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MATEMATHYECKOE MOJAEJINPOBAHUE BBIGOPA UH®OPMATHUBHBIX
IMPU3HAKOB JJIsA AHAJIU3A COCTOAHUSA NTPOLECCOB JKUBHEHHOI'O
HUKJIA PAAMOSJEKTPOHHBIX CPEJACTB

[peamerom wuccienoBaHusA SBASIOTCS METOABI M MOJETM M3BICUCHHUS MHGOPMAIMM O MPOIECCaXx >KU3HEHHOTO IHKIa
PaIHO3JIEKTPOHHBIX CPEICTB Ha dTamax NPOSKTHPOBAHMUS, NPOHM3BOJCTBA M SKCIUTyaranuu. Llesqbio sBisiercst pa3paboTka OCHOB
Teopuu nenoctHoro Monutopunra JXKI[ POC Ha sTamax nx npoeKTHpOBaHHS, IPOU3BOACTBA U AKCILTyaTaI[lH, B YaCTHOCTH Pa3BHTHE
nH()OPMAIIMOHHBIX MOJENEH Il MOHHTOPHHTA TT0Ka3aTelel )KU3HeHHOTo nukia B npoussoactse POC. JlocTmkeHre MOCTaBICHHON
nenu oOecreynBaeTCsl IyTeM pemIeHHs TaKWX 3a/ad: HCCIeOoBaHHE W pa3paboTka METONOJIOTHH pemIeHWs 3aaad BhIOOpa
MH(OPMATUBHBIX TPU3HAKOB, Xapakrepusyroumx coctosuue KL POC; BbiOOp MHMOPMATHBHBIX MPU3HAKOB, XapaKTEPU3YIOUIHX
cocrostaue mporeccoB JKI[ PDC; umaentudukanms cocrosuus mnpoieccoB KL POC. [lns pelieHus OCTaBACHHBIX 3a1ad
HCTIOJIb30BATINCH OOICHAYYHBIC METO/ABI: OCHOBHBIC MOJIOKECHHUs (YHKIMOHATILHOTO aHain3a, HEPaBHOBECHOH TEPMOIMHAMUKH,
OIICHUBAHUS U TPEICKa3aHUs CIy4YalHBIX MPOLECCOB, METOABI ONTHMHU3AIMU, pacHmo3HaBaHus o0pa3oB. [lomydeHsl crenyromiue
pe3yabTaThl. Pa3zpaboTaHbl MeTOJABI pelleHHs 3a7ad BbIOOpa MH(POPMATHUBHBIX Npu3HaKoB st MoHuTopuHra JKI[ POC myrem
kiaccudukamun cocrossuuit POC n mponeccoB XKL B mpocTpaHCTBE NMPHU3HAKOB, KKABIH M M3 KOTOPBIX MMEET OIpeelICHHYIO
3HAQYMMOCTh, YTO IO3BOJIMJIO HAWTH KOMIUICKCHBIH KpUTepui M (opMain3oBaTh Hpolenypsl Beidopa. [Ipm HemocTaTouHOM JUIS
KOPPEKTHOH KJIaCCH(UKAIMN KOJNYECTBE AalPHOPHBIX JAHHBIX IPEUIOKEHBI IBPUCTHYECKHE METOABI BBHIOOpA II0 KPHUTEPHSIM
WCTIOJIb30BaHUS  0a30BBIX MPOTOTHIIOB W HWHGOPMAIIMOHHBIX MPUOPUTETOB. BbIBoabl. [IpencraBieHo pemieHne 3agadu
MaTeMaTHYEeCKOTO MOJICITUPOBAHUS GYHKINHA 3 HEKTUBHOCTH MPOIECCOB KU3HEHHOTO UK PaJIHOICKTPOHHBIX CPEICTB U BBIOOpA
HH(MOPMATUBHBIX MpU3HAKOB i MoHuTopHHra XKL POC, myrem kinaccudukanuu cocrostauii POC 1 mpoieccoB )KU3HEHHOTO IMKIIA
B IIPOCTPAHCTBE MPU3HAKOB, KKIBIH M U3 KOTOPHIX MMEET ONMPEICICHHYI0 3HAYUMOCTh, KOTOPOE TIO3BOJIMIIO HANTH KOMIUIEKCHBII
KpuTepuii u Gopmanu3oBaTh npoueaypsl BeiOopa. Pemenne 3agaun uaentuduxanun XKL POC npexycmaTpuBaeT co3naHue MpaBuil,
KOTOpBIE OIPEACISIOT COCTOSIHUE DPAAMOICKTPOHHBIX CPEICTB. PaccMaTpuBaroTCsl cilydan HEIOCTAaTOYHOTO JUIsI KOPPEKTHOM
KJIacCH(UKAIMN KOJNYECTBA AllPHOPHBIX TAHHBIX, IPEJIOKEHBI MPUOIVDKCHHBIE METOJBI BBIOOpA MO KPUTEPHUSIM HCIIOJIB30BAHUS
0a30BBIX INPOTOTUIIOB M WH()OPMAIMOHHBIX NPUOPHUTETOB. [IprMeHeHWe (GYHKIMHU U JEJNCHHUS MHOXECTB B HPOCTPAHCTBE
napaMeTpoB ¥ (OopMyJIHpOBaHUS IPaBHJ, KOTOPBIE PETYIUPYIOT COOTBETCTBHE MEXIy Ha0OpaMH NapaMeTpoB M 3HAUYCHUSIMU
mokazareneit 3G pekTHBHOCTH, JatOT BO3MOXKHOCTh 00ECTICUHTh UACHTU(UKAIIMIO COCTOSIHUHN B MPOIIECCE MOHUTOPUHTA KU3HEHHOTO
LUKJIA PAJUOIIEKTPOHHBIX CPEICTB.
KuiroueBble ciioBa: nHPOpPMaTHBHBIC TPU3HAKH, HACHTUPHUKALUSA cocTostHUI POC, MOHUTOPHHT KH3HEHHOTO IUKJIA.

Beenenne Pa=12 ..mk=12 . k;l=12 ., k

OyHKUHOHATbHAS 3a1a4a BEIOOPA HH(OPMATHBHBIX e xék — €CTh 3HAUCHHS j-TO NpHU3HAKa K-ro oObekTa
NPU3HAKOB [T MOHHTODHHIA OKH3HEHHOTO  IHKJIA

paznosnekTponHsbix cpeacts (KL POC) mosker pemarses — P-TO Kiacea, T.e. 00bekTa §-To Kiacca, T.e. 00bekta Wy .
B paMKax METOJOJIOTHUH Pa3pabOTKH CIOBapsl PU3HAKOB B B kadecTBe Mepbl ONM30CTH MEXIy OOBEKTaMHU
CHCTeMax KIIACCU(UKALMN M PACIO3HABAHHS COCTOSHHS
obbektoB [1-4].

