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AnHortanms. IlocTpoeHne CHCTEMBI YNpaBICHUS U HECTAIIMOHAPHBIX OOBEKTOB — 3TO
JajJbHeWIee pa3BUTUE IIOAXOJa K  YINPaBICHHIO O0BEKTAMH MO  IpeleAeHTaMm,
pa3paboTaHHOr0O B paMkax Oojee paHHUX pabOT aBTOPOB, INPUMEHUTENIBHO K
HECTAllMOHAPHBIM OOBEKTaM C HENOJHBbIM omnucaHueM. IToIX0ox K yIpaBiIeHHIO Ha OCHOBE
NPELEICHTOB B BUJIE LIMKJIA U3 TPEX COCTAaBIAIOIIMX (OLIEHKA COCTOSHUS 00BEKTA, BEIPAaOOTKA
YIPaBIISIOIIEr0 BO3ACHCTBHU, OLIEHKA COCTOSIHUSA 110CJIE BO3AEHCTBNUA) Ul HECTALIMOHAPHOTO
00BeKTa MOTpeOOBal CYIIECTBEHHO!H JOpaObOTKH M3-32 HEOTHO3HAYHOCTH B OLIEHKE 00BEKTA.
3a BpeMs OLICHKM M BBIPAOOTKH aJIEKBATHOTO YIPABISIOIIETO BO3JCHCTBHS COCTOSIHHE
00beKTa MOXKET CaMOIIPOM3BOJIBHO M3MEHHTHCS, M 3apaHee IOJTrOTOBICHHOE BO3ZIEHCTBHE
cTaHeT HenpuromHslM. Ha HbIHemHeM sTame ymop cienaH Ha pa3pabOTKy METOAUKH,
MO3BOJISIIOLIEH CHH3MTh HEOJHO3HAYHOCTh OLIGHKM OO0BEKTa 1O ¥ I0CIe BO3ICHCTBUS.
VICTOYHMKOM JIONONHHUTEIBHOW HH(POPMALUM MOXKET CIYXHTh HpEeAbIIylIee I0BEICHHE
00BeKTa.

KnioueBble ci10Ba: cucteMa yIpaBlIeHHUs, BEIBOJ IO IperefeHTaM, N0o0bYa TaHHEIX, Oa3a
NIPEIeICHTOB, HEeCTAIlMOHAPHBIH OOBEKT, IOBEeAEHHE 00BEKTa, Mepa OJIM30CTH, HENOIHOTA
onucanus, U HepeHIMATBHBINA PSIT COCTOSHUI.

BBepeHue

HogBas Bepcus uccienoBaTebCKONH CUCTEMBI OIIEPKKH PELIEHUH, CO3AaBacMOi B
UCIT PAH (cm. [1-15]), m cymectByromeii Ha e€ 0a3e CHCTEMBI IOIICPKKH
BpaueOHbIX pemeHnid «CryTHHK Bpaday, cBA3aHa ¢ pemieHneM 3aJaqu yIpaBICHUs
HECTALMOHAPHBIMH, HE MOIMAINIMMHUCS (opMaau3anui, OObEKTAMH C HEIOIHBIM
onricanneM. OCHOBHBIM MPUMEPOM TaKUX OOBEKTOB SIBISIETCS OpraHU3M UYeIOBEKa,
COCTOSIHUSI KOTOPOTO B CHJIy OTpaHMYCHHH II0 BpPEMEHH H pecypcaM MOTYT
OIMCHIBATKCS HE MOJHOCTBIO. J[)1 Takoro poja 00bEKTOB HE CYLIECTBYET U B JIH

! PaGora moznepskana rpanTamMu Poccuiickoro (poHna (yHIaMeHTaIbHbIX HCCIIe0Ba MM No
12-01-00780, Ne 12-07-00214
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Oymer co3maHo B o00o3puMoM OyAymieM aJeKBaTHOE ONMCaHWE B BUAE
MaTeMaTUYECKON MOJEINH.

