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KOTOpBIH OBII HACTPOEH Ha 33/IaHHYI0 JHEPIHUI0
tdotonoB (9,25 k3B). TlockombKy B IKCIEpUMEHTE
WCITIONIB30BANICS  TTOJIMXPOMATHYECKUN PEHTTEHOB-
CKUH IIy9OK OT pEHTTEHOBCKOM TPYOKH, TO BO3HUKAET
BOIIPOC O Pa3MBITHH PEHTTEHOBCKOTO IyYKa BCIIEA-
CTBHE XpOMAaTHUECKUX abeppartiii JTHH3HI.

Ha pucynke 1 mokazano ¢popMUpoBaHHE PEHTTE-
HOBCKOTI'O ITyYKa PEHTI€HOBCKON JIMH30M IS CITydast
MOJIUXPOMATUYECKOT0 MMy4Ka N3Ty4YeHUSs.
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Pucynok 1 — Cxema ¢popMupoBaHue peHTT€HOBCKOTO
ITy4Ka IPEeTOMIIIONISH IMH30H A1 cirydast
MOJINXPOMATHYECKOTO PEHTI€HOBCKOTO IyJKa

@DOTOHBI, KOTOPHIE PAa3JIMYAKOTCS OHEPIUEH,
(hOKYCHPYIOTCSl JIMH30M B pasiMYHBIX TOYKAX Ha
OIITHYECKOl ocH, 0603HaueHHBIX Kak f. u f+. [upuna
pEHTTeHOBCKOTO mMy4ka B¢ BecrmencTeme xpomarmde-
CKMX abepparuii JWH3B MOXXHO pacCUWTaTh W3
TEOMETPUYECKUX  COOOpaKeHWH 3Has amneprypy
TUH3BI Detf

Be= Deti — (2 Dest/ £)(FF / (F. + ), )

rme f. .= f £ Af, Af- pasaunra Mmexny GpoxycHsIME pac-
CTOSIHMSIMH JIMH3BI JUIS IBYX 3HAa4eHHMil sHeprum ¢o-
ToHOB. Ilockonbky 3Hauenue f ~ E2, rae E-sHeprus
¢doronos, To Af/ AE = 2f | E. Orcrona mjist MUpHHEL
peHTreHoBcKoro my4ka B¢ momydaercs cnenyromiee
3HaYeHHeE!
Bc: Deff AE/ E (5)

IIpoBeneHHble pacyeTsl MOKa3ajH, 9TO anepTypa
paccMaTpuBacMON JIMH3BI M3-32 MOTJIOLICHHS Def
paBHa: Dert = 80 Mxm a1t GOTOHOB € 3Heprueit 9,25
k3B. Jlns Toro, 4ToObl IIMPHHA TTyYKa COCTABISIA
Bc~ 1 MxM HeoOxonumo, uToObl napamerp AE pas-
s 0,115 k3B, a mapamerp AE/ E papnsucs
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1,24x102. Takum 06pa3zoM, JUis MOJYHEHHs] PEHTTE-
HOBCKOT'O ITyYKa MUKPOHHBIX Pa3MepoB HEOOXOANMO
WCIIONIB30BaTh KPHUCTAJI MOHOXPOMATOp, KOTOPBIHA
1enecooOpa3sHo MOCTAaBUThH IEpel] PEHTTEHOBCKON
JIUH30. HarpuMep, TpadUTOBBINA, KOTOPHIH XapaKTe-
pHU3yeTcsl OTHOCUTENHHO BBICOKUM KO3()(HUITEHTOM
OTpakeHHsI W obOecreunBaeT TpeOyeMylo CTeleHb
MOHOXPOMATH3AIIHH.

Bropo#i dakrop, KOTOphIi HEOOXOIMMO
YUUTHIBaTh TP IIOCTPOCHHH  (DOKYCHPYIOILIEH
CHCTEMHI - 3TO ceprdeckue abepparyu peHTTeHOB-
CKO¥ rH3bI. MeToinKa pacyera chepuuccKux adep-
pauuii uznoskeHa Hamu B [3]. OHa OCHOBaHa Ha pac-
CMOTPEHUH TPACKTOPHI JTydeil, KoTopble (hopMHUpyeT
(hokabHOE TIATHO PEHTTCHOBCKOW JIMHABEI.

