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K BOAPOCY NOCTPOEHHUA ONTHMAJIbHBIX $HUJIBTPOB YOJIILA
B CUCTEMAX PACIIO3HABAHHA

10. I1. 3ABAILTA, B. M. PA3HH

Hepeako 3ajaun pacno3HaBaHHs MOTYT OLITh CBEXEHBl K KOPpeJSIH-
OHHPIM METONAM, TO €CTb K 3aXave IMOCTPOCHHUs] ONTHMAaJbHBIX (PHIBTPOB H
BBLIYHCIEHHS BEPOATHOCTH THIIOTE3 O MPHHANJCXKHOCTH BXOAHOH CHTyaLHH.

[lockonbKy Knacc BXOJIHBIX CHTYAlHH OGLIYHO BEJIHK, BOHHKAET HEOO-
XOAHMOCTb TIapasljleqbHOll 00palOoTKH MHGpOPMAIHK HAH TIOCTPOEHHS Iepe-
CTPAHBaEeMLIX (IPOrpaMMHPYeMbIX) ONTHMAaJbHHX (PHJIBTPOB.

Mspecto [1], uTOo aMmIMTYAHO-YACTOTHAS XapaKTEPHCTHKA OTITH-
MaJbHOrO (PHJAbTPA OTJIUYAETCH OT aMIJIHTYZHOTO CIEKTPA CHIHAJNa, KOTO-
POMY ONTHMaJ€H 3TOT (PHIBTP, TOJNBKO MHOKHTEAEM, a ero (pazoBas Xa-
PAKTEPIICTHKA IONOJHSET (PA30BHIN CHEKTp CHTHAJa A0 JHHEHHOH (YHKIHH
4acTOThI.

Taxint 06pasoy, XapakTePHCTHKH — ONTAMAAbHOTO (HAbTPAa HaUJIy4-
uiy c6pasoM coracoBaHbl €O CHEKTPAJbHBIMH XaPaKTePUCTHKAMM CHIHA-
Ja (B JuTeparype ONTHMAJIbHBIN (GHJABTD YacTo HA3LIBAIOT COLIACOBAHHBIM
DIIBTPONM),

[TocKoIbKY peaabHble CHTHAJBI IOMNVCKAKOT ITPEICTaBJIeHHe Uepea Cl-
CTCMY OPTOFOHAJAbHBIX (VHKIHIA, OTJIHUHBIX OT KJIACCHUECKOH TPHTOHOMeET-
PHUYECKO! CHCTEMBI, MOKHO IOOVCTHTh, UTO CYIIECTBYET BO3MOZKHOCTb TMOCT-
poeHud (PHABTPOB, OTIHYAIOLWIHXCH OT KJIACCHUECKHX.

Kax yxaspisamoch [2], onucaHue CHPHAJOB H VCTPOMCTB Ha KJaccHye-
CKOM CHCKTPaJdbHOM fI3bIK€ HE COOTBETCTBYeT TpeGOBaHHUAM, MpelbsBJisic-
MBIM  COBPEMEHHBIM pAa3BHTHEM TEeXHHKH, B YacTHOCTH, HWHTErPaJbHBIMU
CXeM2 M.

C 37oil TOUKHM 3peHHs Gogee VIOOHBI METOABI CHEKTPaJbHOrO aHadi-
3a (CCOTBETCTBEHMHO M CIIHTe3a), MOMOJb3VIOLHe B KauecTBe 0asuca CHCTe-
MY OpTOroHaabHeix GvEKUHil Yoama [3].

GyvakLHAM Yo.ia MoKer ObITb J14HA YacTOTHAM HHTEPIHPETAUHs, ecTH
10,1 «4acCTOTOH» MOHHMATb MOJOBHHY UHCJIA TepexoqoB (BYHKIHU uepes
HYJb B eluHiUy BpeMeni. HanpuMep, 1.5 TPHrOHOMETPUYECKOH CHCTEMBS
woaebanue uacroToll 1 oy 1nMeer 2 mepexola uepes HYJb B CEKYHIY.

