OI'JIABJIEHHUE

BBeIEHHE . . . . e 6

I. IlocraHoBKa 3amauu ompejeeHUs
MPOCTPAHCTBEHHO-BPEMEHHOU CTPYKTYPbI MyJdbCallli
naBjeHus. MeToanueckue BONPOCHl U3MepPEeHUM

Fnasa 1. OO6mue cBegeHus] 00 OCHOBHBIX CTAaTHMCTUYECKUX XapaKTepH-

CTHKAaX MyJbCAllUil JaBJeHUS U MeTONUKe IPOBeNeHUs U3MePeHNN 13
1.1. OcHOBHBIE CTATHCTHUECKHE XAPAKTEPUCTUKU MyJbcaunil faBaeHus . .. 13
1.2. [IpuMeHeHHe TEOPHH MOMOOHS. « « o o o v v v v v i e oo e e e e e 16
1.3. IlpencraBneHue CTPYKTYpbl MOJIS MPUCTEHOUHBIX MyJbCalUi NaBjaeHHUS
B BHJIe YACTOTHO-BOMHOBOTO CHEKTPA . « . o v v vve vt e e e e e 19

1.4. DxcriepuMeHTanbHBle yeTaHOBKU. OOIiMe cBeleHHsI O MeTOHKe TpoBe-
HOEHUST UBMEPEHHH . . o o v v v vt e e e e e e 23
[naBa 2. MetoanuecKre BONPOCHI U3MEPEHNS MYJIbCALUNA AaBJIEHUS 34
2.1. Boi6op NPHEMHHUKOB MyJMbCALUH JABIECHHS . . . .« o v oo v v v v e e 34
2.2. Paspeluatoniasi cnoco6HOCTb NPUEMHHKA MYJIbCALMH NaBJAEHHUS . . . . . . 50

2.2.1. Ilpobsiema paspelaroiiell CocoOHOCTH TPUEMHHKA MYJbCaLUH
JABIEHHS . . v oot e it e et e e e 52

2.2.2. VI3bupaTesibHble CBOHCTBA U3THOHOTO Mbe303JEKTPHUUECKOTO MPH-
eMHHKa TypOYJeHTHBIX JaBJEHHH . . . . .. ... ... ... ..... 56

2.2.3. OueHKH BJIMSHUSI FeOMETPUYECKHUX Pa3MepOoB MpPHEMHHKA Ha W3-
MepeHHe YaCTOTHBIX CIEKTPOB TypOY/NEeHTHbIX AaBJEHHH . . . . . 60

2.3. OueHKa BJMSIHMS BHEIIHHMX MoMeX (BHOpALMOHHAs NOMexa, aKyCTHUe-
CKHe IIYMbl, TEMIIEPATYPHAS TIOMEXA). « « ¢ v v v v e v e e e e e e 65
2.3.1. IlopaBnieHne BUOPALMOHHON MOMEXH . . « v o v v vv v v vt e 65

2.3.2. BoizesieHne crieKTpasibHbIX KOMIIOHEHT TypOyJeHTHBIX My/bCallui
Ha (DOHE aKYCTHUECKHX LIYMOB . . . v e v v v v v e e e e 73

2.3.3. Yuer TemnepaTypHOH MOMEXH MPH UCCAEIOBAHHH TypOyJNEHTHBIX
JABJEHHH . . . oottt 77

2.4. OueHKa HCKa)KeHHE MPH OTKJIOHEHWH MO3HLKK AaTYMKa (BBICTyMaHHE,
YOAYOMEHHE) . o v v v oo e e e et e e e e e e e e e e 83
2.5. PoJib 3allIUTHO!N CeTKH NPHEMHHKA NyJbCAUWH AaBAEHHS . . . ... ... 91
2.6. [lyabcanyy naBleHUs] HA MOBEPXHOCTH BCIJIbIBaOILEro ycrporcta. . . 100

[nasa 3. BoaHoBble cBOICTBa moJjeil myiabcauuii gaBiaeHusi. OueHka
BO3MOKHOCTEH BOJHOBOU (PUIBTPALMHU . . . . . . . . oo en e .. 109

