIe-
peunuk TpyObl Maj CPaBHUTEJBHO C €e JJIHHOH, a BHICOTA TIyGbl
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(1. e. okHa E) HesnauutesbHa, BClel, 8a NEPHOJOM HEKOTOPOM
HEYCTOHYMBOCTH 3ByKa HaCTyIlaeT MOMEHT INepelyBaHus. Bmecro
OCHOBHOTO TOHa Tpy6a HauMHaeT HM3AaBaTh AYONELHUMY OT HeEro,
SABJISIOILYIOCST BTOPHIM YaCTHYHBIM TOHOM 3TOH TPYOHI

HccnenoBanue NpOHCXONAIIET0 IPH 3TOM  KoyeOaTeJbHOTO
nponecca IOKa3blBaeT, 4TO, KDOME COXPAHSIOLIEroCsl ¥ 3aKPhiTOrO
KoHna Tpy6el G y3na koseGaHuil, B ee KaHaje IOSBJSETCS elle
sTopoii y3esm Gi (puc. 47), pacmosioxXeHHEIH Ha ‘paccrosHuu 1/3
OJuHBL KaHajaa oT okHa E. CooTBeTcTBeHHO 3TOMY, B MPOMEXKY-
TouHOH Touke E; mosBisiercss BTOpasi MyyHOCTb, a JJIHHA TPYOH
H JJIMHA BOJIHBI IIOJYYaIOLIErocss 3ByKa GYAyT HaXONUTHCH B Clle-
JAYIOLIEM OTHOIIEHUH:

L=3)\2:4

[lpy manbHelilleM yCHJIEHHH BIYBaHHS MBI MOXEM MOJYYHTb
clefylouine 4acTHYHbIe TOHBI: 3-H, 4-if u T. n. (puc. 48 a u 6).
Bo Bcex 3TuX ci1ydasx y sakpeIToro Kosna tpy6el G coxpaHsercs
y3esi Kone6aHHH, a B KaHaJe TPYOB! MOSIBJISIOTCS JAOTIOJHUTENbHBIE
yann Gy, Gg ¥ T. 1., @ B IPOMeXYTOUHHIX Toukax E, Eo, u T. 1. —
JIOTIOJIHHTENIbHBIE TYYHOCTH KoJebGaHui. Ilpw sToM coorHoluedHs

|
|
[
1
|

Puc. 48a Puc. 486

JJTHHBL BOJIHBI TIOJTy4alOWUMXCA 3BYKOB M IJHHBI TPYObl BEIPAKAIOT-
cs CyIefyroluM o6pasoM:
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= 8kz : 4
= T\ : 4
=94 : 4

ST

4 T. A

Orcioga MOryT ORITb BHIBEJEHBI:

1. IlepBrli 3aKOH 3ByYamHs OpraHHBIX JaOHAJbHBIX TPYyO: —
3aKphTasg JabuaabHass Tpy6a JgaeT OCHOBHOM
TOH, AJHHA BOJHE KOTOPDOTO paBHAa YuYeTBepeH-
HOH AJHHe BepPXHeH pe3OHHUDYWUeH YacCTH TPY-
6 Bl

2. Bropoil 3aKOH: —NI DU NepelyBaHHH 3aKpPHTAS
JabuaapHasd Tpy6a JaeT TONbKO HeUYeTHBI € I'ap-
MOHHKH OT €€ OCHOBHOTIO TOHa.

HaGmoneHuss mokasblBalOT, 4TC YeM yiKe KaHaJ 3aKphITo#
TPYOHI, TeM Jlerde H3BJEKAlOTCS BLICOKHE HOMepa ee I'apMOHHK H
TeM MeHee YCTOHUMBEIM CTaHOBHTCSI ee OCHOBHOH ToH. Ilpu yno-
TpebJieHu! OuYeHb y3KOH M JJIHHHOH TPYyObl OCHOBHOH TOH MOXKeT
Jaxe OTCYTCTBOBATb. :

W Hao60opoT: KOpOTKHE U ILIMPOKHE 3aKphIThie -TPYObl, HANpH-
Mep, npubsamxawouuecs no ¢opme K Ky6y, mapy 4 T. I., MOTYT
HU3RXaBaTb TOJbKO OCHOBHOH TOH M H3BJeUb W3 HHUX TOHHI IIepeny-
BAHHUS CTAHOBUTCS .HEeBO3MOXKHBIM. IIpu 3TOM TeMOp Takoil Tpy-
6b BOOOLIe CTaHOBUTCS O€XHBIM 00epTOHAMH; IPaKTHYECKH,
KybOHuyeckas Tpyba JaeT TOJbKO OCHOBHOH IpoCTOl  (CHHYyCO-
YJalbHBIA) TOH.

Bb. OtkpeiThie TPyObI, HeckosbkO HHAue NMPOTEKAIOT 3BYKOBBIE
1 KojebaTeJbHBIe IIPOILECCH B OPraHHBIX JaOHaJbHEIX Tpy6ax,
OTKPBITHIX Ha NIPOTHBOIOJIOXHOM OT BAYBAHHSI KOHIE. _

Y mnocyensero He MoxeT 00pas3oBaTbCsd y3eJ, TaK Kak 3TOT
KOHel| OTKPHIT M JaBJeHHe IIPYU BBIXOAE H3 TPYOBl pPaBHO aTMO-
ctepromy. Benencrere atoro BOIM3H  OTKPHITONO KOHIIA TPYOH
Bcerfga obpasyercsi Ny4YHOCTb.

Hccaenosanue KosebaTesbHOTO Ipouecca B Tpybe, usaalo-
ulefi NpH CPaBHUTENBHO CJabOM BIYBAHHM CBOH OCHOBHOH TOH,
nokaswiBaer (puc. 49), yro B 3TOM caydae y okHa E u y BmIXo-
na E; HaxonsiTcs IyYHOCTH, B KOTOPHIX KOjeGaHHs BO3AyXa CO-
EEpIIAIOTCS B IIPOTHBONOJNOXKHBIX (hasax. Ilocepenuwne mexny
TtoukamMu E u E;—B Touke F Haxomurcsa ysen KoseGaHui.

[Ipu srom oTkpeiTass Tpyba TOH Ke JIMHBI, KaK 3aKpbITas,
laeT 3BYK Ha OKTaBy Bhlllle nociaemHed, a nnauna EE; pesonupy-

IoIe#l yactd Tpy6nl OyneT paBHAa L =1, :2.

Ilpn ycunenun BAyBaHHs BO3JYyXa, NOCJE NEPHOAA HEKOTOPOH
HEYCTOHYMBOCTH 3BYKa, IPOHCXOQUT IepelyBaHue, BhIpaxKaio-
ueecs B TOM, YTO 3BYK C OCHOBHOIO TOHAa MNepPeCKgKMBaeT Ha
cKTaBy BBepX. B arom cimyuae (puc. 50) 3BykoBas BOuIHA B Tpy-
6e pacmonaraercs Tak, YTo, KpOMe ABYX Iy4HOCTEH Yy OKHa H y
BbIX0Ja M3 TPYOBI, TOCepelHe MeXAY HHMH PacCIoJaraercs
TpeTbsl myyHocTb Ej, a B nmpomexyrtounnix Toukax Fy u Fo—yanmn
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KoseGanuit. Ilpu stom B Toukax E u Ep xoneGanus OymyT Ha-
XONHUThCS B OJMHAKoBOH (ase, a B Touke E;—B NPOTHBONOJIONK-
Hofi. JlauHa Tpy6ul GyneT HaxOAUTbCA B CJeAylolleM COOTHOLUE-
HHM € JJIHHOH BOJIHBI NOJYYEHHOH TFapMOHMKH: L =23,:2 =ho.

[pu nanbHejimieM YCHJIEHHM BLYBaHHsI HACTYNAlOT MOMEHTHI
BTOPOro, TpeThero M T. A. TepenysaHuii. COOTBETCTBEHHbIE TOHBL
6ynyr 3, 4, 5-i u T. J. rapMOHHKaMy OT OCHOBHOTO 3ByKa TpYy-
6bl. ITpn 3ToM cTOJG BO3LyXa B KaHajie TPyObl pasjelsercs Ha
BCe GOJIbIIEE YHCJO YUYACTKOB, KOJEOJMIOIIUXCST B IIPOTHBOIOJIOXK-
HBIX (asax, HO Ha KpallHMX TOuKax (T. €. y OKHa M Y BBIXOJA)
BCerja ocTaHyTcs myuHoctd (puc. 51 a u 0).

Puc. 5la Puc. 516

OTHoLIeHHEe MONepeuyHnKa TPyOHl K ee JJIHHe, T. €. MeH3ypa,
KaK # B PacCMOTDEHHOM paHee clyyae 3aKpeiTod TpyOwl, 00y-
CJIOBJIMBAET GOJBIIYI0 HMJIM MEHBIIYIO JIETKOCTb  IepedyBaHus.
V3kue ¥ JJMHHBIE TPYOB! JIETKO M2:0T BLICOKHE HOMepa rapmo-
HUMK, TIpH HEYCTOHUMBOCTH MJH Jaxke HEBO3MOXKHOCTH H3BJIeYe-
HHSI OCHOBHOI'O TOHA; KOPOTKHE M IIMPOKHE TPYyObl MHAlOT IIpe-
MMYILLECTBEHHO GenHblil 06epPTOHAMH OCHOBHOH TOH M TPYIHO HJIH
BOBCe He IOAMAIOTCS IEPeNyBaHHUIO.

M3 Bcex ONBITOB € OTKPHITBIMH JaGHaJbHBIMH TpybamMu BhI-
TeKaerT: ‘ ‘
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3. TpeTnil 32KOH 3BY4YaHHS OpraHHBIX Tpy6: —OTKpHTASA
sabuanbHasag TpyGa JaeT OCHOBHOM TOH, HJHHA
BOJHBL KOTODOIro paBHa yABOEHHON NJHHE BepX-
Hell pe3OHUDYIOWEeH YacTH TPYGH, a Takke

4. UeTBepThlil 3aKOH: —NIpH NepeAYBAaHHH OTK p BI-
Tasgs nabuanbHas TpyGa JaeT NOJHB K paAxm rap-
MOHHK OT OCHOBHOIO TOHa,

SIBNEHHUS] MepefyBaHHs W M3MEHEHHS BHICOTHI TOHa B JaGH-
albHBIX TPyGax M IPYrHX AYXOBBIX  MY3bIKAJbHBIX HHCTpYMeH-
Tax, KpOMe yCM/IeHHs BIYBaHMS B HMX BO31yXa, MOXKHO BHI3BATb
TaKKe CHEAYIOIHM CIOCOOOM: TakK KaK IPH 3BYYAHHH OCHOBHOTO
TOHA B OTKPBITOH J1aOHaJbHOH TPyGe Ha CepeluHe ee IJIHHBI 06-
pasyercst ysesn KosieOaHu#, XapaKTepH3yIOMHICS MaKCHMAaJbHOMN
aMILTUTYIOH H3ME€HEHHs NaBJIEHHsI, TO AOCTATOYHO B
3TOM MECTE€ CO31aTh YCJOBHS, MPENsTCTBYIOLIHE OG-
PasOBaHHIO y3/1a, 4TOOBl BOJIHA Pa3feJHIach IIOKO-
JaM ¥ TpyGa CTasla H3AaBaTh TOH HA OKTABY BHILLE.
OTOro MOXHO NOCTHYb, NIPOCBEPJIHB B CTEHKE TPYOBI
Ha CepellHe ee J/IMHBl MaJleHbKOe OTBEpCTHe (pHC.
52); ycTanaBiuBast cOOGIIEHHEe TIOTOCTH TPyOHI C ar-
MOC(EPO#, 3TO OTBepCTHE JUIIAET BO3SMOMKHOCTH 06-
pasoBaHMsl y3/ia, i B 3TOM MECTe BO3HHKAET MyYHOCTb.
B pesynbrate mpoucxomur mpoGmenne crosi6a Bos-
AyXa TIOIOJIaM M BO3HHKHOBEHHE HA PAaCCTOSHHSIX
1/4 u 3/4 mmuHBL TPY6H ABYX y3JI0B, T. e. aKycTHye-
CKas KapTHHA, COOTBETCTBYIOLAs IEPBOMY Ilepery-
BaHHIO IIDH YCHJICHHH BJyBaHHS, ONHCAHHOMY BHILLC.

[IpoceepiuBasi oreepcrie Ha paccrossHun  1/3
WIH 2/3 AJUHBL TPYGH, MBI BBI30OBEM pasnesieHue
BOJIHBI HA TPH YaCTH W NOsIBJEHHe 3-H rapMOHHKH,
T I

[MonoGubIM ke 06pasom, NIPOCBEPJIUBAsT OTBEp-
CTH€ B 3aKpbITOi TpyGe Ha DPACCTOAHHM 2/3 JJIHHEI
OT okHa E, MBI TaxiKe BbI30BeM 06pasoBaHHe B 3TOM
MECTe My4YHOCTH BOJIHBEI M, KaK CJEACTBHe, Ioralie-
HHE OCHOBHOTO 3BYKa M MNOSIBJE€HHE BTOPOTO YaCTHY-
HOTO TOHa, T. €. NYOJELUUMBl OT OCHOBHOTO 3ByKa.

-
-
-
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|
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B nexoroprix opramax ymompeGasiercs peructp «fliite octaviante», npen-
CTaBJgoNMi Ha60P OTKPHITEIX JaCHATBHBIX TPYS, © TPOCBEPJIEHHBIMU B HX CTeH-
KaX GOKOBbIMHM JBIDOYKAMH HA NOJNOBHHE HX JTHHEL BMECTO OCHOBHOTO TOHA
STH TPYGhl AAlOT BTOPbe MapMOHWKH, T. €. 3ByuaT Ha OKTaBYy BbILIE HOPMaJb-
HbIX OTKPBITHIX JIaGHa/JBHEIX TPYG TOH K€ AJIHHEL

ITpocBepauBanue HeGompmoro OTBEPCTHSI B IPOOKe, 3aKphiBa-
IOlleli KoHel 3aKpEITOM OpPraHHOH TpPYGhl, Takxe OPUBOAMT K
HeBO3MOKHOCTH OOpDA3OBAHHS B 3TOM MeCTe ysna kojeOaHui.
KoneGarensuiii mponece Hapymaercs, ¥ Tpyba INpeBpauiaercs
70 CBOMM CBOHCTBAaM B «OTKDHITYIO» Tpy6y, HO OAHAKO He cpasy.
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Ecayu oTBepcTHe OY€Hb Majo, TO KoJleGaTesIbHBIA Ipolecc B
Tpy6e CTAHOBHTCS HEYCTOHUMBBIM M H3BJICUEHHE 3ByKa olnpene-
JIEHHOH BHICOTHl CTAHOBHTCSI HEBO3MOXHBIM; TOJbKO HauMHas OT
HEKOTOpPO#l JOCTAaTOYHOK IUIOIANH OTBEPCTHH, Tpy6a Oynmer u3na-
BaTh TOH Tpx BAyBanuu. [Ipu 5TOM CHAYajga STOT TOH 3BYUHT
HHXKE HOPMEI, COOTBETCTBYIOLIEH OTKpHITON TpyGe TO# XKe IJIH-
Hbl, ¥ JIHIIb TpH I[OCTENCHHOM YyBeJAUeHHH ILIOMALH OTBEpCTHSA
u NpuGJIMXeHHA €e K IUIONIau CeueHus KaHaja TpyOBI, TOH €e
[NOCTelleHHO TOBHIIIaeTcss H JOXOAHT JO HOPMaJIbHOH ~ BBICOTHI,
CBOICTBEHHON OTKPHITBIM Tpy6am TO# 2Ke JJIMHBL Tpy6a mnpu
STOM NPOXOIHUT NOCJIENOBATENBHO CTANUH 3aKPHITOH, TOJYOTKPbI-
TOii W BIOJHE OTKpHITOM TPyGel. M3 HEX TOJbKO I€pBas M IO-
cJleHsisi CTaJHH, XapaKTepH3YIOLIHecs BIIOJIHE YCTONYUBLIM KO-
JeGaTeNbHbIM [PEKMMOM, MOTYT HAXOIHTb NDUMEHEHHe IJi My-
3BIKAJIbHBIX IeJel.

Boe cxasanmoe o6 OPramHHHIX TPy6ax B NOMHOA Mepe NPHIOKHMO H K Das-
HOOGDA3HBLIM CBHCTKOBHIM MYSBIKAJLHEIM HHCTPYMeHTaM (nyoxu, comimka, CBH-
penb, (uaxoner M Jp.), MyHIWTYYHAs HacTb KOTOpPbIX T10 KOHCTPYKLHH BeChb-
Ma Gip3Ka X JaGHAJHHBIM OPraHHHIM TPyOam.

B HuX TakiKe MMeeTCss HampaBisioliee CTPYIO BO3AyXa mpucniocobIeHne
B Buie IUeJM, DPaCrONOKeHHOA [POTHB TpaHHU aMOYLIIOPHOTO OTBEpCTHS, CO-
oTBeTCTBYIOlIEH OKHY H Try6e opraHHOH TpyOb. M TOIBKO B KauecTse HCTOH-
HHKA SHEPMMH JUIs TIOVNYYEHHS CIKATOTO BOSJyXa SleCh HMCNONLIyeTCH He BO3-
DYXOLYBHBIX MEXaHU3M, HO NBIXaTeNbHBIE anmapaT deloBeKa. YCIOBHS IKe
7ns mepelyBaHHA 3JeCh HECKOJIBKO CYIKeHbl, 4eM IPH Hrpe Ha OpKeCcTpOBO#
nonepeunoll Quefite, TaK KaKk B IOCHEIHEM cCirydae MY3LIKaHT MOXKET ONHOBpe-
MEHHO W3MeHSATb ¥ CKOPOCTb BIyBamusi, 1 (OPMY M ceuyeHne BO3AYLIECH CTPYH.
B CBHCTKOBBIX e WHCTPYMEHTax (opMa #1 [WIOLajpb IIOMEPEUuHOro CeueHnd
CTPyH BO3XyXa OCTaeTCs Beemia HEU3MEHHOH, a MEHAETCS TOJBKO CKOPOCTb HC-
TeyeHus] BO3JYXa H3 IeNH.

§ 4. Brime 6bIO yKasaHo, 4TO MJIHHA nabuanpHoil TpyOBl H
JUIHHA BOJIHBI €€ OCHOBHOIO TOHAa CBsi3aHbl JIOBOJIBHO MPOCTOH
3aBHCHMOCTbIO. B OCHOBHOM, [JIMHA BOJIHBI TOHA, H31aBaeMOro
Tpy6oii, IPSIMO NMPOMOPLMOHANbHA ee JJIMHE, HJIH Ke HacTora Ko-
nebaunii 3ByKa JabHajbHOH TPYOBl OOpaTHO MNPOMOPLUHOHAIBHA
ee JJINHE.

TTosToMy, uTOGb IOBBICHTH 3BYK TPyObl (Ge3 HONb30OBaHHUS
nepefyBaHHeM), HYXHO yMEHBUIHTh ee IJIHHY, H Hao6opoT.

[TpakTHyecKd TaKOH CNOCOO yrnpaBieHHs BBHICOTOH 3ByKa AY-
XOBBIX MY3bIKAJbHBIX HHCTPYMEHTOB OYeHb YAOGEH H  OCyIle-
CTBJISIETCS CJIEAYIOUIUM 06pasoMm:

1. B oprame, rae kKakue-1u00 MeXaHM3MBI JJIs M3BJIEUEHHS M3
ONHMX M TeX e TPyG 3BYKOB PasHOH BLICOTHl He IPHUMEHSIOTCH,;
JUIsi KQXJIOTO DPerucrpa'! mMeloTcss HabOpHl TreoMeTpHIecKH-Io-
InoGHO M IO BO3MOXKHOCTY H3 OJMHAKOBOTO MarepHajia IIOCTPOEH-
HBIX TPYG PasHEIX Pa3MepoB, MO KOJHYECTBY Tpy6 paBHBIE YHUCITY
KNaBUII OGCAYXMBAOIeH HX KiaaBdatypsl. Kaxmas KiaBHila

! PerncTpaMu B OPTridHe HasHBAIOTCS TPYIMB 3BYKOB CXOZHOTO TeMOpa.
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BKJIIOUAET OTJAEJNbHYI0 TPYOy ONpejesleHHOH MIJIMHEI, HM3Aaollylo
3BYK COOTBETCTBYIOIIEH BBHICOTHL. :

2. BOJbIIKHCTBO TPUMEHSEMBIX UEJOBEKOM CBHCTALIUX H
s3BIYKOBBIX JYXOBHIX MY3BLIKAJLHBIX HHCTPYMEHTOB IIPEACTaBJAET
co6oi0 TPYyOKH, HMEIOIMe B CBOMX CT€HKax GOJiblliee MJIM MeHb-
[llee YMCJIO NPOCBEPJIEHHBIX OTBEPCTHH, KOTOpbie IPH Hrpe MOTYT
B pasHbIX KOMOMHAIMsIX 3aKphIBAaThCs MajbllaMH HIH KjanaHa-
mu. OTKpbiBaHWEe OTBEPCTHH B CTeHKe IYXOBOTO MY3bIKaJbHOTO
MHCTPYMEHTa H3MeHseT [UIMHY €ro BO3IYyIIHOro cronba, ykopa-
yuBas ee B GoJblueHd WA MeHbUIEH CTeleHH, [0 CPpaBHeHHI0 C
IJAHOH TaKol e TPYOKH, HO He HMelolueHl GOKOBBIX OTBEPCTHH,
B TakuM o6pasoM IIOBBIIIAET TOH, H3/1aBaeMbili HHCTPYMEHTOM.

KpoMme TOro, HEKOTOpble H3 TAaKHX OTBepCTHH, OyIyud pacmo-
JOXKEHbl Ha COOTBETCTBEHHBIX MecTaXx TpPYOKM HHCTDYMEHTa,
obJeryaloT nepefyBaHue ¥ INOJyYeHHe TOHOB BBICIUEX 4acTOT
(rapMOHHMK) M MX IIPOH3BOJHBIX.

3. B GoablUMHCTBE NyXOBBIX HHCTPYMEHTOB € BOPOHKOOOpas-
HBIM MYHIILUTYKOM IpHMeHsIeTCs MHOH MeXaHM3M MJIs H3MEeHEHHS
BHICOTHl 3BYKOB. B M3BECTHHIX TOUKaxX KaHaja WHCTpyMeHTa'
MIOMELIAlOTCsT KJalaHbl, BelyllHe B OOKOBble OTBETBJICHHS, BbI-
NoJHeHHBle B (opMe neTJeoGpasHbix TPyO6ok. OObIYHO OTH Kia-
MaHbl He BKJIOYAIOT yKa3aHHble OTBETBJEHHs, M 3BYKOBad BOJHA
MAET MO KaHaJy HHCTPYMEHTa HANpPAMMK, KpardahlldM IyTeM.
Tonpko Ipu NpHBElEHHM B JHEHCTBHE MeXaHH3Ma KJamnaHoB, IIO-
CleZHHe BKJIIOYalOT GOKOBhIe OTBETBJECHHS, OTUENO MJIMHA KaHasa
MHCTPYMEHTa yBeJMYMBaeTcs, a BBICOTA BCEX 3BYKOB €ro HaTy-
paJibHOM TaMMBI COOTBETCTBEHHO TOHHMKAETCS.

4., B HekoTOpBbIX JaOHAJIbHBIX MHCTPYMEHTaX, HaIpHMep, B
Tax Ha3blBaeMoi uyr-GJieiite, MpPUMeHseTCS IMOMBHXKHOW  IOP-
IIeHb, CKOJB3AMIMH 10 KaHany M HU3MEeHsIOIMH ero JHHy, a
CIeIOBATEJBHO, H BBICOTY 3BYKa.

5. HakoHel, B HEKOTODbIX HMHCTPyMeHTax (TpomOOH, wYT-
dyeitra) mpuMeHsieTCsi pa3[ABHXKHOE YCTPOCTBO TPYOKH, TakKxe
No3BOJIsIIOLee IJIaBHO M3MEHATh JJIMHY KaHala HHCTPDYMEHTa, a

cJlefoBaTelbHO, ¥ BBICOTY BCEX H3JaBaeMbIX UM 3BYKOB.

Usmenenye (popMbl u3ruba KaHalga IOYXOBOTO MYSBIKQJIBHOTO HHCTPYMEH-
Ta, KaK [OKa3LIBAIOT TEOPETHYECKHe MCCJISTOBAHHS M ONBITHI, OKAa3bIBAET BJIHS-
HHE Ha YacTOTy KoveGaumii 3aK/IOYEHHOTO B HeM BO3AYIIHOrO crovi6a. A Tak
Kax B KadKnoM M3rube KaHasna yBeJIWYWBaeTcs TPEHHE M COMpPOTHMBIEHHE pac-
NPOCTPaHEHHIO BO3RYIIHOH BOJHBI, TO B 3THX MeCTax 4YacroTa KoJeGaHul o
CBs3aHHasi ¢ Hell BHICOTa 3ByKa noHmxatorcsl. OmHako, Kak moxasaja NpakTH-
Ka CTPOMTENBCTBA JYXOBbIX MYSHIKAJBHBIX HHCTPYMEHTOB, M3THOHI HX TPYGOK,
€M oHM He OCOGEHHO MHOTOUMCJEHHHl M MMEIOT NOCTAaTOUHHIA Pamuyc KpH-
BH3HBI, He OKAa3hbIBAalOT 3aMETHOrO BIMSIHMS Ha BBICOTY 3BYKa, H3laBaeMoro
Tpy6oit mamno# Ajuubl. [IpakTHuecKu 2TO BIHSHME, Haxe B CaMBIX CJIOXKHO
M30THYTEIX JYXOBHIX MHCTPYMEHTaX 2, B CyMMe TaK HMYTOXHO, YTO TIpH pacte-
T HHCTPYMEHTOB HM BIOJHE MOXHO npenebpeub.

1 O6buHOo B HaYyaJbHOM, Y3KOM YydacTKe €ro KaHaja. '
2 Kak manpuMmep, Koutpadaror n GONbUIIMHCTBO HHCTPYMEHTOB C BOPOHKO-
06pasHBIMM MYHQIUTYKaMH.
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§ 5. M3amepsisi OTKpbHITHIE J1abHa/ibHble TPYObl U SKBHBAJEHTHBIE
¥M CBUCTSILIME, I3LIYKOBbIE ¥ aMOYIIIOpDHble HHCTPYMEHTHI, Mbl Ha-
XOIHM, YTO JJHHA NeHCTBYIOIIEro B HHX CTo/16a BO3Qyxa BCeraa
6BIBAET ‘HECKOJbKO MeHbIlle MOJOBUHBL AJHHBEI BOJHBI HX OCHOBHOTIO
mona. To e caMoe COOTHOILIEHHE, T. €. MEHBIUIYIO JJIHHY CToJ0a
BO3JlyXa NMPOTHUB YETBEPTH JJIMHBI BOJIHBI OCHOBHOrO TOHA, MBI Ha-
XOIMM B 3aKPHIThIX JaOHa/lbHBIX TPyOax W SKBUBAJCHTHBIX HM
MY3BIKAJbHBIX HHCTPYMEHTAX.

Kpome Toro, <cpaBHMBas aHaJOTMYHBIE HHCTPYMEHTBL CO
cTon6aMu PasHOro IIONEPEeYHHKAa, Mbl OOHApyxKHUBaeM, 4TO pas-
HHIIA WX TEODETHUecKoil M (AKTHUECKOH JJIMHBI B H3BECTHOH
CTelleHH IPOINOPIHOHANbHA HX IONEPEUYHHKY.

Hakosel, cpaBHHBasi JJIMHBl BOJH S3BYKOB, IOJYYeHHBIX IIO-
CpecTBOM OTKDhIBaHHS OOKOBBIX OTBEpCTHH, € PACCTOSHHEM OT
TOYKM BO3HHKHOBEHHSI 3BYKOBOTO KOJIeOaHHS JO LEHTPOB COOTBET-
CTBYIOLIMX OTBEPCTHH, MbI TaKxke HaXOAUM, YTO JJIMHBI BOJH BCE-
ria Gyayt Gosblie GaKTHUECKUX PACCTOSHHN HA HHCTPYMEHTE, IIPH-
yeM Be/JMYHHA 3TOH pasHHIbl OyneT MPOMOPIHOHA/IbHA DPAasHOCTH
MeXIy JHaMeTpoM KaHajga HHCTPyMEHTa ¥ JHaMeTpoM COOTBET-
cTByIOLIET0 GOKOBOTO OTBEPCTHS.

Kak mnokasblBalOT HCCJEIOBaHUs, BCE 3TH OTKJIOHEHHS MIJIMHUI
MHCTPVMEHTOB OT 3JIEMEHTapHOro TEOPETHYECKOro pacuera sBJs-
10TCSl CJIe[CTBHEM B3aHMONEHCTBUS MEXIY 3ak/JII0YeHHHIM B KOD-
IIyce WHCTPYMEHTA BO3JYIIHBIM CTOJIGOM H OKpyXkalollei ero at-
mocdepoil. 31ech NmepBbIM HAaKTOPOM SIBJISIETCS TO, YTO CTOsIYasi BO3-
AylIHas BOJIHA, YCTaHABJMBAIOLIAsCsi BHYTPH HHCTPYMEHTa BO
BpeMsi €ro 3BYUYaHHMs, BCerja BBHIXOAUT CBOMMH KOHLAMH 2a Ipe-
JeJdHl  HMHCTPYMEHTa Ha Y4YacTKaX HEKOTOPOH MPOTSKEHHOCTH H
o6beMa M BCTYNaeT B OKPYKAIOILYI0 HHCTPYMEHT aTMocdepy, OT-
JaBasi efi IpH 3TOM YacTb KoJje6aTeJbHOH SHepruH, pacnpoCcTpaHs-
routeficsi najee B dopme chepHUeCKHX 3BYKOBHIX BOJMH. Ecam Obl
9TOr0 BHIXOJA YaCTH BOJIHBI 43 HHCTPYMeHTa B aTmocdepy He
6b110, MBI He BOCHPHHSIIM Obl 3ByKa 3TON0 MHCTPYMEHTA.

Bropoit (akTop COCTOMT B TOM, YTO IpH IIepefaye SHepru# oT
cTosiuell BOJIHBI, OOpasoBaBllefics BHYTPM MHCTPYMEHTa, B OKpY-
JXKalollylo ero atMocepy, T. €. U3 OTPAHHYEHHOTO TBEPABIMH CTEH-
KaMH KOpITyca MHCTPYyMeHTa 0GbeMa B HeOTPaHHYeHHbIH W Gecko-
HeyHO GoJbIIMH 0GbeM BO3LyXa, MPOUCXOAUT YACTHYHOE IOrJIoLLe-
HMe IOCJeJHYM 3BYKOBOH 3HEprHH, BMeCTe C TOPMOXKEHHEM H He-
KOTOpOH moTepell CKOPOCTH KOJeOaTeJbHOrO JIBHXKEHHSI YaCTHIL
Bo3ayxa. B pesysnbTaTte COBMECTHOrO BJIHSIHHS 3THX ABYX (hakTo-
pOB TPOHCXOMHT HEKOTOpOe YMEHbILUEeHHe 4YacTOTH KoJeGaHwuil, a
CJIeIOBATEeJIbHO, M HEKOTOpOe NOHUXKEeHHe 3BYKa .

1 9To yMeHblIeHEe YaCTOThI KO/eGATEJBHOTO JBHXKEHHS HE CJIeldyeT cMe-
IIMBATh ¢ TOTepedl CKODOCTH TOCTYNAaTe/bHOTC NBMMKeHHs BOBAYIUHOTO MOTOKA
B KaHaje WHCTDYMEHTa B LeJoM; yXe Ha HeGOVIBIIOM DACCTOSHWK OT KOHLA
MHCTDYMEHTA NOC/HENHSSI CTAHOBHTCA IOUTH DaBHOH Hy:io.
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B 3aBHCHMOCTH OT NONEPEYHHMKAa BHIXOJHOIO OTBEPCTHsi, BBIXO-
Jsiasi M3 KaHajJa MHCTPYMEHTa Macca KoJsieGiiiouierocsi BO3jyxa
BCTyNaeT BO B3aMMOJEHCTBHE C PasHOH IIOIMIaJbio aTMOC(epHOro
BO3/yXd; ueM OoJbllle 3Ta MJOMIaAb, TeM OOJblle TOPMO3sllee
H TOTJIOLIAOIIEe SHEPTHIO BJHsIHHE aTMocdeps H TeM Gojblie yI-
JIMHSIETCSI BOJIHA M I[TOHHIKAETCS 3BYK HHCTPYMEHTA.

Ortcroma sICHO, YTO IOHMXKAlOllee BJIHUSIHHE BBIXOJHOTO KOHIIA
UHCTPYMeHTa siBJsieTcst (YHKIHUeH ero mornepeuHuKa.

PasnnuHele yueHble TeOPETHUECKH BBHIYMAC/ISIN BEJHUMHY CONpPO-
THBJIEHUs aTMoc(ephl BHICTyNawLlell B Hee U3 HHCTPYMEHTa 3BYKO-
BOH BOJIHE, WM aKyCTHUYECKHH HMIenaHIl ! BEIXOJAHOrO KOHIA, B Ja-
Jiu (HOpMYJIBl, ONpefeJsioliie BeJIMYHHY HEeoOXONUMOro YKOpauH-
BaHMs JJIMHBl KaHaJla HHCTPYMEHTA, [10 CPABHEHHIO C JJIHHOHN BOJI-
HBl ero ocHopHOro ToHa. C JIpyroif CTOpPOHEI, MHOTHE MacTepa Ay- .
XOBBIX MHCTDYMEHTOB M OPTaHOB CTPEMHJIHMCh NPAKTHYECKH, OIIBIT-
HBIM IyTe€M YCTAHOBHTb BEJIMYHHY IONPABKU JJIHHBI JYXOBOTO MY-
'3BIKQJIbHOTO HHCTPYMEHTA.

ITpuBeneM HeKOTOpble Y3 HAHNEHHBIX MOMPABOK.

a) Maruiion (Mahillon) maer mis uuaHHIpHYECKOH OTKPHTOR ¢ 0GOHX
KOHI[OB TPYOKH, B KOTOPYIO BIYBAIOT BO3LYX HABCTPEUY KpasiM OLHOTO M3 KOH-
OB, ciaefnyomyio GopMymy:

L =1L, —-D,

rie L—bdaxraueckass mimHa TPYGKH, Lo—IauHA MOMAYBONHBI JHaBaeMOro €0
aByKa(i :2) u D — guamerp TpyGku. Ilpu sTom oH yKaseBaer, uro sta (op-
MyJa CIpaBeVIMBa TONBKO ISl TeX TPYOOK, JJIHHA KOTODHIX IPEBHIIIAET IOle-
PEUHMK 1O KpalHeli Mepe B BOCeMb pa3 u GoJee.

6) s Takux Ke TPYOOK, HO BaKPHITBIX Ha IPOTHBOIOJOKHOM OT BIYBa-
HHSl KOHUe, MaruiioH naeT ¢dopmyay:

é" — 05D
Ins naGuanpHEIX OPraHHHIX TPY6 H CBHCTKOB, TAe Ha HIKHEM KOHIE
1IMEeTCH CTeHKa, YAaCTHYHO NepPeropaxKMBaiolmlas KaHadl TPYOH, a OKHO HaXo-
AuTcA COOKY, NMOJNYyqaloTcsl HHblE (HOPMYVIBL

B8) Tax mampumep, u3BecTHHIN (paHUy3ckuil opramubii mMacrep K asaiie-
Konnp (Cavaille-Coll) nan cnexyomue (GopMyJisl: Jisi OTKPHITHX TPYG NpH3-
MAaTHYECKOTO CeYeHHs: :

L = Ly, — 2P,

Tae P—ray6una TpyGbl, cunTast OT OKHA XO IPOTHBOMOJIOXKHOK CTEHKH, M MJIs
‘OTKDBITHIX UMJIHHADHYECKHX TPYG: .

L =1L,— 167D

r) Uro xacaercs [UIMHBI JYXOBBIX HHCTPYMEHTOB € BOPOHKOOGDasHBIMU
MYHIIITYKaMH, -TO, BCJIENCTBHE KPHBONHHEHHOCTH NPO(HIS BHIXOLHOTO yYacT-
Ka ux xaHana (pacrpy6a), Marufion He Mor BHIBECTH €IMHOH JOCTATOYHO TOY-
HO# (hOpMYJIBE! IS ONPefeNeHHs MONPAaBKH HX JJIHHEL

L =-

! Or natuackoro impedio—Memalo, mnpenmsTcIBy0. DTO €CThb OTHOIICHHE
M@Ky [PHUIOMKEHHBIM [aBJIeHHEeM M MOJYYEHHOH (CKODOCTBIO BO3IYIIHOIO MIO-
‘TOKa. BeauuyHa aKyCTHYeCKOTO HMIIeJaHIld 3aBHCMT OT BSi3KOCTM rasa H 4Ha-
CTOTHl KOueGamuit,
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Hammu xe HOCHeAOBaHMs HA GONBIIOM YHCEE Pa3sHOOGDasSHHIX HHCTPYMeH-
TOB 3TOTO THIIA MANH BO3MOXKHOCTb HahTH opmymy:

pmt (P52 ),

MO3BOJNMBIIYIO C BEICOKOH CTeNeRbl0 TOYHOCTH PAaCCYMTHIBATD MJIWHY KaHala
STHX HHCTPYMEHTOB, HE3aBHCHMO OT HMX BeJWUHH H Xapakrepa MeH3yphl !, nph
YCIOBHH BBITOJIHEHHs KOHEUHOTO ydaCTKa pacTpy0a HHCTPYMEHTOB MO THIED-
GosuyeckoMy TPOGhHUIIO.

B Tex JyXOBBIX MHCTPYMEHTaX, KOTOpPhle HMeIOT GOKOBBIE OTBEDCTHs, pac-
YeT IJIHHBI BOJIHBI H BHICOTH OCHOBHOTO TOHA ellle OoJiblle YCJIOXHseTrcd.

Tak HanpuMep, HajiWiue B TooBKe (uefiTsl, BOMM3H OT 3aKphiBaiouiel
KaHal npOOGKH, OTREPCTHS I BAYBAHHS BO3JyXa (aMGYUIODHOTO OTBEPCTHS)
BIMSET Ha aKYCTHYeCKylo JUIHHY CTON0a BO3lyXa MO CAeAyIoled, BbiBEIeHHON
MaruiionoMm, npaxmuyeckoii opMmye:

L:L0—2D+d0-

«rie D — nuamerp Kamana cnefitel, 1 do — AuaMeTp amOyUIIOPHOTO OTBEPCTHSH.
TIpu 5TOM HamBhIroJHefilee PaccTOsSiHME OT MPOOGKH N0 IEHTpa aMOyuop-
HOTO OTBEDCTHS JIOJKHO OHITb PaBHO:
v,yD — 1,0D,

MPH KAaKOBOM IIOJOXKEHHH NPOGKH OGEPTOHHI, flaBaeMble (GJIeATOR NpH mepeny-
BaHuH, GYyAyT 3ByYaTb BEDHO.

Ecin Mu nMmeeM Ha (uefite psi 60KOBBIX OTBepcTHil ¢ AumamerpoM di, Te
cllenyiolmas npakTAIecKast GopMyJia faeT BO3MOXHOCTb JOCTATOYHO TOYHO pac-
CUHTATh DACCTOSIHMSI MEXNY LEHTPOM aMOYyIIIODHOTO OTBEPCTHS M LEHTPOM
Jo6Goro u3 GOKOBHIX OTBEPCTHH:

L=1Ly,— [D+ (D —4d)+ (D—d)] =Ly — 3D + (do + 4d))

PacueT 3HAUMTEJLHO OCJONHSETCS IJisi KOHHUECKHX ~(aeHT.

Pacuer SA3BIYKOBEIX HHCTPYMEHTOB C IMJIMHADHYECKHM H KOHMYECKHM
KaHallaMH sBIsieTcs Oojiee ~ CJIOXKHON 3ajadvedl, He paspelINMON CPENCTBaM#
3JIeMeHTapHOH aKyCTHKH M MarteMaTHkd. IlosToMy MBI €ro He NPHBOAMM.

TomuuHa CTEHOK TPYOKH MyXOBOTO MHCTPYMEHTa, €ClH OH uMeeT GOKo-
BBl OTBEPCTHSl, BHOCHT CYIIECTBEHHble OCJOXKHEHHS B BHILUENPHBEJCHHBIE
3JleMeHTapHBIe pacuyeThl. 3/1eCh OKa3bIBAeT CHJIbHOE BJHSHHE H3MeHeHHe Ipo-
BOOHUMOCTH GOKOBHIX OTBEPCTHH, KOTOpas paBHa

nd?
K=7,

rage d—nnamemp OTBEPCTHA, a ] —ero BBHICOTa, T. €. TOJLIMHA CTEHKH.

Tax xak NPOBOJAMMOCTh M HMIIENAHI[ SBJAIOTCS BEJIHYMHAMH OﬁpaTHO-H‘pﬂ‘
NMOPUHOHANMBbHEIMH 2, TO OYEBHIOHO, UTD YBCJIqu‘H‘He TOJNIIIAHBI CTE€HOK HH-
CTPYMEHTa IPONOPIHOHANBHO YBEJIHUYHBAET H HMIefaHll JaHHOrO OOKOBOTO:
OTBEPCTHS. A sTo NMPHBOJUT K TOMY, UTO YBEJIHUYEHHE TOJIIAHEI CTEHKH Yy aM-

! TTompoGuee cM. XI rsaBy 310r0 OTHENA.
2 Cnenywomas ¢opMysna MOKashiBaeT HAM 3TO COOTHOLIEHHE:
wp
Z=%
Toe z—uMIefaHn (aKyCTHYeCKoe CONpPOTHBJEHHe), ®w==2 mN (N—uyacToTa KO-
JgebaHuii) U p — IVIOTHOCTb rasa.
8 nlp

dz2

JIpyraMy cJ0OBaMH, IOC/Te NMOACTAHOBKH: Z =
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GynIiOpDHOTO OTBEPCTHS MIOHMYKAeT OCHOBHOM TOH HHCTPYMEHTa ¥ 3aTpyJHserT
ero o6pasoBaHHe, a YBeJHYEHHe TO/IIHHLI CTEHKH Yy GOKOBOro INajibLesoro
OTBEPCTHA, TIOMHMO TOHHXXEHHS COOTBETCTBYIOIIEro 3BYyKa, TMpHAaeT eMy cJja-
60CTh M HEYCTOHYHBOCTD . ’

Bnusnne GOKOBBIX OTBEPCTHH, MPH NOCTATOUHON TOJINHHE CTEHKH, CKa3H-
BAeTC BO BPEMsl MIPHl elle M B TOM, YTO B TO BpeMs, KaK KaxAOe OTKPHITOE
OTBEPCTHE yMEHbLIaeT HMIIENAHI[ CTOJ6a BO3XYyXa H COKpAIlaeT MJIHHY BOJ-
Hbl, Kax/0€ 3aKpPhLITOe OTBEPCTHE, BCJENCTBHE HAXONSIErocss MOX HHUM CTOJN-
‘6MKa BO3[yXa M MOIJIOLIEHHs KOJIeGaTelbHOH SHEPIHH IOBEPXHOCTBIO TMajib-
ues HWJIH TNOAYWKOH KjamaHa, OKasmiBaer o6paTHoe neficrsue. Ilo Mepe
YBEJNHYEHHs! MJIOMAAH OTBEDPCTHS, COOTBETCTBYIOLIEe BJHSHHE ero YCHJIHBAETCS.

Kpome Toro, sameueHo, 4To 3TO IBOSIKOE BJIMSIHHE OTKPHITBIX M SaKPHITHIX
6OKOBBIX OTBEDPCTHII CKa3hIBAeTCs TeM CHJIbHee, yeM GJIHXKe NaHHOE OTBEPCTHE
K TMY4YHOCTH COOTBETCTBYIOIIEH 3BYKOBOH BoJHHEL. Ilo Mepe yBeaHueHHsi pac-
CTOSIHHSI OT Hee B 06e CTODOHBI, BJIHSHHE 3TO GHICTPO YGHIBAeT.

Ionuxaromee BIMSHHE 3AKPHITEIX GOKOBBIX OTBEDCTHH JIETKO YCTAHABJIH-
Baercss ommiToM. Hanpumep, HaMH GObIIO ofHaxIbl 3aMedyeHO, 4TO TPyOKa
KIapHeTa, JO NPOCBEPJHBAHHSI GOKOBBIX OTBEDCTHH, gana OCHOBHOH 3BYK (e)
MPHMEPHO Ha MOJTOHA BBIlE, YeM TOIAA, KOTXa Ha Hell GbUIM NPOCBEpJIEHbF
sce HeoOXOoQuMble OTBEDCTHS M KJIapHET ObLI 3aKOHUEH IPOH3BOJACTBOM.

W3 Bcero ckasaHHOro sCHO, YTO NPOLECC KoJNeGaHHs BO3MYLIHOTO CTOJ6a
B [YXOBbIX MYSBIK&JIbHBIX HHCTPYMEHTAX OCIOXHSETC MHOTHMH OZHOBpeMeH-
HO jelicTByomuME (akTropamH. ITo3TOMY TOUHBHI TEODETHUECKHH pacuer 3TuX
MHCTPYMEHTOB, IIPY COBPEMEHHOM COCTOSTHHH aKyCTHKH, IIOKa ellle HeBO3MOXKEH,
2 BCe BHILENpPUBENeHHble (OPMYJHI AAIOT TOJNbKO TPHOJMIKEHHBIE Pe3YJbTaThi.

§ 6. ITo cBoeMy ycTpOHACTBY M JEHCTBHIO SI3BIYKH IYXOBHIX MY-
3bIKaJIbHBIX HHCTPYMEHTOB, IPEeACTaBJSIONIHe YIJHHEHHEBIE YIPY-
THe IIACTHHKH, YKPeIIeHHBle C OJHOTO M3 KOHIIOB (OCHOBaHHs),
MOryT OBITb pasfesieHbl Ha JBa OCHOBHBLIX THIIA:

1. Tak HasbiBaeMble GbIOLUIHE SI3bLIYKH HMEIOT IUIOLIAAL
OOJIbILYIO, YeM IUIONIafb OTBEPCTHs [Jisi IpoNycKa Bosayxa. Ilo-
STOMY IIPH KaXKAOM KojieGaHHHM OHH JIOXKATCsl KpasiMH Ha Kpast
OTBEPCTHS M MOIYT IOYTH COBEPIUEHHO 3aKPHIBATb MPOXOM BO3LY-
Xa B TPyOKy uHCTpy™menTa 2. IIpy YacTHUHOM NpUJIETaHHMM K KPasM
OTBEPCTHSI, B MOMEHT HaHOOJbIIEro MPHOJNMKEHHS K IOCAEIHEMY,
OblolM# A3BIYOK IPOM3BOAMT KaK OBl yhaap, BCAENCTBHE 4Yero B
TeMOpe H3aBaeMOro MM 3BYKa BO3HHKAIOT [OBOJBHO CHJIBHBIE
TapMOHHMKH BBHICIIHX HOMEDOB, a TaKxKe HelepHOAHYECKHe KoJeba-
HUsl, IPUBHOCALINE B 3BYK [pebe3kallie U CKPHUIyYHE MPHU3BYKH.
ITostoMy 3BYK HHCTPYMEHTOB C GBLIOIIMMH S3BUKAMH BCErla B

Golblleli MM MEHbUIEH CTENEHH HMeeT NMPHMech OCTPOTHI H Pe3KO-
CTH.

! Mbl 310 Ha6monaeM, HampuMep, y (arota, rie HEKOTOphle GOKOBBIE
OTBEPCTHs NPOCBEPJIEHbl HAHCKOCh K OCH TPYOKH ¥ IIOSTOMY HMEIOT 3HauH-
TeIbHYI0 nuuHy KaHanoB (1). Townl, H3BIekaeMble IIOCPENCTBOM 3THX OT-
BEePCTHH, XapakKTepH3YIOTCS CIaGOCTBI0 M CHILUIOCTBIO.

? B mpouecce #rpe! MOJHOTO NMPHIEraHMs S3BIYKA K KPAsM OTBEPCTHS HH-
Korna He mosydaercs; OHO BbI3BaJO 6Bl NpeKpalieHHe MOCTYIJIEHHs BO3NyXa
B KaHay uHCTpyMeHTa (mpoBOAMMOCTb =0, a HMIENaHI = oo ), a CJIeIOBATENb-
Ho, M ero sByuanus. ITof0GHbE KKMKCEI> CIY4aloTCs HHOLAA Y HEOMBITHBIX My-
SHIKAHTOB, NPH HEYME/IOM NOJNb30BAHHA CBOAM TyGHEIM annapaToM H OpR
C/MITKOM CHJIBHOM HaXKHMe Ha fA3BIYOK BO BpeMs HIDHL
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SI3bIYKH ObIOLIEro THUMA NPUMEHSIOTCS B .COBPEMEHHBIX OpPKECT-
POBBIX IyXOBHIX SI3BIUKOBBIX HHCTPYMEHTaX, a TAKXKe B Opraue, rie
OHH COCTABJISIIOT IOJABJsIONIee OOJBIIKHCTBO SI3bIYKOBBIX PErUCT-
pOB.
B 3aBHCHMOCTH OT YHCJIa YYaCTBYIOIIHX B 3ByKOOODa3OBaHHH
OBIOIIUX SI3BIYKOB, COBPEMEHHBIE OPKECTPOBBIE SI3bIYKOBBIE MHCTPY-
MEHTHL JeJISITCSI Ha MHCTPYMEHTHI C OJHHOYHBEIM A3BIUKOM (KJIapHET
1 cakcooH) M C ABOHHEIMH si3plgKamu (ro6oii, ¢aror, capproso-
¢on). JIBofiHble S3BIUKH, NPH COJHXKEHHHM MeX1y COGOH, JacTHy-
#O ymapsoTcsl KpasMH APYr o Apyra; Gaaromapst GOJbIIei, uem
Y OIMHOUHBIX SI3BIYKOB, BHE3ANHOCTH W KPATKOBPEMEHHOCTH yNapa,
B TeMOpe HHCTPYMEHTOB C JABOHHBIMH SI3BIYKAMH De3ue BBIPAKEHBI
THyCaBhle M CKPHIyYHe NPH3BYKH, YeM Yy HHCTPYMEHTOB C OJMHOY-
HBIMH, SI3BIUKAME, HMEIOIUX GoJiee MATKHH M CIOKOHHBI TeMOp
3ByKa.

2. Tak HasbiBaeMble NMPOXONSIUN[HE HIM CBOOOXHBIE
513 bl 4 K M 110 CBOUM pa3MepaM U IJIOIIagy AeJNaloTCsl BCerja MeHb-
11le IJIOAAX OTBEepCTHs AJIsi MPoXoxa Bosmyxa. [TosroMy npu Kaxk-
JIOM KOJieGaHWM OHH CBOOOZHO IPOXONSAT yepe3 TaKHe OTBEpCTHS,
¥ IUIOIanb IJis INPOIYCKa BO3AyXa uepes NOCIe[HHE HHKOrAa He
YMeHbIIIaeTCsi MeHbIle HeKOTOPOH BeJHUYMHB, ONpefeaseMOd pas-
HOCTBIO MEX]JY IUIOLIAbI0 OTBEPCTHS U ILIOLIAAbIO A3buKa. Byaro-
iapst TakoMy GoJiee MSITKOMY NEHCTBHIO, 8 TaKKe BCJIeICTBHE OTCYT-
CTBHS KaKUX-TH0O yNapoB TBepAbIX yacTell Apyr o Apyra, B TeMbpe
3ByKa, BO3HHKAIOLUIETO B HHCTPYMEHTE C IPOXOAAILUM  S3BIYKOM,
BBICOKHEe OOepTOHBI IOJyualoTcs Oosiee caabbIMH, a TaKkKe OTCYT-
CTBYIOT CKOJIbKO-HUOYZIb 3aMeTHEIe IIYMOBHIE NPU3BYKH. 3BYK 110-
Jly4aeTcss Mo3ToMy GoJiee MSTKUM U NEBYYHM.

OnMHOUHEIE SI3BLIYKH CBOGOLHOTO THNA ! NMPHUMEHSIIOTCS B HEKOTOPBHIX $13BIY-
KOBHIX perucTpax opraHa (Aeoline, Physharmonika u np.); kpome Toro,
‘STOT BHJ $I3BIYKOB HAXONMT WIHPOKOEe NDHMEHEeHHe B psile HOBeHINHX KJja-
BHUIHBIX HHCTPYMEHTOB $I3LIYKOBOI'O THHA (rapMOHHMYM, (HCTapMOHMS M T. IL),
a TaKx)(e B pY4HOH M IyO6HOH rapMoHHMKax (6asiH, aKKODAEOH, KOHUEPTHHO
U T. ).

§ 7. Bo Bcex Tex HHCTpyMeHTax, B KOTOPHIX JJIs BO3OYKIEHHUS
f13BIYKOB TPUMEHSETCS MeXaHHYeCKOe HJIM MeXaHH3HPOBAHHOE IY-
Tbe (OpraH, rapMOHHYM, FapMOHHQJIOT, pyYHas TapMOHHKa) HJIH
B KOTOPBIX T'yOBI H SI3BIK HI'DAIOIIEro MY3bIKAHTA He BXOHAT B He-

" TI0Cpe/ICTBEHHOe CONPHKOCHOBEHHE C sI3blUKaMu (Harnpumep, B Iy6-
HOIl rapMOHHKe), nocJefHue OGBIYHO AeNaloT 3 Meramia. OHH
NPeACTABJAIOT B TaKOM CJydae YAJHHEHHbE IIACTHHKH IPSIMO-
YIOJILHOH HJIM, pexe, TpaneleBHUIHOH (DOPMBI, paBHOMEPHOH TOJ-
IIMHE], WJIH YTOJIIEHHbIE K CBOOOJHOMY KOHILY, NMPOYHO MPHKpEr-
JIEHHbIe (MpHKJIeNaHHble) K MeTaJJIHIecKoil JKe paMouke (puc. 53).

! IBofinble SI3BIMKH MPOXOASIIENO (CBOGOJHONO) THNA KOHCTPYKTHBHO He
BBIOJHHMBI,

122




‘Tako# A3BIYOK MIMEeT OIpeNesIeHHBIH iIepHOA cOGCTBEHHOro Koseba-
HHUSA, COOTBETCTBYIOLIMH €ro OCHOBHOMY TOHY M 3aBHCSIIHHA OT ero
JUIHHBI, TOJILKHE], a TaKXKe OT (DH3HUYECKHX CBOHCTB €ro mMartepuana
(yAeJabHBIH BeC M MOXYJb YIPYLOCTH).

Puc. 53

B Takux cnyyasix ymorpeGseHHe MPUCTAaBHOH pe3OHHpYIOIEH
TIOJIOCTH, MMeIOoIlell NepHos KoseOaHusl, COOTBETCTBYIOLIUH TEPUORY
KoJieOaHus sA3bIUKa, He sIBJsieTCs 00si3aTesibHbIM. [IpuMeHenue Ta-
KOl De30OHHpYIOIIeH HaNCTaBKHU SIBJSIETCS, OJHAKO, BO MHOTHX CJy-
4asix XKeJaTeJIbHBIM, TaK KaK 3TO YCHJIHBAeT 3BYK, BO3GYKIaeMhlil
SI3BBIYKOM, COOOIaeT eMy YCTOHYHBOCTb H YBEJHUHBAET CTeleHb
YYBCTBUTEJbHOCTH M OT3LIBUMBOCTH SI3bIUKA.

Takue HaiacTaBHEIE DPE30OHHPYIOLINE IIOJOCTH, HHJIHHIPUIECKOH
UM KOHHYECKOH (DOPMBI, IPHMEHSIIOTCS NPEMMYIIECTBEHHO TOJBKO
B Oprase.

B rapmonuyme, ryGHO# M pyuHOH rapMOHMKAX M T. I. MHCTPYMEHTAaxX C
TPOXOAAMMMH  SI3bIYKAMH, HAJCTaBHBIE IIOJOCTH, HACTPOEHHBIE B YHHCOH C
ASBIUKAMH, M0 YCJOBHSIM KOHCTPYKTHBHOTO Xapakrepa (rDOMO3ZKOCTb) He
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yIOTPe6ASIOTCS; NPHMEHSIOMHECT B STHX HHCTpPyMeHTax HeGojbule HaA-
cTaBHBle KaHAJH M KaMepbl HIPaioT POJib PE30HATODOB, VCHJIHBAIONIHX HEKO-
‘TOpHle BHICIIME OGEPTOHHI f3blYKa H BHIIEJSIONMX NO3TOMY B €ro TemGpe He-
KOTOpBle (POPMAHTHL

JleranbHOe HCC/IefOBaHHE XapakTepa Kone6GaHnii CBOGOAHBIX (IPOXOAs-
IHX) MeTa/JHYeCKHX S3BIUKOB, NPOM3BENCHHOE COBPEMEHHBIMH YYBCTBHTEJb-
HBIMH BJEKTPHUECKAMH METOLaMH, [OKasajo, 4To pasnuyHble TOUKH MX TO-
BEPXHOCTH KOJEGIOTCS C PASHBIMHM 4YacTOTaMH, HaXOASIIIMMHCS B TapMOHHYe-
CKOM OTHONIGHHH APYT X APYry. DTO AaeT BO3MOKHOCTD CHHMATb 3JeKTPOCTa-
THYECKHM IIyTeM C DPa3HBIX YJacTKOB KOTEeGIONIerocst 3LUKa ero IJIaBHed-
IMe TapMOHHMKH, YCHJIMBATh HX SJIEKTPHUCCKMMHU CpefcTBaMH M HCIOJb30BATH
IS CO3MAHHMs pasHoOO6PasHBIX TeMGpPOB OpPraHOmoZOGHOrO Xapakrepa, Kak 3TO
OCYLIECTBIEHO, HANPHMEP, B SJIEKTPHIECKOM uHcrpymente  «OpraTpoH»—-
DpeperTa.

KpoMme TOro, HaIIMMH HCCJI€/0BATENIMH (BepHiuTefiH), YCTaHOBJIEHO, HTO
B CBOGOMHBIX SISBIUKAX, BCJIEJCTBHE HEKOTOPOH HEOAHOPOMHOCTH ux ¢opMul B
reOMeTPHUECKOM OTHOIUEHHH, OTJEIbHLIE 06epTOHHl MOTyT HaxXONHMTbCS B HE
BHOJNHE TOYHOM TapPMOHHUECKOM OTHOMIEHHM XDYr K NpYry, XOTd 3TH Hemnpa-
BHJIBHOCTH OGBLIUHO OUEHb HEBEJHMKH H He BJHFIOT Ha KauecTso 3ByKa 3aMeT-
HO yXy[amouum 06pasoMm.

Bce BHIIEYKAa3aHHOE CBHAETENBCTBYET O Gonpmiofi CJIOXKHOCTH  Kojeba-
TeJBHOTO Mpollecca B S3BIYKAX cBOGOJHOrO THIA.

B OpKecTPOBHIX f3bIYKOBBIX HHCTPYMEHTAX, TJie Urpalouui Hemo-
- CPe[ICTBEHHO BO3JEHCTBYeT Ha f3BIYOK (MM sI3BIYKH) TPHKOCHOBE-
HueM Ty6 M A3bKA, B €ro pacropsKeHnHn HMeeTCs BO3MOXKHOCTb B
HEKOTODHIX IpefesaXx U3MeHAThb JefiCTBYIOILYIO IUIOMaAb M Maccy
3BUKA, a CJIENOBaTeJbHO, TeM CaMBIM BJIHATH Ha 4acCTOTy KoJie6a-
Hufi 3b[UKA. B TAKHX CJIydasix AJIsl H3TOTOBJIEHHS SI3HIYKOB NMPUME-
HsleTCsl He MeTaJul, Ho 6ojlee MATKHI H MONATVIUBEIL MaTepuall pac-
THTEJILHOTO TIPOMCXOXKJEHHs, KAKOBBIM M0 MPEHMYLIECTBY SABJSIOT-
¢l IJIACTHHKH, BhIpe3aHHbIe U3 cTebsieil TPOCTHHKA «ApyHpuo no-
nakc» (Arundo donax). DTH IUIACTHHKH, B OTJIHYHE OT MeTaJlTHue-
CKMX SI3BIUKOB, JeJAaloT Beenga YTOHUYAIOIMMHCT K CBOGOTHOMY
KOHILy. Baarojapsi sToMy, M3MeHsist JUIHHY M IUIOMANb KoJ1e6JTIo-
1redics 4acTH TaKOTO TPOCTHHKOBOTO S3blUKa TyO0aMH, a TaKKe H3-
MeHsIl OKODOCTb M CHJIY BIyBaHHS, yrpapoluil MOXKeT B 3HAUM-
TeJbHBIX Mpefesax M3MeHSTb 4acToTy KonefaHuuil A3bluka l.

1 Crefyer MMeTb B BHIY, UTO MHTOHAIHS TpH Urpe Ha OPKECTPOBBIX AY-
XOBHX HHCTPYMEHTAX MOXeT BOOOIIE [ORILHO CHIBHO BapHHpOBATh, B 3a-
BHCHMOCTH OT CHOCOGOB HIpbl HAa HHX M, B YACTHOCTH, OT JHUHBIX ocoGeHHo-
creft amGyunopa (T. e. TyGHOrO ammapata) MVAbIKAHTA. TOUHblE H3MEDEHUS
BHICOTH 3BYKOB, H3/dBa€MBIX JIOOBIM ODKECTPOBBIM IyXOBEIM HHCTPYMEHTOM,
[JOKa3BLIBAIOT, YTO HE TONBKO [BA HJH HECKOJIbKO DPasHBIX JCIIOJIHUTENell MOTYT
Ha HHX WHTOHMPOBATbH OJHM H Te )K€ 3BYKH N0-Da3sHOMY, HO H OJHH H TOT Xe€
HCIIOJIHATENb TIOYTH HHKOTAA HE CHIPAeT MOAPSL OJHMH M TOT XKe 3BYK Ha [aH-
HOM MHCTPYMEHTe Ha OJHHAKOBOM BBICOTHOM YDOBHE. Orclofa BHITEKAET, YTO
ec/iH MBI JKeJaeM COCTaBHTb 6ojiee MM MeHee BEpHOe 06 beKTHBHOE CYXKJEHHE O
3BYKOpsile MAHHOrO JJYXOBOTO MYSBIKATILHOIO HHCTpYMEHTa, TO CJefyeT Mpo-
¥rpaTh Ha HeM [0 MHOTO a3 HECKOJbKHM HMCIIOJNHATENAM M B3ATb CPeJHHE
U3 samMcefi BHICOT 3BYKOB, JaHHBIX STHMH  HCMOJHHTENAMH. BeposTHOCTE
TOUHOTO H OGBEKTHBHOTO CYXK/EHHS O 3BYKOpsile MHCTpYMEHTa, COMIACHO «3a-
KOHy GOJNbIIMX uYHCeN», OYNET MOBLIUATRCHA, 1O Mepe yBeJHUEHHs UHCIZ
Ha6MoONe WA H Bamucell BHICOT HCCEAYEMBIX 3BYKOB HHCTPYMEHTOB.
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BBuay Takux ocoGeHHOCTEH TPOCTHHKOBOTO fI3bIYKA U €ro Clo-
COGHOCTH M3/1aBaTh KoJleGaHusl Pa3HbIX JacTOT, K HeMy 00s3aTeJIbHO
JOJKHA ObITh NPHUCOEMHEHA PEe30HHpYIOIlas HaICTasHas TPYOKa,
peryiupyioliasi M yCTaHaBJHBaIOlas BHICOTY BO3OYXK/aEMON0
SI3BIYKOM SBYKa.

