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PaccmoTpena  3amaya  TPOXOXKICHHS  YJIBTPA3BYKOBBIM  HMMITYJIECOM
KOMOWHUPOBAaHHOTO CTPYWHOTO BOJHOBOJA. BOJIHOBOJI TpeACTaBIeH B BHUJIE
MOCJICIOBATEIBHOCTH «Kamepa — CTpyeoOpa3yollee yCTpOUCTBO — cTpys». Periena
3a/aua BO30YXJACHHsI M TMPeoOpa3oBaHHMs MOJ B TEX CEUEHHUAX CHUCTEMBI, TJE
W3MEHSIOTCSl TPaHUYHBIC YCJIOBHUS. PaccMOTpEHBI IUCTIEPCHOHHBIE HCKaXCHUS
3BYKOBOT'O UMITYJIECA M MPEIIOKEH CIIOCO0 UX YMEHBIIICHHUS.

KiroueBpie cioBa: ynbTpa3ByK, CTPYHHBIM BOJIHOBOJ, KUJIKOCTHBIA BOJIHOBOJ,
HEOJITHOPOJAHBII BOJHOBOJ,.

BBEJIEHUE

s aBTOMaTHU3UPOBAHHOTO KOHTPOJS TOJCTOJIMCTOBOTO IpOKaTa 4acTo MpPUMEHSETCS
MMMEPCUOHHBIA CIOCO0 BBOJA, pealM3yeMblii MyTeM IPO3BYUHMBAHHUS JUCTOB B BaHHE C
KUAKOCThI0. HemocTtaTkoM yCTaHOBOK € TAaKUMH YCTPOMCTBaMH SBISAIOTCS WX KpyIHbIE
rabapuThl, CJIOXKHOCTb pa3MeIleHUus B JCHCTBYIOIIMX I€XaxX, UINTEIbHOCTh Ipoliecca
MPOEKTUPOBAHUA U HM3roTOBNIEeHUS. CyIIeCTBEHHOTO YMEHBIIEHUS rabapuTOB U CTOMMOCTH
YCTAaHOBOK MOYKHO JOCTUTHYTh IIyTEM 3aMeHbl HMMEpPCHOHHON BaHHBI Ha CTpyHHbBIE
aKyCTHUYECKHE KOHTAKThI C MajorabapuTHBIM BoJocOOpHUKOM. HecMoTpsi Ha ucnosb30BaHue
B HEKOTOPBIX CHCTEMaXxX JIOKAJIbHBIX MMMEpPCHOHHBIX BaHH B BUJE HAIPaBIEHHOTO MOTOKA
KHUJKOCTH, pa3pab0TKa ONTHUMAJIbHBIX TApaMeTPOB JaHHOT'O METO/Ia paHee HEe MPOBOIMIACH.

1. TIOCTAHOBKA 3ATAYN

PaccMoTpuM HEOTHOPOIHBIN BOJTHOBOJ B CleyrolieM Bue. B kamepe 00ibIuX pa3mMepoB
1 HaxomuTCs Mbe3onpeodpa3oBarens 2 nopiHeBoro Tuna. Kamepa 1 3amoiHeHa KUAKOCTBIO
U OTKpBIBAETCSI B CTpyeoOpasyroliee YCTpOHCTBO (COIUIO) HMIMHAPUYECKOH ¢Gopmbl 3,
KoTOpoe popMupyeT cTpyio kuakoctd 4. CTpys majnaeT nepreHAuKyISIpHO Ha MOBEPXHOCTD
00BEKTa KOHTPOJIS 5. AKycTHYECKas OCh MPeoOpa3oBaTessi COBIAAAET C OChIO COIUIA U CTPYH.
Cxema aKyCcTUYECKOro TpakTa IpeCTaBlIeHa Ha puc. 1.
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Puc. 1. Cxema akycTu4eckoro Tpakra

3amadya COCTOMT B TOM, 4TOOBI HAWTH aKyCTUYECKOE IOJie Ha TOBEPXHOCTH OOBEKTa
KOHTPOJISl IPH YCJIIOBUH, YTO U3BECTHBI: a) 3HAYCHUS YacTOThI M pazMepa IpeoOpa3oBaTels;
0) hopma 30HAUPYIOLIETO CUTHANA; B) TEOMETPUYECKHE TapaMEeTPhl aKyCTUYECKOTO TPAKTA.

