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UDC 514.753.28 

R.N. Scherbakov, N.R. Scherbakov
NONHOLONOMIC COMPLEXES IN THE EQUIAFFINE SPACE

The paper continues to study nonholonomic geometric images. The
simplex of reference of the nonholonomic line complex has been con�
structed. The splitting of notions of affine centre, congruence W, and
main regulus is observed which is typical of nonholonomic geometry. 

UDC 519.865

A.V.Anikina, N.S. Demin
PROBABILISTIC METHODS IN STUDYING 
THE EUROPEAN OPTION 

The paper studies the cost, the portfolio and the capital for the
European look�back call option when payment of dividends in conti�
nuous time takes place.

UDC 51�7(519.21,519.216,519.217) 

D.N. Zhabin, E.S. Kholopova
STOCHASTIC PROCESSES WITH CORRELATED 
INCREMENTS AND THEIR UTILISATION

The notions of stochastic integral and stochastic differential are
introduced for processes with correlated increments. The application
of stochastic integrals and differentials for describing the capital mar�
ket is considered. It is shown that despite the suppositions of the clas�
sical efficient market hypothesis, the processes of changing securities
profitability are the processes of correlated increments. Having this in
view, the analogue of the Fokker�Plank�Kolmogorov equation is obta�
ined which can be used for determining the probability density of the
process of share cost changing. 

UDC 681.3.06

Yu.B. Burkatovskaya, A.N. Malchukov, A.N. Osokin
FAST ALGORITHMS OF POLYNOMIALS DIVISION IN
ARITHMETIC MODULO 2 

The paper suggests the fast algorithms of polynomials division in
arithmetic modulo 2 which enable to process data in the parallel form, na�
mely: modification of the algorithm of simultaneous determination of the
top and the least significant quotient digits. It also proposes the matrix al�
gorithm of polynomials division. The example of implementing the endec
encoder�decoder of the scale�of�two cyclic noise combating code which
uses the matrix algorithm of accelerated polynomials division is given. The
implementation is demonstrated on FPLD of the Altera Company. 

UDC 553.411.071.242.4+550.4

I.V. Kucherenko
MINERALOGICAL�PETROCHEMICAL AND GEOCHEMICAL
FEATURES OF WALLROCK METASOMATISM IN ACID ROCKS
OF GOLD�PRODUCING FLUIDIC IGNEOUS COMPLEXES

The paper studies the dikes of acid ores of the Irokindinskoye and
Kedrovoye mesothermal gold deposits of the Northern Transbaikalia.
These dikes have the appearance of subvolcanic formations known as
felsite� porphyrites. The data on their mode of occurrence, geologic
aspects, mineral and chemical composition, and petrochemical proper�
ties are given. The dike rocks are diagnosed as moderately alkaline bio�
tite difeldspathic basoquartz microgranite porphyrites. The order of
mineral zoning, the mineralogical�petrochemical features of apodike
near�vein metasomatic halos and their belonging to the beresite meta�
somatic formation are shown. Formation of geochemical anomalies of
noble metals in dikes at the stage of near�ore metasomatism and ore
formation is proven. Participation of dikes in the content of gold�pro�
ducing fluidic igneous complexes of the Late Paleozoic is discussed. 

UDC 550:361:553.982

I.G. Yashchenko 
ANALYSIS OF SPATIAL, TIME AND GEOTHERMAL CHANGES
OF HIGH�VISCOSITY PETROLEUM CRUDE OILS OF RUSSIA 

The paper analyses spatial, time and geothermal distribution of
high�viscosity petroleum crude oils of Russia. The dependence of
high�viscosity petroleum crude oils presence upon occurrence depth,
oils age and the level of thermal flux is revealed. The analysis of regu�
lar viscosity changes of the considered petroleum crude oils depending
on the depth of occurrence shows that their absolute majority (over
82 %) is located at the depths of up to 2000 m. Average viscosity va�
lues get smaller with the increase in the depth of occurrence. It is
shown that over 74 % of high�viscosity petroleum crude oils of Russia
are located in the Paleozoic deposits. Using geothermal and oil�and�
gas bearing zoning by the example of petroleum crude oils of Russia
and, in particular, those of Western Siberia, it is shown that viscosity
of oils decreases with the rise in the thermal flux level. 

UDC 550.4:665.61

S.S. Yanovskaya, T.A. Sagachenko, 
A.V. Shikalin, O.V. Serebrennikova 
NITROGEN IN THE UPPER JURASSIC DISPERSED ORGANIC
MATTER AND OILS IN WEST SIBERIA

The data are given on the distribution of nitrogen�containing
compounds in the oils and dispersed organic matter (DOM) of poten�
tial Upper Jurassic oil�source rocks of West Siberia. A relationship
between the content of different types of nitrogen�containing com�
pounds in the DOM and the conditions of its accumulation, thermal
maturity degree, and genetic type has been established.

