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BMNJIUB AKYCTUKO-EPIOJION4YHUX OCOBJIMBOCTEN BIAKPUTUX
| SAKPUTUX TPAQULINHUX CONMINKOBUX IHCTPYMEHTIB
HA ®OPMYBAHHA OCHOBHOI'O TOHY 3BYKOPALY

(Ha NpUKJIaJi 3aKApNATCLKUX TPAAMUIHHUX OIHOLiIBKOBHX aepo()oHiB)

Hadisi FaHydenbosa

YOK 781.1:788(477.87)

Y cmammi 30ilicHioembcsi aHanimuyHuUl 0210 ghakmopie ernnuey Ha ¢hopMyeaHHS
OCHOBHOZ20 MOHY COMINKO8UX IHCMpyMeHmie. 3oKkpema, rnpoaHarnisoeaHo creyugiky
pOo3paxyHKy Yacmomu OCHOBHO20 MOHY 8i0kpumux ¢hrielimosux aepogpoHis, yrnepuwe
8 yKpaiHCbKOMYy emHOIHCMpYyMeHmMOo3Hascmei 0b4UCIEHO MEH3Ypy 3akapramchbKux
aepoghboHie. Cmammsi 8iOKpusae MOXIU8OCMI yKpaiHCbKO20 eMmHOIHCMPYMEHMO3Has-
cmea 0551 2nubwoeo MisHaHHA aKyCcmu4yHuUXx enacmusocmed mpaduyitiHux ¢bredmo-
8ux aepoghoHie 3akaprnammsi.

KntouoBi cnoBa: akycmuka, corminika, ocobrugocmi, emHoiHCmpPyMEeHMo3Hag8cmeo,
¢brielimosi aepoghoHuU.

There is an analytical review of the factors influencing the formation of the basic tone
for the pan-pipes. Specifically, analyzed are the methods of the basic tone’s frequency
calculation for the open flute aerophones; for the first time in the Ukrainian traditional
instrumentology a mensura of the Transcarpathian aerophones is calculated. The
article displays the hidden possibilities of the Ukrainian ethnic instrumentology for the
purpose of studying the acoustic qualities of the Transcarpathian flute aerophones.
Key words: acoustics, whistling, ethnic instruments, flute aerophones.

3BYyK € ChifMbHOK MaTepiclo MOBW TBapwH i
nogen, BiH € TaKoX HaMMEHLUOK CTPYKTYPHOIO
OOMHMLEI0 MY3MKW. 3BYK-3HaK SK CMWUCIIOBA Oau-
HULUSA MPONMLLOB LWASX Bid HEYCBiAOMITHOBAHOrO
(HeiHTeHUiOHanNbHOrO) y CiNKyBaHHI TBapwH, 4ye-
pe3 yCBiJOMMEHHS B HAMMNPOCTIWmMX BepbanbHUX
BWCIOBMOBAHHSX MEPBICHOT NIOAWMHM OO0 BXe He-
YCBIOMIMIOBaHUX 3HaKiB-iIHTOHALIN Yy TpaauuinHin
NICEHHOCTI Ta IHCTPYMEHTanbLHOMY MY3MKYBaHHI.

3Hak-iHTOHaUia Mae BMAMB Ha NIOAUHY Ha eMo-
LinHoMy piBHI, die Ha piBHi nigceigomMocTi. Taka
BMacTUBICTb 3BYKO-CMUCITY BUPOONeHa Npupoao
NPOTAroM TUCAYONMITh ICHYBaHHS XXMBOT MaTepii Ha
3emni L. [locnigxeHHAM 06’ eKTUBHUX (hi3UYHMX 3a-
KOHOMIpHOCTEN MY3MKK B 1i 3B’A3KY 3i CrpuiAMaH-
HAM Ta BWKOHAHHAM 3aiMaeTbCs AUcCUMMAiHa —
My3M4Ha aKyCcTuKa.

Ak posain Teopil My3unkn My3nyHa akycTuka 3a-
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poaunacs Le y BYEHHSAX cTapodaBHiX inocodis
i My3ukaHTiB. Tak, Hanpuknag, ekcrnepumeHTanb-
Hi gocnigkeHHs Apictotens, EBkniga, BiTpysia Ta
A. KBiHTiniaHa BUABUNY KONUBAHHSA CTPYHWU Ta Mo-
BITPSIHOTO CMoBMa i MareMaTuyHo O6rpyHTyBanm
OCHOBHIi BNaCTMBOCTI KONMBAHHS MPY>KHUX Tirl, 3aKo-
HOMIPHOCTI MOLUMPEHHS 3BYKY TOLLO. PO3BUTOK My-
3MYHOI aKyCTUKM NoB’a3aHuni 3 iMeHamu [lidaropa,
ApicToTens, boeuis, I6H-CiHn, Pamoca ge NMapoxu,
[x. LapniHo, M. MepcenHa, A. BepkmeiicTepa,
K. Coeepa, XK. ®. Pamo, J1. Emnepa, E. XnagHi,
I Oma Ta iHWKMX BYEHUX | MY3UKaHTIB.

OCHOBOIO MY3MYHOT 1 Di3i0NOriYHOT aKyCTUKK
BBaXKaeTbCA Mpausd HiMeubKoro BYeHOro ismka
I. FenbMronbua «B4YeHHA Npo crnyxoBe CNpUAHAT-
TS 9K (Pi3ionoriyHy OCHOBY Teopil My3uKU», B AKi
[aHo nepLuy 3akiH4eHy KoHuenuito disionorii 3By-
KOBUCOTHOTO CryXy, Tak 3BaHy, «Pe30HAHCHY Teo-
pito Criyxy».

3Ha4yHUM BHECOK Yy (hOpMYyBaHHA MCUXOQi3io-
norii n akyctukn cnyxy sgincHunu K. lWtymnd Ta
B. Kenep. 3 ix gocnigjxeHHAMU B My3U4HY aKkyCTu-
Ky BBIMLLIIO BYEHHSI NPO MEXaHi3M BifoOpakeHHs
(BigUYTTS i CIPUNHATTA) Pi3HNX OB’EKTUBHUX CTO-
piH 3BYKOBUMX KONMBaHb. Baxnueuin etan y po3su-
TKY MY3UYHOI aKyCTUKM CTAHOBMATb OOCHIAXKEHHS
pPagstHCbKOrO MYy3WMKO3HaBLUS W BYEHOro-akycTuka
M. F'apbysoBa, Skt po3pobUB 30HHY KOHLEMLito
MY3WYHOTO CIyXY.

[o cdepu gocnigxeHb My3n4YHOI aKyCTUKU B
XX CT. 3any4ya€eTbCa XapakKTepucTuka pPisHUX My-
3MYHMX IHCTPYMEHTIB, @ TaKOX 3anpOBaXyloTbCH
MeToaM aHanizy My3u4HMX 3BYKIB 3a [ONOMOIOH0
€NEeKTPOaKyCTUYHUX EeKCNepuMEHTanbHUX BUMI-
ptoBaHb 2. TakKMM YMHOM, MOXHA KOHCTaTyBaTW, L0
MY3WYHi iIHCTPYMEHTW 3 AaBHIX BiKiB po3rnaganmncs
SK SIBULLA MaTepianbHOI KynsTypu Ta Oynu npeg-
METOM JOCHIIKEeHHS Takol HayKu, sIK akyCTUKa.

CyyacHun etan eBontoLii eTHOMY3UKONOrii Bu-
Marae SIKHaWrmMbLIOro NMPOHUKHEHHS B CYTHICTb
ABULL i PeHOMEHIB TpaauUiNHOT IHCTPYMEHTanb-
HOT KynbTYpy ANs penbedHOro okpecneHHs ii 3Ha-
YeHb Y HaBKOMMULUHBOMY CepefoBuLLi, NPU LbOMY
cnig 3anydyaTtu anapaTt CyMiKHUX Hayk — maTepia-
NO3HABCTBA, aKYCTUKW, CY4YaCHUX KOMM'KOTEPHUX
TEeXHonorin 3.

[MWTaHHA, NOB’A3aHi 3 4OCNIAXXEHHAMM B ranyai
MY3MYHOI aKyCTUKWN pO3rnagaloTb y CBOIX npausx
Taki B4eHi: M. I'apbysos, M. 3imiH, B. MopeeHkos,
J1. Ky3aHeuos, €. Ckyuuk, |. AngowwmHa, P.[Mpittc
Ta iHLWi.

Cepef BiTYM3HAHUX NpaLlb, MPUCBAYEHUX aKyC-
TUYHUM OCOBNMBOCTAM TPaauUiiHUX aepodoHiB,
€AVHUM [KEpenom 3anuviiaetbCa  auceprauis
B. Apemka «Ponb BMKOHaBCTBa Yy QOPMYyBaHHI
MY3MYHOT Tpaguuii (Ha maTepiani ykpaiHCbKol co-
ninkosol My3uku MpukapnatTs)» Ta HU3Ka cTtaTen
LbOro aBTopA.

3a3HayeHa npobrnemaTtvka HacTinbku Garato-
BMMipHa, WO i aKTyanbHIiCTb i3 YacoM 3pOoCTaE.
Hawe pocnigkeHHs cnpsiMoOBaHe Ha Onuc Ko-
nuBanbHMX MNpoueciB Yy nentoBnx aepodoHax,
BUSIBNEHHS (haKTOpiB, WO BNNUBaKTL Ha opMy-
BaHHS1 OCHOBHOIO TOHY COMIMNKOBUX IHCTPYMEHTIB,
AKMA MOXHa BBaXkaTu OOHWM i3 POPMOTBOPHMX
0cobnNMBOCTEN NTOKaNbHO-CTUNBOBUX  MY3UYHUKX
KOMMINEKCIB i lWMpLle — CKNagoBOK ETHIYHOro 3BY-
Koigeany.