B tabmnwie mpuBeneHBI pacCUNTAHHBIC 3HAYCHUS
paxnyca peHTT€HOBCKOIO ITydka Rms B pokyce JIHH3BI
B 3aBHUCHMOCTH OT pajunyca auadparMbl Ry s ciy-
Yast JIMH3HI, KOTOpasi HCIOIb30Bajach B [2].

Rd, MM 15 20 25 30
Rms, MKM 0,17 0,4 0,78 1,35

W3 Tabnuusl BUIHO, YTO ISl TOTO, YTOOBI OCYyIIe-
CTBUTH (DOKYCHPOBKY PEHTTEHOBCKHX Jy4€il B ISTHO
pasmepoM | MKM HEOOXOAMMO HCIIONB30BaTh JHa-
(parmy ¢ paguycom oTBepcTHsl, paBHbIM 20-25 MKM.
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AJITOPUTM MHOT'OKAHAJIbHOM ®UJIbTPAIIMA ITPU OTKA3AX JATYUKOB
HA OCHOBE METOJA HAUMEHBIINX KBAJIPATOB

Aprembes B.M., HaymoB A.O., Koxan JL.JL.
Hucmumym npuxnaonou gusuku HAH benapycu, Munck, Pecnybnuxa bBenapyce

BBenenne. MHOrOKaHANEHOCTh WM HH(pOpMAa-
UOHHAsT U30BITOYHOCTh CHCTEMBl BO3HUKACT MU
M30BITOYHOCTA JATYMKOB M HEOOXOoaMMa Ul €€
0TKa30yCcTOUNBOH paboThl. OOIIas METOIMKA pete-
HUS 337129 QUIBTPALMK B YCIOBHSAX OTKA30B JaT4YH-
KOB M3JI0’KEHA B MyOJIUKALUSIX IO TEOPHH CHCTEM CO
ciydaitHOH cTpyKTypoii [1, 2]. B umeromuxcs pabo-
TaxX HMCHOJB3YEeTCSl CTATUCTUYECKUH MOAXOM, B TOM

Yuclie Ha OCHOBE MeTopoyiornu ¢uiabrpa Kanmana
(®K), uTo 3aTpyIHSET pelICHNE 33/1a4i B pPEaJbHOM
MacmTabe BpeMeHH.

B nactosmeli paboTe paccMaTpuBaeTCs CiIydan
BHE3AITHBIX OTKA30B C X 0OHAPYXCHHUEM TI0 Pe3yIb-
TaTaM W3MepeHui. Pemenne coctouT B oOHapyKe-
HUM W UCKIIOYEHNM KaHajJa C HEHUCIPaBHBIM
JaTIAKOM. ITpn 3TOM MIPOU3BOUTCS
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pekoHdurypamus ¢uibTpa € ydeToM paboymux
KaHaJIOB M3MEPEHUH.

1. Hcxognasg mopgensn. IlonesHslil curHam X,
SIBJISIETCS CITy4ailHON IOCIIEN0BAaTENbHOCTBIO B BUIE
M -MEPHOTr0 BEKTOPA, Kax/1ass KOMIOHEHTa KOTOPOIo
HU3MEPSIETCSl TIOCPEACTBOM TMapaJljIeIbHOTO BKITIOUE-
HUA N, OE3bIHEPIMOHHBIX JMHEWHBIX JaTYUKOB.
Mogaenb cUTHANIOB U U3MEPEHUI 3a/1aeTCs B BUC

X = AX o +W,

z, =H/ X +v,,
rae A, —Marpuia pasMepHOCTH MxMm, W, U V, ecTb
M -MepHbIE BEKTOpa HEHTPUPOBAHHOTO ITHUCKPETHOTO
enoro Iyma ¢ KoBapHalHOHHBIMU MaTpuiaMu Q, n

