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Beenenune
B oOcHOBY HacTosliel  mporpaMMbl  TOJIOKEHBI  CIEAYIOUIME  AMCUHUIUIAHBI:

THAPOJMHAMMKA W TEOpUs YNPYIOCTH, TEOpusi KosieOaHWil W BOJH, (u3nveckas aKyCTHKa,
TeXHHYecKas akyctuka. [Iporpamma paspaGoTaHa 3KCHEpTHBIM cOBeTOM mo ¢u3suke Beiciieit

aTTECTAllMOHHOM KOMHCCHH NP YYaCTHH AKYCTHYECKOro HHCTHTYyTa MM. akana. H.H.Anapeesa u
MI'V um. M.B.JIomoHoCOBa.
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I. T'mapoamHamMHKa M TEOpHS YNIPYTrOCTH

VpaBHEHUS! THAPOJMHAMHKH MICATHHOW W BSI3KOH TEIUIONMPOBOASIIEH XUAKOCTH. [Ipeness:

MPUMEHUMOCTH NPUOIIVIKEHHS CTUIOLTHOM CpeJibl, CBSI3b ¢ KHHETHYECKHM OTTHCAHUEM.
AKycTHUecKasi, TeMmIeparypHas M  BHXpeBas MOJbI  TEIUIOTIPOBOJAIICH  Cpembl.

AnmabaTtuyeckas M HM30TepMHuecKas CKopocTH 3Byka. KoadduumeHT 3aryxaHusi 3Byka B

cpezie ¢ MaJIbIMU BSI3KOCTBIO M TEIUIONPOBOAHOCTBIO.

CoxuMaeMasi ¥ HeC)kuMaeMasi JKUAKOCThb. [loTeHIManbHbIe B BUXPEBBIC TCUCHUS

uaeanpbHOM xkuakoctH. Muterpansl beprymnm u Komm-Jlarpanxka. Teopema Tomrcona o

HUPKYJISILIAA CKOPOCTH JKHUIKOCTH.

['paBHTAallMOHHO-KAMMJUISPHBIE  BOJIHBI HA  TOBEPXHOCTH  JKHIKOCTH. BHyTpeHHHE

I'paBHTALIMOHHBIE BOJHBI B CTPATH(OUIMPOBAHHOM KHIKOCTH; YacToTa bpenTta-Bsiicss.

Teuenus Bsizko# xunakoctu (Ilyaseitns, Kysrra). 3aronnennas crpys. [lorpanudssiii cioii,

ypasHenus [Ipanjris.

. Y 1apHbie BoJIHBI. MI3MeHeHHe napaMeTpoB cpe/ibl IPH Nepexoie Yepe3 pasphbib.

[Ilupuna ynapHoro ¢ponta. CKOpPOCTH pPacHpOCTpAaHEHHs] yIApHBIX BOJH  T10
HEBO3MYIIEHHOMH cpejie.

I'maponvramuueckue HeyctoiumBocTH. Yucno PeitHonbaca. [lepexon k TypOyJIeHTHOCTH.
Pazsuras TypOyneHTHOCTh. @pakTaisl, yncio Peiirendbayma.

. I'maponmuaMuka cBepxTeKyyeit suaKocTu. Bropoii 3Byk.
. [oxxonw Ditnepa u Jlarpanxa K OMHCAHHIO CIUIOLIHOM CPeJIibl, OCHOBAHUS IS

MCIIOJIb30BAHUSA PA3JIHYHbIX 110IX0I0B B THAPOANHAMHMKE ¥ TEOPHH YIIPYTOCTH.
VYpaBHEHHUS TEOPHHU YNIPYrocTH. 3aKoH ['yka JUIst H30TPOIMHBIX ¥ @HU30TPOITHBIX

ten. JInneapusanus ypaBHeHHH Uit MaTbIX BO3MyIieHHH. [Ipo1obHEBIE M CABUTOBBIE BOJIHBI
B H30TPOITHOM TeJIE.