MuTaHHA 3BYKOBOrO igeany pO3KpMBaeTbCcs Y
npausx ®. bose, |I. MauieBcbkoro 4, O. Enblueka °,
M. Xaa &, C. YTteranieroi 7, A. CkopobaraTtyaHko 8
Ta iHWi. Y ubOMy acnekTi BaXNMBO BiA3HAYNUTU
crnoctepexeHHsa M. Xas Hag 3Bykoigeanom ykpa-
THUiB, 0O OQHIET 3i chep BUHMKHEHHSI SIKOTO Jocrnia-
HUK BiOHOCUTb MY3WKY MacTiBHULbKOI Tpaguuii ®.
MopibHa ineqa Bucysaetbes 1 B. Kicenuue B pam-
Kax yciel cuctemMy nacTiBHULLKOI MY3UYHOI Kynb-
TYpu KapnaTcbkux Hapogis: «B HapogHin ecteTuui
PNENTOBI IHCTPYMEHTM 3HAXOOATb FMMOOKUNA Bia-
ryk. BeaxaeTtbcd, WO 3BYK (priedTM Mae marivHi
BMacTUBOCTI: BiH MOXe 3aCrnoKoiTV AyLly MOKiNHW-
Ka, OXOPOHATK Big 3nux gyxie Towo. Lli yasneH-
HS1 CYTTEBO BNNMHYNM Ha DOPMYBaHHSA €THIYHOIo
3BYKOBOIO ifearny, Ha CTaHOBMNEHHSA “3BYKOBOIo 06-
pa3y HauioHanbHOro ctunio”» . MuTtaHHs BnnuBy
aepodoHiB Ha popMyBaHHS NOKanNbHO-MY3UYHNX
ctuniB 3akapnaTTa BnepLue nigHiMaeTbCcs y CTaTTi
B. WocTaka .

Y 3akapnatcbkii TpaguLUinHin My3uui nobyTy-
0Tb PIBHOMAaHITHI IHCTPYMEHTUN rpynn aepodoHiB,
sIKi CTAaHOBMSATb cobow OaraTui martepian sk i3
KOHCTPYKTUBHOI, TakK i 3 aKyCTUYHOI Ta XyOOXHbO-
CTUMBOBOI TOYKM 30py. [docnigkyoun HapoaHi ae-
pPOhOHM, MOXXHA MPOCTEXMUTM €Tanu iX eBontoLii Ha
BCiX 4aCOBO-MPOCTOPOBUX Ta CTPYKTYPHUX PIiBHSAX.

OcobnuBicTio  3akapnaTCbKOro  My3M4HO-
ro iHCTpyMeHTapilo € Te, WO KOXHa NoKarnbHO-
eTHorpadiyHa rpyna (3akapnaTcbki ryuynm, 3akap-
naTcbki JONUHSHMW, 3aKapraTCcbki OOMKKN Ta 3akap-
naTcbKi iemkn) 36eperna CBOi XxapaKTepHi My3uyHi
3HapsAas, BigMIHHOCTI MidK SKUMW OMEBUAHI HABITb
y Mexax ogHoro niasuay aepodoHis. 3okpema, Ha
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piBHI Mopdonorii 0QHOLIBKOBMX LUECTUOTBIPHUX
3aKpUTUX HapoAHUX (brenT cnocTepiraeTbCs Taka
3aKOHOMIPHICTb: AOBXWHW LIBOK iHCTPYMEHTIB Yy
HU3MHHWX Ta NepearipCbKMX paroHax KonMBakTb-
cqa B mexax 500 mm. — 600 mm., a B ripCbKknx mic-
ueocTsx — 350 mm. — 400 mm. BigkpuTti ogHouiB-
KOBi hnenTn TakoX PIi3HATbLCA MK cCOOOK BMAOM
00pOoOBKN BEPXHLOrO KiHUSA LjiBKM — HaBcKOcu abo
KOHyconogioHo.

AKyCTUYHa OCHOBa apxai4YHOro My3WYHOro iH-
CTpyMeHTapito 3akapnartta (BigkpuTi Ta 3akpwTi
dnentn 6e3 rpudHNX oTBOpPIB) — TenuHka (H.-S.
421.111.11), ckociBka (H.-S. 421.111.11), TiniHka
(H.-S.421.111.21); sigkpuTi pnenTn i3 rpucpHumm
oTBOpamu — cprnospa Ta dpinka (H.-S.421.111.12);
MYHOLWITYYHI  iHCTpyMeHTM — Tpembita (H.-S.
423.121.12), pir (H.-S.423.121.12), 6a3yeTbcsa Ha
3acTocyBaHHi 06epTOHOBOrO 3BYyKOpsAy. BuxigHum
NYHKTOM YTBOPEHHSA AKOr0 € OCHOBHWUW TOH iHCTPY-
MEHTa, SIKMA € OMOPOK MEBHOI 3BYKOPAOHOI CUC-
TEMMU.

dopmMyBaHHA OCHOBHOIO TOHY COMIfIKOBOIO
iHCTpyMeHTa (BiOKPUTOrO Ta 3aKpUTOro) € nepe-
[OCTaHHIM eTanoMm y 3aranbHOMY npoueci noro
BUrOTOBIIEHHS!, TOOTO, nicna obpobku uiBkM i i
BXiQHOro OTBOPY (BCTaBneHHsA AeHusi abo iHLWOoro
NPUCTOCYBaHHs1), MancTep BuaobyBae OCHOBHWUM
TOH UiBKM Ta HaTyparnbHUA 3ByKOpPAL NepemMiHHUM
BIOKPUTTSIM Ta 3aKPUTTSAM BMXIOHOIMO OTBOPY LLiBKU
BKa3iBHMM NanbLuemM npasoi pyku. Y Lein MOMEHT
BiOyBa€eTLCSA MOPIBHAHHS 3BYKOBMCOTHOCTI IHCTPY-
MEHTa i3 BNacHUM CrnyxoBWM [OCBIAOM MaWcTpa-
BMKOHaBLS, SIKUA HUM FEHETUYHO YyCnaaKOBaHWUM
i 3000yTMIA, a TakKOX i3 My3U4HO-ECTETUYHUMMU
ysaBneHHamn. MNpu notpebi 3airicHioBanocsa Kopwu-
ryBaHHS OCHOBHOIO TOHY aepodoHa LUMSIXOM CKO-
POYEHHS OOBXUHM LIiBKU.

TakuM YMHOM, CTBOPIOETLCA CKNagHa cuctema
00’eKTMBHMX Ta CYO’EKTUBHUX YMHHWUKIB NpPU BU-
FOTOBMEHHI TpaguuinHMx coninkosux. Mpobnemy,
noB’aA3aHy 3 TICHMM B33aEMO3B’SI3KOM aKyCTUKO-
3BYKOBUX KpUTEpIiB Ta BUPOBHMYOI TeXHoRoriT Tpa-
OVUIHMX onenToBux 06’ eKTUBHO, Ha HaLL NOMsA,
po3rnsigae O. Enbluek, BBaXatouu, WO ix pearni-
3auiq 30iMCHI0ETBCS BiANOBIAHO 38yK08020 ideary
(kypcuB Haw —H.I), skOMy AaHi iIHCTPYMEHTH Ha-
nexarb 2.

Buknagene O. EnbluekomM Nono)KeHHsA nobix-
HO MiATBEPOXYETbCA MNPOBEAEHHAM HU3KN EKC-
NepMMEHTIB B YMOBaX NONbOBUX AOCHILXeHb Ha
BakapnatTi. Hamn 6yno 3anponoHoBaHO BMKOHAB-
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uto Ha OOWKIBCbKIM NuLanui 3arpatu Ha ryuyrnb-
CbKill geHuiBLi. AK Hacnigok — BMKOHaBELb FOBO-
pUTL: IHCTPYMEHT He 3BYYUTbY», KHE TaK 3By4UTbY,
«51 HA HbOMY He MOXY rpatu» Ta iH. AHarnoriyHi
crnpobu 3aifcHioBanucs i B Mexax NoKanbHO-
TepuTopianbHUX rpyn YykpaiHuiB 3akapnartTts —
DOOpXKaBCbKMX Ta MapaMOpOCLKUX OONMNHSAH, pe-
3ynbraT ekcrnepumeHTy OyB ogHakoBui. Ha 6asi
LbOro MOXHa CTBepaXyBaTW, LUO BUFOTOBIEHHSA
HapogHWX nenToBMX 3akapnatTa N My3uKyBaH-
HSl Ha HMX BiOyBa€eTbCS 3 [OTPUMAHHAM MiCLIEBUX
Tpaguuin.

YKkpan pigko 3ycTpivalTbCa BUNAgKW, KOmu
MancTep KapAuHanbHO BIAXOAWUTb Big Tpaguuil
BUIOTOBJSIEHHS IHCTPYMEHTA i CTBOPIOE, TaKUM YK-
HOM, HOBMI Afsi CBOrO CEepedoBULLA IHCTPYMEHT.
AckpaBum npuknagoMm € MancTep-coninkap i3
cena Jlota Benuko-bepesHaHcbkoro parnioHy
3akapnatcbkoi obnacTi Netpo [daHuno, skuii BuU-
roTOBUB MIiBTOPafdEHLiBKY, WO Ha OONKIBCbKO-
NEeMKIBCbKOMY KOPAOHI He nobyTyBana.