UDC 530.1:621.397:535

S.M. Slobodyan
DIFFUSION OF IMAGE COORDINATES 
IN VIDEO SURVEILLANCE DEVICES 

The paper analyses the diffusion process of random image drifts
in video surveillance devices. It is shown that diffusion of image drift
is, on the analogy of the Brownian motion, a persistent process, whi�
le the trajectory of random image drifts can serve as an example of the
self�affine fractal. 

UDC 621.362.1:66�971

Yu.V. Babushkin, V.P. Zimin 
MATHEMATICAL SUPPORT FOR SIMULATING 
THERMOIONIC EMISSION SYSTEMS

The paper describes the mathematical support designed for con�
ducting scientific and project research of processes taking place in
thermionic converters, power�generating elements, and power�gen�
erating assemblies. 

UDC 537.521

V.V. Zhukov, V.P. Krivobokov, V.V. Patsevich, S.N. Yanin 
PROPERTIES OF DIRECT CURRENT MAGNETRON
DISCHARGE. P. 2. FEATURES OF CHARGE TRANSFER 

Basing on the probe measurements of electric potential in near�
cathode areas of plasma, the structure of the dc magnetron discharge
is investigated. It has been found, that at quite low voltage values
(≤250 V), the structure of the discharge looks similar to that of a glow
one, while at higher voltage values, the important role in the dischar�
ge formation is played by the process of self�spraying of the target
which is the integral attribute of the magnetron discharge. The bidi�
mensional model of spreading electronic current from the discharge
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zone has been built for the set configurations of the spraying system
electrodes. It is shown, that the position of the anode relative to the
magnetron exerts a great influence on distribution of Hall current in
the discharge zone, while the magnetic field facilitates division of the
discharge into some zones with various current densities.

UDC 621.372.4:537.52

Yu.N. Isaev, V.A. Kolchanova, O.P. Spilnaya, E.O. Kuleshova 
AN ALGORITHM FOR DETERMINING THE PARAMETERS 
OF OZONE PLANT ELECTRIC EQUIVALENT CIRCUIT 
WHEN EXPOSED TO IMPULSE VOLTAGE 

An algorithm for determining the parametres of ozone plant elec�
tric equivalent circuit is described which is based on the calculation of
electric field. The calculation of electric field of non canonical shaped
electrodes in inhomogeneous water�air media is presented. The calcu�
lation of the field is based on the solution to the ill�posed Fredholm's
integral equation of the first kind. Inhomogeneous uncontrolled me�
dia is caused by drops of water. Therefore, it is suggested to calculate
the parameters of ozone plant equivalent circuit with the use of noisy
oscillograms of current and voltage based on the Duhamel's integral�
the incorrect Fredholm's integral equation. 

UDC 537.52

A.N. Grigoryev, A.V. Pavlenko, A.P. Ilyin, E.I. Karnaukhov 
SURFACE ELECTRIC DISCHARGE. 
PART 1. PECULIARITIES OF SURFACE DISCHARGE 
DEVELOPMENT AND EXISTENCE.

On the basis of the literature data, the peculiarities are shown that
condition development and existence of the discharge on solid dielec�
trics surface. The fields are shown where surface discharge is applied
due to the possibility to obtain it in multi�channel form. The second
part will present the experimental results which concern studying ope�
ration modes of a high�current surface discharge switch. 

UDC 537.333

V.P. Grigoryiev, T.V. Koval 
EXTERNAL MAGNETIC FIELD INFLUENCE ON LOW ENERGY
HIGH CURRENT ELECTRON BEAM SELF FOCUSING

The paper deals with the theoretical studies of transportation and
focusing of an electron beam propagating in a drift tunnel in proper
and external magnetic fields. The drift tunnel is filled with low�pressu�
re air ranging1…10–2 Pa. It is found that non�homogeneity of the exter�
nal magnetic field plays a crucial role in transporting an electron beam
compensated by charge. It is shown that by changing the magnetic fi�
eld value and its gradient it is possible to control current density of a
beam on the target and distribution of electrons according to energy. 