[puMensiss GOKOBLIE OTBEPCTHSI, MIPOCBEPJIEHHbIe B TPYOKe HH-
CTPYMEHTa, Mbl IIOJy4aeM BO3MOXKHOCTb H3MEHATb JJMMHY ¥ 00b-
€M PEe3OHHPYIOLIEro cToJi6a BO3LyXa H TeM CaMbIM BO3IEHCTBOBATH
Ha SI3bIYOK W PEryJMpoBaTh YacCTOTy ero kKojeGaHU#, a Takke Bbl-
3bIBaTh sIBJIeHUE «IepelyBaHUs», 3HAUUTEJBHO PaCILHPAIONIeTO JH-
anas3oH 3BYKOB HMHCTPYMEHTA.

B cBoeo6pa3HoM HapOJHOM MY3HLIKAJbHOM HHCTpyMeHTe —BOJ BIHKE—
A3LIYKH 34KJIOUEHB! B 0COCble HAKOHEYHMKH H JyTbe B U3BECTHOH CTENeHH Me-
XaHH3UPOBAHO. 3/€Ch TAKkKe TIPHMEHSIOTCS HaJCTaBHBIE PE3OHHpYIOllHe TPYG-
KH ¢ GOKOBHIMA NaJbLEBHIMH OTBEPCTHSIMH, H3MEHsIOIIHe Pe30HaHC CT0J6a Bo3-
OyXa ¥ BBICOTY IIOJyYaeMOro 3SByKa. TPOCTHHKOBEIH SI3BIYOK  BOJIBIHKIH
MOXET B HEKOTODHIX Ipejesax H3MEHsATb YacTOTy CBOMX KoneGaHui, mpucmo-
coGJIsIICh K MEHsIOLIEMYCsl Pe30HAHCY HaJCTAaBHOH TPYOKH, ONHAKO, BCIEACTBHE
COTCYTCTBHS BO3JeHCTBHS HAa S3BIYOK aMOyuliopa Hrpaoliero, AHamnas’oH ero
YacTOT, 7O CPABHEHUIO C OPKECTPOBBHIMH H3BIYKOBHIMH HHCTPYMEHTaMH, CHJIb-
HO cyxeH.-B uacrHocTH, fiBJleHHe nepeayBaHMsl, IIMPOKO HCIOJb3yeMOE B CO-
BPEMEHHBIX ODKECTPOBBIX SI3BIYKOBBIX HHCTPYMEHTaX. Ha BOJIbIHKE  He IpH-
MeHsIeTcs.

CxXooHble C BOJLIHKOH YCJOBHS NeHCTBHS $3bIUKOB HAGJIORAIOTCS Y BOC-
TOYHBLIX NPUMHUTHBHBIX HHCTPYMEHTOB THIa ro6Gos -(3aMp, 3ypHa, GHmKYp H
Zp.), Ha KOTODHIX HrpaioT 6e3 NPHKOCHOBEHHS Iy6aMH U SI3BIKOM K sI3blYKaM
HHCTPYMEHTa. DTH HHCTPYMEHTHl TaKXKe MMEIOT CDaBHHTeJIbHO Y3KHH [uamna-
30H 4acToT (MpHGIM3HTENbHO B OO0beMe OKTaBbl), h INepelyBaHHe Ha HHUX
O06GBLIYHO HEBO3MOXKHO. :

WHTepecHbll npHMep HCIOJb30BAHHS pPE30OHAHCA HAACTABHOH TPYOKH MBI
BCTpeyaeM B KHTaHCKOM HHCTDYMEHTE M edlf.

Ilocnenunii mpencraBasier nojob6ue uafiHUKA, B HOCHK KOTODOro Hrpa-
fOIMA BAYBaeT PTOM BO3JYyX, a M3 KDBIUKH BHIXOAST BBepY 6aMOyKoBhIE
TPYGKH pasHOH MUIHHBL, C YKPEIJIEHHBIMH Ha HX HHXXHHX KOHILAX, BCTABJIEHHBIX
B KOPIYC MHCTPYMEHTa, S3BIYKAMH [POXOASINEro THIA, HACTPOEHHBIMH Ha
onpejeneHHsle BHICOTH. Ha Kaxmoil BHIXOAsINeH H3 Kopmyca IueHra Tpyoke
c6OKy npocBepJeHO HeGoJblIce OTBepcTHe. Eciu Hrpalomuil ocTablser 3TH
OTBEPCTHSI OTKPHITHIMH, TO SI3bIYKH OCTAIOTCA B IIOKOE; 3aKPhHIBaHHE INaJbLUeM
OTBEpCTHSl Ha Kakoi-iu60o TpyOKe IUEHra, BOCCTAHABJMBAsS DE30HAHC 3aKJIO-
vapouierocss B Heif €Toj6a BO3LyXa, HACTPOEHHOIO B YHHCOH C KoJeGaHHSIMM
sI3BIUKa, NPHBONMT NOCJENHHH B KoneGaHHe, KaKOBOe He ObLIO BO3MOXKHO, IO-
Ka G0KOBOe OTBepCTHE GBUIO OTKPBITO H, CJIEN0BaTelbHO, He OBbIIO COOTBETCTBHS
MeXIy TepHoLaMH KosneGaHMsi S3blYKAa ¥ 3aK/IIOYeHHOro B Tpy6ke CTO/16a
BO3yXa.

Hacrpoiika s3bMKOB Ha >KeJiaeMylo 4acToTy KojebaHH# coBep-
LIAeTCs ABOSKMM CIIOCOGOM. )

IlepBH it cmoco6. Ecin MBl UMeeM sI3bIYOK, JeHCTBYIOLIAS
IJIMHA KOTOPONO He MOXKeT ObITh W3MeHeHa (HampuMep, MPOXOIs-
WMH S3BIYOK IapMOHMYyMa, 6asiHa M T. Il. HHCTPYMEHTOB), TO, 4TO-
Obl TIOBBICUTb YaCTOTY €ro KOJeGaHWH, HYXKHO YMEHBIIHTb TOJIIHU-
Hy (T. e. Maccy) ero ©BOGONHONO KOHIA. ¥ MEHbIIIeHHe XKe TOJIIM-
HMbl YaCTH #3blYKa, OMmurKafllell K TOuKe ero 3aKpellIeHHs, Hejaer
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ero Gosiee TUOKMM M MeHee YIPYDHM, IIOHHIKAsl 4acTOTY €ro KoJie-
Oanuil. '

Bropoi# cnoco6. Eciu tonmuny (a ciexoBaTelbHO, Mac-
CYy H YIPYTOCTb) s3blYKA H3MEHATh HeJIb3sl, TO BBICOTY €T0 3BYKa
PeryNupyioT H3MeHeHHeM IJHHBLI ero JAeHCTBYIOLled 4acTy.

DTUM CIOCOGOM ITOJB3YIOTCS TJIaBHBIM 00pa3oM IpH NpHuMeHe-
HUH OBbIOIIUX SI3bIYKOB, HAlpUMep, B S3bIUKOBBIX PETHCTPax opra-
Ha, TOe AJs1 3TONO NMPUMEHAIOTCH OcoOble [IPOBOJIOYHBIE KPIOUKH,
BXOJSIINE B KaMepy C S3bIYKOM M IPHIKMMAIOLIMecs K ero OCHO-
BaHUIO (puc. 54). BHITAruBas KOHEI KpIOuKa, yBEJHYHUBAIOT AJA-
Hy HeHCTBYIOIEH 4YacTH fA3blYKa, NOHMKAS YacTOTy €ro kKojeba-
HUH, U oOpaTHO.

[TomoGHbIH ke croco6 peryupPOBaHHs BHICOTH BO3GYKIaeMOTO
A3BIYKOM 3BYKa MPUMEHSETCS IPU UNPe HAa HEKOTOPBIX COBDEYEH-
HBIX OPKeCTPOBBIX SI3bIYKOBBIX HHCTDYMeHTaxX. Tak HampuMmep; xKe-
Jlasi H3BJIeUb BBICOKMI 3BYK, KJIAPHETHCT CHJILHEE CIXKHMAeT MYHI-
WITYK ry6aMy, OZHOBPEMEHHO IlepeMellasl HX K ero KOHIY, DTHM
OH OJHOBDEMEHHO YMeHbIIaeT INeHCTBYIOULYIO MJHHY M Maccy
sI3bI9Ka ¥ IIOBBIIIAET ero YIpyrocTb., ECiIM Ke OH XOUET U3BJIeUb
HH3KHH 3BYK, TO OH YMEHbIIAeT HaxKUM ry6 Ha MYHAUITYK, OLHO-
BDEMEHHO 3aXBaThlBas ero rybaMy HEeCKOJbKO (JIyGxke. DTUM 0OH
YBeIMUnBaeT NeHCTBYIOILYI0 AJIMHY M MacCy f3bluKa M yMEHhiUAET
ero HampsiKeHHe M YIpPyrocTh. A Tak Kak, KaK Mbl 3TO yKasasli
paHee, TPOCTHHKOBBIH S3BIUOK OOBIYHO YTOHUAETCA K CBOOOLHOMY
KOHIY, TO YMEHBbIICHHE €ro Macchl IPH YKODAUHUBAHUM [efiCTBY-
romell gactd OyAeT NPOMCXOJUTh HE IPONOPIIOHNANEHO eno IJIHHE,
HO B 3HAUUTEJBHO OOJblled cremeHH, Taxas HeJMHeHHAS 3aBHCH-
MOCTE MeyKOy AeHCTBYIOLleH MJMHON M Maccod sIsbuKa STBJISETCS
axTopoM, GarONPUSITCTBYIOIMM DPaCIIMPEHHIO IHaNla30Ha 3BY-,
KOB HHCTPVMEHTA.

§ 8. ®opma HamcraBHOH pe3oOHUpYIOLEH TPYOKHM CYIIECTBEH T
BNUSIET HAa aKYCTHYeCKHe CBOHCTBA SIBI3YKOBOTO HACTPYMEHTA.

Konunueckue, runep6osnndyeckne, SKCIOHEHIHAJNbHEIE | T. II. TPYO-
KH, MOCTENeHHO PacLIMpSIOLecs OT S3blYKa K BBIXOAY, B aKyCTH-
YECKOM OTHOLUGHHH 3KBHBAJEHTHEl O TKP bI'T b M OpPraHHBIM TPY-
0aM, OMUCaHHBLIM paHee. DTO BbHIPAKAETCS B TOM, YTO JJIHHA BOJ-
Hbl MX OCHOBHOTO TOHA NPUOIU3UTEJBHO PaBHA YIBOSHHOHN IJIMHE
TPYOKH, a IPH «IePeTyBaHUM» [IOJYy4aeTCs TOJHBIA Psil TapPMOHMK
OT OCHOBHOT'O TOHA.

Innuanpuyeckne e $sI3BIYKOBLHIE TPYOKH SKBHUBAJIEHTHHI 3 a-
KD BITB M OpPraHHbIM TPyOaM. DTO BLHIpAXKAeTCsS B TOM, 4TO JJIH-
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Ha BOJHBI MX OCHOBHOTO TOHA DaBHA NPHOMU3UTENLHO ydeTBepeH-
HOH AJuHe TPYGKH, a NIPH «IepelyBaHHM» OHHM AAIOT TOJIBKO He-
yeTHble HOMepa TapMOHHK.

§ 9. C/i0XHOCTb IIPOLECCOB 3BYKOOOGDA30BAHHSL Y JYXOBBIX MY-
3BIKAQJILHBIX HMHCTPYMEHTOB [IOHY2KAAeT Hac, JJIS SICHOCTH U BO H3-
GerkaHue HeIopasyMeHMH, MO0aBOYHO PasbsCHATH TY POJIb, KOTO-
pYIO MIDAIOT IIPH 3TOM pas/juuHble (PAaKTOPbl M IJEMEHTBl  JyXO-
BBIX MY3BIKaJIbHBIX HHCTDYMEHTOB.

B nayase rsasel VII MBI yKasbiBasid, 4To JyXOBble MY3bIKaJjib--
Hble MHCTPYMEHTHI IPE[CTaBISIOT 00600 TBep/ble TPYyOKH PasHO-
06pa3HOro CeveHysl ¥ PasMepoB, “HallOJHeHHble BO3AyXoM. Kpome
TOrO, MBI OTMETHJM, YTO [Jisi BO3GYXKIEHHs 3BYKOBBIX KoseOaHM
OHH HYyXIAIOTCsl B OCOOBIX MEXaHH3MaxX HJIM MPHCIOCOONEHHSX, a
TakKe B 0CO0OM cmocofe CJoxKeHMsi ry6 dessoBeka (amOymnope),
KOTOpOE OnpefesIsieT U 0GYC/JIOBIMBAeT CrIocob Iepeladn WM Heod-
XOIMMON 3HEPruy. YCTPOHCTBO M MEHCTBHE ITHX MeXaHM3MOB H
npucnocobmennii 6b10 B OOLIAX YepTaxX OMHUCAHO.

PaccmoTpuM ke ellle pas 10 OTNENBHOCTH [POJib, CTEleHb yda-
CTHSI ¥ B3aHMHYIO CBsI3b BCEX ITHX OPTaHOB H 3/JIEMEHTOB JyXOBOTO
HHCTPYMEHTA B 3BYK0OOpa30BaHHM.

OcHOBHBIM 3BYy4YallHM Te€JOM AYXOBOrO MY3bIKAaJBHOTO
MHCTPYMEHTa, KaK Mbl YK€ YKasblBaJy, ABJfeTCH 00beM BOBLY-
Xa, HalOJIHSIOUIME KaHaj ero TpyOoku (kopiryca). OnaHako B H3-
BECTHOH CTeleHM 3By4allldM TeJoM (BUGPATOpOM) B S3BIYKOBBIX
JYXOBBIX HMHCTDYMEHTaX SIBJISETCS TaKxkKe BHODHDYIOUMH 3BIYOK
(1M A3BIYKH), @ B HMHCTPYMEHTAaX € BOPOHKOOOPAa3HBIMH MYHI-
mrTyKamMmu—ryOnl desoBeka. O6a 3T 3neMeHTa—o0BbeM BO3Ayxa
~}-s13BIYKE MM TYGEl, y4acTBYsI B aBTOKoJeOaTelbHOM IIpOLECCS,
SBJISAIOTCH (DYHKIHMOHAJNBHO CBSBAHHBIMH, a NOTOMY M (DYHKIMO-
HaJIbHO HEOTJAEJUMBIMU JPYF OT ApPYyra COydyacTHHKaAMU B 3BYKO-
00pa3oBaHUH.

B 10 ke BpemMsa s8bIUKH H TyObl uYejoBeKa sBJAAIOTCT U
BO3OYyAUTENAMHU KoJeOGaHUN HANOJHIIOWIEIO0 KaHaJ
MHCTDYMeHTa BO3AyXa, Tak Kak 0e3 HX CIeNHaJbHOTO yJacTHus H
ocoboro NeHCTBHsS MQCIEIHME He CrnocofeH CaMOCTOSTENbHO:
OPHATH B COCTOSIHME JJHUTEJBHOTO M IIPABUJBHOIO KOJeOaHHUS.

Kaxnarift cocyn ¢ TBepAbLIMH CTEHKaMM, HAIOJHEHHBIH BO3LY-
XoM u coobwmawpmuiics ¢ aTMochepoil OZHUM HJIH HECKOJIBKAMH
OTBEPCTHSIMHU, SBJISETCS, KaK 3TO yxKe NaBHO H3BECTHO, pe3oHa-
TOPOM, OTBeYalOIUM Ha 3BYKOBble KoJeOaHMS ONpelejeHHBIX 4a-
CTOT, B 3aBHCHMOCTH OT €r'c IeOMeTPUUeCKOH (OpMBI, BeAUUHUHEI,
o0beMa 1 IUIOIIAAM OTBEPCTHH, coOOUIAIOUIMX €ro ¢ aTMocdepoi.
IyxoBble MY3BIKAJbHbIE HHCTPYMEHTHl SBJISIOTCS MOAOOHBIMH e
pesonatopamy, <cHaGkaeMbIMH, B OTJMUHe OT JaG0paTOPHBIX
npu6OpPOB TaKOro poja, OOBIYHO TeMHM HMJIM WHBIMH IIPHCIIOCOG.Ie-
HUAMH [JI1 H3MeHeHHs MX De30HHpYIoIiell CIOCOOHOCTH, IO XKe-
JIaHWI0 MTPAloIIero Ha HHX MysbikaHTa. [losToMYy HaNOJHSIOMIMH
TPYOKy AYyXOBOrO MY3LIKAJBHOTO HHCTPYMEHTA BO3AYX SIBJISETCS
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He TOUIbKO TeJIOM 3ByuamuM (pasnensia 3Ty QYBKIHIO C s3bMHKa-
MH WM TyGami ueJoBeKa), HO OLHOBDEMECHHO H TEJOM D e
30HHPYIO UM, T. € OINpeAeJTIOlNM, pHIOMpAIOIUM M IOA-
JepKUBAIOIMM ONpENeJIeHHYI0 ~ 4acTOTy KoJeDaHH# CHCTEMBI.
Hasmune TpucniocobiieHul, NO3BOJSIONIMX H3MEHSATH JUIHHY BO3-
JyUHOro CTojfa HiM ke IJIomaib OTBEpPCTHH, COOOLIAIOMMX
ero ¢ armocdepoii, NO3BOJSET H3MEHATb PE30HAHCHBIE CBOHCTBA
3TOrO BO3MYHIHONO CTOJ0a, MEHSATb YacTOTy KoJie0aHU# BO3HMKA-
jolmeili B HEM CTOsiueHl BOJHEL, a CJelOBAaTeJIbHO, W BJIHATH OLHO-
BPEMEHHO Ha YacTOTy KojeGaHHH COYdacTBYIOIIETO B 3ByKo0Hpa-
30BaHMM TBEPAOrO BUGPAaTOpa, a TeM CaMbIM 4 H3MEHATH BBICO-
Ty W3BJEKAEMOrO W3 WHCTPYMEHTa MYS3BIKAJbHOrO 3BYKA.




FnaBa meBaras
CBUCTAILHUE U SISBIYKOBBIE UHCTPYMEHTDI

§ L ®aeira NPUHAAJIEKHUT K CBUCTAIIUM, HJIH Jabualb-
HbIM HMHCTpPYMeHTaM, ofllee INOHATHE O KOTOPhIX ObLIO AaHO B
npeabiayule riaase atoro othaena (§ 2 u cuen.).

HopmaJsbHBIM THIIOM COBpEMEHHOH OpKecTpoBOil (JefdThl sB-
Jsercs UMJIMHApUHYECKasl compaHoBas QJeiita cucteMbl TeoGajibra
Bema. Bepxuuii yyacTox ee KaHaja, HasblBaeMbIi TOJIOBKOH,
HMeeT Npohuiab, clafo CYXHBAIOULMACA @O HalpaBJeHHIO X
npobKe, KOTOPOH OH 3aKpBIT. BOjM3H NpPoOKH B CTEHKE TOJIOBKH
(bJiefiTbl POCBEPJIGHO OBAJIbHOE OTBEPCTHE JJIs BAYBAHHS BO3AY-
Xa M BO30yxXJIeHMs 3ByKa (Tak HasbiBaeMoe aMOYIIIOPHOE OTBep-
CTHe), OKpy:KaeMoe HHOIA CHAPYKH BaJHKOOOPa3HBIMH GOKO-
BBIMH BO3BBIIEHHAMM, B LEJAX Jydlleld KOHIGHTPAIMH | Ha-
NpaBJEHHOCTH BOBAYIIHOH CTpYH.

[Ipucoe nHEeHHBI K TrOJIOBKE LUMJIHHADHYECKUIl CTBOJM (DJIeHTHI
¥MeeT JJis M3MEHEHHS BBICOTHI 3ByKa 15—16 GOKOBBIX OTBep-
CTHH !, ¢ NpUCOeNMHEHHBIM K HMM CJOXKHBIM MEXaHH3MOM KJama-
HoB. OTKpBIBas M 3aKpblBas [IOCTEIHHE, MY3BIKAHT H3MEHseT
LJIHHY SByYallled M DE3OHHDYIOIIeH 4yacTH crTosiba BO3ayxa, a
BMeCTe C TeM M BBICOTY H3BJIEKAEMOTO 3BYKa.

Marepuan, U3 KOTOPOTO H3TOTOBJSIOTCS (JIEHTH, OKa3bBaeT
3aMeTHOE BIMSHME Ha KaueCTBO HX 3ByKa. [lpakTuyecky ycTaHo-
RIEHO, YTO JAepeBsHHble (PJedThl JaloT GoJee MArKHH, a Mmeras-
Janyeckue—Ooaee fpKuA TeMOp 3Byka, o6siagas OLHOBPEMEHHO
Oonbliell OT3BLIBYMBOCTBIO, 0 CPABHEHHMIO C ASPeBAHHBIMM. [Jan-
KOCTb BHYTPEHHHX CTEHOK (JIEHTHI HIDaeT OYeHb BAaXKHYIO POJib;
3aMeUYeHo, 4TO fhJIEHTH C LIEPOXOBATHIM HJIH ILJIOXO OTIOJHPOBAaH-
HBIM KaHaJoM JalT Oojee CHIUIBIA TeMOD M MeHee OT3LIBUMBHI
npHu urpe.

ITyrem onbita BeM Hamenm, uto nenaTb KaHal B TOJOBKe (JedTHl Takxe
UHJIHHIDHUECKHM Henenecoo6pasHo; OH Jal eMy HeGOJIbIIOE CYXKEHHE Mo

! 15 otBepcruit y ¢uefiTel ¢ guanasosHoM g0 c!; 16 otsepcruil y daefith ¢
AuamasoHoM o h.
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ranpasJennio K mpo6ke (ot 19,0 no 17,8 mMM., T. e. npumepso Ha 10%) Ha
npoTsXKEHUH OKoMo 140 MM AimHbl. ITO CyXeHHE HIeT He IO NpSIMOJIMHEH-
HOMY KOHYCY, a N0 HEKOTOPOMY SMIHDHYECKH Haii/eHHOMY KPUBOJIHHEHHOMY
npoguio. [Ipn cobiliofeHnH AaHHBIX DeMoM JJs STOro npoduns MonepeyHy-
KOB KAHAMA TOJNOBKY, KAUECTBO 3BYKa M CTPOH (MHTOHALHS) (uIeHTH mOJIydaioT-
¢Sl HamMydWHMH. TOUHO TAK JKe, OMBITHBIM HyTeM DeM yCTAaHOBHI pa3M2pbi
(T. e. miomann) aMOyLIIOPHOrO OTBEPCTHS M Yrof, MOJA KOTOPBIM MOJIKHA HT-
TH BHYTDEHHsisi CTEHKA €ro NepefHero Kpas, O KOTOpbIi pas6uBaercs CTpyst
PO3yXa, BHIXOAsAIIAs H30 pTa My3bIKaHTa. [lpx sTOM yrie, paBHOM 7° OT
HOpMaJd, 3BYK H3BJ€KaeTcs Jierie BCEro M o6namaer HauGoablueil yCTOHUYH-
BOCTBIO. OMBITHBIM e NyTeM Obulo HaifleHo W HaWBHIOJHeHINee paccTOsHHE
OT TpOGKH [0 LEHTPA aMOYyIIOPHOTO OTBEPCTHS, PaBHOE 16—17 MM; yBejnye-
HHE 3TOrO PACCTOSIHHMA MOHHXKAET TOHHl TPeTheH OKTaBhl OTHOCHTEJILHO TOHOB:
JBYX HHXKHHX OKTaB; yMEHblIIEHHe ero okashiBaeT oGparHoe ZeficTBHE,

[Ipu BayBaHMH BO3MyXa B aMOYIIOPHOe OTBEPCTHE, IO obe:
CTOPOHBI OT Kpasi MOCJHENHEro BO3HUKAIOT BHXDEBbIE NBMMKCHHA B
cTpye Bo3jyxa, B pesyJbTaTe uero B KaHajne (JedTb BO3HMKAET
cTosyas BOJiHA, MMelomlas Iy4HOCTH BOJM3H aMOyLIIODHOTO OT-
BEpPCTHA M HECKOJBKO Jlajiee BBIXOAHOTO KOHIA HJIM IOCJIELHEro
oTKpbiToro GOKOBOro OTBepcTHsi. BeMm Hamiesn, 49TO PacCTOSHHA
MeXIy LeHTPOM aMOYIIIOPHOTO OTBEPCTHS W LEHTPAMH 6GOKOBBIX
OTBePCTHH HOJIKHBI OBITb DaBHBEI TIOJIOBHHE JUIMHBI BOJIHBL XKeJae-
MOro 3ByKa, MuHyC 51 Mm !.

[Ipu cnaGom BIyBaHHH BO3AYyXa Ha (JIeldTe MOMKHO TOJNYUHTh
TOHBI IEpBOil OKTABbl 10 Cis?; uT0OH Modyunts d* M ciepylouiue
Gosiee BLICOKHE 3BYKM, YCHJIMBAIOT BIyBaHHe B aMOylIIOpHOE OT-
BepcTHe, NOJydYas NyTeM NepelyBaHusi BTOPOH, T. e. OKTaBHbIL*
0GepTOH; NpH JajbedlleM YCHJGHHH BIYBaHWS MOXHO IOJYy-
yuth 3-#, 4-f W ciaepyloue 0O0epTOHBl, KaK CaMOCTOSTEJbHbIE
3BYKH, KOTODble MOXKHO XPOMATHUECKH H3MeHATDb, IOCPeICTBOM
OTKphLIBAHMS M 3aKpbiBanus OOKOBBIX orTBepcruii. Bmpouem,
TPYIHOCTH MOJYYEHAs BBICIIMX HOMEPOB OGEPTOHOB BO3PaCTalOT
®3-32 TOrO, 4TO JaBJieHHe BIyBaeMolNo BO3AyXa YBEJIHUMBAETCS
MPOTIOPIMOHABHO ~ KBaJpaTy MOJYyYaeMoil 4YacToThl 3BYKOBBIX
KosieGaHuH.

Bnarogapsi ToMy, uto Bo30ymuTeNeM KOJeOaHHil  sIBJISACTCS
crpys BIyBaeMOro B KaHan ¢aedTol Bosayxa, ofsnajaiomias HH-
YTOXKHOH Maccod ¥ HHepuMel, IO CPABHEHHMIO € OCTAJbHBIMM Op-
KEeCTPOBLIMU JyXOBBIMH HHCTPYMEHTaMH, (JiedTa sIBJIseTCs HaH-
6oJiee TOABHKHBIM M BHPTYO3HBIM HHCTPYMEHTOM, Ha KOTODOM
BO3MOXKHO MHCIOJHEHHEe CaMbX OBICTDBIX Naccakew.

3Byk Guneiitel GemeH oBeproHamu. [To mamneM . Meiiepa
(puc. 55), B ee oCHOBHOM 3ByKe d! HamGoJee CHJbHBIMY SIBJIA-
orcst 2, 3 ¥ 4-1 rapMOHMKH, TIPDH 3HAUMTEJbHO IOHHKEHHOH

1 IMpu muaMmerpe KaHana Queiter 19 MM, nuamerpe GOKOBBIX OTBEpCTHH
oK0M0 12,5—13 MM ® TosuMHe cTeHOK Gueiithl e Gonee 4 MM, duefira npw

3TOM 1O0CTaTouHO Xopomio creayer qopmyae: L=L,—3D-+(dy+d,), mpuse-
nenno#t B § 5 ruaBel VII 3toro orzena. :
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aMIIUTyRe KoJeGaHHi OCHOBHOrO TOHA M NP GOLICTpOM YObIBa-
i 5—10 rapwonuk. IlpucyTcTBHe Gojlee BBICOKHX OGEPTOHOB
He ycTaHoBseHO. [Ipu ociaGjeHHM CHJIBI 3ByKa aMILIATyda OC-
HOBHOTO TOHA 3HAYHTE/JbHO YBENHUHBAETCH; HAOGOPOT, IPH HIPe
[ HaunnaioT npeoGnanaTh rapMOHHKH, JEXallie IO COCEACTBY C
@nedma yunundpuyeckas d, (288 k/c)
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Puc. 85

OCHOBHBIM 3BYKOM. Hesamoaro mo macrymnenus «IepenyBaHHs»,
PPOMKOCTb 2-# FapMOHHKH HAaCTOJBKO BO3pACTaET, YTO IOJyyaeT-
Gt BIeYaTJeHHe Urpbl OKTaBaMH. [lpu nepenyBamum  ocHOBHOI
POH 34TYyXa€T, a Ha €ro MeCTO CTaHOBHTCS OJyKaflias BbiCINas
rapMOHHKA,

YnorpeGnaBiuasics paHee KoHHYecKas OpKecTpoBast (JeiiTa, ¢ KaHaom,
CYNUBAIOUIMUMCS [10 HANPABIEHHIO OT TOJOBKH K BHIXOAY, HMeJa emme Gosee
Genubiit TeMOp (pHc. 56); B ee 3Byke HafigeHml IpeHMYyIeCTBeHHO -9 ¥ 2-7
PapMOHHKH, NDH KpaiiHell cna6octu 3-8, 4-& u 6-§ TapMOHHK H HECKOJbKO
Goee cH/IBHOH 5-f1; Bhie 6-i TFapMOLHKH YaCTHYHBIX TOHOB He HAIeHo.

®redma ronuveckas d, (288 k/c)
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Hccnenosanus Tepmann-Tonbaana OOHADPYKHIH B Temope
(reliTer popmanty, nexamyio B npexesax ot f* mo a3 (1400 —
1760 k/c), BeisBAsOLIYIOCS TIpPH 3BYYaHHH TOHOB ee BTOPOH OK-
TaBel (d*—cis®). Ee cuna kosebieTcs ot 0,96 mo 0,32 cusbr
O€HOBHOI'O TOHA.

PasnoBuaHOCTs HOpMasBHOK OpPKeCTpoBOH (e HATHI—M U K K O-
ne-baedr 4.~ HMMECT LJHMHY BJBOE KODOYE H 3BYUHT MO3TOMY HA

00 Nurxono-reima d, (576 x/c)
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-OKTaBy Bblllle HOPMAJIBHOH GnefiTel, YCTPOHCTBO €€ B obmem
aHAJIODHYHO YCTPOHCTBY OGOJBIIOH OpKecTpOBOH (DIEHTHI.

B upe3BbluaifHO DPE3KOM, TIPOH3HTEILHOM 3ByKe IHKKOJIO-
daeiiTel D. MefiepoM HailJeHbl HEMHOPOUUCICHHLIE rapMOHHKH,
GECTPO yOHIBalOLINe TO Mepe yBeJMYEHHT HX Homepa (puc. 57).
Bouue 8- FapMOHMKM UaCTHYHBIX TOHOB B 2BYKE MHKKOJIO-(Iiei-
TB He OOHAapYyXKEHO.

§ 2. KnapHeT NPHHAJIEKHUT K DPymIe S3LIUKOBBIX HHCTPY-
MEHTOB ¢ OJMHOUHBIM GbIOIIEM sI3bIUKOM. XapaKTEPHBIM OTJIHHH-
eM KjapHeTa OT APYTHX s3bIYKOBbIX HHCTPYMEHTOB sIBJIsTeTCA 1M~
JMHADUUECKHH KaHaj Ha 3HAYUTENbHOM (okoso 0,7) NPOTSKEHUH
ero JUIMHbI, PACIUUPSIOMMACS Ha BHIXOIHOM KOHIE B HeGONbILON
pacrpy6. TpyOxa KiapHeTa HMeeT IOBOJBLHO GoJploe YHCJIOo 60-
KOBbIX Jblpouex (15—23), TIPUKDHIBAGMBIX IIPH  UIDE 4acTblO
aJIbIaMH, YACTbIO XKe TPH IOMOIM Oojiee MM MeHee CJIOXKHOro
KNAMaHHOTO MexanuaMma. JlJis MepeiyBanus ¥ MONYyYeHHs BLICIIAX
rapMOHUK, Ha TpyOKe KiapHeTa, Ha pacCTOAHHH OKOJIO 0,3 ero
JUIHHBI OT MYHNIITYKa WMeeTCs HeGOJbLIOE «PErdcTpoBoe» OTBEP-
cTHe, TPUKPbIBAEMOe OCOOBIM KJIallaHOM.

3HAYHTEebHAS [POTSKEHHOCTh MUJMHIPHYECKOr0 yJacTka Kka-
Haja JejaeT KJapHET B aKyCTHYeCKOM OTHOLICHMH IO HEKOTOPOH
CTeMeHd SKBUBAJEHTHBIM 3aKDLITHIM Ja0HaJbHbIM Tpy6aM. ITO
BbIpaXKaeTcsl, BO-TIEPBLIX, B TOM, UTO ofmas aauHa TPYOKM KJjap-
HeTa NPUOJMIKAETCS K UYETBEPTH MJIMHBI BOJHBI CaMONO HHSKOTC
M3/laBaeMOr0 MM 3BYKA; BO-BTOPBHIX, B TOM, YTO IpU MeEpelyBaHHH
Ha HeM TOJy4aloTCsl TOJBKO HEYeTHble IapMOHHKH, T. €. 3, 5,7-1
M T. A.; ¥, B-TPETHUX, B TOM, U4TO B CIIEKTpe €ro Tembpa GanKaii-
[He K ero OCHOBHOMY TOHY UeTHble IapMOHHKH SBJSIOTCS CHJIbHO
ociabJIeHHBIMH.

Bce 5To CTaBUT KJapHET B 0co0oe MOJOXKeHHEe B CeMbe CO-
BPEMEHHBIX OPKECTPOBBIX SI3BIUKOBBIX WHCTPYMEHTOB Kak IO CrO-
coBy HPpH, TAK M DO XapakTepy TeMGpa.

3ByK006pa3oBaHKe, MOAOOHOE 3AKDHITHIM nabuanpHeiM TpyOaM, y KiapHe-
12 MOXKET ObITb OOBSCHEHO OCOGEHHOCTAMH JEHCTBHS €N0 OIMHOUHOIO SSBIM-
ka. ViccefoBaHHs MexaHWSMa 3BYKOOGDasOBaHHs y KJapHeTa IOKasami, Hro
B Hauaje BJyBAHHsS SI3BIUOK NPHKHMAETCA CKATEIM BO3LyXOM, HAKOMUBLIAMCS
BO DTy My3bIKaHTa, K KpasM OTBEPCTHs B MYHAUITYKE, TpeaBapHTeNbHO IIPO-
nycTMB B TPYOKY KiapHeTa HEKOTODOS KOJHYECTBO cxkaToro BO3Ayxa. IDTO
cOBJAaeT MECTHOE CXKaTHe BO3JyXa HHXKe SI3BIUK3, ~KOTOpOe 3aTeM pacnpo-
cTpaHsieTcsl MO TPyOKe MHCTDyMEHTA K BBIXOLY. Jlodina mo mocnefHero, BOJHA
oTpaxaercs OT OKpyKaiolel arMocepsl M, H3MEHHB ¢asy, uuer ofpaTHo K
MmyHAmTyKy. Temepb OHa NMPHXOJHT K S3BIYKY B ¢ase paspexeHHsi, KOTOpoe,
B3aMMOJIeHiCTBYS C HAJHUHEM CXKaroro BO3JyXa BO DTy MysbKaHTa, OCTaBJISA-
eT f3bMUOK NMPHKATEHIM K KPagM MYHMITYYHOro OTBEPCTHSL. OTpasuBLIACL OT
BHYTpeHHefl NOBEPXHOCTH fI3bIYK3, BOJHA CHOBA HIET IO Tpy6Ke K BBIXOAY H,
BTODHYHO [pEeTeprneB OTPAXeHHe OT aTMocceps!, BO3Bpallaercs ONATbL B
MYHAIITYK, HO yxe B (hase CxKaTHd. Tenepb Hanuuue CrylieHHE BO3nyXa me
oBenm CTOpPOHAM SI3BIUKA HAET eMy BOSMOXHOCTD, BCJECTBHE yIPYrocTH, OT-
KJIOHUTBCS M OTKPHITH OTBEPCTHE, TMPOMYCTHTH B TPy6Ky KJapHeTa BTOPYIO NOp-
OHIO0 BO3AyXa M T. L. , :
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Takum 06pasoM, 3a OAMK LMK KojeOaHHsl f3blUKa BO3JyIIHas BOJHA B
Tpy6Ke KiapHeTa ycleeT IDOATH ueThpe pasa (ABa—B TPSMOM H JBa—B 06-
pAaTHOM HanpaBleHHH), YTO M BHI3HIBACT SBJIEHHE, CXOJHOE C 3ByKOOGpasopa-
HHEM y 3aKPLIThIX JalHaJbHHIX TPY6.

[TpeumyiLecTBeHHO TMpUMEHsieMbl B OPKECTpe COIIp aHOBBIH
Ka1apHeT in B umeer o0ulyio AJIHHY OKOJO 655—660 MM, mpH
AHaMeTpe UWIMHAPHYECKOH UacTH KaHana OKOJO 15,0 MM u Hau-
GolblieM AMaMeTpe Ha BhIXOJe H3 pacTpyla 52—55 mm. IIpu-
MeHsieMblii B OpKeCTpe TaKOH ke KjapHer in A uMeeT oOMyIO
miuHy okoso 690—695 MM, mpH Tex e AHaMETpax KaHajla M
TIpH BBIXOZE H3 pacTpyoda.

Pactpy6 OGBIUHO BBHIIOJNHSETCS MO KPUBOH, OM3KOH K mapa-
Gone, KOTOpasi HAUMHAETCs HA PacCTOSHMM OKoJo 140 MM oOT BbI-
xona. MccieZoBaHusi MOKAa3biBAIOT, UTO PacTpyl BJIHsET CJErka
MOHHKAOMuM 06pa3oM Ha ABa HHMKHHX 3BYKa KJapHeTa (e u f)
¥ HeCKONbKo MeHee — Ha ux rapmonuku (h' u c?). Kpome Toro,
OH BHOCHT B TeMOp KjapHeTa XOBOJBHO cjaadyio (opMaHry, IO-
psinka 1400—2 000 x/c.

[lo wecaemoBanuaMm O. Mefiepa, 38 caMoOM HHXHEM 3ByKe
knaprera (puc. 58) ¢ == 128 k/c. aiineno csbiuue 20 0GepTOHOB;
HapubBoJee CUJIBHBIMM siBjsioTes 1, 3, b # 8- yacTHuHble TOHBI, C
PE3KHMH TpoBanaMu Mexny Humu. HalGmomaercss rakxe CpaBHH-
TefbHO CHAbHBIE 17-8 uvactTvuHbli ToH (GJMskuii K QopMmaHTe).
18, 22 u 24-it yacTduHble TOHBI He OOHapPYKEHHI.

Knaprem n A C (128 k/c)
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MarepuamoM, H3 KOTOPONO NPEHUMYLIECTBEHHO M3TOTOBJSIOT
KJIADHETHI, SBJSIOTCS TBEpJble NMOPOJB! HepeBa (CaMILMT, KOKOCO-
BOe, I'DEHaJHJbHOE), XOTs B IOCJeJHHMe FOAbI HAUMHAOT MpHMe-
HSITb 900HUT, IJIaCTHYeCKHe MaccChl H MeTaJlIbl.

Ha6arogenusi MoKasblBaloT, YTO MaTepHasl OKashlBaeT HEKOTO-
poe BJHSHUWEe HA KAauecTBO 3ByKa KJapHETa; IIOCKOJbKY, OIHaKo,
ero CTeHKH 'MMeIOT JOCTATOYHYI0 Maccy, TBepLOCTb M IJIafKYlo
MOBEPXHOCTb, OHO BCe Ke He OYeHb 3HAauMTeJsbHO. Habmomaercs
JHUIb HECKOJbKO OoJIbllIasi MATKOCTb TeMOpa NepeBSIHHBIX KJjap-
HETOB II0 CPaBHEHMIO ¢ METAJIMYECKHMHM, KOTOphle JaloT GoJee
SIDKHH 3BYK, DU HECKOJNBbKO OOJIbIIElH OT3BIBUMBOCTM U UYBCTBHU-
TEJIBHOCTH K H3MEHEHUsiM aMOyIluopa My3blKaHTa.

dopMa ¥ pasMepbl MYHIAIITyKa HMIPaOT OOJBIIYIO POJb NPH
3Byko0oOpa3oBaHUU. BayTpeHnuil mpodunp KaHajla MYHAIITYKA,
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Oynyyd TeOMeTPHYecKH OYeHb CJIOXKHBIM, HECOMHEGHHO, OKashlBaer
3HAYHTEJbHOE BJIMsHWe Ha (GopMHpoBaHHe TeMGpa. UpesBhluaiHO
BaxHa NPaBWJbHAS KPUBM3HA NpOoDuis «HAaKJIamKH», T. €. TOH
NIOMAJKH, Ha KOTOpPOH 3aKpelisercs sI3bI4OK (TPOCTb); OTKJIO-
HeHUsl Jlake B COThHie JOJM MM 3IeChb OKashIBAlOT 3aMETHOE BJIHUS-
HUe Ha Ipolecc 3BykoOoOpa3oBaHHS, Nenas ero Gojee JerkuM
unu Gojee 3aTpPYAHEHHBIM Ha DAasHbIX yyacTKax JMANas3oHa WHH-
<Tpymenta. Ilpoduib KpuBOi 4YacTH «HaKJIaZKH», T. €. Kpaes
BXOIHOrO OTBEPCTHS], JOJKEH UTTH IO IUIepGoJie ONpeNeNeHHoH
KDYTH3HBI, CTeNeHb KOTODOH ONpenessieTcss JHYHBIMM OCOGEeHHO-
CTAMH TyGHOrO amnnapaTa MysblkaHTa !,

B GosbmmncTBe CTyyaeB HanGosee yAOGHBIME JIJIS  HAIIMX
MY3BIKAHTOB SIBJISIOTCS TaKHe MYHIIITYKM, OTKJOHEHHe KOTOPLIX
Ha BEPXHEM KOHLE OT BepPXyIIKH TPOCTH PaBHO okoyio 0,9 MM,
npy oOlledl NJuHe KPHBOH YacTH «HaKJalku» B mpegenax 23—
25 MM 2,

S13b140K, ABJAsIOMMACT BO3GyqUTeJeM KoJeGaHWil (Tak HAa3bi-
BaeMasl «TPOCTb»), HEeJaeTcs M3 IUIACTHHKH, BHIDE3BIBAEMON W3
CTBOJIA TPOCTHHKA «ApyHMIO-IOHaKC». K BepxueMy CBOGOZHOMY
¥Kpalo TPOCTb Cpe3blBaeTcs IO IUIaBHOH KPHUBOH, OJH3KOH K Ky-
Guyeckol napabGose, npumepuo o 0,12—0,15 Mm TosmHLL 3a-
XBaTblBasi BePXHUMH 3y0aMi CIMHKY MYHIWITYKAa W Ha)kKpEMas
HIKHHMH 3y0aMH, Yepes HAaXONALIYIOCS MEXILY HHMHM M TPOCTBIO
B KayecTBe MSMKOH INPOKJAIKHM HMKHIOI Iy0y, Ha YTOHYAIONIWf-
Csl KOHEL TPOCTH W BAyBas BOBAYX B KaHaJ MYHIWITYKa, MYysbi-
KaHT NPHBOJMT TOHKHME KOHEI TPOCTH B KoseGaHue, poKIaiollee
3BYKOBbIE BOJIHBl B KaHaje KiapHeTa. MexaHH3M geHCTBHS
A3bIUKA OOBSICHEH Bhime. KosmuecTBo M pacmosiomxeHue OTKDBHI-
ThIX H 3aKDHITBIX JHIPOUEK ONpeNesisieT KoJseSaTesbHbie CBOHCTBA
cTon6a BO3AyXa, a CIeNOBATENbHO, M YacTOTy KoNeGamuil S3blu-
Ka, 1¥anascH KOTOPOH JOXOAHUT NG TPeX CJIMIIKOM OKTaB.

HernocpencTBenHbIM  yeuileHneM BIyBaHHs IOMYYHTH nepeny-
Banne Ha KjapHere (KaK M Ha JNPYMHMX sI3BIYKOBLIX HHCTDYMeH-
Tax) HEBOSMOXHO WM OueHb TPyXHO. [10STOMY 31ech IPHMEHEHO
BLILIEYIIOMAHYTOE «PETHCTPOBOE» OTBEPCTHE, OTKPHLIBAHHE KOTO-
poro, co3naBasi COOOIleHMe KaHasia KJapHeTa ¢ atMochepoit B
TOYKe, OTCTOSNeH OT MYHIIUTYKAa HPHOJH3HTENbHO Ha 1/4—1/3
AJUHBI KaHaJa, BBISHIBAET TOSIBJEHHE B 3TOM MeCTe IyYHOCTH,
pasbuBas CTONG BO3AYXa Ha 4aCTH M MOBHIIAS 3BYK Ha Iyofe-
nuMy. Bosee CNOXKHBIE COYETAHHMSI OTKPBITHIX IBIPOYEK, TaKKe ¢
VJaCTHeM <«DerucTpoBONO» KJalaHa, IO3BOJISIOT elle  GOJBIIe
ZenuTh CTONG BO3AYXa, AaBast BO3MOXKHOCTb NOJYUHTH 5-10 g
7-10 TapMOHHKH.

! Jlnst num ¢ KDENKHM, CHJIBHEIM TYGHBIM annapatoM Gosiee  HOAXOAAT
MYHIIITYKH ¢ GOJIbUIOH KDYTH3HOH HAKMALKM; mjs MY3BIKAHTOB CO CJaGHIM
ryGHEIM anmapaToM—cC Majoff KpyTH3HOM.

2 B HeKOTOPHIX 3amamHbIX cTpasax # B CIITA MY3BIKaHTHl TIPELIOYHTAIOT
MYHRIITYKH € KOPOTKOH KPHBHMSHON HakIank, mopsaka 16—19 mm.
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PeructpoBoe OTBEPCTHE AaeT BO3MOXKHOCTb TaKkKe H3BJeKaTbh
3BYK b!, mosyuaeMHll TIpH €ro KOMOMHALMM C OTBEpPCTHEM IJIA
3ByKa al.

Jlpyrie pasHOBMAHOCTM KjapHera (Maabiii in Es, compano-
Bblit in A, Gaccer-ropn in F, auproBmii in Es, Gacoswii in B #
Ip.) OTJAMYAIOTCS TOJBKO pasMepaMy M BBICOTOH 3BYKa, COXpa-
HSl B OCHOBHOM TO € YCTPOHCTBO M Te e aKyCTHUeCKHe O0CO-
OeHHOCTH.

ITo mepe yBenuueHHs pasMepOoB ¥ TOHHKEHHs JHAaNas3oHa
TemOp KjiapHeTa CTaHoBuTCsl Gonee GoraThiM oGeproHamMu. Tax
HampuMep, D. Mefiep Hawen B HHXKHeM 3ByKe 6acOBOrO KJjapHe-
ta okono 50 oBepronoB (puc. 59). Ero cmekrp xapakrepusyere
CUJIbHBIM Tpeo6iiafaHueM HeuyeTHbIX 00epTOHOB, NMPH IMOYTH IIOJ-
HOM BBHINAJeHMH 2-ro 00epToHa; HaumHas ¢ 27-TO, BCe BhHICIIHE
©0GEepTOHBl OYeHb CJIalHI.

bac - knaprem  C( 64 k/c)
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Puc. 59

§ 3. T06 0 NpUHANJERHUT K TPynne SA3BIMKOBBIX HHCTPY-
MEHTOB ¢ [BOHHBIM SI3LIUKOM M KOHAUeCKod (opMmoH KaHazna H
SBJISIETCS CONPAHOBLIM TIPEJCTaBHTENIEM STO TPYMIIHI.

. HauuHasicb y MYHAIUTYKA, Ka-
HaJ ro6osi pacUIupsieTcs Ha Mpo-
TsKeHHH OKoJio 0,85 ero MJIMHbI
10 INPsSIMOMY KOHYCY, Iepexons
sareM B HeGosbluoil pacTpy6. B
HEKOTOPhIX KOHCTPYKIUSX TOGOeR
pacTpy6 HMeeT 4aCTHYHOe CyxKe-
Hue mpu Bhixoge (puc.60 Aub).

Tpy6ka ro6ost umeer 15—20
GOKOBBIX OTBEpCTHH, HPHKPBIBA-
eMBIX TIPH HI'pe YacTbio MaJsbla-
MH, 4acTb ¥e€ C MOMOIIblo GoJiee
HIH MeHee CJIONHOTO phluakHo-
KJIalaHHoro Mexanusma. s me-
peayBaHusl U TOJYYEHHs] BBICIINX
rapMOHHK, Ha TPyOKe ro6osi, Ha pacCTOAHHAX OKOJIO 1/8 u 1/5 ero
fIOJIHOH [JIMHBI, CUMTasi TAKOBYIO OT KOHIA TPOCTH, HMEIOTCA ABa
«PETHCTPOBLIX» OTBEPCTHS, NPUKPHIBAEMbIX OCOOBIM MEXaHH3MOM
TaK Ha3BBaeMbIX OKTABHBIX KJIamaHOB. KpoMe TOro, Hjsi oGierye-
HUS «HepelyBaHusty HECKOMbKHX HM3KMX 3BYKOB, Uallleuka KJjama-
Ha cis? uMeeT B lieHTpe HeOOUbLIOE CKBO3HOE OTBEPCTHE, KOTOpOe

135




MY3BIKAHT MOXKET IO KeJaHHIO OTKPHIBATb H 3aKPblBAaTb, CABHIasi
BHHM3 M BBepX 2-fi maJjiel JIeBOH DYKH.

Konnueckasi ¢popMa KaHajia ro6osi JesaeT ero B aKycTHUECKOM
OTHOLICHHH 3KBHBAJIEHTHHIM OTKPHITHIM JIaGHaJbHEIM Tpy6aMm. D10
BLIPAXKaercsi, BO-TIEPBEIX, B TOM, 4To OOLias IJMHA ero NpudJIH-
KaeTcs K MOJIOBMHE JJIMHEI BOJIHBI CAMOTO HHM3KOrO H31aBaeMOTro
HM 3BYKa; BO-BTOPHIX, B TOM, UTO IIPH «NIePeiyBaHUH» HA HeM IIO-
JIy4aeTcs TOJIHBIA psil TapMOHMK, MO NOpsSAKY HX Homepos (1, 2,
3,4 u T 4.), 4 B-TPEeTbHX, OTpPaxKaeTcs Ha CIIEKTpe ero temopa, B
KOTOPOM He 3aMedaeTcs NMPOBAJOB HA YETHBHIX HOMEPAX YaCTHUYHBIX
TOHOB.

[TpumeHsieMblii B ODKeCTPE COMpPaHOBLIE TNoGoii HMeeT OOIIYICG
IJIuHY okoso 620—630 MM, mpu HH3UIEM 3BYKe A, MM OKoJio 635
—640 MM, npu Hu3IIeM 3BYKe b, NpH AuaMeTpe KOHMUYECKOH dacTh
kaHaja ot 4,5 no 19—20 MM u HauGoJsblIeM AHAMeTpe Ha BBIXO-
ne u3 pacrpyba oxosmo 40—42 mm.

Pactpy6 ro6os BiuseT c/lerka MOHMKAOIMM o0pasoM Ha 1—2
ero HMKHHX 3BYyKa; KpOMe TOTO, OH BHOCHUT B €ro TeMOp HeKOTO-
PYIO JOBOJIBHO cHIbHYIO opmaHTy, mopsiaka 1 600—2 000 k/c, am-
IVIETYNa KOTOpOH, corvtacHO ['epmann—TI onpaamny, no mMeHburel me-
pe BaBoe OoJibllle AaMIIMTYAbLI OCHOBHOTO TOHA (B JAHMama3oHe
f'—f?). TlpumeHsieMoe HEKOTODHIMH KOHCTPYKTODAMH YaCTHYHOE
cyxeHne pactpyGa Ha Beixoxe (cM. puc. 596), yMeHblIas CHIV
(hopMaHTHI, CTIOCOGCTBYET CMSATUEHHIO TeMGpa ToG0s, BooOIe 0YeHb
Pe3KOro M BBIJAIOLIETOCS CPERH IOPYTHX OPKECTPOBBIX HHCTPYMEH-
TOB.

ITo uccnenoBannsm . Meiiepa (puc. 61), B TeMGpe Hu3IISTO
3ByKa h (240 x/c) Hafinemo 23 YACTHYHBIX TOHA; IIEPBbIE IIECTb
OUYCHb CHJIBHBI, UMes NPHOIH3UTESBHO PABHYI0 aMIUIHTYAY; Najiee
HIET Tpynna o0epTOHOB CO CPeAHHMH aMmIuutygamu (7—16), c
HEKOTOPBIM MaKCHMyMoM Ha 12—13 yacTuunblx ToHax (o6JacTs,
6au3kass XK (opMaHTe); OCTajabHble YaCTHUHBIE TOHK (17—23)
BecbMa cJabl 4 GBICTPO 3aTYyXaloT. '

focou h (240 K/c)
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Kaxk ¥ B Ipyrux JepeBSHHBIX AYXOBEIX HHCTPYMEHTAX, MaTepHast
OKasblBaeT MaJo BIHSHHA Ha 3BYK To6Ost; HECKOJBKO GOJBIIYIO
MSTKOCTh 3BYKa JIeDeBSHHBIX r000€B, MO CPAaBHEHUIO C MeTaJlJIfye-
CKHMH, CiTleIyeT OTHECTH 3a cueT OOJbLINX MOTEpPb Ha TPEHHUE, Io-
TJIOILleHYEe 3BYKOBOH SHEPTUH U CPe3blBaHH€ BLICOKHX TACTOT Y CTe-
HOK KaHaJsa, KOTOphle 3/eCb HHKOIZa He MOTYT GbITh TAKUMH IJjial-
KAMH M JXKECTKHMMY, KaK Y MeTaJJINIeCKHX HHCTPYMEHTOB.
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BesuunHa MeH3ypHl ! OKasblBaeT 3HAUMTENLHOE BJHAHHME H&
rPOMKOCTh ¥ TeMOp 3ByKa ro0os; 3aMeueHO, 4TO IIHPOKO-MEH3Y-
pHpOBaHHbIe N0GOU 3BYYaT CHJIbHEe H Ipybee y3KO-MeH3YpHPOBaH-
HBIX.

. Pasmepnbl u yCcTpOHCTBO $I3BIYKOBOIO MYHA-
mryka (TpPOCTH) MaJsio BapHHUPYIOT, HO OHHY
OKa3bIBAIOT GOJIBIIOE BJHSIHHE HA CTPOH ro6os.
B 3TOM oTHOLIeHHH Yype3BHIYAHHO BayKeH Ipa-
BHJIbHBIH MOA60D KOHCTPYKUHH H pasMepoB
BHYTpeHHe#l TpYOOUKH TPOCTH (TaK HasblBae-
MOTO «WITH(Ta») K THIY M MeH3ype NaHHOIO
HHCTPYMEHTA.

Slapigku, sABJdAOIKECS BO3OYAHTEJNSAMH KO-
JeGaHHH, [esaloTCs M3 IUVIaCTHMHKH TPOCTHHKA / /!

\

e e e e

«ApyHno poHakcs. K BepxXHHM, CBOGOJHBIM,
CXOASIIUMCH BMeCcTe KpasM IVIaCTHHKH Cpesbl-
Batorcst go touuuel 0,12—0,15 mM. 3axBartnl- ,
Basi Ty06aMy IJIAaCTHHKH TPOCTH BOJIM3H MX OC- \\
HOBaHUS M BAyBas B LUeIb MeXAY HHMH BO3- N
AYX, MY3BIKaHT BO30yKAaeT 3BYK, 4acToTa KO- e e
Je0aHuil KOTOPOrO pEryJupyercs, BO-IEpPBLIX,
KOJINYECTBOM H PACIOJIOKEHHEM OTKPHITHIX # Puc. 62
3aKpLITHIX OTBEPCTHH Ha Tpy6Ke ro6od, a BO-
BTOPBLIX, CTEIIeHbIO HATSKEHHs Iy0 W CHJIOH BOYBaHUsS BOBLYXa.
HenocpencTBenHO MOMTYYHTb NeperyBaHuMe YCHJIEHHEM BIYyBa-
HHSl WIHM M3MEHeHHeM BO3JeHCTBHS ryO0aMH Ha TPOCTb Ha roboe He-
BO3MOXKHO, HJIH OYeHb TPYHHO. TOJbKO OTKDHIBAHME COOTBETCTBY-
IOLI[ET0 «PerhucTPOBOro» OTBEPCTHS, Co3faBasi BOJH3U HETO YCJIOBHE
4751 06pasoBaHus Ny4YHOCTH, Pa30yBaeT CTOSYYI0 BOJHY B KaHaje
HHCTPYMEHTa Ha COOTBETCTBYIOILee YHCIO YacTed.

B 3aBHCHMOCTH OT KelaeMOH BEICOTHl 3BYKa, T'OGOHCT IPUMEHSIET pas-
JIMYHBIE «PETHCTPOBHIE» OTBEPCTHS, NPHYEM B COBPEMEHHBIX CHCTEMax ro6oes:
HHXHHH M BepXHHH OKTABHBIE KJANaHBI CBS3aHBl APYr C JPYrOM  CJIOKHBIM
pbIYaXKHBIM MEXaHM3MOM, COEJHHEHHEIM C DHIYaroM KijamnaHa «gp». Bereactsue
5TOr0, INepeKIoueHHe OOOKX OKTABHBIX KJIAMAHOB COBEpPIIAETCH aBTOMatrdue-
€KH, NPH HaXaTHH TONBKO OJHOro OGLIEro OKTABHOI'G phHIYara.

3Byyamas Ha KBHHTY HHIKe aJbTOBasl PA3HOBHILHOCTh ro6os—
AHTJHAMHACKHUH DOXOK?2— OTVIMUAeTC] B OCHOBHOM TOJIBKOY
OonblIMMH pasMepamy (JHMHA KaHajsa okomo 900 MM) Kopmyca
M sI3bIYKA, @ TaKkKe BHYTPEHHHM NpoduieM pactpy6a, HMEOLIEro
BHA3Y saHneo0pasHoe paclUIMpeHHe, C JOBOJILHO Y3KHM BBIXOIOM
{puc. 62). Taxoii cBoeoGpa3ublii mpodmap pacTpy6a BHOCHT B

! Mensypoli Ha sI3bIKE MAacCTePOB MY3BIKAJbHBIX HHCTPYMEHTOB Ha3LIBaeT-
Csl OTHOINEHHE CPeJHErc AuaMeTpa KaHana K oflied AJIuHE HHCTPYMEHTA, Wiy
’Ke BeJIMYHHA (CTemeHb) DAaCIIMPEHHsI ero KaHaja.

2 HasBanue <«aHTIMHCKHHA DOXKOK> HENPAaBWABHO. IlepBOHAYATBHO ajb-
TOBbIA TOGOI, H3-3a M3OTHYTOCTH ero TPYGKH, HaswiBajics «cor anglée»; Bmo-
CTeJCTBHH HErpaMoTHble MEPENHCUHKH ¥ MY3bIKaHTHl HCKA3HJIH €ero HaszaHue
Ha «cor anglaisy.
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-TeMOp aHTJIMACKOro PoxKa, [0 CPaBHEHHIO ¢ rodoeM, CyIlecTBeH-
‘gele otauuns. ITo uccnenoBanusim d. Mefiepa (puc. 63), mas 3By-
Ka es; (204 x/c) Onuto HaiineHo ToMbKO 20 YaCTHYHBIX TOHOB, C
1TOJIHBIM BHINafieHueM 7-ro ¥ 14-ro TomoB. HamuGosiee CHIbHBIMH
.oKasajuch 1—5-fi yacTHunbie TOHBI; o6JjacTh 6—10 ToHOB HMeeT
HAMOJIOBUHY MEHbIINE aMILMTYAb, a 11—I12-§ yacTHyHble TOHBI
GricTpo YOBIBAIOT MO CHIe; 410 ke Kacaercss 13—20-f rapMOHHK,
TO OHH BOOOIIE OUeHb CJalbbl, 3a MCKIIOUEHHEM HECKOJIBKO Goaee
CHJbHBIX 16-ro ¥ 19-r0 YacTHYHBIX TOHOB.

00 Arenudckud powok as(204xm7

10
M.

0 100 2000 3000 4000 5000«
’ Puc. 63

§ 4. ®aroT NpUHAIEXKHT K IPyINe HHCTPYMEHTOB C IBOii-
‘HBIM SI3bIYKOM M KOHHYECKOf (hOpMOH KaHaja M ABJISAETCS 6acoBO-
‘6apUTOHOBEIM TPEJCTABUTENIEM ITOA TPYITIEL Bynyun no dropme
KaHaja M [0 AKyCTHUECKHM CBOMCTBAM BecbMa OJMBKHM K ro6o1o
¥ aHIIHICKOMY pPOXKY, ($aroT oriuyaercs OT NOC/IELHHX OTCYT-
cTBHeM pacTpy6a, HeCKOsIbKO Gosiee Y3KOH MEH3YpO#, a TaKKe 3Ha-
yHTeNbHO GOJBIIEM KOJMYECTBOM OOKOBEIX OTBepcTHil (25—27).

HaupHasicb y MYHAIUTYKa KaHajJoOM C AHaMeTPOM OKOJIO 4,0
MM, Tpy6Ka (arora Ha NpPOTSKEHHH BCeil cBoeft anuHB (2,55 —
2,60 M) pacupsieTcsi 0 NOYTH TOYHOMY MPSIMOTMHEHHOMY KOHYyCY
no auamerpa 40 MM Ha BbIXOXHOM KoHUe. I/ KOMIIAKTHOCTH
yIOGCTBA B NONb30BAHMM TPYyGKa (arora NPHOTMSHTENbHO HA TIO-
JoBMHe ee AJMHbl pasieleHa Ha JBE YacTH, coegnHeHHbie U-
-06Da3HBIM KOJIEHOM M HAYILIME PSTOM; TakuM 06pasoM MIuHA KO-
myca ¢arora yMeHbIIaeTCss IO 1,3—1,35 M, B cBsi3u ¢ Tako# Ko-
neHuaToil (opMoO#l M mapaJjielbHBIM PacCIOIOXKeHHEM JIByX KaHa-
JIOB, (haroT HMeeT GoJlee CIOKHOE PAacIONoKeHHe GOKOBBIX OTBEp-
CTHH ¥ KJIANaHHOTO MeXaHy3Ma, ueM roGoH M aHTIMHCKHH DOKOK.

