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UDC: 517.549.8
B.K. Bouzdov, A.K. Bouzdov

On a two-dimensional cryomedical mathematical model

The development of the cryosurgery method and its application to the wide range of medical  practices to a much extent depends on the reliable description of the bio-tissue congelation process following the ice-water change of  phase.   We show that in a case of the flat and long enough surgery instrument  the process of heat distribution in bio-tissue is modeled with the two-dimensional initially boundary=value problem. Of the Stephan type.  The problem setting for the rectangular area is considered. The algorithm of the approximate temperature values and isotherm surfaces is given. The decision of the "smoothed" problem approximating the initial Stephan problem with the help of the locally on-dimensional method is proposed. The found non-linear algebraic systems are resolved with the help of the Newton's iterative method. 

The unknown boundary  condition of the 3rd type characterizing one of the cryoinstrument surface and environment heat interchange coefficients is proposed to be changed with the succession of the known boundary conditions of the 1st type. 

We show that it is better to choose the domain of the smoothing function for the calculation with the coefficients  smoothing method in a way to comprise the 2 -3 calculation points. We also show that the type of the function itself doesn't substantially influence the calculation results. The conclusion  about the fast convergence of the applied iterative method is drawn. 

UDC: 330.4(075.8)

V.I. Gurman, D.E Urbanovich, M.Yu. Ukhin

Application of mathematical models for the investigation of sustainable development strategies

Different application aspects of the conceptual socio-ecology-economic model (including innovative submodel) as a background of a computer-information instrument to support the strategic decisions corresponding the contemporary sustainable development paradigm are considered. The possibilities of its theoretical analysis are demonstrated on its aggregated version.

Information problems and organizing schemes for their solution are discussed in detail on the basis of the experience of real modeling of concrete regions. 

UDC 556.18:626/628 

R.Sh. Zhemukhov  
System of mathematical models for control of water and land resources of an irrigation system with allowance for  economical parameters and ecological effects

One of the possible approaches to the irrigation system water resources management  taking into consideration ecological, economic and rational water expenditure economic figures is offered in this article.    

UDC 519.711.7

V.Ch. Kudaev

Extremum principle for the non-linear network systems analysis

This paper presents the new principles of extremum for calculating the stable flow distribution in the non-linear networks with the lumped parameters. An effective numerical method for the network systems analysis has been developed on this basis. The principle and the method are both applicable to the networks for substance or energy transfer, in particular to the gas and water supply networks. 

UDC 699.841: 621.039.5

I. KH. KHAKHO

Probabilistic approach to evaluation of stability of the electro-technical equipment 

The problem of vibration of electro-technical equipment of control systems and technological protection  at seismic load, which are considered as casual process, is investigated in the given article. 

The purpose of research is the development of reception of quantitative estimations’ technique of stability of functioning of the electro-technical equipment of various energetic objects at the external actions given in particular analog accelerograms of earthquakes.
The analysis of behavior of the electro-technical equipment at the influence of seismic loads was carried out by method of probabilistic evaluations of stability of its functioning subject to dynamic characteristics of the object.

Modeling of real seismic signal by fixed casual signal has allowed to evaluate functions of the distribution received theoretically.

The results of the experiment have shown good coincidence with the theory, divergences comprising 3 %.

UDC 539.315

А.А. bzheumikhov, z.v. bzheumikhova, N. Langhoff, R. Wedell
Capillary optics for local X-Ray-Fluorescence Analysis of the elementary composition of substance

The real parameters of capillary optics are shown in the article. X-Ray Fluorescence Analysis (RFA) with micro focus source and capillary optics has been realized. The indicated method is illustrated by several samples such as analysis of hairs and 2-d distribution for elements of fossilized snail. Maximum capacities and ways for further development of  RFA are analyzed.  

UDC 537.21

М.К. Маkuashev 

On Gauss' theorem

The proof of the Gauss’ theorem in classical electrodynamics based on a Maxwell’s postulate is given. It allows to generalize the Gauss’ theorem on complex (difficult) areas: multicoherent, non-convex and so on. The Maxwell’s postulate allows to extend the Gauss’ theorem also to variable and driven charges. 
UDC 541.(15+64):547.381
R.M. Khalikov, G.B. Shustov, G.V. Kozlov 

Influence of gas molecules’  size on their diffusion in cross-linked polyethylene

It is shown, that the diffusivity reduction at polymer cross-linked is due to drift of gas-diffusant molecules on cross-wise links. An increase of gas molecule diameter results in a change of effective structural characteristics of cross-linked polymer, that further intensifies this effect.

UDC 681.1

A.A. Letichevsky

Specificating and modeling distributed systems using base protocols

The paper presents basic base protocols theory statements. In particular, the attribute transition systems are presented. The paper demonstrates that the traditional systems states are usually considered with the bisimulating equivalence precision. The formal base protocol description is given. 

The multisort first order predicate calculus is proposed to be used as the base logical language for the base protocols implementation of the systems requirements representation or specification. 

It is shown that the marked behaviors algebra and the process algebra languages may be used as the semantic language for any specification system. 

It is also stated that the proposed approach allows to exclude implementation errors at the early steps of the system development, thus leading to the decrease of its cost, to the development terms shortening and to the reliability increase. The base protocols may be successfully applied for complex systems (such as biological, economical, controlling) description. 

