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AHHOTALMSA

B pabore paccmarpuBaercs 3amada ObICTpoil OwnatepalibHOW  (puibTparus
a’po(OTOCHIMKOB, KOTOPas MO3BOJISET N30aBUTHCSA OT MAJOPAa3MEPHOTO IIyMa U MIOMEX C
COXpaHCHHEM PE3KUX TI'paHHUIl 0OBEKTOB, YTO HEOOXOIUMO IS TICPBUYHON OOpabOTKH
kanpoB. OTCioZla, aKIEHT HANpaBJIeH Ha OBICTPOTY OwmnarepanbHOM QuubTpanuu. s
pEelIeHUsT 3aJladyd  paccMaTpUBAETCS METOJA OuiaTepalibHOW (UIbTpAllMd Ha OCHOBE
JCKOMITO3UIIMA HA  TPOCTPAHCTBEHHBIE  (UIBTPHI, TO3BOJSIOMUNA  (UIBTPOBATH
a’po(OTOCHIMKHA HAa HECKOJBKHX IpoIleccaXx OJHOBpeMeHHO. [ JoCTHXKEHUs
OBICTPOJCHCTBUS OMIIaTepAIbHOTO (PUIBTPA MIPUMEHSIETCS €ro MapajijieibHas peaau3aius
Ha OCHOBE JICKOMITO3HMIIMM Ha PEKYPCHUBHBIC NMPOCTPaHCTBEHHBIE (QMIBTPHI ['aycca, 4To

IMMO3BOJEICT MOJIYYaTh PC3YJIbTAThI B PCAJIbHOM BPCMCHU.
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KaroueBble caoBa: aspodorochémka, OunarepanbHas GUIbTpALUs, PEKypPCUBHBIN
¢buneTp Naycca, pacnapaiienBaHue.
BBenenue

Benénunbrii Tomasi 1 Manduchi [1] OunarepanbHbiit GUIBTP, COXpAHSIIOMINN Kpas,
Ham€n IIUPOKOE NPHMEHEHHE BO MHOTHX 3agadax 1o o0paboTke H300pakeHHid,
HarpuMep, ¢uibTpanusa myma [2, 3, 4], peaakTUpoBaHHE TEKCTypbl [5] W ToHa [6],
OILICHKH OMTHYECKOTro MoToka [7]. bunarepanbHas GuibTpanus TakKe 4acTo UCTIOIb3YeTCs
B KaueCTBE HAYaJILHOTO 3Tara o0paboTKH KaJapoB, HAIPUMED, IS 33]]a4l Paclo3HABAHUS
00BbekTOB [8], rae HeoOXoauMO OT(PMIBTPOBATH HECYIICCTBCHHBIC IETAIH M IIYMBI MPH
COXPaHEHUU PE3KUX KPAaeB OCHOBHOI'O U300paKEHUSI.

OCHOBHBIM  HEJOCTATKOM  OWIATEpAIbHBIX  (PUIBTPOB  SABJISIIOTCS  OOJIBIIHE
BBIYMCIUTENIbHBIE 3aTpaThl. [loaTOMYy B mocienHee BpeMs ObLIO OMyOJIMKOBAHO HEMAaso
paboT, MOCBSIICHHBIX peaM3alluy 3TUX (PUIBTPOB 3a CPABHUTEIBHO KOPOTKOE BpPEMS.
Hanpumep, B pabote [6] npeayiosken MeTon OunarepaibHON (GUIBTpALiU, paOdoTarONIIUH 3a
KOHCTaHTHOE BpEMs, HO MpEIoJararoidid UCIoiab3oBaHue npeodpaszoBanus dypre. B
pabotax [9, 10] mpencraBieHa peaiu3alus STOrO0 METOJa MYyTEM JUCKPETU3ALUU
3HQYEHUW WHTEHCUBHOCTH M300pakeHUs W TPUMEHEHUHU JHMHEHHOTO (uibTpa s
Ka)XJI0T0 TUCKPETHOTo 3HaueHusl. Jlanee mo pe3ysbrataM MPOCTPAaHCTBEHHOM (UIbTpaIuu
Ka)KJIOro 3HAYCHUS HWHTEHCHUBHOCTH Ha BbIXoae ompenenstorcs PBFIC xommoHeHTHI
(Principle Bilateral Filtered Image Component). Ha cnenyromieM sTame TpUMEHSCTCS

JMHEMHAsE UHTEPIOJSILMS MeXAY AByMst MHOkecTBamu PBFIC koMIioHeHT.



