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Rawomei H AHGparupopannoii BOJIH;

_ 2
n 11.'2M2 L P, /(2 \* H) — nudparuposannas 3dpexruBHOCTS; M, — KOIPDH-

L{HEHT ,noﬁpomosm MaT€pHania CBCTO3BYKONpOBOAA; L — [MIHHA aKyCTOOMTHYEC-
KOTO B3aHMOACHCTBHA; P, — aKyCTHMECKAax MOWHOCTs, H — BHICOTA
aKy CTHECKOIO CT0J10a B CBCTO3BY KOMPOBOC.

Tpu Masmsx 3HaueHHAX aprymenTa ¢y HKURH Sincy HHTEHCHBHOCTS ] 1 =1y n. Cne- |

AOBATENBHO, B Cltyyae UM HHTEHCHBHOCTS CBETA B IIEPBOM M(PaKIHOHHOM MOPAIKE
HC MCHACTCA, TAKKAK £, = const, a B 3aBUCHMOCTH OT Ie BHALIMH YACTOThI YNPYITHX BOJIH

MCHACTCA Jimus yron audpaxuim 0, =0  + A 0, rae 0 4 — yron mudpakimm, coor-

Ha (boro'?' BCTBHTCIBHY FO MOBEPXHOCTS PITY cBETOBOrO Myyka OT 4aCTOTH BXOAHO-
I'0 BO3ACHCTBHA, OTBEPCTHE B AHadparme / J0JDKHO HMETS ¢opmMy paBHOGeRpeHHOTO
TPCYTONbLHHKA (PHC. 2), 3 AHPPAKUHOHHbIH NOPAAOK 2 AOJDKEH GHITH ONHOMEPHLIM
B IUI0CKOCTH NCPIICHAHKY IPHOH HANPABIEHHIO PACTPOCTPAHEHHA CBETOBOTO MyYKa
H OBITH NEPNECHANKY NAPHAIM BBLICOTE TPEYTOJIbHHKA B AHadparme.

Cxame mudparmposasiiero B NCPBLI{ NMOPAROK CBETOBOIO NMy4YKa M0 OHOM

KOOP/HHATC B MIOCKOCTH NEPNCHMIKYAPHOI HAPABNEHHIO €ro PacTIpOCTPAHECHM S,
NO3BOJACT Obccre mBaTh Golee paBHOMEpHOE pacnpcIe/ieHHe HHTCHCHBHOCTH CBETa

1o Apyroi koopauuare. B pesybTare HHTEHCHBHOCTS CBETA Nanaromero Ha (oroyys-
CTBHTEIBHYI0 OBEPXHOCTH ACTEKTOPa Oy AET OMPEAENATECA COOTHOLICHHEM

I=1,0,5d -x)/d mpu|x |<05d. (2)

[Toncrasmas (1) B (2), nonydaem/=1,[1-05D AfA/(8 d') ]. Doromerexrop
PCArHPYCT Ha HHTCHCHBHOCTD NaNAIOIUET0 HINMyYEHHUA, IToaromy serxoamoe Hanps-
werue OITY U=kl=kl [1~05DAf\/ (S d)], tae k — xospduunent mpo-

MOPLHOHATEHOCTH, HAXOAAIUMICS B IMHEHHO 3ABUCHMOCTH OT NEBHALKH YACTOThI
BXOJHOrO CHrHanma u (f). |

. JICTEKTOPHYI0 XapaKTEPHCTHKY aKyCTOONTHYECKOrO YACTOTHONO MOy IATOpa
MOHO NDHBCCTH B JKE/IACMYH0 (JOPMY MyTEM COOTBETCTBYIOLIETO H3MCHEHHS dopmeI
OTBEPCTHA B mHacparve, KOMIIEHCHDYS, TEM CAMBIM, BHOCHMBIC 0T/ TbHBIMH y3naMu
YCTPOHCTBA HE/MHEHHOCTH. OHAKO PEATMI0BATS 310 B TPAAHUHOHHBIX IEKTPOHHO-
AHATNOrOBbBIX YACTOTHBIX JAEMOYJIATOPAX TPYAHO HIIH JIDKE HEBOZMOMNKHO. Kpome Toro
B KJHCCTBC HCTOHHMKA CBCTA MOXKHO MCHOJB3OBATH NOJTYNPOBOHHKOBBII Jmepnm‘i,

