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YCTPOICTBO, peanuayioLLee NpeasioxeHHbI cnocob KOHTpons (puc. 3akntoueHne. Ha OCHOBE MOMyYeHHbIX SKCMEPUMEHTANbHbIX AaH-

5), COCTOMT 13 MOAAILLEro U NpuHMMAatLLero 6rokoB 1 1 7, TEpMOCTaT-  HbIX MO HaBeAeHUo TepMokuHeTudeckon JLC B cnnaBax Hukenuga Tu-
HOW kamepbl 4 1 BONbTMETPA 3 C ABYMSI PONIMKOBLIMM KOHTaKTaMu 2 M 5, TaHa paspabotaH METOA M YCTPOMCTBO HepaspyLUaKLWero KOHTPOns
COELMHEHHbIMU C MPOTSHKEHHBIM U3AENNEM U3 HUKENUAA TUTaHa 6. OLHOPOAHOCTYH (HU3MKO-MEXAHNYECKNX CBOVICTB MPOTSHKEHHBIX, HANPUMep
1 2 4 56 npoBonoYHbIX, TiNi u3genuit, B MUCXOLHOM COCTOSHUM HaxodsawmMxcs B

_ aycTeHuTe.

S/ lMpeanaraemoe TEXHUYECKOE peLLEHWe MOXET ObiTb MCMOMb30BaHO
{‘} , ANs KOHTPONS He TOMbKO W3Aenuit U3 cnnaea C NamsTbio, (POPMbl, HO 1
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RUBANIK V.V., RUBANIK V.V. JR., LESOTHO A.V. Nondestructive method and control unit of,uniformity of physicomechanical TiNi
properties of products

It is established that in the wire samples of a nikelid of the titan which are initially in an austenitic state when moving along the sample cooled (Mk is
up to one temperature lower) a site there is a thermokinetic EMF caused by direct phase transformation<In the course of movement of a zone of cooling
through the deformed sites the sharp increase in thermokinetic EMF is observed. Thus the quantity‘of the deformed sites thermokinetic EMF doesn't
influence a sign and size.

On the basis of these researches the method and the device of definition of non-uniform sites of the extended products TiNi which are in a high-
temperature austenitic state is developed. The method of definition of non-uniform deformation,sites consists in drawing of extended TiNi of a product
with a constant speed via the device in which it locally is exposed to cooling lower thantemperature. of transition of material to a martensitny state, with
continuous measurement of the thermokinetic EMF arising in a wire. In case of existence of non-uniform sites in a wire sample sharp jump of value of
thermokinetic EMF is observed. Thus, product sites in which the phase or chemical'composition differs from set are determined by change of thermoki-

netic EMF, so these sites differ also in physical properties and are subject to rejection.
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COBEPLIEHCTBOBAHME CUCTEMbI AMATHOCTUPOBAHUA
BEH3VMHOBbLIX ABTOMOBWIIbHbIX ABUIATEJIEU