B pabouem cioBape ciieqyeT HCIIOJIb30BaTh JIUIIb

q’

JIAaHHOTO KJlacca Qp, p=1 2, .., m, OymeMm

WCIIOJIb30BATh BEIUUUHY [5]

NIPU3HAKKM, KOTOpBIE, C OJHOH CTOpPOHBI, Hauboiee Kk

~ 2 p p
UH()OPMATHBHBI M, C JPyrodl CTOPOHBI, MOTYT OBITh S(Qp) _ dZ(ka1WpI) 7 2)
JOCTYIHBIMH JIJIS1 U3MEPCHMUSI. kp -1 o o

Omnpenenenue CloBaps TNPU3HAKOB B  YCIOBHUSX
OI‘paHI/I‘IeHI/Iﬁ Ha CTOUMOCTb CO3JJaHUA TEXHUYCCKHUX
cpencts  HaOmroAeHuid uMeeT ocobeHHoctu. Ecnm

KOTOpasi UMEET CMBICI CPEJHEKBaJApaTHUHOro pasdpoca
KJacca WIM CpeJIHEKBaJIpaTHYHOro pa3zdpoca OOBEKTOB

BHYTpH Kiacca €2, B Ka4ecTBE Mepbl OJIM30CTH MEKIY

NpHU3HAKK O0BLEKTOB 0003HAYMTH uepes O j» 1=12,.N, pr
TO KaXIbIH 00beKT B N-MEepHOM IPOCTPaHCTBE MPU3HAKOB OOBEKTaMH ~ [AHHOW Tapbl  KIACCOB Qp u Qq,

MOXEeT  OBITh  TpeACTaBIEH B  BHAE  BEKTOpa p, q=1 m, — BeIHduHY
’ ey 1

x =00, X, XN) KOOD/IHHATHI KOTOPOTO
XapaKTEPU3YIOT CBOUCTBA OOBHEKTOB. 1 Sk
Juis ompenencHus Mepbl OMM30CTH WIH IMOA00US R(Qp,Qq) = K szz(wpk,wm) ) (3)

MECKIY 00BEKTaMU B N-MepHOM BCEKTOPHOM HPOCTPAHCTBE P g k=1 1=1

IIPU3HAKOB BBOAUTCSA METpPHKA. MOXHO TI0JIb30BaThCS KOTOpas UMEET CMBICI CPEIHEKBAJPATUYHOIO pa36p0ca

BKJIMJJOBOM METPUKOK
3 JIOBOM METPUKO 00BEKTOB KIIACCOB Qp u Qq .

N ; COBOKYITHOCTB IIPU3HAKOB 00BEKTOB
A2 (W W) = D (x5 1)? (1) ’
pk Hal pk g /¢ UCTIONIb3YeMbIX B paboyeM clioBape, MOMKHO OIHCaTh
y p pe,
= N-mepubIM BekTopoM A= (¢4, ...,y ), KOMIOHEHTHI
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KOTOPOro IMpUHHUMAIOT 3HaueHus 1 wiu 0 B 3aBUCUMOCTH
OT TOro, HMEETCSI WM OTCYTCTBYET BO3MOXKHOCTh
OIIpe/IeTICHUs] COOTBETCTBYIOLIETO IPU3HAKA OOBEKTA.

C ydeTroM « KBaJpaT PacCTOSIHUA MEXAY ABYMS

obbekTaMu Wy 1 Wy,

N
2 j j 2
A% W, Wo) = Do (D —xD )% (@)
j=1
CJ'IeIlOBaTeJ‘ILHO, CpCAHCKBAaAPpATUIHBIC pa36pocm

xnacca 2, u 06beKkToB K1accoB 2, u 2y mMoryr ObITh

3aITMCaHbl COOTBETCTBCHHO TaK

kp Kp N
S(2p) = ki K l 1222 a6y =07 6)
p "p T Tk=l 1=l j=1
1 1aay » -
R(Q,,Q) = k—k—zzz%(x(’)pk—x(])m)z (6)
p Kok 1= 2

MOXHO HCXOAUTH M3 TOrO, 4YTO 3aTpaThl Ha
UCIIONB30BAaHME  MPU3HAKA  MPONOPLUOHANBHBI  HX
UHOOPMATUBHOCTH, T.€. TOMY KOJIMYECTBY HPU3HAKOB
OOBEKTOB, KOTOpBIE C UX IIOMOLIBIO MOTYT OBITH
onpeneneHbl. OTO MPeanoIokKeHne (0CTaBiAs B CTOPOHE
BONIPOC O TOYHOCTHBIX XapaKTEPUCTHKaX CPEICTB
HaO0JII0IEHN) HOCUT IOCTaTOYHO OOIIMNA XapakTep.

Takum oOpa3oM, 3aTpaTbl Ha HCIIOJIL30BaHHE
MPU3HAKOB

N
CZC(al,...,aN)ZZCj al f (7)
j=1

rne C. —3arparsl Ha onpeesieHue j-To IPU3HAaKa.
J

B kadectBe = moOKaszarens = KadecTBa WM
3¢ PEeKTUBHOCTH MPOEKTUPYEMOH CHCTEMBI
pacIio3HaBaHUSI PACCMOTPUM (YHKIMOHAJI, 3aBUCSIINN B

obmem ciywae ot dymxkmmn  S(Qp), R(Q,,Qp)

PpELIAIONIEro MPaBKa L(W,{Wg )
I =F[S(Qp); R(€Q,,€); L(w{wy})]. (8)

Mycrs Bemumna L(W,{Wy}) npencrapiser coboit

Mepy OIHM30CTH MEXIY Paclo3HaBAEMbIM OOBEKTOM W H
KJTACCOM Qg, g=1 2, ..., m,

3aJaHHbIM CBOMMU

00BeKTaMu {Wg}. B xadectBe 3TO# Mephl OIH30CTH

paccMOTPUM BEITUYUHY

kQ
kiZdz(w,wg) , 9)

g g=1

L(w.{wg}) =

KOTOpasi SIBJISICTCS CPEIHEKBAIPATHYHBIM PACCTOSHHEM
MEXIy 00beKTOM W K 00BEKTaMH KJlacca Qp.

Pematroriiee  TPaBHIO  COCTOMT B CIIEAYIOIIEM

we Qg , €CIIH

L(wAwy}) =extr L(w{w)). (10)

BaxHO OTMETUTH, YTO YMEHBIICHUE BEIHYHHBI
S(Qp), "cxkatue" 00BEKTOB, MPUHAUICKANUX KOKIOMY

JAaHHOMY KJaccy, HpU OJHOBPEMEHHOM YBEIMYEHHH
R(Q,,Q), T.C. "pa3sBenenne” 00BEKTOB,

NpUHAJICKANINX pa3sHbIM  KiaccaM, oOecleuyuBaeT, B
KOHEYHOM  CyeTe, YIy4lleHHe KauecTBa CHCTEMBI
pacniozHaBaHus. IloaTroMy mnoBbiieHHe 3()()EKTHBHOCTH
cucTeMbl OyneM CBS3BIBATh C JIOCTHDKEHHEM SKCTpeMyMa
(dyakunonana I.