Ha puc. 1 npeacrasaenst nepsble 16 (hyHRumil Youiua, pacnoaoxeHHbs
B TICPsTIKe VBEJAHUEHHA Hx uyacToTel. [las HardsiTHOCTH CpaBHEHHS ¢ TpH-
TOHOMETDHUCCKOH CHCTEMOH (BVHKUMM Yo.olra pacnoJoKeHbl Ha HHTepBaJe
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—— L=< —.
> ST TUSY
Herpyano sameruts, uto jBe dyHKUHH YO.lla, HMEIOLIHE PaBHbIE YaCTO -
TLI, OTJIHYAIOTCA MEKAY cO00if TOabKO (ha30BBIM cauroM. OpHa M3 HUX -—
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yeTHass (PyHKUUA OTHOCHTEABHO O =0 (M0A06HO KOCHHYCOH1aAbHOH (YHK-
UHH), Jpyrag — HeueTHas (NOA00HO CHHYCOMAAIbHOH (YHKUHH).

[To ananoruu, uvetHele (QyHKIHH Yoaiwa HassaHbl Cal(v, ®), Heuer-
nele—Sal (v, 8) [4],rae v — gactora Qynkum, O — HOPMAJAUIOBAHHLIE ap-

rymenr © = — T — neproa ¢yuxnun Youauwa, Ipu v=0

Cal (v, ©) = Sal (v, 8) = Wal (v, 8). (1)

T

DJIeKTpPHUCCKHE CBOHCTBa (PUABTPA XAPAKTEPH3IVIOTCA €ro aMIIHTYIHON
basoBoit xapaxkTepucTHKaMM, NepBasi M3 KOTOPHIX ONpeletseT 3aTyXaHue
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COCTABJSIIOWHX CHIHAMAA, a BTOpas — HX (Pa3oBble CIBHIH.
Ecan na exon duabrpa nmefictByer (Gpynxuusa f(f)

£t = N |a, cos kot - by sin xot], 2)
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TO KaK/Jasl COCTABRASoNlast CuTHaaa Ha BbIX01e (pUAbTpa OYAET UMeTh BHI
QuCoSKo (t—t,) u besinww(f—£,).

3aTyxaHue Kauod u3 COCTaBASIIOIUX, BHOCHMOE (HUABTPOM, Olpe-

C Gk bk "
AEMMTCH KAk ~— W ~L . a (asoBuil CABHT ¢, = — Kof, H ¢ = — Kol

ah‘ K
AHAJIOTHYHO ONPEAeNAIOTCs aMIUTYAHAA ¥ (a30oBas XapakTepHCTHKH
aas uabtpa Yoauwa. [Ipeacrasum f(0O) B puie psaaa [3]

f(9)y=a,Wal(9)+ § [a, (v) Cal (v, ©) + a,(v) Sal (v, ©)],

I
¢
rie o= 7 T — nepnod QyHKLHH,

12
a(0) = | f(P) Wal(8)de,
12
(v) = | f(8) Cal (v, ©) d8®.
—12
12
() = | f(®)sal(v, 8)de. (3)

3

—12

Breaem xosQduuuent satyxauus K, (v) H &;(v) LI COOTBETCTBYIO-
unx bynkunit Cal(v, O) u Sal(v, ©). Toraa Ha BoIXOAE QUAbLTPA QYHK-
ung f(O) oyzer umerts Bua f, (0 — A0)

£, (0 —A0) = (0)a(0) Wal (8 — AB) +

a,

a

5

£ 3 [k, () @, () Cal (v, @ — AB) 4, (v) a, (v) Sal (v, B — 28], (4)

v=1

Ha puc. 2 npencrapiena O.10Kk-cxema (HAbTPa Y 0J1LA [4], peanusyrouas
pepamenue (4). TOY —renepatop ¢yHkunft Yoaiwa sbaaer QYyHKUHH
Cal{v, ®) u Sal (v, ®) B BUe NEPHOLHYECKHX MOCAe0BATENLHOCTCH C ne-
puoiioM © = | («—1-<®<—1—) (Lgegi)---
2 2 2 2
B knwuax x, — K, MNOCTYNHUBHIHHA Ha BXOA CHrHaJ YMHOXKAeTCd Ha
¢pynxuun Cal (v, 8) u Sal(v, 8). [Tockoabky nociejHue NPHHUMAKIOT TOJIb-
KO JABa 3HAuUCHuHs -+ 1, TO NpaKTHYECKH KJAKOUH Ky —K, B COOTBETCTBHH
€O 3HAKOM (YHKUMM YOaIa NOAKIIYAT CHTHAT K NpAMOMY HJAH HH-
BEPCUBHOMY BXOay uHTerparopa MHT. BpeMs HHTErpHpOBaHUs HHTErpa-
TOPa PaBHO Mepuoay clenoBaHus dyukuui T.