BeepeHue. CoBpeMeHHble GEH3MHOBLIE aBTOMOBUITLHBIE ABUTaTENM
XapaKTepu3ytoTCs BbICOKON 3KOHOMUYHOCTBIO W MOHUKEHHBIM COAEpXa-
HWEM BPeHbIX BELLECTB B 0TpaboTaBLLKX ra3ax. JTv fokasarenu 4oCTH-
ralTCsH TOYHbIM YNPaBMEHMEM COCTABOM TOMIMBOBO3MYLIHOA CMECU W
MOMEHTOM ee moxura. [MoBbleHWe SKkcMAYaTaLMOHHBIX MokasaTeneit
[OCTUTHYTO YCIIOXHEHUEM KOHCTPYKLMK, UCMONB30BAHNEM HOBBIX MaTe-
pYanoB, U3MEHEHWEM KOHLENUWM aBTOMOBMIECTPOEHUS B pamKkax Cu-
crembl CALS (Continuous Acquisition and Life Cycle Support - Henpe-
poiBHas Mopnepxka MpuobpeTenns u XKusHerHoro yukna) [1]. Ata ako-
HOMWYECKW OnpaBAaHHast KOHUEMNLMS NPeayCMaTpuBaeT CHIKeHUe cebe-
CTOMMOCTI aBTOMOBMrEN 3a CYeT OFpaHUYeHusl pecypca Nno HauMeHee
HafleXHbIM UX arieMeHTaMm npu. obecriedeHnn 6e3peMOHTHO akcnnyaTa-
uumn B TeyeHue 5-8 nemmldccriegys CnoXHOCTb AMArHOCTMPOBAHWS CU-
CTEM M MeXaHW3MOB COBPEMEHHBIX ABTOMOGMWMbHLIX ABUraTenei Ha
YHUBEPCANbHbIX, ANATHOCTUYECKMX NOCTax, Hamu Oblnu BbisIBNEHbI Mpo-
Onembl fIOKanM3aLmm HEKOTOPLIX PEOKUX HEUCTPABHOCTEN, WUMEHLLMX
cneunduYeckit’XapakTep, a Takke NoCTENEeHHbIX 0TKA30B, SBASIOLMXCS
pe3ynbTaToM.CO4ETaHUS HECKOMbKUX (hakTOpOB. B aTux cryyasx pesynb-
TaThl CaMOAMAFHOCTUPOBAHWS B PaMKax CYWTbIBAHUS KOLOB HEUCTpaB-
HOCTEMN 4YacTo HEAOCTAaTOYHO AOCTOBEPHbI. TPYAHOCTb AMArHOCTMPOBa-
HUs1 OOBSICHSAETCS TEM, YTO He CYLLECTBYET a(heKTUBHbIX CPEACTB Ans
UOEHTUDMKALMM TaKUX HeucrpaBHOCTEN. BakHbIM B Takux YCIOBMSIX

NpeAcTaBnsieTca WCMONb30BaHNE HAYKOEMKUX METOAMK MOMyYeHus
aHanuaa AnarHoCTUYECKoM MHAopMaLu.

Llenb paboTbl 3akmnioyanacb B NOBbIWEHUN 3EMEKTUBHOCTM Ana-
THOCTUPOBAHWNA MyTEM COBEPLUEHCTBOBAHWA METOAWKW 1 paspaboTku
anropuTMa noucka HeucnpaBHOCTE! C MCMONb30BAHNEM aBTOMATU3NPO-
BaHHbIX CPEACTB aHanuaa.

MnarHocTnyeckas cuctema. Mpu onpedenennn coctasa AuarHo-
CTUYECKMX CPeAcTB Obinn MCMONb30BaHbl METOAMKM OTCHEXMBAHUA U
aHanuaa bbiCTpONpOTEKalOWMX MPOLECCOB, MO3BONSAIOWMNE BbLIABAATL
MPUYUHBI, XapaKTEPUCTUKM 1 NTOKaNU3aLMI0 HapyLLEHNS MPOLECCOB BOC-
nnameHeHs 1 CropaHns TOMINBOBO3AYLLHON CMecy (puc. 1).

AnnapaTHas 4acTb KOMMreKca BKMIOYaeT NOpTaTUBHbIA KOMMbIOTEP
ASUS c BHyTpeHHeit yactotoit 1,6 Ty u O3Y 2 6, AByxkaHanbHbIA
yneposoit USB-ocumnnorpady DISCO-2 nponssoactea «MoTop-mactep»
(Pocems) ¢ vactoTon anckpetusaumm 100 kI, a Takke yHUBEpcanbHbIi
OBD-ckaHep awarHocTyeckux kogos Autocom CARS CDP+ komnaHum
ASUSTeK computer inc. (LLBewus).

BeH3nHOBbIE [BMraTENM ANarHOCTUPOBANMChL NO NapameTpam nnas-
MEHHOW [Jyrit, BO3HMKAIOLIEA MeXZY KOHTaKTaMu CBEYM 3aXuraHus, B
COBOKYNHOCTW C napameTpamu konebaHuil kopnycHol feTanu apurate-
Ns, AMHaMUYECKUMK napameTpami oTpaboTaHHbIX ra3os, BUOpOakycCTH-
Yeckoro cwrHana, COMPOBOXAAIOLIEro MPOLEeCChl BOCTNAMEHEHUS U
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Puc. 1. CocTaB anarHoGTM4eckon CUCTEMbI

