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PaccMoTpeHBl  0COOCHHOCTH OpraHM3allii BEIYHCIUTENBHOIO Ipolecca M Kiacca
HAaTYpPHBIX HMMHTATOPOB, pPEaJM30BAaHHBIX HA  AHAJIOTO-UU(PPOBOM  (THOPHIHOM)
BeruucauTene. I[lokazaHa 3((EKTUBHOCTh HCIONB30BAHHUS B THOPHIHBIX HATYPHBIX
HMMHUTATOpaxX aHaJOTOBOTO IpOIieccopa B KauecTBE AMHAMMYECKOH MoOJenH 00beKTa, YTo
00YyCIIOBJIICHO ~ BBICOKUM  OBICTPOJEHCTBHEM  BCIEACTBUE  paclapajUleUBaHUA U
HECAITOPUTMUYCCKUX BBIYHCIICHUI B X04a€ MOACIMPOBaHUA TUHAMUKU. Hpe/:[nonceH 1oaxon
K KOHTPOJIIO BEIYUCIUTEIIBHOTO IMIpo1ecca IMpru HaTYpHOM MOJACIUPOBAHNH, OCHOBaHHBIM Ha
MeToaax I/I,Z[eHTI/I(bI/IKaHI/II/I, u TMOJTYYCHBI KOHCTPYKTHUBHBIC BBIpAKCHUA OLICHKH
(YHKIIMOHUPOBAHUS  BBIYMCIMTEIBHO-YIPABISIONMX CHUCTEM THOPUAHBIX HAaTypHBIX
HMHUTATOPOB.

KiaroueBble  cjIOBa:  BBIUMCIMTENBHBIH  MpPOIECC, HATYpHBIC  BBIYUCIUTEIHHO-
MOJENHUPYIOIME CUCTEMBI, aHAJIOTOBBIM Ipoleccop, HU(POBOH Ipoleccop, ONepaTUBHBIN
KOHTPOJIb, OLICHKA ()YHKIIHOHUPOBAHUS, METO/IbI HICHTU(DHUKAIIIH.

BBenenue

B nocnepnue roasl B TEOpUM M MpPaKTUKE MOJEIHMPOBAHMSI Pa3BHUBAETCS HOBOE
HalpaBlIeHUEe 10 CO3JaHMIO CPEJCTB MOJAEIMPOBaHUA, Oazupyrolieecs Ha COYETaHUU
KOHULENINN (U3NYECKOro W KBAa3HMaHAJIOTOBOro MojaenupoBaHus. OCHOBHOM OCOOEHHOCTHIO
TaKOro poJa CpEACTB MOJEIMPOBAHMS, HA3bIBAEMBIX HATYpHBIMU BBIUYMCIHTEIBHO-
monenupytomumu  cucreMamu (HBMC), sBnsiercs Hamuuue B UX COCTaBe peaibHOTO
MoJenupytomero o0bekTa (06a30BOro), CXogHOro MO (U3NYECKOMY XapakTepy ¢
MOJIETIUPYEMBIM 00BEKTOM, U cucTeMbl ympasieHus (YC wnm, B Oojee obmieM ciyuae,
BBIYUCIUTENbHON ynpaBistomelt cuctembl — BYC), mpenHazHaueHHOW A1 BBIPOOOTKH
(BBIUMCIIEHUSI) TaKUX  YOPABISAIOLIUMX  BO3AEHCTBUH  0a30BOro 00BEKTa, KOTOpHIE
00ecreynBaloT €ro 3KBHBAJEHTHOCTh MOJEIUPYEMOMY 00BeKTy. Bo3MoxHOCTH 1m0100HOTO
poJla CpeACTB MOJEIHUPOBAHMS JTOCTATOYHO MOJHO XapakrepusyroTcs npumepamu HBMC
HOJBM)KHBIX OOBEKTOB (B YaCTHOCTH, HATYPHBIX UMHUTATOPOB), B KAUEeCTBE KOTOPHIX MOKHO
IPUBECTH CIETYIOLIHE:

