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Ilnenapubie qokjaaasl / Plenary Addresses

28 aHBapsA, noHeaenbHuK / January 28, Monday
11-00 - 14-00
MK3 / SCH

DYNAMIC PRINCIPLES OF PROGNOSIS AND CONTROL
G.A. Leonov
Saint Petersburg State University, St. Petersburg, Russia

CETH MOCJIEAYIOIIMX MOKOJEHUHN U ITPOBJEMBI UIEHTU®UKAILIANA
JJI1 BAHKOBCKOI'O CEKTOPA
J.A. Hazunos
OAO BTb, Poccus, Mockea
A.B. KopoTtkoB
Tnobanvnviit Anvanc OOH 3a UKT u pazsumue, USA, New York
[IponukHoBeHNe VT B (DMHAHCOBYIO HHIYCTPHUIO KapIHMHAIHHO M3MEHWIO HHPPACTPYKTYpy OAaHKOBCKHX IporieccoB. ban-
KOBCKHI CEKTOP BBICTYIIHJI MHOHEPOM B NMPUMEHEHHH MHHOBALMOHHBIX JIEKTPOHHBIX peleHui. KOHKYpeHToCcrocoGHOCTh
0aHKOB Ha (PMHAHCOBBIX PHIHKAaX 0€3 MCIOIh30BaHUS MHUPOKOro Kpyra UT-cucreM He mpencTaBiseTcss BOSMOXKHOK. PaBHO
KaK U HEBO3MOJKHA IOJHOIEHHas uHTerpauus Poccuu B rmodanpHOE (pUHAHCOBOE NPOCTPAHCTBO 0e3 MH(OpMaTH3AIUH
OTEYECTBEHHOTO OAHKOBCKOTO cekropa. D¢ dexkTuBHOCTh mHBecTHINN B UT mpencraBisier co0oil KpaeyroilbHBIH KaMEeHb
Jus moboro ¢unancosoro gupekropa u CIO. B HacrosimeM Iokitane aBTOpaMH PacCMOTPEHBI KIFOYEBBIE CTPATETHU BHE-
JpeHus HHOOPMAIIOHHBIX CEeTel HOBOTO IOKOJICHHSI B OAHKOBCKYIO MH(PACTPYKTYpPY C LENbIO ITOBBIIEHHST TPHOBUIEHO-
CTH OaHKOBCKHMX OIeparuii.
NEXT GENERATION NETWORKS AND CLIENT IDENTIFICATION / D.A. Nazipov (JSC VTB, Russia, Moscow), A.V.
Korotkov (The UN Global Alliance for ICT and Development, USA, New York). ICT development in world banking sector
has dramatically changed the infrastructure of banking processes. Banks were among the first financial institutions to start
implementing e-technologies. Nowadays banks’ competitiveness depends directly on the level of their technological effi-
ciency. At the same time integration of Russia into global economic system is no longer possible without technological de-
velopment of its financial and banking products and services. Profitability of IT investments is one of the key issues of the
today discussion around the development of IT infrastructure of Russian banks. The authors of this report focus their atten-
tion on the prospects of the development of next generation neuron networks in banks aimed at the enhancement of the effi-
ciency of IT infrastructure for financial industry.
DIRECT WEIGHT OPTIMIZATION IN STATISTICAL ESTIMATION AND SYSTEM IDENTIFICATION
A.V. Nazin
Institute of Control Sciences, RAS, Moscow, Russia
J. Roll, L. Ljung
Div. of Automatic Control, Linkoping University, Linkoping, Sweden
I. Grama
LMAM, Université de Bretagne Sud, France
The Direct Weight Optimization (DWO) approach to statistical estimation and the application to nonlinear system identifi-
cation has been proposed and developed during the last few years. Computationally, the approach is typically reduced to a
convex (e.g., quadratic or conic) program, which can be solved efficiently. The optimality or sub-optimality of the obtained
estimates, in a minimax sense w.r.t. the estimation error criterion, can be analyzed under weak a priori conditions. The main
ideas of the approach are discussed here and an overview of the obtained results is presented.

28 aHBapsA, noHeaenbHuK / January 28, Monday
15-00 — 17-30
MK3 / SCH
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®A30BBIE IOPTPETBI MHOI'OMEPHBIX CJIOKHBIX CUCTEM
P.I'. Xne6onpoc
Hucmumym ouousuxu KHL] CO PAH, Poccus, Kpacnosipck,
Cubupcruii gpedepanvroiii ynusepcumem, Poccus, Kpachospck
B.A. CrenkoB
Hnemumym neopeanuueckoni xumuu um. A.B. Huxonaesa CO PAH, Poccus, Hosocubupck
Medrcoynapoonsiii HayyHblll Yyenmp Uccie008aHull IKCMPEMALbHBIX COCMOSHUL OP2AHUZMA
npu IIpesuduyme KHI] CO PAH, Poccus, Kpacrosipck
Mertoj a30BbIX OPTPETOB BO3HHUK OTHOBPEMEHHO C HHTEIPAJIbHBIM U Ju(()epeHInaTbHBIM UCUMCICHHEM 1 TAKKE CBSA3aH
¢ umeHeM HprotoHa. [lepBoHayaibHO 3TOT METOJ MPUMEHSIICS K OIHOMEPHBIM cuctemam, nosanee XK. A. Ilyankape, a 3a-
TeM A.M. JIsamyHOB, MEpeHecid ero Ha aHajiu3 JBYMEPHBIX cucTeM. Hamu mpeuiaraercsi MeTo]l aHajin3a MHOTOMEPHBIX
CHCTEM, 3a[]aHHBIX OOJIBIIUM YUCIOM TU(PEpeHIHANTbHBIX YPABHEHU, KOTOPBII SBISETCS pa3BUTHEM OJHOMEPHOTO CIy-
yas. OCHOBHasl uaes (a3oBbIX MOPTPETOB OJHOMEPHBIX, ABYMEPHBIX U MHOTOMEPHBIX CHCTEM — HAIMYHE XapaKTePHBIX
Toyek U jauHuH. [Ipu BceM pazHO0Opa3uu ABMIKEHHS CHCTEMbI Ha ()a30BOM IUIOCKOCTH XapaKTEpHbIE TOYKH M JIMHUU MeJI-
JICHHO BOJIIOLMOHUPYIOT U MOTYT paccMaTpuBaThCsl B MEPBOM NPUOIIKEHHH KaK HENOABHXKHBIE. DTO CBOWCTBO JIETJIO B
OCHOBY TPHHIMINA CTaOMJILHOCTH MOABHMKHBIX DKOJOTHUECKHX CHCTEM, NpeiokeHHoro B Havaie 1970-x romor A.C.
Hcaesm 1 P.I'. Xnebomnpocom. DazoBbie MOPTPETHI MHOTOMEPHBIX CUCTEM O0JIAAI0T CTPYKTYPOWA, B KOTOPOU 00JIacTh C
OTpHUIATEILHON 00PaTHOM CBSI3BbI0 YEPEAYIOTCS ¢ 00JIACTSIMHU C TOJIOKHUTEIIFHON 00paTHOW cBA3bl0. Hamu u3ydeHa cTpyk-
Typa (a30BBIX HOPTPETOB Pa3sHOOOPA3HBIX CIOKHBIX CHCTEM, HMOIyUCHHBIE PE3YJbTaThl MIUIIOCTPUPYIOTCS Ha IpHMepax
JIUHAMHKH TIAPAMETPOB SKOCHCTEM PA3INYHOTO YPOBHSI.
CONTROL OVER THE POPULATION DYNAMICS OF CANCER CELLS IN AN ORGANISM / R.G. Khlebopros (Institute
of Biophysics SB RAS, Krasnoyarsk, Russia; Siberian Federal University, Krasnoyarsk, Russia), V.A. Slepkov (Nikolaev
Institute of Inorganic Chemistry, Novosibirsk, Russia). The method of phase portraits is as old as the integral and differen-
tial calculus and is likewise associated with the name of Newton. Originally it was applied to one-dimensional systems and
later was extended by Jules Poincare and Alexander Lyapunov to two-dimensional systems. We suggest a method of analyz-
ing multi-dimensional systems described by numerous differential equations, the method is a kind of generalization of the
one-dimensional approach. The use of phase portraits to describe one-, two-, and multi-dimensional systems is based on the
qualities of characteristic points and lines. Even though the dynamics on the phase plane may be greatly variable, the char-
acteristic points and lines evolve slowly and can be considered fixed in the first approximation. This quality became the
basis for the stability principle of moving ecological systems suggested by A.S. Isaev and R.G. Khlebopros in the beginning
of the 1970-s. Phase portraits of multi-dimensional systems have their own structure in which areas of negative feedback
alternate with areas of positive feedback. With our method it becomes possible to investigate the structure of phase por-
traits for a great variety of complex systems, the results are illustrated by the dynamics of various parameters in ecosystems
existing at different levels.
STATISTIC OF EXTREMES: A NONPARAMETRIC APPROACH
N.M. Markovich
Institute of Control Sciences, Moscow, Russia
Heavy-tailed distributions are typical for phenomena in complex multi-component systems. They possess a number of spe-
cific features including the slower than exponential decay to zero of the tail, the violation of Cramer's condition, a possible
non-existence of some moments, and sparse observations in the tail of the distribution. Consequently the analysis of such
distributions requires unique statistical methods. I introduce these statistical techniques. I provide a survey of classical re-
sults and explores the recent developments in the theory of nonparametric estimation of the heavy-tailed probability density
function and its application to the classification when the objects belong to populations distributed with heavy tails, the tail
index, high quantiles, the hazard rate.

Cexnuonnblie 1okaaabl / Regular papers
29 aHuBaps, BTOpHUK / January 29, Tuesday
10-30 — 18-30
MK3 / SCH
CTpyKTypHas ¥ napaMeTpuyeckas uaeHTHpukanuu
Structure and Parameter Identifications
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3JEMEHTBI MATEMATHYECKHUX OCHOB CTPYKTYPHOM UJIEHTU®UKAIIMA JTUHEMHBIX
HECTALHMOHAPHBIX MHOI'OMEPHBIX CUCTEM YIIPABJIEHUS
B.A. Pycanos, B.A. Ko3bipes, A.E. Kymenko, /I.FO. lllapnunckuii
Hucmumym ounamuxu cucmem u meopuu ynpaenenusi CO PAH, Poccus, Hpkymck
OmnpeneneHbl OCHOBHBIE ITOJIOKESHUSI METOJJOJIOTHH CTPYKTYPHOM UIEHTU(HUKAIIMH, OCHOBaHHOHM Ha abCTPaKTHOH mpoueny-
pe peamzanuy Kanmana-MecapoBuya aisi AMHAMHUYECKUX CHCTEM C YPaBHEHHSIMH COCTOSIHUSI B KJlacce JIMHEWHBIX HecTa-
LIMOHAPHBIX OOBIKHOBEHHBIX U (PEepeHIHATBHBIX YPaBHEHUH. B 7TOM KOHTEKCTE MHTEPIPETUPYIOTCS KIIFOUEBbIE OAXObI
K PELICHHIO BOIIPOCOB JIMHEHHOM TEOPUH pean3alii B TepMHUHaX oneparopa Penes-Putna.
ELEMENTS OF MATHEMATICAL BASES OF STRUCTURAL IDENTIFICATION OF LINEAR NON-STATIONARY
MULTIVARIABLE CONTROL SYSTEMS / V.A. Rusanov, V.A. Kozyrev, A.E. Kumenko, D.Yu. Sharpinsky (Institute of Sys-
tem Dynamics and Control Theory of Siberian Branch of Russian Academy of Sciences (ISDCT SB RAS), Irkutsk, Russia).
We define the main conception of structural identification methodology, which are the base of procedures of constructing
abstract Kalman-Mesarovic realization for dynamic systems with state equations in the class of linear nonstationary differ-
ential equations. In this sense, the authors interpreted the key approaches to the solutions of classical problems of the reali-
zation theory in the terminology of the Rayleigh-Ritz operator.
BBIUMCJUTEJBLHAS AJITEBPA 1 KYCOUYHO-JTUHENHAS ATIITPOKCUMAIIAA U UIEHTU®UKAIIAS
JUHAMMUYECKHUX MPOLIECCOB
A.O. Eropmux
HUnemumym mamemamuxu um. C.JI. Cobonesa CO PAH, Poccus, Hosocubupck
COMPUTATIONAL ALGEBRA AND PIECEWISE-LINEAR APPROXIMATION AND IDENTIFICATION OF DYNAMIC
PROCESSES / A.O. Yegorshin (S.L. Sobolev Institute of Mathematics, Novosibirsk, Russia)
OLEHKHU TAPAMETPOB I1PU 3ABUCHUMBbBIX HABJIIOAEHUAX B MHOTI'O®AKTOPHBIX ITIJIAHAX
IKCIIEPUMEHTA
JLII. CeicoeB
Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mocksa
st MHOTO(aKTOPHBIX SKCIIEPUMEHTOB CO CTATUCTHYECKH 3aBUCHMBIMU HAOIIOJCHUAME PaCCMaTPUBAIOTCS 3314l OLICHH-
BaHUS [TApaMEeTPOB CPEIHET0 M KOBApHAIM IPHU CTPYKTYPHBIX OIPaHUYECHUAX, O0YCIOBICHHBIX CBOHCTBAMH CHUMMETPUH
IU1aHa dSKcrepuMenTa. ONpeaessioTes anredpandecKiue CTpyKTypbl, aCCOLMUPOBAHHBIE C IUIAHOM JKCIIEPUMEHTA U CBS3aH-
HbIE C BO3MOKHBIMM CTPYKTypaMu KOBapualuil. PaccMOTpeHb! IoJIydaromuecs: Ipu 3TOM Mojenu Kopapuauui. [lonydenst
OLICHKH MMapaMETPOB CPEAHETO U NapaMeTpOB KOBapHalMi JJisl BBEJICHHbBIX MO/JIEJIEH KOBapUallui.
PARAMETER ESTIMATES BY DEPENDEND OBSERVFATIONS IN MULTIFACTOR EXPERRIMENT DISIGN / L.P.
Sysoev (Institute of Control Sciences, Moscow, Russia). The problem of mean and covariance parameters estimation in
multifactor experiments with statistically dependent observations is considered. The structure constrains implied by symme-
try properties of experimental design are given. Algebraic structures associated with the algebraic properties are defined.
Covariance models generated by algebraic properties are considered. The estimates of the mean and covariance parame-
ters for the introduced covariance models are found.
TEXHOJIOT'USI UIEHTU®UKAIIAA HEYETKAX MOJEJEN TUIIA CUHIJITOH U MAMJIAHU
H.A. Xopamunckui
Tomckuii 2ocydapcmeentblii yHugepcumem cucmem ynpasienus u paouoanrekmponuxu, Poccus, Tomck
PaccMoTpeHbI ueThIpe OCHOBHBIX 3Tala HOCTPOSHHSI HEYETKUX MOJIEIICH: DKCIIEPTHOE OLICHUBAaHUE, UICHTU(HUKALIUS CTPYK-
TYpBbl HEUETKHX MOJIeJIel, OlleHKa apaMeTpoB, MPOBEpKa MPaBHILHOCTH MTOCTPOCHHOH MOAEIH. DKCIEPTHOE OLICHUBAHUE
BKJIFOYAET pEICHUE CIIEAYIONMX 3aa4: ONpEeSICHNe THIIa HEYETKOW MOJIENH, BBIOOD t-HOPMAaNbHBIX (GYHKIMN JUIS 3a/1a-
HUSI HEUETKHX JIOTHYECKHUX OIEPaLii, BEIOOP COCOO0B HEYETKOro BhIBOJA. /ISt MICHTU(PHKALIMK CTPYKTYPHI IPEIUIOKEHO
HCIIOJIb30BATH JIBA METO/IA: HEUETKUI KJIACTEPHBIN aHAIN3 M CyObEKTUBHOE pa3JielieHue JaHHbIX. s onTHMHU3anuy napa-
METPOB BHIOPaHbI CIEAYIOIINE METOAbI: TeHETHYECKUI aJlrOPUTM, aJITOPUTM MYpPaBbHHON KOJIOHHH, TPaJJUEHTHBIE METOIBI.
OO0Cy>XaaroTcsi BOPOCH! IPOrPaMMHOI pean3ainy.
TECHNIQUE FOR THE IDENTIFICATION OF SINGLETON AND MAMDANI FUZZY MODELS / 1.A. Hodashinsky
(Tomsk State University of Control Systems and RadioElectronics, Tomsk, Russia). In the paper, four basic phases of fuzzy
models construction are considered: expert evaluation, structure identification, parameter estimation, and model valida-
tion. Expert evaluation includes the decision of the following tasks: selection of fuzzy model type; a choice of t-normal func-
tions for the task of fuzzy logic operations, a choice of a fuzzy logic inference. For structure identification it is offered to
use two methods: fuzzy clustering method and subjective division of the data. For parameters optimization the following
methods are chosen: genetic algorithm, ant colony algorithm, gradient descent technique. Issues of software implementa-
tion are discussed.
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WJIEHTUOUKAIIUSA TUHEWHBIX CTAIIMOHAPHBIX CUCTEM IPEOBPA3YIOIIUX
KOMIIVIEKCHO3HAYHBIE CUTHAJIbI
A.A. Kapkux
Mypmanckuti I'ocyoapcmeennwiti Texnuueckuti Ynusepcumem, Poccus, Mypmanck
B pabote paccmarpuBaercsi 00001IeHHE TEOPUU HISHTU(PHUKAIMN JTHHEHHBIX CTAIIMOHAPHBIX CUCTEM, MPEATI0KEHHOH B [1].
[Ipennaraemoe o0o0O0IIEHNE HE SIBISICTCS TPUBHAIBHBIM, TaK KaK ONMMPAETCS Ha HEACCOLMATHBHYIO W HEKOMMYTATHBHYIO
oIlepalrio ciIokeHus. HecMoTpst Ha 9T0, KaK ¥ B KIIACCHYECKOM CiIydae, 3ajada HACHTH()UKAIIMN UMITYJIbCHOW XapaKTepu-
CTHKM OJJHO3HA4YHO paspemnma. JIokanbHOe paccMOTpeHHe IpeiaraeMoro obo0mmeHus npoOiieMbl HASHTH(GUKAMN CBO-

JIUTCS K aHAJIM3Y CBOMCTB TpexmnapaMmeTpuiecKoi rpynmsl JIu pazmMepHOCTH J1Ba.

[1] XKapkux A.A. Unentudukanus IMHEHHBIX CTALIMOHAPHBIX CHCTEM IPU TOMOMOPQHBIX 0TOOpaxkeHussx curHanos // Tpyasl IV MexyHapoaHOW KOH-
¢bepennyn «Mnentudukarnus cucreM u 3agaun ynpasiaeHus» SICPRO ‘05. Mocksa, 25-28 suBapst 2005 1. M.: MaCTHTYT npobiieM ynpaBieHus uM. B.A.
Tpanesnuxosa PAH, 2005. C. 321-332.

IDENTIFICATION OF LINEAR STATIONARY SYSTEMS TRANSFORMING COMPLEX-VALUED SIGNALS /
A.A. Zharkikh (Murmansk State Technical University, Murmansk, Russia). A generalization of the linear stationary systems
identification theory, which has been offered in [1], is discussed. This generalization is non trivial as it is based on non-
associative and non-commutative addition operation. In spite of this, the pulse-response characteristic identification prob-
lem is uniquely solvable, as the with classical case. The local discussion of the generalization of identification problem

comes to analysis of properties of three-parametrical Lie group of the dimension two.

[1] Zharkikh A.A. Identification of linear stationary systems under homomorphic mappings of signals // Proceedings of the IV International Conference
“System Identification and Control Problems” SICPRO ‘05. Moscow, January 25-28, 2005. Moscow: V.A. Trapeznikov Institute of Control Sciences,
2005. P. 321-332.

AJIAIITUBHBIE HABJIOJATEJIA JJIS1 TMHEUHBIX HECTAIIMOHAPHBIX TUHAMHWYECKNX CUCTEM
C HEONIPEJAEJEHHOCTHIO B KOHTYPE HACTPOMKH ITAPAMETPOB
H.H. Kapa6yToB
Mocxkosckuil cocydapcmeentbliil UHCIUMYm paouOmexHuKy, S1eKmMpOHUKYU U A6MOMAMUKYU (MeXHUYeCcKull yHusepcumen),
Poccus, Mocksa
I1I.H. KapadyToB
Mockogckuii eocydapcmeeHmbiil UHOYCmpuaibHulil yHugepcumem, Poccus, Mocksa
PaccmaTpuBaeTcs 3aada uaeHTU(UKANNE JTHHEWHON HECTAIIMOHAPHON JTUHAMHYIECKOW CUCTEMbI, IPUBEICHHON K HEKaHO-
HUYECKOW MACHTU(PHUKAINOHHON hopme.
ADAPTIVE OBSERVERS FOR LINEAR NON-STATIONARY DYNAMIC SYSTEMS WITH UNCERTAINTY IN THE
PARAMETERS ADJUSTMENT LOOP / N.N. Karabutov (Moscow state institute of a radio engineering, electronics and
automatics (technical university), Moscow, Russia), P.N. Karabutov (Moscow state industrial university, Moscow, Russia).
The task of identification of the linear non-stationary dynamic system led to the non-canonical identification form is consid-
ered.
AJATITUBHBIY UAEHTU®UKATOP IEPEMEHHOI'O TEXHOJOTI MYECKOI'O 3AIIA3IBIBAHUSI
A.IO. Topramos
HUnemumym asmomamuxu u npoyeccos ynpasnenusi JJBO PAH, Poccus, Braousocmok
PaccMaTpuBaeTcs peleHue 3aJa4i CHHTE3a aJanTHBHOTO WACHTU(HUKATOPA IEPEMEHHOT'0 3ara3/IbIBAHUS TEXHOJIOTHIECKO-
ro THIIA ¢ UCIOJIBb30BAHUEM JIMHEHHOW MPOrHO3upyomield Moaenu. Jomyckaercsi, YT0 U3BECTHBI TPAHHUIIBI U3MEHEHHS 3a-
na3/biBaHus U BecoBas GyHKIUs 00bekTa. [lomyueHbl yCIOBUSI YCTONYMBOTO (PYHKIIMOHUPOBAHUS HIACHTH(UKATOpA, HC-
MOJIBb3YS TEXHUKY HENMHEWHBIX MaTPUYHBIX HEPABEHCTB.
ADAPTIVE IDENTIFIER OF VARIABLE TECHNOLOGICAL TIME-DELAY / A.Yu. Torgashov (Institute for Automation
and Control Processes FEB RAS, Viadivostok, Russia). The paper deals with the synthesis of adaptive identifier for process
variable time-delay based on the predictive model. The bounds of time-delay variations and impulse response of the plant
are assumed to be known. The conditions guaranteeing the stable identifier performance are derived via non-linear matrix
inequalities technique.
UTEPATUBHBIN METO/J UIEHTU®UKAIIMA MHOTOMEPHBIX CUCTEM
B.®. I'ybapes, I1.A. Turynos
Hnemumym xocmuueckux uccnedoganuii HAH u HKY Yxpaunol, Yrpauna, Kueg
[peacraBiieH METOJT M AITOPUTMBI, PEATU3YIONINE OJHY U3 BO3MOXKHBIX UTEPATHUBHBIX CXEM HJICHTU(PUKAI[MA MHOTOMEP-
HBIX JINHEHHBIX JUHAMUYICCKUX CUCTEM MO MPUOIMIKEHHBIM UCXOAHBIM JaHHBIM. BBLUIO NETanbHO PACCMOTPEHO KAKUE IKC-
MIEPUMEHTHI Ha 00BEKTE CIIEyeT MPOBECTH U KAK M3 MOJyYCHHBIX CUTHAIIOB CiieAyeT (hopMHUPOBATh COOTBETCTBYIOIIHE CO-
BOKYIIHOCTH JIaHHBIX, HEOOXOIUMBIC JUISl UTEPATUBHOM MIeHTUPHKAH. Ha BBIYMCIUTENBHBIX KCIIEpUMEHTaX ObLiIa Mpo-
BepeHa NpaKTHYeCcKasi IPUroJHOCTh METO/IA.
A METHOD OF ITERATIVE IDENTIFICATION OF MULTIVARIABLE SYSTEMS / V.F. Gubarev, P.A. Tigunov (Space
Research Institute, Kyiv, Ukraine). One of the possible iterative schemes for multivariable linear dynamic system identifica-
tion by inexact data is developed. For its realization, it is set what a kind of identification experiments should be chosen and
how to form data appropriate for identification. Numerical experiments were carried out in order to demonstrate efficiency
for practice of the method.
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METOAUKA CUHTE3A UTEPALHUOHHBIX AJITOPUTMOB COBMECTHOI'O OHEHUBAHUSA
IAPAMETPOB ¥ COCTOSSHUSI TMHEWHBIX JUCKPETHBIX CUCTEM
A.H. I'paues, C.B. Hlypbirux
Tynvckui 2ocyoapcmeennviil ynueepcumem, Poccus, Tyna
[MpeaoxeHa IBPUCTUUECKAS METOTUKA COBMECTHOTO UTEPAIIMOHHOTO OICHUBAHHS COCTOSHUS M HEU3BECTHBIX MApaMETPOB
JIMHEHHBIX AUHAMHYCCKHX JAUCKPETHBIX CHCTEM B TEMIIC pealbHOTro BpeMeHH. Ha OCHOBE TaHHON METOAMKH M M3BECTHBIX
MpoLenyp HeJTMHEHHOH cybonTUManbHON GuibTpanun (paciupenHoro ¢unbrpa KaaMana, HHBAPHAHTHOTO NOTPYKEHHUS U
AHCIICHTHON (QHIbTpanun) pa3paboTaHbl COOTBETCTBYIOIIME AITOPHTMBI, oOecreyrBaronue 00Jiee BBICOKYIO BBIYHCIIH-
TenbHYI0 3 QeKTHBHOCTL 0€3 3HAYUTENbHOU MOTEpPH KadecTBa OleHUBaHUs. [ 10Ka3aTeNbCTBa PabOTOCIOCOOHOCTH U
3¢ PEKTUBHOCTH MPEUIOKESHHBIX AITOPUTMOB MPUBEICHBI PE3YJIbTATHI CPABHUTEIBHOTO HMUTAIHOHHOTO MOJICTUPOBAHUSI.
SYNTHESIS TECHNIQUE FOR ITERATIVE ALGORITHMS OF SIMULTANEOUS PARAMETERS AND STATES
ESTIMATION IN LINEAR DISCRETE-TIME SYSTEMS / A.N. Grachev, S.V. Shourygin (Tula State University, Tula, Rus-
sia). A heuristic on-line technique of iterative simultaneous states and unknown parameters estimation for linear dynamic
discrete-time systems is proposed. Appropriate algorithms providing a high calculating performance without a significant
loss of the estimation quality are developed on the basis of that technique and the well-known procedures of nonlinear
suboptimal filtering (extended Kalman filter, invariant imbedding and unscented filtering). Results of a comparative simula-
tion are presented for proving operability and effectiveness of the proposed algorithms.
YTOUHEHUE MHK-OIIEHOK MAPAMETPOB PABHOCTHOI'O YPABHEHUWSI HA OCHOBE
KOPPEJISIHUOHHOTI'O MOAXOJA
B.T. Kononos, /I.C. XyasikoB
Hosocubupckuii 2cocyoapcmeentviti mexnuyeckuil yrugepcumem, Poccus, Hosocubupck
B paboTte mpuBeeHbI pe3yJIbTaThl MAIIMHHOTO aHAITU3a AITOPUTMOB OIL[CHUBAHUS KOA(P(HUIIMEHTOB MOJTUHOMA 3HAMEHATEIS
nepeaTouHoN (DYHKIMK Ha OCHOBE KOPPENSIHOHHOTO MOAX0/a, & MIMEHHO METOJ[a HHCTPYMEHTAILHO!N nepemMeHHoi. Mc-
CJICZIOBAHBI JIB€ PA3HOBUIHOCTH JTAHHOTO METOJa — METOJ| CABUTA M METOJ| JIHHeiHoro ¢unbTpa. [IpoBeneH aHanus coor-
BETCTBUSI BRIOMPAEMBIX HHCTPYMEHTAIBHBIX TIEPEMEHHBIX MIPEABSIBISICMbIM K HUIM TPEOOBAHUSIM.
IMPROVEMENT OF LSM-ESTIMATIONS OF DIFFERENCE EQUATION PARAMETERS ON THE BASIS OF
CORRELATION APPROACH / V.T. Kononov, D.S. Khudyakov (Novosibirsk State Technical University, Novosibirsk, Rus-
sia). Results of computerized analysis of transfer function denominator polynomial coefficients estimation algorithms on the
basis of the correlation approach, namely tool variable method, are shown in this paper. Two varieties of the given method,
the shift method and the linear filter method are investigated. An analysis of correspondence of selected tool variables to
the requirements imposed on them is implemented.
NAEHTUOUKALUS HECTAHUOHAPHOI'O JUHAMUYECKOI'O OBFBEKTA C UCITIOJIb3OBAHUEM
METOJA UHBAPUAHTHOI'O IIOI'PYKEHU S
B.M. [lonsiTcknii
T'VII «Koncmpyxkmopckoe 6ropo npubopocmpoenus», Poccus, Tyna
N.B. 3amoraes, B.b. Kucesien
Tynvckuii cocyoapcmeennulii yHueepcumem, Poccus, Tyaa

B pabote paccMOTpeH MO/X0/1, OCHOBAHHBIH Ha METOJIC MHBAPUAHTHOTO MOTPYKEHUs! sl WACHTU(HUKALUE HeCTalMOHap-
HOTO THHAMHYECKOTO 00bekTa. [IpOBeIeH CHHTE3 HeMPEPhIBHOTO U THCKPETHOTO alTOPUTMOB HACHTH(UKAIIME HECTAIIHO-
HapHOTO JIMHAMUYECKOro 00BEKTa B BUJE allepPHOJANYECKOTr0 U KoyiebaTeIbHOro 3BeHbeB. [IpoBeieHO TeCcTUpOBaHKE MOy~
YCHHBIX AITOPUTMOB M C(HOPMUPOBAHBI PEKOMEHIAIMH MO MX HacTpoiike. C MCHONB30BAHHE MONYYCHHBIX AITOPHTMOB
MPOBEJ/ICHa OLICHKA KOA(dHUIIMEHTA Mepejadn U TIOCTOSHHONW BPEMEHH CEPBOIPHBO/A BPAIIAOMIETOCS OSCIUIOTHOrO JeTa-
TENbHOTO ammnapara. s cpaBHEHHsI IPOBEJICHA OLICHKA TaK XKe C MCIOJIb30BAaHUEM ANTOPUTMOB MACHTU(UKAIIUK HA OCHO-
Be JIMHEIHOM ¢unbTpanny Kanvana.
A METHOD OF INVARIANT IMBEDDING OF THE NON-STATIONARY DYNAMIC OBJECT IDENTIFICATION /
V.M. Ponyatskiy (Instrument Design Bureau, Tula, Russia), 1.V. Zamotaev, V.B. Kiselev (Tula State University, Tula, Rus-
sia). The paper concerns an approach based on the invariant imbedding method of the non-stationary dynamic object iden-
tification. Continuous and discrete algorithms of the non-stationary dynamic object are derived in the form of aperiodic and
vibratory links. The algorithms are tested, and recommendations on their setting-up are given. The algorithms allowed one
to estimate a data transfer factor and servodrive time constant of a rotary unmanned air vehicle. For the sake of compari-
son, the estimate is obtained through application of identification algorithms based on the Kalman filtering.
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NIEHTUO®UKALIUS C OTPAHUYEHUSIMU. ONNPEAEJTEHUE OHIEHOK TIAPAMETPOB
CTATHYECKOI'O OBFBEKTA
B.M. Yapees, C.C. I'yceB
Hucmumym npobaem ynpaenenusi um. B.A. Tpanesnuxosa PAH, Poccus, Mockea

PaccmarpuBaercsi anroput™M HISHTH(UKAMKM CTaTUYECKOro oObekTa ¢ orpaHudeHusiMu. Ilpemmaraercs ciyuaii, korja
ommOKa M3MEpeHHUs BbIX0Jla 00BEKTA Y MPUBOAUT K BBIXO/IY OLIEHOK IapaMeTpoB 3a 00JaCTh JOMYCTUMBIX OLICHOK Iapa-
MeTpoB H TONBKO ¢ HEKOTOPOW BEPOSITHOCTBIO P AJISI BCEX N-MEPHBIX OJIOKOB M ciydail OoJIbIINX OMIMOOK, KOT/ia BEPOsIT-
HOCTb CTPOTO paBHa HyJI0. [IpoBOANTCS aHaNM3 CBsI3M OLIMOKH W BEPOSITHOCTEH C UCIIONIb30BaHKEM (opmyitbl Kpamepa.
IDENTIFICATION WITH RESTRICTIONS. DETERMINING A STATIC PLANT PARAMETERS ESTIMATETS /
V.M. Chadeev, S.S. Gusev (Institute of Control Sciences, Moscow, Russia). An algorithm of a static plant identification with
restrictions is considered. A case is proposed when the measurement error of the plant output y leads to leaving the pa-
rameter estimates from an admissible region of estimates H with only a probability p for all n-dimensional units, and the
case of large errors when the probability is strictly zero are considered. An analysis of a connection of the error and prob-
abilities by use of the Cramer formulae is implemented.

UJIEHTUPUKALIMS TAPAMETPOB MHOTI'OMEPHOMH IO BXOY M BBIXOY JTUHEMHON
JJAHAMMYECKOW CUCTEMBI ITPA HAJIMYUU ABTOKOPPEJIUMPOBAHHBIX IIOMEX BO BXOJIHBIX 1
BBIXOJHbIX CUT'HAJIAX
0.A. Kamioba, A.A. Kapnos
Camapckuil 2ocyoapcmeenHulil yHugepcumem nymetii coooujerusi, Poccus, Camapa
B crarse paccmarpuBaercs npobiema napamMeTpu4ecKkol MACHTH(GUKAIMA MHOTOMEPHBIX MO BXOJY M BBIXOIY JIMHEHHBIX
Pa3HOCTHBIX YpaBHEHUI C aBTOKOPPEIUPOBAHHBIMH MOMEXAaMH IO BXOAY M BbIXony. CTaHIApPTHBI METOX HaWMEHBLINX
KBaJIpaToOB He mpuMeHHM. Ha ocHOBe MoIu(UIMpPOBaHHOTO HEJIMHEHHOrO METOa HAUMEHBIINX KBaJPaTOB AOKAa3bIBACTCS

COCTOSATEIBHOCTh MATPHI] OLICHOK [TapaMeTPOB JIMHEIHOIO Pa3HOCTHOTO ypaBHEHHUS.
IDENTIFICATION OF PARAMETERS OF AN INPUT/OUTPUT MULTIVARIATE LINEAR DYNAMIC SYSTEM UNDER
PRESENCE OF AUTOCORRELATED DISTURBANCES OF THE INPUT AND OUTPUT SIGNALS / O.A. Katsyuba, A.A.
Karpov (Samara State Railway University, Samara, Russia). The paper considers the problem of the parametric identifica-
tion of the multivariate input/output linear difference equations with input and output disturbances. The standard least
squares method is not applicable. Based on the modified least squares method, consistency of the parameter estimate ma-
trices of the linear difference equation is proven.
UIAEHTU®UKATOP JUHAMUYECKHUX NPOLUECCOB UII-3. SDKCIEPUMEHTAJIbHBIE
HUCCJIEJOBAHUSA
A.I'. Anekcanapos, I.A. XoMyToB
Hnemumym npoonem ynpaenenusi um. B.A. Tpanesnuxoea PAH, Poccus, Mocksa
K.H. lerosieBa
Dnexmpocmanvckuil [lonumexnuueckuti Uncmumym, Poccus, Mockosckas obx., 2. Dnekmpocmains
[IpuBoxsATCS CTPYKTYpa U pe3ysIbTaThl SKCIEPHUMEHTAIEHOTO HCCICI0BAHMS HACHTU(GHUKATOPA JUCKPETHBIX JHHAMIYECKUX
mporeccoB UII-3. NJII-3 — sto mporpamma Ha Cu 1yt oxHomiatHo DBM mpoMbInuieHHOTo Ha3HadeHus. B otnnane ot
WAT-21, 8 UJI1-3 BpeMsi upeHTHHUKALUK 3HAYUTEIBHO YMEHBIICHO. DTO JOCTHraeTcsl 32 CYET UCIOJIb30BAaHHSI HOBBIX
aIropuTMoB HieHTH(UKamu. [Ipy SKCeprUMEHTaNBHBIX HCCIENOBAHUAX HMCIOIB30BAICH (M3MYECKUI aHAIOr 00beKTa
(DPAO), KOTOpBIH SIBISIETCS IEKTPOHHBIM YCTPOMCTBOM, OMMCHIBAeMbIM audepeHiraibibiM ypaBHennueM. ®AO conep-
JKUT BCTPOCHHBII MCTOYHHMK BHEUIHMX BO3MYyLIeHHH. [IpoBe/ieHHbIE HCCeI0BaHMs TIOKa3all BBICOKYIO TOYHOCTh WICHTH-
(uKanmy, a TaKke YMEHBIICHHE BpeMEHH HaeHTHHKaLUK Oosiee 4yeM B 2 pasa.
DIGITAL PROCESSES’ IDENTIFIER NAMED DPI-3. EXPERIMENTAL INVESIGATIONS / A.G. Alexandrov, D.A. Kho-
mutov (Institute of Control Sciences, Moscow, Russia), K.N. Schegoleva (Electrostal Polytechnic Institute, Electrostral,
Moscow region, Russia). Results of experimental investigations of the dynamic system identifier IDP-3 are given. It is a C
program for a single-board computer. In contrast to the IDP-2D, the total identification time is significantly reduced in the
DPI-3. It is achieved by using new identification algorithms. A physical plant model (PPM), which is an electrical device,
was used in the experimental investigations. The PPM contains a source of the external disturbance. Realized experimental
investigations show a high accuracy of the identification and also more than two time reducing the total identification time.
METO/10JI0TUsI CACTEMHOM UWJEHTU®UKAIIAMY KOMILJIEKCHBIX OFBEKTOB U PEIIEHUS
3AJAYM HEITPSIMOI'O YIIPABJIEHUS UX MOJYJIbHOM CTPYKTYPOI
B.A. UBanoB
Lenmpanvhuiii hayuno-uccredosamenbckui uncmumym mawunocmpoenus, Poccus, Koponeg
PaccmaTpuBaeTcs TEXHOJIOTUSI CHCTEMHON MICHTU(HKAUE OOBEKTOB U3 CBSI3aHHBIX B KOMIUICKC (DYHKIIMOHAIBHBIX MOJY-
Jeld U METOIUYECKHE OCHOBBI JJIsI MOJEJIMPOBAHUS PACIPEETICHHON CTPYKTYPHI PEryJsTOPOB-TOMEOCTATOB C IIOMOIIBIO
(YHKIIOHAJTIOB JIeJIETUPOBAHHOTO MHTEIJIEKTA B CUCTEME HENPSIMOT'O YIIPaBICHUS! 0O BEKTOM.
TECHNOLOGY OF SYSTEM IDENTIFICATION OF COMPLEX OBJECTS, AND PROBLEM OF INDIRECT CONTROL
OF THEIR MODULE STRUCTURE / V.A. Ivanov (The Central scientific research institute of machine building, Korolev,
Russia). The technology of system identification of objects formed of functional modules bonded into a complex, as well as
methodical grounds for simulation of distributed structure of regulators-homeostats by use of delegated intelligence func-
tionals in a system of indirect control of objects, are considered.
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NIEHTUOPUKALNUA CTATUYECKHUX OFBEKTOB C UCITIOJIb3OBAHUEM METOAOB OBPABOTKH
HEPAPXUYECKHUX U30BPAKEHUI
O.C. Araponsin
Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
[MpensoxxeH METO MOJICITUPOBaHHS MHOTOYPOBHEBOTO N300pakeHHsI, OCHOBAHHBIN Ha MepapXUsiX HeperyJsIpHBIX 3aMollie-
HUHA. PaccMOTpeHbl cocoObl CHMKEHUs pa3pelleHus], UCIIONB3YIOUINe CTPYKTYpy NMHpaMuabl H300pakeHHs, B KOTOPOM
Ka)XJblil ypOBEHb MPEICTABICH Kak rpad)oM, Tak 1 HAOOPOM PELENITHBHBIX MOJIEH.
IDENTIFICATION OF STATICAL OBJECTS USING HIERARCHICAL IMAGE PROCESSING METHODS /
O.S. Agaronyan (Institute of Control Science, Moscow, Russia). A multilevel image modeling method based on hierarchies
of irregular tessellations is proposed. Some techniques of reduced resolution using the structure of image pyramid are con-
sidered. Each level of pyramid is represented both with a graph and a set of receptive fields.
R-DTAITHASI MUHUMAKCHASI IPOLIETYPA ONITUMM3ALIMY B CTALIUOHAPHOI CPE/JIE
A.B. Koanoropos, C.B. MejibHHKOBa
Hoszopoockuil 2cocyoapcmeennsiti ynusepcumem um. Apociaséa Myopoeo, Poccus, Benukuii Hoszopoo
B MHMHHMaKcHO# NOCTaHOBKE paccMOTpPEHa 7-3TalHasi ONTHMH3AIMOHHAS MPOLeypa YIPaBICHNS B CTAlIMOHAPHOU cpeze
HA 0CTATOYHO GOIbIIOM HHTepBase Bpemernn I. OHa obecrednBaeT BeIMUMHY MUHHMAKCHOTO pHcKa 6i1u3Kkyro k 17, rie
b=2r—1/(2r-1). PaccMoTpeHO IpUMEHEeHHEe MPOLEeAYPhl YIIPABICHUS K MCHBITAHHIO JIEKapcTB. B aTOM ciydae 3a cuer ma-
paJuieNbHOM 00paOOTKH MOJIHOE BpeMsl JI€YESHHsI MAlMeHTOB ONPEessieTCsl YUCIOM ITaloB MPOLEIYPhI 7, @ HE KOJINYeCT-
BOM IIaLIUEHTOB 7.
R-STAGE MINIMAX OPTIMIZATION PROCEDURE IN RANDOM MEDIUM / A.V. Kolnogorov, S.V. Melnikova (Nov-
gorod State University, Velikiy Novgorod, Russia). The r-stage optimization procedure in a random medium on sufficiently
large time interval T is considered in minimax setting. It provides the value of the minimax risk to be close to T’ with b=2r—
1/(2r-1). The application of the strategy to medicines testing is discussed. In this case, the total time of treatment depends
on the number of stages r rather than on the number of patients T.
WJIEHTU®UKALIMOHHDIN MOIXO0/1: BBEJEHUE. 1
K.C. I'uncOepr
Hucmumym npobnem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
W3nararorcs HEKOTOPBIE aCIIEKThl HACHTH(HUKALMOHHOTO MOAX0/1a.
THE IDENTIFICATION APPROACH: THE INTRODUCTION. 1/ K.S. Ginsberg (Institute of Control Sciences, Moscow,
Russia). The paper presents some aspects of the identification.