IIpn mombITKax ympaBlIeHMs TAaKUMH OOBEKTAaMHM BO3HHKACT CUTyanus,
INPUHIUIHAATGHO OTIHYAloIasAcs OT “Kiaccuueckoil”. Bmecro TowHOro BuAa
MATEeMAaTUYCCKOW MOJETH OO0BEKTa MOKHO ONUPATHCSA TOJBKO Ha JOCTYIHYIO
MH(OpPMALINIO O COCTOSHUSIX 00BEKTa YIPaBJICHHUs, YIPABIISIOIMX BO3ACHCTBUAX Ha
HEro M pe3yibTaTax BO3/AEHCTBUI. B Teopuu BBIBOJAa NO MpeUEeneHTaM 3TO
COOTBETCTBYET TPEM COCTABIISIOIINM HOHATUS “Ciydail” (IPELeleHT) — ONMUCAHUIO
npoOJIeMbl, TPUMEHEHHOMY PELICHUIO W Pe3yJbTaTy NPUMEHEHHUS 3TOTO pPEIIeHusI.
COBOKYITHOCTh TAaKUX CITy4aeB 00pa3yeT Tak Ha3bIBaeMyI0 “‘0a3y MpeneeHToB”.
[TocTpoenne cucteMsl yrpaBieHHs Ha JaHHOM 3Talle — 3TO JajlbHeWIIee pa3BUTHE
NOAXO0Ja K YNPABIEHHWIO IO IpeLeAeHTaM, pa3paboTaHHOrO aBTOpPaMH paHee,
MPUMEHHUTENBHO K HECTAIIMOHAPHBIM 00BEKTaM ¢ HEMOJIHBIM onucanueM. Iloxxox k
YIpaBICHUIO Ha OCHOBE IIPEIECICHTOB B BHAE LHUKJIA W3 TPEX COCTABIISIOLINX
(omeHKa cocTostHHS OOBEKTa, BHIPAOOTKA YIIPABISIOMIETO BO3ICHCTBHSA, OIICHKA
COCTOSHUSI TIOCJTI€ BO3JIEHCTBHUS) ISl HECTAllMOHAPHOTO O0O0BeKTa moTpedoBa
CYILECTBEHHOH 1OPa0OTKU M3-3a HEOJHO3HAYHOCTH B OLIEHKE OOBEKTA.
3HaunTeNbHAs YacTh NOAXOAOB K YIPABICHHWIO, B YacCTHOCTH, YIIPaBJICHHUE
(u3MuecKUMH OOBEKTaMH, CTPOMTCS Ha MPEANOJOKEHHH O TOM, 4YTO OLIEHKA
COCTOSIHMSL OOBEKTa M BBIPAOOTKA YNPABISAIOIIETO BO3ACHCTBHS Ha HET0 —
OJTHOMOMEHTHbIE COObITUs. OHAKO €CTh PsiJl MPUII0KEHUH, HAIPUMeEp, MEANIIHHA,
r7ie OleHKa 00beKTa M MOJArOTOBKA YIPABISIOIIET0 BO3AEHCTBUS MOTYT 3aHUMATh
3HAYUTEIHHOE BpPEMs, 32 KOTOPOE COCTOSIHUE OOBEKTa MOMKET CaMOIPOU3BOJIBHO
HU3MEHHTBCS, YTO C/ENAET MOJArOTOBJICHHOE BO3JIEHCTBHE HENPUroAHBIM. [IpudnHa
TpaHcopmanmy 00bEKTa BO BPEMEHH — B HAJIMYMM KaK BHYTPEHHHX, TaK M
BHEIIHMX (HE 3aBHUCAIINX OT MpOLecca yIpaBieHus ) pakTopoB.

