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3anponoHOBAaHO OWH i3 CIIOCO0IB CTBOPEHHS MOZEI IPOCTOPOBOTO 3BYKOBOTO 00pa3y I OLIHKH aKyCTUIHUX
BJIACTUBOCTEH [iIOYMX Ta HPOSKTHUX KOHIEPTHHX 3aj. PO3MIISHYTO METOXM MOMENIOBAHHSA Ta BHOPaHO METOX
KOMIT'FOTEpHOI CHUMYJIIMii iX aKyCTHYHOTO cepenmoBwiia. JIsi CTBOpeHHS Mojeni oOpaHO Iif0dy KOHIICPTHY 3aiy.
[Tigibpasno KoMIT'IoTepHE IMpOoTrpamMHE 3a0e3MEUSHHS, 3a IOMOMOTOI0 SIKOTO MOJENOIOTHCS aKyCTHYHI BIIACTHBOCTI
KOHIIEPTHOI 3aJIH, Ta CTBOPIOETHCS MOJEb 3ByYaHHS MY3HYHOI'O MaTepially B JaHOMY Ipoctopi. 11 koM roTepHOl
CHUMYJIAIIi ONMHMCAaHO YMOBH CTBOPEHHS ayaio Qaiiny. 3amponoHOBaHO METOJ CYO €KTHBHOI OIliHKH 3ByYaHHS
MY3WYHOT'O MaTepiajly 3a JOIOMOI'OI BarOMHX KPHTEPiiB BCTAHOBIJICHOT'O 3pa3Ka Ul €CTETUYHOI OL[IHKH Pe3yJbTaTiB
MoJIeIoBaHHs. Pe3ynpraTi cUMYIILI MOPIBHAHO i3 3BY4aHHSIM MY3WYHOI'O Marepiasy B Jifo4ildl KOHIEPTHIHN 3aui.
OnucaHo reOMETpHUYHI Ta aKyCTHYHI YMOBH NPOCIYXOBYBaHHS CTBOPEHHUX ayaio (aililiB eKcrepTHUMH rpynamu. Ha
OCHOBI OTPUMAaHUX pe3yJbTaTiB CHOPMYJIHOBAHO TPYAHOLIl, SKI BHHUKAIOTH IiJl Yac KOMII FOTEPHOI CHMYJISIii
AKyCTHYHOT'O CEpe/IOBHINA Ta 3allPOIIOHOBAHO MOJICIIOBAHHS SIK TEPCIEKTUBHHUI HANPSIMOK B JIOCIIPKEHHI aKyCTHKH
IIOYMX Ta MPOCKTHUX KOHIIEPTHUX 3aJl. HamiueHi moanbmr HarpssMy JOCIiIKEHb.

Knrouosi crosa: Mopenb, CUMYJALis, IPOCTOPOBHI 3BYKOBHH 00pa3, 00’€KTHBHI mapaMeTpu, Cy0’€KTHBHA
OIIiHKa, KpUTepii OLiHIOBaHHS, KOHIIEPTHA 3aJIa.

Tocmanosxa npobremu. T1in yac 3By4aHHS MY3UKH aKyCTHKa KOHLIEPTHHX 3aJ]1 Mae Oe3nocepeiHiii BIUTHB
Ha (hopMyBaHHS MPOCTOPOBOTO 3BYKOBOTO 00pa3y. ApXiTeKTypHi 0COOIHMBOCTI, iHTEp’ €p, 03100IeHAS POPMYIOTh
y 3aMKHYTOMY CEpEIOBHILI KOHIIEPTHOI 3aJ IiJ 4Yac 3By4YaHHs MY3WKH, 3BykoBe mone [1; 65]. Axycruuni
XapaKTePUCTUKH KOHLIEPTHUX 3al MOIULIOTECS Ha 00 €KTUBHI Ta cy0’exkTBHI. OO0 €KTHMBHI BHM3HAYaIOTh
aKyCTHYHI BJIACTUBOCTI KOHIIGPTHHX 3aJl, CyO €KTHBHI — TWIiAMOPAIKOBaHI IICHXOAKyCTHYHUM 3aKOHAM
CIIPUMHATTS JIFOJMHOIO 3BYKOBHX KOJNMBaHb. Poib aKyCTHYHMX BJIAaCTHBOCTEH KOHLEPTHOI 3alld  Mae
Oe3mocepeHii BIUIMB Ha (OPMYBaHHS MPOCTOPOBOIO 3BYKOBOTO 0Opa3y Ta BILUIMBA€E Ha SIKICTh BUKOHAHHS Ta
CHPUHAHATTS MY3WKH Ta cmiBy. OO’€KTHBHI aKyCTHYHI MapaMeTpyd He JAl0Th TOBHOI OIHKH aKyCTHYHUM
BIIACTUBOCTSIM KOHLEPTHHUX 3ail. JI79 TOBHOI XapaKTepPUCTHKH iX AaKyCTHUKH IOJATKOBO 3aCTOCOBYIOTh
Cy0’€KTHUBHY OILIIHKY 3a KPUTEPIAMH BCTAaHOBJICHOTO 3pa3ka [5; 30].