B nacrosimel paboTe mpeacTaBiIeHO yCOBEPIIEHCTBOBAHUE METO/a, OMMCAHHOTO B
pabote [10], 3a cuer pacmapa/ulejMBaHUs BBIYMCIMTEIBHOTO MpOIEcca M MPUMCHCHUS
pekypcuBHO# (unbTpanuu [aycca [11]. Pa3spaOoTaHHBI aBTOpaMu aJlrOPUTM TO3BOJIHI
CYILLIECTBEHHO COKpaTUTh BpeMsi (UIBTPALMU NP COXPAHEHHWH KauyecTBA IMOIy4aeMBbIX
M300paKEeHHM.

1. buaarepaabHblid GUIAbLTP

bunarepanbHas GuiabTparus (IByHanpaBiaeHHas GUIbTPaALIUs) - 3TO HEIIMHEHHBIN 1
HE WTEPAlUOHHBIN TIpollecc, KOMOMHUPYIOIIMNA MpOoCTpaHCTBEHHYIO (domain) wu
APKOCTHYIO (range) ¢uiabTpanuio. TakuMm 00pa3oM, YYUTHIBAETCS HE TOJIBKO 3HAYCHUS
WHTEHCUBHOCTH OJIM3JIEKAIUX TMHKCEJIeH, HO H HUX PACCTOSHUE JO TEKYIIEro
¢unpTpyeMoro nukcens. Bkuag Onu3nexamux MUKcesled CylleCTBEHEH 0 OTHOLIEHUIO K
ocTalbHBIM. JIByHampaBiieHHass ¢uiubTpanus u3zo0paxenus f(x) B oOmem Bujue

ornmceiBaetcs BeipaxkerneM (1) [10]:

1B) =k oy (100, 1) ¥ 1(¥), 0

e K=o Ts o (1O, 1(Y)); @

140y, 2
Js

2
fs (X1 y) =€ - pynkums ["aycca Mo pacCTOSHUIO MEXKY TUKCEISIMU;

ENIGSION.

)
or

2
fr (I (X)1 I (y)) =€ - pynkmus ["aycca Mo HHTEHCUBHOCTH.



Puc. 1. (a) Ulym Taycca. (b) KomOunanmus neyx ¢yskuumii f, u . mis
3alIyMJICHHOTO n300pakeHus (). (C) Llar (a) mocne OunarepaabHON QUIBTPAIIUH.
CymiecTBeHHBIM HEAOCTAaTKOM (uiabTpa SBISETCS €ro CKOPOCTh, TaK Kak

BBIYUCIICHHUE M300paXeHUsi ¢ OKHOM pazmepoM M u npocTpaHCTBEeHHOUN K03hPUImeHToM

or HEobxoaumo O(M * a?).

2. JlexoMmno3uiusi OujaTepajbLHOro GUIbTPa HA MPOCTPAHCTBEHHbIE PUIbLTPBI
Ha npaxruke nareacuBHOCTh mukcens | (X) €{0,..., N —1} nzobpaxenus —

nuckpetHa, rae N — oll1ee ynciio 3HaueHU OTTEHKOB CEPOTO.