Ha cdbopmyBaHHSA HOBUX aKyCTUYHMX | KOHCTPYK-
TUBHUX igeanis My3uW4YHUX IHCTPYMEHTIB BNnBae
PO3LUMPEHHS Aiana3oHy TBOPYMX BUSIBNEHb N0AN-
HW. Hanpuknag, nosisa rpydoHUX OTBOPIB Ta CBUCT-
KOBOroO MPUCTPO0 3MiHWMMA NPUPOAY 3BYKOYTBO-
PEeHHs Ha pnenTax, BigNOBIAHO, BUHUKIIA CYTTEBA
pi3HMLSA B Tembpi, xapakTepi iIHTOHYBaHHS, y Tpu-
BanocTi 3By4YaHHsi Ta iHWwe. TeHAeHUis 4o aHcamb-
NEBOro My3uKyBaHHSI B XYLOXHii CamMogisifibHOCTI
chpu4YMHsaAna pynHyBaHHS 3BYKOBUCOTHOCTI 3BYKO-
pSAiB TpaanLUiiHMX aepOdOHIB (a TaKoX, HaCTKOBO,
XopAodoHiB), siKi NiANaLLITOBYBanMcs 40 akageMiy-
HUX [HCTPYMEHTIB i3 pPiBHOMIpHO-TEMNEPOBaAHNM
CcTpoem. Lle moTuByBano mamctpis npucTOCOBY-
BaTW KOHCTPYKLO TpaguuinHux aepodoHiB Bigno-
BiAHO A0 cneundikm aHcambneBoro My3nkyBaHHSI.
Tak, Hanpuknag, ryuynbCbkui mMamcTep-coninkap
I. Dannwak (M. PaxiB 3akapnartcbkoi obnacrti) Bu-
rotoBuB prosipy 3 Hacagkamu Ons nepecTtpoto-
BaHHs iHCTpyMeHTa 1,

MirpyBaHHs1 IHCTpyYMeHTapito, a TaKoX nparHeH-
HS rpaTu Ha iIHCTPYMEHTI 3i 3pyYHUM Ta TEXHIYHO
nerknm 3BykoBugobyBaHHAM, 3aBASKM CBMCTKOBO-
MY MPUCTOCYBaHHI0, CNpUANo aganTadii cnopigHe-
HOi 10 OOMKIBCBHKOI CKOCIBKW, PYMYHCBKOT TiNiHKM B
OKpeMux cenax 3akapnatcbkoi borkiBwmHy (cena
BepxHin Ctygenun Ta I3km Mixripcbkoro pamoHy
3akapnatcbkoi obnacti), TMM camMnMm 36epexeHi
TpaauvUinHi OyHKLIT CKOCIBKM SIK CONBHOIO iHCTPY-
MeHTa nacTiBHMUbKOI Tpaguuii. MNuTaHHs Takux
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GaraToacnekTHUX 3B’A3KiB AeTanbHO NpoaHaniso-
BaHO |. MaujieBcbkum 14,

[ns nokanbHUX JOCRiAXeHb TPaguLinHOroO iH-
CTPYMEHTapito NacTiBHMLBKOI Tpaguuii HeobxigHO
BpaxoByBaTW KOHTEKCT  coLianbHO-eKOHOMIYHNX
ABULL, reorpacdpiyHe Ta yHKUiOHaNbHe NOLUMPEHHS
MY3U4YHUX apTedakTiB. Y LbOMY acnekTi BUHUKAKTb
naparneni i3 TUNOMNOriYHO CNOPIAHEHUMU MY3UYHU-
MW IHCTPYMEHTaMu B KyrnbTypax yropuis, CrioBakis,
PYMYH, @ TakoX Takumu siBMLLAMM, SK roflocoBe Ta
iHCTpyMeHTaneHe 6ypOoHyBaHHS, NOLIMPEHHS Ha-
TypanbHOro 3ByKOpsiay — O4HOIO 3 apXaiyHuX CTpo-
1B TpaguuinHMX aepodpoHiB. YCi Ui YMHHMKK CKna-
NN OCHOBY PI3HOMAHITTA aKyCTUYHMX NapameTpis
3aKapnaTCbKnX COMIfKOBUX iHCTPYMEHTIB HaBiTb Y
MeXxax OfIHOro niasuay aepodoHa.

JocniguMo peTanbHille npouec 3BYKOYTBO-
PEeHHs1 B TpaanLUiNHNX OQHOLBKOBUX BiOKPUTUX Ta
3aKpuUTKX prnenTax.

OCHOBHWMIA TOH Ha iHCTPYMEHTax YTBOPHETb-
Csl NerknuMm BAYBaHHSM MOBITPS NPU 3aKpUTUX YCiX
rpudHMX oTBOpax (3a iX HasBHOCTI), Ske po3cika-
€TbCSA Ha rocTpomy kpai uiBku. MNpn ubomy Biaby-
BaETbCA TEpTs i 3MiHa LUBMAKOCTI MOBITPS, TaKoX
BMHWKAIOTb BUXOPOMOAiIOHI pyxu, siKi NOLLMPIOIOTHLCS
no obuasi CTOPOHM TBEPZOrO Tina.

YHacnigok BUMHUKHEHHS LUX BUXOPIB Yy MOBI-
TPSAHOMY CTOBMi 3'ABMAIOTLCA NEPIOANYHI 3MiHU
LIBMAKOCTI pyXy, Ta, BiAMOBIAHO, 3ryLUEeHHs 1 po3-
PigXXEHHS, L0 CNPUYMHSIE YTBOPEHHS, TaK 3BaHNX
«KpanoBuX TOHIBY» (TepMiH PiyapgcoHa) — ogHmnx
i3 MOXNMBUX TOHIB HaTypanbHOro 3ByKOpSAaYy.
CdopmoBaHa 3BYyKOBa XBWUNSA PO3LUMPIOETLCA MO
BCill JOBXMHI pe3oHaTopa, a AOCArHYBLUN MO0 KiH-
LS, BinOnBaeTbcs, TOOTO CTAE «CTOSAYO0 XBUMEHO»
i3 NeBHNM MEePiogoM KONMBAHb (3 BU3HAYEHOK BU-
COTOI0 TOHY) Ta YepryBaHHsM aMnliTyaHUX Makcu-
MyMiB i By3niB. AMNniTy4a KonveBaHb B OCTaHHIX —
[OOPIBHIOE HYIHO 15,

Y 3anexHocTi Big TUMNy LUiBKW, CTOoA4Ya XBWUIIS
Ma€ CBOi 0COONMBOCTI. Y BiKPUTUX LLiBKax amnni-
TYOAHUA MaKCUMYM BUHWKAE Y BEPXHbOMY N HUXK-
HbOMY 1T KiHLSX, @ BY30Nn — nocepeauHi. Y 3B’3ky
3 uum, BigkpuTa nabianbHa uiBka Oae OCHOBHMM
TOH, OOBXWHA XBWMi SIKOro AOPIBHIOE MOABINHIN
OOBXWHiI pE30HYYOT YaCTWHM LiBKK 1°,

YacTtoTa OCHOBHOrO TOHY BiAKPUTOI LIiBKU:
f=V/(2L) (1),

ne f— vactota ToHy; V — WBWAKICTb NOLUMPEHHS
3BYKY B MOBITPi; L — JOBXMHA LiBKU.

3BykoBMaoOyBaHHs 0OEpTOHIB Big OCHOBHO-
ro TOHY AOCAraeTbCs MOCUMEHHAM IHTEHCUBHOCTI
nogadi nosiTpsa 40 WiBku. Mpu LbOMY NOBITPAHUNA
cToBn byae Ainutuca Ha GinblUy KinbKiCTb Bigpi3-
KiB, LLO KONMMBATMMYTbCA B Pi3HUX (pasax, ane Ha
KpamnHix Toukax LiBKM 3aBxan byayTb amMnniTygHi
MakcuMmymu. BignoBigHo, 4actoTty apyroro obep-
TOHY MOXHa BUPa3nTh hopMyroLo:

YacTota gpyroro o6epToHy BigKpUTOI LIiBKK:
f=(2V) 1 (2L) (2),

Ha BigkpuTy nabianbHy UiBKY MOLIMPIOETHCS
3aKOH, 3rigHO SIKOro UiBka Aae NOBHWUIA psig obep-
TOHIB Bifj OCHOBHOIO TOHY *’.

Y 3aKpuTUX UiBKax nMpu yTBOPEHHi OCHOBHOrO
TOHY BMHUMKAE amMnniTyaAHWUIA MakCcumMyMm Ging cBUCT-
KOBOrO MPUCTOCYBaHHS, a BY30M — Ha KiHLi LiBKN.

Taknm 4vHOM, OOBXWHa PE3OHYHYOI Kamepwu
uiBkn Oyge AopiBHIOBATM MPUONU3HO Y4 JOBXUHM
XBWIi TOro 3BYKY, SIKMA Bignosigae 1l OCHOBHOMY
TOHy 18,

YacToTy OCHOBHOMO TOHY TaKkoOl LIBKM MOXHa
ySABUTK Y BUMMIAGi 19

YacTtoTa OCHOBHOIO TOHY 3aKpUTOI LiBKU:
f=V/ (4L) 3),

Mpn nepegyBaHHi B KaHani LiBKN yTBOPIOKOTHCS
[00aTKOBI NOBITPSHI «BY3MNNy, TOMY:

YacTtoTa TpeTboro 06epToHy 3aKpUTOI LliBKK:
f=3Vv/4L (4),

TOOTO 3akpuTa LiBKka Oyae yTBOpHOBATY NULLE He-
napHi o6epToHM Big ii OCHOBHOIO TOHY.

BuuleHaBeneHi po3paxyHku NMOBHOK Mipolo Ji-
I0Tb 3@, TaK 3BaHUX, «igeanbHUX YMOB», AKi Npak-
TMYHO HEMOXIMBI B YMOBaX TpaauLinHOro BUpo6-
HUUTBa aepooHiB, Ae aKyCTUYHi 3aKOHU PO3YyMi-
IOTbCSl HA eMMNIPUYHOMY PiBHI.

Baxnuey ponb y KonuBarnbsHWX NpoLecax LiBoK
Bigirpae n TemnepaTtypa nositps. Pasom i3 Temne-
paTypHUMK KopensauiaMn 3MIHIOETLCA | LWIBUAKICTb
MOLUMPEHHST 3BYKY B MOBITPi B HACTYMHIA 3anex-
HocTi 20;

V= 331,5 V(1+0,00367 t) (5),
ae V — WBNAKICTb NOLIMPEHHS 3BYKY B MOBITpi; t" —
Temnepartypa nositps npu ‘C.

