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PaccmatpuBaeTcss  mpocToil  anroOpuTM,  MO3BOJIAIOMIMN  OZHOBPEMEHHO
IMPOU3BOJAUTH IICJIICHT B INIOCKOCTHU ABYX HCKOT'CPCHTHBLIX aKyCTHUYCCKHUX CHUI'HAJIOB
KOMOMHHPOBAaHHBIM NIPUEMHUKOM Koyie0aTeNnbHO# ckopocTu. Mccnemyetcs paborta
QIrOpUTMa B TPUCYTCTBHH H3O0TPOMHOW IMOMeXH. B pesynbrare 00pabOTKH
COTJIaCHO aJTOPUTMY MOJEJBbHBIX CUTHAJIOB MOKAa3aHO, YTO, HANpUMEp, Ul JBYX
COCPCAOTOYCHHBIX UCTOYHHUKOB C OI[I/IH&KOBOﬁ CpC[[HGfI HHTCHCUBHOCTBIO U YTJIOM
MEXy HANpaBJICHUSIMU HAa HUX M3 TOYKM TIpueMa 45° ajiroput™M He TepsieT
paboTOCIOCOOHOCTH J1aXe B MPUCYTCTBUU U30TPOITHON ITOMEXH C YPOBHEM B TOUKE
npuema Ha 6 1b BeIlIe, YeM y OJHOTO M3 UCTOYHHUKOB. MeTOOWYECKUH MOIXO/I,
3QJI0KEHHBIM B  aJIrOpPUTME, TO3BOJISIET MEHATh CBOMCTBAa aJIrOpUTMa W,
CJIEIOBATENLHO, MPOU3BECTH €T0 ONMTHUMHU3ALINIO.

[Iyctp B Hamiem pacrnopsKEHUU HMMEeTCsi KOMOMHMPOBAHHBIM aKyCTUYECKUH MPUEMHHK

[1], mpuHUMAarONIHMii JBE KOMIIOHCHTHI KoOyeOaresbHOi ckopoctd V., V, W akycTudeckoe

nasneHue P.  PaccmorpuM  3amady, Koraa B NPUCYTCTBHUM  HM30TPOIIHOM  IOMEXH
NPUHUMAEeMbli CUTHalI (OpMHUpYeTcs ABYMsI MCTOUYHHKAMU C KOJeOATEIbHOW CKOPOCTHIO B
TOUKe npuema Vyn, u V,n,.
N
N3oTpomnHas noMexa co3iaeT KojebaTelbHYI0 CKOPOCTh ZUﬁ?i , TJIe YMCII0 KOMIIOHEHT
i=1
UCTOYHUKOB IOMexu N BEIMKO, a BEKTOpa CIUHUYHOW JUIMHBI 771, PACIpEIEIICHBI
cilydaiiHeIM 00pa3oM. Bekropa ¢ eAMHUYHON UIMHON 71, W 7, HAIIPABJICHBI HA UCTOUYHUKH, A

3HAUCHUS CUTHAJIOB ABJIAIOTCA CIy4aliHBIMU CTAllHOHAPHBIMU BEJIMYMHAMU, JJIS1 KOTOPBIX:
2
<V' >=E,

<V]>=E,,
<Vy,>=0,
<UU,>,,=0,
<UU,>=E,/N,

IJIe YTIIOBBIMU CKOOKaM¥ 0003HAYEHO YCPETHEHHE 110 BPEMECHH.
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[Ipu pacuetax yAoOHO OT BEKTOPOB B IJIOCKOCTH MEPEHTH K KOMILJIEKCHBIM YHCIaM
n, =mn, +in,,, TAC [ — MHHUMas eJWHHUIA (U1l OCTAIbHBIX BEKTOPOB aHanorniHo). Torxa

N N
JUls [pUHHMaeMmMoro curhama V=V, +V,n,+ ZUl.mi u V,=V+V,+ ZUI. , Tme
i=1 i=1
V,=P/(cp), p — IIOTHOCTb CpPeMbl, ¢ — CKOPOCTh 3ByKa. O003HAaunM cuMBOJIOM *

KOMIIJICKCHOC COIPSXKCHUE U BBCAEM BCJIIMYUHBI:

a=<V'V>-E,,

B=<VV,>, (1)
y=<Vv >,

NpUYeM B peallbHBIX M3MEPEHHAX BPEMsl yCpemHEHHs OyneT, pa3yMeeTcs, OTPaHWYCHHBIM.
Torna:

a=E+E,,
B=En +En,,
y=En’+E,n;.