HaykoBo-TexHIUHHI TIporpec BIUIMBAa€ Ha AaKTHBHE BIPOBa/KEHHs HOBITHIX TexHojorin. OmHuM i3
HEPCIIEKTUBHHUX HAIPSMIB HAa CyJaCHOMY €Talli € KOMIT I0TepHE MOJICITIOBaHHS aKyCTHKHY 3aMKHYTHX HPHMIIICHb.
Vloro MoxHa 3acTocyBaTH JUIsl OLIHKH aKyCTHUHHX BJIACTHBOCTEH iI0UMX Ta NPOEKTHAX KOHIEPTHHX 3al. 3a
JIOTIOMOTOIO CIIEIiali30BaHOTO MPOrPaMHOT0 3a0€3MeYeHHS € MOYKITUBICTh 3MOJIETFOBATH aKyCTHYHE CEPEIOBHUIIE
KoHIIepTHOI 3amu. [IporpaMHe 3a0e3medeHHs Mae MOXIIMBICTH TOBTOPUTH (GOpMy, OYAiBEIbHI Marepialu,
iHTep’€p Ta 03700JICHHS 3pa3Ka KOHIEPTHOI 3a1u. J{Jis MOPiBHAHHS aKyCTHYHHX BIACTUBOCTEI MOJIEN Ta TIF040i
KOHIIepTHOI 3aiu OepeThesl 3ByYaHHsI My3HYHOTO Martepiainy. B jaHoMy BHIaIKy MOTpiOHO BUKOPUCTATH 3aIvC
MY3UYHOT'O TBOPY, Oa)KaHO 3 KJIACUYHOI'0 periepTyapy, 10 MPO3BYYaB y 3pa3KOBii KOHIIEPTHIHN 3aj1i Ta MOPIBHATH
HOro 3ByYaHHS i3 3By4aHHSM IIHOTO JK TBOPY B aKyCTUYHOMY CEPEelIOBHIII Mojieli. EcTeTnyHa oIiHKa 3By4aHHS
MY3UYHOTO MaTepialy TPOBOMUTHCS 32 JOMIOMOTOK) KPHTEPiiB BCTAHOBJICHOIO 3pa3Ka, M0 0a3yeTbesl Ha
Cy0’ EKTHBHOMY CIIPUHHSTTI MY3UKH JIFOIUHOIO.

Maroun Taky METOJMKY MOXXHA MOJICIFOBATH aKyCTHKY MIFOYMX Ta HMPOEKTHUX KOHIIEPTHHX 3al Ta
JTaBaTH PEKOMEHIAIIi] 10 11 IMOKpaIIeHHIO.

Mema cmammi — 3anpOTIOHYBaTH METOJMKY CTBOPEHHS MOJIelli TPOCTOPOBOTO 3BYKOBOTO 00pa3zy Juis
€CTEeTHYHOI OI[IHKHM aKyCTUYHHX BJIACTHBOCTEH KOHIIEPTHUX 3aJl.

Hayxoea Hosusna — monsrae y crpo0i 3alpoNoOHYyBaTH METOAWKY €CTETHYHO! OLIHKH aKyCTHYHHX
BJIACTUBOCTEH JIFOUMX Ta MPOSKTHUX KOHIIEPTHHX 34T 32 JJOTIOMOT'OF0 MOJIETTFOBAHHSI X aKyCTUYHOTO CEPEIOBHIIIA.