Akyctukom B. NopBeHKOBMM HaBoAMTLCS Taka
dopmyna 2t

V=331,7 (1 + 0,0018 ') m/c (6),

3rigHO 3 aKyCTUY4HUMMK JaHUMW, cepefHsa Te-
OpeTMyHa 3MiHa CTpOK B 3amnexHOCTi Big TeM-

99



TEOPIA I METOAOJIOI'IA

nepatypv noBiTps ANs iHCTPYMEHTIB AepeB’siHOT
rpynm — 0,6—2,0 ueHTiB Ha 1°C, T06TO Lel BMnMB
€ MiHiManbHuMm 22,

OpHak, ONns TEOPETUYHUX PO3PaxyHKIB BU-
COTM OCHOBHOIO TOHY aepocpoHa BaXIMBOK Be-
NNYMHOIO € CcaMe LWBMAKICTb MOLUMPEHHS 3BYKY
B MOBITpPi, WOAO SKOI y cneuianbHin nitepartypi €
pag po3xomkeHb. Tak, ®. A. [lpexcenb y npadi
«KomneHAiyM 3 akyCTUKM AYXOBUX IHCTPYMEH-
TiB 3a B. MainnoHom», Jlennuur y 1927 poui 3a
ocHoBy Opanu weugkicte 340 m/c; O. Enbluek y
MoHorpadii «CnoBaubKi HapogHi coninku» —
344 m/c 2. OcTaHHe 4ucno bByno pekomMeHOoBaHO
BMKOPUCTOBYBATU ANsi TEOPETUYHUX PO3PaxyHKIB
npv BUPOBGHULTBI YXOBUX MY3iHCTPYMEHTIB.

OkpeMi [ocnigHUKM  OMUCYHOTb  ranbMiBHUIA
e(deKT Ha LWBUAKICTb NOLLUMPEHHS 3BYKY BCEPEANHI
LiBKW, SIKMA CTBOPIOETHCA OOMEXEHICTIO NPOCTOPY
Ta LWepLIaBiCTIO BHYTPILIHIX CTIHOK iHCTPYMeHTa
(AKLWO MaTepianom € 4epeBo), a TaKOX TEPTSIM Mo-
BiTpsiIHOro ctoBna. 3 ornagy Ha BULLEBUKNAAEHe,
NMPOMNOHYETHLCSA 3aCTOCYBaHHSA, TaK 3BaHOI, KOpeKLUii
TEPTH, sIKa 3HUXKYE LWBMAKICTb NMOLMPEHHS 3BYKY B
noBiTpi Ha 4.3%, BiONOBIAHO, 3HAYEHHS LUBUOKO-
CTi nowwmpeHHs 3ByKy B noBiTpi npu 14 °C — 20 °C
ckrnagae 326,4 m/c 2. 3 uboro nornsgy, BUKMIMKae
NoAauB LLIOHAMMEHLLE HENOTiYHOro, Ha HaLly OYMKY,
HaBefeHHs J1. JIeHrom LWBMAKOCTI NOLNPEHHS 3BY-
Ky npu 20 °C-326,4 m/c, OCKinbKu LUBUAKICTb MO-
LUMpeEHHSN 3BYKY B NoBiTpi BXe npu 0 ‘C ctaHOBUTL
Big 331,45-331,70 m/c 2. Takum YMHOM, HaBedeHi
pO3paxyHKW BENUYMH LUBUAKOCTI MOLIMPEHHS 3BY-
Ky B noBiTpi npu 20 ‘C konueatoTbcA Big 326,4 m/c
0o 344 w/c.

Y pagsHCbKii  niTepatypi 3 nuTaHb  My3uu-
HOi aKyCTMKW KOPEKTMBIB Yy LUBWAOKOCTI MOBITPS,
NoB’A3aHMX 3 OMMCaHUM ABULLIEM, HE 3HAXOAMMO.

Ha akycTuyHi BnactuBocCTi aepodoHiB OgHO-
YacHO BMNMBaE Uina Hu3ka dakTopis, siki yMOBHO
NPUNHATO NOZINATN Ha TPWU rPYnu:

1. AKYCTUYHUIA TUN UiBKWY;

2. TexHonorig BUrOTOBMNEHHS IHCTPYMEHT3;

3. lHamBigyanbHi 0coBNMBOCTI BUKOHABLA.

3MiHM y 3ByKOYTBOPEHHI B 3a5eXHOCTI BiJ akyc-
TUYHOIO TUMY LiBKA Hamy 4acTKOBO BXe pO3risi-
HYTO, TOMY 3YNMUHUMOCb Ha XapakTePUCTUL YMH-
HUKIB, MOB’A3@HMX i3 TEXHOMOTIED BUIOTOBIEHHS
drenToBmx aepodoHiB.

[Ona TpaguuiiHoro BUPOOHMUTBA AepeB’ssHUX
COMIMNOK XapakKTepHUM SBULLIEM CTae Heperynsp-
HICTb BHYTPILLHBOTO AiaMeTpa KaHany LiBKW, OCKirb-
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KA BHYTPILLHIO MNOBEPXHIO MauncTpu LWNidyoThb,
NnepeBaxHO, PyYHMM Crnocobom 3a [OMOMOroto,
Tak 3BaHOrO, LUOMMOMA, O, ¥ CBOK Yepry, Moxe
CNPUYMHUTM dpanbLlUMBE 3BYYaHHSI OKPEMMX TOHIB.
Lle 3pigka MoxHa cnocTepiraT HaBiTb NPU OKTaB-
HOMY MepedyBaHHi Bif OCHOBHOIO TOHY (Hanpu-
knag, a 220 'y), konu yacTtoTa gpyroro o6epToHy
(a 1440 I'y) He Byge TOYHO MapHOK, TOOTO OKTaBa
Oyne 3BydaTy BuLle abo HWXKYe HaBedeHOoi YacTo-
TH. Y UbOMY BUMALKY KONMBAHHS MOBITPSIHOIO CTOB-
na B UiBLi CTalTb HabNMXEHUMU 0O NEPIOANYHMX
i BUHMKAE SIBULLIE HErapMOHIYHOCTI 0bepToHiB. 3a
cnocrepexeHHsiMy B. MNMopBeHkoBa, y BMNagky uu-
NiHOPWYHOI LiBKW AEPEB’STHOTO iHCTPYMEHTa po3Lumn-
PEeHHs1 KaHany nobnusy amnniTygHOro MakCcumymy
CTOSI4OI XBUIi OyAb-AKOr0 HaTyparbHOro TOHY Mid-
BULLYE YACTOTY, i, HABMaKW, 3HWXKYE YacTOTy, AKLLIO
PO3LUMPEHHS € B apeani By3na xBuri 2.

Ona TOYHUX TeopeTUYHMX pPOo3paxyHKiB 4ac-
TOTM OCHOBHOIoO TOHy abo oGepToHIB, Yn B3arani
3BYKOpSiAy IHCTPYMEHTa, BMHUKAE HeobXigHiCTb
JeTanbHOro onpautoBaHHs, Tak 3BaHOi, MeH3ypu
TpaauuinHNX aepod)OHiB — CYKYMHOCTI PO3MipiB
NOBITPSHOIO KaHany iHCTPYMEHTa, AKUA BUKOHYE
ponb pe3oHaTopa. CknagoBOK YaCTMHOK MEH3Y-
pu € rpudHi OTBOPKM Ta OCHOBHI NapameTpu NoBi-
TPSIHOrO KaHamny iHCTPyMeHTa — 3ararnbHa [OBXW-
Ha KaHany, giameTp BUXigHOro OTBOPY Ta iHWe, a
TakoX PO3Mipu TPOCTUH 27,

[lns opraHonoriyHMx Ta epronoriyHMx [OcCni-
[P)KEHb HaBedEeHHs1 MapaMeTpiB MEH3ypu aepo-
(ooHa € BKpal BaXxXnMBMM. Y GinbLUOCTI npaup 3y-
CTpiYaemo nuule 3aranbHi AaHi Woao iHCTpyMeH-
Ta — AOBXWHA LiBKW, KiNbKIiCTb rpudHMX OTBOPIB,
diameTp TowO. NS BM3HAYEHHA OCHOBHMX Mapa-
METPIB TOHOYTBOPEHHSA Ha COMISIKOBUX aepodioHax
LMX OaHMX € Haa3BM4YarnHo mano. [ns dnentoBux
aepooHiB AeTanbHi NnapameTpu MeH3ypu HaBo-
antb B. flpeMko B «YTOpPONCbKUX CONiNKOBUX
imnpoBi3auiax» Ta «BoMKIBCbKi coninkosin
My3uLi» 26, 0O AKMX BIOHOCWUTbL: OOBXMWHY LIBKW,
BiICTaHb Big BEPXHbOro Kpato LiBKWM OO cepeanHin
KOXXHOTO FpUAOPHOro OTBOPY, BiACTaHb MK OAMHUY-
HUMW TPUPHUMKM OTBOpamMM, AiaMeTp BEPXHLOrO
N HWKHBbOIO KiHUSA LiBKW, giaMeTp rpudHMX oTBo-
piB, TOBLUMHY CTiHKW LiBKK 6ins rpucpHOro otBopy
TOLLO.

[ns pocnigkeHHa TpaguuinHMX aepodoHiB MU
NMPOMNOHYEMO OMEpyBaTU TakUMU MNapameTpamu,
SIK: 3aranbHa OOBXMHA LiBKW, aKyCTUYHA OOBXW-
Ha UiBKM, OOBXMHA LiBKM Big Kpak OO KOXHOrO i3
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HAJIIA TAHY/IEJIBOBA. BILJIUB AKYCTHKO-EPT'OJIOTTYHHX OCOBJIHBOCTEH

rpucpHMUX OTBOPIB, JOBXMHA LiBKW Bil OCTAHHBOIO
rpudHOro oTBOpPY A0 KiHUS, AOBXMHA CBUCTKA, 30-
BHILLUHIA OiaMeTp BEpPXHbOro Ta HWXXHLOMO KiHLiB
LiBKW, BHYTPILLHI/ AiaMeTp BEPXHLOrO Ta HUKHBOIO
KiHLiB LiBKM, TOBLUMHA CTiHKM Bins rpudHNX oTBO-
piB, AiameTp rpudHUX OTBOPIB, AiaMeTp BAYBHOI
LWiNnHKX, giameTp ronocHuKa, giameTp CBUCTKA.

