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MOJLEJIb IIYMA TECTOBOI'O CHUTHAJIA B KAHAJIAX
LHPPOBON OBPABOTKH CHTHAJIOB

A. II. APATAH, B. U. SBOPCKHH

Hcenexosana Mopmenb miyma, BOSHUKAIOLIEro npu uHpposoit obpaboTke, merep-
MHHHDOBAHHBIX CATHAJNOB C NMEPHOAMYECKH H3MEHsoUlelica KPYTH3HGH, OB0CHO-
BBIBAETCS] NPHMEHeHHe MNePHOLHYECKH KOPPEJHpPOBAHHBIX CJYYafiHbIX MOCTEf0-
BaTeNLHOCTeR B KauecTBe MOJCNH MyMa H IPHBOAHTCS NPHMEpP ee HCHOIb30-
BaHHA NIPH ONTHMAJbHOH PEANH3ANHH UHGPOBHX (HHJIBTPOB.

ITudpoBass o6paboTka curuasos OCYLIeCTBJISIETCA MNPH HOMOIUM clie-
TH4JHSHPOBAHHBIX BBHIUHMCIHTENbHbIX ycTpoficTB (CBY), o6pabaTeBaromux
OTCHYCTH HENpPEPBIBHOTO BXOJLHOTO CHIHAJa, 3HAYEHHS KOTODHIX MPEACTAaB-
JAIOTCS. ABOHYHBIM KOAOM. B GO/BLIMHCTBE c/yuaeB MOEJbI0 HETOYHOCTH
TaKOr0 HUH(POBOIO NpPeACTABJIEHHS! OTCYETOB HENpPEPHIBHONO CHTHAJA caay-
XHT J¥CKPEeTHBI# Gesblft wym [1].

OnHako A pPacmpoCTPaHEHHOTO cayuast HEeTePMHHHPOBAHHEIX CHIHA-
JI0B € NEPHONHYECKH H3MEHAIoLlelicsi KPYTH3HON (HaNpUMEp, CHHYCOHZAJb-
HOro TECTOBOTO CHPHaJla), a B OoJee obuleM ciayuae — IJs CaydailHbIX
IPOLECCOB C NEPHOAHUECKH H3MEHSIOUIMMUCSA BEPOSTHOCTHBIMH XapaKTepH-
CTHKaMH, TaKO€ MPENNOJIOKEeHHE O IIyMe NPHBOAHT K Pe3yJbTaTaM HAEHTH-
(pHKALMH HATYpHOTO MakeTa WJH HMHTALUOHHOH MOIEJH CBY, orauuato-
IAMCA OT OXHAAEMBIX COIVIACHO PACYETHHIM JAHHBIM,

ITO YKa3blBaeT Ha HEOGXOAUMOCTD [IOCTPOEHHUsT MoJeJiell IIyMa, ajiek-
BATHBIX NIPYTHM DaCOPOCTPAHEHHBIM CJIydYassM BXOJHOrO CHTHAJAa, ¢ IeJblO -
AasbHEHIIEr0 HX NPUMEHEHHsI NPH olleHKe TouyHocTH CBY mam s onpeje-
JIEHHS] €r0 ONTUMAaJbHOH CTPYKTYDHL.

B macrosimeir paGote Hccaemyercs Momeas uryma UHPPOBOro TECTO-
BOr0 CHrHaJ/a, MOJyYeHHAss M3 AETEPMHHHPOBAHHOIO HENPEPHIBHOTO Trap-
MOHHUECKOro CHrHaJa, NpUMEHsAloulerocs npu uaeHtHdukauuun CBY, pea-
JIH3YIOUINX, HalPAMep, UH(POBHIE NOJIOCOBLIE (HHIBTPHL.

Onuwem npuMeHsieMoe Ha NPakKTHKe NPeoGpa3OBaHHe 3HAYCHHS Hempe-
PBIBHOTO CHTHAJIA B OLHO M3 psiid KBAHTOBAHHBLIX 3HAUYEHHI CJEAYIOLIUM
obpasoM:

M sign (x), | x| =M,
Xe=1 e{x/c}c, 0y << M, (1)
e{xlc}c—ec, 0>x>—M,

rae M — makcuManbHOe 3HAaueHHe oTcuera; e{:-} — wesas gacTh OT qHcaa;
c=u/[2R —Bec Mnammero paspsna R-paspsAHOTO MOSHIMOHHOLO KoIa;
U — aMIVINTYJa CUTHaJa.