O2ns0 ocmanuix 0ocrioxcenv ma nyoaixayii. MeTol KOMIT FOTEPHOT CUMYIIAIIi BUKOPHCTOBYBABCS
miJ 4ac JochipkeHb OaratbMa ydeHmmu akyctukamu Schroeder M. R., Cox T., J. Kamisinski T. [9],
NOMITHUI BHECOK y po3poOKy mporpamuoro 3abesneuenns smaivicauau Prof. Dr. Wolfgang Ahnert,
Dr. Rainer Feistel, IIputc P., BukopuctanHs MeToziB cy0’ekTuBHOI oninku Aumjommua W.A., L. Beranek,
Hoeg W., Walker C. [1], [5], [8], Baromuii BHECOK B chepy CyO’ eKTHBHOTO cpuiHATTS 3poOunu JI. bepanek
[5], M. Bappon, akycTiuHi fociipkeHHs BUOpaHoi 3anmu Hajexats T. Kamicincekomy, Ta P. Kinamry [10].
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Buknao mamepiany docriosxcenns. 1lin yac akyCTHIHUX JTOCTIPKEHD BUCHI aKYCTHKH YaCTO BIAIOTHCS
70 MOJENIOBAHHS aKyCTHYHOTO CEpelOBHINA JOCHIKYBaHMX KoHIepTHHX 3an [9]. B ocHoBHOMY
MOJENIOIOTh aKyCTUYHE CEpeloBHIIE, a HOro OO0 €KTUBHI aKyCTHYHI MapaMeTpu TMOPiBHIOIOTh 3
OJTHOWMEHHUMH BXKe JIF0UMX KOHIEPTHUX 3al.

IcHye uymmano MeroniB MojemoBaHHS (i3MUHWX sBUMI. Hampukmam, y My3udHId aKyCTHIN MOXe
BUKOHYBAaTHCh MOJICTIOBAHHS 3 BUKOPUCTAHHAM MacmTadyBaHH. [1i1 9ac HbOTO CTBOPIOETHCS apXiTEKTypHA
MoJeNb 00 €KTy B MaciiTadi 3 BUKOPUCTAHHIM 3aMiHHHKIB OyZiBeNbHHMX MaTepialliB, sIKi MalOTh Ti cami
BJIACTUBOCTI, IO 1 oOpwWriHanmk. BuMiproBambHI BEITWYMHH TaKOXK IIATalOTh, Kopekmii. Hampukman,
BHMIPIOBaJIbHI YaCTOTH 3BYKOBHUX CHTHAJIIB, BIACTaHI MK JDKEpElaMy Ta MIpHUMadaMu.

Ha cywyacHoMmy erami HalOinpIIOro 3actocyBaHHs HaOpajno MOJENIOBaHHS 3a JIOIOMOTOI0
KOMIT'IOTEpHOT CHMYIIAL{i (i3HYHMX MPOLECiB cepenoBHma’. 3 HOro JOMOMOTO0 MOIETIOEThCS AKYCTHUHE
CEPEIOBHIIE Ta TTPOBOINUTHCS CUMYJIALIA (DI3UUHUX MPOIECIB aKyCTUKHA KOHIIEPTHOI 3aJTH.

VY Hamomy BUNAJKy MPONOHYETHCS OPUTiHAIBHUA METOA, 0 0a3yeTbcs HA CTBOPEHHI aynio dairy
3BY4aHHs MY3HUYHOTO TBOPY, OOpOOJIEHOTO 32 JOMOMOTOI0 KOMIT IOTEPHOI MPOrpaMu, 10 iMITye aKyCTHYHE
cepenoBuIe KOHIEPTHOI 3and. [loTiM MOpiBHATH #Oro 3BY4aHHS i3 3BYYaHHSIM LBOTO XX MY3HYHOTO
MaTepiaiy, 3aIFCaHoTO B Jif04iil KOHIIEPTHIH 3a1i, B3ATiH 3a 3pa30K, Ta OLIHUTH HA CKIJIbKA BOHH MOII0HI 3a
3BYYaHHSIM 1 B YOMY BiJIPi3HSIOTHCS.