IlocTaHoBKAa 3aJa4M HCCJIEeJ0BAHUA

[MocTaHOBKa 3a/lauu HCCICIOBaHHUS MOXET OBbITh
chopMyITHpOBaHa CIEIYIONIM 00pa3oM.

[IycTh Bce MHOXECTBO OOBEKTOB MO/PA3JCICHO Ha
kmaccel €Y, i=1 ..., M, anpHOPHO ONMCAHBI BCE KIACCHI

Ha s3bIKE IPU3HAKOB X;, j=1 .., N, U Ha co3gaHue

TEXHUYECKUX CPEACTB HAOIIOJCHUI BBIICNICHBI CPEACTBa,
BenMyMHa KoTophlx paBHa C,. Tpebyercs, He mpeBbllas

BBIIEICHHOW CYMMBI CPEICTB, TMOCTPOUTH paboumii
CIIOBaph MPHU3HAKOB, OOCCICUMBAIOIINN MaKCHMaIbHO
BO3MOXKHYIO 3(p(peKTHBHOCTH CHCTEMEI.

Takum oOpa3om, 3amada CBOIUTCS K HAaXOXKICHUIO
YCIIOBHOTO  JKCTpeMyMa  (QyHKOWoHanma Buaa  (8),
T.C. K OTIpEICIICHUIO A peanm3yromero
extr | =extr F [S(Q2,); R(2,,€Q); L(w,{wy})]

[24 a

N
C=) Cja; <Cy. (11)
j=L

Bo3moxHbple Buabl  (yHKIMOHadA. PaccmoTpum
HEeKOTOpble 4acTHele BHIbl (yHKumoHana (11). Ecnm
Tpebyemasi 3((EeKTHBHOCTb CHUCTEMBl PACIO3HABAHUS
MOXeET OBbITh JOCTUTHYTa 3a CueT Oojiee KOMIIAKTHOTO

pacrioNioKeHusT  OOBEKTOB ~ KaXIOro  Kiacca  IpH
COOJIOZIEHMH  HEKOTOPBIX  YCIIOBHHA  OTHOCHTEIHHO
BEJIMYUHBI R(Qp,Qq), TO 3aJadya CBOAUTCS K
HaXO0XKIEHUIO
min ax [S()] (12)
a i=1..,m
npu

N
D Ciaj<Cou RQ,, Q) =R, (13)
j=1

Ecmu tpebyemast 3¢(eKTHBHOCTh CHCTEMBI MOXET
OBITHP JOCTHTHYTa 3a CYeT 'yJaJeHHs Jpyr OT Apyra
O0BEKTOB, IPUHAUISKAIIMX pa3HbBIM  KjaccaM Ipu
COOJIIOICHMH  HEKOTOPBIX  YCIIOBHH  OTHOCHUTENIBHO
Beanauasl S(C)), i=1..,m, To 3agada CBOZHUTCSI K

HaXO0XKJICHUIO

max min

ax.min [R(2;,€2)]

(14)

npu
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N
cha,— <Cy m S(Q)<S). (15)
j=1

Ecmm mamnexamas 3¢p¢GeKTHBHOCTh CUCTEMBI MOYKET
OBITh TIOCTUTHYTA TOJILKO 32 CUET YBEIUYCHHS OTHOIICHHS
PAcCTOSIHUIT MEXy KJIaccaMh K CPEAHEKBAJAPATHYHBIM

pa3dpocaM OOBEKTOB BHYTPH KJIAaccoB, TO 3ajada
CBOJHUTCS K HAXOXKICHHUIO
R?(Q, Q
max min RUQ, Q) (16)
a Pa=lom | S(€;)S(€)
npu
N
cha,— <C,. (17)
j=1

Pemenne 3agauyu Br100pa HHPOPMATHBHBIX
NPU3HAKOB, XapaKTEePU3YIOIIUX COCTOSIHME MPOLECCOB

KL POC
PaccMmoTpenHas Beilie 3a7a4a — 0000IIeHNE 3aa9u
HEJIMHEUHOTO IIPOrpaMMHUPOBAHHSL. VYcnoBus
ONTUMAJILHOCTH JJI1 HEEe MOXHO CGHOPMYIHPOBAThH

CIEYIOUMM 00pa3oM: Ui TOrO YTOOBI BEKTOP c?
SIBJISUICS. ONITHMAJIBHOM CTpaTeruei, HeoOX0qUMMO, ITOOBI
CYIIEeCTBOBANM cKanmsAp >0 u Bektop u={14, ... ti}
TaKue, 4To

n | dP,(C))

Z,Urprj T

r=1
ND
D ci=Cy;
j=1
N

n p .
zﬂr =1y = O,eCﬂuZprij (C?) > W(C).
r=1 j=1

(18)

Beenenue B paccMOTpeHue ckaisipa 3 M BEKTOpa W
YBEJIMYMBACT KOJIMYECTBO HEM3BECTHBIX C?, My 1 [ 10
BETUYUHBI Np +Nn+1. OpHako 4uciIO0 ypaBHEHHI paBHO

YUCITy HEU3BECTHBIX, TaK Kak i joboro I oo 4, =0,
160

NP
D P REC) =W ().
j=1

(19)

Taxum oOpa3om, penieHue cucteMsl ypaBHeHuit (18)
JTaeT BO3MOKHOCTH OIPEAEIHTh COCTaB IIPH3HAKOB
pabodero ciioBaps U ONITHMAJIBHOE paclipeziejieHue 3aTpaT
Ha  CO3JJaHWME  CPEACTB  HAaOJIOAEHWH  CHCTEMBI
pacrio3HaBaHUsI B YCJOBHUSX  HPEIIOJNIONKEHHS O

saucnumoctn P =P, (C j) W OrpaHUYEHH Ha OOIIYIO

CTOUMOCTB 3TUX CPEACTB.

HpI/I OIpaHUYCHUAX, CBA3AHHBIX C BO3MOXXHOCTBLIO
HCIOJIb30BaHUA BCEro CJOBaps MNPHU3HAKOB, BO3HHUKACT
3ajJa4dya BI)I60pa OrpaHUYCHHOI'0 CITMCKa (BHJ'IOTL a0

2-3 mpu3HaKoB). 31eCh MOXHO OPHEHTHPOBATHCSA Ha
pACIONOKECHHE  OTHCNBHBIX ~ KOMIIOHGHT  BEKTOpa
TPH3HAKOB OTHOCHTENBHO TpaHuIl obnactu
paboTOCIIOCOOHOCTH OOBEKTOB MOHUTOPHUHTA.