. BonHbl B TBepBIX cpesax B npucyTcTBUM rpanul (Penes, JIamba, JIsBa, KITHHOBBIE BOJIHBEI).
12.

Vrpyrue BosHbBI B KpHcTaiax. BomHBI B 1b€30- U CErHETOIIEKTPUKAX, MAarHETHKAX.
II. Teopus kosedbanuii u BOJIH

JIvneliHbIe ¥ HeMMHEHHBIE KoslebaTe/IbHbIe CHCTEMbI C OJIHON CTENeHbIO CBOOOIBI. SIBleHMe
pe3oHanca. MmnynabcHas mnepexojaHas W YaCTOTHAs TMEepelaTo4yHash XapaKTePHUCTHKH
NMHEHHOH cucTeMbl. Pesonarop I'enbmronsua. Chepuuecku-cuMMeTpudHbIe KoseOaHus
ra3oBOro Iy3bIpbKa B )KUIKOCTH, ypaBHeHHE Penes.

KonebarenbHble CHCTEMBI ¢ ABYMSI U MHOTHMHM CTEIICHSIMH CBOOO/IBI.

Hopmasibnbie kone6anus. BeinyxieHHbIe KoNeOaHus, TeOpeMa B3aHMHOCTH.

Konebanust nepHoaMyeckux Lernoyek (TOYeYHbIe MAacChl C YIPYrHM B3aHMOJCHCTBHEM
Omxafmmx coceneit). AKyCTHUECKast U OIITHYECKAst MOJIBI.
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CobGcTBeHHBIE M BBIHYX/ICHHBIC KOJIeOaHUs pacrpe/Ie/IeHHBIX CHCTEM KOHEYHBIX Pa3MepoB.
Pa3noxeHue BbIHYXKICHHBIX KOJeOaHui 10 COOCTBEHHBIM (DYHKIIMSAM CHCTEMBI (MO1aM).
KonebGanust HeneGopMUPYEMBIX Tell, MOTPYKEHHBIX B KUAKOCTb. CHia CONMPOTHBICHHUS
KoneGaHusM cepsl B MACATHHOM U BI3KOH cpene.

BonHoBoe ypaBHeHHE (BBIBOJ M3 YPAaBHEHMH T'MIPOJWHAMHUKH M TEOPHUH YIIPYTOCTH).
[Tnockue 0HOPOIHBIE  HEOAHOPOIHBIE BOJTHBL [ITOTHOCTD M MOTOK SHEPTHUU.
Coepryeckne ¥ IHIMHIPHYECKHE BOJIHBL. [IpocTpaHcTBEeHHO-BpeMeHHON criekTp ®ypbe
BOJIHOBOTO T10JIsI; €r0 MPEACTABICHUE B BUJIE CYMMBbl TADMOHHYECKUX TIJIOCKUX BOJIH.
OtpaxeHue 1 MpeJIoMJIEHHE aKyCTHUECKUX BOJIH Ha IJIOCKOH rpaHuile pasjena

nByX cpell. 3akoH Cremnyca. @opmyisl @penens. [lone B cpesie npu najieHUH Mo YIiioM,
OonbimeM KpuTHYecKOro. IDIOTHOCT M MOTOK JHEpruM. AKYCTHYECKHMH HMIIE/IaHC.
OtpakeHHe OT UMIIEIAHCHOM I'PaHULBI.

PacripocTpaHeHre BOJTHOBOTO MakeTa B jaucreprupyromei cpeae. ®aszosas ¥ rpynnosas
ckopoctu. Teopuss jucnepcuu Manjensinrama-JleonToBuya. @usnueckue MPUYHHBI
TOSIBJICHHSI 3aBUCUMOCTH CKOPOCTH 3BYKa OT YacTOTHI.