Hacammepen, moTpiOHO CTBOPHUTH MOZENb IS MOCHIMKEHB. 3a 3pa30K B3ATO BXKE Mif0Ya KOHIICPTHA
3ana JIpBIBCHKOTO OyAMHKY OPTaHHOI Ta KAMEPHOI MY3HKH, III0 HEOAHOPA30BO BUKOPHCTOBYBAJIACS y4acTh B
HAIIKUX MOonepeaHiX gocmipkeHusx [2], [10]. YMoBu MoentoBaHHS:

BiyHi cTiHM 3211 — MapMypOBi TUTUTH BUCOTOIO 3 M BiJ| MiJJIOTH — B MEHIIIH YacTuHi 3aiy. Kononu — o
Ookax y OBl YacTHHI 3ay. MapMypoBi IITUTH HA O1YHHX CTiHAX MaloTh BUCOTY 1,5 M. Burme mapmypoBoi
KJIQJIKK — INTYKaTypKa. 3ajHs cTiHa Mae popmy Tparerrii. [lijyrora — npecoBaHi Ta MOMipOBaHi KaM’siHI TUIATH.
Ha crieHi BcTaHOBIIGHUI OpraH, 1Mo3ajay opraHHi Tpyou 1 Tpoe neepeii. ClieHiuHa Miajora — JepeB’siHi JOIIKH.
I'mamaneki mMicts — TBEpi, HE po3AijieHi 3 pyxoMumMy crimHKkamu. CIieHa MiAHATa BiTHOCHO PiBHS mapTepy Ha
Bucoty 1,2 M. Ilo oOHMIBI CTOPOHM TISAMAIBPKUX MICIh KOJIOHH. |'@OMeTpHvHI pO3MipH CTAaHOBIATH: L (M) —
nosxkuHa 35,15 M, B (M) — mupuna 19,24 m, H (M) — Bucota 22 m.

Jly11 MoziemioBaHHS TPOIIECIB B 3aMKHYTOMY CEPEIIOBHIII 3aJI BUKOPUCTAHO CIICIiali30BaHE MPOrpaMHE
3a0esreuernss EASE 4.3. Ilporpama mae cekiiii uisi KOHCTPYIOBAHHS apXiTEKTYPHOI MOJENI PI3HUX CIIOPY,
30KpeMa 1 CaKpaJbHUX, CEKIIii aKyCTUUHHX JOCIIKeHh CTBOPSHUX MOJIEIICH, SIKi MalOTh MOXIIHBICTh IIPOBECTH
«aypaJizallitoy» 3By4aHHS ayJio Marepiary (MOXIMBICT, OOPOOKH ayio Marepially IPOCTOPOBUM IPOIIECOPOM,
mo iMiTye 1i aKycTH4HE cepenoBuIle). € MOXIHMBICTh MPOCITYXOBYBaHHS 3BYYaHHS MY3WYHOTO Marepianry B
MOJIETTFOIOUOMY CepeloBHII. J[Is KOHCTpyrOBaHHS apXiTEKTypHOI MOJENi NaHe MporpamMHe 3a0e3ledeHHS B
CBOEMY apceHalli Ma€e MIMPOKUI BUOIp 3pa3KiB Oy/iBENIbHUX MaTepiaiiB Ta iHTEp €py.

[Ticast KOMIT FOTEpHOT CHUMYJISIIT 3a JIOMOMOTOI0 OOpaHOro IMPOrpaMHOro 3a0e3MedYeHHs CTBOpeHa
MO/Ie]Tb MAKCUMAITBHO HAaOJIMKEHA 110 CBOTM XapaKkTepuCTHKaM 10 opurinary [10].

Puc. 1. Moodenv konyepmnoi 3anu
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ITopiBHIOIOYM 00’ €KTHBHI aKyCTHYHI IMapaMeTpH 000X 3aJl MOKHA CKa3aTH, IO BOHM MaKCHUMAaJIbHO
HaOmKeHi oauH 10 oxHoro. Tak wac pesepOepamii (RT) mitouoi 3amu — 4,9 c., momeni — 5,1 ¢. My3nuna
po36ipmuBicts (Cgp) — 6.1 ab., mogerni — 5,9 nb.

st mpoBeA€HHS KOMIT IOTEPHOI CHUMYJISIIIT 3By4aHHsI MY3UYHOTO TBOPY BHKOPHCTOBYETHCS HOTO
ayaio 3ammc B CEpeNOBHINI B SKOMY BiACyTHI BimOwti xBuii. Take cepemoBuie Ha3WBAIOTh — «BiIbHE
nosie» [7; 27]. Ha mpakTuili Take 3By4aHHs OTPUMYIOTh y podeciiiHuX CTyIisIX 3BYKO3aIuCy, e 9acTKa
BiIOMTUX XBUJb 3BelE€Ha 1O MiHIMyMy, a00 B aKyCTHYHO 3arjiylIeHHMX Kamepax JOCTiTHHIBKUX
naboparopiit. [lapamerpu Takux 00’ €KTiB HOPMYIOTBCS 3TiJHO MIXKHApPOIHUX BUMOT [4; 48].