UDC 66.023.2

I.A. Tikhomirov, D.G. Vidyaev, A.A. Grinyuk
BASIC PARAMETERS AND CHARACTERISTICS 
OF AMALGAMATE�EXCHANGE COLUMN 

The paper describes the method for determining the basic para�
metres of the amalgamate�exchange column, namely: the separation
(enrichment) factor, number of theoretical plates, height, equivalent
to a theoretical plate, changes in the amalgam flow with the account
to decomposition and the exchange flux value. 

UDC 539.125.5

V.I. Boiko, P.M. Gavrilov, I.V. Shamanin, 
M.G. Gerasim, V.N. Nesterov 
CRITICAL NEUTRON�PHYSICAL PARAMETRES 
OF URANIUM�THORIUM AND 
PLUTONIUM�THORIUM ALLOYS 

The paper analyses the possibility of safe storage of raw nuclide
Th232 alloys with basic odd�even nuclides U235 and Pu239. The ratios are
obtained for determining the maximum admissible values of uranium
and plutonium nuclei concentration in alloys, and the results of the
neutron�physical calculations are stated. 

UDC 537.29

V.I. Boiko, M.A. Kazaryan, I.V. Shamanin, I.V. Lomov 
EFFECT OF ASYMMETRIC HIGH�FREQUENCY 
ALTERNATING FIELD ON BRINES 

The paper describes the physical�mathematical model and techni�
cal implementation of the drift process when the brine is exposed to
asymmetric high�frequency alternating field. The effects of current
excitation (in case of isolated flat electrodes) and selective drift of iso�
topically different solvated aqua complexes are determined as a result
of the experiments and calculations. The possibility of using the selec�
tive drift effect for isotopic and elemental enrichment (depletion) of
brines is shown. 

UDC 544.032

N.V. Borisova, E.P. Surovoi, I.V. Titov 
MECHANISM OF COPPER FILM CHANGES 
IN THE COURSE OF HEAT TREATMENT 

Copper films thicker than 4 nm exhibit typical for copper strip ab�
sorption ranging from λ=300…1100 nm and vice versa. In consequen�
ce of thermal treatment under the atmospheric conditions, fine cop�
per films' (3…100 nm) thickness, mass, and absorption spectrum chan�
ge dramatically within the temperature range 373…600 K and time
range 1…120 min. This fact was established owing to spectrometrical,
gravimetrical, and microscopical methods. It was shown that kinetic
curves of conversion degree, samples' thickness and mass alteration
can be described within the frames of either linear, parabolic, or loga�
rithmic laws versus both the initial copper films' thickness and thermal
treatment temperature. It was stated that copper films' absorption
spectrum, thickness, and mass change due to copper oxide (I) forma�
tion on their surface. 

UDC 541.18:546.57

E.V. Anischenko, G.V. Lyamina, 
N.M. Korshikova, G.M. Mokrousov 
INFLUENCE OF SOLVENT ON THE PROCESS 
OF METAL IONS RECOVERY WITHIN THE SYSTEM OF 
ARGENTUM TRIFLUORIDE ACETATE – ORGANIC 
SOLVENT – METHACRYLIC COPOLIMER 

With the help of atomic force microscopy, voltammetry, and op�
tical spectroscopy the influence of media components on the process
of argentum nanoparticles formation in the composite solvent consi�
sting of methyl cellosolve, butyl acetate, and toluene and also in the
methacrylic copolymer solvent with methyl�acrylic acid was esta�
blished. Butyl acetate and toluene additives increase stability between
argentums ion complexes and methyl cellosolve. Copolymer molecules
containing in the solvent prevent nanoparticles coarsening and slow
down the deposition process.

UDC 546.77:546.78:546.25

E.B. Chernov, E.E. Chernova, V.M. Plotnikov, I.V. Sidorenkova 
SYNTHESIS AND EXAMINATION OF HETEROPOLY 
COMPOUNDS PROPERTIES OF DECATUNGSTOGERMA
NATES AND DECAMOLYBDOGERMATES WITHIN 
THE COMPOSITION XZ10O36

n– WHERE X – Ge, Z– Mo, W 

Synthesis and chemical analysis of sodium decatungstogermana�
tes and decamolybdogermates heteropoly compounds was carried
out. Their properties were examined with the help of the following
methods: IR and UV spectroscopy, viscosimetry, derivatography, ki�
netic and luminescent analyses. The structure of the compounds was
found with the help of molecular mechanics method. The possibility of
decamolybdogermates application in the capacity of luminophore and
in the course of new anticancer agents' development was shown. 

