
Пусть теперь инварианты E, F, α постоянны,
тогда F=E=0. Т.к. при этом de63=0, т.е. e63 – постоян�
ный вектор, то это означает, что все аффинные нор�
мали параллельны, а поверхность является несоб�
ственной аффинной сферой. Т.о., линейчатые по�
верхности с постоянными инвариантами могут быть
только несобственными аффинными сферами.
Найдем уравнения таких линейчатых поверхностей.

I. Рассмотрим сначала поверхности, для которых
α=F=E=0, тогда dω1=0, dω2=0, и положим
ω1=du, ω2=dv. Формулы (9) принимают вид

(10)

Интегрируя систему (10) и затем исключая па�
раметры, получаем уравнение

(11)

линейчатой несобственной аффинной сферы клас�
са α=F=E=0. Ее прямолинейные образующие па�
раллельны одной плоскости (y=0), следовательно,
это цилиндроид. Поверхность (11) называется по�
верхностью Кэли. Одним из замечательных
свойств этой поверхности является то, что она не�
сет на себе конгруэнцию парабол с неопределен�
ными фокусами [4]. Прямолинейные образующие
поверхности являются диаметрами этих парабол. В
выбранной системе координат все аффинные нор�
мали поверхности Кэли параллельны оси OZ.

II. Пусть теперь  α≠0 (F=E=0). В этом случае имеем
dω2=0, d(eανω1)=0 и потому полагаем eανω1=du,
ω 2=dv. Тогда формулы (9) принимают вид

Проинтегрировав данную систему и исключив
затем параметры, получаем в неподвижной аффин�
ной системе координат уравнение

Это несобственная линейчатая сфера класса
α≠0 (F=E=0).

Итак, имеется только два вида линейчатых по�
верхностей с постоянными инвариантами:

Поверхности эллиптического типа 
с постоянными эквиаффинными инвариантами, 
не являющиеся аффинными сферами

Всякая регулярная поверхность эллиптического
типа (кроме аффинной сферы) несет на себе сеть аф�
финных линий кривизны. Поэтому естественно ис�
пользование канонического репера, отнесенного к аф�
финным линиям кривизны, для поверхностей эллип�

тического типа, не являющихся аффинными сферами.
Деривационные формулы такого репера имеют вид:

(12)

здесь χ≠δ.

При выполнении условий

(13)

система (12) становится вполне интегрируемой.

Потребуем, чтобы инварианты a,b,α,ρ,δ,χ были
постоянными. Тогда из системы (13) получаем два
случая:

Проинтегрируем систему (12) для случая 1).
Имеем dω2=0, d(eαν/2ω1)=0, поэтому положим
eαν/2ω1=du, ω2=dv. Тогда система (12) примет вид:

Проинтегрировав полученную систему и ис�
ключив параметры, получим:

(14)

Интегрирование системы (12) при условии 2),
т.е. при α=ρ=χ=0, λ=–b, δ=–3–

2
(b2), b≠0, приводит к

тому же результату.

Т.о., с точностью до аффинного преобразования
существует только одна регулярная поверхность
эллиптического типа (кроме аффинных сфер), все
эквиаффинные инварианты которой постоянны.
Эта поверхность в некоторой аффинной системе
координат имеет уравнение (14). Аффинные нор�
мали поверхности (14) параллельны одной плоско�
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UDC 514.762

N.M. Onischuk 
SURFACES WITH CONSTANT EQUIAFFINE INVARIANTS
The paper proves that except for surfaces of the second order,

there exist only 6 surfaces whose all affine surfaces are constant. In
the definite stable affine system of coordinates, their equations are
expressed in the following way: 1) z(x2+y2)=1 – affine sphere of hy�
perbolic type, 2) xyz=1 – affine sphere of elliptical type, 3) z=xy–y3 –
ruled improper affine sphere (Cayley surface), 4) z=xy+ln y – ruled
improper affine sphere, 5) z2(x+y2)3=1 – improper affine revolution
surface of elliptical type. 

The obtained results are considered to be new in affine geometry
of smooth surfaces and are of theoretical value. The investigation is
carried out by the method of Cartan exterior forms. 

UDC 514.752

O.V. Vasilieva 
ON NONHOLONOMIC ROTATION HYPERSURFACES 
IN 4�DIMENSIONAL EUCLIDIAN SPACE E4

Two classes of nonholonomic rotation surfaces (spherical nonho�
lonomic rotation surfaces and nonholonomic double rotation surfa�
ces) are considered in 4�dimensional Euclidian space. By constructing
a moving frame, their basic invariants are studied; the properties of
the curvature line of the 1st and the 2nd type and the properties of asym�
ptotic lines of nonholonomic surfaces of that type are investigated. 

UDC 519.21

O.L. Karelova, M.A. Banko 
DERIVATION OF EQUATIONS FOR MOMENT COEFFICIENTS
OF SOLUTIONS TO A SYSTEM OF LINEAR DIFFERENTIAL
EQUATIONS WITH SEMI�MARKOVIAN FACTORS
The operator equation for density of distribution of solutions to

the system of differential equations with semi�Markovian factors is
obtained. On the basis of this equation, the dependences for moment
coefficients of solutions are derived which enable to study the stabili�
ty of the considered system. 