B axycTuueckoM OTHOLICHHM (aroT SKBHBAJEHTEH OTKDLITHIM
nabuanbHBIM TPy6aM, JaBas IIPH <«NepPelyBaHHM» NOJNHBIA TOCTIe-
JIOBaTeJbHBIH DSl TAPMOHMK H IPUOIHXKasCh 0 JJIHHE KaHama K
JUTHHEe TIONYBOJHBEI CAMOrO HIJKHETO 3Byka. Kpome Toro, crnexrtp
-€r0 TeMOpa, OueHb GOraTblifi YACTHUHBIMM TOHAMH, He OGHAPYKH-
BaeT IIPOBAJIOB HA YETHBIX YACTHYHBIX TOHAX.

ITo wmccnenoBanusim D. Mefiepa (puc. 64), B Tem6pe 3Byka C
(64 x/c) maimeno cpbimre 30 4ACTMYHBIX TOHOB, C MaKCUMYyMOM
AMIUIMTY bl Ha 7—8 YACTHYHBIX TOHAX M NPH IIOCTENEHHOM yObIBA-
HHM B 0Ge CTOpOHBI. XapaKTepeH HEKOTODHI IpoBaj Ha 5-M H
10-M uyacTHUHBIX TOHAX, a Takke Beimajenwe 16-ro ToHa. HMocue-
_JIOBaHWs JPYTMX 3BYKOB Dasubix Bbicor (120, 128, 256, 390 u 512
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k/C) IOKasajo, 4To (aroT HMeeT IOBOJNBHO DPe3ko BBIPa’KeHHYIO
hopMaHTy B obsacti okoso 450—500 k/c.

~ OrxpbiBasi nocIe0BaTeIbHO GOKOBBIE OTBEPCTHS H yKOpauuBas
CTONG BO31yXa, MOXKHO BOCIPOHM3BECTH 3ByKopsin B,—f; ocrab-
Hble 6o/lee BEICOKHE 3BYKH GepYTCsi OCPECTBOM NepenyBaHus. Tak,
HampuMep, 3BYKH fis—g—gis u3BleKalorcsd, KaK COOTBETCTBEHHO
Ha OKTaBy HUXKe JiexalllHe TOHBI, [0 IPH TOMYOTKPHITOM OTBEp-

100
70[ ’ l l C(64xsc)
1+ 100 l ““ll l”l“lll.ln.. 1
L 10 ' c (128 k/c)
100+ 1 ll I.l
/
ok l I c'( 256 x/c)
1F 100
c?( 512 K/e)
- 10 , l
100 1
ol l gis'( 390 k/c)
1+ 100 l | 1
L 10 , H {120 x/c)
L llllgl.,.n; -
500 1000 1500 2000 2500 k/c

Puc. 64

CTHH ]Il 3BYKa f, KOTOpOE NEJNUT BOJHY B KaHaje (arora IoTo-
naM. 3BykH a—b—h—c! GepyTcsl TakKe Ha OKTaBY HHiKe, HO IIPH
3TOM OTKPBIBAIOT OJMH M3 CIIENHANbHEIX «OKTaBHBHIX» KJANAHOB.
Wurepecro To, 4TO 3BYK CiS! MOVIy4aeTcs MPH KOMOHHALMH OTBep-
CTHI JUISt €S, HO Tipu GoJiee CHIBHOM HaXKMMe I'y6aMH Ha TPOCT;
‘TaKOe HEeMOCPEeJICTBEHHOe IepeIyBaHue OKa3biBAETCS BOSMOMKHBIM
NOTOMY, YTO CpDeIHMH auaMeTp KaHaja (aroTa BecbMa MaJ Mo
'CPaBHEHHIO C OCTA/IbHBIMH KOHHYECKHMH SI3LIYKOBEIMH OPKECTPOBHI-
MY HHCTpYMeHTamu. Biaronmaps sroMy TeHmenuus x pasmpoGie-
HHIO CTON6A'BO3/yXa Y HEro GOJIbIE, YeM Y OCTANBHEIX OPKECTPO-
BBIX ST3BIYKOBBIX UHCTPYMEHTOB.

Ocranbhbie Gosee BbICOKHE 3BYKH NOJY4aloTCs TPH NPHMEHe-
HAX CNOXKHBIX aNJIMKATYp, C YePENOBAHHEM OTKDBHITHIX M 3aKDBITHIX
OTBEPCTUH; NpPHM 3TOM TOJydaercss ApoGJeHue crosba BO3AyXa Ha
TPH U Goslee KOJEGIIONMECS JaCTH.

3Byyamuii Ha OKTaBy Humke harota KOHTPadharoT HMeeT
BABOE BOJIBIIYIO NMTAHY KaHaja, IPY HaHGOMbIIeM THAMETDE Y BHI-
xona okosno 60 MM, Bymyun nomoGueiM darory no ¢opme KaHana
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W YCTPOMCTBY s3bluKa, KOHTPA(aroT CXOJEH ¢ HUM H B aKyCTHUE-
CKOM OTHOILUEHHH.

Tem6p KoHTpagarora XapaxTepusyeTcss HAJIHYNEM BecbMa 3Ha-
QUTeJIbHOTO KOJIMYeCTBA YACTHYHBIX TOHOB. [lo  HCC/IeNOBAHUIO
d. Meiiepa (puc. 65), nas 3syka C1 (32 k/c) Haiijeno csbiue 50
qacTHYHBIX ToHOB. I'pymna 1—20 4acTHYHBIX TOHOB MMEET 3HauH-
TeJibHble, JOBOJbHO GJM3KHE 1O YPOBHIO AMILIUTYIbl; HECKONbLKO
BeITENSTIOTCS 2—3-i ¥ 8—11-# wactuunble ToHbL. B oGnacrta 21—
50 yacTHYHBIX TOHOB MMEIOTCSI MHOTOUHCJEHHBIE NPOBAJbl, a Tax-
JKe MeCTHBII MakCMMyM Ha 34-M YacTHYHOM TOHR.

Kowmpagazom C,(32k/c)

[’fj “"“"” | L!"II.HI.|l||ll|ll|.||..|.|.n,... .

0 50 1000 1500 K/c
Puc. 65

—

§ 5. CakcogOH IPUHANIEKUT K IPYyNIe MHCTPYMEHTOB C
OJMHOUHBEIM BbIOLIAM SI3bIYKOM H KOHHUecKnM KaHasoMm. [To yerpoii-
CTBY MYHIWITYKAa M BO30yautens KosneOaHHit (TpocTH) cakco-
doH BecbMa O/IMBOK K K/IapHETY; BCJIENCTBHE e KOHHYHOCTH Ka-
Haja OH DOJCTBEHEH roGoio M (arory, OTIHdasich OT MOCIEMHHX
foJiee IIMPOKOA MEH3YPOH.

[To akycTHueCKHM CBOACTBAM CakCO(pOH KBHUBAJEHTEH OTKPBI-
TBIM J1aGHANBHEIM TPyGaM: BO-NIEPBBHIX, €0 JIMHA NPHOIHKACTCS
K [OJIOBMHE IJMHBI BOJHBI CAaMONO HM3KOTO M3/1aBaeMOro UM 3BY-
Ka; BO-BTOPbIX, NIPH «MepelyBaHWKH» OH JaeT BeChb PAJ rapMOHIUK,
H, B-TPETbUX, B CIIeKTpe €ro TemMOpa HeT DE3KMX NpOBAJOB HA
YeTHBIX YaCTUYHBIX TOHAX.

Kopmye cakcodoHOB Bceria fenaercs M3 Merajia; Gnaroxaps
HEKOTOPOMY YYaCTHIO TOHKHX M YIPYTHX CTEHOK B bHGpalWH, 3BYK
cakcohoHa, IO CPABHEHHIO C APYTMMH A3BIYKOBBIMH MHCTPYMEHTA-
MM, IpHOGpeTaeT CBOEOGPA3HBIH OTTEHOK, COJMIKAIOUIMA ero ¢
rpymnoit am6yuopuslx uHcTpyMentoB. Caxcodon nmeer 20 Goko-
BBIX OTBEPCTHH GOJBIIONO AHMAMETPa, NPONOPIHOHATIBHONO  JaHa-
MeTpaM ero KaHaja B COOTBETCTBYIOLIHX MecTax, 4To CIocoGCTBY-
eT BEPHOCTH HHTOHAIMH ¥ NPHIACT 3BYKAaM UYHCTOTY H cmay. Kpo-
Me TOro, IJisl «iepeliyBaHHs» HMEIOTCS 1Ba OKTAaBHHIX KJanaHa,
COeIMHEHHBIX MeXIy co00H aBTOMATHUECKHMM pblUaxKHBIM Mexa-
HHM3MOM, CBSI3aHHBIM C phluarom KjaamaHa g' u JefcTBYIOIIMM IO-
JO0GHO MeXaHW3My OKTaBHBIX KJIamaHOB rofos.

IMo uccriemoBanusam . Meiiepa (puc. 66), B cnekTpe TeMO6pa
sByka d (144 x/c) anbroBoro cakcooHa Haiineno 24 YaCTUYHBIX
ToHa. O6aacth 1—6-r0 YaCTHYHBIX TOHOB XapaKTepH3YeTCs MaKCH-
MaJIbHBIMH aMIUTHTYLAMJ; Bhllle dfeT IOCTelleHHOe MeIJIeHHOE
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yOblBaHHe aMIIATYJI, C MaKCHMyMCM Ha 13-M yacTHYHOM TOHE H
npoBanamu Ha 14, 16 u 19-M uaCTHUHBIX TOH2X.

Anom- caxcopon d( 144 x/c)
10

10
1 | ”I “||'|'h'|;"" . |

T
0 1000 2000 3000 4000 5000 w/e
Puc. 66

Tem6p seyka A (106 x/c) TeHOpOBOTO cakcodona (puc. 67)
umeer 10 30 uacTuuHbIX TOHOB. IIpeoGsanaiolUMH NO aMIUIHTYNE
aBJIsioTCsT 1—8-1 UaCTHUHBEIE TOHBI, C MAKCHMyMaMu Ha 3-M U 6-M
4ACTHUHBIX TOHAX; Jajee cjelyeT o6aacTb IOCTENeHHO yObiBalo-
[MIHX aMILIMTYJ, C BTODHYHBIMH MaKCHMyMaMHd Ha 13—14, 18,
9993 y 25—26-M YACTHUHBIX TOHAX, ¢ mposaiamu Ha 20, 24 u
27-M 4acTHYHBIX TOHAX.

100
Terop-cakcopon A ( 106 k/c)

! Ml

T
0 1000 2000 3000 4000 5000 K/C
Puc. 67

BcesiencTBre Gosbllell TOHKOCTH M THOKOCTH sI3bIYKA (Tpocm):
110 CPaBHEHHIO C KJIapDHETOM, B 3ByKaX HH3KOrO PerHcTpa cakcogpo-
Ha Ha6ialoLaeTcd 3aMeTHas MpHEMecb HeTapMOHWYECKUX YAapPHBIX
NPH3BYKOB, NPHAAIOIIAsi 3BYKY HECKOJbKO TPECKYUYHil, pesKui OT-
TEHOK,

§ 6. Cappio3o¢oH Mo YyCTPOHCTBY, QpopMe KaHasa, a TaK-
e THMy Bo36ymuTess (IBOHHOH A3bINOK) BecbMa GJIH30K K TO-
G010 M (haroty. B ominume OT NMOCHENNHX, CappiosO(oHBl  Breraa
nenaroTcsl W3 MeTajlia. MeHsypa HX HecKoJbKO Luupe, Gnaronaps
4eMy HX 3BYK CHJIbHEE W HECKONBKO fpue, yeM y roGosi, parora u
HX [Pas3HOBHIHOCTEM.

[Ipuvenenne cakcoOHHON cHCTeMbl GOKOBBIX OTBEPCTHH, MMe-
[OIKX [POTPECCHBHO BO3PACTAIOIIMA JMaMeTp, [0 Mepe ylaseHHst
OT MYHIUITYKa ¥ PacUIHPEeHMs KaHaJla, JejiaeT MHTOHAIMIO cappio-
30(poHOB TOUHOH, @ 3BYKM—UHCTBIMH H CHJIbHBIMU,

AxycTuyeckue CBOHACTBA Ccappio3o(hoHOB OJMHAKOBBHl CO CBOH-
cTBaMH ro6osi, haroTa M uX pasHOBHAHOCTeH; GJarogaps €AHHOMY
NPHUHIMIY pacyeTa M KOHCTPYKIMH, CappPlo30(OHBI BCeX BEJHUHH
(oT compaHMHO IO KoHTpabaca) TPeNCTaBJSIOT €IHHYI0 TeMOpo-
BYIO MHCTPYMEHTaJbHYIO Npynmy.



FnaBsa pmecsaras
OPrAH H OPrAHOINIOAOBHBIE UHCTPYMEHTbDI

§ 1. Opran u opraHomogoGHbIE HHCTPYMEHTHl € aKyCTHYECKOM
TOYKH 3DeHHsl 00MafaloT CIeIYIOUIMMH XapaKTepHCTHKAMM, OTJH-
YAIOUIMMH UX OT IPYIMUX MYBBIKAJbHBIX HHCTPYMEHTOB:

A. 3ByKooGpasoBaHHe B 3THX HHCTPYMEHTAX BHINOJHSETCS IpH
fI0/[BEICHHH K 3BYYalllUM TellaM MeXaHUYecKol SHeprHH, a Hnpalo-
UHHA 9eJOBeK TOJBKO YIPABJSET pacupemeseHHeM 3TOH SHEepruu i
HE OKa3blBaeT HeNOCPEUCTBEHHOTO BJIMSHUS Ha 3BYKOBBIE 3Ji€eMeH-
TBl HHCTPyMeHTa. CONPAKOCHOBEHHE UYeJIOBEKa C MOCJEIHHMH HC:
KJIIOYEHO.

B. 3BykM 3THX HMHCTPYMEHTOB MOTYT IIPOJONKATbCS  CKOJb.
YIOZHO JOJI0, HE3aBUCHMO OT YeJIOBEYECKOTO [AbIXaHHUS.

B. Onu Moryr GbITb YCHJIeHbl MM OCJIaGieHbl BO BPeMsl 3BY-
YaHUsI B JOBOJIBHO IIMPOKUX NpefeNax, IO KeJaHHIO HCIOJHUTe-
Jis, MPH NOMOLIM CIENHANLHBIX PeryJisiTopoB.

- I'. VcnosHuTeJb HMeeT BO3MOXKHOCTH, NOCPEICTBOM COOTBET-
CTBYIOIIMX OPraHOB YINpaBJIeHHS, B IIMPOKHX Npelejax H3MEHSTb
TeMOpP I0Jy4aeMBIX 3BYKOB, UPH COXPAHEHHH WX HENPEpPHIBHOCTH.

B saBucumocru oT YCTPO:ﬁCTBa U CpEICTB, NPUMEHEHHBIX OJsT
00pa3oBaHUsi 3BYKOB, OPraHEl H OPraHOMOAOOHBIE HHCTPYMEHTHI
pasnesisitoTCs Ha JOBe OCHOBHEIE IpynIbl:

1) myxoBble OPTAHBI M HM [OJOGHEE HHCTPYMEHTH, H

2) amekTpo(OHHbIE OPraHOMOLOGHBIE WHCTPYMEHTHI.

§ 2. Opram knaccuueckoro THIA SIBJSIETCS CIOMKHBIM AYXOBBIM
KNaBUIIHLIM HHCTPYMEHTOM, C IPMMEHEHHEM MEeXaHHUYECKOTO AyThsl
I BO3Oy2KIeHusT 3BYKa.

MexaHH3M KJaCCHUECKOTO OpraHa COCTOMT M3 CJEIYIOUINX O¢-
HOBHBIX OT/IEJIOB:

I. CunoBoit M BO3KyXOmMyBHOH YCTaHOBKH, npexHasHaueHHOM
AJIsL IONy4eHHs] H HAKOIJIEHHs] CXKATOTO s03/yXa, IPHBO/SAIIIETO Op-
ran B 3Byyanue. CoBpeMeHHast KOHCTPYKIHS COCTOHT H3 MOIIHOTO
UEHTPOGEKHOTO BEHTUNATOPA, MM CHCTEMbl HATHETAIOLUIAX MEXOB,
COCJMHEHHBIX C MeXaHHIeCKUM MOTOpoM. Harueraemulii Bosnyx mno-
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CTYNaeT B 3amacHbfi pesepByap, e HAKOIUISETCS H COXPaHSETCS
noJ, HeOOXOAUMBIM JJIST UTPHl IaBJICHHEM.

2. BosayxopacnpenequTesbHOTO MeXaHW3Ma, COCTOSIIErOo  H3
MHOT'OYHCJIEHHBIX KaHaJIOB, BO3AYIIHLIX KaMep ¢ KJanaHaMu (BUHA-
Jlall), PYYHBIX H HOXHBIX KJIaBHAaTyp, PECHCTPOBBIX pBIYAaroB H
APYTHX NMPUCIOCOO/NEHH# /I yIIPaBJeHHs! OPraHOM, COCPeNOTOYeH-
HBIX B TaK Ha3EBAEMOM HIDAJILHOM CTOJIE WJIH KOHCOJIH, H CHCTe-
Mbl mepenay (TPakTyp) OT OpraHoB ympaBJeHHA K KJalaHaM.
B coBpemeHHBIX KOHCTPYKIHAX ODI4HOB NPHMEHSIOT NpeHMylle-
CTBEHHO CJIOXKHYIO IHEBMATHUECKYIO HJIM 3JIEKTPOIHEBMATHUECKYIO:
CHCTEMBI Iepenayvy.

3. 3Bydamux Tpy6, SBASIOUIMXCS HCTOYHHKAMA 3BYKOB, IPOH3-
BOMUMMBbIX OpraHoM. CMOTPS II0 YCTPOKCTBY, CIIOCOGY BO3GYKMEHH
W MaTepHaJly, OpraHHble TPyOBl pas3JelIsioTcsl Ha CJIeAyIollue KaTe-
FOPHHU:

a) snaGuaibHble (CBUCTSILIEE) TPYOBI, COCTABJSIOUHE OCHOBHYIO:
Maccy perucTpoB opraHal, u

B) fI3bIYKOBblE TPYObI, B MOJABJSIONIEM GOJBIIHHCTBE € Gbi0-
HIMMY SI3BIYKAMH, '

Oprauubie TpyGbl AeNalOTCs M3 PasJAYHONO MaTepHala.

HepepsHuble TPYOHI A€NAIOTCS INIABHBIM 06pa3oM JaGHaJbHOTO:
# peke—sI3bIYKOBOIO THIIA.

Metannuyeckie TPYObl, HM3TOTOBJSEMble OOLIYHO M3. CILIABa-
010Ba CO CBUHIIOM (TaK Has. OpPraHHbIA MeTaj), JHGO M3 IMHKA,
ObIBAIOT KaK JIaGMaJbHONO, TaK M 3bIYKOBOTO THIA.

B saBucuMOCTH OT BeJMYMHBI MeHSYDHI, JaGHANbHBIE TPYOb
HMEIOT DasJu4yHbli TeMOp. Pasmuuaror:

a) mupokHe TpyOH (momepeuHuk paseH 1/10—1/12 ux nuu-
Bbl), Malollue 3BYKH, GelHble OGEpTOHAMH, HMEIOIIHEe CIIOKOHHEIH,
Kak Obl MaToBHIil TeMOp;

6) TpyObl cpemHell MeH3yphl (momepeunux papeH 1/15—1/17
AJIMHBL), COCTABJAOIIME IMABHVIO Maccy JabHanbHBIX TPYG opra-
ua, pawompe Gonee Goratbiit o6epToHaMu U Gosiee APKHIL TeMGD H,
HaKOHel,

B) TPYObl y3KOH MeH3YpH (momepeunuk paBeH 1/20—1/24 mu-
HBI), H3JalOlMe 3BYKH PEe3KOTo, HANPSIKEHHOTO TeMbpa, BCIel-
€TBHe HANHMYMS B HUX JIOBOJIbHO CHJIbHOH FPYIMIMBL BHICOKHX 06epTO-
HOB, NP OCJAA0JeHHOCTH HH3KHX OGEPTOHOB.

B opraHe npuMeHSIOTCS KaK OTKPHIThE, TaK H 3aKPHITHE Ja-
OuaJibHble TPYObI; TIOCIEHHE, TIPH TOH K€ BEJHUMHE MEH3YDhI, 1d-
107 Gosee GenHblil TeMOp, BCJEICTBHE TIOUTH ITOJHOTO OTCYTCTBHS
4eTHbIX IapMOHHK. YTOTpeO/eHHe 3aKPHITHIX TPYO AMKTYeTCHs Kak
€000DaXKEeHUSAMH 9KOHOMHH MeCTa, TaK U JKeNaTeJbHOCTbIO HMETH
0c000 CMOKOHHBIE M MATKHE TeMODBl, a TAaKKe 3BYKH HH3KHX ua-
€TOT.

! B opranax Hemeuxoro tina—pao 90% Bcero KosHMuecTBa OprafHbIX
Tpy6; B opranax ¢pannysckoro (pomancxoro) tHna—mo 45—50% or ofmiero
uHcsa Tpyo.
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[aBHEIM (aKTOPOM, ONpEAEsOHEM TeMOp JaGuHalbHbiX
1py0, siBIseTcs yCTPOHCTBO MX ycThst. Bbicota okHa (T. €. paccro-
siHHe OT Jabuyma 0 BBHIXOJZHOH IeJu) OlpejessieT KayecTBo Kpa-
€BOTO TOHA M KOJIMYECTBO BOSHMKAIOUMX B HeM oGepToHOB. Manas
BBICOTA JAGUyMa YBeJHUMBAET KOJHUECTBO OGEPTOHOB M mpenpac-
Tonaraer K nepeiyBaHHIO; 4ToOb H36eXarTb IOCJeIHEero, OrpaHu-
YUBAIOT KOJMUECTBO TOLaBaeMoro B TPyOy BO3AYyXa H YMEHbUIAIOT
ero naBjenne. BeaencTsre 3TOTr0, 38BYK TaKHX TPYO OT/IMYAeTCs He-
BoNbLIOR cHION W GoJlee HexHbIM TemGpoM. HaoGopor—OCossiias
BbicoTa JaGuyma Tpebyer OOJBIIEro Hamopa M KOJUYECTBA BO3-
IyXa ¥ jfaer 'Gojiee CHIBHBIA M MeHee GoraThblii 0GepTOHAMH 3BYK.

UccrefoBalus NOKAas3ald, YTO MaTepHal, M3 KOTOPOro CHejiaHbl CTeHKH
Tpy6, TDHHHMAaeT GoJibliee WM MeHblIee yyacTHe B KOJEGAHWAX HAMOJHSIO-
IEro TPy6bl BO3AYIIHOTO CTOJGA M B SAMETHOH CTEMEeHH H3JyyaeT MX B OKpY-
Kaolmee NpocTpaHcTBo. I1osToMy TeMGD aHAJNOTHUHBIX MO YCTPOHCTBY A
MeHaype TpYG, CHAJaHHBIX H3 DPa3/IMUHOrO Marepuana (HampuM., LEpeso ¥
Merall1), 3aMeTHO HeofHHaKoB. I'opasgo Gosipluee BJIMSHHE Ha TeMOp HMeer
TeoMerpHyecKas (opMa H B3aHMODACHOJOXKEHHe uYacTed, yyacTByIOLIMX B
3ByK0OGpasoBaHHH (T. €. YCThs, IIEJH, OKHA H na6uyma). Kpome Ttoro, #c-
C/IefIOBAHHA MOKasalH, UTO 3BYK, BHIXOAAMMH M3 yCTbs JaGHanbHO# TPYOHL,
CpaBHHTeJBHO GefeH oGeproHaMH (5—6 yacCTHUHBIX TOHOB); BBIXOAA M3
BepXHEro OTBepCTdsi TPYGbl, 3BYK mpuoGperaer Goiee GoraTeii TeM6p (Hamp.,
peructp «Principal> noaysaer mo 9—10 06epToHOB), HO 3aTO ociabeBaeT B
rDOMKOCTH.

TeMGp SISBIYKOBBIX PEMMCTPOB OpraHa BecbMa GoraT oGepToHa-
MH, KOTOPHIX HafiZeHO 31ech JO HeCKONbKHMX JECATKOB (Hampumep,
y perucrpa «Kromorne» caeiue 60).

[MpucraBka pacrpy6a K A3bIYKOBBIM TPyOaM CHJIBHO YMEHbIIA-
eT KOJHYECTBO OGEpPTOHOB, cpe3biBasi BBICOKHE 4acToThl. CrekTp
3ByKa SI3BIYKOBBIX TPYO XapaKTepU3yeTcsl HEPOBHGCTBIO M IPOBa-
JaMH Ha psi/ie BBICOKHX 00GepTOHOB. JII0OONLITHO, HanpuMep, noJ-
HOe oTcyTcTBue 17-no oGeproHa y perucmpa «trompette»,

Pasnoo6pasue TeMOPOB M TPOMKOCTEH 3BYKa B OPraHHBIX TPY-
6ax moOCTUraercs IJIaBHBIM 06pasoM TIOCPENCTBOM Pas3jIMYHOIO YCT-
pOHCTBAa M Pa3sMepOB BO3GYIHTeNsT UM YCTbsl (B JaCMalbHBIX TPY-
6ax), a Takxe IPUMEHEHHs Pa3HbIX MEH3yp M mpo¢uied HaaCTA-
BOK M PasjIMYHOTO Hamopa Bo3jayxa.

Benuocts TeM6pa OCHOBHOH JaGHaJbHOH IPYNnel TPy6 opraHa
He [aeT BO3MOXKHOCTH IOJYYATb fIDKHe, NPU3BOAAIIME BleUaT/e-
HHE TPOMKOCTH, 3ByKH, naxe B tutti oprama. JloGaBnenue Gosee
SIPKO M PE3KO 3BYYalWX SI3bIYKOBBIX DETHCTPOB Majio MOMOTaeTr
Iegy.

OfHMM M3 paIuKaJbHBIX, CHENH(PUYECKHX JJs OpraHa Ccro-
co6oB obGoraiuenusi TeMGpa, yBeJHUIeHUs] SPKOCTH U Osecka 3ByKa
H KOCBEHHOTO TOBHIIIeHHs eno rpoMkocTH B tutti sBasgencs mckyc-
cTBeHHOe Jo6aBjieHHe oGepPTOHOB, MOCTHraeMoe IOCPEICTBOM IIPH-
MEHEHHs OCOOBIX CJOXKHBIX PelHCTPOB,
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ITocjenHne MOXHO Das3feiTb Ha TPH OCHOBHBIE T'DYINBI:

a) ORHOroJIoCHBIe — pno6aBiieHde KBHHTH (3-# 06epToH),
fob6aBneHne Tepuuud (5-i 06epToH),
Jo6aBaenue centHMbl (7-# o06epToH) M ap.

&) nByxrogocHble — 345 o6epronbl (Sesquialtera),
546 o6epronnl (Tertian),
3-+4 o6epronn (Rauschquinte),
44-8 o6epronm (Doublette) u ap.
B) MHororoJocHbie — 4-}6--8 oGepToHbl
4-+6-4-84-12 obepronn } (Mixtur)
4+-6+484-12+4-16 o6epToHHI
54-64-7 obepTonnl (Zymbel),
4-6-484-10 o6epronn (Kornett)

KpoMme Toro, L1 0:KMBJICHHSI CNIOKONHOTO, DOBHONO 3BYKa Op-
raHa, B OCOOEHHOCTH TIPH UIPe MEJONMH COJIO, IPHMEHSIOTCs pe-
rUCTpsl, Hatouye Owenmst, Hanpumep, «Bifara» (Piffara), cocros-
Wi 13 JabuaJbHBIX TPYO € ABYMS OKHAMM, U3 KOTOPHIX OIHO
BHIPE3aHO BHIIIE APYroro; BO3HHKAioLas B TpyGe crosiyasi BOJHA
obpasyer nBa GJIM3KHUX IPYT K APYTY MEPHOAA, LAIOUIUX KOJeGJio-
uics 8ByK, H «Unda maris», npencraBisiionuii peructp Jgabu-
aJbHBIX TPYO, HACTPOSHHBIX HA HECKOJIBKO KOJEGAHHH HHXKE OCHOB-
HOH TIpymnbl TPyO; COBMECTHOE HPUMEHEHHE ¢ MOCIeTHHMH CO3/a-
€T OMeHMs, OXKHUBJSIOIINE SBYK.

IToMuMo Toro, B Opraue KJIacCHYECKOro THIa IPUMEHSETCS ellle
Pl MeXaHWYECKUX NPUCIOCOCTEHHH, H3MEHSIOMUX NPOMKOCTD 3BY-
Ka («TPeMyJSHTBI» IJIf HMHTALUH OHEHWH, CreluajibHble 3ariy-
LIIEHHbIE AaKYCTHYECKHEe KaMephl C ABePIAMH B BHIE XKAJMIO3W, LIS
[IOCTEIIEHHOTO YCHJEHUS HJIH OCJalJieHHs] 3BYKOB 3aKJIOYeHHBIX B
HHUX TPYO, ¥ T. IL).

HMuorza MCross3yloTcsi U PasHOCTHbIE KOMGHHAIHOHHBIE TOHBI:
HanpuMmep, NPH COBMECTHOM ymoTrpeGJeHHH 16’ perucTpa ¥ KBuH-
o 10 2/3’ BO3HMKaeT PasHOCTHBIA TOH, MMHTHDYIOUMH 3ByKH 32’
TpYy6.

3BYyKOBO# 06beM oprana, Grarofaps NPHMEHEHUIO TPy pas-
HBIX BBICOT 3BYyKoB (oT 32’ mo 1°), MoxeT mocruraTh moutd 10 ok-
TaB, OXBATBIBasl [OUTH BeCb JHANAa30H CJBIIMMBIX YeJOBEKOM 3BY-
koB (or 16 mo 14 000 x/c). duuna ero Tpy6 Bapumpyer ot 10,5—
11 M 1o 10—12 mm.

§ 3. MsoOperennsie u ycosepiencrsoBanusie B XIX B. ¢ u c-
rapMOHHU M TAapMOHHYMBl [PasHbIX THUNOB, IO HEKOTO-
poil creneHH' UMHTHPYs KJIaCCHUECKHH OprdH, MMEIT B KauecTBe
3BYYaIllX TeJ TOJBKO MeTaJJH4ecKue THOKHE S3BIYKH CBOGOIHOIO
trna (cMm. rasy VIII, § 7). BesencTsue 3T0ro yasoch sHauu-
TeJIbHO COKPATHTh OGBEM HHCTPYMEHTOB, YIPOCTUTH HX KOHCTPYK-
IHMI0 H YMEHBIIMTh HX CTOMMOCTb., OHAKO IPH STGM HHCTDYMEHTHI
IOTePAJIY B 3HAYMTEJNBHOH CTENIEHH Te 3BYKOBbIE KAUeCcTBA, KOTO-
pble IPHUCYIIH OPraHy KJIACCHYECKOTo THNA, a HMEHHO:

a) 3HAYUTEJLHO CHHU3MJIACH MOLIHOCTb 3BYKA MHCTPYMEHTOB H
aMINIATyAa UX DHHAMWYECKHX BO3MOXKHOCTEH H OTTEHKOB, H
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6) 3HAUMTEJbHO COKPATHIUCH MX TEMODOBbIE PECYpChl. B uacr-
HOCTH, Ha 3TMX HHCTpDYMeHTax He yIaJoCh IOJy4HTb TeMOpHI,
CBOfCTBEHHbIE JTAGHANbHBIM TPy6aM KIacCHYeCKOro OprdHa M Xa-
pakTepHbIe JJIs TOC/IEeIHeTO.

MexanuaM (HCrapMOHUE H TapMOHHYMOB, NOAOGHO OpTraHy,
COCTOMT M3 CJEAYIOUIUX OCHOBHBIX OTJENOB:

1. CusoBasi ¥ BO3NYXONyBHAsS YCTAHOBKA, MpeNIHAa3HAYEHHA%
JJIs IPMBEJIEHHs] HHCTPYMEHTa B 3BydaHue. JTa yCTaHOBKA COCTO-
AT M3 CHCTEMBl KaualollMX MeXOB, COeLHHEHHBIX C 3amacHbIM pe-
3epByapoM 1Js Bosxyxa. Kauatomue Mexu OOBIUHO NPUBOMATCH B
JefcTBHe C NOMOIIBIO Mejasel, MoCpeACTBOM IONEPEMEHHOTO Ha-
’ATHs Ha HUX HOTaM¥ urparomero !

Pasjuuaiorcs ABa THNa 3THX HHCTPDYMEHTOB!:

Hemeuxuﬁ THI, I'Ae MeXH HaKauuBaloT CXKaTblH BO3YyX B 3anacHblil
pesepByap, II'O/IO6HO TOMY, Kaxk 3TO TIPOUCXOIUT B KJIaCCHUYECKOM opréHe;

AMepuKchxnﬁ THT, IJe MeXH BBICACHIBAIOT BO31YyX H3 3anacHoro

pesepByapa, B KOTOPOM, BCHE/CTBHe MDOTHBONEHCTBHS PaclMPSIONHX €ro
TPY2KHH, CO3AAETCS MOHHXEHHOE, MPOTHB aTMOC(EPHOro, BO3AYIUIHOE NaBJeHHe.

2. Bo3iyXopacrpeie/IATe/IBHEI MeXaHn3M, B oOLleM HOLOGHEH
TaKOBOMY y OpriHa, Ho Gojee mpocroro ycrpoiicrBa. OH cocTOHT
M3 BO3JYIUHBIX KAHANOB M KaMep C KJanaHaMH, KIaBHaTyp W pe-
TMCTPOBBIX DHIYAroB, ¢ COOTBETCTBYIOIIUMH BHYTPEHHHMM I€peja-
yaMyp OT OPTaHOB YIPaBJIeHHs K KjalaHaM.

3. 3Byuamye SI3bI9KH CBOGOAHOrO (MPOXOASILEro) —THIA, MO-
MeIleHHbe B OTAENbHBIX PaMOUKaX (aMePHKaHCKMH THI), HJIH i€
B (IPOpe3ax ILIACTHHOK 10 HECKOJBKO INTYK PAZOM  (HeMelKHi
THI) .

3ByKoo6pa3oBaHue y HEMEIKOro THMA HHCTPYMEHTOB IOJIY-
yaeTcsl IIPH BBIXOJ2 CXKATOTO BO3JyXa W3 pesepByapa uepes s3bld-
KH B aTMocdepy, a Y aMepHKAHCKOTO THUIIa—IIpY BCACHIBAHWA BO3-
JyXa H3 OKpyXaolell arMoc(epsl uepes sI3bIUKH B pesepByap C
pa3perKeHHbIM BO3AYyXOM. BcjencrBue TAaKOro KOPEHHOTO — Dasfn-
ynsi B crocoGe NpHBeeHUs S3BIUKOB B KoJeGaHie, 3BYKH 00OHX
THIIOB MHCTPYMEHTOB OTJIHMYAIOTCH IO XapakTepy, a MMeHHO:

—3BYKH (DHCTADMOHHH HEMEIKOrO THIIA MMEIOT 3HAUHTeNBHO
GOJIBIIYIO IPOMKOCTb, YeM 3BYKH IapMOHHYMOB aMEPHKAHCKOTO TH-
Ia, KOTOphle 3ByuYaT 3HAUuMTEeJbHO ciabee U Msrue;

— Y HeMEIKOTO THIa MHCTPYMEHTOB BO3MOXHO MoJyueHHe Go-
Jee SIPKUX M XapaKTepPHBIX TeMODOB, 4eM y aMepUKaHCKOTO.

Pasnoo6paswe B cujie 3ByKa M B TeMOpe B (puCrapMOHMAX M
rapMOHMyMax MJOCTHraeTcs IyTeM NPUMEHEeHHs] f3B[YKOB Das3HBMX
pasmepoB, HOPMBEI U IIOJNIOXKEHHWS BHYTPM HHCTPYMEHTa, a TaKxKe
6naronapsi NPUMEHEHHIO BCIIOMOTaTeNbHbIX PE3OHHPYIOMIUX KaMep
BHYTPH MHCTPyMeHTOB. [Ipy aToM OBLIO 3aMeueHo, 4TO:

1 Jluuie B GOJbIIHMX (UCrapMOHHSIX ODTaHHOTO» THNA, € HOXHOH  Kia-
BHATYpPOH IJst Hrpbl (Hefanbio), KauaHHE MEXOB TOpy4aeTcs NOMOLIHHKY HIH
MeXaHHIeCKOMY MOTOpY.
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1) yem mMpe g3bIYKH, TEM IIPM OQUHAKOBON YacTOTe HX KOJe-
GaHnH cuia 3ByKa Hosydaercss O60abiueil, KpoMs Toro, mrupokne
S3bIYKH, OUEBHIHO, BCIAELCTBHE MeHbIeH CKJIOHHOCTH K MOJpasie-
JIEHHIO Ha MeJKHE CaMOCTOATeJIbHO KOJNeOJIoLIecs YYacTKY,
CKJIOHHBI JaBaTb OoJiee MSTKHEe TeMOpbl, C MaJjbiM KOJHYECTBOM
rapMOHHUX B CIIEKTDE;

2) 4eM yKe SI3BIUKH, TEM TPH ONMHAKOBOH yacToTe HMX Kosaeba-
HU# cHJa 3ByKa nosydaerTcs MeHblueil. KpoMe TOro, yskue sisbiukH
Gosiee CKJIOHHBI pasfe/isiThCsl Ha MEJKHE CAMOCTOSITENIbHO KOJIe6-
JIOILMECs y4acTKH, a [OTOMY M JaloT 3BYKH 6oJiee OCTPhIX TeMG-
POB, B CIeKTPax KOTOPHIX NPHCYTCTBYET GOJbIIEE YUCAO BLICOKHX
rapMOHUK;

3) uem OsMKe TNOMELIEHH! f3bIYKH K NepueprH KopIyca HH-
CTPYMEHTa, B YACTHOCTH K €ro nepefgHell CTOPOHE, TeM CHJbHee H
sipue MOoJIy4aloTcsi 3ByKH. PacmosorkeHne I3bIYKOB B INIyOHHE KO-
Imyca, HWJIM B 3ajlHed ero YacTH, 3aMeTHO OCJabJisieT TPOMKOCThb
3BYKOB U CMArdaer ux teMmOp;

4) pasHuna B PacnoJIOXKEHHH SIBBIYKOB BHYTPH HHCTPYMEHTA
(B rOpPH3OHTANLHOM, HAKIOHHOM HJIM BEPTHKAJBbHOM IOJIOYKEHUH)
OKasbiBaeT Ge3yCJIOBHOE BJHSHUE HAa CBOGOAY KONEGAHHH A3bIUKOB,
4 CJIe10BaTeIbHO U Ha CHJIY H TeMOp HX 3BYKOB;

5) (dopma H3rHGOB ITACTHHOK SI3BIUKOB (NPSMbIE, nyroo6pas-
HBIE, B BHIE JIOXKEUEK, C [IePEKOCOM IO OJHOH CTOPOHE H T. IL.)
BJIMSIET Ha CHJIY W TeMOp HX 3BYKa, 8 TAKXKe HAa HX OT3bIBUHBOCTb.

B ¢ucrapmonusax m rapmoHHyMax He BCTpeuaercs HeOGXOZHUMOCTH: TipH-
MEHSITb H00AaBOYHbIE TapMOHHYECKHE DEerucTphl (MHKCTypr H T. l'I.) oJid VCHu-
JIeHHsl spKocTH TeM6pa B tutti, kak 3To 6biBaeT HEOGXOAMMO B KJIACCHUCCKOM
CpraHe, € erc CpaBHHUTENbHO GeOHBIMH TapMOHHKAME TeM6paMHu J1aGHaJIbHBIX
Tpy6. B To ke Bpems, (QHCrapMOHHH M TapMOHHYMEHI HE AMEIOT 0CTPO 3Byya-
HIUX <«SI3BIYKOBBIX» TeM6p0B opréHa, TakK Kaxk 6blOLLlHe SISBIUKM B HHUX He 1npH-
MEHSI0TCA.

3BYKOBOH 06bEM GOJBIIMX HHCTPYMEHTOB 5TOTO THNA MOIKET
NPHOINKATECA K OOBEMY KIaCCHUECKOTO OpraHa, Tak Kak 3fech
TaKKe NPUMEHHMBI PETHCTPhl PA3HBIX BEICOT (0T 32’ mo 27).

AxycTHueckoe BJIMSTHHE DE30HAHCHBIX KaMep, NPUCOETHHIEMBIX
K fA3bIYKAM, B (DHCTADMOHHMAX U FaDMOHMyMax He BeJuKo. VX re-
OMETDHYECKHE Da3Mephl, 110 CPAaBHEHMIO ¢ NJHHAMH BOJH H31aBa-
EMBbIX 3BYKOB, HWUTOXKHO MaJibl; CaMoe GOJbllee, UM OHH MOTYT
BJIUATL Ha YIOCTENHHe,—3TO YCUJIHMBATb HEKOTODbIE BBLICIIME Trap-
MOHHKH H YBE/IMYHBATb OT3HIBYUBOCTb SI3EIYKOB B MOMEHT BO3HUK-
HOBEHHS 3ByKa.

3BykoBasi aTTaka (Hauajo 3Byka) 'y (bycrapMOHUH HEMEIKOro
THIIA HECKOJIbKO XKeCTue M ONpejesNieHHee, 4eM Y I'apMOHHYMOB
AMEPHKAHCKOTO 'TUMA, I/le BO3HMKHOBEHHE 3BYKOB (OJlee cMsrye-
HO M HECKOJIbKO 3alasfibiBaeT, B OCOGEHHOCTH HAa HHM3KHX UacTOTax.

Benencrsue ykasaHHBIX TeXHHYecKHX H aKyCTHYeCKHX 0coGeH-
HOCTell (hHCrapMOHMH M TapMOHHYMBI ‘He MOIYT 3aMEHHTb KJIACCH-
UeCKHil OPrdH B KOHIEPTHHIX aymutopusix, OHu MOTYT BBITOJNHATh
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TOJIbKO DOJIb CyppOraTHbIX OpTaHONOJOOHBIX HHCTPYMEHTOB B JIO-
MallHeli 06CTaHOBKe H B KauecTse MOCOCHS IV yMpaxKHEHHT Op-
TaHucToB !.

§ 4. Ouenb GMU3KO K KJIaCCHYECKOMY Tpy6uaTO-A3bIYKOBOMY
OpTany, B OTHOIIEHHH OOIIero xapakrepa 3ByKa M TeMOpOB, CTOAT
CO3aHHble B HOBeilllee BpeMs 3T eKTPHUECKH € (mmm, KaK X
BepHee HasbIBalOT, 3JEKTPO donuwpe) oprams. Hekoro-
pbie M3 HHX NPeACTaBJSAIOT SHAUMTEeJbHBIA HMHTEpec B ‘aKycTHye-
CKOM OTHOLICHHMH, TAaK KaK OHM JAIOT HCIOJHHUTENI0 BO3MOXKHOCTS
cO3/aBaTh CaMOMy pa3HoOGpasHelimine TeMOpPhl, KaK MOApazxalo-
[Fe MHOTMM paHee H3BECTHBIM HAaM MHCTPYMEHTaM M HEKOTOPHIM
PEr’ucTpaM KJaccHYecKoro oprama, Tak M Jaiouye OOJBIIOE KO-
JIMYeCTBO HOBBIX 3BYKOBBIX KPacOK, HMKOTZA ellle He BOCHpPOHM3BO-
IUBIIMXCS HHY HA OJ{HOM MY3BIKAQJBHOM HHCTPYMEHTE.

B ocHOBe TaKMX 3JeKTPO(OHHBIX OPraHOB JICXKUT TeHEpHpOBa-
H#e IePeMeHHBIX 3JeKTPUYeCKHX TOKOB C 4acTOTaMH, COOTBETCTBY-
JOIMMH UYacTOTaM OCHOBHBIX TOHOB XPOMArTHYeckoil —TemIepHpo-
BAHHON raMMbl. DTH CO3IaHHbIE B HHCTPYMEHTE YacCTOThbl ABJAIOT-
csl MaTepHajioM Ajsl NOCHeNYIOIIET0 CO3NaHus My3bIKaJbHBIX 3BY-
KOB OpTaHOIOO0HOTO (T. . JJIALIErocst) XapakTepa, BOCIPOHU3BO-
IMMBIX [IPM TIOCPEACTBE BBHICOKOKAYECTBEHHBIX ~AMHAMUYIECKHX
I'DOMKOTOBOPHUTENIEH, H3IYYAIOMKUX 3TH CJIOKHDIC KosnebGaHuss B BH-
Je 3BYKOB B ayJHTOPHIO,

BriepBble Takoil 3/eKTPOGOHHLN OPraHonoJOOHbIH MYy3bIKaJb-
HEIl MHCTPYMEHT ObLI MPeJUIoxkKeH ¥ CO3MaH B CIIIA B 1904—1906
rr. umxenepom T. Karmmrom. CroxHbli, BecbMa IPOMO3JIKHA H
JOpOTOll «TeJIerapMOHKYM» TIOCJIEHETO POCYLIECTBOBAI BECbMa
HEJIOJITO, TaK KaK OH OKa3alcs O4YeHb HECOBEPIIEHHBIM M Heyno6-
HBEIM B 3KCILJIOATAllHH.

Venexn pagdoOTeXHUKH, CBSIBaHHBIE C IIMPOKMM M pasnoobpas-
HbIM TIPUMEHEHHEM SJEKTPOHHBIX JIaMIl, I03BOJUIH CO3AATh B IIO-
cAeNHAe NeCaTHJIeTHs psif Gojiee MPOCTHIX, KOMIIAKTHBIX, CPAaBHU-
TeJbHO JellleBbiX M Gojiee COBepLIEHHBIX IO XapakTepy AeHCTBHA
HOBBIX MY3BIKaJLHBIX HHCTPYMEHTOB OPTaHOMOJOGHOTO M MHBIX TH-
T0B. DTH MHCTPYMEHTH, B 3aBHCHMOCTH OT CIOCOGOB MOJYYEHHS
3JIEKTPHUECKHX KOJIeGaHMMA, MOXKHO MOJAPAa3Ne/UTb Ha TPH OCHOB-
Hble T'DYTHIBL:

a) MHCTPYMEHTHI C BPalIAOUIMMHCS IeHepaTopaMu (anbrepHa-
TOPaMH) ;

6) MHCTPYMEHTHI C HCIOJH30BAHHEM JIaMIIOBHIX KoJeOaTebHBIX
KOHTYPOB H

B) MHCTPYMEHTH MEXaHO-3JIEKTPHYECKOrO THIA, HCIOJb3YIo-
Imue AJ5 NeHepaluu KoneGaHHH 3Bydalpie Tesa, TPHMEHAEMble B
MY3EIKE.

§ 5. OcHOBHOH OCOGEHHOCTBIO 3JIeKTPO(GOHHBIX MY3bIKATbHBIX
WHCTPYMEHTOB C aJbTePHATOPAMH SIBJISIETCS BO3MOXKHOCTb HETO-

1 [lnsi 5TOro CTPOATCA GONEBIIME THIB HHCTPYMEHTOB, € 2—3 MaHyailaMu
H TefanbHOH K/IaBHaTypoH OPraHHOro THna.
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CPE/ICTBEHHOTO IIOJYYeHHs MJISIUXCS OPraHONONOGHEIX 3BYKOB H
JIeTKOCTb CHHTE3a caMBEIX pasHooGpasHbix TeMGpoBs. Jlocruraercs
5TO TaKHM 06pasoM, YTO K OCHOBHOMY KOJNEeGaHHIO, TeHepHpyeMo-
My ajbTepHaToOpOM, B Gosiblledl MM MEHbIUeHd CTelleHH IpHMeIlH-
BaloT KoJseGaHus OGoJiee BBICOKHX 4YacTOT, COOTBETCTBYIOIIHE rap-
MOHHKaM JaHHOTO OCHOBHOTO TOHAa. B pesyibraTe CMelLleHHs He-
CKONIbKMX TapMOHHK, Ha OCHOBaHHHM 3aKOHa ['eJbMIOJIbLA, MOXHO
KaK MMHTHPOBATH TEMODHI CYLIECTBYIOIMX MY3bIKAJbHBIX HHCTDY-
MEHTOB, TaK ¥ CO31aBaTb COBEPIIEHHO HOBhIE KayecTBa 3BYKOB.

VIHCTpYMEHTEl 3TOTO THIA, HOCSIIME Ha3BaHHE SJEKTPO(OHHBIX OPraHoB
10 TpPEeHMYIIEeCTBY, JOBOJBHO Pa3HOOGDA3HH MO YCTPOHCTBY H NOJNYYHIH pac-
NpOCTpaHEHHe, KAaK HEKOTOPas 3aMeHa CJIOXHBIX H NOPOTHX TPyGuarhlx Op-
raHoB. JIJIs CHSTMS 3JEKTPHYECKHX Ko/ieGaHWH B HHX HCIOJb30BAHHI 3/EKTPO-
MarHHTHAs MHAYKUMs (oprad I'aMMoHZa), 3NeKTpocTaTHYeCKHA 3(pdexrt
(opransl KomnToHa n Muaran), a Taxxke (OTONEKTPHUECKHH crOCOG («cymep-
muano» lllnuisMana, «cenonodon» Tysona, ceroBoit opran Besbre, «dorto-
na» EpemeeBa u 1p.).

CpaBHHUTEJBHO CJIOKHOE YCTDOHCTBO MeXaHH3Ma asbTepHaTop-
HBIX 3JeKTPO(QOHHBIX OPraHOB, HECMOTPS HA DSl MPEUMYIIECTB UX
Tlepe] APYruMH HHCTPYMEHTaMH (YCTOMYMBOCTb HACDPOHKH, MHOIO-
o6pasue TeMOGPOB M JIETKOCTb YIPaBJIEHHS] MMH), OTPAHHUYHBAET MX
pacnpoctpanenre. Kpome Toro, cepbesHble HapeKaHHs My3bIKaH-
TOB BLISHIBAET JXeCTKas aTTaka 3ByKa y HEKOTODhIX M3 3THX WH-
CTPYMEHTOB, IIPOM3BOLAILASA BIeYATJEHHE IIENYKOB H yJapoB B
HayaJje 3BYKOB.

§ 6. DyexTpUUECKHe MY3bIKajbHble HHCTPYMEHTBHI C TeHepallu-
el 3BYKOBBIX YaCTOT IIOCPEACTBOM JIaMIIOBBIX KOJe6aTeNlbHbIX KOH-
TYpOB SIBJISIIOTCSL MeXxaHWuecku Gosiee MpocThiMM TpuGopamu. Of-
HaKo IpocTelilliie NPuOOPHl 3TONO POAA—OMHOTOJIOCHBIE,  JUIA
MHOT'OTOJIOCHBIX WHCTPYMEHTOB 3TOr0 POAA KOJHYECTBO KoJeba-
TEJIbHBIX KOHTYPOB ¥ CJIOXKHOCTb 3JI€KTPHUECKOTO YCTPOHCTBA H
yIpaBJIeHHsT MMM Takxke yBeiuuuBatorcs, OCHOBHBIM HexOCTaT-
KOM MHOTHX H3 3TMX WHCTDYMEHTOB SIBJISIETCSI HEKOTODash HeyCTOH-
YMBOCTh HX HACTPOMKH, ‘a TaKKe OTPAHMYEHHOe YHCJI0 TeMOpOB,
KOTODble MOXKHO B HHX OCYLIECTBJATS.

W3 opraHonofoGHEIX HHCTDYMEHTOB 3TOr0 poja CJelyeT YIOMSHYTb TIO-
cTpoeHHBIE B0 PpaHuuu opraH c Gosee yeM 700 3/1eKTPOHHBLIMH JlaMIIaMH, 2
TakXe€ paspaGoTaHHBI MOCKOBCKHM u3o6peraTeneM CHMOHOBEIM 3JEKTDOH-
HBIH I‘apMO'H‘I/IS’M. B noC/ieIHEM JOCTHTHyTa JAOCTaroyHas yCTOﬁ‘IHBOCTb Ha-
CTpOﬁK’Pl, CMdAruyeHa aTTaka 3BYKa, a TaKXe HMeeTCsl BO3MOXHOCTb H3MEHEHHs
TeM6pPOB Ha OCHOBE HCIOJb30BAHHA «(HOPMaHT»; KpPOMe TOro, BBEIEHO «IBOH-
Hoe Tyle»,

§ 7. B Tpetneil rpynmne s1eKTpOGOHHBIX OPraHONOMOOHBIX MH-
CTPYMEHTOB B KauecTBe IeHepaTopoB KojeGaHHMH My3bIKAJbHBIX
YacTOT NPUMEHEHb TBEPAbIE YNpYrHe Tesla, ¢ KOTOPHIX BO BpeMs
MX KoJeOaHWH CHUMAIOTCS COOTBETCTBYIOIIHE MePEeMeHHbIe TOKH.
Tak nampumep, B sseKkTpuueckom opraxe PaHpxepa IpHMEHEHH
12 xpomaTHyecky HaCTPOEHHBIX KAMEPTOHOB, B AManasoHe 32’ OK-
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TaBbl OPraHa, BO36YxKJaeMbIX NOCPEJCTBOM 3JEKTPHUECKOTO TOK2
M HenpepblBHO 3BydyamuX. C 3THX KaMEPTOHOB 3JIEKTPOMAaNHHTHBIM
CrocoGoM CHUMAIOTCS COOTBETCTBYIOLIME KoJeGaHHs, KOTOPhle 3a-
TeM YABaWBAalOTCS, YUETBEPAIOTCA M T. JA. MOCPENCTBOM 3JIeKTpHue-
cKux yaBouTeseil koJjeGanuil. Takum oOpasoM nosydaercsi Cepus
KoJleGaHNE Ha Bechb JHAala3OH MY3hLIKQJbHBIX 3BYKOB. B mpolecce
¥DPbl K OCHOBHBIM KOJIeGAaHHSM IPHMEIIMBAIOTCS COOTBETCTBYIOIIHE
TapMOHHKH, W TaKUM 00pasoM CO3LAIOTCS HEKOTOPhie OPraHOmo-
JloOHBlEe TeMODHI.

B «OpraTpone» DBepeTTa, KaK Mbl YyXKe yKasblBajH, KonebJio-
TIMMUCS TeJaMH SABJSIOTCS S3BIYKH, NOTOOGHBIE SI3bIYKAM rapMOHHU-
yMa amepukaHckoro Tuma. Oco6bIMH HMIOJKaM# C DasHbIX TOYEK
9THX SA3BIYKOB 3JIEKTPOCTATHUECKH CHHMAIOTCS OCHOBHOH TOH H
rapMOHHKH, KOTOpBIE 3aTeM CMELIMBAIOTCA B COOTBETCTBYIOLIME
TeMOphl. B ominuue OT APYrux 3JeKTPOMOHHBIX OPTaHOB, aTTaKa
3Byka B «OpraTpoHe» NOJy4aeTcs Oo4eHb CMSATUEHHOH M, IMOXKAJYH,
Jlaxke CJOMUIKOM MATKOH M 3allasgblBaiollledl, MO CPaBHEHHIO C Op-
raHOM KJIaCCHYECKOTO THIA. '

§ 8. HHrepecHoii  OCOGEHHOCTBIO  3JIEKTPOHHOTO  OpraHa
FaMmonna- stJIsieTcst CHHTE3 TeMOPOB M3 TeMIIePHPOBaHHBIX 06ep-
TOHOB. DTO OCYILIECTBJSETCS TaKuM 006pasoM, YTO IIPH HaXKaTHM
Kaxaas KJIaBMIIa 3TOTO HHCTPYMEHTA BKJIOYaeT M IIOCHLIAET B
JaJbHEHIIYI0 CeTh ONHOBPEMEHHO MeBATh YacTOT TAKOTo MOPsIKa
(mpumep maH ISl KJaaBuIIM c'):

8-cemmemmcaaa- cmmcecenen-
16 . = . 4 z )
e R e ——f——
5 T T ! ! H
L3 T
1 .2 3 4 B 8 7 8 [

M3 nux yactora Ne 3 sBJsieTCsl OCHOBHOH JJs 3ByKa 8’ BEICO-
Thl, @ OCTaJbHbIe 6ojiee BbicOKHe TOHBI—2, 3, 4, 5, 6 n 8-ii—rap-
MoHuKamu oT Hee. Hactorel NeNe 1 u 2 sBaisiiorcst «cy6rapMOHHKa-
MH» M OTHOCATCSA K 16’ OpraHHOMY 3BYKY.

Ocofoe ycTpPOHCTBO I0O3BOJISIET BKJIOUYATh BCE JEBATh YaCTHU-
HBIX TOHOB B MEBATH CTYNeHSAX TFDOMKOCTH, IO KEJAHHIO MY3bl-
kKaHTa. Takum o6pa3oM, Ha OCHOBe (OPMYJBI COUETaHHH H Tepe-
CTAaHOBOK MOJKHO IOJY4YHTb Gosiee 387 MHJIHOHOB Pa3HBIX KOM-
OuHaLUH, T. €. CTOJBKO Ke Pa3HbIX MY3bIKaJbHBIX TeMGPOB.

Ilpaktuka no0Jb30BaHHA TeMODOBHIM MEXaHH3MOM OpraHa
FammoHIa moOKaskiBaeT, YTO, HECMOTPSI Ha TO, UTO 3-9 M 6-51 TeM-
'TIepUPOBAHHbLIE TApMOHHMKM HHXKE YHCTHIX Ha — 2 meHra, a 5-a
rapMOHHMKa BBILIE COOTBETCTBYIOIIEH 4uUCTON Ha -+ 14 1eHTOB, BCe
xe Haljiogaercs Xopollee CIAUSHME MX C OCHOBHBIM TOHOM, IIPH
YCJIOBUM, €CJIM 3TH TeMIEePHPOBAHHBIE TaPMOHMKH HE CJIHMIIKOM
CHJIbHBI. 3Jech, NMOBHAMMOMY, Ha IIOMOIIb NPHXOMHT «30HHAST»
NpUpoJia HALIero CJHYXOBOTO OILNYIHEHHS, cMATYAIONAs JUCCOHAHT-
HOCTb COYETaHMs He COBCEM KDAaTHBIX YACTHYHBIX TOHOB CJIOKHBIX
3BYKOB.
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1IUM CMeCb TPeX 3BYKOB

Ha puc. 68 mpuBeJeHbl HECKOJBKO CHHTETHUECKHX CIIEKTPOB
TeM6pOB, OCYIIECTBIsSEMbIX Ha Oprase ['aMMOHZA, U3 HHC/IA MHO-
rUX, XOPOIIO MMHTHUDYIOLUIUX KJIACCHUECKHE TeMOpEI OpraHa u 3sY-
Kl HEKOTODbIX OPKeCTPOBBIX HHCTDYMEHTOB.

§ 9. OcoOrlil aKyCTH-
YECKHH 9(1)(?3}{1' naer | I Omwpeimas @nedma 8'
npuMeHsieMblil B HEKOTO- .
pbIX MOJeIAX ~ OpraHa
FaMMOHEa «XOpOBOM l
perucTp».

CymHocTb €ero Jaef- Ayreuuara 8'
CTBHS COCTOMT B HaJIO- 1 11
JKeHHH Ha OCHOBHBHIE 4Yd- «
CTOTH KoJieGaHuil opra- Canuyuonan 8'
HA JBYX JOIOJHHTEIb- 1 | | 1 s
HBIX TPYOIO YacToT: OA-
HOIl — Ha HEeCKOJIbKO KO-
jeGaHuil  MeHbIel, a
Apyroii — Ha HeCKOJIbKI I I

3akpeimas gneima 8'

l l [odou 8'
Po |

!
KoJle6aHuil GOJbLIEH, UeM Knaprem 8

COOTBETCTBEHHbBIE OCHOB- !

Hble 4aCTOThl 3BYKOB Op- I I | I Toyba 8'

rana. TakuMm o0pasoM, |

BMECTO UYHCTO HaCTpoeu-

HBIX 3BYKOB MBI YCJIbI- I | Banmopna 8'
1

6JIM3KUX BLICOT, HAaJO-

JKEHHBIX ODYT Ha Opyra AT Buonoruens 8'

1 CIFBAIOLIHXCS B

cJIerka Bogmoo6pasnbm, Omupsmenis npukgunan 8’
CMSITYEHHEBIH 3BYK, IOXO- I .

JKHH Ha 3BYK YHHCOHA

BOJILIIIOTO YUCJIA I'OJIOCOR ___:EIE*FE‘EéEE;‘:jE
(B xope) MM HECKOIb- ~ < S
KHX OJMHAKOBLIX HHCTPY-
A Py Pirc. 68

MeHTOB (B OpKecTpe).

Ha6.1oienysi QKasblBakOT, 4TO MPUCOEHHEHHE «XOPOEBOTO» pe-
THCTPa CHJBHO CMArYaeT 3BYK OpraHa ¥ yMeHbIIaeT HEKOTODPYIO
‘OCTPOTY, €My B OOlLIeM CBOHCTBEHHYIO. 3BYKHM DETHCTPOB HEKOTO-
peIX rpymm (cBHCTAILME, (JeATOBbIE M NPHHIMIMAJTBHbIE TeMS-
pbl) XOpoBOH 3(P(EKT 3aMeTHO YJYy4YIIaeT, Hao6opoT, Ha 3BYKH
SI3BIYKOBBIX M HEKOTODBIX OpPKECTPOBBIX TeMOPOB IPUCOGNMHEHHE
«XODOBOTO» PETUCTPa OKa3blBaeT yXyAllatollee BMsHHE,

§ 10. C uesbio yMEHBIIEHNS HEIPHUSTHONO BIEUATIEHUSA, MPO-
‘M3BONIUMOIO JKeCTKOH, MIHOBEHHOH aTTakoH 3BYKa, KOHCTDYKTODHI
HEKOTOPBIX 3/EKTPOMOHHBIX OPraHOB BBOJNAT B HHX cBOeoOpasHbIe
nNpUCHmOCOOMeHUST AJs KHCKYCCTBEHHOH pesBep-
‘6 ep alldH», CMAMYAIOLUIKe aTTaKy 3ByKa U Je/alOlle ee 3aMeTHO
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npubnuxkamolneiics XK aTTake 3ByKa KJIAaCCHUYECKOTO OpPraHa B J0-
CTATOUHO PEBEPGEPHPYIOLIEM MOMEIIeHHH. OTH TPHCIOCOOTCHH
JNeHCTBYIOT TakKuM 06PasoM, 4TO YCHUJICHHBIE 3JIEKTPHUYECKHE KOJie-
6aHHS MOZAIOTCA HE HEMOCPENCTBEHHO B I'DOMKOTOBOPHTENH, HO Ha
3JIEKTPOMATHUTHYIO CHCTEMY, PACKaUHBAIOILYIO CTaJbHYIO NPYKH-
HY WJIH JIHTY, YacTO NMOMeIlaeMylo B BaHHY C MacJOM OlperesieH-
Holi Baskoctu. CooOGlIeHHbBlE TPYXKHHE HIM JIeHTe KoJeOaHud,
HpOfiIsl BAOJIb Hee C HEKOTOPHIM CMSITYeHHeM, CHHMAIOTC C ee
IPYroro KOHIA [be303JeKTPUYECKUM WJIH HHBIM MHKPO(OHOM, H,
[OJBEPrUINCH BTOPHYHOMY YCHJICHHIO, DeaNusyloncsi B 3BYyKH B
TPOMKOTOBODHTEJIE,

DdberT, MpOUSBONUMBIE 3THM MAaJEHBKUM TPHCIOCOOTCHHEM,
mpuGIMKaeTcess K AeHcTBUIO GOJBLIOTO 00beMa BO34yXa B ayIuTO-
puu H coo0LiaeT 3ByKaM OPrdHa Ty MSATKOCTb aTTAKH H «BO3NYII-
HOCTB®, KOTOPhIE MOTYT OTCYTCTBOBATb B YCJIOBHUSX HENOCTATOYHOMR
peBepOepanuy B IOMEIIEHUY,

§ 11. OcoGoe 3HaueHHe B KCINIOATALHH JEKTPOPOHHBIX MY3HI-
KaJIbHEIX HHCTPYMEHTOB HMEIOT MeXaHHYecKue H aKyCTHUeCKHe
KayecTBa rpoMkKoroBopuTeseid Ilociennne IO/KHBL
XOpOIIO M II0 BO3MOXHOCTH DaBHOMEPHO OTBeuaTb Ha IOJBOIM-
MBle K HMUM HMIYJbCH Ha OYeHb IIMPOKOM JHallasoHe 4YacToT,
npumepro ot 32 mo 8 000—10 000 x/c. TonbKkO MPU TAKUX YCIOBH-
X MOXHO DaCCUMTHIBATH HA BEPHYIO, He HCKaXKeHHYI0O B TeMOpo-
BOM OTHOILIEHHH, II€pelauy 3BYKOB MY3BIKAJbHBIX HHCTPYMEHTOB,
BMECTe ¢ HX BBICOKHMH OGepTOHaMH.