Ecnmu npuHAT 32 OCHOBY INPH3HAKOBOE OINKCAHHE OOBEKTa, KOrja OOBEKT
OINMCHIBAETCSI HAOOPOM CBOMX XapaKTEepUCTHUK, TO K MOMEHTY IpUMEHEHHS
BO3/ICHCTBUSL OOBEKT OyAeT MMeTh, BOOOIIE rOBOPS, OTIIMYHBIA OT HPEIbIIYIIEro
Habop npu3HaKoB. Takas CUTyalusi MOXET BO3HUKATH IPH YIPABICHUH CIOKHBIMHU
00beKTaMH JIF000# PUPOIBI, HO MBI IIPUBEAEM NTPUMEP U3 MeAUIMHEL [Ipu ocTpom
anneH unuTe 6011 MOTYT BO3HUKATh B MPABOM ITOAB3OIIHON 00JIaCTH, HO TIO Mepe
Iepexoja BOCHMAIEHHUS C aNlEHAWKCAa Ha OpIOMIMHY M Pa3BUTHSA TaHTPEHO3HOU
CTaJ|y, 3aHUMAIOIIET0 HECKOJIBKO 4acoB, OONN MOTYT YMEHBUIUTHCA WU MPOMTH,
co3JaBas BIleYaTJIeHHWE ‘‘MHUMOro Ojarononyuus’”. B memom, Habop cHMITOMOB
pe3ko umeHnsiercsi. Kpome Toro, HeKOTOpble BaXKHbIE PU3HAKH, KOTOPHIE SIBIISIFOTCS
CYIIECTBEHHBIMU JUIS TO3ULMOHUPOBaHMS (IIPaBUIIBHOI OLEHKH) 0ObeKTa, M3-3a
HEXBATKH CPCACTB UJIM BPEMCHU MOT'YT OTCYTCTBOBATb.

Oco0eHHOCTh HOBOM BEPCHUHM CHCTEMBI — aJIeKBaTHAs MOATOTOBKA YHPABIISIOIIETO
BO3ﬂeﬁCTBHﬂ JJIA HECTAlIlMOHAPHBIX 06’beKTOB C HCIIOJIHBIM OIIMCAaHHCM. YHop 6])1.]'[
clenaH Ha pa3pabOTKy METOIMKH, IO3BOJIIIONICH CHU3UTH HEOJHO3HAYHOCTD
OLICHKH OOBEKTa 10 W TOCIe BO3JCHCTBHS, BBI3BAHHYIO BIIOJIHE E€CTECTBEHHOM
MIPUYMHON: HENOJHOTOW omucaHus oObekTa. Takas cuTyalMs BCTpedaercs Ha
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IIPaKTHKE BO MHOTHX IPUWJIOKEHHAX, B YACTHOCTH, B MEHIIMHE, Yallle BCEro (HO He
TOJIBKO) M3-32 HEXBaTKM BpeMeHH U pecypcoB. OCHOBHas MIEs IMPEIJIOKEHHOTO
MeTo/ia 3aKJII0YaeTCsl B TOM, YTO NPebIAYyIIee TOBEACHUE 00BEKTa MOXKET CIYKUTh
HCTOYHHMKOM JIOTIOJIHUTENGHOH HMH(OPMAlMU JUI OLEHKHM OOBEKTa B TEKYyILEM
COCTOSIHUH. DTO YTBEpI)KACHHE BBI3BAJIO MHTEPEC M IOHMMAaHWE B Kpyry Bpauel
pasHoro npo¢wis (Bcerna y4YMTHIBABIIMX IPEIBICTOPHIO OOJIE3HH M JICUCHHUS
ManMeHTa, TaKk Ha3blBaeMBI aHaMHe3), Korga oOcykmanachk o4eperHas BepCHs
MPOTPAMMHOM CHCTEMBI TOANEPKKH BpadeOHBIX pemreHnid “CIyTHHK Bpada”, B
KOTOPOH peau3yroTCs 3TH NPHHLIHIIBL.

Memod

OcHoBHas npoGiemMa B BBIBOJIE TIO TIPEIeIEHTaM — BBIOOp Hambosiee OIXOSAIIETo
MpenesieHTa, KOTOPBIM yNUpaeTcsl B OLEHKY CXOXKECTH Tpere/leHTa M TEeKYIIero
ciydas. B Hammx Gonee paHHHX paboTax ObUT BBEAEH METOJ OLEHKH CXOXKECTH B
YCIIOBHSIX HETOJIHOTHI OIUCAaHWSA OOBCKTOB, OCHOBAHHBIM Ha pa30ueHHH Oa3bl
TPEIEICHTOB Ha KJIACCHI COCTOSHHIA.