Tak kak mpu rpaHUYHOM 3HAYEHWH MapameTrpa yjp ,

KOHEI[ BCKTOpa X JOJDKCH HaXOJUThCA Ha TI'paHULC

o0nactd  pabOTOCHOCOOHOCTH, HEOOXOIUMO  YTOOBI
BBITIOJTHSJIOCH PABEHCTBO
X =aly (20)
p =&Y o
Ipwu CTATHCTUYECKOM OIICHUBAaHHUHU
JIOTIONTHUTENGHBIM ~ KPUTEPHEM  JUIS  BBIOOpA  MOXKET
CIYyXUTh  KOIPOHUUHEHT Koppemsiuuu I  MEeKIy

nmapamerpamMu. Tak Kak MaKCHMaJbHBIA KO3(PQPHUITUCHT
KOppensuu 00ecreynBaeT MaKCUMAalIbHOE KOJIHMYECTBO
HHPOPMAINH

Iy =HE)-H(Y ol (21)

cozepxameiics B mapamerpe  Y'. 3mecs H(y') -

i
HauaJibHas JHTPOIHS, HY i) — YCIOBHas JHTPONHS
y

00BeKTa TIoCITe M3MepeHHs mapameTpa Y .

Hcnonp3oBaHue  OMHApHBIX  KOPPEIAIHOHHBIX
QITOPUTMOB JaeT BO3MOXHOCTh IPH YYacTHUH JHIA
npunumaroniero pemenne (JIIIP) ¢opmanuzoBates u
aBTOMATH3MPOBaTh IPOIIECCHl BBOJA, O0OpaboOTKH W
pacro3HaBaHUs MOJIY4aeMOro n300pakeHHs.

HNnentudukanus cocrosinus npoueccos KL PIC

Pemenne 3amaun wnentudukamun KL POC,
MperoiaraeT  CO3JaHWe  MNPaBWI,  ONPEICIITIONINX
COCTOSIHUS POC. IIpuznakamu, MO3BOJISIOILIAMA

pa3jin4arb COCTOSAHHUA 00BeKTa MOHHWTOPHUHTA, SABJIAOTCA
IIoKasaTein B(I)q)eKTI/IBHOCTI/I, KOTOPLIC AJI BBIACJICHHOT'O
COCTOSAHHUA 6yI[yT HMEThb 3alaHHOC WM JKCTPEMAJIbBHOC

3HaueHue. Jng  waeHtndukaumm B mporecce
MoHHUTOpHHTa coctosiHusl POC  mo  HaOmoJaeMbIM
mapameTpaM  HEOOXOAMMO  BBIAETHTE  MHOXECTBO
mapaMeTpoB, Ha KOTOPOM 3HAaueHHe IIoKa3aTelneit
sbdexTuBHOCTH ~ OyAyT  WUMeTh  3aJaHHBIE U
9KCTpEMalIbHbIE 3HAUYCHMS.

OOvexTsl  HaONIONEHWH  —  MapaMeTpel U

xapakrepuctukn POC MOXHO paccMaTpuBaTh, KaK TOYKH
BEKTOPHBIX W (PYHKIMOHANBHBIX MPOCTPaHCTB. Jlis
BCEBO3MOXHBIX Iap TOYEK Ha MHOXKECTBE Q, CyILECTBYeT
OmHapHOE OTHOIICHHE CPaBHHUTEIBHOH 3(deKkTHBHOCTH:
Touka X 3(p(¢eKTuBHee y TOrja W TOJBKO TOT/A, KOrja
(X, y € ®) wnu B uHoii 3ammcu X @y . [Ipn obecneueHmn
KL POC peaercs 3a1aya BeIIEIECHUS pa — MHOXKECTBA
MaKCHMaJIbHbIX 3JEeMEHTOB n3 X 1o OWHapHOMY
ornomenmo ®: X" =Max (Q, @) . Ipexnonaraercs, 4o

pellieHye 3a/aul CyIIeCTBYET, T.e. MHOXKECTBO X  He
nycto. Bo MHOTrHUX 3ajjauax MOXKHO CUMUTaTh, UTO PELICHUE
— MHOXecTBO X — COCTOMT M3 OJHOTO JJIEMEHTa, a
OTHOULIEHHUS MEXAY OJJIEMEHTAaMHU YCTaHAaBIMBAaeTCS C
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nomoipo GyHkuuonanos A(x). Hampumep, Touka X
Alx) <A(y)

3agadax

spdexTBHEE Y
Alx)>A(y) .

TOrga, Kormaa 381051

MoxHO IIoKasaTtb, 4YTO B

onpesiesenust 53bPEKTUBHBIX ToUeK Xy € X Mpu HAMUYHU
orpannmdenuit x € @, oynkumonan f = AA'(xy), Tae
A'(xy) — mpomsBomHas dpemre B TOUKE X, SBISCTCS
omopHsIM (yHKIMOHaIOM K Q)

(f,xp) <(f,x) mmaBcex xe(,.

Takum o0Opasom, 3agaya aHajdM3a pPE3yJbTATOB
HaOMIOZIGHUI B TIpoliecce MOHHUTOPHHIA CBOAMTCA K
OINPEJICTICHUIO  OMOPHBIX  (DYHKIMOHAJIOB B  TOYKaXx
HaOMIONECHUsS, YTO  JaeT  BO3MOXXHOCTH  OIICHUTH
OTKJIOHEHHUE HAaOJII0aeMbIX TOUEK OT d(PPEKTUBHEIX.

B Ttepmunax ¢QyHkumoHanpHOrO anammsa [6,7]:
nycte Q — HEKOTOpOE€ MHOXECTBO B JIMHEHHOM

TomonoruyeckoMm mpocrpanctee E, E' — conpspkennoe
HPOCTPAHCTBO, X, € O — Kpaiiuas Touka Q, K, — konyc

B TOukE Xy (T.e.

BO3MOXKHBIX HallpaBlIEHUH B Q B Touke xg, K, — KoHYyC

KacaTeNbHBIX HampaBleHMH 11 Q B xy. Ecimm
MHOKECTBO JIMHEWHBIX (BYHKIIHOHAJIOB, OMOPHBIX K Q B
TOYKE Xg > 0003HAYUTH 4yepes Q*, TO

Q*=feE" f(x)= f(x) BCEX
OIOPHBIN (YHKIIMOHAN M KpaHAA Touka Xy € O Ia0T
Q. Moxno
ecmi Q — 3aMKHYTOC BBIIYKIOE
Q*=K,*, Tte.
00pa3oBaHHbIE MHOXECTBOM JIMHEHHBIX (DYHKLHOHAJIOB,
OIOPHEIX K Q B X. KoHyc KacaTeTbHBIX HalpaBICHUH

OIS xeQ, Te

BO3MOXXHOCTb  BBIACIIATH MHOXECTBO

IoKa3aTh, 4TO,

MHOXECTBO. TO o0pa3yeT KOHYCHI,

MOXET  OINpEeAeNAThCS  NPOU3BOAHBIMH  Dpemie  OT
orepaTopoB (BBIMYKIBbIX (YHKIHIT), KOTOpPBIE CBSI3BIBAIOT
MHOXKECTBa apaMeTPOB U NoKazaTene 3 HEeKTHBHOCTH.