Takoe npeoGpasoBaHHe OTBeuaeT NPEACTABICHHIO OTCUETa ABOHUHBIM
AONOJHHTENBHEIM KOAOM TIOCJIe aHasoro-uudpoBoro npeobpasopanus. o-
noanuteapHbd kon CBY mpuMeHsieTcs B cymMMaTopax, Fae ero npeuMy-
mecTBa HanboJee oueBHAHE [2].
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Ilpn mocTpoeHHH HM3BeCTHOH MOIE/IHM LIyMa KBAHTOBAHHS JETepMHUHH-
POBaHHOI'O MapMOHHYECKOI'O CHIHAJia NpejanoJaraercsi, 4To IEepHOA RUCKpe-
TH3anud Ty YAOBJETBOPSieT YCJIOBHIO, IOJYYEeHHOMY H3 TIeOMeTPHYECKOH
HHTEePIPETAIHH COOTHOLIEHHS MEXJY MaKCHMaJbHOR CKOPOCThIO H3MEHEHHS
CHT'HA/Ma X may, BECOM MJIAJUIEr0 paspsijia H TEPHOLOM AHCKpeTH3auuu [3]

X max << ¢/T g 2

Tax Kak mpoumecc AUCKPETH3alMH JMHEEH, TO 3HayeHHs JHCKPETHOro
LIyMOBOTO mpouecca £, NHGPOBOrO NpENCTABJIEHHS Y. CHTHajla X OIpe-
xeaduM TaK: En=x(nTz+1)—x.(nTy), n=0, oo rme v — BpeMs Ipeol-
pasoBanusi. Yuer (1), BpeMeHH npeoO6pa3oBaHHsA U ycaOBHA 00paGOTKH NpH-
BOAMT K HecoG/oneHuo (2).

PaccmoTpHM, Hampumep, UMQPOBOH pPeKypPCHBHHIH pe3oHaTop A06DPOT-
Hoct Q=wT,/2d, rae @=2n/T; T — nepuon Pe30HAHCHOH 4acTOTH; d —
paccTosHMe OT TOJIOCAa AO E€AMHHYHOH OKPYXKHOCTH B z— IIOocKocTH [4].
Ilna rapMoHMueckoro cursajia nepuoxa T ¢ y4eTOM BpPEMEHH T YCJOBHE,
aHaJoruyHoe (2), HMeeT BHLI ‘

TITy > 728 m, 3)

rpe m = Ty/t. C gpyrofi cTOpOHBI, YCJIOBHE YCTOHYMBOCTH TaKxKe ompejesisieT
OOTHOILIEHHE, aHanoruyHoe (2):

T|Tp<m2RK-1/Q, (4)

B KoTopoM ¢ = K/2%k, rie R,-—umHcio paspsanoB peructpa AJs OpeiCTaBJeHUst
K03 duunenToB; K<2 — MaKCcUMaJbHOe 3HayeHHe Ko3(duuuenra. Jas yn-
pouenus B (4) mpunsato K=2. Ilpu Q==50, m=100, R=Rx=8 noayuum
8>T/T;=16. Tak KaK JeBOe HePaBeHCTBO HEOOXOAMMO BHIOJHHTH, TO IPH
OLEHKE IIyMa NOJYyYHM pe3yJbTaTh, OTJHYHBE OT 3Kcmepumenrta. [lpu
aHaJH3e MOXHO HaHTH cmocob yaoBieTBopHTh (3) u (4), oXHAaKO mpakTHue-
CKH OH MOXeT GBITh HepeaJu3yeM. DTO HPHBOAHUT K CYXKEHHIO BO3MOKHO-
creli mpuMeHneHHst MbpoBo# 06pabOTKH BCJIENCTBHE HEANeKBATHOCTH OLEH-
KH LyMma, L