Takum 00pa3oM, M30TPONHAs IIOMeXa JaeT BKIad TOJbKO B BeIMUMHY<V V >.
JleilicTBuTenpHas BEJIMYMHA ¢ W JBE KOMIUICKCHBIC BEIMYUHBI £ U y 00pa3zyloT B CyMMe
IITh JEHUCTBUTEIBHBIX BEJIMYUH, M3 KOTOPBIX MPEACTABISAETCS BO3MOXHBIM HAWTH IIAThH
HEU3BECTHBIX: YIVIBI U MHTCHCUBHOCTH JBYX HMCTOYHMKOB M WHTEHCHUBHOCTH HM30TPOITHOM
noMexu. byieM BpeMEHHO CYMTaTh, YTO BEJIMYMHA £, HaM M3BECTHA, M MBI MOXKEM M3MEPHUTH
BEIIMYUHY O .

)
O06o3HauuM A = n, n, , TOrga:

a=<V'V>-E,,

B=<VV,>,

y=<Vv>,

E+E, =a, )
E +EA=np, (3)
E +E,(A)=(n)"y. 4)

[Togenus pa3HocTh (4) 1 (2) Ha pa3HOCTH (3) U (2), TOIYYNM BBIpaKEHUE

L)’ y-np

n B-a

niIn
n* -

,=nL=f ©)
np-a
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* 2 * * v
Obo3HaumM y y—a" = u, yf —aff=sv u r=n;s , e v — ICUCTBUTEIHLHOE YHUCIIO, A
(v} ~ £
§ — KOMIUICKCHBIM BEKTOP CAMHUYHOU IOJINHBI. Torz[a, Y4YUThIBaA, 4TO n,n, =1, 1 YMHOXKasd

.
(5) Ha KOMIUIEKCHO CONPSIKEHHOE BBIPOKEHWE, TOMyuuMm r+r = u/v. OG6o3HauuB

JEHCTBUTEILHYIO YaCTh YHCIIa ¥ Kak cos(f) , MOydyuM ypaBHECHHE

cos(6) = u/(2v). (6)

C yueToM TOTrO0, YTO AJIsi U3MEPEHHBIX CUTHAJIOB U MOJCYUTAHHBIX BEJIMYMH B PE3yJIbTaTe
MOTPEITHOCTEH TpaBas 4acTh ypaBHEHUSI MOXKET OKa3aTbcs Kak Oonbie 1, Tak 1 MeHbIe —1,
B THX CIIy4asX pemeHrueM (6) MOKHO cUUTaTh cOOTBeTCTBEHHO 0 =0 u € = 7. B ocTanbHBIX

CIy4asX ypaBHEHHE AaeT ABa pemeHus 6 =6, u 0 =-6,. OTu 1Ba peuieHus Aal0T BEKTOpa
HaNpaBJIeHUIl Ha UCTOYHUKU 7, U #,, a TOCJE MOJACTAaHOBKU UX B CHCTEMY ypaBHEHUI U3
nercTBUTENbHBIX YacTeil (3) u (4) MOXKHO HaWTH M MHTEHCUBHOCTH MCTOYHUKOB E, n E,.
[loncraBus E, n E, B (2) MOXXHO 3aT€M YHCICHHO PeIUTh (1) OTHOCHTENBHO BEIUUYUHBI £,

HalpHUMep, METO/IOM JEJIEHUS OTPE3Ka MOMOIaM.