Paccmorpum  MeTonBI
crocoboB  zamanms K ¢
(bYHKIOHAJIOB.

Bapuanr 1. [Ing koHyca HampaBieHHH yObIBaHHS
Ko . @ynkiuonan A(x) B nuHeiiHOM mpoctpancte E

Haxoxnaenus K* s
HOMOIIBI0  PA3IMYHBIX

uMeer TpomsBoaHyIo A'(xg,g) B TOouke Xy IO

HaTpaBJICHUIO (, T. €. CYIIECTBYET

lim  A(xy+eg)—A(xp) — f(xg).

22
c—+0 & (22)

A(x)

OKPECTHOCTH  Xg

yAOBIETBOpSieT ~ yciaoBuio Jlunmmna B
(mmst
|A(x4_) —A(x2)| < ﬂ”xl - X, || IpH  BCeX (||x1 —Xg || <&,
b —xol| <)) m A'lx.8) <0, Ax) -

HpaBUIBHO yobIBatomuii B Xy, 1 K ={g:A'(xy, g) <0}.

HekoToporo &, >0 Oyner

TOrJa

Bapuanr 2. JIng KoHyca BO3MOXHBIX HalpaBJICHHUI.
B cimy4ae MHOECTBa, KOTOPO€ HE 3aIa€TCS C TOMOILBIO
¢yukimonana. Ecin Q — Bbimykiioe MHOXECTBO, TOT/a
MHOKECTBO HampapjieHus yOwiBanus K, B Touke X

nmeer Bug K, ={A(Q—x), 4 >0},
(re. Kp={g:9=4A(x—x), x€0,A>0}).

Bapuanr 3. J[ns koHyca BO3MOXHBIX HallpaBJICHUI.
B cnywyae ompenmenenus Q ¢ momomibio  ad(GUHHBIX

E-ExE, FE, E -

TOIOJIOTHYECKHE IIpOCTpaHcTBa, B E,

MHOXXCCTB: JIMHEHHBIE

olpeseNsieTcs
MHOXXECTBO NPU3HAKOB 3¢ dekTnBHOCTH, D — nuHenHbIH
omepatop m3 E; B E,, K={xeE, x=(v,x) :
Dx; =x,}, K*={f eE\f =(f,f,): fi=-D*f,},as
KauyecTBe OIOPHOM pazfenstomied (QyHKIMM MOXKHO
UCIIONB30BATh

— * — *

f(x) = (=D* f2,20) +(f2, %) =—(/2, D* % = X3) -

IIpumeHerre d3ToM  QYHKIUH I pa3leiiCHUS
MHOXECTB B IIPOCTPAHCTBE MapaMeTPoB U HOpMyITHPOBKE
MpaBWJI, YCTAaHABIMBAIONIMX  COOTBETCTBHE  MEXKIY
MHOKECTBAaMH IIapaMeTPOB ¥ 3HAYCHUSAMH IIOKa3aTelneit
(b GEKTHBHOCTH, MOXET OOECIeYNTh HACHTU(UKAIIIIO
coctosiHuit B mpotecce MoHutopunra JKI POC.

Bapuanr 4. JIns KoHyca KacaTelIbHbIX HalpaBJICHUH.
P(x) — omeparop u3 E; B E,, nuddepenunpyemsrii B
P'(x)
OKPECTHOCTU Xy, a P'(xy) oroOpaxaer E; Ha Bce E,

OKPECTHOCTH TOYKH  Xg, HETIpephIBHA B
(t.e. muHeltHOe ypaBHeHHE P'(xy)g =5b uMeer pemreHne
0 nmns Besikoro beE,), cOBOKYHMHOCTh KacaTelabHBIX
nanpasnennii K x muoxectey Q={x:P(x)=0} B
Touke X ecTb nopnpocrpanctBo K ={g:P'(x,)g =0}.
BapuanT 5. Iy KoHyca KacaTeJIbHBIX HalpaBICHUM
- TUNUYHBIA Cllydai. Ilycts xeR",
Q={x:G(x)=0,i=1..,n}, tne G;(x) — dyuxuumu,
HeTpepbIBHO AU PepeHIUpyeMble B OKPECTHOCTH TOYKH
Xy, Gi(x)=0, i=1..,n, usekropsl G; (xy) , IMHEHHO

nesasucumel. Torna K ={geR":(G;'(x;),g)=0,i=1...,n}.

3nece E; =R"™, E,=R", P(x)=(C(x), .., G,(x)),
P'(xy) — marpuma mxn, i-ii cronber KOTOpoH paBeH
G '(xo) -

Bapumant 6. B mpomecce MOHHUTOPHUHIA HYXKHO
orpezennTh obecneunBaeTcs Ju 3G (eKTUBHOE 3HAUYEHHE
¢dynkuun — xapakrtepuctuku POC w(z), B mpocreiimem

ciydae 3KcTpeMaibHOe 3HaueHue auddepeHunnpyemoit
[[EJIEBOW (DYHKIMU OJHOTO TEPEMEHHOro, I Yero
HEOOXOMMMO TPOBEPHUTH PaBHA JIM MPOU3BOIHAS HYJIIO
mpu  HabmogaeMoM — 3HaueHMHM — mapametpa. s
MHOTOMEPHBIX TENeBBIX (DYHKIMHA W MX apryMEHTOB 3Ta
3a/1aya  MOXKET pacCMAaTPUBATLCS B paMKax TEOpHUH
MHOXECTB U (PYHKIIMOHAIILHOTO aHaJH3a.

dopmanuzanus B 3aja4e HaO0JI0IeHUS
ONTUMAJILHOW HACTPOMKH, Kak oJHOro K3 mpoueccoB KL
POC, 3akmouaeTcss B TOM, 4YTO HEOOXOAMMO OLIEHHTh
ONTHUMAILHOCTh (DYHKIIMH Mporiecca HacTpoiiku V(z) € M

rae Z — mapaMerp, ONpeaelSIFONINil YMCIIOBOE 3HAYCHHE
TpeOyeMoii XapakTepuCTHKH W(Z) OOBEKTa HaCTPOUKHU

st obecrieyeHns: Takoi (ha3oBOM TPAeKTOPHH, KOTOpast
obecrieunBaer pasernctBo  W(0)=c, W(Z)=d wu

OKCTpEMAJIbHOC 3HAUYCHUSA HHTEIPaJIbHOTO (1)yHKIII/IOHaJ'Ia
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z
J' ®&(W(z),v(z),z)dz» TIPM HAIMYUA CBS3M, 3a[1aBaeMON

0
dw(z)

I PepeHnanbHBIM YPaBHEHHEM ——~2 = §(w(z),v(2), Z) -
dz
B 3amaJax, TpeOYIOITHX MaKCHUMaJIbHOTO
COOTBETCTBUS  ONTHMU3UPYEMOW  XapaKTCPUCTHKH H

HEKOTOPOM JKeJIaeMO#, HaXOOUT NPUMEHEHHE KpUTEPUi
MHHIMYMa CPEJHEr0 KBapaTHIECKOTO OTKIOHCHHS

W, (X) =(Y(X)-Y")?, (23)

rae Y* — kemaeMoe WM TpeOyeMoe MO TEXHUUCCKOMY
3aJITaHHIO 3HAYCHUC XaPAKTCPUCTHKH.