[Monyuum peanusauuu &,, n=0, P, P>T/T; aaa neTepMUHHPOBaHHOTO
rapMOHHMYECKOro CHTHaja, PaccmaTpuBasi OZHHAKOBLIE HOMEDa OTCUETOB
n=n(mod e {T/Ty}) sTHX peanusanuii, OTMeTHM cJenywomee: a) npu T/Ty
LeJIoM ‘Bce &, AJS OAMHAKOBBIX 1), paBHBl; 6) npu 7/T; panHOHaJbHOM AJS
OLVHAKOBHIX 7| &y MPHHHUMAIOT v PAa3HHX 3HAUYEHHH, rje v — Lesoe YHCJIO;
onpeeasieMoe U3 YCJAOBHH 3aMKHYTOCTH LHKJA [5], Tak Kak B TOM cJjyuae
MOMEHTHl OTCUETOB <ILJIBIBYT» OT MepHoAa K mepuony ¢ vI IepHOLHYecKHM
noBTOpeHueM ux 3Hauenufl; B) npu T/Ty HppauMOHAABHOM E, NPHHHMAIOT
pasHble 3HaueHHs, TaK KaK TOTAAa v==oo, BesuunHa 3HaueHHH &, 3aBHCHT
OT KOJIHUECTBA PaspsiioB R ABOHUHOIO KOJa 3HAauUeHHs OTcYeTa M CTelneHH
cobaofenus ycaoBusa (2).

IIpu nocTpoeHHM M3BECTHOH MOZENH IIyMa KBAHTOBAHHS CUYHTAIOT, UTO
ycnoBHe (2) cobaiogaercs. Torna 3HaueHHs |Eqn|<Cc sABASAOTCH TOYKaMH
KPHBBIX, TIOJYYEHHEX NPH BHUATAHUH HENPEPHIBHOrO CHI'HAJa H3 €ro KBaH-
TOBaHHOTO NPEACTABJEHHS C YUETOM JHCKpPETH3aluHu, BuJ 5THX KPHUBBIX AJd
rapMOHHYECKOro curHajia (puc. 1, a) mokasau Ha puc. 1, 6 [6]. Ilpumenss
BEePOSITHOCTHHIN MOAXOA [6, 7], KaxA0My 3HAUEHHIO OPAHHATH KDPHUBOH HpH-
CBaHUBAIOT BEPOSITHOCTHYIO MeEpPYy p;, T. €. IPHUXOAAT K DacHpefeseHusM,
npuueM (QYHKHUS pacnpenesieHHs He 3aBHCHT OT HoMepa OpAHHATH., B 06+
MeM cjydyae [0 XapaKTePHCTHUYeCKOH (QYHKIHM HEKOTOPOrO NPOHU3BOJBLHOIO
pacupele/ieHHs HAXORATCA KOPPEASHHOHHBE GYHKIHUH, M NPH MaJblx ¢
(6oapuinx R) BHIXOIHT, UTO AUCKPETHHIA mpouece &n, n=0, co sBIseTCA
npoueccoM THRa Gesoro wyma [7, 8]. Cienyer OoTMETHTb, 4TO IPH 3TOM
npexmosiaraeTcs, xoTA CIEIHa bHO He OTMeuaeTcsd, HppauuoHanbhoe T/Tj,
T. €, v==00, TaK KaK BO BHHMAaHHe NPHHHMAIOTCA BCE BO3MOXKHBIE 3HAUEHMUS
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opAuHATHl KPHBHIX. PaccMoTpuM ciyuai, Korja (2) ue cobmopnaerca. Toraa
upn uppauuonaissHoM T/Ty 3HaueHusi &, pacmojiaraloTcsi Ha KpHBBIX, BUA
KOTOPHIX MOXHO ONpENeJHTh N0 NPUBEJEHHHIM HA puc. 1. 8 U 2 OTCYeTaM,
[oJIy4eHHHIM NpH MMHTauuu Ha OBM mnpouecca §n, n=\V, oo Ajas rapMo-
gHueckoro curHajga npu R=10 (puc. 1, 8) u R=4 (puc. 1, &) nJid
e{T/Tx} =20, v==>5 u moauoit ammautyie U BXOJHOTO CHrHana (U=2Fc).
Takune :Ke KpuUBbie GBUIH NMOJIyYeHH NMPH MOMOLUIH HATYPHONO Makera, KOTAa
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HenpepHIBHBI CHPHAJ BBHIYMTAJICS H3 €ro UH(POBOro MPEACTaBJIeHHA H 3HA-
qeHusi DUKCHPOBAJHCh B KAaX/JOM HHTepBaJje 1, PaBHOM MO BeJH4HHE me€-
puony or6opa Tn M3 mpuBeseHHBIX HJJIOCTpaluii BHAHO, YTO (QYHKIHMA
pacnpefe/]eHHs 3aBHCHT OT HOMepa OpJAMHATH, T. €. BEPOATHOCTHA: MO-
Jenb lIyMa B JaHHOM CJyuae HECTAIUOHapHA M JOJKHA 00/ajarTh NEPHO-
JHYECKHMH CBOFICTBAMH, HAaNPUMEP, KOPPEJSUHOHHA  (QYHKLHA TaKOro
npouecca, Kak cJelyeT M3 BH3YaJbHOTO aHAJIH3a, OUYEBHIHO MNEPHOLMuE-
ckas. TakuM 0o6pasoM, MEPHOLHUECKH KODPeJHPOBaHHas cydaiHas mocie-
nosateastocts (ITKCIT) [9] En, n=0, co MOXKeT CJAyXHTb MOAE/bIO WIyMa
B8 KaHajnax OUdPOBOH 06PaGOTKH HEeNpepBIBHBIX CHIHAJIOB, B 4aCTHOCTH,
undposoit ¢puabrpaunu. Ilo onpenenenHio [91 \amyoﬁ;%xaﬂ HECTAHOHAPHAR
[OCeLOBATENBHOCTD En, =0, 00 CpPeIHEE MM, H KOBAPHAUUS In; KOTODOH
TAKOBbl, UTO MpiN==1Mn, Tn+N, j+N="Inj. Uucao N Torna HaswiBaercs me-
PHOAOM KOPPEJHPOBAHHOCTH. e