B Toukax B=—2~; —2— HANPAKEHHA C BHIXOJAa HHTETrpaTOpOB,
cooTBetcTByIOlMEe Kovdduimentam pasaoxenus a(0), a.(v), a,(v) uo-
Aa10TCa Ha saeMmenthl mamath 1. [lepuoauuecky noBTopsomuecs QyHk-
i Cal (v, ©) u Sal(v, ®) nepeMHOKAWTCHA HA KA04aX Ky — Kp, CO 3Hd-
venusMu a,(¥) u a,(v) wa puixone I u ¢ KOI(PHUUHEHTOM 3aTyXaHHA
K, (v) ¥ #,(¥) NOAAOTCSH HA CyMMaTOp, HA BBIXOL KOTOPOTO HMEeM hyHK-
unio f, (6 — A0).

V3MeHsisi 3HAUEHHS COOTBETCTBYIOULHX CONPOTHBJICHHEH R,---R,, Tem
caMbiM MeHsis KO3(D(PUIHEHT 3aTYXaHUA Kes(v) B NPEARNAX Hcs= 00 NPU
r=0, 0 Key(») =0 npd r=co, HETPYLHO NONYUHTb HEOOXOAMMYIO H€-
penarouHyio xapaktepuctuky ¢uabTpa. Taxxe HETPYAHO 3anporpaMMmu-
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poBaTh H3MeHeHue K03DPHIUEHTOB 3aTyXaHHA. T. €. NOJYYHTL NPOrpam-
MHpYeMBlil (PUABTP.

TexHnueckas peannsalHf Takoro GUAbTPA He BHI3bIBAeT 34TPVIHEHHH.
OunbTp MOKeT OBITh BBHINOJHEH KaK B JUCKPETHOM, TaK II B aHAJOTOBOM
BapuaHrax. :
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Bpemenuasa 3a/epxKa BBIXOAHOTO curuana f,(0) OTHOCHTEILHO BXOA-
Horo f(8) B TakoM (QUABTPE COCTABHT BpeMs, papHoe nepuoay T, (AB=1)
B uexoTophlXx 3agauax (0Co0eHHO B CHCTaMax PaCno3HaBaHW#, PaboTaio-
UMX B peadbHOM MaciuTaGe BPeMEHH) Takasl 3aJepxkKa HelOonyCTHMa.

PacemorpuM ¢uabTp Yoaia, uMeoliuid BpeMs 3aACPHKKH CHIHAIA,

pasnoe AB :2%, rae n— nopagox ¢yuxumu Yosma. [lpunuun, no.to-

KCHHBIE B OCHOBY PaGOTH 3TOTO0 (HILTPa, CJAEAYIOUHUE. _
cerenyemyo byHkumo f(B) annpoxCHMHPyeM KYCOUYHO-HOCTOSHHOH

dyukuueir (puc. 3), KOTOpas B CBOK OuUePELb MOXKET OHTh NpeACTaBIeHa

Ha0OpOM CTYNEHEK, COCPELOTOYEeHHBIX HA JBOMYHOM HHTEpBAJe (3]
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Ammmyna Kaw T10# CTYINeHbKH OupeACJAHTC Kak

s () (©)

2n+1

S
CrexTp e1dHMYHOH CTYNEHbLKM F, NpH O = o onpeac.iutca [3]

1 élx’ﬂj
a (i) = 5%(@)2(—1)’: , (7)

rie K; 0 €;— j-ple paspsibl JIBOMYHOTO pasjoxeHus ¥ H O, a cymmu-
poBaHHe B NMOKasaTeJe CTEeleHH BHIIOJHAETCS MO MOAY.TIO 2.
Taxum 006pasoM, €AMHHYHOH CTYMEHLKE, 3aJaHHOH MpH 3HAYEHHH ap-