Jnst  XapakTEepHCTHUKH, 3aJaHHOMN
Ha0OpOM TOYEK, IieneBast GyHKIUSA

JAUCKPCTHBIM

N
1 *2
Wy (X) == 7 (Y (X, p)-Y)?, (24)
N 4
=1
rre N — 49nucno TOYeK AMCKPETH3alUM HE3aBHCHMOW
MIEPEMEHHOI p;
Y(X,p) -
XapaKTEepUCTUKH B i-0if TOUKE MHTEpBaJIa TUCKPETU3ALINY;
¥ — BecoBod KO3(DGUIUEHT 1-T0 3HAYCHUS
ONITHMU3UPYEMOH XapaKTEePUCTUKH, oTpaxaronen
B2)XHOCTh 1-OW TOYKHM MO CPaBHEHUIO C JPYrHMHU (Kak
npasuio, 0<y; <1).

3HA4YCHUC OHTHMHSpreMOﬁ

B HexoTOpBIX 3a7adax ONTHMH3ALMUN HEOOXOIHUMO
00ecrieuynTh  TPEBBINICHUEC WM HE  IPEBBIIICHUE
ONTUMHU3UPYEMOM XapaKTePUCTHKOH HEKOTOPOTO
3aJaHHOTO YPOBHS. OTH KPUTCPHUH ONTHMAIEHOCTH
peaTU3yIOTCS CIEAYIOMIUME (DYHKITUSIMHE:

- JUTst 00ECTIeYCHHUS TIPEBBIICHHS 3a]AHHOTO YPOBHS

npu Y(X)ZYH*,

(25)
(Y =Y (X)? npu Y(X) <Yy

W3(X) =

- U1 O0ecliedeHUs] HENPEeBBIIICHUS 33JaHHOTO
YPOBHS

0 npu Y(X)<Yg,

. 5 (26)
(Y (X)=Yg)?npu Y(X) > Yg,

W4 (X ) =
rae YH*, YB* — HibkHsIs 1 BepXHSSI TPAHULIBI IOTTYCTUMOM
obnactu juis xapaktepuctuku Y (X).

Ecrmn  HeoOxomammo, 4YTOOBI  ONTUMH3UpYEMas
XapaKTepUCTHKA TPOXOAMIAa B HEKOTOPOH IOMyCTHMOM

30H¢ (KOpHAOpe), UCIONB3YIOT KOMOWHAIIMIO JBYX
MPEABIIYIINX KPUTEPHEB ONTUMAILHOCTH

0 npu Yy, <Y(X)<Yg,
(Y (X)=Yg)?npu Y(X) > Yg,
Y =Y (X)) npu Y(X) < Y,.

W (X) = (27)

B Tex cmyuasx, korma TpeOyeTcs peann3oBaTh JUIIb
(dbopMy KpHMBOW, WIHOPHpPYS TIPH 3TOM HOCTOSHHOE
CMEIlleHHe [0 BEpPTUKAlU, MWCHOIb3YeTCs KpUTEpUil
caBura

N
W(X)=D 7 =Y (X, p)-Y,)%  (28)

i=1

1<, .
me Yo, =1 20 =Y (X, p).
i=1

OT BUAa MeNeBOM (QYHKIMM 3aBUCAT Ba)KHBIC
XapaKTepUCTUKH  BBIUMCIMTEILHOTO TIpollecca U, B
MIEPBYIO OYepeb, CXOAMMOCTh TPOIecca ONTHMU3AIHMH.
3HaKU IPOU3BOIHBIX IEJIEBON (QYHKIIMH 110 YIIPaBISCMBIM
mapaMeTpaM HE OCTaloTCsA IOCTOSHHBIMH BO BCEH
JIOMTYCTUMOM 00JaCTH, MOCIEHEe 00CTOSATEIBCTBO BEACT
K HUX OBPaXHOMY XapakTepy (Hampumep, 3agauu
CXEMOTEXHUYECKOTO MPOCKTUPOBAHUS), YTO MPUBOJIUT K
OOJBIINM BBIYHCIUTEIILHBIM 3aTpaTaM U TpedyeT 0co0oro
BHUMAaHUS K BBIOOPY METO/Ia ONITUMH3AIIUH.

Jpyroii 0cOOEHHOCTBIO LIENEeBBIX (YHKIUH SBIISETCS
TO, 9TO OHH OOBIYHO MHOTOIKCTPEMANbHBIC M HapsIy C
rmo0anbHBIM ~ MHHAMYMOM — HMMEIOTCS  JIOKaJbHBIC
MHUHUMYMBEI.

O6mui Ki1acc 3amad MACHTH(PUKAIIUH MHOXKECTBA
3 heKTUBHBIX penIeHui COCTaBIISIOT 3aJ1a9H
MHOTOKPUTEPUAILHON ONTUMH3AIMH. Onu
XapaKTePU3yIOTCA TEM, YTO OHMHAPHOE OTHOIICHHE Ha

MHOXKECTBE  aJbTEpHATUB, M3 KOTOPOIO  CIEAYeT
OCYILIECTBHUTh BHIOOpP, CBSI3aHO ¢ HAOOPOM IOKa3aTeae —
KpUTEpHEB,  OOpa3yloIIUX  BEKTOPHBIH  KpUTEpPHH
3(hHEKTUBHOCTH. ot10 OuHapHOE OTHOILICHHE

MOPOKAACTCA pa3IMIHbIMU crocodamu. TaK, €Cln

W(X) = W(X),...W™(x)) (29)

BEKTOPHBIH KPUTEPUIl Ha MHOXECTBE X, TO OHMHapHOE
OTHOIIICHHE MOXeT OBbITh OTHomeHueM I[lapero wim
otHomenneM Creiitepa. B nmpyrux ciydasx OwHapHOE
OTHOIIICHHE Ha X 3aJaeTCsd CHCTEMOW TNPEANOYTCHHIMA
JIITP. TIlpenmonaraercs, YTO OCHOBHBIM HCTOYHHKOM

nHPOpMALIMK  SBISIETCS.  YENIOBEK,  PAaCIoJIararolIuii
CBEJICHUSIMH, JIOCTaTOYHBIMHU JUTST TPUHSITHS
(€IMHCTBEHHOTO)  pElIeHUs.  BBISBICHHE  CHUCTEMBI

npeanourennit JIIIP mpencraBisier coboit ogHy W3
TTIaBHBIX MPOOJIEM IMPH PEImIeHNH MHOTOKPHUTEPHUAIBHBIX
3ama4. OOBIYHO TPOLEAYPHI BBISABICHHUS NPEANOYTCHUN
JIIIP  ctpositca  Ha  SI3bIKE  BEKTOPHBIX  OLEHOK
IbTEPHATHB, T.€. HAa OCHOBE 3HAYCHUIl BEKTOPHOTO
KPHUTEPHSL.