UDC 536.46

K.O. Sabdenov 
THEORY OF SPONTANEOUS DETONATION IN GASES. 
PART II. MODELLING OF EXPLOSIVE PROCESSES
The paper considers the system of equations of burning gas dy�

namics on the basis of the original notions “normal speed” and “bur�
ning surface”. The turbulent flame is described by one of the non�line�
ar parabolic equations. The calculations of explosive processes in pipes
for a number of fuel mixtures are performed. Theoretical data concer�
ning length and time of transition of slow burning into detonation are
in a good agreement with the experimental results. 

UDC 553.411.071.242.4+550.4

I.V. Kucherenko
GEOCHEMICAL ANOMALIES OF NOBLE METALS 
AS AN IDIOGENOUS CONSTITUENT PART OF WALLROCK
METASOMATIC HALOS IN MESOTHERMAL GOLD DEPOSITS
The paper discusses the reasons for alternative concept of metal�be�

aring nature of slaty masses which have existed for several decades and

which are considered as potential sources of ore. The methods of unifi�
cation of applied geochemical studies are proposed which are designed
to reconstruct the geochemical history of oregeneous elements and on
this basis determine potential contribution of scattered metal rocks con�
taining gold�ore fields into formation of ore bodies. The results of study�
ing metasomatic and geochemical halos in the calciphyres of the Irokin�
dinskoye ore field of the Norden Transbaikalia are given. The intercon�
nections of these halos and relations to ores are shown. In accordance
with the set of features, the conclusion is made on formation of anoma�
lies of Au, Ag and other metals in the process of metasomatism and ore
formation by means of their shifting from solution�leading faults. The
obtained data complement the set of facts confirming genetic uniformi�
ty of gold deposits created in non�slaty and black – shale substrate. 

UDC 553.07 

A.K. Mazurov 
METALLOGENIC ZONING OF KAZAKHSTAN
For the first time, the classification of new geodynamic�based

metallogenic complexes is developed for the territory of Kazakhstan.
In accordance with spatio�temporal associations of ore and geological
formations connected with definite paleogeodynamical conditions,
61 metallogenic complexes are distinguished. It is shown that in the sa�
me geodynamic conditions, similar metallogenic complexes are for�
med which do not appear in geodynamic conditions of other type. This
allows to forecast types of deposits typical of every metallogenic com�
plex, including those that are not present in the given complex but
which are known to exist in similar complexes. 

UDC 551.2:553.3 (571.15)

V.N. Korzhnev 
GEODYNAMIC CONTROL OVER RIPHEAN�PALEOZOIC 
VOLCANOGENIC�SEDIMENTARY MINERALISATION 
IN NORTHERN PART OF THE MOUNTAIN ALTAI
The Riphean�Paleozoic volcanogenic�sedimentary mineralisation

of the Mountain Altai is controlled by geodynamic conditions and
structural�formational complexes. The megacomplex formed in the
conditions of the continental marginal riftogenesis is the most pro�
ductive. The deposits of Fe, Ti, Mn, Au, polymetals and others are con�
nected with it. Commercial coal deposits are defined by the geodyna�
mic conditions of the postcollision depression.

UDC 552.321.5

A.I. Gusev
PETROLOGY OF RARE�METAL MAGMA�ORE 
METASOMATIC SYSTEMS OF THE MOUNTAIN ALTAI
Rare�metal magma�ore metasomatic systems of the Mountain

Altai are paragenetically connected with anorogenetic granites of 
A�type which were formed in the Devonian, the Carbon, the late Perm
– the early Trias and the early Jura. They generated vein, greisen, scarn,
rarely pegmatite mineralisation of tungsten, molybdenum, beryllium,
tantalum, niobium and lithium. Biotites of intratelluric crystallisation
phase of granitoids are characterized by increased concentrations of
Nb, Ta, Li, Rb, Be, Cs, Mo, Sn and other elements. The parametres of
fluid regime of magmatites – fugitiveness and partial pressures of ox�
ygen, water, carbon dioxide, hydrofluoric and sulfuric acids are deter�
mined. Magma�ore�metasomatic systems with open fluoride regime
(Kalgutinskaya system, Sinyushinskaya system, Alakhinskaya system,
Karakolskaya system, Julalyu) are proven to be the most perspective. 

Summaries



UDC 504.45

D.S. Vorobyov, V.K. Popkov 
PETROLEUM HYDROCARBONS CONTENT OF WATER AND
BOTTOM SEDIMENTS IN THE VASYUGAN RIVER BASIN
The paper considers spatial dynamics of distribution of petroleum

products in the water and bottom sediments of the Vasyugan River
basin (the middle Ob basin). The increase in the content of petroleum
products in the bottom sediments of water courses flowing through
the territory of oil fields depending on their lifetime is shown.