S ., .
rymenTta © = COOTBETCTBYET OHpPEIEJEeHHBIH CIeKTP, Onpeae/seMblil
n

no (7). Janee 10T cnexkTp HeOOXOAMMO YMHOXHTb Ha 3HaueHHe (DyHK-

S
uvu f(O) B Touke O = TR a B COOTBETCTBYIOIIHE COCTABIAIOILHE ENeKT-
I

pa a,(v) n a,(v) BeecTn xo03hduuHEHTH 3aTyXaHus K, (v) U K, {v) corjac-
HO [epeTaTOYHOH XapakTepHUCTHKM CHHTe3upyemoro @uibrpa. Bce 3ti
s . SH-1
ONnepanyuy BbIIOJNHSIOTCA 34 BpeMs H3MEHEHHMS aprymMeHTa 2—<@§\ .
n

211

1 .
T, €. 32 BpeMsl R Cunres BbX0AHOH QyHKUHM f, (0 — AE) MOxeT ObTH
n

HAYaT HA CICAVIOUIeM HHTepdasne 3azepkka f, (B—AD)

OTHOCHTEILHO f(®) cocrasur A6 :_91_” brok-cxema ¢uastpa npencras-

Jena Ha puc. 4. Taxk Kax CHeKTp €1HHH YHOH CTYNeHbKH a.;(v,0) onpe-
peaserca uepes (GYHKUHH Yoawa (7), oH MoxeT GbTb HOJAYyUYeH C Ho-
MOLIBIO TOro ke reueparopa I'®PY. Vumuomxenue xo3pOHUHEHTOB CIIEKT-
pa, KamAbli U3 KOTOPLIX MNpHHMUMAeT 3HaueHue +1, Ha QyHxkuuw f(O)
MPOUCXOJHT B MHOKHMTEILHBIX VCTPOHACTBAX /M, — M, AHAJOIMHUYHBIX KJIO-
4aM Ko — K, Ha puC. 2 B MOMEHT BpPeMeHu
n-F1
s st 2541

_Qn—l—l ‘2/11'—1 gn+l

Pesyaprar yMHOXEHHUS, PaBHbIi

acs (v, @).f(_gf_i) ,

2:1+1

B TeueHde BpemeHu AQ =

XPAHHTCA B COOTBeTCTBYVIOLNX 9JAEMCHTAN

namaTh I
YxasauHble NpousBeleHns (8) Ha KJAOUAX Ky — K, M€ PEeMHOXKAIOTCS
COo 3naueHunaMH QyHxuuit Yonmma Col(v, ® — AB), Sol (v, & — AB), zazxep-

KAHHBIMH HA BpeMa A® = — H C COOTBeTCTBYIOWHM KO3 MUIHEHTOM

212
3aTyXdHHA KS(V) H FCC (‘l) MmoAawTCd Ha CyMMElTOp, C BbIXO/1a KOTOpOro

1
cuuMaeTca GyHxuug f, ( ——2—) .
({3
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lonoGno Ppuabtpy Ha puc. 2, GUIBTP MOXKeT ObITh BHIOJHEH B 060HX
papuadTax (LHCKpETHOM HJH aHajorosoM). llockoabKy npomecc H3MeHe-
HHSA TIepelaTOYHOH XapaKTePHCTHKH (HIbTpa HE BHI3bIBACT 3aTpPyAHEHUil
{HABTp MOXKeT OBbITb BHINOJHEH KaK IPOrpaMMHpPYeMblii HJH alanTHBHbIH,
uTo 0COGEHHO I€HHO B CHCTEMAaX paclo3HaBaHHS.
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KpOMe 3TOro, HECOMHCHHO, TMpPEeHMYUIeCTBOM YKAa3aHHBIX (bHﬂprOB
ABJAACTCHA IPOCTOTA HX CHHTE3a H TEXHHUECKOH peaausallun ¢ HCHOOJMAb3G-
BAHHEM COBPCMEHHBIX JOCTHXKEeHUM HHTE‘I‘paJIbHOiI TEXHHKH,
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