UDC 544.3:622.331 

S.G. Maslov, L.I. Tarnovskaya 
THERMODYNAMICS OF COMPOUNDS ADSORPTION 
WITH HUMIC ACIDS 

Adsorption process of organic compounds (n�alkanes, cycloal�
kans, alkenes, ethers, compound ethers, cyclic esters, ketones, spirits,
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aromatic and chlorine�substituted hydrocarbons) with humic acids of
initial and heat�treated pits by gas chromatographic method was in�
vestigated. The aim of the investigation was to define adsorption and
thermodynamic parameters. Having respect to solid fossil fuels and
basing on methods of nuclear magnetic resonance spectroscopy, hu�
mic acids characteristics were given. 

The dependence between physical and chemical characteristics
and holding values with adsorbent were found. Differences in adsor�
ption processes with humic acids of initial and heat�treated pits were
stated. The reason was high concentration of heat�treated pit and
aromatic constituent in heat�treated samples. Interrelation between
thermodynamic probability of the adsorption process with humic acids
and adsorbate polarity was shown. 

UDC 665.64

D.I. Melnik, S.A. Galushin, A.V. Kravtsov, E.D. Ivanchina,
V.N. Fetisova 
PRODUCTION RUN EFFICIENCY INCREASE 
OF REFORMING PLANTS ЛЧ�35�11/1000 
AND ЛГ�35�8/300Б IN KIRISHINEFTEORGSENTEZ ON 
THE BASIS OF CATALYST WORK CONTROL SYSTEM 

The perspective of application of catalyst work control system ba�
sed on both plant information network system and data bases of
technological process automated control system was considered. The
possibility to decrease coke production, when operated at the mode of
optimal activity with the help of mathematical modeling method was
demonstrated. The existing automation scheme aimed at both engine�
ering information obtaining and analyzing, which are considered to be
essential to fulfill calculations was described. This scheme was in pro�
cess of elaboration. 

UDC 665.12.001.57

A.V. Kravtsov, N.V. Usheva, N.A. Baramygina 
MODEL�BASED APPLICATION ELABORATED 
TO ANALYSE OPERATING PLANTS OF DEETHANIZATION
AND GAS CONDENSATE STABILIZATION 

Model�based system, which allows to make calculations of stabi�
lization processes, optimize operating industries, and plan new ones
was described. Basic characteristics of goods stream produced with
the help of deethanization and stabilization plant of gas�condensate
field in the North Vasjugan and stabilization column of Luginetsk gas
compressor station were shown. 

UDC 541.63:547.298.11/.16

E.V. Petrenko, M.L. Belyanin 
THEORETICAL RESEARCH OF CALYX[4]ARENE AS 
A MODEL FOR NANOSTRUCTURES SYNTHESIS. 
PART 1. INFLUENCE OF UPPER RIM SUBSTITUENTS 

Energetic and geometric characteristics of calyx[4]arene and its
derivatives substituted along the upper rim with 1) bromine(�Br), 2)
iodine (�I), 3) tret�butil substitute (�t�С4Н9) were found with the help
of molecular mechanics method (MM+), quantum chemistry, and no�
nobservational method B3LYP/LanL2DZ using DFT approach. Calcula�
tion results are quite alike: the influences of upper rim substitutes of
small�size affect molecules geometry not sufficiently. Those of bigger
size can change the whole structure dramatically. 

Preliminary calculations for calyx[4]arene with tailed phenylacety�
lene chains were carried out. The purpose of such calculations was to ma�
ke a model, which would be used in organic nanostructures synthesis. 

UDC 621.762

G.N. Romanov, P.P. Tarasov, 
P.K. D'yachkovski, A.P. Savitski, L.S. Martsunova 
DILATOMETRIC INVESTIGATIONS OF Al�Ti SYSTEM LIQUID�
PHASE SINTERING 

Pressings on the basis of aluminum powder containing titanium
powder, the amount of which ranged from 5 to 20 at. % were under
vacuum sintering within dilatometer's quartz tube at the following
temperature: 700, 800, and 900 °С. Due to heat emission the sample

sizes underwent some changes in the course of alloy building. The pro�
cess of changes was very complex and it took place at the time when
the temperature of compact sintering also changed. Dilatometric cur�
ves and sintering thermogram analysis also based on X�ray research
and microstructural research was carried out. A probable bond betwe�
en volumetric and temperature changes of pressings was considered.
During the process of sintering intermetallic compound TiAl3 was for�
med and the phenomenon of particles rearrangement of hard phase
within the bath was observed.