R, coorserctBenHo, H, —marpuuma muaronambpHOro

tuna pasmeproctd Nxm, N = Zni (puc. 1).
i=1

. 0 0
n-l0 "0

hj+ni Lk

O O - -

Pucynoxk 1. CTpykTypa MaTpuiisl U3MEpeHUI

Pemenne 3aa41 COCTOUT B HAXOKICHUU YpaBHEC-
HHI TeKyHleﬁ OILICHKHM BEKTOpa IMOJIE3HOI'0 CUrHajia

X, Ha OCHOBE BHIOPAHHOTO KPHTEPHsS ONTHMAILHO-
CTH M TEKYIIUX U3MEPEHHUH Z, PEKypPEHTHBIM METO-

JIOM HaVIMEHBIINX KBaJIPATOB.
2. YpaBHeHust ¢puabrpa. B ocHOBE MeTOnUKH
cuHTe3a (GMIbTpa HauMmeHbIIMX KBaapatos (PHK)

NexuT BHIGOP (pyHKIMOHana noteph Jy (X, ). s

c(OpMyITHPOBAHHBIX BBIILIE HCXOJHBIX JaHHBIX HOJ-
XOIIIIIMM BapHaHTOM SIBIIETCS cienyiomas dopma
¢dbyHKIHOHATA:

~ AN\ -1 ~
(&) =(z, —HX ) R (z, —H& )+
~ A T 1/a A '
+(Xk - A<Xk—l) Qk (xk - Akxk-l)
Heobxoanmoe yciaoBrue MUHUMH3ALNH (YHKIHO-
Hajga noteps- MinJ, ()A(k) MPUBOJUT K YPaBHCHUIO
X
ONTHMAITLHOTO (hrITETpA
X, = Kl,k AX .+ Ko,kzk . @)
3nech matpuunblii ko3pdunuent K, pasmepHo-

CTH Mx M umeeT hopmy
1 Tp-1 1A
Kl,k=<Qk +HR Hk) k (2
W 3a7aeT SKCTPAroJISIMI0 OLCHKH X, , Ha CIery-
omui mar. MaTpudHbelii KO3 (DUIIUEHT YCHUIICHHS
(mxN)

KO, K PasMEpPHOCTU OIIpeaAciiACTCA

PaBCHCTBOM

38

Kow = (Q +HIRIH,) HIRE  (3)
W TO3BOJIIET YTOYHUTH OKCTPANOIHUPOBAHHOE
3HAYEHHE 3a cYeT HAOJNIIOICHUs Z, Ha TEeKyIIEM Ilare
¢bunbTpanun. Ctpykrypa ypaBuenus (1) roBoput o
PEKYPPEHTHOM XapakTepe (GHIbTPAIUH.
PesepBupoBaHue yuuThIBaeTCSl BEAMYMHOM N .
ITpu oTKa3e 0JJHOTO U3 JATYMKOB 3T BEIMUNHA U3ME-
HSIETCS, U TEM CaMbIM MEHSIOTCS 3HAYCHHS KO3Pdu-
[UCHTOB YCWJICHUS, YTO M MPUBOJUT K U3MCHCHHUIO
napaMeTpoB OoNnTUMaibHOro (ribTpa. [lyTem skBH-
BAJIEHTHBIX MpeoOpasoBanuii ypaBHenue (1) cBo-
JUTCS K CTPYKTYpe GUIIbTpa:
X, = Kl*,k)A(kA + K;,k (Zk —-H, K;ks\(k—l) (4
rie
Kl*,k =A, K(;,k =Kok (5)
B stoM ciyuae crpykrypa @HK u nepsoe cnara-
emoe B (opmyie (4), ompenessomue 3KCTPaos-
uro oneHkH, cornanaT ¢ OK. Koaddurments! ycu-
nernst ®HK waxomsitest mo-opmymnam (2), (3) wu (5)
, B TO Bpems kak y @K 310 TpebyeT penieHns KoBapu-
AI[IOHHOTO YPaBHEHHS COBMECTHO C YPaBHCHUEM JUIS
ONTUMATBEHOTO KO3 (UIMEHTa YCUIICHUS, 4TO OoJice
TPYJOEMKO.
3. OonapyxkeHue oTka30B. Benmuuwmna onrtu-
MAJTHHBIX TIOTEph MPOTIOPIMOHATBHA 2., YTO 1aeT

BO3MOYKHOCTH OIPEISIICHISI MOMEHTA OTKa3a 0 3TOH
nepemeHHoOu. [lpu ycpenHeHUH 1O BpeMEHH Iiepe-

o 52
MCHHOHU Zk MOJIy4yacM BBIPDAKCHUC!