OudepeHuiauito NOHATTA MEH3YpU 3HaX0AMMO
y npadi I. Fenge «®nenTm», O BU3HAYEHO SK:

— [JoBxuHa 1 giameTp UiBKM B iX B3a€MOBIQHO-
LWEHHi (Y TOMY YMcni M Haxui OO KOHIYHOCTI);

— LiameTp rpndHMx oTBOpIB %.

Ha aymky O. Enblieka, meH3ypa y BY3bKOMY
PO3yMiHHi € BiACTaHb MK OOGUHUYHUMU rPUHUMU
OTBOpPaMM Ta iX BiQHOLWEHHAM OO0 BHYTPILIHLOIO
OiaMmeTpa BEPXHbOIo KiHLUSA LiBkn .

OTxe, Oepy4ym 3a OCHOBY TIyMa4eHHsI MOHST-
TS MeH3ypu 3a . lenge, BU3HAYMMO, LLO B3AEMO-
BiAHOLIEHHS MK OOBXWHOK W AiaMeTpoM LiBKU
CTaHOBUTL: Yy OoOMKiBCbkUX nuwankax 1: 15-32;
ryuynbCbknx aeHuiskax 1: 19-22; nuwankax go-
nunHsH 1:22-27; y ckociBkax 6onkiscbkux 1: 49.4—
59.90; TenuHkax ryuynbscbkux 1: 49.20-56.40; y
dnosipax 1: 34-52.40; y cpinkax 1: 24.50-34.

Tpaguuinni dnentosi aepodoHn 3akapnatTs
CTaHOBNATb COBOK UMAIHAPWYHI LIBKW i3 HE3Ha-
YHUM HaxXMSIOM OO0 KOHIYHOCTI. PisHMUSA MK BHY-
TPIWHIM AiaMeTPOM BEPXHBbOrO M HWXKHBLOMO KiH-
Us LiBKM CTAHOBUTb Yy OOMKIBCbKMX nuwankax 1:
1.1-1.30; ryuynbcbknx peHuiskax 1: 1.35-1.60;
nuwankax gonuHsaH 1: 1.35-1.71; y ckociBkax
oorikiBcbkmx 1:1.06 — 1.40; TenMHKax ryuynbCbkux
1: 0.90 — 1.38; y pnospax 1: 1.02-1.05; y ppinkax
1: 0.65-1.11. Taka He3HayHa KOHIYHICTb COMINKo-
BUX CNpUSiE M’'AIKOCTi Tembpy iHCTpyMeHTa, a Ta-
KOX CMpUYMHSIE BIQHOCHY BaXXKiCTb BMAOOYBaHHS
00epTOoHIB.

®akTU4YHO, MM MaeEMO CrpaBy He i3 LMMiH-
OPVUYHUMM LiBKaMK, @ 3 HaxXuIoMm OO0 KOHIYHOCTI,
sIka 3BY)XXYETbCS B HWKHbOMY KiHLi, @ B OKPEMUX
BMNagKax — PO3LUMPHETLCS. 3BY)KEHY B HUXHbLO-
MY KiHLi KOHIYHICTb MaloTb ryUynbCbKi OEHLIBKK,
nuwiankn GOMKIB Ta LONMUHSH, siKi, SIK NpaBwuno,
MalcTpu obpobnanu Ha TokapHuX BepcTatax. Mu
nepekoHaHi, Wo came Taka dopma iHCTpyMeHTa
fyna HagaHa MancTpamu CBIAOMO, OCKINbKN BU-
Marae ocobnvMBux NPUAOMIB CBEPAMiHHSA. Y TON
e yac, ryuynbCbki pinku MaroTb NpubnnsHo
LUMMIHOPWUYHI NOKA3HUKN BEPXHbOMO M HUXHBLOIO
JiaMeTpiB, a BUrOTOBMSAOTLCA BOHM 3 antoMiHie-
BUMX LiBOK. 3pigka y BigKpuTuXx LiBkax 6e3 rpndHux

OTBOpIB — BOMKIBCLKMX CKOCIBKaxX cCnocTepiraeTbes
KOHIYHICTb, SKa B HWXKHbOMY KiHL|i pO3LLUMPIOETHLCS,
IO MW NOB’A3YEMO i3 HEJOCKOHANICTIO TeXHONOoriT
BUIOTOBIEHHS.

Y cneuianeHin nitepatypi 3 NUTaHb MY3U4HOT
aKyCTMKM npobremartvka KOHIYHOCTI y Tpaguuin-
HUX GNEenToBUX aepodoHax He pPo3rnsagacTbCs.
AKYCTUYHI BNacTUBOCTI KOHIYHUX KaHaniB iHCTpY-
MEHTIB A0CnigKyBanucs, 30Kpema, paasHCbKUM
ByeHum [1. 3imiHuM Ha npuknagax nNacTUHKO-
BUX aepodOHiB — CaKCOIOHIB, KITapHETIB, roboiB
TOLO. TakMM YMHOM, Lie aBTOP 3BYKOYTBOPEHHS
y KrnapHeTax npupiBHIOBaB A0 3akpuTux nabianb-
HUX TPyD, a 3aranbHa OOBXMHA KaHany KnapHeTa
Habnuxaembcs (Kypcue Haw — H.I.) y Hboro oo
4YBEPTi JOBXUHU XBUITi HAMHUXYOrO YTBOPHOBAHOIO
TOHy. Pa3om i3 TMM, 3a akyCTU4HUMW BNACTMBOCTS-
MM KOHiYHY cpopmy kaHany ro6os . 3imiH BBaXkae
€KBiBaneHTHO BigkpnTMM nabianbHum Tpybam 3L,
TaknM YMHOM, MOXHA BUCIIOBUTK MPUNYLLEHHS,
LLIO KOHIYHi hopMuM KaHaniB iIHCTPYMEHTIB 3a akyc-
TUYHUMU BNACTUBOCTSIMU €, MEBHOK MipOto, Npo-
MDKHUM BapiaHTOM MDK BiAKPUTUMMU 1 3aKPUTUMM
uiBkamu. Y LbOMY acnekTi nocTae MnuUTaHHA Npo
KoediliEHTN KOHIYHOCTI ONna BiOKPUTUX Ta 3aKpu-
TUX LIiBOK.

OndepeHuiauito KOHiYHOCTI (q) Ana cnosaub-
KMX TpaguLinHMX CONifloK 3HaxoaumMo B npadui cno-
Baubkoro akyctuka M. dinina: 2<q<2.86 — ans
BIOKPUTOI UiBKM; 2.86<q<4 — OnNs 3aKpUTOI LiBKK
Ha BY)XXYOMY KiHUi; 4<q — Ona 3aKpUTOi LiBKM Ha
LWMpLIoMy KiHui 32, To6To, npu 0BYNCIIEHHI OCHOB-
HOrO TOHY TaKWX IHCTPYMEHTIB CchiBBiAHOLEHHS 2L
abo 4L, noBnHHe ByTM 3amiHeHe Ha gL KOHKPEeTHO
ON1S1 KOXKHOI LjiBKM B 3aNeXHOCTI Bif CTyneHs ii Ko-
HiYHOCTI.

Tun 3BYKOBIATBOPIOKOYOrO NPUCTOCYBAHHSA MEB-
HOO MipOIO BMMBAE Ha iIHTEHCUBHICTb BAYBaHHS MO-
BITPSA B LiBKY. BBaXkaeTbCs, LLO Ha CKOCIBL, BEPXHIN
Kpaw SIKOi 3pisaHnin HABCKOCW, BUKOHaBeLb BTpavae
50%—70% cunu NOTOKyY NOBITPS, LLO 3HWXKYE OCHOB-
HWUIA TOH, SIKMA TEMOparnbHO € CUMNIUM, «KPUXKUMY,
i3 GaraTbma LUyMOBMMM NPU3BYKaMu. AK HacnigoK —
YCKIMTaOHIETBCA NPOLEC NepeayBaHHs, BuMaraoym
npv LUbOMY MiABULLEHHSA IHTEHCUBHOCTI BOYBaHHSA
MOBITPA B LIBKY.

Y 3aKkpuTKX LiBKax BaXnNuBy ponb Bigirpae Be-
NYMHa BOYBHOI LWNMVHK: YMM BOHa OinbLua, Tum
HWXYa LUBMAKICTb MOBITPS B LiBUi. Y TpaguuiiHmnx
coninkax 3akapnaTtTa CepefHin po3Mip LWifnHK
cTtaHoBUTb 7 MM — 10 MM, TO6TO BOHa aye BY3b-
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ka. Lle Mmoxe BnnvMBaTuM Ha XapakTep 3BYyKOBWUIO-
OyBaHHA HWXHBOIO TOHY IHCTPYMEHTa, OCKiNbKu
306iNbLIYETLCA WBUAKICTL PO3LLUMPEHHSA MOBITPS B
LiBLi N MOXe YTBOPHOBATUCA MOBTOpPHE nepeny-
BaHHS — Tak NPOAYKYETLCS APYrnii 0OEpPTOH.