= JeTaloUIMe CaMOJIETHbIE MMHUTATOPBl, B KOTOPHIX OOECIEUMBAETCS COBIAJCHUE
MoBe/IeHNs 0a30BOr0 U MOJIEIMPYEMOIO CaMOJIETOB B PEAIbHBIX IMOJIETHBIX YCIOBHSX, YTO
MO3BOJISIET pellaTh 3aJaydl Kak MCCIIEeNOBAaTENIbCKOIO XapakTepa (Hampumep, OTpabdoTKa
CUCTEM YIIpaBJIeHHs TPOEKTUPYEMBIX UM pa3pabaThIBa€MbIX CaMOJIETOB), TaK U TPEHUPOBKHU
¥ 00y4€eHUs JIETHOT'O COCTaBa;

. JUHAMUYECKH SKBHBAJCHTHbIE MMUTATOPhl HAJBOAHBIX M MOJIBOAHBIX CYIOB, a
TaKXe CYXOIYTHBIX MEPEIBMKHBIX CPEJICTB (HampuMep, aBTOMOOMIICH), cO3AaHne KOTOPBIX
MO3BOJIIET B YCJIOBMSIX, OJMM3KMX K peaJbHbIM, OPraHW30BaTh IOJUTOHHOE OOyudeHue Hu
TPEHUPOBKY IKUIMAXKEH 10 YIPABICHUIO B pa3HOOOpa3HBIX CUTYAIMsIX (MAaHEBpPHI B MOPTax U
Ha Tpaccax CyJI0XO/CTBa, ABUKEHHUE B TYMaHe U JIp.);
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. HCCIIEA0BATENIbCKUE KOMIUIEKCHI BBICOKOTOUYHBIX 3JIEKTPOMEXAHUYECKUX CHUCTEM
JIOKAIMH, TIPYU CO3/IaHUU KOTOPBIX OJHOW M3 OCHOBHBIX 3aJay SIBJISIETCS pa3paboTKa CUCTEMbI
VIOpaBlIeHUST M 3aKOHOB ONPEICIICHUS YIPABISIONINX BO3JICHCTBHM, 00€CTEYMBAIOIINX
3aJlaHHOE KaueCTBO MPOLIECCOB HABEACHHUS (CIIECKEHUS).

Bricokne TOYHOCTHBIE TpeOOBaHUS MPUBOAAT K TOMY, UYTO OTpPabOTKAa 3aKOHOB
yIpaBieHus, HapUMep, MpOIecCaMy JIOKAIlMUM BO3MOKHA JIMINb IyTEM CO3/1aHus Ha 0aze
OBM cucreMbl MOJEIHPOBAHMS, BKIIOYAIOIICH COOCTBEHHO AJIEKTPOMEXaHUIECKUN OOBEKT,
9YTO OOecrneynBaeT MOJHBIM y4eT M aHalIM3 3HAYUMOCTU BceX (DAKTOPOB, OKAa3bIBAIOIINUX
BIUSHUE HA TOYHOCTh HaBeleHUs. [logoOHOrO poxa CHCTEMBl  MOJCITHPOBAHUS
MpeAHa3HAYEeHbl, B YaCTHOCTH, JJI1 IPOBEICHUS HCCIEAOBAHUI MO OLEHKE IMPAaBUIBHOCTH
KOHCTPYKTUBHBIX PEIICHUH, KayecTBa MPOILECCOB JIOKAIMM W MapaMeTpoOB 3aKOHOB
yIpaBJ€HUS.

[Ipaktuyeckas nHeodxomumocts co3aanuss HBMC (B Tom uucie HBMC moaBmxHBIX
OOBEKTOB) 3aKJIIOYAETCS B IMOJYYCHUM HHCTPYMEHTA, IO3BOJISIIOIIETO KaK CYIIECTBEHHO
MOBBICUTh SKOHOMHUYHOCTh M Kauye€CTBO MCCIICIOBAHUM CIIOKHBIX CHCTEM, Tak M OoJjiee
KaueCTBEHHO OPraHM30BBIBATH MPOIECCHl O0Y4YEHUS, TPEHUPOBKU M MPOodeccHoHaTbHOTO
0TOO0pa 00CITYKHMBAIOIIETO MEPCOHATIA.