UDC 539.12.04:669.14.255:691.793

V.P. Sergeev, A.R. Sungatulin, O.V. Sergeev, G.V. Pushkareva 
NANOHARDNESS AND ENDURING QUALITY OF 38ХН3МФА
AND ШХ�15 HIGH�RESISTANCE STEELS IMPLANTED WITH
IONS (Al+B), (Ti+B), Ti 

The way nanohardness and facial layer of steels samples
38ХН3МФА and ШХ�15 change in the course of irradiation with ions
beams (Al+B), (Ti+В), and Ti was studied. The increase of mechanical
properties in the course of irradiation with composition of ions was
found out. The effect increases when irradiation is increased. The en�
during quality increases significantly when steels are irradiated with
(Al+B) ions. The same can be said about nanohardness when it is irra�
diated with (Ti+В) ions. The results interpretation was based on the
change of structural�phase condition and elementary composition of
boundary layer in the course of implantation. This change was studied
basing on transmission electronic microscopy and mass spectrometry
methods of secondary ions.

UDC 678.5 

N.N. Minakova, A.Yu. Bortnikov 
CARBON FILLER INFLUENCE ON ELECTRICAL CONDUCTIVITY
STABILITY OF FILLED POLYMERS WHEN IT CONTACTS WITH
LIQUID MEDIA 

Polymers behavior filled with superfine technical carbon within cor�
rosive liquid media was considered. It was stated that technical carbon
contribution to the stability of volumetric electric resistance is not limited
by dispersion and structural properties parameters when the work within
corrosive liquid media is fulfilled. By the example of furnace technical car�
bon it was shown that the surface organic compounds, which selectively
react to the type of dissolvent play a very significant role. 

UDC 621.791.763

S.F. Gnyusov, A.S. Kiselev, M.S. Slobodyan, B.F. Sovetchenko 
CONTACT RESISTANCE STABILIZATION IN THE COURSE 
OF SPOT MICROWELDING 

Influence of the law of variation of heating current pulse on con�
tact resistance stabilization in the course of spot microwelding was es�
timated. Optimal impulse amplitude and time parameters when pro�
ducing spacer grids 0,25 mm thick, using steel Э110 were defined. 

UDC 621.791.03

V.T. Fedko, O.G. Brunov, A.V. Kryukov, V.V. Sednev
WELDPOOL MODULATION AND OPTIMIZATION 
OF ITS TIME PARAMETERS 

The possibility of weldpool modulation in accordance with its crit�
ical volume quantity was considered. The equation for determination
of pool's critical volume and three�dimensional position was determi�
ned. Modulation time parameters values were optimized. 

UDC 621.791.75.037

D.A. Chinakhov, O.G. Brunov 
WELDING WITH ELECTRODE WIRE IMPULSE FEEDING 
OF ANNULAR COUPLING 30ХГСА

The problem concerning welding of medium alloy martensitic and
bainitic steels into slotted splitting was considered. Welding based res�
earch results carried out with electrode wire impulse on steel 30ХГСА
were described. It was stated that this type of welding provides reliab�
le joint quality and welds efficiency with slotted splitting. 
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UDC 536.24:692.2:691.11:519.711.3

A.Ya. Kuzin, A.N. Khutornoi, N.A. Tsvetkov, 
S.V. Khon, T.A. Miroshnichenko 
MATHEMATICAL MODELING OF NON�STATIONARY 
TWO�DIMENSIONAL HEAT TRANSMISSION WITHIN NON
UNIFORM WOODEN OUTER SHELL 

Thermal condition of non�uniform outer wooden shells in the
form of heated timber and log was investigated with the help of
mathematical modeling. Heat�protective comparative analysis was
conducted. Developed numeric technology allows to conduct heating
instinct exclusion of outer heat�insulated wooden walls with various
thermophysical and geometrical characteristics of wood and heat in�
sulation under real operating conditions. 

UDC 621.923

R.K. Kalbiev 
INVESTIGATION OF TENSION STATE WITHIN HEXAGONAL
PLATE WEAKENED BY ROUND ROUGH CENTER HOLE 

This work was devoted to the studies of tension state of hexago�
nal plate bounded with hexagonal contour on the outer side and insi�
de it was bounded with aperture located in the center close to circular
one. The sate of tension for multiply connected areas was considered
basing on the theory methods of complex alternating and conforming
reflection functions. The functions were represented in the form of
exponential series the coefficients of which were determined by non�
terminating systems of linear algebraic equation solution. 

UDC 621.833.3

A.B. Vinogradov 
BASIC CHARACTERISTICS OF GEOMETRIC 
CALCULATION OF MACHINE LINKAGE 

Methodic and development of formula to calculate basic geomet�
ric characteristic of enveloping worm machine linkage when grinding
its turns by flat/junction instrument were represented. 