Okpemy 1 BaxnvBy porfb BigirpatoTb i rpUMHI
OTBOpPM Ha UiBuUi. BnaoobyBaHHA OCHOBHOro TOHY
COMINKOBOro iHCTPyMeHTa BigbyBaeTbCs Mpu 3a-
KpPUTUX FpUdHUX OTBOPaX, SIKi TEX BNNUBaKOTb Ha
KonuBanbHWUM npouec, npo wo y B. [NopeeHkoBa
YMTaeEMO: «3aKkpuTi rpMdOHI OTBOPU NEPETBOPIOOTH
rmagki CTiHKW UiBKM B ropOKyBaTuii 3BYKOMPOBIA,
B KaHan i3 cepielo YepryBaHHsa 3anaguH i nigsu-
LeHby 3. SHMXKYYMIA BNAMB rpucHNX OTBOPIB Ha
yacTtoty ToHy onucye [1. 3imiH Ha npuknagi uie-
K/ KnapHeTa, sika 0O BUCBEPANOBaHHSA rpuchHmX
OTBOpIB AaBana OCHOBHMI TOH Ha 0,5 TOHY BULLIA,
Hi>X nicns X HaHeceHHs 34,

TeopeTnyHo, Npun po3paxyHKax OCHOBHOMO TOHY
¢renToBoro aepooHa i3 rpudbHUMM OTBOPaMM
TEX NOBWHHA BXMBATUCA Kopekuia. CnoBaubKuii
eTHomy3aukonor J1. JleHr Ha OCHOBI eMMipUYHUX J0-
CnifiB i3 3aKPMTOK CONINKOHO 3 6 rpMcHMMYK OTBOpa-
Mu (napameTtpu: L — goBxuHa uiBku; L = 39,2 cm.;
D — BHyTpiwHin giameTp uiskn; D= 1,3 cm.; d —
niameTp rpudpHux oteopi; d = 0,65 cMm.) Kopek-
Lit0 BCIX 3aKpUTUX rPUPHUX OTBOPIB BMU3HAYaE sK
2 D (BHYTpIiWHIA giameTp UiBKM), MiOKPECIHOHYM,
WO LS BENUYMHA akTyarbHa Npu ChiBBiAHOLUEHHI
D uiBku oo d rpudHux otBopis 2:1 5. OueBnOHO,
3HaYeHHS KopeKLUii 3akpuTnx rpndHNX OTBOPIB AN
iHLMX BMMNaAKiB MOXHa BUpaxyBaTh Yyepes BigHO-
weHHs (D/d) D. Mu 3acTtocyemo uto doopmyny Ans
BMpaxyBaHHS KOPEKLUiT rpndHMX OTBOPIB, OCKINbKU
cnoBaubKi TpaguuiiHi COMINKM TUMOSMOrYHO Cno-
piOHEHI He TifbkK i3 3akapnaTCbKMmu, a iX napa-
METpU, B OCHOBHOMY, 30iraloTbCA 3 AaHUMKU My-
3MYHOrO iHCTPYMEHTapilo NacTiBHULbKOI Tpagumuil
uinoro Kapnatcbkoro perioHy.

TembpanbHi 0cOBGnMBOCTI TpaguUiAHKMX comin-
KOBMX IHCTPYMEHTIB 3Ha4HOK Mipol 3anexaTtb
Big matepiany (MeTan, gepesuHa, pocnvHa ToLwo)
Ta cnocoby BWUroToBrneHHA. Ha 3akapnaTtcbkin
BonkiBWKHI Ta JlemKiBLWMHI MancTpu Tpaguuin-
HUX COMINKOBUX IHCTPYMEHTIB BMKOPUCTOBYBasnu B
SIKOCTi MaTepiany AepeBuHy Gy3uHN YOPHOI (DONK.
«BO3HMK», NeMK. «B3MHay), rpyLli 3BMYaNHOI, Ka-
NUHK; Ha TYUYnbLWWHI — KINeH, aBip, MilWHY TOLLO.
To6T0, 32 MOAINOM Ha rpynu TBEpAOCTi, 3a3HavYeHa
JepeBrHa HanexuTb 40 TBepANX Ta M’SKUX nopig.
HepesnHa cepegHbOi TBEPAOCTI (Hanpuknag, Bep-
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6a) BMKOpPUCTOBYBanacsi Ansg BUrOTOBIIEHHS, Tak
3BaHUX, CE30HHMX IHCTPYMEHTIB — BECHSHUX CKO-
CiBOK, TENMMNHOK TOLLO.

3Baxarum Ha Te, WO I'PYHTOBHI JOCHiAKEHHSA
MEXaHIYHNX Ta aKyCTUYHUX BracTMBOCTEWN BULLe-
3a3Ha4YeHnX TUNiB AEPEeBUHU, TEXHOMOrii BUro-
TOBSIEHHA PNIENTOBUX aepOOHIB YyXe 30iINCHEHI
B. Apemkom %, 3 kMMM HaLi faHi, B OCHOBHOMY,
cniBnagawTb, 3YMMHUMOCH Ha XapakKTepucTuLi
oKpeMux gakTopiB BNAMBY Ha TeMBpoBi BNacTu-
BOCTi COMINKOBUX IHCTPYMEHTIB, SKi He onucaHi
LM aBTOPOM.

Y xofi eKkcneauuiiHMx po3Bigok Hamu ©Oyno
OTPMMaHO eMnipuYHi AaHi Big ManucTpiB My3UYHUX
IHCTPYMEHTIB, siKi MalOTb daxoBy OCBITY 3 AepeBO-
06pobkKM, Npo Te, Lo BENUKE 3HAYEHHS AN aKyc-
TUYHUX BMACTUBOCTEN OEpeBMHU Ma€ TaKOX Ha-
npsm 3pidy. Hanbinbwy TBEpAicTL Mae TopLeBMn
3pi3, HanMeHLWy — pagiansHuin. Kpim Toro, cdhoopma
rPMdHMX OTBOPIB BUPa3HO BMNMBaeE Ha TemMbpanb-
HY XapakTepUCTUKY 3BYKY, 33 AaHUMWN PECMOHOEH-
TiB, LWUMPOKi rPUdOHI OTBOPU CNPUSAIOTL YTBOPEHHIO
ry4HOro 3BYKY, BY3bKi — OOMEXYIOTb AWHAMIYHI
BMaCTUBOCTI iHCTPYMEHTa, BMPasHO oOBalbHOI
dopmMM OTBOPU BiATBOPIOKOTL «TOCTPI» TOHW, ONSA
OOCHATHEHHS M'SIKOro Tembpy MancTpy pekoMeH-
AyloTb pobuTn «kpannenogibHy» opmy rpudHNX
oTBOpiB ab0 HaBCKICHY.

TexHika rpn Ha aepodoHax TiCHO NoB’sidaHa i3
disionoriyHMmMmn ocobnmMeBocTaAMM POHIYHOro ana-
paTy MOAWMHW, CTBOPIOKOYM CKMagHy KonuBarbHY
cucTemy B3aeMO3B’A3KIB. Bigomumu € dpaktu, wo
nig BMNMMBOM TemnepaTypu MoBiTPH, Ske BAyBa-
€TbCS B LiBKY, Ta iHOMBIAyanbHOI TeMnepaTypu pyk
BMKOHaBLS BigbyBa€eTbCsA BNUB Ha 4YacTOTY OKpe-
MWX TOHIB. Taki HeE3Ha4yHi YaCTOTHI 3MiHM JocCBiaYe-
HWIA BUKOHaBELb CMIPOMOXHWIA KOPUryBaTu cam.

KomnnekcHa ouiHka akyCTUYHWX BMacTUBOC-
Ten TpaauuilHMUX CONINKOBUX aepOOHIB, 3 TOYKM
30py CMHTe3y anapary oanHU, KOHCTPYKTUBHMX
0COBnMMBOCTEN IHCTPYMEHTIB Ta YTBOPEHHIO iHAW-
BigyanbHUX MY3UYHUX CTUMIB PO3KPUBAETLCA AO-
knagHo y ctatTtax b. Apemka ¥, Ockinbkvn gaHun
acnekT He BXOAuTb Y cdepy Haworo JocnigXeH-
HS1, MW NULLIE MiJKPECIMMO BiJOMY TE3y Npo Te, Lo
BMpaBHi My3MKaHTN Ha CBUCTKOBIN LLUECTUOTBIPHIN
coninui, 3aBskM NOEAHAHHIO NPSAMOI Ta BUNKOBOI
annikaTyp, 3Ha4YHO PO3LUNPIOKOTL NTaA0BO-TOHAbHI
MO>XITMBOCTI IHCTPYMEHTA.

Mpouec hopmyBaHHS 3BYKY CTAHOBUTb CKnaj-
Hy KOnMBanbHy CUCTEMY, SKa 3anexuTb Big Brac-
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TMBOCTEN cepefoBuLla Ta YMOB MOLUUMPEHHS 3BY-
KOBMWX XBUIb Y HbOMY. [1Ns1 BUHUKHEHHST 30yaXKeH-
HS (pe30HyBaHHS) 3BYKOBOIO KaHasy iHCTpyMeHTa
HeoOXiAHWN, TaK 3BaHWNA, aKyCTUYHWUIA onip (imne-
JaHC), KU € KOMMIIEKCHUM i MICTUTb 9K aKTUB-
Hy, TaK i peakTMBHY eHeprilo. AKTUBHa eHepris €
BEITMYNHOK KOPUCHOI aKyCTUYHOI eHeprii Ans Bu-
NMPOMIHIOBaHHS 3BYKY B HABKOMNULLHE CEpeaOoBULLE,
peakTyBHa CKragoBa Bigobpaxkae BTpaTy eHeprii.
Mpn pospaxyHkax BracHMX PEe30HAHCHUX 4acToT
aepodoHiB (HaMeHLLa BriacHa 4acTtoTa € OCHO-
BHMM TOHOM iHCTPYMEHTA) aKTVMBHA CKIagoBa iM-
negaHcy Ao yBaru He 6epeTbes.

dnenToBi aepodoHN Hanexarb A0 NOABIMHOI
aKyCTMYHOI cucTemmn: 30yOHWUK 3BYKY + KOnMBalb-
HWUIA npouec y pesoHaTtopi. To6To, 3 TOYKM 30pYy
30yaHVKa 3BYKY, BOHM BBaXXalOTbCA BiAKPUTMMM, a,
oTXe, ABULLEe aKyCTUYHOrO iMnegaHcy (onopy) uiei
YaCTMHW IHCTPYMEHTA He MOLLMPIOETLCA Ha donen-
TOBI aepocoHm %,

Ane Ha uel Bug aepodoHiB BMNNMBaloTb akyc-
TWUYHI iMNeaaHCH iHLWOro xapakTepy: onip NoBiTps-
HOro KaHarny Ta BUNpoMiHIOBaHHs 3BYKY. [puknaan
pO3paxyHKy akyCTUYHOIO ONopy ANnst MyHALITYYHUX
i NNACTUHKOBUX OYXOBUX IHCTPYMEHTIB 3HAaX04MMO
B npaui 1. Ky3HeuyoBa «My3un4yHa akycTukay, ki
34iMCHEeHi 3a JOMOMOrol PiBHAHBL i3 TPUroHOMe-
TPUYHUMU OYHKLIAMMN.