UDC 556.06:551.482.212

O.G. Savichev 
METHOD OF ESTIMATING ALLOWABLE ANTHROPOGENOUS
CHANGES OF THE CHEMICAL COMPOSITION OF SURFACE
WATERS
New ways of calculating background concentration of substances in

surface waters and specifications of maximum permissible dumps of sub�
stances in water objects with sewage are given. The mathematical model of
background chemical composition of surface waters is created. The method
of normalisation of run�offs dumping into water objects is elaborated. 

UDC 504

N.M. Rasskazov
BASIC FEATURES OF CHEMICAL COMPOSITION 
OF SWAMP WATERS (ON THE EXAMPLE 
OF THE SOUTH�EASTERN PART OF WESTERN SIBERIA)
Based on the reference data and original factual information, the

features of chemical composition of swamp waters of the south�eas�
tern part of Siberia with account to the data on other wetland territori�
es are characterized. The additional details of the process of formation
of the content of swamp waters within the limits of vertical zones of
lowland swamps of the region are revealed. The direct dependence of
content of alkali�earth elements in peat waters and peats is discovered. 

UDC 681.51.001.4

A.A. Zorkaltsev, V.P. Krivobokov, S.V. Yudakov
CONTROL SYSTEM FOR THE INDUSTRIAL PLASMA PLANT 
The paper describes the experience of developing the control sy�

stem for plasma equipment. The industrial plant Opal�3 created at
TPU’s Research Institute for Nuclear Physics is used as a basic object.
The plant is designed for applying many�layer heat�reflecting cove�
rings on the surface of sheet glass with the help of ion beams and con�
tinuous current plasma of magnetron discharge. The paper briefly
considers the construction of the plant and its technological possibilit�
ies. The choice of the structure of the control system and some engi�
neering solutions are grounded. The elements of software are descri�
bed. The issues of practical implementation of the real control system,
its setting, servicing and maintenance experience are raised. 

UDC 537.521.7: 621.315.6

O.S. Gefle, S.M. Lebedev, S.N. Tkachenko 
BEHAVIOUR OF POLYMERIC COMPOSITE MATERIALS FILLED
WITH FERROELECTRIC CERAMICS IN ELECTRIC FIELD 
Results of the study of influence of preliminary polarisation of fil�

led composites on the basis of PVC by unipolar millisecond voltage im�
pulses on their dielectric strength are presented in this paper. It is
shown that preliminary polarisation allows the dielectric strength and
the storage energy to be increased by 30…50 % and up to 105 J/m3, re�
spectively. It was found that the relation between the complex permit�
tivity and the external electric field allows the estimation of the dielec�
tric strength of composites to be realized without their breakdown.

UDC 621.762

A.P. Ilyin, O.B. Nazarenko, D.V. Tikhonov, G.V. Yablunovski 
PRODUCTION OF TUNGSTEN NANOPOWDERS 
USING ELECTRIC EXPLOSION OF WIRES
The dispersed content of nanopowders obtained with the help of

electric explosion of tungsten wires in various gaseous mediums is inves�

tigated. The factors facilitating the increase in dispersed powders are
stated. They include the following: pressure decrease in the gaseous me�
dium surrounding the wire during the explosion and the use of chemi�
cally active gaseous additives. The possibility of obtaining nanodispersed
tungsten powders, which are characterized by the maximum of partic�
les distribution within the area of 100 nm in diameters, is depicted. 

UDC 536.46:541.182

A.P. Ilyin, O.B. Nazarenko, D.V. Tikhonov, G.V. Yablunovski
PRODUCTION AND CHARACTERISTICS OF ELECTROEXPLO�
SIVE NANOPOWDERS OF ALLOYS AND INTERMETALLIDES
Phase and chemical composition of nanopowders, produced with

electric explosion of copper and aluminum conductors, iron and alumi�
num conductors and conductors from alloy copper�nickel is investigated.
The possibility of obtaining the intermetallides Cu9Al4, CuAl2, FeAl, Fe2Al5,
FeAl3, Cu3,8Ni in conditions of the electric explosion of wires is depicted. It
has been determined that there is an increasing yield of intermetallides in
conditions of highest possible mixing of components that is achieved by
close contact of exploded wires or by the usage of alloy wires.

UDC 621.762

S.V. Matrenin, A.I. Slosman, Yu.V. Myachin
SPUTTER�ION BAKING OF IRON�TITANIUM 
ANTIFRICTION ALLOY
The possibility of obtaining the iron�titanium antifriction alloy by me�

ans of baking of the corresponding powders in the plasma of glow dischar�
ge is described. The regularities of material hardening as a result of baking
and due to physical and mechanical properties of baked samples are studi�
ed depending on the way of their insertion into titanium bland and on ba�
king conditions. Significant hardening of the surface layer of samples is ob�
served when they are baked in the ammonia plasma of the glowing
discharge. The optimal regime of iron�titanium alloy baking is determined.