CropaHus TONMUBOBO3AYLUIHON CMECH B LWMMHAPAX ABUraTesisl, a Takke
TOKy cTapTepa. [ns 3Toro B COCTaB KOMMMEKCa BKMIOYEHbI OaTUMKu
BuOpokonebaHwit, 3NEeKTPOMArHUTHOWM MHAYKLMM W CKOpOCTW OTpaboTas-
LUMX ra3oB, TOKOBbIE KNeLm U MUKpOhoH. CurHanbl oT 4aT4MkoB A0 no-
Jaum Ha Bxop ocuunnorpada npoxoaunu Yepes RC-chunbTpbl no3sons-
foLLVe BbIAENUTL Hanbonee MHOPMATUBHYIO NOMIOCY OT BLICOKO- 1 HUM3-
KO4acCTOTHbIX NOMEX, U fanee Yyepes MyrnbTUNIEKCop MOCTynanu Ha BXoL
ycunutens. Mcnonb3oBaHue MynbTUNNEKCOPasM YCUNUTENs MO3BONMUMM
BbIPaBHMBATH M CyMMMPOBATL PasHOYPOBHEBLIE CUrHAMbI.

B kavecTBe cnpaBoyHoi 6a3bl AaHHbIX MCMOSIE30BANM MPOLYKT KOM-
naHun Autodata Limited. VHTepdeic v BbluMCIUTENBHOE SAPO CO3AaHbI
B cpefe TabnuuHoro npoueccoparExcelnakera Microsoft office 2010.

OcHoBHas YacTb. Hanuume kocBEeHHOM MH(popmaLm 0 cocTase Ton-
NIMBOBO3AYLLHOM CMecu, NapaMeTpax MUKpPO- U MakpodryKTyauuu npo-
LieCCOB €e CropaHusi, COBMECTHO € HEopMaLelt 06 OTHOCUTENbHOI 1
abConIoTHON KOMNPECCAN B LMAKHAPAX M YYETOM KOLOB reHepupyeMbix
MOACMCTEMOI CaMOAMarHOCTMPOBaHUS CUCTEMbI YNpaBneHust GeH3nHo-
BbIM [BMraTeneM<fo3BONSIET 3HAYNTENBHO COKPATUTL BPEMSI U CIOX-
HOCTb AMarHoCTUPOBaHWSAMPY OAHOBPEMEHHOM MOBbILIEHUN €ro [OCTO-
BEPHOCTII'OTa ‘METOAMKA NMpeACTaBnseT MHTEPEC BBULY €e BbICOKOM
MHOPMATUBHOCTU “APU HU3KOA TPYAOEMKOCTW. AnnapaTHbid MeToq,
BMOPOAKYCTUYECKOTO AWarHOCTMPOBaHUS aBTOMOGUNER UMeET B HacTo-
sillee BPEMSI HeAOCTAaTOMHOE PacrpoCTpaHeHe BBUAY CHOXHOCTK aHa-
nn3a nonyYaembIx AaHHbIX.

[ns 6ornee ycnewHoro pelieHns 3agay AuarHoCTMpoBaHUS ABMra-
Teneil COBPEMEHHbIX aBTOMOOMNEN HeobXOAMMO COBEPLUEHCTBOBATL
JMarHoCTUYECKNE anropuUTMbl, aHanu3 M OLEHKY MHgopMauuW, AaTh
TOYHOE MaTeMaTUYeckoe OnpefeneHne M3BECTHbIM, HO HE WMEHLMX
YeTKOro TONKOBAHWSI TEPMUHAM: BO3MOXHOCTb, OMPEAENEeHHOCTb, He-
onpeaeneHHocTs U ap. TpyAHOCTM MOLENMPOBaHNUS anropuTMOB peasb-
HOrO [AMArHOCTUPOBAHWS CBA3aHbI CO cneuuduKkoi npoLecca: ¢ OfHOM
CTOPOHbI, NPY Ha3HA4YEHUN NPU3HAKOB U NapamMeTpoB HeobXoauMo CooT-
BETCTBME ONPEAENeHNo BEPOSTHOCTM (MPUHLMNAM agauTUBHON BeposT-

HOCTH), W, C JPYroil CTOPOHbI, — 06eCneynTb agexksaTHoe NpeLcTaBneHme
peluaeMbIX 3afay, B KOTOPbIX BEPOSTHOCTb MPEACTABNSETCA He B Ya-
CTOTHOM, @ B [JOCTOBEPHOCTHOM NMPEeLCTaBMNEHMN.