UDC 004.83+004.896+004.89:004.4

Z.V. Nagoev, A.I. Boziev, B.K. Bouzdov 

Humanlike agent in a virtual physically correct environment

The paper presents a project integrating the physically-correct virtual environment and humanlike-agent models with the goal of synthesizing the system that is capable of learning the Intellectual behavior. Here we formulate the requirements for such a system. These are spatial geometry modeling, pseudo-real timing, multimodal matter representation dynamics modeling, complex agent's body and control system structure, physically-correct agent's body and activity modeling, life and genetic evolution simulation, goal generation. The notion of macroatom that is an abstract virtual environment modeling unit is introduced in the paper. The virtual environment dynamics equations and their numerical solution are also given. The new agent architecture containing three control loops is proposed. The agents control system built on the basis of the hierarchical multilayered gene-neuron recurrent neuronets is described. The goal-seeking agent's behavior and learning algorithm is given. Finally, we state a number of the model's shortcomings and propose some directions for future research. 

UDC 65.016

A.V. Timofeev

Multifractal modeling and multiagent control of Telecommunication Networks 

The paper presents the common principles of the multifractal design of the global telecommunication networks (TCN) allowing unification and standardization of the architecture and methods of  network control. The new fractal decomposition principle of dividing global networks into autonomous networks during the conceptual design cycle is introduced by author for substantial simplification of the centralized multi-dimensional and multi-connected networks control. As the real large-scale TCN are not usually homogenous the author proposes to classify them as the multifractal ones  i.e. heterogeneous fractal objects.  

The use of the multifractal approach significantly simplifies and unifies the methods of the  basic infotelecommucation systems components design. 

UDC 332.14

A.P. IVANOV, P.M. IVANOV
Management of regional development: reproductional approach 

In the conditions of the regionalization of the national economy and in the light of the new targets which stand before the regions of the country at present this work demonstrates new points of view on the concepts of "region", "regional development" and "regional management". The work defines the main target of the management of regional development as achievement of high quality of life of regional population (unlike the existing definitions, which consider high material level of life to be such a target).

This article demonstrates a fragment of the target tree of the regional management, which shows the ways to achieve the main target. Methodology of the creation of a system of management of regional development as a system of management of the regional reproduction process is given.

UDC  332.132+911.3

А.О. gurtuev

Influence of Information asymmetry to the Institutional organization of the investment process in depressive regions

Particularities of information asymmetry impact to investment process in case of weak institutes are examined. A mechanism of Pareto-optimal behavior of auction competitors, based on the Vickrey-Clarke demand revelation procedure, is proposed.

UDC [504.4.064.2:543.42.06]:669.018.674

Т.I. VOROBYOVA, L.P. GUSCHINA, L.Z. ZHINZHAKOVA,

Т.V. REUTOVA, Ye. А. CHEREDNIK, 

Micro admixtures in the water of principal rivers of Central Caucasus 

The contents of some heavy metals and mineral form of nitrogen in the main water arteries of Central Caucasus for period of 2002-2004 are given. The water contaminants of Baksan, Cherek and Malka gorges and Terek river on the territory of Kabardin-Balkar Republic are identified depending on phases of water regime and meteorological peculiarities of the year.

UDC 551.551.8

A.M. Kerimov, 

Influence of a lower boundary layer aerosol concentration on its vertical distribution with coagulation and sweepout

The formulation of aerosol vertical distribution calculation taking into account their coagulations, atmospheric turbulence and aerosol sweepout is presented. The precise solution of a one-dimensional non-linear differential equation which is taking into account the presence of above processes is obtained. Two approaches to calculus of aerosol particles concentration on a defined altitude are described. The outcomes of calculations by both methods are presented.

UDC 616.98:578.826]-036.22

B.S. Nagoev, ZH.H. Sabanchieva 

State of liquid peroxidation in HIV- infection patients with tuberculosis 

Changes in lipid peroxidation and blood antioxidative defense systems and red blood cell function were studied in 38  patients with HIV infection and HIV-infection with tuberculosis. There was a drastic rise in the activity of intraerythrocytic superoxide dismutase (SOD) and a reduction in intracellular malonic dialdehyde (MDA) levels. An analysis of the data obtained shows deep damages in the system which is confirmed by a reliable enhancement of LP products formed at different stages of the LP peroxide cascade of hydroperoxide, malon dialdehyde. It should be noted that intensification of LP in HIV-infection patients with tuberculosis is accompanied by a significant suppression of general antioxidant blood activity and catalase.

Key words: HIV infection, tuberculosis, lipid peroxidation, antioxidant defense.

UDC 94(47+57)

H-M. A. SABANCHIEV 

The essence of the deportation policy in Russia (USSR) in international context: common and special features
In the article there is given a study of the essence of the deportation policy in Russia (USSR) in international context. Particular attention is paid to common matters and special details in it.

UDC 82.09
M.A. Khakuasheva, Y.M. Tkhagazitov 

A Dangerous Way to Oshkhamaho (On the novel by M. Elberd)
Taking the analysis of the novel belonging to historical – adventurous genre as the basis, we tried to define the degree and forms of folklore influence on literary traditions. The analysis of mythical-poetic structure enables us to distinguish the most significant ways of transforming folklore tradition into the literary one. It relates, in particular, to the literary assimilation of the more prevalent folklore motifs and forming literary archetypes, which have mythological ones at their basis. 

UDC 65.011.3-354

Yu.v. borodakiy, a.yu. dobrodeyev, b.p. palchun
Security and anti-terrorism stability of the critical technosphere of Russia  

The problem of influencing of technosphere on safety of Russia is esteemed. The concept terrorofirmness of critical technosphere and its special component - computer infosphere is entered. The author offered legislatively to accept the special technical rules and to create Federal center of protection of the information for a good safety of critical technosphere and its infosphere. 
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