UDC 621.039.51; 541.126

V.I. Boiko, D.G. Demyanyuk, O.Yu. Dolmatov, 
D.S. Isachenko, I.V. Shamanin 
SELF�PROPAGATING HIGH�TEMPERATURE SYNTHESIS 
OF ABSORBER MATERIALS FOR NUCLEAR SET�UPS 
The possibility of obtaining absorbing materials based on В4С for pro�

duction of control system elements and protecting nuclear set�ups by me�
ans of self�propagating high�temperature synthesis is determined. Synthe�
sis modes and processing characteristics of materials are investigated. 

Methods of improving the properties of materials to make them
correspond to the requirements of nuclear reactors are determined
and implemented. These methods are based on modification of con�
tent and formation of intermetallic frame of ceramic material. 

UDC 621.039

V.V. Novikov, D.Yu. Yurkov, A.K. Polyakov 
NUCLEAR THERMOELECTRIC POWER STATION 
WITH ВБЭР�300 REACTOR. THE USAGE OF PASSIVE 
SYSTEMS FOR POWER STATION SAFETY
The description of the ВБЭР�300 nuclear setup developed to be

implemented on nuclear thermoelectric power stations is provided in
this work. Basic technical characteristics of nuclear setups, engine�
ering solutions aimed at safety improvement, description of safety sy�
stems and principles of their operation are given. 

UDC 621.311.22

V.A. Karelin, E.N. Mikutskaya 
POTENTIOMETRIC IDENTIFICATION OF FLUORIDE IONS 
IN DESALTED WATERS OF POWER SETUPS
Some metrological characteristics of fluoride selective electrodes

with liquid internal contact (ИСЭ�F�01) and with solid contact (Воль�
та�3000) are investigated. The influence of various base electrolytes’
contents on the metrology of these electrodes is studied. A method of
potentiometric identification of fluoride ions within the concentration
diapason from 2 to 100 mkg/dm3 in salted waters is developed. 
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проинтегрировав которую, получим параметриче�
ские уравнения поверхности:

Отсюда, исключив параметры и сделав следую�
щее преобразование координат:

приходим к уравнению

(5)

искомой аффинной сферы гиперболического типа.
Все аффинные нормали ее проходят через начало
координат. Аффинная сфера (5) имеет ряд замеча�
тельных свойств. Она является аффинной резной
поверхностью, на которой существует сопряжен�
ная сеть плоских линий тени, при этом одно семей�
ство является семейством эллипсов [2].

2) Переходим к исследованию класса I=2A, C=–A,
E=F=G=6A2, A≠0. Система (1) для данного клас�
са поверхностей имеет вид

(6)

Аффинные линии кривизны определяются ура�
внением

Из (6) видим, что вдоль линии кривизны ω1+ω2=0
аффинные нормали параллельны, т.е. описывают ци�
линдр, вдоль другой – пучок прямых. Конгруэнция
аффинных нормалей является цилиндрической, и ее
единственная фокальная поверхность выродилась в
линию. Линии кривизны ω1=ω2 – плоские линии, ле�
жащие в параллельных плоскостях. Все аффинные
нормали параллельны одной плоскости, т.е. данная
поверхность представляет собой несобственную аф�
финную поверхность вращения. Линии ω1=ω2 явля�
ются ее меридианами, а также аффинно�геодезиче�
скими и линиями тени. Последнее обстоятельство
указывает на то, что данная поверхность является
также аффинной резной поверхностью. Найдем ее
уравнение в неподвижной системе координат. Для
этого проинтегрируем систему (6). Имеем

Положим ω1+ω2=du, eAu(ω1–ω2)=dv, тогда
ω1=1–

2
(du+eAudv), ω2=1–

2
(du–eAudv), и система (6) при�

мет вид

(7)

Проинтегрировав систему (7) и исключив затем
параметры, приходим к уравнению искомой по�
верхности:

(8)

Изображение поверхности (8) см. в [2, рис. 1].
Все аффинные нормали этой поверхности парал�
лельны плоскости (XOZ). Параллелями данной не�
собственной аффинной поверхности вращения яв�
ляются параболы, лежащие в плоскостях z=const,
меридианами – кривые, лежащие в плоскостях
y=const (заметим, что параллели и меридианы явля�
ются аффинными линиями кривизны). Вдоль па�
раллели аффинные нормали параллельны, а вдоль
меридиана образуют пучок, центр которого описы�
вает параболу, определяемую в выбранной непо�
движной аффинной системе координат уравнением

Эта парабола есть та кривая, в которую, как было
отмечено выше, выродилась единственная фокаль�
ная поверхность конгруэнции аффинных нормалей.