AHOR, 4 (DIIY MOXMHO BBLIOIHHTL HA POTOAHOMAX C GONBIIOH IUIOMAILIO CBCTOMYBCT-
BHTENILHOI NOBEPXHOCTH.
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ABTODOM Ublil JKVIICDHAMCH T AJIDHL 1IIPULLUWR Lpiiigial IV PVARAA aRJ IR
TH4ECKOTO Y2CTOTHOro aeMoxyurropa. [Tpu 3roM B kavecrse AOM 2 Orino Henons-
soBano mageaue MJI-201 ¢ uewrpampHoit yacroroit 80 MI'n, mpencrasisromice
co60it MeTauTHYeCKHit KOpIyc, B XOTOPOM pa3MemEH bl MOXY LIUHOHHBIH JNICMCHT,
COCTORWMIt M3 3BYKOMPOBOAA-IPHIME! K3 crekina T®-7, k xoTopoit MeToaoM Aud)-
()y3HOHHOIT CBAPKH NMpHKPEIUIeH mpesonpeobpasosarens u3 LiNbO;, # xarymuxa
HHIY KTHBHOCTH, HeoOX0AHMAad JUIA CrAKHBAHKA BXOXHOI0 HMIEJAHCA NbE30Mnpe-
oOpasoBare/d C TPAaKTOM YNPaBILAIOLIET0 CHIHANA), B XAa4CCTBE HCTOYHHKA CBETA
npameneH He—Ne nasep JIT-78 (A = 0,63 mxm), a PITY 610 BoIMOTHEH HA PIY-29.
[Tpn BHIOpaHHOH KOHCTPYKUMK ObUIa peann30BaHa KpY TH3HA ICTEKTOPHOH XapakTe-
puctuku 1 B/MI'y, B nonoce yacror 78...81 MI'u,
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VK 621.396.677
CJIIOCAYP B. 1.

BJMAHUE HECTABHJIBHOCTH TAKTA AL
 HA YIJIOBYIO TOYHOCTD
JIAHEWHOH N®POBOM AHTEHHOH PELIETKH

OmHuM K3 HCTOYHHKOB HHCTPYMEHTALHEIX NOTPEIHOCTER B UHQPOBLIX aH-
TeHubx pemeTkax (LIAP) sBngerca HeOAHOBPEMEHHOCTL CPabATHIBAHMA aHANIOIO-
unpossix npeobpazosareneit (ALITT) no MaccuBy nepeHuHbIX kaHanos, OnHaxo
NpH CTAUHOHAPHOCTH BO BPEMCHY HAPYIICHHA CHHXPOHHM3MA B OUM(POBKE JIETKO
KOMIEHCHPYHOTCA ITyTEM KOPPEKLUMH XapaKTePUCTHK NpHEMHBIX KaHanos LIAP {1].
B cnay4ae HenpencxalyeMmbiX (NIHOKTyalui BPEMEHHOrO TONIOMKCHHA HMITYyJILCOB
takra AL[I1 (Hanpumep, npH ONMTOBONOKOHHOM pa3BOAKE H3-3a pa3Opoca BPCMCHH
orknika GoroaerekTopos [2]) BO3HHKAIOT OLIMOKM NPOCTPAHCTBEHHOM AMCKPCTH-
‘3aLMH, HE NOAJAIOUINECA YCTPAMCHHIO ANrOPHTMAaMH Koppexwun. ExuncTBeHHOH
BO3MO>KHOCTBIO COXPAHE HHSL IPHCMIICMOTO KaueCTsa by Hxupmonuposanns LIAP cra-
HOBHTCA OFPAHHMCHHE ANCNEPCHH (UIOKTYauHii MOMEHTOB NIPHXOAA TAKTOBLIX MM-
Iy 1bCOB Ha MPEAENbHO AOITYCTHMOM YpoBHE. Lienbio CTaThH ABNACTCA OLCHKA 3TOTO0
YPOBHA NO Pe3y ALTATAM CTATHCTHYCCKOIO MOAEIHPOBAHHAL.
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PaccmoTpim B xayecTse mogenn LIAP nnHeliHy10 3KBHANCTAHTHYIO PEILETKY
H3 R 3/1eMEHTOB C OIHHAKOBBHMM XAPAKTEPHCTHKAMA HANMpPABICHHOCTH, BhIxoaHble
HanmpOKeHHA R npHeMHBIX KaHANO0B NPH BO3ACHCTBHH HA BX0X LIAP axo-curnana
OHHOYHOTO TOYEHHOr0 HCTOYHHKA BHIPA3HM C YYETOM HEOAHOBPEMEHHOCTH Cpaba-
ThiBaHHA ALLT B Buae Habopa H3 R HanpsOKeHHK:

flrz U +j U:=éf7'rexp (x)+n.=[a"F.-a' F,}cosx, ~sinx, x
x[a' Fi+a° F])1+j{[a° F.-d’ F}]sinx, +[a' Fo+a° F; ] cosx,} +n, (1)

rne F,=F; +j F;, — xommiexchas XH r-ro npucMHOro xaWana, a=a°+ja —
KOMIUICKCHAA AMIUIHTYIa B PETNICPHOM KaHaie; X, = x (r -2)+ €, 2 — KOOpAMHATA

TOYKH Ha ancpType aHTEHHbI, BLIOPAHHOIN B KayecTBe (a30BOro LEHTPa pelleTKH,
§, — MCKaXeHHE (a3bl CMIHANA B r-M K3HAJIC 32 CHET HEYYTEHHBIX ()IIyKTyalHit

2n
A

MCTOMHMKA; A — JJTHHA BOJHBI, d ~— WA PCIUETKH; 0 — YroJ MEXKAY HaIPaBICHHEM
Ha HMCTOYHUK ¥ HOPMABIO K PELICTKE; /1, ~— KOMIJICKCHOE 3HAYCHHE IyMa B 7-M

KaHaje.
B otroweHn mymoB 6yaem nonarars, YT0 OHH FayCCOBbI, HEKOPPEHPOBAHSI,

'HMCKT HYJICBBIC CPETHHE H OAHHAKOBLIC JHCIICPCHH KBAAPATY PHAIX COCTABJIAIOLIMX

Gll:] B OTAC/ILHO B3ATOM KaHAJC.

MOMEHTOB €ro oun(ppoBxu; x = —— d sin 0 — 00001IeHHA YII0Bas KOOPAMHATA

3azanuMca HOPMATIBHBIM 32KOHOM PacHpeac/cBHA Cly4aiiHoH HeKoppenHpo-
BAHHOi{ BETHYMHEI § , XapaxTepHu3yomel pa3bpoc spemern cpabarssanusa ALIT o
nonorHy L{AP, 0603HauuB ee AUCIIEPCHIO KAK cré. ik aNANH3a KA4eCTsa ¢y HKUHO-

Huposanus LIAP Bocrions3yeMcs H3MEPHTENLHOR npouery poi, 3axmo4aromelica B
MaKCHMH3aUHH (nyTeM nepebopa BO3IMOMXHBIX 3HAYeHHH 0000wWECHHOM YIIOBOI
KOOPAHHATHI X) QY HKURHK:

(R _'\“
~ 1 a2 2 2

L,=[U° +U ]|) [Fi +F; ]| =max, (2)

' - | c=l E )

R | I
r,ue'(}‘_"=z {Uﬁ[F:.’cosx,-F:sinx,]+U‘;[F‘,'.cosxr+Fﬁsinxr]},
r=1
.
U=Y {Uf;[chosxr-F:sinxr]—U‘:[F:,cosxr+Ffsinxr]}.