[TpoBepka pabOTHI anropuT™Ma IMPH YUCIECHHOM MOJCIUPOBAHUU Jajla HEOKHUJaHHBIH
pe3ynapTar. B OTCYTCTBHHM H30TPONMHON MOMEXHM pELICHHWE OKa3aJoCh TOYHBIM MpU JHOO0M
BpPEMEHU YCPEAHEHUS U JIIOOBIX HAIPABICHUSAX U UHTEHCUBHOCTSAX MCTOYHUKOB. Pe3ynbTaTh
B IIPUCYTCTBUM IOMEXM INPHUBEACHBI HIKE Ha puc. 1-7. Ilpu MomenmpoBaHuu mojarauaocs,
yTo meneHr Oepercs pa3 B 4 cekyHnel B monoce 300 I'm, T.e. ocHoBbiBaeTcs Ha 2400
HE3aBUCHMBIX HU3MEpPEHMsIX curHajioB. Ilpu omnpeaeneHun cpeaHMX 3HA4YEHUH U
CPEIHEKBAIPATUUECKUX  OTKJIOHEHUH  CUTHanel  MojenupoBaiuchk 25  pa3.  Ilpu
MOJICIMPOBAHUM H30TPOIHOW TOMEXM ISl KaKJOro HM3MepeHHsl curHajioB Opanocbk 100
HCTOYHUKOB CO CIlyYailHBIMHM HANpaBJICHUSIMH U CIy4allHIMU BEJIMYMHAMU KoJeOaTenbHON
ckopoctu. Bce ciyuaiiHple BETMUMHBI MMENIH OJIM3KOE K HOPMAJbHOMY paclpeseieHue
(cymma 6 paBHOMEPHO pacIpeleIeHHbIX CITyYalHbIX BETUYNH ).

Ha puc. 1-7 u3o0paxeHa ycpeHeHHas pa3HUIA HCTHHHOTO U PACCYMTAHHOTO YTIiIa MEXTY
UCTOYHUKAMU DPABHOM HWHTEHCUBHOCTH (PKUpHAsi JIMHUSI) M CPEIHEKBAJpaTHUECKOE
OTKJIOHEHME paccuuTaHHOro yria (ToHkas mauHus). [Ipm 3tom Ha puc. 1-2 ypoBeHb
M30TPONHON IIOMEXM CUUTAEM H3BECTHBIM, a Ha pUC. 3—7 3TOT ypOBEHb OIPEIEISIEM IO

U3JI0)KEHHOMY BBILIE QITOPUTMY (YMCICHHBIM PELICHUEM YpaBHEHUs A E).
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OTHoLEeHMe curHana k nomexe, ob

Puc. 1. Ycpennennas pazauiia uctTuHHOTO (10°) B ONIpeACIEHHOT0 yTJIa MEXKIy HCTOYHUKAMHU
paBHOM MHTEHCUBHOCTH (>KMpHAs JINHUS) U CPEAHEKBAAPATUUIECKOE OTKIIOHEHHE
OTIpeIeNIEHHOTO yrila (TOHKas JIMHUS) B CIIydae, €CIM YPOBEHb H30TPOMHON TOMEXHU U3BECTEH

Yron, rpagychbl
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OTHoLlleHne curHana k nomexe, Ab

Puc. 2. Ycpennennas paznuna ucTHHHOTO (90°) 1 onpeieIeHHOro yria MexX/ly HCTOYHUKaMU
paBHOM MHTEHCUBHOCTHU (>KMpHAs JINHUS) U CPEAHEKBAAPATUUIECKOE OTKIIOHEHHE
OIpEIeIEHHOTO yTiia (TOKasi JIMHUS) B Cllydae, €CIM YPOBEHb U30TPOITHONM MOMEXH U3BECTEH

Yron, rpagychbl
o
o [

-1 ‘ ‘ ‘ ‘ ‘ ‘ ‘
-2 -1 0 1 2 3 4 5 6

OTHoLeHne curHana k nomexe, ob

Puc. 3. Ycpennennas pazauiia uCTHHHOTO (90°) ¥ onpeIeIeHHOTO YTiia MeX Iy UCTOYHHUKAMU
PpaBHOM MHTEHCUBHOCTU (>KMpHAs JINHUS) U CPEAHEKBAAPATUUIECKOE OTKIIOHEHHE
ONPEIETICHHOTO YTJia (TOHKas JIMHUS) B ClTy4ae, €CJIU YPOBEHb U30TPOITHOM MMOMEXHU He
W3BECTEH U OTNPEAEIAETCS U3I0KEHHBIM BhIIIE CLIOCOOOM
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Yron, rpagychl
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OTHolleHWe curHana k nomexe, b

