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% LleHTpanbHblii A3porngpogmuHamuyecknii UHcTuTyT um. H. E. XyKoBcKkoro

AKyCTVI‘-IeCKaFI NMPOYHOCTb N AONTOBe4YHOCTb aBUAaLUMNOHHbIX KOHCTpYKLI,I/Iﬁ

PacnonoxeHue aBuraTenen Hag nnaHepomM NpMBOAUT K YBeNTMYEHUIo nowaau
nnaHepa, noaBepraroLenca Bo3AenCTBUIO aKyCTUYECKMX Harpy3oK, Bbi3BaHHbIX
LUYMOM CUJIOBOM YCTaHOBKM.
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

NMocTaHoOBKa 3apgayuv B3anmMoO4enCcTBUA NJTOCKOU NONMMroHanbHOMU

NMNMaCTuHbl C BHEWHUM aKyCTU4YE€CKUM nosrem

HICTOUHIIK 3BYKA. ¢ Pusnyeckme n KNHeMaTU4YeCkne COOTHOLLUEHUA

. Vpyras Maa = Da (Kococ + HBKBB), MaB = 2Dk Kaﬁ’
Xo miactusa, D
A‘kycrn:leckn ﬁ--H? K. 0 8 2W
“ReCTKHH JKpaH | a AN " Qaa (D K + D K ) K(XB —_
\: : X, OX,, 0%,
L. A o
By e /' x BbipaxxeHMA ANA HanpsbkeHUM Ha
_ AxycTmieckn NnuueBbIX NOBEPXHOCTAX NNACTUHDI
Konryp mnactimsr, I’ ReCTKHH SKpaH Touka HabmONeHIIs
6 6
G(xa:i_2|v|aoc’ GaB:i ZM ap
BbipaxeHue ana rpaHuubl I o6nactu D h h
N-1
F=5D=U|—iv L:r=(a-r. +ar,, oc[0]] YcnoBus 3awemneHue
i oW
YpaBHeHUA ABUXEHUA aHU3OTPOMNMHOMN NacTUHbI W|LQ =0, 87Vi =0
82 -
B =—L W]+ p(x, %, 1), YcnoBusi cBO604HOro onmMpaHus
o’ 84 o’ o’ 0! w| =0, M;viv;| =0
L, [w]= D“a Z 4D163—+2(D12+2D66) +4D, =+ D, —, |La it
X, OX; OX, OX OX? OX, OX; OX,
CBoGOAHLIN Kpan
XecTKoCTHble NapamMeTpbl Ansi OPTOTPONHON NNACTUHbL )\ v, :O Q| =0
. i i ] 1
D, u D, —XECTKOCTb 13rnba; ’ -
Dy — XXECTKOCTb KPYYEHUS; O =0 + a(M.JV.l',)T
D,u D)y — noGOYHbIE KECTKOCTH. . ox,
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

CBegeHue NCXOQAHOM 3a4a4M K 3afjadyam U3nyvYeHust U pacyeTa OTKNuKa
ynpyrov nnacTuHbI

UcxogHoe ypaBHeHUe ABWXEHUS NNacTUHbI ALOUTMBHOE NPEACTABNEHUE NONeil
. ~ p+ — p+ + p+ _ p+
—phOJZW + IBW + LA (W) = ( pJr -p ) HAL_Z _OTP 13T
P = Puss
MPaHM4YHbIe yCOBUS HA NOBEPXHOCTU P(%;,%,,0,0) =(p+ - P_) =( e meﬂ)
NNacTUHbI
P = (szOW‘XS:O MpeacTaBneHne 3ByKOBOro Nons,
2 o 22)6.3 (X )eD nepeusny4yaemMoro njacTMHoOm
2
. P®
YcnoBus Ha nosepxHocTh akpaHa  P(XuXe. X =0.0)=2p;,, + On ”W(C,n)g(g,n,xl,xz,x3 =0)dCdn,
D
ou _
o T exp(iky (€ )" + (= x,)°
3 (il‘,Xz)eED g(Clan11X21X3 :O): ,

JEG=%)? + (n—-x,)