(%

PaccMOTpHM OCOGEHHOCTH M BO3MOMKHOCTH TaKOH MOJEJH. MpH HIEH-

THUKALMH MW ONTHMH3AUAH CTPYKTY Bl LUQPOBHIX MOJOCOBHX (HIBTPOB,
HCMONB3YA OCHOBHBIE NOJIOXEHHS [9]u ucxoas u3 TOro, 4TO B TEOPHH
~ yuudpoBofi (PHUIBTPALHH TPHMEHSHOTCS B OCHOBHOM CNEKTpalbHLIE OlIeHKH
mymoB, a Tak kak [TKCII CHOSKHBIH TpoLece, TO Ba)KHOe 3HAYEHHEe HMEeT
BO3MOXKHOCTb €ro INpeicTaBACHHH Pa3/ioKeHHEM Ha GoJjiee MPOCThiE MPOUEC-
cpl., Jlaf cTamMOHApHOM MOJEJH LIYMOB BO3MOXKHOCTb pasJioxkeHHuil cylle-
CTByeT 6yarofapst HHBAPHAHTHOCTH HX XapPaKTEPUCTHK OTHOCHTEIbHO CABH-
roB, TPAKTyeMHX Kak Ipynmna npeo6pasoBaHHMi, YTO aBTOMATHYECKH BEIET
K CNEKTPaJbHBIM DasjOXKeHHsAM [0 aPMOHHKaM, KaK Xapakrepam TIpymni.
‘Cneflysl oblieft TEHLEHUMH HCCIENOBaHHsS HECTAlHOHAPHSIX MPOLECCOB, MJIs
TIKCII, kak nocJefoBaTeJbHOCTAM ONpPENEJNEHHOIO Kjacca HeCTalHOHap-
HOCTH, IPUMEHSIOT (C COOTBETCTBYIOLIEH MOxupHUKanHel) METOAbl aHA/Iu3a
CTalHOHAPHBIX TpoleccoB. [last 3TOro Ha MHOXECTBE (8 ofmem ciayyae