ANropuT™M AMarHOCTUPOBaHWS BKMKOYAET HE TOMbKO MOMyyeHue W
aHanu3 nomnyy4aeMom OUarHOCTUYECKOM W CrpaBOYHON WHEOpMaLMK, HO
TaKke yunTbiBaeT cebecToMmMocTb AnarHoctuposanus. OH onTUMKU3MPY-
eTca AN Hanbonee paLMoOHanbHOMO MCMONb30BaHNA UMEHLLMXCS Bpe-
MEHHbIX, MIHCTPYMEHTanNbHbIX 1 TPYAOBLIX pecypcos. CnnowwHas nocne-
[oBaTenbHas NpoBepka BCEX 3NeMeHTOB 6e3 BbsBNEHUS NpUOPUTETOB
SBNISAETCA CaMbIM HeadEKTUBHLIM CMOCOOOM MoMcka HeMCnpaBHOCTH,
TaK kak TpebyeT 3HaUNTENbHOTO BPEMEHW W 3HAUUTENbHBIX TPYA03aTpaT.
lMocnenoBaTenbHOCTL BbINOMHEHNS AMArHOCTUYECKMX LIAroB Onpeaens-
€TCs pe3ynbTaTaMi aHanuaa CMMNTOMOB HEWUCNPABHOCTY. [iuarHocTuye-
CKWiA rpad) npecnepyeT Lenb NOATBEPAUTL UMW NOABEPTHYTH COMHEHUIO
Hanbonee BO3MOXHble M3 MPESMONOXeHWA. [TpeAnonoxeHns umerT
MHOXECTBEHHbIA COCTaB, B TOM YMCIIe MOTYT BKIHO4ATb MPOTMBOMONIOK-
Hble yTBepXaeHNs. BbibupaloTcs gmarHocTuyeckve onepaumu, no3eons-
foLMe CHW3UTb HeompefeneHHOCTb NPeanonoXeHni [o Tpebyemoro
YPOBHSI 3@ BO3MOXHO MeHbLUee BpeMms ¢ 60mbLueil fOCTOBEPHOCTHIO.

LlerHoCTb MHGbOpMaLMK onpenenseTcs YMeHblUEHEM MaTepuans-
HbIX UMK BPEMeHHbIX 3aTpaT, Bnarogaps MCMONb30BaHWIO AAaHHON WH-
chopmauum. Ecnn npu ncnonb3oBaHum MHAOpPMALIMM NMPOM3OLLIO yBENM-
YeHWe 3aTpaT, TO LEHHOCTb (LenecoobpasHoCTb) Takoi WHGopMaLm
otpuuatenbHas. A.A. XapkeBuy Mpeanoxun cBsA3aTb Mepy LEHHOCTU
nHdopmauum | ¢ n3MeHeHeM BEPOSITHOCTM AOCTIDKEHWS Lienn npu no-
NyyYeHUN 3TON MHchopMaLmMK cresyoLM obpasom [2]

| =log(p1/ p0)=log(pl) - log(pO), (1)
roe pO — BEPOATHOCTb AOCTUXEHUA Lenu OO0 nonyyeHua ﬂaHHOIh WH-

topmaumun; PLl - BeposTHOCTb AOCTUXEHMS! Lienu mocrie monyyeHus
MHopMaLmK.
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[ins onpenenexus konuyecTsa uHdopmauum H, Heobxoaumoi ans
pa3peLUeHnst HeonpeaeneHHOCTU A0 3aAaHHOTO YPOBHS! MOXHO MCMONb-
30BaTb chopmyny Xaptnu [3]

H =logN,, 2

roe N0 — YMCO BO3MOXHbIX paBHOBEPOATHOCTHbIX MCXOAO0B.

BbiGop ocHOBaHMS norapudMa CBsidaH C BbIGOPOM eauHULbI M3Me-
peHus KornyecTsa MHdopMaumu. Konnyectso MHopMaumi, Heobxoam-
MOW Ans BbiGopa OnpefeneHHoro BapuaHta M3 N paBHOBEPOSTHbIX
BapuaHToB, pasHo l0g,N (GuT). Mpn paccMOTPEHUM HepaBHOBEPOSIT-
HOCTHbIX BapUaHTOB KOMMYECTBO MHAOpMaLmK, HeoGXoaAMMoe Ana pas-
peLLeHIs! HeonpeaeneHHOCTM onpeaenseTcs COOTHOLIEHNEM

N 1 N
H=>(p, logzg);;pi =1, (3)

i=1
rae P; — BEpOATHOCTb UCXoAa i; N - o6u.\ee YMCNo UCXOoA0oB.