YpaBHeHue OBUXeHUs NNAacTUHbI CBOAUTCS K MHTerpo-auddepeHumnan-HOMy ypaBHEHUIO

~phofw—ipw + L [w] - 2 [[w(Z,n)g(Gn. X, %, 00dCdn =2pj,,

Bblpa)KeHVIe AnA nond 3ByKOBOro aaBrieHuUA, nepenignyvyaemMmoro NJacTUHOM
exp ik (G~ %)* + (=) + X |
V&%) + =) +%

dCdn,

P(X;, X, , X3, ) = pfz JDIW(C,n)
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

MeToabl pacyéTta AONITOBEYHOCTU YNPYrnx niacTtuH
NPU CIy4YanHOM HarpyXeHuu C LUMPOKUM CMEKTPOM

MZ;K-bIii MOMEHT CreKTpanbHOM NNOTHOCTM M = jooK S _(n.n,0)do
ap

CnekTpanbHas NNIOTHOCTb HANMPAXEHUIS  (o,x,&)

G (®,X) 0 4(®,E 17 ot
SB(wxé)_!'_rll ﬁ( 2)TcT B( ), Gaﬁ(w,x)zz—n_[caﬁ(t,x)e dt

—00

MeTon nepeceueHuii (MeTog Paiica) MeToa makcumymoB (Mmetoa BonoTtuHa)

_ 2m AaB _ 2n Aaﬁ
afl 2 (2M )m2 . maB afl M 4 (2M )mz . maﬁ
M? ° 2 M2, 2
MeToa MakCMMYMOB AN LWUMPOKONOSIOCHbIX N'MnoTe3a cnekTpanbHOro
npoueccoB (MeTog KoBaneBckn) cymmupoBaHus (Metog Panxepa)
21 AOLB 21 Aaﬁ
ap = Mg ap = My
I\/I 2 V2
2M 2 r M 0 \Myp M 2 Myp m
MO ( ) [ 2 ] ( a[}o) O (ZMQB) 2 ( ofy +1]
MS, M? 2
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

NMocTpoeHue hyHAaMEHTaNbLHOro peLweHus aAna aHU30TPOMNHOU NNACTUHbI
B 3a4a4ax AONroBe4YHOCTHU NpU yyeTe U3Sly4eHnsa 3ByKa nnacTtuHom - |

UcxopHoe ypaBHeHne
L,[w]-(phe’ - iWﬁ)W—p(’TwszIW(&n)g(é,n,Xl,Xz,O)d§df7 = P(x, ),
B[w]|, =0,
W(wx)=[[P(&@)6(0.xE)d)

YpaBHeHue gna pyHKuum MNpuHa

—phw’G —ifaG + L ,[G] - po: JJe(¢m)a(&mx,%,00dsdn=8(x ~&)d(x, - &),

B[G]|. =0,
BbipaxkeHnA Ana HanpAXXeHUun crnomou.q,bro dyHKumio NpUHa

oy, (@,X) =h_62J‘J‘P(§1m)[D11 0°G, (o, x.§) ' D 0°G,, (0,x,&) 2D M}jg

2 12 2 16
oX;, OXs OX, 0%,

Gzz(w,x):h_i”p(é,w)(Dlz ('BZGW((D,X@) D 62GW((D,X,§) 0 52G (wxi)] .

+ +
22
ox? o’ N OX,

oy, (©,X) :h% Hp(é’w)[% aZGW(oz,x,é) ., azew(oz,x,é) LoD, ax((gxx é))dg,

expiks (€= x)7 + (=) |
JE=%) + (=) 4%

BbipaXeHUA ANA 3ByKOBOrO AaBAEHUA P,
¢ nomoLbio GyHKumio MpuHa P(X, X, %, ) = T ”G
D

dCdn,
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

NocTpoeHne pyHaamMeHTarIbHOro peweHnsa Afig aHU3OTPOMNMHOU NNAaCTUHDI
B 3aJja4vax AONroBe4YHOCTU NMPU yyeTe U3nyvYeHUs 3ByKa nyiactmHom - |

PasnoxeHune pyHkumum MpuHa B pagno C® G (w,X,&) = Za (a) E)w, (x)

=1L [ ]