[Ipuaumn Toiirenca-®penens. @opmynsl 'puna u Kupxroda. dudpakums Ppenens u

®paynrodepa. J(udpakuus Ha KpyrjioM ¥ NPIMOYTOJIbHOM OTBEPCTHH (IKpaHe), MPUHIIMII
babuse.

. U3nyuenne 3Byka mysbcupyromei chepoit u konebmomeics cdepoit. MoHonmonbHOEe W

JIMTIOJIBHOE U3JTy4YEHHE, CONPOTHBIICHHE W3TYUEHHIO U NpHCOeIMHEeHHas Macca. [lopuHeBoi
u3jTyyaTesab B IUIOCKOM JKpaHe. bimkHee W janpHee mose.  XapakKTepUCTHKA
HalpaBJICHHOCTH.

Bomwel B cpemax ¢ KpynHOMacmTaOHBIMM — HEOZHOPOAHOCTSMH. [lpubimmxenue
TeOMETPUYECKOH aKyCTHKH. YpaBHEHHs OHKOHaua, TmepeHoca, auddepeHumanbHoe

YPaBHCHHUE Jiy4a. Hy‘{H M TIOJIE BOJIHBI B CJIOMCTO-HCOJIHOPOJHBIX Cpeiax. Xon nyqeifi B
TMMOJABOJIHOM 3BYKOBOM KaHall€.

III. duznyeckas aKyCcTHKA

CKOpOCTh pPacrpOCTpaHEHHS M MEXAHW3MbI 3aTyXaHHsi aKyCTHYECKMX BOJH B rasax,
XKUJIKOCTSIX, TBEPIBIX TeJax, MoJMMepax u OHOTKaHSX.

Crioco6s1 BO30YKICHHS W NpHEMa aKyCTHYECKHX BOJH B PA3IMYHBIX CPelax M YaCTOTHBIX
JMana3oHax. DNEKTPOaKyCTHYECKHE npeobpa3zoBaTesu: JNEKTPOIMHAMHYECKHE,
MbE303JIEKTPHUECKHE, MATHUTOCTPUKIIHOHHBIE. DIIEKTPOMEXaHHUECKHE aHATIOTHH.

MeTozibl M3MEpEHHS XapaKTEPUCTHK AKyCTHYECKHX ToJiel: KoieOaTeqbHOM CKOPOCTH,
aKyCTHYECKOTO JIaBJICHHUS, CKOPOCTH PAaCIpOCTPAHEHHUS, TIOTJIOLICHUS, HHTEHCHBHOCTH.
Bonubl B y3kuXx Tpybax mNEepeMEHHOTO Ce4yeHHusi, ypaBHeHHe BeOctepa. AKycTHYecKue
BOJIHOBOZBI (TJIOCKMH CJIOH, BOJHOBOABI C TPSMOYTONBHBIM M KpYIJIBIM CEYCHHEM).
HopmasnbHbie BOJTHBIL

Jludpakums 3ByKa Ha Teax KaHOHW4YECKoM (Gopmel (chepa, unmunap). Audpakuus csera Ha
yIBTpa3ByKe.

PaccessHue 3Byka Ha MajbIX NMPENSTCTBHSX, MMy3bIPbKaxX rasa B KHIAKOCTSX M HEPOBHOCTSIX
TPaHMUIL.

PacripocTpanenne 3Byka B JBWXKyLIeHcs cpene. JIBwxymmmecs HCTOYHHMKH. Dddekr
Homnepa. U3nyueHue npu CBEpX3BYKOBOM JIBHKECHHH, IEPEXOIHOE H3ITYUCHHUE.
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OyKTyalns aMIUMTY/bl, a3kl W yrjla NpUXOAa Jiyya TpH pacrpoCTpPaHEeHHH 3ByKa B
CIIy4aiHO-HEOAHOPO/IHOM CpeJie.

AdpoMHaMHuecKas reHepaius 38yka. Y papHenue Jlaitxuia.

