CONTROL SCIENCES

Hay4HO-TexHu4Yeckumn

XypHan
6 HomepoB Brog
ISSN 1819-3161

YYPEOUTEJ1b

UHcTUTYT Nnpo6nem ynpaeneHns
nmMm. B.A. Tpane3uunkosa PAH

FnaBHbIV pepakTop
A.A. HoBukoB

3amecTuUTenu rnaBHoro
pepakTopa
J1.MN. BopoBckux, ®.P. MaweHko

PepakTop
T.A. lnapkoBa

Bbinyckalowmin pegaktop
J1.B. MeTpakoBa

UspaTennb
000 «CeHCullaT-KoHTpon»

Appec pegakunu

117997, 'CIN-7, Mockga,

yn. NpodcotosHag, o. 65, k. 272.
Ten./dakc (495) 334-92-00

E-mail: pu@ipu.ru
www.ipu.ru/period/pu

OpuruHan-maket

1 3N1EKTPOHHAsA BEPCUSA
NnoAroTOBNEHbI

000 «AgsaHcepn, ConioLH3»

OTneyaTaHo C roToBbIX ANANO3UTMBOB
B Tnorpadwun NrKC

MognncaHo B nevatb
21.07.2008 r.

3aka3 Ne PB508

2KypHan 3apernctpmpoBaH
B MuHucTepcTee
Poccuiickon denepaunn
no Aenam neyatu,
TenepaavoBeLlaHns

1 CPeOCTB MacCOBbIX
KOMMYHUKaLMI

CB1OETEeNLCTBO O peErncTpaumm
M Ne77-11963
o1 06 mapTa 2002 .

XKypHan BxoauT B MNepeyeHb BeayLmx
PELLEH3NPYEMBIX XYPHAIOB 1 N3AAHWUNA,
B KOTOPbIX A0JIXKHbI ObITb ONYy6IMKOBaHbI
OCHOBHbI€ Hay4Hble pe3yNbTaThbl
auccepTaumin Ha couckaHne y4eHom
CTeneHn 4oKTopa U kKaHanpata Hayk

MoanucHble MHOEKCHI:

80508 1 81708 B kaTanore Pocneyatn

38006 B 06LEOVHEHHOM KaTasore
«[Tpecca Poccuum»

%) ~ ~

NPOBJIEMbI

YINPABJIEHUA
2.2008

CONEPKAHME

AHanu3 ¥ CUHTE3 CUCTEM ynpaBneHua

®yprar U.B., lIpikynoB A.M. PobGacTHoe yrnpaBieHue HECTAlMOHAPHBIMU HEJIM-

HEMHBIMM CTPYKTYPHO HEOIPEACTIEHHBIMU OOBEKTAMM. . . . o o v o o v e v e v e 2
XKykoB B.II. O rpy00CTH HEJIMHEMHBIX TUHAMUYECKUX CUCTEM . . . . . .. .. .. .. 8
Capaes I1.B. MHoroiiaropoe onTMuMajJbHOE HEMPOCETEBOE YIpPAaBACHUE . . . . . . . 14

Mutpumkun FO.B., Kopocrenés A.fI. CucteMa ¢ MporHo3upymolleil Moaeibio
IUIS1 yripaBieHus] (GOPMOIl U TOKOM TIJIa3Mbl B TOKAMAKE . . . . v v v v v v v e e e n . 19

Matematuyeckue npobnembl ynpasnesna

Knemes A.C. Konuenuusi 6aHKa MaTeMaTUYeCKUX 3HAHUN [UIST HAyYHBIX
uccaenoBanuii. Y. 2. MHTepakTBHOE (hOpMUPOBAHUE UHTYUTUBHBIX
JOKAZATEITBCTB & « « o v v o v e e et e e e e e e e e e et e e 26

YnpasneHue B COLMANLHO-3KOHOMUYECKUX CUCTEMAX

JleonoB I'.A. [lunamuyecke MPUHIMITEI TIPOTHO3UPOBAHUS U YIIPABIEHUS . . . . . 31

Baxtu3un A.P. [Ipumenenne CGE-moneneit st oteHku 3¢ GeKTUBHOCTI
YIPABIEHYECKMX PELLIEHMM . . o o v o v et e e e e et e e e e e e e e i e e e e 36

YUxaprumsuwim A.I'. PedaekcuBHBIE UTpHI: TpaHChOpPMaLUs CTPYKTYp UHDOP-
MUPOBAHHOCTH . . o\ v vt e it et e e e e et e e e e et e e e e e e 43

IMankosa JI.A., Ilponuna B.A. UHdopMalimoHHO-aHanuTUUYECKAsT TTOAAEPXKKA
YIpaBlIeHUS XKUJIUIIHO-KOMMYHAJIbHBIM XO3SUCTBOM (Ha MpUMepe IIaHUPOBAHUS
KAMUTATBHOTO PEMOHTA) « « ¢« v v e et e e e e e e e e e e e e e e e e e e 49