Mpu 3acTtocyBaHHi bopMyn, HaBedeHUX Yy 3a-
3HauveHin npaui, Ans Haworo BUNagKy BUHUKAE
HeOoOXiaHICTb 3AINCHUTU pPAA CYTTEBUX YTOYHEHb:
OMUCYHYN LUNNIHAPUYHWUIA TUM LiBKW, aBTOP He 3a-
3Hayae, YM UiBKa MO3O0BXHSA YW nonepedHa (Mu
npunyckaemo, Lo MOBa Wae BUKIOYHO MpO Mo-
nepeuyHy LiBKy, OCKiNbkn poboTa npucesyeHa aka-
OEMiYHUM iIHCTpYMEHTaM); BiACYTHE NOHATTS aKyc-
TUYHOrO IMMNedaHCy 3aKpuUTUX rPUGHUX OTBOPIB.
3p0o3yMmino, Lo, He Maroun YiTKOCTI B LMX BaXKNn-
BUX MUTAHHSIX, KOPUCTYBAHHS LUMU pO3paxyHKa-
MW NPaKTUYHO HEMOXIMBE.

Baxnueum ons po3paxyHkiB 4acTOTU OCHOBOIO
TOHY (brnenToBmNX aepooHIB € 0BUUCNEHHS BENU-
YMHWN aKyCTUYHOrO iMNefaHcy BUXIOHOTO BiAKPUTO-
ro oreopy uiBku. Lli npobnemartumui npucBa4eHo
HW3KY pO3paxyHKiB, 30Kpema, y BXe 3rafiaHii npa-
ui J1. KysHeuoBa 3Haxogumo opmyny:

AL=8r?/ (3m) (7),
ne AL — nonpaBka Ha AOBXWHY MOBITPSHOIoO KaHa-
ny uiBKK 3 BIAKPUTUM KiHLIEM Ha BUXiAHWI 1T KiHeUb;
r — pagiyc BUXiQHOMo KiHUS LiBKU.

3HaveHHs AL y pobotax f.TypeBuy Ta

I. KpeHpann *° matTb Taki 3HadeHHsa: — 0,576
r2 — 0,85 r2. Kpim Toro, y Bigomin npaui «My3u4yHa
aKkycTuka» nig pea. M. lap6ysoBa HaBogsaTbCS
npyKknagn po3paxyHKy LMX MonpaBoK ANnd none-
peyvHoi unniHgpuyHoi uiBkm 3a B. MainoHom, ans
BIOKPMTOI TPyOU NPU3MaTMYHOIO NEepeTUHY TOLLO.
[NpoTe, ANA MO3AOBXHIX BIAKPUTUX Ta 3aKPUTUX
UiBOK (SkMMKW € TpaguuivHi dnenToBi aepodo-
HW) — Taki AaHi BIACYTHI. Y npaLi Yecbkoro isuka
®p. HaxTikana «TexHiuyHa cismka» ans nosnos-
XHBOT LUUIIHAPUYHOI LiiBKM HAaBOAUTLCSA 3HAYEHHS
AL — 0.29-0.30D, ge D — giameTp i1 nonepeyHu-
ka %, y O. Bonbda — 0.60D, usa BenuynHa peko-
MeHOOoBaHa ANns KnapHeTiB Ta coninok 1. OTxe,
3HaYeHHS KOpeKLUii BUXiZHOro OTBOPY LIBKW KOMK-
BatoTbcs Big 0.29D—0.85r2. Lli TeOpeTUYHI KOHCTaH-
TW BMMarawTb NpaKkTU4HOi anpobalii, y xogi skoi
ONSA KOHKPETHWUX IHCTPYMEHTIB (BMAIB iHCTPYMEH-
TiB) MOXe BWHMWKHYTW 30BCiM iHLLIMA KOeilieHT.
Y Xo4i Halmx ekcrnepuMMeHTanbHUX po3paxyHKiB
4YacTOTU OCHOBHOTO TOHY BIOKPUTUX Ta 3aKpUTUX
TpaauvuinHnx dpnentoBnx aepodoHiB 3akapnaTTs,
KoediLieHTM 3a3Ha4YeHO| KOpeKLUii konuBanucs Big
0.12-0.9D.

ToMy pO3yMiHHS SIBULL, aKyCTUYHOro iMneaaH-
Cy Ansl aepOdOHIB HE € OAHO3HAYHMM, i B npausax
pagsiHCbKMX OOCHIAHWUKIB € MEeBHI PO3XOMAXKEHHS.
Hanpwuknag, M. 3iMiH onucyBaB akyCTUYHUI iMne-
OaHC BUXIgHOro oTBOpPY AN nabianbHuX, A3UYKo-
BUX | MYHOLWITYYHUX IHCTPYMEHTIB, BKa3aB Ha Pi3Hu-
L0 MK JOBXMHOIO AiK04Oro CToBMNa NoBiTps B LiBLi
i JOBXMHOO 3BYKOBOT XBUWi TT OCHOBHOIO TOHY. 15
BIAKPUTMX UIBOK LS Pi3HULSA CKNagae MeHwe no-
NOBWHU AOBXMHU 3BYKOBOI XBWIi OCHOBHOIO TOHY,
ONS 3aKPUTUX — MeHLe Ya OOBXUHN 42,

Baxnveum  Ona  3icTaBneHHs  MOMOXeHb
J1. KysHeuoBa Ta [1. 3imiHa wWwogo 3a3HayeHoro
SIBULLLA BBaXXAEMO CaMe aprymeHTauil0 YMHHUKIB
BUHWKHEHHS imneaaHcy. 3a 1. 3imiHum ue:

1. MponopuinHKi BNAMB CTOBMIB Pi3HOro none-
peyvHMKa Ha Pi3HULIO MiXK TEOPETUYHOL 1 (haKTny-
HO JOBXMHOK 3BYKOBOIO KaHany;

2. Bnnue rpudHmMX OTBOpIB (BigKpUTUX Ta 3a-
KpUTUX);

3. MNepepnaya eHeprii Big cTosyoi xBuni 3 obme-
XKEHOro TBepAMMMN CTIHKaMn Kopnycy iHCTpyMeHTa
B HeoOMexeHun o6’em nosiTps. MNpu ubomy BiooOY-
BaETbCS YACTKOBE MOTMMIMHAHHSA OCTaHHIM 3BYKOBOI
eHepril pa3oM i3 rarbMyBaHHAM i AeAKUM 3racaH-
HAM LUBUOKOCTI KONMBANbHOIO pyxy MOneKyn nos.i-
Tps “3. Y pesynbrari il Lux YMHHWKIB BigOyBaeTbCA
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neBHe 3HMXKEHHSA 4YacTOTW KonmMBaHb, a BignoBia-
HO, i 3HWXXEHHSI BUCOTU 3BYKY.

I3 umx osHak Bunnueae, wo B [1. 3imiHa nig
TEPMIHOM «aKyCTUYHWM iMMNeAaHC BUXiQHOro
OTBOpPY» pPO3yMi€ETbCA «oOnip BUMNPOMIHIOBaH-
Ha» (3a J1. KyaHeuoBMM), OKpeMo BUAINEHO Npo-
BigHICTb rpudpHMx oTBopiB. TOGTO, y NOPIBHSHHI 3
J1. KysHeuoBuM, po3rnag akyCTUYHOro iMnegaHcy
M. 3iMiHuM BBaXkaemo y3aranbHeHUM.

BaxxnvueBum anga gocnigkeHb akyCTUYHMX Briac-
TUBOCTEN TPaaULINHUX (PNEeNTOBUX aepodOHIB €
aKycTMyHa KoHUenuis BigoMoro gpaHuy3bKkoro
opraHHoro manctpa A. KaBanbe-Konnb. Y Hin ap-
rYMEHTYETbCS MONOXKEHHS, WO Ha BIAKPUTY 3 060X
KiHLIB MO300BXHIO LBKY Ail0Tb 2 BUAN KOPEKLiN —
KopekLuis nabianbHa Ta BUXIOHOrO KiHLUSA LIBKM 44,
A. KaBanbe-Konnb Ui BUAWM KOpekKLin no3Havae Ta-
KUM YNHOM:

K=K, +K,
3Bigcu A2=L+ K,,
Ae K,— 3aranbHa Kopekuis; K, — kopekuia nabi-
anbHa; K,— kopekuist BMXiAHOTO KiHUSA uiBku; L —
[OOBXMHA LiBKN.

Ona uyporo Tuny uiBkm . Haxrtikanom HaBo-
antbesa nabianbHa Kopekuist y BenuuuHi 1.36D,
a Kopekuist BuxigHoro kiHus uiBkm 0.3D %5, Takum
YMHOM, 3aranbHa KopekLuis ctaHoBuTb 1.66D, wo
cTaHoBUTL NpnbnusHo (5/3 giameTtpa uiBkn) 8.

3Baxatoum Ha chakTop Aii kopekuii nonepeyHn-
Ka Y BiAKPUTI NO3AOBXHIN LiBLj, Y KiHLi IKOT BUHW-
Kae amnnitygHui makcumym, M. ®ininn ta J1. JleHr,
Oyoyun npuxunbHUKammn kKoHuenuii A. KaBanbe-
Konnbk, BBaXaroTb, LLIO Ha 3aKpUTY LIBKY Len Bug
KOpeKLji He NOLMPIOETLCS, a aie nuwe nabiansbHa
Kopexkuis 7.