-1
2 1 2
<Zk>z’C sz—r =Y (T)’
r=0
rIe T €CTh BpeMs YCpEeIHEHHs. YpaBHEHHE OOHa-
PYKUTEJISI UMEET BUJL:

1, ecmm y, (7)< d;

T, =

k

0, ecim y, (1) >d,
rae d — mopor oOHapy)XeHHs OTKas3a.

Bemnunnel d w cpenHee Bpems 3amas/bIBaHHS
HaXOMIATCS IyTEM MOJCIUPOBAHHUSA IO OOJIBIIOMY
YUCITy peanu3anuil Y, (r)

CpaBaenne nucnepcwnii ommuook @K u ®HK nano
B pabote [3].

4. Tlpumep. VccrnenoBanus ¢ UCHOIb30BAHUEM
METOJIUKH, HM3JI0KEHHOH BBIINIE, NPOBOJWINCH IPH
3HAYCHUAX mapaMmeTpoB: a=0.83 (mIHUTeIbHOCTH
Koppensuun pagha 5); o, =o, =1; o, =2
h=1; h,=05; t , =t ,=1000; Bpems ycpenue-
Hug t=100.

Ha puc. 2 a npuBenena peanuzanus npouecca
Z, |, Ha BBIXOJIE IEPBOTO TAaTYMKA C MOMEHTOM OTKa3a
npu k =1000, a Ha puc. 2 6 peanuzanus npoiecca

Yik (T)

VYposens nopora d = 9.5 u cpenHee Bpems 3amnas-
IBIBaHUS OOHapyxeHus: 3 =60, COOTBETCTBYIOIIEE
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nopory, onpenensnuck no 100 peanuzanusm mpo-
necca Y, (7).
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PucyHnok 2 — BeIxo nepBoro JaTt4uka: a) pe3ynbTaTbl
u3Mepenui ( Z;, ); 6) MaTeMaTHYECKOE OXKUIAHUE

KBaJIpaTa U3MepeHuii ( Y, (2') )

3akmrouenne. PaboTocnocoOHOCTh GuIbTpa MpU
OTKa3e JaTyhKa MOXKET OBITh JOCTHTHYTa MyTEM
pe3epBupoBanus. [Ipu 3ToM TpeOyeTcs BBITIOTHEHUE

VIK 539.121.6/.7.07

orepanyu oOHapyKEHUSI MOMEHTa O0TKa3a, OTKIIoYe-
HHUS KaHaja OTKAa3aBILEro JaT4uka M W3MEHEHMs
anropuT™Ma (IIBTPAIMU C YYETOM CMEHBI yCIOBHH
¢ynknroruposanus. [Ipu cratucTraeckoM noaxone
QJITOPUTMBI BBITIOJTHEHHS 3TOH MPOIEAYPHl OKa3bIBa-
FOTCSL BEChbMa CJIOKHBIMH M TPEOYIOT OOJBIINX BEI-
YHCIUTENBHBIX 3aTPaT MPH PEAN3alii B pEabHOM
Macmrabe BpemeHrd. COKpalieHne BOZMOKHO ITyTeM
Hepexoa OT CTATUCTUYECKOTO K AETEPMUHUCTCKOMY
MOAXOAY AJsl cuHTe3a (UIIBTPOB Ha OCHOBE PEKYp-
PEHTHOTO METO/]a HAMMEHBIMX KBaapaToB. B pabore
NPUBEJICHA METO/IMKA TAKOTO CHHTE3a ¥ Ha €€ OCHOBE
MOJTyYeHbl ypaBHEHUs GUIIbTPa U OOHAPYKUTEIS OT-
ka3oB. CTpyKTypa OJTHUX YpaBHEHHH IOJy4aeTcs
JOCTaTOYHO MPOCTOH ISl peasu3aluyl M IT03BOJIIET
COXpaHATh pabOTOCTIOCOOHOCTH (PUIBTPA MPU OTKA-
3aX JaTYUKOB. PemeHWe KOHKPETHOTO IpuMepa
JEMOHCTPHPYET TEXHOJOTHIO MCHONB30BaHUS TIPEN-
JOXKEHHOW MeToauku. IloMHMO pe3epBHpOBAaHUS
BO3MOJKHO OOecIieueHHe 0TKAa30yCTOWIMBOCTH alro-
PUTMHYECKUM ILYTEM, YTO CIYKUT MPEAMETOM JAJIb-
HEUIINX UCCIIEIOBAHUMN.
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TAMMA-PE30OHAHCHBI KOHIIEHTPATOMEP JMOKCHJIA OJIOBA