IpaHn guarHocTuyeckoro rpada AOMKHbI BbIOMpaTbCcs Takum obpa-
30M, 4TOObI COKPaTUTL ANKHY AMarHoCTUYeckoro anroputma. lpu atom
MOTyT KOMBMHMPOBATLCSH Pa3nuyHble CTpaTer AOCTUXEHUS Hanbonb-
Wwen 3ddeKTMBHOCTM. [lnarHocTiyeckast onepauus Hambonee xena-
TenbHa Npy BbICOKON MHAOPMATUBHOCTH, BbICOKOI AOCTOBEPHOCTH, HIU3-
KO CMOXHOCTM U TpyaoemkocTW. Onepauum MoryT BblIGUpaThCs Takum
06pa3om, 4Tobbl NOATBEPAUTL MMM MOABEPrHYTb COMHEHMIO Hanbonee
BO3MOXHble npeanonoxeHns. OgHako ecnn cebecToMmMocTb onepaLmuu
OTHOCUTENbHO BbICOKAs, TO PacCMaTpuBAlOTCH BapWUaHTbl C MeEHbLLEN
ce6eCcTOMMOCTbIO 1 MEHBLLEN NHEOPMATUBHOCTbIO, NO3BONAIOLLMNE NEpe-
pacnpefeniTb BO3MOXHOCTb MEHee BEpOSITHbIX MPEANONoKEeHNA 1 Ta-
kuM 06pa3oM OTCESITb MeHee BO3MOXHbIE NPELAMONOKEHNS.

Wcnonbays yHKLMM NPUHALNEXHOCTU U 0cobbiM 0Bpa3om opraHu-
30BaHHble 3HAYEHWS MEPEMEHHbIX, MOXHO CBECTW aHanua AaHHbIX K
onepaLyaM Npou3BEeHNst 3HaYeHU KNacTepoB Ha BECOBbIe Ko3du-
LIMEHTbI NOMHOTLI M AOCTOBEPHOCTW C MOCMELYOWNM UX CYMMUPOBAHNA
em. [pu HasHaYeHUN B SKCNEPTHOW CUCTEME LUKanbl rpafaLui nekcude-
CKOW NepeMEHHOI 0ObIYHO MOMb3yTCs «NpaBunoM 7+2». Hamu Bbibpa-
Ha [eBsiTU3HayHas rpajauys, noBbllaoLas MHAOpMaTUBHOCTE BBOAA
MepBUYHbIX CUMMTOMOB.

HeueTkas knaccudpmkaums CMMNTOMOB MO Knactepam COCTOSHMIA
Mo3BOMSET aBTOMATM3MPOBaTbL aHanu3 WHhopMaLum, KOMBUHATOPHLIN
06bem KOTOPOi [OCTUrAET «CTEHbI CRIOXHOCTUY MpUsee aHannse, nepe-
Oopom (BapuaHTOB). Hanpumep, Npu HanuuMn BOCEMHAAUATV AEBATU-
pa3psfHbIX MPU3HAKOB Mbl UMEEM MHOXECTBO ‘BapMaHTOB MOLLHOCTbIO
918, ECTeCTBEHHO, YTO U3y4uTb B AAHHOM CIy4ae BCEBapuaHTbl CoLL-
HbiM nepebopoM He npeAcTaBnsieTcsl BO3MOXHbIM, LienecoobpasHee
CMONb30BaTh MHCTPYMEHTbI HEYETKIX MHTEPBaNbHBIX MaTemaTuk [4, 5].