Линейчатые поверхности 
с постоянными инвариантами

В этой части работы идет речь о линейчатых по�
верхностях, не являющихся поверхностями 2�го по�
рядка, а также торсами. Для исследования таких по�
верхностей воспользуемся каноническим репером,
построенным в [3]. Вектор e63 по�прежнему напра�
влен по аффинной нормали к поверхности, вектор
e61 – по прямолинейной образующей, а вектор e62 –
по касательной к криволинейной асимптотиче�
ской. Деривационные формулы репера имеют вид

(9)

Инварианты E, F, α удовлетворяют следующей
системе внешних дифференциальных уравнений:
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Нелинейчатые поверхности гиперболического типа 
с постоянными инвариантами

В этом разделе используется канонический репер
(M,e61,e

6
2,e
6

3) поверхности, построенный в [1]. Точка M
– регулярная точка поверхности, вектор e63 направлен
по аффинной нормали в точке M и нормирован так,
что индикатриса аффинных нормалей соответствует
поверхности параллелизмом касательных плоско�
стей. Векторы e61,e

6
2 направлены по касательным к

асимптотическим линиям в данной точке. Дерива�
ционные формулы такого репера имеют вид

(1)

где (2)

Условия:

(3)

обеспечивают полную интегрируемость системы (1,2).

Функции A, C, J, E, F, G составляют полную си�
стему эквиаффинных инвариантов поверхности.
Будем считать функции A, C, J, E, F, G постоянны�
ми, тогда из (2) и (3) получаем

(4)

Из (4) заключаем, что имеются две возможности:

Исследуем каждую из них.

1) Для первого класса F=G=0, что характеризует
аффинные сферы [1]. Инвариант E=J 2, где 
J – инвариант Пика. Для нелинейчатых поверх�
ностей гиперболического типа инвариант Пика
не равен нулю, а потому данная аффинная сфе�
ра является собственной аффинной сферой.
Найдем уравнение этой аффинной сферы в не�
подвижной аффинной системе координат.

Система (1) при A=C=F=G=0, E=J2,  принимает вид

Заметим также, что dω 1=0 и dω 2=0, следова�
тельно, можно положить

В результате получим вполне интегрируемую
систему уравнений:
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Н.М. Онищук
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E�mail: Alexxen@yandex.ru

Доказано, что, кроме поверхностей 2�го порядка, существует только 6 поверхностей, все аффинные инварианты которых по�
стоянны. В некоторой неподвижной аффинной системе координат их уравнения имеют вид: 1) z(x2+y2)=1 – аффинная сфера ги�
перболического типа, 2) xyz=1 – аффинная сфера эллиптического типа, 3) z=xy–y3 – линейчатая несобственная аффинная сфе�
ра (поверхность Кэли), 4) z=xy+ln y – линейчатая несобственная аффинная сфера, 5) z2(x2+y2)3=1 – несобственная аффинная
поверхность вращения эллиптического типа.
Полученные результаты являются новыми в аффинной геометрии гладких поверхностей и имеют теоретическое значение. Ис�
следование ведется при помощи метода внешних форм Картана.

UDC 543.253

I.E. Stas, T.S. Ivonina, B.P. Shipunov
INFLUENCE OF TETRABUTHILAMMONIUM IONS ADSOR�
PTION AND HIGH FREQUENCY ELECTROMAGNETIC FIELD
ON MERCURY – FILM ELECTRODE POLARIZATION CURVES 
The influence of tetrabuthilammonium ions’ adsorption on the posi�

tion and form of cathode and anodic polarization curves of mercury�film
electrode in background electrolytes containing superficially – inactive and
surfactant anions is showed. It is established, that the greatest differences
between curves are observed in presence of specifically adsorbed back�
ground anions. Under the influence of a high frequency electromagnetic fi�
eld on a system the electrode – electrolyte an approaching of polarization
curves is observed. This might be related to desorption of superficially – ac�
tive ions from a surface of the electrode influenced by high frequency.

UDC 544.46

E.V. Smolentseva, N.E. Bogdanchikova, A.V. Simakov, 
A.N. Pestryakov, I.V. Tuzovskaya, M. Avalos, M. Farias, A. Diaz 
INFLUENCE OF MODIFYING IRON AGENT ON PHYSICAL 
AND CHEMICAL PROPERTIES AND CATALYTIC PROPERTIES
OF GOLD CEOLITE CATALYSTS 
It is established that iron agent impedes on the gold nanoparticles

aggregation. The modification of catalysts by iron agents improves
the catalytic properties of samples during the process of CO oxidation. 

UDC 544.46

E.V. Smolentseva, A.N. Pestryakov, I.V. Tuzovskaya, 
N.E. Bogdanchikova, A.V. Simakov, M. Avalos 
INFLUENCE OF COPPER AGENTS ON ELECTRON 
AND STRUCTUREAL CHARACTERISTICS OF GOLD 
APPLIED TO THE CEOLITE OF MORDENITE TYPE 
The influence of modifying copper agent on electron and structural

properties of gold applied to the ammonia mordenite is depicted. It is de�
termined that the structure of the zeolite is not destroyed in the process of
samples’ preparation and thermal treatment. Joint regeneration of gold
and copper is registered by means of thermally programmed regeneration.