OdeBHIHO, YTO B TMPOLIECCE€ HATYPHOTO MOJETUPOBAHUS CIEAyeT O00eCIeUYHTh
JIOCTOBEPHOCTH BBIYMCIICHHBIX YIPABJICHUN MOJenupytomero (6a30Boro) o0beKkTa TUHAMHUKE
pealbHOTO (MOJENIUPYEMOT0) OObEKTA.

ean padoTsl

[Tony4yeHne ageKBaTHBIX OLICHOK (DYHKIIMOHUPOBAHMS BBIYHCIUTEIBHO-YIPABISIOIIEH
CHCTEMBl HATYpHBIX HMHUTATOPOB, pPEATM30BaHHOW Ha OCHOBE AaHAJIOTO-IU(PPOBOTO
BBIUUCIIUTEIIS.

OcHoBHAA YaCcTh

B o6mem cnyuae nocrpoenne BYC HBMC BO3MOXXHO ¢ NPUMEHEHHEM pa3IMYHBIX
CPEICTB BBIUHUCIUTENbHOM TeXHUKU. [IpM 3TOM pa3nuuHbl M CTpaTeruu OpraHU3aLUU
KOHTPOJISI BBIYMCIIEHUH.

OcoOplif MHTEpeC B JaHHOM CiIy4yae IpeJCTaBIseT HCIOJb30BaHUE B KauecTBE
JMHAMUYECKOM Mojenn o0beKTa aHaJOroBbIM Iporeccop (CyTb —  aHaJoroas
BblUMCIUTENbHAs MammHa — ABM), obecneunBaronuii  BbICOKOE OBICTPOJEHCTBUE
BCJIEICTBUE HEAITOPUTMHUYECKOTO BBIYMCIUTENBHOIO IPOIECCa B XOAE MOJEIMPOBAHUS
[1, 2]. Onnako, HEOOXOAUMOCTh y4YeTa MPOU3BOJHBIX BBICOKHX MOPSAKOB [3], MPUBOIUT K
ToMy, uTo ucnosHeHrne BYC HBMC coxHbIX JTUHAMHUYECKUX OOBEKTOB B aHAJIOTOBOM BHJIE
MIPaKTUYECKH HEBO3MOXKHO. B To xe Bpems, noctpoenrie BYC nHa 0aze aHamoro-uu@poBbIx
BBIUHCIUTEIBHBIX KOMIUIEKCOB WM C BKJIOYEHMEM B HX COCTaB, TaK Ha3bIBa€MBIX
aHAJIOTOBBIX MoANporpamm [4 — 8], ABISETCS JOCTaTOYHO MEPCIEKTUBHBIM. YKa)XeM TaKkKe
Ha BapuanT HBMC, 0a30Bblii OOBEKT KOTOPOTO COAEPKUT aAHAJIOTOBBIM BBIYMCIUTENb.
CkazaHHO€ O0YCIIOBIMBAET BaXKHOCTh KOHTPOJISI BBIYUCIICHUMN, BBITOJHSIEMBIX aHAJIOTOBBIMU
CpEICTBaMH.

Kax ykaspiBaerca B [9], 3amaya omepaTMBHOIO KOHTPOJISI aHAJOTOBOIO Ipolieccopa
ABIISICTCS OJIHOM W3 BaXHBIX MPOOJIEM aHAJIOTOBOW BBIYMCIUTEIbHONW TeXHHKH. IlombITka
PEIINTh YKa3aHHYI MpoOJIeMy C HCIOJb30BAaHUEM AaHAJOTOBOM TEXHUKU MPHUBOIUT K
METOJIaM KOHTpOJs, KOTOpbIE, B OCHOBHOM, OPMEHTHPOBAHbI HAa KOHTPOJb HCIPABHOCTH
OTZIETHHBIX AJIeMEeHTOB U y3710B ABM [9, 10]. st KOHTpOJISE U IUarHo3a HEWCIPaBHOCTEH
ABM HaxoauT NpPUMEHEHHE METON u30bimounbix nepemenHvix [11] xoTOpbIii He Bcermaa
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sBrsieTcss d(O(GEKTUBHBIM MPU KOHTPOJIE PEUICHUS ypPaBHEHUH, OMHCHIBAIONIUX JUHAMUKY
YIPaBIsieMbIX HEIMHEHHBIX OOBEKTOB.