[Mpu I(X) = k mpeanosaraercs, uto BeipaxkeHue (1) SKBHBaJICHTHO

D e O T () *1(Y)

18(x) =
D SR TN CHTC) @

JIJ'IH Ka>XJ10T0 IMHUKCEJI Y M IJI KaXXA0I0 3HAa4YCHUSI HHTCHCUBHOCTHU k E{O, veny N _1}

ornpenensrorcs Beipaxkenus (4), (5):

W (y) = T, (k, 1(y)) (4)



J (V) =W, () 1(y) (5)

OTcrona OumarepanbHbIi GUIBTP, AEKOMIIO3UPOBAHHBIN HA N MHOXKECTB JTMHEHHBIX

(GUIBTPOB MOXKHO MPEICTABUTH B BUJIE

> ey NI
ZyeN(x) f (6 YW (Y) (6)

18(x) =

rae l°(x) =37, I

' — KOMIIOHeHTa 6unarepansHoro gunstpa (PBFIC).

Ha npakTuke ucnonb3yercs Tonbko N u3 N komnonent PBFIC, re k e{L,,..., Lo}

B .

¥ 3HaueHUS QuiabTpanuu |°(X) MOXKeT ObITh JTMHEWHO WHTEPIOIMPOBAHO OT J,. 110 J2 !

12 () = (L = 100)3¢ 00+ (100 = L) I (%) (7)

OTMeTuM 4TO, paHroBbId (GUIBTP f, HE OrPaHUYEH, TOra OH MOXKET OBITh
MpeACTaBieH 000N ¢uibTpytomeid QyHkiued. OMHAKO CYHIECTBYET OTPaHUYCHHUE B
MCIIOJIb30BaHUU MaJiblX 3HadeHu N 171 HEKOTOPHIX (PUIBTPOB MO MPUUMHE WX TUIOXOH

anmnpokcumanuu. PaccmatpuBaemblii B pabotre ¢uiabtp [aycca oOnagaer Takou

XapaKTEPUCTUKOM.

B cooTtBercTBUM ¢ ypaBHeHUsiMU (5), (6) B pe3yibTaTe AMCKPETHU3ALUU TOJBKO

panroBas ¢pynkius W, (y) (4) dyBCTBUTENIbHA K IIYMY, IO 3TOH NPUYNHE WHTEHCUBHOCTh

MUKCEJICH BXOHOTO M300paKEHHSI MOKET HE U3MEHHUTHCS B PE3yJIbTaTe (DUIIbTpAIny.

HGCMOTp?I Ha OI'paHHMYCHHUA MCTOJa, OCHOBAHHOI'O HAa ACKOMIIO3WMIIMH, OH HMCCT

CJIEIyIOIIME TPEUMYILECTBA:



=

1) OCHOBHOE BBIYUCJICHHE METOJAa NPUXOIUTCS Ha BbhIUKMCICHHE N * 2

MPOCTPAHCTBEHHBIX (PUIBTPOB B COOTBETCTBHH C ypaBHEHUEM (6).

2)  B03MOXXHOCTH pacnapajuieIMBaHus MeToja 1o komrnonentam PBFIC.

3. MMapanjeabHas peajqu3anus

CyuiecTBeHHBIM BKJIAJ JJIS  JIOCTHOKEHHS OBICTPOJIEUCTBUSI  OMIaTEpaIbHOTO
¢unpTpa BHOCUT pacHapajieiiBaHUE METO/la, OCHOBAaHHOTO Ha JIEKOMIIO3UIIMM Ha
MPOCTPAHCTBEHHbIE (GUIBTPHl. B mpenbiayiiem paszene Oblla omucaHa peaau3aius
dbunbTpauy NyTEM JUHEUHOW MHTEPHOJSALMU MEXKIY 2-Ms COCETHUMH KOMIIOHEHTaMU
PBFIC. TpymoéMKOCTh METOJa 3aKIIOYAeTCS B BBIYMCICHHHM Ka)KIO0W KOMITOHEHTHI, Ha
KOTOPOM MPOU3BOJIUTCS JIBE OINEpaIi MPOoCTpaHCTBeHHOU (uibTparuu. B padote [10]
npeyiaratoT NPUMEHSTh OBICTPhIE TPOCTPAHCTBEHHBIC (PUIIBTPHI, HAPUMEDP PEKYPCUBHBIN
¢buneTp ['aycca, 4TO BHOCUT CYIIIECTBEHHBIN BKJIAJ B ObICTpozeiicTBue ¢uiabTpa. OqHaAKO
KOMITOHEHTHI OuJaTepanbHOTO (UIBTPA HAXOMATCS HE3aBUCUMO JAPYT OT Jpyra, 4YTo
MO3BOJISIET PACIPEEIUTh UX BBIYMCIECHHUE MO HECKOJbKUM IMOTOKaM, YTO MO3BOJUT HaM
JIOCTUTaTh BEIYUCIICHUN B pealbHOM BPEMEHHU.