UDC 541.128

I.A. Kurzina 
DEEP OXIDATION OF METHANE ON PLATINUM AND 
PALLADIUM CATALYSTS APPLIED TO SILICIUM NITRIDE 
Platinum and palladium catalysts applied to silicon nitride (Si3N4) in

quantities of 0,12; 0,55 and 0,87 mas. % are investigated in the process of
methane deep oxidation. The properties of samples surface before and
after catalytic reaction are investigated by means of X�ray transmission
microscopy. The interrelation between catalytic and physicochemical pro�
perties of the samples is obtained. It is determined that metallic particles
of platinum for fresh systems are characterized by an average dimensions
within the range of 1,7…5,3 nm, while after the catalytic reaction the for�
mation of Pt crystals sized from 30 to 70 nm is observed. It is supposed
that observed deactivation of platinum catalysts during deep oxidation of
methane is related to crystallization of metallic particles and their dragging
out with reaction products. It is shown that (0,5 mas. % Pd)/Si3N4 sample
is more active and stable than other investigated samples. 

UDC 541.128;66.097

S.I. Galanov, A.Yu. Vodyankin, V.N. Popov, I.N. Mutas, L.N. Kurina
CATALYSTS OF NATURAL GAS POPPING
In the reaction of deep oxidation of light hydrocarbons С1–С4 the

applied oxide catalysts on the basis of cobalt and tin oxides are studied.
Active and thermostable systems are determined, the effect of cata�
lysts’ thermoactivation is observed, and the specificity of butane oxida�
tion with equimolar content of oxygen in reaction mixture is considered. 

UDC 678.744�13

V.M. Sutyagin, A.A. Lyapkov, O.V. Rotar
COPOLYMERISATION OF N�DIPHENYLAKRIEMIDE 
WITH 9�VINYLCARBAZOLE 
The radical and cation copolymerization of N�diphenylacrylamide

with 9�vinylcarbazole is studied and constants of copolymerisation of
somonomers are determined and photosensitive elements characteri�
stics of copolymer are measured. The monomers’ activity in radical and
cation copolymerisation are opposed: in radical active N�diphenylacry�
lamide is more active and in cation 9�vinilacrylcarbazole is more active
that can be explained by the electron structure of monomers.

UDC 541.182:662.33

N.V. Chukhareva, L.V. Shishmina 
INVESTIGATION OF KINETICS OF THERMALLY ACTIVATED
CONTENT AND PROPERTIES CHANGES IN PEAT AND HUMIC
ACIDS 
The changes in content and properties of humid acids as a result

of preliminary thermal treatment of peat up to 250 °С are studied. The
element and functional content, concentration of paramagnetic cen�
tres, thermal stability, and content of hydrolysable substances are stu�
died. Kinetic regularities of the processes of decarboxylation and
dehydration during thermal destruction of humid acids are obtained.

UDC 665.61

N.N. Gerasimova, T.A. Sagachenko 
LOW�MOLECULAR NITROGEN�CONTAINING OIL BASES
WITH VARIOUS CONTENT OF SULFUR
The distribution and content of low�molecular nitrogen�contai�

ning bases in oil�fields of Jurassic Palaeozoic complex in Western Sib�
eria with different content of sulfur are studied. It is shown that oil
with low sulfur content contains in general less nitrogen than sulfu�
rous oil. The nitrogen bases of oil of the first type the content of low�
molecular strong compounds is higher. Their qualitative content do�
esn’t depend on the degree of oil sulfur degree. All the studied sam�
ples containing sulfur bases also contain alkyl� and naphthenoderiva�
tives of pyridine, quinoline, benzo�, dibenzoquinoline, azapyrene,
thiazole, thiopheno�, benzothiopheno�, dibenzothiophenoquinoline
and higher benzene analogs. The maximum of strong bases distribu�
tion is at quinolines, thiopheno� and benzothiophenoquinolines. The
distinguishing feature of sulfur containing oils is a higher relative con�
tent of thiophenoquinolines. Using alkylbenzoquinolines as an exam�
ple, it has been shown that the individual composition of strong bases
also does not depend on the oil type. 

UDC 665.12.001.57

N.V. Usheva, A.V. Kravtsov, O.E. Moizes, E.A. Kuzmenko 
MODELING OF CRUDE OIL TREATING TECHNOLOGY
The principles of modeling system and development of mathema�

tical models of crude oil treating are shown. Both the research results
and the modeling system are represented. The choice of industrial�
scale plant operating modes is made. 

UDC 622.24.05

A.P. Slistin 
INFLUENCE OF DRILL ROD THREADED CONNECTION 
ON P�WAVE PROPAGATION 
Calculation principles of P�waves passing through the threaded

connection of drilling rod (socket and nipple types) were substantia�
ted. The drill rod joint has a great influence on the wave transformati�
on passing through the threaded connection with the yawn in it. In all
other cases such connection can be considered as the barrier represen�
ted in the form of finite length and changed cross�sectional area. 
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UDC 621.791.03

V.T. Fedko, O.G. Brunov, A.V. Krukov, V.V Sednev 
OPTIMIZATION OF SETUP UNIT GEOMETRY FOR PULSE 
FEEDER WITH QUASIWAVE WIRE MOVEMENT 
Optimization of geometric parameters of mastering unit of elec�

trode wire pulse feed is made to provide stable arch burning and elec�
trode metal transfer to the molten pool. The dependence for the
adaptation process using feedback along the shaft speed of electric
feed motor is obtained. 