3.1. BoamoxHOCTH BOJIHOBOH (DM/IBTPALIMK MOJeH IPUCTEHOYHBIX TYPOYJ/IEeHT-
HBIX [aBJIEHHH C TOMOIIbI0 €AMHHYHOTO MPHEMHHMKA . . . . . . . .. ... 112



4 Ocrasrerue

3.2. TlpocTpaHcTBEHHbIE CIIEKTPOAHAJNM3ATOPbl TPUCTEHOYHBIX MYJbCALUH
HJABIEHMSL . . o oo vt ittt it
3.3. HacToTHO-BOJIHOBO# CHeKTpaJbHBI aHaMU3 MyJbcaldil naBieHus da-
3MPOBAHHOM aKYCTHYECKOH PELIeTKOM. . . . . . . .. .. o oo vt
3.4. BonHoBast GUJIbTPALUs C MTOMOILBIO KOJIEGIONIMXCS Pe30HAHCHBIX KOH-
CTPYKLIAH .« o v ittt e e e e e e e e

[naBa 4. Xapakrepucruyeckuil (pyHKIHMOHAJ U (PyHKIIMOHAJIbHBIE MO-
JEIMM . . . o i it
4.1. Posb XapakTepUCTUYeCKOro (pyHKLHOHAMa TYpOYJEeHTHBIX MyJbCaluil
[aBJIeHUs B 33a1a4aX KOHTPOJS a3POTHAPOJUHAMHUECKHX IIYMOB . . . .

4.2. OcHOBHBle CBOHCTBA M MOJEJNHM XapaKTePUCTHUECKHX (YHKLHOHAJIOB
TYPOYJEHTHBIX MOJEH . . . . oo vttt e e e e e et e e

4.3. K Bompocy 3KcnepyMeHTaJbHOH OLEHKH XapaKTepUCTHUECKOTro (DyHK-
LIMOHaJ/a MPUCTEHOUHbIX TYpPOYJEeHTHBIX AaBACHHH. . . . . . ... ... ..

116

122

125

147

147

152

II. Tlons asponMHaAMHYECKUX IMYJIbCAlUi JaBJIeHHUS

U UX MOoJeJHUpPpOBaHUE

[lpenncaoBue k wactu II. . . . . ... o

[naBa 5. OpHOpogHOE MOJe MyJbCAli JaBJAEHUS . . . . . . . .......
5.1. YacToTHBIe CHEKTPBI NIPUCTEHOYHBIX MYJbCALUH NaBJEHUS. . . . . . . . .
5.2. TIpocTpaHCTBEHHO-BPEMEHHBIE KOPPEJISILIHOHHbIE XapaKTepUCTUKU. B3aa-

MUMHBIE CIIEKTPDBL . .« v v oottt e e e et et e et e e e e e
5.3. HacTOTHO-BOTHOBOH CHEKTP OFHOPOLHOTO TMOJMS. « « v v v o v v v v o

[naBa 6. HeomHopogHbie moJisi MyJbCallii JaBJeHUS] B OKPECTHOCTH
KOH(UTrypaum «mpsaMoi yCTyn — OOpPAaTHBIN yCTYN» . . . . . . . . . . .

6.1. [Tynbcanun naBieHUs] PH OOTEKAHMH BBICTYIOB. . . . . o o oo v v ...
6.2. [106a/MbHAT KOPPEJIALHS . « o o v v v v v et v e e e e e et
6.3. Pacuetnass monesb nosefl myJbcauuil AaB/eHHS KOH(MUIYpaLUH «IIps-
MOH YCTYIM — OOPATHBIH YCTYII® . . . v v v v e vt e e e e e e e

6.4. [lyabcauuu naBieHHsT HA MOBEPXHOCTH BBICTYTIA . . . . . . v o v v v o . . .
6.5. VIameHeHHe yriia HAKJIOHA CTEHOK M YIJa CKOCA MOTOKA . . . . . .. ...
6.6. BaivisiHHe OTHOCHTEJIBHOTO PACIOJIONKEHHs 30H PELUPKYAALHUH . . . . . .

I'nasa 7. Jipyrue HeogHOpPOIHBIE MOJS NMYyJIbCALUA NaBJIeHUS. . . . . . .