st mocTUX)eHUsI He3aBUCUMOCTH BBIYMCIICHUS KOMITIOHEHT (pUIbTpa, HEOOXO0IUMO
OBLIO HCIIOJIB30BAaTh JIOMOJHHUTEIBHBIA 00BEM maMmsATH. [l KakJaoM KOMIIOHEHTHI,
HeoOxoauMm Oydep pasMepoM C BXOJHOE H300pakeHWe, IJisi XPaHEHUS pe3yibTaTra

MPOCTPAHCTBEHHON (uibTpanmu Oydepa [,(y), HEOOXOAUMOro IS HHTEPIIOJISIIHH.

Takum o0pa3om, Al HemapauleNbHOM peanu3aluu HeoOxoaumo 3 Oydepa mamsTu
pasmepom N*M mns matpun [, (v),Jx(y), W, (), tie N u M — pa3mepsl BXOIHOTO

M300paKeHMsI, U Ha KaXJI0W UTepalluy IPOU3BOIUTDH JIMHEWHYIO HHTEPIOJIALIMIO TUKCENen



MOMAJAOMINX B JUAIA30H TEKYIIEW KOMIIOHEHThI. I mapajuieibHOM pealn3anuu

He00X0IMMO 3HATh Cpa3y Bce 3HAUCHHS i (V) I KaKI0W KOMIIOHEHTBI, TAKHM 00pa3oM,
oOmmii pa3Mep HaMATH B JaHHOM cliydae cocTaBuT: count(kommonent PBFIC) + 1

Oydepor pasmepom N*M nms marpun Jo(y), ..., J,(¥), Wi (y), Tae p — KOMMYECTBO

komnoneHT PBFIC. Takum o006pa3omM, CyIIeCTBEHHOE MPEUMYIIECTBO IO BpPEMEHHU
MPOUCXOIUT 3a CUET MOTPEOICHUS JOTIOTHUTEIHHON TaMSITH.
4. TIpocTpaHcTBeHHbI peKypcuBHbIi GpuiabTp I'aycca
CornacHo BbIpakeHUIO (6) OwmnarepalibHbIi (WIBTP C HPOCTPAHCTBEHHBIM H
PaHrOBBIM sIpaMHU JIEKOMIIO3UPYETCS Ha 2 MHOXKECTBA IPOCTPAHCTBEHHBIX (DUIBTPOB

Jo(y) m Wi (y). Takum o0Opa3om, BBIYHCIUTEIBHAS CIOKHOCTH METOAA 3aBUCUT OT

BBIYHMCIICHUS] TPOCTPAHCTBEHHBIX (PWIBTPOB. [ MOBBIIEHUST CKOPOCTH PpalbOThHI
OwnarepanpbHOro  (GuiIbTpa,  OBUIO  PEIIEHO  ONTUMU3UPOBATH  BBIYHCIICHUE
MpocTpaHCTBEHHOTO (PruibTpa ['aycca ¢ MOMOIIBI0 UCTIONB30BaHMS PEKYPCUBHOTO METO/A,
u3J0XKeHHOTo B padore [11], myrém ammpokcumaru mnpeoOpaszoBanus Dypwe sjapa

["aycca, BBIYHMCIISIIONIETO Pe3yIbTaThl 32 KOHCTAHTHOE BPEMs paOOTHI.