Hns nocmimkens oOpaHO My3WdHHM TBip «AHTpakT mo 4-1 mii» 3 omepu «Kapmen» QpaHITy3pK0T0
kommo3uropa mobu pomanTm3my K. bize. Jlanmit TBip Mae OpKecTpoBe BUKOHAaHHA 1 3a CBOIMH
TEMIOPUTMIYHUM, IUHAMIYHUM, (aKTypHUM Ta TEMOpPOBHUM XapaKTEepPUCTUKaM ONM3bKHNA 10 3BYYaHHS
YBEPTIOPH, sIKa BUKOPHCTOBYBAJacs B HAIIMX MOMNEpenHiX focmimkeHHsx [2]. dns ganoro pocmimkeHHs OyB
oOpaHuii BapiaHT iIOr0 BUKOHAaHHS aHcaMmOieM KiapHeTHcTiB. Ls iHTepnperattis 3a cBoiM 3By4aHHSM 3HAYHO
BIIPI3HSIETHCS BiJl OMHOMMEHHOI YaCTHH JaHOi ONepH B CHIIy CKany aHcamOiro (Tpu kiapHetu in B, oxun
Gac kmapuer in B). Moro kamepHe 3By4aHHs, 10 BU3HAYAETHCA JMHAMIKOIO T4 TeMOPOM, BIHCYEThCS B
HETPOCTY aKyCTHKY KOHLEPTHOi 3amu. Jlemo HagMipHa MPOCTOPOBICTh HE 3aHIKYE MOKA3HUKH MY3HYHOL
po3bipmmBocTi. TemOp 3ByuaHHS He TIepeHAaCHYEHWl O00EpTOHaMH CTBOPEHHMH AaKyCTHYHHMU
0cobnMBOCTSIMU KOHIEPTHOI 3aiu. ChopMoBaHH MPOCTOPOBHIA 3BYKOBHI 00pa3 BiAINOBia€ Bi3yallbHOMY
CHPUIHATTIO MiJ] Yac KMUBOTO BUKOHAHHSI.

Jnst koM’ 1oTepHoi cuMyIsii OyB 3poOJieHni 3amic 00paHoro TBOPY B CEPEJOBHILI, BITBHOMY
Bim BimOuTHX XBWIb. [licist 0OpoOKM MPOCTOPOBHM MPOILIECOPOM MPOTpaMu OTpPUMaHUH aynmio (aiin, B
SAKOMY 3MOJEIbOBAaHE 3BYUYaHHS JaHOTO MYy3WYHOTO TBOPY B IISINALbKiM 3aii, MPU 3By4YaHHI pKepena Ha
CIIeHi. YsBHa 3amUCyro4ya MiKpoOHHa cCHCTeMa 3HaXoIWjacsi B paioHi 5-ro psamxy. His mopiBHSIHHS
3By4YaHHS TaKOX 3IiMCHEHO 3alHuC JaHOTO TBOPY B Till e KOHIEPTHIH 3ail NpH TakuX IKe
HamamTyBaHHsAX. [ 3ammcy BukopucToByBanack MikpodonHa cuctema tuny ORTF stereo, mo
HAKOINBII IMITYyE CIPUHHATTS 3By4YaHHs ciyxadeM [4; 69].