B Hacrosilliee BpeMsi TEXHWUECKH ellle HEBO3MOXKHO MOCTPOUTH
TaKHe COBepIIEHHBIE T'POMKOIOBOPHTENH; II03TOMY Ha NPAKTHKE
3BYKOBYIO Tl€pelauy pasfiefsioT MeXNy IBYyMs M 0oJiee IPOMKOro-
BOPHTEJNSIMH, HacTpauBas OOHH M3 HUX Ha XODOIIyl0 Ilepenady
6oJiee HU3KUX YacTOT, & JpPyrHe—Ha XOPOIIYIO Iepenady BBICOKHX
¥ BBICUIMX YacTOT.

3aMmeueHo, UTO Cpe3LIBaHHe BBICOKMX YACTOT B Tiepefaue Maso BJIHsET Ha
3BYKH CBHCTSAUIMX M SI3BIUKOBHIX JAYXOBBIX HHCTPYMEHTOB; HO Ha 3BYKH
CKPHIIKH OHO BJIMsSieT 3HAUUTEJbHO, JIMIIAss 3STH 3BYKH €CTeCTBEHMHOro
Gsecka. TOYHO Tak K€ NPH 3TOM HEPELAIOTCSI CHJIBHO HCKAaXKEHHBIMH 3BYKH
GOJIbIIMHCTBA YAAapHBIX HMHCTPYMEHTOB, B ofueM M nesoM, My3bika, OrpaHH-
ueHHas BepxHel uacrorofi B 5000 x/c, 3ByunT Gojee MSTKO, ueM €CTECTBEH-
Hasl MY3BIKA.

OTcyTcTBHE HM3KHMX uacToT, HaumHas ot 150 k/c ¥ HHXKe, He O0Kashl-
BaeT Ha TeMGp CYLIECTBEHHOro BJHMSHHS, TaK KaK HELOCTAIOIMe HH3KHe TOHHI
BOCIIOJIHSIIOTCS Pa3HOCTHHIMH KOMGHHAIMOHHBIMH TOHAMHM, BO3HHKAIOI[HMH B
HameMm yxe. Ho Ha mosHOTy 3Byka cpe3blBaHHMEe HH3KHX YacCTOT OKasHIBAeT 3a-
METHOE BJIHSIHHE, TAK KaK NpPH CIa60CTH HU3KHX TOHOB My3blKa 3BYUUT XKH-
KO M JXKEeCTKO, B OCOOGEHHOCTH B pp, KOTOPOMY IJIyGOKHE OCHOBHBIE TOHHI COOG-
I[AIOT HYXHYIO IIMPOTY M MATKOCTb 3BYYaHMS. 3BYKH HH3KHX YIapHBIX HH-
CTPYMEHTOB IIPH 3TOM TaKXe CHJBHO HCKaXKalOTCsi H MPEBPAlIAIOTCS B CyXoe
XJOnaHbe,

KonnuecTBo M pacmoJiozkeHNe NDOMKOTOBOPUTENEH B ayIHTOPHH
HMeeT OYeHb CyIIeCTBEHHOE 3HA4eHWe JJIs XOpolllefi rmepempauud
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3BYKOB OPTaHOMONOOHBIX MY3BIKAJBHBIX MHCTPYMeHTOB. Majoe Ko-
JIMYECTBO 3BYKOBBIX TOYEK HeM3GeKHO NPHBOMHUT K MX Ieperpyske
B [ u [f, 4To BHI3BIBaeT HeNpHATHble WCKaXeHUs TeM6poB. Kpome
TOTO, MNpH OXHOH 3BYKOBOH TOUKE B ayJAHTOPHH MOKET INOSBHTHCS
HENPUATHBIA «TOYeUHbI ¢dheKT» u3myueHus 3ByKa. Booblie Bax-
HO, uTOGBHI 3BYKOBEHIe KOJeOaHHs, H3JyyaeMEE H3 T'DOMKOTOBOpPH-
TeJIeH, Ipexae YeM IONacTb B VUM CJyllartesell, MOIVIH MHOTO-
KPaTHO OTPA3UThCsl OT CTeH, IOTOJKA M APYTHX 4YacTell ayauTOpUH
H JIOATH TakuM 06pazoM Jo CiyluaTesell B OMATYeHHOH (opMe.



FnaBsa opMHHApUATASA

HMHCTPYMEHTEI C BOPOHKOOBPA3HBIMH
MYHIAIITYKAMHU

§ 1. UacTpyMeHTH C BOPOHKOOOPASHBIMH MYHIIITYKaMH,
H3POTOBJIsSIEMble OOBIYHO M3 MeTaJula, TPENCTaBJIAIoT coOOH MJIHH-
aple TPyOKHW, Y3KHE y MecTa BIYBaHHSI M NOCTENEHHO DacHIHpsIO-
[Hecss K BBIXOMHOMY KOHILY, OKaHUMBAlOLIEMYyCs PacTpyOoM IIaB-
HOTO KpHBOJMHEHHOro ouepranus. [yl unpel Ha HHCTDyMeEHTE
CHIYKUT BCTaBJSIEeMBIH B €ro YCTbe 0COOBI HAKOHEUHUK — MYH]-
IITYK, K KPasM KOTODOTO MIPAIOMMi NPHKJIANBIBAET 0COGBIM obpa-
30M CJIOKEHHEIE TyObl, BO3OyXKAaiollue KojeGaHHs B CToJIOe BO3-
IyXa, HATOJNHAIOIEM KaHaj WHCTPYMEHTA.

OTHOCHTEJIGHO Y3KHMH ¥ JJUHHBIA, IIO CPaBHEHAIO ¢ JAPYTHMH
JZYXOBBIMH HHCTPYMEHTaMH, cTONG BO3AyXa aMOYILIIOPHOTO HHCTPY-
MEHTa JIerKO MeJUTCs Ha OGOJblIOe KOJHUECTBO CaMOCTOSITENIbHO
KOJIeOJIOMUXCS YacTed, YTO JaeT BO3MOXKHOCTb HCIIOJHEHHS Ha
HeM GOJIBLIOTO YHCJIa TOHOB HaTypaJbHOH raMmbl. Tax Hampumep.
y GOJIbIIMHCTBA MHCTPYMEHTOB HCIIOJIB3YIOTCS YaCTHUHBIE TOHBI A0
8—10-if rapMOHMK, a y BaJXTOpHH Aaxe 10 16—20-i rapMOHHKH.
VI3BleueHre DPAasjHYHBIX TOHOB HATYPAaJbHOH TaMMbl JOCTHIaeTcs
HU3MEeHeHHeM CTereHH HaTsKeHHs TIy0 MysblKaHTa, a TakkKe To-
CPEeNCTBOM YBEJMUEHHs HJM yMEHblUeHHs [AaBileHusd, a ClefoBa-
TeJIbHO, ¥ CKODOCTH BIYBaHus BO3IyXa,

B HoBelimee Bpems !, HJsi BO3MOMKHOCTH MCIOJHEHHs Ha HMH-
CTpYMEHTAX, MOMHMO HaTYyDaJbHOTO 3BYKOpsifa, BCEX XpoMaTHue-
CKMX CTYIeHell, a TaKKe MIPbl BO BCEX TOHAJBHOCTAX, K HUM ObLT
TIpUCOeHHEeH, OOBIYHO B HAyaJbHOM Y3KOM YYacTKe MX KaHaina,
MeXaHH3M BEHTHJIeH, [NepeK/IoualoliuX, IO JKeTaHHIO MY3bIKaHTA,
X0 BO3JyXa B J00aBOUHblE GOKOBbIE KaHasbl, YBEJIHYHBAIOIINE
HauaJbHyl0 IJIMHY KaHaja HHCTPYMeHTa. B cBA3H ¢ BKJIIOYEHHEM
TOTO MJM HHONO BEHTHJIS 3BYKODHI HHCTDYMEHTa MOXKeT OBITh
NOHMKEH Ha pasJuyHble WHTePBAJbl, HauyHasd OT NOJYTOHA M0
1IeCTH IOJYyTOHOB H 6oJee.

! [Tpu6ausurenbto ¢ mosoBuHbl XIX  B.

154




B HEKOTOpBIX HMHCTPYMEHTax (Hampumep, Yy Hyr-TpomGoHa)
Tpy6ka MHCTPYMEHTa HMEeT BBIIBHXKHOE KOJIEHO, I03BOJsollee
M1aBHO MEHSTh OGLIyIO NJIMHY cToj0a BO3AYyXa B IUMPOKHX Ipe-
Jenax.

Kanan mHCTDYMeHTa, y3Kuil BHauaje (B YCTbe), COCTOMT OOBIU-
HO M3 YepPeYIOUIMXCH LUIHHAPHUECKHX M PaCIIMPSIIOIINXCs ydacT-
KOB. ¥ OGOJIBIIMHCTBA MHCTDYMEHTOB HayaJbHAsl 9acTb KaHaJja Obl-
BaeT KOHWYecKas; jJaJjee CJAeNyeT CPeaHHH IMIMHIPHUECKHH yua-
CTOK, Ha KOTOPOM IOMEINAeTCsl MEeXaHW3M BeHTWJed ¢ xoGaBou-
HbIMUM KaHajaMH !, a TakKe INpHcHocoOJeHHe 1Js1 H3MEHEHHs ocC-
HOBHOTO CTPOSi MHCTPYMEHTa B HeGONBUIMX MNpemesnax ?; KOHeUHbH
y4acToK KaHajla MHCTPYMEHTa paclIMpsieTcs BIUIOTH IO BBIXOJA,
OKAHUMBASICh IIMPOKUM KPHBOJHMHEHHBIM pacTpyOcM.

B 3aBHCHMOCTH OT TOrO, N0 KakOoH KDHBOH pacIIMpseTcs TPeTHH KOHeu-
HBll yYyacTOK KaHajJa WHCTPYMEHTOB C BODOHKOOGDA3HBIMH  MYHAIUTYKaMH,
TIOC/IeIHIe JeJSITCS Ha JBe OCHOBHBIE KATErOpHH:

a) MHCTDYMeHTHl ¢ THIepG6oONHUYECKOH MeH3ypoOH, [AHaMeTpH

a
KaHana KOTODHIX H3MeHsIoTcs mo Qopmyne: dy = ey “+c

K sro#t rpymnme orHocsTcs: TPy6a, KOpHET, TPOMGOH H BaJTODHA.

6) HHCTPYMEHTH C 3KCHOHeHNHAaJbHOR MeH3ypOH [aHaMer-
pLl KaHala KOTOPBIX H3MEHSIOTCH corjiacHo ¢opmynae: dy = d,ax?

K sroil rpynne OTHOCATCS MHCTDYMEHTHI THIIA CAKCTODHOB, T. €. (Jioreib-
TODH, aJlbTTrODH, TEHOPTrOpH, GapuToH, 3BGOHMYM H TyOn (6ac M KoHTpabac).

Pacumnpenye KaHajna MO BHIIIENPHBEIEHHOH ¢opMmyne y 3TOH IDYNNb Ipo-
JOJKAeTCsT MOYTH JO BHIXOJAA, OJHAKO KOHeYHas 4acTb KaHaja, NpeaCTaB/si-
masi pactpy6, pacCcyMThBIBaeTCsl 110 THNep6oJHYecKoll (opMyne; TakuM obpa-
30M, pacTpy6 y HHX TakxKe NPENCTaBJseT THNep6OJOH PasBepTHIBAHMA, IJIaB-
HO TepeXONsIHi B 3KCIHOHEHHNHAJNbHYI0 KDHBYIO.

B saBucumoctH OT cmocoba pacuera KaHana, OTHOCHTENIbHOH MJHHBI IH-
JIMHADHUECKOTO M HEIHUJHHADHUECKOTO €r0 y4aCTKOB, a TaKxke OT BHYTPEeHHero
npoduIs MYHAIITYKa, CO34aeTCi TOT HJIH HMHOH THm TeM6pa HMHCTDyMeHTa.
B ocHoBHOM, TeMOpBHI HHCTPYMEHTOB TMIeDOONHUECKOH TpPyHIbl OTJIHYAIOTCH
Gonbluell SIPKOCTBIO M CBoeoOpasHeM, B TO BpPeMs KaK B CeMefiCTBe CakCrOPHOB
Mbl HMeeM GoJsiee NOJHBIE M MSTKHE 3BYK, TeMGpoBasi XapaKTepHCTHKAa KOTO-
poro Majo H3MeHseTCs IPH Iepexojae OT OJHOro ujeHa ceMelcTBa K ADYromy.

§ 2. B akycruueckoM OTHOUIEHHH BCE HHCTPYMEHTBHI C BODOHKO-
00pasHbIMH MYHAIITYKaMH SKBHBAJEHTHBI OTKPBITBIM JIa0HAJIbHBIM
Tpy6aMm; OHH NAOT NPH MepelyBaHHH IOJNHBEII psJl FAaPMOHHK H
HMEIOT JUIMHY KaHasja, NPUO/IH3UTEIbHO PABHYIO ITOJIOBHHE JITTHHBI
BOJIHBI HX OCHOBHOTO TOHA. :

! KoMmiekc MeXaHH3Ma BeHTHJIeH--106aBOYHLIX KaHaJOB--MexaHH3Ma
AJISL YTIDABJIEHHS] BEHTH/ISIMH HOCHT Ha3BaHHE <«rOJIOCOBOH MALIHHBL».

2 Tak HasblBaeMblll «KPOH OGLIEro CTpOsi».

3 a, b m c—mapaMerTps (HOCTOSIHHEIE), OmpejeNsiomHue NPOGUIL KaHama
H CTeleHb €ro PaClIAPEeHHs; B 3aBUCHMOCTH OT THIA M BeJHUHHBI HHCTPYMEHTa
OHH BapHHDYIOT B HEKOTODBIX mpefesnax. do—aHaMeTp KaHajla B TOUKE Iiepe-
XOJa UHIHHAPHYECKOH YaCTH B HENHJIHHADHUECKYIO (SKCIOHEHIHANbHYIO).
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Bosee TOUHLIH pacyeT JUIMHbBL KaHaJa MHCTPYMEHTOB C BOpPOHKOOGPa3HbIMP
MYHIIITYKAMH [0Jy4aeTcs Mo celyiomell SMIHPHUeCKO# (opmye, naoomei
XOpOWIYIO CTeNeHb MPHOMHKEHHT K JKeNaeMoll BHICOTE 3ByKa HHCTPyMeHTa:

D + D,
L=05—(—5—+1),
rge A —AJHHA BOJIHBl OCHOBHOTO TOHA HHCTPYMEHT3,

D—nanamerp pactpyb6a Ha BBHIXOZE,

D,—nuamerp pactpy6a Ha ray6uHe > OT BBIXOJA, H-

| — JIMHA BHICTyNAomell H3 YCTb HHCTPYMEHTA YaCTH MyHAIITyKa.

§ 3. B GosbIIMHCTBE COBPEMEHHBIX XpOMATHUECKAX HHCTPYMEH-
TOB IIpUMeHseTcsi TPEeXBEHTHWJbHas ToJocoBasd M amuHa.
TIpi BKJIOYEHHH MEPBOTO BEHTH/IS OHA YBEJIHIUBACT JJIHHY KaHajla
HHCTPyMEHTa MPUOJUBUTENbHO HA 1/8, moHuKasi 3BYKOPSiA MHCTPY=
MeHTa Ha LeJbli TOH; NPH BKJIKOUYEHHH BTOPOro BEHTH/S OHa yBe-
JIMuMBaeT [UIMHY WHCTPYMEHTa MPHOIMBHTENbHO Ha 1/15 u noHu-
XaeT SBYK Ha NOJTOHA; HAKOHEL, MU BKJIIOYCHHH TPETHETO BeH-
THJISL OHA YBEJIWYMBAeT IJVHY HHCTPYMEHTA npuGINsUTENBHO Ha
1/5 W MOHMIKAET 3BYK Ha MaJyio TepLHIO. TIpumensss ©OJHOBpe-
MEHHOe BKJTIOUEHWe JBYX WM TpeX BEHTUJeH, MOXHO MONYIATH
najbHelliee yBeJlWYeHHE [JIMHDBI KaHama M panbHelilee XpoMarH-
YeCKoe TIOHMYKEeHHe 3BYKOpSi/ia HHCTPYMEHTa, BIUIOTL JIO MOYTH TOJ-
HBIX TpeX TOHOB (T. €. yBeJHYeHHOH KBapTH).

Teopernueckoe MCCIENOBaHHE M NPAKTHUECKHE HaGI0eHUs] NI0Ka3LBAIOT,
9TO eclTM MBI DacCudTaeM JJIHHBL TOJIOCOBHIX KaHAlOB roJ0COBO#  MallHHB
TaK, YTOGH CHH TOHHXKAJM 3BYKH HHCTDYMEHTA TOUHO HA 1, /o u 1!/, TOHA
(T. e. Ba 200, 100 u 300 uenToB), TO NPA COBMECTHOM ynoTpe6ieHHy BeHTHIeH
IMHA apH(pMETHUECKM CyMMHDYEMBIX TOJIOCOBBIX KAHANOB OKdMETCH Henocra-
TOUHOH JUIA TOJNyUEHMs JaJbHEHINero XpOMAaTHUECKOro MOHMNKEHHA SByKa Ha
400, 500 u 600 uentoB. Bece B3sTHIE B KOMGMUALHAX BeHTWJIeH 3SBYKH OyayT
NOHMIKEHHBIMH JIHIIb Ha CJejyloliee YHCIO IEHTOB:

npu KomGuHauu# 1 u 2 BeHTHied — Ha 289 1eHTOB
npu xomGuHamuu 2 ¥ 3 perTHIeH — Ha 384 LeHTa
npu KomGunammm 1 u 3 penTHael — Ha 470 LEHTOB
npu xomGuHammu 1, 2 1 3 BeHTH/IEH — Ha 547 1IEHTOB

TakuMm oGpasoM, CJIOKeHHe AeHCTBHA BCEX Tpex BeHTHJIel [AaCT, BMECTO
TpPex MOJHBIX TOHOB, TOJIBKO

141/p+1"/=23 Tomal

C uenbio HEKOTOPOH KOMIIEHCAIMH 3TOTO €CTECTBEHHOTO HENOCTATKa TPex-
BGHTHJIBHOI TOJOCOBOH MAlIMHBI, [PHMEHSIOT HeGoJblloe yBeJMUeHHe NIHH ee
FOJIOCOBBIX KAHAJIOB, UTOGH TMOJNYUHTh MEHbIee OTKIOHEHHe OT HODMbl B CJIOX-
HBIX KOMOHHANHSX BeHTHaedl. OmHUM U3 HauGojee YAAUHbIX KOMIPOMHCCHEIX
pellleHHii 3TOrO BONPOCA SIBJAETCS NPHMEHEHHEe TONOCOBEIX KaHAIOB, IAIOLIHX
Honmxenne Ha 205, 105 u 320 umenToB. B xoMOHHAuMAX OHM NaAyT CJleldylo-
HmUe OTKIOHEHHS OT HOPMAJbHBIX TEMIEPHPOBAHHBIX HHTEPBAJIOB:

1492 BenTMNH  — NOHHXKeHHe Ha 299 neHTOB
943 BenTHnM  — moHMxkeHHe Ha 408 LeHTOB
143 BeHTHNIH  — MOHHXKEHHE Ha 492 ueHra, n

14-2+4-3 BeHTHNH — MOHHXeHHe Ha 572 NeHTa.
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TakuM O06pasoM, XPOMAaTHUECKHH 3BYKOPSA HHCTDYMeHTa 3HAUHTENBHO
BHIPABHUBAETCS: BCe HHTEDPBATb, 34 HCKIIOUEHHEM MalOH Tepiud, Gepyiuei-
csi HA 3-M BeHTHIE (Mal0 yMOTPEGHTEeNbHOH) H YyBENHUeHHOH KBapThl, 0epy-
mefics 14-2-+3 BeHTHIAMH, OTKJOHAIOTCS OT HOPMBl MeHbIIe ueM Ha IoJ-
KOMMEI, ¥ NOTOMY TMPAaKTHYeCKH MOTYT CUHTAThCS BIOJNHE YIOBJETBOPHUTEINb-
HBIMH. HeCKOJbKO TNOBHIIEHHbIH HHXKHHH 3BYK YBEJIHYEHHOH KBapThl MOXeT
6LITh B HM3BECTHOH CTENeHH BHIDABHEH IOCPEICTBOM HEKOTOPOTro ocjaabieHHs
ry6HBIX MblIN. B mepBoM e BapHaHTe NOCTPOCHHS roJIOCOBOH MaIIKHEI OT-
KJIOHEHHe 3TOro 3ByKa Ha 1/4 ToHAa TakoMy BbIDaBHHBAHHIO He TOMIAeTCA.

B WHCTpYMeHTaxX HUBKHX cTpPoeB (9BdomuyM, Gac ¥ KOHTpa-
6ac) BcTpeuaercs HEOGXOMMMOCTb MOJIYUEHHS HEKOTOPEIX 1006aBod-
HBIX TOHOB B HHTEpBajie MEXIY OCHOBHBIM TOHOM H VBGJUUEHHOH
KBapTOi OT 2-I0 YaCTHYHOrO ToHA. [Jlif 9TOro mpuMeHsieTcs 4er-
BEpTHI BEHTHJIb, ¢ KaHAJIOM, MOHMKAIOUUM 3BYK HHCIPYMEHTa Ha
gucTyo KBapty (2!/; ToHa).

KoMGUHHDYs 4ETBEPTHI BEHTHJb C OCTaJIbHHIMK, MOXHO MOJNYYHTH ele
geThlpe J0GABOYHBIX 3ByKa; OJHAKO HHTOHAUMsS MX, BCIEACTBHE elle CH/bHEES
fIPOSBJISIIONIErocsT NPOTHBOPEUHS MEXIy apH(QMETHYECKHM CJIOXKEHHEeM [JIHH
KaHAIOB H Tpe6GyeMbIMH YIJIHHEHHsMH CTO6a BO3AyXa B €OMETPHUECKOH Mpo-
TPEecCHH, MO/Mydaercsi He BIIOJHE YAOBJETBODHTENbHOH. B ofumeM, mpx sToM
NOJIy4aloTCsl CJIeAYIOHe JONOJHUTE/NbHbIE 3BYKH:

4 pentmib — uncTast ksapra (500 u)
2-}-4 BeHTUNHM — IOBBLIIIEHH. yBeJW4. KBapra (579 )
14-4 BeHTHNM — MOBHILIEHH. Y. KBHHTa (662 1)
14-2--4 BeHTHNHM — NOHMXKEHH. 4. KBHHTA (728 1)
2-}-3--4 BeHTHJM — NOHMKEHH. MaJ. cekcta (814 m)
1+3-+4 BenTuu — noBbiuenH. Gos. cekcra (881 u)

Ilee xom6unaumu (344 u 14-2-43-44 BeHTHIH) AAIOT 3BYKH, JeKalue
Mex1y TpHMeHseMEIMH B My3bike CTYINeHSMH, a IIOTOMy He YHOTpeGHTEJbHBL

C Uenblo YCTpaHEHHs BbIIEOMHCAHHBIX AKYCTHUECKHX He(eKTOB, HEKo-
TOpHle HHOCTPAHHEE (PAaGPUKH NPHMEHSIOT CHCTEMY IUECTH HE3aBHCHMEIX BeH:
THJIel, NAOMHX KaXAHH B OTHENbHOCTH NOHMXKEHHE Ha BEDHbIE MHTEPBAJBHl H
ge ymorpeGisieMble B KoMOuHanusx. Anrymiickas dpabpuka Boosey and Hawkes
IpHMeHsieT OCOOYI0 CHCTeMY BeHTHJeH ¢ N0GaBOUHBIMH — KOMNEHCAIHOHHBIMA
KaHajlaMH, BKIIOYAIOMMMHUCS TOJNBKO NPH KOMOKHAUMAX BEHTHJEH H MOMOJI-
HSIOIMMH HEeJOCTAIYI0 CYMMapHyI0 IJHMHY KaHanoB. OnHako BCe STH CH-
CTeMBl OYeHb YCJIOKHSIOT KOHCTPYKIHMIO HHCTDYMEHTOB M 3HAYMTENIBHO YBEJH-
YHBAIOT HX OOBLEM, BEC M CTOHMOCTb, IIOUEMY M He HaXOAST IIMPOKOro pac-
NpOCTPaHEeHHs, HECMOTPSl Ha OUYEBHJHBlE AKYCTHYECKHe TNPEHMYIEeCTBa Mepex
OGHIKHOBEHHBIMH TPE€X- M YETHIPEXBEHTHJbHBIMH CHCTEMaMH.

14

§ 4 MyHIWTYK ABJSETCS OJHUM W3 BAKHCHIINX SJIeMEH-
TOB «aMOYIIIOPDHOTO» MHCTPYMEHTa, OUpeleNsis B 3HAUHTEJbHOH
CTelleHH YCJIOBHS 3ByKooOpasoBaHusl U (popMHUpOBaHHE TeMOpa MH-
ctpyMenta. COBpPeMeHHBII MYHAUITYK B OCHOBHOM COCTOMT M3
IBYX OTJIEJIOB: YaIKH M BBIXOJHOIO KaHasa, MeXJIy KOTOpLIMH Ha-
XOIHUTCST caMoe y3koe MecTo KaHaja—yctbe. Hamka MyHAIITYKa
HMeeT IIHPOKHE, cJlerKa 3aKpYIJIEHHble MJIH TJIOCKHE Kpas, Ha Ko-
TOpHIE MY3HIKAHT OMHUPaeT I'yGnl BO BpeMsi Urpbl. HuxkHHI KoHel
MYHIIITYKa OOTOYEH CHADY?KU B BHJE KOHYca, KOTOPHIM OH ILIOT-
HO BCTaBJIsSleTcs B HOCOK HHCTpyMeHTa.
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PasMepbl 1 MpouJb YAUIKH MYHIWITYKA SABJSIOTCS BAXKHBIMU (AaKTOpaMH,
ONpenensIOMKEMH TIpoliecc 3ByKooGpasosanusi. CorviacHo Pruapicomy, ycTbe
MYH/IIUTYKA SBJSETCS MECTOM, Ijle BOSHHKAIOT «KpaeBEle» TOHBl M BHXDEBEHIE
ABKenus. [losToMy Ha MyHAIITYK «aMOyLIIODHOTO» HMHCTPYMEHTA pacnpo-
CTpaHAWTCS BCe (HOPMYJHI, ONpeJesionye NPOLecC BOZHHKHOBEHHSI «KPaeBBIX»
ToHoB (cM. raaBy VIII storo ornena).

Haun6oabmuii nmamerp uamku Myepwuryka (D) npuGnusurtensHo ofpat-
HO NpOTOPUHMOHAJEH KBaIPATHOMY KODHIO H3 4YHCAA KoJeGaHHE OCHOBHOIO
TOHa HHCTPyMeHTa. Tak HAnmpUMep, cCpelHsisi BemWuuHa D aas compaHoBo#
Tpy6mr in B pasna 16,5 MM, a Ais KoHTpaGacosol Ty6u in B, oCHOBHOH TOH
KOTOpOM Ha jABe OKTaBHl HHxke, D=32—33 mm.

Uro kacaercs auamerpa ycrbs (d), TO MOYTH AJIST BCEX BHIOB HHCTPYMEH-
ToB OH pased okojo 0,23 D, xaxopas Be/MuMHA HalJeHa ONBITHBIM HYyTeM,
TaK KaK NpH STOM MOJydaercss Hauaydllee KauyecTBO 3ByKa. TOJBKO JJisi Bal-
TopHHl BeamumHa d HECKOJIbKO GoJiblie, cocTasasis oxono 0,27D.

[iny6HHA yamKe MyHamTyka (h) BapuHpyeT y pasHEIX HHCTPYMeHTOB. B
cpeqHeM OHa paBHa:

7t cakcropHoB—okovio 1,15 D
njsi Tpy6e — oxkomo 0,9 D
IJst kopHera — okoyio 1,0 D
s TpomGona — okoo 1,1 D
IJif BaaTOpHEl — okosmo 2,0 D

AGcoJioTHAsT BeNMUMHA TJIYOHHB UALIKH - OTpejesseT  GONMbIUyi0  HJIH
MEHBIIYIO JIeTKOCTh OOPAa30BaHHs «KPAEBBIX» TOHOB TOH HJIM LPYrOi BBICOTHL
yem MeHblle h, TeM Jierue H3BJeKaTh BEICOKHE 3BYKH, H Ha0GOpPOT.

BhIronHOCTb NpUMEHEHHs] GOMbIIMX D 18 MYHAIITYKOB HH3KO 3BY4allHX
HHCTPYMEHTOB OMNpPABAbIBAETCS TEM, UYTO IpPH yBelHueHHH D yBelMYHBAETCS
wiomans, o6beM H Macca AefCTBYIOIeH YyacTH Iy6 Hrpaioulero, BCJIeJCTBHE
Yero, NpH COXPAHEHHH ONMHAKOBOH CTENeHH HMX HATsKEHHs, 4acroTa HX KO-

JeGaHui MOHHIKAETCS.

EclH NpeamosioxuTh, UTO Macca ry6 duejoBeKa Ha eIMHHIY HX JeiCTBY-
jomiefi WiIomaxd KoJe6GaeTcs B Y3KHX Ipenesnax (T. €. NPHOJMSHTENBHO IO-
CTOSIHHA), TO MOXHO CUHTaTh, YTO JJIf HODMAJbHO DACCUHTAHHBIX MYHIMITY-
KOB TpOHM3BeJeHHe NeCTByIoLme# Maccel I'y6 HA 4acToTy KoneGaHHH OCHOBHO-
ro TOHAa HHCTPYMEHTA [OJKHO OCTaBATbCS IOCTOAHHHIM, HE3aBHCHMO OT pas-

MepoB HHCTPpYMEHTAa M MYyHANITyKa, T. €.

Mf = const.

MexanusM 3BykKooGpasoBaEus B MYHIIITYKe «aMOyLIIOpHOTOX
HHCTPYMEHTa MOKET ObIThb OOBSACHEH CJieLyIoIHM 00pasoM.

HatstnyThle MycKyJnaTypo# Juuia mnpaiouiero Iryonl oGpasyioT
COMKHYTYI0 Iiesib. [IpomyBaeMbll CKBO3b Hee BO3AYX NPHUBOAHUT
Kpasi Ty6 B BUOpAUMIO B MJIOCKOCTH, TEDNEHIUKYJNSIPHOH K Ha-
MpaBjeHuio MoToKa. BesemeTsue 3TOro BXOXKAEHHE BO3JyXa B
yalrky MYHILITYKa TPOMCXOLUT He HelpephIBHOM cTpyel, a mepu-
onuyeckiMu Tojukamy. Ilpu mpoxole Bo3gyxa ¢ HeKOTOPOH cpen-
HeHd CKOPOCTBbIO Uepe3 yCThe MYHMIITYKA, B CTPye BO3HUKAIOT
BUXpeBble ABUMKEHHs (puc. 42), cospaiomue IolepeMeHHbIE Cry-
IEHUST U pasperkeHyst BO3AYyXa, B CBA3M C YeM B KaHaje HHCTPY-
MeHTa BO3HHKAET CTOSYas BOJHA, COOTBETCTBYIOUIAS OCHOBHOMY
TOHY WY OJHOH M3 €ro rapMOHHK.

[Monbaysce npusepenHoit B § 2 raaswl VIII storo otmena dopmyaoi
«KpPaeBoro» TOHA, Mbl MOXEM BBIBECTH, UTO CKODOCTb HCTeUYEHHsI BO3JyXa B
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yauke MYHIIITYKa MPSAMO IPOMOPLHOHAIbHA IPOH3BEJEHHIO TVIYOHHBI YAIIKH

Ha YMCJIO KoJeGaHHil MOJYUYEHHOTo 3ByKa, T. €. V = (A,
rge a — IEKOTOPbIfi KO3(HUWEeHT, 3aBHCSWUH OT TPHPOABI JAHHOrO Tasa
(BO3nyXa). )

TakuM 06pasoM, yBeJHuHBAas MM yMeHblIas V.  My3HIKaHT MOXKET H3-
MEHSITb 4acTOTy <KPAeBOro» TOHA, KOTOpash OKOHYATENbHO DPEryJupyercs pe-
30HAHCHOH HAJACTAaBKOH, T. €. 06'beMOM BO3JyXa B KaHajle HHCTPYMEHTa.

B cBoio ouepenb, V 3aBHCHT OT HaBieHMS BO3JyXa B [AbIXATeJbHBIX MYyTHAX
i BO pry Hrpaiomero. TeopeTHYecKH, H3OLITOK AaBJEHHS BO3AYyXa B TOCHeN-
HHX HaJ aTMOC(epHBIM [aBJIEHHEM MPsMO NPONOPUHMOHANEH KBAJPaTy CKOPC-
crd BryBauusi. OTCio4a $ICHO, UYTO, JKeJasl TOJYUHTb GoJiee BBICOKHH 3BYK, MY-
SHIKAHT JOJIKEH YCHJHTH AAaBJEHHE BO3JyXa B CBOMX [bIXaTEJbHBIX NMyTHAX, MJIs
TOro, uro6ul noBwicute V. Ecam oH, HanpuMep, jKelaeT MOBLICHTH 3BYK Ha
OKTaBy, TO OH [OJKEH YBEJHYNTb [aBleHHE EBO3JyXa B CBOHX JIbIXaTejbHbIX
OyTX B YeTblpe pasa, a Ha BCEM HIDOBOM AHAana3oHe HHCTPYMEHTd, KOTOPLIA
JOXOAUT A0 2!/3—2!/; oKTaB, OH NOJIXKEH H3MEHATb ;LaBJerHe BO3/1yXa IpH-
mepHo B 20—25 pasl.

OJHOBPEMEHHO C 3THM MYSBIKAHT [OJIKEH yCHJIHBaTb HaTsKeHHe Tryo6.
yToGbl IOBLICHTE YaCTOTY MX KOJeGaHHH ¥ IIPHBECTH ee B COOTBETCTBHE C BbI-
COTOll KeJqaeMOro 3BYKa, a BMeCTe € TeM H YCHJHTb CONDOTHBJISEMOCTb Iy6-
HOH ILIeJIM DACKPLITHIO IIOJ YCHJIMBLIMMCS [aBJeHHEM BO3AyXa.

Bepsi mpousBeneHHe yacTOTHl KoJeGaHHH 3ByKa HHCTPYMEHTa HA CIyOHHY
YallK¥ ero MYHIIUTYKa, MBI IOJyYaeM XapaKTePHCTHKy BesnumHbl V, a OGeps
KBaJpaT MOJYYEeHHOH YCJIOBHOH CKODOCTH, MBI IOJY4daeM TEOPETHYECKYIO BeJH-
YHHY, TPONOPUHOHANBHYIO NOTPEGHOMY MABJIEHHIO BO31yXa. DTH JBe BEIHYH-
Hbl, B3sIThle [Js KpafHUX 3HAueHHH yacToT (T. e. AJsS CaMOro HHM3KOro ¥ ca-
MOTO BBICOKOIO 3ByKa B [Hana3oHe JAHHOIO MHCTPYMEHTa), AT O0bexTHB-
HYI0 XapaKTePUCTHKY HMIPOBHIX CBOHCTB MAaHHOTO MYHJIITYKAa M MO3BOJSIOT
CpPaBHHBATb APYr € ADPYroM pasHble THINBI M MOAEJH MYHALITYKOB.

Jlist TIONMHOTH XapaKTepHCTHKH MYHALITYKOB  LejgecooGpasHo J06aBHTL
clofa elne JBe BEJHYMHBI, TaKXKe OOBEKTHBHO XapaKTepH3yIOll¥e HIPOBhLIE
KauecTBa MYHIIITYKOB: 1) TeopeTHUeCKyl0 BeJNHYHHY pacxoja BO3AyXa B
eNUHHLY BpPEMEHH, OIpeJeNsesMyl0 TMPOM3BEJeHHEM IIOWIAAH YCTbA MYyHI-
LITYKa HAa CKOPOCTb BAYBaHUS M 2) KO3(HIHEHT HATAKEHUs] Ty0 MY3bIKaHTa,
[POTOPUUOHAbHLIH npousBefennio Df. Beps MakcuMaJjbHble M MHHHMAJbHBIE
SHAUEHMs] 3THX BEJMUYKH 17 KpafiHHX 3BYKOB [OManasoHa JaHHOIO HHCTPY-
MeHTa, MBI IICJyYaeM TaKMM O0pa3oM YeThlpe Napbl OGBEeKTHBHEIX Xapakre-
PHCTHK MIPOBBIX KauecTB MYHIMITYKa.

[IpakTHKa IOKa3biBaeT, YTO IOJYYEHHBIE TEOpPETUYEeCKHE XapaKTepMCTH-
KH BEeCbMa XOpOLIO CONIACYIOTCSI C CYGBEKTHBHBIMH OIIYLIEHHSIMH MY3BIKaH-
TOB.

! Bapron u Jlac, mamepss BEJHUHHY NABJCHH BOSAYXA BO DTy MYy3bl-
KaHTa I[pH MOMOIIM MAWOMeTpa, HAULIH, YTO:

a) JlaBJeHHe BO3paCTaeT INPOMNOPUHOHAJIBHO Jorapupmy uHcaa kxogaeba-
HHUf, €CJM CHJa 3ByKa OCTAaeTCsl NMOCTOAHHOH, U

6) mpH MOCTOSTHHOH BBICOTE 3BYKa, BMECTE C €ro yCHJIEHHEM pacTeT H AaB-
JIeHHe BO3ayXa.

CToH, HAa OCHOBAHHMH MOJOGHBIX K€ OIBITOB, Halues CJIeAyiollHe Ko.ae6a-
HHSl [aBJieHHs BO DPTY My3blKaHTa [JIsi DAasiHUYHBIX 3BYKOB JYXOBBIX HHCTDY-
MEHTOB (B CAHTHMETPax BOASHOIO CToJs6a):

KopHeT . . . . 254— 862 cMm
Tpy6a . . . . 30,6— 84,0 cm
BaaTopHa . . . 12,7— 685 cM
Ty6a . . . . . 7,6—101,6 cm.
GaputoH . . . . 76— 914 cMm

Orciona MOXHO BHAETb, UTO MAaKCHMajbHasi BeJHYHHA [IaBIEHHS BO DTY
MyshlKaHTa MoxeT Jocrurath 0,1 atmocdepsr.
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[Mpodunb uvamku Mysamryka (puc. 69), T. e. oTHOCHTENbHBIE
BeJWYMHB pamguycos obpasyomiux ero ayr (Ri, R; u Rs), omnpene-
JigeT GOJBIIYI0O MM MEHBIIYIO CTEeNeHb €ro BHYTPeHHeH o6rekae-
mocTd. B ocoGenngocrH ‘Gosipllloe BJAMSHME Ha IOCJIEAHIOI0 OKashl-
BaeT BeJuuMHA Rj, T. €. paguyc riryOboKoOH WacTH YallKH, TIPH Ie-
pexole ee B yCThbe.
¥ Ha6mromgenuss  NokasbBAKOT, 4YTO
geM O0oJibllle OTHOCUTESbHASl BEJUUHMHA
R3, TeM GoJiee obTeKaeMO$ MOJTy4aercs
Y (popma walKy M YCThbs, ¥ TEM IIOJIHEE
H Msrye CTAHOBHTCS TeMOp 3ByKa HH-
crpymenTta. M Hao60poT, 4eM MeHbIIe
OTHOCHTeJbHasl BesquurHa Rj, TeM Me-
Hee o00TeKaeMOH CTAaHOBUTCS YalllKa
MYHIIITYKa, a NoJydyaeMbll 3BYK IIpH-
ofperaer sIpKUH, Pe3KHH H Jaxke KpH-
KPHKJIUBBIA TeMOD.

B mepBoMm ciayuae, AJs KOTOPOro
Hamubosiee THIHUHBIM SIBJSIETCST T1y6o-

Puc. 69 KHH BOPOHKOOGPA3HLIH MYHALITYK BaJl-

TOPHBI, B BO3HHKAaIOLIeHd 3BYKOBOH BOJI-

HE POXKIAIOTCS NPEeHMYIIECTBEHHO 00ePTOHBI HU3KUX HOMEpOB, iHH-
‘TEHCHBHOCTb KOTOPBIX, IO Mepe YBeJHUYeHHsI TOPSAKOBOrO HOMepa,
mocreneHHo yOrpBaeT. Bo BTOpOM ciydae, JJisi KOTOPOTO THIMYEH
MeJIKHH, IJIOXO OOTeKaeMbldf, YalleBHAHBIH MYHALITYK TPYObl, B
BO3HMKAIOIIEH 3BYKOBOH BOJIHe HaOJIOZaeTcss MHOIO CHJIBHBIX
rapMOHHK BBICOKHX HOMEpPOB, 3a CUeT OcCJalJeHds] HH3KHX rapMo-
HuK. VHCTpyMEeHTHl THIA CAaKCTOPHOB IO CTeNEeHH OOTeKaeMOCTH
MYHILITYKOB M II0 XapakTepy AaBaeMOro MMM TeMOpa 3aHHMAIOT
TIPOMEXKYTOUHOE IOJIOXKEeHHe MeXIYy ABYMsS KpalHMMH YKa3aHHHI-
MU THIIaMHM;, CTelleHb 0OTeKaeMOCTH MYHIIITYKa TpOMOOHa OJH3Ka
K MYHIIITYKY TPYOBl, HO HECKOJbKO OoJiee IOCJHEJHETO0; CTENeHb
06TeKaeMOCTH MYHIIITyKa KOpHeTa HaXOAMTCS INPHUOIH3UTENBHO
nocepefiHe MeXIY TaKOBOH Yy MYHAUITYKOB TPYObl H CaKCrOPHOB.

[TpenMylecTBEeHHOE BIMsHHE (OPMBI YalIKH MYHAIUTYKAa H CTENEHd ero
BHYTpeHHe#l 06TeKaeMOCTH Ha o0pa3oBaHie TeMOpa MHCTPYyMEHTa HOKa3hiBaer-
-Cfl ONbITaMH TNpPHMEHEHHUs IJIsA OAHOrOo H TOTO K€ HHCTPYMEHTa MYHJILITYKOB
pasinuHbX THHOB. CTaBs IMyGOKME MYHIIUTYK BAJTOPHBEL HA TPYGY, MBI MOJY-
yaeM MsrKHH, Jaxe TYCKNbli TeMOp 3BYKa; Hao60opoT, CTaBsi MYHAWITYK TPY-
‘65l Ha BAJATODHY, Mbl MONYyuaeM DE3KHH, OCTpBIl M Ja)e KDHKJHBHIA TeMOp.
BcraBnsis B KOHTpa6acoByi0 TyGy MeJNKHH H HeGOJbLIOH TI0 AUAMETPY MYHA-
IUTYK TPyGbl, MBI MOXKEM H3BJe€Ub M3 Hee 3BYKH BTODO H jame TpeTbeH OK-
TaBbl, IIPH OJAHOBPEMEHHOM YBEJHUYEHHH DpE3KOCTH 'reM6pa H INpd HEBO3MOXK-
HOCTH H3BJIeYb 3BYKH HH3KOH IIOJIOBHHBI AHamna3oHa 3TOro HHCTPYMEHTA. Ha-
.060pOT, TMpHMeHss GOJBIIOA M IySOKMA MYHIITYK TyOb XK Tpybe, MBl cMo-.
XKeM C OOJIbIIHUM TPYAOM H3BJEUb H3 HEe JIHIIb HEeCKOJbKO Hauboviee HH3KHX
3BYKOB, NP CMsCYEHHOM H HECKONbKO SarjylleHHOM TeMOpe; noaydeHHe
3BYKOB BerHeﬁ IIOJIOBHHBI AHanas3oHa 'l‘pyﬁbl C TaKUM MYHAIITYKOM OKaxercs
HEeBO3MOXHbIM.

IIpaBunbRBI OAGOP BeJMYMHBI K (DOPMBI MYHAWITYKa MJIs JIaHHOTO THINA
‘HHCTPYMeHTa SIBJSIeTCS NO3TOMY BeCbMa BaXHBIM.
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ITomuMo MyHIIUITYKa, opMa YalllKMU KOTOPOrO sIBJsSeTCs IJaB-
HBIM H3 (aKTOPOB, ONpeNeSIOUX U (HOPMHUPYIONINX TeMOp «aM-
OyLIIOPHOTO» HHCTPYMEHTA, 3HAUHTEJNbHYIO POJb B 00pasoBaHUH
ero meM6pa unpaer mpoduab pacrpy6a, kojJebaHHe BO3AyXa B KO-
TOPpOM TIPMBHOCHT B TeMOp HMHCTDyMeHTa HeKOTOpYlo (OpMaHTY.

ITpaBunbHOCTE 3TOrO OblJIa HaMM OJHAXKAbl IIPOBEpPEHA HA
OMEITe C BAaJTOPHOH, Yy KOTOpOH dalllka pacrpyba Obljia CbeMHOH.
OTBHHYMBAs U CHHMAsl ee, MBI IOJYYHIH 3BYK IIOYTH HOPMaJIbHOMH
BBICOTHI !, HO TeMOp ero pe3ko M3MEHHJICS], CTAB TYIIBIM, JIMIIICHHBIM
TOTO TIPHSTHOTO CBOeoOpasysi, KOTOPOE XapaKTepusyeT 3BYKH 3TO-
ro HHCTPYMEHTa, U HAlOMHHJI 3BYKH CHTHAQJBHOTO BOEHHOTO HJIU
OXOTHHYbEro POXKKa, Y KOTOPOTO pacTpy0 OOLIYHO IIOYTH JIMIIEH
paspoOAKH M INepexol B arMocdepy ocoBeplaercs JOBOJBLHO BHe-
3amHo. .

§ 5. Tpy6a saBasieTcss CONPAHOBLIM THIIOM
HHCTPYMEHTOB C BOPOHKOOGDa3HEIMH MYHAILUTYKA-
MH, ¢ runep6oauyecKoil MeH3ypoi.

Yaie Bcero ynorpebisiemass TpyGa in B ume-
€T B pasBepHYTOM BHIe IJIHHY KaHala OKOJO
1,31—1,315 M, npm nuamerpe IMJIMHIPHYECKOH
yacTu oKoJsio 11—I11,5 MM M HauGoJblIeM [gHa-
MeTpe pacTpy6a Ha Beixome 120—125 mm. Ilpo-
TA2KEHHOCTb €€ CPEIHEero LHJIHHIPUISCKOro yIacT-
kKa cocrasisier 0,27—0,4 ee oOuieil MUIHHHL

Myunmryk Tpy6u (puc. 70) uMeeT HeGOJb-
HIyI0, CPaBHUTEJBHO MEJKYIO uallleuky, 1mo ¢opMe
OpuOIHKAIOLIYIOCST K IIOJYLIapy, C Pe3Ko BEIpa-
JKeHHBIM IIepeXOfoM B ycTbe. CpemHu# JuaMerp
yamxy D= 16,5 mM.

JIJ1s1 XpOMaTHYeCKOro H3MeHEeHHs BHICOTHI 3BY-
KOB NPUMEeHsIeTCsl TPEXBEHTHIbHAS TOJIOCOBas Ma-
LIHHA HOpMaJsibHOro THHa (cM. § 3 3To# ruaBhl).

3BYK TpYOHI, sApKuil u GJAeCTSLIUH, XapaKTepH-
3yeTcs, COTJAacHO HCCaefoBaHuaAM O. Meiiepa, Puc. 70
GOJIBIIMM KOJIMYECTBOM OGepTOHOB (CBHIIE 25),
aAMIVIHTYZa KOTOPBIX JOCTHraeT MakcuMyma B obmacti 3—8-H
rapMOHHK, MeJJIeHHO yObiBasi B '06e ctoponwl (puc. 71).

Tpyda fis (177 xsc)
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1 910 BeCchbMa XOPOLIO CONIACYeTCS ¢ MPHBEIEHHONM HaMM B § 2 aToft ria-
BBl OCHOBHOH (hOpMyJIOH I/si pacueTa NPaKTHYECKOH AJHHBI HHCTPYMEHTa.
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I'epmann-Tonbaan, uecaexysi 3ByKH TPyOsl B Auanasone b—ob
HallleJ y Hee IIHPOKYIO 06JaCTh CHJAbHBIX MPe00JalaiouX YacToT
(dopmanThi), mpocrupaiomylocs or b mo c*. Ammiaaryga 9THX
yacror 6buia pasHa ot 3,3 mo 8,0 aMIVIMTYA OT OCHOBHOTO TOHA.

YpoBeHb I'DOMKOCTH TPYObl BeCcbMa SHAUMTENEH H JOXOMHUT 3
ff mo 90 n6.

§ 6. TpoM6oH IPHHANJIEKHUT K TEHOPOBO-0ADHTOHOBOMY TH-
Ny MHCTPYMEHTOB C THIepGoJnyeckod MeH3ypod. B sTom orHomI:-
HUMM OH DOJCTBEHEH TDPYyOe, OTIMYASCH 'OT MOCJEMHEH 3HAYHTE/lb-
¥BIM IIPOTSIKEHUEM IMJIMHIpHYIecKoro ydactka (ac 0,7 or oSmeit
naugel). CoBpeMeHHBIH TeHOPOBHIT TpoMOOH in B mmeer B pas-
BEPHYTOM BHIe MJIHHY KaHasla OKojJo 2,7 M, IPH IOWaMeTpe IH-
NAHIpUYECKOd JacTH okoso 13—14 MM, u mpu HauwGosblleM AuA-
MeTtpe pactpy6a Ha Beixofe okoso 200—210 mm.

| Mynnmtyk TpoMGOHa ~HMeeT  HallKy
~ i cpensero puamerpa (D=25,0 mM), mnpo-
&
\
\

| MOPUHOHAJNBHO HECKOJIBbKO GoJee TIyGOKYIO,
4eM y MYHAUITYKa TPyObl, HO TakKxke MpH-
N 6JaKarolyocss K GopMe chepHyeckoro Ko-
\ teqka (puc. 72). Ilepexon u3 4alllKu B YCTbe
JIOBOJIbHO PE3KO BHIpAZXKEH.
N JlJ1s1 u3MeHeHHsI BBHICOTH 3BYKOB B TPOM-
GOHE MPHMEHSIETCS] BBUIBHXKHOE KOJEHO (Ky-
Juca, 1nyr). BrugBuras ero Ha pasIHUHYIO
IUIMHY, MY3BIKAHT MOXET W3MeHATb IJIHHY
) KaHajia TpoMGOHa B OYeHb IUHPOKHX IIpele-
Jgax. Diaromapsi TakoMy ycTpOHCTBY TpOM-
! GOH, B TIPOTHBOIIOJIOKHOCTb OCTAJBHBIM XpO-
MaTHYeCKHM (BEHTHJIbHBIM) aMOYIIIODHBIM
HHCTPYMEHTaM, sBJSeTCS HHCTPYMEHTOM CO
cBOGOIHOMH, HEeNpephIBHO H3MEHSIOIIeHCsS HH-
TOHAaUMeH W JOIyCKaeT MHCIOJHEHHE IJIHC-
. caHzmo u BHOGpaTo.
Puc. 72 Ipyras, Takxe ynorpeG/seMasi B COBpe-
MEHHOM OpPKECTP€, Pa3HOBHAHOCTb — TEHOD-
6acoBbifi TPOMGOH, YCTPOEHHBIH aHaJOTMYHO TMPEIBIAYIIEMY, HMeeT
n06GaBOUHBIE KaHaJ AJuHOH okoso 0,975 M, KOTOpPHIH MO XKeJaHHIO
HTDAIOLIEr0 MOXKET GhITh BKJIOYEH MOCPENCTBOM OCOGOr0 «KBapT-
BeHTW/IA». [Ipy 3TOM OCHOBHAas NJHMHA KaHaja TPOMGOHA yBesu-
yuBaercsd Ko 3,675 M, a ero OCHOBHOH 'CTPOH M BCe NPOH3BOJHBIE
3BYKH MOHMXKAIOTCsI Ha KBapTy. Jisi focTHXKeHus! GoJiee MOLIHOTO
3ByKa ¥ Gosiee (hyHIaMeHTAJbHOrO TeMOpa AMaMeTp LHIHHIpHYE-
CKOH YaCTH 3TOrO THNa TPoMGOHA Jesaercss HEeCKOJIbKO GOJBbLIIAM
(okomo 13,5—15 MM), a TakXe W YBeJMYHBAeTCs JAHaMeTp pa-
crpyba Ha Beixome (o 230—240 Mm).
TemG6p TpoMGOHa, ompenenseMblii (OpMOE ero MYHAIUTYKA, TH-
nepGosmdeckoil Gopmofi pacTpyba M y30CTbIO M TPOTSAKEHHOCTBIO
ero UWIMHApUYECKOH TPYOKH, Xapakrepusyercss BecbMa 3HAUU-
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TEJIBHBIM ~ KOJIMYECTBOM rapmouux (mo 40). Ilo wmcciaemoBaHmIO
O. Meiiepa, B ocHOBHOM (memambHOM) Tome B, aMIVIUTYy AR 1—
20-# rapMORMK NpHOJH3UTENHHO ONHHAKOBH, ¢ HEGOJBLIAMH npo-
BasaMu Ha 3, 6 u 12-if rapMOHUKaX, gblllle JKe OHU 6LICTPO yOBI-
BaloT (puc. 73).

100

10 Tpomdon B, (57 k/c)

1 n
0 w000 2000 3000 4000 5000 e

Puc. 73

lepmann-Tonbnan, wecaenys sByku TpoMGOHa B [quanasode
&—a u d'—J!, Hamwes B ero TeM6pe LOBOIbHO CHJIBHYIO (hopman-
Ty, € 4acToToif okoso 465—590 k/c (b'—d?). Avmuutyna stoit
(opmanTer cocraBuaa or 1,14 xo 1,75 or AMIVIHTYIBl OCHOBHOTO
TOHA.

¥Yposenb rpomkoctu 3Byka TPOMOOHa BecbMa 3HAUHWTEJNEH, 40-
xoaa B ff mo 90 n6.

§ 7. Banropua npunamiexur x aJIbTOBO-TEHOPOBOMY THITY
HHCTPYMEHTOB C TrHNepGONMYECKOd MeH3ypoll, XOTd Ha Hell BO3-
MO2KHO M3BJIEUEHHe H GOJlee HM3KHX 3BYKOB GapHTOHOBOTO M 6aco-
BOTO perucrpa (mesasbHbie 3Byku). OT Ipyrux ODKECTPOBBIX HH-
CTPYMEHTOB € BOPOHKOOOPa3HBIMH MYHAIUTYKaMH
BaJITOpHA OT/IMYaeTCsl BecbMa JUIMHHOH (OKOJIO
3,65 M) H cpaBHHTeNBHO Y3KOi TPYOKOHi, ¢ oueHb
LIHPOKO pasBepHYTHIM pacTpyGoM. [uamerp -
JIMHADHYECKOH YacTH ee KaHaJa BCEro JiHIIb OKO-
710 12 .MM, npu anune ero oxouo 0,45 obuieit IJTd-
HHl HHCTPYMEHTa, a AHaMeTp pactpy6a Ha Bhi-
xone — okoso 305—310 mmM.

MyHmINTYK BanTopubl HMeer TIIyOOKYIO KOHY -
CO0Gpa3Hy0 HJIH NPUOIHKAIOULYIOCT K IIpopUIIO
IIeHKY OYTHIIKE (GOpMY, ¢ BecbMa TIABHBIM U O-
CTENICHHBIM TepexoAoM B yctbe (puc. 74). Ilo
Anamerpy yamkn (D=17—17,5 MM) OH 6.H30K
K MYHAIITYKY TPYOBl, IO LIy6HHE 3Ke pubJIH-
Kaercst K MyHAUITYKY TyGHL.

Y3kult u pauHHBIL cTONG BO3/lyXa, 3aKJ/I0YeH-
HEL B KaHa/le BAJNTODHBI, JIETKO Dasfesiercss Ha Puc. 74
OouIbIlioe YHCIIO KoJsieOJoluxcst  yacreii, Guaaro-

Aapst yemy Ha Hell MOXHO H3BJIeKaTh GOVIBLIOE YHCJIO TOHOB Haty-
PaJsbHOro 3BYKOpsna (Ao 16—20-i rapmownk). BosMOkHOCTb Mo-
yUCHHST CTOJIb BBICOKHX HOMEDOB TapMOHMK OGJIer4aeTcsi MajibiM
AMAMETPOM YalllK¥ MYHAUITYKA; IOCJoENHHH meaeT 3aTPyLHHUTE]Ib-
HBIM M3BJIEUEHHEe HH3KHX (TeJaJibHBIX) TOHOB, BOCIIDOU3BEIEHHE
KOTOPHIX TpefyeT OT MyzhIKaHTa ocoGOi TPEHUPOBKU I'yOHOTO arn-
napara.
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O6bIKHOBEHHAA XpoMaTHyecKas BaJjTOpHA in F umeer pisd H3-
MeHEHHS BHICOThl 3BYKOB OOBIMHYIO ~TPEXBEHTHILHYIO [OJIOCOBYIO
MaIIMHYy HOPMAJIbHOTO THIA. B Gojee YCOBEpLICHCTBOBAHHOM H
yHHBEPCAJIbHOM IBOHHOK BaJTOpHE in F—B uMmeercsi JO-
[IOHHTENbHBI BEHTWIb, YMEHbIIAIOMKH, TNOCPEICTE0M BBLIKJIIOUE-
HUSL YACTH OCHOBHODO KaHana, OCILIylo JIHHY €ro mo 2,675 M u
ASMEHSUONIHEH OIHOBPEMEHHO XOJ BO3MYXa B BEHTWIAX H xagasnax
rOJIOCOBOH 'MalIMHbI, Ilocennie MMeloT ABa pAAd rOJIOCOBBIX Ka-
HAJIOB, TaK YTO NIPH AEHCTBHH YETBEPTOrO BEHTHIIS BO3/IYX HAET IO
BTOpOMY psilly GoJiee KOPOTKHMX TOJIOCOBEIX KaHaJOB, COOTBETCTBY-
jomux crpoio B. BanTopHa 3BYUMT TOTAA Ha KBApTy BbIlllE ce
06BLIYHOTO CTPOS.

Tem6p BajTOpHBI, Graroxaps ryGoKoMy, XOpOIIO OGTeKaeMo-
My MyHNITYKy, OY€Hb MArMOK H XapaKTepusyercsi, COTJIACHO
3. Meitepy, HCCIE0BaBIIEMY €& 2-f HaTypaJbHEI TOH, HEGOMDb-
mEM uymcJaoM rapmoHuk (12), HMeloIMX MaKCHAMYM AMITTMTY JABI
x({a 3—45-)ﬁ rapMOHWKaX H ObICTPO y6LIBAIOIIMX B 00e CTOPOHBHI

puc. 75).

Basmopra E (80 K/c)
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Tepmann-Tonbaan, HCCIeAys 3BYK C,, HauieJg B HeM JOBOJDBHO
cHbHYy0 hopMaHTy B 00JIACTH 465—1 000 k/ic (bi—cs). AMIIUTYAG
ee coctaBisiia 1,0—1,75 OT aMIIATY/bI OCHOBHOTO TOHA.

YpoBeHb T'PUMKOCTH 3ByKa BaJITODHBI—YMepeHHbIH, JOXOAd B
ff Tomsko Ao 85 AG; mMpU STOM, ONHAKO, NPUXOAAT B KojeGaHue
OTHOCHTEJIbHO TOHKHE CTEHKH WHCTpyMeHTa H 38YK npuoGperaet
pesKui, 3BeHAIMI OTTEHOK.

OcoGbifi, creluduueckuil s BaJTOPHE! MPHEM HIDBI 3aKJIIO-
yaeTcsl BO BBeJEHMH KHCTH npaBoil PyKH B TJIyGHHY pactpyba.
IIpu 3TOM pyKa MrpaeT pojb CypPAMHEL, CHJIBHO 3arJiyliast Kojeba-
HEs M [OHHXas OGILyl0 BBICOTY 3ByKa NPHUMEDHO Ha MOJITOHA.
TemG6p MHCTPYMEHTa NP 3TOM Takike CUJIBLHO u3MeHsercs, Xapak-
Tepu3ysch 3HAUUTEJBHBIM ocaabjieHneM OCHOBHOTO TOHA H CPe3bl-
BaHHeM Dsifia BBHICOKHX I'apMOHHK.

§ 8. Ty6a sBasercd 6aCOBBIM MJIH KOHTPaSacOBBIM — THIIOM
MHCTPYMEHTOB CeMefCTBa CaKCTOPHOB, T. €. HMeEIONINX SKCIOHEHIIH-
aJpHylo MeHsypy. Yalle Bcelo NpuMeHseMas B COBpEMEHHOM Op-
kecTpe KonTpabacoBas TyGa in B mMeeT JJHMHY KaHala B pasBep-
HyTOM BHJIE€ OKOJIO 5,48—5,5 M, pH AHaMeTpe IMJIMHIPHYECKOH
gacta d=20—21 MM u mpu HauboJjblleM AHAMETpE pactpyda Ha
Bexoge okoso 400—420 mm. Ot Apyrux aMGYIIIOPHBIX  WHCTPY-
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MEHTOB COBPEMEHHONO opKecTpa Ty6a OTJIHYaeTes He3HaYHuTebHOR
OTHOCHTEJIbHOH MJIMHOM CpefHero IMJIMHAPHYECKOTO ydacTKd (me-
wee 0,1 AJMHBI BCero KaHaJsa).

Mynqmryk Ty6el HMeeT dYallky B
¢opMe IIMPOKOH OKPYIJIEHHOH DIOMKH
yMepeHHOH TTyGuHbL D yamku=32—33
MM. Ilepexom W3 uwallKn B yCTbe OoJjee
[JIaBHEIH, 4eM Y MYHIUITYKOB TpPYOH M
TpoMGoHa (puc. 76).