1
t,o)=—=e *°
g(t,o) \/% (8)
G(w; o) = Tdte““"g(t; o) =g 9)

beckoneunass umnynbcHas xapaktepuctuka (BMX) npubnmxkenHa k ¢uiabTpanuu
l'aycca m He 3aBHCHT OT €ro MIHMPUHBI BhIpaxkeHHOW o. BUX Taycca MoxeT OBITH

MPEACTaBIICEHA PEKYPCUBHOM MOCIIEI0BATEIbHOCTBIO:
7



y[n] = box[n] + blx[n _1] + bzx[n - 2] - a1y[n _1] - az y[n - 2] (10)
raeby,0,,0,,8,,8, — kosdppunuents pumbTpa.

Pa3nocTHOE ypaBHeHUE (8) S5KBUBAJIEHTHO YPABHEHUIO:

[N+ M]-x[n—M —1]
2M +1

y[n]=y[n-1]+ (11)

PemieHrne pekypCUBHOIO pa3HOCTHOTO YPAaBHEHUS HE SIBJISICTCS TOYHBIM pPELICHUEM
¢unbrpanuu 'aycca, Tak Kak HE JIOCTaTOYHO MCIOJIb30BAaHMS TOJBKO 5-THU MapaMeTpoB
st (GOPMUPOBAHUSI UMITYJIbCHOM XapaKTEPUCTUKU CUCTEMBI, MOBTOPSIONMICH (PYHKIIUIO
['aycca. Kpome TOro, WMMITyJbCHBI OTKIHMK CHCTEMBI COTJIaCHO ypaBHeHHIO (8) —
OJIHOCTOPOHHUH, CIEAOBATEILHO - HE CHMMETPUYECH, YTO MPOTUBOpEeUnT PyHKIMM ["aycca.
[To aTo¥i mpuumHe cummerpuuHas Quibtpanus BUX pgocturaercs myTém permieHus 2-x

CHCTEM 2-TO TOpPAJIKA, OIMCHIBAEMBIE BhIpaXKeHUAMH H u H', IpencTaBISIOMIUX

Kay3aiabHy10 (14) u Hekay3anbHYIO (15) cucTemsl B Z-npeoOpa3oBaHUSIX COOTBETCTBEHHO.

i i(Vo+i - iV
Mpunsie  Z=g€"* =) =g#e™  yacrotHas xapakTepucTHKa — CHCTEMBI

BBITJISIUT CIIEAYIOINM 00pa3oMm:

H(w;0) = H(wo;0,) = I;_M H(wo; o,) 12
1_e(wo ) ( )

B pa6ore [10] ObLI0 MPEAIOKEHO HMCIOIB30BaTh Ui MOCTPOCHUS PEKYPCHBHOTO

gunetpa Taycca cymmy KaysanbHOM H~ ®  Hekay3anbHoi H'  cucrem



H(z) = H'(2) + H (z). Takum o00pa3oMm, paaHHble QuIbTpsl 4-ro nopsaka D

OTIPEIENISFOTCS CICAYIOIIM 00pa3oM:

+ +5-1 +,-2 +,-3
by +b'z7 +b,z7" +b;z

-1 -2 -3 -
1+az " +a,z" +a,2° +4a,z

H"(z) = ; (14)

-1 -2 -,3 -4
bz +byz°+byz7 +b,z

o 1 2 3 4
l1+az +a,2° +a,2" +a,z

H™(2) (15)

Koadpduumentsr a,,a,,a,,8, OJUHAKOBBI JJis 2-X cucTeM H*(z) u H™(z) 3aBUCAT
TONBKO OT nonoxxenus GpuibTpa. Kospdumuenter b',b;, by b, B cucreme H ™ (2) 3aBucar

OT pacrojoKeHus Hynei puisTpa. Ocransabie ko3hdunuentsr b ,b,,0b; b, BeIpaxkarorcs

U3 OCTaJIbHBIX, TaK KaK CTPyKTypa GuibTpa H(z) — cummerpuuHa .