[punsatue perrenuii JIIIP cmocobcTByeT oThHICKaHMe
MHOxkecTBa [lapero wumum MHOxkectBa CrediTepa 1O
kpurepuio (29), 371ech METOMOJOTHYECKHE NpOOJIEMBI B
3HAYUTEIbHOI CTEIEHN TEPSIIOT OCTPOTY, MOCKOJIBKY yKe

4ETKO OTIpeIeNeHO TOHATHUS pemeHus
MHOTOKpHUTEpHaIbHON 3amaun. OcTaroTcs TPYIHOCTH
BBIYUCIUTEIFHOTO xapaxTepa, TUITYHBIE IS

AKCTPEMAIIbHBIX 3a/1au.

Meroapl pemeHnst 3a1add Moucka 3(PQEKTHBHBIX
(ontumanbHeix 1o [lapeto) u  ciabo3¢ddexTuBHBIX
(ontumanbHeIX 10 Crieiitepy) albTepHATHB WHTEHCHBHO
passuBarotTcs [8—10], nMerorcs peanu3oBanHble HAa OBM

NpOTpaMMBbl, ITAaKeThl ~IMPOTPaMM M NPOTPaMMHBIE
CHCTEMBI.

Bonpiiod "HarmsgHOCTRIO" 00MAAIOT AJITOPHUTMEL,
OCHOBaHHbIE HA  CKIIpPU3alMd —  CBEIEHHH K
rapaMeTpu4eckoMy  CeMEHCTBY  3aJady  CKaJsIpHOU
ONTHUMU3AIINH.
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W3 BeImykJOro aHamusa ClenyeT, 4YTO €CiIH BriBoabI
X € P(X,W) - »ddexruBHas TOYKa B JIMHEHHON
MHOTOKPUTEPHAIHHOH 3a/1a4e (C TMHSHHBIMA KPUTEPHAMU ABTOpamMi pa3pabOTaHBl METOZbl PCIICHHs 3aja4
B MHOTOTpaHHuKe X), TO CyIIecTBYeT BeKTop A BbIOOpa MH(GOPMATHUBHBIX MPH3HAKOB JJII MOHHTOPHHTA
XKL POC, nyrem knaccudpukauuu cocrossHuid POC wu

m . U npoueccos XK1 B mpocTpaHCTBE MPU3HAKOB, KaXKABINA U U3
AeA=3AeE" /4 >0,i=1.., m; A4 =1, KOTO

pPbIX HMMEET OIpPEAENICHHYI0 3HauyuMOCTh, 4YTO

= MO3BOJIUJIO  HAWTH  KOMIUIEKCHBIH  KpUTEpUH U

TaKOH, YTO X. SIBIISIETCS PELICHUEM 3a/ayll JTUHEHHOTO U (bopmanu30BaTh NpOLEAYpPHl BbIOOpa HH(POPMATHBHBIX

npu3HakoB. [lpu HemocTtaTO4HOM [Jii  KOPPEKTHOU

HEITMHEHHOTO MPOrpaMMHPOBAHUS
KIacCU(UKamuyM  KOJNMYECTBE  ANPHOPHBIX  JAHHBIX

m . TIPEUTOKEHBI IBPUCTHIECKHE METOJIbI BBIOOpa
221- W (x) - TE“)?‘ . (30) HH(POPMATHBHBIX MPU3HAKOB o KPUTEPISIM
i=1 HCIIONTB30BAHUS 6a30BBIX MPOTOTHIIOB 5§
OGpatHo, s moGoro A € A pemenne 3agaun (30)  HHPOPMAUHOHHBIX IPHOPHTETOB.
sBIseTes 3P PEKTHBHON TOUKOIL. HccnenoBanbl METOABI pELICHHS 3amad  BeIOOpa

nHdopmatuBHbIX npuszHakoB npoueccoB XKL POC, uro
J1aéT BO3MOXKHOCTH OOECIIEYHTh BBHINOJHEHNE TPeOOBaHUIH
B YacTH IPEACTABICHUS NaHHBIX M JOCTyNa K HUM Ha
NPUHLMIAX HATJSIHOTO, COOTBETCTBYIOLIETO METOJaM
BU3yallbHOTO  aHAJN3a, COAEPXKATEIHHOIO  OIMCAHHA
mporieccoB XKL POC pmna peanuzauuu mpoueayp
NPUHATHS PEIICHNS B YEIOBEKO-MAIIMHHBIX CHCTEMax
obecneuenus XKL,

Otciona BbITEKaeT, 4To At otbickanus P(X,W)

MOYKHO HCIIOJIb30BaTh XOPOIIO pPa3padOTaHHbIE METOJIbI
JIMHEMHOIO M  HEIUHEHHOro MpOrpaMMHpPOBaHUS U
HCIIOJIB30BaTh PE3yIbTaT Kak 3((HeKTHBHOE MHOKECTBO B
mporiecce  OTOOPaXCHWM  CHTYalldd, CBS3aHHOW C
pacIIOIOKEHHEM  MHOXKECTBA ~ PEANbHBIX  3HAYCHUH
mapaMeTpoB IPHU3HAKOB, OTHOCHUTEIHHO MHOKECTBA HX
3¢ GEeKTHBHBIX 3HAYCHUN TPH pean3alliii MOHUTOPHHTA
XKL POC.
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MATEMATHUYHE MOAEJIIOBAHHS BUBOPY IHOOPMATUBHUX O3HAK IS
AHAJII3Y CTAHY NPOLECIB ) KUTTEBOI'O UKJIY PAAIOEJEKTPOHHUX
3ACOBIB