Jlasi w3MeHeHHsl BEICOTHI 3BYKOB B
Ty6e  NPEAIOYTHTEJbHO  TPHMEHSeTCS '
geTHIpEXBEHTUIbHAS TOJI0COBAsT MalIMHa, !
a B HEKOTOPHIX HOBEHIIMX (paHIy3CKUX :
THIAX yHoTpe6Jsiiorcst 5 M Aaxe 6 BeH- !
THJIel; 5TO BHI3BIBAETCS TEM, UTO TIPH Urpe ;
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6acoB BCTpedaercssi HEOGXOAUMOCTb B 60-
Jlee BEpHOH MHTOHAIMH M 4acTo TpeGyerT-
cs1 U3BJICYEHHEe HEKOTOPHIX HH3KHX 3BYKOB
B HHTepBaje Mexiay 1 M 2-fi TapMOHH-
KaMH.

HatypanbHblit 3ByKOpsif TyObl NpencTasiser }
JIOGOMBLITHYIO AKYCTHUECKYl0 OCOOEHHOCTb: Ha

Hell AOBOJIbHO JIETKO HM3BJEKAaeTcsl, KaK JOCTaTou- Puc. 76
HO OTpeJeNeHHb M YCTOHUHBBIE TOH, 3BYK, Je-
XKalmui MexXIy OCHOBHBIM TOHOM M ero BTODOH
rapMOHHUKOH, Ha KBHHTY HMXKe MOCJTeqHeH:
% } } e i’.‘ r £
—— — G —e— P+ — ——=
1 n 1 1 i Y 1 1
bF "¢ bdF '
s 1 r2 3 4 b 6 (1 8 9 10

Ot 3TOro A06aBOYHOTO TOHA, IOCPENCTBOM npnfweHeHHﬂ BEHTHJIEH, MOX-
HO TOJY4aTh MPOHSBOAHBIE XPOMATHHECKHE 3BYKH NOUTH TaK e XODOLIO, KaK
H OT OCTA/IbHBHIX HATYpPalbHbIX 3BYKOB 3ByKopsiAa TYOHI, UeM HEKOTOpHIE My-
SHIKAHTHL M TOJbL3YIOTCS AJIsI H3BJEYEHHsl HH3KHX TOHOB KOHTD- M CyGKOHTPOK-

TaBHl.
Dra aKycTHUecKas OCOGEHHOCTb, KpOMe TYObl, CBOMACTBEHHA eme 6apu-

TOHY—MHCTPYMEHTY H3 TOMO e CeMeHCTBa CaKCrODHOB, HO 3By4alleMy Ha OK-
taBy Bume Ty6h in B. MsBreuenue storo A06aBOYHOrO HaTypaNbHOro 3ByKa
HeBOSMOXHO KAaK y MHCTPYMEHTOB THIeDGOJHYECKOro THNA MEH3YPH, TaK H Y
MeHBIINX NpefCTaBHTeNell ceMelCTBa CAKCrOPHOB (T. €. OT TEHOPropHa H BHI-

mre).

3Byk TyObl XapakTepusyercs TyCTOTOH, IOJHOTOM M 3HAUH-
TeJBHOH MSADKOCTBIO, XOTSl B TIOCJHEeJHeM OTHOIUIEHHH OH 3aMeTHO
ycTymaeT 3ByKy BaatopHil. Mccnenys ee Tem6p, O. Mefiep Halen
A5 3ByKoB E;—F; Hamnuue Toibko 13—14 o6epTonoB (puc. 77).

MakcuManbHyl0 aMILUIMTYRy HMeeT 3-9 TapMOHMKa, B TO Bpe-
Ms KaK aMIJIMTyZa OCHOBHOTO TOHA GbIBa€T HHONIA HECKOJDbKO
foHMKeHa. [lpeo6nafaouluMy SBJsSOTCS 2—8-51 TapMOHHKH, NIPH
HeGOMBIIIOM MOHMMKEHHH CHJIbl YETHHIX FapMOHMK; aMIUTATYAB 9-#
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M BBLICIIMX FaDMOHHK Pe3Ko YObIBAIOT 1O HyJAs. B 3TOM OTHOUICHUH
CIeKTp 3BYKa TYOBl OJNH30K K CNEKTPY 3ByKa BaJTOPHHI, OTJIHYA-
fichb OT mocJjendero Gonblieii cutofi 7—10-H rapMOHHMK.
YpoBeHb I'POMKOCTH 3ByKa TyObl JOBOJIbHO 3HAUHTEJEH, HOXO-
as B ff mpumepno mo 88 n6.
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$ 9. Ocra/ibHble UeHbl ceMeHCTBa CaKCTOPHOB (COMpPaHOBBIM
GAOTreabropH, aJdbTTOPH, TEHOPIrOpH U 6apUTOH),
NPUMEHSIOMUECs] [PEUMYIIECTBEHHO B JYXOBBIX OpKecTpax («GaH-
Aa»), CXONHBI C BBIIICOMHCAHHBIMU Ty0aMH KaK 1O CTPOGHHIO, TaK
M [0 Xapakrepy 3Byka. VIHTepecHo OTMeTHTb, 4TO BEJIAYHHA Ta-
pamerpa «a» B QopMyJe, XapaKTepusylolleil pacllHpeHHe HX Ka-
Hajla 10 3KCIIOHEHIHAJbHOMY 3aKOHY, IPOrPECCHMBHO yBeJHUMBAECT-
o, [0 Mepe YMeHbleHHs MHCTPYMEHTa M YKOPOUeHHsi €ro KaHa-
na. D10 M3MeHeHHe CTeleHHd PACLIMPEHHs KaHasa sBjasercsd Heol-
XOJMMBIM [Jisi COXPaHEHHs CXOACTBA TeMOpa HHCTDYMEHTOB 3TOr0
cemelicTBa.

Tem6p 3ByKa BCeX 3THX HHCTPYMEHTOB XapakTepH3yercs JO-
CTAaTOYHOH MATKOCTBIO U IMOJIHOTOH, BO3pacTalollieli COOTBETCTBEH-
HO YBeJHYEHHIO (T. e. PaCUIHPEHHIO) ‘MEH3YPbl HHCTPYMEHTOB.
CpaBHeHHe TeMOGDOB TpPeX IOCTPOEHHBIX B YHHCOH, HO Da3JIMYHO
DACCUMTAHHBIX CONPAHOBBLIX HMHCTPYMEHTOB—TPYOBI, KODHETa H
(JTIOPeSIBrOpHA — TIOKA3bIBAET, YTO COOTBETCTBEHHO ITOCTEIIEHHOMY
paclIMpEeHUI0 cPeJHell MEeHsyphl 3STHX HMHCTPYMEHTOB yOsIBaeT
6MecK M PesKoCTb B 3BYKe M BO3PAcTaeT MATKOCTh M TiyOuHa. To
JKe caMoe MBI HabJiofaeM B TpeX NPYTrHX 3ByyalllMX B YHHCOH, HO
pa3/IMYHO MEH3yPUDOBAHHBIX HHCTPYMEHTaxX — TPOMOOHE, TEeHOp-
ropue u GapuroHe. 3heCh TakKxke DaCIIMDEHME MeH3Ypbl BJeYeT 32
co60OH IIOCTENeHHOe cMsMdenue W yrioyGaenne temGpa. B ocoGen-
HOCTH GOJIBLIYIO TJIYOMHY M MOJHOTY 3BYyKa MMeeT IIHpOKasi pas-
HOBHIHOCTb GapuToHa—3 B¢} O HH Y M, TIpHMeHsieMass B OOJbIIKMX
IYXOBBIX OpPKecTpax sl HOMOJHEHIS BLICOKOH 6acoBO# IapTuu H
HasbiBaeMasi, BCJEACTBHEe 0CoOOf TyCTOTHI H COYHOCTH 3BYKQ,
«Ma/JbiM 6acoM» OpKecTpa.

$10.3aKOHOMEpPHOCTH B H3MeHeHHH TeMOpa
My3bKaJbHBEX HHCTpYyMeHTOB. Hccaenopanus bB. flu-
KOBCKOro, npoBegeHHble UM B 1930-x IT. Ha GOJBLIOM KOJIHYECTBE
OCHHWJIJIOTPAMM DPasHOOOpPa3sHBIX MY3bIKaJbHHIX HHCTPYMEHTOB, MO-
KasaJd, YTO B OTHOLIEHWH H3MeHeHHs TeMOpa MY3HIKAJbHBIX HH-
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CTPYMEHTOB Hal/I0al0TCs ONpefe/eHHEIe, YCTONYHBLIE 3aKOHOMED-
HOCTH. :

Tax HampwMep, yCTAaHOBJEHO, YTO TEMOD 3ByKa KazKIOr0 My-
3bIKAJIBHOTO HHCTPYMEHTa SBJIsleTCs HauGoJiee CJIOXKHBIM H Gora-
THIM JUISI €T0 HUWXKHHUX 3BYKOB; II0 Mepe IIOBBILEHHS 3BYKOB, KO-
JIMYECTBO OGEPTOHOB B HX CIEKTPax IIOCTENEHHO YOBIBAeT, HauuHas
¢ BBICIIMX HOMEPOB TapMOHHMK. ¥ CaMbIX BBICOKHX 3BYKOB, KpoMe
OCHOBHOIO TOHA, B CIIEKTPE OCTaIOTCSl HHOTJA TOJbKO OJHa-ABE
CJMXaHIine rapMOHHKH.

Hanee, MOXeT CUMTATBCA BIOJHE XOKA3aHHBIM, YTO COAIPaHO-
Bble MHCTPYMEHTBl MMEIOT 0oJiee NpocTble U Ge/HbIE CIEKTPnl 3BY-
KOB, 4eM aHAJIOHYHbIE UM MHCTPYMEHTHI 6oJiee HU3KOH TECCHTYDHI.
HauGosee Gorathle rapMOHHKaMH CIEKTPH HabuiofaiTcs y 6aco-
BbIX MHCTPYMEHTOB.

OTH TOJIOXKEHHsT OTHOCSATCS K MY3BIKAJBHBIM HHCTDYMEHTaM
ECEX OpKECTPOBHEIX TPYIIN, BCEX POJOB 3BYYAIUHX TeJI H Pa3HBIX
eroco6oB 3BykoBo30yxaennss. ObenHenre TeMGPOB HHCTPYMEHTOB,
O Mepe NOBBIIIEHUS] 3BYKOB, MOXET ObITb OG'BSICHEHO CJIEIYIOLIH-
MH (H3NUECKUMM TIPUYHHAMHU:

a) y MHCTPYMEHTOB C TBeDAbIMH 3ByYalUMM TejaMu  (mJjia-
CTHHKH, GPYCKH, TI€DErOHKH, CTPYHBI U T. A.) OTHOLICHHE NJAHBI K
TIONIEPEYHHUKY, 110 Mepe MOBHIIEHUsI 3BYKOB, YMEHbINAETCs, YTO BHI-
2bIBaeT yMeHblIeHHe THOKOCTH H OJHOBPEMEHHOE YBeJHUYEHHe ¥KeCT-
KOCTH 3THX 3BydYalluX Tesl. A 3T0, B CBOIO ouepelb, BeNeT K TO-
MY, YTO CNOCOGHOCTh TAKHX OTHOCHTENBHO KOPOTKHMX H TOJICTHIX, a
NoTOMy M GOJiee JKECTKHX Tel K DasfieNieHHio HA CaMOCTOSIIeJBHO
¥ OJHOBDEMEHHO KOJEO/IOIHecs YYaCTKH VMeHBIIAETCs, 4TO o
BBI3BIBACT COKpALEHHE YHCJA FaPMOHHK B HX CIEKTpax, T. e.
cOenHeHne TeM6pa;

6) B JyXOBbIX HHCTPYMEHTAX, I/le 3BYYallMMK TeJaAMH SIBJISIIOT-
<5 CTOI0bl BO3NYXa, COKPAIUEGHHE IJIMHBI IOCJEHHX, [0 Mepe Io-
BBIIIEHHS 3BYKA, IPUBOMUT TaKkKe K HeOJaronpUsSTHOMY Ui JeJIe-
HHAST BO3JAYLIHONO CTOJN0A Ha YYaCTKH M JIJIs BOSHHKHOBEHHS rap-
MOHHK COOTHOILIEHHIO JJIMHBI U TONEPEYHUKA, YTO B KOHEYHOM HTO-
e TaKxKe NPUBOIUT K OCENHEHHUIO TeMGpa 3BYKOB 3THX HHCTDYMEH-
TOB, II0 M€pe WX ITOBLIIIEHMS.

YkasanHble o6lMe MONOMKEHHS XOPOWIO HJNTIOCTPHPYIOTCS
CIIEKTPAMH 3BYKOB Pa3JIMYHBIX MY3HIKAJbHBIX MHCTDYMEHTOB, NDH-
BEJICHHBIMY BO BTOPOM OTJIe/ie HACTOSIIETOo DYKOBOLCTBA.



FnaBa Aseﬂanuarai
rojA0COBOM ANMAPAT YEJIOBEKA -

§ 1. TomocoBo#t amnapar yeJloBeKa COCTOUT H3 TpeX OCHOBHBIX
yacrei:

1) JrlerkMxX ¢ JABIXaTeNbHLIMH ITYTSIMH,

2) rOpTaHH ¢ TOJIOCOBBIMH CBSI3KAMH,

3) pesoHATOpHBHIX MOJOCTEeH: IVIOTKH, PTa, HOCOIVIOTKH H MOJO-
CTH Hoca (HamcraBHas Tpy6a). ;

Jlerkue npencTaBiasioT co60f CKOIUIEHHE MUKPOCKONHYECKHX MO~
JIOCTefi—aJIbBe0J, PaCUIHPSIONUXCA M HaMOJNHAIOMIMXCA BO3LYXOM
MpH BAbIXaHHH. DTH TIOJOCTH CBS3BIBAIOTCA MeJbYaHIIUMU KaHa-
JaMH, KOTOpHIE, TOCTENEHHO pacIlupsisich, OOPasylOT CHCTEMY
6poHxoB. DPOHXM NpaBoro M JIEBOIO JIENKOTO COEAHHSIOTCS B Tpa-
xero, cocrosinyo us 18—20 xpAIeBbIX KOJell, COSNHHeHHBIX Iepe-
MOHYATHIMH CBSI3KaMM, M 3aKaHUMBaloUlylocs ropraHblo. [lpu
BIOXe TPyAHAs KJIeTKa, MOCPENCTBOM BIBIXaTENBHBIX MBI, pac-
IIHMpPsIeTCs], OMyCKaeTcss rpynoOplolliHast nperpaja M Jierkde 3aroJ-
HSI0TC BO3AyX0oM. [IpH CHOKOHHOM BbIIOXE NMPOHUCXOMUT paccjasd-
JIeHHe BIbIXaTeJbHBIX MBI, FPYAb OMycKaeTcs, W BO3AYX yHa-
JgsieTcd w3 Jerkmx. [Ipy akTHBHOM BBIIOXe I'DyNHAs KIETKa JNOMOJ-
HHTEJBHO OIyCKaercs, 6Jarofapsi COKPAleHHIO BhIIbIXaTeJIbHbIX
MBI, M IpyRoGpiolinas mperpafa noauumaercs. [locrenennoe
pacciaGieHde W TOAHATHE BBepX NPyROOpIOmHOA mperpamst (au-
adparMbl) sIBAsSETCS OYeHb BaXKHBIM (aKTOPOM MPH aKTHBHOM BbI-
moxe. DTOT THN [bIXaHus HOCHUT Ha3BaHWe a6IOMHHAJBHOTO, 1
MMEHHO JAHHBIH THI AbIXaHUsT OCOGEHHO CYIIESCTBEHEH NPH IEeHHH.
B HOpMalbHOM COCTOSIHAM JABIXaHHE NMPOHUCXOMUT 6ecco3HaTeNbHO,
HO TP JKEJAHHH Mbl MOXKeM YIPaBJAATb MM [0 CBOEMY yCMOTpe-
HHIO,

KonnuecTBo BO3yXa, KOTOpPOE YeJOBEK MOXKET BBHIIOXHYTbH IO-
cie roy6okoro Bpoxa, cocrasiaseT 3 500—4 500 KyOuuecknx caH-
TEUMETPOB. IIpH CNOKOMHOM JbIXaHHM BJBIXA€TCA © BBIABIXAETCS
o6braHo 500 cm®. Pacxox BosmyXa mpu  NeHMM cocraBiseT 50—
100 cM® B CexyHIy, Y XOpOLINX MeBIoB—elle MeHblle. [Ipu o6bia-
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HOM, HE€ IIOCTAaBJIEHHOM INOJIOCE DACXO] BO3AYyXa BO3pacTaeT C yBe-
JINUEHUEM CHJIBI BOCIPOU3BOAUMONO 3BYKa Tak:

npu piano 100 cm3/cek.

npu mezzo-forte 200 cm3/cek.

npu forte 300 cm3/cexk.

Y meBmos noayyaeTcsd uUHas KapTHHA:

npn piano 400 cwm3/cek.
npu mezzo-forte 100 cm3/cek.
npu forte 200 cm3/cex.

T'opranb mpencrasiasieT co6ofl MOJOCTb, MOKPHITYIO ¢ BHYTPEH-
Hell CTOPOHBI CJM3UCTOH OGOJIOUKOH M COCTOSIILYIO M3 YEThIpEeX XPpsi-
meH: MIMTOBUAHOINO, MNEPCTHEBHJHONO M ABYX  UEepPIaJIOBHIHEBIX.
Xpsiiy COOTMHEHBI MEXIY COGOH CBSI3KAMH M CHAGMKEHBI MbILIIA-
MH; C BO3DacTOM XPSIIH [IOCTENEHHO OKOCTEHEBAlOT. BHYyTpemusist
CTeHKa IOPTaHH, SBJSIOUIASCA IIPONOJIKEHHEM JBbIXaTeTBHOTO T'Op-
Jla, KBepXy Bce BpeMsi cyxkKHuBaercsi, o6pasys TaK HasbIBaeMalit
3J1aCTMYECKMH KOHYC, 3aKaHUMBAIOIMHCH Y3KOH LIeJblO, KOTOpast
Ha3bIBAeTCs TOJIOCOBOH IIenbio. B CHOKOAHOM COCTOSIHMH DOJIOCO-
Basl IleJb MMeeT BHUJ TPeYNOJbHHKA, IPH NITYGOKOM JABIXaHHM OHa
pacmpsiercsi. BHA Ha ro/sIocoByIO IeJb ITOKAa3aH Ha pHC. 78.

FonocoBas meap obGpasyercs
KpasMH TOJIOCOBBIX CBSI30K HJIH, IO
TepPMHHOJIOTHH Mysexosbaa, roJo-
COBBIX TIy0, COCTOSIIIUX K3 OUeHh
sj1acTHYHON TKaHu. C mepexHeil cro-
POHEBI TOJIOCOBHIE CBA3KH IPHKpEr-
JIeHbl K LIUTOBHIHOMY XpSALLY, C
TPOTHBOMOJIOKHOTO  KOHI[a — OJHA
CBfI3Ka CpallleHa C IOJIOCOBEIM OT-
POCTKOM OJHOTO 4YepIaJOBHIHOTO
Xpflla, ApPYyrasi — C TOJOCOBBIM OT-
pPOCTKOM JApYTOro 4epliajoBHIHOTO Puc. 78
xpsma, Korna uepnanoBunHble xps-
1M, ‘HOCpelIL‘CTBO‘M COOTBeTCTBy}OU.U/IX 1 yepnanoBHIHbIE XPAlH, 2 ceyeHHe

LWHUTOBHAHOIO XpAlla, 8 rosocoBble
MBI, TIOBOPAUUBAIOTCS  BOKPYT cBasKH
CBOel oCH, yAaJssCh UJH NPUOIA-
¥Kasch APYr K JAPYTY,— T'OJIOCOBHIC
CBA3KM 6oJiee MM MEHee HATATWBAIOTCS M TOJOCOBAafA’ Lesb CTa-
HOBHUTCSl IIMpe WM yxe. HaTskeHHe TroJOCOBBIX CBSI30K IIPOUC-
XONHUT TOCPEICTBOM COKDALIEHMs MBI, JeXalluxX clepegd Me-
X1y HIMTOBHIHBLIM ¥ IEPCTHEBHIHBIM XPSIIIaAMH.

Beimte rosfocoBBIX CBSI30K HAaXOIATCS MEMIKOBHIHBIE YTJIyOJje-
HUS, KOTOpble Ha3bIBAIOTCS MODPraHWEBLIMM KEJYTOUKaAMH; BepX-
HUe Kpas MOPTraHHeBBIX KeTyJOYKOB 006pasyioT TaK HasblBaeMble
JIOXKHBIE DOJIOCOBBIE CBSI3KM, MEXKNY KOTOPBIMH HAXOMWTCSH IeNb,
HamogoOue rosfocoBoil ey, O6ume MecTa NPUKPEIJICHUS JOXK-
HBIX M MCTHHHBIX TOJIOCOBBIX CBSI30K CIOCOOCTBYIOT TOMY, UTO JIOXK-
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Hible CBS3KH ABMTAIOTCA NOMKOOHO HCTHHHBIM IPH IOJIOCO0OPa3Obd-
HUM ¥ JbIXaHUH, HO DacloaraloTcs Ha 3HAUUTEIbHO OouiblleM
pPacCTOSIHHM JIPYr OT ApYyra, paBHOM INpHUMepHO 6—7 MM, U IO3TO-
My HE€ IpPelnsTCTBYIOT HAGMIONEHHIO HCTHHHBIX DOJIOCOBBIX CBS30K
K3 nojoctd pra. Ilo nocjefHHIM HCCAENOBAHHAM MOPTaHHEBHl XKe-
JYZOUKH MOTYT cnymmb pe3oHaTOpOM JJIS BBICOKHX YaCTHUHBIX
TOHOB rojioca (¢opmanr). s mnpeno-
XpaHeHHs TOPTAHH OT IONAJaHUS MHILH
OpH TJIOTAHHM BXOA B TOPTaHb 3aKphl-
BaeTCs HaJAropTaHHUKOM — TPEYroJbHON
IVIAaCTHHOH € XpsAlleBOd OcHOBOH. Paspes
rOpTaHU MOKa3aH Ha puc. 79.

Por npexcras/isier co6o# OJOCTb, OT-
paHUYEHHYI0 MATKHMH  IIOBEPXHOCTAMA
(HEGO, 53BIK, GOKOBEIE CTEHKH), C 0O0Jib-
IIHM OTBEPCTHEM BO BHeEIlIHee IIpOCTpal-
cTBo. Diaromapsi NOABIXKHOCTH HUXKHei
YeJIOCTH M f13bIKa 110JIOCTh PTa MOXKET B
IDOBOJIBHO OOJBIINX Ipefenax MeHdTh
cBoio popmy u ob6weM. [losocTe HOCA Or-

- paHHYeHa, TJaBHbIM 00pa3oM, XpALIEBHI-
Puc. 79 MH 006pa3oBaHHMsSIMM; UYepe3 HOCOIVIOTKY

1 cevenme mepcrnepmmmoro  OHA CBSI3IBAETCS C IOJIOCTBIO pTa.
Xpsima, 2 CeYeHWe MIMTO- § 2. OyHKUUU YacTeii TOJIOCOBOIO ai-
BULROrO XpAua, 3 roaxdco-

Bble CBSiI3KH, 4 JOXHbBie Io- naparta CBOAATCA K CJeAYIOUIEMY: JIECKHe

JIOCOBbIE€ CBSI3KH

UCIOJHSIOT POJIb MEXOB, HarHeTalolIHX
BO3/yX. B IBIXaTeJbHOE IOpJO, TOJOCOBHIC
CBSI3KH SABJSIOTCS BO3OYIUTENsIMM KoJie OaHHi, a ITOJOCTH TJIOTKY,
pTa M HOCa — pe30HATOpaMHU. '

O6biuHOEe CpaBHEHHE TOVIOCOBOTO alnapaTa € A3bIYKOBBIMM MH-
CTPYMEHTaM} OYeHb He TOYHO. [0JIOCOBBIE CBA3KH MOTYT YAJH-
HATBCSI, YKOPAUHBATBHCH, YTOJNLIATBCs, padoTas KpasgMu HiH Bcel
cBoelf Maccoll. CMEBIKasich ¥ pasMblKasiCh, OHH IIPEPHIBAIOT CTPYIO
BO3LYyXa, II0JaBaeMyI0 JIETKWMH Uepe3 JbIXaTeJbHOe IOPJo B IOp-
TaHb. DTH OLICTPHIE IIPePBIBAHHS CTPYH BO3JyXa CO3[AIOT IepH-
OLHYECKHe BO3IYIIHEIE TOMUKH, BO3OYXKAAIOLINe HaJTOPTaHHOE NIPO-
CTPAHCTBO U NOPOXKJAIOLHE 3BYK.

Bricora 3ByKa 4eslOBeYECKOTO TOJIOCA 3aBUCHUT OT JJIUHBI DOJIO-
COBBIX CBSI30K, OT MX HATSKeHUs (BHELIHEro M BHYTPEHHEro) M OT
MX ympyrocTH. BHenrnee HaTsiZKeHHe IIDOMCXOIUT BCUIEICTBHE CO-
KpallleHHsl MBI TOPTaHHW, PacTATHBAIOLIUX TOJIOCOBBIE CBA3KH H
9TUM YBeJHUMBAIOWIUX MX HaTsKeHWe, BHyTpeHHee HaTs:KeHHe
IIPOUCXOMUT 32 CUET COKPAIIeHHS CaMUX CBSI30K, UTO OCYILIecT-
BJISIETCS] TIPH NTOMOIIM OCOGOrC TaK Ha3bIBAEMOIO TOJIOCOBOIO MYC-
KyJa, 3aJI0XKeHHOTO B KaxaoH cBaske. ['0J0COBOH MYCKYJ OTJIH-
gaercd OT BoeX APYIMMX TeM, UYTO B HeM HayuHaeTcd M OKaHYH-
Baercsl GOJIbIIOE YMCJIO BOJOKOH, MAYIIMX B CaMEIX pasHoo6pas-
HBIX HamNpaBJeHUsX; 6;garonapsi 3TOMY OH CrOcOGeH MpH coKpalle-
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HHH MHOTOOGPA3HO MEHSITb CBOIO (OPMY H COOTBETCTBEHHO MEHSITH
ANIAHY, TOJIUUHY H IIMDHHY DOJOCOBBIX CBSI30K. M3MeHeHme HaTs-
JKEHHsl TOJIOCOBBIX CBSI30K BHYTPEHHMM H BHEIIHHM 00pasoM U He-
3HAUUTeNbHAs!, HO BCE K€ OYEHb CYIECTBEHHAsl, BO3MOXKHOCTb H3-
MEHATb MX AJUHY II03BOJISIIOT BOCIPOM3BOIHUTH TO GOJBIIOE KOJH-
4ECTBO 3BYKOB, KOTOPOE€ YKJIAAbIBACTCS B (IHANA30HE YeJOBEUECKO-
ro roJioca.

Hccnenopanust ®eppeiina u Horanna Miosepa, [IPOM3Be/IeH-
HbIE C MEPTBOH UeJI0BEYECKOH TOPTalblo, MOKA3AIH, YTO UHCIO KO-
J1e0aHul TOJOCOBBIX CBSI30K, NPH H3MEHEHHH MX HATSDKEHUS H
AJIMHBL, TIPIMEPHO NONYMHSIETCS 3aKOHaM KojeGamust crpyH. [las
POJIOCOBBIX CBSI30K HEBO3MOXKHO YCTAHOBHTH CTPOr0 MaTeMaTHie-
CKHE COOTHOLUEHHS] MEXKAY MX (DH3MUECKHMH CBOHCTBAMH M YACTO-
TOH, TIOTOMY 4TO OHM COCTOSIT M3 OUYeHb HEOAHOPOXHOH TKamu. Ho
BCe K€ MOXKHO YCTAHOBHTb KaKyIO-TO HPHMEPHYIO 3aBHCHMOCTD.
®eppeiin Mokasas, 4To YHCAO KONeGaHHH CBSI30K o0paTHO Mporop-
LHOHANBHO UX JJiiHe. MepTBble TOJOCOBBIE CBSI3KH, DM YKOPAUHU-
BaHUM HX HAMNOJIOBHHY, NAIOT OKTaBy  T. A. Horaun Mioasep, us-
MEHA HaTsKEHHe TOJIOCOBBIX CBSI30K, YCTAHOBWJI, YTO YHCJA MX
KoJIe0aHuH H3MEHSIOTCS! B KBaAPaTHOH 3aBHCMMOCTH OpY M3MeHe-
EMH HX HarsKeHus. IlpaBma, 3BykW, H3maBaeMble TOJOCOBBHIMH
CBABKAMH, ObLIM HHUZKE TEOPETHYECKH BBIUMCICHHBIX, HO COXDaHs-
JIOCh TO K€ COOTHOIIEHWE MEX/Iy YacTOTOH W HaTsAKeHHeM, Kakoe
umeercs Jsi cTpyH. CpaBHHBAsi TaKUM 06Pa30M NOJOCOBbIE CBI3KH
M CTPYHY, He HajAo 3a0bIBaTh, YTO B JKHBOH UeJIOBEUECKOH rOpTaHH
ponece 3HaYUTENbHO YCIOXKHSIETCS, TaK KAK H3MeHEHHE BBICOTHI
B3ByKa IIDOMCXOMMT 32 CUET KOMOMHUPOBAHHBIX NEHCTBHE BHEIIHe-
PO H BHYTDEHHEr0o HATSAXKEHHS M H3IMEHeHHs IJIUHBI CBSI3OK.

lnuHa ToTOCOBBIX CBS30K y MyxKuuH 20—25 MM, Y XKEeHIIHUH —
15—20 MM. DTUM 06BACHAETCS TO, YTO IKEHCKHE TOJ0CA 3By4ar
BooOllle Bbillle My:KCKHX, Huskue romoca o6bMHO HMeloT Gosee
JJIHHHBIE TOJIOCOBBIE CBSI3KH, BBICOKHE — Gojiee KOpoTKue. I3
3TOTO MpaBuila uMeloTest Hckiouenus: Cobunos u Kapyso mmemu
CJIMUIKOM JITHHHBIE TOJIOCOBBIE CBSA3KH, HEOOBIYHbIE JJIST TEHOPOB.

Ue/loBeueckuii roloC MOKET U3MEHATb BBICOTY IIpH IIeHUH TpH-
MEpHO B mpenesax ABYX OKTas M Gosblie. Hurme npupemeHs! mua-
[Ta30HbI IIEBUECKUX I'OJIOCOB, IPHYEM B3ATHl CPEAHUE BEJTHUMHEL, KO-
TOPble MOTYT ObIThb NEPEKDPHITHI OTASJNbHBIME MEBIAMH.

Bac or £ (6onpwoi okrasel) go fi (1-it OKTAaBbI)
Bapuron or A (Goapuwioéf oxraBel) 1o gist (l-ii oxraBw)
Terop OT ¢ (Manoil OKTaBH) no ¢*  (2-if oxraBml)
Konrpansto oT f (Maunoil oKTaBbl) 1o g* (2-# okTaBm)
Mernuo-conpano OT as (Maloil OKTaBH) no b2 (2-i1 oktaBHl)
Conpano oT ¢! (1-ff okTasel) no ¢3  (3-it oKTaBm)
Konoparypnoe conpano or cf (I-it okrasbi) 1o 3  (3-if oKTaBbl)

§ 3. HccnenoBanne MeXaHMKM TOJIOCOBBIX CBS30K, OCOGEHHO
CTPOGOCKONMUYECKHE U JIaPUHTOCKONUYEeCKe PaGOThI Mysexonnna,
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[oKa3aJjy, YTo roJIoCOBHE CBSI3KH MOTYT cOBepllaTh ABa BHIAA pe3-
KO OTJIMYAIOLIMXCsl APYr OT Apyra KoJieGaHWH, COOTBETCTBYIOLIMX
rpyaHoMy rojocy (TpymHomy permctpy) u dassiery. Ilpu rpyn-
HOM TOJIOCE CBSI3KM KOJEGJIOTCS IeJTHKOM, Beefl cBoell Maccow;
OHM OYeHb IJIOTHO ITPUMBIKAIOT JPYT K APYry, 1OoKa Ccuia BO3LYyII-
HOTO [NABJEHWS CHM3Yy He DasIBHHET HMX Ha ONMH MOMEHT, mocje
Yero CBSISKM OMATH IUJIOTHO CMBIKAIOTCS, M T. A. JauTensHoCTh HX
CMBIKaHWsl 3HAUUTENLHO NPEBOCXOIMT BpeMsl WX pasMblkanus. Ipn
Goslee THXOM 3BYKE OHM CMBIKAIOTCSI MeHee IUIOTHO. DTH MepHOH-
geckye peskue TOJYKYM BO3AyXa IPHBOJAT B 3BYKOBble KojeOaHust
yaJrOpTaHHOe IPOCTPAHCTBO M JaloT ‘OYeHb NOJHBIA 3BYK, Oora-
THIH 0GEPTOHAMH, aMILIHTyda KOTOPBIX cjla60 yOBIBAeT ¢ yBeJHde-
HHEM BHICOTH OGEPTOHOB, YTO NPHAAET TeMODY rojioca «MEeTaJlIH-
yecKHii» OTTeHOK. IIpH TakoM 3ByKe NepefHss TIpPyAHas CTeHKa
NPUXOQUT B CHJIBHOE COTPSICEHME, OMIYTHMOE PYKOH, II03TOMY AaH-
HBIH THIT OJIOCA Ha3bIBAeTCS IPYIHBLIM.

B ¢ajblueTHOM perucTpe CBSI3KH KOJeOJIOTCS HHAye: OHH He
MMEIOT TAaKOH YIPYDOCTH, CHIBHO HaTATMBalOTCs, O06pasyloT INIo-
CK¥e YTOHUEHHBIE Kpasi. B KoseOaHMAX NPUHMMAIOT ydacTHe TOJb-
KO CaMble Kpasi CBSI30K, MeXIY KOTODBIMH Bce BDEMsI MMEeTCs
wenb, Toprans npu ¢agbuere, Take B MOMEHTHl HawbGOJBIIETO
COMMKEHHS] CBSI30K, He 3aMBIKaeTcs, NoJIocoBasl IIeJb TOJILKO CY-
JKUBAETCSl W PaCUMPSIETCs, MO3TOMY IPOUCXONHUT JIUIIb YCHIISHMe

H ociaabjieHHe CTPYH BO3dyxa, a He
[OJIHOE ee MpepLIBaHHE, KaK NPH IPyA-
HoM 3Byke. DajbUETHHI PErucTp HE
GoraT oGepTOHaMH; KoJeGaHHE TIPyil-

N\ /
HOM KJIETKH IIPH 3TOM OTCYTCTBYET.
CxeMa paGOTBhl TOVIOCOBBEIX CBSI30K NPH
rpyaHOH W (hasbIeTHOM perHcTpax Io-
kasana Ha puc. 80. [ToBugumMomMmy, IpH
FPYAHOM DETHCTPE TOJOCOBHIE CBSISKH
. KoJIeGJIIOTCST B HANpaBJIEHHH, NepIeH-
A 3

OUKYJSIPHOM K CTpye BO3JyXa, IIPOXO-

Puc. 80 ngmedl yepes roJocoBylo mlenab. Ilpu
tdhasbiteTe KoyieOaHUS CBSI30K MPOHCXO-
IST TOUTH B HANpaBJeHUH CTPYH BO3-
Iyxa.

Xapaxrepuoe s (ajbliera PacKpHITHE TOJOCOBOH IEenH Ha-
GriofaeTcsl BIIOTh MO CaMBIX BBICOKHX 3BYKOB. IIpn moBbIlIeHMH
3ByKa I0JIOCOBasl IIeJb YKOPAUMBaeTCs M MOABHTaeTcs K mepefHei
MOJIOBHHE TMOJIOCOBHIX ¢BsI30K. [IpyM 3TOM 3amHss MOTOBMHA CBSI3OK
oCTaencs IJIOTHO CXKaTOH M B KOJeGaHWsX HE yuacTByeT. Taxue
yaCTHUHBIE KOJIeBAHUSA CBSI30K BO3MOXKHEL 6y1arofapsi oco6oMy CTpo-
€HHIO T'OJOCOBOTO MYCKYyJa, uTO OBLIO OIIMCAHO BHILIE,

O6a perucrpa 3aBUCAT OT pacHpe[eseHHsl YCHAUA MeXaHH3Ma,
HATSTUBAIOLIEr0 IOJOCOBLIE CBSI3KU. [Ipw rpynHOM perucrpe Ipo-
HCXONMT M BHEIITHee W, IJIaBHBIM 00pas3oM, BHYTPEeHHee HaTAKeHHe
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CBSI30K; NpH (baJiblleTHBIX 3BYKax npeoGniajaer paboTa MYCKYJIOB,
BHeILIHE HATATHBAIOIUHX CBSI3KH.

[TeBUBl OYEHb PENKO IMOJb3YIOTCH TOJBKO IPYAHBIM WJIHM TOJHKO
aNbIETHHIM PErHCTPOM M H36eraioT GbICTPBIX NEPEXOAoB OT OX-
HOTO K JApYroMy.

OJHHM U3 CPEJCTB HE3aMEeTHODPO IePexofa OT TPYNHOTO per:-
cTpa K (asblieTHOMY CIYXXMT MeXaHW3M CMEIIaHHOro rojoca, Ko-
ria XapakTepHOe JJsi TPYAHOrO perucrpa HampsKeHue ro-
JIOCOBOTO ~MYCKyJa HAuuHAeT IOCTeNeHHO ocnaGeBath, He
foXomsi O CBOEro Tnpejeja, M 3aMeHseTCsd  IOCTENeHHO
VBEJMYMBAIOMIUMCS  HaNpsiKEHHeM BHEIIHUX pacrsruBaresen
NOJIOCOBHIX CBSI30K. IIpOTSIKEHHe 3TON0 CpeNHero perncrpa pas-
JIMYHO JIS1 Pa3HBIX [0JIOCOB. JIPYrdAM cpeCTBOM SBJISETCS TaK Ha-
3pIBaEMOe «IIPHKPHITHE» 3BYKa, IIPH IOMOIM KOTOPOTO HaGeraior
HENPHSATHO KPHKJIMBOTO XapaKTepa BBICOKHX TOHOB. Anatomuye-
CKH, TIPH «OTKPHIThIX» 3BYKaX, HaArOPTaHHOE NPOCTPAHCTBO YMEHb-
maencd, TAaK KaK HAANOPTAHHHK HaBWCAeT U NPHKPHIBACT Tepen-
HIOIO 49aCTb TOJIOCOBBHIX CBSI30K; [IPH «3aKDPHITEIX»—HaATOPTAHHAK
MONHAMAETCS, ¥ NOJOCOBBIE CBSI3KH IPH IIOMOLIYM JIapHHIOCKOMa
BHOHBI BO BClo AauHY. ITo Beell BMAMMOCTH, 9TO NOJIOKEHNWE Han-
rOpPTAHHMKA M BJIMsIET HAa H3MeHeHHe TeMOpa 3BYKa NPHU ero «IpH-
wporan». Kak nokasan MysexoJibji, MPH OTKPHITOM» 3BYKE CHJIb-
HO BBIIEJSeTcs 2-s rapMOHHMKA, TeMOp HMeeT «MeTaJUIHYecKui»
Xapakrep, NPH «3aKPLITOM»—YCHJIHBAETCsl OCHOBHOH TOH, TeMGp
Gojiee MaTOBBHI M MsArkuil. Pasnmuve 8 TemMOpe olulyllaercsa Ha
CJIYX ¥ MOATBEPKNAETCS AHATH3OM.

TTepexox NOJIOCOBOTO ammapaTa OT JbIXaTeJBHOTO COCTOSHUS K
TOJIOCOBOMY Ha3bIBA€TCsl arTakoi 3ByKa. ATTaka OKasbiBaeT Cy-
eCTBeHHOe BJIMSHME HAa 3BYK IPH ero 3apoxaeHud. OObIYHO Das-
JIMYAIOT TBEPAYI0 M MANKYI0 arraky. Ecid  roJocoBble  CBA3KHU
IUTOTHO 3aMBIKAIOTCS ellie Iepeil BOSHUKHOBEHHEM 3ByKa U CTPys
BO3IyXa MPOPLIBAETCS Yepes IJIOTHO COMKHYTBIE CBSI3KH, TO TaKoe
3ByKOOGPa30BaHNe COOTBETCTBYeT TBepAoi aTrake. Ilpum Msrkoi
4TTaKe TOJIOCOBLIC CBSA3KH COJIMKAIOTCS JIMIIb HACTOJBKO, HACKOJb-
KO 3TO HeoGXomuMo AJs 3BykooGpasoBaHHs. Msrkas arTraka Inpu-
MeHseTcsl NMPEMMYIIeCTBEHHO B II€HHH IIPH 3ByKaX, HaYMHAIOMIUX-
csi piano.

§ 4. Tlocne aTraky NOJIOCOBbIE CBSI3KM HAYMHAIOT COBEPIIATH
KoNeGaHus, TOPOKIAMIIKEe 3BYK YeJOBEUeCKoro rojoca. Beaen-
CTBHE TOCJEYIOLIero [IPOXOXKIEHHsT 3BYKOBBIX KojieOaHWi dYepes
De3OHAHCHBIE [OJOCTH (IVIOTKA, POT, HOCOIJIOTKA, HOC) CHEKTP
3ByKa, NOJ BJMSHHEM INOCIeIHHX, CHIbHO MeHsercs. Ilepefimem
Teliepb K PasGopy BUIHSHHS PE30HAHCHHIX IOJIOCTEH, HayaB C Me-
Hee CYILIeCTBEHHBIX.

[oTKa SBISETCA Ba’KHBIM PE3OHATOPOM, B KOTOPOM 00pasyer-
cd HMKHAA (OPMaHTa IOJOCa, OT KOTOPOH 3aBUCHT IIOJNHOTA M
OKPYIJIOCTb 3BYYaHMsi,
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ITonocTb HOCOTVIOTKH CJIYKMT CBOErO POAa (GUIBTPOM, [IOLJIO-
LIAIOUIMM 3BYKH, COOTBETCTBYIOIIME HacTpoiike mosoctu. (Ee meii-
CTBHE MOXKHO CPaBHUTb C JeHCTBHEM HHTep(hEPEeHIIMOHHOIO aima-
pata Ilrtymnda, mnpencrasasomero co6oii TpySy, Mo KOTOPOi
NpoxXOoIUT 3BYK. Ha myTH 3BykKa HMeroTcsi GOKOBBIE OTBETBJICHUS—
TPYOKH DasHOH MJIMHBI C 3aKPBITBIM KOHIIOM, KOTODhI€ HOTJIOIIAI0T
TOHBI, COOTBETCTBYIOLIME HX HACTpOHKe.) DTHM B LIMDOKOH Mepe
MOJIB3YIOTCS IIE€BLBI AJIS NPUAAHASA 3BYKY IOJoca OpedeJeHHON
OKpaCKH.

ITonocts HOCA OKa3biBaeT CYLIECTBEHHOE BJIHsiHHE HA TeMOp
BOCIPOM3BOAMMOro 3cyka. Ecim HEGHas 3aHaBecka OTKpHITA M
TOK BOBJyXa B CHJIBHOA Mepe IoTafaeT B HOC, TO 3BYK MPUOGpe-
Ta€T OY€Hb XapaKTEPHBIH THYCaBBIA OTTEHOK. DTUM K€ MOJIb3Y-
IOTCS IJIT BOCNPOU3BEIEHHST HEKOTODBIX COTVIACHBIX (M, H, 6, 1, T).
Hecomuenno, mosocTe Hoca OKasbiBaeT BJHSIHHE HAa TeMOp 3ByKa
U IpH 3aKPLITOH HEOGHOH 3aHaBecKe, TaK KaK CBSI3b C IIOJOCTBIO
pPTa ocraercsi MOBOJBHO 3HAUNTELHOMH.

Ipyrue BO3MyIIHBIE NMOJOCTH — JOOHBIE Ma3yXH, TraiiMOPOBHI
NOJIOCTH—HE OKa3bIBAIOT CYINECTBEHHOTO BJMSHMS Ha TeMOp 3BY-
ka. XoTa OHM M COEJMHEHbl ¢ OCHOBHBIMH DE30HATODAMH Y3KUMH
KaHaJaMi, HO OOBIYHO KaHaJEl 3allOJNHEHHl CJIH3bI0. TOJIbKO depes
KOCTHYIO IIPOBOAUMOCTb 3TH BHYTDEHHHE IIOJIOCTH MOIYT ObITb IIPH-
BelleHbl B COKojieGaHue, HO OTCYTCTBHE BBIXOIHOTO OTBEPCTHS He
MO3BOJISIET WM OKAaShIBaTh CYIIECTBEHHOE BJMSIHHE HA OKPACKy 3BY-
Ka.

OCHOBHBIMH DEBOHATODAMH SIBJISIIOTCS IOJIOCTH TJIOTKH M PTa.
dopMa nm 06bEM MONOCTH PTAa M IVIOTKM NPH  BOCIIPOU3BELSHUH
Pas/MUHBIX TJIACHBIX MEHSIOTCS B JAOBOJBHO GOJBLIMX IIPEfesax.
HawnGonplumit 06beM momocTH pra NPUXOTMTCH HAa TJIACHYIO «a».
3arem no BenuuHHE 0GbeMa PTa IMacHbE PaCHPeXeIOTCS TaKHM
oGpaszoM:

a, o, Y, 3 M

Kak uspecTHO, OnmpeneseHHBIH 06beM BO3NYXa, 3aKIIOUEHHBIH B
KaKOH-W60 IMOJIOCTH, HAaCTPOSH Ha SBYK ONPENeNeHHOH BBICOTHI;
HO ero CcOOCTBEHHBIH TOH 3aBHCHT HE TOJAbKO OT o6bema,
HO M OT BBIXOJZHOTO OTBEPCTHS IIOJIOCTH, IIPHUEM C yBeJHYCHHEM
OTBEPCTHsI 3BYK NOBbilllaercs. [lo BemmuuHe poTOBOTO OTBEpCTHS
PJIacHBIE DaCIoNaTaloTCd B TAaKOM TOPSAKE, HAYMHAS C HAWMEHb-
meit:

y, 0, 4, 3, a.

SIcHO, 4TO POTOBAs MOJIOCTb IPH BOCHPOM3BELEHHH pPasHBIX
TJIACHBIX MMEET OlpeNe/ieHHbH 00beM M OnpemeseHHOe BBLIXOTLHOE
OTBEDPCTHE H, CJIeXOBATENBHO, UMeeT COGCTBeHHLII TOH WM Ha-
CTPOUKY, XapaKTepHYIO I/ KaXOoi riacxoi. Msmemenme thopMbl
MOJIOCTH PTa U IONOXKEHWE I'yG IPH NPOMSHOWIEHWH —PA3IHUHbIX
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rJIacHBIX yKasaHel Ha puc. 81. IlpuHumas Bo BHHMaHHe 06beM MO-
JIOCTH PTa ¥ BEJHMYUHY BHEIXOJHOI'O OTBEPCTHS, IVIaCHBEIE MO BLICO-
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Te COOCTBEHHOTO TOHA PE30HATOPA PACMOJaralTCs B CIEAyIOUEM
MOpsZiKe, HAUMHAsi C CaAMOrO HH3KODO:

Y, 0, 3 3 H

Ilna rnacHOR «y» COGCTBEHHBIH TOH CaMBIi HMSKHMEH, [/ «H»
—camelil BECOKHH. CiiefoBaTesbHO, KaXkjaasi [VIacHAasi XapaKTepH-
3yeTcsl oTpefieNleHHOi 00/1acTbi0 YacTOT, KOTOPhle [OMAafaloT B pe-
30HaHC C COOCTBEHHBIM TOHOM pPOTOBOH IIOJNOCTH. OTH obnacti
YCHJIEHNST JaCTHYHBIX TOHOB, XapaKTepHbIE JJI KaXKIOH TIJIACHOIL,
HagBaHbl ¢usronoroM I'epmanoM dopmantTamu. PopMaHTbl MVIaz-
HBIX MOXKHO HCCJIEZOBATb YXOM MpPH NMOMOLIM Pe30HaTopoB [enbM-
ronmbua. Cam leqbMrobll NpH aHaMW3e IVIACHBIX — IIOJIb30BAJICS
HMEHHO 3THM <noco6oM. OnHako O6ojiee TOYHBIE NaHHBIE HAIOT
aHa/Iu3bl KPUBLIX IJIaCHBIX, 3allHCaHHBIX Ha OCLHJUIOrpade.

lesbMrosbly B CBOMX HCCNENOBAHHAX —(DHU3MYECKOH IPHPOIBI
TJIACHBIX YTBEP2K/AET, YTO TIPH IIPOXOKAEHHH UEPE3 POTOBYIO I10-
JIOCTb B 3ByKe IVIACHBIX YCHJIMBAIOTCA Te OGEPTOHBI, KOTOphle J2-
XaT G/M3KO K COGCTBEHHOHl YacToTe IMOJNOCTH PTa, HpPHYEM STH
hopMaHTbl KaxKAO# TacCHON SBJSIOTCS [APMOHMYECKHME OGepTe-
HaMM OT OCHOBHOIO TOHA, HAaBaeMOTO CBsisKaMH, YUmcio xoseba-
HHUH YCHIEHHBIX YAaCTHUHLIX TOHOB B LeJoe GHGIO pas GoJbile
yhcja KoJeGaHHH OCHOBHOTO TOHA.

[epman HeCKONbKO MHaue OGBSCHAET MEXaHH3M BOSHHKHOBE-
HUsL riacHbIX. OH CYUMTAET, YTO TONYOK BOSAYXA, NABAeMBIH TOJO-
COBEIMH CBsI3KaMH, B030yxknaeT KoJeGaHHs DEe30HATOpa, YacToTa
KOTODBIX COOTBETCTBYET €r0 COGCTBEHHOMY TOHY. DTH KoJeGaHus
NOCTENEeHHO 3aTyXaloT, II0Ka CJAeAYIOMHMH TOIIOK BO3JAyXa He BO3-
OymuT Takue ke KoneGaHHMsi pesoHaTopa. Kpuas riacuof B Ta-
KOM CJy4dae AOJKHA NPeJCTaBIATb cOGOM DSN 3aTyXaloluX HM-
NYJIBCOB ¢ MEPHOIOM COGCTBEHHOTO TOHA DPE30HATOPa, KOTOPhe
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CIeNyIOT OPYr 3a APYroM C YacTOTOIO, HaBaeMOH DOJIOCOBBIMH
cBsisKaMu, TakuM oGpasom, ¢opMantbl, mo I'epmany, He o0s3a-
TEJBHO JOJIKHBI ObITh F'apMOHHUIECKUMH O0€PTOHAMH OT OCHOBHOTO
TOHa CBsI30K. JleHCTBUTENbHO, B 3BYKe IVIACHBIX HMEIOTCS OTHEJb-
Hble CEpHH 3aTyXalolluX KoneOGaHuH, KOTOpble QIedyIOT uepe3 Ofu-
HaKOBblE NIPOMEKYTKM BPEeMeHH, COOTBETCTBYIOIHE NePHOLY OCHOB-
HOTO TOHA CBSI30K. DTH KoJileGaHHs KaK OyNATo He HMEIOT rapMOHH-
YeCKOro 06epTOHOBOrO COOTHOILEHHS C OCHOBHBIM TOHOM, HO Hallie
YXO pasjiaraer 3ByK Ha IPOCTellllHe CHHYCOHAaJbHEIE KOJeOaHus,
W Takde 3aTyXaloll#e HMIYJLCH, KaxyIIuecs HerapMOHHYECKH-
MH, €CJIM MX B3ATb H30JHPOBAHHO, GYIYT PA3OXKEHbl HAIIUM YXOM
HA FapMOHHUKH OT OCHOBHOIMO TOHA, BHE 3aBMCHMOCTH OT YacTOThI
$opMaHTHI.

Takum 06pasoM, B3MVIsL ['eqbMIosbla siB/sgeTcs Oojee LIHPO-
KMM H OXBaTHIBAIOLIUM TOT YaCTHBIH ciaydaif, Koropeii Geper I'ep-
maH. [To cymecTBy ke, B (pH3HUECKOM CMBICJe 00e TeopHH APYT
IpyTy He TIPOTHBOpeYar.

Eme esbMDoOUbI] YCTAHOBWII, 9T0 AJSA TJAACHBIX «Y», «O», «a»
DOTOBAs MOJIOCTb [IPEJCTaBJseT cOGOH OJHOMONOCTHBIE PE30HATOD,
TIPH TJIACHBIX «€», «H»—DPe3oHaTop ABoHHOHA (mBe popmanThl). Pa-
ootel Kpennanna u Ilenxera moxkasaju, 4no Bce [VIACHblE HMEIOT
10 aBe opManThl. HoBeiilie HcclieMOBaHHS 3BYKOB DYCCKOH pe-
uy, mposenennsie JI. JI. Mscuukosemm B8 WPITA" (MucrutyT pa-
IMOBEIIATENBHONO MpHEMa M aKyCTHKH), [NOKa3ajH, 4To CepemuHa
{opmanTHO# 06sacTH B 3ByKe «a» JexuT B mojoce 850—1 150
KoneGanuil - B cekyHay (mioc cjaGoBbIpaxKeHHass (HOPMaHTHas
o6aacte okoao 3000 k/c); mia 8ByKa «o» HMeercd oaHa ¢op-
MaHTHas o6aactb ¢ cepenuHoit 550—850 k/c, mas PYCCKOro «y»
uMeloTcs Tpu (opMaHTHble o6sacTi—okogo 550, 1900 u 2900
K/c; Is 3ByKa «HM» HaGuromaoncsi ueThlpe (opMaHTHBIE 0671acTH;
JJIST «bl»—OJHA, JJIS «9»—TPH.

Ilpn mpousHOUIeHU!N KavKHOH TJIACHOH IOJIOCTb PTa NeJUTCs Ha

' IBa CBSI3aHHBIX PE30HATOpAa: BaLHEN0—IIOJIOCTh TVIOTKH, M Mepes-
nero—moJyiocts pra. Oba pesoHaTopa pasAeeHbl Y3KOH BOBMYII-
HOHl mpocnoiikoil, o6pasyoleiics MeXIy MOJHATHIM BBEPX KODHEM
g8bIKa ¥ HEO60M. JIJst rIacHBIX «y», «0», «a»—IIepelHAs T0JOCTh
HoJbllle 3afHel, O «e», «H»—3afHsasa Goablie nepenseit. Caeno-
BATEJbHO, [JIS IJIACHHIX «y», «O», «a» HauboJiee XapaKTepHOH fB-
JisieTcs Hu3Kasi (GOpMaHTa, AJS IVIACHBIX «e», «U»—BBICOKaf.

Basupysicb Ha TOM, 4TO TJIACHBIE XapaKTepHu3yloTcs 00JacThio
YCHJIEHHSI TaPMOHMYECKHX 06epTOHOB, ['eJbMIoJbl IMOCTPOHJ al-
napat IJisi BOCIDOU3BENeHHs] TJIACHbIX. AmmapaTr ero npencTaBiser
co6oit Ha6op KaMepTOHOB C pe30HATOPaMH, HAaCTPOSGHHEIMH Ha OlIpe-
neneHHble rapMoHuku. ITon6upasi CuJy TapMOHMK, INyTeM pery-
JIUPOBaHMs OTBEPCTHH DPe30HATOPOB, MOKHO IOJYdYUTb IVIaCHbIE
«a», «0», «y», «e». IloamHee OBI CKOHCTPYHPOBAaH IIpHOOD
JJIsT BOCIIPOU3BEIEHHsT IVIACHHIX, KOTODBIH COCTOMT U3 HaGopa op-
FaHHBIX TPYG, HACTPOEHHBIX TaKXKe IO ONpeeJeHHBIM rapMOHIde-
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cKHM 06epTOHAM OT OCHOBHOIO HH3KOro 3ByKa. ITOT NpHOOp
CHIYXUT TaKXKe OJHHM M3 AO0Ka3aTesILCTB TOrO, Y10 (opMaHTHI SIB-
JISIOTCS YCHICHHEM 'aPMOHHYECKHX oﬁepmﬂos OT OCHOBHOIO 3BY-
Ka TJ1acHo.

§ 5. CornacHble 3BYKH 3HAYUTEJBHO CJIOXKHEe IJIaCHBIX IO
CBOEH CTPYKType M ellle MaJjio M3y4yeHbl. Bce coryiacHble MOXKHO
pa3fiesiuTh, BO-MIEPBLIX, HA JJHHHbIE («LI», «C» K IP.) M KOPOTKHE
(«I», «T», «K» H Ap.) H, BO-BTOPBIX, Ha COIIacCHhIe, KOTOpHIC
MIPOH3HOCSATCH C YYacTHEM I'OJIOCOBBIX CBSI30K M 6€3 yyacTusi roso-
TOBBIX CBsi30K. Ha Ta6JI‘HLle NpUBEAEHbl COIVIaCHbIE, H3 KOTOPHIX
Kaxknas napa MpoM3HOCHTCS OOHUM CrocoBGOM, HO 3BYKH B TIPaBOM
<TosI61e BOCIPOU3BOAATCS Ge3 yd4acTHsi FOJIOCOBBIX CBSI30K, a B Jie-
BOM—C y4acTHeM CBS30K:

6 1 T K
X Il " T
3 C B 1)

Psng coryiacHbix, ¥ AJHHHBIX M KODOTKHX, OOpasyeTcsi HCKJIO-
YUTENbHO B MOJNOCTH pTa, 6aaronaps MpolyckKaHWIo CTPYH BO3LyXa
B 1eJb MeX/Iy MOXHSTHIM KOHIOM fI3blka W HEOOM, B Cjiydae co- -
IJIaCHOH «II», MJIM MeXAY KOHLOM fI3blKa M 3y6amy B cjaydae co-
TJIACHOH «C» M T. A. PAx  coryiacHbIX BOCIIPOM3BOAMTCH IOCpel-
©TBOM OBICTPOrO NpOpHIBA BO31yxa, JHOO INpPU PacKpHITHH I'y0, B
cIydae COMJIaCHOH «I», JUGO NPH OTTAJKHBAHWH KOHLA S3BIKA OT
Hé6a, B CJaydae COIVIACHOH «T» M T. H.

[Ipu 3amucu Ha ocumsIorpade MoOYTH BCe COIVIACHBIE JAIOT He-
TIEPHOJHYECKHEe KPHUBbIE, [OKa3blBAIOUIVEe MPHUCYTCTBHE XapaKTep-
HBIX IJIS1 corjiacHbIx Irymos. Ilo cylrecTBy, coTyiacHble SIBJISIIOTCS
CBOErO poja IIyMaMH, ¢ KOTOPbIX HAaUHMHAIOTCS TJacHble H KOTO-
pPBIMM OHHM 3aKaHuuBaloTcs. Ho HeKOTOpbe U3 HUX, HaIIPUMEp,
«JI», «M», «H», BOCIPOU3BOMSALIHECS C YYacTHEM pe30HaHCa I0JIO-
CTH HOCA, HAIOT MOYTH TEepHOAHYECKHe KPHBbIE, ¢ MePUOLOM, CO-
‘OTBETCTBYIOLIUM MEPHOLY KOJIeGaHWs TOJIOCOBHIX CBSI30K. DTH 3BY-
KH MOJKHO Ha33aTb TIOJYIVIACHBIMH; OHH, KAK W TJACHBIE, UMEIOT
XapaKTepHble pe3oHaHCHble 06jacTd (hopMaHTh).

B XpuBBIX JPYrHX COTJIACHBIX B HEKOTOPBIX YaoTSX €CFb IePHO-
JUYHOCTD, HO /ISl HUX OCOOEHHO XapaKTepHBl KOMeGaHHs BLICOKOH
YacTOThl, He TapMOHUYECKHE [0 OTHOLIGHWIO K OCHOBHOMY TOHYV.
Tak, cornacHasi «II» UMeeT BbICOKHH XapaKTePHbIH MPH3BYK B 06-
Jiactu okouto 2000 k/c u Bprmre go 4 000 k/c. CorsmacHass «c» HMe-
€T eme Gosiee BBHICOKUE. PU3HAKH— 10 6 000 x/c, a mHOMAA 10O
8000 K/c. Jnsi cornacHoit «p» XapaxTepHbl GHeHMS, ¢ YacCTOTOI
-oxono 20 B cekyH@y, U (opmanTta B 06jacTd OT 900 oo 1800
K/c. Hosefimme wuccnemoBanus, mpoussenenusie B MPITA JI JI.
MHACHHKOBBIM, NOKa3aJH, YTO HEKOTOPHIE COIJIACHBIE OXBATHIBAIOT
QIVIOIIHYI0 06J1acTh CTeKTpa BINIOTH IO yJIpraaBymmx 4acrot
(100 000 x/c u maxe Bbile).

CrexTpel JJIsi COIVIACHBIX, WMEIOILAX ycronqnssm 3Byx (B, 3,
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), TIOKashbiBalOT . HAJWYKE y HHX TapMOHHUYECKHX OOEPTOHOB M
‘XapaKTepHbIX (OPMaHT, -He 3aBHCHILIMX OT BBICOTH OCHOBHOTO
3ByKa: B To ke BpeMs B 3ByKe 3THX COIJIAOHBIX NPHCYTCTBYET
SICHO BbIPaXKEeHHBbIH LIYM, KOTOPHIA MJIsi «B» HMEET DE3KO BhIpa-
XeHHyI0 06jacTb okouo 7 000 K/c, Ayia «3», «X» 3aHAMaeT IIH-
POKYI0 00J1acThb 4acToT.

[lepexom oT corsacHbIX 3BYKOB K TIJIaCHBIM OCYLIECTBJISETCS
nouty MraHoBeHHo. Kak mokasas DBakrays, MoMeHT ¢opMupoBa-
HUSL 3BYKa SBJSETCS OUEHb CYLIECTBEHHOH OCOOEHHOCTbIO TeMGpa
. BCEX MY3BIKAJbHBIX HHCTDYMEHTOB, HO MOMEHT YCT2HOBJCHHS
rJacHBIX 3aHMMAET . HACTOJIbKO He3HauuTeJIbHOe BpeMs, YTo He
OKashiBaeT CYLECTBEHHOIO BJIMSIHHSI Ha HX TeMOp.

§ 6. MccaenoBaHusi NEBYECKHX OJIOCOB IIOKA3ajd, UTO IMeBUe-
CKHe 3BYKH Tojioca 00JafaloT CIeIyIOUHMH OCOOEHHOCTSIMM:

1. Hanuuue BuGpaTo B rosoce, ¢ 3acrotoii okojo 6 pas B
ceKyHIy. MeHbllee uncI0 BHOpPaTO CO3[aeT BIEYaTJIEHHe He-
NpPUSATHOTO KayaHus roJoca; Oojbliee IPHIAET IOJOCY TPEMOJH-
PYIOLIKHA XapaKTep H TakKiKe IPOH3BOIUT HEYJOBJIETBOPUTEJbHOE
BIIeYaT/IOHHUE.

Jlna KauecTBa MEBYECKONO rojoca OdeHb CYIIECTBEHHBIM sB-
JsieTcss TePHOLUYHOCTh BUGPATO, YeM OOLIYHO OTJIHYAIOTCS XO-
pourre rojoca. BuGpato mMeer Gosblioe TeMOpOBOE 3HaAUEHHe.