r=1
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Taxoit noAx0A Mpe AMOYTHTENBHEES, NOCKOILKY COOTHOLICHHC (2) mpeacTaBaseT
co60ii MOaMQHIHPOBAHHEIL, MO THIYY [3], BapHaHT (yHKIHH Ipasaonoaoous, no-
3BOJTIOLIMIK 0GECTICMHTS NOTEHIHANBHYIO TOMHOCTD NeseHralHy. [1pu 3roM noka-
3aTe/leM Ka4YeCTBA MOXET CIYXKUTh CPEIHEKBAAPATHHECKOE OTKIOHCHMC (CKO)

ONICHKH YTIJIOBO KOOPAKHATH O,. UTO0 xacaeTcs ¢moKTyauuii MOMCHTOB oxmcbpon-
ki, To uX CKO nenecoo6pasHO yBa3aTh cO 3HAYEHHEM HECywek fo, Ha KOTOPOit
NPOM3BOMTCA aHATOrO-1H(POBoe Npeobpasoanne CHrHANoB. IIpHBAIKA XC K rie-
proxy Taxra ALITT A ¢ Gs1a 651 CITHIIKOM abCTpaKTHOX.

Ipeanonoxum, Yo TpeGyeMoe COOTHOIIEHHE MEXAY A ! M fy HMECT BUL
27 fy At=m/2,T. ¢ ouudpoBka MPOHIBOAMTCA HEPE3 HETBCPTH ICPHOMA HeCy LueH.

Tornacy=2n Jo O p 1A€ 0 , — CKO pasbpoca MOMCHTOB cpabarsisanus AT,

B JAHHOM ClIy4ac OAHHAKOBOE JUIA BCEX KAHAJIOB NpHEMA.

Yro6hi BCECTOPORHE H3YMHTh BAMAHHE XAOTHYHBIX HAPYIIEHHI CHRXPOHH3IMA
B PELICTKE, CTATHCTHYECKOE MOJCIMPOBAHHE NMPOBOAKIOCH AL TPEX PASIHHBIX
cny4acs: 1) O #20,0,=0,2) Op = 0,0, #0;3) O #0,0,#0.

Jins cryyan / B pesymsTaTe MOACTMPOBAHKA OBUIO YCTAHOBJIEHO, HTO C y BE/TH-
yeHHeM KOJIMuecTBa Kananos LIAP snnamue recrabumssocTi Takra AL Ha ToY-
HOCTh H3MEPEHHA YrNOBHIX koopamuar magact. Tak, mna crarucruxd B 100

peanH3aumil Npu aMILIMTYAE CHrHana a = 4, f = 25 MI'L, o, =1 HC (2,5% ot

nepuoaa fy, 4to coornercrny'e'r Of = 0,157) m uncae xaHanos R = 16
(F¢ =1, F} = 0) 6su10 nomy4eso CKO onenxn 0606mennoit yrioBoR kOOPAHHATHL
o, =0,0251. Ilepexox x R = 64 npH NMPoYMX PABHLIX YCIOBHAX Al Gy = 0,01243.

OKa3a0Cch TAKKE, YTO NOTPEIMHOCTS NENCHTALHH, BHI3BAHHAA HCOXHOBPCMCHHOC-
THIO OLMGPOBKH HE 3ABHCHT OT AMIUIMTY/H CUTHANA H HE MOXET ObITh YCTpaHeRa
NMyTeM MOBBLINEHHA ero 3mepreTnxd. Janmsii ¢axt NUmHH pa3 MOATBCPIKNACT
CEPLE3HOCTS 3aTPOHYTO# NpodaeMsL | )

Cnyvait 2 B XOA¢ HCCJIEA0BAHKI HCHO/B30BANCA KAK 3TaJOHHBIH, OCKOJILKY
coorBercTByeT CUHXpOHHOH IJAP. OCHOBHLIM XK€ NpH MOJCIMPOBAHHH SBMICA