UDC 622.233.5

A.N. Glazov 
ESTIMATED DEPENDENCES OF STATIC MODEL 
OF PNEUMATIC MECHANISM OPERATING PROCESSES 

Static model of operating processes within chambers of pneuma�
tic mechanism was considered. Estimated dependences were obtained
to define working chambers' and pneumatic mechanism's characteri�
stic features basing on indicator diagrams. The equations to define
working chambers admission were given. Calculation results of opti�
mal admission and specific gas discharge of rear from the rod cham�
ber for polytropes indices equal to 1,4 and 1,0 for the processes of air
expansion and compression were shown. These calculation results we�
re obtained with the help of personal computer. 

UDC 681.518

M.S. Khazov 
CORRELATION COEFFICIENT ESTIMATION OF DIAGNOSED
EQUIPMENT MALFUNCTION OF LOCOMOTIVE 

Mathematical estimation methods of locomotives malfunctions
correlation were considered. Optimization method of diagnosed para�
meters was represented. Possibilities to predict technical conditions of
diagnosed object were shown. 

UDC 621.313

P.F. Bekishev, D.Yu. Lyapunov 
MATHEMATICAL MODELING 
OF CAPACITIVE FILM MICRO ENGINE 

Application of low power capacitive film engines within devices
of micro motion was explained. Mechanism, design, and basic opera�
ting laws of capacitive film micro engines were considered. System dy�
namic characteristics were obtained. On the basis of these characteri�
stics the main requirements to the feed and control systems were de�
termined. 

UDC 621.313.333:62�83:519.87

P.R. Baranov, Yu.N. Dementev, I.G. Odnokopylov 
ASYNCHRONOUS ENGINE MATHEMATICAL MODEL 
WITH INSTALLED ELECTROMAGNETIC DRIVE 
OF CONTROL SYSTEM 

Asynchronous engine mathematical model with electromagnetic
braking devise cut into the brake of stator phase was introduced. En�
gine model was described with the help of equation within three�
phase delayed co�ordinates, which helped to take into consideration
electromagnet influence installed into one of the stator phases.
Mathematical model implemented on the basis of Delphi (as a pro�
gram) allows to calculate basic dynamic operation modes of asynchro�
nous engine with electromagnetic breaking devise. Besides, emergen�
cy power rating can also be calculated. 

UDC 621.311.6

V.M. Rulevski, Yu.N. Dementev, O.V. Bubnov 
MASS CHARACTERISTICS OF POWER�SUPPLY SYSTEM IN
THE FUNCTION FROM OPERATING DEPTH OF REMOTELY
CONTROLLED SUBMERSIBLE CRAFT 

Theoretical and experimental results of research aimed at influence
of power�supply system structure and elements of remotely controlled
submersible craft were demonstrated. Besides, transmission method of
energy along the conducting rope with the reference to mass characte�
ristics of the system in the function of operating depth was shown. 

UDC 621.321.6

A.N. Selyaev, A.M. Gavrilov, I.E. Grebenev, A.A. Antonov 
DEFINITION OF ORDER LEVELS OF DISTURBANCE 
ELECTROMAGNETIC FIELDS OF SEMICONDUCTOR 
CONVERTERS ON THE DESIGN STAGE

The paper describes the mathematical model of semiconductor
pulse converter based on the solution of the system of Maxwell diffe�
rential equations and definition of current levels and shapes in com�
mutatable and sneak circuits using SAPR OrCAD. Software that allows
the estimation of radiated electromagnetic fields on the design stage
by the converter is developed. 

UDC 621.311.6

A.T. Potapov, V.V. Shkorkin, A.N. Selyaev 
ELECTRONICS PROTECTOR FROM PULSE 
COMMUTATABLE DISTURBANCES IN AIRBORNE 
CIRCUITS OF THE DIRECT CURRENT

The paper considers electronics protector from high energy pulse
disturbances that occur in extensive power systems of the direct cur�
rent. The device provides power continuity of the protected unit at the
occurrence of pulse commutatable disturbances in airborne circuits. In
addition, the energy of powerful disturbances does not disperse the
heat but is used for loading power supply. Practical recommendations
on the increase of protector load�carrying capacity are given. 

UDC 621.384.001.63

V.V. Redko, L.A. Redko 
HIGH VOLTAGE MEASUREMENT IN PULSED DEVICES 
OF INSULATION CABLE DRY TESTS

Indirect measurement of the output pulsed voltage amplitude in
high voltage insulation testers is suggested. Reasons of disturbances
occurrence are analysed. Recommendations on the choice of testing
parameters that provide necessary measurement accuracy are given. 