YpaBHeHUe gna onpeaeneHna co6cTtBeHHbIX GYHKLU UM w, eR(D), 4 eR, ”Wn” = (w,, W),
(C®P) n cobcTBeHHbIX 3HaYeHui (C3) KpaeBoit 3aaaum
w ,Wm):_UWn ()w, (x)dx,  (w,,w,)=3,,
D

BeckoHeuHas cuctema ypaBHeHue ana onpeaeneHus koadpduumentos  a, (o,§)

8, (,8)(—phe? —iwf+ 4, )~ phY 8, (0,8)ZL, = W, &)/ |,

expiky (¢ =17+ (7=,
JE=x)"+ =%

UMneaaHc U3ny4YeHus: Zin = ”ﬂW (X, X)W, (&,7m)

dddndxdx,
T h||

Mpu BbINONHEHUU YycnoBUA: Zr;m >> Zr'nn

Bbipa)eHue HanpaXKeHuii B nn1acTMHe ¢ nomouwblo pyHKumio NpuHa

G(w,x,8)=) W )W, (5) 5 6‘11)[f]=i£2 Dnaz—Z+ [)1282_I+2D16—azf J
n=1 ,Oh (H(a),Qm) _Zr:wm)”Wn” h 24 X 0%, 0X,
22 6 o’ f o*f o’ f

~ Gun( &) W, (é) & )[f]zih_z D12F+Dzzy+2Dzemj’
Gu(a)xa) Z H( Q ) Z ) |Jn( g) ph ”W || Qun( ) %) 2 %, 0%,

6 o f o f o’ f
, 0" [f]=t—| Diy—5 + Dyg—5 + 2Ds —— |.
Q. () =" [w, (x)], L] h2 P axt Pl ® axlaxj
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

CDyH.qameHTaanble pelieHunsa ans aHM3OTpOI1HOﬁ NMNacCTUHLI
B 3aga4vyax AoJsiroeBe4yHoCcTumn

CneKTpanbHaA NNOTHOCTb HaNPAXeEHNiA CneKTpanbHas NIOTHOCTb 3BYKOBOTO AaBAeHMNA
Gop (0.X) 0 (@,Y) P(0.&)P" (0
= « — i , M)
> B((D % y) TII—TO 2T S,(@,8,1m) :lm T :
= [] []a(@& G, (0. x:8)G, (o, y;n)ddn, S,(@&mn)=S(0)F(o,&n),

DxD

BbipakeHue Ana pacyeta CNeKTPaZibHOM NIOTHOCTU HAaNPAXKEeHUM,
Bblpa)keHHoe ¢ nomoubio andpdepeHymanbHbix onepatopos Q

S w, () W, (1)
(oY) =2 = Q)H( ayd [Is: (08 P Qan W e Qun (V)

H(0,Q,)=0"-Q} +ido-Z,

exp ik, (€ = %)+ (7 - 1,)°
V& =%) +(7-%)°

BblpakeHue ANa pacueta MOMEHTa CNeKTPaNbHOM NJIOTHOCTU nopaaKa K

dSdndx.dx,

Zp, =—o— jm o (0 X)W, (£377)

7 h||W s

MG (x.y)= _[oaS o,xy)do= ZZI Qupn )Qupm (¥)

n=l m=1

YacToTHbI MHTErpan CneKkTpanbHaA NNOTHOCTb 0606LEHHbIX CUA
= m@ g, S p— SIECERTICTALE
" L H@Q,) H(0.Q,) T (eh) w w0
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

YncneHHo-aHaNMTU4YECKNN meTon pacyeTa OTKIINKa U A4oJIrOBe4YHOCTU

aHVI30Tp0nHOVI NOriIMroHan bHOW NNacTUHbI
: Annpokcumaumsa nepemMmeLleHnn W u gupdepeHumanbHbIxX
onepatopos Q B GapuLEeHTpPUYEeCKon cucteme KoopauHar

W (x)=N, ()l QL (=0 (X)al, k=L..M

T
— : qlz[wlli 8I11’ ‘9|121 Wé, 8I21’ 9I22’ Wé’ 8!31’ 8;2]’
% }‘:1] \ ‘I ‘ (X; ¥a) a\N-I | aW'l