3a mepuox BUOpATO CHEKTP TJACHOH MeHSieTCss B JOBOJIBHO
OOJIbIIMX MpefesaX, TaK Kak, BCJENCTBHE H3MEHEHHMH BBICOTHI
3ByKa 3a Iepuoj BuOpPaTo, MaKCHMyM 3HEDPIHH TEepeXOAHT C
OIHOH TapMOHHMKH Ha IPYIryl0o H 0oOpaTHO.

Heo6xomuMo OTMETHTb, YTO TeMOp rojoca MeHsieTcsd M Iph
M3MEHEeHHH BBICOTHI 3ByKa W TPU H3MEHEHHH ero HHTEHCHBHO-
CcTd. B 4acTHOCTH TpH YBEJIHYEHHWM I'DOMKOCTH 3ByKa YBEJHUH-
BaeTcsi 3HAUYEHHE PbICOKMX I'apMOHHK.

2. Haanuue Huskoi ¢opmantel B obnact 500 K/c sBasercs
HeOOXONMMBIM YCJIOBHEM BCSKOTO IEBUECKOrO Ioviocd TPH IeHHH
JoOBIX rjacHeX. dta (GopmaHTa oco0eHHO XapaKTepHa OJs XO-
pOlLIIero IeBYECKOro roJioca, NMO3TOMY IIOCTABJIEHHBIE TrOJIoCa HMe-
10T CXONHBIH «MeBYecKHil> TeMOp MJs BCEX TOJOCOB H Ha BCEX
IJIacHBIX.

3. Haiauuue BBICOKOH <«MeBuecKOH (OpMaHTE» B  0OJacTu
okoJio 2 800 K/c miasi MysKckuX H okoso 3200 k/c A KeHCKUX
rojiocoB. dta (QopMaHTa OlpefessdeT <«MeTaNId4ecKHH» OTTeHOK
rojoca ¥ npupaer eMmy Ojeck. ¥ IJIOXMX DOJOCOB OHAa OOBIYHO
JIEXKHT BBbllle, NOCTUTAsi B HEKOTOPhIX caydasx 6000 x/c, uro
' MpURaeT TOJOCY HENpPUSITHYIO KPUKJIMBOCTb. Hanuume 3ToH ¢op-
MaHTH OGBSICHSIOT PE30HaHCOM TOPTaHH, KOTOpash MpeldcTaBisaeT
'coGoii” 3akphITyI0 TPyOy, INJIMHOR OKOJO 3 €M, HAacCTPOEHHYIO Ha
. 3ByK B ‘2 800. K/c. ‘

w.v w4, Hanwuwe 3HaAUMTENBHOH CHJIBI 3ByKad, TPeBLIUANOLIEH HOP-
MaJIbHYI0, YTO OOBSCHSIOT IIHPHHOH DPACKPHITHS IVIOTKH. 3aMeue-
. HO, 4TO C TIOBHIIIEHHEM 3BYKa CHJIA €rO. YBEJMYHBAETCS.
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Hajgo OTMeTHTb, YTO B KPHBbHIX [EBUECKOro rojoca 3ame-
yaeTcs YCHJIEHHE OTIeJbHbIX IapMOHMK, B KPHBRHIX He-I1eBYecKOro
rojoca MAakCHMyM SHEpPTrMu OXBaThIBAeT LIHPOKYIO ob6aactp 4a-
CTOT. ' C S
PasrosopHasi peub, B OTJIMYA€ OT INEHHs, BEAETCA oObIYHO B
TAaKoM PErHCTpe, NI NPOHCXOAMT HaWMeHblllee HalpsiKeHwe ro-
JIOCOBBIX CBSIB0K W MbILIL, YYacTBYIOLHX B T0J0CO00PasoBaHHH.
[py meHuy roJ0c OOBIYHO ABHKETCS MO H3BECTHBIM AHTEpBaJaM
B pa3HbIX HaNpaBJeHHsiX, ¥ OTAeJbHble 3BYKH HMEIOT cTporo
oTpesieieHHble [JHMTENBHOCTH; NO9TOMY TOJOCOBbIE CBS3KH, yNep-
KHUBasl JAHHYIO BHICOTY 3BYyKa, COXPaHSIOT ONpeeJIeHHYIO dopmy
W xapakrep KoseOaHHil. B pasroBopHoOil peuu KoJieGaHusl roJioco-
BBIX CBSI30K HE OCTAlOTC DABHOMEDHBbIMHM, TaK KaK HHTOHAUHH
YeJIOBEUECKOTO [0J10Cca HElPEPhIBHO MeHSIOTCs, NPHYEM STH H3-
MeHeHHsi 32 HeNpOJIOJIKUTEJNbHBIE TPOMEXYTKH BPEeMEeHH HHOrAa
JIOCTHTAIOT LeJIOH OKTaBhl.

HccaenoBange (BU3nueckoil NPHUPOABLI peud OUeHb BaXHO AId
HEKOTODHIX OTpacJiel TeXHMKM, OCOOeHHO s Tmepeladn 3ByKa
NOCPENCTBOM pajyo, TenedoHa u T. X. -
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OTAEJN TPETHRA

AKYCTHUKA MY3bIKAJIbHbIX CUCTEM
U CTPOEB

Fnasa nepBas

MY3bIKAJIbHBIE CHCTEMbI

§ 1. M3 orpoMHOro KoJu4ecTBa 3BYKOB, KOTOpOe CIOCOOHO
BOCIPHHUMATb HOPMaJIbHOE UYeJOBeueCKOe YXO, TOJBKO Te 3BYKH
HAULIE TpHMeHeHUe B MY3bIKAJbHOM = HCKYCCTBE, YacTOThl KOTO-
PHIX HaxofsTCs B Tperenax or 16 1o 4300 ru (mpuOJIM3UTEJIDb-
H0). Ho He BCe 3ByKH M 3TOr0 AHala3oHa TPHUMEHSIOTCS B KOH-
KPETHBIX MYSbIKAJbHBIX IPOMSBENEHHSAX, a TOJNBKO Te M3 HHX,
MEXy KOTOPHLIMH CYIIECTBYIOT OTpeJe/eHHble BbICOTHBIE (uacroT-
Hble) COOTHOLICHHSI.

HocsieoBaHye IPOM3BENEHMI MY3bIKaJbHOIO TBOPUECTBA Kak
HAapOHOrO, TaK U IPO(ECCHOHANbHOTO, a TaKXKe 3HAKOMCTBO C
TEOPeTHUECKHMH pPaGoTaMH YUYeHBIX — PasjMUHbIX — HCTOPHYECKHX
SMOX TOKA3LIBAIOT, YTO BONPOC O BBICOTHBIX (YaCTOTHBIX) COOTHO-
IIeHHSAX MEXAy 3BYKAMH paspellajicsi ABYMsS IyTAMH:

1) myrem CJIyXOBOTO Y

2) myTeM TEOPETHYECKOro oTGOpa 3BYKOB.

OGa nyTH NPHUBEJNH MYSBIKAJbHOE HCKYCCTBO K 3BYKOBBIM
cucTeMaM, T. €. K TaKMM OpraHH3alHUsiM 3BYKOB, B OCHOBE KOTO-
PhIX JIEXKUT KaKOH-u0O CIyXOBOH HIH TEOPETHUECKUH MPHHLIUT
3BYKOBBLICOTHOTO OTGOpa. 3BYKOBblEe CHCTEMbl, B OCHOBE KOTODBIX
JIEKUT CJYXOBOH MPHHIMI 3BYKOBBICOTHOrO OTGOPa, CyTh CHCTE-
MBI My3blKaJibHble, 3BYKOBble CHCTEMBI, B OCHOBE KOTOPBIX JICKHT
TEOpETHUECKUl TIPHHIMI 3BYKOBBICOTHOrO O0TOOpA, CyTh CHCTEMBI
TeopeTHueckHe (3ByKoBbie). [IpuMepOM MOXKET CIyXKUTb ueTBep-
THTOHHaf cHcTeMa. B Tex CJydasix, KOT[a TeopeTHueckasi CHCTe-
Ma Tosyyala MaTeMaTHuecKoe BbipakKeHue, OHAa CTaja  Hasbl-
BaTbCs CTPOEM.

[ToCKOJNIbKY TEOpeTHUECKHe CHCTeMbl YacTo CO3JaBalHCh B
[IGJHOM OTPhIBE OT MY3BIKAJbHOH NPAaKTHKH M TOCKOJbLKY MHOTHE
H3 HHX OKa3aJHChb B NPOTHBOPEYHH C HElO, MOCTOJIbKY MpH H3Y-
YeHHH BOTIPOCA O NPOMCXOXJEHHM M DasBHTHH 3BYKOBBIX CHCTEM
3HAKOMCTBO C MY3bIKaJHHBIMH CHCTEMaMH JOJIKHO IPEAIIecTBO-
BaThb 3HAKOMCTBY C CHCTEMaMH TEOPETHYECKHMH, B YacCTHOCTH, CO
crpoamn. He cienyer, ofHako, AyMaTb, YTO MY3bIKaJbHOE HCKYC-
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CTBO He MOJKHO TJIyGOKO HHTEPecoBaTbCsl TEOPeTHUeCKHMH CH-
creMaMH. DTo 6bUio 6B BO3MOXKHO JIMILIL B TOM CJyyae, eC/H (351
yeJIOBEYECTBO He 3HAJO MHOIOTOJIOCHBIX MY3bIKaJbHBIX HHCTPY-
MEHTOB ¢ (PHKCHPOBAHHOH BbICOTOH 3BYKOB (0Opras, Qopremia-
Ho). Ho mockoJibKy uesoBeyecTBO MOJbBYeTCA MYy3blKasbHBIMHU
MHCTPYMeHTaM{ 3TOrO THIA, NOCTOJIbKY HEBO3MOXHO YKJIOHHTBCH
OT U3yyeHHsl HEKOTOPBIX TEOPETHUECKHX CHCTEM, CBIMPaBIIMX Or-
POMHYIO poJib B Jejie Da3BUTHS MY3bIKAJbHOTO HCKYCCTBA. Tak
KaK (OpMUPOBAHHE MYSBIKAJbHBIX CHCTEM IPOM30LLIO IyTEM
CyXOBOro 0T6Opa, TO AKyCTHYECKHe CBOWCTBA  JOJIKHBI ObLIH
WLpaTh BecbMa BaXHyio POJb B Npolecce HX (OPMHDOBAHHA.
He yMmajss HHCKOJIBKO 3HAYEHHSI 3CTETHUYECKHX, TEXHHYEOKHX H
npounx (haKTOPOB, BIMSIBIIMX Ha Ipouecc (GOPMHPOBAHHMS MY3bl-
KaJbHEIX CHCTEM, Mbl PACCMOTPHM 3TOT IIPOLECC NpeuMyLIecTBeH-
HO C aKyCTHYecKOH CTOPOHBIL.

Cpenu rumotes, IPeJIOKeHHBIX JJii OObsiCHEHHs Tpoiiecca
CJIYXOBOrO OTGOpa 3BYKOB IpPH (POPMHPOBAHMM  MY3bIKaJIbHbIX
cucreM, Hau6osiee PaclpPOCTPAHEHHBIMK ABJISIOTCH ABe:

1) rumoTesa «BOKaJbHOTO» OTGOpa 3BYKOB H

2) rumotesa HHCTPYMEHTAJBHOTO» OTOOpa 3BYKOB.

CornacHo mepBOd rumoTese (POpPMHUPOBAaHHE  MY3bIKaJIbHBIX
CHCTeM TIPOHCXONMIO IyTeM CJYXOBOrO OTGOpa 3BYKOB OJIMBKHX
10 BBICOTE.

VkasaHHas rumoresa HMCXOOMT W3 TOTO ¢akra, YTo IJsi IoJo-
COBOro amrnaparta TepBOOBITHOTO YeJoBeKa MHTEpPBaJ CeKyHla
TEXHHYECKH JIOCTYIHee NPYTHX HHTepBanoB. TakuMm o6pasoM, CO-
rJacHO TEepBO THNOTe3e NPOCTEHIIMMH MY3BIKAJbHBIMH CHCTE-
MaMH CJelyeT CYHTaTb:

18 ,
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AT cucTeMbl, PA3BUBasiCh YKa3aHHBIM BBIILE MyTeM, TpeBpa-
TH/INCh, BEpOSITHO, CHayajJa B CHCTEMBI:

19 , .
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3aTeM B CHCTEMBI:
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CoraacHo BTODOil runore3e (popMHpORaHHE MYy3BIKAJbBHBIX CH-
CTeM IIPOMCXOIMJIO IyTeM CJYXOBOro oTGOpa 3BYKOB, HAXOMALLMX-
cs B NpPOCTEHIIMX HHTePBaJbHBIX OTHOUIEHHsIX. Eciu MCKIOUMTH
HHTEPBAJ OKTaBbl KaK OTHOCHTEJBHOE TOXIECTBO, TO npocTeniue
HHTepBaNbHEIE OTHOLICHHs MeXAy 3BYKaMu OyayT HMETb MeCTO
B KBMHTE M B KBapTe. YKasaHHas THIOTe3a MCXOAWT H3 TOro
¢dakTa, 4TO HHTepBaJbl KBHHTH M KBapThHl JIerye BCEro nojyda-
JOTCH Ha NPHMHTHBHBIX MY3HIKAJbHEIX HHCTPYMEHTaxX MepBOOBIT-
Horo uejoBeka. TakuM o6pasom, cCONIaCHO BTOPOH THIIOTe3e IIPO-
CTeMIMy MYSHIKQJIBHBIMH CHCTeMaMu CJefyeT CUHUTaTh:
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OTH CcCHCTeMbl, Pa3BHBAsICb YKAaBaHHbIM BBIILE IYTEM, npespa-
THJINChb, BEPOATHO, CHayaJjJa B CHCTEMBI: ’
23

P .
3aTeM B CHCTEMBI:
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(3aTeM B CHCTEMBI:
25
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HaKOHel, B CHCTEMY:
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Eciu, MCXONs U3 PACCMOTPEHHBIX BhIlle THIOTe3, 00PATHTBCA

K TIPOM3BENEHHSIM HAapOJHOTO MYySbIKAJIbHOTO TBODUECTBA, TO He-

TPYAHO YOENMTbCS, UTO HH IlepBasi, HH BTOPAs TMIOTe3bl HE MO-

TYT OOBSCHHTb BCEX HAPONHBIX MY3BIKAJbHBIX cHCTeM. [leHcTBH-

TeJbHO, TlepBasi rumoTes3a, OOBSCHSIONIAs —BIOJHE YIOBJIETBOPH-

TeJbHO (OPMUPOBAHME CUCTEM: ’
: 27
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GeccuyibHa OOBSCHUTD CHCTEMY:
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B KOTOPOH HMeercsi CKayok * Ha M. Tepuuio (a'—c?). HaoGopor,
BTOpas TUIIOTe3a, BIOJHE YIOBJETBOPHTENbHO OOBACHSIOMAR
¢$hopMHPOBaHHE nocnemﬂe-ﬁ CHCTEMBbI, MOXKET OOBSCHHTb CHCTEMY:

29 ,
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TOJIBKO IpH TOMOLIH BOOGpaxaeMbix 3BykoB c'(c?) u d' (d?).
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Ilasee, HM mepBasi, HM BTOpas TUIOTe3a He MOTYT OOBSCHUTH
CPaBHUTEJIbHO TPOCTBIX MY3HIKAJbLHBIX CHCTEM:
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KOTODbIe BCTPEUaioTCsi B PYCCKUX HAPOAHBIX MECHSX.

HekoTopble yueHble, 3aHHMAaBIUHECS HCCJIELOBAHMEM DYCCKOM
ygaponuo#t necHu (CokajabCKMH M JAp.), BbLIBMraJ¥ TPETbIO THIIO-
Tedy. CoryiacHO 3Toii rumorese (POpPMHpOBaHyEe MY3bIKAJbHBIX CH-
CTeM TPOUCXOMUJIO TIYTeM 3alOoJHeHHsS KBapThl ~ ONHHM H ABYMS
3BYKaMH, HaXOMAIMMMUCS CO 3BYKAMW KBAPTBl B HHTEPBAJLHbIX
OTHOILIEHKSIX 0. MJIM M. CEKYHIBI:

OTH cucTeMbl, COeIMHssACh, 00pasoBanu 6ojee CJIOKHBIE MY-
3bIKaJbHbIE CUCTEMBbI: ‘
38{) L N '
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Herpyamno y6emuThesi, UTO B IOCHeNHEH rumorese OObeXMHA-
10TCS BOKAJbHAs ¥ HHCTPYMEHTaJbHas TIHIOTe3bl (HOPMHUPOBAHUS
MY3BIKaJbHBIX CHCTEM.

§ 2. Jlaxe Gersioe 3HAKOMCTBO C TPeMsi BbIIIEYIIOMSIHYTHIMH
TunoTe3aMu y6expmaer Hac B TOM, YTO OHM COREDIIGHHO HIHOPH-
pytoT 6. ¥ M. TEPUAM KaX HHTEPBAJbl OCHOBHBIE.

Bo Bcex Tpex rumoresax 6. M M. TepUMM IIOJy4alOTCs Kak
HHTEpBaJbl TPOM3BOJHBIC, OOPA3OBABIUHECS IYTeM CEKYHIOBbIX
W' KBAPTOKBHHTOBBIX XONOB. Mexny TeM H3yueHHe NPOHM3BEJCHHH
HapOJHOTO MY3BIKaJbHOr0 TBODPYECTBA IOKA3BIBAET, UTO LENbli
pAx Jdaxe NPOCTHIX MY3bIKAJbHBIX CHCTEM, HampuMep:

34
§4 4 | Y 11 1
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HMEIOT SICHO BBIDAXKEHHbIH MHHODHBIH M MaXOpPHBIH XapakTep,
OOBSICHHTb KOTODBIi MOXKHO TOJIBKO HajlM4HeM B HHMX M. H O.
TePUHA KaK OCHOBHBIX MHTEPBAJOB. Y HEKOTOPbIX HAapoaoB (Ha-
NpUMep, y 3CKHMOCOB H CeBepOaMEepHKaHCKHX HHIeHNEeB) cylie-
CTBYIOT IIECHH, LIEJIHKOM IOCTPOEHHBIE Ha OCHOBE MaXKOPHOTO HJIN
MHHODHONO TPE3BYUHsI MJIH MAaJOTNo CeNTaKKopia (mpencTaBJisiio-
L1ero coequHeHNe 3THX TPE3BYUHi).

ITi (akThl N0KasbIBAIOT, YTO B Ipoliecce 0OpasoBaHHA MY-
3bIKaJbHBIX CHCTeM DOJb 6. ¥ M. Tepuuil Oblia BecbMa BeJiMKa v
UTO B YHUCJIO OCHOBHBIX HMHTEpPBAJIOB CJENYET BKJIIOUHTL 0. H M.
TepuMd. B KakoMm nopaiaxe NMPOMCXOAHIO OCO3HAHME MHTePBaJIOB
NePBOOBITHEIM YeJOBEKOM, CKa3aTb TPYAHO. MOXHO, OIHAKO,
YTBEPKAATb, YTO HHTEPBAJIaMH, OCBOEHHBIMH B IIEPBYIO OUepelb,
ObLIH CeKyHIbI, TepUMH ¥ kBapTa. KBHHTA ObLia OCBOSHa MOBIKe.

Ecnu ucxomutbh H3 BecbMa BEPOSITHONO MpPEANIONOKEHHS, UTO
BOKaJIbHasi MY3hiKa BO3HHKJA DaHbllle HHCTPYMEHTaJbHOH (roJo-
COBOH ammapaT JaH 4e;0BeKY CaMOH IPHPONOH, a MY3hIKaJbHble
MHCTPYMEHTh H300peTeHbl YeJOBEKOM), a TaKXKe OCHOBBIBATHLCS
Ha TOM (haKre, 4TO HeKOTODble HApOJbl He MMEIOT MHCTPYMeH-
TaJBHOH MY3BIKHM, TO MOXHO CYUHTATh TPOCTEHIIMMH Te IBYX3BY-
KOBble MY3bIKaJIbHbIC CHCTEMBbl, MEXLY 3BYKaMH KOTOPbIX #MEIOT-
Csl MHTEPBAJIbHbIE COOTHOIUEHHS M. M 6. CeKyHIBI, M. U 6. TepuMH
H KBapThl, T. €. CHCTEMbI:

Wayuas 3T CHCTEMBl C TOUKH 3PEHHST aKyCTHYECKOTO DOMICTBA
3BYKOB, HETPYNHO YOENUTBOS, UTO MEPBbE YETHIPE CHCTEMBI OOpa-
30BaHbl 3BYKaMH, He CBSI3AHHBIMH MeXAy €o0o# !. D™y cucTeMbr
CcpOpMUPOBANMCH 1O TIPHHUMIY  BBYKOBBICOTHOH  GJH30CTH.
OcranbHble ecTb cHCTeM OGPa30BaHbl 3BYKAMH, HAXOMSILMMHUCS
B HETIOCPEeCTBEHHOM aKyCTHUeCKOM DOJCTBe (TepLOBbIE H KBap-
TOBble COOTHOLIEHHS] MeXKIy 3BYKaMH).

§ 3. Hccaenyem Temepb ¢ TOYKH 3peHus poAcTBa 3BYKOB
TPEX3BYKOBbIE MY3bIKaJbHEIE CHCTEMBI.

B cucremax:

HMEIOTCA TCJIbKO 3BYKH, CBsA3aHHBIE HENMOCPEACTBEHHBIM DOJCTBOM.

B cucremax:
87,
f,@ﬁ':o:t&'—tj:@;ﬁ )

1 Cm. orgen 1, rmasa V, § 2.
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MMEIOTCSI 3BYKM, KaK CBSI3aHHble HENOCPENCTBEHHBIM POLCTBOM
g'—h!, g'—b!, fis'—a'), tak u He cBsizaHHbEe (g'—a!, a'-—h!,
al—b!, fis'—g').

B cucremax:

38 , : .,
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HMEIOTCSl 3BYKH, CBSiI3aHHble KaK HeNoCpPeJCTBEHHBIM DOACTBOM
(g'—0b', g'—c?, g'—h'), TaK U pPOJCTBOM ONOCPELCTBOBAHHBIM
(b'—c?, h'—c?). Onnako MexAy MY3bIKaJbHbIMH CHCTEMaMH
(2) u (3) cywecrByer ruiy6oKasi TPHHUMIKaJbHAsT pasHuLA. B
cucreMax (3) 3BYKHM HaXOLATCS WJIM B HENOCPEACTBEHHOM HJIH B
ONOCPEICTROBAHHOM POJACTBE, a B cHCTeMax (2) uMeloTCcss 3BYKH,
He cBsidaHHble Mexnay coboil. Ho, eciu mpubaButh K cHCTeMe:

39, o .
[

3ByK €2, To B o0pa3oBaClIeiCs UCTLIPEX3BYKOBOH CHCTEMe:

40,)

S8

J

BCe 3BYKH OYIyT HaXOJIUTbCS MexAy co60H WJIH B Herocpel-
CTBEHHOM WJH B ONOCPEICTBOBAHHOM pPOACTBE.
Ecnu npubarute K cucreMme:
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3ByK A!, To B o6pasoBaBlIeiics YeTHIPEX3BYKOBOH cHCTeMe:

42 5
1
h—‘%———i
O hed

BCe 3BYKM OYIyT HaXONUThCA MexAy cofof MMM B Hellocpeld-
CTEEHHOM HJH B ONOCPEICTBOBAHHOM POACTBE.

§ 4. VI3 BCcero BHILIECKA3aHHOTO CJENYeT, U4TO NpPOoCTeHINHe
(IByX- M TPeX3BYKOBbl€) CHCTEMBI MOXHO Das3ieJUTb Ha YeThbipe
THIIA: :

1. Byx3ByKOBbIE CHCTEMbI, CGOPMUPOBABLIMECS IO MPHHLMITY
BBICOTHOH OJIM3CCTH 3BYKODR, HalpuMep;

'330

1
—

2. JIByX- H TPEX3ByKOBble CHCTEMbI, C(pOpPMHDOBABLIHECS IO
NPUHUKNY POACTBA 3BYKOB, HaIpHMeD:
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3. TpexsByKOBble CHCTE€MBI, C(POpMUpOBaBIIMECH IO OOOHM
TIPHHIMIAM H 3aKJo4alolliHe B cee He CBSA3aHHblE 3BYKM, Ha-
fpuMep:

45,‘»
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4. TpexaByKOBble CHCTEME], C(HOPMHPOBABLIMECS IO OOOUM
fIpHHIMNAM H 3aKjloyatolye B cefe 3BYKH, CBSIBaHHBIE KaK He-
TIOCPEACTBEHHBIM, TaK K ONOCDENCTBOBAHHBIM DOJCTBOM, HAIIpH-
Mep:
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§ 5. Ecnu uccaemorarh NpPOUBelCHHsT HAPOTHOLO MY3bIKAJb-
HOTO TBOPYECTBA, TO HETPYLHO YOEMUTbCS, UTO MY3bIKAJIbHBIE CH-
CTeMbl YEeTBEPTOro THIA MOTYT OBITh He TOJBKO TPEX3BYKOSBIMHU,
HO M YeThIpeX-, ISTH-, LIECTH- U CEMHU3BVKOBBIMH M YTO 3TH CH-
CTeMbl SIBJISIOTCST HauGoJjiee PacIpOCTPaHEHHBIMH,

PaccMOTpHM HEKOTOpbIE M3 HIIX.

Tpex3ByKkoBasi cucrema:
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3aKkJiouaer B cefe oiuH MHTEpBaJ b'-—c2, 3BYKH KOTOpOIro CBsI3a-
Hbl MeXIy <060l ONOCPeACTBOBAHHLIM POICTBOM
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Ll‘eTpre'XS'ByKOBaﬂ cucTeMa:
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3akjioyaer B cefe asa uHTepBata g'—a! u ¢*—d?, 3ByKH KOTO-
PHIX CBg3aHbl MEXKAY COO00H ONOCPEICTBOBAHHBIM POJACTBOM:
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UeTblpex3ByKOBasg CHCTEMA:

3akaouaeT B ceGe TpM MHTepBana g'—al!, a'—b!' u b'—c?, 3By-
KM KOTOPBIX CBSI3aHBI MeXX1y (COOOH OMOCPEACTRLIHbIM pOI-

CTBOM.:
Szd /-\ I P ‘ 1 T /-\ . 1
ﬁ;l o e = o ——p— & = —
Vel | N 1 P~ - |
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[IsaTH3ByKOBasl CHCTEMA:

=
© 1

sawatouaer p ceGe TpH mHTepBajta b'-—c?, c*—d? u g'—f?, 3BYKH
KOTOPBIX CBA2aHBI MExKAy COOOH ONOCPENCTBOBAHHBIM POACTBOM:
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IllecTHaByKoBasg CHCTEMA:
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3akgioyaer B cefe ISATb HHTEpBAJOB g'—al!, a'—h!, hl—c?, c>—d?
M d?—e?, 3BYKH KOTOPHIX CBSI3aHBI MEXKIAy COGOM OMOCPEACTBO-

BaHHBIM DPOACTBOM:
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CeMH3BYKOBasl cUCTeMa: ;
' 57
—
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[Y) M .
a'—h', h'—c?,

3aKJl0uaeT B ceGe BoceMb HHTepBanoB g'—a',
c—d?, d2—e?, e?—fis', g'—fis' u c*—fis', 3BYKH KOTOPBIX CBfl-
3aHB MexJy COGOH OMOCPEICTBOBAHHBIM POACTBOM:
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Ecnn npunate Bo BHHMaHHe, 4TO pacCMOTpeHHasw HAMH IISTH-
3BYKOBasi CHCTeMa €CTb OOILEH3BEeCTHBIH NSITHCTYIEHHBIH Jad, a
CEMHM3BYKOBAsi CHCTeMa eCTb OOIeM3BECTHBIH CeMHUCTYMeHHBIH
INMATOHHYECKHH MaXKOPHBIA J1aJ, TO Mbl BIpaBe yTBEPXKAaTh, UTG
Jaa TpeacTaBsseT CoO00H MySBIKAJBHYIO CHCTEMY, B COCTAaB KO-
TOPOH BXOJST HHTEPBAJbl, 00pa30BaHHble 3BYKAMH, HaXOLSILMMH-
Cs1 B HEMNOCPeICTBEHHOM MJM B OIOCPEICTBOBAHHOM DOJCTBE.

Takum oGpasoM, My3bIKaJbHBIE CHCTEMBI:
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HE JABJSIOTCS JladaMi, My3biKaJbHas cHCTeMa:

80

1 - |
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He Jial, a 4acTh 12-3BYKOBOH pPaBHOMEPHOTEMIIEPHPOBAHHON CH-
creMbl (ctposi) !.

§ 6. Boisionus Te akycTHueckne TpeGoBaHKs, KOTOPBIM JOJIXK-
Ha YIOBJIETBOPSATH MYy3blKaJbHAS CHCTEMa, Ha3kBaeMas JagoM,
fMOnbITaeMcst NpeACTaBuTh cebe aanbHefuuii mpouecc (GopMHPO-
BaHUsI J1aIOB.

Tax xax mpocTeHlunMM JagaMH  SIPJSHOTCS TPEeX3BYKOBbIE
MYBbIKaJbHble CHCTEMBI:
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M TaK Kax IIecTb HCCJIeNOBaHHBIX HAMH JaJOB CYTh COEIMHEHHS

NPOCTEHIIMX JIaZloB, TO MOXKHO MPEIINOJOXKHTb, UTO BCSAKHE CJIOK-

HBIH J1a] TpeacTaBJseT coGOH MYy3bIKAIbHYIO cucreMy, obpaso-

BABIUYIOCA W3 MPOCTEHIIMX TPEX3BYKOBHIX JIaIOB.
HedicTButensHo, Jaan:

1 Cm. ctp. 210, raasa IV
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M (Qomuirckni n1an)

J

MOKHO pacCMaTpuBaTbh, KaK coefHHEHHe HpOCTeﬁMHX JlagoB:

Jlan:

64

M (Muxconnmuickuit nan)

o

MOXKHO paccMmaTpuBaThb, KaK COeIHHEeHue lﬂpOCTef/'llH’l/lx J1agoB:

€5
a1 4 4.

OpmHako, ecJy TOABEPrHyTb aHaJOTHYHOMY aHajJu3y o0111en3-
BECTHBIH JMATOHHYECKHH MAaxop:

uo

g ,

TO HETPYAHO YOeIMTbCH, YTO 3TOT JiaJl HeJb3s paccMarpuBalb
KaK coelMHeHHe NPOCTEHIUIMX JaJoB, TaK KaK TETPaxoph:

(1] .
a% r |
J

BCJEICTBHE HAJHUYHA B HEM yBeJuueHHOH KBapThl b'—e? He pas-
JlaraeTcsi Ha TPOCTeHILHe Jiasbl.

189



Ty xe xapTuny jmaeT Tak Ha3blBaeMblii FapMOHHYECKHH Mu-
HOp:

B COCTaB KOTOPOTO BXONHT TETPaxopi:

HE DasJaralolUics Ha TMpocTeHiuye Jaibl. i

AKycTHYeCKHH aHanus Jnanos, BCTPeYalOIUXCsT B HAPOMHOH H
GPO(EeCCHOHANbHOM My3biKe, IPHBOAKT HAC K BechbMa HHTEepECHBIM
H BAXXHbIM BblEoJaM. Ha ocHOBahMH 3Toro aHasimsa Mbl MoxKeM
YTBEPKIATh, UTO: v

1) npocrefilummu Jagamu SIBASIOTCS J1aibI TPEX3BYKOBHIE;

2) NATU3BYKOBBHIC JIaLbl («IeHTATOHHKA») CYTb Jafbl OTHOCH-
TEJIBHO CIOKHBIE, W UM TPEeJLIECTBOBANM Ja/bl YeThIPEX3BYKOBbIE
(«TeTpaToOHHKa») M TPeX3BYKOBbie («TpUTOHHKE>);

3) BCe pacCMOTpeHHble HaMH Jiajisl, KpOMe JHATOHHYECKOTO
MaKOpHOTO H IapMOHHYECKOr0 MHHOPHOIO, NOBHIHMOMY, 06paso-
BalMCh TIyTeM COeNMHEHHS TDPUXODAHBIX JaloB (B mpelenax
KBapTh) ;

4) nosiBIeHHE B My3BIKAJIbHOM HCKYCCTBE  JIHATOHHYECKOro
Ma2KOpHOTO M rapMOHHYECKOIO0 MHHODPHOIO Jiafa OTMeyaer HOBYIO
MY3bIKAJIbHYI0 3M0Xy (TNOsIBJIeHHE B JafaX MeJOTOHHONO TeTpa-
Xopna).

§ 7. Ha ctp. 188 Hamu 6buia npusenena CXeMa, U3 KOTOPOH BHI-
HO, 4TO BO BCex MHTepBasnax G-dur 3BYKH CBsizaHBI MeXIYy coBoi
WA HEMOCPEACTBEHHBIM HJIH ONOCPENCTBOBAHHBIM POLCTBOM.

HUsyuast sty cxemy, moxmo YOeIHUTBCS, 4TO 3BYKH HHTEpBAJIOB
3TOTO Jafia CBSI3aHbl KBADTOKBUHTOBBIM, KBapPTOTEPUOBLIM, KBap-
TOBBIM H TEPLOBBIM POJACTBOM.

Tak xak TtpesByume gl'—h!—q2 OCYILECTBJISIET OIOCPENCTBO-
BAHHOE DONCTBO 3BYKOB B MHTepBasiax G-dur naubojee COBepIIEeH-
HO M TaK KaK no OOCLIeNpHHATOH TEPMHHOJOTHH OHoO SIBJISIETCST
TOHHYECKHM TPE3BYUHEM 3TOTO JIafld, TO MbI MMeeMm npaBo Tpen-
TOJIOKHTD, UTO TOHHYECKOE TPE3BYYHe BCAKOrO Mafa  JOJDKHO
o61anaTh 3THM CBOficTBOM. Ecin mepeMecTuts 3Byku G-dur rax,
YTOGBl 3BYKODSI HaumHamxcst ¢ e!, To G-dur MpeBPATHTCI B Ha-
TypasbHblil e-moll. Tpespyune e'—g!—p! OCYIIECTBJISIET OMOCpes-
CTBOBaHHOE DOACTBO MeXIy 3BYKAaMH HHTEPBAJOB 3TOro Jajga Tak
e COBEpLIEHHO, KaK Tpe3Byuse gl—pl_g2 p G-dur, II03TOMY
YKasaHHO® BHIIUE MDENNONOXeHHe MOATBEPIKIACTCS. Hauunas
8BYKODSIN CO 3BYKOB a', A, ¢2, d? u fis!, mu NoJTyyaeM psij J1aJoB
C COOTBETCTBYIOIUMMH TOHHUECKHMH TDe3BYUYHSIMH. Cnpammusaercs,
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OCYILECTBJSIIOT JIH TOHWYECKHE TPe3ByuHsi ONOCPEICTBOBAHHO®

POACTBO MeXIYy 3BYKaMM HHTePBAJIOB, BXOINSIIHX B COCTAB 3THX

Jaanos? TpesByune fis'—a'—c?, Kak yMEHbIIEHHOe, He MOXET B

JaHHOM cJyyae pacCMaTpPHBaTbCs KaK TOHHKA Jajfa, TPE3Byuus

XKe h'—d?—fis? u c?—e?—g? He OCYILECTBJSIOT OMOCPeICTBOBaH-

HOe POLCTBO MeXAY 3BYKaMH HEKOTODHIX MHTEPBAJIOB.
JleficTBHTEIbHO, H3 CXEMBI:

Tﬁ%'ﬁx

BHAHC, UTO 3BYKH CJACAYIOUINX HHTEPBAJOB.
1

4

oJ

He CBSI3aHBl MeXIV COGOi HH HENOCpPeNCTBEHHBIM, HH ONOCPeACTBO-
BaHHEIM POJCTBOM.
W3 cxeMHl:

72
% — |

BHJHO, UTO 3BYKH CJIEAYIOUIHX HHTEPBAJIOB!:
73

—
1
1
1

[2)

TAaKXKe He CBsI3aHbl MeXAy coGOil HH HEeNOCPeNCTBEHHBIM, HH OMO-
CpEeJCTBOBAHHBIM POJCTBOM.

Taxum o6pas3oM, B HaTypajbHOM G-dur UMEIOTCS YeThipe Tpe-
3BYuMsl, KOTOPbIe OCYILIECTBJSIOT ONOCPEJCTEOBAHHOE POJCTBO Me-
JJly 3BYKaMH BCeX HHTepBaJOB 3TOTO Jaja:

o'—hl—d?, al—c2— 2
d'—fis'—a el—gl—n!

[ToueMy e rJaBHEIM TpPE3BYyUHEM 3TOrO Jaja MY3blKaJbHad
npakTHKa NpH3Hala Tpe3Byuue g'—h!—d??

Ecau MBI pacCMOTpPHM, Kak Tpe3Byuue g!'—h!'—d? ocyiiecTBis-
€T ONOCPEICTBOBAHHOE POJCTBO MEXIY 3BYKaMH HHTEDBAJIOB 3TOrO
Jaja:
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TO_yGefMMCsl, YTO 3TO POJNCTBO SIBJISIETCS KBAPTOKBHHTOBHLIM (2, 5
u 7) u xBapToTepuoBniM (1, 3, 4, 6 u 8).
Ecu Mbl paccMOTpHM, KaK TpesByuue a'—c?—e? OCyILeCTBIIS-

€T OIIOCPEACTBOBAHHOE POACTBO MeEXAy 3BYKaMH HHTEPBAaJOB 3T0-
ro Japna,
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“TO Y6e1UMCsl, YTO 3TO POACTBO SIBJISETCS KBAPTOKBHHTOBEIM (2, 5),
KBapToTepuoBniM (1, 3, 4, 6, 7) u TepuoBeM (8).
Eciu mbl paccmorpuM, Kak TpesByune d!—fis'—a! ocyie-

CTBJISET OIIOCPEACTBOBAHHOE POACTBO MEXIY 3BYKaMH HHTEpBaAJLB
DTOro Jana:
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“TO yOeuMCsl, UTO 3TO POACTBO SBJSAETCS KBAaPTOKBHHTOBLIM (2, 5),
xBaprorepuosniM (1, 3, 4, 6, 7) u TepuoBnM (8).

Ecin Mbl  paccMOTpUM, HakOHell, KaKk Tpe3Byuhe e!'—g!—p!
‘OCYLIECTBJ/ISIET ONOCPEACTBOBAHHOE DOJCTBO MEXAY 3BYKAMH HH-
TepBaJIOB 3TOro JIaja:
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TO yOeAHMCS, UTO 3TO POJACTBO SIBJISETCS KBaPTOKBHHTOBHIM (2, 5,
7) u xBaprorepuoBeiM (1, 3, 4, 6, 8).

K3 Bcero BHILIEH3JIOXKEHHOTO CJEAYET, YTO U3 YeThipeX TPE3BY-
4uil HaTypaJsbHOTO (-dur, OCYIECTBIISIIOUIMX ONOCPEACTBOBAHHOE
POACTBO MeXAy 3BYyKaMHM HHTePBaJOB 3TOr0 Jajfa, TPE3BYyuHsi
8'—h'—d? u e'—g'—h' ocyulecTBASIIOT 3TO POACTBO GoJiee COBEP-
LIeHHO, YyeM Tpe3Byuus a'-—c?—e? u d'—fis'—a!, Tax Kax, ec/d
TocjeHHe NPHHATb 32 TOHHYECKHEe Tpe3BYYHs, TO OYyAeT HMEeTb
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MECTO TepLOBOE OINOCPENCTBOBAHHOE POACTBO (OTHOCHTEJIBHO CJa-
60e POACTBO).

Takum 06pa3oM, My3BIKajJbHOE HCKYCCTBO TIO HNPH3HAKY aKy-
CTHYECKOIO POJCTBA JOJKHO CUHTATh TOHHYECKHM He BCsKHe Tpe-
3ByUHsl, a TOJbKO Te€ H3 HHX, KOTOphIE€ OCYIIECTBJISIOT 3TO POACTBO
HanGosiee COBEPLIEHHO.

Tak kKaxk B Hatypa/ibHoM G-dur UMeIOTCsl Ba TPe3BYy4Hsi, OCYy-
ILIECTBJIAIOIINE aKyCTHYECKOe POACTBO .OJHHAKOBO COBEPIIEHHO
(g'—h'—d? u e'—g!'—h', To MBI MMeeM IpaBO CAeJaTh BLIBOA,
yTo HaTypanbHbii G-dur 3akiodaer B cebe HaTypasbHHH e-moll
i 06paTHO («IepeMeHHHIH J1a1»).

M3 ceMu Tak Ha3biBaeMbIX LEPKOBHBIX JIaJOB TOJbKO [Ba (MO-
HHHCKHI U S0/MMHCKHH) MMEIOT B KaueCTBe TOHMYECKHX TPE3BYUHS,
OCYIIECTBJIAIONIIE ONOCPEICTBOBAHHOE POJACTBO HamGosee COBep-
neHHo. TOHHUECKHe TPe3BYYHs NOPHUHCKOTO H MHKCOJUAHICKOrO
JIaflOB OCYILECTBJ/ISIIOT ONOCPEACTBOBAHHOE POACTBO” MEXKIY 3ByKa-
MU MeHee coseplieHHo. UTo 2Ke Kacaercss Jo (pHrHHCKOro, Jiu-
JIUIICKOTO M JIOKPHIICKOIO JIaJ0B, TO HX TOHHYECKHE TpPE3Byuhd,
KaK yKa3aHo OBLIO BHIIIE, He OCYLIECTBJISIOT ONOCPEICTBOBAHHOTO
pOJICTBA MEXJy 3BYKaMH HEKOTOPBIX HHTEpBAJIOB. [IpaBuibHOCTD
YCTAHOB/IEHHOrO HaMH B3MVIsi4a Ha TOHHYECKOe TpesBydue IOJ-
TBEP2K/1AeTCsl TeM, YTO IO MePe Pa3BUTHS IapMOHHYECKOTo CO3Ha:-
HHsI BCe IIEPKOBHBIE JIAJbl IIOCTENEHHO MPEBPATHIMCh B HATYypaJb-
HBLIH Maykop ¥ HaTypaJbHBIH MHHOD.

§ 8. Tak KaK HaTypaJibHBIH MaxKop H HATypaJbHBIA MHHOP
HMEIOT IO JBa TPE3BYUHUs, OCYIIECTBJISIIOIIUX ONOCPEJACTBOBAHHOS
POJCTBO HauboJiee COBEPIIECHHO, M TaK Kak IOSTOMY TOHHKA 3THX
JajoB TepeMeHHa, TO BO3HHMKAeT BONPOC — HE CYIIeCTBYeT Jid
BO3MOJKHOCTb IIOCTPOHTb TaKHe Jlajbl, B KOTOPBIX TOHHYECKOE
TpesByuHe SBJSIOCH OBl eIMHCTBEHHBIM, OCYIIECTBJISIOLIMM OIIO-
CPeJCTBOBAHHOE POJACTBO HauboJee COBEPUIEHHO.

M3BEeCTHO, UTO HATypaJsbHBEII MHHOD ITOCTENEHHO NpPEBPaTU/ICA
B MHHOD I'apMOHHYECKHI.

Pasjauune MeXAy 3THMH JafaMH, KaK H3BECTHO. 3aKJIOUAeTCst
B TOM, UTO FapMOHHYECKHH MHHODHbIl J1ajJ HMEeT NOBBIIEHHYIO Ha
1/, tona VII crynenb. Hanpumep, B rapMOHHYECKOM a-moll BMe-
cro g—gis:

78 ‘ ¢
iﬂ% 3

HccienyeMm sTOT Jaf:

Tpessyuust h'—d*—f?, gis'—h'—a?, c*—e’—gis® u ['—a'—
€2 He OCYIIECTBJSIIOT POJCTBA MEX1y 3BYKaMH HEKOTOPBHIX HHTEP-
BAJIOB 3TOTO Jiafa, TaK Kak TpeaByune Al—d?—[? u gist—h'—d?
ABJISIOTCST YMEHbIIEHHEIMH, Tpe3Byune c?—e?—gis? fBJIsercs yBe-
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' JIMYEHHBIM, a Tpe3Byune fl—a'—c? He ocyuiecTBIIsieT OIMOCPeCTBO-
BaHHOTO pOJCTBA MEXAY 3BYKaMH CJAEAYIOIIHX HHTEPBAJIOB:
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Y

Takum 06pasoM, HaM HeOGXONUMO HCCIENOBATH TOJIBKO Tpe-
3ByuHus a'—c?—e?, d>—f?—a? u e?—gis?—Ah?.

Ecin mbl paccMorpum, kak Tpe3Byuue a!—c?—e? ocyule-
CTBJIIET ONOCDEACTBOBAHHOE POJCTBO MEXKIY 3BYKAMH HHTEPBAJIOB
rapMOHHYECKOro a-moll:
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TO yGeAHMCs, 4TO 9TO POACTBO FABJISIETCS KBAPTOKBHHTOBHIM (2, 5),
KBapToTepuoBbIM (1, 3, 4, 6), KBUHTOBBIM (8) M KBapTOTEpLOBHIM
H/JIH_KBHHTOCEKCTOBEIM (7, gis—as).

Eciu Mbl paccMoTpuM, kak TpesByune d?—f?—a? ocyuie-
CTBJISIET ONOCPEJCTBOBAHHOE POJACTBO MEXIY 3ByKaMH HHTEPBAJIOR
3TOro Jiaja:
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TO YGeIuMCsi, UTO 3TO POACTBO SIBJISETCS] KBAPTOKBHHTOBBEIM (2).
KBapToTepLoBbIM (1, 3, 5), CEKCTOKBUHTOBBLIM (6) u TepuOBHIM (4,
7, 8)

Ecnu MBI, HakoHel, paccMOTPHM, Kak TpesByune e—gis?—h?
OCYIIECTBJ/ISIET ONOCPEACTBOBAHHOE POACTBO MEXKIY 3BYKAMH 3TO-
ro Jaga:
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TO yGeAHMCsl, YTO 3TO POACTBO SIBJISETCS KBAPTOKBHHTOBEIM (4},
KBapTOTepUOBBIM (1, 3, 5), CeKCTOKBHHTOBEIM (6) H TepHOBEIM
2,7, 8).

CpaBHuBas, KaK TpesByuns a'—c2—e?, d>—f?—a? u e?—gis2—
h? OCyIeCTB/ISIIOT OMOCPEACTBOBAHHOE DOLCTBO MEXAY 3BYKaMI
MHTEpBAJIOB FaPMOHHYECKOro a-moll, mbl ybexjaeMcs, u4TO Tpe-
3ByuHe a'—c2—e? OCYLUECTB/ISET 3TO POACTBO HaHOOJee COoBep-
LICHHO, T. €. SIB/ISIETCS e[MHCTBEHHBIM TOHHYECKHM TpE3BYUHeM.
TpesByune c?—e?—gis® B rapMoHuueckoM a-moll, Kax GbuUIO KO-
Ka3aHO, He SIBJISIETCS TAKHM BTOPLIM TOHHYECKHM TPE3ByUHEM, KaK
TpesByune ¢?—e?—g? B HaTypaJibHOM a-moll.

PaccmartpuBas aHaJOrHYHEIM 0GpasoM pOJb TPe3BYYHsS ¢2—
e>—g* B rapmMonnyeckoM C-dur, Mbl yGeXIaeMCsl, UTO 3TO TPe3By-
YHe SBJISACTCS €NHHCTBEHHBIM TOHHYECKHM, TaK KaK Tpe3ByuHe:
a'—c?—e?, mpeBpallasch B yBeJHueHHoe (as'—c2—e?), pe Mo-
T OCYLIECTBJISITb ONOCPEACTBOBAHHO® DOJACTBO MEMKAY 3BYKaMH:
HHTEPBAJIOB rapMonuyeckoro C-dur Tak e, KaK OCYIIECTBJISIO
ero tpessyuue a!'—c?—e2? B HarypajsHoM C-dur.

O3HaKOMHBIINCH C TPHXOPAHBIMH JIaJaMH THIA:
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T. €. C JlalaMH, KOTOpHle 3aKJIOYaIOT B ceGe 6. CeKYHAY M M. Tep-
LHIO, MOJMYYEHHYIO CKaYKOM OT HHJKHEIC HJIH BEDXHErO 3BYKa ce-
KYH/bl, MBl IIDUXOAUM K BBIBOJY, YTO MEHTATOHHBIE J1a (bl BO3HUK/IA
NyTeM COeAHHEHHs] YKa3aHHLIX BHIUIE TPHUXOPAHBLIX JIA[0B:

Tonnkoit Takoro MeHTaTOHHOrO J1afa MOMKET CJYXKUTE JIIOO0H
3BYK. Takum 06pasoM IEHTaTOHHBIH Jias BCTPEYaercst B CIeIYIo-
IIMX BHAAX:
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HanGosiee pacmpocTpaHeHHBIMH MeHTATOHHEIME JAZAMH SIBJIS-
lorcst nBa mepsbIX Jiaga. CyllecTByiolHe OGBSACHEHHS IPOHCXO-
YKICHHST TIEHTATOHHBIX JIAZ0B NyTEM HCK/IIOYEHHS OTHEBbHBIX 3BY-
KOB H3 NOCTYNEHHEIX JIaZ0B BPS JIH MOXKHO CUHTATH IIPABHIbHBIM.
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§ 9. VuurbiBasi Bce BBILEH3J0XKEHHOE, MOXKHO AaTb CJAEAYIOUlHe
:AKyCTHYECKHe OIpEeNe/eHHs] My3blKaJbHOH CHCTEMBl H Jaja:

1) MysbiKaJbHasi CHCTEMa €CTb OpraHM3auusi 3ByKOB, B OCHOBE
KOTOPO# JIEXUT KAKOH-IHOO TPHHIUI ~ 3BYKOBBICOTHOTO orbopa
(CJIyXOBO# MJIM TEOPETHUECKHH);

2) J1ajg ecTh My3blKajbHas CHCTEMa, BCE 3BYKH KOTOPOH 06B-
JIHHEHbl HEeMOCPEJCTBEHHBIM H ONOCPEICTBOBAHHEIM aKyCTHIECKHM
POJACTBOM M HMEIOT LEHTP (OHMH, JBa MJIH TPH 3ByKa), Haubojes
COBEpIIEHHO OCYLIECTB/IAIOUHA 3TO POACTBO.




Fnaa BTOpas

KOHCOHAHC U JUCCOHAHC UHTEPBAJIOB

§ 1. He cieayer cMelIMBaTb KOHCOHHpYIOIIHE HHTEPBAJBL C HH-
TepBajaMH YCTOHUHBBLIMH, a JHUCCOHHDYIOIIL€ — C HHTepBajnaMH
HeycToHuuBEMH. C NOHSTHSMH YCTOHUMBOCTb H HEYCTOMUHBOCTb
MBI CBSI3BIBAGM KAK OTAEJbHbIE 3BYKH, TAaK M CO3BYUHs (B JAHHOM
Janay), HO He/lb3sl K NOHSTHAM KOHCOHAHC H JHCCOHAHC OTHECTH
OT/JeJbHEIE 3BYKH, HOO 5T TMOHATHS BO3HUKAIOT TOJIBKO NPH OAHO-
BPEMEHHOM 3BYYaHWH HHTepBajsa (CO3ByYHs) KaK B Jaly, TaK H
pHe Jajga. VcclenoBaHue My3blKaJbHBIX MPOM3BEJEHHH HAPOIHOTD
TBOpUecTBa yGeAaeT HAC B TOM, YTO 3TH NPOH3BENEHHs BHauaje
6BLUIM ONHOIOJOCHBIMH. Iloaromy 6ecco3HaTe/bHOE OLlyILeHHE
«yCTOMUMBOCTH» H HEYCTOHUHBOCTH» HHTEPBANOB H 3BYKOB Ipel-
[IeCTBOBAJO MOHSTHAM KOHCOHAHC W JAHCCOHAHC, KOTOpble BO3-
HHKJIM TOJbKO B MOMEHT nosBjeHHst MHororosocus. Ho Tak kKax
B TEOPHH MY3bIKH NOHATHS KOHCOHAHC W JMCCOHAHC TOABHIIHUCH
paHbllle MOHATHH 06 YCTOHUMBOCTH M HEYCTOHYHBOCTH 3BYKOB, TO
Mbl HauHHAaeM CcHauaJja HCcCIefToBaHHe KOHCOHAHCAa W JUCCOHAHCA.

B uacrosiiee BpeMsi Mbl Ha3biBaeM KOHCOHHPYIOLUIMMH HHTEp-
BaJlaMHi TaKHe TapMOHHUYECKHEe HHTEePBAaJbl, KOTOPbE 3BYYaT MSATKO,
CHOKOIHO HE3aBUCHMO OT TOrO, HAXOAATCS JM OHM B JaLy HIH
BHe Jaja (HampuMep, OKTaBa, KBHHTA U T. M.}, a JUCCOHHPYIOILH-
MH — HHTepBaJlbl, KOTOpble TIPH TeX JKe YC/IOBHSX 3BYydaT KeCTKO,
HaATIpsZKEHHO (Masasi, Gosbliasi CeKyHaa M T. m.).

CylecTByeT HEeCKONbKO TeOPUH KOHCOHAHCA M JIHCCOHAHCA HH-
TepBaJOB, U3 KOTOPbIX HamGosee W3BECTHBI TeopHst ['eqbMronbua
u teopusi Irymnda.

§ 2. Teopua Teabpmroabna 0OBbACHSIET KOHCOHAHC M
JIMCCOHAHC HHTEPBAJIOB CJIEAYIOUIUM 06pa3soM: Kax/blil My3bIKa/b-
Hbll 3BYK COCTOMT M3 YACTHUHBIX TOHOB (OCHOBHOrO TOHa M 0Gep-
toxoB). [Ipy OXHOBPEMEHHOM BOCIPOU3BEJEHHH JBYX 3BYKOB Me-
Iy MX YACTHYHBIMH TOHAMH BO3HHUKAIOT CHEHHS. Or KoJHuuecTBa
OGUeHHil U HX IPOMKOCTH 3aBHCHT CTelleHb KOHCOHAHTHOCTH M JHC-
COHAHTHOCTH HHTepBasoB. [losicHUM cKasaHHOe mpuMepamu. Ecii
Mbl BOCMPOM3BEAEM I'aPMOHUUYECKHH WHTEPBAJ OKTaBbl, HAaNpHUMED,
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€—C', HACTPOUB €ro 3BYKH B OTHOWeHuu | : 2 (HaTypasabHas OKTa-
Ba), TO MBI He YCJIBILHM GHEHHIH.

Ecin Mbl BocIpoH3BesieM rapMOHHUYECKHH HHTEDBaJ KBHHTHI,
HanpuMep, ¢—g, HaCTPOMB ero 3BYKH B OTHOIUeHuH 2:3 (HaTy-
pasbHass KBHHTA), TO TaKXe He YCJBILIHAM GHeHHH.

Ecan Mbl BocmponsBesieM rapMOHHYECKHiHl HHTepBaJd GOJBIION
‘TePILHH, HaNpHMep, ¢—e, HaCTPOUB €ro 3BYKH B OTHOIIEHHH 4 : 5
{(HaTypaspHast 6. TepIHs), TO MBI YC/IBIIUM caabble GHEHHUS.

Eciu mMbl BOCIpOM3BE#EeM rapMOHHYECKHH HHTEPBAT M. CeKYH-
JBl, Hampumep, ¢—des, HaCTPOHB €ro 3BYKH B OTHOIUEHHH 15: 16
(HaTypasibHast M. CeKyHAa), TO YC/IBILIMM BeCbMa CHJbHEIE GHEHHS.

HccnenosaB TakuM 06pasoM Bce HHTEpBaJbl, | eJbMIOJBL,
Pasjenu] KOHCOHAHTHEIE MHTEPBAJBI Ha KOHCOHAHCH! a6COJIOTHLIE
(npuma, okTaBa), coBeplUeHHHe (KBHHTa, KBapra), cpeauue (6.
CeKCTa, 0. TeplHs) M HecoBepIUeHHEe (M. TepLusi, M. cekcra). Bee
‘OCTAJIbHBIE HHTEPBAJIBI 10 TEPMHHOJOTHH ['espMrosbua cyth muc-
«coHaHChl. [Ipu usyuennn Teopuu I'enbMrosbna BOSHHKAeT s Cy-
LIECTBEHHBIX BOIPOCOB, & HMEHHO:

1. TenbMroJbll B CBOEH TEOPHH HCXOAMT M3 HATYpaJbHBIX HH-
TepBasioB (okraBa 1:2, xBuHTa 2:3 u T. A.). Mexay TeM B My-
3BIKA/IbHOH NPAaKTHKE MBI MMeeM JeJO C HHTepBaJaMH, 3BYKH KO-
TOPBHIX HAaXOAATCS B 60Jiee CJIOXKHBIX YaCTHHIX OTHOIUIEHHSAX, YTO He
MellaeT HaM BOCHDHHMMAThb 3TH HHTepBaJbl KaK KOHCOHAHCHI
Kak oOBSICHUTb TaKHe SIBJIEHHS?

2. Ec/in KOHCOHAHTHOCTb M JUCCOHAHTHOCTb HHTEPBAJIOB 3aBH-
CAT TOJBKO OT OMeHMH, TO moueMy GoJbluast Tepuusa c¢'—e! B 12-
3BYKOBOM DPaBHOMepDHOTEMIIEDHDOBAHHOM CTpoe ! BocmpuHMMaercs
HaMH KaK KOHCOHAHC, XOTSl OHA ZAeT SICHO CJBIIIMMbIE GUEHHS?

3. Iloyuemy HarypaJsbHas centuMa 7/4, 3Byyauias BecbMa MSr-
KO (BCJIACTBHE OTCYTCTBHSI OTYETJHBO CJIBILUMMBIX GHEHHil), Cuu-
TaeTCss B My3BIKE NHCCOHAHCOM, B TO BpeMsl KaK M. CEKCTa, 3BydYa-
1iasi CPaBHHUTEJNBHO De3KO (BC/IEeNCTBHE IPUCYTCTBHS OTYET/IMBO
CJBIIAMBIX OHeHHMIT), cunTaercss KOHCOHaHcoM? Ha 5Tu Bompocel u
Ha PSif ApYyTHX Teopus ['esbMrosiblia He JaeT OTBETOB.

Teopus IlTymMnda o6bsCHSIET KOHCOHAHC M JAMCCOHAHC
YHTEPBAJIOB INCHXOJIOrHYecKd. Ecin nBa 3Byka IIpH OJHOBpEMEH-
HOM BOCIIDOHU3BENEHHH CJIHBAIOTCS B HAlleM CO3HAHHH B OJMH 3BYK,
To oOpasyeMoe HMH JBYX3By4He €CTb KOHCOHAHC, B TPOTHBHOM
cilydyae — AMCCOHAHC.

B 3aBucHMOCTH OT TOre, KakoBa CTeleHb CAHAHUS 3BYKOB,
MHauye TOoBOPsl, TPYNHOCTb Pa3jIOXKeHUs HHTepBajJa Ha COOTBET-
creyromue 3BykH, IlItymnd pasgesnsier KOHCOHHpYIOLIME HHTEPBA-
JIBl Ha TPYMIBL, KOTOphIe B OOIIeM COBHAfalOT € FPyNNaMH, Ipej-
JIO2KeHHBIMH [e/ibMrosibuem.

1 Cm. mmxe 1. IV § 1.
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Ceou BwBOAH llITymMrd nosayunsn myTeM MHOTOYHCJIEHHBIX
SKCIEPUMEHTOB C BOCIPHSITHEM TIapMOHHYECKHX HHTEpBaJOB Kak
MYy3bIKaJbHBIMH, TaK H He MY3BIKaJbHBIMH HCIIBITYEMBIMH.

Hs 100 Bosmoxubix cayuaes HItymnd mnoayumn 75 caydaes,
KOrja OKTaBa BOCIpHHMMAaJachb Kak OAMH 3BYK, 50 ciyuaeB (B
CcpelHeM), Korja KBHHTAa W KBapTa BOCIPHHHMAJIHCh Kax OIMH
3BYK, 25 ciyuyaeB (B CpeZHEM), KOTJa TepUUs M CeKCTa BOCIPHHH-
MaJIiCh KaK OJUH 3BYK.

IIpu usyuenuu Teopuu llITymMncga Takxke BO3HHKAeT psif Cylue-
CTBEHHBIX BOIIPOCOB, a HMEHHO:

1. IIpaBuabHo Ju mocrynat HItymng, moabsysace AJas o0bsc-
HEeHHUsl MY3bIKaJbHBEIX SIBJEHHH MHEHHEM JIIofell HeMy3BbIKaJbHbIX?

2. TlpaBunbno Jqu mocrynana llrymnd, Gepsd B OCHOBY CBOMX
OIBITOB CIHBAEMOCTb 3BYKOB? Benp B MysblKe Takoe CJAHSIHHE He
JKeJlaTeJIbHO.

3. Ecau Ultymnd orpuuaer posb GHeHHE B mpoLecce CIMSHHUS
3BYKOB B HHTEpBaJe, TO OTUEr0 3aBHUCHT CIIOCOGHOCTh OJHHX 3BY-
KOB CJHBATbCH, APYTUX — HET?

Ha s>tu Bompochl u Ha psp apyrux teopus Llrymnda ne npaer
YIOBJIETBOPUTEJIBHEIX OTBETOB.

§ 3. IlomerTaeMcsi  Tellepbh OCBETHUTb BOIPOC O KOHCOHAHCe H
JIMCCOHAHCE HHTEPBAJIOB, HCXOJS H3 JNAHHBIX COBPEMEHHOH MY3HI-
KaJIbHOI aKyCTHKH.

BueHusi HECOMHEHHO HIPAIOT 3HAUMTEJNBHYIO POJb B OIpejese-
HUH JMCCOHAHTHOCTH HHTepBajoB. Eme I'eqbMroJbl ycTaHOBHI,
yro 30 GueHHMHl B CEKYHAY BBHI3LIBAIOT Haubojee CHJIbHOE pasjpa-
JKEHMe OPraHOB CJyXa, T. €. OLLylleHHe AHCCOHAHTHOCTH. He6oib-
moe KoJuyectBo Ouenuit (1—5 B cekyHAy), a TakkKe CJIHIIKOM
Gosbuioe (50 u BeIe OHEHHIl B CeKyHAY) He BLI3HIBAET 3TOrO
omymenus. Tak, HampuMep, B GosbLIOH CceKyHAe c¢!—d! BO3HH-
KaeT 32 GHEHHS B CEKyHLY, B M. CekyHne h'-—c? —29 Ouenuii B
CEeKYHIY. DTH MHTepBaJbl BOCIPHHUMAIOTCS HAMHU KaK JUCCOHAHCHI.
A B kBuHTe c'—g!, BOCIpHHMMAaeMOH KaK KOHCOHAaHC, BO3HHKAaeT
130,5 GueHnit B CeKyHAY U T. I.