H(@) =H"(2)+H (2) =H(z") (16)

b =b+bja
b, =b; +b;a,
by =b; +b;a,
b, =b; +b;a,

w

5. Pe3yabTarthl
B sTOM paznene mpeacTaBieHbl SKCIIEPUMEHTANBHBIE pe3yJIbTaThl paboThl METOa
OounatepanbHOro (UIbTPA, OCHOBAHHOTO Ha JEKOMIIO3MIIMM Ha MPOCTPAHCTBEHHBIE

¢unbTpbl. OCHOBHOM aKIIEHT JieflaeTcsl Ha OBICTPOICHCTBHE METO/Ia, JOCTUTaeMOe 3a CUET



pacnapajieIMBaHusl METO/Ia U IPUMEHEHUSI PEKYPCUBHOTO MPOCTPAHCTBEHHOTO (UIbTpa

["aycca anst marpu [ () u Wi ().

3KCH€pI/IM€HTaHBHBIC HCIIBITaAHUS IIPOBOAHIIMCH Ha l'IJIaT(I)OpMC CO ClICaAyromHnMH

XapaKTePUCTUKAMU:

1. Ipomeccop Intel Core 17 1.9 I'T';
2. 64-x pazpsaaas OC Windows 8.1,

3. 4 I'C omepaTUBHOI MaMSITH.

Ha pucynke 2 (a), (06) mpencraBieHbl pe3ynbTaThl (GUIBTPANNH MTPOCTHIM
OounatepanbHbIM (GUIBTPOM U OWJIaTepaNTbHBIM (PHIBTPOM Ha OCHOBE JCKOMIIO3UIIMU HA
MPOCTPAHCTBEHHbIE (UIBTPHI C MapaUIeIbHON peann3anueid. ODKCIepUMEHTaTbHbIE

pe3yabTaThl OBUIN MOTYUYEHBI C UCTIOJIb30BAHUEM 4-X TTOTOKOB.

(a) Ucxonnoe n3o0pakeHune (6) IIpocroii bunarepanbHbIN GUIBTP

10



(B) BricTphIit OuitaTepasbHbIA QHIBTP (r) beicTphIii OunarepanbHBINA GUIBTP

Pucynok 2. (a) Hcxomnoe wmzoOpaxkenue. (0) PesynapTaT (uabTpamyu mpOCTHIM
oumaTepanbHBIM (GUIBTPOM TpH 0= 5, og?= 5. KauectrBo kampa 29.3 SNR. (B)
Pesynbrar punpTpanuu ObICTpBIM OMaTepaIbHBIM (UIBTPOM HA OCHOBE JEKOMIIO3UIIHH
Ha MPOCTPAHCTBEHHbIE (PMIIBTPBI C UCIIOJIb30BAHUEM pacnapajuienuBanus npu og= 0.1,
o= 10, npu unerpanuu ucnons3zoBaigoch 10 komnonent (PBFIC). KauecTBo kampa 25
SNR. () PesynbraT dunbrparmu ObICTphIM OunaTepaibHbIM GunbTpom nipu o= 0.2, g5=

1, 5 PBFIC. KauectBo xaapa 21 SNR.

OCHOBHOE MPEUMYILIECTBO PACCMAaTPUBAEMOT0 OMIIATEPATHLHOTO (DUIIBTPA HA OCHOBE
JCKOMITO3MIIMHU SIBJIIETCSL €r0 ObICTpojeiicTBre. Pe3ynbraT GpuiabTpalyiu HaIllluM METOI0M
c yu€toM pacmapamienuBaHus 2(a) pasmepoMm 618X612, mpencTaBiICHHBIM Ha PUCYHKE
2(0) momyuen 3a 0.86 cekynm, 2(r) — 3a 0.41 cexyHay, B TO BpeMs Kak NpocTas

ounaTtepanbHas GUIbTpAIHs HCXOIHOTO U300paXkeHns 2(a) BHIMOIHUIACH 32 61 cexyHay.