IMpeameToM TOCTIKEHHS € METOU Ta MOJIEN 3700yBaHHs iH(GOPMALii PO MPOIECH KUTTEBOTO MUKIY PadioeIeKTPOHHUX 3ac00iB
(OKLL PE3) Ha eramax mpoeKTyBaHHs, BUPOOHHITBA i ekciuryaranii. MeTolo € po3poOka ocHOB Teopii mimicHoro Monitopuary XKL
PE3 Ha eranax iX mpoekTyBaHHsS, BUPOOHHMIITBA 1 eKCILIyaralii, 30KpeMa PO3BHTOK iH(OpPMAIIHHIX MOJeIel Uil MOHITOPHHTY
MOKA3HHUKIB XUTTEBOTO UKy y BUpoOHUITBI PE3. JlocArHEeHHSs MMOCTAaBIEHOI METH 3a0€3MeuyeThesi B pOOOTI MUISXOM BHPIIIEHHS
TaKMX 3a/1a4: JOCIIIDKSHHs i po3pobka MeToooril po3B's3aHHs 3a1a4 BHOOPY iHGOPMATHBHUX O3HAK, IO XapaKTePH3YIOTh CTaH
JKII PE3; Bubip iHhOpMaTHBHUX O3HAK, 110 XapakTepu3yloTh ctaH nporeciB XKL PE3; inentndikamis crany npouecis XKL PE3. J{ns
BUPILICHHS MMOCTaBJICHHUX 3a/[a4 BUKOPHCTOBYBAJIKCS 3aralbHOHAYKOBI METOIM: OCHOBHI IOJIOKCHHSI (DYHKIIOHAJIBHOTO aHai3y,
HEPIBHOBAYKHOI TEPMOIMHAMIKH, OI[IHIOBAHHS 1 POTHO3YBAHHS BUITAJKOBHX IIPOIIECIB, METOIU ONTHMI3AIlil 1 pO3Ii3HaBaHHsA 00pas3iB.
OTtpuMaHO Taki pe3yJbTaTH. Po3pobiaeHo Meroqu po3B'si3aHHS 3amad BuOOpy iH(opmaTuBHHX o3Hak as MoHiTopuHry JKI[ PE3
nutsixoM knacudikanii craniB PE3 1 mponeciB XKL y mpoctopi 03HaK, KOKHHHU 3 SIKMX Ma€ MEBHY 3HAYUMICTBb, IO JIO3BOJIHIIO 3HANTH
KOMILIEKCHHUI KpHTepiit 1 GpopmanizyBatn npouenypu Bubopy. [lpy HemocTaTHil Uit KOPEKTHOI Kiacudikarii KibKOCTI anpiopHHX
JAaHUX 3alpOTOHOBAHO EBPHCTHYHI METOAM BHOOPY 3a KPHUTEPiSIMH BHKOPHCTAHHS 0a30BMX MPOTOTHMIB 1 iH(MOpMAamiiHUX
npioputetie. BucHoBKkH. HaBoauThCst pillicHHS 3a/aui MAaTEMaTHYHOTO MOJICIIIOBAHHS (YHKIIiH €(eKTUBHOCTI MPOIIECIB KUTTEBOTO
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LUKITY pamioelIeKTpOHHMX 3aco0iB i BuOopy iHdopmaTuBHEX o3Hak st MoHiTopuHTY XKL PE3, nmumsixom kinacugikanii cranis PE3 i
MIPOLECIB JKUTTEBOTO IUKITY B IIPOCTOPI O3HAK, KOXKEH 1 3 IKNX M€ MEBHY 3HAYUMICTB, 1110 JO3BOJIMIIO 3HANTH KOMIUICKCHUH KpUTEpiit
i popmanizyBaru npouexypu Bubopy. Pimenns 3agaqi inentudikanii )KL PE3 nepenbadae cTBOpeHHS npaBuil, 0 BU3HAYAIOTH CTaH
paIioeneKTPOHHUX 3ac0o0iB. Po3risnaloThesi BHIAAKH HEOCTATHBOI IS KOPEKTHOI Kiach@ikamii KUTBKOCTI anpiopHHX HaHHX,
3aIpPOIIOHOBAHO HAOIMKEHI METOAM BHOOpPY 3a KPUTEPIAMH BHKOPHCTaHHS 0a30BHX MPOTOTHINB i iH(GOpMALIHUX TPIOPHTETIB.
3actocyBaHHs (QYHKIIT IS MOAITY MHOKHH B TIPOCTOPI MapaMeTpiB i (popMyiTtOBaHHs MPaBUII, IO PETYIIOIOTH BIAMOBIAHICTh MiK
HabOpaMK MapaMeTpiB i 3HAYCHHSMH MMOKa3HHUKIB e()eKTHBHOCTI, Jal0Th MOXKIIUBICTh 3a0e3meunTH iIeHTH(DIKAIi0 CTaHiB B Mpoleci
MOHITOPHHTY )KMUTTEBOTO LUKy €IEKTPOHHHUX 3aC00iB.
Kumiouosi ciioBa: inpopmaTnBHI 03HaKH, ineHTHOiKanis ctaHiB PE3, MOHITOPHHT KUTTEBOTO IIUKITY.

MATHEMATICAL MODELLING OF SELECTING INFORMATIVE FEATURES FOR
ANALYZING THE LIFE CYCLE PROCESSES OF RADIO-ELECTRONIC MEANS

The subject of the study are methods and models for extracting information about the processes of the life cycle of radio electronic
means at the design, production and operation stages. The goal is to develop the fundamentals of the theory of holistic monitoring of
the life cycle of radio electronic means at the stages of their design, production and operation, in particular the development of
information models for monitoring life cycle indicators in the production of radio electronic means. The attainment of this goal is
achieved by solving such problems: research and development of a methodology for solving the problems of selecting informative
features characterizing the state of the life cycle of radio electronic means; choice of informative features characterizing the state of
the life cycle processes of radio electronic means; identification of the state of the life cycle processes of radio electronic means. To
solve these problems, general scientific methods were used: the main provisions of functional analysis, nonequilibrium
thermodynamics, estimation and prediction of random processes, optimization methods, pattern recognition. The following results are
obtained. Methods for solving the problems of selecting informative features for monitoring the life cycle of radioelectronic facilities
are developed by classifying the states of radioelectronic means and the processes of LC in the space of characteristics, each of which
has a certain significance, which allowed finding a complex criterion and formalizing the selection procedures. When the number of a
priori data is insufficient for a correct classification, heuristic methods of selection according to the criteria for using basic prototypes
and information priorities are proposed. Conclusions. The solution of the problem of mathematical modeling of the efficiency
functions of the processes of the life cycle of radioelectronic facilities and the choice of informative features for monitoring the life
cycle of radio electronic means is presented, by classifying the states of radioelectronic means and life cycle processes in the space of
characteristics, each of which has a certain significance, which allowed finding a complex criterion and formalize the selection
procedure. The solution of the task of identifying the life cycle of radio electronic means involves the creation of rules that determine
the state of radio electronic means. The cases of insufficient for a correct classification of the number of a priori data are considered,
approximate methods of selection according to criteria for using basic prototypes and information priorities are proposed. The
application of a function for dividing sets in parameter space and formulating rules that regulate the correspondence between sets of
parameters and values of performance indicators makes it possible to provide identification of states in the process of monitoring the
life cycle of radio electronic means.
Keywords: informative signs, identification of conditions of radio electronic equipment, monitoring of the life cycle.
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