3 ypaxyBaHHsSIM 3a3Ha4eHMX KOpeKLin, opmy-
N po3paxyHKy OCHOBHOIO TOHY HabyBalOTb TakU
BUMAA;

YacTtoTa OCHOBHOIO TOHY BiAKPUTOI LiBKU:
F=V/2(L+K,+K) (9),
Ae K, — saranbHa kopexkuis; K= 1.66D; K — kopek-
uis rpucpHux otsopis; K= (D uisku /d rpudHoro
oteopy) D.
YacTtoTa OCHOBHOrO TOHY 3aKpUTOI LliBKU:
F=V/4(L+K +K) (10),
Ae K,— kopekuia HWKHbOro KiHua uisku; K = 1.36D;
K — xopekuisi rpucpHux oteopis; K= (D wuisku /d
rpucpHoro oteopy) D.

®opmynun 3a koHuenuieto A. KaBanbe-Konnb
anpo6oBaHi B npau,i J1. JleHra «CnoBaLbki HapoaHi
MY3WYHi iIHCTPYMEHTU», ane, Ha >alb, BUKMOYHO

(8),
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AK NpUKnagn MaTteMaTU4yHUX po3paxyHkiB 6es 3i-
CTaBfieHHs 3 pearlbHUMWU OCHOBHUMW TOHAMMU iH-
CTPYMEHTIB.

30BCIM MPOTUNEXHY TEOPIl0 apryMeHTOBaHO B
dyHOameHTanbHin npaui €. Ckyunka «OcHOBM
aKyCTUKM» Npo Te, LU0 «KiHLEeBa nornpaBKkay» Xa-
pakTepHa SK AN BiOKPUTUX, TaK i AN 3aKpUTUX
Tpyo “8.

Mwu BBa)xaemo, LLIO Ha obuasa TUNKU LIBKKU Aie
nabianbHa 1 KiHueBa KopekLuii, Mipa BNrmBY KOXHOT
3 AKWX 3aneXuTb Big (OOPMU KaHany iHCTpyMeHTa.
Hanpwvknag, y Tpembitn po3tpyb iHCTpymeHTa €
aKTUYHUM MPOOOBXKEHHAM OOBXWUHM LiBKM, L0
npu po3paxyHKy OCHOBHOIO TOHY 0B0B’A3KOBO Chif,
BpaxyBaTu. 3BMYanHO, WO Y BiOKPUTIN LiBLi, dop-
Ma SIKOi HabnuxkeHa oo LuniHApWYHOI, BMMB none-
PEYHMKA HUXKHBOTO KiHLSA LiBKM Oyae 3Ha4YHO MeH-
LWIMM, HIXX Yy KOHIYHMX. Bnnue nabianbHoi kopekuii
B 3aKPUTMX LiiBKax MOXXHa aprymeHTyBaTu TUM, LLO
3BYKOYTBOpPEHHS 6e3nocepeaHbo B NabiyMi He Big-
OyBaEeTbCs, a NuLLe PO3CIKAaeTbLCSA Ha MOro rocTpo-
My Kpai. BignosigHo, npu po3paxyHkax BenuynHM
nabianbHOT KOpeKLiT ANnsi HEBENWKMX 3a po3MipaMu
LliBOK MOXXHa BpaxoByBaTu AliiamMeTp BXiAHOro OTBO-
py. 3a HaWMUMKU EMMIPUYHUMMN CTMIOCTEPEXKEHHSIMM,
ONS UiBOK, OOBXMHOM Big 470 MM., BaXXnuBYy posb
Oyne BigirpaBatM OOBXWHA CBWUCTKA, TOOGTO Mpu
pO3paxyHKy 4acTOTU OCHOBHOIO TOHy Byae 3acTo-
COBYBaTUCH, TaK 3BaHa, «aKyCTU4YHA JOBXUHAY.

Buxogsum 3 npoaHanisaoBaHOro, MoOXHa cTBep-
OXyBaTu, WO MeTogonoriyHa 6a3a cyyacHoro
CTaHy [JOCHIMKEHHS aKyCTUYHMX BrACTUBOCTEWN
TpaguLinHuX nenToBmx aepooHiB He OXONNE
BCi€l cneuundikm MopdonoriyHnx ocobnmsocTen
IHCTPYMEHTIB | BUMarae psag CyTTEBUX YTOYHEHb:

— PekomeHpgauito KOHCTaHTM AN WBWUAKOCTI
MOLUMPEHHS 3BYKY B 0BbMexeHoMy rasonogibHomy
cepeoBuLLi (MaeTbCs Ha yBasi KOpPNyc iIHCTPYMEH-
Ta) NpM BUMKOPUCTaHHI B TEOPETUYHMX PO3paxyH-
Kax BMCOTN OCHOBHOIO TOHY aepodOHiB;

— KoHkpeTusauito npuHuuny Aii Ta po3paxyHky
«aKyCTUYHOrO iMnegaHcy» Ansd MNO3[O0BXHIX Big-
KPUTUX | 3aKPUTUX LLiBOK;

— Bn3Ha4eHHd Mipu BNMBY, 30KpeMa, BCTaHOB-
NeHHs koedillieHTa Kopekuii, 3aTyneHux rpuHmnx
OTBOpPIB NanbLsIMN BUKOHABLIS, HA BUCOTY OCHOB-
HOMO TOHY IHCTPYMEHTA.

Kpim Toro, nmpobnemaTtuka KOHIYHOCTiI KaHany
OOCMiAKYETbCA Y BIiTYM3HSAHIN cnewianbHin nite-
paTypi BUKINIOYHO Ha Npuknagax akagemivyHux iH-
CTPYMEHTIB. B €THOMY3MKOMOriYHUX JOCTIKEHHSAX
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B. ApeMka nigkpecntoeTbca BaXnuMBICTb hakTopa
KOHIYHOCTI, WO 3BY)XEHa B HWKHbOMY KiHLi, AN
TpaauUinHNX BOMKIBCBKUX NULLIANOK. 34iNCHIOYM
BUMIPU OCHOBHMX TEXHIYHWX NapaMeTpiB 3akap-
naTcbknx nenToBmx aepodoHiB, M1 BCTaHOBUNH,
LLIO LiBKM MatOTb ABA TUMW KOHIYHOCTI — 3BYXXEHY 1
PO3LUMPEHY B HWXKHBOMY KiHLi. KOHiYHiCTb Gesno-
cepedHbO BNNMBae Ha (POPMYBaHHA OCHOBHOMO
TOHY iHCTpYMeHTa, TOMYy Npu po3paxyHKax MoBu-
HHi BXM1BaTUCA BIANOBIAHI KoeilieHTw.

Cnuparoumcb  Ha  MeTodonoriyHi - 3acagu
B. Apemka, Hamu Gyno 3anponoHOBaHO MNepenik
CYKYMHOCTI napameTpiB TpaauLinHuX nenToBmnx
aepooHiB AN HaBeAEeHHS B KOMMNITEKCHUX cheLi-
anbHWX eproforiYyHNX Ta €THOMY3UKOMOTiYHMX J0-
CNiSKEHHSAX, 3aCTOCYBaHHA SKMX MOXITMBE i Mpw
KaTanorizauii My3enHuX ekcrnoHatiB. Yneple y
BiTYM3HSAHIN €THOMY3UKOMOrii MW NpoBenu pospa-
XYHKM MEH3ypu TpaguuiiHUX COMIfIKOBUX iHCTPY-
MeHTiB 3akapnaTTs.

Ha ocHoBi npoaHanizoBaHnx mxepen, Mu Oa-
4YMMO, WO NpeacTaBneHi B akyCTUYHIN NiTepaTypi
OOCRIKEHHA KonumBasribHUX MpoueciB MOBITPA B
LiBKax € JOCUTb HEOOHO3HAYHMMK Ta B BaraTbox
MOMEHTaxX CynepeqnMBuMU, KpiM TOro, BOHU 0O-
MEXEHO CNpsIMOBaHi He Ha TpaauLUiiHi aepodoHM,
a, NepeBaXxHO, Ha aKkafgeMivyHi OPKeCTPOBI IHCTPY-
MEHTU. POopMynn pPO3paxyHKiB OCHOBHOIO TOHY
BIOKPUTUX Ta 3aKpUTUX (prernToBUX IHCTPYMEHTIB
[il0Tb NOBHOK MIPOK MpuY, Tak 3BaHUX, «igeanb-
HUX yMOBax», SIKi ManoBiporigHi sk npu Kycrtap-
HOMy, TaK i dpabpuyHoMy cnocobi BUpoOHMUTBA
TpaguLinHnx aepodoHiB. Takum YMHOM, po3pobka
AaHol npobnemu 3aincHeHa nuwe dparMeHTapHo
N BMMarae noganblumMx MPakTUYHUX LOCHigKEHb
Ta eKCNEePUMEHTIB.

AKYCTMKO-epronoriyHi ocobnmBoCTi BigKpUTUX
i 3aKpUTMX TpaguuinHUX ONerToBMX aepodoHiB
KOMMMEKCHO BNMMBalOTb Ha (POpPMYBaHHA 1 Big-
TBOPEHHSI OCHOBHOTO TOHY, pe3ynbrar il SKMX Ha-
nepen nepenbavymT TOYHO MaiKe He MOXIMBO.

Moganblie BMBYEHHA Uiei BaXnueoi npobne-
MaTuKN Ha OCHOBI aBTEHTUYHMX B3ipUiB TpaauLin-
HUX aepodOHiB MOXe OyTW CyTTEBMM HE TiflbKM
AN po3yMiHHS (i3NKO-aKyCTUYHMX 3aKOHOMIPHOC-
TEeN KOnvBanbHUX NPOLECIB y UiBKax, ane n ans
OCMWCIIEHHS Ta KpaLoro ni3HaHHS, 30ebinbLioro,
eMnMipMYHOT TpagmUil BUTOTOBIIEHHS HAPOLHOrO iH-
CTPYMEHTapito.
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