OriHKa TIPOBOMIIACE 33 JOMIOMOTOI0 OJMHAINTHA KPHUTEPIiB (IIPOCTOPOBICTh, MPOCTOPOBA TEPCIEKTHBA
(KUTTEBICTB); cTepeodoHIUHMA edekT; TeMOp; YMUCTOTa, MPO30PICTh, PO3OIPIUBICTH; TYUHICTH, TUHAMIYHHN
niarma3oH; ONM3BKICTh, TPHCYTHICTh, 3BYKOBI IUIAHW; TEKCTypa; 3BYKOBHUH OaiaHC;, TEXHIKa MIKPO(QOHHOTO
NpUAOMY; IIYMOBI THEPEIIKOH; 3aralbHe BpPa)KCHHs) METOJOM OanbHOI OLIHKM MUIIXOM aHKeTyBaHHA [3].
[pocmyxoByBaHHS 3[IMCHIOBAIOCH TPYIOI0 €KCHEPTIB i3 UKCIa 3BYKOPEKHCEPIB, KOMIIO3UTOPIB, TUPHUICHTIB,
MY3UKaHTIB, My3UYHHUX KPUTHKIB B yMOBax, II0 BiANOBiAIOTh MIXKHAPOIHUM BCTaHOBJICHUM HOpMaM. J[o HUX
HaJIe)kaTb TEOMETPHYHI Ta aKyCTH4YHI YMOBM HPOCIYXOBYBaHHS, BUMOTHM /IO TEXHIYHHMX XapaKTEPUCTHK Ta
PO3MIIIIEHHS] KOHTPOJIBHNUX MOHITOPIB, KUTBKICTh €KCIIEPTIB Ta X PO3cajKa Ui OJHOYACHOTO MPOCTYXOBYBaHHSI.
Tak, gomyctuMuil yac peBepOepalttii moBuHeH 3HaxoAuTHCh y Mexkax 0.2 — 0.4 ¢ y mianmazoni 200 — 4000 ['m. [is
TeOMETPUYHHX YMOB TPOCITyXOBYBaHHS MOTPIOHO BpaxyBaTH BUCOTY T'YYHOMOBIISI MOHITOpA, KA TIOBUHHA OyTH
HE MEHIIOKO 3a 1,2 M Hal piBHEM ITiJUTOTH, Ta KyT HAXIJITY HOTO OCi BiJHOCHO TOPU30HTAIIHLHOI TIOIIMHY, SIKHI HE
MIOBHMHEH TiepeBuiyBatd 10°. Bick BUNIPOMIHIOBaHHST MOHITOpPa Ma€ MEPEeTUHATH MICIle MPOCITYXOBYBaHHSI Ha
BUCOTI BYX JIOJWHM, L0 cuIuTh. s crepeo)OHIYHOro MPOCIyXOBYBaHHS JjBa MOHITOPH PO3TAallOBaHi B
KOHTPOJIbHIN KiIMHATI TOBUHHI OyTH po3MillieHi Ha BificTaHi 2 — 4 M Mix co0oto. Po3aMipi KOHTPOIIEHOT KiMHATH:
MiHiManbHa Tioma 40 M 1is THIOBHX, 1 30 M2 — JUIst BUCOKOSIKiCHHX. 06’ €M He MOBHHEH nepesuityBaru 300 M3,
KITBKICTB €KCIIEPTIB JJISl OJJHOYACHOTO MPOCTyXOByBaHHs — 6 [8].

ITicns cuctemaru3aiii pe3ysbTaTiB JOCTI/DKEHh BCTAHOBJICHO, IO 3BYydYaHHS OOpaHOro TBOPY B
MOJICITIOIOUOMY aKyCTUYHOMY CEpeOBHIl HaOJMKEHE /0 pEeabHUX YMOB. 3aBISKH BAAIOMY BUOpaHOMY
MY3UYHOMY TBOPY IiJ 4ac 3BY4aHHS CTBOPEHHM HHMM IPOCTOPOBHI 3BYKOBHI 00pa3 3aJ0BOJIBHSB Oararbom
KpUTEpisiM Cy0’€KTUBHOI OIHKK. Taki KpuTepii sSK MpO30picTh 3By4aHHS abo My3udHa po30ipIMBICTE Ta
MPOCTOPOBICTh OTPUMAJIM XOPOIIY OIHKY, 1 BBOKAJIMCh MAaKCUMAaJbHO MOAIOHUMH MK c000t0. JuHamiuHMI
Jiana3oH 3By4aHHS MakCHMaJbHO 30iraBcs i BiANOBiZaB ckiamy aHcamOns. BiamspkicTb, IPUCYTHICT, 3BYKOBI
TUIAHH SIK 1 ipH 3anucy (mpuOmusHo S psin). TekcTypa 3BydaHHs] MaKCMMAaIBHO MOAI0HA 1 BiAIOBiAaIa 3BYYaHHIO
B CaKpasibHiii criopyii. 3ByKOBUiA OaiaHC BiIOBIaB 30aJIaHCOBAHOMY 3BYYaHHIO KBApTETY.

