MIiHICTEPCTBO OCBITH 1 HAYKH Y KpalHH
JIsBIBCHKHIT HaLlOHANLHUM YHiBepcuTeT iMeH1 IBana Dpanka

C. I. Myapwui

AKYCTUYHI METOH

AHAJII3Y PEYHOBHUHHA

HapuanpHuil MOCiOHUK

Pexomenoosano
Minicmepcmeom ocgimu i nayku Yxpainu

F

M

JIbpBIB
Bunapuanuwmit eatp JIHY imeni [Bana dpanka
2008



Minicrepcrso ocsiTu i Hayku Ykpainn
ABBIBCLKIM HAIOHAABHUIE YHiBepcuTeT iMeHi IBaHa Pparka

C. 1. Myapnin

AKYCTUYHI METOAM
AHATI3Y PEYOBUHN

HasyaabH1 1 1OCIOHWK

Pewomerndosaiio
Minicmepcmeom oceimu i nayxku Yepainu

ALBiB
Buaasumunit neurp AIY imeni iBana Oparnika
2008



YK 534.8(075.8)
BBK B 361.2173
M 89

Peuenszentu ‘

A-p dis.-mar. Hayk, npod. P,4. Benzperoguu
(Uepuisenpkuit Hamionaantmii yHisepeurer iM. 10, ®earkosiua);
A-p dis.-mart. Hayk, nipod. B. A ITpoxoperxo
(Hauionaanuuiz ynisepceurer "/InsiBcbka 11oAitTexnika")

Pexomendosano Minicmepcmeom ocsimu i nayxu Yipairu
AK HAGHANDHUT HOCIOHUK 0AS criydenmis Gisudnux cneyiaanHocmen

BULUX HABUAABHUX 3AKAA0IE
(Aucm Ne 14/18.2-444 gid 25.02.2005)

[ ]
My apwniz C.I.
M 89 AKycTHYL MeTOAM AOCAiAXeHHS pedosur: Hapu. rmocibuux. -

AwBiB: Buaasiauin nentp AHY imeni [Bana ®panka, 2008. - 234 ¢.
ISBN 978-966-613-574-5

Y NociOHMKY BUKAAAEHO OCHOBU aKyCTMMHMX METOAIB aHaaiay
pPe4yOBMH, y TOMY 4MCAL rasiB, piguH i TBepAmx Tia. Onucano
OCODAMBOCTI TIONIMPeHHS aKyCTHHHMX XBUAB Y Pi3HMX cepeao
riiax. PosrasHyro ssume kasitauili Ta OCHOBHI craail Kasita
HIHOro npouecy. 3acToCcoBano MeToaM aKyCTUYHOL Ae(eK TOCKOT],
aKyCTUYHOT eMicii, yanTpa3sykopoi cnekrpockorii Ta 1w, Kpin
AlaTHOCTUHHMX METOAIB aHaAi3y pedoBMHM PO3rAsHeHO ocofan-
BOCTi 3aCTOCYBaHHSI YABIPasByKy B (QyHAAMEHTAAbnMX qisyerHux
AOCAIAKETTHSX, ASIKMX TeXHOAOTIYHX IIpouecax Ta MeAUITAHi.

Aas cTyaeuitis, aciiipaHTiB i HAyKOBMX MTpaniBuMKin,

Y AK 534.8(075)
BBK B 361.2%7

ISBN 978-966-613-574-5
© Myapun C. 1, 2008
© ApBiBCERMIA HAIOHAABINH YHIBEpCWIY
iMmeni Inana Ppanxa, 2008