Puc. 4. Ycpennennas pazauiia iCTUHHOTO (45°) ¥ ONIPEACIICHHOTO yTJIa MKy UCTOYHUKAMHU
paBHOM MHTEHCUBHOCTHU (KMpHAs JIMHUS) U CPEAHEKBAAPATUIECKOE OTKIIOHEHHE
OTIPENIETICHHOTO yTJia (TOHKAas JIMHUS) B CITy4ae, €CJIU YPOBEHb U30TPOITHOM MMOMEXH HE
W3BECTEH U ONPEAEIAETCS U3I0KEHHBIM BBIIIE CIOCOOOM

Yron, rpagychbl
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OTHoLeHWe curHana k nomexe, ob

Puc. 5. Ycpennennas pazauiia uCTHHHOTO (30°) ¥ OnpeIeICeHHOTO YTiTa MeXIy UCTOYHHUKAMU
PpaBHOM MHTEHCUBHOCTU (>KMpHAs JIMHUS) U CPEAHEKBAAPATUUIECKOE OTKIIOHEHHE
ONPEIETICHHOTO YTJia (TOHKas JIMHUS) B ClTy4ae, €CJIU YPOBEHb U30TPOITHOM MMOMEXHU He
W3BECTEH U OTPEAEIAETCS U3I0KEHHBIM BhIIIE CLIOCOOOM

Yron, rpagychbl

12 14 16 18 20 22 24 26

OTHoLIEeHME curHana k nomexe, ob

Puc. 6. Ycpeanennas pasznunia uctuHHOro (120°) u onpeaesneHHoro yria Mexay
HMCTOYHUKAMU PaBHOW MHTEHCUBHOCTHU (PKUpHAsl IMHUS) U CPEIHEKBAIPAaTHUECKOE
OTKJIOHEHHE ONpPE/IETICHHOr0 yria (TOHKas JIMHUS) B Cilydae, €CIM yPOBEHb U30TPOITHON
MIOMEXU HE U3BECTEH U ONPEIEIIAETCS N3JI0KEHHBIM BbIIIIE CIOCOOOM

A.®. KypuaHos, B.K. Macnos
AHannTU4eckoe pelleHne 3a4a4m U3MEPEHNS MOLWHOCTH LWYMSLWEro UCTOYHNKA KOMOBMHNPOBAHHbLIM
NPMEMHMKOM Ha POHE cocpefOoTOHYEHHON U M30TPOMHOMN NoMex



DNEeKTPOHHbIN XypHan «TexHuyeckas akyctmka» 2005, 27 6 (7)

2
_ 15
n
S
S} 1
©
e
c 0.5
e
>

0 / \

-0.5 T T T T T T T
4 6 8 10 12 14 16 18 20

OTHOLIEeHME curHana k nomexe, ob

Puc. 7. Ycpeanennas pasznunia uctuHHOro (130°) u onpeneneHHoro yria Mexay
HMCTOYHUKAMU PaBHOW MHTEHCUBHOCTHU (PKUpHAsl IMHUS) U CPEIHEKBAIPaTHUECKOE
OTKJIOHEHHE ONpPE/IEICHHOr0 yria (TOHKas JIMHUS) B Cilydae, €CIM yPOBEHb U30TPOITHON
MIOMEXHU HE U3BECTEH U ONPEEIIAETCS N3JI0KEHHBIM BbIIIIE CIOCOOOM
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OTHoLueHWe curHana kK nomexe, ob

Puc. 8. CpennexBanpaTudeckas MorpeurHoCcTh ONPEASTICHUS] MHTEHCUBHOCTH MCTOUHMKa Nel
MpH yIiie MeXAY UCTOUHHKaMHU 90° 1 paBHOM MHTEHCUBHOCTH UCTOYHUKOB
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3AKIIIOYEHUE