Jlooko A.C.}, Mucesnu O.B.}, Xoamenxwnii A.JI.2
THUY «Uncmumym sdepuvix npoonemy» 5I'Y
2Benopycckuil 20Cy0apcmeennbiil YHUGepcumen
Munck, Benapyco

AKTyaTbHOCTD H3MEPEHHA MaJIbIX KOHIIEHT Al
quokcuaa onoBa SN0, (MuHEpaia KacCUTEpHUTa) B
MOJIEBBIX YCJIOBHSAX BO3PACTAET MO MEPE pOCTa IO-
TPEOHOCTEH BJIIEKTPOHHOH TPOMBIIUIEHHOCTH BO
BCEM MHpe. 3a7ada raMMa-pe30HaHCHON KOHIIEHTpa-
tomeTpun. SNO, ObLTa MOCTaBlieHa BCKOpPE IOCIEe
oTKpeITHST 3¢ ¢exra Meccbayspa. Hanpumep, Bo
BHUUDTPU (r. Menneneeso, P®) 6611 paspaboran
MeccOayIpoBckuii ananmzarop kaccureputa KMKP,
HCIIONIB3YIOMIMH  PE30HAHCHYI0  HOHM3AIOHHYIO
KamMepy Uil PErHCTpaldu pacCesiHHOro mpoOoi
ramMMma-u3inydenus. JlabopaTopHsle BapHaHTBI HpH-
Oopa mMenu mpenen OOHAPYKEHUS KacCUTEpUTa Ha
ypoBHe 0,01% mpum BpeMeHH aHamM3a HECKOJBKO
MuHYT. OnHAKO cepuifHOE MPOM3BOICTBO HE OBLIO
OPTaHW30BAHO M3-332 HEBOCIPOM3BEAMMOCTH IIapa-
METPOB PE30HAHCHON HOHU3ALMOHHOM KaMephl.

Kpowme toro, nokazanus KMKP cymectBeHHo 3aBu-
CEIIM OT MUHEPAJILHOTO COCTaBa Mpoo.

[ToBBICHTH TOYHOCTH N3MEPEHHUI U CHU3UTH BIIU-
SIHUE cocTaBa Ipo0 Ha MTOKa3aHHs KOHIIEHTpaToMepa
yZIaJIoCh B IIpHOOpE, pacCMOTPEHHOM HIDKE.

3aBHCHMOCT  BeJIHYHHBI  PE30HAHCHOIO
3¢ dexTa 0T KOHIEHTPAIUM HCKOMOI0 BelecTBa.

Jdns MeccOayspoBCKO KOHIIGHTPATOMETPUH C
MPUMEHEHHEM PE30HAHCHOTO AETEKTOpa HaMH OBLIO
noiay4eHo [1] cooTHoIIeHHe, CBA3BIBAIOLIEE BEIH-
YHHY U3MEPSIEMOr0 PE30HAHCHOT0 Y dexra

E = [1(0) - ()] / 1(x0) ¢ uckomoii KOHIIEHTpA-
nueu C:

po_ KCrr o)
(L—k,C)(1+aC)
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