7.1. Tpanchopmauus noJielt mysabcauril OaB/jeHHs TNPH TPAfUEHTe CTaTUYe-

CKOTO JI@BJICHHS . . . o v oottt ittt i et e e

7.2. BnusiHUe JIOKaJIbHON CBEPX3BYKOBOM 30HBI. . . . v v v v v v v v oo v e n

7.3. TpexmepHble 1oJIs Ny/AbCalLUi NaBJeHUsS Ha 00TeKaeMbIX MOAENAX . . .

7.4. OcoGeHHOCTH CTPYKTYpBI MoJiell My/nbcaluil AaBjeHHsT B OKPECTHOCTH

MJI0X000TEKAEMBIX T€J (LHMAMHIPOB) . o v v v vt e oo e e e e e e

7.4.1. Ilynbcauuu naBieHHs MOJ FOPU30HTAJNbHBIMH LHJIUHAPAMH . . . .
7.4.2. Ilyabcauuu naBieHHsi B OKPECTHOCTH KOHCOJIbHBIX LUJIWHAPOB

7.5. Ilyabcauyn naBjeHUsi MU CTPYHHOM OOTEKAHWH MOBEPXHOCTH . . . . . .

167

171
171

177
185

188
189
205

218
226
231
237

246

246
260
264

276
276
282
289



Oenrasarenue 5
III. TeHepauusa a’poruapoaHaAMHUYECKHUX LIYMOB
B TEXHUKeE
[nasa 8. Aspoakycruyeckoe B3aumoneiicteue. [eHepanusa myma B no-
JIOCTU MeXJY ABEepPbI0 Macca)KUPCKOro camonera u grosenskem . . . 299
[naBa 9. IIporHos mymMa B cajloHe COBPEMEHHOIO NacCaXKNpPCKOro ca-
MOMETA. . . . o vttt ettt et e e e e 317
9.1. [TocraHoBKa 3agaud KojeOGaHUU yNPYrodl TOHKOCTEHHOH KOHCTPYKLHH
(rozessikKa mox NeHCTBHEM CJIyYaHHOH HATPY3KH. . . . . . oo v v v .. 318
9.2. OnpepesieHre GOpM U YACTOT COOCTBEHHBIX KOJEOAHHUH . . . . . ... .. 322
9.3. OueHka ypoBHeH IIyMa B casloHe caMoJsieTa Ha peXXHMe KpelcepcKoro
010 5 v 326
['nasa 10. HIIymoo6pa3oBaHue B 3HEPreTUYECKUX KJamaHax . ... .. . 334
Fnasa 11. Bo3byxkaeHue aspoaKyCTUYECKHX aBTOKoJeOaHUII B KaHa-
Jax ¢ TPyOYaTbIMM TEIVIOOOMEHHMKAMM. . . . . . . . . . .. .. . .. ... 345
11.1. AKyCcTHKO-a9pOfHHAMHUYECKHE B3aUMOAEHCTBUS U MY/bCALUK JaBJIEHHUS
B KaHa/aX ¢ TPYOUaTbIMU JEMEHTAMHU . . . o o v o v v v e e e e e 345
11.2. YenoBusl BOBHUKHOBEHHS a3p0aKyCTHUYECKUX aBTOKOJIEOaHUM . . . . . . . 352
[naBa 12. TeHepamusa mymMa B CTyeH4YaTOM IpPOCCEJUPYIOIEM YCT-
POMICTBE . . . . . . . o 358
12.1. leHepauus wyma B CTYNEHYATOM JPOCCENUPYIOLIEM YCTPOHCTBE. . . . . 358
12.2. CHHKeHHE LIyMa CTYNEeHYaToro APOCCEJIUPOBAHUS . . . . . . . . . . . . . 366
[naBa 13. OcoGeHHOCTH 3BYKOMU3OJNMPYIOIUX CBOIMCTB 3JE€MEHTOB
BHEPTOYCTAHOBOK . . . . . . oottt e e e e e e e e 372
CHHCOK JIUTEPATYPBL « « ¢ v v v e e et et e e e e e e e e e e e e e 388