Ananua sKkcnnyaTaLuoHHbIX CUMATOMOB;, XapaKkTepusyeMblx AeBATH-
pa3psigHON MepemeHHol, LenecogbpaseH € NpUMEHEHWEM HeuveTKON
KnacTepusaLmm 3Ha4eHui no AByM AKameTparibHbIM Knactepam 1 cpea-
Hemy KracTepy, CBMAeTenbCTByIleMy 00 OTCyTCTBMM AaHHbIX. [Mpu
Bbl6Ope BapuaHTa 3Ha4eHNs CUMNTOMa X COOTBETCTBEHHO EMy aBTOMa-
TUYECKWN Ha3HaYaeTCs Lenoe NOROXMTENbHOE YUCHO, MOACTABNSAEMOE B
hopMyrbl NPUHAANEKHOCTW. B AaHHOM MpuMepe 3TO YMCMO NEXMT B
uHtepeane (0;.10). Hamn npegnoxeHo 1cnonb3oBath YHKLMM NpUHaa-
NeXHOCTCrieayIoLLEero Biaa (hopmynbl npuBeAeHs! B cumBonvke Excel)

a=10-(b+c); )
b=5-ABS(5- X); (5)
¢ = OKPYIMIBHU3(1+ X"3/100; 0) . (6)

rae a — knactep OTCyTCTBUS cumnToma; b — knactep HeonpegeneHHocTH
CUMNTOMA; C — KNacTep Hanuuns cuMnToMa.

KnacTep oTcyTcTBMS cumnToMa a popMUpyeTcs MO OCTaTtouHOMY
NPUHLMMY BbIYATAHWEM CYMMbI APYIUX KNAcTepoB OT afAUTUBHOM KOH-
cTaHTbl. Makcumym krniacTepa HeonpedeneHHoct b pocturaetcst npu
BbIOOpE BapuaHTa JIEKCUYECKON NepEMEHHON, MPUBOANMOTO B COOTBET-

CTBME C 4McroM 5. ATO AOCTUrAETCS pasHULEN CPEOHEro 3Ha4eHus u
MOZYNEM pasHuLbl CPEHETO 3HaYeHWUs OT 3HaYeHst BbIOPaHHOMO Bapu-
aHTa. BenuuuHa knactepa Hanuuus CUMNTOMA C HapacTaeT NoCcTeneH-
HOM 3aBMCMMOCTbIO (*3) OT MMHMManbHOrO 3HauyeHWs, paBHoro 1, Ao
MakcumanbHoro — 8. [Ins obecneyeHnst AMCKPETHOCTM MPEeLCTaBMNEHWIA
pesynbTaT BbIYUCIIEHUSI OKPYIMSIETCS 40 MUHUMAnbHOro Lenoro. Mpu
X=5,a=23,b=5nC =2 cornacHo NpesymnLu1 UCrpaBHOCTM & > C.

Ha

mb

?, b _____'___-.
s S i
9 9 b c
Puc. 2. Tpadukn hyHKUMIA MPUHAANEXHOCTM CUMMTOMOB Kractepam
COCTOSTHUN

pachukn gaHHbIX dyHKLWK MpuBeaeHbl Ha pucyHke 2. Mpeanarae-
Mas MoAenb OLEHKM HEOompefieneHHOCTU, UMUTUPYS paccyxaeHus o6
obbekTe, fanroputMax W pesynbTatax AvarHocTMpOBaHUs, fenaer ux
ObICTPBINYK 11 BE30LLIMOOUHBIMK.

[InA 40LeHKN KOPPEKTHOCTM AMArHOCTUHECKUX 3aKIIOYEHMIA Hamu
npeanoxeHo UCToNb30BaTh «OnepaTop COMHEHMIA» BUAA

— Np N
P =1-TpP.Q N, (7
roe Px — OnpefeneHHOCTb HEeNCNpaBHOCTH AUarHOCTUPYEMOi CUCTEMbI
Ex 3 pn — OnpeaeneHHOCTb HEUCNPaBHOCTN dneMeHTa n CUCTEMbI Ex ,

N - o6u.|,ee YMCNO ANarHoCTUpyembiX 3N1EMEHTOB CUCTEMbI Ex ; QX -

pasMepHblit KOIPMULMEHT.
Mpu atom

E, =Xp,Q=L. ®)

113 (8) cnepyet
Q =1/2p,. ©)
Mpepukar (7) cnpaBepnuBe 4718 CUCTEMBI, COCTOSLLE KaK M3 cnpas-
HbIX, TaK 1 U3 HEMCMPaBHbIX 3IEMEHTOB, MPW 3TOM UCTIPaBHbIX 3NEMeH-
TOB [OIMKHO ObITb BOMbLLE YeM HencrpasHbIX. POpMUPOBaHUE CHCTEMbI
E, w3 anemenHToB MHOxecTBa Ma ans cobniofenns cnpaeefnneocTu