KOMIIJIEKCHO3HAUHBIX) CJyYalHBIX TIOC/IefoBaTeNbHOCTed Ej, j=0, oo ompe-
JeNAT cKaJgsgpHOe NpoH3BefeHHe (-,-)n, HMElollee, HaNpPUMEpP, MPHMEHH-
TeJIbHO K 3HAUEHHSIM TIOCJAe0BATEJNPHOCTH BH]

o O . 1 Ko ©
€ 8 = 1 (18 = lim =y kz ey nbr) = by
=]
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rle &. — 3naueHde, cONpsKeHHOe E =& — mP; m° —3HaueHHe MaTeMaTHyec-

KOro OKHMJAaHHA mf’ j =0, co, onperenseMoe B OflleM cJyuyae 1O aHCaMOMO
peanu3auui.

Ecrecrenno nsisi mpocTpascTBa A nocsenoBatenbHocTel &, j= 0,00, B
KOTODOM BBeleHO TaKoe CKaJsipHCe TNpOu3BeLeHNe, ONpele/TNTh HOpMY Kak

o Q

&I = & E)n = bjo- Tak Kak bjo OUpefeNisieT TaKke CPEIHIO MOIIHOCTD,
KOTOpasi B CHJY (H3HYECKOH NPHPOABI IIyMa KOHEYHa, TO INPOCTPAHCTBO
h-runvGeproeo. HMcxoas M3 o6WIHX CBOHCTB NpeACTABJEHHH TPynm H (QyHK-
uui Ha rpymnnax, BUANM, uTo U3 onpepenenus [TKCII caexyer NHKIAHYHOCTB
IPYOOBEl CABUIOB HX 3HA4eHUH, IpHuYeM ONepaTop CABHra Ha aJJUTHBHOH
LHUKJIHYEeCKOH TpymNIe CA0XKeHUs UeAblX uHcesa (MHAEKCOB) mo Mopyaw N
6yneT yHUTADHEIM, T. €. 3HaueHHs b;, OT j He 3aBHUcAT. DTO 3HAUUT, UTO
IIKCIT B runn6epToBOM NPOCTPaHCTBE A caafo CcTanuoHapHA H IOKa3hbl-
BaeT BO3MOXKHOCTb BBeJeHHS IIOHATHS 3PLOJHYHOCTH HA TaKO# kKJacc no-
caefoBaTenbHocTel, KoTopelii o6o3Hayawor m¥. CBOHCTBO  3PrOAHYHOCTRR
INKCIT nosBonsier 060CHOBaHO BBHIYHCJIATL €€ OLUEHKH (cpeaHee, KoBapHa-
[HI0) IO peaJsiH3aLiHH,

Crnyuaiinas noc/ieoBaTeIbHOCTb H3 KJAcCa 7' HasHBaeTcsl h-3profuuec-

o O o ©° ~
KOH, ecsn Pr_gb {ws€;180) = B, En} = 1. Toraa cratucruku m = y; {§;}

A o 0

By = u; {§,, 85} Anst h-sproguseckoii ciyuyafiHOH NOC/IEOBATENBHOCTH JAIOT €
BEPOSITHOCTBIO 1 OLIEHKH CPeNHEro U KOPPeJNsuMOHHOH (YHKIHH CTauHOHAp-
HOTO TpHUGJHKeHHs 3TOfi mocjegoBaTesbHOCTH. COTJIACHO TEODHH HHTe-
rpaJpHBEX mpeacrabienui dagauubii [IKCII MoXHO moJyudTh H3 mpouecca
C HEKOPPEJNHPOBAHHBIMH 3HAUEHHSIMH MDU BO3JAEACTBHH Ha TNOCHEIHHA KO-
BAPHALHOHHBIM ONEPAaTOPOM, SAPO KOTOPOro oOnpeaensiercs Kak Bp==