UDC 629.7.054.847

V.S. Dmitriev, T.G. Kostuchenko, V.A. Skripnyak 
MECHANICAL ANALYSIS OF SPACECRAFT EFFECTOR
The mechanical analyses results of spacecraft control system ef�

fector are obtained. Experimental check of calculation results showed
the reliability of models, simulating the device operation. 

UDC 629.782.05:629.783

A.N. Gormakov, A.P. Mikheev 
ELECTROMECHANICAL MODULE OF GYRODINES MOMENTS
MEASURING DEVICE
The results of analyses carried out to design measuring instrument

of “disturbing” moments on the actuators seats of spacecraft orienta�
tion control system are presented. The description of measuring device
construction and its main technical characteristics are given. 

UDC 62�83:621.313.2:681.513.68

V.G. Bukreev, I.Yu. Krasnov, A.K. Chaschin, S.K. Sosnin
OPTIMIZATION OF TRANSITIONAL ELECTROMECHANIC 
SYSTEMS WITH DISCRETE CONTROL 
The procedure of system structure synthesis and control laws ba�

sed on Hamiltonian function is considered. Changes which take place
on the optimal motion path allow to organize adoptive algorithms. The
example of adoptive control applied for direct�current electric drive
under considerable changes of the dynamic load moment is given. 

UDC 621.314:658.512

T.N. Zaichenko 
TASK SOLUTION FOR ELECTROMECHANICAL SYSTEMS 
DYNAMICS IN MARS AUTOMATED MODELLING MEDIUM 
The application of MARS automated modeling, which is domesti�

cally produced universal system designed to solve the problem con�
nected with the electromechanic systems dynamics is considered. The
examples of formalized idea about the electrical and mechanical parts
of electromechanic systems structural and circuit modeling are given. 

UDC 62�83

A.V. Bubnov 
MULTIFUNCTIONAL LOGICAL COMPARATIVE EQUIPMENT
DESIGNED FOR ELECTRIC DRIVE WITH PHASE LOCK 
Analysis of algorithm for designing the frequency and phase

discriminator for electric drive with phase lock is carried out. Multifun�
ctional logical comparative equipment is developed. This equipment
allows to increase electric drive control performance. 

UDC 621.372.5

O.V. Stukach 
CONDITION OF MINIMAL DEPENDENCE OF PHASE SHIFT ON
THE GAIN�FREQUENCY CHARACTERISTICS WITH VARIABLE
CONDITIONS 
Basing on the theory of linear systems, the condition of minimal chan�

ges in phase�frequency characteristics which depend on the amplitude�
frequency characteristics are found in the equipment with the variable ste�
ady�state conditions. Equipment basic structure is examined and it is shown
that the correspondence to invariance condition results in maximum per�
missible theoretical phase and frequency characteristics. As an example the
construction peculiarities of controlled attenuator are given. Its main cha�

racteristics are discussed. The main circuit difference lies in its broadban�
dness and wide range of caused weakening. Insignificant phase shift can
be noticed in the process of adjustment. In the course of optimization both
the correcting circuit and controlled diode parameters are found. 

UDC 621.397.2:621.315.2

V.I. Tuev 
VIDEOSIGNAL LINE BACKGROUND NOISE SUPPRESSION 
Background noise sources which appear in videosignal lines are

considered. The influence of in�phase resistance on the value of back�
ground noise maximum suppression in differential equalizers is
shown. The recommendations about calculation of differential input
cascade of video correctors on the operating amplifiers are given. 

UDC 615.471:616–7

S.F. Gluschuk, Ya.S. Pekker 
GASTROENTERIC ADAPTIVE ELECTRICAL STIMULATORS 
Issues connected with gastroenteric adaptive electrical stimula�

tors projecting, their constructive design and simulative impulses gen�
erators design are considered. 

UDC 621.317.727.1

V.L. Kim, V.N. Dainakov 
MODELING OF MULTIDECADE INDUCTIVE VOLTAGE 
DIVIDER IN MATLAB 
Simulink models of multidecade voltage inductive divider were

built within the MATLAB/Simulink system. Mathematical algorithm of
single� and dual�decade engines in the form of transfer function of
the third order is given as an example. Calculation inaccuracy of gain�
frequency characteristic irregularity in the area of high frequency ran�
ging from 20….200 kHz does not exceed 20 %. 

UDC 681.306

D.S. Larionov 
MODAL LOGIC IMPLEMENTATION AIMED AT PROJECTION
OF EXPERT SYSTEMS SHELLS 
Modal logic application as an expert system output mechanism is

considered. Autoepistemic logic, which develops Mak�Dermott’s modal
logic, is taken as an example. Basic theory properties such as completen�
ess and adequacy are described. Due to these properties we get reliable
system output. The definition of normal modal system is presented and
the axioms due to which these systems may enrich are indicated. The de�
cision making procedure applied for autoepistemic logic is given as an
example. The situations where its implementation will be useful for ex�
pert system output mechanism are also described in this paper. 