29 aHBap#, BTOpHUK / January 29, Tuesday
10-30 — 14-00
BK3 / LCH

Cioxuble cucTeMbl |

Complex Systems I
DIGITAL CONTROLLERS FOR NILPOTENT LIE ALGEBRA OF ORDER 3
S. Monaco
Dipartimento di Informatica e Sistemistica, Universita di Roma “La Sapienza”, Rome, Italy
D. Normand-Cyrot

Laboratoire des Signaux et Systemes, CNRS-ESE, Plateau de Moulon, Gif-sur-Yvette, France
The paper deals with input-state matching under sampled data control of a given input-affine dynamics under nilpotency
assumptions set over its controllability Lie-algebra. Nilpotency at order 3, under the additional assumption that the zero-
time controllability Lie-algebra is of maximal dimension 4, ensures the existence of a sampled-data multi-rate controller of
order 4 which can be computed at any order of approximation.

OPTIMIZATION OF STOCHASTIC NETWORKS VIA STOCHASTIC CONTROLS

B.M. Miller
Monash University
School of Mathematical Sciences, Clayton, Victoria, Australia
and
Institute for Information Transmission Problems, Moscow, Russia

A general optimization problem for controlled Markov process with finite state space is considered. We focus on the prob-
lems with finite horizon and bounded control resources and show that the dynamic programming equation can be reduced to
a nonlinear system of ordinary differential equations. We apply this result to the of access control in stochastic networks. In
the problem with minimizing cost given as a mixture of the average queue length and the number of lost jobs an explicit
form of the optimal control has been found. The optimal control is a Markov type and has threshold form.
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DEALING WITH NUISANCE PARAMETERS AND CONSTRAINTS IN SAFETY-CRITICAL SYSTEM
MONITORING
L.V. Nikiforov
UTT/ICD/LM?2S, FRE CNRS 2848, Troyes, France
The problem of statistical non-Bayesian fault diagnosis (detection and isolation) in safety-critical complex system monitor-
ing is addressed in the paper. The goal is to discuss how to deal with nuisance parameters and how to integrate the con-
straints in the statistical decision-making process.
NEURAL STRUCTURES COMPATIBLE WITH PRINCIPLES OF QUANTUM MECHANICS
G.G. Rigatos
Unit of Industrial Automation, Industrial Systems Institute, Rion Patras, Greece
Neural computation based on principles of quantum mechanics can provide improved models of memory processes and
brain functioning and is of primary importance for the realization of quantum computing machines. To this end, this paper
studies neural structures, such as automata and associative memories which are compatible with quantum mechanics postu-
lates. The proposed neural structures have stochastic weights which are calculated from the solution of Schrodinger’s equa-
tion. It is shown that the learning of the stochastic weights (convergence to an equilibrium) can be performed with the use
of unitary operators as the theory of quantum mechanics predicts. An analysis of the energy spectrum of the stochastic
weights is provided and it is proved that a relation analogous to the principle of uncertainty holds. In the case of associative
memories the proposed neural model results in an exponential increase of patterns storage capacity (number of attractors).
COMPACT LOCALIZATION OF COMPACT INVARIANT SETS OF TWO SYSTEMS RELATED TO THE
LORENZ SYSTEM
K.E. Starkov, D.A. Dueias
CITEDI-IPN, Tijuana, BC, Mexico
In this paper we examine a location of all compact invariant sets of two systems related to the name of Lorenz. One of them
is a four-dimensional chaotic system found by Lorenz in 1984. Another system is a five-dimensional system derived by
Chen Z.-M. and Price W.G. in 2006 in their paper devoted to relations between the Rayleigh-Bénard convection model and
the classical Lorenz system. Our results are established with help of using different quadratic and linear localizing func-
tions.
ON SYNTHESIS OF CONTROLLED CHAOS BASED ON LYAPUNOV-TELLEGEN’S PRINCIPLE
Josef Hrusak
Department of Applied Electronics and Telecommunications, Pilsen, Czech Republic
Daniel Mayer
Department of Theory of Electrical Engineering, Pilsen, Czech Republic
Jiri Lahoda, Milan Stork
Department of Applied Electronics and Telecommunications, Pilsen, Czech Republic

In the contribution, a new signal-energy based approach to synthesis of controlled chaos and a systematic structure oriented
design method of chaotic and hyperchaotic systems consisting of a finite number of nonlinearly coupled nonlinear oscilla-
tors is presented. The proposed approach to chaotic phenomena is based on a generalization of the well known Tellegen’s
principle of electrical circuits, as a form of abstract energy conservation principle, combined with the famous direct method
of A.M. Lyapunov as a fundamental tool to solve instability problems in context of chaos generation, chaos detection, chaos
control, chaos synthesis and synchronization from a unique physically plausible point of view.

29 aHBaps, BTOpHUK / January 29, Tuesday
10-30 — 12-30
3C/MH

Mennxo-ﬁnonornqecmde MPUJTOKEHUSA

Medical and Biological Applications
UJIEHTUPUKAIIAS BUOCUCTEM MO JAHHBIM JEKTPO®U3NOJOTMYECKAUX U3SMEPEHUI
C.N. Cysatunos, H.C. CamoueToBa
Capamosckuil 2ocydapcmeentbii mexHudeckutl yuusepcumem, Poccus, Capamog
H.C. Byaanakos
Mockoeckuii 2ocyoapcmeennblil mexuuyeckuil ynueepcumem umenu H.D. Baymana, Poccus, Mocksa
B noxnane craBuTcs 3agava MOCHTH(GHUKALMY CBA3aHHBIX OMOCHCTEM M IpeuIaraloTcs MEeToA ee penieHus. Peanuzamnms me-
TOZa NMPOMUIIOCTPUPOBaHA Ha IPUMEPe MICHTU(HKALIMN CepledHO-COCYAUCTON cucTeMbl. OnpeesieHne apaMeTpoB Mo-
JIeTIbHBIX ypaBHeHHW ocyectsisercs no gaHHbIM OKIT u mynbcorpamm. IlpeacraBineH mouxox K KOHCTPYHPOBAHHUIO
¢bynkumii cBs3u. IpenoskeH KpUTepHid aleKBaTHOCTH.
BIOSYSTEM IDENTIFICATION ON-BASED OF ELECTROFISIOLOGICAL MEASURING DATA / S.I. Suyatinov, N.S.
Samochetova (Saratov State Technical University, Saratov, Russia), N.S. Bouldakov (Moscow State Technical University
named after N.E. Bauman, Moscow, Russia). In the paper, a problem of identification of coupled biosystems is set, and the
reconstruction method are considered. Implementation of the method is illustrated by an example of identification of the
cardiovascular system. Determining parameters of the model equations is implemented by use of the data of ECG and pulse
signal. An approach to constructing functional coupling is presented. A measure of adequacy is proposed.
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MATEMATHYECKOE TIPOI'HO3UPOBAHUE IMTPOJOJI)KUTEJIBHOCTH KU3HU VY IIJIOJOBbBIX
MYUEK HA OCHOBE XAPAKTEPUCTHUK PENIPOAYKIIUN
B.H. HoBoceabuen, 7/K.A. HoBoceabueBa

Hucmumym npobaem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
Jnst momynsiiyu IJI0A0BBIX MYIIEK JeNaeTcsi AMHAMUYECKHH TMPOTHO3 NMPECTOSANIeH MPOAOIDKUTENBHOCTH XU3HU. [lon
JMHAMHYECKUM ITPOTHO30M MOHMUMAETCs IIPOTHO3, KOTOPHIH JiesaeTcsl B JII000H U3 HEH JKM3HM MYILIEK, HAaUMHasi C MOMEHTa
UX BbUTyIUIeHUS. [IporHO3 JaeTcs Ha OCHOBaHWM TEKyIUeH MH(OpMaluu, KOTOpas MojydaeTcs IpH NapaMeTph3anuy nar-
TepHa SIMIEHECCHUs! /TSI KaKToH MyIKH. sl MyIleK, He HECYIIHX SHII, UCTIONBb3YeTCs «JIeMOrpadUuecKuid MporHO3», T.C.
B Ka4yeCTBE NMPOTHO3MPYEMOM BEIIMUMHBI HCIIONIB3YETCsl €€ CPeHe-TONYIIIIMOHHOe 3HaueHne. [10CKoIbKy citydaiiHbId Xa-
pakTep SHLEHECEeHNs] CYILECTBEHHO YXY/IIAeT MOJTyYaeMblii HHIMBUIYaTbHbIA MPOTHO3, BMECTO HEr0 HCIIONIb3YETCs IOHS-
THE TPYyIIbl prcka. B pabore BeMHCIsSeTCS pUCK cMepTH B TedeHue 10 nHe# mocne mporHosa. [IpuBoasTcs pe3yibTaThl
nporao3a Ha 20-if, 25-if u 30-if [eHp KU3HU MyIIeK. DTH Pe3ylbTaThl OOCYKIAIOTCS B CBETE JAHHBIX, NMONydeHHBIX | aH-
coMm-I"eoprom Mriomepom B 2000 roxy.
MATHEMATICAL PREDICTION OF A LIFE SPAN IN A FRUIT FLY BASED ON REPRODUCTION-RELATED TRAITS /
V.N. Novoseltsev, Zh.A. Novoseltseva (Institute of Control Sciences of the Russian Academy of Sciences, Moscow, Russia).
Dynamic prediction of an expected life span is realized for a 1000-flies fruit fly population. Dynamic prognosis is that one,
which can be done at any day of life of a fruit fly starting from eclosion. The prediction is done basing on the current infor-
mation, which arrives via parameterization of individual egg laying pattern. 'Demographic prediction’ is used for zero-eggs
flies, which means that the mean-population value is used as the predicted value. As for statistical nature of egg laying es-
sentially worse the individual prediction, groups of risk concept is used instead. A risk of death during 10 days interval af-
ter the prediction is calculated in the study. The prediction results are presented in the paper for days 20, 25 and 30 of a
Sfruit fly life. These results are discussed in relation to the data obtained by H.-G. Muller in 2000.
MATEMATHYECKOE MOJIEJIUPOBAHUE PA3BUTHUS DIIMAEMUU MAJISIPUA C YYETOM CTAPEHUSA

MNEPEHOCUYHUKOB NHOEKIIMN
B.H. HoBoceansuen, A.A. Muxaansckuii, 2K.A. HoBoceabneBa

Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mocksa
B nauane XXI Beka uH(pEKIIHOHHBIC 00JIC3HH OCTAIOTCS BKHON MPUUMHON MPEKICBPEMCHHON CMEPTH JIrojiel Ha 3emite.
Bonbioit moTeHnua: B yIpaBiIeHUH UMH (M B YaCTHOCTH, MaJisipueil) 3aHUMaeT MaTeMaTH4eckoe MojenupoBanue. Jlo mo-
asienust B 2007 r. crarbu llltaiiep ¢ coaBropaMu npu MOAEIMPOBAHUH IIPOLIECCOB PACIPOCTPAHEHUS MAIISIPUN CTapeHUE
TIOITYJISIINY TIEPEHOCUYHKOB 3a00JIeBaHMsI — MOCKUTOB HE YUHTHIBAJIOCH. B HacTosmeil paboTre MbI 1OKa3bIBaeM, Kak OCHOB-
HBIE XapaKTEPUCTHKHU TPOIECCOB PACIIPOCTPaHEHHs 3a00JIeBaHMs 3aBUCST OT MapaMETPOB CTApEHUSI.
MATHEMATICAL MODELING OF AN EPIDEMIOLOGICAL MALARIA PROCESS WHEN VECTORS AGE / V.N. No-
voseltsev, A.I. Mikhalsky, Zh.A. Novoseltseva (Institute of Control Sciences of the Russian Academy of Sciences, Moscow,
Russia). Infectious diseases continue to be one of important reason of human death in the XXI century. Mathematical mod-
eling has a great potential in control of them, and malaria in particular. Until the appearance of the paper by Styer et al in
2007, aging in populations of mosquitoes, malaria vectors, was not taken in account. Thus in this paper show how the main
characteristics of the malaria expansion depend on aging parameters.

CTPYKTYPU3ALIUA UH®OPMAILINHA 11O 3ABOJIEBAHUSAM B CUCTEME NOAAEPKKHW TPUHATHUA
PEIIEHAA ITPU BUOJOTMYECKHAX YPE3BBIYANHBIX CUTY AITUSAX
A.C. CamoxuHa
Hucmumym npobaem ynpaenenust um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
O.B. MuxeeB
Hayuno-eneopenuecxas komnanusi 340 HBK « BUCT», Poccus, Mockea
B pabore paccMoTpeHa TeopeTHuecKas TOCTAaHOBKA 3a/laud CTPYKTYpH3alMd WHPOpMAKU 00 ONMAacHBIX MH(EKIIMOHHBIX
3a00JIeBaHUX, KOTOPAs 3aKIII0YAETCS B BBIISICHUH CTPYKTYPHBIX JJIEMEHTOB U ONPEACIICHUH ONEpalvii Ha SJIeMEHTapHBIX
WH(OPMAIIMOHHBIX CTPYKTYpax, IPHBOJUTHCS O0IIAst CXeMa CTPYKTYPHU3ALIHH.
INFECTION PATTERNING IN THE DECISION SUPPORT SYSTEM FOR MANAGING BIOLOGICAL EMERGENCIES
CONSEQUENCES / A.S. Samokhina (Institute of Control Sciences, Moscow, Russia), O.V. Mikheyev (NC Group Implemen-
tation of Information Systems & Technologies, Moscow, Russia). The paper considers a theoretical problem statement on
patterning information about dangerous epidemic infections that lies in separating information units and determining op-
erations over elementary information units. The general outline of patterning is proposed.
9KCIHEPUMEHTAJIbBHASI IPOBEPKA CTPYKTYPU3ALIU UHPOPMALIMU 11O 3ABOJIEBAHUSIM
A.C. CamoxuHa
Hnemumym npoonem ynpaenenusi um. B.A. Tpanesnuxoea PAH, Poccus, Mocksa
O.B. Muxees
Hayuno-eneopenuecxas komnanuss 340 HBK « BUCT», Poccus, Mockea

B pabote paccMOTpeH 3KCHepTHBIA aHanu3a 3a00JIeBaHUI CHOIB3YEMBIX MPU OHOJOTHYECKOM Teppopu3Me. JaHbl anro-
PHUTMBI, KOTOPbIE MOTYT OBITh HCIIOJIb30BaHbI B CHCTEME MOJJICPXKKY MPHUHATHS PELICHUI B LENAX WASHTHOUKALNKA OHOJI0-
THYECKOH Ype3BbIYaiiHON CUTYaIlHH [0 OMOJIOTHYECKHM areHTaM, IPUMEHEHHBIM B TEPPOPUCTHYECKOM aKTe.
TESTING OF THE INFECTION INFORMATION PATTERNS / A.S. Samokhina (Institute of Control Sciences, Moscow,
Russia), O.V. Mikheyev (NC Group Implementation of Information Systems & Technologies, Moscow, Russia). The paper
presents an expert analysis of the infections connected with biological terrorism. The algorithms that could be applied in
the decision support system to identify biological agents used by terrorists are considered.
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29 aHBap#, BTOpHUK / January 29, Tuesday
12-30 — 14-00
3C/MH

Hpmc.na)]ﬂaﬂ onTuMm3anusa
Applied Optimization

CETOYHBIE METO/Ibl: HOBBIX B3I'JIsI] 1 HOBBIE NEPCIIEKTUBBI

I'.M. AHTOHOBA

Hnemumym npoonem ynpaenenusi um. B.A. Tpanesnuxoea PAH, Poccus, Mocksa
B noxnazne paccmarpuBaeTcsi BO3MOXKHOCTD Pa3padOTKH €IMHOTO MOAX0Aa K CETOUYHBIM METOJIaM PEIICHUSI pa3HbIX THUIIOB
3amay. Crenuanu3upoBaHHbBIC CETKH CO3IAI0TCS JUIS 3a/1ad, MMEIOLIMX TOYHBIC aHATUTHYeCKUue Monend. st penieHus 3a-
Ja4, JJIs KOTOPBIX B HACTOsIIEe BpeMs He C(OPMYIIMPOBAHBI TOUHBIC AHAIUTHYECKUE MOCTAHOBKH, PEKOMEHIYIOTCS CETOY-
HbBIE METO[bl, HCIIOb3YIONINE YHUBEPCATIbHBIE CETKH, PABHOMEPHbIE B MHOTOMEPHOM IIPOCTPAHCTBE IapaMeTPOB U IO3BO-
JSFOLIME HAXOJUTh NpUOIKeHHble penteHus. Co3naHne U pa3BUTHE eIMHOM M MOAPOOHOM KIacCH(HUKALIMU COBPEMEHHBIX
CETOYHBIX METOJOB IO3BOJMT OOJIETYUTH MPOOJIEMy ITOMCKA aJeKBaTHOTO MPEICTABICHUS I CIOKHBIX IUIOX0 (hopMau-
3yeMbIX 00BEKTOB.
THE MESH METHODS: A NEW LOOK AND FUTURE TRENDS / G.M. Antonova (Institute of Control Sciences, Moscow,
Russia). In the paper, a possibility of creating a general approach to the mesh methods for solving numerical problems of
different types is considered. Particularized meshes are constructed for problems with analytical description. Universal
meshes with uniform distribution in multidimensional space of parameters are recommended for solving numerical prob-
lems without analytical description. It al-lows one to determine approximate solutions of optimization problems only. Crea-
tion and developing of general classification for advance mesh methods make easier the algorithms for searching proce-
dures of determining an appropriate description for complicated non-formalized systems.

AHAJIN3 DOPEKTUBHOCTHU TOUCKA I'TOBAJIBHOT'O SKCTPEMYMA AJITOPUTMHUYECKHU
3A,I[AHHOI71 ®YHKIINU HA OCHOBE METOJOB ITOJIOBUHHBIX ﬂEJIEHl/IFI U ITEPEBOPA HA
HEPABHOMEPHOMI CETKE
I'.b. luro, H.B. {uro
Huemumym asmomamuxu u npoyeccos ynpasnenus /[BO PAH, Poccus, Braougocmok
O6cyxaaercs mpobiieMa MoucKa MI00ATBHOTO SKCTPEMyMa ajTOPUTMHUYCCKH 3aaHHON (DYHKIHH, YOBICTBOPSIONICH yC-
noButo Jlunmmna B obnactu noucka. AHanusupyercs 3)(eKTHBHOCTh UCIOIB30BaHUS aIalITUBHO YTOUHSIEMBIX HEU3BECT-
HBIX KOHCTaHT JIMniumna B MeTo/aX MOJIOBUHHBIX JIeNEHUH U nepebopa Ha HepaBHOMEpHOU ceTke. PaccMoTpeHsl ciyuau

MIPUMEHEHHS TII00ATBHBIX U JJOKAJIBHBIX OIICHOK.
ALGORITHMICALLY GIVEN FUNCTION GLOBAL EXTREMUM SEARCH BY THE BISECTION METHODS IN THE
CASE OF A NON-UNIFORM MESH: EFFICIENCY ANALYSIS / G.B. Digo, N.B. Digo (Institute for Automation and Con-
trol Processes, Far Eastern Division of the Russian Academy of Sciences, Vladivostok, Russia). For an algorithmically
given function that satisfies the Lipschitz condition over a search domain, the global optimization problem is discussed.
Efficiency of the unknown adaptively adjustable Lipschitz constant using for the bisection methods under the case of non-
uniform mesh is analyzed. The global and local Lipschitz constant estimations application cases are considered.
NPUMEHEHUE METOJA OBBIITYKJEHUS AJI51 PELIEHUS 3AJJAY TEOPUHU YIIPABJIEHUSA
HU.M. lIpynnukoB
Canxkm-Ilemep6ypeckuii 2ocyoapcmeennviii ynugepcumem, Poccus, Cankm-Ilemepoype
PaccmarpuBaeTcsi HEJIOKAIBHBIH [TOUCKOBBIN AJITOPUTM HaXx0X/ICHHUS TII00ABHOTO ONTUMAIBHOTO YIIPABICHHS JIsl CUCTEM,
OITHCHIBAEMbBIX OOBIKHOBEHHBIMHU AU (EpEHIIHATEHBIMA ypaBHEHUAME. sl ONTUMHU3AIKK B R” UCMIONB3YIOTCS YPaBHEHUSI
[Tyaccona m TEmIONpPOBOAHOCTH, AJISI PEUICHUH KOTOPBIX MPUMEHSETCS METOJ| OBBIITYKICHHS, TO3BOJISIONINNA ClIesaTh pe-
LICHUSI 9TUX YPaBHEHUH BBIMYKJIBIMU 0 YIPABJICHHIO U U TAPAMETPy PETYIISPH3ALIH 0. B OKPECTHOCTH TOYKHU TI100aIbHOTO
MHHHUMYMa 110 000MM IepeMeHHbIM. Bricka3zaHHas ujest ynpomaeT npoodaeMy peryisipu3aliy o napameTpy o U MO3BOJIs-
€T CTPOUTH YCTOWYMBBIC ONITHMH3AIIMOHHBIE METOIBI.
APPLYING THE CAMBERING METHOD TO SOLVING CONTROL THEORY PROBLEMS / .M. Prudnikov (Saint Pe-
tersburg state university, Russia, Saint Petersburg). A non-local search algorithm of finding an optimal control for systems
described by ordinary differential equations is considered. For optimization in R", the Poisson and head conduction equa-
tions are used; to solve them, the cambering method is applied, enabling one to make the solutions of these equations to be
convex in the control u and regularization parameter a in the neighborhood of the global minimum point in both the vari-
ables. The idea manifested simplifies the problem of regularization in the parameter o. and enables one to construct stable
optimization techniques.
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HEJU®P®EPEHIIUPYEMBIE OBPAKHBIE IBYMEPHBIE TECT-®@YHKIIUU
A.C. PoixoB, M.}O. MaTBHEHKO
Mocxkosckuii ['ocydapcmeennbvlii uHCmumym cmany u Chaagos (mexuonozuieckuii ynusepcumem), Poccus, Mockea

B joknazie nmpuBeieHO MOCTPOCHUE ABYMEPHBIX OBPAKHBIX TECT-(YHKIMH JUIsS UCIIBITAHUS METOJIOB ONTHMH3AILINH, Tpe]l-
CTaBJISIONIMX cO00I HOBBIN BHJ HeandpepeHupyemMbix TecT-GyHKIui. K 0coOeHHOCTSIM 3THX TeCT-(QYHKIMH OTHOCHUTCS
HaJIMYMe JHA OBpara C OCTPHIM KYCOYHO-JMHEHHBIM JTHOM M KyCOYHO-JTMHEHHBIMH CKJIOHaMH. OTHCBIBAETCS aITrOPHTM
KOHCTPYHMPOBaHUS OBP)XXHBIX TecT-(QyHKIMI ¢ TpeOyeMbIMU CBOMCTBaMH.

NONDIFFERENTIABLE TWO-DIMENSIONAL VALLEY TEST-FUNCTIONS / A.S. Rykov, M.Yu. Matvienko (Moscow
State Institute for Steel & Alloys, Moscow, Russia). Building of two-dimensional valley functions for testing of the optimiza-
tion methods, presenting a new type of nondifferentiable test-functions, is described. These test-functions have the valley
with the acute piecewise linear bottom and piecewise linear slopes. The algorithm to construct valley test-functions with
required characteristics is suggested.

29 aHBaps, BTOpHUK / January 29, Tuesday
15-00 — 18-30
BK3 / LCH

CnoKHbBIE CHCTEMBI B IKCTPEMAJTBHBIX YCJIOBUAX I

Complex Systems in Extreme Conditions I
HUCCJEJOBAHUE O30HOBOTI'O CJIOSI 3EMJIM ITO CIYTHUKOBBIM JAHHBIM
B.b. Kamikun, T.B. Py6aesa
Cubupckuii ¢pedepanvruiii yHueepcumem, Poccus, Kpachospck
B crarpe Ha 0OCHOBaHMM aHaNN3a OOILIETO COJCP)KaHMs 030HA 0 CIYTHUKOBHIM JaHHBIM Nimbus-7 1 EP/TOMS B nupkym-
nossipabix BUXpsix CeBepHoro u HOkHOrO mosnyinapusi HaiiieHbl CKOPOCTH 30HAIBHOTO M MEPUAMOHAIIBHOTO MEepPeHoca,
MOKa3aHo, YTO B CpeAHuX Imuporax CeBepHOro Mojyliapusi CKOPOCTh 30HAIBHOIO TEpeHoca B ~2 pa3a MEHbIIE, YeM B B
cpennux muporax KOxHOro; B 310Xy (GopmMupoBaHus AHTAPKTHYECKOH O30HOBOWM ABIPHI MPOUCXOJHUT MEPETEKAHUE MACC
030Ha U3 00JIACTH ABIPHI B IIMPKYMIIOJISIPHBIN BUXPb. C MOMOIIBIO CHHTYJISIPHOTO CIIEKTPAILHOTO aHAIW3a HAWJeHbI TPEH-
161 OCO mnst cpennux mmpoT oboux momymapuil. ns CeBeproro momymrapust B 1978-2005 rr. TpeHI MMeeT JIMHEHHBIHA
xapakrep, OCO ymMmeHbIIanocs, B cpeaneM, Ha 1,0 exunun Jlobcona B rog. B 1978-1993 rr. 8 KOxHOM nomymmapun mpouc-
xonuino ymenbiienue OCO Ha 2,5 equnuibl Jloocona B rof, ¢ 1996 r. ymenbmenne OCO npakTHYECKH MPEeKPaTUIIOCh.
OZONE LAYER RESEARCH USING SATELLITE DATA / V.B. Kashkin, T.V. Rubleva (Siberian Federal University, Kras-
noyarsk, Russia). Nimbus-7 and EP/TOMS satellite total ozone data were used for estimating zonal and meridional ozone
transfer rate at circumpolar vortexes of the Northern and the South hemispheres. The zonal rate at the South hemisphere is
twice more then at the Northern, ozone escapes from Antarctic ozone hole to the vortex during the hole formation. Midlati-
tudes total ozone trends were found with singular spectrum analysis. The Northern hemisphere trend is linear during 1978-
2005, the total ozone depletion was 1 Dobson unit per year. The South hemisphere total ozone depletion was 2.5 Dobson
unit per year during 1978-1993 and near zero during 1996-2005.
KOHCTPYUPOBAHUE U HCCIIEJOBAHUE 3AMKHYTbBIX 9KOJOT'MYECKUX CUCTEM KAK
MOJIEJIEA OITUMAJIBHOT' O J)KU3HEOBECIEYEHUS 1 BUOC®EPHBIX KPYTOBOPOTOB
HU.N. T'urean3on, I''M. JIucoBckuii
Huemumym 6uogusuxu CO PAH, Poccua, Kpacnoapck
B Unctutyre ouodusuku Cubupckoro oraeneHus Poccuiickoit Axkagemuu Hayk (ObiBinert Axagemun Hayk CCCP) Obiia
CO3[]aHa YKOCUCTEMa >KU3HEeOoOeCleueH sl YeJloBeKa C CYIIECTBEHHO 3aMKHYTHIM KPyrOBOPOTOM BEIIECTB, Ha3BaHHas
«BHOC-3». B anuTenbHBIX 3KCIIEPUMEHTax IPyMIa, COCTOAIIas U3 TPeX HCHBITYEMBIX, HAXOJUIAch B TaKOil cucreme B
o0LIeH CI0KHOCTH A0 ABYX JieT. Hanbonee MIMTeNbHbIA HENPEPhIBHBINA IKCIIEPUMEHT MPOIOIDKAIICS MISCTh MECSLICB: HUKa-
KUX OTKJIOHCHHH (U3HOIIOTHYECKUX U OMOXHUMHYECKUX TapaMETPOB OT HOPMBI Y HCIBITYEMbIX He HAOMI0AAIOCh. Y HUKAIb-
Ha cuctema «BMOC-3» U TeM, 4TO yIpaBJieHHE €10 OCYIECTBISIETCS CAMBIMU HCIBITYEMBIMHU, HAXOAAIUMHUCS BHYTpU. [1o-
Jy4€HHbIC PE3YJIbTAThI MO3BOJISIOT CHIENATh 3aKJIIUCHHUE O TOM, 4TO co3nanHbie B cucteMe «BMOC-3» yclaoBusi COBMECTH-
MBI C KH3HBIO YeJIOBEKA.
DESIGNING AND INVESTIGATION OF HUMAN-MADE CLOSED ECOLOGICAL SYSTEMS AS A MODEL FOR
OPTIMAL HUMAN LIFE SUPPORT AND BIOSPHERIC MATERIAL TURNOVER / J.I. Gitelson, G.M. Lisovsky (Institute
of Biophysics of the Siberian Branch of the Russian Academy of Sciences, Krasnoyarsk, Russia). An experimental human
life support ecosystem with an essentially closed material cycling , named Bios-3, was created in the Institute of Biophysics
of the Siberian Branch of the Russian Academy of Sciences (the former USSR Academy of Sciences) in Krasnoyarsk. In
long-duration experiments, the crew consisting of 3 test subjects lived in that system up to 2 years in total; the longest con-
tinuous experiment lasted 6 months; no adverse consequences were detected in the test subjects by physiological and bio-
chemical tests. The system was also unique because it was controlled by the humans staying inside it. This result suggests a
conclusion that the environment maintained in Bios-3 was compatible with human life.
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OPTIMIZATION OF PHOTOSYNTHESIS WITHIN LEAVES OF C3 AND C4 PLANTS. EXAMPLES OF
COMPLEX SYSTEM SELF-REGULATION WHEN ENERGY SOURCE IS ALSO STRESS INDUCTOR
K.Y. Biel
Institute of Basic Biological Problems RAS, Pushchino, Moscow Region, Russia
Biosphere Systems International, Tucson, Arizona, USA
Research Center for Food and Development, Hermosillo, Sonora, Mexico
L.R. Fomina
Institute of Basic Biological Problems RAS, Pushchino, Moscow Region, Russia
J.N. Nishio
Biocompatible Plant Research Institute, College of Natural Sciences, California State University, Chico, California, USA
V.G. Soukhovolsky
International Scientific Centre for Organism Extreme States Research, Krasnoyarsk Scientific Centre SB RAS, Kras-
noyarsk, Russia
V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia
The focus of the present paper is carbon metabolism within mesophytic leaves. The paper is divided into two sections. Sec-
tion 1 focuses on the complex interactions among light, leaf anatomy, the distribution of metabolic activity, and environ-
mental stress tolerance across leaves. After a brief literature review of leaf anatomy, light absorption within leaves, and
metabolic specialization across leaves, we will turn our attention to how we used the direction of light on a mesophytic leaf
to provide important information about the complexity of the metabolic specialization within leaves. Section 2 presents an

updated model of optimal photosynthesis within a mesophytic leaf.
KPUTHUYECKHUE ABJEHUS B OKOCUCTEMAX: MOJEJIA ®A30BbIX ITEPEXO/10B
B.I'. CyxoBoJabckuii
Hnemumym neca um. B.H. Cyxauesa CO PAH, Poccus, Kpacnospck
B pabote paccMOTpeHbI METO/IbI MOJICIIUPOBAHHS CIOXKHBIX SKOJIOIMYECKUX cHcTeM. J[Jisl onrcaHusi KPUTHYECKUX SIBIICHUM
B JKOCHUCTEMaXx MPEIUIOKHBI MOJICIN IKOJOTHUECKHX (ha30BbIX MEPEXO/0B MEPBOro M BToporo poja. C HCHONb30BaHUEM
Mojesnel (ha30BhIX MEPEX0I0B PACCMOTPEHBI CYKIIECCHOHHBIE TPOLECCHI B JIECY, BCIBIIIKA MAaCCOBOTO Pa3MHOMKEHHS Hace-
KOMBIX, KOHKYPEHI[HsI BUIOB B DKOCHUCTEME, BO3JCHCTBUC BHEIIHUX (haKTOPOB Ha 3kocucteMy. OOCyxkmaeTcs mpodsiema
YCTOWYUBOCTH HKOCUCTEM K BHELLIHEMY BO3JIEHCTBUIO.
THE CRITICAL PHENOMENA IN ECOSYSTEMS: THE PHASE TRANSITION MODELS / V.G. Soukhovolsky (V.N. Su-
kachev Institute of Forest SB RAS, Krasnoyarsk, Russia). The methods of complex ecological systems are studied. The mod-
els of first- and second order phase transitions are proposed for descriptions of critical phenomena in ecosystems. The suc-
cession in forests, insect’s outbreaks, competitions of species in ecosystems, environmental factor’s impact are studied by
ecological phase transition models. The problem of ecosystem’s stability to environmental impact is discussed.
IMPROVED KILLERS AND REFORMED CANNIBALS: THE EFFECTS OF CHANGING COMPETITIVE
FORCES IN EVEN-AGED FORESTRY PLANTATIONS
O.P. Sekretenko, A. Pitt
V.N. Sukachev Institute for Forest Research, Siberian Branch of Russian Academy of Sciences, Krasnoyarsk, Russia
If the strong competitive forces of trees are carefully redirected, trees have better survival rates and resource use, which
greatly increases their timber yield. These forces can be redirected by planting trees in dense rectangles of carefully calcu-
lated dimensions, in which seedlings overwhelm competing vegetation and trees reduce their usually deadly competition
with each other for sunlight.
KAK OPTAHU3M NEPEHOCHUT HEJJOCTATOK KUCJIOPOJA
HN.U. Mopryauc, A.Il. Pynenxo, O.B. Kpyriauk
MeoicoyrapoOomwlil HayuHbLI YeHmp UCCIe008AHUL IKCMPEMATbHBIX cCOCMOosHUU opeanusma npu Ipesuduyme KHL] CO
PAH, Poccus, Kpacnosipck
AjanTanysi opraHi3Ma 4eloBeKa U KHMBOTHBIX K HEJIOCTATKY KHCIOPOJa, HAYMHAS OT YPOBHS KJIETKH U JI0 LEJIOro opra-
HU3Ma, HaXOJUTCS 0] KOHTPOJIEM CIENUAIBLHOTO OENKOBOrO PeryyisTopa — HHIYIUPYeMoro runokcuet gakropa. Mzomnu-
poBaHHbII nepdy3upyeMblii opraH — y00Hast SKCIIEPUMEHTAIIbHAS. MOJISITb JIJIsl M3Y4eHHsI OCOOEHHOCTEH OpPraHHOro MeTa-
0oJin3Ma MpU Pa3IMYHBIX COCTOSIHUSIX, B TOM YHCIIE TIPH THIIOKCHU. Pe3ynbTaThl IPOBEACHHOTO HA H30JIMPOBAHHOMN MEUYeHH
HCCIIEIOBAHHS CBUICTEILCTBYIOT O TOM, YTO B YCJIOBHUSIX W30JMPOBAHHOW nepy3un, KpoOMe U3BECTHOTO MYTH TPAHCIOPTa
KHCJIOPOJIa Yepe3 KanuUISIPHYIO (DUIIbTpalrio, 3HAUYUTENbHBIN BKIIaJ B OKCUT€HALIMIO [IEUYSeHH BHOCUT JPYToi crocod jaoc-
TaBKH KHCJIOpOJa KJIETKaM — 4epe3 MOBEPXHOCTh opraHa. Kpome Toro, )Xn3HecrocoOHOCTh U MeTaboJIMYecKasi akTHBHOCTh
opraHa B 3HAYMTEJILHOM CTETICHU 3aBHUCAT OT COCTAaBa MCIOJIB3YEMOW CPEJIbI.
HOW THE ORGANISM ENDURES LOW OXYGEN / II. Morgulis, A.P. Rupenko, O.V. Kruglik (International Scientific
Centre for Organism Extreme State Research attached to Presidium of Krasnoyarsk Scientific Centre, Siberian Branch of
Russian Academy of Sciences, Krasnoyarsk, Russia). The adaptation of the human and animal organisms to low oxygen,
from the cell level to entire body, is controlled with the special protein regulator hypoxia-inducible factor. Isolated perfused
organ is a convenient experimental model for researching the organ metabolism characteristics at various conditions in-
cluding hypoxia. The results obtained on isolated perfused liver suggest that in conditions of isolated perfusion, in addition
to the well-known oxygen transport through capillaries filtration, significant amounts of organ cell oxygenation are pro-
vided through organ surfaces. Besides, the viability and metabolic activity of organs depend highly on the ingredients of the
medium used.
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VIPABJIEHUE NNONYJIAIMOHHOMW TUHAMHUKOM PAKOBBIX KJIETOK B OPTAHU3ME
E.B. Un:xkeBaTkun, B.A. HeroBopoBa, A.A. CaBueHKO
Cubupcrkuii pedepanvhuiii ynueepcumem, Poccus, Kpacnospck
B.A. Cnenkos
Hnemumym neopeanuueckori xumuu um. A.B. Huxonaesa CO PAH, Poccus, Hoéocubupck
E.B. Cienos
Cubupcruil ghedepanvuviii ynusepcumem, Poccus, Kpacnosipck
B.I'. CyxoBoJibcKuii
Kpacnospckuii nayunwiti yenmp CO PAH, Poccus, Kpacnospck
P.I'. Xne6onpoc

Hnemumym 6uopusuxu KHL] CO PAH, Poccus, Kpacuosapck
B pamkax momynsSiuoHHONR MOJENH, OCHOBaHHOH Ha (peHOMEHE JIOKAJIbHOTO MEXKIIETOYHOTO B3aMMOACHCTBHS, paccMaTpu-
BalOTCS IPOOJIEMBbI BOSHUKHOBEHHS, pOcTa U (OPMOOOPa30BaHHSI PAKOBBIX OIyXOJIeH B OJHOPOIHOM TKaHH, IPPEKTHI, CBSI-
3aHHbBIE C MEPEXOJIOM OIMYXOJIM Yepe3 I'PaHMIly MEXAy pa3iMuyHbIMH TKaHSAMH, U GopmupoBaHHe MeracTa3. PaccmoTpena
npoOJiemMa BIHUSHUS KOJINYECTBa NOTPeOsieMOl )KUBOTHBIMH UL HA UX BBKMBAEMOCTh IIPH BBEJEHUH ITOPOTOBBIX KOJIU-
YeCTB OIYXOJIEBBIX KJIETOK. MccienoBana CBsA3b MIPUBUBAEMOCTH SKCIEPHUMEHTAIBHON 3JI0KAYECTBEHHOM OIMyXOJIM U MeTa-
6oJsimdecKoro craryca JUuM(ounToB nepuepuuecKoil KpOBU KUBOTHBIX.
CONTROL OVER THE POPULATION DYNAMICS OF CANCER CELLS IN AN ORGANISM / E.V. Inzhevatkin, V.A. Ne-
govorova, A.A. Savchenko (Siberian Federal University, Krasnoyarsk, Russia), V.A. Slepkov (Nikolaev Institute of Inor-
ganic Chemistry, Novosibirsk, Russia), E.V. Slepov (Siberian Federal University, Krasnoyarsk, Russia), V.G. Soukhovolsky
(Krasnoyarsk Science Centre SB RAS, Krasnoyarsk, Russia), R.G. Khlebopros (Institute of Biophysics SB RAS, Kras-
noyarsk, Russia). The problem of the onset and growth of solid tumours in homogeneous tissues, the effects associated with
tumours crossing the boundary between different tissues, and the growth of metastases are studied in the frames of a popu-
lation model based on the phenomenon of local cell interaction. We present two experiments to study the effect of the diet
pattern on the survival of the experimental animals with inoculated tumor cells and the dependence between the success in
the implantation of a tumor and the metabolic status of the blood lymphocytes.