9l = - —, 9, =—a—', i=12,3
L = ((%Ys = XY, )+ X-by +y-¢,)/ 28 % %
L, = +X-b,+y-c,)/2S
? (( 3Ly1 ll—yli)—L y 2) KI _82 ( )qkn K| _82 ( )qkn | _82 ( )qkn
3 — 2 3 11,m axiz ! 22,m axzz ! 12,m axl axz
b1=y2—y3, b2:y3_y1 b3:y1_y2
C=Ys=Yoy G=YimYs G=Y.m N BCIZ — aneMeHT AN pacyéTa nporn6os
Qlll,m Dll D12 2D16 KZII.ZI.,m Nl - Ll(LiLl +3L1L2 +3L1L3 +2L2L3)
o |_ 6 | N, =b,(LLL,+05LL,L,)-b,(LLL,+05LL,L,)
Qum |=77| Dz Dy 2Dy || Kpom | 2 * 273 ° ? 273
| h | N;=cC (L1L1L3+0-5L1L2|—3)_C3(L1L1L2+O-5|—1L2L3)
Q12 m D16 D26 2 D66 K12 m
| | N, =L,(L,L, +3LL, +3L,L, + 2L L,)
DKT — anemeHT ans pacyéTa HanpsiKeHUi N, = b,(L,L,L, +0.5L,L,L,)-b/(L,L,L, +0.5L,L,L,)
N, = ¢, (L,L,L, +0.5LL,L,)—c,(L,L,L,+0.5LL,L,)
Kum |, X Hye +5°HY, N, = L,(L,L, +3L,L, +3L,L, +2L,L,)
Koam |55 ] = xPHY, q N, =b,(L,L,L, +0.5LL,L, )—b,(L,L,L, +05LL,L,)
31T 12 9T 31T 12 94T
Kizm X Hee =% Hy + % Hy +%7H N, =c,(L,L,L, +0.5L,L,L,)—c,(L,L,L, +0.5L,L,L,)
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

OCHOBHbIe pacyeTHbIe BbipaXeHus And BbivyncneHmnsda AonroBe4yHoOCTu
BbipaxeHus ans pacyéta HopMbl COGCTBEHHOW (PYHKLMMU

w, ”W (X)dx = ZZ&[ (x'r)q,'m]ZAsl,

Bblpax(eva Aans pacqua nMmnenaHca nany4vyeHusA

, . explik
Z, _po—iiiia arNk(le)Nk<é|!)qkjmqll<n p( -

mn 2 p
h” ” i=1l j=1 p=1r=1

BblpaxeHus ana pacyéTta cnekrpanbHOWU NSIOTHOCTU 0000LWEeHHbIX CUn

- 1 N N 7 7 , . oo , .
'Jlfm (0)): (ph)Z ||W ||2 ||W ||2 i=1§;§aparNk(xp)Nk (%l!)qklmqknF(w'Xp'gl!)AsiAsj’

BbipaxeHusa ana pacyéra 4acTOTHOro MHTerpana

+o0 K12 R K12
|r§=j ®*J7 (o) deoe op o (o,)

( 2 2\2 2 B 2 2 \? ZA(D
ol —Qm) +(80) nzl(con—Qm) +(80,)

BblpaxxeHus AnNA pac4éta MOMEHTOB CNeKTpanbHOM NIIOTHOCTH

M (%)= J @S, (0. x)dw= 3 15Qu, 0 (X)Qup0 (X) = z{l 3 Qly Qi ]}

Matepuan nnactuHbl — cnnas 1163POTB. Paamepbl nnactuHbl: a = 500 mm, b =100 mm, h =1 mm.
E,, =67 650 MMNa; y,; =0,31; p =2 780 kr/m3; m = 4,068; log(A) =10,89, w"' =10Q,,,5=0,017Q,,,
@, =140 ab, Yncno yuutbiBaembix hopm konedbaHum — 10 chopm, AnanasoH yactoT — Ao 6 KMy
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LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

K, L

!
I
I
]