IMoxo crepeodoniuHOTO edekTy, TO BiH HE TNPOCIyXOBYyBaBcs B 000X BHMaakaxX. TexHika
MiKpo(OHHOTO IpUHOMY HE Majia OCOOJMBUX 3ayBa)KEHb.

HesBaxxarouun Ha JaHi MO3UTHBHI BiJIT'YKW B €KCIIEPTHOI TPYIH BUHUKITU PsiJT 3ayBOKEHB 110 TEMOPAIbHUX
XapaKTepUCTUK 3BY4YaHHsS, a caMe: 3BYYaHHs JIem0 OifHIE B MOJENIOIYOMY CEpEeNOBHIN 32 paxyHOK
HEJIOCTaTHBOI CBITJIOCTI BEPXHBOTO YAaCTOTHOTO Aiana3oHy, a BIIUYTTA «OOrOpTYBaHOCT» 3BYKOM, 32 PaxyHOK
HHU3bKOYACTOTHOI CKIIAJIOBOT CIIEKTPY, BIIIAHO EKCIIEPTAMH IIEpeBary peajbHIM YMOBaM.
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VY pe3yabTari cy0’€KTHBHOI OI[IHKM MOJYKHA BBa)KaTH, IO 3BYyYaHHS MY3MYHOTO Marepiajy B 000X
BHITJIKaX, 32 BUKIIIOYCHHSIM HE3HAYHUX PO3OIKHOCTEH, MAKCUMATBHO MTOII0HE MiXK C00070.

Bucnosxu ma nepcnexmusu nooamvuux Oocnioxcens. 1lix 4dac CTBOpeHHS MOIENi HPOCTOPOBOTO
3BYKOBOT'O 00pa3y BUHHKIIM Dsifl TPYJHOIIIB, 110 OE3MOCEPETHBO 3aICKAaTh Bii KOHCTPYKTHBHUX OCOOIMBOCTEH
MOJICITEOBAHOI KOHIIEPTHOI 3aJTH. SIK TTpaBMIiIO HE MOYKHA JOOWUTHCH a0CONFOTHOI 1IEHTHIHOCTI POPMH [Tit0901 Ta
3MOJIENThOBaHOI KOHIIEPTHOI 3ami. Oco0nMMBI TPYAHOI BHHUKAIOTH TIPH CTBOPEHHI HIIlI HEPETYISAPHUX OOKCIB,
i OaNKOHHMX 3ariubJeHb, B AKX MOHTYIOTBCSl aKyCTHUUHI manerni. He 3axau BuOip OyaiBenbHUX MaTepiasis
JUIL MOJIENTi € B apceHajli CUMYJISITOpa IMPOrpamMu. 3HAa4YHI TPYIHOI BHHHUKAIOTH TPH CTBOPEHHI 037100IECHHS
KOHIIEPTHOI 3a11, 0COOIMBO TaKi SIK APiOHOMACIITAOHHUH OpHAMEHT, KOJIOHH Ta CTaTyi. Takok He 3aBKIi MOXKHA
B IMOBHI Mipi 3MOJICIIOBATH 1HTEP €p — HATIPUKIIA Kpiclia.

HesBakaroun Ha yci TpyIHOLII Ta HETOYHOCTI MepepaxoBaHi BUILE, MOJICTIOBAHHS Ha JaHOMY eTarli
MOXKHAa BBKATH TIEPCIEKTHBHUM HAMPSIMKOM aKyCTHYHUX JOCTIKEHb 3a JIOMIOMOTO SKHX MOXKHA
nepe0aYnTH 3ByYaHHS My3UKU B IPOCKTHUX KOHIIEPTHHUX 3aJIax.

VY mofanblInX AOCHIIKEHHSIX CITiJI 30CEPEAUTHCH Ha MUTSXaX KOPEKIii aKyCTHKU Ai0UMX KOHIIEPTHHUX 3ajl
3a JIOMIOMOTOIO MOJICITIOBAHHSI X aKyCTUYHOTO CEPEIOBHUINA Ta CTBOPEHHS IPOCTOPOBOTO 3BYKOBOTO 00pa3sy.