B rubpunaeix BeuuciutensHbix cucreMax (I'BC) BO3MOXHO UCHOJIB30BaHUE
udposoro nporeccopa (T.€. MUGPOBON BEIYMCIUTENbHON MamMHbl — [[BM) niist KoHTpoIs
ABM. IIpu 3T0M OCyIIECTBISETCS KaK IOCTPOCHNUE KOHTPOJIBHBIX U JUArHOCTUYECKUX TECTOB
ABM c¢ nomompto I[IBM [12, 13], Tak ¥ KOHTpOJIb B MPOILIECCE PEUICHUS YpaBHEHUU
nuHamukd [ 14, 15].

B [16] wusmaraercss MeTOJ JIUArHOCTUKU HEUCIIPABHOCTEH aHAJIOTOBBIX MOJIEIICH,
OMHCHIBaEMbIX cUcTeMOd mmHEeWHbIX OJY ¢ mocrosHHBIMU Kodpdunuenramu. MeTos
OCHOBaH Ha pelIeHUU 0OpaTHOM 3a7auu U CBOJUTCS K OMpPEICICHUIO MaTPULIbI TPABOK 4acTU
pemiaeMoil  CUCTEMBbl 10 MOJYYEHHOMY pelleHHio. J(MarHoCTHMKa HEUCHpaBHOCTEH
OCYIIECTBIISIETCSl CpaBHEHHEM HACHTU(UIMPOBAHHON MaTpULbl pelIaeMod CHUCTEMBbI (s
MOJICTTPYIONIET0 00BEKTa) C 3aJaHHOW MaTpuIel (A7 peanbHOro o0bekTa). Bee omeparuu
10 TUAarHOCTUKE HEHCHpaBHOCTEN BbINONHAOTCA HAa LIBM. /laHHas nmpouenypa AUarHOCTUKU
OCHOBaHA Ha AaNMpPOKCUMAIMU MEPEeXOJHOT0 Ipolecca JUHEHHOW KoMOMHaIuen
SKCMOHEHIHANbHBIX (yHKuud. Ilpu nuarHocTuke Mojeneil HeNWHEHHBIX OOBEKTOB
MIPUMEHEHHE OMTMCAHHOTO T0JIX0/1a CTAJIKUBACTCS CO 3HAUUTEIIbHBIMU TPY/IHOCTSIMH.

KoHTposib aHaloroBo MOJI€IM CPaBHEHHEM AaHAJIOrOBOIO PEIICHHS C PEUICHUEM,
nosyueHHeIM Ha [IBM, nocrarouHo pacnpocTpaHeH, OJHAaKo 00JagaeT TaKUMHU
HEJOCTaTKaMHU, KaK HEOOXOJAMMOCTh NIPEOJOJCHUS TPYJHOCTEH YHCIEHHOTO pELICHUS
MCXOJHOM 3aJladyd B IIOJIHOM ItocTaHoBKe Ha [[BM, cymecTBeHHbIE 3aTpaThl MallMHHOTO
BpPEMEHH, HEBO3MOXKHOCTh YCTAHOBIICHUSI IPUYUH BO3HUKHOBEHUS OLIHOOK.

KoHTpoiib, eciiu OH OCYIIECTBISACTCS MyTEM MPSIMOT0 U3MEPEHUsI, BCET 1A MPECTaBISET
co00i1 HeKOTOpYI0 00paTHYIO 3a7auy, B YaCTHOCTH, 3374y OYeHKU napamempos 00bHEKTa 1Mo
€ro BBIXOJIHBIM U BXOJHBIM BO3JIEUCTBHUSM. B Takom citydae ©MeeTCsi BO3MOKHOCTh ITPUBJICYb
pa3iauuHble  MeToAsl  uaeHTuukauuu [17], KoTopble oO0danalOT  3HAYUTEITHLHBIMU
BO3MOKHOCTSIMHU JUIsI PEIICHU 3a/1a4 KOHTPOJIA TUHAMUYECKuX cucteM [ 18], B Tom uncie u
AHAJIOTOBBIX MOJEIIEH.