1 PE ANBB e s ns smas pues s 5 2 Sos oo o § AUSAES SIS 5% FUEE IS SEIAE SO S T SHE SRV 5
1. DISNUHI OCHOBM BKYCTMEM.........ooeeviienviiiiiereieeeeserssseisnesssas e ressee e 7
1.1. IlpeamMeT akyCTMKM TA METOAM AKYCTMKM. ...uvuiinniiniiiinenanaa e 7
1. 2. BianE KO AU BAII S . o e e s 8
ol RSEHTERIIN DABTA Al svore sves tins soawns s 5 ot s ssesoenivees osseessoes Svsssmioens avs o S— 9
1.4, TIOHSTTS XBUABOBE TIOAC. ... e et 10
1.5, Kaacngikaiis aKyCTUMYHMX XBMAD. ...ttt it vaenaeaanes 11
156, DAHCEVMIPTHA KB cons mors s 2 e 2es 0mum S0 160 S0 5% SO0 908 505 13
2. NOWMPEHHN AKYCTUYMHMX XBMIIB.....ooiiriniitiiiinieiireiaineeanneenn 20
2.1. Pisi4HI XapaKTePUCTUMKY aKYCTUYHNUX XBUAb. ... cevviene ... .20
2.2. BumipiopaHiisl IIBUAKOCTI AKYCTHMHUX XBUAD . coveieiniinnnnans 26
2.3. EHepPIist aKYCTUMUHMX XBMADB. ..ottt ittt it e e eaaeeaenne 29
2.4, BumiproBaHHA €HePril aKyCTHYHNX KOAUBAHD. ......cooooooiuan.n, 33
2.5, llommpeHna aKyCTMYHMX XBUAD Y
MIKPOHEOAHOPIAHMX CEPEAOBMIIAX .. iintiititi ittt e e 34
2.6. lorauHaHHS aKyCTUUHMX KOAMBAHD. ..o.vtuiit ittt aiiceianenns 41
3. ¥snwue Kasitauii........ e e 45
3.1. DizuunHa CYTH STRUILIA KABITAITT...ooiviiiiiineicinien et neccarie e 45
3.2, KaPiTaliiHI OYABDALIYKI....cceiiiiiiniiieii et scesne s seea s 49
3.3 WAAph XAl KABIWABN. .comemmmmunssmamss e v e a . 51
3.4. Tlyancyioui pe3oHaHCH] OYABDATIIKM .....c.oveeviiiiiiine e 52
3.5. OcHoBHI €TaAil KaBITALIIAHOTO HPOLIECY .ciiieciicivnies et neebenecnens 55
3.6. TToposkii KaBITAIIMHL 30HM. cc..coiiiiiiiiniiien e resne seecmanens 58
3.7. EaexTpuani siBMIIA IPU KABITALIH .....oiiiiiiiiiei e 60
38, KaBlrariiiid epOBImT s s s o e s 55 5 s Seine e drbonrans 63
3.9. OcodAMBOCTI ABUIILA KABITALI B PIAKMX METAAAX....ccviiiieeiannns. 65
4. MeToan OTPUMAHHS Y/IbTPA3IBYKOBUX XBWIIb.......coovivereininiennnn .. 22
4.1. Mexanigni BUIIPOMIHIOBAY] YABTPA3ZBYKY .ovvvriviiiiiiinceerienessnaeecnnieeas v
4.2. OrpumailHs yAbTPa3BYKY LIASXOM TePMIiYHOrO
BUTTPOMIHIOBAHII . verieivereieesiniesieretsras s e s nssabasssatn s sib et cesmenenbeenns 76
4.3. EaexTpoanHaMidHl Ta €A€KTPOCTaTU4H] BUTIPOMIHIOBAYi............ 77
4.4. ITe30eaeKTPHYHI NEPeTBOPIOBAUI .eoviiii e 79
4.5. MartHiToCTpUKIIIAHI BUTPOMIHIOBAUL..coceiiiiiii e 89
5. PeecTpania yabTPa3BYKOBUX KOJMMBAHD...............coovivvireeiiaearinnennn, 98
5:1. NIexaliaul MOTOAM . s e s 50 A s 98
5.2, TepMiuHi IPUIMAUL 3BYKY ... ciirerrimreininieessioeniirersieessssssesssssssessenns 100
5.3, EAeKTpugnl. IpHMMaY): SBYRY cuuresssvmssmonessusismsesssmasssssmesmia 102
54, ONITUUHT MEOTOAM.....eune et eeeee et ee s ve e reeserarsaesratsaneeesessnsenans 105