UDC 621.317.53.08

V.I. Tuev 
MEASUREMENT OF TWO�TERMINAL NETWORK
RESISTANCE USING THE IMPULSE SIGNAL

The paper considers the measurement method of two�terminal
network overall resistance including the measurement of complex re�
sistance module (inaccuracy ±7 %) and its real part (inaccuracy
±3 %) using the impulse signal. Structural scheme of the device is sug�

Известия Томского политехнического университета. 2006. Т. 309. № 1

264



gested, recommendations on the choice of generator frequency value
and a measuring circuit are given. 

UDC 621.316

I.R. Pivchik 
CALCULATION OF TERTIARY HARMONIC CURVES AND 
ESTIMATION OF THEIR INFLUENCE ON TRANSFORMERS

The paper presents calculations of current tertiary harmonic cur�
ves and transformers voltage. Voltage and current equations at "m�
power" polynomial flow approximation are obtained. 

UDC 621.313.333:658.562

О.О. Muravleva, Т.V. Usacheva 
ECONOMIC EFFECTIVENESS EVALUATION IN INDUCTION
MOTORS MANUFACTURING 

Mathematical model of economic effectiveness evaluation in induc�
tion motors manufacturing on the design and production stages is develo�
ped. The analysis of the target function for quality level optimization shows
that the cost of the used materials does not exceed 0,28 % and, therefore,
it is reasonable to design and manufacture induction motors with high ma�
terial expenses in order to increase their energy characteristics.

UDC 681.142.3

S.V. Shidlovsky 
AUTOMATIZATION OF REARRANGEABLE STRUCTURES
SYNTHESIS 

The paper considers the logical system of simulation technique
for synthesis and investigation of computing environment with rear�
rangeable structures. Analytical and structural forms of multifunctio�
nal logical modules are shown. 

UDC 004.94;004.946;519.7;519.711

O.M. Zamyatina, N.G. Sanochkina, I.G. Ozerova 
ADAPTATION OF THE ERP STANDARD TO THE CONDITIONS
OF MODERN RUSSIAN ENTERPRISES

The paper describes the problem of adaptation of the ERP standard
to the conditions of Russian enterprises. The paper is devoted to the de�
velopment of the efficient method of ERP�system installation at enter�
prises. ERP�systems, such as Axapta 3.0 and MFG/PRO were considered
to achieve this goal and their functioning algorithms were observed.
Operating models of business processes using the example of Tomsk
enterprises are also developed. ERP systems and business process mo�
dels are set using one common method. A new method of adaptation of
the ERP standard to the conditions of Russian enterprises is offered ba�
sed on the comparison and analysis of the above mentioned models. 

UDC 338:316.422(47+57)

V.V. Guzyr 
FORMATION OF RUSSIAN NATIONAL INNOVATIVE SYSTEM
IS A STEP ON THE ROAD TO QUALITY OF LIFE ECONOMY 

The paper describes the notion on "the level of life", "quality of li�
fe", as well as their typical rates and indicators. Problems connected
with the creation of Russian national innovative system and innovati�
ve economy are discussed and analysed. It is determined that the main
problem of creating Russian innovative economy is lack of business
motivation to the change in the structure of the economy. The need to
develop the economy on the basis of innovations for the formation of
the quality of life economy is shown. 

UDC 330.47

N.D. Barkalova, V.P. Komagorov 
FORMATION AND INVESTIGATION OF PROJECT RISKS 
DYNAMIC MODEL IN THE DEVELOPMENT 
AND EXPLOITATION OF OIL AND GAS DEPOSITS

The paper describes the formation of a base project risks dynamic
model in the development and exploitation of oil and gas deposit
"Sakhalin�2" and the adaptation of this model to the investment proj�
ect of one of oil and gas deposits development in Tomsk Oblast taking
into account repetitive stages of the deposit life cycle. 

UDC 37:01;301:151

L.N. Antropyanskaya, L.V. Shabanov 
UNITY AND CONTRADICTIONS OF INFORMATIZATION AND
HUMANIZATION IN THE SPHERE OF DISTANT EDUCATION

New educational technologies are established and constantly im�
proved in today's open man�caused community. Available familiariza�
tion with specific features of distant education may help students to
develop creative approach to their future profession. That is why di�
stant education is considered not only as the process of transferring
knowledge and skills but as a mechanism of forming personal qualit�
ies of a young competitive specialist. 

UDC 17

I.B. Ardashkin
"ANTROPOLOGIZATION" AS A 
PROBLEMATISATION FACTOR IN COGNITION

The process of antropologization of knowledge through methods
of knowledge problematisation is considered in the paper. The conclu�
sion on the fact that ontological pluralism demands the appropriate
method of overlapping of the different beginnings, which problema�
tisation is implemented on the basis of abilities of the person to learn
the world is made. The complementary principle and antropical princi�
ple express the indicated features of problematisation of knowledge
of the person.