OnHako peIamllyl0 poJb NPH ONpeJeJeHHH JHCCOHATHOCTH
UrpaloT He TOJBKO GHEHHS] MeXJIY OCHOBHBIMH TOHAMH, HO M TaK-
’Ke MeXIy OCHOBHBEIM TOHOM M OGEPTOHOM H MexkAy OGepTOHaMH.
Hanpuwmep, centuma c'—h! He ABJseTCS KOHCOHAHCOM, XOTsl Me-
XKy ee OCHOBHBIMH TOHaMH BO3HHKaeT 232,5 GueHHH B CEKYHAY.
Ee guccoHaHTHOCTb OGYCJIOBJIHBAETCS B3aHUMOJEHCTBHEM OCHOBHO-
ro ToHa A' co BTOpPBIM 06epTOHOM ¢2 (OT c'), TPU KOTOPOM BO3-
HukaeT 29 GueHuii B cekyHuy. TeMmmepupoBaHHasi M. cenTuMa c'—
b! Takxe He SIBJSIETCS. KOHCOHAHCOM, XOTS MEeXAY €€ OCHOBHBIMH
ToHaMH — 204,5 OueHHII B CeKYHAY, a MeXJIy OCHOBHBHIM TOHOM
bl ¥ BTOPEIM 06epTOHOM OT ¢! (c)2 — 57 Guennuii B cekyHnay. B pau-
HOM cJlyyae JHCCOHAHTHOCTb OIpeJeJsieTCss TOHOM —COBNAJEHHA
(b3— 7-#1 o6epToH oT c!, b*— 4-ii obepron or b'. B Temmepupo-
BaHHOM CTPOe MeXAYy STHMH 0GepTOHaMH Bo3HMKaeT 33,6 OueHHUH
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B ceKyHny. HatypasbHas centuma 7 : 4 BOCHpHHHMaeTcsi KaK KOH-
COHAHC, TaK KaK YKa3aHHble Bbllle OHEHHS] B TOHE COBIAJEHHs OT-
CYTCTBYIOT.

Hamu 6buin paccMOTpeHBl HHTEPBaJbl CPEIHEr0 PErHCTPa, B
npejeiaX KOTOPOTO BO3HHKJIO MY3BIKaJbHOE HCKYCCTBO. B apyrux
perucrpax OOGCTOSITEIbCTBA CYLIECTBEHHBIM OOpa30M H3MEHSIIOTCS!.
Tak, nanpumep, B 6. TepuHH B IepBOil OKTaBe (c'—e!) BO3HHKaeT
68 OueHHIl B CEeKyHLYy MexXIy OCHOBHHIMH ToHamu. Ho Ta xe Tep-
1k, NepeHeceHHass B MaJylo OKTaBy, gaeT 34 OGHeHHs B CEKyHIY
H CJIe0BaTeJbHO NOJXKHA BOCIPHUHHMAThCS KaK AUCCOHAHC (MO
lenrpmroseny). IlpuBenem npyroit mpumep. DBosbluas cekyHna B
nepBoil okraBe (¢'—d') naer 32 GUEHHS B CEKYHAY MEXIY OCHOB-
HbIME ToHaMu. Ho Ta ke 6. cekyHna, nepeHeceHHas B TPETbIO OK-
TaBy, faeT 128 OueHHH B CEeKyHLY U CJEIOBATEJNLHO JIOJKHA BOC-
IPHUHHEMATbCS KaK KOHCOHAaHC. OpHako 6. Tepuuss B MaJjoil U B
Apyrux Gosiee HU3KHX OKTaBax BOCIPUHHMAETCS KAaK KOHCOHAHC, a
OoJpluasi CeKyHaa B TPeTbedl U B APYTHX Gosiee BBHICOKHX OKTaBax
BOCIIDHHUMAaeTCsi KaK AMCCOHaHC. 3 CKa3aHHOrG BHIHO, UTO He
Bcerja OHeHMsI UTPAlOT PElIAOLYI0 POJIb IPH ONpENeJeHHH IHCCO-
HAHTHOCTH M KOHCOHAHTHOCTH HHTepBaJoB. [loBHIMMOMY, HE MeHb-
ulee 3Ha4YeHHE MMEIOT SIBJIEHUS TICHXOJIOTHUECKOro IMOpsijiKa (siBje-
HHS MaMsITH), a TaKXe JaJoBO-(pYHKIHOHAJbHbIE CBSI3H MEXK1Y
3BYKaMH HHTepBaJia.

M3 Bcero ckasaHHOro BEHILIE BHIHO, YTO MOHSITHSI KOHCOHAHTHO-
CTH M JUCCOHAHTHOCTH BO3HHKAIOT IPU OJHOBPEMEHHOM 3BYYaHHH
#e MeHee IBYX 3BYKOB.

[TocMoTpuM Temepb, YTO HAGMIORAETCA MPH MOCJAELOBATEIbHOM
3BY4aHMH ABYX 3BYKOB. Ecim MBI BocmpousBeneMm 3Byku c¢'—d! on-
HOBPEMEHHO, TO MOJIyYHM $ICHO BhIPaXKe€HHBIH jauccoHaHc. Bocnpo-
H3BeJeM Te ke 3BYKH IocgaenoBarepHo (d'—c!'). Korna mbl Boc-
NPOU3BOAMIH C'-—d! OIHOBPEMEHHO, TO Mbl HE OLIYIAJH HHUKAKO-
ro jaga. Ilpu mocsiemoBaTesqbHOM — BOCHpPOH3BeleHHH d!'—c! Mbl
Jlerye BCEro BOCIHPHMHHMaeM HX Kak 3ByKH Jana C-dur (man
‘c-moll), npuueM d! BocpuHHMAaeM Kak OJUH M3 3BYKOB JHOMHHAH-
Thl, a ¢!-— KaK OCHOBHOH TOHHUecKHH 3BYK. Hukakoil nucconauc-
HOCTH MBI 3/leCh He oliyllaeM. Ecau MBI BOCIPOH3BEJIEeM OIHOBpE-
MeHHO A—c!, TO BOCIpPHMEM OUeHb PE3KHH BHEJIANOBHI AHCCO-
HaHc. [lpu mocsienoBaTeqbHOM 2Ke BOCIPOHM3BeNEHHH A—c! MBI He
BOCIIPUMeM HHMKAaKOro AMCCOHAHCA, MPHYeM A MBI BOCIHPHMEM Jer-
ye BCEro Kak OJHMH M3 3BYKOB JOMHHAHTHI, a C'— KaK 3BYK TOHH-
ku C-dur (wnu c-moll).

OnucaHHele HaMM siBJeHHs HaOJI0JalOTCS B GOJBIIMX M Ma-
JIBIX CeKyHAax. B npyrux uHTepBasax OHH HE CTOJIb $ICHO BbIDa-
»KeHel. Hanpumep, Majast centHMa M TPHTOH, BOCIHPOM3BEIEHHDLIC
OJHOBPEMEHHO H II0CJIeJ0BAaTeJbHO, BOCIHPUHUMAIOTCA KaK IHCCO-
HaHchl. [ToBHAMMOMY, SIBI€HHSI, KOTOpble MBI Ha6/I0[aeM B HOCJe-
JOBaTeJbHBIX CEKYHJaX, 3aBUCAT, BO-NEPBEIX, OT TOTO, UTO IIPeb!--
AYIHH 3BYK IP# BOCIPOHM3BENEHHH IOCJEAYIOIEro BOCIPHHUMAET -
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cs y Hac Kak o6pa3 NaMsTH, a MOCJedYIOMHid 3BYK SIBJSETCS pe-
a/JbHOH TOHHKOMH, Uero Hejb3si CKa3aTb IIPO MaJylo CenTHMmy (uiiu
TPHTOH), B KOTODOH TOHHKa OTCYTCTBYeT. 3[eCh CKOpee HIpaeT
poOJib OlllyIlaeMast HAMH HEYCTOHYHBOCTb 3BYKOB, a He [IMCCOHAHT-
HOCTb.

HanomuuM eille pas o TOM, YTO He CjelyeT CMeIUUBaTb HH-
TepBa/bl YCTOHUMBHIE ¢ KOHCOHAHTHBIMH, a HEYCTOHUYHBBIE C JHC-
COHAHTHBIMH, TaK KaK 3TO He OJHO H TO XKe.

UYro e TPEACTABISAIOT COOOH yCTOHUMBBIE H HEYCTOHUHBBI2
3BYKH M HHTepBasbl? [Ipexkae BCero sTH 3BYKM H MHTEPBAJbl HMe-
IOT MECTO B SICHO BHIpaXKE€HHOM JIaJy, B KOTODOM Mbl H PasjiHyacm
3BYKH YCTOIYHMBbHIE M HEyCTOHYHMBHIE.

YcTOHUYMBLIME 3ByKaMd Mbl Ha3blBaeM Te 3BYKH (Mbl HMeeM B
BUAY HAPOAHYIO H KJIACCHYECKYIO MY3LIKY), Ha KOTOPBIX MBI MO-
’KeM HauboJee COBEpPIIEHHO 3aKOHUHUTb Mesopauio. Hampumep, B.
C-dur TakoBHIMH sIBJIsOTCS c!'—el—g! a HeyCTOHUMBBHIMH 3BYyKa-
MH B ToM x*e C-dur sBIsIIOTCSL Bce OcCTaJsbHble 3ByKH. CreneHb yc-
TOHYMBOCTH 3BYKOB pas3iunyHa. HamGosee yCTOHUMBLIM 3BYKOM siB-
asierca ¢! (B C-dur), 3ateM cienyer e! W, HakoHel, 3ByK g!, KO-
TOpBIi MOKET BOCIPHHHMATbCS W KaK 4aCTb TOHHYECKOrO TPE3BY-
ypsl ¥ KaK OCHOBHOH 3BYK JOMHHaHTHL. To Xe caMoe, pasjHUYHYIO
cTereHb HEYCTOHYMBOCTH HMEIOT M HEYCTOHYHBHIe 3BYKH. 3BYKH
h u d' (B C-dur) npencTaB/sioTC Haubojee HeyCTOHUHMBBHIMH.

Korma Mbl TOBOPHM O paspelleHHH HHTepPBasoB, TO Mbl JOJXK-
Hbl UMeTb B BHJY MX HEYCTOHUHBOCTb, d& He JUCCOHaHTHOcTb. Ha-
npuamep, 3BYKH [! M a!, BOCIPOU3BEJEHHbIE OJHOBPEMEHHO, SIBJIS-
[OTCSI KOHCOHAHTHBIM MHTepBajoM, HO B sany C-dur sBisioTcs
o6a HeycToHuMBEIMH M TpeOyloT paspeluenus. [Tostomy pasperue-
Husl TPeGYIOT He JHCCOHHDPYIOLIME HHTepBajbl, & HEYCTOHUUBBHIE.
KOTOpBIE MOTYT ObIThb H KOHCOHHDYIOLIHMH.

PaccmoTpuM juisi puMepa auccoHanc ¢'—d'. Ecin sth nBa
3ByKa B3SIThl OJHOBDEMEHHO,” TO HEBO3MOXKHO ONpeJeluTb, K Ka-
KOMY Jlaly OHH TNpuHAanjexar. Eciu mpeacraBuTb, 4TO OHHM MPH-
Hajsexar K jgany C-dur, TO HEyCTOHUHBBIM 3BYKOM siBjsieTcs A
i OH yallle Bcero mepeBoauTcsi (paspemaercs) B 3BYK e!. Ecuu
JKe MBI TIPeJCTaBHM 3TH ABa 3BYKa Kak 3BYKM Jajaa G-dur, TO He-
YCTOHYMBBIM SIBJSIETCS 3BYK €', KOTOPBIH Yallle BCEro NepeBOANTCH

" (paspeuraercsi) B 3BYK A.

PaspelaTbCsi MOXKeT He TOJbKO HeyCTOHUMBBIA HHTEpBaJ, HO
TakKe M HeycTodumBblil 3Byx. Hanpumep, unreppan ['—a' B
C-dur 3axmouaer B cefe 1Ba HeYCTOHUHBHIX 3BykKa (u f' u a'),
XOTSI OH HpeJCTaBJIsieT co6oil KoHcoHaHC. Ilostomy om B C-dur
JIOJKEH paspeluTbest B el—g! (MoryT ObiTb, KOHEYHO, W JpYyTrHe
paspellenns, HanpuMep, f! MOKeT MOATH He B GIMMKAHWIMIA yCTOH-
dUBBI 3BYK e!, uTO OOBIKHOBEHHO MMeeT Mecto, a B ¢'). Ecuu
BOCIIpou3BeJeM HHTepBas f'—g!, To 3TOT Heycroftuuseii B C-dur
MHTepBaJ MOXKeT PaspelIuThes B e'—g!, T. e. OyJeT paspelaTbCs
TOMBKO OfMH 3BYK. [lepBeiii uHTepBast (f!—a') GBI KOHCOHHPYIO-
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1HM, BTOPOH — JMCCOHHPYIOUIMM, HO H TOT M JAPYroil TpeGoBajH
paspelleHHs, MOTOMY YTO IMepBblii HHTEPBaJ 3akjoya] B cebe
JBa HEYCTOHYMBBIX 3ByKa, a BTOpPOil — oquH. TakuM o6pasom,
KOHCOHAHC H OHMCCOHAHC HHTEPBAJIOB HE BCErJa CBS3aH ¢ YCTOHYZ-
BOCTbIO U HeyCTOHYHBOCTBIO, XOTSI JHCCOHAHTHOCTb BCErAa CBSI3aHa
C HEYCTOHYHMBOCTDBIO, H Da3pellaTbCi MOXKET He TOMbKO HHTepBall,
HO H OTHEJBHEIH 3BYK.




Fnasa TpeThbs

MATEMATHYECKHUE CTPOHU

§ 1. MaTeMaTHYeCKHM CTPOeM HAa3bIBAeTCsi COBOKYNIHOCTb 4a-

<CTOTHBIX OTHOILIEHUH Mexay 3BYyKaMH B My3blKaJIbHOﬁ CHCTeMe.

BBenenune B MY3BIKaJbHYI0 NPAKTHKY MHOTOI'0JIOCHBIX HHCTPpYMEH-

“TOB ¢ (PUKCHPOBAHHOH YACTOTOH 3BYKOB (OpraH M MAp.) 3aCTaBH/IO

KOMIIO3MTOPOB H HCIIOJIHATEJel 3aMHTEPECOBATbCS KOJIHYECTBEH-
HOH CTOPOHOH My3hIKa/bHBIX cHcTeM. K 3TOMy BpeMeHH B Hayke
6blT M3BeCTeH IEJbH psifi 3BYKOBEIX CTPOeB, pa3pabOTaHHBIX KH-

" TalCKHMH, NEePCHICKHUMH, HHIMHCKMMH, apaGCKHMH H IPEUYeCKHMH

YYeHBIMH, B OCHOB€ KOTODBIX JIeXKaJ/JH CaMbl€ p83H006paSHbIe Ma-
TeMaTHYeCKHe NPHHIUIIBI 0T60pa 3BYKOB H KOTOpbIE IIBITAJIMCh

-OOBSICHHTh COOTHOIIEHUSI MeXXIY 3BYKaMH B IIPOU3BEAEHHUAX Ha-

POJHOr0 MY3HIKaJbHOTO TBOPYECTBA.

MBI cunTaeM H3JHIIHMM OCTAaHABJIMBATbCS Ha DPACCMOTPEHHH
KHUTalCKUX, TIEPCHACKUX, apaOCKHX M HHIAMHCKHX 3BYKOBBIX CTPOEB,
TaK KaK 3TH CTPOM He OKasasd HeNoCPeJCTBEHHOrO BJIHSIHHMS Ha
eBpOTeiiCKyI0 MY3HIKY, a HauHeM C H3yueHHs CTpOsi, paspaboTaH-
HOTO JpEBHErPeUeCKHMH YYeHBHIMH M H3BECTHONO I0J, HMEHeM
«crpost ITudaropar.

JpeBHerpeueckuM YdYeHbHIM OBLIO H3BECTHO, YTO Ha MOHOXOP-
ne ! MOXKHO IOJYYHTh 3BYKH He TOJBKO TyTeM BO36YKAEHHs LeJoit
CTPYHHI, HO M ee uacreil: 1/2, 2/3 u 3/4, u 4TO 3BYKH, MOJNYYECHHbIE
myTeM BO36YXKAEHHsI YKasaHHBIX yacTeil CTpyHBI, 00pasyioT c ee
OCHOBHBIM TOHOM HHTEDPBAJIbl OKTaBHl — 1/2 CTPYHBI, KBHHTHI—2/3
CTPYHHBI ¥ KBAapTH — 3/4 CTPYHH! (10 COBPEMEHHOl TePMUHOJIOIHH).

OTH HHTEpPBAJIE, HaHAEHHBIE ONBITHEIM IyTeM M TOJYYHBIIHE;
o IpeaaHuio, NpPHMeHeHHe IpH HacTpoiike Juphl Opdes, cranu

OCHOBHBIMH HHTepBastaMu muparopoBa crposi. OcCTajbHbIE HHTEP-

BaJIBl 3TOrO CTPOsi GbUIM HalieHsl nociepoBarensmu Iludaropa
nocpeacTBOM BbluucaeHHi. TpyJHO cKasaTb, Kakue IPHYHHBI 3a-
CTaBWIM YKa3aHHBIX YUEHBIX OTKa3aTbCsl OT JaMbHEHLINX HeseHHH

! MysbIKaJbHbIi HHCTPYMEHT, COCTOSBWIMA M3 CTPYHBl, HATAHYTOH Ha

. PE30HAHCHBIH SIIUK.
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CTPYHBI Ha YacTH B IIe/IAX IOJY4YEHHS HOBBIX HHTEpPBAJIOB, H3BECT-
HO JIMIb, YTO (POPMHPOBaHHE MH(ParopoBa CTPOSi OCYLIECTB/IANOCH:
He ONBITHBIM, a MaTeMaTHYECKHM TyTeM. DTOT MyTh ObI OCHOBah
Ha CJeLyIOIUX COOOpa)keHHsix: TaK KakK 2/3 LeJOod CTPYHH AAIOT
3ByK KBHMHTOH BHIIIE ee OCHOBHOro TOHa, a 3/4 me/oil CTPyHbl —
3BYK KBapTOH BHILIE TOTO K€ TOHA, TO 2/3 J106OH 4yacTH CTPYHbL
JIOJKHBI JaTh 3BYK KBHHTOH BBILIE 3TOi 4acTH, a 3/4 jo6oi yacTia
CTPYHBI — 3BYK KBapTOiH BhIllle 3TOH YacCTH.

TakuM 06pa3oM, €CJH OCHOBHOH TOH CTPYHBI €CTb € H eCJH
B35Tb 2/3 oT 2/3 cTpyHBbI, T. €. 4/9 CTPYHEI, TO 3BYK, COOTBETCTBYIO-
IHH 3TOH 4acTH CTPYHBI, Gyner d'. DTOT 3BYK HAXOMUTCS 3a Ipe-
meJaMH OKTaBel ¢—c!. BasBmu BMecTo ero d, Mbl Haliiem, 4To:
TnocJegHeMY 3BYKY COOTBETCTBYeT 8/9 cTpyHbI !

Ecnu B3sith 2/3 or 8/9 ctpyHH, T. €. 16/27 cTPyHH, TO 3BYK,
COOTBETCTBYIOIIUI TOH YacCTH CTPYHEHI, OyieT a.

Ecau B3siTh 2/3 or 16/27 cTpyHbl, T. e. 32/81 CTPyHBI, TO 3BYK,.
COOTBETCTBYIOIIMH 3TOH YacTH CTPYHBI, GyneT e'. DTOT 3BYK HAxo-
JMTCS 3a IpelejaMH OKTaBbl ¢—c'. B3fBIIM BMECTO HEro &, Mbl
HaiileM, YTO TOCJeJHeMYy 3ByKy cooTBercTByeT 64/81 CTpyHBI.

Ecru B3sth 2/3 or 64/81 crpyubl, T. e. 128/243 crpyHbl, TO:
3BYK, COOTBETCTBYIOIIHMHA 9TO# yacTH cTpyHbl, Gyaer h. Ecau pac-
MOJIOXKHTbL BCe HaliflcHHble HaMU 3BYKH B IIOPsIIKE HX BBHICOTHL U
NOANHKCATb IOJ, HUMH COOTBETCTBYIOLIHE YaCTH CTPYHBI, TO MHI IIO-
JIYIHM JIMATOHHUECKYIO MaxKOPHYIO raMMy mH(}aroposoil HacTpoil-
KH, B KOTOPO¥ UaCTOTHBIE OTHOLICHHSI MEXIY 3BYKaMH BbIpaXKeHbl
B JOJISIX CTPYHBI:

c d e f g a h c!

1 8/9 64/813/4 2/3 16/27128/243 1/2
Ec/in, HCXO[si M3 OCHOBHBIX HHTepPBaJOB TH(aroposa CTpOs,
JBUraThCs OT 3BYKa [ MO YHUCTHIM KBHHTAM BHH3, IPOM3BOAS NMPU
3TOM COOTBETCTBYIOIME BBIUMCJIEHHUS, TO MBI TIOJYUHM (PPUTHICKYIO
raMmy 2, B KOTOPOH YacTOTHble OTHOIICHHS MEXJy 3BYKaMM BbI-
pakKeHbl B JOJAX CTPYHHI:

c des es [ g as b c!

1 243/256 27/32 3/4 2/3 81/128 9/16 1/2
JIBurasch 1o YMCTHIM KBHHTaM BBEPX OT 3BYKa A H IO UUCThIM
KBHHTAM BHH3 OT 3ByKa des W IPOM3BOAS COOTBETCTBYIOILHE Bbl-
YHC/JIeHHsI, Mbl TIPHAEM B IIEPBOM CJydae K 3BYKY AiS, BO BTOPOM—

524288

K 3ByKy deses. 3ByK his Ha MHTepBaJl 31441 = 73/74 BhiIE 3BY-

Ka ¢!, a 3ByK deses — Ha TOT JKe HHTepBa/J HHXKe 3ByKa ¢. HH-
TepBaJs, Ha KOTOPBIH Ais Bhle !, a deses HHXKe ¢ TOJYYH] Ha-

I TlepeHeceHse 3ByKa Ha OKTaBY BHH3 COOTBCTCTBYET YBEJHUEHHIO CTDYHbLR
BJBOE. :
2 TTo cpeqHeBeKOBOH TepMUHOIOTHH.
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spanue «nudaropoBoii KOMMBI» (OKOJIO 1/9 Toua) !. Takum ofpa-
3oM, cTpoit ITudaropa — He3aMKHYTHIA. )

Tak Kak KaxJblii HHTepBaJ nudaropoBa CTPOsi MOJNYyYaercs
[OCPeJCTBOM TOTO HJM JAPYroro KOJHYecTsa KBHHTOBBIX X003
(BBepX WJIH BHH3 OT MCXOJHOrO 3ByKa C IOC/TELYIOUNMH OKTaB-
HbIMU II€PEHECEHHsIMH), TO KaX[blil HHTEpPBAJ STOrO CTPOS UMEET
TOJIKO OJIHO KOJHUYECTBEHHOE BBIpa’KeHHe, TaK:

1) 6. cekyHpa, nosmydaemas IOCDeACTBOM ABY X KBHHTOBBIX
XOJ0B, BbIpaykaercs OTHoIIeHHeM 8/9;

2) 6. cexcra, mojydaemasi IOCPEICTBOM TP € X KBUHTOBBIX XO0-
J0B, BbIpaxKaeTcs OTHOIICHHEM 16/27;

3) 6. Tepuus, NosyyaeMmas TOCPEACTBOM 4 eTEIp € X KBMHTO-
BHIX XOJOB, BEIpaXKaeTcs OTHOLIEHHEM 64/81;

4) MMATOHMYECKHH IOJYTOH, HoJly4aeMblil TIOCPEACTBOM I TH
KBHHTOBBIX XOJ0B, BblpaxaeTcsi OTHOLIEHHEM 243/256;

5) xpoMaTHyecKuil MOJYTOH, TIOJyYaeMElil TOCPEACTBOM C € M if
KBHHTOBBIX XOJOB, BbIpaxKaercsi OTHOLIEHHEM 2048/2187.

Tak xax 2048/2187 wmenbiie 243/256 cTpyHBI, TO XpOMaTH4e-
CKUil TIOJYTOH THdaroposa cTposi GoJplle JHATOHHYISCKOrO Ha IIi-
daropoBy Kommy. Tak Kak Bce HHTEpBaJIbl nugaroposa cTpos (34
MCKJIIOUEHHEM OKTABHI) SIBJSIIOTCS MPOM3BOAHLIMH  OT Y. KBHHTHL
TO MH(paropoB CTPOil ecTb CTPOH O 1 H O GaKTODHBH .

TpymHO CKa3aTb, KaKoe BJIHSHHE OKasaJ nugaropos CTpoil Ha
MY3HIKy APEBHHX IDEKOB, HO €ro posib B Je/e Pa3BHTHSA cpejHe-
BEKOBOH MY3BHIKH BIIOJIHE sICHA.

B cpenHue Beka CTajl LIMPOKO NPUMEHSATHCH B LEPKOBHOI MYy-
3blKe OPTraH — MHOTONOJIOCHBIH HHCTPYMEHT ¢ (hUKCHPOBAHHOH ua-
CTOTOH 3BYKOB. DTOT MHCTPYMEHT TpeGoBaJ gHactpoiiku. Tak Kak
eIMHCTBEHHBIM CTPOEM, XOPOLIO H3BECTHbIM B Te BpPeMEH3, OBl
crpoit [Tudparopa, To opraH CTajJH HACTPAHBATH B STOM CTPOC. Ha-
crpoiika opraHa B Mu(aropoBoM CTpoe He HpeICTaB/IAeT GOJIBIIHX
tpynsocreil. OHa OCYIIECTBIAETCA MyTEM HaCTPONKH YHCTBIX KBHHT
(T. e. KBUHT Ge3 OueHMii) BBEPX M BHH3 OT MCXOAHOTO SByKa H
' nepeHECeHHs] 3TUX KBHHT B IIPEeJIbl OJIHOIl OKTaBBhlI.

O/HAKO ye TepBble IOMBITKH MIPbl Ha OpraHe, HaCTPOCHHOM
8 nuharopoBOoM CTpOe, MOKa3alH, YTO rapMOHHYECKasd 6. Tepuus
3TOTO CTPOSl 3BYUMT CJMIIKOM HANPSIKEHHO M HENPHrofHa Ino-
5TOMy B KauecTBe TepUHH MajKOPHOrO TOHHYECKOro TDPE3BYHHi
- (rapmonmueckoro). HyxHO AymaThb, YTO STy HANPSNKEHHOCTE B
nepByl0 OYepellb 3aMETWIH YYacTHHKH XOpa, KOTODBIE, TOBU U~
MOMY, TPHIEPKUBAJNCH HATypaJbHOM 6. tepuuu. Ilpnuuny Ha-
NpSIKEHHOCTH NH(MaropoBoi 6. Tepuuy HaliTu He TpPyAHO. B mn-
daropoBoM cTpoe 6. TepLus INOJyYaercss IOCPeICTBOM HETbIPEX
XONOB MO Y. KBHHTAM BBepPX M BHIPaXKaeTCs OTHOLICHHEM 64/81.
Ec/ix BHPA3UTh BeJHUYHHY NH(PAropoBoi 6. TepUuM He JIOJSIMH
CTPYHBI, a YHCJIaMH KoJeb6aHuii, To OKaxercsd, 4TO B 3TOH TepuuU

1| KoMMoii HasbBaeTcs HHTepBaJ, MeHblMil 1/8 Iesoro ToHa.
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BEepXHEMY 3BYKY COOTBeTcTByeT 81 KoseGaHue, a HHKHeMy — 64.
(C—E B Gosbwioit okTaBe npn a=435 repu). IIJIH 6. TepIHH c‘—-e“

OTHOILIEHHE MeXJy YHcAaMu KoJjeGaHui Oyner 324/256 (1 4>< 4).

3Bykd 6. Tepuuu c'—e! HMeOT TOH coBnageHus e3 (5-H wacTuu-
HEIH TOH ¢! coBmagaer ¢ 4-M YacTHYHBIM TOHOM el).

Uucno KojeGaHMH B CeKyHAY O-TO YacTHYHOTO TOHA =
256.5=1280, uyucso KovieGaHHil B CeKyHAy 4-ro 4acTHYHONO TO-
Ha=324 . 4=1296. Ilpu ogHOBpeMEHHOM 3ByYaHHH OOOHX 3BYKOB
6. Tepuuu c'—e! mHTepBaJ Oyner AaBaThb 16 OHEHHH B CeKyHAY
(1296—1280=16). dtu OueHHST M CO3LAIOT HAIpSKEHHe B rap-
MOHHYeCKOH mIudaropoBoii 6. TepIHH.

Hrak, noneiTka HCHONB30BaTh MNH(HAropoB CTPoOH IS Ha-

CTPOUKH MHOTOIOJIOCHOTO MY3BIKAJIbHOIO HHCTPYMEHTa C (PHKCH-
POBaHHOH 4YacTOTOl 3BYKOB BOLLIA B IPOTHBOpeYHE € PaCTyLIUM
rapMOHHYECKHM CO3HaguHeM. MysbikajbHast NpakTHKa Tpe6GoBaja
WIH OTKa3a OT TapMOHHYECKHX TepIuil BOOOILe MJIM 3aMeHBl HX
IPYTHMH TapMOHHYECKHMH 0. TepHUSIMM, MPHEMJIEMBIMH IJIsI
xopa. :
§ 2. Tlocnennum myrem mouwtn PonbsHu u LlapauHo, BeIAAKO-
muecst Teopetukr XVI Beka. OcHoBbIBasick Ha paGorax Apucro-
kcena, Ilrosomest u JunuMa, oHH HpemyoXuiu 6path ansg 6. Tep-
uuu He 64/81, a 4/5 (64/80) crpyHBl, HHAue roBops, paccMaTpH-
BaTh 6. TepUHMIO, KaK OCHOBHOH, a He KakK IPOH3BOJHBIH HHTep-
Bas. CTpoil, MOJyueHHBIH IyTeM 3aMeHBl Tepuud 64/81 Tepuuer
4/5, mMOJyYHs Ha3BaHHE <«YHCTOrO», TaK Kak 0. Tepuusi 4/5 3By-
yur 6e3 GueHHH (YHUCTO).

BrlpasuM Temepb B JOJSIX CTPYHBEI YaCTOTHBIE COOTHOLIEHHS
MeXIy 3ByKaMH, o6pasyIOIMMH JHATOHHYECKYIO MaxKOpHYIO raM-
MY YHCTOTO CTPOSsl, HalpuUMep:

cdefgahc

Ecsnu 3ByKy ¢ cooTBercTByeT enaas crpyHa (1), To 3BYKY e,
obpasyoouieMy 6. TepUHIO CO 3BYKOM ¢, OYyIeT COOTBETCTBOBATH
4/5 cTpyHB; 3BYKY @, o6pasywoueMmMy 6. TepLHIO CO 3BYKOM f,
3/5 crpyunt (4/5 or 3/4=3/5); 3ByKy h, o6pasyrouleMmy 6. Tep-
uuio co 3BykoM g,— 8/15 crpynwr (4/5 ot 2/3=8/15). 3Bykam [
¥ g, oOGpasyliolluM KBapTy K KBHHTY CO 3BYKOM C, H 3BYKY d,
o6pasyiolemMy KBapTy cO 3ByKOM g, OyZeT . COOTBETCTBOBATh,
kKak u B crpoe Ilucdaropa, 3/4, 2/3 u 8/9 cTpyHbL

Hrak, 3ByKM JOHATOHHYECKOH MaXKOpPHOH TaMMBl YHCTOrO
CTPOSI B JHOJIIX CTPYHBl BBIPA3siTCs CJCAYIOLIHMH OTHOLUEHHSIMH:

c d e I g a h c!
1 89 4/5 34 2/3 3/5 815 1/2

BssiB B KauecTBe OCHOBHOrO MHTEpBaa 6. TEPUMIO H PAcCy-
Jlas aHaJOTHYHBIM 00pas3oM, MBI HalifeM, 4To 3By}m ¢puruiickoit
raMMbl BBIPa3siTCs:
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¢c des e f g as b c!
1 15/16  5/6 3/4 2/3 5/8 5/9 1/2

Eciu, nBurasicb KBHHTOBBIMH W TEpPUOBBIMH XON4aMH, HaMTH
4aCTH CTPYHBI, COOTBETCTBYIOILME 3BYKaM fis, cis, gis u T. A. IO
his BKJIOUKMTENBHO, W YaCTH CTPYHEl, COOTBETCTBYIOUIHE 3BYKaM
ges, ces, fes u T. I. 10 deses BKIIIOUATEJbHO, TO OKaXKeTcs, YTO
his uuxe c', a deses Bmlme c. JleficTBUTeNbHO, 3BYKYy Ais, mOJy-
4aeMOMy IyTeM [BHXKeHHS Ha 3 6. TepUHU BBEpX OT ¢ (c—e—
gis—his), Oyner coorsercrBoBaTh 64/125 crpynnl (1)X4/5)X4/5
4/5) (3Byky c! cootBercTByer 64/128, T. e. 1/2 cTpyHH). 3ByKy
deses, momyyaeMOMy NyTeM MABHXKEHHsS Ha 3 6. TePUHH BHH3 OT
¢! (c'—as—fes—deses), Gymer coorBercTBOBaTh 125/128 crpyHbr
(1/27X5/4<5/43<5/4) (3ByKy ¢ coorBerctByer 128/128, T. e. nenas
CTPYyHa).

Pasuuna mexny his u ¢!, deses u ¢ 2 1/5 yactu ToHa.

TakuM o6pasoM, 4MCTHII CTPOii, TOXOGHO MNH(AropoBy, ecTb

CTPOH HE3aMKHYTHIH.
. Ecam uccrenoBarh Bce HHTepBasBl, BXOISILIHE B COCTaB IpH-
BEJIEHHOH BHILE [JHATOHHYECKOH MaXKOPDHOH TI'dMMBI YHCTOTO:
CTpOsi, TO HE TPYAHO YOEAUTLCS, YTO B 3TOM CTPO€ HEKOTOpHIE:
OJHOMMEHHBIE HHTepBaJ/bl Ha Pa3/MYHLIX CTYNEHSIX FaMMbl HMEIOT
pasjHYHble HHTepBAJIbHBIE KOI(HIIHEHTHI.

Taxk:

1) xBunTH Ha 1, 3, 4, 5 u 6-ii CTyNeHsIX BHIPAXXalOTCs OTHO--
ureHHeM 2/3 (c—g—?%/s; e—h—38/i5: *s=2[s; f—c'—V/p:3/4=2/3;
g—d'—*/y : 2[3=3; a—e'—?[5:3s=2/3);

2) KsuHra Ha 2-fi CcTymeHH d—a BBHIPAXKaeTCsl OTHOIIEHHEM:
27/40 (3/5: 8/9=27/40);

3) M. Tepuuu Ha 3, 6-if ¥ 7-# CTymeHsiXx BBIPAXKalOTCH OTHOILLE-
HueM 5/6 (e—g—2/3:%s=5%/s; a—c'—V/y :3/5==5/s; h—d'—Ys:
2 8/15=5/6);

4) M. Tepuust Ha 2-i cryneHH d—[ BBIpa)KaeTcsi OTHOLICHHEM:
27/32 (3/4 : 8/9=27/32);

5) 6. cekynna Ha 1, 4-if u 6-fi CTymeHsiX BbIpaXKaeTcsl OTHOLIe-
nueM 8/9 (¢c—d—3/y; f—g—25 1 3/43=3/s; a—h—38/y5 : 3/5="%/9) ;.

6) 6. ceKyHAa Ha 2-H u 5-fi CTYNEHSX BHIPAXKAeTCs OTHOIIEHH-
em 9/10 (d—e—*/5: 8/o="10; g—a—3/5: 2/3=%10).

TakuM 06pasoM, B NHATOHHYECKOH MaXKOPHOH raMMe YMCTOIO:
Crposi Ba MHTePBAJbHBIX KO3(hHIHEHTA HMEIOT:

KBHHTAa — 2/3 m 27/40 (2/3=27/407<80/81)
kBapra — 3/4 m 20/27 (20/27=3/4X80/81)

M. Tepuust — 5/5 u 27/32 (5/6=27/32)<80/80)

6. cexcra —3/5 m 16/27 (16/27=3/5X80/81)

6. cexynma — 8/9 m 9/10 (8/9=9/107X80/81) .
M. centuMa — 9/16 wm 5/9 (5/9=9/916><80/81).

Wnrepan 80/81, Ha KOTOpHIA HEKOTOpble HHTEPBAJLI YHCTOTO-
CTpos GOJIblle HJIHM MeHblle COOTBETCTBYIOILHX HHTEPBAJOB NH(da-
ropoBa CTpOf, HashIBAeTCA «AUAUMOBOH KOMMO#H». Jlumumona.
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xoMMa = 1/10 tona. Ha sty xe KOMMyF6. Tepuus nudaroposa
cTposi Gousibliie umcTod (64/81=5/47<80/81). Tak Kak AHATOHHYE-
CKUil TNOJIyTOH, HalpuMep, ¢—des, NoNyyaeTcss NOCPEACTBOM XOA0B:

c—f—des

1 BhIpaxkaencs oTHowreHueM 15/16 (3/4X5/4=15/16), a xpomaty-
YeCKHH TOJYTOH, HAlpHMep, ¢—ciS, MOIYyYaeTCsi MOCPEACTBOM XO-
IIOB

¢—f—a—cis'—cis

M BbIpaxKkaercsi oTHouleHueM 24/25 (3/4)<4/5)X4/5X2) u Tak Kak
npobb 24/25 Goabiue 15/16, To 3BYK ¢iS (KaK COOTBETCTBYIOIIHI
‘60JIBLIEMY OTpPEe3Ky CTPYHHI) HuKe 3Byka des. Takum obpasowm,
B UMCTOM CTPO€ JMATOHMYECKHH TIOJIYyTOH GOJbIle XPOMAaTHYECKO-
ro (cM. crpoil. [Tucdaropa). 13 Bcero BBIIIEH3NT0KEHHOTO MOXKHO
CieJaTh CJENYIOIIYe BBIBOALL:

1. 3amena mnu¢aropoBeEIX TEpPUMH UYHUCTHIMH CAeJdaja BO3MOK-
HBIM TIPHMEHEHHe B MY3BIKaJbHOM HCKYCCTBE IapMOHHYECKHX Ma-
JKOPHBIX W MHHODHBIX TpPe3BYyYHil (TOHMYECKHX) W paciuupuia o6-
JlaCTh Y4CTOTHBIX HHTOHANMi (xBuHTa 2/3 u 27/40, M. Tepuus 5/6
u 27/32, 6. cekyuma 8/9 u 9/10 u 1. 1.).

2. YkazaHHasi 3aMeHa Iz CO3JaJja CTPOs, BIOJHE COOTBET-
CTBYIOILEr0 TPeOGOBAaHUSAM MY3BbIKAJIbHOH MNpPAKTHKH, TAaK KaK uM-
«CTBII CTPOH OKasaJiCs:

‘a) HEe3aMKHYTBHIM, T. €. JHULIEHHBIM SHrapMOHH3Ma;

6) HeyHOOGHBIM JJIsi MOIYJIsAUMi Jaxe B Ommkadmue (0T
(C-dur) TOHaJBHOCTH;

B) TPeGYIOUHM CJIOKHONO YCTPOHCTBA MY3bIKATbHBIX pHCpr
MeHTOB C (PHKCHPOBAHHOH YaCTOTOH 3BYKOE.

[TosicHUM w©3/10KeHHOe B IN. 6 U B.

Yrobul cpenath Momyuasiuio us C-dur B d-moll, Heo6X0auMO
HMeTh B KauecTBe TOHMKH JiaJa YUCTOe MHHOPHOE Tpe3BY4us2
d—f—a. DTUM Tpe3ByuHeM He MOXeT ObITb MHHODHOE TPE3BY-
une II crynmenu C-dur, Tak KakK OHO COCTOMT H3 «HEUHCTOH» KBHH-
i d—a (27/40) u nudaroposoil M. tepuuu d—jf (27/32). Uro-
6bl clenaTh Tpe3Byune d—f—a YMCTHIM, HEOOXOAMMO JJs 3BYyKa
.d B3sitb ornoiuenue 9/10 BMecto 8/9, T. e. NIOHU3UTHL €ro Ha AHIU-
moBy komMy 80/81. Tdaxum o6pasoM, IJ/si COBepLIEHHsS MOLYJSALUH
u3 C-dur B d-moll (u o6paTHO) HeoGXOAWMO HMMeTb 2 3ByKa d,
OTJIMYAIOIIUXCS 110 YacTOTe HAa JUANMOBY KoMMy. OfHH B KauecTBe
3ByKa JOMHHAHTOBOro Tpe3Byuusi C-dur, npyroii B KauecTBe 3BY-
Ka TOHHYecKoro TpesByuusi d-moll. ITo TeM Xe mpUUHHAM AJST MO-
nyasiuad u3 F-dur B g-moll (1 06paTHO) HYKHO HMeTb 1Ba «KOM-
MATHUYECKHX 3BYKa» g, AJsi MonmyJasiuuu u3 G-dur B a-moll nyxHO
HMeTb IBa KOMMAaTHYECKHX 3BYKa @ U T. A.

st coBepiueHusi MOAYJSILUH BO 2-10 CTelleHb POJACTBA IIOTpe-
OYIOTCSI HOBble KOMMAaTHUYeCKHe 3BYKH. TakuM o6pas3oM, IpH LWIHPO-
KOM IIOJIb30BAHHH MOMYJSIIUSMYU oTpebyercss GOJbLIOe KOJIHIECTBO
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KOMMaTHYeCKHX 3ByKoB. Ecsin, kpoMe Toro, npuuaTe Bo BHHMaMHUe,
4TO B YHCTOM CTpOe He CYIUECTBYeT SHrapMoHusMma (fis He co-
BIIAJ2ST IO BBICOTE C ges), TO IS NOJb30BAHHS YHCTHIM CTPOEM
LOTpeGyeTCst 3HAYHTENbHOE KOJNHYECTBO 3BYKOB B Ipefesax Of-
HOA OKTaBel N0 85 3BYKOB). DT0 OGCTOSTENBCTBO 3HAUHTENBHO
YCHIOMKHSCT YCTPOHCTBO MY3EHIKAJNbHBLIX HHCTPYMEHTOB C (HKCHPO-
BAaHHOH 4acTOTOH 3BYKOB M Je/laeT BecbMa TPYIHON WIPY Ha 3THX
HHCTPYMeHTaxX. V3 Bcero BBIUIEH3JIOKEHHOTO CJIELYET, YTO YHCTHI
CTPOH mpeAcTaBisieT COGOH BeCbMa CJOXKHBI —MaTeMaTHUeCKHil
CTpOIi.

MysEika/bHO® HCKYCCTBO, KOTOPOE yxe B NepBOH MOJIOBHHE
XVII Beka Hauajo WIHPOKO IIOJB30BATHCH SHrapMOHH3MOM, He
MOIJIO yLOBJETBOPHTLCS YHCTHIM CTPOEM, H OH DasielHJ YydYacTh
nugaropona.

Hrak, npuuunoll, 3acTaBuBIIEH My3HKAJbHOE HCKYCCTBO OTKA-
3aTbCsl OT YHCTOTO CTPOs, GBWIO OTCYTCTBHE B 3TOM CTPOe SHTap-
MOHH3Ma, MHAYe roBOPs, HE3aMKHYTOCTb 3TOr0 CTpos. IlosTomy
AafpHeHIast 9BOJIIONHS CTPOEB IOIIA 10 ITYyTH CO3XAHHS TaK Ha-
SBIBAEMBIX «TeMIepauui» !, T. e. TaKHX MareMaTHYeCKHX CTpPOEB,
KOTOpEIe 6J1arofiapsi ONpefeJeHHEIM YaCTOTHBIM COOTHOLICHUSM Me-
KAY 3BYKaMH SIBJSIOTCS 3aMKHYTHIMH. Tak Kak My3LIKa/JbHOE HC-
KyCCTBO He MOIVIO CPas3y OTKa3aTbCsl OT UHCTHIX KBHHT M YHCThIX
TePUHH, NPEHMyIlecTBa KOTOPHIX Nepea TepHUIMH [Tuparopa Gei-
JIA OYEBHIHBI, TO aBTOPHI TEMINepaluil NBITAJHCh pas3pellHTh 3aja-
4y, HCXOMS M3 YHCTHIX GOJIBIIMX M MaJblX TEPUHE H YHCTHIX KBHHT.

! Temperare—npHBOXHTL B MOPSNOK
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Fnasa uerBepraga ‘ ,

PABHOMEPHbBIE TEMIEPALLUU

§ 1. TlomeiTknm paspemnutb npoGieMy CTPOsi, NPHUTOLHOTO
IJIsT MY3bIKaJIbHBIX IleJIel, TOCPeJCTBOM HEpaBHOMEDHBIX TeMIepa-
Ui, OKOHYHJIMCh HeyJauell, TaK KaK 3TH TeMIepanuH AaBaju BO3-
MOXHOCTb I10Jb30BaThCsSI OrpAHHUEHHBIM KOJHMYECTBOM TOHAJbHO-
crell (B OTJEJbHBIX TOHAJILHOCTSX MOSIBJSVIACH TaK HasblBaeMble
«BololIxe» HHTepBasbl). Ho 3t mombiTkH, ocoGeHHo paGoTh Bepk-
meiicrepa u Helinrapara, HamerH/in npaBHJBHEIA NyTb paspelie-
HHsl IPOGJIeMBl U NPHBETU MHO3LHEHIINX HCCIefOBaTeNell K ABEHak-
1aTH3BYKOBOMY DaBHOMEDHOTEMIEPHPOBAHHOMY CTPOK. ABTOpH
3TOTO CTPOSi HCXOAHMJIM M3 CJAelyloIlux coobpaxeHuil. Ecin pasze-
JuTh mH(aropoBy Kommy (1/9 Tona) ma 12 paBHBIX yacTel, T. e.
pacmpelesuTh ee MeXAy ABeHaAlaTbio KBHHTAMH 3TOTO CTPOSi, TO
KaxJaas KBHHTa yMeHbwuTcsi Ha 1/108 Tona (1/9:12=1/108).
ITpu sTom ycjoBuM JABeHailaTass KBHHTA BBepX OT 3ByKa ¢ (his)
COBMajgaeT C OKTaBOH OT Toro ke 3Byka (c!), a m;BeHaguaras
KBHHTA BHH3 OT 3BYyKa ¢! (deses) coBmamaer ¢ OKTaBOH OT TOTO
ke 3Byka (c). CoBnazenue his ¢ ¢!, a deses ¢ ¢ Bbi30OBeT cOBHa-
JleHHe BCeX SHTapMOHHYECKH PaBHBIX 3BYKOB, OTJIHMYAIOUIHXCHA IO
BBICOTE Ha NH(aropoBy KOMMY. DTO COBIIaJeHHe NPOH30HAET IIy-
TeM CMelleHHsI 060UX 3BYKOB.

Tak xak B nu¢aropoBoM CTpOe BCe ILeJble TOHBI IOJAYYalOTCs
NOCPEACTBOM ABYX KBHHTOBBHIX XOZOB M TIOTOMY paBHBEI MEXAY CO-
0ofi, H Tak KakK IOC/Jef0BaTeNIbHOCTb 6 LeJBIX TOHOB (HampuMep,
OT 3ByKa C) IPHBOAHT K 3BYKY AiS, KOTOPHIl Ha 1/9 ToHa Bhillle
¢!, To, ymMeHblIasi 4. KBUHTH Ha 1/108 TOHa, MBI yMeHbIIAEM KaXK-
Abl neablii ToOH Ha 1/54, a mocJegoBaTeJbHOCTh 6 TOHOB Ha 1/9
ToHa (nHdaropoBy KoMMy). TakuM o6pasoM, B paccMaTpUBaeMOM
HaMH TeMIIePHPOBAHHOM CTpPOe OKTaBa COCTOMT M3 6 paBHBIX Ie-
JIBIX TOHOB.

Tak kak B muaropoBoM CTpoe XpOMATHYECKHH MONYTOH GOJIb-
llle [HaTOHHYECKOro, TO IeJBIH TOH NMH(paropoBa CTPOsi AEIHTCA Ha
JBa HEPaBHBIX IOJNyTOHAa. B paccMaTpuBaeMOM HaMu TeMIEpHPO-
BaHHOM CTpPOe XPOMAaTHYECKHH TOJYTOH paBeH [JHATOHHUECKOMY,
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0STOMy B STOM CTpOe Le/iblil TOH ASJIMTCS Ha ABa paBHBIX HoJy-
ToHa. TakuM 06pa3oM, B 5TOM CTpOe OKTaBa COCTOMT M3 12 pas-
HbIX IIOJYTOHOB, a BCE APYIrHe HHTePBaJibl M3 MEHBIUETO KOJIHYe-
CTBA STHX NOJIYTOHOB — or 11 (6. centuma = yB. cekcre) mo 1 (M.
CeKyHJa). '

Hccienyem Tenepb BONpoC 0 MySEIKAJbHOH NPHEMJIEMOCTH HH-
TepBasoB  12-3ByKOBOro paBHOMEPHOTEMIIEPHPOBAHHOTO ~ CTPOSL.
Tak Kak HasBaHHEII CTPOi MOJIyyaeTCs NyTeM AeJNeHHS Y. OKTaBbl
Ha 12 paBHBIX NOJIYTOHOB, TO BCE OKTABLl 3TONO CTPOS, KaK U B
POYHX TEOPETHYECKHUX CTPOsX, uHcThle !. TeMnepHpoBaHHAsi KBHH-
Ta, KOTOpast MeHblle yucToii Ha 1/108 ToHa, H TeMIepupoBaHHas
KBapTa, Koropas GoJbule YhCTOH Ha 1/108 ToHa, MO CBOHM 3BYKO-
BLEIM KayeCcTBaM IIOYTH He OTJIMYAIOTCS OT YHCTHIX.

Temmepuposannas 6. Tepuus MeHblue nudaroposoii Ha 1/27
TOHA H, CJIeOBATE]bHO, GoJiblle YHCTOH Ha 1/16 ToHa; Hao6opor,
TEMINEPHPOBAHHASL M. CEKCTa, SIBJISIOLlascs oCpalleHneM 6. Tep-
IuH, GoJbile mugaropoBod Ha 1/27 TOHA W MeHbIIEe YHCTOH HA
1/16 ToHa.

TemnepupoBanHast M. Tepuus GoJblue nugaropoBoi Ha 1/36
TOHA H, CJIE0BaTe]bHO, MeHbllle YHCTOH Ha 1/14 ToHa; Hao60porT,
TEMIIEPHPOBAHHAA 6. CeKCTa, SBJAIOLIAACS OGpALEHHEM M. Tep-
UMM, MeHblue nHparopoBoii Ha 1/36 ToHa u GoJsiblle YHCTOH Ha
1/14 ToHa. '

Hrax, TemnepupoBanHasi 6. Tepuus GoJblue YHCTOH Ha 1/16
TOHA, a TEMNEPHUPOBAHHAsI M. TePLHUs MeHblIe YucToif Ha 1/14 ToO-
Ha. OTH TepIHH IO CBOUM 3BYKOBLIM Ka4eCTBAM 3aMeTHO OT/IHYA-
IOTCS OT YHCTBIX, HO B MY3bIKaJbHOM OTHOLIEHHH IIpHEMJIEMBL. TO
&e CaMoe MOXHO CKa3aTb H OTHOCHTENbHO OOpallleHHsl Tepuuii—
CeKCT. UT0 e Kacaerca AMCCOHHDPYIOLMX HHTEPBAJIOB, TO 3TH 1 -
TEPBAJIEL, COXDAHSAIOILHE CBOH 3BYKOBbIE KaueCTBa B GoOsiee IIMpO-
KHX TPaHHLAX, YeM KOHCOHHMPYIOLIHE, B TEMIEPHPOBAHHOM CTPOF
HE BBISBIBAIOT HHKAKHX IIPOTECTOB CO CTOPOHBI MY3HIKAJIbHOIO
ciyxa. TakuM 06pa3oM, Bce WHTEpBaJbl M3Y4aeMOrO HAMH paBHO-
MEpHOTEMIEPHPOBAHHOIO CTPOST B MY3BIKAJLHOM OTHOLIEHHH IpH-
emnemel. Hacrpoiika xpomarnueckoii raMmer 12-3ByKoBoro paBHoO-
MEDPHOTEMIIEPHPOBAHHOIO CTPOSI MPEACTABJISET HEKOTODPhIE TPYAHO-
cri. Tak Kak BCe MHTepBAJBl 5TOTO CTPOS MOMKHO HOJYYUTD IIO-
CPEACTBOM KBHHTOBBIX XOJOB, TO TEOPETHUYECKH BONPOC CBOZUTCS
K HaxOX/IEHWIO YHC/a GHEHHH B CEKYHAY, KOTOpOe JaeT TeMIEepH-
POBaHHasA KBMHTA Ha Pa3JIMYHBIX CTYNEHSIX XPOMATHUECKOH aMMBbl
H3y4aeMOro CTpOs, NPAKTHYECKH — K OTCUETY YKA3aHHBLIX GHEHHI.
IlepBasi wacTs BOmpoca paspemaercs cJeLyHOLEM o6pasoM.

Ecmu Mmpl 0603Hauum uepes x B&JIHYHHY, I0Ka3bIBAIOIIYIO, BO
CKOJIbKO pas YHCJO KOJNeGAHHH BEpXHEro 3BYKa TeMIepPHPOBAHHO-
TO NMOJTyTOHa GOJIblle YHC/IA KOJEGAHHH €ro HHMKHErO 3BYKa, npi-

! Ilon coBOM UMCTHII CH€AyeT MOHHMaTb HHTEPBANbl HATYPalbHHE, T. e.
HHTEpBAJIbl, 3BYKH KOTODBHIX HAXOAATCS B MPOCTEHINHX WHCJIOBBIX OTHOLIE;[HSIX
Hanpumep, okrasa—2: 1, kuaTa— 3:2, KBapra—4:3 u T. K.
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Hstoro 3a 1, to x 2 Gyner senuuunof, [IOKa3kIBAIONIEH, BO CKOJIb-
KO pas 4HCJIO KOJeGaHHi BEDXHErO 3ByKa OKTaBbl GOJbIIE YHCIA
KoJeGaHui ee HHIKHEro 3ByKa, NMpHHATOro 3a |. Tak Kak YHCJIO
KO/eGaHH!l BEpPXHero 3ByKa OKTaBbl GOJIbIIE YHCIA KOJIEGaHHL ee
HUKHETO 3BYKa B /1Ba Pasa, TO Mbl MOXKEM COCTAaBHTb CJIELYIOLIE
ypaBHeHHE: ‘
l:xB¥=1:2
12

X2 = 9 I;IJII/I X —= V? = 2/12) == 1,0595

3Hast HHTEPBAJIBHBIA KOS(DHIHEHT TEMIIEPHPOBAHHOrO IMOJYTOHA M
YMCJIO TOJIyTOHOB, 3aK/TIOYAIOLIUXCS B MHTEPBANAX TEeMIIEPHPOBaH-
HOTO CTPOsl, MOXHO HaHTH WHTepBaJbHbIE KO3(HIHEHTH 3THX HH-
TEpBAJIOB, a 3HAS IIOC/IE[HHE H CYATAs, YTO 3BYKY 4! COOTBETCTBY-
-eT 440 ru, MoXHO HalTH yMcIa KoseGaHHi IS BCex 3BYKOB TeM-
NIEPHPOBAHHOH XPOMATHYECKOH raMMBI oT ¢! 1o c2.

|
HaumenoBanue VuteppanbHsie fxogl({f;eﬁesf’{ﬁ;“:‘ie_ Yucna xone6auuii
3BYKOB KO3 (DHLHEHTH CHT}’I‘{L:-IHX Lpo6Aax B CEKYHAY
o 1 1,0000 261,63
12 )
cisi(dest) Vo2 1,0595 277,18
12
at V 2 ) 1,1225 293,66
) 3
12
dist(esY) (V 2 ) _1,1892 311,13
1z \*
et V 2 1,2599 329,63
' 12 5
1 Vo2 ) 1,3348 349,23
12 6
fisi(ges') Vo2 ) 1,4142 369,99
12 i
g V 2 ) 1,4983 392,00
12 8 .
gis'(ast) (V 2 ) 1,5874 415,30
12 Y
at V o2 ) 1,6818 410,00
10
12
ht V 2 ) 1,7818 466,16
12 \]1
Rt V2) 1,8877 493,88
12
1‘ ——
e V 2 ) 2,000 523,25

212




WsBecTHO, YTO IPH rapMOHHYECKOM BOCIPOM3BELEHHH U, KBHH-
Thl 3-H YaCTHUHBIH TOH ee HHXKHEro 3ByKa 06pasyeT TOH COBMaje-
HHSL CO 2-M YacTHYHBIM TOHOM ee BepXHero 3Byka. B Temmepupo-
BaHHOH KBHHTE yKa3aHHBEIE YaCTHUHBIE TOHBI He COBNALAIOT, H Me-
XKy HUMH BO3HHMKAlOT OueHHs. Jlias kBHHTH ¢'—g! uucio Gue-
HUi B ceKyHay paBHo 0, 89, Tak Kak yuca0 KoseGaHMil 3-ro ya-
CTHYHOr'O TOHA 3BYyKa ¢! ectb 784,89! umcao xosneGauuwii 2-ro ua-
CTHYHOTO TOHA 3ByKa g' ecTh 784 2. Uucyo OneHul B CEKyHMy Ans
KBUHTH es'—b! paBuo 1,07, Tak kak uucyo KojeGauuii 3-ro ua-
CTHYHOTO ToHAa 3BYyKa es! ectb 933, 393, a yucsno xonebauui 2-ro
YaCTHYHOTO TOHa 3ByKa 0! ecTb 932,324 Ilo Tem cooSpakeHHsIM
YHC/I0 OMeHHH B CEKYHAY IJIsi KBUHTHI fis'-—cis? paBno 1,25, a miq
KBHHTH a'—e? paBHo 1,48. M3 Bcero TOJIBKO UTO W3JIOMKEHHOTO
BUJHO, UTO JJIs HaCTPOHKH TEMIEPHPOBAHHEIX KEHHT HEOOXOIUMO
HaliTH yucsaa Guenuii nist scex 12 ksunt. OnHAakKo TIpaKTHKA Ha-
CTPOHKH MY3bIKA/IbHBIX HHCTPYMEHTOB ¢ (PMKCHPOBAHHOH YaCTOTON
3BYKOB [I0Ka3hIBAET, YTO 3TH TOHKOCTH H3JIMIIHHU M UTO AJIS BCEX
12 KBHHT MOXKHO B35iThb CpeIHee YMC/IO GHEHHH, T. e. A1 KBHHT
- okraBel 1,15 Ora 3aMeHa 3HAYMTENBHO YIPONIAET MPOIECT
HaCTPOMKH TEMIIEDHPOBAHHBIX KBHHT, XOTsI M BHI3BIBAET HEKOTOPOE
(coBepiIeHHO He3aMeTHOe IJIsl C/yXa) pPacXOXkKIeHHe MeXKIy BEI-
YHUCJEHHBIMH HHTepBanaMu 12-3ByKOBOrO paBHOMEDHOTEMIIEPHPO-
BAHHOTO CTPOSl M (DaKTHYECKH HACTPAWBAEMBIMH. ¥ CTAHOBHB YHCJIQ
OueHHil N KBHHT B l-ff OKTaBe MySBIKaJbHBIX MHCTPYMEHTOB C
¢buKcHpoBaHHOH YaCTOTOH 3BYKOB (HampuMep, GOPTENHAHO), H3JIO-
XXKHUM MeTox HacTpoiikd. Ilpomecc HacTpofikM HayumHaeTcs ¢ Ha-
cTpoitku a' mo xameprony (440 ru). [locne macTpoiiku a! Ha-
CTPaHBAIOT BCE OCTaJbHble 3BYKH |- OokTaBH. PacMorpum onuH
U3 CIIOCOGOB HACTPOHKH:

86
Y - = =4 =
8- 1 ho @
8 =

<o ﬂ'o.w >
AA o 1 |
Ee——————— ==——————r
D)} bd - v

[TosichuM cxemy: KBHHTH a'—e? u d'—a' HacTpauBalwTCs CHa-
yajla KaK YHCTHle, TaK Kak 1,1 GHeHHs B CEKYHIY MOXKHO IIOJIY-
YHTb KaK NPH HEKOTOPOM yMeHBbIIEHMH KBUHTHI, TaK H IPH HEKO-
TOPOM ee yBeJHYEHHH. 3aTeM e? MOHHKaeTcs (—), IOKa KBHHTA
a'—e? He pact 1,1 Guenus B cekynay, a d! nosmimaercs (),

1 261,63X3=784,89.

2 3923<2=784,00.

3 311,13X3=933,39.

4 466,16X2=932,32.

5 0,89+41,07+41,254-1,48

4
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noxa kBuHTa d'—a' He nact 1,1 Guenus B cekynny. 3artem or e?
AeJIaeTCsT X0 Ha YHUCTYIO OKTaBY B €!, a oT d'— aHaJOTHYHBIH X0
B d% DTH XONH Ha OKTaBY HMEIOT LeJbI0 3aCTABHTH HAC HacTpau-
BAaTb KBUHTHI TOJIbKO B Ipefiesiax 1-if OKTaBEHI, JJIsi KOTOPHIX YHCJIO
GueHuil B CeKyHmy = 1,1 1.

HanbHelinrast HACTPOAKA KBUHT IPOHCXOAHT AHANOFHUHBIM OG-
PasoM, 1o Tex mop moKa ¢ OLHOM CTOPOHBI MEI JOHAEM 10 3BYKa
dis? (es?) c npyroit — o 3ByKa es! (dis'). Ecnu 3TH 3ByKH mamyT
4. OKTaBy, TO HAaCTPOMKa IPOH3BeJleHa NPABHJILHO, €CJIH — HEUH-
CTyl0 OKTaBYy, TO HaCTPOHKY Heo6XoamMo npoBeputb. IIpoBepka
HACTPOMKH NPOU3BONUTCS HE TOJBKO B OTHOLIEHHH KBHHT H OK-
TaB, HO U B OTHOIICHHH MaXXODHBIX M MHHODHBIX TPe3BYUHil W HX
o6pailennii (KOHEYHO, B OTHOIUEHHH HX 3BYKOBHIX KAUECTB, a He
OTCYeTa GHeHHI, YTO B OTHOINEHHH TEPLHMil 3aTPYRHUTEJNbHO). Ha-
CTPO#iKa OCTAJIBHBIX 3BYKOB (DOPTENHAHO He TPEICTABJSET OCOBBIX
TPYAHOCTe#, TaK KaK OHM HACTPAHBAIOTCS 1O OKTAaBaM BBEDX H
BHH3 OT MOJYYeHHbIX HaMu 12 3BykoB 1-if okraBnl. [IIpodeccuo-
HaJ/IbHble HACTPOHUIUMKHM OGEIYHO HE OTCUMTHIBAIOT GHEHHH, a Ha-
CTPaMBAIOT TeMIEPHPOBAHHBIE KBMHTH Ha CJIYX. DTOT METOX Ha-
CTPOHKH 6oJ/iee GHICTPHIH, HO MEHee TOUHBIM.