29 aHuBaps, BTOpHUK / January 29, Tuesday
15-00 — 18-30
3C/MH

HpOMLIHIJ'leHHbIe NMPUJIOKECHUSA

Industrial Applications
MOJAJIbHBIF CUHTE3 YCTPOMCTB FACTS
M.II. MucpuxaHoB
Maeucmpanvuvie Inexmpuueckue Cemu Llenmpa — punuan OAO « DCK EJCy, Poccus, Mocksa
B.®. CutHuKOB
OAO «Buepeocemvnpoexmy, Poccusa, Mocksa
PaccmatpuBaeTcss MOaBbHBINA MOAXO/ K CHHTE3Y yNpaBlIeHHs dHeprocucteMamu ¢ ycrpoiictBamu FACTS ¢ nensro nemn-
¢upoBanus KoieOaHUi mepeTokoB MomHOCTH. [loaxon 3aximoyaercs B MCIOJB30BaHUM NPeoOpa3oBaHUs YpaBHCHUH JH-
HEMHOI MOeN HEPrOoCUCTEMBI K THaroHajJsHOMY BUIY. Ha ocHOBe 3THX npeoOpa3oBaHUN CTPOUTCA MaTpuIla CBSI3HOCTH,
OIpeIeTsIIoNIas B3auMOCBSI3b [IEPEMEHHBIX COCTOSIHUSI M MOJ| KOJEOaHUH M XapaKTepH3yIollasi YyBCTBUTEILHOCTh COOCT-
BEHHBIX 3HAUEHHUH K U3MEHEHHUSIM JHarOHaIbHBIX 3JIEMEHTOB MaTpPHUIIBI COCTOSHUN (BBIYETHI NepenaTouHol Gynkuun). Ha
9TOl ocHOBE (POPMHPYIOTCS ypaBHEHHsI CHHTE3a nepeaaToynor ¢pynkiun ycrpoiictsa FACTS, obecnieunBatomiero tpedye-
MYIO CTENEeHb JIeMII(UPOBAHUS KOJICOAHUH MTEPETOKOB MOIITHOCTH.
MODAL SYNTHESIS OF THE DEVICES FACTS / M.S. Misrikhanov (Main Power Networks of Center branch of “FNC
UES” JSC, Moscow, Russia), V.F. Sitnikov (“Energosetjproekt” JSC, Moscow, Russia). The modal approach to the synthe-
sis of a power system with the devices FACTS for the purpose of oscillation damping of the overflows of the power is exam-
ined. The approach consists in the use of transformation of the equations of the linear model of the power system to the di-
agonal form. On the basis of these transformations, the connectedness matrix, which determines the interrelation of the
variables of the state and modes of the oscillation and the characteristic sensitivity of the eigenvalues to changes in the di-
agonal matrix elements of the states is built (residue of the transfer function). On this basis, equations of the synthesis of the
transfer function of the device FACTS are formed, which ensures the required degree of damping of the fluctuations of the
overflows of the power.

Tpoepamma VII Medxcoynapoonoii konpepenyuu « Moenmugpuxayus cucmem u 3aoauu ynpasienusi» SICPRO ‘08 Mockea 28-31 sineaps 2008 2.
Programs of the VII International Conference “System Identification and Control Problems” SICPRO ‘08 Moscow January 28-31, 2008



MUCPUXAHOB

HI'YEH TXAHb THUEH TEPHOBAA

IIOCEJIEHOB

2302

2303

2304

2305

WWW.Sicpro.org

ICEBJIOCIEKTPAJBHBIA AHAJIN3 CTATUYECKON YCTOMYUBOCTH BOJIBIINX
SJEKTPOOHEPITETUYECKUX CUCTEM
M.II. Mucpuxanos, B.H. Psiouenko
Mazucmpanvhvie Dnexkmpuueckue Cemu Llenmpa — gpunuan OAO « ®CK EDCy», Poccus, Mocksa
1O.B. llapos
Mockoeckuil snepeemuyeckull uHcmumym (mexnuveckuil yHugepcumem), Poccus, Mockea
Jlaercs oreHka BIMSHHS BO3MYIIEHHH Ha CTaTHYECKYIO YCTOMYMBOCTH OOJIBIION SHEPreTHYEecKoW chcTeMbl. B xauecTse
OCHOBHBIX (POpMaJIbHBIX CPEICTB HMCHOJB3YIOTCS METOJbl Ha OCHOBE aireOpanyueckoro ypasHeHus: JIsmyHoBa M MeTOx
MICEBJIOCIIEKTPOB.
PSEUDOSPECTRAL ANALYSIS OF THE STEADY-STATE STABILITY OF THE LARGE ELECTRIC POWER SYSTEMES
/ M.S. Misrikhanov, V.N. Ryabchenko (Main Power Networks of Center branch of “FNC UES” JSC, Moscow, Russia),
Y. V. Sharov (Moscow Power Engeneering Institute (Technical University), Moscow, Russia). Evaluation of the influence of
disturbances on the steady-state stability of large power system is given. Methods on the basis of the algebraic Lyapunov
equation and the method of the pseudospectra are used as the basic formal tools.
CHUHTE3 POBACTHOI'O 3AKOHA YIIPABJIEHUS ITOJOKEHUEM I'OPEJIKU OTHOCUTEJIBHO
CTBIKA CBAPOYHOI'O POBOTA
I'.H. TepnoBas
Acmpaxanckuil 20cyoapcmeentvili mexHuueckuil ynusepcumem, Poccus, Acmpaxaro
[Ipennoxena cxema poOacTHOTO yNpaBiIeHHUs AMHAMUYECKHM OOBEKTOM 0€3 M3MEpeHUs POU3BOIHBIX PEryIHpyeMOi Te-
peMeHHoi. B oTimume oT M3BEeCTHHIX paboT JaHHas cxeMa He TpedyeT peannzanuu (GUIBTPOB COCTOSHUS Ul (hOpMHUPOBa-
HUSI BEKTOPA PErpecCHi, YTO MO3BOJISET CYHIECTBEHHO YMEHBIIUTH MOPSIIOK 3aMKHYTO# cuctembl. [IpuBeneHsl npumep u
Pe3yIbTaThl KOMITBIOTEPHOTO MOACIUPOBAHUS, WILTIOCTPUPYIOIIHE pab0TOCHOCOOHOCTH MPENIaraéMOi CXeMBbI yIIPABICHHUSL.
SYNTHESIS OF THE ROBUST CONTROL OF THE TORCH POSITION OF A WELDING ROBOT OVER THE JOINT /
G.N. Ternovaja (State technical university of Astrakhan’, Astrakhan’, Russia). A scheme of the robust control of a dynamic
plant without measurement of derivatives of the controlled variable is proposed. In contrast to known papers, the given
scheme does not require a realization of the state filters to form the regression vector what allows one to reduce essentially
the order of the closed-loop system. An example and results of computer simulation illustrating operability of the proposed
control scheme are presented.

MNPSIMOE YITPABJIEHUE ITOJIO)KEHUEM PABOYET'O OPTAHA MAHUITYJISITOPA B YCJIOBUSIX
HEONPEJAEJEHHOCTH BXO/JHBIX KAHAJIOB 1 OTPAHUYEHWI HA PECYPCHI YIIPABJIEHUSI
Hryen Txanb Tuen, C.A. KpacnoBa, B.A. YTkuH
Hnemumym npoonem ynpaenenusi um. B.A. Tpanesnuxoea PAH, Poccus, Mocksa
[peanoxeHsl IPsAMbIC MPOIEAYPhl CHHTE3a ABTOHOMHOT'O YIIPABICHUS MOJIOKEHUEM pabodero oprana MaHuIysTopa. Pas-
paboTtaH METO/1 JONPEIeIbHON HepapXUK YIPABICHUH, TO3BOJISIONINI 00ECIeYHTh 3aIaHHYI0 TOUYHOCTD CIICKEHHS B YCIIO-
BUSIX HEOMPECICHHOCTH oreparopa 00beKTa yIpaBICHUS U IEHCTBUS BHELUIHUX HEKOHTPOJIUPYEMbIX BO3MyIeHuUi. [Ipo-
6mema HH(OPMAITMOHHOTO 00ECIICUEHUS PEIaeTCsl ¢ MOMOIIBI0 HAaOII0IaTeNsl COCTOSHUS Ha CKOJIB3SIINX PEKIMAX, TO3BO-
JISIFOLIETO 33 TEOPETHYECKH KOHEUHOE BPEMs MOJTyYHTh OLEHKH HEM3MEPSEMbIX MepeMEHHbIX. [IprBeIeHbI Pe3ysIbTaThl MO-

JICTUPOBAHUs pa3pabOTaHHbBIX AITOPUTMOB JIISL IBYX3BEHHOTO IIOCKOCTHOTO MaHMITYJISITOPA.

DIRECT CONTROL OF ENDPOINT POSITION OF MANIPULATOR UNDER CONDITIONS OF INPUT CANALS
UNCERTAINTY AND CONTROL RESOURCE RESTRICTIONS / Nguyen Thanh Tien, S.A. Krasnova, V.A. Utkin (Institute
of Control Sciences, Moscow, Russia). Manipulator endpoint location autonomous control procedures are suggested. A
method of uplimited control hierarchy has been designed, which allows to provide a desired tracking precision under con-
ditions of uncertainty of the control object operator and the influence of external uncontrolled disturbances. Sliding mode
state observers synthesis procedures have been designed, which allow, in a theoretically limited time period, to obtain in-
formation on immeasurable variables of the state vector. Results of modeling the designed algorithms are presented.
CBS13b OBJIACTH YCTOMUYMUBOCTHU ITPU ABTOMATUYECKOM YIIPABJIEHUU ABUKEHUEM CYJIHA

C EI'O I''TABHBIMU PASMEPEHUSIMHA
E.H. Ilocenenos, T.U. I'aspuisioa, M.M. UnpkoBa
Bonorcckas 2ocyoapemeennas akademus 6o0nozo mpancnopma, Poccus, Huoscnuii Hos2opoo

HccnenyeTcs BOMPOC O BIMSHUM COOTHOIICHUH HEKOTOPHIX KOHCTPYKTHBHBIX MApaMETPOB CY/HA HA €ro YIpPaBJIsIEMOCTb.
DopmysupyroTcs: TpeOoBaHusI, HEOOXOAUMBIE T oOecreueHns Hauy4liel ynpasiseMocTd. OLieHUBaeTCsl BIUSHHUE U3-
MEHEHHSI BHEIIHEH Cpellbl U ONTUMH3HPOBAHHBIX TJIaBHBIX pa3MEpEHUil CyZHa Ha 00JIaCTh JOMYCTHMOTO COYETaHMs rapa-
merpos I1/I-perynsropa.

DEPENDENCE OF THE MOTION OF VESSEL AUTOMATIC CONTROL STABILITY REGION ON PRINCIPAL
DIMENSIONS / E.N. Poselenov, T.I. Gavrilova, M.M. Chirkova (The Volga State Academy of Water Transport, Nizhny
Novgorod, Russia). An influence of correlation of some constructive parameters vessels upon controllability is researched.
Necessary requirements for providing the best controllability are formulated. The influence of changes in the environment
and optimized principal dimensions to the region of the admissible combinations of the parameters of proportional-
differential regulator are evaluated.
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BbIBOP MATEMATUYECKHUX MOJIEJIEHA JIJII UCIIBITAHUM AJITOPUTMOB YIIPABJIEHUS
MNOJABUXHBIM OB BEKTOM (PEYHBIM CYJHOM)
E.H. ITocenenos, A.B. IIpeoOpamxenckuii
Bonoicckas eocyoapcmeennas akademust 600no2o mpancnopma, Poccus, Huoicnuti Hoszopoo
B pabore nonyueHbl MareMaTHYeCKHE MOJICIH YIPaBIISIEMOTO Ha Kypce PEYHOr0 CyJIHA, MMHUTHPYIOUINE CYIIECTBEHHbIC
W3MEHEHHS YIPaBIIEMOCTH T10J1 BIMSIHUEM BHEIIHEH cpelbl. YTIPaBsieMOCTh OLIEHUBAETCS 10 BUay obmactu paborocmno-
COOHOCTH IPONOPIHMOHATBHO-AN(BPEPEHIINATBHOIO PETyJIsTOpa HA INIOCKOCTH €ro napaMeTpoB. MoJieny npeaHa3HaueHbl
JUTSl ICTIBITAHUA HOBBIX JITOPUTMOB YIPaBICHHS.
MATHEMATICS MODELS FOR TESTING OF MOBILE OBJECT (RIVER SHIP) STEERING ALGORITHMS / E.N. Pose-
lenov, A.V. Preobrazhenskiy (The Volga State Academy of Water Transport, Nizhny Novgorod, Russia). Steering river ships
mathematics models which imitate an environment essential influence on a ship controllability are offered. Controllability
is estimated by capacity for work region of proportional-derivative regulator on its parameters plane. The models are in-
tended for testing of new control algorithms.
TPEXHUMITYJIbCHOE PET'YJIMPOBAHUE C UIEHTU®UKAIIUEN ITAPAMETPA ITOJIOXKEHUS
A.A. Moucees
BHUU Asmomamuxku, Poccus, Mocksa
PaccmarpuBaercst naeHTHPUKAIIMOHHAS MOJIENb PETYJIMPYIOLIETo KianaHa, UCIolib3yemast 11l popMHUpOBaHHUs 3aMelalo-
LIMX 3HAYCHUI MapamMeTpa MOJNIOKEHHS MPU TPEXUMITYILCHOM PEryJIUPOBAaHUH YPOBHS B €MKOCTH. B Mojenu mpemycMoT-
peHa BO3MOXXHOCTh HACTPOWKH BPEMEHH X0Jla MOJEIHMPYEMOTO KJlalaHa C UCIIOJIb30BaHHEM METOJIOB SKCTPEMAaIBHOTO pe-
T'YJIHPOBAHHUSL.
THREE-PULSE REGULATION WITH IDENTIFICATION OF A POSITION PARAMETER / A.A. Moiseev (All-Russian
Scientific and Research Institute of Automatics, Russia, Moscow). Identification model of control valve is examined. It is
used for valve position replacement by three-pulse regulation. Valve stroke duration is adjusted using extreme control
methods.
CTABWIN3AIIAUA TEMITIEPATYPHI IOJKATA B PEBEPCUBHBIX KJIETSAX YEPHOBOM I'PYIIIIbLI
MIUPOKOITIOJIOCHOI'O CTAHA
AJL I'enkun, A.P. Kyaenun
Hucmumym npobaem ynpaenenusi um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
PaccMorpeHa 3a1aua cTaOMIM3alMK TEMIIEPATYPhl MOAKATa Ha BBIXOJIE YEPHOBOM IPYMIIBI ITUPOKOIOIOCHOTO CTaHa ropsi-
4yel MPOKATKH, COCTOSAIIEH U3 ABYX PEBEPCHUBHBIX KJEeTeH («Iyo» M «KBapTO»). YIPaBIAIOUINM BO3JEHCTBHEM SBISIETCS
U3MCHEHHE PEXUMa 00XKATHH B KICTAX YSPHOBOW Ipymiibl. [IpeasoskeHa KOHIENIHS JBYXKAaHAIBHOTO («rpyOOro» M «TOH-
KOro») peryiupoBanust. OyHKIMOHHPOBAHUE KaHANA «TPyOOro» peryMpoBaHusl OCHOBAHO Ha KOCBEHHOM H3MEPECHHHU TEM-
nepaTypbl MPOKATHIBAEMOT0 METAJIa B (DYHKIIMH TOKA SIKOPS TJIABHOTO MPUBOJIA KIETH «JIy0» C HCIOJIb30BAHUEM A/l THB-
HOW HACTPOIKH KO3(PPHUIIUEHTOB B (YHKIIMU OTKIIOHEHHSI M3MEPEHHOM TeMIIepaTyphl mojkara ot 3aganHoi. [lepepacmpe-
JIeNIieHHe 00XKaTU B KIIETH «KBapTO», C UCIIOIb30BAHUEM KaHAJA «TOHKOTO0» PETYJIMPOBAHUS OCHOBAHO HA HEMOCPEIACTBEH-
HOM M3MEpPEHUH TeMIepaTypbl MeTaia JI0 M TOCle KIETH «KBapTo» C UCIOJIb30BAaHUEM a/IalITUBHON MOEIH, YUUTHIBAIO-
1iell OCHOBHBIE HTAPaMETPhI IPOKATKH.
STABILIZATION OF THE BAR TEMPERATURE IN THE ROUGHING TRAIN OF THE STRIP MILL / A.L. Genkin,
A.R. Kudelin (Institute of Control Sciences, Moscow, Russia). The paper is concerned with the stabilization of the bar tem-
perature in the roughing train of the hot strip rolling mill consisting of two reverse stands, i.e. “duo” and “quarto”. The
controlling effort is variation of the reduction mode in the roughing train stands. A concept of the two-channel (“rough”
and “‘fine”) control is discussed. The “rough” control channel functions by indirect measurement of the rolled metal tem-
perature as a function of the main drive armature current in the “duo” stand with the adaptive adjustment of the coeffi-
cients as a function of the deviation of the measured bar temperature from the specified one. The reductions redistribution
in the “quarto” stand using a “fine” control channel is based on the direct measurement of the metal before and after the
“quarto” stand using an adaptive model which takes care of the main rolling parameters.
NPUMEHEHUE MOJ]EJIEP[ ACCOLOUATHUBHOI'O ITIOUCKA B BUPTYAJIBHBIX AHAJIM3ATOPAX
H.H. baxranze, B.A. Jlorouknii, E.M. MakcumoBs, P.T. Baninaxmeros
Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
[MpensoxkeHbl BUPTyajbHbIC aHAIM3ATOPbI KAUECTBA BBIITYCKAEMOTO MPOAYKTA JJIsi TEXHOJIOTHYECKHUX MPOLIECCOB XHMMHUYe-
CKOl MPOMBIIIIEHHOCTH U HedTenepepaboTku. BA pa3paboTaHbl Ha UCIOJIb30BAaHUM BUPTYAIbHBIX MOJENCH U METO/IOB
accouuatuBHoro noucka. [Ipumensiercst HeueTkast Mojiesb Taraun-CyreHo ¢ MCHONb30BaHUEM 0a3bl 3HAHUI ITPOU3BOACTBA.
ASSOCIATIVE SEARCH MODELS APPLICATION IN SOFT SENSORS / N.N. Bakhtadze, V.A. Lototsky, E.M. Maximov,
R.T. Valiakhmetov (Institute of Control Sciences, Moscow, Russia). The paper presents process identification algorithms
based on virtual models design using process data archives and knowledge bases. Associative search methods are used for
identification algorithms development.
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PA3PABOTKA BUPTYAJIbHOI'O AHAJIM3ATOPA COCTABA ITPOJYKTOB IPOMBIIIJIEHHOM
KOJIOHHBI A3BEOTPOITHOM PEKTU®HUKAIIAA HA OCHOBE KOMBUHUPOBAHHOM MOJIEJIH
A.IO. Topramos
Hncmumym asmomamuxu u npoyeccos ynpaenenus J[BO PAH, Poccus, Braougocmox
PaccmarpuBaeTcs pelieHre 3agadd pa3paboTKH BHpTyalbHOrO aHanu3aropa (BA) cocTaBoB mpoayKTOB MPOMBINUIEHHON
KOJIOHHBI a3€0TpONHOHN pekThdukanmu. IIpennaraercs NCmob30BaTh KOMOMHIUPOBAHHYIO MOJIENB KOJIOHHBI, CO/IEPKAIIYIO
MOJIENb MaTepHAIbHBIX OATaHCOB M HEMHEHHYIO 3aBUCUMOCTD (ha30BOro paBHOBecus. [IpUBOASATCS pe3ysbTaThl IPOMBILI-
JICHHBIX UCTIBITAaHUH BA B 3KCIepTHOM cHcTeMe pealbHOr0 BPEMEHH, PeaIM3yIoIel CTPaTeruio 3KCTPEMaIbHOTO yIIpaBJie-

HUSI B CMBICJIC KPUTEPHS SHEPro3aTpar.
VIRTUAL ON-LINE ANALYZER DEVELOPMENT FOR AZEOTROPIC DISTILLATION COLUMN BASED ON A
COMBINED MODEL / A.Yu. Torgashov (Institute for Automation and Control Processes FEB RAS, Viadivostok, Russia).
The virtual on-line analyzer (VOA) development problem for industrial azeotropic distillation column is considered. It is
proposed to use the combined model involving the material balance and nonlinear phase equilibrium relationship. The
VOA is integrated into the real-time expert system for optimizing column control in the sense of energy consumption crite-
rion. The results of VOA industrial test are reported.
NJIEHTUO®UKALUS TOHAJIBHBIX CUTHAJIOB B CETSIX CBS3U
IL.Bb. Haceakun, M.B. Ilumenos, FO.A. TuMoLIeHKOB
Tocyoapcmeennoe yupescoenue nayuyno-npouzeoocmeennoe odveounenue « Cneyuanvhas mexuuka u césazvy MBJ/] Poccuu,
Poccus, Mocksa
B cTaTbe ommcaHbl HCCIEIOBaHHBIC YKCIIEPUMEHTATIBHO JBa aJrOpuTMa HACHTU(UKAINK 000OUICHHBIX MapaMeTpoB r'ub-
PHUIHBIX CETEH CBSI3H JUIsl peaabHOro MaciiTaba BpemeHd. CHHTE3 alaliTUBHBIX MOYJISAHOHHO-UHTETPATBHBIX HICHTH(H-
KaTOPOB JIJIsl TEXHOJIOTUU U TEXHUKHU CBSI3H MPOBEJICH C 1IEIbI0 ONTUMH3AIMHU 110 OBICTPOJCHUCTBUIO U TOYHOCTH TP HAJIH-
yrK noMex. B kauecTBe MeTO/a mapaMeTpUueckoil MACHTH(UKAIIMK HEIMHEHHBIX W HECTAIlMOHAPHBIX OOBEKTOB BHIOpAH
METOJI CKOJB3SIIUX MoAynupyomux ¢pynkuuid. [Tlonyuena Gomnee TouHasi MateMaTHYecKasi MOJIeIb HUCCIIEAyeMOoro 00beKTa
MIPY OrPaHUYEHHOW arpUOPHOH MH(OpPMALIUKM U OTPaHUYCHUSIX MHTEpBaja HAONIOACHHUS U HATMYUKM UHIYCTPHAIBHBIX I10-
MeX B U3MEPHUTENbHBIX KaHAJIaX.
IDENTIFICATION OF VOICE-FREQUENCY SIGNALS IN COMMUNICATION NETWORKS / P.B. Nasedkin, M.B. Pi-
menov, Yu.A. Timoshenkov (State enterprise scientific production association “Special technique and communication” of
the MIA of Russia, Moscow, Russia). In the paper, two algorithms of identification of generalized parameters of the real-
time hybrid communication networks experimentally investigated are described. The synthesis of adaptive modulation-
integral identifiers for the technology and tools of communication is implemented in order to be optimized in operation
speed and accuracy under disturbances. As a method of parameter identification of non-linear and non-stationary plants,
the method of moving modulation functions has been selected. A more accurate mathematical model of the investigated
plant under a limited a priori information and limitation of the observation interval and under industrial disturbances in
the measurement channels is obtained.
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AjanTHBHBIE H POOACTHBIE CHCTEMBbI
Adaptive and Robust Systems

Suboptimal robust control of unknown first order plant with delay

V.F. Sokolov

Department of Mathematics, Komi Scientific Center, Syktyvkar, Russia
The paper addresses the problem of optimal steady-state tracking for unknown first order plant with unknown delay in con-
trol. The plant is subjected to perturbations in output and control and exogenous disturbance with unknown upper bounds.
Solution of the problem is based on optimal identification where the control criterion is treated as the identification crite-
rion.
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POBACTHOCTD 10 HAYAJIBHBIM JJAHHBIM CUCTEM C YIIPABJIEHUEM
I'.H. fAxoBenko
Mocrosckuii pusurxo-mexuuueckuti uncmumym, Poccus, /loneonpyonsiii
Jist cucTeMbl ¢ yIpaBlIeHUEM 110/1 MHOXKECTBOM JIOIyCTUMBIX YIPABJICHHH MOHUMAETCS TaKasi COBOKYITHOCTb, YTO KaXJ0e
yIpaBJeHUE M3 ITOH COBOKYIHOCTH IEPEBOJHUT 32 KOHEYHOE BPEMsI CUCTEMY U3 OJHOTr0 (PMKCHPOBAHHOIO COCTOSHHS B
apyroe ¢hukcupoBaHHOe. Eciy MpUMEHHTh TOMYCTUMBIC YIPABICHHS K HAYaIbHOMY COCTOSIHHIO, OTIIMYHOMY OT (PUKCHPO-
BaHHOT'0, TO BO3MOJXHBI [IBa BAPUAHTA: Pa3HBIM JOMYCTUMBIM YIPaBICHUSIM OYyAET COOTBETCTBOBAThH OJHO U TO XK€ KOHEU-
HOE COCTOsiHUE (POOACTHOCTH MO HAYaIbHBIM JAHHBIM); Pa3HbIC JOMyCTHMbIC YIPaBICHUs OyIyT NMPUBOJNUTH B Pa3HbIC KO-
HEYHBIC COCTOSHUSA (OTCYTCTBHE POOACTHOCTH MO HayaJbHBIM JaHHBIM). OCHOBHOH pe3ynbTaT — TeopeMa, KoTopas yTBep-
KIAET, YTO CHCTEMa SBISETCS pOoOACTHOM 10 HayaJbHBIM JaHHBIM TOTAa M TOJBKO TOIJA, KOTZa OHA JOIYCKAeT MaKCH-
MaJIbHYIO TPYIITY CHMMETPHUH 10 COCTOSHUIO.
ROBUSTNESS OF INITIAL DATA CONTROL SYSTEMS / G.N. Yakovenko (Moscow Institute of Physics and Technology,
Dolgoprudny, Russia). For the control system under a set admissible control such a collection is understood, that each con-
trol from this collection translates for final time the system from one fixed state in another fixed it. If to apply valid controls
to an initial state, being different from fixed, two variants are possible: different admissible controls there will correspond
to the same operate state (robustness under the initial data); different admissible controls will reduce in different operate
states (absence of robustness under the initial data). The main outcome is a theorem, which states, that the system is ro-
bustness under the initial data in only the case when, when it admits maximum group of symmetries on a state.
YACTOTHBIE KPUTEPUM I''TOBAJIBHOM ACUMIITOTUKU JUCKPETHBIX CUCTEM C
®A30BbIM YIIPABJIEHUEM
B.b. CmupnoBa, A.U. llenesiBblii
Cankm-Ilemepbypeckuii 2ocyoapcmeennulii ynugepcumem, Poccus, Cankm-Ilemepoype
B pabote m3ydaercst acCHMITOTHYECKOE TOBEJCHHE KIIACCa MHOTOMEPHBIX IHCKPETHBIX CHCTEM C MEPHOTMYECKUMHU HEIH-
HEMHOCTAMHU U CYETHBIM MHOYKECTBOM IIOJIOKEHUI PaBHOBECHs. B OCHOBE HCCIIEOBaHU JIEKAT BTOPO MeTo JIAmyHoBa 1
4yacToTHasA TeopeMa SkyboBuya-KanmaHna B IUCKPETHOM ciydae. M cronbp30BaHb! CrienuaabHble IPOLELYPhl, O3BOISIONINE
MoaudumpoBath pyHkuuio Jlypsre-IlocTHHKOBa U1 CHCTEM € MIEPHOANYECKUMI HEJIMHEHHOCTSMH.
FREQUENCY-DOMAIN CRITERIA OF GRADIENT-LIKE BEHAVIOR FOR DISCRETE SYSTEMS WITH PHASE
CONTROL / V.B. Smirnova, A.1. Shepelyavyi (St. Petersburg State University, Saint Petersburg, Russia). Asymptotic behav-
ior of a class of multidimensional discrete control systems with periodic nonlinearities and denumerable set of equilibria is
investigated. The investigation is based on the Lyapunov second method and the Yakubovich-Kalman discrete frequency
theorem. Special technique is used to modify the Lur'e-Postnikov function. The modified function is used as a Lyapunov one
for the discrete control system. New frequency-domain criteria which guarantee that every solution tends to an equilibrium
are obtained.
JUHENHAS CTABWIN3AIUS ITPOT'PAMMHBIX HBI/DKEHI/Iﬁ HEJIMHEWHBIX YIIPABJISIEMbIX
CUCTEM TP HAJIMYUU TAPAMETPAYECKHUX BO3MY]].IEHI/IFI
I0.K. 3oToB
Canxm-Ilemepbypackuii 2ocyoapcmeennulii ynugepcumem, Poccus, Cankm-Ilemepoype
PaccmarpuBaercst HeMHeHHas ynpaBiisieMas CHCTeMa, ONHMCBHIBAIOIIAS JMHAMUKY IIMPOKOTO KJIacca MEXaHMYECKHX M DIICK-
TPOMEXaHHUYECKUX CHCTEM (B YaCTHOCTH, DJIEKTPOMEXaHUUECKHX POOOTOB-MaHUIYJISATOPOB). C HCIOIb30BaHUEM TIpeoOpa-
30BaHMI KOOPJIMHAT MPOCTPAHCTBA COCTOSIHUI M Merona (yHkuuit JIsmyHOBa npeiokeHa METOIUKa MapaMeTpUIecKoro
CHHTE3a 3aKOHA YMNpAaBJICHHS C JIMHEHHOW OOpaTHOW CBS3bIO MO COCTOSHHIO, OOECIIEUMBAIOLIETO TUCCUIIATHBHOCTH «B
0O0NbIIOM» POrPAMMHOTO BHKCHHS MPU HANTUYHH [TAPAMETPUYCCKUX BO3MYILICHHH. JIaHBI OLICHKH 00JaCTH JUCCUTIATHB-
HOCTH «B OOJIBILIOM», TIPECTBHOI0 MHOKECTBA M 00JIaCTH MPUTHKEHUS 3aMKHYTOW CHCTEMBI.
LINEAR STABILIZATION OF PROGRAMMED MOTIONS OF NON-LINEAR CONTROLLED SYSTEMS UNDER
PRESENCE OF PARAMETRIC DISTURBANCES / Yu.K. Zotov (Saint Petersburg State University, Saint Petersburg, Rus-
sia). The paper considers a non-linear controlled system describing the dynamics of a wide class of mechanical and elec-
tromechanical systems (in particular, electromechanical robotic manipulators). By use of the state space transformation
and Lyapunov functions technique, it is proposed a parametric synthesis of control laws with linear state feedback, which
guarantees dissipativity in the large of the programmed motion in the presence of parametrical disturbances. Estimates are
given for the domain of dissipativity in the large, the attractor, and the domain of attraction for the closed-loop system.
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MNOCTPOEHUE CTABMJIN3UPYIOUWEI'O YITIPABJIEHUSA J1JI5s1 CACTEMbI JU®PEPEHIUAJIBHBIX
YPABHEHUM C IOJTMUHOMHUAJILHOI IPABOM YACTbIO
N.M. IlIpyaunkoB
Canxm-Ilemep6ypeckuii 2ocyoapcmeennviil ynusepcumem, Poccus, Cankm-Ilemepbype

W3yyarorcst cucrembl muddepeHnanbHbIX YpaBHEHHH ¢ MOJIMHOMHUAIBHBIMU MPaBbIMU yacTsiMu. Dopmynupyercst Teope-
Ma, Jarolasi HeoOXOMMBIE M JIOCTAaTOYHBIE YCIOBHUSI ACHMITOTHYECKONH YCTOMYMBOCTH TaKOW CHCTEMBI B Harepes 3ajaH-
HOM o0JyacTu, conepkaliiel Hayajao KkoopauHat. Myest moka3arenbcTBa OCHOBBIBAETCSl HA HEKOTOPOM IPeoOpa3oBaHUM Ipa-
BBIX YacTeH CHCTEMBI, KOTOPOE SKBUBAJICHTHO NMPEe00pa30BaHUIO TPACKTOPUH PELICHHH CHCTEMBI.
CONSTRUCTING STABILIZING CONTROL FOR A SYSTEM OF DIFFERENTIAL EQUATIONS WITH POLYNOMIAL
RIGHT HAND PART / I M. Prudnikov (Saint Petersburg state university, Russia, Saint Petersburg). Systems of differential
equations with polynomial right had parts are investigated. A theorem is formulated, which provides necessary and suffi-
cient conditions of the asymptotic stability of such a system in an a priori given domain containing the coordinates origin.
The proof'idea is based on a transformation of the right had parts of the system, which is equivalent to transformation of
the system solution trajectories.

UAEHTUOUKALIMS NAPAMETPOB TOUEYHOI'O OTOBPA’)KEHUS HA OCHOBE IPUMEHEHMUSI
YCJIOBHO-9KCTPEMAJIbHOM ®YHKIINM JAITYHOBA ITPU UCCJEJIOBAHUY TUHAMUKHA
CUHTE3ATOPOB YACTOT
O.I'. AuTonoBckasi, B.1. I'oproHoB
T'HY «Hayuno-ucciedogamenbCKutl uHCImumym npukiaoHou mamemamuxu u kubepuemuxu Huowcezopoockozo eocydapcm-
6ennoeo ynusepcumema um. H 1. Jlobaueeckozon, Poccus, Huocnuii Hoeeopoo
Oo6cyxaaercs mpodieMa HACHTU(GUKAIUH TApaMETPOB TOUYSYHOTO OTOOPaKCHHS B 3a/1aUe UCCIICA0BaHMS TUHAMUKYI CHHTE-
3aTOPOB YaCTOT HAa OCHOBE NMPUMEHEHHS YCIIOBHO-IKCTpeManbHO# (yHKImK JIsmyHOBa U HOCTPOCHHS KPUTEPHs OKOHYA-
HUS TEPEeXOJHOro Ipoiecca B cucreMe. IIpelyioxkeH alrOpUTM HaxOKACHHS KOd()(OHIHEHTOB yCIOBHO-3KCTPEMabHON
¢ynkuun JlsmyHoBa 1o 3agaHHBIM IapaMeTpaM 3aJadd ¢ Y9eTOM OCOOCHHOCTEH KPUTEpPHs OKOHYAaHHS IEPEeXOIHOro Mpo-