WHchopmaumuoHHbIe TEXHONOrUM B YyNPaBAEHUN

Acpatan P.D. MexcepsepHas Mapiupytusaius HTTP/SOAP-B3aumoneiicTBuii
B PACTIPEACTICHHBIX CHUCTEMAX . . o v v v e et e et et et e e e e et e 57

Axkcénosa I'.Il. O pyHKUIMOHAIBHOM TUAarHOCTUPOBAHUM AUCKPETHBIX
YCTPOIWCTB B YCIOBUSIX PAOOTHI C HETOYHBIMU HAHHBIMHU. . . . . . o o oo oo e e 62

IHasenses B.B., I1aBeanes C.B. BriGop BapraHTa crCTEMBI 3alIUTHI IEHTPOB
OOPAOOTKH HAHHBIX . .+ o o v o e te e e e e e et e e e e e e e e e et e e 67

Ynpasnexue B MeiuKo-61onornyeckux cucremax

Nuxesatkun E.B., Herosoposa B.A., Casuenko A.A. u ap. [Toporosbie a3¢GbeKTh

B YIPABJICHUU TMOMYJISALMOHHON AMHAMUKON PaKOBBIX KJIETOK B OpraHusme . . ..73

XpoHuka

III Bcepoccuiickas MoyionexkHasi KOHGEPEHLIMS 10 IMpobieMaM yIpaBIeHUs

(BMKITY 2008) . . o o o ot et e e e e e e e e e 81
% %k 3k

Contents and abstracts . . ... ... .. ... 87

D ~ ~ ~


http://rucont.ru/efd/175073
http://rucont.ru/efd/175073
http://rucont.ru/efd/175073
http://rucont.ru/efd/175073

D %) ~ ~

CONTENTS & ABSTRACTS

%

CONTENTS & ABSTRACTS

ROBUST CONTROL OF UNSTEADY-STATE
NONLINEAR STRUCTURALLY UNDEFINED
OBJECTS . ... . 2

Furtat I.B., Tsykunov A.M.

The robust control problem for unsteady-state non-
linear in output objects under a priori, functional, and
structural uncertainty is solved. In process of system op-
eration, the order of its mathematical model can change
in unpredictable way. The solution is based on the ap-
plication of a robust algorithm enabling the compensa-
tion of this class of uncertainty. The control system's ef-
ficiency is proved, and the simulation results are in-
cluded.

Keywords: robust control, nonstationary, nonlinear con-
trol plant, prior, functional, structural uncertainty, observer,
Lypunov function.

ON THE ROUGHNESS OF NONLINEAR DYNAMIC
SYSTEMS ... .. 8

Zhukov V.P.

The conditions under which the stability type of the
equilibrium state of a Lyapunov-type random-order non-
linear dynamic system would not change under any rela-
tively small linear or nonlinear perturbances of its
right-hand member (roughness in the sense of stability
type conservation). Nonlinear components of right-hand
members of the original (unperturbed) system and non-
linear perturbances of those right-hand members are con-
sidered to belong to a wide class of nonlinear functions
containing both analytic functions and various classes of
nonanalytic functions. Sufficient and necessary roughness
conditions are derived.

Keywords: nonlinear dynamic system, roughness, stability
type.

OPTIMAL MULTISTEP NEUROCONTROL . ... ... 14
Saraev P.V.

Optimal control of dynamic systems based on
feed-forward neural network models is discussed. A mul-
tistep optimal control algorithm using direct propagation
neuron network structure is developed. The algorithm
takes uses the superpositional structure of a neuron net-
work and into account the long-term influence of control
signals on the controlled object. The algorithm can be ap-
plied commercial companies management.

Keywords: neural networks, neurocontrol, dynamic sys-
tems.

A SYSTEM WITH PREDICTIVE MODEL
FOR PLASMA SHAPE AND CURRENT CONTROL
INATOKAMAK .. ... ... . o 19

Mitrishkin Yu.V., Korostelev A.Ya.

The results of synthesis and simulation of system with
a predictive model for plasma shape and current control
in a tokamak are presented. The comparison against a sys-
tem with an H robust controller in the feedback loop is
undertaken. Some features of model predictive control
application to the magnetic plasma control problem are
discussed.

Keywords: model predictive control, robust control, feed-
back, system synthesis, modeling, plasma magnetic control,
tokamak.

A CONCEPT OF A MATHEMATICAL KNOWLEDGE
BANK FOR SCIENTIFIC RESEARCH.

P. 2. INTERACTIVE FORMATION OF INTUITIVE
PROOFS . .. . 26

Kleschev A.S.

This is the second paper of the two ones dedicated to
the concept of a computer supporting system for scientific
research in mathematics. A model of intuitive proof and
the requirements to support tools for researchers and
knowledge integrators as well as to system processes are
presented.

Keywords: interactive theorem proving, theorem proving
by analogy, intuitive proof, correctness of intuitive proof,
knowledge banks.

DYNAMIC PRINCIPLES OF PREDICTION
AND CONTROL ...... .. ... ... ... ... ... 31

Leonov G.A.