B ¢opmanuzoBaHHOM BHAE, KOHTPOJb Ha OCHOBE METOJOB nNAPAMEMPUUECKOLU
uoenmughuxayuu OCyIIECTBIACTCS cienyromuM obpasom. [lo HabIIOgaEMBIM NIEPEMEHHBIM
00BEKTa OLIEHHMBAIOTCS MapaMeTpbl ero maremaruyeckoil mozenu. M yxe mo pesynbrary
CpaBHEHHUs TNOJIYYEHHBIX OLIEHOK NapamMeTpoOB C 3aJaHHBIMM 3HAUYECHHSIMHU MPUHUMAETCS
pellIeHne O COCTOSTHUU O0BEKTA.

[IpumMeHUM [aHHBIA TOIXOJ K OICHMBAHHWIO (PYHKIIMOHUPOBAHUS BBIYMCIUTEIHLHO-
VOPABIISIIONIEH CHUCTEMBl HATYpPHBIX HWMHUTATOPOB, PEATM30BAaHHOW Ha OCHOBE aHAJIOTO-
uppoBoro BeraucauTens. [Ipenmnonoxkum, 4To CYyIIECTBYET CHUCTEMa ypaBHEHUH TOU Ke
CTPYKTYpbl, 4YTO M MoOJenupyemas, HO C JpyrMMH (B OOIIeM ciy4yae IEepeMEHHbIMH)

napamerpamu q =(q,,....q,, )" :
Z:f(z,u*,q,t),z(to)zzo, (1)

rne z=y,+4y — BEKTOp, ONHUCHIBAIOIIMNA KOHTPOJIHPYEMBIH OOBEKT, M HapaMeTpsbl
KOTOpOro (Ipy OTCYTCTBMHU OLIMOOK B pealu3alliyd ypaBHEHUH IWHAMUKHM) COBMAJAIOT C
napaMeTpamMM MOZEINpYeMOoi cucteMsbl. [lyTeM m3MepeHus wim pacuera COOTBETCTBYIOIINUX

BenuuuH (GOpMHUpyeTcs MHAOPMAIUA O BXOAHBIX U W BBIXOJHBIX 7 CHTHATaX OOBEKTa
KOHTpoJsi. HabGmiomaemblii BekTOp Z sBIseTcs B OOLIEM Ciydae HM3BECTHOH (yHKImen

BEKTOPOB COCTOSHHS Z W yOpaBleHWil u . EcIM TepeMeHHbIE HeNoCPeICTBEHHO
U3MEPAIOTCA, TO Z = E. +(v,u)= Eu’ +v, rne £ — enuHWYHasg Marpula, V- aJJuTUBHBIN
myMm cuctembl usMmepeHus. lllymbl u3MepeHus 3aBUCAT OT TOYHOCTH «CUUTBHIBAHUS»
aQHAJIOrOBOM MH(OpPMAIMK UM TMEpEMEHHBIX B IIUPpoBoil Gopme. B aHanoroBsix MoAensix K
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IIymMaMm U3MEepeHus 100aBIAI0TCS BHYTPEHHHE IIyMBI caMoil Mojienu. B cucreme n3mepenus
MOJKET ITPOU3BOANUTHCS OT/AEIEHNE CUTHAJIA OT LIIYMOB, T.€. PELIAThCs 3a4a4a (GUIbTPaLUH.

Pesynpratel  u3MepeHus ~— IpeAHA3HA4YeHbl  JUI  ONpPENCNICHMS  [1apaMeTpoB
MaTteMaTudeckoil mozaenu (1), T.e. Ui MpoBeleHUs NapaMeTpudeckoll uaeHTugukanuu. Ilo
pe3yibTaram, MOJIYYEHHBIM C MOMOIIBI0 MICHTU(DUKALWHU, ONpEneseTcs Mo KakoMy-Iu0o
KPUTEPHUIO COCTOSSHUE OOBeKTa KOHTpOss. JlJii aHAJoroBbIX Mojeled NIpu OOHapyKEHUU
omMOKM pemaeTcs 3ajadya ONpeAeNieHHs INPUYMHBI, BbI3BABIICH OIIMOKY, T.e. 3ajada
JUAarHOCTHUKH.