ecca B CHHTE3aTOpax 4acToT.
POINT MAPPING PARAMETER INENTIFICATION BY MEANS OF CONDITION-EXTREME LYAPUNOV FUNCTION
USE WHEN FREQUENCY SYNTHESIZER DYNAMICS STUDYING / O.G. Antonovskaya, V.I. Goryunov (SSI “Research
Institute for Applied Mathematics and Cybernetics of Nizhegorodsky State University”, Nizhny Novgorod, Russia). The
problem of point mapping parameter identification, while frequency synthesizer dynamics studying on the base of condi-
tion-extreme Lyapunov function used for transient process finishing criterion, is discussed. Condition-extreme Lyapunov
function coefficients determination for known problem parameters, taking into account transient process finishing criterion
peculiarities, is offered.
OIITUMAJIBHASA JIOKAJIM3ALUA U CTABUJIN3ALIUA HEYCTOMYHMBBIX COCTOSTHUI
PABHOBECHSA XAOTHYECKHUX CUCTEM
10.B. Tanaraes
Capamosckuii 2ocyoapcmeennbiil ynusepcumem um. H.I'. Yepnviuesckozo, bBanawosckuii gpuruan, Poccusa, barawos
A.®. TapakaHoB
Bopucoanebekuii cocyoapemeennviii nedazocuueckuti uncmumym, Poccus, bopucoenebex
CpencreaMu MHOTONIApaMETPHUYECKOTO aHaln3a UCCIICOBaH KIace 3a/1ad, KOT/ia LeJIbI0 yIIPaBJIeHUs sBIsieTcss Moauduka-
IHsL TIPENIENIbHOI0 MHOXKECTBA Xa0THYECKOW CUCTEMBI U, B YaCTHOCTH, IIPE0O0pa30BaHHe HEYCTOHUMBBIX HEHNOABHKHBIX TO-
YeK, BJIO)KEHHBIX B XaOTHYECKHUI1 aTTPaKTOP CHCTEMBI, B YCTOWYMBBIE. B OCHOBY 000CHOBaHHMS TEXHUKH ONTHMAIIBLHOM /-
HaMHYECKOW KOPPEKINH MapaMeTPOB XaOTHYECKUX CHCTEM ITOJIOKEHBI COOTHOLICHHUS MPUHINIIA MAKCUMYyMa, C TIOMOIIBIO
KOTOPBIX TOJIyYEHBI JIOCTATOYHBIC YCJIOBHSI MOJM(UKAINU XapaKTepa yCTOWYMBOCTH JTAHHOTO IPEAEIBHOIO MHOXKECTBA.
D hexTHBHOCTS KOPPEKLUH NPOIEMOHCTPUPOBaHa Ha cucrteme JlopeHna.
OPTIMAL LOCALIZATION AND STABILIZATION OF UNSTABLE EQUILIBRIUM STATES OF CHAOTIC SYSTEMS /
Y.V. Talagaev (Balashov Branch of Saratov State University, Balashov, Russia), A.F. Tarakanov (Borisoglebsk State
Teachers' Training Institute, Borisoglebsk, Russia). By means of multiparametrical analysis a class of problems in which
the aim of the control is the modification of chaotic system limited set and, in particular, the conversion of unstable fixed
states of system’s chaotic attractor into the stable ones is investigated. As a substantiation basis of optimal dynamic correc-
tion technique of chaotic system’s parameters, the Maximum Principle relationships are taken. By use of them, sufficient
conditions for the modification of limited set stability character are obtained. The efficiency of the correction technique on
Lorenz system is shown.
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PA3HOCTHBIE YPABHEHMUSI TUIIA BOJIbTEPPA U OBOBIIEHHOE OTOBPA’KEHUE XEHOHA
B.K. Kyreasn
Mocxkosckuii 2ocydapcmeenublil UHCIUmym 31eKkmporurku u mamemamuxu, Poccust, Mockea
PaccMoTpeHbI 1Be CHCTEMbI HEJIMHEIHBIX Pa3HOCTHBIX YPaBHEHUI C MOCIEACHCTBUEM, B KOTOPBHIX 3HAUEHHUS IEPEMEHHBIX
Ha JIaHHOM IIIare 3aBUCHUT OT MX 3HAYCHWH JUIs BCEX MPEABIIYIIMX [IaroB: HeIMHEHHOEe pa3HOCTHOE ypaBHeHHE BonbTeppa
n otoOpaxkeHne XeHoHa, 0000IIeHHOE Ha ciTydail OecKoHeuHOro 3amnasjsiBanus. O0e cucTeMbl CBOAATCS K KOHEYHOIIAro-
BbIM. MeToqaMil JIMHEApH3allii ¥ CKUMAIOLINX OTOOPKECHUH HUCCIIEA0BaHA YCTOWYMBOCTh UX CTAIIMOHAPHBIX PELICHUN U
MI0Ka3aHOo, YTO MOCJIe/IeHiCTBUE 3aMETHO BIHMAET Ha o0ylacTh ycToHuMBOCTH. [ 0000menHoro npeobpasoBannst XeHOHA
MPOJEMOHCTPHPOBAHO, YTO IOCIEACHCTBHE IPUBOANT K KAYECTBEHHOMY PA3JIMYMIO B IOBEICHHU JUHAMHYECKHX MCPEMCH-
HBIX X U .
VOLTERRA-TYPE DIFFERENCE EQUATIONS AND A GENERALIZED HENON MAP / B.K. Kugel (Moscow State Insti-
tute of Electronics and Mathematics, Moscow, Russia). Two systems of nonlinear difference equations, for which the values
of variables at each step depend on those at all previous steps, are studied: a nonlinear difference Volterra equation and
the Hénon map extended to the case of infinite delay. Both systems can be reduced to the difference equations with the finite
number of steps. The stability of stationary solutions is analyzed based on the linearization and contracting map techniques
and it is shown that the delay appreciably affects the stability range. For the extended Hénon map, it is demonstrated that
the delay leads to the qualitative difference in the behavior of dynamical variables x and y.
ONTUMMU3ALIUA PEXXUMOB 1YAJBHOI'O YIIPABJIEHUSA B CUCTEME C UAEHTU®UKATOPOM
B.M. TposiHoBCcKuit
Mockogckuii 20cy0apcmeeH b UHCIMUMYM 91eKMPOHHOU MexXHUKY (mexnuyeckuil yHueepcumem), Poccus, Mockea
PaccmarpuBaercsi gyansHOe yrnpaBieHHe OOBEKTOM Ha OCHOBE JAHHBIX €ro HOPMalbHOIO (DYHKIMOHHPOBAHHS C HOCIE-
JyIomeld onTUMHU3anueil ero pexnma. [Ipy momy4eHn! KOMTMYECTBEHHBIX OLEHOK TOYHOCTH PEIICHUS YYUTBIBAOTCS CITy-
YalHBIA XapakTep BXOAHBIX BO3JACHCTBUI U MOMEX, HAJMYWE €IMHCTBEHHOW Mapbl peaju3aluil U CYLIECTBEHHO OIpaHU-
YEeHHBIH HHTEpBaJl HAOMIOACHHSI.
OPTIMIZATION OF RESET CONDITIONS IN THE DUAL CONTROL SYSTEM WITH IDENTIFIER / V.M. Troyanovskyi
(Moscow Institute of Electronic Engineering, MIEE, Zelenograd, Moscow, Russia). The dual control problems are de-
scribed. The characteristics of the process control are estimated using the normal operation data. The estimation is based
on consideration of a random input process and noise, single realization pair with restricted observation interval. The pe-
culiarities of correct data manipulation are uncovered.
OBBEJIVUHEHHBIN ITPUHIIUITI MAKCUMYMA B HEJIMHEMHBIX 3AJTAYAX OIITUMAJILHOTI'O
YIIPABJIEHUS
A.A. Kocroraoros, C.B. JIazapenko
Pocmosckuii 6oennbiii uncmumym paxemmwlix 8ouck um. I nasnozo mapwana apmuniepuu M.H. Heoenuna,
Poccus, Pocmos-ua-/lony
PaboTa mocBseHa penieHrIo MpoOIeMbl CHHTE3a ONTHMAaJIBHOTO YIPABJICHUs HeJIMHEHHBIMU o0bekTamMu. [lokazaHo, 4TO
UCIIONB30BaHUE ACHHXPOHHOI'O W  HWIOJBYaTOTO BAapbHUPOBAaHUS B COBOKYINHOCTH C INpUHUOUIIOM [ amMuibTOHA-
OcTporpajckoro mo3BoisieT HalTH He0OXOAUMOE M JOCTATOYHOE YCIOBHE ONTHMAIbHOCTH, KOTOPOE IOMYYMIJIO Ha3BaHUE
O0BEIMHEHHOT0 IIPUHIHUIIA MaKCUMyMa. Ero nmpumeHeHue MpUBOAUT K NPSIMOMY PELICHHUIO 3a/ladll CHHTE3a ONTHMAaIbHBIX
YIPaBJICHUH, YTO SBISIETCSl OTJIMYUTEIBHOW OCOOCHHOCTBHIO MOJYYEHHOIo pe3ylibTara. Vcnonb3oBaHHWEe HOBOTO IMMOJIX0a
MO3BOJISIET MONYYUTh YP(PEKTUBHBIA B CMBICIIE TOYHOCTH 3aKOH YIPABJICHUs, YTO AEMOHCTPHPYETCSl pe3ysibTaTaMu 4HC-
JICHHOTO MOJICIIUPOBAHUSL.
UNITED MAXIMUM PRINCIPLE IN A NONLINEAR PROBLEM OF OPTIMAL CONTROL / A.A. Kostoglotov,
S.V. Lazarenko (Rostov military institute of the rocket forces named after Prime Marshal of artillery M.I. Nedelin, Rostov-
on-Don, Russia). The paper is devoted to solving the problem of synthesis of the optimal control of non-linear plants. It is
shown that using asynchronous and needle variation aggregated with the Hamilton-Ostrogradskii principle enables one to
find a necessary and sufficient condition of the optimality which has been referred as united maximum principle. Its apply-
ing gives rise to direct solving the optimal control synthesis problem, what is a feature of the result obtained. Using the new
approach enables one to receive an effective, in the sense of accuracy, control law, what is demonstrated by numerical
simulation results.
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CHUHTE3 OIITUMAJIbHBIX IO BBICTPOJAENCTBUIO YIIPABJIEHUI HA OCHOBE TEOPEMBI O
MAKCUMYME
A.A. Kocroraotos, C.B. JIazapenko
Pocmoscruii goennviii uncmumym pakemuwlx 60tick um. I nasnozo mapwana apmuiniepuu M.U. Hedenuna,
Poccus, Pocmosg-ua-/[ony
Y cTaHOBJIEHO, YTO IPUMEHEHHE TOKA3aHHOI B paboTe TeopeMbl 0 MakcuMyMe u mpuHiuna Mmakcumyma JI.C. TToHTpsiruna
MIPU PELICHHUH 324l CHHTE3a ONTUMANBHBIX 110 OBICTPOJCHCTBHIO CHCTEM YIPABJICHHS AAIOT OJHMH U TOT JKe pe3ynbrar. B
OTJINYKME OT U3BECTHBIX METOJIOB PELICHHS 33Ja4 ONTHMH3ALMH IPUMEHEHHE MPEAIaraeMoro Moaxona Mo3BOJSIET MOMy-
YHUTh 3aKOH ONTHMAJILHOTO MO OBICTPOJCUCTBUIO YIPABICHUS, HE TPEOYIOIIHIA MTOCTPOCHUSI BEKTOPA COMPSUKEHHBIX (YHK-
LU ¥ PELICHUS KPACBOM 3a/1a4H, YTO 3HAYUTEIBHO YIPOIIACT OUCK PEIICHHS.
SYNTHESES OF QUICK ACTION OPTIMAL CONTROLS VASED ON THE THEOREM ON MAXIMUM / A.A.
Kostoglotov, S.V. Lazarenko (Rostov military institute of the rocket forces named after Prime Marshal of artillery M.I.
Nedelin, Rostov-on-Don, Russia). It is stated that applying a theorem on maximum proven in the present paper and the L.S.
Pontryagin maximum principle gives rise to the same result. In contrast to known methods of solving the optimization prob-
lems, applying the proposed approach enables one to obtain a quick action optimal control law which does not require de-
riving the conjugate functions vector and solving the boundary value problem, what considerably simplifies finding the so-
lution.
93TAJOHHASA MOJEJb MUHUMAJIBHOI'O ITOPSIJIKA B 3AJAYE TOUYHOI'O CJEXEHUSI BBIXO/JIA
JIMHEITHOM MHOT' OCBSI3HOI1 CUCTEMBI1
A.M. BpoHHukoB
Boenno-6030yunasn unocenepnasn axademus um. H.E. JKyxosckoeo, Poccus, Mocksea
Jnist MTUHEHHOM CTAI[MOHAPHOW CHCTEMbI B MPOCTPAHCTBE COCTOSIHUM PACCMATPUBAIOTCS YCIOBUSI, TIPH BBHIMOJHEHHH KOTO-
PBIX 00ECIeUnBACTCS TOYHOE CICKECHUE BBIXO/Aa CHCTEMBI 32 ATATOHHOW MOJIENBIO MOHMKEHHOTO TOPS/IKA, ONPEACIETCS
MHUHHUMAIIbHO BO3MOJKHBIH TOPSIOK ATATOHHOW MOJENH M aHATUTUYECKH OIMUCHIBACTCS MHOXECTBO ATAJOHHBIX MOZEIeH
MHHHUMAJIBHOTO TIOPSIKA.
REFERENCE MODEL OF THE MINIMAL ORDER IN THE PROBLEM OF EXACT TRACKING THE OUTPUT OF A
LINEAR MIMO SYSTEM / A.M. Bronnikov (Zhukovskii Air Force Engineering Academy, Moscow, Russia). For a linear
stationary state space system, conditions, meeting to which assures exact reduced order reference model tracking of the
system output, are considered, minimally possible order of the reference model is determined, and a set of the minimal or-
der reference models is described analytically.
MOJUPUIIMPOBAHHBIN AJITOPUTM AJJANITALIAU BBICOKOI'O MOPSIKA 1151
JEHNEHTPAJIU30BAHHOI'O YIIPABJIEHUS 11O BBIXOAY MHOT' OCBSA3HBIMU OB BbEKTAMHU
E.A. ITapmeBa
Acmpaxauckuil 20cyoapcmeentvili mexHuueckuil ynusepcumem, Poccus, Acmpaxars
Periaetcs 3a7a4a moCcTpOCHUsI aJaNTHBHOTO JTUHAMHYECKOTO PEryJsiTopa JUls YIPaBICHUSI MHOTOCBA3HBIM 00BEKTOM B yC-
JIOBUSIX allpHOPHOM HEONPENEeICHHOCTH UX MapaMeTpOB, KOTAa N3MEPEHUIO HEJOCTYITHBI TPOM3BOAHBIC BXOIHBIX U BBIXO/I-
HBIX nepeMeHHBIX. O0oCcHOBaHA PabOTOCIIOCOOHOCTh CHHTE3WPOBAHHBIX CHCTEM YIPABICHUS HPU ACHCTBHH HAa OOBEKT
YIPaBICHUSI HE M3MEPSEMbIX OTPaHMUYCHHBIX BO3MylIeHHH. [Ipu aTom, 1iisi GOpMUPOBaHUs YIPABISIONINX BO3ICHCTBUI
HCIIONB3YIOTCS TOIBKO M3MEpSIeMbIe MEPEMEHHBIC JIOKANBHBIX MOJCHCTEM, T.€. OCYIIECTBISIETCS MOJHOCTBIO JCICHTPAIH-
30BaHHOE yIIPaBJICHHE.
A MODIFIED HIGH ORDER ADAPTATION ALGORITHM FOR DECENTRALIZED OUTPUT CONTROL OF
MULTILINKED PLANTS / E.A. Parsheva (State technical university of Astrakhan’, 1Astrakhan’, Russia). The problem of
construction of an adaptive dynamic regulator for control of a multilinked plant under conditions of a priori uncertainty in
its parameters when the derivatives of the input and output variables are not available to measurement is solved. Operabil-
ity of the synthesized control schemes under disturbing the plant by immeasurable bounded disturbance is justified. At that,
to form the control actions, only measurable variables of local subsystems are used, that is completely decentralized control
is implemented.
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PA3PBIBHOE YIIPABJIEHUE C UAEHTU®UKAIIMEN U TIPUMEHEHUEM IPUBEJEHHOI'O BEKTOPA
HEOIIPEJEJEHHBIX BO3MYIIEHUI HA CKOJIB3SIIEM PEXXKUME
T.K. Cupa3eraunoB, B.A. AdpanacseB, A.C. Memanos, E.}O. CambimeBa

Kaszanckuii 2ocyoapcmeennvliit mexuuveckuil ynueepcumem um. A.H. Tynonesa, Poccus, Kasano
Pa3paboran MeTon MAEHTU(HKAIMKM NPUBEICHHOTO BEKTOpA HEONPE/ICICHHBIX BO3MYIIECHHH B CKOJB3SIIEM PEXHUME Ha
MOJIBMKHOM Ha HayaJIbHOM MHTEpBAJIC BPEMEHHU TMIIEPINIOCKOCTH HEPEKIIOUCHUH CTPYKTYP pa3phIBHOrO yrpasienus. I1o-
Jy4eHBI METO/I TIOCTPOCHUS THIIEPIUIOCKOCTH CKOJIBXKEHNUS, TPOXOAAIIeH B HadaJbHBII MOMEHT BPEMEHHU 4Yepe3 TOUKY Ha-
YaJIbHOTO COCTOSIHUSI CUCTEMBI, U3 YCJIOBHUSI aCUMITOTHYECKOW YCTOHYMBOCTH M KauecTBa MPOLECCOB ylpasieHus. Paspa-
0OTaH METOJ] CHHTE3a Pa3PhIBHOTO YIPABJICHHMS, IPUBOAAIICTO U YACPKUBAIOLIET0 CUCTEMY B CKOJIB3SIIEM PEXXKUME C TIPHU-
MEHEHHEM C Ha4aJIbHOr0 MOMEHTA BPEMEHH TeKYLIMX 3HAYECHHUH HACHTH(QUINPYEMOTO BEKTOPA.
DISCONIINUOUS CONTROL WITH INDETIFICATION AND APPLICATION OF A REDUCED VECTOR OF
UNCERTAIN DISTURBANCES IN THE SLIDING MODE / T.K. Sirazetdinov, V.A. Afanasyev, A.S. Meshchanov,
Ye.Yu. Samysheva (Kazan State Technical University named after A.N. Tupolev, Kazan, Russia). A method of identification
of a reduced vector of uncertain disturbances has been developed in the sliding mode on a hyperplane of switching of the
discontinuous control structures that is movable during initial time interval. We have obtained a method how to construct
the sliding hyperplane passing at initial time instant through a point of the initial state of the system provided the asymp-
totic stability and quality of control processes. A method of synthesis of the discontinuous control has been developed that
moves and holds the system in the sliding mode by using the current values of an identified vector beginning with the initial
time instant.

JEKOMIO3UIIMOHHBIN AHAJIN3 U CUHTE3 JIMHEMHBIX TMHAMUYECKHUX CUCTEM
OTHOCHUTEJIBHO BbIXOJHBIX ITIEPEMEHHBIX
A.I'. Axobanze, C.A. KpacnoBa
Hnemumym npobnem ynpaenenusi um. B.A. Tpanesnuxoea PAH, Poccus, Mocksa

Pa3paboTaHbl IeKOMIIO3UIIMOHHBIE IIPOLIEAYPHI aHAIM3a M CHHTE3a 3aJa4l CIeKEHHS 32 3aJJaHHBIMHU TPACKTOPUSIMHU BBIXOA-
HBIX [EPEMEHHBIX IPHUMEHUTEIBHO K JIMHSHHBIM MHOTOMEPHBIM JMHAMHYECKHM CHCTEMaM IPH HAaIWYUK BHEIIHUX HEKOH-
TpOJUpPYyEMBIX BO3MylLIeHUH. [Ipeacrasiena nomarosas npoueaypa IpuBeIeHUsI MATEMaTUIECKOM MOJENHN JINHEHHOM CUC-
TEMBI K COBMECTHOM 0JIOYHOH popMe ynpaBisieMOCTH U HaOJII0aeMOCTH OTHOCHTENILHO BBIXO/IHBIX IIEPEMEHHBIX C YUETOM
BHELIHUX BOo3MyIleHnil. CuHTe3 33124 HAOMIOJICHUS U YIIPABJICHHS IPOU3BOIUTCS OTHOCUTENILHO OJIHUX M TEX JKe Ipeodpa-
30BaHHBIX KOOPJMHAT U HE TpeyOeT BBINOJIHEHHsI 00paTHBIX MPeoOpa3oBaHUH.
DECOMPOSED ANLYSIS AND SYNTHESIS OF LINEAR DYNAMIC SYSTEMS ON OUTPUT VARIABLES / A.G. Akho-
badze, S.A. Krasnova (Institute of Control Sciences, Moscow, Russia). The present paper deals with decomposed proce-
dures of analysis and synthesis in tracking problem in linear multidimensional dynamic systems for predetermined trajec-
tory of output variables under uncontrolled external disturbances. The step-by-step transformation procedure of source
linear system to joint controllability and observability block form relating to output values with regard to external distur-
bances is presented. The tracking problem synthesis of controllability and observability is performed relating to the same
transformed coordinates without inverse transform.

CHUHTE3 CUCTEMBI YIIPABJEHMSI C IPUMEHEHUEM JIMHEWHBIX MOJIEJIEM

0.®. Oneiiko
Benopyccxuil nayuonansmvii mexnudeckuii ynusepcumem, Pecnyonuxa Benapyce, Munck
st cucteMbl ¢ MeIJICHHOM M OBICTPO# MOJICHCTEMaMU PacCMaTPUBAETCsl CHHTE3 OJIM3KOTO K ONTHMAIILHOMY YIIPaBJICHHS C
MOMOUIBIO PETYJIsITOpa MOHIKEHHON pa3MepHocTH. [Ipenmaraercs 1iisi CHHTE3a U aHaIM3a IMHAMUYECKUX CBOWCTB CHHTE-
3UPYEMOH CHCTEMBI IPUMEHSTH JIMHEHHYIO MOJIeNb, (POPMHUPYIOLIYIO TpeOOBaHUs K KayecTBY cucteMbl. OnuchIBaeTcst Me-
TOJ] IOCTPOEHUSI U UCIIOJIb30BAHUS ITOM MOJIEIIH.
SYNTHESIS OF A CONTROL SYSTEM BY APPLYING LINEAR MODELS / O.F. Opeyko (Belorussian national technical
university, Republik of Belarus, Minsk). For a system with slow and fast subsystems, synthesis of control being close to op-
timal by use of the reduced order regulator is considered. A linear model is proposed to be applied to the synthesis and
analysis of the dynamical properties of the synthesized system, forming requirements to the system’s quality. A method of
constructing and use of the model is described.
JIEHTOYHBIE KPUTEPUM Y PEKYPCUBHBIE TECTbI IOJTHOM YIIPABJISEMOCTH U
HABJIOJAEMOCTM JIJIS1 TMHEUHBIX AJITEBPO-IU®PEPEHIIAATILHBIX CUCTEM
M.II. Mucpuxanos, B.H. Psiouenko

Mazucmpanvhvie Dnexkmpuueckue Cemu Llenmpa — gpunuan OAO « ®CK EDCy», Poccus, Mocksa
[MpennaratoTcst HOBbIE KPUTEPHU TMOJHOM YNpaBiIsSeMOCTH M HaONIOJaeMOCTH JIMHEHHBIX CTallMOHApHBIX anredpo-
muddepeHMaNbHBIX CHCTEM, CBOASIINECS K MPOBEPKE PaHTa CIELHUaNbHBIX JEHTOUYHBIX MaTpull. [IpuBonsTCsS peKypcHB-
HBIE TECTHI, IO3BOJISIIOIINE CHU3UTH BBIYHUCIUTEIBHBIC 3aTPaThl MIPU MTPOBEPKE MOJIHOW YNPaBIISIEMOCTH W HAOJIIOIaeMOCTH
anreOopo-ndPepeHIIATBHBIX CHCTEM OOJIBIION pa3MEpHOCTH.
BAND CRITERIA AND THE RECURSIVE TESTS OF COMPLETE CONTROLLABILITY AND OBSERVABILITY FOR
THE LINEAR ALGEBRAIC DIFFERENTIAL SYSTEMS / M.S. Misrikhanov, V.N. Ryabchenko (Main Power Networks of
Center branch of “FNC UES” JSC, Moscow, Russia). New criteria of complete controllability and the observability of lin-
ear stationary algebraic differential systems, which are reduced to checking of the rank of special band matrices are pro-
posed. Recursive tests, which make it possible to decrease the computational expenditures with checking of complete con-
trollability and observability of the algebraic differential systems of large dimensionality, are given.
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PEJYKIIUS MATPHUIIBI PO3EHBPOKA ITPU AHAJIU3E HHBAPUAHTHBIX HYJIEW TUHEWMHOM MIMO-

CUCTEMBI

M.II. Mucpuxanos, B.H. Psouenko
Mazucmpanvhvle Dnexkmpuueckue Cemu Llenmpa — ¢unuan OAO « ®CK EDC», Poccus, Mocksa
PaccmarpuBaercs 3a1a4a aHauu3a MHBAPUAHTHBIX HYJIEH JIMHEHHOM MHOTOMEPHOU AUHAMMUYECKON CUCTEMBI IIyTEM PEAYK-
in Matpuisl Poszenopoka. CpaBHHBAIOTCS CIIOCOOBI peayKIMK MaTpHIsl Po3eHOpoka, ocyliecTBiIsIeMble ¢ TOMOIIBIO Tpe-
06pa30BaHKs yPaBHEHHiT HCXOIHON CHCTEMbI K KAaHOHHUECKOi (opme MokosiMa i Ha OCHOBE JeTHTENeil Hylis YHCIIOBBIX
Marpuu. [Tokas3pIBaeTcs, 4TO MOAXOA K peAyKIMH MaTpuubl Po3eHOpoka Ha OCHOBE NEIHUTENCH HyJsS MEHEe TPYIOEMOK U
MPEAOCTABIISIET BOZMOXHOCTD MOJIyYaTh XOPOIIO 00YCIOBICHHYIO 3a/1auy Ha COOCTBEHHbIE 00OOIIEHHOT0 JIMHEHHOTO Iy4-
Ka, B TO BpeMs KaKk peayKuus Ha ocHoBe moanpoctpaHcts A.H. KpbuioBa mpuBOIUT K 3a/iaue HA COOCTBEHHBIC 3HAYCHUS
HEJUHEHHOTO (MMOJMHOMHUAIILHOTO0) MyYKa, a €€ 00YCIOBICHHOCTh, KaK MPaBUIIO, JTOCTATOYHO IUIoxa. [IpuBoASTCS pa3ind-
HbIE BAPHAHTBI PElyLIUPOBAHHBIX MATPUII, [TOJIY4AIOIINECs B 3aBUCUMOCTH OT CBOWCTB JJUHAMHYECKOW crcteMbl. M3y4aror-
Csl CBOWCTBA PeyLIMPOBAHHBIX MaTpPHII.
REDUCTION OF ROZENBROCK MATRIX WITH THE ANALYSIS OF THE INVARIANT ZEROS OF LINEAR MIMO-
SYSTEM / M.S. Misrikhanov, V.N. Ryabchenko (Main Power Networks of Center branch of “FNC UES” JSC, Moscow,
Russia). A problem of analysis of the invariant zeros of a linear multi-input/multi-output dynamic systems by use of the
Rosenbpock matrix reduction, implemented by transformation of the initial system equations to the canonical Yokoyama
form and on the basis of the zero devisors of the numerical matrices, is considered. It is shown that the approach to the
Rosenbrock matrix reduction based on the zero devisors is less labor-consuming and enables one to obtain a well-posed
problem on the eingenvalues of the generalized linear beam, wile the reduction based on the A.N. Krylov subspaces gives
rise to the eigenvalue problem of the non-linear (polynomial) beam being, as a rule, quite ill-posed. Various variants of the
reduced matrices are presented, being obtained in dependence on the properties of the dynamic system. Properties of the
reduced matrices are investigated.
O PELIEHHUHU KJIOUEBOM ITPOBJIEMBI TUHEMHBIX MATPUUYHBIX HEPABEHCTB
E.IO. 361611, M.III. MucpuxaHnoB
Mazucmpanvnvie Dnexkmpuueckue Cemu Llenmpa — ¢unuan OAO « ©CK EQC», Poccus, Mocksa
ON SOLVING THE KEY PROBLEM OF THE LINEAR MATRIX INEQUALITIES / E.Yu. Zybin, M.S. Misrikhanov (Main
Power Networks of Center branch of “FNC UES” JSC, Moscow)
MO PUIIMPOBAHHBINA CITIOCOB IIOCTPOEHWS PEINEHUN YPABHEHUSI TAMIWIbTOHA-SIKOBH-
BEJUIMAHA
K.A. Bosnocos
Mockogckuii eocyoapcmeennblil yHugepcumem nymeti cooowenus, Poccus, Mocksa
B paborax [1]-[4], [11], mw mogpo6HO B [14] mpeanoxeH HOBEIH crtocod MOCTPOCHHUS peHICHUH MUPOKOTo KIacca ypaBHEHUH
C YACTHBIMH MPOU3BOAHBIMU B SIBHOM U MApaMETPUUECKOM. MeTO/ | pacipocTpaHseTcss HA MHOTOMEPHBIH ciiydail u ypaBHe-
HUS C IepeMeHHbIME K03 dunnentamu. [IpoBeieHO cpaBHEHUE pelieH st 0HO#H 3aaa4u asst [-51-b nBymst cocobamu.
A MODIFIED WAY OF DERIVING SOLUTIONS OF THE HAMILTON-JACOBI-BELLMAN EQUATION / K.A. Volosov
(Moscow State Railway University, Moscow, Russia). In papers [1-4, 11], and in details in [14], a new way of deriving so-
lutions of a broad class partial differential equations in an explicit and parametrical form is proposed. The method is ax-
panded to the multidimansional case and to the equations with varying coefficients. A comparison of solving a one problem
for the H-J-B by two ways is implemented.
MHNOJHOTA AHAJIMTUYECKUX TU®PEPEHIIUAJIBHBIX CUCTEM
AJL Xanun
Mockoeckuii I'ocyoapcmeennuiii Yuusepcumem, Poccus, Mocksa

Hccnenytorcst MHTErpUpyeMble aHUIMTHYeCKUe AU depeHInaIbHbIe CHCTEMBI, 3aBUCSIIIE OT rnapamMeTpoB. Boaurcs mo-
HSITHE TPOCTPAHCTBA OOOOIIEHHBIX PEUICHUH M ONpPEAENISIETCS ero TOIOJIOTHS C MOMOIIBI0 (yHIaMEHTAIbHONW CHCTEMBI
HOPMAJIBHBIX OKpeCTHOCTEH. HTerpupyeMocTh pacCMaTpUBACMbIX CUCTEM JKBHBAJICHTHA CYIECTBOBAHHIO OOOOIIEHHOTO
PELICHHUS TIOJHON OJTHOPOIHOM CUCTEMBI, YTO 03HAYAET OJHOCBA3HOCTD WIIM AaHAJTMTUYHOCTH JAHHOTO MPOCTPAHCTBA pellie-
HUH.
THE COMPLETENESS OF ANALITICAL DIFFERENTIAL SYSTEMS / A.L. Khalin (Moscow State University, Moscow,
Russia). Analytical differential systems depending on parameters are investigated. A notation of space of generalized solu-
tions is introduced and its topology is defined by fundamental solutions. Integrating of the considered systems is equivalent
to existence of generalized solution of the complete uniform system; it means that the solution space is an analytical mani-

fold.
30 anBaps, cpena / January 30, Wednesday
10-30 — 14-00
BK3 / LCH
Craoxnble cucremsl 11
Complex Systems I1
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DYNAMIC ANALYSIS AND CONTROL OF COMPLEX COMBINATIONS OF POWER CONVERTER
SYSTEMS
K. Zenger, A. Altowati
Helsinki University of Technology, Control Engineering Laboratory, Espoo, Finland
I. Tollet
EVTEK University of Applied Sciences, Espoo, Finland
Dynamic analysis and control of complex combinations of dc-dc converters are presented in the paper. Small-signal (linear)
models of switched-mode power supplies are regarded as multivariable dynamical models, and methods of general system
theory are then applied in analysis and synthesis of complex combinations of power supplies, input filters, impedance loads
etc. The key idea is that when describing each single operational unit in a standard (canonical) model form, the combina-
tions of such models preserve that similar form making analysis by traditional methods accessible. The QFT (Quantitative
Feedback Theory) design methodology, which is a loop-shaping procedure operating in frequency domain, is then used to
design controllers for such systems, which satisfy the stability and performance specifications in spite of disturbances and
model uncertainty.
ADVANCED CONTROL STRATEGIES COMPARISION TARGET SET BEING NON-LINEAR AND ITS
LINEARISED DISTILLATION COLUMN
L.H. Tollet, S. Lahti
EVTEK University of Applied Sciences (EVTEK), Espoo, Finland
A.lL Gavrilov
Bauman Moscow State Technical University (BMSTU), Moscow, Russia
Several processes such as distillation columns, chemical reactors, fermentors and neutralization in chemical and process
industries exhibit time-varying and non-linear dynamic characteristics. Distillation is an important process in the separation
and purification of chemicals that exploits the difference in the boiling points of multi component liquids. The control of the
distillation column is difficult because the distillation process is highly non-linear and the associated linearized models are
often ill conditioned with respect to directional gain. The ill conditioning is especially pronounced around the operating
point as has been noted. In this study our distillation column model will be applied to advanced controls such as Model Pre-
dicted (MP), Neural Network (NN), Fuzzy and H2/H-infinity methods & common PID. The L/V-configuration of the distil-
lation column was chosen as a basic column control structure. We have been proceeding on a step-by-step base. We have
studied the so-called simplified MIMO systems, initially using an ideal process model (first-order time lag), then the de-
tailed 5 and 8 state models and finally, the full non-linear models. The full model is a non-linear one (a MATLAB model
and a SIMULINK model) with four manipulated inputs, three disturbances, five outputs and 82 states.
TEMPERATURE CONTROL AND ANALYSIS OF SWARM SYSTEMS
R. Pedrami, B.W. Gordon
Concordia University, Mechanical Engineering Department, Montreal, Quebec, Canada
An M-member swarm control problem is investigated in this paper. A controller is developed such that the swarm can fol-
low a desired trajectory with different swarm temperature. This new temperature control approach can be used for multi-
agent coverage path planning. It is shown that a more thorough coverage can be obtained using higher swarm temperatures.
Furthermore, analysis of the swarm cohesion problem is provided. Simulations are used to demonstrate the new approach.
DECENTRALIZED RECEDING HORIZON CONTROL OF MULTIPLE ROTORCRAFTS USING VARIABLE
COMMUNICATION APPROACH
H.A. Izadi, B.W. Gordon
Concordia University, Mechanical Engineering Department, Montreal, Quebec, Canada
In the previous works a variable communication approach was proposed as a potential method to further improve stability
and performance of decentralized receding horizon control (RHC). The communication characteristics in this approach in-
cluding the communication rate and communication topology are time varying. Also, a set of sufficient stability conditions
is established for time-varying decentralized RHC of a class of nonlinear multi-vehicle systems with uncoupled dynamics.
This paper aims at numerical verification of the theoretical results of the previous work. More precisely, in this paper the
effect of time-varying parameters such as prediction horizon and communication topology on the stability and performance
of decentralized RHC is studied and the implementation issues are addressed. The proposed algorithm is applied to the for-
mation problem of 3DOF rotorcraft dynamics.
SMART HOME DEVICE USAGE PREDICTION USING PATTERN MATCHING AND REINFORCEMENT
LEARNING
M.B.L. Reaz, A. Assim, M.1. Ibrahimy
Department of Electrical and Computer Engineering, International Islamic University Malaysia, Kuala Lumpur, Malaysia
F. Choong, F. Mohd-Yasin
Faculty of Engineering, Multimedia University, Selangor, Malaysia
Future Smart-Home device usage prediction is a very important module in artificial intelligence. The technique involves
analyzing the user performed actions history and applies mathematical methods to predict the most feasible next user action.
Present a new algorithm of user action prediction based on pattern matching and techniques of reinforcement learning. Syn-
thetic data had been used to test the algorithm and the result shows that the algorithm presented in this paper performs 20%
better than the current available techniques.
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VENTILATION OF LONG ROAD TUNNELS - SPECIAL PROBLEMS IN THE CASE OF BIG FIRES
Robert Pucher
Department of Computer Science, University of Applied Science — Technikum Wien, Vienna, Austria
Karl Pucher
Thermodynamics and Emission Research, Section Traffic and Environment, Graz University of Technology, Graz, Austria
TOWARDS AN OPTIMAL MIX OF TRADITIONAL TEACHING AND PROBLEM BASED LEARNING
Helmut Gollner, Robert Pucher, Harald Wahl, Fritz Schmdéllebeck
University of Applied Sciences Technikum Wien, Vienna, Austria

30 anBaps, cpena / January 30, Wednesday
10-30 - 14-00
3C/MH

JInckpeTHbIe CHCTEMBI
Discrete Systems
AJI'OPUTMBI U CJIOKHOCTb HAEHTUPUKALUU ABTOMATOB CITIPOTTA HAJl KOJIBLIOM Z ,

B.A. Cyxunuun
Jloneykuil HayuonanvHulll yHugepcumem, Yxkpauna, /[oneyx
B.I'. CxobeneB
Hnemumym npuxnaouoti mamemamuru u mexanuku HAH Ykpaunsl, Yrpauna, /loneyx
Uccnenyercs kiiacc aHaloroB HaJl KOHEUYHBIM KOJIBIIOM ZPA aBTomMaToB CHpoTTa — MOJIENBHBIX HETUHEHHBIX JUHAMUYE-

CKUX CHUCTEM C HETPHBHAIIbHBIM MHOXKECTBOM aTTPAKTOPOB. PeriaroTcs 3aqaun napaMeTpruueckoil HIeHTU(QUKAIMH, UICH-
TUQUKAMK HaYaJIbHOTO cocTOsiHUA. OXapakTepH30BaHbl KIIACChl SKBUBAJICHTHBIX COCTOSIHUM MCCIIeayeMbIX Mojeneil. Pe-
IIeHA 33/1a4a OTJIMYUMOCTH aBTOMaTa B KJIacce MUCCIeyeMbIX MOETICH.

ALGORITHMS AND COMPLEXITY FOR IDENTIFICATION OF SPROTT'S AUTOMATA OVER THE RING Z, / V. A.

Sukhinin (Donetsk National University, Donetsk, Ukraine), V.G. Skobelev (Institute of Applied Mathematics and Mechanics
of National Academy of Science of Ukraine, Donetsk, Ukraine). It is investigated the class of analogs of Sprott's automata
(i.e. non-linear dynamical systems with non-trivial set of attractors) over the ring Z,, . Problems of parametric identifica-

tion and identification of initial state are solved. Classes of equivalent states of the investigated models are characterized.
Problem of distinguishing automata in the class of the investigated models is solved.
3AJJAYA UIEHTUOUKAIIAW JIMHEMHBIX ABTOMATOB HAJT KOJIBIIOM Z ”

B.B. Cko0enenB
Hnemumym npuxnaouoti mamemamuru u mexanuku HAH Ykpaunsl, Ykpauna, /loneyx
YcTaHOBIEHBI OCHOBHBIC KOHEYHO-aBTOMATHBIC XapaKTEPHUCTHKH Kiacca BCEX JTMHEWHBIX aBTOMATOB HaJ KOJBIIOM H €ro
nojknacca, cocrosiuiero u3 auHeitHsix bIIM-aBromaroB. [ ucciaeayeMbix MOAENEH pelIeHbl 3aauyd MapaMeTpuyecKon
uAeHTU(UKAIMN ¥ MICHTH(PUKAMYA HAYAJILHOTO COCTOSIHUS. [lOCTpOEHBI KaHOHHYECKHE MPEACTABICHUS HCCIEAYyEeMbIX
Mozeneld. OxapakTepru30BaHbl MHOXKECTBA HEMOJBIDKHBIX TOYEK CIOBAapHBIX (YHKIUH, peaTn3yeMbIX HCCIECAYEMBIMH MO-
JIEIISIMU.

PROBLEMS OF IDENTIFICATION FOR LINEAR AUTOMATA OVER THE RING Z, / V.V. Skobelev (Institute of Ap-

plied Mathematics and Mechanics of National Academy of Science of Ukraine, Donetsk, Ukraine). There are established
basic finite-automata characteristics for the class of all linear automata over the ring Z . and for its subclass, which con-

sists of linear information-lossless finite state machines. For the investigated models, there are solved problems of paramet-
ric identification as well as identification of initial state. Canonical forms for the investigated models are designed. Sets of
fixed points of automata mappings for investigated models are characterized.
CTPYKTYPHAS UIEHTUOUKAIIUSA KPUIITOCUCTEM HA OCHOBE ONIPEAEJEHUSA UX BA3OBbIX
IMAPAMETPOB
K.I'. KupbsinoB, A.A. 'opOoyHoB
Huoicecopodckuii cocyoapemeennviil ynusepcumem um. H U, Jlobauescrkoeo, Poccus, Huowcnuii Hogeopoo
[pemtoxeH U IPOBEPEH IKCIIEPHUMEHTATIBHO COCO0 OLICHKU U CPABHEHUS CTOMKOCTH KPHIITOCHCTEM IO «(GYHKLIUH HEHa-
JCKHOCTHY U «paccTosHuI0 eanHcTBeHHOCTH» K. [lleHHOHA myTeM CTPYKTYPHOH MICHTH(GHUKALMU MK(PaTOpa Mo ero of-
TUMAJIbHBIM BEKTOPHBIM 0a30BBIM TaPAMETPAaM BXOJHBIX M BBIXOJHBIX MPOLECCOB, HEMOCPESICTBEHHO CBSI3aHHBIX C YIIOMSI-
HYTBIMH XapakTepucTiukamu. HaiiieH skcriepuMeHTanbHo 6osiee 3PEeKTUBHBIM KOMILICKCHBIN MMOKa3aTelb CTOMKOCTH pa3-
JINYHBIX OJIOYHBIX U MOTOKOBBIX KPUIITOCHCTEM.
THE STRUCTURAL IDENTIFICATION OF CRYPTOSYSTEMS BASED ON FINDING OF THEIR BASE PARAMETERS /
K.G. Kiryanov, A.A. Gorbunov (Nizhny Novgorod State University, Nizhny Novgorod, Russia). An approach to estimation
and comparison of stability of cryptosystems on C. Shannon’s “the equivocation function” and “the unicity distance” is
introduced and experimentally tested by structural identification of a cipherer on its optimum vector base parameters of
input and output processes, that are directly connected with mentioned features. More effective complex parameter of sta-
bility of various block- and stream-oriented cryptosystems has been found experimentally.
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HEKOTOPBIE ®YHKIIMOHAJBHBIE CBOMCTBA BYJEBBIX ®YHKIIUI
J.A. Kouapos
Poccuiicko-Apmanckuil (Crasancxuti) I'ocyoapcmeennuviii Yuusepcumem, Apmenus, Epesan
B Hacrosiei pabote paccMaTpUBaeTCsi COOTBETCTBHE MEXIY JOIMYCTUMBIMH Hab0opamu u OyieBbIMU pyHKuusmu. W3 uH-
BapUAHTHOCTHU JIOMYCTUMOTO HAabOpa OTHOCHUTENHHO NPUMEHEHHUS! O-TPOLEAYPhI CIeAyeT TOT (aKT, YTO KKAOMY JOIYC-
THMOMY HabOpy COOTBETCTBYET HE OjHA OyjeBa (QYHKIHS, a IIEI0e CeMEWCTBO (PYHKIMH, MOTYYAFOUIUXCS U3 MCXOIHON
MyTeM IIPUMEHEHHs] O-TIPoLeAyphl. B crarbe NPUBOAMTCS NMpHUMEP JONYCTUMOro Habopa, KOTOPOMY COOTBETCTBYIOT 2 pas-
Hble (YHKIIMH, HE MOJy4Yarolluecs NPy M3 Jpyra NPUMEHEHHEM O-NPOLEAypbl. YKa3blBAETCsl METOJ| TIOCTPOCHHUS TaKUX
JIOMTyCTUMBIX HaOOpOB Ha JyIMHE 6k ams rodoro k (=1, 2, 3, ...). 3aMedaeTcsi, 4TO Takas HEOHO3HAYHOCTh COOTBETCTBHS
OyneBbIX QYHKIHMI JOIYCTHMOMY Ha0OpY BO3HHKAET IPH COCTABHBIX JIOIMYCTHUMbIX HaOopax (MOJNyYEHHBIX MyTEM CKJICHBA-
HUS U3 TONMYCTUMBIX HAOOPOB MeHbIIEH UTHHBI). Jlokas3piBaeTcs, 4To Mtobas OyneBa QyHKIHs 00IaJaeT CICAYIOIUM CBOI-
CTBOM: IIPU JIOCTATOYHO MAJBIX AKTUBHOCTSIX apryMeHTOB OyieBoil ¢yHKunu 3ta GyHKuus O6iamu3ka Kk koHctante 0 wim 1.
Tarke B pabore  paccMaTpuBaeTcs  IIOJNHBIA  HA0Op  aKTUBHOCTEH  apryMeHTOB  OyneBodl  (yHKuuH
(0)1,0)2,...,a)n,a)l,z,a)l,3,...,a)n_l’n,...,a)l-l,iz,m’l-k,...,a)l,z,m,n), e @ ;... ABIACTCA aKTUBHOCTBIO COBOKYITHOCTH apry-
MEHTOB X; ,X; ,...,X; (k=1,n1). W3y4yaercsi 3aBUCHMOCTh aKTHBHOCTCH (@’2,@,3,...,a)n_l,,,,...,a)i],iz,_.,,-k,...,a)l,z,__,n) oT
HAYalIbHOTO OTPE3Ka aKTUBHOCTEH apryMeHTOB OyneBoil QyHKIHH (a)l,a)z,...,a)n). Kak usBectHo [3], 1151 KJIACCOB MOPO-

TOBBIX M JIMHEHHBIX (YHKINH TOJHBIN HA0OP aKTHBHOCTEH apryMEHTOB OJHO3HAYHO OIIPEAEISIETCS €ro Ha4adbHBIM OTPE3-
KOM (a)l,a)z,. . .,a)n). OpnHako, B 0011eM cityyae 3T0 HeBepHO. CTPOUTCS COOTBETCTBYIOIUI KOHTPIIPUMED..