JlanHas 3amada MOXeT OBITh pelleHa IyTeM pas3felieHHs aKyCTHMYeCKOro TpakTa Ha
HECKOJIBKO YYacCTKOB, B KaXJIOM HX KOTOPBIX YCJIOBHMS pPacIpOCTpaHEHUs YIbTpa3ByKa
OCTAlOTCs HEU3MEHHbIMU. Ha rpaHMIiax y4acTKOB BBIACIAIOTCS XapaKTEPHbIE CEUCHUs, B
KOTOPBIX CKAaYKOM MEHSIOTCS TpaHUYHBIE YCIOBHsA. 3Has paclpeesieHue KoJjeOaTenbHON
CKOpPOCTH B Hayaje IMEepBOro y4acTka (TO €CTh Ha MOBEPXHOCTH MpeoOpazoBaTess), HailjieM
pacrmpenenenue KonebaTeNbHOM CKOPOCTH B KOHIIE IEPBOT0 y4acTKa. DTO paclpejesieHue
UCIIOJIB3yEM KakK HadaJbHOE U1 BTOPOrO0 YydyacTKa, M TaK Jajee [0 HaX0XKICHUS
K0JIeOATEeIbHOM CKOPOCTH Ha MOBEPXHOCTH 00BEKTa KOHTPOJIS.

Belaenum xapakTepHbIE CEUEHMs JAHHOU 3a/1a4u:

C.1. IloepxHocTh mpeobOpa3oBarens. B maHHOM ceueHuH KosebarenabHas CKOPOCTh
nojaraetcsa u3BecTHOH. I[IpeoOpa3oBarenb ycIOBHMCS CUUTATh MOPLIHEBHIM. Bpemennas
¢dopMa N3TYyYEeHHOTO UM MMITYJIbCA MOXKET ObITh H3MEPEHA WM pacCUUTaHa.

C.2. Ceuenune z =L,. YCIOBHO HA30BEM €r0 «BXO comuiay. Cucrema KOOpIUHAT B COILIE:
r,z',toe z'=z—1L,.
C.3. Ceuenne z=L,+ L . YciI0BHO Ha30BEM €ro «Bxon crpym». Cucrema KOOpaAWHAT B
0 1
crpye: r,z",rne z"'=z'-L,.
C.4. Ceuenue z=L,+L, +L,. DT0O NATHO KOHTAKTa CTPYH C OOBEKTOM KOHTPOJISL.

ByneM cuuTarh UIMHBI CcOMIa W CTPYH JOCTAaTOYHO OOJBIIMMHU TI0 CpPAaBHEHHIO C
MPOTSKEHHOCTHIO  YIIBTPA3BYKOBBIX HUMITYJIBCOB (BO HM30€KaHME OOpa3oBaHUS CTOSYCH
BoJHBI). CTEHKH Kamepbl | M cormia 3 M3roTOBICHBI U3 MaTepHaia ¢ OOJBIINM 3aTyXaHHEM
yIbTPa3Byka W WMEIOT OOJIBIIYIO TOJIIWHY, MOATOMY CUYHTAETCS, YTO YacTh 3BYKOBOW
SHEprHH, MOTJIONICHHAS CTEHKAaMH COILIa HE BO3BPAIIACTCS B )KHIKOCTh M HE CO37]aCT TAKHM
00pazoM rmomex.

C. B. Peyka
Ocob6eHHOCTU NPOXOXKAEHUS YNbTPA3BYKOBbIM MMMY/IbCOM XWUAKOCTHOrO BOIHOBOAA C HEOAHOPOAHbBIMMU
rPaHUYHbIMWU YCIOBUSMUN
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2. AKYCTHUYECKOE IIOJIE B IEM®EPHOM KAMEPE

JUis HaxoXXACHUS AaKyCTHYECKOTo II0Jisi TOPIIHEBOro mpeoOpa3oBaTenissi B 00JIACTH
0 <z <L, BOCHOJIb3yeMCs U3BECTHBIM IIPEJCTABICHUEM €T0 B BUJE CYNEPHO3UINH IIOCKUX
BOJIH, PpAaCHpOCTPAHAIOIIMUXCS IO BCEM  BO3MOXHBIM  HampasieHWsAM. [loTeHuman

KOJIe0aTeIbHONH CKOPOCTH ¢(X, ¥, z) B HEKOTOpPOu Touke M(x, y, z) MOXKHO 3amucarh Kak |1,
c.24]