[Ipu omeHke TeKymiero ciay4as TOYKA, COOTBETCTBYIOIIAs €My, CPaBHHBAETCS C
OPOCKIMSIMA KJIACCOB HA MPOCTPAHCTBO €ro MPHU3HAKOB. BIM3KUMH CUHTAIOTCS
“aHaniorn” — MpeneAeHThI, MPUHAIJIEKAIUE KIacCy, B KOTOPHIN MonagaeT ciydai.
Ecimu ciyvaii mpu €ro OIICHKE IOMaj B 00JacTh MEPECEeUYCHHUs KIACCOB, TO
OMM3KMMU K HeMy OyayT aHaJOTH M3 BCEX COOTBETCTBYIOUIMX KJIACCOB, TaKXKe
HAXOJAIINECs B 3TOW 00JacTu mepecedcHus. B KOHEYHOM cuére, aHAJIOTH CaMOro
BBICOKOTO paHTa HaXONATCS B OONACTH TIEPECeUCHHs BCEX KIIACCOB, KOTOpPEIE
00pa3yroT Tak Ha3piBaeMbId “mauddepeHnnanbHeil psax” crydas. B 3aBucumocty ot
CIIO)KHOCTH TIEPECEUCHHUS, MBI MOKEM pa3felTh BCE aHAIOTH Ha TPYIHI (puc. 1).
[TpuBeaém onpenenenne Mepbl OJIU30CTH:

Paccmosinue mesxcoy mexkywum cayuaem u npeyeoeHmom pAeHO PA3HOCHMU
Kou4ecmea Kuaccos, Kyoa NONai meKywull cayyail, U KOIUYyecmsed KIdcCo8 U3
9M020 YUCAA, 8 KOMOPOM HAXOOUMCS NPpeyedeHm.

Texymss coviIad

]

]

Puc. 1. Mepa 6nuzocmu ons mexywezo cnyuas. Jugppepenyuanvhulii pso.
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i1 OLEHKHM  HEMOJNHOCTBIO  ONMCAHHBIX  OOBEKTOB  BBEAEGHO  IOHATHE
“maddepernnanbHOrO0 pAga” COCTOSHHUN OOBEKTa — COBOKYIMHOCTH MPOEKITHHA
KJIACCOB B YKAa3aHHOM IIPOCTPAHCTBE, B KOTOPBIE II0MAJI TEKYIIUH CIIy4dai.

Ecnmu Henp3s OAHO3HAYHO OLEHUTH COCTOSHHE OOBEKTa, MOXKHO IIOMBITATHCA
paclIMpuTh €ro MNPU3HAKOBOE MPOCTPAHCTBO, AnUGPEpeHIIUPOBaB KJIACCHI, B
KOTOPBIC OHO BXOJHWT, M0OABJICHHEM HOBOro mpu3Haka. OJHAKO 3TO HE BCeraa
BO3MOJKHO, B YaCTHOCTH, U3-3a Ae(DUIIUTa BPEMEHH, CPEJCTB WK 000PYI0BAHUS.
IlonsiTe menwm ympaBIeHUS HE BCETAa OTOXKIACSCTBISIETCS C  JIOCTIDKEHHUEM
KOHKPETHOT'O cocTostHHs. Llenpro  MokeT ObITh yIpaBJIsIEMOE IOBEACHHE,
YUUTBIBAIOLIEE MEPEX0/ibl 0O0BEKTa U3 OJHOIO Kilacca COCTOSIHUM B japyrou. Tak,
NP JICYCHUH XPOHUYECKHUX 3a00JIeBaHMM, 3a7adya BOCCTAHOBJICHUS OOJBHOIO
OpraHa — HEBBIOJHMMA. Torjma IENBI0 YIPABICHUS MOXET CTAaTh 3aMEIJICHHE
mporecca JereHepanuy pabdodeid TkaHu. [1o3Tomy, TOBOpS O IeTH, MBI UMEEM B
BUJY HE KaKOe-TO OJHO KOHKPETHOE COCTOSHHE, a OINTHUMAalIbHOE IOBEICHHE
00BeKTa, BRIpaKalolieecss B MPUHAIUICKHOCTH OOBEKTa B 3a/laHHBINH KOHKPETHBINA
MOMEHT BpEMEHH K TOMY WM HHOMY Kiaccy. TpeOyercs HaWTH alrOpuTM
VIOpaBJIeHUs, 00ECNEeUnBAIOMINN JOCTIKCHHE O3TOH [end 3a KOHEYHOE YHCIIO
YIPABJISIOIUX BO3AEHCTBU.