FUNCTIONAL CHARACTERISTICS OF THE BOOLEAN FUNCTIONS / D.A. Kocharov (Russian-Armenian (Slavonic)
State University, Yerevan, Armenia). The present article focuses on the study of correspondence between allowable kits and
Boolean functions. Allowable kits being invariant of applying the o-procedure follows the fact that each allowable kit cor-
responds not to a single Boolean function but to a family of functions produced from the original Boolean function by per-
forming the o-procedure. An example is being presented of an allowable kit corresponding to two different Boolean func-
tions (which cannot be produced each from another by o-procedure). A method is suggested for constructing that kind of
allowable kits for length of 6k at any value of k (k=1, 2, 3, ...). It is observed that ambiguity in correspondence between
allowable kits and Boolean functions appears in case of composed allowable kits (which are produced by concatenating
allowable kits of smaller length). It is being proven that any Boolean function possesses the following characteristics: in
case of a Boolean function’s arguments activities being small enough, the function is close to the constant 0 or 1. The arti-
cle studies also the full kit of Boolean function’s arguments’ activities
(a)l,a)z,...,a)n,a)l’z,a)u,...,a),,_lm,...,cal-l dyyonip @12, n ), Where @y i is the activity of the arguments’ totality

X; > X, 5% (k=1,n). The dependence of the activities (a)l,z,a)l,g,,...,a),,_l,n,...,a) ...,a)lgz’_.,n) on the initial seg-

iy iy ?
ment of the activities (a)l,a)z,. . .,a)n) is being examined. It is known [3] that for the classes of the threshold and linear func-
tions the full kit of the arguments’ activities is unambiguously defined by the initial kit (a)l,alz,. . .,a)n). However, in general

that is not the case. A contrary instance is being presented.
AKTUBHAS YACTb IU®POBBIX CXEM U EE IPUMEHEHHUE B OBJIACTU ABTOMATU3AIIUA
MNPOEKTUPOBAHNUSA CXEM
HI.E. Bo3osin, B.C. Ernazapsu
Poccuticko-Apmanckuii (Crassncxuir) I'ocyoapemeennoiii Yuusepcumem, Apmenus, Epesan
PaboTa mocesileHa BBIICICHUIO aKTUBHON YacTh IU(POBON CXEMbI M3 MOJYYCHHBIX DJIEMEHTOB C OJHHM BBIXOJOM H €€
NpUMEHEHHE B 00JIaCTH aBTOMATH3AI[MK POSKTHPOBAHUS ITUX cXeM. CXEMbI CO MHOTMMH BBIXOJaMH PACCMATPUBAKOTCS 10
OT/ICTIbHBIM BBIX0/IaM, OTHOCHUTEIBHO KOTOPBIX OHA SIBJSIETCSI CUCTEMOM TIOJICXEM C OJIHUM BBIXOJIOM. AKTHBHAS 4acTh CXe-
MBI C OJIHMIM BBIXOJIOM MOJIYYaeTCsl U3 TOi CXeMbl (PUKCHPOBAHUEM «IIACCHBHBIX» BXOJIOB Ha TaKWE KOHCTAHTHI, KOTOPbIE
o0ecrieunBaOT HaWiIydIee MpuOIMmKEeHHe OCHOBHON CXEMBI ee aKTUBHOHM yacThio. [Ipemmaraercss Bepudukanus TaHHON
CXEMbI OCYILIECTBUTH €€ aKTHBHOW 4acThi0. TOYHOCTH MPUOIMIKEHHUS PETYIUPYETCsl BHIOOPOM YHUCIIA «ITACCUBHBIX)» BXOJIOB.
ACTIVE PARTS OF DIGITAL CIRCUITS AND ITS APPLICATION IN THE SPHERE OF DESIGN AUTOMATION / Sh.E.
Bozoyan, V.S. Yeghiazaryan (Russian-Armenian State University, Yerevan, Armenian). This paper is devoted to underline
the active parts of digital circuits from given elements with one output and its application in the sphere of design automa-
tion. Circuits with many outputs are observed by separate outputs, concerning which it is a system of sub circuit with one
output. Active part of circuit with one output is produced from this circuit by fixing of “passive” inputs to such constants
which provide the best approximation of the given circuit by its active part. It is proposed to perform the verification of the
given circuit on its active part. Accuracy of approximation is controlled by the choosing the number of “passive” inputs.
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MOJIEJIMPOBAHUE CUCTEM, YCTOMUYUBBIX K OTKA3AM 3AJIAHHOMU KPATHOCTH
B.A. MenenTheB
Hucmumym ¢puzuxu nonynposoonuxos CO PAH, Poccus, Hosocubupck
Cucrema 3a/1aHa MHOXXECTBOM CYIIECTBEHHBIX (pyHKIMIL, rpadoM, yCTaHABIMBAIOLIMM CPEy Ul pealn3aliy 3THX (yHK-
M, U TPETUKATOM a/IeKBATHOCTH, CTaBSIIAM YCIOBHSI COOTBETCTBHS Ipada CHCTEMbI MHOKECTBY CYIIECTBCHHBIX (yHK-
uuid. Takas ¢opMmanbHas MOJENb MO3BOJSET UCCIEAOBATh YCTONYMBOCTD CHCTEMBI K OTKa3aM, 33JaHHBIM IOTOKOM, 00Y-
CIIOBJICHHBIM HE TOJIBKO ClIydaiiHbIME (hakTopamu. [I0TOK 0TKA30B OMpeesieH MPOCTPAHCTBOM KOH(PUTYpALHid OTKA3aBIIHX
JJIEMEHTOB, TJ¢ MaKCHMAJIbHOC 3HAYCHHE KPATHOCTH OTKA30B OMPENCIsieTCs CyMMOW OKPYIJIIEMOrO BBEPX MaTeMaTHde-
CKOT'O OXHJIAHUSI YKMCIIa OTKA3aBIIUX 3JeMeHTapHbIX MamuH (OM) M 3aIlaHHOTO 3araca yCTOMYMBOCTH. MaremMaTHueckoe
OXKHJIAHUE PACCUUTHIBACTCS C YUETOM 3arpy3Ku CHCTEMbI U 3 (DEKTUBHOCTH €¢ pacipeeeHus. 3anac yCTOHYUBOCTH COOT-
BETCTBYET TPEOOBAHUSIM 3aKa34MKa M YYUTHIBAET OTKJIOHEHHS PEAbHBIX YCIOBHH KCILUTYyaTAlUH JJIEMEHTOB CUCTEMbBI OT
HOPMATHBHBIX.
MODELING OF SYSTEMS, WHICH ARE TOLERANT TO GIVEN MULTIPLICITY OF FAULTS / V.A. Melent’ev (Institute
of Semiconductor Physics SB RAS, Novosibirsk, Russia). The system is given by a set of essential functions, and by a graph
setting the environment for realization of these functions, and by the adequacy predicate establishing conditions of corre-
spondence of the system graph to the set of the essential functions. This formal model allows one to investigate tolerance of
the system to the failures to be specified by the flow which is caused by an arbitrary factors, including and nonrandom
ones. The flow of failures is assigned by a configuration space of the failed elements. Here a maximum value of the failure
multiplicity is determined by the sum of a ceil value of the expectation of the number of a failed elementary machines (EM)
and by the prescribed tolerance margin. The expectation is calculated subject to the workload of the system and to the dis-
tribution efficiency of this workload. The tolerance margin satisfies to acceptance criteria and allows for deviations of the
real conditions of the system elements’ functioning from the normative ones.
NAEHTUO®UKALUS TEXHUUECKOI'O COCTOAHUSA B CAMOPEKOH®UTI'YPUPYEMBbBIX CBOE- U
OTKA30YCTOMYUBBIX MHOTOMAIIIMHHBIX BBIYUCJIUTEJIBHBIX CUCTEMAX
A.B. JIo6aHoB
Dedepanvhoe cocyoapcmeenHoe ynumaphoe npeonpusamue «Hayuno-uccnedosamenvcrutl uncmumym « CyOMUKpoH»,
Poccusa, Mockea
[pencraBineH MeTOa OOHAPYKEHHS U UACHTH(HUKAIMK TIOCTIE0BATEIBHO BO3HUKAOIINX KPATHBIX BPAXKICOHBIX HEHCIIPAB-
HOCTeH 10 MECTy BO3HHKHOBCHHSI M TI0 THITy. METOM HCMOJIB3yeTCs B MPOIIECCe OPTraHu3aliy cOoe- U 0TKa30yCTOWUHBOI
paboThl HA OCHOBE PEILUTMKALMK 337a4 B MHOTOMALIMHHOW BBIYHMCIUTEIBHOW CHCTEME, YNpaBILFOLICH MHOTOKaHAIBHOM
Pe3epBUPOBAHHON BHELIHEH Cpeol, TakKe MOABEPKEHHON BO3ACHCTBHIO IMOCIEHAOBATENFHO BO3HHKAIOIMX JOMYCTHMBIX
KpaTHbIX HeucnpaBHocTell. [Ipeanoxen anropuT™ opraHu3aliy Takoi paboThl CHCTEMbI. METO/I MO3BOJISIET OCYILECTBIISATh
HETPEPBIBHBII ¥ CKBO3HOU MPOIIECC OOHAPYKEHUS U WACHTU(DHUKALUK JOMYCTUMBIX KPATHBIX HEUCIIPABHOCTEH CHUCTEMBI U
KaHAJIOB PE3EPBUPOBAHUSI BHEIITHEH CPE/Ibl, OCYIECTRISIEMbIH BO BCEX (DYHKIIMOHAIBHBIX COCTOSIHUSIX CHCTEMBI.
IDENTIFYING THE TECHNICAL STATUS OF A SELF-RECONFIGURATING FAULT-TOLERANT MULTIPROCESSOR
COMPUTER SYSTEM / A.V. Lobanov (FSUE “Submikron Scientific Research Institute”, Moscow, Russia). A new method
for detecting sequential multiple Byzantine faults and identifying their type and location is presented. The method provides
for fault-tolerant performance (based on task replication) of a multiprocessor computer system prone to admissible multiple
faults which controls an environment with reserved multiple channels. An algorithm for set-up of such a system is proposed.
The method allows to continuously and thoroughly detect and identify admissible multiple faults of the system and reserved
environment channels in all functional states of the system.

30 aHBaps, cpeaa / January 30, Wednesday
15-00 — 18-30
BK3 / LCH
Ci107kHBIE CHCTEMBI B JKCTPeMAJIbHBIX yca0Busx 11
Complex Systems in Extreme Conditions II
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HUCCIIEJOBAHUE BJIHUAHUS CAJIMUUAJIATA HA HUKJ KPEBCA MUTOXOHAPUU C TIOMOLIBIO
KHHETUYECKOMN MOJEJH
E.A. Moruaesckas, O.B. lemun
Hnemumym usuxo-xumuueckoti 6uonoeuu um. A.H. Benosepckozo, MI'Y um. M.B. Jlomonocosa, Poccus, Mockea
Pa3paborana kuHeTHYecKast MOJIeNIb cerMeHTa nukia Kpebca MUTOXOHIPUH, KOTOPBIH (YHKIMOHUPYET B COCTOSHHU TIO-
BBIIICHHON aKTHBHOCTH MHUTOXOHJPHil, HA OCHOBE MH(pOpMAaLK 00 OTAENbHBIX (pepMeHTaX. 3HAUCHUs] KHHETUYECKUX T1a-
paMeTpoB, BXOIAIINX B YPaBHEHHSI CKOPOCTH, OLCHEHBI IO in Vitro JTUTepaTypHbIM SKCIEPUMEHTALHBIM AaHHBIM. Ha Mo-
Jed u3y4deHbl 3(GEKThl CaTUIUIATa HAa SHEPIeTHYCCKHH METa00IM3M MUTOXOHIPUH. BBUIO MOKa3aHO, YTO MHTHOMPOBa-
HHE CYKLIMHATICTHAPOTreHA3bl U anb(a-KeTormyTapaTIerHApOreHa3bl BHOCUT CYLIECTBSHHBIH BKJIaJ B 00LIee HHIHOUPYIO-
niee JEeHCTBHE CANUIMIATA, TOTAa KaK pa3oOIIeHne OKUCIUTENbHOrO (GochopmiimpoBanus U MoTpedieHne KOdH3UMa A B
peakusx TpaHcHOpMAlWK CaJIMIMIaTa HE3HAYMTEIBHO BIHMSIOT Ha CKOPOCTH OKHCIEHHMs cyOctparoB B mukie Kpeodca.
Mopens 1mo3BoJISeT IpeacKa3aTh, YTO 3aMHTMOMPOBAHHBIA CaIMIMIATOM MOTOK B ke KpeOGca MokeT OBITh yBenMYeH
IyTeM IlepepacipeieNieHus IOTOKOB B IIMKJIC YBEIMYCHHEM KOHIICHTPALMi BHEMHTOXOHIPHAIbHBIX IIlyTaMaTta U ManaTta u
CHIDKCHUEM KOHIEHTPAIMi BHEMUTOXOH/IPHAIBFHOTO ajlb(a-KeToriiyTapaTa 1 BHyTPUMHTOXOHIPUAILHOTO TIUIIMHA.
INVESTIGATION OF SALICYLATE INFLUENCE ON THE MITOCHONDRIAL KREBS CYCLE USING KINETIC
MODEL / E.A. Mogilevskaya, O.V. Demin (A.N. Belozersky Institute of Physico-Chemical Biology, M.V. Lomonosov Mos-
cow State University, Moscow, Russia). Kinetic model of the Krebs cycle segment functioning in active mitochondria was
constructed on the base of the information of individual enzymes. Model parameters for the rate equations were estimated
using in vitro experimental data from the literature. Kinetic description of salicylate influence on the energy metabolism of
mitochondria was developed. It was shown that inhibition of succinate dehydrogenase and alpha-ketoglutarate dehydro-
genase by salicylate contributes substantially to the cumulative inhibition of the Krebs cycle by salicylates. Uncoupling of
oxidative phosphorylation has little effect and coenzyme A consumption in salicylates transformation processes has insig-
nificant effect on the rate of substrate oxidation in the Krebs cycle. It was found that the salicylate-inhibited Krebs cycle
flux can be increased by flux redirection in the Krebs cycle through addition of external glutamate and malate and deple-
tion in external alpha-ketoglutarate and intramitochondrial glycine concentrations.
SOME METHODOLOGICAL PROBLEMS OF SYNTHESIS, IDENTIFICATION AND ANALYSIS OF
MULTISCALE PHENOMENA MODELS AND CONTROL OVER METABOLIC PROCESSES
L.N. Vorontsov, N.V. Keldysh
Institute of Control Sciences, Moscow, Russia
Some methodological problems of synthesis, identification and analysis of multi-scale phenomena models, and control over
metabolic processes with concrete example of creating the new therapeutic scheme of combined chemotherapy are consid-
ered.
SPACE-TIME ANISOTROPY REVEALED DURING INVESTIGATION OF VARIOUS PROCESSES
FLUCTUATIONS
V.A. Panchelyuga, S.E. Shnoll
Institute of Theoretical and Experimental Biophysics of RAS, Pushchino
Results of many-years investigations of macroscopic fluctuations phenomena can be considered as evidence of essential
heterogeneity and anisotropy of space-time. This statement is based on the results of studies of alpha-decay rate fluctuations
of 239Pu sources measured by plane semiconductor detectors and the detectors with collimator cutting alpha-particles
beam, which was carried out in 1985-2005 [1-4]. Due to methodical reasons the time resolution reached in this period, was
about one minute and studied spatial scale about hundred kilometers. This work presents results of further investigations of
macroscopic fluctuations phenomena with time resolution about milliseconds and at the spatial scale about one meter. Sig-
nificant increasing of resolution revealed new phenomena related to the space-time anisotropy [5-8].
[1] Shnoll S.E., Kolombet V.A., Pozharskii E.V., Zenchenko T.A., Zvereva I.M. and Konradov A.A. Realization of discrete
states during fluctuations in macroscopic processes // Physics-Uspekhi. 1998. Vol. 41, No 10. P. 1025-1035.
[2] Shnoll S.E., Zenchenko T.A., Zenchenko K.I., Pozharskii E.V., Kolombet V.A. and Konradov A.A. Regular variation of
the fine structure of statistical distributions as a consequence of cosmophysical agents // Physics-Uspekhi. 2000. Vol. 43,
No 2. P. 205-209.
[3] Shnoll S.E. Periodical changes in the fine structure of statistic distributions in stochastic processes as a result of arithme-
tic and cosmophysical reasons // Time, Chaos, and Math. Problems. No. 3. University Publ. House, Moscow, 2004. P. 121-
154.
[4] Shnoll S.E. Changes in the fine structure of stochastic distributions as consequence of space-time fluctuations. // Pro-
gress in Physics. 2006. Vol. 6. P. 39-45.
[5] Panchelyuga V.A., Shnoll S.E. On space anisotropy revealed by investigations of local-time effect. / Hypercomplex
numbers in geometry and physics. 2007 (in print).
[6] Panchelyuga V.A., Kolombet V.A., Kaminsky A.V., Panchelyuga M.S., Shnoll S.E. The local time effect observed in
noise processes // Bull. of Kaluga University. 2006. No 2. P. 3-8.
[7] Panchelyuga V.A., Kolombet V.A., Panchelyuga M.S., Shnoll S.E. Local-time effect on small space-time scale // In:
Space-Time Structure. Collected papers. M.: TETRU, 2006. P. 344-350.
[8] Panchelyuga V.A., Kolombet V.A., Panchelyuga M.S., Shnoll S.E. Experimental Investigations of the Existence of Lo-
cal-Time effect on the Laboratory Scale and the Heterogeneity of Space-Time // Progress in Physics. 2007. Vol. 1. January.
P. 64-69.
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IPOBJIEMbI BOCCTAHOBJIEHUS 3ABUCUMOCTEM IO SMIIUPUYECKHUM JAHHBIM
A5l YepBoHeHKHC
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
ON RECONSTRUCTING DEPENDENCIES VIA EXPERIMENTAL DATA / A.Ya. Chervonenkis (V.A. Trapeznikov Institute
of Control Sciences, Moscow)

O PEKYPPEHTHBIX METOJIAX B TIPOCTPAHCTBAX BOJIbIIION PASMEPHOCTHU
A.B. Hazun

Hnemumym npoonem ynpaenenusi um. B.A. Tpanesnuxoea PAH, Poccus, Mocksa
ON RECURSIVE TECHNIQUES IN LARGE DIMENSION SPACES / A.V. Nazin (V.A. Trapeznikov Institute of Control
Sciences, Moscow, Russia)

MMPOTrHO3, THBAPUAHTHOCTb, POBACTHOCTb U CHUHTE3 CUCTEM YIIPABJIEHUS
A.JL. Bynnu

Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
PaccmarpuBaercs TMHEHHO-KBaJpaTU4HAs 3a/a4a [yl CTAllMOHAPHOM JIMHEMHOW CUCTEMBI C IIPEJCKAa3yEeMbIM BO3MYILICHHU-
em. MccaenyroTes mpeaenbHble BO3MOXKHOCTH TaKUX CHUCTEM B CMBICIIE JUCIIEPCUH YCTAHOBHUBILIEHCS PEaKkIUUd M METOJbI
CHHTE3a PETryJIATOPOB, 00ECIIEUYNBAIONINX TPEOyeMOe KaueCTBO yIPaBICHUS.
THE PREDICTION, INVARIANCY, ROBUSTNESS AND SYNTHESIS OF CONTROL SYSTEMS / A.L. Bunich (Institute of
Control Sciences, Moscow, Russia). The linearly-square problem for stationary systems with singular perturbation is con-
sidered. Limiting opportunities of such systems in the sense of the dispersion of the established reaction and methods of
synthesis of the regulators providing demanded control quality are investigated.

MOJAEJUPOBAHUE HAJIEXKHOCTH CUCTEM B KPUTHUYECKUX CUTYAIIMSIX
A.M. MuxajbcKuii

Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
PaccmaTpuBaeTcs 3amada MOJENUPOBAHMS HAACKHOCTHBIX XapaKTECPHUCTHUK TEXHUYECKUX CHCTEM M CMEPTHOCTH JKHBBIX
OpPTaHU3MOB B YCIIOBHSAX CTPECCOBBIX BHEIIHHX Bo3AeHcTBHN. OCOOCHHOE BHUMAHHE yAENSETCS TOCTPOSHHUIO MOJIENCH Ha-
JI©KHOCTH IO HaOJIOCHHUSM 33 OTKa3aMH U CMEPTHOCTBIO B MOIYJISIIMSAX, COCTOSIINX M3 Pa3HOPOAHBIX OOBEKTOB U Opra-
HU3MOB. I[IpuBoaMTCS MpUMeEp MOJETUPOBaHHS CMEPTHOCTH YepBEH IMOJBEPIUIMXCS TEPMHUYECKOMY CTpPECCy Pa3IM4YHOM
MHTEHCUBHOCTH B Hayaje »u3HU. OnrcaH BO3MOXKHBIH MEXaHU3M IOBBIIICHUS] HAJEKHOCTH (PYHKIIMOHUPOBAHHS CHCTEM
TIOJ/ICPKAaHUsI )KU3HU NIPH YMEPEHHOM CTpECCE — ropMesHce.
MODELING OF SYSTEMS RELIABILITY UNDER CRITICAL SITUATIONS / A.I. Mikhalski (Institute of Control Sciences,
Moscow, Russia). The problem of modeling reliability of technical and living systems under stressful conditions is consid-
ered. Specific attention is devoted to the modeling based on the failures and mortality in populations, composed by hetero-
geneous objects and organisms. An example of mortality modeling among worms exposed to the different levels of thermal
stress in the beginning if their life is presented. A possible mechanism of reliability increase for the life support systems
after mild stress, hormesis, is presented.

30 anBaps, cpeaa / January 30, Wednesday
15-00 — 18-30
3C/MH

Oprannsaunonﬂme CHCTEMDBbI

Organizational Systems
3AJTAYH OIITUMAJIBHOT'O UMITYJbCHOI'O YIIPABJIEHU S, BOSHUKAIOIIUE ITPU
HUCCJEJOBAHUU I'NINOTE3bI KOY3A
A.1O. ®aéposa
Buoruucrumenwuouii Lenmp um. A.A. JJopoonuyeina Poccutickou Axademuu Hayk, Poccus, Mocksa
UccnenoBanue runore3sl Koysa (0 TOM, 4TO MOHOMOJHKCT, MPOU3BOIAIINI TOBAPHI JUTUTEIHHOTO MMOJIb30BaHMUs, OKA3bIBACT-
Csl B YCJIOBUSIX KOHKYPEHIIMH) IPUBOJUT K BOSHUKHOBCHUIO MHTEPECHBIX 33/1a4 ONTUMAIbHOTO UMITYJILCHOTO YIPABICHHUS,
3aj1a4 C 3ana3/bIBAHUSIMU U OTpaHUYCHHUsIMU Ha (pa3oByro Tpaekropuio. [TocTpoeHa quHAMHUYECKas MOIEb PhIHKA TOBAPOB
JUIUTENBHOTO TIOJIb30BAHUS U PACCMOTPEHBI MpeioxkeHHble Koy30M BO3MOXKHOCTH BO3BpaTa MOHOIOJIBHOM BiIacTH (MOHO-
MOJMCTHYESCKUI JIM3UHT U CHIDKEHHUE JIONTOBEYHOCTH TOBapa) JUIsS Pa3IMYHbIX BUIOB TOBAPOB.
OPTIMAL IMPULSIVE CONTROL PROBLEMS APPEARING FROM COASE CONJECTURE / A.Yu. Flyorova (CC RAS,
Moscow, Russia). During the Coase conjecture (that durable goods monopolist looses his monopoly power and finds him-
self in competitive conditions) analysis, interesting optimal pulse control problems appeared and were solved.
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HUHHOBAIIMM KAK PEIIAIOIIANA ®AKTOP OBECHEYEHHUS BE3bIH®JIAIMOHHOIO POCTA
P.M. Huxeropoaues
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
O0cyxIaroTcs MAKPO3KOHOMHYECKHUE MOCIIEACTBIS WHBECTUIMI B CTApPEIOLINE TEXHOJIOTHYECKUE YKJIIa Ibl, BEICTYAIONIHX
BO)XHEHWIIIMM MCTOYHMKOM MH(JISILNY B COBpEMEHHOH 3koHOMHKe. OOOCHOBBIBAETCS BBIBOJ O TOM, YTO pa3paboTKa U pea-
JM3aLusl CTPaTerM HHHOBAIMOHHOTO pa3BuTHsl Poccun sBisieTcst pemaronyM (hakTopoM odecriedeHust 0e3bIHIISIIMOHHO-
O pocra.
INNOVATIONS AS A CRUCIAL FACTOR OF NON-INFLATION GROWTH / R.M. Nizhegorodtsev (V.A. Trapeznikov In-
stitute of Control Sciences, Russia, Moscow). The paper is devoted to macroeconomic consequences of investment for obso-
lete technologies as a paramount factor evokes inflation in contemporary economies. The main conclusion is the strategy of
innovation breakthrough for Russia to be a crucial factor of non-inflation growth.
I'NBPUAHBIE CUCTEMbI MOAEJIUPOBAHUS U ONTUMU3ALHUN HHHOBALIMOHHBIX ITPOEKTOB
C.A. IIBeTkoB, B.I1. PymsaiHueB
Mockosckuii umsrcenepro-gusuveckuii uncmumym, Poccus, Mockea
B Hacrosiiee Bpems IIUPOKO MCIOJIB3YETCS METOIMKA OLICHKH IIPOEKTOB, MPEJICTaBICHHAsl B TECOPUHU IIPOSKTHOTO MEHE K-
MeHTa ¥ pekoMeHoBanHas Unido, ocHOBaHHasi Ha aHANW3€ NPOTHO3a IMHAMUKH JIBUOKEHHS ICHE)XKHBIX CPEJCTB U pacyueTe
nokKasaTesell SKOHOMHYECKOoi a3 dexTuBHOCTH. HO y 3TON METOQMKH CYNIECTBYET HECKOJIBKO HEIOCTaTKOB: BO-NIEPBBIX, HE
YUUTBIBAETCS HEOOXOANMOCTH ONTHMU3UPOBATH ITOKa3aTeNI 3KOHOMHYECKOH 3 PEKTUBHOCTH, BO-BTOPBIX, HE PE/ICTABIIE-
HO BO3MOJKHOCTEH JUIsl pEIICHMs] YaCTHBIX ONTHMHU3AIMOHHBIX 33/1a4, HAIPUMEp — ONITUMHU3AIMs BBIIUIAT 1O TIPUBJICYCHHBIM
KpeauTaM, B-TPEThUX, BCE JaHHbIC OJDKHBI BBOJIUTHCS BPYyUHYIO. B crarbe mpeasaraercs pasierneHue >KU3HEHHOTO IUKIIa
MIPOEKTA Ha MPOCKTHYIO W MPOU3BOJCTBEHHYIO CTaJHU, METObI ONITUMH3AINY ITOKa3aTeNeil SKOHOMIYecKoH 3 (eKTHBHO-
CTH JUISl KOKIOH CTaliH, coco0 MOTyYeHHUs! SIMHOTO KPUTEPHS VIS IBYX CTalliid OJTHOBPEMEHHO.
HYBRID SYSTEMS OF MODELLING AND OPTIMIZATION OF INNOVATIVE PROJECTS / S.A. Tsvetkov, V.P. Rum-
yantsev (Moscow Engineering Physics Institute, Moscow, Russia). At present, a project assessment methodology available
in the project management theory and recommended by the Unido is widely used. It is based on analysis of the forecast of
the money drive and calculating the economic efficiency indexes. But such a model possesses several drawbacks: firstly, it
does not account the necessity to optimize the economic efficiency indexes, secondly, it does not provide possibilities to
solve partial optimization problems, for instance the optimization of payments on the received lending, thirdly, all the data
are to be inputted manually. The paper proposes separation of the life cycle of a project on the design and manufacture
stages, methods of optimization of the economical efficiency indexes for each stage, a way of obtaining a unique criterion
for this two stages simultaneously.
CUCTEMA OBECIIEYEHUSA KAYECTBA IIPU PABPABOTKE IPOI'PAMMHOI'O OBECIIEYEHUSI B
KPYITHOM MEXKJYHAPOJHOM ®UHAHCOBOM OPTAHU3ALIMU
II.A. AxTOHOB
000 «JTokcogpmy, Poccus, Mockea
[Ipencraenena cucrema obecriedeHus: kauecTBa npu paspadotke [10, ncronplyemas B HacTosIee BpeMs B KPYITHOH Mex-
TyHapOAHOU (MHAHCOBOM opranm3anuu. CrcTeMa paccunTaHa Ha IPOeKTH 00seMoM mpuMepHo oT 50 mo 5000 gemoBeko-
nHel. Mcrmonbp3oBaHue MOJOOHBIX CHUCTEM IIOKAa3bIBAeT HAMIYYINHE PEe3YJIbTaThl B JOCTATOYHO KPYIHBIX OpraHHM3aLMsX,
NPUMEHSIOIINX ayTCOPCHHT.
SOFTWARE DEVELOPMENT QUALITY MANAGEMENT SYSTEM USED IN MAJOR FINANCIAL INSTITUTION /
P.A. Antonov (Luxoft Ltd, Moscow, Russia). This article presents a practical approach to software development process,
used in major financial institution for projects of 50 to 5000 man-days. This approach works best in large organizations
using the outsourcing model.
UMHUTALIMOHHOE MOJIEJTUPOBAHME IMTPOIIECCOB OBPABOTKH OBPAIIIEHU I'PAYK/IAH B
OPTAHU3AIIMOHHBIX CUCTEMAX
A.H. IlIgenosn
Bonozoockuii cocyoapcmesennviii mexuuueckuii ynueepcumem, Poccus, Bonozoa
C.B. /Inanos
Ilpasumenscmeo Bonozodckoii obaacmu, Poccus, Bonozoa

B cratpe paccmarpuBaroTcst mpoOieMsl 00pabOTKH OOpalIeHui rpakIaH B CHCTEMaX PEerHOHANBHOTrO yrpasieHus. [lpex-
JaraeTcsi IMHUTalMOHHAs MOJENb Ipolecca oO0paboTKH OOpallleHni rpakiaH, IO3BOJIAIONIAs MONYYHTh KOJIMYECTBEHHBIE
otieHKH 3G (GeKTUBHOCTH (QYHKIMOHUPOBAHUS PA3IMYHBIX BAPUAHTOB OPraHU3alMOHHBIX CTPYKTYp. [IpuBosTcs pe3ynbra-
TBI MOJICJIMPOBAHUS, TTOJIyYSHHBIE JUIs CYLIECTBYIOILETO OT/esIa MMCEeM U IpHeMa rpaxkJaH U JUIs MPOTOTHUIA MYJIbTHAreHT-
HOMW cHCTEeMBI 00pabOTKH 0OpaIeHHH.
SIMULATION MODELING OF PROCESSING CITIZENS INQUIRIES IN ORGANIZATION SYSTEMS / A.N. Shvetsov
(Vologda State Technical University, Vologda, Russia), S.V. Dianov (Government of the Vologda region, Vologda, Russia).
In the paper, problems of processing citizens requests in systems of regional governance are considered. A simulation
model of processing citizens requests is proposed, enabling one to obtain quantitative estimates of efficiency of perform-
ance of various variants of organizational structures. Results of simulation are presented, obtained for an existing depart-
ment of letters and reception of citizens, and for a prototype of a multi-agent system of requests processing.
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BUKPUTEPUAJIBHBIE MOJEJIU U AJITOPUMbI CUHTE3A OIITUMAJIBHO-KOMITPOMUCCHBIX
CTPATEI'Mi OJTHOIIPOIIECCOPHOI'O OBCJIYKUBAHUSA TPOCTPAHCTBEHHO
PACCPEJOTOYEHHOM I'PYIIIIBI CTAIIMOHAPHBIX OFBEKTOB
H.A. Ayanukuna
Huoicecopodckuii cocyoapemeennviil ynusepcumem um. H U, Jlobauesckoeo, Poccus, Huocnuti Hoseopoo
10.C. ®enocenko, A.1O. llLnoraes
Boniccrkas cocyoapemeennas akademus 600020 mpancnopma, Poccus, Huocnuii Hoéeopoo
PaccmarpuBaercst Mmozens ogHodazHOro o6CIyKUBaHUS mobile-rporeccopoM IpyHITbl MPOCTPAHCTBEHHO PaccpeloTOYeH-
HBIX CTAlHOHAPHBIX 00BHEKTOB. C KaXKIbIM OOBEKTOM aCCOILMUPOBAH MHAMBUAYAJIbHBINA MITPad, ABISIOIIUACT MOHOTOHHO
BO3pacTaroiieil pyHKIMeil OT MOMEHTa 3aBepIleHUs] 00CTyKuBaHus. [IPOAOIIKUTEILHOCTH 00CTYKUBaHUSI OOBEKTOB SIB-
JSIFOTCS. MOHOTOHHO BO3PACTAOIIMMHU (DYHKIUSAMH OT MOMEHTa Ha4aia 0OCIyXuBaHHs. MI3BECTHBI TAKKE MPOIOJDKUTEIb-
HOCTH IepeMelIeHIH Mexay o0bekTamu. Heo0X0nMO OCYIIEeCTBUTh CHHTE3 COBOKYITHOCTH ONTHMAIIbHO-KOMITPOMUCCHBIX
cTpareruii 00CIyKMBaHHs MPU OJHOBPEMEHHOM y4eTe JIByX MUHHMH3UPYEMBIX KPUTEPHEB OLICHKU: CyMMapHOro mrpada
10 BceM 00BEKTaM M CyMMapHOHN NPOJOJDKUTENILHOCTH NepeMenieHuid nporeccopa. [Ipeaiaratorcst anropuTMbl TOYHOTO U
NpUOJIMKEHHOTO PEIIeHUs TTOCTaBJICHHOW 3aj1a4yM, OCHOBaHHBIE HA pealiM3allii MHOTOKPUTEPHAIBHOTO JWHAMHUYECKOTO
IPOrPAMMHUPOBAHHUS M META3BPUCTHYECCKUX MOXO0/I0B (MICONOTUH MYPAaBbHHBIX KOJOHHIA, TIOMCKA C 3alpeTaMi, HMUTAIIHH
OT)KUTra M HBOJIIOIMOHHO-TEHETHYCSCKON TUHAMUKH). [IpHBOATCS pe3yabTaThl BEIYUCIUTEIBHBIX SKCIICPUMEHTOB, HX CPaB-

HUTENbHBIN aHANIN3 M KaYeCTBEHHAS] HHTEPIPETALIHS.

BICRITERIAL MODELS AND ALGORITHMS OF SYNTHESIS OF OPTIMALLY-COMPROMISE STRATEGIES OF
SINGLE-PROCESSING SERVICING A SPATIALLY DISTRIBUTED GROUP OF FIXED-SITE OBJECTS / N.A. Dunich-
kina (Nizhny Novgorod State University, Nizhny Novgorod, Russia), Yu.S. Fedosenko, A.Yu. Shlyugaev (Volga State Acad-
emy of Water Transport, Nizhny Novgorod, Russia). A model of single-phase servicing a group of spatially distributed
fixed-site objects is considered in this paper. Each object has an associated penalty function, which is a monotone increas-
ing function of the object’s service completion time. The object’s service duration is a monotone increasing function of the
service start time. Durations of the processor motions between objects are also specified. We need to construct a total set of
optimally-compromise strategies of servicing taking into consideration two minimized criteria: the total penalty and total
duration of the processor motions. Descriptions of exact and approximate methods, founded on multicriteria dynamic pro-
gramming idea, are given as well as different heuristic algorithms (ant colony, taboo search, genetic algorithm, simulated
annealing). The results of computing experiments, their comparative analysis and qualitative interpretation are also de-
scribed.

CTOXACTHUYECKASI MOJEJIb IINIAHUPOBAHUS IMTPOU3BOACTBA
XJOIIKOITEPEPABATBIBAIOLIEI'O ITPEANPUATHUA C HOCTPOYHBIMUA OT'PAHUYEHUSAMMU 110
BEPOSATHOCTH
®@. Ocynos
Ypeenuckuii ghunuan Tawkenmckozo ynusepcumema uHGOPpMAyUOHHBIX MeXHOI02UL A2eHcmea ces3u u ungopmamusayuu
PV3, Vsbexucman, Ypeenu
B pabote pa3paborana croxacTuueckas MOJIENb IIAHUPOBaHKS MPOU3BOJICTBA XJIOMKONEPEPaOaThIBAIOLIETO MPEIIPHUITHS

C MTOCTPOYHBIMHU OTPAHHYCHHUSIMH 10 BEPOSITHOCTH
A STOCHASTIC MODEL OF PLANNING MANUFACTURING OF PRIMARY PROCESSING OF THE COTTON
PRODUCTION OF ROW-WISE CLAMPING OF PROBABILITY / F. Yusupov (Urgench branch of the Tashkent University
of information technologies, Agency of communication and information of Republic of Uzbekistan, Uzbekistan, Urgench,).
In the paper, a stochastic model of planning manufacturing of primary processing of the cotton production of row-wise
clamping of probability is developed.
CTOXACTHUYECKAS MOJEJIb IVMIAHUPOBAHUS MPOU3BOACTBA B YCJOBUSAX HEIMOJHOTbI
NHO®OPMALIUA Ob YPOBHSAX HAJIMYUHBIX PECYPCOB
®@. Ocynos
VYpeenuckuii ghunuan Tawkenmckozo ynusepcumema uHGOPMAYUOHHBIX MeXHOI02U Aeencmea cesa3u u ungopmamusayuu
PY3, Vsbexucman, Ypeenu
I''X. A6ays1aeBa
Vpeenuckuii cocyoapcmeennwiii ynusepcumem um. An Xopesmu MBCCO PY3, V3bexucman, Ypeenu
B noxnazne pa3paboraHa croxacTudeckas MOJIEJb IUIAHMPOBAHMUS IPOU3BOJICTBA B YCIOBHSX HEMOJIHOTHI HH(pOPMAIMU 00
YPOBHSIX HaJIMYHBIX PECYPCOB.
A STOCHASTIC MODEL OF PLANNING MANUFACTURE UNDER THE CONDITIONS OF INCOMPLETENESS OF
INFORMATION ON THE LEVEL OF AVAILABLE SOURCES / F. Yusupov (Urgench branch of the Tashkent University of
information technologies, Agency of communication and information of Republic of Uzbekistan, Uzbekistan, Urgench),
G.X. Abdullaeva (Urgench State University under named Al Khorezmy, Uzbekistan, Urgench). In the paper, a stochastic
model of planning manufacture under the conditions of incompleteness of information on the level of available sources is
developed.
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HEKOTOPBIE MOJEJIN COLHUAJIBHOI'O ITOBEJIEHUSI
I'.I'. TopBun

Hucmumym npobaem ynpaenenusi um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
PaccmarpuBaroTcss HEKOTOpBIE acleKThl MHIUBHIYJILHOTO BBIOOpA, MOJIENIC MacCOBOrO MOBE/ICHHS M COLUAIBHOIO 00Y-
YCHHS.
SOME MODELS OF SOCIAL BEHAVIOR / G.G. Gorvitz (Institute of Control Sciences, Moscow, Russia). The paper con-
siders some aspects of individual choice, models of mass behavior and social learning.