o 0
= (Ej4n, Ej)n

Craumonapuocts [TKCI1 B ruab6epToBOM npocTpaHcTBe h TNPHBOJMT K
BO3MOKHOCTH €TI0 CHeKTpaJbHBIX MpeICTABJEHHH—Pa3joXKeHHil B DAQ 0O OT-
BeYapoiluM COGCTBEHHBLIM 2HAYEHHSIM A, OPTOHOPMHPOBaHHLIM COGCTBEHHBLIM
OYHKIUAM @), SIIPa KOBAPHAIHOHHOTO onepatopa. CX0IUMOCTb TAKHX Pa3siokeHuld
nonnmMaetcsa no HopMe | & |2, a mpoleccs PasNHYAOTCs TOMBKO 1O MOILHOCTH,
T. €. 1) THALGEPTOBOrO MPOCTPAHCTBA A B Cjydae TpOLECCOB, NPHHAANEKA-
[MIHX K KJI4ccy n”, onpenessioTCS CTATHCTHYeCKHE OLEHKH CPeJHHX XapaKTe-
puctuk. OJHAKO HA OCHOBe cnpas}smlmsoro IS NEPUOJMYECKHX MOCJ]ef0Ba-
TeabHOcTell cootromenus |v; {&} = ¥ w; {&

r=0

HaXOJUTh HEe TOJBKO CTaTHCTHYeCKHE OIEHKH CPeIHUX XapakTepHCTHK, HO H
BHIABUTb UX (a30BYI0 CTPYKTYpy, COTVIACHO CTaTHCTHKaM: a) AJisg CcpelHero

r1n/N  TIOSBISIETCS  BOSMOXHOCTD

~ ~ o) 9)
My = Py {&, ;n; 6) Ana KoBapuaumd rnivn = WS, . B, v} TIPH BeeX n=
=0, N —1. Torna INKCII paccMaTpuBaeTcsi Kak cJAyYaHHbIH KOHeUHOMEPHHIH
BeKTOp (MPH KOHEYHOM MHOXKeCTBE 3afaHHs) HJIM caydafiHbl BeKTOp B /1
(koraa MHOXKECTBO 3aJaHHs CYETHO), I'Jle KOMIIOHEHTH BEKTOPOB CTamHO-
HapHble THJbGepTOBHE fMOCaefoBaTeNbHOCTH. JlaJjblle HEOGXOAHMO pac-
CMaTpHBaTh COOTBETCTBYIOIIHE KOBapHAlMOHHble MAaTPHLB, a IPH CHEKT-
paJibHBIX PeACTaBAEHHSX — ABYMEPHBIE CIIEKTPaJIbHbIe PYHKIHH.
~-—--IIpensaraeMasi MoJe/b WIyMa B KaHauax HuPpPpoBOf 06pabOTRE CHTHA-
JIOB MMEeT MECTO B NPOMEXYTOYHOM, HO, KaK IPaBHJQ;, yallle BCero BcTpe-
yajolueMcs caydyae (tabna. 1).

Mogenr myma B Buge [IKCII npumensasace /s OnpeAeseHuss MOLIHO-
CTH LIyMa Ha BHIXOZe (HJIbTPA MPH NMOHCKE ONTHMAaJIbHOrO NOPSAKa yepe-
JIOBaHHS 3BeHbEB B KackamHoil peasusaunu [10] nmpu nmepuozHYecKHX BXOA-

/‘/"
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Tabauya 1:

Yenopus Mogens
Bosbluioe uHCO paspsijioB, YacToTa CranunonapHasi cayvafiHas IocJero-
JHUCKpETH3aLUUH YAOBJETBOPSET BaTeJbHOCTb, AUCKPETHBIH npouecc
ycaoBuo (2) THina GeJoro ImyMa
Ycaosre (2) He BHIIOJHSETCS, YUCJIO Hecranuonaphas ciyualinas nocse-
paspsioB J06oe, cCUrHajd ¢ H3MeHAo- JIoBaTeLHOCTb, HALDHMEp, IE€PHOIH-
WeHCsT KPYTH3HOH MJIH BepOsSSTHOCTHEI- YeCKH KOppeJHPOBaHHAas
MH XapakTepHCTHKaMH
O6aacTb CyIeCTBEHHBIX HeJMHHEHHO- [IndpoBas uenb HeauHelHast, Mo-
CTeH, OrpaHUYEHHH, «<MEPTBLIX» 30H JeJb HeTOYHOCTH B Buje CJAydaiHO-