. 2/r7+joo :
jéoSuk J‘ ZJ' 2J1 (ka S 9) e—jk[(xcosa+ysina)sin¢9+zcos¢9] . Sil’l gdgda . (1)

p(x,y,2) = .
(27)* ¢ 4  kasin@

ITepexonst k chepuueckoit cucreme KOOpAHHAT

x=Rsinfcosa, y=Rsinfsina, z=Rcosd (2)
¥ BBOJISI HOBYIO TIEPEMEHHYIO
¢ =sinf, d{=cosO=41-¢7d6, 3)
Oy 4UM

J ka - cosa-
ot = L5 1, (REsina) HEE e Nl @

Cnenaem nojacTaHoBky kRsina ¢ =kzg -tgor:

2J, (ka P
(p(x,y,z)—jgo u IJ (k é/t ) 1( é/)ejkﬁ él Zdé/ (5)
kag J1-¢
Torna pacnpeaeneHre HOPMaIbHONH KOMIIOHEHTHI K0JIe0aTenbHON CKOPOCTH:
S k 2] (ka Cie?
éZ: é:o u J-J (k é/t ) 1( g)elkﬁgdéz (6)
kal
ITpuBoas BeIpaXkeHHE K BUY, IPUTOAHOMY JUIs pacdeta Ha OBM, nomyunm
2

é:z (r) — _(ka) I 2J1(kaé/) Jo(kré/)e—jkz\/?é’dé’ . (7)

So 2y hkag

. r
BBenem 00001IeHHBIE TTapaMeTphl: ka — BOJHOBOM pa3mep mpeodpazoBareis, p = — —
a

. z z-k
NPUBEJICHHOE PACCTOSHUE OT aKyCTUYECKOW OCH, §=—— = — i paccTosiHie BIOJb
z a -2x
6.

1

aKYCTquCKOﬁ OCH, BBIPA’KCHHOC B KOJIMYCCTBEC OIMMIKHHUX 30H. Torna

ka) e

S.(p) _ (ka)’ 721 (kag) P
F T g ke Tilken)e i T e ®)
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3. AKYCTHYECKOE IIOJIE B CTPYEOBPA3VYIOIIEM YCTPOMCTBE

N3BecTHO [2, 3], uTo KOsEOaTENbHBIN MpoIiece B TpyOe KPYToro ceYyeHus MPOUCXOIUT B
BUJIC BOJIHOBBIX MOJI. AKYCTHUYECKOE T0JIe B TPyOe SABJISETCS CYNEpIO3UIIMEN BCEX MO

PN =2 0,2

@, (r,2') = A, 3,(v,r)-exp(-jJk* —v2 -2").

BYI[CM CUUTATb, YTO COILJIO U3IrOTOBJICHO U3 aKYCTHYCCKHU JKCCTKOI'O MaTcpHaJia. Torma Ha

©)

cTeHKax (mpu 7 = b) pagualibHasi KOMIIOHEHTa KOJIe0aTeIbHOM CKOPOCTH paBHA HYIIIO:

' op(r,z' ' . .
ACE ‘WT) =@, 1 (v,b)-exp(=j k> =v; )= 0. (10)
r=b
OT0 ycI0BHE IPUBOJUT K YPaBHEHUIO
Jo(v,b)=0, (11)

e v, = %’ , ¥, — KOpHH mpou3BoaHo# J (7 ,)

AMHJ’II/ITy,Z[BI MOJA MOKHO BBIYHUCIUTHL 4YCPE3 PaACIIPEACICHUC HOpMaHBHOﬁ KOMITIOHCHTBI
KoJIe0aTeIbHOM CKOPOCTH B HAYAJIBHOM CCYCHHUU Tp}I6LI. Ee moxHO PAa3JI0KUTH B PAL:

op(r,z')

Sa(r)=- o

ZZJO(VPF)'ap (12)

z'=0
3 maremaTtnueckoit (I)I/I3I/IKI/I HU3BCCTHO, 4YTO Q)YHKHI/II/I beccensa OpTOrOHAaJIbHBI C BECOM X

Ha unrepsaie [0; 1]. Toraa ko3pGUUUEHTBI psifia @, MOKHO HAHTH CIIEyIOLHM 00pasoMm:

[£.0) 3,2 rar
@, = . (13)
JJé (7;; r)rdr

Mo>kHO TOKa3aThb, YTO

J Jé(%”r)rdr=”7[Jé(y,,>+1f(7p>]. (14)

Torna ko3 durmeHTs pa3noxenus OyayT paBHbI

2 b
TG 0

Hockonbky Jo(x)=-J,(x),a Ji(y,)=0,3naunr u J,(y,)=0. Torma

@, = ( )j;z(r)J (v, r)rdr. (16)
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Ha BBIXO/I€ cOIUIa CHMMETPUYHAS MOJIa C HOMEPOM p CO3JaeT CISAYIOIIee pacipeaciicHue
aMILTATY 16l HOPMAJIBHOM KOMITOHEHTBI KOJIEOATCIIbHON CKOPOCTH:

_M =apJ0(Vpr)eXp(—jﬂk2_V,2, L). (17)

1
oz g

'
r,z =
( > )‘z'=L1
Toraa Ha BbIXO/i€ comia — BXOZ€ CTpyH (ceueHuun z = Lo + L)

&, = a, T, (vy,r)exp(—j\k* =V L)). (18)

4. AKYCTHUYECKOE IIOJIE B CTPYE

AKYCTI/ILICCKOG I10JIC ABJISICTCS CynCpHOSHHHeﬁ HOHCﬁ BOJIHOBBIX MO/
P(r,2") =Y @, (r,z")
=0
' (19)
@,(r,z")=B,J,(u,r)-exp(—j k* —yj z'").

Crenku ctpyn OyaeM cuuTaThb AaKyCTHUECKH MOAATAMBbIMHM. Torna [aBieHHE Ha
IIOBEPXHOCTU CTPYH PABHO HYJIIO:

= jwp,B, T, (u,r)exp(jot — j\k* = ) ") =0. (20)

r=b

op
pr _100 81‘ s

OT0 ycI0BHE IPUBOJUT K YPaBHEHHUIO

Jo(u,0)=1,(1,)=0, 1)

n
f , 1)y — KopHU GyHKIMH Jo( 77,).

AMIUTATYIBI MOJ[ HaiileM M3 pacIpenesieHus] HOpMaJIbHOW KOMITOHEHTBI KOJIeOaTeIbHOM

rae u, =

CKOpPOCTH Ha BXOJE CTPYH:

dp(r,z")

$a,(r)=- 2"

=ZJ0(ﬂq7’)'ﬂoq . (22)

Z"=0

AHajoru4Ho ClIy4daro CoIuia, MOKHO II0Ka3aTb, YTO

(M rrdr. 23
B, = bJ()I@()(uq) (23)
Pacnpenenenue ckopocTtu, co3naBaeMoe g-ii MOJON Ha BBIXOJAE CTPYH:
. op(r,z" .
£z, == 2PCEN gy ryexp(- ik il L),
z"=L2 82 _pa (24)

&) =2 B, Ty (u,ryexp(=jyk* = u; L,). (25)
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5. OCOBEHHOCTH ITEPEXOIA MO/ COIIIA B MO/IbI CTPYU

AKyCTHYECKHE MOJBI COILIA Pa3INYArOTCs aMIUIMTYJI0M, paclpeaeieHUEM aMIUIUTY bl 110
(GpOHTY, BEIMYUHON BOJIHOBBIX YHCEI 110 aKyCTUYECKOH OCH M MOoIepeK Hee. 3HAYHT, Kaxaas
MOJA MPOXOAUT HMPOTSKEHHOCTH COIUIA CO CBOEHM CKOPOCTBIO M B CBOE€ Bpems. JlocTuras
CeueHMs BXO/a CTPYH, Kax1as MoJia COIUIa BO30YXKIaeT B CTpye NMOJHbIN Habop mox. Kaxnas
U3 HUX IIPOXOJHUT CTPYIO CO CBOEU CKOPOCTBIO.

SIcHO, UTO TOJIE B CTpye MpEACTaBiIsieT cO0O0M CIOXKHYIO KapTHHY, COCTOSIIYIO U3 OYEHb
OOJNBIIOrO YHCIa BOJHOBBIX MOJI, BO30YXICHHBIX B pa3Hble MOMEHTHl BpPEMEHU U
pacnpoCTPaHAIOUIUXCA C PA3INYHBIMU CKOPOCTSIMH.