Hpumitku
! Cumyssitist — e CTBOpEHHS MOJIeTI peanbHOi UM YSBHOI CHCTEMH i POBEICHHS HAJl HElo eKCriepiuMeHTiB [6].
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CREATING A MODEL OF A SPATIAL SOUND IMAGE (ON THE EXAMPLE OF A CONCERT HALL)
Voitovych Oleksandr — Candidate of Arts,
Senior Lecturer of the Department of jazz and popular music,
Lviv National Music Academy. M. V. Lysenko, Lviv

This article proposes one of the ways to create a spatial sound image model for assessing the acoustic properties
of existing and project concert halls. The methods of modeling are considered and the method of computer simulation
of their acoustic environment is selected. An operating concert hall was chosen to create the model. Computer software
has been selected that simulates the acoustic properties of a concert hall and creates a sound model of musical material
in this enclosed space. For computer simulation, the conditions for creating an audio file are described. A method of
subjective assessment of the sound of musical material using weighty criteria of the established sample for aesthetic
assessment of the modeling results is proposed. The simulation results are compared with the sound of the musical
material in the existing concert hall. The geometrical and acoustic conditions for listening to the created audio files by
expert groups are described. On the basis of the results obtained, the difficulties arising in the computer simulation of
the acoustic environment are formulated and modeling is proposed as a promising direction in the study of the acoustics
of operating and project concert halls. Further directions of research are outlined.

Key words: model, simulation, spatial sound image, objective parameters, subjective evaluation, evaluation
criteria, concert hall.
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This article is devoted to the method of computer simulations acoustic environments and creating a spatial sound
image model for assessing the acoustic properties of existing and project concert halls.

An operating concert hall was chosen to create the model. During the sound of music, the acoustics of concert
halls have a direct impact on the formation of the spatial auditory image. Architectural features, interior, decoration
form a sound field in the closed environment of the concert hall during the sound of music. The acoustic characteristics
of concert halls are divided into objective and subjective. Objective determine the acoustic properties of concert halls,
subjective — subject to the psychoacoustic laws of human perception of sound vibrations.

Scientific and technological progress affects the active introduction of new technologies. The methods of modeling are
considered and the method of computer simulation of their acoustic environment is selected. It is one of the promising areas at
the present stage of computer simulation of indoor acoustics. It can be used to assess the acoustic properties of existing
concert halls and design. With the help of specialized software, it is possible to simulate the acoustic environment of the
concert hall. The software has the ability to replicate the shape, building materials, interior and decoration of the sample
concert hall. To compare the acoustic properties of the model and the current concert hall, the sound of the musical material is
taken. In this case, use a recording of a piece of music, preferably from the classical repertoire, which sounded in an
exemplary concert hall and compare its sound with the sound of the same work in the acoustic environment of the model.

A method of subjective assessment of the sound of musical material using weighty criteria of the established
sample for aesthetic assessment of the modeling results is proposed. Aesthetic evaluation of the sound of musical
material based on the subjective perception of music by human.

Having such a technique, you can model the acoustics of existing and project concert halls and give
recommendations for its improvement.

Research methodology is determined by methods: analytical — in the study of scientific literature; theoretical — to
define specific terminology, describe the phenomena that occur during the research, the parameters by which subjective
assessment; empirical — when listening audio with expert evaluation of the results; comparative — in the process of
comparing research results; methods of analysis and synthesis — to process research results.

The result of the research. The article proposes one of the methods of creating a spatial sound image by modeling the
acoustic environment. The analysis of the results is based on an aesthetic comparison of audio examples that sound in the
concert hall and its model, which is based on the subjective perception of the sound of musical material.

Modeling at this stage can be considered a promising area of acoustic research with which you can predict the
sound of music in the design concert halls.

Scientific Novelty — is an attempt to propose a method of aesthetic evaluation of the acoustic properties of
existing and design concert halls by modeling their acoustic environment.

The practical significance. Computer simulations is significant step in modeling acoustic environments. So, this
methodology application can be recommended in scientific research.

Key words: model, simulation, spatial sound image, objective parameters, subjective evaluation, evaluation
criteria, concert hall.
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