ro mpouecca HeNpuMeHuMa

HBIX cHrHajax. Kpurtepuem anst BHIGOpPa ONTHMAJBHOR CTPYKTYPHI CJIyXKHJIAO
OTHOLIEHHE CHTHaJ/IIyM Ha Beixoxe GuabTpa. B 5TOM cayuae A-cTamHOHap-
HocTh M A-sproguuHocTb [TKCII npHBOAHT K HEO6XOAHMOCTH PACCMOTPEHHS
He caMoO¥l MOCJAENOBaTeJLHOCTH OTCUETOB WIYMa, a HX  KOPPEeJsHOHHON
¢yukuud, Torga mpu auseiino# uudppoBoii 06paboTKe, Kak U B [7],

Ry (n) = Rpx (n)*Rh (n), n =0, oo, (5)
rA¢ Rpux(-) — KoppensnuonHas QyHKuuss Iuyma Ha Boixoge CBY;
Rpx(+) — KoppeasinuoHHasg (GyHKUMS lIyMa Ha BxoZe; Rn(-) — xoppeds-
IHOHHAs (QYHKLHS HMIYJbCHOH pEeaklHH; * — CHMBOJ ONEPAlHM CBEPTKH.

[Tocne npeo6pasoBanusa @ypve oT (5) moayunum: S?yyx(R) =Sz (Q) S (Q),
rae S 0603HaueHH COOTBETCTBYIOLIHE CNEKTPAJibHEIE MJIOTHOCTH MOLIHOCTH,
JeHCTBUTENbHEIE (PYHKIHH (2, TaK KaK KOPPEJANHOHHBIE (YHKIMH HapHBIE,
H TNepHOAMYecKHe C TePHOAOM YacTOTH AMCKperHsauuu. [jas KacKagHOH
peajusanuM QHALTPA, MO aHaJoruu c [10]

! <] o0
Ry vsn)y =3 3 .. 3 R (n,— my, ...,ni——m,-)R?(ml‘,...,m,-), (6)

i==1 my=0 m;=0

Ny, ...,y = 0, 00, rie uyucaa n;, m; MOXKHO 6paTe o Moaymo N; I — konu-
YecTBO 3BEHDBEB.
Tlocae npeoGpasosanust Pypre or (6) mosyunm

I
Soux Qs . Q) = 3 S (Qy, ..., Q) SP(Q,, ..., Q) ™

=]

rie S{® — crekTpanbHAS IVIOTHOCTbH MOIIHOCTH HA BXOZe i-ro sBema; 'S —
CHEeKTpaJibHasi IVIOTHOCTb MOILHOCTH HMITYJBbCHONH peakuuu [ 3BeHbeB. M3
(7) BMAHO, 4TO KBaJpaT CNEKTPAJbHOH MJOTHOCTH MOIIHOCTH IIymMa Ha
BBIXOA€ (QHJbTPAa 3aBHCHT OT MOPSJAKa uePeLOBaHHS 3BEHLEB, HyMepauus
KOTOPHIX NPH 3TOM (GHKCHPYETCSl, a ONTHMAaJbHBIA MOPSIAOK YepenoBaHHs
3BeHbEB BHIOHpaeTcss no MUHHMYMY (7) OpHM DPacCMOTDPEHHH BCEX BO3MOXK-
HBIX NePecTaHOBOK HX HoMepoB, OcobGeHHO Mmojesb wyma B BHAe I[TKCII

apdekrusna, ecmn R(n), n=0, N—1 cocrout u3 rapmonux (puc. 1, e),
MOCKOJNbKY TOTAa OXBATHIBAIOTCS BO3HHKAIOIIHE B 3TOM Cllyuae 3(derThl
HaJIOXKEHHsI, Yero MoJie/lb B BHAE TUCKPeTHOro 6esoro myma He obecleunBa-
er. CraTHCTHYeCKHe XapaKTeDPHCTHKH ONpPeNeJSJIMCh MO PeanHsanusM En
(puc. 1, 8 u &), NoJydYeHHBIM NDH COOTBETCTBYIOIUMX 3Hauenusix ¢, I/Tx
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aMIAUTYNe BXOJHOTO TAPMOHHYECKOTO CHMHAJAa, MPH MOMOIIH HMHTAIHOH-
Ho# mopmenu [11].