CpaBHHTENBHO €O CTPOSIMH NMH(MArOPOBLIM H UHCTHIM, a TaKIKe
¢ HEPAaBHOMEDHEIMHM TEMIEPAlUHsMH, YNOMSIHYTHIMH HaMH paHee,
12-3ByKOBO#  paBHOMEpHOTEMIIEPHPOBAHHEI CTPON B MY3BIKaJIb-
HOM OTHOLIEHHH SIBJISIETCSI CTPOEM BeCbMa COBEpIIEHHBIM:

1) oum mpencrasisier coGoi CTPOft 3aMKHYTHII H SHrapMOHHYE-
CKHlL;

2) OH COCTOMT M3 HMHTepBAJOB, KOTOPHE KaK IPH MeJoaHye-
CKOM, TaK H IIDH FapMOHHMYECKOM HX BOCNPOH3BEJCHHH BIIOJHE
TIpHEMJIEMBbl IJI1 MY3BIKaJBHOTO CJIyXa;

3) OH uMeer B OKTaBe TOJBKO IBEHANUATh 3BYKOB, MOIYLIHX,
ONHAKO, BHITIONHHTb HECKOJBKO JIaZOBHIX (BYHKLHUH;

4) o TpeGyeT CpaBHHTENBHO MPOCTOrO YCTPOHACTBA MHOTOTO-
JIOCHHIX HHCTPYMEHTOB.

Bce nepeunciensele cBofictBa 12-3BYKOBOro paBHOMEpHOTEM-
NIEPHPOBAHHOrO CTPOSI A€JNAI0T BO3SMOXKHOCTH 3TOrO CTPOSt B MY3HI-
KaJIbHOM OTHOIIEHHM NMo4TH HeorpaHuueHHHIMH. Y. C. Bax B «Das
Wohltemperierte Klavier» BmepBele mokasan Ha mpakTuke Bce
MY3bIKaJIbHbIE BO3MOXXHOCTH 3TOrO CTpOS.

§ 2. [lBeHanuaTu3BYKOBOH  paBHOMEPHOTEMIIEPHPOBAHHHIN
CTPO#i JIEXXHT B OCHOBe eBpONefcKoll Mysbiku co BpeMenn H. C.
Baxa. OnHako nennit psn MySHIKQJIbHBIX YUEHBIX H MY3HKAHTOB
HE CYMTAET ero BIOJIHE YNOBJIETBOPHTENbHBIM. HeonHoxpaTHo ne-
JIAJIMCh IIAard K PACIIMPEHHIO 3TOTO CTPOSi, KOTOPHIE MpeceoBaIH
TJIaBHEIM 06pa3oM JaBe LEeJH:

! TIpakTHYECKH OTCUMTHIBAETCA MPHGIHSHTENLHO | GHeHHE B  CEKyHIY.
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1) yayullleHHe 3BYKOBBIX KaueCTB TaPMOHHYECKHX TEepUHH H
CexcT, T. e. NpuO/HKEHHe X K HaTypasbHbiM (4:5, 5:6, 3: 5u
5:8);

2) BBeleHHE B My3blKaJbHOE HCKYCCTBO HHTEPBAJIOB HATYypaJb-
HOTO 3BYKOP$i/ld, BHIPAYKAIOLUIMXCS OTHOIUGHHSIMH C y4aCTHEM MHO-
x)uteqen 7, 11, 13, 17, 19, 23, 31 u 1. .

[TepByio menap CJleayeT paccMaTpHBATh KakK MONBITKY BEpPHYTb
My3BIKAJIbHOE HCKYCCTBO K UHCTOMY CTPOIO, BTOPYIO — Kak MOIBIT-
Ky OGOraTHTb MY3blKaJbHOE HCKYCCTBO HOBLIMH HHTEDBAJAMH Ha-
TypansHoro 3sykopsiza (7/4, 11/8, 13/8, 19/16, 24/23, 32/31 u
T. I.) U UX IPOM3BOAHEIMH.

TpyaHo 4TO-HHGYAb BO3Pa3uTh INIPOTHB YJY4YIUEeHHsi 3BYKOBbIX
KayecTB TEPUHH M CEKCT, UTO JKe KacaeTCs BBEJEHHS B MY3bIKy
HOBLIX MHTEDBAJIOB HATYPaJbHOrO 3BYKOpPsJAa, TO Ha 3TOM BOIpoCe
CJIeflyeT OCTaHOBHTHCS.

Ha crp. 8 6blT0 YyKa3aHO, 4TO BHICOTE 3ByKa COOTBETCTBYET He
OJHa OmpeJeJieHHAasi YaCTOTa, a HEKOTOpas MOoJoca YacroT, W YT
Ha3BaHHS MHTEPBAJOB COXPAHSIOTCS IIPH PA3JHYHBIX, HO GJIM3KHX
[0 BeJUUMHE HHTEPBAJbHBIX KO3(DHIHMEHTOB.

TakuM 06pasoM, «HaTypaJbHEIE» M. cenTuMa 7/4, Kotopas

10/
MeHbIlle M. CeNTHMH 12-3BykoBoro crpost 2 '12Ha 1/7 ToHa!l, He-
3HAQUUTEJNbHO OTJIMYAETCsI MO CBOMM 3BYKOBBIM KauecTBaM OT IO-
caenueli, M. Tepuusa 19/16, xoropasi MeHblle M. Tepuuu 12-3ByKO-
3

BOrO CTpOs 2 /12

HocJefHed.
Wurepsas 11/8, kotophlil Gosbille KBapTH 12-3ByKOBOTO CTpOS

5 6
2 /2 Ha 1/4 ToHA W MeHbIle yB. KBapTH 2 /12Ha 1/4 ToHa, pesko
oT/IM4aeTcsl oT 060HX; uHTepBay 13/8, KOTOpHI GoJbIle M. CEKCTH

Ha 1/68 ToHa, COBepIIEHHO He OTJIMYaeTcsi OT

8
12-3ByKOBOTO CcTpOS 2 /12 Ha 1/5 ToHa u MeHbIue 6. cekcThl 12-3BYy-

9
KOBOTO CTpOsT 2 lia Ha 3/10, pesko orsnuaercss OoT o6oHX.

TakuM 06pasoM BBeLEHHe B MY3BIKaJbHYIO - IPAKTHKY HOBBIX
MHTePBAaJOB HATYPaJbHOrO 3BYKOpSAAa He JAaeT 3aMeTHOro sddex-
Ta. dtoT 3pdekT HoMKeH HabJIOAaTbCA JHIUIbL B TeX CaIydYasx,
KOrja BBOJAMMBIE MHTEPBaJbl PE3KO OTJIHYAIOTCS OT HHTEPBAJIOB
12-3ByKOBOr0 paBHOMEPHOTEMIIEDHPOBAHHOIO CTPOs (Hampumep,
11/8 u 13/8). Onnaxo, uccienoBaHus ITOKa3bIBAIOT, YTO U B 3TOM
clyuae Mbl He BOCTIPHHHMaeM HOBHIX HHTEPBAJIOB, a BOCIPHUHHUMA-
eM YacTOTHblE MHTOHAUMHM MJIM NPEABIAYLIErO HJIH IIOCJIeAYIOIIEro
unrepBana (11/8 —mium u. kBapTa uaHM yB. KBapra). OOdeKT,
noJyyaeMblii OT BBEIEHHS B MY3HIKQJbHYIO NPaKTUKY TaKHX HH-
TepBaJioB, KaK 7/4 u 19/16,— muuroxeH, Tak Kak uHTepBaa 19/16

1

23 24— 1,78 1,75=1/7
215



COBEDLUEHHO He OTJHYAETCs OT COOTBETCTBYIOUIMX HHTepBA/oB 12-
3BYKOBOIO CTpOsi, 7/4 — OTJIMYAETCA OT HUX HE3HAUHTEJbHO.

Cpenu paBHOMEDHBEIX TeMIepauuii, B KOTODBIX OKTaBa HeJIHTCS
Ha GoJsibluee KOJIHYECTBO YacTel, yeM 12, MOXKHO Ha3BaTb npexne
BCero 24-3ByKoBOH PaBHOMEDHOTEMIIEPHPOBAHHEIA CTpPOi. ITOT
CTPOI1, COXpaHSIOMHUIl BCe OCOOEHHOCTH 12-3BYKOBOro paBHOMEDHO-
TEMIIEDHPOBAHHOrO  CTPOSl, HA€T BO3MOXKHOCTb OCYLIECTBHTh ¢
GOJIBIIOH TOYHOCTBIO HHTEPBAJE, KO3(HIHEHTHI KOTODBLIX 3aKJI0-
yaioT B cebe yncaa 11 u 13. Yayumenune Tepuuii u cexcr (cpaBHH-
TeIbHO ¢ 12-3ByKOBOIl TeMmepanueii) B paccMaTpHBaeMOH TeMIie-
pauuu He HabJromaeTcs.

IloneiTku counnsaTs My3EIKy B 24-3BYKOBOM paBHOMEpHOTeMITE-
PHPOBAHHOM CTPO€ He/b3fl NMPH3HATb yAauHbIMH. llpyras paBHO-
MEpHas TeMIepauus, NMpeicTaBisiomas coGoi pacuupeHde 12-
3BYKOBO! DaBHOMEDHOTEMIIEDHPOBRHHOH CHCTEMbI, €CTh 48-3ByKO-
Basi paBHOMepHasl TeMIepalys.

B stom crpoe, coxpaHsiomeM Bce 0coGeHHOCTH Kak 12-3ByKo-
BOi, TaK M 24-3BYKOBOH DaBHOMEDHBIX TeMIIepalui, MOTYT OHITh
BECbMa TOYHO OCYLIECTBJIEHbl HHTEPB2JIbl, KOI(HUHEHTH KOTOPHIX
3aKJovaoT B cebe MHOXHTenb 7. Kpome Toro, stor CTpOii naet
BO3MOXKHOCTb ITIONYYHTb TEPLUHH H CEKCTHl, BeCbMa GJIH3KHe K Ha-
TypaJbHBIM.

MysblKaIbHEIE HHCTPYMEHTH C (HKCHPOBAHHOH YacTOTOH 3BY-
KOB, HEOOXOAMMBIE I My3BIKAJLHOTO HCIOJb30BAHHSI 3TOLO
CTpOsl, BECbMa CJIOXKHBI II0 CBOEMY YCTPOHCTBY (48 3BYKOB B OK-
TaBe!). [ToNHITKH COUMHATL MYSBIKY B 48-3BYyKOBOM paBHOMEpPHO-
TEMIIEDHPOBAHHOM CTpOE TaKXKe He Haji YAOBJIETBOPHTENbHBIX
pesyJbTaTos.

HauGonee coBepiuennass B 3ByKOBOM oTHOmIEHHH TeMIIep anus
6bl1a 6Bl 53-3ByKOBasi, HaloLIas BO3MOMKHOCTb OCYILIECTBUTD C
GO/IbLIMM TIPHOJIHKEHHEM HHTEPBAIb KaK YUCTOrO, TaK M HATy-
pasbroro crposi. [apmonuym ¢ 53 3BykaMu B oKTaBe Sbul HOCTpO-
el Bosankerom. Ilpakruueckoro NPUMEHEHHs] paccMaTpHBaeMass
TeMIepauus Takxke He NOJyyuJa.




FnaBa naras

30HHbIN CTPOM

C Tex nop, Kak B My3blKa/JbHOM HCKYCCTBE IIOSIBUJIOCH MOHSATHE
CTPOH, 5THM TePMHHOM CTa/JH Ha3blBaTh COBOKYIHOCTb YaCTOTHBIX
OTHOLUEHMH 3BYKOB B Jany. HauGosiee u3BeCTHBHIMH  SIBJSIIOTCS
crpoit Iludparopa ([pesnss I'peuns), uuctsiii crpoit (Llapmuno)
H 12-3ByKOBOIl paBHOMepHOTeMIepupoBaHHbIA cTpoit (Heiixrapar
u Bepkwmeificrep).

IlosiBuBIIAsICSA B MOC/eIHee BpeMs! SJIEKTPOU3MEPHTEIbHAS aKy-
CTHYeCKas amnmaparypa (reHepaTop 3BYKOBOH 4YaCTOTHI, XPOMATH-
4eCKHié CTPOOOCKON M T. Il.) 3acTaBH/a HAac H3MEHHTh HAllle IIO-
HTHE O CTpoe. MHOrouMC/IeHHBe HCC/IeJOBaHHS, MPOBEACHHLE B
aKycTHYecKoil JlaGopatopur MOCKOBCKOi TOCYZapCTBEHHOH KOH-
CepBaTOpHH, NOKA3aJ/i, YTO Hall C/IyX He CHOCOGeH BOCIPHHHMATDH
YacCTOTY 3BYKOB M HX YaCTOTHbIE OTHOLIEHHS, 8 MOXET BOCIPHHIi-
MaTh TOJIbKO BBEICOTY 3BYKOB H HX BBICOTHEHIE OTHOIIEHHS, YTO Mkl
BOCIIDHHHMaeM KaK 3BYK OLHOTO W TOrO K€ HasBaHHS LEJyIo 06-
Jlacth OJIM3KHMX YacTOT M KaK HHTePBas OJHOTO M TOTO K€ Ha3Ba-
HHSl LeJIbIH PSIA YaCTOTHBIX OTHOIIEHHH MeXIy 3ByKaMH. DTa Io-
Jioca yacTor (30Ha) KoJeGseTcss B Npejetax OKoJo + 25 eHTOB
(£ 1/8 ToHa) naxe y BBHICOKOKBATH(HUUHDPOBAUHEIX My3bIKAH-
TOB — CJIyLIaTeJ e ¥ UCHOJHHTENeH Ha Pas/HYHBIX My3bIKaJbHBIX
HHCTPYMEHTAaX.

Tax, Hampumep, y ucneryemoro Ne 2, o6nazawoutero mpesoc-
XOIHBIM aGCOJIIOTHBIM CJYXOM, IIPH NPOCTYLIHBAHHH HM OTHENbHEIX
3BYKOB, B YaCTHOCTH — @', 30Ha aGCOJIOTHOrO cjyXa OKa3ajach
paBHO#l 42 ueHTaM {npuGau3HTeNbHO). Y ckpumaua O., mpH uc-
nonHeHnn UM apuu Baxa us opxecrpoBoil croute D-dur (mepesto-
XeHHe IJIs CKPHUNKH C ¢opTennano Buibrennmu), maGiiogasnuck
OTKJIOHEHHSI OT pPaBHOMEDPHOTEMNIEDHPOBAaHHOro crpos gxo + 30
neHToB !. ITogo6GHEIE OTKJIOHEHHA HAOJMIOLAIOTCS H Y HCHOJIHHTeJEeH

! Cw. T'ap6ysoB H. A. 3onmas mpupopa seykoBbicomHoro cayxa. Msx AH
CCCP, 1948 r.
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Ha JApYrux HHCTpyMeHTax. KHTepecHO OTMETHTb, YTO HACTPOHKA
OpTENHaHO IPOU3BOAUTCA BBICOKOKBATH(HIUPOBAHHBIMH  Ha-
cTpoHiiuKaMi He B 12-3ByKOBOM paBHOMEpPHOTEMIIEDHPOBAHHOM
CTpOe, a B 30HHOM CTPOE, B KOTOPOM BCTPEYAIOTCSI HHTEPBAJbI IH-
¢aropoBa M YHCTOrO CTPOEB H B KOTOPOM MaKCHMaJsbHble OTKJIO-
HeHHs OT DPaBHOMEPHOTEMIIEPHPOBAHHOTO CTPOsl HOCTHraiT =+ 9
LleHTOB, 2 MHHHMaJbHbBE — == 2 1meHTa !,

Takum 06pasoM My3HIKaJIbHOE HCKYCCTBO Ha NpaKTHKE He
NoNb3yeTCsl ¥ HUKOTJa He I0Jb30BaNOCh HU MU(pAropoBEIM HH YH-
cthiM crposiMi B IesoM. OHO He MOXKET MOJb30BAaThCsl H OTBJIE-
YEHHO-TEOPETHYECKHM DPaBHOMEDHOTEMIIEDUPOBAHHBLIM  CTPOEM, a
TNOJIb3yeTCss 30HHBIM CTPOEM, KOTOPHIH SIBJISETCS KaKHM-TO IIpH-
GiuKeHueM K  12-3ByKOBOMY  paBHOMEPHOTEMIIEPHDOBAHHOMY
CTpPOI0 M OGYCJIOBJIEH 30HHOM MPHUPOJOH HAIUEro Cayxa.

Vitak, Mbl JOJKHBI pasiuyath ABa BuAa 12-3ByKOBOTO paBHO-
MEepPHOTEMIIEDHPOBAHHOTO CTPOS: OTBJIEUEHHO-TEOPETHYECKHI], KO-
TOpBIH CYIIECTBYeT TOJBKO Ha Gymare, M IPaKTHYECKHH, B KOTO-
POM HCIIOJIHSIIOTCST H BOCIPMHMMAIOTCS MY3BIKaJIbHBIE NPOH3BENe-
HHs, a TaKXe HACTPAMBAIOTCS My3bIKaJbHEIE HHCTPYMEHTHl (IY-
XOBLIe HHCTPYMeHTBHI, (hopTenuano). DTOT CTPOi, Gojiee Wik MeHee
NpHOJIMKAIOIMICA K TEOPETHYECKOMY, MOXHO HasBaTh JBeHal-
IATH30HHBIM PaBHOMEDPHOTEMIIEPHPOBAHHBIM MY3HIKAJIbHEIM CTPOEM.

1 Cm. Tap6ysop H. A. BHyTpH3OHHBIH HHTOHAUMOHHBIA CJIyX H MeTOZBI
ero passurusa. Man. Mysrus, 1951 r.




MPHJIOKEHHA

AKYCTHKA 3AKPBITBIX NMOMELLEHUNA

§ 1. CeoGonHoe pacmpocTpaHeHHe 3BYKOBbIX BOJH B 32KPHITOM TMOMEIICHHH
OTPaHHYEHO MOBEPXHOCTAMH CTeH, MOTOJKA, Moja, MeGeNd M T. IL [Tpu compu-
KOCHOBEHHH 3BYKOBBIX BOJH € YKA3aHHBIMH IOBEPXHOCTSMM 9SHEprus HX ua-
CTBIO OTpAXKaercs, YacTblo NMPOHHKaeT B HOBYIO CpEny. COBOKYIIHOCTb ~ BCEX
ABJICHH{, BHI3LIBAIOIMX NOTEPI0 SHEPTHH 3BYKOBBIX . BOJIH, PacnpOCTpaHSIONHX-
¢ B NMOMEIIEHHH, HA3BBAeTCS <«IOMJIOLEHHEM 3BYKa». Benuunna morJomepus
SHePrHH 3BYKOBBIX BOJH I[OBEDXHOCTSIMH DasHBIX MaTepHaIOB—pA3NHUHA. Tlo-
BEeDXHOCTH MeTalula, KaMHs, Mpamopa, 6eToHa H J[epeBa MOINIOWAT He3Ha-
quTeNbHEOE KOJHUECTBO majaiomell 38ykoBoll sHepruH. HaoGopor, moBepXHOCTA
MODHCTHIX MaTepHaJIOB: BOHJOKA, TKaHe# M Mp., TOMMOWAKT 3HAUMTENBHOE
KOJIHYECTBO 3BYKOBOH 3IHEDTHH.

OIMH M TOT e Marepuaj He B ONHHAKOBOH CTENeHH IMOrJOIMaeT 3BYKH
paanuuHOl wacTOTH. Tak, Hampumep, TUIOTHBIE TKAHM: [DANHPOBKH, 3aHaBe-
CH H T. I, HONJIONIAIOT SHEPTHI0 BLICOKHX 3BYKOB 3HAUHTENbHO GoJjee, UeM
HH3KHX.

C u3MeHeHHeM CHJIEHI 3BYKa MDOIMOPIHOHAJBHO H3MEHSeTCs BeNMYHHA Io-
rJOMmEHHOH M OTPAaXKEHHOM SHEpruH, MOITOMY COOTHOLIEHHE MEXAy HHMH
ocTaeTcsl MOCTOSHHbIM. Takum o6pasoM, AJs JAaHHONO MartepHajsa H omnpene-
JIEHHOH YACTOTH 3BYKa TMOIVIOWiEHHAs SHEpPrHsl BCEria COCTABJSET ONHY U TY
JKe YacTh SHEprHM MafaloOMUX 3BYKOBLIX BOJH, HE3aBHCHMO OT CHJIbI 3BYKa:

OTHoOLIEHNE TIOIJIOMEHHOH 3BYKOBOH SHEPrHH K [OJHCH 3HEpruu najaawo-
IIX 3BYKOBBIX BOJH HA3bIBAETCA «KO3(HIHMEHTOM MOIVIOWEHHs 3ByKa» H 060-
3Hayaercst uepes «. Eciy, HanpuMep, KOI(GHUHEHT IOIJIOLIEHWs 3ByKa Y JH-
Homeyma pased 0,03, TO 3TO 3HAUMT, YTO NPH OTPAXKEHHH 3ByKa OT JHHOIEYMA
[OIIOIAeTCsl TPH TPOLEHTA najalomeil 3BYKOBOH SHEPrHH.

OTHOLIeHHE OTPaxKEHHOH SHepruH K nafaioulefi HashBAETCS <KOIPHIH-
eHTOM OTpaKeHHd 3ByKa» M oGosHayaercs uyeped . CymMa MOMVIOUIEHHOH H
OTpaeHHO!H SHEPrWH paBHA SHEPrHM Nafalomed HiH: o g=I.

Taxk Kak 3BYKONOIVIOLIEHHE MaTepHajla H3MEHsieTcs ¢ H3MEHeHHeM 4YacTo-
TH 3ByKa, TO /IS XapaKTePHCTHKH 3BYKOTOIVIOLIEHHs 3TOro Marepuana mnpH-
BOAAT KO3(UIMEHTH TOMVIONEHHs MpH 3ByKax pasjuyHbIX uactor. Ecaum yxa-
gaHue Ha YacTOTY 3BYKAa OTCYTCTBYeT, TO YC/AOBHO NMPAHHMAICT KO3 (DHULUEHT Io-
rJIOUIeHHs AJis 3ByKa cpepHedl uacroTel—512 K/C.

B mmxecmepyiomeil TaGJHIle NMOMEIIEHE! KO3(HUHEHTH 3BYKONOIJIOMICHIST
#exoTopbiX Matepuasos. (CMm. 1-1o Tabn ma crp. 220).

Ilns Gojlee PaBHOMEDHOIO TOIVIOLIEHHs 3BYKOB DasjMyHON 4acCTOTHI CIe-
IMAaJbHO H3FOTOBJSIOTCH OO/MHIOBOUNbIe MaTepuasbl (CM. 2-10 Tabu. Ha CTp. 220).

§ 2. B 3akpHITHIX NOMELICHHSIX 3BYKOBBIE BOJIHBI, PACNpOCTPaHAACh -OT
HCTOUHHKA 3BYKA, MHOTOKDATHO OTPAXKAIOTCA OT CTeH, motojika u moga. Or-
paXKeHHble 3BYKH HACTONBKO GHCTPO CJEAyIOT APYr 3a APYroM, uTo HaGmona-
Teqb He pA3NMUaeT KAX/IBH OTDAXKeHHBIH 3BYK B OTHENbHOCTH. Benexcrsne
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MHOTOKDATHOTO OTPaKEHHs OT [OBEPXHOCTed NMOMelLIeHHs o6umas SHEeprus 3By-
KOBLIX BOJIH, BOCHDHHHMAEMBIX CJIyLIaTeJqeM, 3HAYHTEJbHO G6oJiblie SHEDruy
TEX BBYKOBBIX BOJIH, KOTOPHI® MIYT HENOCPENCTBEHHO OT HCTOUHMKA 3ByKa IO
OpsiMoMy nyTH. IT09TOMY 3BYKM B 3aKPHITHIX IOMemeHHSX Gosee TPOMKH,
4eM Ha OTKDLITOM BO3IyXe.

Kosguuuenrnt nornomenns ssyxa

Marepuaau
128 | 256 | 512 | 1024 | 2048 4096 x/c
Beron 0,010 | 0,012 | 0,016 | 0,019 | 0,023 0,035
Kupnuunas crena 0,024 | 0,025 | 0,031 0,042 | 0,049 | 0,07
{lrykatypka 0,020 | 0,024 | 0.034 | 0,030 | 0,028 | 0,043

JepeBsiHHas oGHBKa 0,098 | 0,11 0,10 0,081 | 0,082 | 0,11
Ipamup. co cknagkamu 0,07 0,37 0,49 0,81 0,66 0,54
Boiinox (2,5 cm toamun.) | 0,09 0,34 0,55 0,66 | 0,52 0,39
MyGnuka, cugsman B 3aze] — —_ 0,96 — — —

OTKpBITOE OKHO — — 1,00 —_ — —

Kosguuuentst nornomenus 3syka
Marepuaam

128 | 256 | s12 | 1024 | 2048 |4096 x/c

AxyCTHYECKHI HesoTeke
(tum A) 0,14 0,16 0,24 0,23 0,23 0,23

AxycTuyeckas wrykaryp-
ka Mock. apxurekr.
HH-Ta Mapku ALII ,20 0,22 0,28 0,32 0,32 0,40

TTauter ac6ecroBue Mock.
ApXMTEKT. MH-TA Map-
ku ALIA 0,32 0,38 0,35 0,35 0,37 0,35

Korna mcrounmk sByka nepecraer sBywarts, Mbl eme cTMmHM nocje 3To-
TO 3BYK, KOTODHI, NOCTENEHHO 3aTHXasl, Uepes HEKOTOpOe BpeMsl HaMH yXe co-
BEPLUEHHO He OILYIaeTCs.

Hanuuue sBykos B moMemennn mociie Toro, Kak HCTOYHHK 3ByKa nepecral
3Byuarh, HasblBaeTcs «peBepbepamHeil»,

Hpononxkurensuocts pesepGepamui, T. e. BpeMs, npollefuiee ¢ MOMeHTa
TIPEKpALIeHHs 3BYYaHHs HCTOYHMKA N0 MOMEHTA MpEeKpaljeHHs BOCIIPHSITHS
3BYKOBhIX BOJIH, 3aBHCHT KaK OT aKYCTHUECKHX CBONCTB [OMEIIeHHs, TaK U OT
FPOMKOCTH HCTOYHHKA 8Byka. Mepoii aas cpaBHemms peBep6epanuu -pasnuy-
HEIX TIOMEIIEHHH SBIETCA BpeMs, B TeueHHE KOTOPOTO CPENnss IIOTHOCTh
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3BYKOBOH 3HEPIHH B IOMEIIEHHH YMEHbIIAeTCs B MHIUIHOH pas (ua 60 nod).
Takasi peBep6epaiusi Ha3blBaeTCs «ctanpaprtHoi». Koraa ropopst o BeJHYHHE
pesep6epalii B I[OMEIIEHHH, TO BCErAa HMEIOT B BHAY BpeMd CTaHAapTION
peBepbepauuu

Benuunny peBepGepaliH ONPEAENsIOT C MOMOWIbIO CMEUHATbHEIX MpHGO-
pOB, HA3BIBAaeMBIX «peBepbepoMeTpaMu».

BesnunHa pesepbepauny 3aBHCHT: 1) OoT oObeMa MOMeILEHHS, 2) or BeJH-
YHHB! ITOTJIOLIEHH .

C yBennuewkeM ofbeMa MOMelleHHs peBepOepallds YBeJHUHBAETCH, Tak
KaK YUTHHSIOTCS TyTH OTPAXKAIIIUXCA BOJH M OTPaKeHHble 3BYKH 3amasjbl-
BaloT GoJsiblie.

C ysenuuenneM OGLIETO NOIJIONIEHHs 3ByKa peBepGepalldsl yMeHbLUAercs,
TAK KaK SHeprHsl OTPAXKAIOLMXCA 3BYKOBBIX BOJH ObICTPO YOBIBAET M BOJHEL
CKOpee 3aTyXalor.

VBenHueHHe 06beMa NOMeEIIEHHs BHI3LIBAET TaKXKe H yBeJHueHHe OOLero
[OTJIOMEHUs] BCJEACTBHE YBeJMUeHHs IUIOAAH MOIJOMAOUIMX NOBEPXHOCTel.
OnHako peBepGepalisi MpPH STOM BCe K€ YBENHYHBACTCs, TAK KakK JHedcTBHE
yBeJHueHHsi 00beMa MpeBHIIaeT AeHCTBHe yBeJIHYeHHS MOINIOWIAIOUAX MOBEpX-
HocTed.

AKYCTHUECKHe KAuecTBa MNOMEIIEHHs CYIIECTBEHHO 3aBHCAT OT HMelomiel-
ca B HeM peBepGepauuu. PepepOepauusi, yBequunBas 'POMKOCTb 3BYKOB, Ipei-
CTaBJSeT C 3TOH TOUKH 3PEHHS MO.JOXHUTEJbHOE SIBJICHHUE.

OnHako NpH CIMMWKOM Goibuof peBepGepallid OT3BYKH, NMPUMEIIHBAsCh
K NOCHeAYIOUIMM 3BYKaM, CO3[4lOT TYJ M JeNaloT pedb HesiCHOH, a MysHl-
KaJbHOE NpOM3BefeHUue GecropsiouHOH cMecblo 3BykoB. CaMKOM Manas pe-
Bep6epauys, He CBs3bIBaf Mexay COGOH mocieloBaTeNbHLIX 3BYKOB, [€Jaer
My3BIKATbHOE HCTOJHSHHE CYXHM, OTDHIBHCToIM. CJIBIUAMOCTE NpH Malloi pe-
BepGepaldl yXyaIIaeTcs, TaK KaK YMEHbIIAETCs IPOMKOCTb 3BYKOB.

JIns KaxAOro NOMEIEHHS, B 3aBHCHMOCTH OT €ro HasHaueHHs (KOHUepT-
HHl 3an, TeaTp, aylMMTODHs, KHHOTeaTp, PagHOCTYMHsi), CYLIECTBYyeT CBOS HaH-
Jyuiuasi «ONTHMajbHasA» peBepOepanus.

BenuunHa onTHMyMa peBepGepanu¥ B JaHHOM TIOMELIEHHH ONpelefderca
SKCIIepHMEHTANbHO, CIYXOBOR 3KCIepTH3oH M mpHGOpaMH.

Tak kak pesepGepauus 3ByKa B NYCTOM [MOMEIUEHHH 3HAYHTENBHO pas-
HHTCA OT pesep6epaluH B HANMOJHEHHOM NyGIHKOH HOMEMIEHHH, TO NMpH ompe-
JAelleHHH ONTHMyMa peBepGepalMH YYHTHIBAIOT MPUCYTCTBHE B NOMeELIECHHH
ny6JMKH, CHJBHO IOrJCIIAIoNel 3BYK.

B kauecrse npumepa MOXHO mpusecTH KononHeli sam JloMa coi03CB B
Mockse. dtot 3a1, ¢ o6bemMoM B 12500 M3, mDH HanoJHeHHH ero myG6.uKCH,
uMeeT pesepGepaunio 1,72 cek, sBIAIOMYIOCS ONTHManbHOH. B mycToM xe 3a-
Jie pesep6epauns upesMepHO BequKa — 3,55 CeK, W aKyCTHKa €ro HeyAOBJIETBO-
pHTeNbAA.

Huxe npuBeneHbl TNpHMepHbIe 3HAuUeHHs ONTHMyMa peBep6epaundd s
KOHIEPTHHIX 3aJl B 3aBHCHMOCTH OT HX o6bema

O6beMm M3 Onrumym ' O6bem M3 OntuMyMm
peBepb. cex. peBepb. cex.
mo 300 Or 0,8 no 1,06 | 15000 1,72
700 L1 20000 1,8
1000 1,22 30000 1,91
1500 1,3 45000 2,01
3000 1,42 60000 2,1
5000 1,5 80000 2,2
10000 1,64 i 100000 2,24

B noMelleHHsiX, NMpeIHAa3HAYEHHBIX IJsi peun (IApaMaTHuYeCKHe TeaTpHl,
AYIMTOPHH). ONTHMYM peBep6epaudd HECKOJbKO MeHblle, 4eM B KOHUEPTHHIX
3ajax Takoro xe ob6bema.
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Mcnpasienue aKyCTHKH MOMEIUEHHS B MepBYIO ouepenb CBONHTCH K YC-
TaHOBJEHHIO B HEM ONTHMAaJbHOH DeBepGepauHA.

Boabuiyio pesepGepanuio MOXHO yMeHbLIWTb, C ONHOH CTOPOHBI, NyTeM
YMeHblIeHHsT 006beMa HOMEIUeHHsi (NyTeM BBIKTIOUEHHS 9acTH [0CJIeIHero); ¢
HOPYrofi CTODOHol, B IOMEINEHHH NAHHOTO O6beMa I/t H3MeHeHHS peBeplepa-
UuH IIOJL3YIOTCS YMEHbLIEHHEM HJH YBeIUUeHHeM OGILero MOIVIOMEHHs 3BY-
KOB, IOKPEIBAs CTEHBI MAaTEPHANOM C APYTUM KO3(MDULUHEHTOM INOT/OMEHH:, 3a-
MeHsS KeCTKVIO Mebesib MArKOH H T. I

Ilpu momGope 3BYKONOMMOWMAIOMMX MaTepHANOB Aus TIOJyUeHHsT OITH-
MaJIBHOH peBepOepaluH HYXHO YUHTHIBATE WX KOSMHIMEHTH NONJIOLIEHMs He
TONBKC IJISl 3BYKOB CPEIHEH BBHICOTHEI, HO M IJIsi HHU3KHX ¥ BHICOKUX. Tak, Ha-
TIpHMED, TOKphITHE CTeH BOMNIOKOM MJH MaTepHell YacTO NaeT HeyHOBJIETBO-
PHTEJIbHBIE DEe3y/IbTAaThl, BCJEACTBHE TOrO, YTO 3TH MATEPHAAb  MOIMOIIAIOT
BBICOKHE 3BYKH 3HAUHTEJIbHO CHJ/IbHEE, YeM HH3KHe (3TO MOXKHC BHIeTb H3 Tal-
JHUBL HA CTP. 220; HM3KHE 3BYKH NEJAIOTCH OT 3TOTO IPOMYe BLICOKHX.

st yMeHbIIEHHs 3aBHCHMOCTH peBepGepaliH OT PasiHIHOTO KOMHYeCTBA
ny6nukn MeGelb A CHAEHHS YacTO OGHBAIOT MSTKO MaTtepHeH, CHJIbH, MO-
rIomamnme 3ByK H NPH OTCYTCTBHHM CHASIUMX HA Hefl CiyliaTener.

CyuiecTByioT (OpMyJH, yCTAHABJIHBAIOLIHE 3aBHCHMOCTD MexXay peBepGe-
paumeit, moriowenneM H o6beMoM nomemenus. HawmGonmee mpocrofi u mocra-
TOYHO TOYHOH /I NOMEINEHHH CpeiHell BelWUHHE (He CJIHIIKOM 3aryymeH-

0,164 v

a8’
rae t—speMs cranmapTHOR peBepSepamuu (mas 3ByKa CpefHed TPOMKOCTH);
V— 06beM NOMEIIEHHST;
S —ofmast mromans BCeX SBYKONOIVIOLIAIOMIAX TOBEPXHOCTEH B mOMe-
LIeHNH;
% — CPeAHHIi KO3(HLMEHT 3BYKONOIJIOLEHHSI 3THX MOBeDXHOCTell.
ITo sTo#t ¢opMysne MOXKHO BBLIYHCIHTH BEJIHYMHY OOLIEero 3BYKOIMOIJIONIE-
HHf, HEOOXONHMOIO /S TONYYeHHs ONTHMYMa peBepGepauun. JLIsi 3TOTO,

0,164- v

t
CIeNyeT NOACTABHTb B Hee BMECTO V H S HX YHCJIeHHbIe 3Haqex§hx, a BMecTo
t—BesHUHHy ONTHMyMa peBepGepaiHH.

§ 3. Kpome ontumanbHoit pesepGepaunn, s XOpolue#l aKyCTHKH IOMe-
lueHHs GoJblioe 3HAYEHHE HMeEeT pPAaBHOMEPHOCTE pacmope-
AeNeHHss 3BYKOBOH sHepPrHHW B NOMemeHHUH B nomemeHHd-
AX  YINUHEHHOH (OPMBI C 3TOH HEJbI0 MO3aAH HCTOUHHKA 3BYKA, HAXOASIEro-
CA B ONHOM KOHLE TNOMEIIeHHs (HanpuMep, Ha 3CTPaje) 4YacTo YCTPAHBAIOT
OTPaXaIolLyi0 NOBEPXHOCTb JJIS HANDABAEHHS 3BYKOBBIX Jiydedl B APYrofi Ko-
Hell NOoMeLleHHs.

TloBepxHocTH, OTpakalolHe B HYXKHOM HaNpaBJEHHH 3BYKOBBIE JIyUH,
TMPHMEHSAIOT OGbIYHO B KOHLEPTHBIX 3CTPAajaX Ha OTKPHITOM BO3AYXE; 3TH IO-
EeDXHOCTH, HMelollHe (OPMY DAKOBHHBI, OTpaxas B CTOPOHY cJyaTeseft
SBYKOBLIE JIyUH, OTYACTH BO3MEINAIOT YMeHblIEHAe I'POMKOCTH 3BYKOB Ha OT-
KDLITOM BO3/yXe, BCJIEACTBHE OTCYTCTBHS peBepGepalHH.

PaBHoMepHOCTH pacripejeneHHs 3BYKOBOH SHEPrHH B MOMEIIEHHH CIOCOG-
CTBYeT paCCeMBAHHe 3BYKA, YEro MOXHO [NOCTHTHYTb, NOKDBIBAS OTpPAaXKAIOLIHE
MOBEPXHOCTH CTEH HJIM MOTOJKA JIEMHBIMA YKpalleHHsMH, 6apeibedaMu H T, I
Hanuuwe B nomemeinn mnomepxmocTefi BBIMYKJIOH  (hOPMBI, PaCCEMBAIOIIAX
SBYK, HampHMED, KOJIOHH, TaKxke GJIarONpHUSTCTBYeT PaBHOMEDHOMY pacmpe-
AEJIEHAI0 3BYKOBOH SHEPrHH B mnomemeHnH. OfHAKO ClenyeT 3aMeTHTb, UTO
CIylaTe b, HAXONAWMACA 3a KOJOHHOH BHAUMTEJbHOH TOJILMHEL, MOIKET CJIbI-
IIaTh BLICOKHE 3BYKV XyXKe, YeM HH3KHE, BCIENCTBHe AMDPAKIMH 3BYKOBBIX
BOJH MPH OOTEKAHHH HMH KOJOHHBL

IToBepxnocTH BOTHYTOR (OPMBI MOTYT CO34ATh B MOMELIEHHH cephbesHhie
HENOCTaTKH aKyCTHKH. Tak, BOrHYTHIH KyNos00<pasubfi IOTOJIOK, cobupas
BC® OTpaXKEHHbIE MM 3BYKH B ONHOH TOYKe—cOKyce, CO3LaeT SIBIEHHE 3XO.
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Cnymatens BOCTpPHMET IDH 3TOM CHauaja NpsMoff 3BYK, HAYIIHA Hemocpen-
CTBeHHO OT HCTOYHHMKAa 3RVKa, a 3areM, Uepe3 HEKOTOPOe BpeMs, OTPaxKeHHHIH.

Ox0 MemaeT pa3fopYHBOCTH peYH H MY3bIKaJbHOMY HcrnonaHeHuio. J[Last
yCTpaHeHHsI 3XO CleayeT H3MeHHTb (OpPMY BHI3HIBAMOILIEH 3XO IIOBEPXHOCTH,
clenaB, HanpHMep, H& Kynonoo6pasHOM IOTOJKE IEPeKPLITHE HIH YCTPOMB HA

HEeM HEeDOBHOCTH, pacCenBaloUIne 3BYK.

KpoMe yka3saHHEIX HELOCTATKOB AKYCTHKHM MOMEUIeHHH, NPOHCXONSIIHX OT
WIOXOH peBepGepamid H (OPMBI OTPaxalOMIHX NOBEPXHOCTEH, MOTYT HMETb
MeCTO TaKXKe HEeNOCTATKH aKyCTHKH, BHI3bIBaeMHe I[IPETOMIIEHHEM 3BYKOBHIX
BOJIH CTCSMH BO3LyXa pDAasJHYHOH TEMIEPaTyphi, Pe30HaHCOM H CTOSUHMH

BOJIHAM 1

3TAJIOH BBICOTbI

(yacroTnl)

MepunoM (3TajloHOM) BBICOTH 3ByKa INIDH HACTPOIKe MY3HIKAJbHBIX MH-
CTPYMEHTOB OOBIYHO CAYXKHT KaMepToH! O npegcraBiser coGod CTajb-
HOH CTepXeHb NPSMOYTOJBHOTO HIH KBaAPATHOTO CeueHws, coruyreii U —
0o6pasHO Tak, YTO €ro JBe BeTBY HIYT mapasnnensHo. Ha sepuwne mnsruba
CTEPXKHSI KaMePTOH MMeeT HOXKY, 34 KOTODYIO ero AepxKaT MPH f0Jb30BAHWH

(puc. 82).

Haru6 crepxHs KaMepTOHA BHI3HIBAeT COMHIKEHHE €ro IJIaBHEIX Y3NOB,
pacrnoJaralmomuxcs MPHMEPHO B TOYKAX MepexXofa NpSMBIX BeTseHd 8 HMKAee

3aKpyrJIeHye. |

Bynyun B036yxIen ymapoMm
nO KOHIYy OJHOH U3 BeTBel,
HIH HHBIM CIocoGoM, KaMepTOH
TPUXONHUT B KoJeGaHMe H Haud-
HaeT H3MaBaThb Uepe3 HEKO-
TOpOe BpeMs TPOCTOH TOH, mpa-
KTHYeCKM BecbMa GIH3KHE K
cuHyconganpHoMy. Ilpn  3tom
KOHIILI ero BeTBeil KojeGaoTces
B ONMHAKOBOH (pase (HO B mpoO-
TUBONMOJIOZKHBIX ~ HANPAaBJIEHUAX)
H ¢ HaubosblIel aMIJIUTYIOMH;
koseO6aHHe ¢ NPOTHBOIOJIOXKHOMN
$a30lf, HO C COOTBETCTBEHHO
MeHblIeH aMIIUTYLOH, BO3HHKA-
eT B Jyre KaMepTOHa, NOCTHras
MakCUMyMa B TOUKe IMpPHKpel-
JIeHHSI DPYKOSITKA.

Ecan kamepron ykpemmen
Ha OTKPBITOM € OXHOH CTOPOHLI
IepeBAHHOM smuke (puc. 83),
[OJOCTE KOTOPOrO HACTPOeHA B

Puc. 83

! Pycckoe HasBaHHe «KaMepTON» HempaBHJIbHO, TAK KAK HE OTPAKAET CY-
mecTBa €ro ycTpoHcTBa M gaeficTBHs. Ha
BHJIbHEE «BWJIKOH /IS HACTPOHKH».

IPYrHX £3bIKax ero HaspIBAIOT Ipa-
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[e30HaHC C €ro OCHOBHBIM TOHOM, TO MOCJHeJHHH OCOGEHHO YCHIMBaeTCs, JOe-
JlaeTcss UMCTHIM H XODOLIO CJBIIMMBIM Ha PacCTOSHHH L

Kamepton mouts He Hauwen ceGe ynoTpeGierHss KaK 3Byyamee TeJo B
MY3bIKaJbHBIX HHCTPYMEHTAX, eC/Ii He CUHTATh MaJIOyJauHble 4 He IOJyYHBUIHE
IIHPOKOTO NPHMEHeHHs] KaMepPTOHHbIE KJIaBHDH, HO 3aTO CJYXKHT IJisl IOJiyue-
HHSl HODMaJNbHOIG TOHA NLY HACTPOHKE MY3bIKAJbHBIX HHCTDYMEHTOB KakK BHG-
paTop, JaloWHUH NPaKTHYECKH He H3MEHSIOIHHACH OT BPeMEeHH 3BYK IOCTOSIHHOH
BHCOTH. Or Gbul H306pereH B 1711 r. npuaBopHeiM TpyGauoM aHIJIHHCKOM
kopuneBsl Ennszasetol DkoHoM I[llopoM B uMesn Torma BbicOTY 3ByKa al=419,9
ru. C Tex nop BHICOTa OCHOBHOT'O TOHa MY3bIKQJbHOH HACTPOHKH HeNmpephiBHO
noBHanack. Tak, HanpuMep, B 1741 r. Iennenv npumeusn al=4225 ru, a
eo BpeMeHa BeGepa (oxono 1815 r.) a! umeno 423,2 ru. Brictpoe nosbileHHe
CCHOBHOrO TOHA MY3bIKaJIbHOH HAcTpPOAXHM Hawasoch co Bropoii uerBeptH XIX
BeKa, KOTrla B ODKeCTpe CTaju GoJiblile M Yaule IPHMEHSTbCS AYXOBBIE HHCTPY-
MeHTH. PasorpemaHue moc/leJHHX AbIXaHHEM BO BpPeMsi HIDbl BbI3bIBAJIO ICHHI-
IIeHHe HX 3BYKOB, a 3TO B CBOIO oucpelb MOGYKAaJ0 MOACTPAaHBAThb BhILIE H
ocTajlbHble HHCTPYMeHTH! opkectpa. B 1826 r. B [lpesnmeHcKofi omepe mpiiMe-
Hanoce a'=435 ru; B 1841 r. B Ilapuxkckoit omepe a!=453 run. Okomo 3TO-
ro xe BpemMeHd B Benckoii onepe jgomiu moal =456 ru u Jaxe IO
a'=466 ru! ITpoTecTs! BOKAa/JHCTOB 3aCTaBHJIH NMPHUHTH K COTJIALIEHHIO 00 ycTa-
HOBJIEHHH GOJlee HH3KOTO MeXIYHapOIHOro CTPOsSi; B KauecTBe TaKOBOI'O YxKe
B 1859 r. ITapuxKckoii KOHCcepBaTOpHell GbLI MDHHSIT «HOPMAJIBHBIH KaMepTOH»
(diapason normal) a!=435 ru, npusHanum# B 1885 r. Ha KOH(EpeHUHH B
Bene kak MeXIyHapOXHBIA 3TaJOH OCHOBHONO TOHA MY3bIKaJNbHON HAcTPOMKH H
fIpHMEHSBINHIICA BIIOTb N0 HEIAaBHETO BPEMEHHd OTPOMHBIM  GOJBLIHHCTBOM
CTpaH B KayecTBe OCHOBHOH eQHHHIB NDH HACTPOHKe HHCTPYMEHTOB.

B nocnennne mecsTHNIETHS NOSIBHIACh TEHJEHLHUSI K YCTGHOBJEHHIO HECKOJb:
KO Gosee BLICOKOI'O CTaHJapTa OCHOBHOrO MY3EIKAJBHOrO TOHA; TaK HampHMeD,
3 AHruuH OblT mpHHAT cTpolf @!=439 ru, a B 1825 r. HanuonambHoe 610po
craugapros CIA npuusto a!=440 ru npu 68° dapenreiita (20’ 1I) 2.

B Poccuu, cormacHo pemenuio BeHckolf KoH(epeHLHH, NPHMeHAICA
crpoii a'=435 ru; omuako ¢ 1 simBaps 1936 r. B CCCP npuusar B KauectBe
065132Te/IBHOr0 K YNOTPEGJEeHHI0 OCHOBHOTO TOHA MY3bIKaJdbHOA HAaCTDOHKH
ToH a'=440 ru npu 20° Lleabcus, T. e. coemajaouyi co crangaprom CIHA
(OCT—7710).

JIOTAPU®PMHUYECKOE HCYUCJTIEHUE UHTEPBAJIOB.
HEHTbl U UX NPUMEHEHHE

Benuunna J060ro WHTEpBaja MOXKeT ObITh BhIpa)KeHa B BHIE OTHOLICHHS
yHcesn KoneGaHWH BXOASIIHX B €ro COCTaB TOHOB. PaBHBIM 06pa3oM Mhl BHIe-
JIM, UTO TNPH CJIOXKEHHH HHTEPBaJOB HEOOXOAHMO MEPEeMHOXHTb MeXILy co6oH
BHIPAXKAIOI[HE MX WHTEPBaNbHBIE KO3(HIHMEHTH, a NPH BHIYHTAHHH HX IpYr
H3 Jpyra—pasfejHTb OAMH HHTEePBANbHHIA KO3(HIMEHT Ha ApYyroi.

TakuM 06pa3oM, OTHOCHTEJNbHO INpPOCThIe HeHCTBHSI—CJIOXKEHHE H BbIUH-
TaHWe—B TAKHX CJAVYAAX NPUXONUTCA 3aMeHSTb Ooslee CJIOKHBIMH apHpMeTH-
YeCKHMH NeHCTBHSIMH—YMHOXEHHeM H J[ejleHHeM Jpo6eH.

B neasix ynpomeHHs MaTeMaTHYeCKHX OMepauHil mpH pacyeTax HHTepBa-
JI0B, Ilesecoo6pa3HO NMpPHMEHATb He caMble OTHOLIEHHS 4acTOT KosjeGaHHfA BXo0-
ASUHX B HHX TOHOB, HO JiorapH(MH 3THX oTHouweHH#. Torma cioxeHHe HH-

1 B mepBblfi MOMEHT KaMeDTOH JaeT HeCKOJbKO HerapMOHMUYeCKHX o06ep-
TOHOB (CM. KosieGanusi crepxHed—cTp. 50), KOTOphle OZHAKO OYeHb GHICTPO
saTyxalor.

2 B CIHIA npuMeHsietcs JABa YDPOBHS BBICOTHl HACTPOfKM: TaK HashiBae-
MBI HU3KHI CTpoﬁ (tow pitch), cooTBercTByIOLIHE yKa3aHHOMY CTaHIapTy,
BeicOKH# cTpoit (high pitch) mpu a'=457 ru, npumeHseMsifl npeumymecmen-
HO B IXKa3-OpKecTpax.
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TEPBAJIOB BBIPABHTCS CJIOXKEHHEM MX JOrapu()MOB, a BLIYHTAHHE — BHIYMTA-
HHEM.
B camom nene, ecnn Tpevyercs CIOXHTH ABAa HHTEpPBAJA C OTHOMICHHAMH:

f, s
J7R
TO, MePEMHOXKas HX, MHl MOJYYHM: bl :»fi=-—.£3
f2 f«t fz * f4
TO Xe B Ciyuae Bbmmaﬂml:—fl—: S _fi s
L fi fofs '

Ecin e MH 3aMeHHM OTHOLIEHHS X JorapHdMami, To TOJIyYHM Clenylo-
e BhIpaXKeHus:

a) JJs CHOXEHHS HHTepPBaJIOB — (logf.—logf.) + (logfs — logf,)

6) Z4Js BBIYUTAHHS uHTEpBANOB — (logfi—logf,) — (logf s —logf,)

Tak kax norapuQMbl HHTEPBAJIOB MOTYT ObiTh BHYHC/EHHI 3apaHee, TO
yKasaHHble QeACTBHS ABJAIOTCA BECbMa NMPOCTBIMH ONEPALHMSMH, TeM 6oJiee YTO
H OKOHYAaTeJbHBIE De3yJbTaThl MOTYT OHiTb HENOCPEACTBEHHO HalfifleHn B Cre-
LHAJIBHO DPACCYMTAHHBIX TaGJHLAX.

[TonbsoBanne norapHpMaMd HHTEPBANOB OCOGEHHO yH0GHO HIJsi pacyeros
TEeMNepHPOBAHHBIX HHTEPBAJIOB; B ITHX CHyyasx, GJarofaps MOCTOAHCTBY OT-
HOIIGHHI YHCeN KONeGaHHi B ONHOMMEHHEIX HHTEPBAJaX, JIOrapU(MH HMX TaK-
¥Ke 6yAyT OZHHAKOBLIMH.

Bo Bcex cilyyasix HCUHC/IEHHS HHTEDBAJOB B JorapuMax HauGosee lue-
71ec006pa3HO NPHMEHATb JIOTADH(MEl, BHIYMCIEHHbBIE NIPH OCHOBAHHH 2. Ipu
STOM COOTBETCTBYIOUIHE HHTEDPBAJbl BO BCeX OKTaBax GYAYT HMETb OXHHAKO-
BRI MAaHTHCCEl, OTJIHYAasCh TOJBKO XaPaKTEDHCTHKAMH, COOTBETCTBYIOUIHMH
HOMEpaM OKTaB, T. €. JIOraPH(MH HHTepPBAJOB GYAYT COOTBETCTBOBATb HX
KayecTsaM.

IIpuMensist Takylo cHCTeMy JOrapu(MOB, JIETKO BHZETh, uTO BeJHUHHA
Jiorapu¢Ma uHTeDBaJa DABHOMEPHOH TeMIepalHH ¢ n CTYIEHSIMH B OKTaBe

1
6yneT paBHa PR

Bennuuna kakoro-nmm6o HHTEpBasa B ONAX OKTaBHI BBIDA3UTCA  TOrZa
.S )
¢opmymnoii: /—:2N unn N =log, —;—)
2 )
Onmako H3MepehHe HHTEDBANOB B HONSX TaKOM KPYNHOH eQHHMUH, Kax
OKTaBa, He COBCeM ynoGHO. Ecim B3AT 3a eAMHHIY MONYTOH pPaBHOMEPHOTEM-
NepHPOBAHHOA 12-3BYKOBOH CKalb, TO BENHUYHHA KAKOrO-IHG0 HHTepBala B

S f,
ROJIAX 3TOTO IOJIYTOHA BBIPA3HTCS (hOPMYJOL: J;—1=2Emm S=1%log, ('}'—)
2 2
IMpu naubosee TOUHBIX H3MEDEHNSAX MHTEpPBA/OB BHIFOAHO 6paTh emie
MEHDbIIYI0 elHHMLy u3MepeHHs.. Takoi enMHHUEH, MO NpeJOXKEHHIO AHMMHE-
CKOTO aKyCTHKa JJIIHCA, SBJSIeTCS ILeH T, pasHulii 1/100 TeMnepupoBaHHOroO
nonyrona, uan 1/1200 oxraBe. IIpumMeHeHHe LEHTOB OKa3aJoCh BechMa yH06-
HbHIM TIpY TOYHBIX BBIYHCJEHHSX BENHYHHBI HHTEDBAJIOB,
Takum o6pasom, BenqHuMHa J1060r0 HHTEpBaja B IEHTaX MOXeT GHTb BH-
paxeHa cieaywomwed ¢opmyJioi:
s f
_;1_2 9120 uan C=1200 log (fl)
9 2

Ecna npuuath B KauecTse CTaHAApTHOH BHICOTHI. OCHOBHOTO TOHA MY3bi-
KaJbHOA HacTpoiKH a'=440 ru, To 4acToTy JiI0GOro HHOTO TOHA MOXKHO BhIpa-
SHTb CICAYIOWHMH (OpMyJaMu:

15 Mysbikaibhas akycTHka 225



a) B okTaBax— f=440.2N
S
6) B MONYTOHAxX — f=440212
o]
B) B uentax — f=440.2 1200

— —L
f
12 log, (440)

. f
=1:00 A —
C 0 logz(‘“o)

[ToSiCHHM CKa3aHHOe HECKOJbKUMH MNPHMEPaMH BBIYHCJIEHHH:
1. Tpe6yercs HaiiTH yacTOTy KojieGaHHi 3ByKa d, oTcrosiero OT CTaH-
AapTHOro 3ByKa al! Ha 19 moJyTOHOB BHHS.
19

f=440 : 2 12 = 440 : 2,9966 = 146,83
log 440 = 2,6434527
19
— log 271__—_ 0,4766308 _ 146.83
5iees21o — o8 140

2. TpeGyercss HaiiTH yacToTy KoJeGanuii 2ByKd b2, orcrosimiero OT CTaH-
napTHOro 3ByKa a! Ha ONUH IONYTOH BBEPX.

1
f=—440 . 2 12=440 - 1,05946 = 466,16
log 440 = 2,6434527
1

Orciona:

+ log 272 = 0,0250858 __ loo 466.16
3,6685385  C
3. Tpe6yerca HaiiTH BenumuumHy uutepsana 435:440 u BeIpasuTh €€ B
LeHTax. '
C == 1200 log, 435 =100 - (—0,0168233)= —20,2
440
log 1200 = 3,0791812

+ 107 0,0168233 = 8,2259120
1.3050032 = log 20,183

IpakTHueckH HauGonmee ynOGHO MONB3OBATBCS TOTOBHIMH  TaGaHMLaMi
WM HOMOrpAMMAaMH, BHIYHCJEHHEIMH [0 BBIIETIPUBENEHHBIM (oOpMYyJaMm H H3-
CaBJSIOMAM OT TOBTODEHHSI TAKHX [OBOJIBHO CJIOXHBEIX BBIYHCIEHHH.

Ipumep Takoii HOMOrpPaMMEl [l TOHOB MNEPBOH OKTaBbl AAH HA PHC. 84.

OHa cOCTOMT M3 13 JHHeeK, COOTBETCTBYIOIMX 13 XpoMaTHYecKUM MONy-
TonaM, oT ¢! jmo c2 BralountesbHC. Kaxkmas snHefika paspgenena Ha 100 pas-
HBIX uacTeli, COOTBETCTBYIOIHX L eHTaM. Ilomemas Ha ee CepeinHe HOD-
MaJbHYI0 4acTOTy OHOTO M3 CTAHAAPTHBIX TOHOB TEMNEPHPOBAHHOH TaMMbI,
ME HMeeM N0 HanpaB/ieHHIO BJIEBO—IOHHXCHHE NAHHOTO 3ByKa A0 50 me-
TOB,—H BNpaBO—TIOBHIIeHHe N0 50 MLEeHTOB.

Ceepxy Ha KaxaoH JHHEHKe HAaHECeHhl UYHCIa KoneGanuii 3ByKoB (rep-
IBl, OHMKIH, NEpHOABI), CHHM3y 2Ke IIOCTaBJIeHbl HOMepa IeHTOB, CYuTasg 3a
Hyab ¢! (261,6 ru).
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TNonb3oBaHHe HOMOTPAaMMOH NOSCHHM TPEMS NPUMEPaME:

1. TpeGyercs ompeje/nnTh, Ha CKOJBKO LEHTOB OTJHYAETCS OT HOPMHl 3BYK
¢ wacroTtoifl 421,5 ru?

OrBerT: 826—800=26, 1. e. OoH BhilIe 3ByKa as! Ha 26 LEHTOB.

2. Tpebyercsi onpefe/HTb BeJHYHHY HHTEpBajia MEXAY ABYMS 3BYKaMH
c vacroramd 301,2 u 511,56 ru?

OrBer: 511,5 ru coorsercreyer 1160,5 wenrtam
30,2 , ” 244,0 .
Pa3znocrb==916,5 ueHnram,

T. €. HHTepBaJ O6OJibllleé TEMNEPHPOBAHHOH GoJblIOH CeKCThl Ha 16,5 meHToB.
3. TpeGyercss onmpeleJuTb B LEHTaX BeJHYHHY HHTepBana 7 :4?
OTBerT: .GepeM no TaGiule MOAXOLSIIME KpaTHble YHC/ia KoJeGaHHA H

NepeBOJHM HX, KaK B MNpEeAbAYIIEM IPHMeD, B LEHThl, HanpuMep:

7X70=490 rn — 1086,3 i
4X70=280 ru — 178 o
Pasnocts 986,5 1.

IIpumeuanue. Ecau usMepseMble 3BYyKH HAXOmATcS B JPYTHX OKTaBaXx,
TO, YTeM YMHOXXEHHS HMJH JesneHHs Ha 2, 4, 8 U T. ., uuCjla HX KoJeGaHHH
NDHBOAAT K YHCAaM KoJeGaHHH NepBOH OKTaBhbl, MOCJE Yero MpOAE/bIBAIOT C
HHMH COOTBETCTBYIOLHE ONlepalHH.
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INonykpy:xHble KaHaau 31
IMonycamosByuauye Tema 36
IMTopor GoseBoir 12

ITopor cabimmmocTu 12
[Tpennsepue 33 \
ITpenomnenue 3Byka 223
[pepuiBucTOE pasgpakeHue 25
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dxo 222
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COIIE.P)KAH HE

[penuciioBHe KO 2-My H3jamHiO . ce e
Beeienne . . e

KoneGatenpnbie ABMXeHus. BocnpusitHe 3BykoBhix KoJeGanmii

I'1aBa
I'nasa

Orden nepesiil

1. Tlonsitue o KoJeGaTenbHOM ABHKEHHA .
2. Bricota 3Byka I

I'masa 3. 'pomrocTs 8ByKa

I'masa 4. Tem6p 3ByKa .

F'nasa 5 Bocnpusrue COSB}"{HPI .

I'ntasa 6. YerpolictBo yxa. Pesonancuas 'reopxm T eJIbMTOJIbHa

AKyCTHKa My3bIKQJbHBIX HHCTPYMEHTOB

Fnasa
I'naBa
I'masa
I'maBa
Fnasa
I'nmasa
I'nmasa
F'nasa
I'naBa
I'masa
ITnasa
I'maBa

F'masa
FnaBa
I'nama
T'nasa
FTnaBa

Orden sropoii

anmnapara

1. O6mee nOHSTHE O MYBbIKAJBHHBIX mucrpymem'ra‘(
2. 3BYKOBBIe KOJeGaHis TBEDIBIX Te .

3. YnapHElE HHCTPYMEHTHI .

4. ®oprenuano Lo

5. Apda e

6. CMBIYKOBEIE HHCTPYMEHTHI

7. JlyxoBble HHCTPYMEHThHI .

8. 3ByKoBbIe KosieGatus rasoaépasﬂux e

9. CBHCTAIIME H SI3BIYKOBbIE HHCTPYMEHTHI

10. Opran u OpraHOmOZOGHHE HHCTDYMEHTHI

11. IHCTpYMEHTH € BOPOHKOOGDa3HBIMU MyH,lIUJTyﬂ(aMH .

12. TomocoBolt anmapar uesoseka

Or1den Tperuii
AKyCTHKAa My3bIKAJbHBIX CHCTEM H CTPOEB

1. My3blKaJibHbIE CHCTEMBI

2. KoHCOHaHC U AHCCOHAHC HHTepBaHOB
3. MaTemaTHUYeCKHe CTPOH ..
4. PaBHOMepHbIe TeMIepalHu

5. 3oHHEI CTpOH .

I punroscerus

AxycTHKa 3aKpHITHIX MOMELIEeHHH
DraNoH BHICOTH (YaCTOTHI)

Jlorapugmuueckoe HCUHCIEHHe nHTepBanos "Henrs u mx anMEHeHHe

JIureparypa
AndaBuTHHE yxaaaTenb

Penaktop M. Bunorpanos

-

Koppektop A. PXXe4YykoRcKas

H YeJoBEeYeCKOoro roJocoBoro

5

12
16
19
31

180
197
203
210
217

219
223
224
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TexH. penaktop P. Hefimawn

ﬂon&?éhvho k meyatu 9/I1I 1954 r. Popmart Gymaru 607X92'/,,. Bym. a. 7,375.

Yy4.-u3n. a. 13,0. A 02198. Tupax 5 500 sax3. 3aka3z 1140

IMey. a. 14,75.

Tuno-nutorpagus Mysrusa. Mocksa, Llunok, 18.
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