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MODAL CONTROL WITH CONTROLLER AUTO-TUNING
IN LINEARIZED TWO-MASS ELECTROMECHANICAL
SYSTEMS . . .. 2

Kozhevnikov A.V., Kochneva T.N., Kochnev N.N.

The article presents a control system mathematical model for line-
arized two-mass electromechanical system with a modal controller.
Quality indicators of transient processes in the control system are ana-
lyzed in comparison with characteristics of subordinate regulation struc-
tures. Shown is a high efficiency of electric drives with non-rigid me-
chanics modal control compared to traditional controllers and control
methods. Considered are methods of system modal regulator auto-tun-
ing, demonstrating the higher efficiency of the direct pattern search
matching method against genetic algorithm of controller auto-tuning.
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auto-tuning, genetic algorithm, direct search method.

THE SIMULATION OF OLIGOPOLY MARKET
STRUCTURES FOR NONLINEAR DEMAND
AND AGENTS’ COSTS FUNCTIONS . .. .............. 10

Geraskin M.I., Chkhartishvili A.G.

The problem of oligopoly market structures simulation is con-
sidered for arbitrary number of agents, linear and nonlinear demand
functions, nonlinear agents’ costs functions. The equilibrium behav-
ior of agents is described on the basis of conjectural variations in
Cournot and Stackelberg reaction models (considering cases with
one or several leaders). The adequacy of Cournot reaction model was
proved by equilibriums simulation for Russia Volga region telecom-
munication market with statistically obtained prices and agents’ costs
functions for voice communication and internet traffic.
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Nash equilibrium, Cournot reaction models, Stackelberg reaction
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AN APPROACH TO THE ASSESSMENT OF HIGHER
EDUCATION INSTITUTIONS COMPETITIVENESS ... .. 23

Mardanov M.D., Rzaev R.R., Jamalov Z.R., Hasanov V.I.

A method based on fuzzy inference is proposed for assessing the
higher education institutions competitiveness and their subsequent
ranking. Higher education institution competitiveness assessment in-
cludes multi-criteria assessments of its’ competitive position in the
educational services market and of a marketing environment in the
whole. The proposed approach was tested on a set of hypothetical
higher education institutions differing by arbitrarily chosen endog-
enous and exogenous characteristics.

Keywords: competitiveness of the university, marketing space,
educational services, fuzzy set, fuzzy conclusion.

CREDIT LEVERAGE OPTIMIZATION MAXIMIZING
EXPECTED RATE OF PORTFOLIO VALUE INCREASE. . .35

Krivosheev O.V.

Considered is a control problem of Markowitz investment port-
folio, which is subjected to independent stochastic increments of
price logarithm, described by Wiener process with a drift and cash
used as the risk free asset. An expression of optimal credit leverage
is obtained. Optimal time or a leverage correction threshold is de-
rived under the circumstances of positive transactional costs. Equi-
librium asset return and leverage are found under conditions of lev-
eling the equity capital profitability in all markets. The same ap-
proach can be adapted to real sector enterprises.

Keywords: CAPM, Wiener process, assets, credit leverage, port-
folio, shares, random walks, rate of return.

OIL COMPANY VALUE RISK-BASED MANAGEMENT
UNDER OIL PRICE UNCERTAINTY. ................ 46
Korotin V.Y., Ulchenkov A.M., Islamov R.T.

Considered is a debt structure optimization problem to maximize
oil company value under oil price uncertainty, based on quantile cri-

teria. Suggested is a guaranteeing (by probability) solution search al-
gorithm, giving a solution that maximizes the company value.

Keywords: quantile optimization, stochastic optimization, un-
certainty analysis, risk-management.

STRATEGIC CONTROL OF REGIONAL DEVELOPMENT
STRATEGY IMPLEMENTATION . .. ................. 53

Solomatin A.N., Khachaturov V.R.

Considered is a specificity of strategic control as of a final stage
of region strategic management process. As particular cases of a gen-
eral model of dynamic non-stationary system, system models for var-
ious ways of management are studied. Techniques of deviations mon-
itoring, environment indignations monitoring, and crisis situations
monitoring are suggested, as well as the integrated algorithm of strat-
egy realization monitoring, uniting these techniques for practical ap-
plication. Dynamic design application to adjustment and adaptation
of regional development strategy is considered.

Keywords: strategic management of the region, strategic control,
monitoring of strategy realization, adaptation of strategy.

THE INFORMATION AND ANALYTICAL SUPPORT
OF AUTONOMOUS SPACECRAFT CONTROL SYSTEMS . 62

Sokolov N.L., Zakharov P.A.

Considered are the questions of building and developing the in-
formation and analytical maintenance of autonomous decision sup-
port systems for the spacecraft control. The presented system struc-
ture, alongside with the traditional units — the knowledge base and
the inference engine, contains new elements: the unit of spacecraft
equipment state simulation and prediction, and the unit of flight sit-
uations identification. The formal problem statement of the auton-
omous spacecraft control is given. General principles of system
structural elements’ interaction during autonomous decision-making
are developed. Given are examples of control systems information
and analytical support usage to cope the occurring contingencies.

Keywords: autonomous system, control, spacecraft, the knowl-
edge base, the inference engine, identification, contingency, simu-
lation, forecasting, state, onboard equipment, decision-making.

THE PROBLEM OF CHOOSING THE KERNEL
FOR ONE-CLASS SUPPORT VECTOR MACHINES. ... .. 70

Budynkov A.N., Masolkin S.I.

The article presents a review of one-class support vector machine
(1-SVM) used when there is not enough data for abnormal technolog-
ical object’s behavior detection. Investigated are three procedures of the
SVM’s kernel parameter evaluation. Two of them are known in liter-
ature as the cross validation method and the maximum dispersion
method, and the third one is an author-suggested modification of the
maximum dispersion method, minimizing the kernel matrix’s entropy.
It is shown that for classification without counting training data set
ejections the suggested procedure provides the classification’s quality
equal to the first one, and with less value of the kernel parameter.

Keywords: classification, SVM, kernel, entropy.

ORGANIZATION OF PIPELINE PROCESSING
IN MULTI-SERVER NETWORK ENVIRONMENT. . ... .. 76

Asratian R.E.

The principles of the Internet service organization focused on a
support of the distributed applications and systems are considered.
The approach can be viewed as some kind of «network generaliza-
tion» of the well known pipeline program mechanism, allowing to
extend its application to multy-server enironment. The main char-
acteristic of the new service is the possibility of simultaneous start of
several executable modules on various network nodes with providing
data exchange channels between them.

Keywords: the distributed systems, Internet technologies, net-
work interactions, pipeline processing.
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