COIIMAJIBHOE OBYYEHHME KAK OBYUYEHUE HA ITPUMEPE JIPYTI'MX JIIOJEN
I'.I'. T'opBun

Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
PaccMaTprBarOTCst HEKOTOPBIE MOJIEIM MACCOBOTO MIOBEICHHUS U COLMAILHOTO O0yUYeHUSI.
SOCIAL LEARNING AS A LEARNING BY OTHER PEOPLE’S EXAMPLE / G.G. Gorvitz (Institute of Control Sciences,
Moscow, Russia). The presentation considers some models of mass behavior and social learning.

BEPOSATHOCTSD YI'AJIBIBAHUS IPABUJIBHOI'O OTBETA B IIEJAT'OI'MYECKUX TECTAX
B.JI. UabioxoB

Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
[Mony4eHs! GopMyIbI TSl OLEHKH BEPOSITHOCTH YTraJbIBaHHs MPABHIBHBIX OTBETOB JUIS OJAWHOYHOTO, MHOKECTBEHHOTO H
YIIOPSZIOUEHHOTO THIA 3aKpBITOro 3ananusi. [IpuBeseHbl pEKOMEHJAlMK IO COCTABJICHUIO TECTOB, HANpaBJCHHbIE Ha
YMEHBIIICHHE BEPOATHOCTH YTaIbIBaHUs PABUIIBHBIX OTBETOB.
PROBABILITY OF GUESSING A CORRECT ANSWER IN PEDAGOGICAL TESTS / V.D. I'yukov (V.A. Trapeznikov Insti-
tute of Control Sciences, Moscow, Russia). Formulae to estimate the probability of guessing correct answers for single,
multiple, and ordered types of a test are obtained. Recommendations on composing tests, oriented to decreasing the prob-
ability of guessing correct answers are presented.

O ®OPMYVYIJIE KOPPEKTUPOBKH CBHIPOI'O BAJIJIA
B.JA. UabiokoB

Hucmumym npobaem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mocksa
[Menaroruyeckoe TECTUPOBAHUE BCET/Ia CONMPSIKEHO C BOBMOYKHOCTBIO yraJaaTh NPaBHIbHBIA OTBET. [{Jis IMKBUAAIMH STOTO
HEJI0CTaTKa HEKOTOPbIE aBTOPhI TECTOB MPUMEHSIOT (JOPMYITy KOPPEKTUPOBKH CHIPOTO Oaiiia Ha BEPOSTHOCTh YTa/IbIBaHHsI
NpaBHJIBHOTO OTBETA. B cTaThe N0Ka3zaHa HECOCTOSNTEIBHOCTD €€ UCIIOJIb30BAHMUS.
ON A FURMULA OF RAW MARK CORRECTING / V.D. Il'yukov (V.A. Trapeznikov Institute of Control Sciences, Moscow,
Russia). Pedagogical testing is always connected with a probability to guess a correct answer. To remove the drawback,
some authors of tests apply a formula of correcting the raw mark by the probability of guessing the correct answer. The
paper proves the inconsistency of such an approach.

31 anBaps, yetsepr / January 31, Thursday
10-30 — 18-30
MK3 / SCH

CroxacTHyecKHe CHCTeMbI H HemapaMeTpuieckas HaeHTuGHKaus
Stochastic Systems and Non-parametric Identification
MAPKOBCKUE POBACTHBIE CUCTEMBbI
B.H. ®etncosn
Hucmumym npobaem nepedayu ungopmayuu um. A.A. Xapxesuua PAH, Poccus, Mockea
Teopust MApKOBCKHUX CUCTEM YIIPABJICHUs 110 HAYYHOM U MPAKTUYECKOW 3HAYMMOCTU COIIOCTaBHMA C TEOpUEH INETEPMHUHHU-
POBaHHBIX CHCTEM. MapKOBCKHE CHCTEMbI YHACIEMOBAIH OT JETCPMHHUPOBAHHBIX CHUCTEM YIPABICHHS MHOXECTBO
CBOJCTB, KOTOPBIC MO3BOJISAIOT [UIS TIOCTPOCHHUS ONITUMAITBHOM MApKOBCKOM CHCTEMBI YIPABICHHS YaCTO MCIOIb30BATH Ma-
TEeMaTHUYECKUil anmnapar, pa3paboTaHHbIA paHee Ui NeTepPMUHHPOBAHHBIX CHCTEM YIPABICHUS, ML ¢ HEOOIBLIIMMH J10-
nosHeHusIMU. Taroke Kak Juisl ASTePMUHUPOBAHHBIX CUCTEM YIPABJICHHUS, I MApKOBCKHX CHCTEM mpobieMa poGacTHOro
yIpaBJieHUs] UMeeT OOJIbIIOe 3HaYeHHE. B OTiaHYMe OT NeTepMUHHPOBAHHBIX CHCTEM, HEH3BECTHBIC MapaMETPhl MapKOB-
CKUX OOBEKTOB YIPABJICHHS OOBIYHO OMPEICISIFOTCS METOJAMH MAaTEMAaTHIECKOW CTATUCTUKH, C UCIIOJIb30BAHUEM BBIOOPKH
CTaTHCTHYECKUX JAHHBIX, MOJYYCHHBIX HAa 00bEeKTe. B 3aBUCHMOCTH OT 00beMa CTATHCTHYCCKUX JAHHBIX, HEU3BECTHBIC
apaMeTpsl ONPEICISIOTCS ¢ OMIMOKAMHU, YTO MOXKET CIeIaTh CHCTEMY YIpPaBJICHHs HEYCTOHUMBOM. B moknane usyvarorcs
yCI0BUs poOAaCTHOCTH MapKOBCKOW cucTeMbl yrpaieHus. [Ipeanaratorcst cTaTUCTHYECKUE KPUTEPHH, KOTOPbBIE TI03BOJISIET
OLICHUTh CTETIEHb POOACTHOCTH MapKOBCKOW CHCTEMBI. [IpUBOMIATCS MILTIOCTPUPYIOLINE TPUMEPHI.
MARKOV ROBUST SYSTEMS / V.N. Fetisov (Institute for information transmission problems, Moscow, Russia). The the-
ory of Markov control systems is, with regard to the scientific and practical importance, comparable to the theory of deter-
ministic systems. Markov systems have inherited from deterministic control systems a set of properties which allow one
often to use a mathematical tool developed earlier for deterministic control systems for construction of an optimal Markov
control system, with small additions only. Also, as for the deterministic control systems, for Markov systems the problem of
robust control is of great importance. In contrast to the deterministic systems, unknown parameters of Markov control sys-
tems are usually determined by methods of the mathematical statistics, by use of statistical data received at the plant. In
dependence on a statistical data volume, the unknown parameters are determined with errors that can make a control sys-
tem unstable. In the paper, conditions of the Markov control system robustness are investigated. Statistical criteria of rate
of robustness of Markov system are proposed. Illustrating examples are presented.
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AHAJIM3 CUCTEM YIIPABJIEHUSI CO CIYYAMHBIMU UBMEHEHUSIMU CTPYKTYPbBI METOJOM
CTATUCTHYECKOTI'O MOJIEIMPOBAHUSA U CHEKTPAJIBHBIM METOJIOM
T.A. ABepuna
Hucmumym svruuciumenvhoti mamemamuxu u mamemamuyeckoui eeogusuxu CO PAH, Poccus, Hosocubupck
Hogocubupcxuii 2ocyoapcmeennwiil ynueepcumem, Poccus, Hoeocubupck
K.A. PridakoB
Mockogckuil asuayuoHHbIl UHCIMUMYM (20CY0apCmeeH bl mexHuyeckull yrusepcumem), Poccus, Mockea
PaccmaTpuBaroTcsi Ba METOAa pELICHHs 3aJaull aHalnu3a CTOXACTHYECKHX MYJBTHCTPYKTYPHBIX CHCTEM YIPABJICHHS C
pacrpeieIeHHBIMU TIePEX0AaMHi MEXIY CTPYKTYPaMH: METO] CTATUCTUYECKOr0 MOJICTUPOBAHKS U CIICKTPaJIbHbINA MeTo. B
paboTe M3II0KEHBI ANTOPUTMBI pellieHns 3aaa4un aHanu3a. CpaBHeHHe U 3(P()EKTHBHOCT METOJIOB JEMOHCTPUPYIOTCS Ha
PCLICHUH MOJICIBHBIX IPUMEPOB.
ANALYSIS OF MULTISTRUCTURAL CONTROL SYSTEMS BY THE STATISTICAL SIMULATION METHOD AND THE
SPECTRAL METHOD / T.A. Averina (Institute of Computational Mathematics and Mathematical Geophysics, Novosibirsk,
Russia; Novosibirsk State University, Novosibirsk, Russia), K.A. Rybakov (Moscow Aviation Institute, Moscow, Russia).
The statistical simulation method and the spectral method for stochastic multistructural systems analysis are considered.
There are given algorithms for the analysis problem solving. Numerical examples are given to illustrate the efficiency of the
proposed methods.
BbIBOP U ITIPUHSITUE YIIPABJIAIOIINUX PEINEHUMA B CHCTEMAX, OITUCBIBAEMbIX MAPKOBCKUM
MNPOLHECCOM C 10XOJAMH
A.M. IIpeoOpaskeHckasn
Hayuno-ucciredosamensekutl uncmunmym npukiaool Mamemamuru u kubepuemuxu Husce2opoockozo 20cy0apcmeenio2o
yrusepcumema, Poccus, Huowcnuii Hoszopoo
Ipemnoxensl HOBbIe MOAU(DUKAIMN MTEPAIIMOHHOTO AITOPUTMA HAXOXKACHHS ONTUMAIBHOIO YIPABICHHS MAapKOBCKUM
MPOLIECCOM C JIOXO/IaMH Ha OCHOBE METO/1a IMHAMUYECKOTO MTPOrPaMMHUPOBAHUSI.
FINDING OPTIMAL DECISION IN CONTROLLED MARKOVIAN PROCESS WITH GAINS / A.M. Preobrazhenskaya
(Research Institute for Applied Mathematics and Cybernetics of Nizhny Novgorod State University, Nizhny Novgorod, Rus-
sia). New modifications of iteration algorithm based on dynamic programming recurrent method are suggested for finding
markovian process optimal control.
MAPKOBCKHE CETU MACCOBOT'O OBCJIY KUBAHUS C 1JOXOJAMHU U UX IPUMEHEHMUE I1PU
MOJAEJUPOBAHUUA U MTIPOT'HO3UPOBAHUU
ML.A. Maraasiukuii, A.B. IlanbkoB
Tpoouenckuii cocyoapcmeennwiil ynueepcumem umenu Anxu Kynanol, Beaapyce, I poono
PaccMaTprBarOTCsl KCIIOHECHIMATIBHBIE CETH MaccoBoro obcnyxuBanus (MO) NpoU3BOIbHOM aPXUTEKTYPhI C JJOXOJAMH.
JIoX0/bI OT MEPEX0/I0B MEXKY COCTOSHHSIMHU CETH SIBISIIOTCS IETEPMUHUPOBAHHBIME (DYHKIMSIMH, 3aBUCSIIAMHE: a) OT CO-
CTOSIHUI ceTH, 0) OT COCTOSIHUI CeTH M BpEMEHH, JTHO0 cIydaiHbIMU BennanHaMu (CB) ¢ KOHEYHBIMH MOMEHTaMH TMEPBBIX
JBYX HOpsiAKOB. OnucaHbl MPUMEPhl MPUMEHEHHSI TAKUX CETeH B KaueCTBE MAaTEMAaTHUECKHX MOJENel pa3In4yHbIX 00beK-
TOB.
MARKOV QUEUEING NETWORKS WITH INCOMES AND THEIR APPLICATIONS / M.A. Matalytsky, A.V. Pankov
(Grodno State University, Grodno, Belarus). Exponential queueing networks (QON) with arbitrary architecture and incomes
are considered. Incomes from transfers between network states are random values with first two moments or are deter-
mined functions depending on a) network state, b) network state and time. Application examples of such networks as
mathematical models of different objects are described.
METO/bI ABYXYPOBHEBOI'O MOJEJUPOBAHUSI CUCTEM C OUYEPEJsIMUA
B.H. 3agopo:xHblii
Omckutl 2ocyoapcmeentviti mexHuyeckuil yrusepcumem, Poccus, Omck
Pa3pabarbiBaloTcsi THOPUIHBIC AHATUTUKO-UMHUTAIIMOHHBIE METO/bI MOJICIIMPOBAHUS M ONITUMU3AIMU CHCTEM C OYECPEISIMH.
Jlnist perieHns CIOXKHOM 3a/1a4u OOBEIMHSIIOTCS M COACPIKATEILHO COTTIACYIOTCS B PAMKaX OJJHOM MPOIEAYpPHI BO3MOKHOCTH
HECKOJIbKUX HEPABHOCHIIBHBIX MOJIENIEH, CKOHCTPYHPOBAHHBIX B (JOPMAIbHO HECOBMECTHMBIX s3bIKax. Tako# moaxoxa mo-
3BOJISIET CO3/aBaTh 3(()EKTUBHBIE METO/IbI, ATOPUTMBI M TIPOIPAMMBI JUIsl pacdera U ONTHUMHU3ALNUN CTPYKTYPHO CIIOMKHBIX
CHCTEM C OYEpesIMH, B TOM YHCJIe — HE DKCIIOHEHIIMAbHBIX MHOTOKAHAIIBHBIX CHCTEM C IPUOPUTETAMU U HE SKCIIOHEHIIU-
IBHBIX CeTell MaccoBOro obciyxuBaHus. [IpenmyliiecTBa npeiaraeMpiX aHaIUTHKO-UMHUTAIIMOHHBIX METOJIOB OLICHHBA-
FOTCSL TECOPETUYCCKUMH M DKCIICPUMECHTATIBHBIMU cpeacTBamu. OnpeesstoTes 001acTH MPUMEHEHHsT METOIOB M MEePCIeK-
THUBBI UX TATbHEHIIIETO PA3BUTHSL.
TWO-LEVEL METHODS OF QUEUEING SYSTEMS MODELING / V.N. Zadorozhnyj (Omsk State Technical University,
Omsk, Russia). Hybrid analytical simulation methods of queueing systems modeling are developed. Possibilities of some
formal incompatible models are used to solve the modeling task. This approach allows one to derive powerful methods,
algorithms and programs for calculation and optimization of complicated systems and queuing networks. The advantages
of the proposed methods are estimated both theoretically and experimentally. Application of the proposed methods and the
perspectives of their developing are determined.
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ACUMIITOTUYECKHE PE3YJbTATHI JJIsI MHOI'OJIMHEMHBIX CEPBEPOB C OBIIIUMHA
HAYAJIBHBIMH YCJIOBUSIMHA
C.B. AnyJioBa
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
Juddy3nonnsie anmpokcuManuu sl ceTeid MacCOBOTO OOCITY>KMBAaHUsI TPUMEHSIIOTCS JJIsl TPUOJIMKEHHOTO PEleHus 3a-
Ja4 ynpasieHus. CeTu ¢ 0OHOIMHEHHBIMH Y3JIaMH M3yUYeHbI JOCTATOYHO 1M0poOHO. OHU alpOKCUMHPYIOTCS PELICHHSIMHI
cToxacTuieckux auepeHnnanbHbIX ypaBHeHHH. ['opa3no Oosee TpyHas 3a/ada — M3y4eHHE ceTeif ¢ MHOTOJIMHEHHBIMU
y3namu. OJIMH U3 MocIeJHAX pe3ysbTaToB — ctaThs [Krichagina E.V., Puhalskii A.A. A Heavy Traffic Analysis of a Closed
Queuing System with a GI/ o Service Center / Queueing Systems. 1997. Vol. 25. P. 235-280.], B KOTOpo¥i IOIYUICHHI ar-
NPOKCHMALUH CTOXaCTHYCCKHMH MHTETPallbHBIMH ypaBHEHHAMH Boipreppa. CyIIeCTBEHHBIM OIpaHHYCHHEM IIPU 3TOM
OBUIM HyJICBbIe HaYAJIbHBIC YCIOBHSA. MBI IPEOAOENH 3TO OrpaHMYCHHE: B HaYaJIbHBII MOMEHT MHOT'OJIMHEHHBIN cepBep
3aI0JIHEH 3asBKaMH, SMIMPHUYECKOE Paclpe/ielieHue BO3PAcTa KOTOPBIX ONM3KO K M3BECTHOMY paclpeselieHuIo. Bumumo,
JU1st OOJIBILIETO MPUOIMKEHNUS K IPAKTUKE IPUIETCS He TOJIBKO HadajbHBIE YCIOBHUS, HO U TEKYIEe COCTOSHHE OIUCHIBATH B
TEpPMHHAX Mep. DTO MPHUHIMITHAIBHO HOBBIH TOAX0/ K U3YUYEHHIO CeTeil MHOTOJIMHEHHBIX CEPBEPOB.
ASYMPTOTIC RESULTS FOR MULTILINE SERVERS WITH GENERAL INITIAL CONDITIONS / S.V. Anulova (Institute
of Control Sciences, Moscow, Russia). Diffusion approximations for queuing networks are used for solving approximately
control problems. Networks with one-line servers have been studied in detail. A far more difficult problem is studying net-
works with multiline servers. One of the recent results is paper [Krichagina E.V., Puhalskii A.A. A Heavy Traffic Analysis
of a Closed Queuing System with a GI/o Service Center // Queueing Systems. 1997. Vol. 25. P. 235-280.], in which ap-
proximations with stochastic integral Volterra equations are obtained. An essential restriction was the assumption of zero
initial conditions. We have removed this restriction: at the initial moment the multiline server is filled with customers and
the empirical distribution of their ages is close to a known distribution. It is likely, that in order to improve the accordance
with real networks, we must describe not only initial conditions, but also the current state in terms of measures. It is a prin-
cipally new approach to networks of multiline servers.
TAX AND SUBVENTIONS POLICIES WITH MANY AGENTS MODELLED WITH RANDOM WALKS
S.V. Anulova
Institute of Control Sciences, Moscow, Russia
Consider two distinct government tax policies towards companies: the republican policy gives tax breaks to the richer com-
panies while the democratic policy would perhaps give breaks to the weaker companies in hopes to keep them alive and so
reduce unemployment. Which policy is better? H.P. McKean, L.A. Shepp (The Advantages of Capitalism vs. Socialism
Depends on the Criterion // Presented April 25-29, 2005 at the Linnik meeting. St. Petersburg, Russia) show that it depends
on the criterion of optimization, and for maximizing the probability of no bankruptcy the democratic policy is optimal. We
enhance this result in dimension 2: the democratic policy is optimal in many other senses. As mathematical model we con-
sider a controlled random walk in the non-negative orthant. We discuss the foundations of the phenomenon and make at-
tempts in higher dimensions.
CTOXACTHYECKAS SKCIIOHEHTA B BWJIMHEMHOM CTOXACTHYECKOM AHAJIU3E
M.E. lllajiknn
Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea

PaccmarpuBaercsi croxactuueckoe muddepeHnuansHoe ypaBHeHue Mo, koaddunuentsl cHoca u auddy3uu KOTOpPOro
ABJSIIOTCS. adUHHBIME (GYHKIMAMHU (Da30BOI KOOpAMHATHL. PeleHne ypaBHEHHs 3allUCHIBACTCS Yepe3 CTOXACTHYECKYIO
OKCIIOHEHTY, KOTOpas BBICTYNAET B POJIM PE30JbBEHTH ypaBHeHHMs. CToXacTHuecKas SKCIOHEHTa MPEACTAaBISETCS PSAAOM
110 MHOTOYJIEHAaM DPMHUTa BEKTOPHOTO CTOXACTHYECKOTO apryMeHTa, KOTOPbIE 3aTeM BBIPAXKAIOTCs depe3 KpaTHBIE cToXac-
THYECKHE MHTETpabl. [IpuBOIATCS peKyppeHTHBIE COOTHOLICHUS ISl KPATHBIX CTOXAaCTHYECKUX MHTETPAJIOB.
STOCHASTIC EXPONENT IN BILINEAR STOCHASTIC ANALYSIS / M.E. Shaikin (Institute of Control Sciences, Moscow,
Russia). A stochastic differential Ito equation, whose shift and diffusion coefficients are affine functions of the phase coor-
dinate, is considered. The solution of this stochastic bilinear equation is expressed in terms of a stochastic exponent, which
plays here the role of the resolvent of the equation. The stochastic exponent is represented by a series in Hermite polynomi-
als of many stochastic variables, and then the Hermite polynomials are expressed as the multiple stochastic integrals. Re-
current formulas for the multiple stochastic integrals are given.
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IPUMEHEHHUE KPATHBIX CTOXACTHYECKHAX UHTETPAJIOB K 3AJIAYE AHAJIN3A BUJIMHEWMHBIX
CTOXACTUYECKHUX CUCTEM
M.E. lllajikun

Hucmumym npobaem ynpaenenusi um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
Teopust KpaTHBIX CTOXaCTUYECKHX WHTErPajioB MPUMEHSETCS K 3a1a4ye pa3sIoKEeHUs B Psill pelIeHUs 001ero OMIMHEHHOTO
CTOXaCTHYECKOTO ypaBHEHHs. PasnokeHHe peleHHs MHAYNUPYETCS Pa3joKEHHEM B PsJ [0 MHOTOWIEHaM DJpMHUTa pe-
30JIbBEHTHI OMJIMHEHHOTO CTOXAaCTHYECKOTO ypaBHEeHHs. [loirydeHHbIe pa3iioyKeHus JISKaT B OCHOBE MPUOJIMKEHHOTO METO-
Jla CTAaTHCTHYECKOTO aHaJlN3a OMIMHEHHBIX CTOXaCTHYeCKuX cucteM. KpaTko m3naraercs METoAMKa CTaTUCTHYECKOTo aHa-
JIM3a C HUCIIOJIB30BAHMEM IPE/UIOKCHHBIX Pa3IOKCHUIl BBIXOIHOTO CHTHANIA OMJIMHEHHBIX M APYTHX KIACCOB CTOXacTHYe-
CKHX CHCTEM.
APPLICATION OF MULTIPLE STOCHASTIC INTEGRALS TO THE ANALYSIS OF BILINEAR STOCHASTIC SYSTEMS /
M.E. Shaikin (Institute of Control Sciences, Moscow, Russia). The theory of multiple stochastic integrals is applied to the
series expansion of solutions the bilinear stochastic equations. These expansions are induced by expansions in Hermite
polynomials of the resolvent (stochastic exponent), associated with the given bilinear stochastic system. The series expan-
sions generate an approximate method of statistical analysis of the stochastic system. An applied significance of multiple
stochastic integrals for the analysis of bilinear and other classes of stochastic systems is noted.

LOAD CONTROL BY ARRIVALS OF TCP CONNECTIONS
N.M. Markovich
Institute of Control Sciences, Moscow, Russia
The TCP-flow arrivals measured from a mobile network are investigated. Preliminary tests show that the inter-arrivals of
TCP connections are independent and have a heavy-tailed distribution. Moreover, the distribution of inter-arrivals is non-
exponential. Hence, the arrival process is not Poisson, but instead is a renewal process. The renewal function is estimated
on the finite time interval [0,T] using a method developed in: Markovich N.M. Nonparametric renewal function estimation
and smoothing by empirical data // Technical Report. 2004. ETH. Zuerich;, Markovich N.M., Krieger U.R. Nonparametric
estimation of the renewal function by empirical data // Stochastic Models. 2006. Vol. 22. No.2. P. 175-199; Markovich N.M.
Nonparametric analysis of univariate heavy-tailed data. Research and Practice. London: Wiley, 2007.
CPABHEHUE PA3JIMYHBIX METO/IOB SIIEPHOI'O OLIEHUBAHU S JTOTAPUOMUYECKOM
IMMPOU3BOJTHOM IVIOTHOCTH
A.B. Io6poBuoB

Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
B pabote nponomkaeTcss HagaToe aBTOpoM B [ 1] vcciieioBaHie CBOWCTB HEelapaMeTPUIECKUX SAEPHBIX OIIEHOK C TIEpEeMeH-
HOW MIMPHWHOM OKHa, 3aBHcAIIEH oT HaOmoneHuil (data driven), NpUMEHHUTENBFHO K 3aBHCUMOI BBIOOpPKE, T€HEPHPYEMOi
YCTOHYMBBIMH CTOXaCTHYSCKMMH YpaBHEHUSIMHU. Takue OlleHKH ObUIM Ha3BaHbI B JIHTEPAType afanTUBHBIMU. Ecin paHblie
paccMaTpHBAIICh CBOWCTBA OLICHOK IUIOTHOCTEH, IMOCTPOSHHBIX IO 3aBHCUMOW BBIOOPKE, TO 31€Ch M3YYalOTCS OLICHKH
MIPOU3BOJHBIX M JIOTapU(PMUYECKUX MPOU3BOJHBIX ILIOTHOCTEH, KOTOphIE HEOOXOAMMEI NPH PELICHHH 33aad 00paboTKU
CHT'HAJIOB B YCIIOBHSX HellapaMeTPHYECKOll HeolpeaeneHHOCTH. Ha MoenbHbIX IpuMepax MoKa3aHo MPeHMYILECTBO aall-
THBHBIX OLICHOK ITepe]] KIACCHYECKUMH SAACPHBIMU OLICHKAMH.
[1] HobpoBumoB A.B. O cXOIUMOCTH SAEPHBIX OLEHOK INIOTHOCTH C MEPEMEHHON IIMPUHON OKHA 10 3aBUCHMBIM HaOIIro-
nenusaMm // AuT. 2007. Ne 9. C. 113-121.
COMPARISON OF DIFFERENT KERNEL ESTIMATION METHODS FOR LOGARITHMIC DENSITY DERIVATIVE /
A.V. Dobrovidov (Institute of Control Sciences, Moscow, Russia). The properties of non-parametric kernel density estimates
with variable (data driven) bandwidths are investigated in the case of dependent samples, generated by stable difference
equations. Such estimates were referred in literature as adaptive estimates and were studied in [1] for dependent samples.
If before we investigated the properties of density estimates then now the derivative and logarithmic density derivative esti-
mates are studied. This objects are necessary in signal processing problems under non-parametric uncertainties. The bene-
fits of adaptive estimates are highlighted using model experiments.
[1] Dobrovidov A.V. On convergence of kernel estimators of density with variable window width by dependent observations
// Automation and Remote Control. 2007. Vol. 68, No 9. P. 1575-1582.
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KOMBUHUPOBAHHBIE HETAPAMETPUYECKHUE MOJEJU MHOT'OCBA3HBIX IPOLIECCOB
A.B. Mengenes, O.B. Iloxynuna, /I.B. Ceprees, H.A. Cepreesa, A.W. LllectepHen
Cubupckuii 20cyoapcmeentviil aspokocmMuyeckull ynugepcumem umenu axaoemuxa M.@. Pewemnesa,
Poccus, Kpacnospcx

[Tpu perieHny pa3HOOOpa3HBIX 3a/1a4 UACHTH(UKAIIMY MHOTOMEPHBIX MHOTOCBSI3HBIX MPOLIECCOB OOBIYHO MPEAIOaraeTcs
9TaI BBIOOpa MapaMeTpHUYecKOil CTPYKTYpBhl MOJEIH HCCIENTyEeMBbIX MporeccoB. OCylIecTBIseTCs] OLEHKa MapaMeTpoB Ha
OCHOBAaHHHU W3MEPEHHI BXOJHBIX M BBIXOAHBIX MepeMeHHbIX. OJHAKO Ha MPaKTHKE YacTO BO3HUKACT CHTYALHs, KOTAa s
HEKOTOPHIX KaHAJIOB MHOTOCBSI3HOTO TIpoliecca NapaMeTpruyecKas 3aBUCHMOCTD BX0Jla OT BBIXO/1a HEU3BECTHA WIIM BHIOOD
ee HeBO3MOXKEH 0e3 MpeBapHTeNbHOrO McciienoBanus. Hike paccMaTpuBaercs 3ajava WACHTH(OUKALMKA MHOTOCBSI3HBIX
MPOLIECCOB B YCIOBHSAX, KOTJa MapaMeTpUUecKas CTPYKTYpa HEKOTOPBIX CBsI3el BBHIXOAHBIX M BXOAHBIX HMEPEMEHHBIX H3-
BECTHa WJIM OIIPEeJeNieHa, a JUIi BOCCTAHOBIICHUS IPYTHX HCIIOJIB3yeTcs HemapaMeTpuueckas CTaTHCTHKA. B aToM ciydae
KOMOWHHPOBaHHAs HellapaMeTpU4ecKash MOJeNb Mpolecca MPeACTaBIsieT co00i B3aMMOCBSA3aHHYIO CUCTEMY CTOXacTHYe-
CKHMX COOTHOIICHHH Kak IapaMeTpH4ecKoro, Tak M HelapaMeTpHyYecKoro THHOB. Jlanee mpuBOIATCS KOMOMHHUPOBaHHbBIC
HerapaMeTpU4eCcKHe MOJETH U PE3YJIbTaThl.
COMBINED NONPARAMETRIC MODELS OF MULTIPLY CONNECTED SYSTEMS / A.V. Medvedev, O.V. Polunina,
D.V. Sergeev, N.A. Sergeeva, A.l. Shesternev (Siberian State Aerospace University named after academician M.F. Reshet-
nev, Krasnoyarsk, Russia). Solving various identification problems of multivariate multiply connected processes usually
involves the procedure of choosing the parametric model of the investigated process. The model parameters are estimated
on the basis of the input-output measurements. However, in practice, the situation often takes place when the parametric
input-output dependency of some channels of the multiply connected process is unknown or its choice is impossible without
the preliminary research. Further, we consider the problem of identification of the multiply connected processes under the
conditions when the parametric structure of some input-output dependencies is known or is defined, and the remaining de-
pendencies are defined with the nonparametric statistics. In this case, the combined nonparametric model of the process is
a correlated system of stochastic relations of parametric and nonparametric type as well. Further, the combined nonpara-
metric models and modeling results are given.

HENAPAMETPUYECKASI UAEHTU®UKALIUSA IOCJIEIOBATEJBHOI'O JUCKPETHO-

HENPEPBIBHOT'O ITPOLECCA C 3AITIA3IbIBAHUEM
B.E. I'epacumoBa, /I.A. Urnatees, II.A. Kapkapun, A.P. Huzamees, A.H. Ceprees
Cubupckuii 2ocyoapcmeentviil aspoxocmMuyeckuli ynugepcumem umenu axaoemuxa M.@. Pewemnesa,
Poccus, Kpacnospck

PaccmaTpuBaeTcs 3amada MOJIEITMPOBAHHUS TOCIIEI0BATENILHO COCJMHEHHBIX 0OBEKTOB (IIPOLIECCOB) B YCIIOBHSIX HEapaMeT-
PHYECKOI HEONMpPEeACICHHOCTH, T.€. B CiIydae, KOr/a BEIOOp MapaMeTPHYECKO MO UCCIIeNyeMOro 00beKTa 3aTpyIHeH
WM HEBO3MOXeEH. Vccienyercs [Ba BapuaHTa IMMOCTPOSHUS MOJIeNel ISl TIONOOHBIX MPOLECCOB B OOCTAHOBKE CITyYalHBIX
noMmeX. [1epBblif U3 HUX COCTOUT B OLICHKE BHIXOJHBIX NEPEMEHHBIX HCCIIEIyeMOW CHCTEMbl IPH HMEIOLINXCS Ha TEKYIIHI
MOMEHT 3Ha4YeHHS BBIXOJHBIX IIEPEMEHHBIX, & BTOPOH — B CiIydae, KOTAa Ul KaKIO0To JIOKAJIbHOTO 00BEKTa BEICTPAaUBACTCS
IpHUCyIas eMy HellapaMeTpH4ecKas MOJelb ¢ MOCIeJ0BaTebHBIM HCIIOJIb30BAHHEM OLIEHOK BBIXOIHBIX IIEPEMEHHBIX JIO-
KaJILHOTO 00BbEKTa Ul POTHO3UPOBAHMS 3HAYEHHH BBIXOIHBIX NEPEMEHHBIX BCell cucTeMbl. [ MomelMpoBaHus mocie-
JIOBaTEJIbHO COCMHEHHBIX 0OBEKTOB MPEJIOKEHA COOTBETCTBYIOIIAs Herapamerpuieckas Mozaenb. [IpuBeneHs! pesyibra-
ThI UCCJICZIOBAHUS TAHHBIX CUCTEM CPEACTBAMHU CTATUCTHYECKOTO MOJICINPOBAHUSL.
NONPARAMETRIC IDENTIFICATION OF A CONSEQUENTIAL DISCRETE-CONTINUOUS PROCESS WITH A DELAY
/ V.E. Gerasimova, D.A. Ignatiev, P.A. Karkarin, A.R. Nizameev, A.N. Sergeev (Siberian State Aerospace University named
after academician M.F. Reshetnev, Krasnoyarsk, Russia). A problem of modeling consequentially connected objects (proc-
esses) under the conditions of the nonparametric uncertainty, i.e. in case when the choice of parametric model of the object
is difficult or impossible, is considered. Two methods of model construction of the processes under the conditions of a ran-
dom noise are considered. The first one is an estimation of the output variables of the system by the obtained values of the
output variables up to the present moment. The second method is applied in a case when a nonparametric model for every
local object is constructed with the consequential application of the estimated outputs of the local object for the prediction
of the output variables of the whole system. The corresponding nonparametric model of consequentially connected objects
is proposed. Research results of such systems by use of the methods of statistical modeling are given.
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O BOCCTAHOBJIEHUH B3AUMHO HEOJHO3HAYHbBIX XAPAKTEPUCTHUK B YCJIOBUSAX
HEIMAPAMETPUYECKOW HEONPEJIEJIEHHOCTH
JI.A. UrHaTbeB
Cubupckuii 20cyoapcmeentviil aspokocmuyeckuli ynugepcumem umenu axaoemuxa M.@. Pewemnesa,
Poccus, Kpacnospck
PaccmarpuBaercs 3ana4ya uaeHTH(OUKALNK B CITyJae, KOTIa HCCIEYSMBIil MPOLIECC OMUCHIBACTCS B3aHMHO HEOHO3HAYHBI-
MU xapaktepucTukamu. [IIUpoKo U3BECTHBIMU B 33]]a4aX TCOPHH aBTOMATHYECKOTO YIPABICHUS SBISIOTCS, HAIPUMED, TH-
MOBBIE HETMHEHHOCTH. JTa 3a/1a4a CBOJUTCS K 3a/1aue allPOKCHMALMHU 10 HAOMIOACHHUAM BXOIHBIX U BBIXOIHBIX MMEPEMEH-
HBIX HCCJICIYyEeMOro nporecca B 00CTAHOBKE CIIyYaifHbIX oMeX. [ JIaBHOW ee 0COOEHHOCTBIO SIBIISIETCSI OTCYTCTBHE allpuop-
HOM MH(POPMALMK O NMApaMETPUIECKOH CTPYKTYpe MOJEIH HCCISAYEeMOro Ipolecca, T.e. BUJ YPaBHEHHS MO C TOYHO-
CTBIO JI0 BEKTOpa MapaMeTpoOB MpearoiaraeTcss HeM3BeCTHEIM. [IpearaiTces HenapaMeTpuueckas OleHKa B3aUMHO HEOJI-
HO3HAYHBIX XapaKTEPUCTHKH, COOTBETCTBEHHO, HEMapaMeTpHUYecKie MO HOAO00HBIX nporeccoB. [IpuBonsTcs pesyib-
TaThl CTATHCTHYECKOTO MOJEIMPOBAHHS HENapaMETPHYECKHX MOJENeH MPOLEecCOB, NMEIONIMX B3aUMHO HEOIHO3HAYHBIN
Xapakrep.
ON RECONSTRUCTION OF MUTUALLY NON-UNIQUE CHARACTERISTICS IN CONDITIONS OF NONPARAMETRIC
UNCERTAINTY / D.A. Ignatiev (Siberian State Aerospace University named after academician M.F. Reshetnev, Kras-
noyarsk, Russia). Identification problem in case when the process under research is described by mutually non-unique
characteristics is considered. Typical nonlinearities are widely known in the problems of automatic control theory. This
problem is an approximation problem using the measurements of input-output variables of the considered process under the
conditions of a random noise. The main particularity is absence of a priori information on a parametric structure of the
object’s model, i.e. the type of the model equation up to the vector of parameters is supposed to be unknown. A nonpara-
metric estimate of the mutually non-unique characteristics is proposed, and correspondingly, nonparametric models of the
similar processes. Results of the statistical modeling of nonparametric models of the processes with mutually non-unique
characteristics are given.
METO/I 2D-SSA JIJIS1 AHAJIU3A IBYMEPHBIX ITOJIEA
H.2. T'onsauauuna, K.J1. YceBnu
Canxm-Ilemepbypeckuii 2ocyoapcmeennviil ynugepcumem, Mamemamuxo-mexanuueckuii gpaxynomenm,
Poccus, Canxm-Ilemepbype
B nanHO# paboTe aaroputM M TEOpHs METO/A aHalM3a BpeMEHHbIX psnoB «I'ycenuna»-SSA nepeHocsTcs Ha JIByMEPHBIN
Clydail: aHann3 AByMEpHBIX moseil (GyHKIUA OT IBYX MEPEMEHHBIX ), B TOM YHKcie, n300paxkeHuil. B pabote paccmarpupa-
eTcsl Kak abCTpaKTHBIN (yHKIMOHANBHBIN noaxoxn K Meroxy 2D-SSA (2D Singular Spectrum Analysis), Tak u 1Ba ero 4a-
CTHBIX CIIy4asi, HSIPEPbIBHBII M JUCKPETHBIA. B IHCKpEeTHOM ciydae HCXOAHOE ABYMEPHOE IOJIe 3aaeTcs MaTpuiei. A-
TOPUTM JUCKpeTHOro 2D-SSA nmpuMeHHM Ha IPaKTHKE W TO03BOJISET PelliaTh aHAIOTHYHBIC OTHOMEPHOMY CIIy4Yaro 3aadu,
TaKHe KaK Pa3jIoKeHUE UCXOTHOrO MOJI Ha KOMIIOHEHTHI, BBIICJICHHE IEPHOJUIESCKIX KOMIIOHEHT, OYMCTKA OT IIyMa U JIp.
PaccmoTpensl Takue 6a3oBbIe MOHATHS SSA Kak pa3AeIMMOCTb W 10N KOHEYHOTO paHra. KauecTBO OYMCTKH ABYMEpPHOTO
n300paxeHus OT IIyMa HCCIEJOBAHO C MIOMOIIBIO CTATHCTHYECKOro MoJeanpoBaHus. [IpencraBieHsl IpUMeps! IpUMeHe-
Hus 2D-SSA kK MOZIenbHBIM U peaTbHBIM H300paKeHUSIM.
2D-SSA METHOD FOR ANALYSIS OF TWO-DIMENSIONAL FIELDS / N.E. Golyandina, K.D. Usevich (Mathematical
Department, St. Petersburg State University, St. Petersburg, Russia). Algorithm and theory of the "Caterpillar"-SSA method
for time series analysis are extended to the 2D case, that is, to analysis of two-dimensional fields (functions of two vari-
ables) and image processing. The functional approach to 2D-SSA (2D Singular Spectrum Analysis) is considered together
with two particular versions: continuous and discrete ones. In the discrete version, the initial field is given by a matrix. The
discrete 2D-SSA is applicable in practice and allows one to solve problems like decomposition into a sum of interpretable
components, extraction of periodic components, noise removal and others, as in the 1D case. Basic SSA notions such as
separability and fields of finite rank are considered. Accuracy of image denoising is studied by use of statistical simulation.
Several examples of 2D-SSA applications to model and real-world images are presented.
Ob OJHOM METOJAE UAEHTU®PUKALIUA JMHEHHBIX HECTAIIMOHAPHBIX CHUCTEM
C.H. Ky3Heunosn
Aomunucmpayus I'nasvr Pecnyonuxu Cesepnas Ocemusa-Ananus u Ilpasumenscmea Pecnyonuxu Cesepras Ocemusi-
Ananus, Poccus, Braouxasxas
B pabote pa3paboran MeToa nACHTH(UKAINY JIMHEHHBIX HECTAIIMOHAPHBIX CUCTEM, JJIS CITydas, KOTr/ia Ha BXO/aX U BBIXO-
Jlax CHCTEM HeCTallMOHapHBIE CITy4allHble TPOLECCHI C HYJIEBBIM CPEIHUM 3HaueHueM. [ToiaydeHo BeIpaKeHus Is nepea-
TOYHbIX QyHKUMI cucremsl. [lokazaHo npuMeHeHe Pa3padOTaHHOTO METO/1a Ha TECTOBOM IIpUMeEpe.
METHOD OF THE IDENTIFICATION OF NON-STATIONARY LINEAR SYSTEMS / S.N. Kuznetsov (The Administration
of the Head of the Republic of North Ossetia-Alania and the Government of the Republic of North Ossetia-Alania, Viadi-
kavkaz, Russia). The paper deals with the spectral method identification of linear non-stationary systems. An expression for
transfer functions of the system is obtained. An application of the developed method is demonstrated by a test example.