Uto661 mOHOOpaTh BO3AEHCTBHE ISl TEKYIIEro ciydas, B 0a3e MpernencHTOB
OTBICKMBACTCA MNPCUCACHT CO CXOXUM HUCXOAHBIM COCTOSAHHUEM Ci—l (nepBaﬂ
COCTABIISIOIAS TTOHATHS “TIPEHEACHT”), CXOKHM KOHEUHBIM COCTOSTHHEM C; (TPEThsI
COCTaBIIAIONIAs MMOHATUS “TPEIeNeHT ), 3aTeM U3 HEro 3aUMCTBYETCS BO3IEHCTBHE
(BTOpast cOCTaBJISIIONIAs), KOTOPOE MPEANOIOKUTEIBHO JOJDKHO MEPEBECTH HAII
00BEKT B HY)KHOE cocTosiHue (puc. 2).

CocTogHEHE «I0 BO3IeHCTEHRY CoCToAHHE «IOCTE BOZIeHACTEREY

Cii1 E; Ci

L J

Puc. 2. Cmpyxmypa npeyeoenma.

IIpu BeIOOpE MpPELEACHTOB M WX YIPABISAIONIMX BO3ICHCTBUII MOTYT BCTPETHUTHCS
cirydau, HabOpBI IPU3HAKOB KOTOPHIX B HAYaJIHbHOM COCTOSIHUHM COBIIAJAIOT, HO IS
KOTOPBIX OJTHO M TO K€ BO3JEHCTBHE NPUBOIUT K Pa3HBIM KOHEYHBIM COCTOSHHSIM
(puc. 3). Hanuuue Takux ciaydyaeB B OJHOW 0a3e MPEIECHTOB CBSI3aHO C TEM, YTO
COCTOSIHHE 00BEKTa HE BCEI/la OMHCHIBACTCS JTOCTATOYHO IMOJIHO, M B 3TUX CIIydasix
OTCYTCTBYET HECYUTCHHBIN pa3eIoNIuii Mpu3HaK. [Ipy HaIMIuy Takoro Mpu3HaKa,
HCXOJHBIC COCTOSIHUS IPY 3aHECEHUH WX B 0a3y MPELECHTOB TPAKTOBAIUCH ObI KaK
pasueie. Ilo 3TOW ’ke WpHWYHWHE, MO HE IOJHOCTHIO OINKCAHHBIX CIIyYacB
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HEBO3MOJKHO T'apaHTHPOBaTh, YTO BO3JCHCTBHE, 3aMMCTBOBAHHOE y TIPELE/ACHTA,
NpUBEIET 0OBEKT B HY)KHOE COCTOSIHUE.