Hcnons3oBanue CpeACTB aHAJIOTOBOM BBIUMCIUTEIBHOM TEXHUKH I Pead3aluu
KOHTPOJISl HA OCHOBE MJICHTU(UKALMYU IPUBOJUT K OOJIBIION N30BITOUHOCTH 000PYI0BaHMS, a
TOYHOCTh OLICHOK I1apaMeTpPOB IIPU 3TOM HEBBICOKAas. B CBA3M ¢ 3TUM METOJBI KOHTPOJIS,
OpHEHTUpPOBaHHbIE Ha HpuMeHeHue [[BM, B uyacTHOCTH, LieecooOpa3Hbl MpPHU KOHTPOJIE
aHAJIOTOBBIX MOJIENIEH B aHAIOTO-UU(POBBIX BEIYUCIUTENBHBIX KoMIuIekcax (ALIBK). B stom
ciiyyae 1o Mepe Heobxonumoctu LIBM noakirouaercs K mpoBepKe aHAIOroBoi mozenu 0e3
BMEIIATEILCTBA B €€ padoTy.

ITycTh 00BEKT KOHTPOJIS OIIMCHIBAETCS YPaBHEHUEM

= f(zuqt), y,)=y,. (2)
a MO):[eJIb, I/ICHOJH)3yeMa$I HpI/I I/I[[eHTI/I(bI/IKaHI/H/I, HUMECT BU/

z= f(Z,M,E[,l), Z(to) =2p> (3)

rae ¢ =(q,...q, )" — BEKTOp OLIEHOK HapaMeTpOB.

OOBIYHO OIICHKH ITapaMETPOB ¢ OIPEIEISIOTCS U3 YCIOBHSI MUHUMYMa KBaJAPAaTHYHOTO
¢ynkunonana. Eciy M3BECTHO € TOYHOCTBIO JO OIICGHOK IapaMeTpOB ¢ aHATUTHYECKOE
peuienue z = ¢ (u,q,t), TO yKazaHHBIH QyHKIIMOHAT B MAaTpUYHOU (hOpME UMEET BHU]L

¥(@) =[b—A@1" [b-AQ)], “4)

rne b=[y(t),....y(ty )]T , AQ) =lou,q,1)),...,0(u,q,t )]T .
OreHka ¢ BEKTOpa mapameTpoOB ¢ HAXOIUTCS U3 YCIOBHS
oy(q) _ 0A@) 5)

b—A(g)|=0.
o) a(c?)[ @]

Boeipaxxenue (5) mnpexacraBiseT coOOH cHUCTEMY HEJIMHEHHBIX OTHOCUTENBHO ¢

anreOpanvyeckux YpaBHEHMH, pEIIeHHEM KOTOpOH SIBISETCS HCKOMas OIIEHKa BEKTOpa
IapaMeTpoB ¢ .

Omnpenenenne OLIEHOK MapaMeTpoB ¢, i =1,m W3 ycnoBus OIM30CTH BBIXOJIOB 00BEKTa

U MOJENH, 33JaHHOW B Buje AuddepeHInanbHbIX ypaBHEHHM, MPUBOIUT K HETMHEHHBIM
MpoLeaypaM OLEHUBaHUS JaXe B TOM cClydae, KOrja Mojelb oObeKkTa JHMHEeHHa 1o
napamerpam (13-3a HeTUHEHHOM 3aBUCUMOCTH pEIISHHs! OT apaMeTpOB).

BriBoabI

HOJIy‘ICHBI AHAIIUTUYCCKUC BBIPAXKCHUSA IJIA OIIPECACIICHUSA OLICHOK (bYHK]_[I/IOHI/IpOBaHI/IH
BI)I'-II/ICJ'II/ITeJ'II)HO-ynpaBHﬂIOIHefI CUCTEMbI HATYPHBIX UMUTATOPOB, peaJIHSOBaHHOfI Ha OCHOBEC
aHaJ'IOI“O-I_[I/I(prBOFO BBIUUCIIMTENSA. BrlunciauTeabHas npoacaypa oOnpeaciCHusaA OLCHOK
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OCHOBaHa Ha METOJaX MapaMeTpPUYeCKON WICHTU(UKAIIMN U HE TPeOYyeT MPSIMbIX U3MEPEHUN
BEKTOPOB COCTOSIHMI HATYPHOW MOJIEIH (MMUTATOPa) peaibHOTO (MOIECTUPYEMOro) 0ObeKTa.