B 3akJ/oueHHe OTMETHM, 4TO CTOX4CTH3ALHsl OTCYETOB HOIPEIHHOCTH
B KanaJax HHPpoBoH 0OpaGOTKH MEPHOAHYECKHX CHTHAJOB, ¢ OLHOH CTO-
POHBI, TIO3BOJISIET CO3/|aTh 60Jiee aJeKBaTHHIE ee MOAEJHU [0 CPABHEHHIO, Ha-
IpuMep, ¢ AETEeDMHHHPOBAHHBIMH MeTOAaMH OoJiee  IeCCHMHCTHYECKUMH
[1, 8} C mpyroi1 croponsl, Boi6op ITKCII KaK MOJENH NMOrPEUFHOCTH IPH-
BOAHT K 6oJjiee CJIOXKHBIM BHUMCJAEHHSIM, 4eM B clydae Genoro myma. Of-
HAKO PacnpocTpaHeHHe H JOCTYHNHOCTh COBPDEMEHHBIX CPEACTB BBIUHCJHTENh-
HO¥l TEXHHMKH NO3BOJIAIOT 0G0HTH H 3TY TPYAHOCTb, YTO BeeT K PACUIHDEHHIO
BO3MOXHOCTEH NpUMeHeHHUsT IH(PPOBOH 06paGOTKH.
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OUHEHKA UCKA)XEHUH B AHAJIOTO-UHO®POBOM
NMPEOBPA3OBATEJIE C JEJbTA-MOAYJSAUHUEN

T. I. BEJIABCKAS, 10. II. JIEBYYK, E. Il. OXHHYEHKO, E. B. CTPHIHHA

IMonyyenn rpaHAuHBle 3HAUeHHsi OTHOUIEHHs CHTHAJI/IiyM B PA3/JHUHHX TOYKax
CTPYKTYPH LH(POBOro BAapHaHTAa HOCTPOeHHs aHajoro-uudpoBoro mpeobpaso-
BaTess C JedbTa-MOLYJsIIHeEl, .

B coctaB uH(QpPOBBIX CHCTEM NPAaKTHYECKH BCErja BKJIOYAIOTCH aHaJo-
ro-mu@posrie npeobpasosaTtenn. OOBIUHO 3TO aHAJOTOBHIE YCTPOHCTBA, IIO-
CTpPOEHHBble 10 THOPHAHOK TexHoJoruu. LlndpoBrle CTPYKTYpH mOCTpOEHHS
ALIT [1], obnanaiomie BBICOKOH CTaGHIBLHOCTbIO IapaMeTpoB H GoJee
NpeANouTHTeIbHbE OPH MAacCOBOM (IPOH3BOACTBe, B HACTOsLlee BPeMs elle
He HALIH IIHPOKOrO pacnpOCTPaHEHHs BCJeACTBHE 3HAYHTEJBbHOH ammapa-
TypHOH ca0XHOCTH. MuTepec Gonbiioro kpyra pa3paGoTYdkoB K HU(PPOBHM
CHcTeMaM JeJlaeT aKTyaJIbHOH 3ajlady NOCTPOEHHS JEUIeBBIX H IIPHCHOCO6-
JIEHHBIX JJII MAacCOBOr0 BHINyCKa HH(POBEIX [e/bTa-MOLYJASTOPOB, ‘

Crpykrypa undpoBoro BapHanrta IocrpoeHus npeobpas3oBaTeqas aHaJO-
roBoro curfajia B UH(QPOBO# npencraBieHa Ha puc. 1. AHaJOroBHIA curuas