Beipaskenne ais 5, TONHOCTBIO 3aBUCUT TOJNBKO OT (DOPMBI BXOJHOTO paclpeleieHUs

KoyiebaTenbHOM ckopocTH &.(r). Halimem OTHOIIEHWE aMIUIMTYIbI g- MOJBI CTPyH K p-d

MOJIE COILIA:
2 b
ﬂq B W(ﬂ) -HaOP JO(VPI”)]JO(qul")I’dI”, (26)
1 q/ 0
B 2
K,=—"t=——"— IJO(VPr)JO(yqr)rdr. (27)

a, b1,

BemmonsuM 3ameHy nepeMeHHoOW: r = pb. IlomHs o ToM, 4to W,b = y, u b = 1,
OKOHYATEJIBHO 3aIUIIEeM

1

=———|1,(r,p) 1, (n,p)Pdp .
Ko ﬁmgl(ym (1,0)pdp (28)

HazoBeM x;, ko3 duuueHTaMu nepexosa p-it Mozl comia B g-10 MOy CTpyH. BumaHo, 4ro
OHM HE 3aBHCAT OT IapaMeTPOB aKyCTHYECKOro TpakTa, a SBJSIOTCA (UKCHUPOBAHHBIMU
3HAYEHUSMU U U1 HECKOJIBKUX HauyalbHbIX MOJ ITPUBEEHBI B Tadnue 1.

Tabnuna 1. Koaddumuents! nepexoaa Mo cOIUia B MOJBI CTPYH

q
P 0 1 2 3 4

0 1,60 1.07 0.85 0.73 0.65
1 0.42 0.83 0.43 033 0.28
2 0.06 0.52 0.74 0.40 0.25
3 0.02 0.11 0.56 0.71 0.30

W3 Tabauibl BUIHO, 9TO MOJIBI COTIIA HAWITYYIIUM 00pa3oM MpeoOpa3yroTcs B MOJIBI CTPYH
TOTO K€ MOpsiiKa. DTO 3HAYUT, YTO BO3MOXKHOCTb IOJIYYEHHS KOPOTKHUX MMIIYJIbCOB B
KOMOMHHMPOBAaHHOM BOJIHOBOJIE OTpaHHueHa. Jlaxe eciu B COIUIe BO3MOXHO CO3/1aTh TOJBKO
IUIOCKYIO BOJIHY, TO B CTPY€ BCE PaBHO BOZHUKHET HAOOP MO/ C pa3IMYHbIMHU aMILTUTYJaMH.

C. B. Peyka
Ocob6eHHOCTU NPOXOXKAEHUS YNbTPA3BYKOBbIM MMMY/IbCOM XWUAKOCTHOrO BOIHOBOAA C HEOAHOPOAHbBIMMU
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6. MOJAEJIMPOBAHUE ®OPMbI UMITYJIbCA B CEHEHHNU C.3

Jlns pa3nuueHus: MoJl B CTpye 0003HAUUM UX ABYMS UHIAeKcaMu (q; p): [, — aMILIUTyaa
g-i MOIBl B CTpye, KOTOpas BO30YXKIeHa p-ii Momoil cormia. V3 BBEIEHHOTO BHIIIE

ONPEJICNIEHUs Kyp SICHO, UTO

ﬂqp - quap' (29)
Wmnynscesl (q; p) B CTpye NPUXOIAT Ha TMOBEPXHOCTh O0BEKTAa KOHTPOJS B PA3IUUHOE
Bpemsa. Kaxaplii u3 HUX uMMeeT COOCTBEHHOE paclpe/ielieHue aMIUIUTYIbl KoJjeOaTenbHON
CKopocTH 1o (GPpoHTY cooTBeTcBylomee (GyHkuuu Jo(u,r). CkunansiBasice B ceueHun C.3,
HUMITYJIBCBI CO3/IAI0T CIIOXKHBIN MTPOCTPAHCTBEHHO-BPEMEHHON KOJIeO0aTeIbHBIN TTPOIIEeCC.
Bo3mMoxxHO moOCTpouTh nuarpamMmy KojiebaTenpHOro mpomecca B cedeHun C.3,
XapaKTEepU3YyIOUIYI0 KoJebaTeIbHyI0 CKOPOCTh OHOBPEMEHHO UM BO BPEMEHHU U MO CEYEHUIO
CTpyd. DTO BO3MOXKHO CJeJlaTh Ha TPEXMEpPHOM TIpaduke, MO OCSIM KOTOPOTO OTJIOKEHBI
paccTosiHUE OT OCH 7, BpeMsl f 1 KojiebaTeabHasi CKOPOCTh B TOUKE 7 B MOMEHT BPEMEHHU /.
[IpocTpancTBeHHO-BpeMeHHas opMa UMIyJibca (g, p)-il MOJbI UMEET CIASAYFOIINI BU/:

S (0], =6, ()-S(=1,,), (30)

rie &qp(r) — pacipesielieHue aMILIMTy 1 ckopocTd o ceueHuto C.3 s (g, p)-it moasl; S(7)
— BpeMeHHas (opma uMIyiabca. Bpems 3agepKKH MOIBI 7., CBA3aHO C pas3lIMuUEM
IPYNIIOBBIX CKOPOCTEN JJISl pa3HBIX MOJ U BBIYHCIISETCS CIEAYIOUMM 00pa3oM:
— Ll LZ
z.CI,P - Czp + Cep * (31)
q

P

Koneb6arenbublii npouecc B ceueHun C.3 sBiseTcss Cynepno3uiyel HMITYyJIbCOB BCEX
BO3MOXHBIX MOJI, CKJIQJIbIBAIOIINXCSI C YYETOM BPEMEHHBIX 3aJI€pIKEK:

&) =226, -St-1,), (32)
7 4
rie &, (1) =B, Jo(u,r). (33)
dopMy UMITYIIbCa GyIeM CUHTAaTh KOJIOKOJIO006PAa3HOiL:
S(t) = exp(=5°t*)-sin(ar), (34)
e & = Zr@’ a 7, — JUIITENBHOCTh NMITYJIbCA IO YPOBHIO MUHYC 6 11b.

u

Taxum o6pazom, umiysc B ceyenun C.3 umeer Bua
& (1) = ZZ’%% Yo(u,r)S(t=7,), (35)
P g

e Kyp BBIYUCIAETCS 10 BBIpaXKeHUIO (28), o, — 1o BeIpakeHHio (16) ¢ yuerom (8), S(t — 7,p)
BBIUKCIISIETCS 110 BeIpaxkeHu1o (34) ¢ yuetom (31).

C. B. Peyka
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Jannas cymma Beramuciena st ka = 50, s = 1, b/a = 1. Pe3ynprar pacdyera nmpuBeaeH HA
puc.2a B BUJE TPEXMEPHOU TuarpamMMmsl JUIsl ONPEAEICHHOrO Juana3oHa MepeMEHHBIX ¥ U f.
Ha puc.26 mpuBeneno ceuyenue mporecca npu » = 0. OOGe muarpamMmbl TPUBEIACHBI IO
MOJTYJIIO.

s %08

3,0
25
2,0
15

1,0

0,5

0 18 36 54 72 90 tus
a) 6)

Puc. 2. ®opma umnynbca B cedeHUH akycTtudeckoro tpakra C.3

U3 rpadukoB BUIHO, YTO 3BYKOBOE IOJIE€ MPU PACIPOCTPAHEHNUH B CTPYyE KOHLIEHTPUPYETCS
BOMHM3M aKycTiuueckoit ocu. CyIiecTBOBaHHE INIOCKOM MOJIBI B CTPY€E HEBO3MOXKHO.

7. OIITUMUM3ALIMA TAPAMETPOB AKYCTUYECKOI'O TPAKTA

HezaBucumo OT MeToJa KOHTpOJIS JKeJaTeldbHO IMOJIyYeHHE 30HAMPYIOUIMX HMMITYJIbCOB
HaVMEHbIIEH BO3MOXHOM AnUTENbHOCTH. Haiinem ycioBus, mpu KOTOPBIX JUIMTENBHOCTH
umnyJbca B ceueHun C.3 MUHUMAabHA, 8 aMIUINTY1a MaKCUMAaJlbHAa.

[ToBbIIEHUsT aMIUIUTYJIbl M CHW)KEHHUS JUIMTEIBHOCTH KOHEYHOIO MMITYJIbCA MOKHO
JIOCTHYb ITyT€M YMEHBIIEHUS KOJIMYECTBA MOJI B COILJIE, 32 CUET ONTHUMAJIbHOTO BO30YKICHHS
OJIHOM M3 HHUX, HAIPUMEP HYJIEBOM WK MEPBOM.