1
\
]
i
\
]
b 1
1
L \
\

K, I, K,

... AONroBeYHOCTL YeTbIPEXYrofibHON OPTOTPOMHOWN NNACTUHLI HE KaHOHMYeCKoN hopMbl
%, C KOMOMHUPOBAHHLIMU FPAHUYHBLIMWU YCIIOBUAMM

Yucno anemeHToB - 3500 (1836 y3anoB) YacToTHbIM Aanana3oH — 10-2000 Ny
LLar no yactote - 10 'y, KoadhcdpuumeHt aemncpuposaHus & =0,017Q,

1
('J/////////////////

X1

NMonHocTbLIO KOppenupoBaHHoe norne (yuutbiBarotca 1 oopma KonedaHum)

Cpe.quKBap,paquHbl{e
HanpsbkeHus, 10°Ma 11>

035 04 045

53882323

s o ol 02 0 3 03
Xw

CpegHekBagpaTUiHb
HanpsixeHus, 10°MNa

05

Xm

NMonHocTbLIO KoOppenupoBaHHoe none (yuntbiBaeTca 15 ¢oopm konebaHumn)

04 ‘e

I{%22> |

HAonrosesHocTs (yakononocHoe npubnixexne)
— [onrosedHocTs (MeTod BonoTuHa)
* — [NonroeeuHocTs (MeTog Koeanescku)
—- fonroseyHocTs (MeTon Pakixepa)

a,

e

DonroBe4yHoCcTb AnA
KOMMOHEHTDbI

[onroesHocTs (yakononocHoe NpuBniKeHue)
— [onrosesHocTs (MeTon BonotuHa)
= [lonroBe4HocTs (MeToa KoBanescku)
== [lonroBeuHocTe (MeToa Paixepa)

s & 3

[onroBeyHoCTe, cex

a.
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

PacyeT oonroBe4HOCTU LLAPHUPHO ONMEepToOn NPSAMOYrofibHOU OPTOTPOMNHOMU

NNAaCTUHbLI

paHU4HbIE YCNOBMS BbipaxeHusa ana audcgepeHumanbHbIX onepatopoB Q

6D | (mn Y’ am\* | . (=N . [ Twmx
Wi =W =W =W = O’ — o Xl 2
|x1:0 |x1=a |x2=0 |x2=b Qaa,nm (X) h? |:(_a j + Hg (_b j :|S|n( 3 )SIH( b J
Al Jwl _ow _ow 0 12D, m nx, mx

= = 7T T T
axlz % =0 aXl2 X =a aXZ X, =0 aXZ %=b QaB nm (X) QB(x nm ( ) hz ( a j( _b JCOS(—a jCOS( b 2 j

2 S(o)
Jom (@) = _U (ﬁl,m,&z,nz)wmn (&, M)W, (€5,M,) dE AN, dE,dm,

(Ph)” Iwa w5

exp(ik\/(il - &, )2 + (111 N, )2 )
\/(il _‘:2)2 +(Th _nz)2

Q) ? (V) ?
YacToTHas cnekTpanbHasi NOTHOCTb (CNeKTp MowHocTh): S(o) =D, el Bl e

an ((D) - 0 2 _” mn (éllnl

Wmn (EJZ ' le ) d E.:ldnld Eazdnz
mp ||W I s

A) TlonHOCTLIO KOppenMpoBaHHOE none B) Henbra - koppenuposaHHoe none
F(&mn)=1 F(o&n)=A-6(& —n)5(& —n,), A=const.
2 2
16[1—(-D" | [1- (-D)" 4A-5,
(@ =5 (o) 2 1O @) =5 (0) A

z*(ph)’m*n® a-b-(ph)’

MaTepuan nnacTuHbl — cTeksonnacTuk. Pasmepbl NnacTuHbI:
a =500 mm, b =100 mm, h =1 mm. E;; =5 620 MNa; E,, = 4 590 MMMa; p11—022 G=2 330 MMa;
p =1 860 kr/m3; m=7,042; A,; =log(47,635) ; m=7,042; A;; =log(47,325) w' =10Q,, ,5=0,017 Q,, ,
@, =140 nb, anana3oH 4YacToT — Ao 6 Kl'u. Yncno yunteiBaembix coopm konedbaHmn — 10 chopm
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QT'A]:D LleHTpanbHblii AaporngpoamHamuyeckuii MHcTuTyT um. H. E. XKykoBcKoro