BbIpaXeHUs (7) [OMKHO OTBeYaTh TPEGOBAHMI0 MEPAPXUYECKOTO PaBeH-
CTBA U CUCTEMHOM HE3ABMCUMOCTM 3MIEMEHTOB, TO ECTb KaXZblil U3 pac-
CMaTpUBAEMbIX 3MIEMEHTOB MOTEHLMANBHO MOXET ObiTb €6 HOCUTENEM,
MpUYeM OfHW PacCMaTpUBAEMbIE 3MEMEHTbI HE MOTYT BKrtoyaTh B cebst
Opyrie B KauyecTBe COCTaBHbIX YacTey. BblpaxeHue YyBCTBUTEMbHO K
CTEMEeHN KOHTPACTHOCTU MONy4aeMblX AMarHOCTUYECKUX [AaHHbIX. Yem
fonblle pasnMualoTCsl 3HaYeHUs AaHHbIX, TeM 6onee UHPOPMATUBHBIM
SBMAETCS AMarHOCTMPOBaHWE.

[nsi NOsiCHEHWsi CBOWCTB A@HHOTO OfiepaTopa COCTaBUM AEMOHCTpa-
LIMOHHY0 (DYHKLMIO M NOCTPOUM rpachuk Ans ABYX aneMeHToB & u b,
TaKuX 4To

f(p)=axbxn",nu b=1-a,

a0{0,3 09, n=2. (10)
B pesynbTate umeem yHkUmio
f(p)=4(a-2%). (11)

pachuk AaHHOM GhyHKLMKM Ha OTpe3ke 3HaueHni aprymenTa [0,1; 0,9]
(puc. 3) npeactaenset coboi napabony, 4to 6nM3KO K Knaccuyeckomy
MOHWMAHMIO CBOWCTB 3HTPOMUM.
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Puc. 3. ['pacuk AEMOHCTPALIMOHHOM (PYHKLK «onepaTopa COMHEHUI»

[NoaTeepxaeHueM aBnseTcs rpacvk yHKUMNA Konnyecta MHAOP-
Mauun H Heobxogmmoro ansi paspeLueHus HeonpeaeneHHocTH (hopmy-
na WexHoHa) npu asonuHom ucxoae p v (1 — p) [6]

1 1
H =plog,—+(1-p)log, —. 12
plog, = ( |o)09121_IO (12)
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Puc. 4. Mpacukn dyHkumi LerHoHa (H) n cTeneHHom (H1’35)

Ha pucyHke 4 npusefeH rpaduyeckuit Bug AaHHOW 3aBUCUMOCTY.
CpaBHuBas rpacvku, NpeacTaBneHHble Ha pucyHkax 3 1 4, npu HekaTo-
poit pasHuLe B abCOMIOTHbIX 3HAYEHWsIX, OKa3blBAETCS, YTO'XapakTep
3aBucumocTen npefcTasnsieT cobol napabony. Mcnonb3oBaHuem Cre-
NeHHoro koadduumeHta 1,35 MOXHO BOCTUYL COBMafeHs \3aBUCUMO-
CTeil 1o TPETLETO 3Haka nocne 3ansTol (Ha pucyHke 4kpueas HAC).

HepaBHOBEPOSATHOCTL BApPUAHTOB (MCXOAO0B) CHUXAET, CTENEHb He-
OMpPeAeneHHOCTU 1, TeM CaMbIM, YMEHbLIAET KOAYECTBO MHEOpMAaLK,
Heobxoanmon An1a ee paspelueHns. Mo Mepe HaKkONAEHMS MHGOpMaL
11 BO3pacTaH1s OMpeAeneHHOCTM LieHHOCTb MHOpMaLW nagaeT, a npy
NpeBbILIEHNN 333aHHOMO NOPOra ONpeeneHHOCTOHa TepSIET LIEHHOCTb
1 CHMTaeTCs M3ObITOUYHON.