6. MeToam akycTUuHOT ReEKTOCKONIT. .. ..o 11¢
6.1. 3araarHa XapaKTePHCTUKA aKyCTANIIMX MeTOAIB KOHTpoar). ... 110
6.2. 3acTocysatin aKyCTUYHIMX XBUAB 3BYKOBOTO Ailal1a3oHy B

AIATHOCTHIN MaTepiaAiB.............o.ooooe 112
6.3. OcHOBU yALTP23BYKOBOT AEPEKTOCKOIIT . ... oo e eeeeeer o 114
6.4, PCBOHAHCHMIT MOTOA. «....uoi it e 127
6.5, BeAOCHMEeTPMUHMIT METOA . coouveiie e e 128
7. lHWi aKkyCTUYHI MeTOoaWN [IarHOCTUKN PEYOBUH........cooeeereri 130
7.1. Meroa AKYCTUYHOL eMicil...................... — SRS S S A 130
7.1.1. Dizunna cymo 26uta aKycmunnol emici. ................ ... 130
7.1.2. Teopemuuni ocHosu Memody axycmuunor eMicif.....o............ 137
7.1.3. Ananris OxepeA GUNPOMIHIOBAHIA AKYCIMIUYHUX X8UAD. . .... ..., 139
7.1.4. Excnepumertmarvui ocobausocmi axycmo-emicitinux

1ol 2T R 141
7.2. MeToA yABTPa3BYKOBOT CHIEKTPOCKOTII ..c.voevevevevovoeooooo 144
7.3. YaAbTpasBykoBa roaorpadist.................. 146
7.4. DOTOAKYCTUYHA CTIEKTPOCKOTISL. cv.o.vevececeeeeeeroses oo 147

8. 3acTocyBaHHs yneTpa3ssyKy npm AOCNigXeHHI pyHaamMeH-
TanbHUX XapakTepucTvk rasis, piavH Ya reepanx Tin ............ 150
8., AOCAIAKEHHS Yas3iB.......o.ooo 150

8.2, diziuni 0cHOBY DYHKIIOHYBAIIEA ra30BMX aHaaiszaropis.........155
8.3. 3acrocysalus aKyCTMUHUX METOAIB 3 METOI)

AOCAIASKEHHST PIAMH. .ot 158

8.4. HIBUAKICTL 3BYKY 1 T€OPIA PIAMH. ... ..o 167

8.5. AxycTudHi AOCAIAKEHHS TBEPAVIX Tid......... ..o 173

9. AKYCTUKA B TEXHONOIMHNX NPOUECAX. ..o 183

9.1. 3acrocysaHii yAbTpasByKy B MeTaAyprilfHmx 11poIlecax........... 183

9.2. Meroa YALRTPaA3BYKOBOI'O OYUTIEHHS TTOBEPXHIeurveveresveenen... 191

9.3. 3actocyBaHH: yALTPa3BYKY [IPU OTPUMANHI METAAIB ‘

Ta HaUiBIIPOBIAHUKIB BUCOKOT YMCTOTH. ..o 195

9.4. 3acrocyBaHHs yAsTPa3Byky B XiMiunmx EIPOMECAX i sumusmonivonaeis 199

9.5. 3acToCyBaHHs aKyCTUYHUX XBUAL B CACKTPOXIMIT oo, 206

10. AkycTvuHi x8uni B Gionorii Ta MEeRWMUMHI........................oov 210
10.1. Baraasni $pismuir ocobansocri BITAUBY @KyCTUYHMX

XBUAD HA OIOPEUOBMHM . c....cveetiieten et eees oo 210

10.2. Briaus yabprpa3spyky Ha Hioaoriumi MaKpOMOAEKYAMH................ 212

10.3. Buams yABTpasByKOBMX XBMAb KUBi OPFaHI3aMM .. ..ocoeneennne., 218
10.4. @izurni 0coBAMBOCTI YABTPA3BYKOBOI AIarHOCTUKM

I LS5, 41,0 176 e 223

A T D TR0 sttt e A S e 233