31 anBaps, yetsepr / January 31, Thursday
10-30 — 14-00
BK3 / LCH
Du3nyecKue NPUI0KEeHU
Physical Applications
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MATEMATHYECKOE MOAEJIUPOBAHUE AKYCTUYECKUX CUCTEM
A.N. I'pauyes
Tenzenckuii apmunneputickuii undxcenepuviii uncmumym, Poccus, Ilenza-5
A.M. JlaHu10B
Ienzenckuii cocyoapcmeennblii yHusepcumem apxumexmypul u cmpoumenscmaa, Poccus, Ilensa
O.A.Tos0BaHOB
Tlenzenckuu apmunneputickui unsicenepuviii uncmumym, Poccus, Ilenza-5
N.A. I'apbkuna
Tenzenckuil 20cydapcmeennviil yHugepcumenm apxumexmypul u cmpoumenscmea, Poccus, Ilensa

[Ipou3BOAUTCS MOJAEIUPOBAHUE AKYCTUYECKUX YCTPOHCTB CO CIIONKHOW TeoMeTpHeil BHYTPEHHEro 3alOJIHCHUS U 3HAYH-
TENLHOM BOJHOBOHM MPOTSHKEHHOCTBIO (HAIPUMEP, TIIYIIUTENh K CTPEIKOBOMY OPYXKHIO) B BUJIE BOJHOBOJHOTO TPaHC(OP-
Maropa ¢ pasIMuHbIMH BKJIIOYCHUSIMA M HEOJHOPOJHOCTSIMU B €ro nosiioctd. OnpenesnstoTcss MaTpUIlbl UMIIEAaHCca U pac-
cenBaHus. [Ipu pacnapaiienMBaHiK BBIYUCIUTEIBHOTO MPOIECCa UCIIONIB3YETCS METO]| IeKOMIO3UIMK. OCyIIecTBIsIeTCs
pexomno3unusi 0a30BBIX JIEMEHTOB, 00IaAIONINX 3HAUYUTEIBHONH YHUBEPCAILHOCTBIO. [IpUBOIUTCS CpaBHUTENBHBII aHa-
JIM3 Pe3yNIbTaTOB MOJECIUPOBAHUS M AKCIIEPUMEHTAIbHBIX TAaHHBIX.
MODELING ACOUSTIC SYSTEMS / A.l. Grachev (Penza Institute of Artillery and Engineering, Penza-5, Russia), A.M.
Danilov (Penza State University of Architecture and Construction, Penza, Russia), O.A. Golovanov (Penza Institute of Ar-
tillery and Engineering, Penza-5, Russia), 1. A. Gar’kina (Penza State University of Architecture and Construction, Penza,
Russia). Modeling acoustic devices with complex internal geometry and high wave length (such as silencer of the small
arms) in a form of waveguide transformer with various incorporations and heterogeneities in the cavities is performed. The
matrices of impedance and diffusion are determined. A decomposition is used for parallel processing. A recomposition of
the base elements possessing a considerable versatility is carried out. A comparison of the results of modeling with experi-
mental data is performed.
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METO/10JIOT Ul TIPOEKTUPOBAHMSI CUCTEMBI MATHUTHOI'O YIIPABJIEHUSA ILJTIA3MOM B
TEPMOSIIEPHOM TOKAMAKE-PEAKTOPE
10.B. MuTpumknH
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
B.H. Jokyka, P.P. XalipyTauHoB
Tocyoapcmesennuiii nayunoiil yenmp Poccutickoti @edepayuu, Tpouykuili uHCmumym uHHOBAYUOHHBIX U MePMOSOEPHbIX
uccneoosanuii (I'HL] P@ TPUHUTH), Poccus, Mockosckas obn., e. Tpouyk
A.B. Kanypun
Hnemumym npoonem ynpaenenusi um. B.A. Tpanesnuxoea PAH, Poccus, Mocksa
N.C. Cymun
Mockogckuii puzuko-mexnuieckuli uncmumym (2ocyoapcmeennuiii yHueepcumem), Poccus, Mockogckas o01.,
2. Honeonpyonutii
Al KopocreiieB
Mocxosckuii eocyoapcmeennviii mexnuueckuul ynusepcumem um. H.O. baymana, Poccus, Mockea

B Hacrosield paboTe mpeacTaBisieTcsl cepys dTarnoB METOAOJIOTHH MTPOSKTUPOBAHMSI MHOTOCBSI3HON HEJIMHEHHOW CHCTEMBI
MarHUTHOTO YIpaBJICHHs TUIa3MOH B TOKaMake-peakrope. MeToloJI0rusi HalpaBjieHa Ha CO3JaHUE CHUCTEMbI yIpaBJICHHS
IU1a3Moi B peaslbHOM BpeMeHH. CTaBUTCS 33/1a4a MarHUTHOTO YIIPABJIEHUs IUTa3MOW Ha BCEM NPOTSHKEHWH IUIa3MEHHOTO
paspsaa B TOKaMake, BKII0Yas JIMMUTEPHYIO, IMBEPTOPHYIO (ha3bl, a TAKXKE CTaJIUI0 BHIBOJA IUIA3MEHHOTO TOKa. YuciIeHHO
JIMHEapu3UpyeTcs HeJIWHeWHast AMHaMUYecKast MOJIeNb IUa3Mbl Ha ruiazMo-pusndeckoM koae DINA. Cuntesupytrores u-
HelHbIe pobacTHBIE peryasTopsl MetogoM Hinf Teopuun ynpaBnenus: mocpercTBOM (pOPMHUPOBAHHMS HKEIAEMbIX YaCTOTHBIX
XapaKTEPUCTUK 3aMKHYTOrO M Pa3OMKHYTOTO KOHTYpOB ympasienus. [Ipu 3tom peraercs 3amada munmmusanuu Hinf
HOPMBI CMEIIAHHOW (DYHKIIUHM YYBCTBHUTEILHOCTH CHCTEMbI C OOPATHOM CBS3BIO, a TAKXKe 33]a4a po0acTHOM cTabuiu3anuu
MIPY B3aUMHO-TIPOCTOM (haKTOpPHU3ALMK PACHIMPEHHOI MOJeNn 00beKTa yrnpaBieHus. [IpuMeHseTcs MeToll MPOTrHO3UPYIO-
1Iei MOJIeNH JJIsl CHHTE3a HeJTMHEIHOTO PerynsTopa 00paTHOM CBSA3M, YUUTHIBAIOIIETO HACKILICHUE YIIPABISIONNX BO3CH-
CTBHMH Ha KaXX[IOM LIare CUCTEMbI YIPaBICHHUS B JUCKPETHOM BPEMEHH, YTO IMPUBOJHUT K COKPAILICHUIO BPEMEHHU MEPeXo/i-
HBIX IIPOLIECCOB NPU OTPAKEHUU BHEUIHEro Bo3MymeHus. [IpoBoaurcst ananu3 nuHelHbix Hinf cucrem ynpasnenus B yac-
TOTHOW 00JIACTH C 1IE€JIbI0 BBISICHEHHS JOCTUTHYTOTO KOMIIPOMHCCA MEXIy POOACTHBIM Ka4eCTBOM YIPaBJICHUsI U pobacT-
HBIM 3aI1aCOM yCTOWYMBOCTH. [IpuBOASATCS pe3yIpTaThl MATEMAaTHYECKOTO MOJIEIIMPOBaHHs pa3pab0OTaHHBIX CHCTEM yIpaB-
nenus Ha muHeHbIX Mozesix DINA-L u nenuneiinom xone DINA npu aelicTBUM BO3MYILEHUHN THIIA MaJIOTO CPBIBA.
DESIGN METHODOLOGY OF PLASMA MAGNETIC CONTROL SYSTEM IN THERMONUCLEAR TOKAMAK-
REACTOR / Yu.V. Mitrishkin (Institute of Control Sciences, Moscow, Russia), V.N. Dokuka, R.R. Khayrutdinov (Troitsk
Institute of Innovations and Thermonuclear Research, Troitsk, Russia), A.V. Kadurin (Institute of Control Sciences, Mos-
cow, Russia), I.S. Sushin (Moscow Institute of Physics and Technology, Dolgoprudny Russia), A.Ya. Korostelyov (Moscow
State Technical University n.a. N.E. Bauman). In the paper given a design methodology stages of multivariate nonlinear
plasma magnetic control system in tokamak-reactor are presented. The methodology is directed to creation of a plasma
control system in real time. The problem of plasma magnetic control during whole plasma discharge scenario in tokamak
including limiter and divertor phases, and also a stage of plasma current ramp down are stated. Nonlinear dynamic plasma
model realized by means of plasma-physics DINA code is numerically linearized. Linear robust controllers are synthesized
by Hinf control theory with the use of loop shaping closed and opened plant models. Closed-loop mixed sensitivity function
Hinf norm minimization problem is solved, and a robust stabilization problem upon coprime factorization of augmented
plant model is solved as well. Model predictive control approach is applied for nonlinear feedback controller design con-
sidering plant inputs saturation on each step of a control system in discrete time that leads to transient time reduction at the
rejection of external disturbances. The analysis of linear Hinf control systems in frequency domain is carried out with the
aim to investigate trade-off between robust performance and robust stability. Mathematical modeling results of the devel-
oped control systems on linear models DINA-L and a nonlinear DINA code are presented under disturbances of minor dis-
ruption type.
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UJIEHTUO®UKALUS U YIIPABJIEHUE NTPO®UJIEM IVIABSMEHHOT O TOKA B TOKAMAKE-PEAKTOPE
10.B. MuTpumknx
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mocksa
B.H. Jokyka, P.P. XalipyTauHoB
Tocyoapcmeennviii nayunvii yenmp Poccutickou @edepayuu, Tpouyxuii uHCmumym uHHOBAYUOHHBIX U MEPMOSOEPHbIX
uccneoosanuil (I'HL P® TPUHUTH), Poccus, 142190, Mockosckas obn., e. Tpouyk
A.I'. BepTuHckuii
Mockoeckuil puzuxo-mexrHuueckuti UHCIMumym (20cyoapcmeernnsitl yuusepcumem), Poccus, Mockoeckas obnacme,
2. Honeonpyonutii
Just obecrieueHus: CTAMOHAPHON pPabOThl TOKaMaKa-peakTopa MAarHUTHOTO YHPABJICHHsS IUIa3MOW HE JOCTATOYHO, MO-
CKOJIbKY OHO MO3BOJISIET YIPABIATH TOJIBKO TAKUMHU MMapaMeTpaMu, Kak MOJIOKeHue, TOK U Gopma mia3mel. Bo nzdexanue
CPBIBOB TIa3MEHHOTO IIHYpPa, MOBBIIMICHHS YKOHOMHYHOCTH pabOThl TOKaMaKOB HEOOXOAMMO pa3padaThiBaTh CHCTEMBI
YIPaBICHUS] MHTETPATBHBIMUA M MPOQUIBHBIMH KHMHETHYECKUMHU TapaMeTpaMu IIa3Mbl. B naHHoOW pabote mpeuioikeHa
YHCJIEHHAs MHOTOMEpHAsl MOZIeNb Npoduiis TOKa IJIa3Mbl B TOKaMaKe Ha OCHOBE YpaBHEHUs TU(PQy3ur MarHUTHOT'O T10JIS B
riazmy. [IpoBomurest uaeHTUHUKAIMS MHOTOMEPHOI MOJIEIH, a TaKKe CUHTE3 U MaTeMaTHYeCcKOe MOJICIMPOBaHUE MHOTO-
CBSI3HOM CHCTEMBI yNpaBJICHUs, TO3BOJISIONIEH YIPaBIsATh NPOQUIEeM IIa3MEHHOTO TOKa B HEKOTOPOM JIMaIla30HE TeMIIe-
patyp mia3Mbl Ha MATHUTHOH OCH.
IDENTIFICATION AND PLASMA CURRENT PROFILE CONTROL IN TOKAMAK-REACTOR / Yu.V. Mitrishkin (Insti-
tute of Control Sciences, Moscow, Russia), V.N. Dokuka, R.R. Khayrutdinov (National scientific center of Russian Federa-
tion, Troick Institute of Thermonuclear and Innovation Research, Troitsk, Moscow Region), A.G. Vertinsky (Moscow Insti-
tute of Physics and Technology, Dolgoprudniy, Moscow Region). The plasma magnetic control in tokamak-reactor is not
sufficient for maintenance of stationary tokamak operation because it allows controlling only such parameters as plasma
position, current and shape. In order to prevent disruptions of plasma column, increase of efficacy of tokamak perfomance
it is necessary to develop control systems of plasma integral and profile kinetic parameters. In the paper given the multi-
variable numerical model of plasma current profile is proposed on the basis of equation of magnetic field diffusion into
plasma. Identification of the kinetic plasma model is carried out as well as mathematical modeling of multilink dynamics
control system is done that makes possible to control plasma current profile within some range of plasma temperature on
magnetic axis.
MPOTHOCTUYECKOE YIIPABJIEHUE ITYCKOM KOTJIA CBEPXKPUTHUYECKOI'O JABJIEHUSA
SHEPI'OBJIOKA TAC
A.B. Tkauenko
Loneyxuu Hayuonanvuoiii Texnuueckuu Ynusepcumem, Yxpauna, [Joneyx
PaccMOTpeHbl OCHOBHBIC 33/1a4ll YIPaBICHHs, BO3HUKAIOIINE B MYCKOBOM pexkume pabotsl sneprodnoka CKJI. dus moje-
JMPOBAHMS MPOIIECCOB B TOMKE KOTIoarperara paspaborana (heHOMEHOJIOrHYecKasi MOJIEb Ha OCHOBE 3aKOHOB TeIIoMac-
COIEepeHoca U TUIPOJMHAMUKH MApOBOASHON cMecH. Pa3paboTaH ajiroputM MPOrHOCTHYECKOTO YIPABJICHUS PacXOioM
TOIUIMBA, KOTOPBIH MO3BOJISIET BHLACPIKUBATH TEMIIEPATYPY CPEbI 10 BCTPOSCHHOMN 33IBUKKH B COOTBETCTBHH C rpadukom-
3aganueM. [locTpoena QyHKIMOHABHAS CXEMa CUCTEMbI YIIPABJICHHs BKIIIOYAIOIIAsi B ce0sl yIpaBieHHe pacXo/I0M TOILIH-
Ba U MMUTATENILHOM BOJIBI, CTENIEHBIO OTKpBITHS KiiananoB J[-2 u JI-3, a Takke mepBbIM, BTOPBIM, aBAPHIHBIM U ITyCKOBBIM
BITPBICKaMH.
MODEL BASED PREDICTIVE CONTROL OF LAUNCH OF THERMAL POWER PLANT WITH SUPERCRITICAL
PARAMETERS / A.V. Tkachenko (Donetsk National Technical University, Donetsk, Ukraine). Main parameters of launch
mode and their desired trajectories are overviewed. Phenomenological model, which models the parameters of boiler, is
built using the laws of heat-mass transfer and hydrodynamics. Model-based predictive control for setting the temperature
before built-in valve according to launch instructions is proposed. Functional scheme of control system of fuel, feed water,
valves D-2 and D-3 and different kind of water injectors is built.
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UJIEHTUO®UKAIIMSA CBOMCTB OFBEKTA YIIPABJIEHUS, COAEPKAIIETO YIIPYTOBSI3KYIO CPELY
B.A. UnbnueB
Canxm-Ilemepbypeckuii 20cyoapcmeentvlil yHUgepCcumem HusKomemMnepamypHuix u nuuesvlx mexnonoauti, Poccus,
Canxm-Ilemep6ype
JI.Bb. AnekceeBa, B.I1. YBapos
Cesepo-3anadHulii 20cy0apcmeeHHbll 3a04Hbll mexHuyeckull yHugepcumem, Poccus, Cankm-Ilemepoype
PaccmaTpuBaeTcss MaremMaTHyeckasi MOJIENIb 30HBI (POPMHUPOBAHMSI ONTHYECKUX CTEp)KHEH, Kak o0bekTa ynpasienus. Cuc-
TEeMa YpaBHEHHUH, ONMCHIBAIOIIAS TEUCHUE CTEKIOMAacchl B 30HE (DOPMHUPOBAHUS CTEPIKHS NPEACTABISIET COOOH cHUcTEMY
I depeHInanbHBIX YPaBHCHUI B 4aCTHBIX MPOWU3BOAHBIX IEPBOTO IOPSAKA C HNOABMKHBIMH T'PaHHYHBIMH YCIOBHSAMH.
Jst MHTErpUpPOBaHHUS CHCTEMBI HCIIONb30BaHA aJalTUBHAS CHCTEMa KOOPAMHAT M YHCICeHHbIH Meto] PyHre-Kyrtra ¢ nepe-
MEHHBIM IaroM. PeineHne HecTalMOHApHOHM 3a/1auyl TO3BOJISICT ONPEACTUTD JUIMHY 30HBI (POPMHUPOBAHUS JUTS CTallIOHAD-
HOM 3agaun. CTanroHapHas 3a/a4da MM03BOJISIET COCTAaBUTh YPaBHEHHUs BO3MYICHHUH, pellieHHe KOTOPBIX aeT BO3MOXKHOCTh
OLICHUTh YyBCTBUTEIBEHOCTh 30HBI (JOPMUPOBAHUS K BO3MYILEHHUSIM yHpaBiLiomux (pakropos. Pemenue nocienneit 3anaun
MIO3BOJISIET MEPETH K aBTOMATU3alMU YIIPABJICHUS M3TOTOBJICHUS CTEKIIOBOJIOKHA, IIPU KOTOPOM MPOLIECC M3TOTOBJICHHS H
SIBJISIETCS] 00BEKTOM YIPaBIICHHUSI.
IDENTIFICATION OF PROPERTIES OF AN OBJECT OF CONTROL, CONTAINING AN ELASTOVISCOUS
ENVIRONMENT / V.A. Il’ichev (St. Petersburg state university of low-temperature and food technologies, St. Petersburg,
Russia), L.B. Alekseeva, V.P. Uvarov (North-west state correspondence technical university, St. Petersburg, Russia). A
mathematical model of the zone of forming optic rods as an object of control is considered. The equation system, describing
the glass mass flow in the rod forming zone, is a first order partial differential equations with moving boundary conditions.
To integrate the system, the adaptive coordinate system and numerical Runge-Kutta method with varied pitch are applied.
Solving the non-stationary problem enables one to determine the forming zone length for the stationary problem. The sta-
tionary problem enables one to derive disturbance equations solving which provides a possibility to evaluate the sensitivity
of the forming zone with regard to the disturbances of the controlling factors. Solving the latter problem enables one to
launch the automation control of the glass fiber manufacture, under which the manufacture process is just the object of
control.
K NPOBJEME UIEHTU®PUKALUU TENNJIOPUZNYECKUX NIAPAMETPOB TBEP/bIX TEJI
0O.10. Konbicos, B.I1. Ky1arun
Hayuno-ucciedosamenscKuti uHCIMUmym cucmemMHo20 ananusa, ynpasnenus u ungopmamuxu, Poccus, Mocksa
Wnentndukanus TermoGU3NUecKux napamMeTpoB TBEPAOTO Tejla — U3BECTHAs Hay4Has 1pobjeMa, akTyaJlbHOCTh KOTOPOH
He yMEHbIIaeTCsi CO BpeMeHeM. B 3Toli craThe mpejcTaBiieH HOBBIH METOA ISl aHAM3a MapaMeTprUuecKoil naeHTHUIn-
PYEMOCTH M aJITOPUTM MICHTH(DHUKALIMHI ISl OLEHKU TeILIO(PU3NUECKUX TTApaMETPOB.
TOWARDS THE PROBLEM OF IDENTIFICATION OF THERMAL PARAMETERS OF SOLID BODIES / O.Y. Kopysov,
V.P. Kulagin (Research institute of the systems analysis, control and computer science, Moscow, Russia). The identification
of thermal parameters of solid bodies is a problem of long-standing interest. This paper presents a new scheme of paramet-
ric analysis of identifiability and an iterative algorithm for identification of the thermal parameters.
O HECOCTOSTEJBHOCTU KOHUENLIUU YETBIPEXMEPHOI'O TIPOCTPAHCTBA BPEMEHU
®.A. OBcensiH
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
[Mpennaraemast Mmosiens BeeneHHOM OCHOBaHA Ha YPaBHEHUSX HEBO3MYIICHHOTO KEIUIEPOBCKOTO JIBU)KEHHsSI HEOECHBIX Tell,
kotopsle nonyueHbl U.HptoToHoM. B HacToseit pabote 3TH ypaBHEHUs! YTOYHEHBI, JIOTIOJIHEHBI U 0000IEHBI, HCIONb3YsI
W3BECTHOE B TEOPUH BEPOSTHOCTEH MOHATHE XapaKTepUCTUUECKON (DYHKIMH CIIy4aifHOI BeNMUMHBI. ApryMeHToM 1udde-
PCHLMATILHOTO YPaBHEHHMS B TAKOW MO OylIeT yKe He BpeMs t, a HHTepBajl BpEMEHH S MEXy CeUCHUSIMH CTAllMOHAPHO-
TO CIIly4aifHOTO Ipoliecca B IPOU3BOJIbHBIE MOMEHTHI BpeMeHH t1 u t2. Jloka3sIBaeTcsi, YTO S HE 3aBHCHUT OT IIPOCTPAHCTBA U
3TO OJJHOBPEMEHHO SBJIACTCS JOKA3aTeIbCTBOM HECOCTOATEIBHOCTH KOHISTIIIN YETIPEXMEPHOTO MPOCTPAHCTBa—BPEMEHH.
Kaprtuna crpoenus Beenennol mpyu 3TOM DPUHLMIIMAIBHO MEHSETCS: OHA CTAHOBUTCS €BKJIMIIOBOM M cTaunoHapHo#. [lo-
Ka3bIBaeTCS TAKKe, UYTO apryMeHT I depeHIHaIbHOr0 YpaBHEHHS s 00Ia1aeT elle psAIoM HeTPHBUAIBHBIX CBOHCTB. [Ipu-
BEJICHBI PE3yJIbTaThl ACTPOHOMUYECKUX HAOIIONCHUH U HCCIIe0BaHUMI, TPOBEACHHBIX N3BECTHRIM acTpoduszukoM H.A. Ko-
3BIPEBBIM, IOATBEPKIAIOLINE ICKBATHOCTH MOJCIIH.
ON AN INCONSISTENCY OF CONCEPTS OF FOUR-DIMENSIONAL SPACE-TIME / F.A. Hovsepian (Institute of Con-
trol Sciences, Moscow, Russia). The model of Universe uses equations of the unperturbed Keplerian motion of celestial
bodies generalized, updated and elaborated using the notion of the characteristic function of a random value from the the-
ory of probabilities. The differential equation argument in such a model will be not time t, but rather an interval s between
sections of the stationary random process at arbitrary times t1 and t2. It is proved that s is not a function of space which
immediately shows the invalidity of the concept of the four dimensional space-time. As a result the picture of the Universe
structure changes radically: it becomes Euclidean and stationary. It is also proved that s possesses a number of other non-
trivial features. The author cites astronomical observations which support mathematical analysis of the Universe model
elaborated in the present paper.
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O HECOCTOSATEJBbHOCTU KOHUENLUU MOCTOSIHCTBA CKOPOCTHU PACIIPOCTPAHEHUSA
T'APMOHUYECKOTI'O KOJIEBAHUSI
®.A. OBcensin
Hucmumym npobaem ynpaenenusi um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
Jloka3bIBaeTCsi, YTO B YPABHEHHAX HEBO3MYIICHHOTO KEIICPOBCKOTO JIBMYKCHHUSI HEOCCHBIX TN HAPYIICHBI 3aKOHBI TCOPHU
BEPOSATHOCTEH M MAaTEeMATHYCCKOH CTATHUCTHKU, KOTOPhIE HEOOXOJMMO HCIPABHUTh, PACCMATPHBAS yPABHEHHS TAKOTO HKE
THIIA, HO PCLICHHS KOTOPBIX YK€ MOJOXKHUTEIBHO OMpPE/AC/ieHbl. B 3TOM ciiydae ynaeTcsi 1OKa3arh, YTO CKOPOCTH PacIpo-
CTpPaHEHHs FAPMOHHYECKOT0 KoJieOaHus He MOCTOSIHHA, & aHOMAJUsI IBHIKCHHUS TIIaHEThl MepKypuil (C TOYKH 3pEHHS 3aKO0-
Ha HeroTOHA) ncue3saer.
ON AN INCONSISTENCY OF THE CONCEPT OF HARMONIC OSCILLATION EXPANSION SPEED CONSTANCY /
F.A. Hovsepian (Institute of Control Sciences, Moscow, Russia). It is proved, that in the equations of unperturbed Kepler’s
motion of celestial bodies are broken laws of probability theory and mathematical statistics which are necessary for cor-
recting, considering the equations of the same type but which decisions are already positively certain. In this case it is pos-
sible to prove, that speed of distribution of harmonious fluctuation is not constant, and anomaly of movement of planet
Mercury (from the point of view of the law of Newton) disappears.
IMPOBJIEMA HAHOYIIPABJIEHUS U OITPEJEJIEHUE ®U3NYECKOM CPEBI ET'O JEMCTBUSI
JL.I'. imutpenko, I'.I'. BopoObeB
Hucmumym npobnem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
B Hacrosiiei paboTe KpaTKo paccMaTrpuBaeTcs mpobiieMa yIpaBieH:s B CBETE NPUMCHEHHUS YIPABICHUS B HAHOTEXHOJIO-
rusiX. TpyAHOCTH ¢ TIPOMBIIUICHHBIM UCTIOIb30BAHIMEM HAHOTEXHOJIOTHH, KaK T0JaraeTcs, CBI3aHbl C OTCYTCTBUEM TEOpe-
THYECKHX MOJIeJiell HAHOOOBEKTOB. YUUTHIBAs pa3Mepbl 00JacTe JIOKAIU3aHK M JJTUTEIILHOCTU MPOLECCOB, MEPbl KOTO-
PBIX TOpsiiKa —9, TakKue MOJEIH MOTYT OBITh MOCTPOCHBI TOIBKO C 00SI3aTEIbHBIM YIETOM MEXAHHUKH BBICOKUX CKOPOCTEH.
Kpome 3Toro, HeoOX0MuM psil MOJIeNIei UCTOYHUKOB OCHOBHBIX (DYHIaMEHTANIBHBIX (PM3MYECKUX MOJICH — MAcChl U JJIEK-
TPUYECKOTO 3apsifia, a TAKKE YHHBEpCAbHAs MOJEIb COOTBETCTBYIOIIMX Mojied. B naHHO# paboTre mpeanioxkeH Moaxon K
MOCTPOSHHIO TPEOYEMbIX MOJIEIIEH.
THE PROBLEM OF NANOCONTROL AND DEFINITION OF PHYSICAL ENVIRONMENT OF ITS ACTION /
L.G. Dmitrenko, G.G. Vorobjov (Institute of Control Sciences, Moscow, Russia). In the present paper, the problem of con-
trol in the light of application of control in nanotechnologies is briefly considered (examined). The difficulties of industrial
use of nanotechnologies, as it is assumed, are connected with absence of theoretical models of nanoobjects. Taking into
account the sizes of areas of localization and duration of processes, measures of which are of the order —9, such models can
be constructed by use of the obligatory account of the mechanics of high speeds only. Besides that, a number of models of
sources of the basic fundamental physical fields — mass and electric charge, and also a universal model of the appropriate
fields is necessary. In the present paper, an approach to constructing the required models is offered.

31 anBaps, yetBepr / January 31, Thursday
10-30 — 14-00
3C/MH

I/IHTCJIJICKTyaJIbeIe CHUCTEMbI " ](IH(l)OpMaIII/IOHHbIe TEXHOJIOT'HMN
Intelligent Systems and Information Technologies
MOJEJIb U METO/bI OITMCAHMUS CJIOKHOT'O TPOU3BOACTBEHHOI'O OBFBEKTA B YCJIOBUSAX
HEONPEJAEJEHHOCTHU
A.C. PrikoB, M.E. [IpoTononosa
Mockosckuii uncmumym cmanu u cniasos (mexnonozuveckuu ynugepcumem), Poccus, Mockea
B noknane paccMoTpeHa mpobieMa MOJICIMPOBAaHUSI CIOKHBIX IPON3BOJICTBEHHBIX OOBEKTOB B YCIOBHUIX HEIOCTATOYHO-
CTH ¥ HETOYHOCTH MH(OpPMAaINH, OIMCaHbl 0COOCHHOCTH (popMan3anuy KadecTBeHHOH MH(pOpPMAIMi Ha OCHOBE TCOPUH
HEUYETKHX MHOXXECTB, IIPEIUIO’KEHA HEYeTKasi MOJIENb OLIEHKH TEMITEPaTyphl BBIITyCKa MeTaslla.
MODEL OF COMPLICATED INDUSTRIAL OBJECT ESTIMATION UNDER UNCERTAINTY / A.S. Rykov, M.E. Pro-
topopova (Moscow State Institute for steel and alloys, , Moscow, Russia). A problem of complicated industrial objects mod-
eling under uncertainty is considered. Qualitative data formalization by fuzzy sets theory is described. A fuzzy model of the
withdrawal metal temperature estimation is suggested.
JIMAJIOTOBBIM BBIBOP JIYUIIEIO PEINEHWA ITIPYU HEONPEJIEJEHHOCTH
A.C. PoikoB, A.A. TuTtapenko
Mockosckuil uncmumym cmanu u cniasos (mexnonozuveckuu ynugepcumem), Poccus, Mockea
B noxmaze mpexacraBiieHa IpoOiieMa HPUHATHS PEIICHUI IPH HEOHPENeNeHHOCTH, paccMaTpUBAacMON KakK IIOBEICHUE
BHEIIIHEH Cpeibl, ONKcaHa CTaTHCTHYECKash MOJIeNb MPUHTUS peuteHui. [IpeanoxkeHo onucaHue 3aqauy NPUHATHS pelie-
Hui npu orcyrcTBun y JIIIP anpuopHoil MHGOpPMAIMK O COCTOSHUSIX M TIOBEICHUU Cpenibl. BBeaeHbl KpUTEpUH OLIEHKH
Ka4yecTBa pelIeHHUH, TPeIOKEH TUaIoroBbIi anroputM Beidopa JITTP sydrero pemenus, paccMOTpeH IpuMep.
DIALOGUE CHOICE OF THE BEST DECISION UNDER UNCERTAINTY / A.S. Rykov, A.A. Titarenko (Moscow State
Institute for Steel & Alloys, Moscow, Russia). A problem of decision making under uncertainty is presented. The uncertainty
is considered as behaviour of the external environment. A statistical model of decision making is described. Criteria for
estimating decisions quality are introduced. The dialogue algorithm of the choice by decision maker of the best decision is
suggested.
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METOAOJIOI'MUA MOJAEJHNPOBAHUS, IPOTPAMMUPOBAHNUSA U YIIPABJIEHUS JAHHBIMU B
PACHPEJEJEHHBIX ABTOMATU3UPOBAHHBIX THO®OPMALMOHHBIX CUCTEMAX
M.B. AnekceeBckmii
Qunuan @I'VII « HIIII BHUUOM» um. A.I'. Hocugpvsina, POCKOCMOC, Poccus, Mockoeckas obnacms, Hcmpa
B pabore uccneayrorcesi NpUHIMIBI MOACIMPOBAHUS U POTrPAMMHON pealn3allii paclpelielIeHHbIX aBTOMaTH3HPOBAHHBIX
MH()OPMAIMOHHBIX CUCTEM B KOHTEKCTE METOIOJIOTHH YNPABJICHUS JTaHHBIMHU B TJI00aIbHON CETEBON apXUTEKType obecre-
YEeHUsI M0JIb30BaTENbCKOr0 I0CTyNa K JaHHBIM uepe3 MHTepHer. 1o pesynbTaTtam MccieaoBaHusl yCTaHOBIICHO, YTO ONTH-
MHU3UPOBaHHbIE 10 OOBEKTHUBHBIM MOKA3aTEsIM YCIOBHH AKCIUTyaTallid ¥ NMPOSKTHPOBAHUSI CHCTEMBI YKa3aHHOTO Kilacca
CYILECTBEHHO OIEPEkKAIOT TPAJULHOHHO HCIOJb3yeMble HH()OPMAIMOHHBIE CUCTEMBI TPEX3BEHHON apXHUTEKTYPHI 10 TEM-
naM MPOESKTUPOBAHUS, SKOHOMHUYHOCTH M IPOU3BOIUTEILHOCTH.
METHODOLOGIES OF MODELING, PROGRAMMING, AND DATA MANAGEMENT IN DISTRIBUTED AUTOMATED
INFORMATION SYSTEMS / M.V. Alekseyevsky (Filial of the FSUE “SME VNIIEM” named after A.G. losifyan,
ROSKOSMOS, Russia, Moscow region, Istra). In the paper, principles of modeling and software implementation of distrib-
uted automated information systems within the contexts of the data management methodology in the global network archi-
tecture of providing user data access through the Internet are investigated. The investigation results stated that the given
class systems, optimized in accordance to objective indexes of operation condition and design, considerably take the lead
over conventionally used three-level information systems with regards to the design time, efficiency, and capacity.
NPUMEHEHUE UMUTAIIMOHHOI'O MOJAEJIUPOBAHUA 1JI51 PELHIEHUS 3AJAY YIIPABJIEHUSA
TEXHOJIOTMYECKHUMU NTPOLUECCAMU
A.C. 3en3un, B.B. OK0JbHUIIIHUKOB
Koncmpykmopcko-mexnonoeuyeckuil uncmumym gvryucaumenvuot mexuuku CO PAH, Poccus, Hosocubupck

B cratbe paccMaTpuBaeTcs HCHOJIB30BaHUE UMUTAILIMOHHOTO MOJEIHMPOBAHHS Ha Pa3lIMYHBIX dTarax pa3paboTKH aBTOMa-
TU3UPOBAHHOHN CHCTEMBI yrpaBieHus: TexHonormdeckumu rnporeccamMu (ACY TII) CeBepoMyHCKOTO KEIe3HOIO0POKHOTO
touHens (baiikano-Amypckas maructpais). Pazpadorka ACY TII npoBoamiacek ¢ HCIIOIB30BaHHEM UMHUTALMOHHOTO CTEH-
Ia, BKIrodaroriero peanbHsie nporpamMmsl ACY TIT n kOMIUIeKC IMHATAaIIMOHHBIX MOAeIel. PeanbHbIMU mporpaMmMaMH siB-
JISIFOTCS aBTOMATH3UPOBaHHOE pabodee MECTo JucIerdepa, NporpaMMbl JUCTAHIMOHHOTO ¥ aBTOMATHYECKOTO YIPABICHUSA
u npyrue komroHneHTtel ACY TII. Kommiekc Mozaenell cOCTOMT M3 MOAENH TEXHOJOTMYECKOro 00OpYyIOBaHHS, MOJEIN
JIBIDKCHUS HKEJIE3HOJIOPOKHBIX COCTABOB, MOJICNIM HApPYXKHOHM Cpelbl TOHHEINS, MOJEIM MHKPOKIMMaTra BHYTPH TOHHEJS.
VIMUTAITMOHHBIN CTCH]] UCTIOJIb30BANICA 11t oTaanku mporpamM ACY TII, BKIIOYCHHBIX B CTECH]I, pa3pabOTKU U TECTUPOBA-
HHS IPOTpaMM aBTOMaTHYECKOT'O yIIPaBJICHHs, 00y4eHHs YIPABIISIOIIETO MIepcoHaa.
USE OF SIMULATION FOR SOLVING PROBLEMS OF PROCESS CONTROL / A.S. Zenzin, V.W. Okol nishnikov (Design
Technological Institute of Digital Techniques of Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russia).
The use of simulation at different stages of life cycle of process control system is described. The application of this ap-
proach to the development of distributed process control system of North-Muisk railway tunnel (Baikal-Amur Railroad,
East Siberia, Russia) is considered. The development of distributed process control system was carried out by use of a
simulator. The simulator contains the following program codes and models: an operator interface, automatic control pro-
gram codes, a model of processing equipment, a model of railway traffic, a model of the outside world, and a model of mi-
croclimate inside the tunnel. The simulator was used for following purposes: debugging of control programs in test bed,
optimization in test bed, training of operating personnel, and testing of automatic control programs in real-world system.

KOMILIEKCHASI CPABHUTEJILHAS OIIEHKA METO/IOB BRIBOPA PASEUEHUU TP

MPOEKTUPOBAHUU JJOT'HYECKUX MYJBbTUKOHTPOJIVIEPOB
3.1. Barytun, C.B. Bosio0yes, U.B. 3oToB
Kypckuii 2ocyoapcmeennviii mexnuueckuii ynugepcumem, Poccus, Kypck

B pabore npuBeaeHsl NpeiBapUTEIbHBIC PE3yIbTaThl CPAaBHEHHS METO/IOB HaXOXKACHHS pa3OMEeHUI mapaiiedabHbIX ajro-
PHUTMOB JIOTHYECKOTO YIPABICHHS, IPUMEHSIEMBIX B pPaMKaX MPOCKTHPOBAaHHUH JIOTHIECKUX MYJIBTHKOHTpOIUTepoB. CpaBHe-
HHUE TIPOU3BEICHO HA BHIOOPKE CITyYaHHBIX aITOPHTMOB C HCIIONB30BaHUEM pa3paboTaHHOH mporpamMMmHO# cucteMsl PAE.
OrmmcaH COCTaB YacCTHBIX MMOKa3aTeliel KayecTBa, BIMSIONIMX Ha MHTETPaIbHbIA KPUTEPHH KadecTBa pa3OHMeHUs, IPOH3Be-
JieHa OLIeHKa MX 3HAYMMOCTH, BBHIIIOJHEH aHAJIW3 BPEMEHHBIX 3aTpaT Ha cuHTe3 pa3ouenus. [IponemoHcTpupoBaHa BO3-
MO’KHOCTb TIOJIy4eHHs Pa30UEeHUI ¢ Pa3HOH CTENEHBIO MPUOIMKEHUS K ONTUMAIBHOMY 10 Pa3IMYHBIM ITOKA3aTeNsAM Kade-
CTBa.
COMPREHENSIVE COMPARATIVE EVALUATION OF SEPARATION METHODS IN THE DESIGN OF LOGIC
MULTICONTROLLERS / E.I. Vatutin, S.V. Volobuev, I.V. Zotov (Kursk State Technical University, Kursk, Russia). The
paper presents preliminary results obtained in the comparison of parallel logic control algorithm separation methods em-
ployed in the design of logic multicontrollers. The comparative research is carried out using the developed PAE computer-
aided separation environment based on the production of a comprehensive random sample of logic control algorithms. A
set of partial quality coefficients affecting the integral separation quality is considered, their relative significance is exam-
ined, and separation synthesis time cost is analyzed. The potential of constructing separations differing in the deviation
from the solution optimizing a given partial criterion is shown.
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UCCJIETJOBAHUE CTATUCTUYECKHX CBOMCTB U3MEPSEMbIX MHTEPBAJIOB BPEMEHU B
KOMIIBIOTEPHOM CUCTEME
B.I'. ITpomsbiciaos, C.U. Macoakun
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mocksa
ANroput™M (QYHKIMOHUPOBAHHS COBPEMEHHOH KOMIBIOTEPHON CHCTEMbI BKIIIOYAET B ce0sl 3a/laud M3MEPEHUs U 3aJaHus
Pa3NnYHBIX UHTEPBAJIOB BpeMeHH. OCHOBHOM MPOOIEMOl CTAaHOBUTCS ONpe/iesIeHHE TOYHOCTH POBOJIMMBIX N3MEPEHUH, a
TaK ke pe)epeHTHOCTH PEe3yJbTAaTOB IPH W3MEHEHHH XapaKTEPHCTHK KOMITBIOTEPHOW cucTeMbl. Hamu mpoBeneHo uccie-
JIOBaHHE 3aBUCHMOCTH TOYHOCTH H3MEPEHHS BPEMEHM OT 3arpy>KeHHOCTH KOMIBbIOTEpa ISl OINCPAllMOHHBIX CHUCTEM C
sapoM Linux. IIpemioxkeHo MoennpoBaHue Ipolecca H3MEepeHHsl HHTEPBAJIOB BPEMEHH B KOMIBIOTEPHOU cucTeMe 0000-
LICHHBIM OJJHOPOJIHBIM ITyaCCOHOBCKHM IponeccoM. [IpoBeseHO ncciienoBaHue COrIIaCOBAaHHOCTH MPEINIOKEHHON MOACITN
U peaIbHbIX JAHHBIX JJISL ABYX THITHYHBIX KOH(MHUIYpaluil KOMIIBIOTEPHON CHCTEMBI.
INVESTIGATING STATISTICAL PROPERTIES OF MEASURED TIME INTERVAL IN A COMPUTER SYSTEM /
V.G. Promyslov, S.I. Masolkin (V.A. Trapeznikov Institute of Control Sciences, Moscow, Russia). The algorithm of per-
formance of an advanced computer system involves the tasks of measurement and setting various time intervals. A basic
problem becomes determining the accuracy of the implemented measurements, as well as referencing the results under
changing characteristics of the computer system. We implement an investigation of the accuracy of the time measurement of
a computer for operation systems with the Linux kernel. Modeling the process of measuring the time intervals in the com-
puter systems by the generalized homogenous Poisson process is proposed. Investigation of conformity of the proposed
model and real data for two typical configurations of the computer system is implemented.