PpEAHKHM, 4714 KOTOPOTO 3HAYCHHA O’g HO,, 3a0ABATHCh HCHY JICBBIMH. anMC‘iMHO,

YTO AMCNCPCHH OLCHOK KOOPAMHATH X BO BCCX TPEX OTMCYCHHBIX CIY4afAX CBA3AHb!
AJJHTHBHLIM COOTHOLIECHHEM -

2

Oy

2
0{80 +cx

c =p

e ™%
oy =¢C

S, ™P

dg#c’
ouao

KOTOPOE NOATBEPAKIOCH B Pe3y AbTaTe MOAEIHPOBaHHA, Hamiue TaxoH B3aHMO-
CBA3H NO3BONILUIO YCTAHOBHTh BAKHOE [UIA NPAKTHKH COOTBCTCTBHE MEMULY Y XY A-

2
IMCHHEM TOYHOCTH IICACHramMH 34 CUCT GE. 20 H YBCIUYCHHEM O BCICACTBHC
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IKBHBANICHTHOr O NPHPOcTac, . Mccnenosanue Mozneneit 16- u 64-xanansHoii LJAP
MO3BOAACT yTBEPHKAATS, YTO JUIA IHHEHHBIX PELICTOK HANH'HE Oy # 0, BH3BAHHOE

Op p COCTABILOMINM 5% OT NEPHOAA HECYmeH (MPOMEXKYTOUHOI) YaCTOThI, Ha

KOTOPOK NPOM3BOAUTCA OUH(PPOBKA CHIHAIOB, dIKBHBANICHTHO NOYTH ABYX-
KparHOMY NaJ€HHIO OTHOMCHHA CHIHAI—INYM B CHHXpoHHOM LIAP. Orosop-
KY «IOMTH» KOMMEHTHPYIOT PE3y IbTAaThl MOAETHPOBAKHA, NPEACTABICHHEIE B

Tabn. 1 mux cy4as o = 0,314, wro npu f(, 25 MI'n cooTBeTCTBYET G, ,= 2 HC
(5% ot nepuona).

[lockoneKky IHepreTHueckue norepu B 6 AB NO HANPOKEHHIO B mmcenepnou
[IPAKTHKE OJHH3KHM K IPCACABHO JOMYCTHMBIM, HMECT CMBIC/ HCIIOIB30BaTh 5%-HY10,

B YKA3aHHOM CMbIC)IC, BCIMYHHY O, , B KAYECTBE IPAHHYHOIO yPOBHA no:smomuou
HEHICHTHYHOCTH MOMEHTOB cpaﬁan.manm ALl mo nonomy LIAP.

Tabauya 1
| 8 ot R
R o= 4oy =0314  Gomhog=0
16 0,06285 | 0,06686
64 0,03279 | | 0,03885

Pertenne 3a1a4y H3IMEPEHNA JANLHOCTH M YaCTOTHOM CENEKIHH, B OTAHYHE OT
NENEHTAHOHHBIX IPOLCAYP; MEHEE KPUTHYHO K aCHHXPOHHOCTH paGorst ALY, Kax
NOXAa3a/H PE3y/IbTAThl CTATHCTHYCCKOrO MOJCTMPOBAHAA JATBHOMEPHBIX MPOLIEXY P
MaKCMMANBHOTrO npasxononodus, onepupyromux 50 u 6onee orcueramu ALl xa
JUMTENIBHOCTD MMITYNILC2, NOrPEMIHOCTH B MOMEHTAX OUM(POBKH, HE MPEBLULAIO-
IHE NEPHO JTHCKPETH3ALMH, MPAKTHYECKH HE 3AMETHLI. YBEIHYCHHEM BPEMEHHOI
NPOTAKEHHOCTH CHIHAILHONH BBLIOOPKH MOXeT OBITH 3aMETHO CKOMIEHCUPOBAHA
HecTabunbHOCTS TakTa ALITT M npn 3MepeHns 4acToTI.
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