11



(a) McxonHoe n3obpaxenue (0) IIpocToit bunarepanbHbIN GUIBTP

12



() beicTpblil OunarepanbHbIi GUIBTP (r) beicTphlii OunarepanbHBINA GUIBTP

Pucynox 3. (a) Hcxomnoe mzobpaxkenue. (0) PesynmpraT (umbTpaiuu mpocThiM
GUIaTepaIbHBIM (GHIBTPOM IPU Og >=5, 052=5. KauectBo kampa 32.7 SNR. () Pesymbrar

bunpTpan  OBICTPHIM OWTIATEpATILHBIM  (UIBTPOM HA OCHOBE JICKOMIIO3HMIIMM Ha

MPOCTPAHCTBEHHBIE (PUIBTPHI C UCIOIB30BAaHUEM pacnapauienuBanus npu o= 0.1, gg=

10, npu punbTpanuu ucnoaszoBaock 9 komnoneHt (PBFIC). KauectBo kaapa 26.5 SNR.

13



(r) og= 0.15, a5= 3, npu dunpTpanmu ucnonb3zoBajgoch 6 komnoneHt (PBFIC). KauectBo

kanapa 20.3 SNR.

PesynpTaT ¢unabTpammm ¢ y4€ToM pacnapauieIuBaHus Ha u300paxkeHun 3(a)
pazmepom 299x554, npencraBieHHbIi Ha pucyHke 3(B) nosydeH 3a 0.6 cekynn, 3(T) 3a 0.5
CEKYH/bI, B TO BpeMsl KaK MpocTasi OuiarepaibHas GUIbTPaLUs UCXOTHOTO U300paxKeHUs
3(a) BeIMOJHUIIACH 32 56.9 CEKYH]I.

[To pe3ynbratam BUIHO, YTO peKypcUBHbIA PuiibTp ["aycca, UCMOIB30BaHHBIN IS
MOBBIIICHUST OBICTPOACHCTBHUS (UIBTPA, MOBBIIAET KOHTPACTHOCTH H300pakeHusa. B
L[E€JIOM, Ka4eCTBO BOCCTAaHOBJIEHHUS OBICTPbIM OuaTepalbHbIM (UIBTPOM HUXKE, HO B
3a/a4ax TpeOyromuM oO0padOTKH KaJpoB B pPEAJIbHOM BPEMEHU, ITOT HEIOCTATOK
OITyCKaeTCs TI0 CPABHEHHIO C €T0 MPEUMYIIIECTBOM — BBICOKOW CKOPOCTHIO PabOTHI.

BoiBOABI

B paGotre Obu1 mpencraBiieH OBICTPBIM OuaTepalbHBI (QUIBTP HAa OCHOBE
JEKOMITO3UIIMA HA TIPOCThIE TMPOCTPAHCTBEHHBIE (PUIBTPHI C  HKCIOJIH30BAHHUEM
pacnapamienuBanus 1o kommoHeHTam (PBFIC). DOkcmepumeHTanbHble pe3yabTaThl
MOKA3bIBAIOT OYEBHUIHOE TMPEUMYIIECTBO METOJa IO OBICTPOACUCTBUIO 3a CUET
JOTIOJTHUTEIHHOTO UCTIONB30BaHMsI TamMsATH. HecMoTpst Ha 3TO, TOCTUTHYTO BpeMsi pabOThI
OwnarepanpbHOr0 (UIBTpAa B pPEAIBHOM BPEMEHH, YTO SBJSETCS CYIIECTBECHHBIM
MIPEUMYIIECTBOM JIsl MCTIONB30BaHus (GUIbTPA B KAUECTBE MPEIBAPUTEIHLHON 00pabOTKU

KaJIpOB.
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