JEMEHTbBI MATEMATUYECKOI'O OBECIEYEHUA JIIS OUIEP)KKA MPUHATUSA PEIIEHUM CAE-
CHUCTEM ABTOMATHU3UPOBAHHOI'O IPOEKTUPOBAHUS BBIYUCJIUTEJIBHOM MJIAT®OPMbI
«YMHOI'O 1OMA»

B.I1. Xpannaos, A.A. Cniupun
Huoicecopoockuii cocyoapcmeennviii mexnuueckuti ynusepcumem, Poccus, Huswcnuti Hogeopoo
OmnuchIBaeTcsl MaTeMaTHYeCcKas MOAEINb IPOIeCca MHTEPAKTHBHOTO PACIIPEACIICHUS BHIYMCIUTENBHBIX PECYpPCOB B CHCTEME
MHTEJUIEKTYaJIbHBIX JaTYMKOB. MoJienb npeaHa3sHaueHa A1 MPOEKTHPOBAaHHS Ha OCHOBE BHIOOPA ONTHMAJIbHOTO BapHaHTa
cHcTeMBl. Mcronb3yercst HeYeTKoe OnHucaHue Mozeian GOpPMUPOBAHHS CTPYKTYPbI CUCTEMbI MHTEIUIEKTYaIbHBIX TaTYHKOB.
OnuceiBaeTcsl MpUMep MPAKTUUECKOTO NMPUMEHEHHs IpeiaraeMoro MeToja MpOeKTHPOBAHUS NMPHU pa3pabdoTKe HpOeKTa

«MHTennexryanpHOro 6e3omacHoro ogucay.
ELEMENTS OF MATHEMATICAL WARE FOR SUPPORT OF DECISION MAKING OF CAE-SYSTEMS FOR THE
AUTOMATED DESIGNING COMPUTING PLATFORM OF A “SMART HOME” / V.P. Khranilov, A.A. Spirin (Nizhny
Novgorod State Technical University, Nizhny Novgorod, Russia). A mathematical model of process of interactive distribu-
tion of computing resources in a system of intellectual sensors is described. The model is intended for designing on the ba-
sis of a choice of optimal variant of the system. A fuzzy description of model of a formation structure for th system of intel-
lectual sensors is used. An example of practical application of the offered method of designing is described by development
of a project “Intellectual safe office”.
JTAHAMMYECKAS MOJEJb BPAHJIMAYJPA )11 TECTUPOBAHMSI CETEBOM BE3OITACHOCTH
MNEPCOHAJIBHOI'O KOMIIBIOTEPA
A.A. HoBokpeweHnos, B.I1. Xpauunios
Huoicecopodckuii cocyoapemeennbiii mexnuueckuti ynusepcumem, Poccust, Huorcnuti Hoseopoo
[Ipenyiaraercss METO MOCTPOCHUS AMHAMHUYCCKOW MOJeNM OpaHaMayspa. Mojesb MocTpoeHa ¢ ucnosib3oBanuem ABCD-
MOJIEIIH.
DYNAMIC MODEL OF FIREWALL FOR NETWORK SECURITY TESTING / A.A. Novokreshchenov, V.P. Khranilov (Niz-
hny Novgorod State Technical University, Nizhny Novgorod, Russia). A new method of firewall’s dynamic model develop-
ing is offered. This model is developed by use of the ABCD-model.
PACIIO3HABAHUE ﬂEﬂCTBI/Iﬁ MOJIb30BATEJISI B UHTEJJEKTYAJIbHOM UHTEP®EMNCE
MHNOJIB30OBATEJISA CPEACTBA U3MEPEHUI
I1.B. CanponoB
Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
OIHMM M3 METOZOB CO3JAaHUS CPEICTB U3MEPEHUI ¢ MHTEIUICKTYaJbHBIMH BO3MOXHOCTSMH SBJISCTCS BHEIPEHHUE WHTEII-
JeKTyansHoro uHTEpdeiica momp3oBatens (MHUII), KOTOPHIH MO3BOMSET 3HAUATEIBHO YIYUIINTh WHTEpQEic «4UeroBeK-
npudopy». PaccmarpuBaercst monens ¢ynkunonuposanus MHUII cpencrsa n3mepenns. ONMUCHIBalOTCS BapUaHThl OpPraHu-
3aluK paboThl, YUUTHIBAIOLINE (YHKIIMOHAIBHBIE BOBMOXKHOCTH aIlliapaTHOM YacTH nMpuOopa, COCTOSIHUS PabOTOCIIOCOOHO-
CTH IprOOpa, COCTOSIHUS HJIEMEHTOB HHTepQelica MoIbp30BaTesl.
USER ACTION IDENTIFICATION IN INTELLIGENT INTERFACE OF MEASURING INSTRUMENT / P.V. Sapronov
(Institute of Control Sciences, Moscow, Russia). One of methods of construction of measuring instrument with intelligent
capability is introduction of intelligent interface which allows one to improve the interface “operator-instrument” to a
great extend. Functioning model of measuring instrument intelligent interface is considered. The working organization
variant taking into account the functional capabilities of device hardware component, the state of the device efficiency, and
the states of the element user interface are described.
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PA3PABOTKA ABTOMATHU3UPOBAHHOMN CUCTEMbI ONEPATUBHOM WJIEHTUPUKALIMA U
MPOTHO3UPOBAHMS COCTOSIHASI ABTOMOBWISI B TEYUEHUE PEMCA
A.B. I'epacumos, JL.I'. JImutpenko
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
B nacrosieit pabote paccMarpuBaeTcsi mpodieMa OnepaTHBHOTO JAUArHOCTHPOBAHUSI aBTOMOOWIIS BO BPEMsI COBEPLICHHS
peiica U IPUHIMI MOCTPOCHHUS] COOTBETCTBYIOMICH OOPTOBOW aBTOMATU3MPOBAHHOM CHCTEMBI. JIaHHBIA BUIl IPOrHO3UPOBA-
HUS MO3BOJISIET BOJUTENIO BHIOHPATh ONTUMANBHBIA PEXXUM BOKICHUS B CIIOXKHON JOPOKHOI 0OCTAHOBKE TIPH MOCTOSIHHO
BO3pacTaloIleM U3HOCE Y3JI0B aBTOMOOMIIA. [lonaraeTcs, 4To aBTOMATU3UPOBAHHASL CHCTEMA ONEPaTHBHOTO MPOTHO3HPOBa-
HUsI ecTh HanOosiee AP PEKTHBHBIA UHCTPYMEHT HCKIIIOUSHHUSI CUTYallMH BBIXOJIA U3 CTPOS Y3JIOB M YCTPONUCTB aBTOMOOHJISI
BO BpeMs peiica. Takxxe B pabote maercsi 000CHOBaHHE MPUMEHEHHsI MPSMOTr0 U 00pPATHOTO CIEKTPaIbHBIX Mpeodpa3oBa-
HUH 17151 OJYyUYEHUS SKCTPANOJIILUOHHON KPUBOM.
DEVELOPMENT OF AN AUTOMATED SYSTEM OF OPERATIVE IDENTIFICATION AND CONDITION
FORECASTING OF AN AUTOMOBILE DURING HAUL / A.V. Gerasimov, L.G. Dmitrenko (Institute of Control Sciences,
Moscow, Russia). In the present paper, the problem of operative diagnosing an automobile is considered during implement-
ing a haul and a principle of construction of an appropriate onboard automated system. The given kind of forecasting al-
lows the driver to choose an optimum mode of driving in complex road conditions at constantly growing deterioration of
units of the automobile. It is necessary that the automated system of operative forecasting is the most effective tool of elimi-
nating a situation of failure of units and devices of the automobile during a haul. Also in the paper, a justification of appli-
cation of direct and inverse spectral transformations for receiving the extrapolation curve is given.
O KOHCTPYKTUBHOM U KOPPEKTUPYIOLIEM UTEHUU
C.I'. Macaos
Hbicesckuii 2ocyoapcmeennviil mexuuyeckuil ynugepcumem, Poccus, Howcesck
B crarhe aHaNM3MPYIOTCS THIBI YUTATENCH W pa3iiUuHbIC BUJABI YTEHHS. [IpecTaBiieHbl Pe3yJIbTaThl KOHIENTYAIbHOTO
aHaJM3a HOBBIX BUJIOB YTEHHS — KOHCTPYKTHBHOTO M KOPPEKTHUPYIOLIEro yTeHHs. [lepBblii B YTCHUS CBSI3aH C HOBOM
(hopMoii 3TEKTPOHHBIX U3MAHUN U ¢ MAKCHMAJIBHOW COTJIACOBAHHOCTHIO KOMIIOHEHT CHCTEMHOW CHUTYaIliH, OMUCHIBAIOMICH
KOHCTPYKTHUBHYIO JICITEIBHOCTh CyObEKTa, M HAMPABJICH HA TOCTIKEHUE HauBbICHIeH Y3 PEeKTUBHOCTH MPOdECCHOHATBHOM
JIeITeNIbHOCTH KOHKPETHOTO cyObekTa. BTopoii — cBA3aH ¢ MOHUTOPHHIOM ICUXO()H3HOIOTMYECKOTO COCTOSIHHUS YNTATEIS
U YIpaBJICHHEM €r0 BHUMaHUEM U HAarpy3KOH B MPOIECCEe YTEHHS HAa OCHOBE MOJCIMPOBAHMS ONITHMAIILHBIX PEXHMOB YTe-
Hust. PaccMoTpensl po0ieMbl M BO3MOJKHBIE HampaBiieHus: nccaenoannii. Hosele U T-penienuns: cTposiTcss Ha OCHOBE CHH-
Te3a METOZ0B KHOSPHETHKHU U TMOCPHETHKH, KOTHUTHBHBIX M BBIYUCIHTEIBHBIX HAYK.
ABOUT CONSTRUCTIVE AND CORRECTIVE READING / S.G. Maslov (Izhevsk State Technical University, Izhevsk, Rus-
sia). Types of readers and different reading methods are analyzed in this paper. Problems and foundations of creation of
new reading methods: constructive and corrective reading, are discussed. The first method is connected with a new form of
electronic editions and maximum coordination of system situation components. It describes a constructive activity of a per-
son, for the achievement of the top efficiency of his/her professional activity. The second one is connected with monitoring
the reader's psychophysiological state and his/her attention and intensity control into the reading process based on model-
ing optimal regimes of reading. Problems and possible directions of the research are considered. New IT-solutions could be
created on the basis of the synthesis of cybernetics and libernetics, cognitive and computer sciences.
IPOBJIEMbBI YIIPABJIIEMOI'O ITIEPEXOJA K HOBEVMIIINM WHHOBAIIMOHHBIM YKJIAJIAM
FO.C. 3aryauBetep
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
HUccnenyrores GpyHIaMEHTANBHBIC acHEKThl MPOOJIEM YIPABIAEMOr0 Mepexoja K HOBEHIIMM HMHHOBAI[MOHHBIM YKJIAJIaM.
PaccmatpuBaroTcs 3aKOHOMEPHOCTH Pa3BUTHSL MI00ATBHOI KOMIIBIOTEPHOH cpeaibl. PaccMaTpuBaroTest riobaibHbIe MPOsiB-
JIeHHs1 OOLIECHCTEMHOTO KOMITBIOTEPHOTO KPHU3UCA U €ro BIUSHUE Ha Pa3BUTHE COLIMOCHUCTEMBI. BBISBIAIOTCS MIEPBONPHYH-
HBI KOMITBIOTEPHOTO Kpu3uca. Ha ypoBHE KOMITBIOTEPHOW aKCHOMATHKHU MPEIUIAraloTCs PEIICHUs, YCTPAHSIOUINE epPBO-
HOPUYHHBI KOMITBIOTEPHOro Kpusuca. OOCYKAalTCss MpoOJIeMbl YIPABIIEMOro Mepexoja K HOBSHIIIMM WHHOBAIIMOHHBIM
YKJIa/IaM.
PROBLEMS OF THE CONTROLLED TRANSITION TO THE NEWEST INNOVATIVE WAYS / Yu.S. Zatuliveter (Institute
of Control Sciences, Moscow, Russia). Fundamental aspects of problems of controlled transition to the newest innovative
ways are investigated. Laws of development of the global computer environment are considered. Global displays of system-
wide computer crisis and its influence on development sociosystem are considered. Original causes of the computer crisis
are revealed. At a level of computer axiomatics, the decisions eliminating original causes of the computer crisis are offered.
Problems of controlled transition to the newest innovative ways are discussed.

31 aHBaps, yetBepr / January 31, Thursday
15-00 — 18-30
BK3 /LCH
Ci0kHBIE CHCTEMBI B IKCTpPeMaIbHbIX ycaoBusx 111
Complex Systems in Extreme Conditions 111
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HUCIHOJb30BAHUE METOJ0OJIOI'NN UCKYCCTBEHHBIX OBIIECTB JJISI OPTAHU3AIINUA
KOJIJIEKTUBHOM JESITEJIBHOCTH
B.JI. Makapos
Lenmpanvuwiii sxonomuxo-mamemamuuecxkuti uncmumym PAH, Poccus, Mockea
USE OF ARTIFICIAL SOCIETIES’ METHODOLOGY FOR THE ORGANIZATION OF COLLECTIVE ACTIVITY / V.L.
Makarov (Central Economics and Mathematics Institute, Russian Academy of Sciences, Moscow, Russia)
O TOUHBIX METOJIAX BTYMAHUTAPHbBIX HAYKAX
A.B. I'magkni
Mocxkosckuii uncmumym omxpbsimozo obpaszosanust, Poccus, Mockea

Jlokutas| MOCBSAIIEH aHAM3Y TPHUYKH, 3aTPYAHAIONINX PA3BUTHE T'YMAHUTAPHBIX HAYK [0 €CTECTBEHHOMY ITyTH, COCTOAIIEMY
B YTOYHEHHUH MMOHATHH U METOOB, CBA3aHHOM BO MHOTHX CIIy4asX — HO JAJIEKO HE BCErja — C MCIOIb30BaHHEM MaTeMaTH-
YecKoro amnmapara. [ TaBHbIMU NPUYUHAMH, TI0 YOKIECHHUIO aBTOPA, SIBISIFOTCS IIUPOKO PACIPOCTPAHEHHBIE CPEIU TyMaHH-
TapHBIX YYEHBIX OUIMOOYHBIE MHEHHS: YTO 3aKOHBI, TOCIOICTBYOIIME B MUPE YEIOBEUECKOTO yXa, KapJHUHAILHO OTINYa-
FOTCSI OT 3aKOHOB MPHUPOJIBI; YTO TOYHBIE METOBI — TO YK€ CaMOE, YTO MATEMATUYECKHE; YTO B MATEMATHKE [[CHTPAILHOE
MECTO 3aHMMAIOT BhrurcieHus. [Ipu conocTaBieHun ¢ paktaMu U CTPOrOM JIOTHYECKOM aHAITU3E OMIMOOYHOCTh ITHX MHE-
HUIA CTAHOBUTCS 04YeBUAHONU. CBOU PacCyICHHUS aBTOP WLIIOCTPUPYET Ha IPHUMEpe Hanbosee OJIM3KOH eMy I'yMaHUTapHON
HAYKHU — JIMHTBUCTHKH.

ON EXACT METHODS IN THE HUMANITIES / A.V. Gladkij (Moscow Institute for Open Education, Moscow, Russia).
The author is thinking which drawbacks arise on the way of the humanities towards exactness and objectivity. The main
drawbacks, in author’s judgment, — widespread among specialists in the humanitties erroneous opinions. that laws reigning
in the world of the human spirit are cardinally different from laws of nature; that exact methods are identical with mathe-
matical ones; that in mathematics central place belongs to calculations. Confronting with facts and strict logical analysis
make erroneousness of these opinions evident. Author’s considerations are illustrated on example of linguistics.

Ob TH®OPMALIUOHHBIX TPOLECCAX U JIUHI'BUCTUKE 21 BEKA
Bsiu.Bc. UBaHOB
Hucmumym meopuu u ucmopuu mMupogou Kynemypsi Mockogckozo 2ocydapcmeenno2o yHugepcumema
um. M.B. Jlomonocosa, Poccusi, Mockea

VYCTHBIA AOKIAA [0 MaTephaliaM MHOTHX MyONHMKAaIUii, B TOM 4HCle: «3aJadyd U MEPCIEKTHBBI HAYK O YEJOBEKE)»
http://www.polit.ru/lectures/2007/09/17/ivanov.html, «JIMHTBUCTHKAa TPETHETO THICSIUYENETHs: Bompockl k Oymymemy»
http://www.lrc-press.ru/downloads/ivanov.pdf.

ON INFORMATION PROCESSES AND LINGUISTICS OF 21 SENTURY / Viach.Vs. Ivanov (Theory and History World
Culture Institute. Lomonosov State University, Moscow, Russia). An oral address in accordance to the materials of may
publications, involving: “Tasks and perspectives of the human sciences”
http://www.polit.ru/lectures/2007/09/17/ivanov.html (in Russian), “Linguistics of the third millennium. Questions to the
future” hitp://www.lrc-press.ru/downloads/ivanov.pdf (in Russian).

DEVELOPMENT OF A MANAGEMENT LANGUAGE THAT ALLOWS INTERDISCIPLINARY,
INTERNATIONAL, INTERPERSONAL DISSEMINATION OF SCIENTIFIC KNOWLEDGE FOR THE
BENEFIT AND UNDERSTANDING OF ALL
J.L. Bedell
Rising Phoenix LLC. USA, Biosphere Systems International, Tucson, Arizona, USA
K.Y. Biel
Institute of Basic Biological Problems RAS, Pushchino, Moscow Region, Russia
Biosphere Systems International, Tucson, Arizona, USA
Research Center for Food and Development, Hermosillo, Sonora, Mexico
The focus of this paper is to bring forth the questions that we as a scientific community have failed to give our full attention
and responsibility to. It is not intended as an indictment but rather an attempt to get us to re-focus on our responsibilities
and where we might be spending our research monies and time. It is an attempt to have us all accept and recognize our re-
sponsibility to each other and our Biosphere. We must develop the “we” concept as to the sharing of our intellect and re-
search so our World will survive. We must leave the “I”” concept for the politicos and CEO’s. Their interest is “short term”.
We are not developing any new knowledge that is not readily available. But rather a centralizing of the knowledge already
researched but place in storage and isolated from the “main stream”. We must also address how we will distribute this

knowledge without the interpretation and misuse by others in our geo-political and socio-economic sectors.
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CJIO)KHBIE CUCTEMBI - WJIEHTU®UKALIMS U YIIPABJIEHUE: OPTAHU3ALIMSI KOJUIEKTUBHOM
JEATEJABHOCTHA
H.H. Boponuos
Hucmumym npobaem ynpaenenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea

PaccmatpuBaeTcsi: — COCTOSHUE MPOOIEMBI; — MOTPEOHOCTH; — POJIb BBIYUCIUTEIBHBIX METOIOB; — TPYAHOCTH Pa3BUTHSI
UH(OPMALMOHHBIX TEXHOJOTHIl, — TPYTHOCTH PEUICHUS MEXKIUCIUILTMHAPHBIX MPOOJIeM; — MOJXObI K TPEOJOICHHIO BO3-
HUKAIOIIUX TPYAHOCTEH; — MOAXOMIBI K aBTOMaTH3AIlMH CO3IAHUSI CEMaHTUYCCKOM CETH CHCTEMbl HAyYHOTO 3HAHUS, HOBOU
KOMIIBIOTEPHOH ACAyKTUBHOW CHCTEMbI CHHTE3a U UCCIICIOBAHUS OMMCAHUI CIIOKHBIX SBJICHUH — OCHOBBI HH(PPACTPYKTY-
PBI — Cpeibl, MO3BOJISIOIIEH peatn30BaTh OPraHU3aIMI0 KOJUIEKTUBHON JCATEIbHOCTH, PELIaTh O0bEIUHEHHBIMU YCUITUSIMU
Ba)XKHEH e 3a/1a9H.

CONTROL PROBLEMS, SYSTEMS IDENTIFICATION: ORGANIZATION OF COLLECTIVE ACTIVITIES / I.N. Vorontsov
(Institute of Control Sciences, Moscow, Russia). A new approach to solving interdisciplinary control problems over large-
scale system is considered. The research and development necessary to create automated methods to build a semantic web
for science is explored. The key ideas about a semantic basis for a scientific system language would allow the gap between
ideas represented by natural and formal languages of different mathematical disciplines and computer science to be
bridged; thus an effective cybernetic infrastructure for collective activities could be developed.

31 anBaps, yetBepr / January 31, Thursday
15-00 — 18-30
3C/MH

A3poKocMHYeCKHe NPUJIOKEHHSA

Aerospace Applications
METO/I ABTOHOMHOM CTABUJIN3ALIMA YIIPYTUX KOJEBAHUM JE®OPMHUPYEMBIX
KOCMUWYECKHX AIIIMTAPATOB ITPU YIIPABJIEHUU OPUEHTAIMEN C UCITOJIb3OBAHUEM
KAJIMAHOBCKOI'O HEHUBAHUSA M®-KOOPANHAT JABUKXEHUSA
A.C. Epmuios, T.B. Epmunosa, B.M. CyxaHos
Hucmumym npobnem ynpasnenus um. B.A. Tpanesnuxosa PAH, Poccus, Mockea
Jnst crabumusanuy ynpyrux KojeOaHHi, Bo3OY)KZaeMbIX NPH YIPABICHUH OpHeHTanued nedopMupyeMbIXx KOCMHYECKUX
anmnapatoB (JIKA) npeanaraercs HCIONB30BaTh CUCTEMY YIIPABIECHHUS C IByMsl HE3aBUCUMBIMHU MCIIOJIHUTEIbHBIMU OpraHa-
MH, OZIMH M3 KOTOPBIX CO3/IaeT YIPaBIISIOIINE BO3JICHCTBHS, MMOAEpKIBatoIIre Tpedyemyto opueHrtarmio JIKA, a Bropoii
OCYIIECTBIISICT CTAOMIM3ALUIO YIPYTHX KoebaHuii KOHCTpYKUuK. [1pu pemennu o0enx 3a/1a4 UCTIONB3YIOTCS MOy4aeMble
B peaslbHOM BPEMEHH KaJIMaHOBCKHUE OLIEHKH MoJanbHO-(pu3ndecknx (M®P) koopauHat yrpyroro oObeKTa, mo3BosIsOIre B
MIEpBOM NIPHOJIM>KEHUN 00ECTIEYUTh aBTOHOMHOCTD YIPABJICHHH OKECTKHM» U «yIpYruM» ABrxeHusMu JIKA.
A METHOD OF INDEPENDENT STABILIZATION OF FLEXIBLE OSCILLATIONS OF DEFORMABLE SPACECRAFT
UNDER ORIENTATION CONTROL BY USE OF THE KALMAN ESTIMATION OF MP-COORDINATES / A.S. Ermilov,
T.V. Ermilova, V.M. Sukhanov (Institute of Control Sciences, Moscow, Russia). For stabilization of the elastic oscillations
arisen under control of orientation of a flexible spacecraft (FS) it is offered to use a control system with two independent
effectors, one of which creates the operating influences supporting demanded orientation of the FS, and the second one
carries out stabilization of elastic fluctuations of the construction. Under solving both the problems Kalman estimations
modal-physical (MP) coordinates of the elastic object, received in real time, are used, allowing as a first approximation to
provide autonomy of “rigid” and “elastic” movements control.

CPABHEHHUE ABYX AJITOPUTMOB AJJAIITUBHOI'O YIIPABJIEHHUA: IPAMOI'O U
UAEHTUO®UKALIMOHHOI'O, IOCTPOEHHOI'O HA YIIPOIIEHHBIX YCJIOBUAX AJAIITUPYEMOCTHU
C.I1. Kpyraos, P.A. Cerequn, O.A. Cokosio, M.B. lllymapun
Hprymckoe gvicutee soenHoe aguayuonnoe undiceHepHoe yuunuwe (6oennviil uncmumym), Poccus, Hpxymck
Ha xadyecTBEeHHOM ypOBHE IPOM3BOANTCS CPaBHEHHE NPSIMOTO ajlrOPUTMa aJIalITUBHOTO YNPABICHUSI U UAECHTH(UKALNOH-
HOTO0, IOCTPOCHHOTO Ha YIPOLICHHBIX YCIOBHUAX aJalTHPYEMOCTH C UCIIOJIb30BaHHEM STAJIOHHOI MOJEIHN B 33/1a4e yIpaB-
JIeHHs1 JTUHAMHUYECKUM OOBEKTOM C HEHM3BECTHBIMH NapaMeTpaMH M HEKOHTPOJIHPYEMbIMH Bo3MyLIeHHsMH. [IpuBomsaTcs
Ppe3yJIbTaThl CPABHEHUS AITOPHTMOB NIPH PEILICHUH 3314 aIallTUBHOTO NAPUPOBAHUS CTYIICHYaTOrO0 BOSMYIICHHUS caMoJjIeTa
pH cOpoce Tpy3a U aJalTHBHOIO YIPaBICHHUS CaMOJIETOM IIPH BHITOJIHEHUH MPOTHBOPAKETHOIO MaHEBpa «Kaxymikay. [1o-
Ka3bIBaeTCA, YTO JUIS 3a1a4, CBA3AHHBIX C aBTOMAaTH3alMel YNpaBICHHs BHICOKOMAaHEBPEHHBIM JIETAaTEIbHBIM alllapaToM,

UIeHTH(UKALMOHHBIA allrOPUTM aJalTaluy 0oJiee IPEeaIIOYTUTENICH.

COMPARING TWO ALGORITHMS OF ADAPTIVE CONTROL: THE DIRECT ALGORITHM AND THE
IDENTIFICATION ALGORITHM BASED ON SIMPLIFIED CONDITIONS OF ADAPTABILITY / S.P. Kruglov, R.A. Sege-
din, O.A. Sokolov, M.V. Shusharin (Irkutsk Military Aviation Engineering School (Military Institute), Irkutsk, Russia).
Qualitatively, comparing the direct algorithm of the adaptive control and identification algorithms derived by use of simpli-
fied conditions of the adaptability using the reference model in the problem of a dynamic plant control with unknown pa-
rameters and unobservable disturbances is implemented. Results of comparing the algorithms under solving the problems
of adaptive counteracting benched disturbance of an aircraft under falloff a cargo and adaptive control of an aircraft under
implementing anti-missile maneuver “tub”. It is shown that for the problems concerned with automation of control of a
highly maneuverable aircraft the identification algorithms is more preferable.
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MO/IEJIb OIIIMBOK U3MEPEHUS BEKTOPA TAPAMETPOB JIBUKEHUSA JIA CACTEMOM
TEXHUYECKOI'O 3PEHUSA
B.A. I'puunn
Hnemumym xocmuueckux uccneoosanuti PAH, Poccus, Mockea
B noxnane npencrasieHa MoJieb OIIMOOK H3MEPEHHUS BEKTOpaA MapaMeTPOB JBIKCHUS JIETATEIBHOTO arnmapara (JJMHEHHbBIX
W YIJIOBBIX NepeMelieHnii). Moens npegHa3HaueHa sk OLlEHUBaHUS B peajlbHOM BPEMEHH OIIMOOK M3MEPEHHs] BEKTOpa
MapaMeTpOB JIBI)KCHHUS JIETATEIFHOTO allapaTa B 3aBUCUMOCTH OT TPAGKTOPHH €TI0 JABHKEHUS, YIIIOBOH ANHAMUKH, a TaK-
JKE XapaKkTepa BU3UPYyEeMOW MOBEPXHOCTH. TakKe OLEHKH MCHOIb3YIOTCS MIPU KOMIUIEKCHPOBAaHUN PE3yJIbTaTOB U3MEPEHHUH
Pa3IMYHBIX U3MEPUTEIILHBIX CHCTEM (IAaTYMKOB) JUIS PEIICHUS 33144 YIPABICHHS ITOJICTOM.
A MODEL OF ERRORS OF MEASUREMENT OF THE PARAMETER VECTOR OF MOVEMENT OF AN AIRCRAFT BY
A SYSTEM OF COMPUTER VISION / V.A. Grishin (Institute of Space Research, Moscow, Russia). In the paper, a model of
errors of measurement of the parameter vector of movement of an aircraft (linear and angular moving). The model is in-
tended to real-time estimating errors of measurement of parameter vector of movement of an aircraft in dependence on the
path of its movement, angular dynamics, as well as a character of the sighted surface. Such estimates are used under inter-
connecting results of measurement of different measurement systems (sensors) to solve the flight control tasks.
K BOITPOCY ®OPMHUPOBAHUSA STAJTOHHBIX U30BPAKEHUH JIJIS1 ONITUKORJEKTPOHHOI
BOPTOBOM CUCTEMbBI ABTOMATHYECKOI'O PACIIO3HABAHHUS OBBEKTOB
I'.B. AnuesB, A.A. Makapenko, JI.C. Typuenuxui
OAO «Hayuno-npoussoocmeennoe npeonpusimue «Padap MMC»y», Poccus, Cankm-Ilemepoype
B noknane obcyxneHbl MeTOAbl POPMUPOBAHMS ITAJOHHBIX M300paKEHUH [UIsl PACIIOJIOKEHHON B OECIIMIIOTHOM JIETaTeNb-
HOM arnmnapare O0pTOBOI CHCTEMBI aBTOMAaTHIECKOTO paclio3HaBaHUs 00BEKTOB.
ABOUT THE REFERENCE IMAGES DEVELOPMENT FOR UAV OPTOELECTRONIC ONBOARD AUTOMATIC
TARGETS RECOGNITION SYSTEM / G.V. Antsev, A.A. Makarenko, L.S. Tournetsky (“Radar mms” JSC, Saint Peters-
burg, Russia). In the report, the reference images development methods for UAV optoelectronic onboard automatic targets
recognition system are discussed.
HEKOTOPBIE METO/Ibl OBPABOTKH TEILIOBBIX JIUCKPETU3UPOBAHHBIX U30BPAKEHUN
ABYXMEPHBIMU IU®POBLIMU ®PUJIBTPAMHU
B.1O. Boakos, A.A. Makapenko, JI.C. Typueuknuii, B.A. Poraues
OAO «Hayuno-npoussoocmeennoe npeonpusimue «Padap MMC»y», Poccus, Cankm-Ilemepoype
B nokiane npuBeseHO CpaBHEHUE HEKOTOPHIX METOJOB OOpPa0OTKH TEIUIOBOTO M300pa)KEHHS B PA3IMUHBIX JIBYXMEPHBIX
CTIIaXHBAIOIINX, TU(depeHIMPYIONIX U MEJUAHHBIX (QHIBTPAX.
SOME METHODS OF THE THERMAL (INFRARED) DIGITAL IMAGES PROCESSING BY THE 2-D DIGITAL FILTERS
/ V.J. Volkov, A.A. Makarenko, L.S. Tournetsky, V.A. Rogachev (“Radar mms”, Saint Petersburg, Russia). The report in-
cludes a comparison of some infrared image processing methods based on 2-D smoothing, differential and median filters.
IMOMEXOYCTOUYUBOCTh ®A30BOI OLIEHKH PACCOI'JTACOBAHHUSI B MHOTI'OKAHAJILHON
CJIEJAIIEN NEJEHTAIIMOHHOM CUCTEME
B.C. I1asjos, JI.C. TypHeuxmnii
OAO «HIIII «PAHAP MMCy, Poccus, Cankm-Ilemepoype
AHaNMNU3UPYIOTCS CTATUCTUYECKUE XAPaKTEPUCTHKU JUCKPUMHUHATOPOB MHOTOKAHAJBHOM ClIeNIel MeeHralluOHHONW ChC-
TeMbI ITpK (a30BoM mpouenype GOpMUPOBaHHS CHUTHAJIOB YIJIOBOI'O PacCOTIIACOBAHMUS JUIA JIOKAIIMOHHOTO O0BEKTa, COOT-
BETCTBYIOIICH YCIOBHSM KECTKOTO aMIUIUTYAHOTO OTPaHMYECHUS] NPUHUMAEMBIX CHTHAJIOB. Pe3ynbTaThl aHaIM3a Jar0T KO-
JIMYECTBEHHBIE ITOKA3aTeNM yXYALICHUS! TOYHOCTH MEJCHIOBaHMS JIOKAIMOHHOTO OOBEKTa B HCCIELYEMBIX YCIOBHUSX II0
CPaBHEHHUIO CO CIIydaeM OINTHMAJIbHON aMIUTUTYIHO-()a30BOM peaju3aliii HCCIeNyeMbIX JUCKpPUMHUHATOpOB. IIpu sTOM
MO0Ka3aHo, YTO ()IIOKTYaI[IOHHAS MTOTPEIIHOCTD CIE/AIIeH CHCTEMBI B 00JIACTH MaJIbIX OTHOIIEHMH CHUTHAJI-IIYM MHWHH-
MaJIbHa NP YKCJIEe KaHAJIOB IEJICHIOBAHHS, PABHOM TPEM.
NOISE IMMUNITY OF AN ERROR PHASE VALUATION FOR MULTI-CHANNEL TRACKING BEARING SYSTEM /
V.S. Pavlov, L.S. Tournetsky (Company “Radar MMS”, St. Petersburg, Russia). Statistical characteristics are analyzed for
discriminators of multi-channel tracking bearing system with a phase procedure of angle error signals performance for
radar target, s corresponding to the conditions of strict amplitude limiting for received signals. Analysis results present the
indices of bearing accuracy deterioration for radar target under the studied conditions in comparison with the case of op-
timal amplitude-phase discriminators realization. At that, it is shown that fluctuation inaccuracy of tracking system in area
of low signal-noise ratios is minimal when the bearing channels number is equal to three.
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YKA3ATEJIb JOKJIATOB / PAPER INDEX

ANULOVA 5108 TYBAPEB 1108 HTYEH 2304
BEDELL 6204 IOAHUJIOB 5201 HUXETOPOJNLEB 4302
BIEL 2203 INUTO 1402 HOBOKPEIIEHOB 5308
GOLLNER 3207 IOIMUTPEHKO 5209 HOBOCEJIBLIIEB 1302
HRUSAK 1206 IOBPOBUMIOB 5112 HOBOCEJIBLIEB 1303
IZADI 3204 OYHUYKMHA 4306 OBCENSH 5207
LEONOV 011 ETOPIMH 1102 OBCENSH 5208
MARKOVICH 022 EPMMUJIOB 6301 ONEMKO 3116
MARKOVICH 5111 KAPKUX 1105 [IABJIOB 6306
MILLER 1202 BAJNOPOXHEIM 5106 ODAPIWIEBA 3113
MONACO 1201 BATYJIUBETEP 5312 [NOHSATCKUMN 1111
NAZIN 012 BEHBUH 5304 [IOCEJIEHOB 2305
NIKIFOROV 1203 B0TOB 3104 [IOCEJIEHOB 2306
PANCHELYUGA 4203 BHBEUH 3119 IPEOBPAXEHCKAS 5103
PEDRAMI 3203 MBAHOB 1115 [IPOMEICJIOB 5306
PUCHER 3206 MBAHOB 6203 INPYIHMUKOB 1403
REAZ 3205 UTHATBLEB 5115 INPYIHMUKOB 3105
RIGATOS 1204 UILUYEB 5205 PYCAHOB 1101
SEKRETENKO 2205 UIBLIOKOB 4311 PHKOB 1404
SOKOLOV 3101 UIBLIOKOB 4312 PHKOB 5301
STARKOV 1205 MHXEBATKUH 2207 PHKOB 5302
TOLLET 3202 KAPAEYTOB 1106 CAMOXMHA 1304
VORONTSOV 4202 KAILIOEA 1113 CAMOXMHA 1305
ZENGER 3201 KAWKWH 2201 CANIPOHOB 5309
ABEPUHA 5102 KUPBLSHOB 3303 CUPABETIMHOB 3114
ATAPOHSH 1116 KOJIHOTOPOB 5104 CKOBEJIEB 3302
AJJEKCAHJIPOB 1114 KOHOHOB 1110 CMUPHOBA 3103
AJIEKCEEBCKUM 5303 KOIIECOB 5206 CYXMHUH 3301
AHTOHOB 4304 KOCTOTJIOTOB 3110 CYXOBOJLCKUA 2204
AHTOHOBA 1401 KOCTOTJIOTOB 3111 CYSTHUHOB 1301
AHTOHOBCKAS 3106 KOUYAPOB 3304 CHCOEB 1103
AHYJIOBA 5107 KPYTJIOB 6302 TAJATAEB 3107
AHIIEB 6304 KYTEJBb 3108 TEPHOBAA 2303
AXOBAJQBE 3115 KY3HEIIOB 5117 TKAYEHKO 5204
BAXTAJLBE 2309 JIOBAHOB 3307 TOPTAIIOB 1107
BOBOSH 3305 MAKAPOB 6201 TOPTAIIOB 2310
BPOHHMKOB 3112 MACJIOB 5311 TPOSSHOBCKUMA 3109
BYHUY 4206 MATAJEI KU 5105 ®ETHUCOB 5101
BATYTHUH 5305 MEJBEOEB 5113 ®JIEPOBA 4301
BOJIKOB 6305 MEJIEHTBEB 3306 XAJUH 3121
BOJIOCOB 3120 MUCPUXAHOB 2301 XJIEBONPOC 021
BOPOHIIOB 6205 MUCPUXAHOB 2302 XOOANMHCKUN 1104
TEHKUH 2308 MUCPUXAHOB 3117 XPAHUIIOB 5307
TEPACHMOB 5310 MUCPUXAHOB 3118 IIBETKOB 4303
TEPACHMOBA 5114 MUTPUIMIKUH 5202 YAIEEB 1112
TUHCBEPT 1117 MUTPUIMIKUH 5203 YEPBOHEHKMC 4204
TUTEJB3OH 2202 MUXAJECKUN 4207 WAMKUH 5109
TIAOKUNA 6202 MOTUJIIEBCKAS 4201 WAMKUH 5110
TONSAHIOMHA 5116 MOMCEEB 2307 WBEIOB 4305
TOPBHUI] 4309 MOPTYJIHNC 2206 OCYIOB 4307
TOPBHI] 4310 HABUH 4205 I0OCYIIOB 4308
TPAYEB 1109 HABUIOB 013 SIKOBEHKO 3102
TPUIIMH 6303 HACEJIKMH 2311
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