UDC 352.075:519.876.2

A.A. Mitsel, A.A. Zakharova 
APPLICATION OF NON DISTINCTIVE LINGUISTIC MODELS
DURING ELABORATION OF THE STRATEGIES 
FOR MUNICIPAL EDUCATION DEVELOPMENT 
Expert information obtained from SWOT�analysis carried out to

define social and economical city status is provided. It is represented in
the form of not clearly defined statements. Linguistic variables are us�
ed to describe input and output parameters of the strategy develop�
ment process elaborated for city development. 

UDC 658.1

Yu.A. Nikitina 
WORKABILITY OF NOT CLEARLY DEFINED APPROACH 
TO ENTERPRISES COMPETITIVE ABILITY ANALYSIS UNDER
THE CONDITION OF NONLINEAR ECONOMY 
Not clearly defined analytical potential developed to estimate the

risks of economical systems is examined. The work of all modern en�
terprises is unstable and dynamic. Not clearly defined approach is con�
sidered to be the best way to estimate the enterprises risks within the
nonlinear economic environment. This approach helps to make both
efficient and adequate decisions.
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The paper shows the possibility of using logical and linguistic models

for qualitative interpretation of quantitative indices regarding financial
conditions, financial stability, and business activity of an enterprise. It al�
so depicts the presence of a scientifically proved development of logical
and linguistic structure over the present system of financial accounting
and its ability to contribute to an adequate financial decision making. 
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course and inner experience revealed in it is made in the article. This inte�
rest was caused both by peculiarities of human existence in the contem�
porary world and by serious changes in the human sciences. It is regarded
as an accentuation on the subjective perception of the social world and its
individual adaptation strategies, as well as the experience of micro�res�
earch. “The Return of The Subject” is connected with an attempt to reali�
ze mental abilities of a human, both in the perception of the past and the
methods of its description via autobiography genre. Not only a human as
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personality (even if it is an ordinary individual) presents a great interest,
but also failed intentions, lost hopes, ideas, and incentives pave the way
for new anthropology and new humanism perspectives. 
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The paper considers preliminary possible notions of understanding
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stential) features. The experience of the consciousness appears as the
combination of primary elements (contemplation, suffering, and thin�
king phenomena) in changing relations and combinations.
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tists at the end of the 19th – beginning of the 21st century. It is stressed
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UDC 378.018.4(571.1/ 5)(09)

V.V. Petrik
THE HISTORY OF HIGHER PART�TIME AND DISTANCE 
EDUCATION IN SIBERIA (END OF 50s – BEGINNING OF 90s

OF THE 20th CENTURY)
The paper presents documentary investigation of activities of Siberian

higher educational institutions on the development of higher part�time and
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of independent work skills among part�time and distance learning students.
Objective and subjective causes of low educational efficiency are analyzed. 
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ty lays in the basis of the proposed approach to the definition of cre�
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students in the process of education are distinguished. 
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METHODOLOGICAL APPROACHES TO DESIGNING 
THE MONITORING SYSTEMS OF THE EDUCATION QUALITY
The methodological bases of the monitoring systems of the quality of

education are described in the article as an element of an educational system. 

Efficiency of planning and management of the monitoring sy�
stems of the education quality is based on the system, synergetic,
quality, integration, program�target, dynamic, marketing, complex,
optimization and normative approaches. 

Development of the processes models of functioning and develo�
ping the monitoring systems of the education quality open opportu�
nities for effective planning and perfection of quality management of
education with the greater share of probability adequate to tendenci�
es of the world community development.
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The computer statistical analysis of outcomes of mathematical

knowledge preventive inspection is carried out. The role of the best
component of technical education is estimated. Comparative analysis
of outcomes of mathematical knowledge incoming inspection with
outcomes of preventive inspection is carried out depending on diffe�
rent forms of tutoring at high educational institution. The conclusion
about statistically significant distinctions of these outcomes is made.
Reasons for the essential distinctions are considered. Correlation de�
pendence of the outcomes of preventive inspection on the outcomes
of incoming inspection of mathematical knowledge is considered. 
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results of the basic stages of its development and experimental use
during the examination in chemistry are stated and the main lines for
its further development are considered. 
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ACCURACY THEORY OF ELECTRICAL MACHINES AND ITS
DEVELOPMENT IN TOMSK POLYTECHNIC UNIVERSITY
Basic investigation results are given and development prospects

of the trend of quality management in design, manufacturing and
operation of electrical machines based on accuracy theory non�tradit�
ional for electromechanics are shown. The review of scientific research

carried out at the department of electrical machines and apparatus of
Tomsk Polytechnic University over the course of 40 years gives special
understanding of the contemporary problems of electromechanics in
the field of quality assurance.
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KANYSH IMANTAEVICH SATPAEV AND TOMSK
The article discovers the Tomsk period in life of the prominent Ka�

zakh scientist academician Kanysh Imantaeyevich Satpayev who studi�
ed at TPU in 1921–1926.
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