Opnako, B psijie TMPAKTUYSCKUX CIydaeB, AHAIMTHUYECKOE PEIICHUE CII0KHBIX
QG GepeHIaIbHBIX YPAaBHEHHI MOTYYUTh 3aTPYAHUTEIBHO (WM, JaXKe, HEBO3MOXHO) H JIJIS
OonpeacIiCHud NCPEMCHHBIX 7 CICAYCT MPHUBJICKATh YHUCICHHBIC MCTOAbLI, YTO 3HAYHUTCIBHO
YCIIOXKHSIET POIEypy UACHTU(DUKAIIH.
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KOHTPOJIb OBUMCJIIOBAJILHAX MMPOIECIB METOJIAMM IIEHTU®IKALIT ITPA
HATYPHOMY MOJEJIIOBAHHI

JI. JI. ITpoxodsera, C. I1. Cagiu, A. H. [Topmymit

Opeccknii HAMOHATBHBIA TOJTUTEXHUIECKUN YHUBEPCUTET,
npoct. Hlesuenko 1, Onecca 65044, Ykpanna; e-mail:

PosrnsiHyTOo 0CcOOIMBOCTI OpraHi3amii 0OYHCIIOBAIEHOTO TPOILECY IS Kacy HATYpPHHX
iMiTaTOPIB, peai3oBaHUX Ha aHaJoro-LUdpoBoMy (TiOpuaHOMY) obGuncitoBaui. [TokazaHo
e(eKTUBHICTh BUKOPUCTaHHS B TOPHIHUX HATYpHHX IMITaTOpax aHaJOTrOBOTO IPOLECOPY
B SIKOCTI TMHAMI4HOI MOJeTi 00’€KTa, 0 00YMOBIIEHO BHCOKOIO IIBHKOIEI0 BHACIIIOK
po3IapaleslioBaHHsl Ta HEAITOPUTMIYHUX OOYMCIICHb B XOJ1 MOJIENIOBAHHS JMHAMIKH.
3anpornoHOBaHO MiJXiJ A0 KOHTPOJIO 332 OOYHCIIOBAJIBHUM IPOLECOM IPH HATypPHOMY
MO/ICTIFOBaHHI, 3aCHOBaHUI Ha MeTo/aX iieHTH(iKalii Ta OTpUMaHO KOHCTPYKTHUBHI BUpa3u
OIIHIOBaHHSA (YHKIIIOHYBaHHS  OOYHCIIOBAJIFHO-YIPABIAIOYNX CHCTEM TiIOpHAHUX
iMiTaTopiB.

KaouoBi caoBa: 0o0uYMCITIOBaNBHHN TpoIEeC, HATYpHI OOYHCIIOBAILHO-MOIEIIO0Y]
CHCTEMH, aHAJOTOBHH IpoIiecop, U(PPOBHUN TPOIECcOp, ONMEPaTHBHUNA KOHTPOJb, OIiHKA
(hyHKIIOHYBaHHS, METOAH iACHTU(IKAIII.

CONTROL OF CALCULABLE PROCESSES BY METHODS OF AUTHENTICATION AT MODEL
DESIGN

L. L. Prokofieva, S. P. Savich, A. N. Porpulit

Odessa national polytechnic university,
1 Shevchenko Ave., Odessa 65044, Ukraine; e-mail:

The features of organization of calculable process for the class of the model imitators
realized on an analog-digital (hybrid) calculator are considered. Efficiency of the use in the
hybrid model imitators of analog processor as the dynamic model of object is shown, that is
conditioned by the high fast-acting because of parallel and unalgorithmic calculations
during the design of dynamics. Offered approach to the control of calculable process at the
model design, based on the methods of authentication and structural expressions of
estimation of functioning of the sensor-based systems of hybrid model imitators are got.
Keywords: calculable process, model calculable-designing systems, analog processor,
digital processor, operative control, estimation of functioning, methods of authentication.
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