PajmaninonHoOe 1aBlIeHHE ¥ aKyCTHYECKHE TEUCHHS.

PumaroBBI (11pocThie) BOJIHBI. AKycTHUecKoe uncio Maxa. Mckakenue npoduaen deryumx
BOJIH, T€HEPAlUs FapMOHUK. B3anMoielicTBHE IIIOCKHX BOJIH M ITYYKOB.

[Tnnoo6pasueie Bosubl. Henmneiinoe 3atyxanue u 5 deKT HACHIIEHHS.

Yuer Baskoctu. YpasHenue Broprepca. Axyctiyeckoe uncio PeitHonbca.

IV.  Texuuueckas akycTuka

Manyqajome ¥ mpHeMHBIE  9JIeKTPOaKyCTHUecKMe  mpeobpasoBatend.  Metox
JICKTPOMEXAHWYCCKHUX AHAIOTHH. AKTHBHBIE MaTepPHAIbl JUIS I1bE303JIEKTPHYECKHX M
MarHMTOCTPHKIMOHHBIX MpeoOpaszoparesnei. Koadduiment snekrpomMexannyeckoil cBsi3u.
YacToTHBIE XapaKTEPHCTHKH, KOIQOHIMEHT HETMHEHHBIX HCKAKEHHUIL. Kosdpdunment
TOJIE3HOTO ICHCTBHSI M3JTydaTesiei  MOMEX0yCTONYMBOCTE TPHEMHUKOB.

IIpeobpasosarenu s Bo3aymHo#M cpeasl. JInddy3opHbie u PYTIOPHBIE TPOMKOTOBOPHUTEITH.
MuKpoGOHEI — NpPUEMHHKHM  3BYKOBOTO  JaBJieHHS | rpajiM€HTa  JaBJICHHMS.
['azonMHamMmuyeckne HCTOYHNKH 3BYKA, CBUCTKH, CHPEHBI.

I'napoannamuyeckne u3mydarenu u ruaApodOHE! (IPHEMHHKH aKyCTHYECKOIO JaBJICHUS M
TpajieHTa NaBleHus). ['MApoaKycTHuecKne aHTEHHbI. XapakTepHCTHKH HAIpPABICHHOCTH.
MeTonbl  97IeKTPOHHOTO  (POPMHPOBAHHSI  XapaKTEPHCTHK HAlpaBJICHHOCTH AHTEHHBIX
PEILIETOK U YIIPABICHHUS HMH.

IIpoduie ckopocTn 3Byka M CTPyKTypa 3BYKOBOTO TIOJISI B OKeaHe. I10BOJHBII 3BYKOBOM
KaHaJI. [IpUIoBepXHOCTHBII KaHasl. 3BYK B MEJIKOM MOpE.

ITaccuBHasi ruaponokanus. Illymsr okeana um kopabuns. BbimeleHHe CHTHATAa M3 TOMeX.
Ontumanbras GuibTpaius. Y paBHEHHE JATHHOCTH, METOIBI M TOYHOCTD TTeJICHI OBAHHSL.
AKTHBHAs THAPOIoKanus. OTpaKeHHE 3BYKa KOPITYCOM H KHJIBBATEPHBIM CJIEZIOM KOpabis.
Buibl 30HIMpYIOMMX CHIHAIOB, HX ONTHMANbHas 06paGoTKa B MPUCYTCTBHM LIYMOBOH H
peBepOepalMOHHOM MTOMEX.

[lapameTpuyeckne H3ydalomme u NPUEMHBIC AHTEHHBI. XapaKTepUCTHKH HAIIPaBICHHOCTH.
MeTozbl rMApOaKyCTHYECKOH CBSI3M, HABMTAIMH, DHIOOJOKALMH, ChHEMKH penbeda mHa,
OTpEJIC/ICHHS TIIyOMHBI MeCTa M abCOTIOTHON CKOPOCTH JBHIKEHHS.