Takvm 06pa3om, npeanaraeMblii «ornepaTop COMHEHIS» MO3BOMSET aB-
TOMaTM3MpOBaThL MPOLIECC Onpenefierns athdEKTMBHOCTI MOMyYeHNs W Jo-
CTOBEPHOCTb AMarHOCTUHECKOTO 3aKITIOYEHIS U SBNISETCS MHOMKATOPOM LieH-
HOCTY (3Ha4MMOCTH) NOMy4aeMoil COBOKYMHOCTY AMArHOCTAHECKIX AAHHBIX.

Cuctema no3sonsieT 06beaNHUTL Pa3po3HEHHbIE JaHHbIE B €ANHbIA
MHdopMaLMOoHHbI Brok. Ha HavanbHOM 3Tane BBOAATCS [aHHbIE, Nosy-
YaeMble B pesyrbTaTe onpoca KiMeHTa 1 TecT-apansa (3KkCryaTaLmon-
Hble CUMNTOMbI). 3TOT Ba3nC CUMNTOMOB AOMOMHAETCA MH(OPMaLed,
nony4aemoit B pesynbTate SKCMPECC ANarHOCTUPOBaHMA (KO[OB caMo-
AMarHoCTMPOBaHMS, M3MEHEHWS TOKA BbICOKOTO HaMPSHKEHMSI CUCTEMbI
3axuranus, BubpokonebaHuit aBuraTens, OUHaMUYECKUX NapameTpoB
oTpaboTaBLLMX ra30B W OTHOCUTENBHON KOMMPECCHM LMIMHEOPOB MO TOKY
craptepa). [lanee B aBTOMaTUYECKOM PEXUME NPOM3BOANTCA pacnpepe-
NeHWe BECOB BO3MOXHbBIX HEWCTPABHOCTEN MO Knactepam COCTOSHWNA
anemeHToB cuctem fpuratens. pu 3TOM BBIMMEAEHNS ONMpatOTCs Ha
3KCMpecc-AnarHoCTUPOBaHNE NO pesyrbTartam HapyLUeHNIt BocnnameHe-
HWS W CropaHus TONNMBOBO3AYLIHOM CMECH B LmMnuHApax. Ha cnepyto-
Lyem Lare npou3eoauTcs yriybneHHas npoBepka Hanboree BepoOSTHOMO
NPeanonoXeHns: C UCMoNb3oBaHWEM 0asbl CRAPABOYHOM MH(OPMALMK
AutoDATA. PesynbTaT 06nasaeT BbICOKOM AOCTOBEPHOCTLIO.

3aknioyerme. Viccnenosana BOIMOXHOCTb MOBLILLEHUS [OCTOBEPHO-
CTI BMOPOAKYCTUYECKOrO AWarHOCTIPOBaHWS MCMOMb30BaHMEM KOMMbIO-
TEPHbIX CPeACTB ANs aHanw3a.nornydaemoit nHdopmayum. OcobeHHo-
CTbl0 [AMarHOCTUpOBaHUS ABTOMOBMIbHBIX ABUraTeneil (kak CroXHOM
CUCTEMbI) MO napameTpam BuOpoaKycTuyeckux konebaHuit sBnseTcs
MHOrO3Ha4YHOCTbMHhopMaLKuy cogepxalLeiics B curHane. Mpeacrasne-
HWe WHGOPMalMM Ha OCHOBE MOCTYJIaTOB TEOPUN HEYETKNX MHOXECTB
obneryaeT ee uenonb3osaHe.

lMopsAoK BbINONHEHMS Onepaumii Npu [UarHOCTUPOBaHUK onpefe-
NAeTCs [ANarHOCTUYECKOM NMPOrPamMMOiA, COCTOSLLE 13 MaTeMaTUYECKuX
W NOrMYeCku, CBA3aHHBIX anroputmoB. Mpeanaraemas MeToauka OTmYa-
€TCA OT CYLLECTBYIOWMX B APYrX 0BNacTsX TEXHUKN y4ETOM KOHCTPYK-
TUBHbIX, OCODEHHOCTE aBTOMOBMIBbHBIX ABUraTenen U MCMonb3yembix
A5, AMarHOCTMPOBaHNS MHCTPYMEHTaNbHBIX CPEACTB.
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IVANOU V.P., UVAROU G.A. Perfection of system of diagnosing petrol automobile engines
In article it is offered to automate the analysis of the data received tool vibroacoustic by a method together with the data of other methods, thus, for
overcoming of combinatory complexity it is offered to use a mathematical apparatus indistinct clastering.
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