AMIUTATYIa MOJIBI COILIA, KaK OBLJIO MOJIYYEeHO paHee, paBHA

a,(s,b) = j £.(5.1)], (—r)rdr (36)

sz( BE

WM, IEPEX0/I K OTHOCUTENIbHOM BeIMYNHE p = 1/a —

a,(s,5/) = j .05, 0o (2 p)pip. (37)
AN )ZJ (7)1 Y

B nanHoe BIpaskeHHE BXOJHUT paclpe/esieHHe HOPMaTbHOW KOMITIOHEHTHI KOJeOaTeIbHOM
ckopocTH B ceueHuu C.1:

£.(5.p) _ (ka) JzJ (ka-f;) J (kape) e B g (38)
;, ’ |
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3amaBasi  BOJHOBOM pa3Mep TmpeoOpazoBarelisi, MOXHO TIOCTPOUTH TpadudecKue
3aBUCUMOCTH aMIUTUTY/IbI p-i MOJBI COIUIA OT MapaMeTpoB s U b/a. JlaHHBIC 3aBUCUMOCTH TSI
ammuaty 0-#, 1-i 1 2-i MO TpUBEICHBI HA pHUC. 3.

S S S

2,0°|EEER 2,0 nEEmEEmEE

1,510k -

1,04H

0,50

o] HHHS
Y T - bla | T r bia
05 10 15 20 0 05 10 15 20

a) 6)

Puc. 3. luarpammsl ammuutyn 0-i, 1-i u 2-i Mmoj coruta

CaeTiible y4acTKU JUarpaMM COOTBETCTBYIOT T€M MapaM 3HadeHui (s, b/a), mpu KOTOPBIX
aMIUTUTYJa COOTBETCTBYIOIIEH MObl MAKCUMaJIbHA.

Buano, uTto HyzneBylo (IJIOCKYI0) MOAY MOXKHO BO30YyXAaTh HpeoOpazoBaTelieMm,
IPEBOCXOJAIIMM IO pa3Mepy COIUIO, pacrojarasi ero Ha pacCTOSHUM OAHOM ONMKHEH 30HBI
OoT BxoJa comia. Monma Homep | umeer naBe 00J7acTH ONTHUMAJIBHOIO BO30YKICHMUS.
Hanpumep, ecnu auamerpsl nmpeoOpazoBaTeiss W COIUIa paBHBI, TO MOAA BO30yXaaeTcs ¢
MaKCUMaJIbHON aMIUIMTYIOM NpU pa3MeIIeHUH Mpeodpa3oBaressi Ha pacCTOSIHUU IOJIyTOpa
OJMVDKHUX 30H OT BXoja coruia. Mona Homep 2 U MoAbl 0ojiee BBICOKMX HOPSIIKOB HE UMEIOT
SPKO BBIPQ)KEHHBIX 00J1aCTel ONTUMAIILHOIO BO30Y KICHHUS.

3AKIIIOYEHUE

s IMOJIYUCHHBIX PE3YJIbTATOB MOKHO CACIATh CJICAYIONIUC BbIBOJbI:

1. Ilone B MIMHAPHUUECKOM BOJIHOBOJIE CKOHIICHTPOBAHO BOJIM3U aKyCTHYECKOH OCH.

2. HpI/I MPOXOKACHUN HUIHMHAPUYICCKOIO BOJHOBOAA C€ TNCPEMCHHBIMH TI'pPaHHUYHBIMH
YCIOBUSIMU  yJIBTPA3BYKOBOM  HMMIYJIbC HEU30EKHO  yBEIMYHMBACT JUIUTEIHLHOCTH
BCJICJICTBUE Pa3JEJICHUS HA MOJIBI IIPY CMEHE TPAHUYHBIX YCIIOBHM.

3. I[J'IH MOJIyYCHHA HMMITYJIbCa MHUHHMAaJIbHOHI JJINTCIIBHOCTU U MaKCHUMaJILHOU AMILINTY b,
nmpeoOpazoBareilh HEOOXOIMMO BBIOMpPATh pa3MepoM OOJbIIe JUaMeTpa colula, a
pa3MeraTh ero Ha pacCTOSIHUN OJTHOM OJIFKHEH 30HBI OT BXOJAHOTO CEYCHUS COIUIA.
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