HeonHo3Ha4HOCTh B OLICHKE OOBEKTA, €CTECTBEHHO, OTPakaeTcs M Ha BbIOOpE
YIPaBISIIOIKMX Bo3AeHCTBUI. Tak Kak cOCTOSIHUE TEKYIEro o0ObeKTa ONUCHIBACTCS
muddepeHInaNBHBIM PSAAOM, TO JUI KaXIOro M3 KJIaccoB 3TOro psaa B Oase
IPELEeICHTOB CYIIECTBYEeT, BOOOIE TIOBOps, CBOE BO3JCHCTBHE, IEPEBOJAIICE
00BEKT M3 3TOT0 KJjlacca B KJIacC, COOTBETCTBYIOIIUH IETM YIIPABICHUS HA TEKYIEM
mare. Ha camoM jxe zienie, HCX0/s M3 PEAIIoIaraeMoi OLEHKH CiIydasi, BRIOHpaeTcst
oqHO Bo3JjelcTBHe. TakuMm 00pa3oM, MPH OTCYTCTBHM PA3JIEISIOIIETO NPH3HAKA,
HET IIOJHOM YBEPEHHOCTH, YTO OOBEKT TPaBHIBHO HWIACHTH(OUIMPOBAH, a
BBIOpaHHOE BO3JCHCTBHE MPHUBEAET €ro HMEHHO B TO COCTOSIHHE, KOTOpOE

HeobxoauMo (puc. 4).
S

Puc. 3. Cosnadenue cocmosinuii uz-3a HeNOIHOMbL ONUCAHUSL CILYUASL.

CocTogEHe “I0 BO3OCHCTBHE CocTogEue “mOCIe BO3OeHACTEHT

L 4
®

Puc. 4. Dnemenmapnwuii wae ynpasnerus.

Tak, B MeAMLIMHE NPAKTUKYIOLEMY Bpady IPUXOIUTCS JEHCTBOBATH HA CBOM CTpax
U PUCK, U TIPY HETIOJIHOW UACHTH(HUKANKY cliydast 3a00JIeBaHNs Ha3HAYATh JICUCHHE,
KOTOpOe, BOOOIIE TOBOpPS, MOXXET OKa3aThCsi HeaaeKkBaTHbIM. Ho naxe B 3TOM
ciydae TIepeBo]] 00bEKTa B COCTOSIHUE, KOTOPOE HE COOTBETCTBYET LM JICUCHHS,
MOXXET OKa3aThCsi HWH(POPMATUBHBIM, TaK KaK COIMOCTABJICHHE MOJIYYCHHOTO
COCTOSIHUS C 0a30 MPEIEICHTOB MOXET MPOSICHATh HCXOIHOE COCTOSIHHE CITydasl.
Uem OoJbple MpeneeHToB B 0a3e, TeM OOJbIIe CIEKTP MX BO3MOXKHBIX 3HAYCHHU,
TEM BHINIC BEPOSTHOCTh HAWTH ‘“Hambojiee MOAXOISAIIMN~ TPEHESACHT, W BBIIIC
KauecTBO MPUHUMAEMOTO PEILICHUSI.
OrneHrBaTh OOBEKT, OCHOBBIBASCh TOJBKO HAa €ro TEKYIIEM COCTOSHHH — 3TO
3HAUUT, HE HCIOJb30BaTh BCEX BO3MOXHOCTEH msi oueHku. I[Ipunsrtue Bo
BHUMAaHHE TMPEIBICTOPHUH O00BEKTA — €r0 COCTOSHHUA M PEaKIMid Ha BO3JCHCTBUSI —
MOXET CHHU3UTh CTEIEHb HEOJHO3HAYHOCTHM OLIEHKH TEKYILIEro COCTOSIHUS U,
CJIEZIOBATENFHO, OTPAHIMYUTH BEIOOP BO3IEHCTBHH (IOCTATOYHO BCTIOMHUTH TIOHSITHE
“aHamMHe3” B MEIMIIMHE).
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Ocobennocmb 8bINOIHAEMO20 ABMOPAMU UCCIEO08AMENLCKO20 NPOEKMAa U HOBOU
gepcuu  CUCmeMbl YNpAGNeHUs 6 MOM, YUMo YnpasieHue 00beKmom (oyeHKa
COCMOAHUA U BLIPADOMKA YNPABTAIOWE20 B030€UCBUs) OCHOBbIBAETNCS He MOIbKO
Ha meKywem cOCIMosAHUYU, HO U HA 6cell PeObiCMOpUl NO8eOeHUsl 00beKma.