The approaches to prediction and control based on ge-
neric instability mechanisms in dynamic systems are de-
scribed. These approaches, developed within the frame-
work of experimental mathematics presume the denial of
any attempts to construct, identify, or analyze the approx-
imate models of rather complicated real dynamic objects.
Instead, attempts are made to gather same experimental
data connected with real models and then use it for pre-
diction and control design. The occurrence of instabilities
comply with certain generic regularities, which taken into
account result in certain general principles of the quali-
tative control theory.

Keywords: forecast, control, Klausewitz principle, "Mas-
ter-slave" principle.
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APPLICATION OF CGE MODELS FOR ESTIMATING
THE EFFICIENCY OF MANAGERIAL
DECISIONS . .. .. 36

Bahtizin A.R.

The paper overviews Computable General Equilibri-
um (CGE) modeling as a new tool for quantitative esti-
mations of the consequences of managerial decisions. It
examines the advantages of this class of models as against
other modeling techniques and dwells on calibration is-
sues. Finally, the paper describes a quantitative tool,
which was employed for the analysis of the relations be-
tween certain components of shadow economy and ma-
jor macroeconomic indicators of Russia (e.g., GDP and
consumer price index).

Keywords: computable general equilibrium models, man-
agerial decisions, shadow economy.

REFLEXIVE GAMES: INFORMATIONAL
STRUCTURE TRANSFORMATION ... .......... 43

Chkhartishvili A.G.

A game-theoretical model of reflexive decision-mak-
ing is built. If a normal form reflexive game is repeated
several times, some (or even all) agents may observe the
results such as choices of opponents, values of goal func-
tions etc., different from the expected one. In such case,
the informational structure of the game is changed. The
paper discusses three problems: informational structure,
actions of the agents based on it, and informational
structure transformation.

Keywords: reflexive games, informational equilibrium, in-
formational structure transformation.

INFORMATIONAL AND ANALYTICAL SUPPORT

OF HOUSING AND COMMUNAL SERVICES
MANAGEMENT (CAPITAL MAINTENANCE
PLANNING). . .. ... o 49

Pankova L.A., Pronina V.A.

A solution scheme for the problem of determining the
sequence of capital maintenance of housing on the basis
of multi-criterion optimization model and OLAP tech-
nology is proposed.

Keywords: housing, capital repair, multicriterial optimi-
zation model, Hierarchy Analysis Method, OLAP-techno-
logy.

SERVER-TO-SERVER ROUTING OF
HTTP/SOAP-INTERACTIONS IN DISTRIBUTED
SYSTEMS . . ... 57

Asratian R.E.

An approach to improving the efficiency of HT-
TP/SOAP interactions in global networks is proposed.
The approach is based on establishing a tunnel between
HTTP clients and HTTP servers to provide serv-
er-to-server interaction and server-to-server data rout-

ing, unauthorized access protection and conceptual tol-
erance to network connection breaks. The concepts of
tunnel organization are described including the princi-
ples of tunnel's gateway operations.

Keywords: distributed systems, Internet technologies,
network protocols, Web-services.

ON FUNCTIONAL DIAGNOSIS OF DISCRETE
DEVICES UNDER IMPERFECT DATA PROCESSING
CONDITIONS . ... ... 62

Aksyonova G.P.

The paper discusses the variations of a discrete device
operation and of its built-in checking circuit at imperfect
data processing and shows how the complexity of a
built-in checking circuit changes hereby. The paper
presents A block diagram hardware-integrated synthesis
of a modulo 2 built-in checking circuit for both precise
and imperfect data is presented.

Keywords: discrete device, built-in checking circuit, truth
table, modulo 2 synthesis method.

SELECTING THE PROTECTION SYSTEM VARIANTS
FOR DATA PROCESSING CENTERS ... ........ 67

Paveliev V.V., Paveliev S.V.

The paper offers a model for solving the problem of
a dedicated data processing center protection against
failures and accidents in geographically distributed au-
tomated system built with the help of global network
channels. The model employs the method of vector strat-
ification of multi-dimensional objects and risk analysis
and management techniques.

Keywords: alternative choice, protection against failures
and accidents, data processing, vector stratification, mul-
ti-dimensional object.

THRESHOLD EFFECTS IN THE CONTROL
OF POPULATION DYNAMICS OF CANCER
CELLS INAN ORGANISM .. ......... ... ... 73

Inzhevatkin E.V., Negovorova V.A.,
Savchenko A.A., et al.

The problem of the onset and growth of solid tumors
in homogeneous tissues, statistical distribution of tumors
in an organism, as well as the possibilities of tumor
growth control are studied in the context of a population
model based on the phenomenon of local cell interac-
tion. A method for estimating the effects of exogenic and
endogenic factors on cancer risk is offered. The results
of two experiments justifying theoretical predictions are
included.

Keywords: population dynamics, cancer, tumor distribu-
tion, metastasis, threshold effects.
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