CpaBHUTENbHLIN pacyeT cpeAHEeKBaApPaTUYHbIX HanpsXXeHUn

MonHocTkio KoppenupoBaHHOE NnoJie )$105 NonHocTbO KoppenunpoBaHHOE Mnosne X 105
01
14
6
12
5
10
- 14
E_ - 18
>
= 3 i 6
2 4
1 2
00 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 05 : : : A : : J ; J 05
XM X, M
© 5 MOMHOCTLI0 KOPPENMPOBaHHOE Nore @ 5 MoNHOCTLI0 KOPPENMpoBaHHoE none
S ,x10 S 16 10
g ®
= 5 s A::\
ge 5 g /v’ i Q\
S 2 / e
5.5 3 12 4 N %
g % - \
o4 o 10 y/ X
I T8
<3 N\ 7
5 "'._‘ 5 6 = RMS (Y - komnoHeHTa, Teopus)
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LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

R= 1_<Gii (X)>NUM /<Gij (X)>EXACT 0= {1’ 2}’

JdonroBe4yHOCTb AJ1A NOSIHOCTLHO KoppenunpoBaHHOro nosnsa

(meton Paiixepa)

Tounoe
Cerkal | Cerka2 | Cerka3
pelenue
C
POAHCKBAPATHINLIC | | 491106 | 1.480-10° | 1.501-105 | 1.496-106
Hanpszxkenusi, MIla
Joarose4HocTts, cex
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Q];AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

PacyeTt pacnpeneneHns 3ByKOBOro aaBrieHUs Npuv ToHanbHoM Bo3gencteum =710 Ny

, 1.4r
1.2+
15 r T
_ 0.8- — To4Hoe pelleHKe
N . “ .
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PacueTt pacnpeneneHns 3ByKOBOro AaBJfieHUs1 NPU LUMPOKOMNOSIOCHOM
Bozgencteum ( ot 10 oo 1000 lN'y) n yyete 8 chopm KkoneGaHMn NNACTUHLI

2 0.04 -
1.5 0.03
s 1 002 HucnekHblii pacqeT (25444)
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QT.AED LileHTpanbHblii AsporngpoagmuHamumyecknini UHcTuTyT um. H. E. Xykosckoro

BbiBOAbI:

Ha ocHOBe MeToAa KOHEeYHbIX 3fIeMEeHTOB pa3paboTaH YUCNEeHHO-aHaNIUTUYEeCKUMN
MeToA pacyeTa HanpsaxeHHo-AehopMUPOBAHHOIO COCTOSSHUA U AOSNITOBEYHOCTU
onucbiBaeMblX B pamMmkKax Teopun Kupxrocpa ynpyrux nonmroHanbHbIX
aHN3OTPOMHbIX MNNACTUH NPU LUMPOKOMONOCHOM aKyCTUYECKOM HarpyxeHuw;

Takxe Ha OCHOBe NpeAnoXXeHHOro YNCIIeHHO-aHaNMTU4YeCKoro metoaa npearnoxeH
anropuUTMm pacuyeTta 3ByKa, nepensrniy4aemMoro ynpyrom nonmMroHanbHou
aHN3O0TPOMNHOM NMAaCTUHOM;

MNMpennoxeHHbIN YUCNEHHO-aHaNMUTUYEeCKMM MeToA, AonycKaeT o6ooueHue Ha
cny4yam N30TPOMHbIX U OPTOTPONHbLIX NFACTUH;

MNpennoxeHHbLIN YUCNEHHO-aHaNMUTUYEeCKM MeToA AonycKkaeT obo0ueHue pacyeTta
HanpsXKéHHO-AePOPMMPOBAHHOIO COCTOSIHUA U AONTOBEYHOCTU NMACTUH, a TaKXe
NU3Ny4YeHUs 3ByKa NnacTUHaAMM KakK npu rapMoOHUYECKOM, TaK U npu
LLUMPOKOMNOJSIOCHOM aKyCTU4YECKOM BO3eMNCTBUMN.
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