Mexannueckue, —ad’poJMHAMHYECKHE ¥  THAPOAMHAMHYECKHE  HCTOUHHKH IIYMOB.
TpancnopTHBIE HIYMBI.

3BYKOIIOTJIOMIEHHE U 3BYKOM3OISIMS, 3BYKOMOTIOMAIOIIHE MaTepHaibl U KOHCTPYKIIHH IS
BO3/yIIHOH cpe/ibl. [lopHcThIe MaTepHaltbl, pe30HAHCHBIE TTOTTIOTHTEH. AKTHBHbBIE METOIbI
TI0/IaBJICHUS IIyMa.

CrartHcTHYecKas W BOJIHOBAsl TEOPUS aKYCTHKH [OMEIIEHHH. ONTHMAaTbHOe BpeMsi
peBepOepanu. AKyCTHKa OOJIBIIMX MOMEIICHHH (HEpaBHOMEPHOCTh TI0JIsl, HCKAXKCHUS
HECTALlHOHAPHBIX CHI'HAJIOB, SBIICHHE 3X0) H METO/IbI €€ YJIyUIICHHS.

Meroznbl akycTHYeCKHX H3MepeHMit M KaTMOPOBKH npeobpasosareneit. CriennaibHbie
TIOMCIICHUS W YCTAHOBKM JUIA M3MEPCHHWH B BO3JAyXe M B BOJE. 3arjylleHHas Kamepa,
3arJyleHHbIN THaApoGacceiH.

YIIbTpa3sBYKOBBIE TEXHOJNOTHH (OCAXIEHHE a3PO30Jiell, 0OYMCTKA MIOBEPXHOCTEH, Jera3anus
KHJIKOCTEH, SMyJIbrupoBanue, 06paboTka MaTeprasoB, cBapka).



14. YipTpasBykoBasi MeIMIMHCKas JHAarHOCTHKA. VIHTEHCHBHBIA yJIbTPa3ByK B Tepanuu H
XHUPYPIUH.

15. YIbTpa3ByKOBBIE METO/bI M3MEpEeHMil M Hepaspymiaiomero KoHTposs. Jlepexkrockonus
NPOMBIIIUIEHHBIX H3/I€JINi, CTPOUTENBHBIX MAaTEPHAIOB U KOHCTPYKLIHH.

16. B3aumojielicTBE  BOJIH  NPOCTPAHCTBEHHOTO  3apsila € aKyCTHYEeCKHM  IOJIeM,
akycroanekrpuyeckuit a¢dexr. [IpuHimmMnel paboThl  aKyCTOAJIEKTPOHHBIX —YCTPOHCTB
(yCHJIMTENM YJIbTPa3ByKa, JIMHUM 3aJ€PXKKH, (UIBTPHI, KOHBOJIbBEPHI, 3alOMHHAIOIIHE
ycTpoiicTBa). Bo30ykaeHne W TpHEM IOBEPXHOCTHBIX aKycTHueckux BoiH (ITAB),
ycTpoiicTBa 06paboTku curnanos Ha [TAB.

17. B3aumoseiicTBus cBera co 38ykoM. Jludpakuus bparra u Pamana-Hara. [Ipunuuns: paboTsl
YCTPOMCTB aKyCTOONTHKH (MOZYJISTOpbl M JedIeKTopbl cBeTa, Npeodpa3oBare/id CBeT-
CHTHAJI, aKyCTOONTHYECKHE (DUIIBTPBI), AHATM3ATOPBI CIIEKTPa U KOPPEJIATOPHI.

NMPUMEYAHUE:
[Ipy MOArOTOBKE K KAHIMJIATCKOMY 95K3aMeHY II0 OTpacjiM TEXHHYECKMX HayK BHHMaHHE
couckaresell akueHTHpyercs Ha paszene [V nanHoii nporpammel
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