ITonpITKa ONpENEaUTh YPOBEHb U30TPOITHOM ITIOMEXH YHCIECHHBIM PELICHUEM HEJIMHEWHOIO

YPaBHEHMsI OTHOCUTENIBHO F, 10 ONMCAaHHOMY BBIIIE AJITOPUTMY IIPHUBEJA K CYIIECTBEHHBIM

OorpaHu4ceHussM B J0MYCTUMOM MHHUMAJIBHOM OTHOIICHWM CHICHaJla K TIOMCXC U
OIHOBPCMCHHO YBCIWYHIIa CPCAHCKBAAPATHYCCKOC OTKIOHCHHC YIJla IO CpaBHCHHIO CO

cilydyaeM, Korja BelW4MHa £, 3apaHee M3BECTHA. MOMKHO IMOCTPOUTh MHOTO Pa3JIMYHBIX

OLIGHOK YPOBHSI M30TPOITHOW TOMEXH, BbIOMpas MO-pa3HOMY MOJJIEKAILYI0 MUHUMH3ALUN
neneByro GyHkiuo. BeiOop onTUManbHON OLEHKH TpeOyeT OTAEIbHOTO HuccnenoBanus. s
YIJI0B MEXIY ABYMS MCTOUHHMKAMH CHUTHAaja PaBHOM MHTEHCHBHOCTHU, OOJIBIIMX MM PaBHBIX
140° anroput™m pabotath mepectaeT (mpu yriae 139° on eme pabotaer). [Ipuumna Takoro
HIOBEJICHUS AJITOPUTMA TI0Ka HE MTOHATHA.

PaccMOTpeHHBIN  BBIIIE AITOPUTM PELIEHHS, KPOME TOr0, BHIUMO HE SBIAETCS
HaWIy4IlUM B CMBICJIE IOTPEIIHOCTEN, CBA3aHHBIX C KOHEUHBIM BpeMeHeM ycpeaHeHus. Tak,

.
MBI MOIJIH, HANpUMep, ONPEIENHTh BENMYMHY o Kak a =<V, V >. Ilpu GeckoHeyHOM

BPEMEHM YCPEAHEHHs 3TO JAacT TOT )K€ PE3yJIbTaT, a MpU KOHEYHOM — npyro. OmHako
BBIIICU3JIOKEHHBIM ~ QJITOPUTM  IPUBJIEKAET MPOCTOTOMW M  SIBHBIMM aHAJIUTUYECKUMU
BBIPQKEHUSMH JJIS1 BBIUUCIIAEMBIX BeMMYMH. OH MOXXET OBITh HCIOJIb30BaH, Halpumep, B
Ka4yecTBE CTAPTOBOM OLICHKM Iepe] MPUMEHEHUEM K MCXOJHBIM YpPaBHEHUSAM OoJjiee TOUHBIX
YHUCJIEHHBIX METOJ0B, MUHUMHU3HPYIOIIUX MOIPEUTHOCTD PE3yJIbTaTa.

Ha puc. 1-7 oOparmiaer BHHUMaHUe JOBOJIBHO HeOouIbLIast BEJIMYMHA
CPEIHEKBAIPATUUECKOTO OTKJIOHEHHS OIPEIECIIEHHOIO COIVIACHO aJITOPUTMY YIUIa MEXIY
UCTOYHUKAMHU CUTHAJIOB. DTO IMO3BOJSET MPEANOJIOKUTh BO3MOXKHOCTb IOCTPOEHUS Oolee
TOYHBIX HECMEIIEHHBIX OLICHOK IIEJIEHra MCTOYHUKOB CHUTHala, HalpUMEp MHUHUMHU3aLUEH
(dyHKUIMOHAMa B MeToAe HauOousblied BeposTHOCTU. IIpeanaraemblii METO B COYETAaHUM C
ONUCaHHbBIM B pabore [2] MoxeT OBbITb TmOCIAE HEOOXOAMMOTO MOJENBHOTO U
9KCIIEPUMEHTAJIBHOTO  MCCIENOBAHUS HCIOJIB30BaH B IPAKTUKE T'MIPOAKYCTHYECKHX
U3MEPEHUN.
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