YToOBbI NMPOSICHUTH METOJ, PACCMOTPHM CHOBA AJIEMEHTApHBIM MIar yrpaBieHUs

(puc. 5).

[pensinymee cocrosiaue (1—1)  Tekymee coctosiHue (1)

E;

Di_; D(E;),D; -> D(E;)ND;

Puc. 5. @opmuposanue oupghepenyuanviozo psoa.

BBeném psin 0003HaUSHNI:

[lycTth Tekymiee cocTossHUEe 00BEKTa — 1, a mpeaplaymee — 1 — 1:
e D;— nuddepeHnnanbHbIA psill, OCHOBAaHHBIN (TOJIBKO JIMIIB) Ha NMPHU3HAKAX
1-ro cocTosiIHAS OOBEKTA,
e D, ; — nubdepeHIHaNbHBIA psijl, OCHOBaHHBIM Ha INMpH3HaKax i-I1 -ro
(npenplayIero) cocTosiHUs 00bEKTa,
e E; —BO3ICHCTBHE, KOTOPOE IEPEBEIO OOBEKT B 1 -€ COCTOSHHE.

Eciu  mpencraBute BMecTo D; audQepeHUMaTIbHBIA  Psl, ITOCTPOCHHBIH
BUPTYaJbHBIM MPUMEHEHHUEM ONTHUMAJIbHBIX BO3JACHCTBUIA JJIS1 KAXKIOTO U3 KIACCOB
muddepenumansHoro psima D;_; W3 0a3bl NPELEJeHTOB, TO 3TO Oyaer, BooOIe
TOBOPS, IPYTOW Psifi, HA30BEM €ro «IperoiaraeMeliny auddepeHnuansHbIid psix 1-
I'0 COCTOSIHUS U 0003HauuM D (E;) .

Jo Bo3geiicTBUS MBI HMEEM TOJIBKO TMpeArnosiaraeMeld psag D (E;), mocie
BO3ACUCTBUS — PsiA D;, IOCTPOCHHBIA MO MPU3HAKaM 1-To cocTosHusA. OueBUAHO,
YTO MCKOMBIM Kjacc IUIsl 1-TO COCTOSIHUSI JOJDKEH HAaxOJUThCS B TEPEeCeYeHUH
MHOX€ECTB D (E;) ND;.

Ecnu Takyio nporenypy Aenath B KaXXIOM COCTOSIHHM 00BEKTa, HAaYMHAsL C IEPBOTO,
TO BMECTO psiioB Dy (k= 1, .. 1)MbI OyaeM UMeTh psaabl D (Ey) ND;, KaXIblid U3

442



KOTOPBIX MEHbIIE, JH00 paBeH D, (eciam 3TO He Tak, 3HAYUT, 0a3za MpeLeeHTOB
HEJAOCTATOYHO TMOJHA). DTO TMO3BOJIUT HAa KaXIOM IIare YIpaBJICHHS OOBEKTOM
COXpaHATh HHPOPMALHIO 000 BCEX MPEAIISCTBYIOMINX IIarax.

PaspaboTanHas MeTonuKa orpaHHYeHUS TUPPEepEeHIINATHHOTO PSAa UCTIONB3YETCS B
HOBOM BEpCUM CHUCTEMBI MOAJEPKKH PEIIECHUH, a TaKkkKe B €€ MEIULUUHCKOM
BapHaHTe — MPOrpaMMe MOJICP)KKH BpadeOHbIX PEIICHU B ANArHOCTHKE U BHIOOpE
nedenus “CrnyTtHuk Bpaua”.

3akno4vyeHune

CJlOXXHOCTh ~ peaJIbHBIX OOBEKTOB, JIOMOJHSEMas HEONPENeICHHOCThIO WX
(YHKIIMOHMPOBAHMSI W HEMOJHOTOW ONMCaHWs, 3aTPYAHSET 3a1ady IOCTPOEHUS
a/IeKBaTHOW MOJIETIM TTOBEJICHUS, YTO YBEJIMUMBACT 3HAYUMOCTh MHTEIUIEKTYAIbHBIX
METO/0B ympasieHus. OCHOBHBIM IPHUMEPOM TaKHX OOBEKTOB SIBIISIETCS] OPTaHU3M
YeJIOBEKa, COCTOSIHUS KOTOPOTO B CHIJIy OTPaHMYEHHWH 110 BPEMEHHM M pecypcam
MOTYT OIIMCBIBATHCS HE NMTOJIHOCTBIO.