UDC 316.7

O.T. Loiko 
SOCIAL MEMORY TEXT ONTOLOGY

The paper analyses basic philosophical concepts indicating the re�
lation of a social memory to its text existence. Philosophical under�
standing of the stated problem is shown in the context of present on�
tological change in modern philosophy. Great emphasis is placed on
the text existence in Russian culture. 

UDC 130.2+165

V.E. Budenkova 
COMMUNICATION AND RATIONALITY 
AS THE BASIS OF TOLERANCE

The paper discusses basics and limits of tolerance. Communica�
tion and its philosophical "version" – communicative ontology are con�
sidered the basics of tolerance in modern culture. Tolerance is not pos�
sible without common values and common responsibility which are
formed in a rational dialogue. So, rationality does not determine only
the limits of tolerance, but it helps to expand them. Such features of
dynamic rationality as complementerity, self�reflectivity, situativity
transform tolerance from some abstract idea into effective rule of in�
terpersonal and intercultural relations. 
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UDC [316.42+008](47+57)

T.I. Suslova 
THE PROBLEM OF TRANSLITERATION 
OF OLD RUSSIAN MYTHOLOGICAL NOTIONS 
IN MODERN AESTHETIC CONSCIOUSNESS 

The paper considers philosophical and aesthetic concepts of aesthet�
ic transformation presented in the aspect of historical and civilizational
approach. The notion of "transformation aesthetics" of Old Russian
morphological notions into modern cultural community is formed. Inno�
vative interpretation and introduction of the notion of transformation in�
to aesthetics will allow further investigation of modern creative works by
means of actualization of aesthetic cultural foundations. The paper may
serve the basis for further methods of modern aesthetic development. 

UDC 378:001

V.V. Petrik 
FORMATION AND DEVELOPMENT 
OF MAIN ORGANIZATIONAL FORMS 
OF UNIVERSITY SCIENCE AT THE END 
OF 1950s – BEGINNING OF 1990s. 
(SIBERIAN HIGHER SCHOOL)

The paper analyses formation and development of new organiza�
tional forms of scientific research in Siberian universities at the end of
1950s – beginning of 1990s (research institutes, departments, and
branch and problem laboratories). Such problems as coordination and
planning of research, expansion of academic and university science
cooperation, participation of Siberian scientists in scientific congres�
ses, conferences, and meetings are described in detail. 

UDC 373.5

O.M. Stepanova, N.V. Kozlova, 
Yu.Yu. Kryuchkov, M.A. Soloviev 
INTRODUCTION OF PROBLEM�ORIENTED 
TECHNOLOGIES INTO THE EDUCATIONAL PROCESS 
IN TECHNICAL 
UNIVERSITIES

The paper summarizes the experience of introducing problem�
oriented education into the Bachelor's of physics training in TPU de�

partment of natural science and mathematics. It suggests the pro�
gramme of introducing problem�oriented technologies into the edu�
cational process. 

UDC 371.048

N.S. Mikhailova, M.G. Minin 
MODELING OF THE DEVELOPING 
DIDACTIC TEST EXPERTISE

The paper describes organizational and pedagogical conditions of
pre�test expertise, which contribute to the development of the evalu�
ation methods in the sphere of educational achievements. It also con�
siders the object, purposes, stages, possible methods of conducting
the adequate expertise. Expertise content defining the evaluation cri�
teria and parameters are presented in detail. 

UDC [553.493.5+553.495]:55(09)

L.P. Rikhvanov, A.A. Potseluev, V.A. Domarenko 
INVESTIGATION OF RARE METAL 
AND URANIUM DEPOSITS OF THE CENTRAL ASIA 
AT TOMSK POLYTECHNIC UNIVERSITY

The paper presents history and basic results of scientific research
of rare metal and uranium deposits of the Central Asia obtained by te�
achers and employees of TPU Institute of Geology and Oil ad Gas In�
dustry. Brief information on the research carried out since the begin�
ning of the 20th century until present is provided. The paper reflects
close relation of research and highly qualified specialists' training to
the industrial activities of geological organizations. 

UDC 51(09)

V.N. Belomestnykh 
MILITARY CHEMIST K.P. KRAMIDA 

The paper deals with the last few years of a short but an outstan�
ding life of the head of special laboratory of Siberian Chemical and
Technological Institute (at present TPU) Konstantin Pavlovich Kramida. 
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