Jnst  ymnpaBieHHss TakdMH OOBEKTaMH aBTOPbl MPEIJIOKWIN  HCIOJIb30BAThH
HETPaUIUOHHBIA U OPUTHHAIBHBIN MMOIX0Jl, OCHOBAHHbBII HA COYETAHUH METOJIOB
BbiBojia mo mpenenentam (Case-Based Reasoning) u MeToz0B 0OBIYM JAHHBIX
(Data Mining).

ITo mepe pa3BUTHS U COBEPLICHCTBOBAHWS CHCTEMbI MOAXOMA K YIPABICHUIO HA
OCHOBE MPELEICHTOB B BUJIE LUKIJIA U3 TPEX COCTABIISIOIIMX JJIsI HECTAIIMOHAPHBIX
00BEKTOB IOTPEOOBAI CYyIIECTBEHHON JOPAOOTKU M3-32 HEOTHO3HAYHOCTH B OIICHKE
oObekTa. PaspaboraHa Meronuka orpaHuueHust JAUGQPEPEHUIUATIBHOTO psila
COCTOSIHMH OO0BeKTa, I03BOJISIIONIAsl, HAauyWHAas C [EpBOrO Iiara yIpaBJeHUs,
nogo0HO rojorpaMme, 0To0paXkaTh Ha TEKYIIEM Iare BC€ Ipeblayliee COCTOSIHUE
00BeKTa.

Bonbmoi HHTEPEC K CUCTEMaM HUHTCIIJICKTYAaJIbHOTO YIIPABJICHUA MMOATBEPKIACTCA
OTPOMHBIM  KOJIMYECTBOM  IyOJIMKaUMA H  NPOBOAUMBIX — MEXKAYHAPOIHBIX
KOH(EPEHIMIA, TMOCBAIIECHHBIX 3TUM IpoOieMaM. Pe3ynbraThl, ITOTyYCHHEIC
ABTOpaMH TPU PeaH3alyd paHee IMOAICPKAHHBIX MPOCKTOB, MOKIIAJBIBAIUCH HA
MPEACTABUTENILHBIX ~MEXIYHAPOIHBIX HAYYHBIX KOH(pepeHImsx. Pe3yabraTe
0OCYXXICHUII M WHTEPEC, BBI3BAHHBIA JIOKIIAJaMH, MOKA3bIBAET, YTO BEIyILAsCS
paboTa HaXOUTCS HA COBPEMEHHOM MHUPOBOM YPOBHE.
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State prehistory for complex object
estimation in a control system
based on cases

L. E. Karpov, V. N. Yudin
ISP RAS, Moscow, Russia

Abstract. Building a control system for non-stationary objects is a subsequent step in
developing an approach to controlling not fully described objects using Case-Based
Reasoning. Initially this approach was offered in some earlier projects of the authors. The
Case-Based Reasoning style of controlling complex objects shows us the cycle with three
constituent elementary steps: estimating the object state, generating a controlling action,
estimating the object state after that action. For non-stationary objects this traditional
approach should be dramatically improved because now the state estimation cannot be done
unambiguously. While we are performing these steps the object state may be changed
spontaneously. In this case the action that was prepared beforehand becomes inapplicable. In
this project the authors are trying to develop a method that should decrease the level of
ambiguity in estimating the state object before and after the action. The previous object
behavior is the source of additional information - that is the main idea of the method offered
here. The authors have developed the technique of limiting the differential set. This technique
allows us to fully represent all the previous states of the object starting from the very first step
of control process.

Keywords: control system, Case-Based Reasoning, Data Mining, case base, non-stationary
process, object behavior, measure of closeness, incompleteness of description, differential set
of states, state prehistory.
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